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NOTES FOR INTENDING CONTRIBUTORS 

Articles submitted for publication in International Biodeterioration must report original research in biD
deterioration, i.e. deterioration of materials, artefacts or facilities of economic importance by living orga
nisms, including microorganisms, insects, rodents, birds, higher plants, etc. Articles on biodegradation, 
i.e. conversion of materials to less objectionable, more easily disposable, -or higher value products by living 
organisms will also be considered. 

Review articles on these subjects may also be submitted, but are normally invited by the Editor. 

Two copies of each paper, including an abstract, which must be in English and must not have been pub
lished or accepted for publication elsewhere, should be sent to: 

Dr. H.O.W. Eggins, 
Bioquest Ltd., 
St. Peter's College, 
College Road, 
Saltley, 
Birmingham B8 3TE, UK. 

Papers will normally be published in order of their receipt in defmitive form. 

All articles will be submitted by the Editor to one or more independent referees for advice on their clarity, 
originality, and general suitability for publication, but the final decision whether or not to publish an 
article rests with the Editor. If articles are rejected, the substance of the referee's report will usually be 
communicated to the author and in suitable cases the Editor will be pleased to help authors to improve 
their papers with a view to possible publication. 

A current issue of International Biodeterioration should be studied before a manuscript is submitted, so 
as to ascertain the style adopted by the journal, especially for references, bibliography and section headings. 

Papers should be typewritten, with double spacing, on one side only of A4 (21 x 29.5 em) paper with a 
margin of at least 2.5 em at the top, bottom and sides. 

Tables should be reduced to the simplest form and should not be used where text or illustrations give the 
same information. Omit vertical rules. Tables should be submitted on separate sheets at the end of the 
article. 

Illustrations: submit originals of all line drawings. Letters and captions should not be marked in; these 
should be shown on a photocopy or overlay so that they can be set by the printer. 

Names of organisms should follow accepted checklists wherever possible, and must conform to the most 
recent appropriate International Code of Nomenclature. It is recommended that authors check with appro
priate specialists that they are using the correct scientific names for organisms mentioned in their papers. 
Where living cultures used have not already been obtained from a major public culture collection, represen
tative isolates of the strains used should be deposited in such a collection (e.g. the Commonwealth Mycolo
gical Institute in the case of fungi) to ensure their continued availability to future workers. 

Manuscripts chosen to be refereed, but which do not conform to journal presentation, will be returned 
to the author for modification. 
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Bioquest Limited, the owner of the title of this journal and of it~ predecessor journals 'International Biodeterioration Bulle~ 
tin', 'Biodeterioration Research Titles\ and 'Waste Materials Biodegradation Research Titles', is a consortiu:fll of consultant~ 
qualified and experienced in industrial biology, especially biodeterioration and biodegradation. 

The Company occupies laboratories at StPeter's Col)ege, Birmingham, the pre!llises of the former Biodeterioration Centre of 
the University of Aston. Dr Eggins, previously the Director of the Biodeterioration Centre, is a dire~~or of Bioquest Ltd, 
with Dr Hopton. 

Pragmatic and commercially viable consulting is offered in association with Bioburden Controll.imited, of which Dr R. Neil, 
Smith is executive director. 

The following client services are undertaken: 
Biological advisory and Consultancy - co-.;ering problem diagnosis, defming assignments and targets, implementation of con-_ 
elusions. Confidentiality can be assured by disclosure only to a named director and named consultant and associated staff. 
Contract research and testing - where the company's own facilities are unsuitable clients will be adyi.sed on the placing of 
work in the best available hands, the project supervised and the results analysed and implemented. Advice will also be given 
on standard tests. 
Training courses and conferences large or small can be arranged and conducted using the Company's own accommodation. 
Recruitment and selecn"on of scientific research and management personneL 
Production of scientific and promotional fll.ms. 

The expertise of the consortium of consultants of Bioque:st Ltd and Bioburden Control Ltd. range widely to support the 
above services - right across the life sciences - and are not confmed to the microbial sciences, although bacteriology and 
mycology are important areas of the companies' works. Specific expertise of the consortium includes: moisture levels related 
to the growth of fungi; the microbiology of grain st9rage problems; general biodeteriof<!tion problems, especially the fungal 
damage of materials; the microbio~ogy of waters and oils, paint, plastics, packaging and electrical equipme:nt; the growth 
survival and destruction of microorganisms; insect infestation control; pesticide protocols; termite and rodent tests; environ
mental impact of biotechnology; pollution and natural resource management; microorganisms in food production and proces
sing; microbiological safety of food produced in cooking appliances; technical training in food mic~obiology; clean room 
validation, scanning electron microscopy, Legion ella tests, Ames tests, OECD tests for biodegradability. 

Bioquest Ltd., 
St. Peter's College, 
College Rd., 
Sa!tley, Birmingham B8 3TE, UK 
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staff can be arranged; as an Associated Institution of the University of Reading we are able to provide training to higher 
degree levels. 

The Culture Collection of CMI holds over 11000 isolates, includes the UK National Collection of Fungus Cultures and is an 
International Depositary Authority for Patent Cultures under the Budapest Treaty (1977). New isolates are actively sought, 
especially ones of industrial and biotechnological significance. A full catalogue of strains and metabolic index is published. 
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mycology, biotechnology and biodeterioration. We have close links with other institutions including the Centraalbureau 
voor Schimmelcultures in the Netherlands and can offer services involving insects, birds. rodents and marine organisms as 
well as fungi, bacteria and lichens. 

Our Industrial Laboratory is accredited under the National Testing Laboratory Accreditation Scheme (NATLAS) and offers 
microbial testing of materials to a wide range of national and international standards. All work is confidential and we wel
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UK Panel on Environmental 
Biotechnology 

As a result of initiatives by the British 
Coordinating Committee for Bio· 
technology and the Working Party on 
Environmental Biotechnology (EBT) of 
the European Federation of Bio
technology a Workshop on EBT was 
held in London on 21st May 1984. The 
Workshop recommended that a UK 
Panel on EBT should be established 
under the auspices of the Society of 
Chemical Industry and, in particular, the 
Society's Water and Environment and 
Biotechnology Groups. The inaugural 
meeting of the Panel was held on 8th 
January 1985. It is believed that the 
Panel is an important development and 
that it will offer an authoritative voice 
within the UK for EBT interests, 
including waste and waste·water 
treatment and disposal and relevant 
agricultural practices. 

The main objectives of the Panel are: 
- to act as a focal point for EBT interests 

in the UK, 
- to further the UK's EBT interests in 

Europe, 
- to improve technology transfer and 

hence to reduce the time lag between 
research, development and industrial 
application, and, 

- to encourage industrial application of 
EBT generally. 

Panel members initially represent 
learned Institutions and Societies and 
Governmental and quasi-Governmental 
organisations, but any interested 
organisation, trade association or 
company may seek representation. 

The Panel will not meet more than 
four times a year and there is no charge 
for membership or for attending 
meetings. 

The Chairman of the Panel is Mr. 
John M. Sidwick, Watson Hawksley, 
Terriers House, Amersham Road, High 
Wycombe, BucksHP135AJ. Telephone 
0494 26240. Telex 83439. Anyone 
interested in the Panel's activities should 
contact him. 

June,l985 

NEWS ITEMS 

CMIIBRI Hymenomycetes 
Identification Service 

The Commonwealth Mycological 
Institute (CMI) and the Biosystematics 
Research Institute (BRI) of Canada 
Agriculture (Ottawa) are very pleased to 
announce that an agreement has been 
reached in principle to start to provide a 
World Identification Service for cultures 
of Hymenomycetes. The Service will be 
based in Ottawa, which has one of the 
world's largest Culture Collections of 
these fungi (5000 strains) and will 
involve existing staff at BRI and an 
additional scientist and technicians to be 
recruited by CMI. 

The Service will deal with both 
mycorrhizal and wood-rotting fungi. 
Isolates of these fungi are often almost 
impossible to identify "by current 
methods, and it is envisaged that the 
Unit will gradually develop and improve 
existing techniques for the recognition of 
these fungi in culture. The Unit would 
also be very pleased to receive isolates 
derived from authoritatively named 
sporocarps for inclusion in its reference 
collection; isolates from the tropics will 
be particularly welcome. 

It is envisaged that the Service will be 
available free of charge for all non
commercial bodies within the member 
countries of CAB, and at a fee for 
material submitted from other 
government countries. 

The need for such a service has long 
been recognized and BRI and CMI 
welcome this initiative which will be of 
particular importance to foresters and 
those with wood-decay problems in the 
tropics. No similar service is available 
elsewhere in the world. 

Staff are currently being recruited. 
For further details of the scientific post 
and service please contact either 
Professor D.L. Hawksworth (Director, 
Commonwealth Mycological Institute, 
Ferry Lane, Kew, Surrey TW9 3AF, 
UK) or Mr. G.A. Mulligan (Director, 
Biosystematics Research Institute, 
Department of Agriculture, Ottawa, 
Ontario, Canada). 
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The 1985 Marcus Wallenberg Prize 

The 1985 Marcus Wallenberg Prize for 
pioneering scientific achievements of 
interest to the forest industry has been 
awarded to Dr Karl-Erik Eriksson, 
Stockholm, Sweden, and Dr T. Kent 
Kirk, Madison, Wisconsin, USA. 

The Marcus Wallenberg Foundation 
has on the unanimous recommendation 
of its international Selection Committee 
made its choice of winners 'for their 
pathbreaking fundamental research on 
the fungal degradation of wood, 
unravelling the enzymatic processes of 
cellulose and lignin breakdown. Their 
discoveries have opened up new 
horizons for the biotechnological 
utilization of the forest ·resource.' 

The prize winners developed and used 
advanced biochemical methods to 
discover a series of essential enzymes 
which degrade cellulose and lignin, the 
major components of wood. 

This new knowledge of how naturally 
occurring enzymes convert wood has 
already stimulated biotechnical research 
towards developing new processes and 
products based on wood. 

Dr Karl-Erik Eriksson is professor 
and head of the micro-biological and 
biochemical research group at the 
Swedish Forest Products Research 
Laboratory in Stockholm. 

Dr T. Kent Kirk is project leader 
Microbial Technology in Wood 
Utilization, U.S. Forest Products 
Laboratory, Madison, Wisconsin, and 
professor of Bacteriology, University of 
Wisconsin. 

The Marcus Wallenberg Prize was 
established in 1980 as an international 
award to encourage and stimulate 
pioneering scientific achievements 
which significantly contribute to broader 
knowledge and technical development 
within the broad fields of interest to the 
forest industry. 

The prize sum of 500,000 Sweidsh 
crowns will be shared between the two 
winners and presented by H.M. The 
King of Sweden at a ceremony in Falun, 
Sweden, on September 12, 1985. 
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MffiCEN Network in UK 

A UNESCO Biotechnology 
MIRCEN (Microbiology Resource 
Centre) network has now been set up in 
the UK. 

This network is centred upon the 
Institute for Biotechnological Studies 
(IBS) sponsored by the Polytechnic of 
Central London, University College 
London and the University of Kent at 
Canterbury. The Biotechnology 

MIRCEN at the University of Kent is 
directed by Professor Alan Bull. The 
first co-operating MIRCEN laboratory 
in the network is the Commonwealth 
Mycological Institute's CMI MIRCEN 
for mycology. 

The UK Network will cover several 
aspects of applied microbiology and 
biotechnology, and the CMI MIRCEN 
will continue its mycology and 

. biodeterioration actiVities as . well as 
participating in the broader activities of 
the UK Network. 

CHALLENGE TESTING: 

Bulletin News Items 

The CMI MIRCEN will be holding 
a UNEPIUNESCO/ICRO sponsored 
course once again this year 4th-8th 
November on 'Microbial Bio
conservation in Museums' for students 
from developing countries. Further 
details are available from: Dr D. 
Allsopp, Head of Industrial Services, 
Commonwealth Mycological Institute, 
Ferry Lane, Kew, Surrey TW9 3AF . 
Telephone 01 "940 4086. 

A joint meeting with the Biodeterioration Society and the UK 
Federation of Culture Collections held at theJodrell Lecture 
Theatre, Royal Botanic Gardens, Kew. 14th December 1984. 

The Accreditation of Testing 
Laboratories by NATLAS 
B.E. Broderick 
NATLAS Executive, National 
Physical Laboratory, Teddington, 
MiddlesexTWllOLW 

Abstract 
NATLAS, the National Testing 

Laboratory Accreditation Scheme, was 
set up by the Government in October 
1981 to assess and accredit the 
competence of testing laboratories in the 
UK. 

The scheme is administered by an 
Executive based at the National Physical 
Laboratory, Teddington. 

The main aims of NA TLAS are to 
improve the authority and standard of 
testing in the UK and to ·establish 
widespread national and international 
recognition of accredited laboratories. 

Accreditation is voluntary and is open 
to any laboratory carrying out objective 
testing. 

Laboratories seeking accreditation 
are assessed on site by specialist 
assessors against the requirements of the 
NA TLAS Accreditation Standard Nl. 

NATLAS publishes a widely 
circulated six-monthly Concise 
Directory of accredited "laboratories 
listing the types of test for which 
accreditation has been granted. ~ 

In its fitst. 3 years of operation, 
NATLAS · has accredited 260 
laboratories and a further 85 
applications are being processed. 
NA TLAS accreditation is increasingly 
being accepted by UK Government 
Departments and public sector 
organisations as meeting their 
requirements for testing. Negotiations 
are also proceeding with a number of 
overseas countries on the mutual 
acceptance of tests carried out in 
accredited laboratories. 

Paint testing 
W .R. Springle 
Paint Research Association, 
Waldegrave Road, Teddington, 
Middx. 

Abstract 
Chemical biocides are used as part of 

general control strategies to prevent 
biodeterioration of liquid aqueous 
formulations and to protect the dried 
paint film against microbiological 
fouling. Testing procedures have been 
developed in both areas to assess 
microbial resistance of surface coatings 
and efficacy of protective chemicals for 
·use therein. 

Most "wet-state" tests derive from 
ASTM: 02574-73. However, 'the 
limitations of this standard method have 
resulted in a number of modifications 
being introduced by workers in the field. 
Particular aspects relating to the 
behaviour of preserved systems include 
biocide deactivation with time, effect of 
dilution on bacterial resistance of 
emulsion paint, and impact of biomass 
on the test system. 

Various mould testing techniques are 
available, the key point being whether 
fungicidal activity shown during 
controlled evaluation is suOsequently 
realised in. high risk use situations. At 
present there is no standard method for 
testing algal resistance of coatings. 
However, the humidity chamber 
method referred to above, as well as a 
vermiculite bed technique, have both 
been used successfully in this 
application. 
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NATLAS Assessment of Biological 
.Test Houses/Laboratories 
Joan Kelley 
Commonwealth Mycological 
Institute, Ferry Lane, Kew, 
Richmond, Surrey TW9 3AF 

Abstract 
The three main documents with which 

a laboratory must comply were 
introduced. The NA TLAS 
Accreditation Standard (document Nl) 
was discussed fully and relevance of each 
paragraph to biological laboratories was 
explained. 

An outline of some of the philosophy 
behind a NA TLAS assessment as it is 
applied to biological test houses was 
attempted. 
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Biodeterioration testing of textiles 
B.J. McCarthy 
Wira, Wira House, West Park Ring 
Road, Leeds LS16 6QL United 
Kingdom 

Abstract 
International standard methods for 

assessing the susceptibility of textile 
materials to microbial deterioration, 
based on the 'Challenge Testing' 
principle, generally involve a method for 
deliberately infecting the material with 
known (pure culture/mixed culture 
tests) or unknown (soil burial tests) 
microbial biodeteriogens, combined 
with a method of testing (usually tensile 
strength or visual \.1ssessrnent) for 
measuring the extent of the resultant 
damage. 

_A novel method for detecting and 
measuring microbial growth on textile 
materials and for determining the 
efficacy of biocides in textile 
applications, based on the 
bioluminescent light emtsston and 
subsequent detection of adenosine 
triphosphate (A TP) released from 
microbial biodeteriogens, is presented. 
Detection systems . based on 
conventional A TP Photometric devices 
and a rapid photographic procedure are 
described. 
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The use of Fungi in Standard Tests 
A.H.S. Onions 
Commonwealth Mycological 
Institute, Ferry Lane, Kew, 
Richmond, Surrey TW9 3AF 

Abstract 
Challenge testing is the measurement 

of resistance of material to 
environmental stress either of biological 
or physiological 'origin: Many fungi are 
involved in the biodeterioration of 
material' and are therefore included in 
standard microbiological resistance 
tests. The resistance of a material to 
attack depends on the formulation of the 
material, environmental conditions and 
the presence of a fungUs able to grow on 
the substrate. A good test organism is 
one obtainable from International 
Culture Collections, has known activity, 
spores well, intereacts well with the 
other organisms in the test and is of 
known identity. The CMI have listed 26 
standard tests in which fungi are used. 
The same isolates are often cited in 
several different tests. Aspergillus niger 
appears in 14, Chaetomiwn globosum in 
10 and Paecilomyces variotii in 9. As 
more data is recorded on these fungi it 
may be necessary to re-examine the 
choice of organisms. 
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The Testing of Electrical Equipment 
and Plastics 
K.J.Seal 
Biodeterioration Division, 
Biotechnology Centre, Cranfield 
Institute of Technology, Cranfield, 
Bedford MK43 OAL. 

Abstract 
Testing rationales for the examination 

of electrical equiment and plastics are 
outlined bearing in mind the end use of 
the product. Descriptions of the two 
types of testing protocol - petri dish 
screening for nutritional and fungistatic 
properties and environmental chamber 
testing - are given together with lists of 
standard methods in general use. 
Problems and limitations in the 
methodology, assessments and 
interpretation of results are discussed. 
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electronic equpment Part 2. 1. Test J. 
mould growth. 
ASTM G21· 70 (1980) Standard practice 
for determining resistance of synthetic 
polymine materials to fungi. 
ISO 846 (1978) Plastics- determination 
of behaviour under the action of fungi 
and bacteria - evaluation by visual 
examination or measurement of change 
in mass or physical properties. 

The Role of Culture Collections in 
the provision ofMaintenance of 
organisms for challenge testing 
D. Smith 
Commonwealth Mycological 
Institute, Ferry Lane, Kew, 
Richmond, Surrey TW9 3AF 

Abstract 
Many organisms used i.n 

biodeterioration testing are not fully 
characterised and reasons for their 
choice obscure. Culture Collection 
expertise should be sought to help select 
suitable organisms which can be kept 
stable and will remain available for 
distribution. At the Commonwealth 
Mycological Institute fungi are being 
examined using 53 biochemical tests, 73 
secondary metabolites and 66 
morphological characters. Pencillium 
brevicompactum IMI 17456 used in 
BS2848 and 4249 was compared with a 
freshly isolated strain of the same 
organism. It differed considerably, 
biochemically in its physiology, 
extracellular enzymes and secondary 
metabolites. It is thus extremely 
important that the correct strain with the 
required properties is selected for testing 
materials and that it is maintained by 
preservation techniques that will retain 
these properties. The facilities of 
Culture Collections should be used for 
the maintenance of these organisms as 
the expertise and equipment is available 
and research into characterisation and 
·preservation is being undertaken. 
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Assessing the Susceptibility to Fungi 
of Wood and Wood-basedProducts 
A.F. Bravery 
Princes Risborough Laboratory, 
Building Research Establishment, 
Princes Risborough, Aylesbury, 
Bucks. 

Abstract 
Methods for testing the susceptibility 

to fungi of wood-based products must 
take into account variations in the 
natural durability of the heartwoods of 
different timbers and the critical need 
for control of moisture relations because 
of the differing permeability of the 
timbers. Wood is colonised by a wide 
range of fungi of differing economic 
importance and practical significance for 
which relevant methods of test are 
needed. The types of fungi include 
sapstain and mould, soft rot, 
basidiomycete decay and blue stain in 
service. 

Laboratory tests have been devised 
for all these groups to give accelerated 
indications of susceptibility to fungi and 
of the efficacy of chemical treatments. 
Visual criteria are applicable for the 
disfiguring fungi (moulds, sapstain and 
blue in service) whilst weight loss has 
proved simplest and most reliable for 
decay fungi. Developments in 
methodology for wood-based products 
have centred on using soil and 
vermiculite as media for optimising the 
exposure conditions, introducing more 
relevant test fungi and devising new 
approaches to the interpretation of 
results. Exposure of miniature wooden 
stakes in beds of natural soil is proving 
useful for rapid assessment of the 
resistance to soft rot for both solid wood, 
wood products and chemical treatments. 
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The Use of Algae in Testing of 
Materials 
L.H.G. Morton and A.F. Mitchell 
School of Applied Biology, 
Lancashire Polytechnic, 
Corporation St. Preston PR12TQ. 

Abstract 
Examples of algal spoilage on 

buildings are presented and a method for 
isolating organisms from the spoiled 
surfaces is reviewed. 

A summary of some of the current test 
methods available for evaluating the 
effectiveness of algicidal compounds is 
presented. The methods reviewed 
include a streak plate technique, an algal 
lawn technique and liquid culture 
toxicity testing. Some of the results of 
the authors' work with these techniques 
are included. 

The vermiculite bed technique is 
reviewed and some of the authors' 
results with this novel technique are 
presented. 

Information from quoted authors 
include lists of algae known to foul stone 
work and painted surfaces and the 
results of experiments using named 
biocidal compounds. 

The effect of maceration upon algal 
viability is discussed. 
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Bulletin News Items 

FORTHCOMING MEETINGS 

BA 85 Stratbclyde: British Association 
for the Advancement of Science Annual 
Meeting will be held at: University of 
Strathclyde, Glasgow on 26-30 August 
1985. 

Further details may be obtained from: 
Dr David Morley, BAAS, Fortress 
House, 23 Sa vile Row, London WIX 
lAB. Tel: 01-734 6010 ext 342 or Bill 
Brewer Esq., Local Organising 
Secretary, University of Strathclyde, 
McCance Building, 16 Richmond Street, 
Glasgow G11XQ. Tel: 041-552 4400 ext 
2455. 

The 4th National Congress of 
Culture CoUections and Industrial 
Microbiology (Kiikem) 16-18 
September 1985, Istanbul. 

Main topics: Hospital acquired 
infections and their control. Sanitation 
in the food industry. 

Further information from: 
Microbiologist Gillsen Aktan, Istanbul 
Tip Fak, Mikrobiyoloji Anabilim Dali, 
Temel Bilimier Binasi, Capa, Istanbul, 
Turkey. 

Biotech 85 USA International 
Conference & Exhibition, 
Washington DC, October21-23, 1985. 

Further information from: Online, 
Pinner Green House, Ash Hill Drive, 
Pinner Green, Middlesex HAS 2AE. 
Phone: 01-868 4466. 

The Cotton Strip Assay of 
Decomposition Rates in Soil 
Workshop Symposium October 30th-
31st 1985. 

The cotton strip assay, based on losses 
in tensile strength of standard strips of 
cotton placed in soil, has been used as a 
simple assay of cellulose decomposition 
in management and land use studies. 

The aim of the symposium/workshop 
is to bring together about 20-30 
participants who use, or have used, the 
cotton strip method to discuss: 
a) practical aspects of metbodlogy. 

b) theoretical aspects of its application. 

c) enzymatic or microbial attack of 
cotton. 

d) statistical analysis of data. 

e) tbe interpretation of results from 
field experiments or microcosms. 

f) possible development of the method. 

g) integration of data and relationships 
of results with other soil parameters 
(microbiological, chemical, 
physical). 
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Papers and posters on the above topics 
are being requested. We plan to have a 
limited number of discussion type papers 
with appropriate use of data to illustrate 
specific points, along with a number of 
posters summarizing site information, 
method, and results. Posters can 
include, or amplify, data already given in .. 
papers. 

Further information from: A. F. 
Harrison, The Institute of Terrestrial 
Ecology, Merlewood Research Station, 
Grange·over-Sands, Cumbria LA11 
6JU. 

The Sixth Annual Meeting of The 
Society of Environmental Toxicology 
and Chemistry (SETAC) will be held 
on November 10-13, 1985, at the 
Marriott's Pavilion Hotel in St. Louis, 
Missouri. 

The Sixth Annual Meeting theme is 
"New Perspectives in Environmental 
Toxicology and Chemistry". 

The following are some of the topics to 
be considered: 

- Bioavailability of Hazardous 
Materials in Ecosystems 

- The Role of Aquatic and Terrestrial 
Plants in Environmental 
Toxicology 

- Fate of Genetically Engineered 
Microorganisms in the 
Environment 

- Physiological and Biochemical 
Indicators of Stress in Organisms 

- Metabolism of Xenobiotics in 
Higher Organisms 

- Microbial Degradation of Organics 
- Biotransformation of Inorganics 
- Pesticide Effects on Target and 

Non-Target Species 
- Solid Hazardous Waste 
Inquiries regarding the platform or 

poster presentations should be directed 
to: John H. Rodgers, Jr., Program 
Chair, Institute of Applied Scienc~s, 
Department of Biological Sciences, 
North Texas State University, Denton, 
Texas 76203, USA, or William J. 
Adams, Poster Session Chair, Monsanto 
Industrial Chemical Company, 800 
North Lindbergh Boulevard, St. Louis, 
Missouri 63167, USA. 

The Third International Conference 
on Ecology and Environmental 
Quality will be held at the Hebrew 
University of Jerusalem, Jerusalem, 
Israel, in June, 1986. (Final date to be 
announced). The conference program 
will include subjects under the broad 
heading of Ecology and Environmental 
Quality including the following: 

- Aquatic Ecology 

- Desert Ecology 

- General Ecology 

- Urban Ecology 

- Water Pollution Control 

- Water Quality and Treatment 

- Wastewater Treatment and Reuse 

- Air Pollution Moilitoring and 
Control 

- Environmental Health 

- Environmental Toxicology 

- Environmental Chemistry and 
Microbiology 

- Environmental Education 

- Environmental Law 

- Stream and Lake Pollution 

- Marine Pollution and Control 

- Solid Waste Disposal and Recycling 

- Toxic Waste Disposal 

- Social, Political and Economic 
Aspects of Environmental Quality 

For further information please write 
to: Israel Society for Ecology and 
Environmental Quality Sciences, The 
Hebrew University of Jerusalem, PO 
Box 1172, Jerusalem, Israel. 
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Correction 

In the article "Assessment by tropical 
exposure of some fungicides in 
plasticised PVC'', International 
Biodeterioration 20 (4), it was stated 
that "Product E (DENSIL) has been 
discontinued by its manufacturers, ICI". 

We have been asked by Mr. B.S . 
Backhouse, Product Development 
Manager, ICI pic, Speciality Chemicals, 
PO Box No 42, Hexagon House, 
Blackley, Manchester M9 3D A, 
England, to point out that the product 
(D ENSIL P) has NOT been 
discontinued and in fact ICI are actively 
developing new products to add to their 
DENSIL range of fungicides. 

News Items 

The Editor-in-Chief will be pleased to 
receive items of news and comment, 
either addressed to him at the 
Commonwealth Mycological Institute or 
to Bioquest Ltd, St Peter's College, 
College Road, Sattley, Birmingham B8 
3TE, England. 
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CHEMICAL ACTIVITY OF LICHENS ON MINERAL SURF ACES- A REVIEW 

D. JONES1 and M.J. WILSON2 

Abstract: The visible effects of lichen encrustation of finely carved stone strongly suggest that the growth 
of at least some 1ichen species l9ads to the deterioratioq of rock or mineral substrates. Early work led to 
the conclusion that such effects could be attrjbuted almost entirely to physical causes, but it is now clear 
that the lichen/rock interface can be the site of consic:!~rable che,mical activity due mainly to the excretion 
by the lichen fungus of chelating organic acids. So f'!f the so-called lichen acids and oxalic acid have been 
implicated in mineral weathering by lichens, but other organic acids could also be involved. The effects 
of such organic acid weathering include the corrosion of the surfaces of many rock-forming silicate 
minerals and the precip.itation of poorly ordered iron oxides, alumino-silica gels and, possibly, cia:y 
minerals. 

Introduction 

The biological weathering of rocks and their constituent minerals involves both physical and chemical processes. The physical 
aspect was defined by Silverman (1979) as "those processes by which life forms cause mechanical fracturing and disruption of rocks 
and minerals to produce particles smaller than the original material'', whilst the chemical aspect was defined by the same author as 
referring to "all other process~s. direct or indirect, by which living organisms and their metabolic processes and products affect the 
~hemical st.~bility" of rock and minerals. In this review, we will concentrate on the chemical- or biogeochemical- side of mineral 
decomposition resulting from lichen growth, at the same time recognizing, as in purely inorganic weathering, that physical -or 
biogeophysical- disint~gr~tion may be an essential part of the overall process. Lichen growth is, of course, of universal occurrence 
on rocks, both in their qatural state anP when used as buildi!Jg stones, and on most other inorganic building materials includif!g 
cement, concrete, mortar, glass and asbestos (Brightman & Seaward 1977). It cannot always be said, however, that lichen 
encrustations are damaging t9 their imme~liate substrates and indeed it is sometimes suggested that the organisms may play a 
protective role in this respect. On the other hand, so far as carved monumental building stones, sculptures and ancient glass are 
concerned, there is no doubt that the activities of lichens are deleterious (Fig. 1). For example, Seshadri & Subramanian (1949) 
showed that growth of Parmelia tinctorum had defaced and affected the surface fabric of the sculptured walls of Barabudur, a wort~ 
famous Buddhist monument in central Java. Again, the pr!cele~s sculp,tured surfaces of Mayan ruins in Central America are slowly 
disintegrating due to t!>e penetration of lichen rhizoids, albeit by only 1-2 mm (Hale 1983). The adverse affects of lichens on the 
glass and leadings of medieval church windows were long ago pointed out by M~llor (1923). SEM studies of rock and mineral 
surfaces immediately below crustose lichens show quite clearly extensive corrosion, in the form of well-developed etching (Fig. 2) as 
well as other features of chemical al!eration (Jones eta/. 1981, Wilson & Jones 1983). Given that the activities of at least some lichens 
do lead to de~_erioration of their immediate substrates, the question is raised as to the exact nature of the processes involved. This is 
the central q~estion to be addressed in this review altJ10ugh by way of introduction it is appropriate first to describe briefly the 
general nature of lichens and the ways in which they are associated with their substrates. 

General characteristics of lichens 

Lichens have been described as constituting "a stable, self-supporting association of mycobiont and photobiont" (Hawksworth et 
at. 1983) which possibly represents a primitive form ofthe mycorrhizal associations found in higher plants (Schatz eta/. 1954). About 
one fifth of all fungi are lichenized and the mycobionts (fungi) of most species belong to the Ascomycolina-forwhich the ascus is the 
diagnostic factor- and do not occur free-living. The photobiont can be an alga or cyanobacterium. The lichens dealt with in this 
revieY' are mainly saxicolous (rock encrusting) species and may be divided into several distinct groups. The largest group is 
described as crustose (e.g. Pertusaria and Lecidia spp.) which grow directly on their immediate substrate and are firmly attached to it 
by a general mass of hyphae. Crustose lichens comprise over 60% of British species (Duncan 1970) and can be subdivided into 
endolithic (immersed in rock) and epilithic (growing on rock) types. Saxicolous lichens may also be foliose (Parmelia spp.), where 
!hey bear leaf-like lobes or fructicose (Usnea spp.), which are shrubby or beard species in tufted, branched, erect, ascending or 
pendulous (hanging) forms. Foliose species are attached more loosely to the substratum by distinct clusters of hyphae termed 
rhizi.nae whereas fructicose species may be unattached or may arise from a disc or cluster of rhizoids termed the holdfast. Two 
furth.er cypes of lichens are described as squamulose (many species of C/adonia) which are characterized by the presence of small 
scales or squamules and filamentous, where the algal partner is predominant. 

Most lichens are differentiated into distinct layers. The outer layer is described as the cortex, and usually consists of a compact 
mass qf fungal hyphae below which are the algae cells. Immediately below this layer is the medullary region consisting of a closely or 
loosely interwoven hyphal mass which in crustose lichens comes into direct contact with the substrate (Fig. 3) but which in foliose 
lichens is terminated by a lower cortex. 

Departmepts of Microbiology1 and Mineral Soils2
, The Macaulay Institute for Soil Research, Craigie buckler, Aberdeen AB9 2QJ, Scotland, U.K. 

C1 COIIlflJ.QQWealth Agricultural Bureaux 1985 
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Fig. I. Lichen-encrusted limestone statue ( - 100 years o ld) in the 
grounds ofToro~ay Castle, Island o f Mull . Western Scot land. 

Chemical activity of lichens on mineral surfaces ... 

Fig. 3. Optical micrograph o f section through resin-impregnated 
serpentinite encrusted with Lecanora atra (by plain polarized light). 
Note close association of network of mycobiont hyphae with rock 
surface . 

Fi~.2. Scanning electron micrograph of deeply corroded plagioclase feldspar associated with 
Pertusarla cora/liruz encrusting granite. Bennachie, Grampian. 
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Early work on lichen weathering 

The fact that saxicolous lichens affect their substrates has long been recognized. For example, Sallas (1880) described minute 
hemispherical pits on exposed limestone faces which had been produced by the apothecia of Verrucaria rupestris by ''chemical 
action". Mellor (1923) later described the action of lichens on the glass and leadings of church windows. She described the scaly and 
irridescent or pitted and opaque nature of deteriorated glass consequent upon lichen growth and attributed these changes to both 
chemical and mechanical causes. It was suggested that lichen respiration increases the carbon dioxide content of absorbed water 
leading to an accelerated attack on the underlying glass and producing scaliness and opacity. Subsequent mechanical action results 
in the disappearance of the opaque glass and the formation of pits and channels, following penetration of minute fissures by the 
lichen hyphae, loosening of glass particles and incorporation of these particles into lichen tissue. Fry (1924) took issue with some of 
Mellor's conclusions and particularly stressed the role of the powerful mechanical forces exerted by lichens on rock surfaces through 
the wetting and drying of gelatinous and mucilaginous substances when expanding or contracting. She proposed that the initial effect 
of lichen activity on rocks was in the nature of a mechanical disruption to be followed by a chemical breakdown of the separated 
fragments within the lichen thallus. 

Fry (1927) extended her work to investigate the physical action of lichens on shale, schist, gneiss, limestone and obsidian 
providing an abundance of observational evidence on the process. The lichen species involved included Lecidea conjluens, L. plana, 
Lecanora sordida, L. atra, L. su/phurea, L. parella,. Rhizocarpon geographicum, Aspicilia alpina and A. calcarea. Although 
chemical action on the substrates was not specifically discussed some interesting observations were made in this respect. Thus, with 
!he breakdown of schist it was noted that rock fragments beneath the apothecia of Lecanora sordida are brown and differ chemically 
and are softer than in the fresh state. Evidence for chemical decomposition was also given in the case of Aspicilia alpina and 
Rhizocarpon geographicum colonizing obsidian, a hard, glassy, acid, volcanic rock. Removal of the lichens revealed that the rock 
surface was pitted with numerous circular or elongated depressions. Although recognizing that these effects were consistent with 
chemical decomposition, Fry still maintained that such etching could have been initiated by mechanical action. It is clear now that 
these early studies were seriously hampered by the limitations imposed by the magnification of the microscopes available at the time 
and by the lack of a means for investigating chemical changes of surfaces and of minute rock particles. 

Mineral weathering by lichen acids 

(a) Indirect evidence. The so-called lichen acids, of universal occurrence in lichen species, are a group of mainly polyphenolic 
compounds which, although only very slightly soluble, are believed to be able to form metal complexes with substrate silicate 
minerals. This was first suggested by Schatz eta/. (1954) who drew attention to the fact that these complex organic compounds may 
be powerful chela tors suggesting that they play a major role in biological weathering. Experimental support for this contention was 
provided by Schatz (1%3). Dry, ground lichens were mixed with suspensions of powdered rocks and minerals and the supernatant 
solutions analyzed spectrophotometrically. With saxicolous lichens, it was found that Parmelia conspersa reacted rapidly in 
suspensions of mica and granite, the supernatant developing a reddish colour within 3 to 4 hours. P. stenophylla and Umbilicaria 
arctica also reacted with the silicate material but Ca/op/aca e/egans did not. Positive results were also obtained for the reaction of two 
pure lichen acids - physodic and lobaric acids- with rock minerals. Schatz concluded that the results implicated lichen acids as 
specific weathering agents despite their low solubility. Syers (1969) confirmed Schatz's results with P. conspersa and further showed 
that the chelating ability of this lichen was similar to, and possibly due to, the chelating ability of fumaprotocetraric acid. 

Iskandar & Syers (1972) made a more comprehensive study of metal·complex formation by lichen compounds, testing salazinic, 
stictic, evernic, lecanoric and roccelic acids, as well as atranorin, for their reaction with aqueous suspensions of biotite, granite and 
basalt. The formation of soluble complexes, frequently coloured, indicated the decomposition of the silicate material, suggesting 
that lichen compounds are indeed sufficiently soluble to bring about chemical weathering of rocks and minerals. Williams & 
Rudolph (1974) pursued the chelation theme by determining the iron chelating ability - interpreted as a form of biochemical 
weathering-ofthe mycobionts and phycobionts of Caloplaca holocarpa, Lecanora dispersa, Cladonia crystatel/a and the mycobiont 
only of Cladonia squamosa. None of these symbionts was able to chelate iron from ferric sulphate in the culture medium. On the 
other hand, it was found that squamatic acid extracted from C. squamosa did solubilize ferric iron, although at a rate less than that 
predicted by Iskandar & Syers (1972). Williams & Rudolph (1974) also studied the biochemical weathering potential of free-living 
fungi isolated from the same rock surface as was one of the lichens. Most fungi were able to chelate ferrous iron up to six times as 
much as the squamatic acid isolated from C. squamosa but notwithstanding it was concluded that lichens that produce lichen acids 
could be significant weathering agents in nature. 

(b) Direct evidence. One of the first studies to provide direct evidence of the role of lichen acids in rock weathering was that of Ascaso 
eta/. (1976) on the pedogenic action of Parmelia conspersa, Rhizocarpon geographicum, and Umbilicaria pustulata on granite, 
gneiss and various primary rock-forming minerals. Using a combination of X-ray powder diffraction, transmission electron 
microscopy and spectrophotometric chemical analysis it was shown (a) that the mineralogy of the substrate rock at the lichen 
interface differed from that of the fresh rock, (b) that pure lichen acids incubated with various kinds of feldspar and mica were able 
to form metal complexes and (c) that lichen fragments incubated with the same rock forming minerals formed similar metal 
complexes and brought about mineral alteration. Such decomposition resulted in the formation of various clay minerals, iron oxides 
and amorphous gels. For example, the interface between R. geographicum and granite contained halloysite and goethite (a
FeOOH) whilst the interface between P. conspersa and granite was characterized by kaolinite, halloysite and amorphous silica. 
Many of these alteration products were also identified when pure rock-forming minerals were incubated with lichen fragments. In a 
further study, Ascaso & Galvan (1976) reacted saturated solutions of lichen acids (atranorin, norstictic acid, stictic acid and usnic 
acid) with albite, orthoclase, biotite, muscovite and quartz and in addition to showing the ability of these acids to complex metal 
cations also identified halloysite as a characteristic alteration product. The ease with which such a clay mineral is able to form in these 
conditions is extraordinary, especially in view of the fact that kaolin minerals are difficult to synthesize chemically at room 



102 Chemicalactivityof/ichensonmineralsurfaces. ; . 

temperatures and pressures. It might perhaps be pruderit to reserve judgement on the clay mineral synthesising capacity of lichens 
until further confirmatory evidence is available. Nevertheless, the work of Ascaso eta/. (1976) certainly showed that lichens could 
alter their mineral substrates and provided strong circumstantial evidence that this alteration was mediated by the activity of specific 
lichen acids. A preliminary study by Hallbauer & Jahns (1977) came to the same conclusion. Using the SEM, corrosion features 
were observed on quartz grains at the interface of Dimelaena oreina and quartzitic rocks sampled from a rock waste duinp from a 
gold mine in South Africa. This corrosion was attributed to the effects oflichen acids following the report by Ascaso eta/. (1976) that 
quartz became etched after incubation with thallus fragments of P. compersa. 

Further studies on lichen weathering were made by Galvan eta/. (1981) with regard to the effects of Parmelia conspersa, Parmelia 
tiliacea, Lasallia pustulata and Ramalina protecta on metamorphic rocks, including various kinds of schists and gneisses. The 
mineralogy ofthe rock immediately beneath the lichen was again compared with that of the fresh rock using X-ray diffraction and 
transmission electron microscopy. A physical sorting effect was observed in that it was found that micas are preferentially retained in 
the lichen thalli whereas quartz is depleted. Alteration effects were also noted affecting feldspars and chlorite, the characteristic 
weathering products being goethite and amorphous gels. Halloysite was also common at the rock/lichen interface. In this instance 
the clay mineral was also found in the parent rock so that it was concluded that its occurrence was hot necessarily related to lichen 
activity. In general, lichen weathering on metamorphic rocks was somewhat more intense than on igneous rocks. 

Role of oxalic acid in lichen weathering 

The fact that many lichens contain abundant calcium oxalate has long been known (Bracconot 1825), the source of the oxalate 
being generally associated with oxalic acid secreted by the mycobiont. This being so there are obvious implications with respect to 
rock weathering (Syers & Iskandar 1973) bui up until recently definite weathering effects related to lichen-derived oxalic acid had 
not been clearly shown. A series of investigaiions at the Macaulay Institute has now demonstrated such weathering effects beyond 
reasonable doubt. Jones eta/. (1980) first studied the weathering phenomena resulting from the encrustation of basalt by Pertusaria 
corallina, a lichen containing large amounts of calcium oxalate. Using a combination of electron microscopy. X-ray diffraction and 
other methods it was shown that lichen growth resulted in extensive corrosion of the primary minerals- principally calcium-rich 
plagioclase feldspar and ferromagnesian minerals- and in the complete decomposition of ferruginous clay minerals present in the 
unweathered rock. The weathering products identified included a poorly ordered, hydrous ferric oxide called ferrihydrite, 
previously indentified in a lichen weathering crust on basalt by Jackson & Keller (1970), and amorphous alumino-silica gels. No 
crystalline clay minerals were detected. Pure culture studies with the mycobiont proved that the fungus did indeed excrete oxalic 
acid. Incorporation of mineral grains into a culture of a more quickly growing free-living fungus Aspergillus niger, which also 
excreted oxalic acid, reproduced many of the weathering effects seen at the lichen/rock interface. It seemed highly likely, therefore, 
that the oxalic acid produced by the mycobiont had reacted with the rock-forming minerals resulting in their dissolution and etching 
and that the poorly ordered gels, iron oxides and calcium oxalate were subsequently precipitated. These conclusions were 
reinforced by two further studies Which showed that for oxalic acid producing lichens there was an intimate relationship between the 
type of oxalate found in the thallus and the nature of the mineral substrate. In the first, Wilson eta/. (1981) investigated the 
weathering phenomena brought about by the growth of Lecanora atra on serpentinite, a rock consisting almost entirely of 
magnesium silicate minerals and containing little calcium. As predicted, appreciable amounts of crystalline magnesium oxalate 
dihydrate - the mineral glushinskite (Wilson eta/. 1980) -were found at the rock/lichen interface. The only weathering product 
detected in the weathering crust was an amorphous silica gel which often retained the fibrous morphology of the original chrysotile. 
Electron micro-probe analysis of thin sections showed conclusively that chrysotile was depleted in magnesium up to 100 ~m below 
the rock surface. A second study (Wilson & Jones 1984) involved the interaction of P. corallina with a manganese ore consisting of a 
mixture oflithiophorite and cryptomelane. Although there was little indication of a loose weathering crust, the crystalline deposits 
found in the lichen thallus proved to be manganese oxalate dihydrate. 

Other workers have also become aware of the possible significance of oxalic acid as a weathering agent during lichen growth. For 
example, Ascaso et a/. (1982) studied the weathering of calcareous rocks by Caloplaca cal/opisma, Diploschistes ocellatus, 
Squamarina o/eosa and Protob/astemia testacea. It was found that all the species effectively dissolved calcite by secretion of oxalic 
acid, leading to the precipitation of calcium oxalate in the thalli. One of the rocks examined was a dolomite rich in iron and in this 
instance a non-hydrated ferric oxalate was identified by X-ray diffraction. Vidrich et a/. (1982) investigated the weathering of a 
variety of rocks, including sandstone, limestone, altered greenstone and serpentinite by unidentified lichen species. Calcium oxalate 
was identified in the lichens on all rock types although it was most abundant in the lichens growing on limestone. It was concluded 
that weathering proceeds by dissolution of the primary minerals with the formation of amorphous gels, but not in the active 
neoformation of secondary clay minerals. 

Discussion 

The evidence presented in this review shows quite clearly that many lichen species are able to weather chemically the rocks and 
minerals with which they are closely associated. Syers & Iskandar (1973) suggested three possible processes for such a weathering 
effect involving (a) carbonic acid, (b) lichen acids and (c) oxalic acid. Each of these processes will now be critically discussed in tum. 

The generation of carbonic acid during lichen growth can be attributed to the dissolution of respiratory carbon dioxide in the 
moisture held by the thallus. There can be no doubt that carbonic acid is a potent weathering agent over long periods oftime and, in a 
geological context, it is often considered to be largely responsible for the hydrolytic decomposition of minerals which occurs on a 
global scale during rock weathering. This type of weathering, referred to as "geochemical'.' weathering by Duchaufour (1982), is 
most completely expressed in a tropical climate and occurs in freely drained conditions in the absence of organic acid anions. 
Typically, it results in the destruction of minerals through the depletion of basic cations (K+, Na+, Mg'+ and Ca2+) and of silica, 
leading to the accumulation of aluminium and iron. Weathering products tend to consist of well-crystallized clay minerals such as 
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kaolinite and of simple metal oxides and hydroxides such as hematite and gibbsite. Ii is impossible to say with certainty that this type 
of weathering does not occur beneath encruSting lichens, aibeit on a much-redUced stale, but nevertheless it appears to be unlikely. 
Thus, the evidence suggests that the lichen thallus is charaeierized by an abundance of simple or complex organic acids, which are 
potential chel~tors and which wouid thus be expected to domin~te the weathering processe.s. Weathering throu~h organic acids was 
referred to by Duchaufour as "biochemical" weathering. It is typical of humid temperaie climates and is distinguished by the 
removal of aluminum and iron and the accumulation of silica, as well as by the occurrence of poorly crystallized clay minerals or 
amorphous gels. Similar features are much more characteristic of lichen weathering (Wilson & Jones 1983). 

The role of lichen acids as weathering agents has been discussed abOve and it seems that there is Iiow a substantial body of 
evidence to indicate that they must be considered as extremely active in this respect. There are, however, some doubts which remain 
to be dispelled. In particular, alihough there is strong circumstantial evidence to suggest that lichen aCids can complex metal cations 
from rock-forming silicate minerals, thereby leading to their decomposition, it is nevertheless tti.le that this process has not been 
conclusively demonstrated in field studies. A crucial observation, which has never been made so far as the authors are aware, would 
be to show by microprobe methods or other means that crystalline salts oflichen acids oceur in the thallus and contain metal cations 
that could have been derived from the mineral substrate. Lichen acid crystals themselves can be readily observed in the thallus using 
scanning electron microscopy. The authors' experience is that these crystals do not normally yield an X-ray'Spectrurii on microprobe 
analysis (Jones eta/. 1981) and are presumably, therefore, composed almost entirely of low atomic number elements (C, H, Nand 
0). It might be inferred from these observations that the lichen acids have simply crystallized within the thallus, as might be 
anticipated from their insoluble or sparingly soluble nature, and have not reacted with the substrate or with included minerals. The 
authors have made only a limited number of observations on this matter and it is clearly desirable that further detailed studies using 
microprobe analysis should be made. · 

The involvement of oxalic acid as a lichen weathering agent has been well documented, particularly by studies made at the 
Macaulay Institute. Various separate pieces of evidence can be fitted together to form a coherent and fairly convincing picture. Such 
evidence includes the solubility of oxalic acid in water, the ability of oxalic acid to chelate metal cations, the close relationship 
between the nature of the insoluble oxalates accumulating in the thallus and the composition of the substrate, and the ease with 
which observed weathering effects can be duplicated by incubating minerals with oxalic acid-prodUcing organisms or by treating 
minerals with oxalic acid. It would be quite wrong, however, to claim that oxalic acid is a general or universal agent for lichen 
weathering. In fact, many lichens do not produce oxalic acid but may yet weather their substrates. An appeal could be made to ihe 
effects of lichen acids in these circumstances but there is perhaps another possibility that should be considered. This is that lichen 
fungi may produce other simple organic acids, such as citric, gluconic, lactic etc., which can chelate metal cations but whose salts are 
soluble in water or are easily microbially decomposed so that they would not accumulate in the thallus. A further possibility is that 
·some lichens may contain decomposing organic matter which could lead to the production of humic or fulvic acids. These acids are 
well know~ for their ability to form strong complexes with aluminium and iron. 

Conclusions 

The weathering ability of lichens with respect to their mineral substrates appears to be related mainly to the excretion by the 
mycobiont of various chelating organic acids. There is good evidence to implicate the lichen acids and oxalic acid in the weathering 
process but many other organic acids could also be involved. The effect of such acid attack is that mineral surfaces often become so 
honeycombed with etch pits and trenches that they begin to lose their integrity. In some rocks, the inter-grain cementing agents 
could also be attacked, thus leading to a granular disintegration of the rock surface. ln these circumstances, the physical forces 
generated by alternate wetting and drying of lichens may lead to the detachment of rock and mineral fragments from the substrate 
and to their incorporation into the thallus, thereby exposing fresh surfaces to acid attack. 

It is obvious that much further work remains to be done on the interaction between lichens and mineral surfaces if the details of the 
relatively simple picture outlined above are to be bTought ~ore sharply into focu·s. Such.work should involve close collaboration 
between microbiologists and mineralogists and it is hoped that the information and ideas presented in this review will help to 
stimulate this kind of joint approach. 
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OBSERVATIONS OF RESISTANCE AND CROSS-RESISTANCE TO FORMALDEHYDE AND A 
FORMALDEHYDE CONDENSATE BIOCIDE IN PSEUDOMONAS AERUGINOSA 

M. SONDOSSI1
, H.W. ROSSMOORE1 andJ.W. WIREMAN1•2 

Abstract: An isolate of Pseudomonas aeruginosa from metalworking fluid was treated with sublethal 
concentrations of formaldehyde (FA) or hexahydro-1,3,5-tris-ethyl-s-triazine (ET). Following 
100 hours of treatment, the cells were significantly more resistant to both FA and the FA 
condensate biocide regardless of the compound used in the initial treatment. This development 
of resistance and cross-resistance suggests that the ET does indeed release FA. The specific 
activity of FA dehydrogenase increased about 18 fold as a result of the induction of resistance 
with the ET. The mode of resistance to FA or the ET appears to be an increased rate of 
detoxification ofF A (NAD+ linked oxidation). 

Introduction 

Triazine biocides are produced via the condensation of formaldehyde (FA) and substituted amines. The most common end 
products are derivatives of hexahydro-1,3,5-triazine. 

Holtzman and Rossmoore (1977) demonstrated that the biocidal activity of hexahydro-1 ,3,5-tris (2 hydroxyethyl)-s·triazine was 
blocked by homocysteine, suggesling that the antimicrobial activity of this compound is a result of FA release. Although those 
results were not in agreement with measurements of FA (by lhe dimethone complex method), the data presented here as well as 
other results (DeMare eta/. 1972) suggests that FA is the toxic component of the triazine biocides. 

Isolates of FA-resistant bacteria and yeast have been shown to contain enzymatiq activity that results in the detoxification of FA 
(Kato eta/. 1982, 1983). This reporl demonstrates that the induction of resistance in Pseudomonas aeruginosa to FA or hexahydro-
1,3,5-tris ethyl-s-tiiazine (ET) results in cross-resistance as well as increased levels of FA dehydrogenase. 

Materials and Methods 

An isolate of Ps. aeruginosa was obtained from contaminated metalworking fluid and maintained on trypticase soy agar (TSA) or trypticase soy 
broth (TSB). Exponential cultures in TSB at 1-5 X 107 cfu/ml were treated with 5.25 mM FA or 1.75 mM ET (equimolarconcentrations of available 
FA) for 100 hours. When the populations had regrown and reached a density of 5-7 X 107 cfu/ml (Fig. la), the cultures were collected by 
centrifugation and resuspended in fresh TSB at 1-5 x 107 cfu/ml. These populations were then treated with the same concentrations ofF A or ET to 
determine the degree of resistance induction or treated with the alternate biocide to determine cross-resistance. 

A 21iter culture of Ps. aeruginosa was treated with ETas described above for approximately 100 hours, and the regrown population was harvested 
by centrifugation. The cells were resuspended in 50 mM K phosphate buffer, pH 7.5, lysed by two passages through a French Pressure Cell, and a 
cell-free extract was obtained by centrifugation. Formaldehyde dehydrogenase activity was determined by measuring the FA-dependent reduction 
ofNAD+ (absorbance of NADH, 340 nm). The reaction mixture was prepared according to Ando eta/. (1979) with 0.5 mM glutathione at a pH of 
8.0. 

Results and Discussion 

If the biocidal activity of FA condensate compounds is a result ofF A release, then microorganisms capable of detoxification ofF A 
could develop resistance in industrial syst~ms treated with such biocide. A strain of Ps. aeruginosa isolated from metalworking fluid 
was exposed to sublethal concentrations of FA or ET. q'reatment with ET has been previously shown to result in an initial kill 
followed by regrowth (Sondossi eta/. 1984). The result of treatmenl of cultures with FA or ET is shown in Fig. 1a. The regrown 
populations were then exposed to the same biocide as in the initial treatment (Fig. 1b) or to the opposite biocide (Fig. 1c). Clearly, a 
degree of resistance has developed to the biocide used in the initial treatment as well as cross-resistance to the alternate biocide. One 
intrepretation of these results is that the toxic moiety of the FA condensate biocide is indeed FA. A test of this interpretation was 
done with purified FA dehydrogenase from Ps. pudita (Sigma Chemical Co.). If FA is released by ET, then ETshould serve as a 
substrate for FA dehydrogenase. There was no detectable difference in the rate ofNADH formation, in excess of substrate, by the 
purified enzyme using either FA or ET (unpublished results). 

Some microorganisms have been reported to oxidize FA but not to assimilate it. Kato eta/. (1982, 1983) reported isolation of 
FA-resistant, non-methylothrophic bacteria and yeasts from soil. Resistance was due to detoxification ofF A by enzymatic oxidation 
to formic acid or dismutation to methanol and formic acid. 

1Department of Biological Sciences, Wayne State University, Detroit, Michigan, U.S.A. 
2Biosan Laboratories, Inc., Ferndale, Michigan, U.S.A. 
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Fig 1. (a) Initial treatment of Pseudomonas aeruginosa with formaldehyde (FA), 
5.25 mM, or hexahydro-1,3,5-tris ethyl·s-triazine (ET), 1.75 mM. (b) 
Subsequent treatment with same concentrations ofF A and ET. (c) Treatment 
with alternate biocides. 

• 
0 

c 
8 

7 

~ • ...... , 
~ . 
s>3 • 0 2 

" 

b 

" 

8 

7 

~ . ..,.., 
• u • 
~3 
g 2 

FA~T 

ET____..FA 

TIME .HOURS 

TIME, HO~RS 

Since treatment of Ps. aeruginosa with ET results in development of resistance to FA, the mechanism of resistance may involve 
FA detoxification. An assay for FA-oxidizing activity (FA dehydrogenase) was done on crude extracts of untreated cells and cells 
ireated for 100 hours with ET. The specific activity ofF A dehydrogenase increased from 0.16 to 2.83 (~moles NADH formedlhr/mg 
protein) as a result of treatment with the FA condensate biocide. 

These results are part of a series of experiments to demonstrate the development of resistance of microorganisms to FA and FA 
CIJfi~ensate biocides. In addition, we hope to demonstrate the release of FA from these compounds and thus determine the general 
niode of action as well as development of resistance or cross-resistance. 
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LAJJORATORY AND FIELD EVALUATION OF BRODIFACOUM FOR RODENT CONTROL 

V.R. PARSHAD1
, N. AHMAD and G. CHOPRA 

Abstract: An anticoagulant, brodifacoum was evaluated in laboratory and field trials for its rodenticidal 
activity. The poison bait with 0.005% brodifacoum showed uniformly high toxicity to Rallus ratfus, R. 
me/tada, Bandicota bengalensis, Taler a indica, Mus musculus, and Funambu/us pennanli both in one day 
no choice and two days choice feeding trials. The poison treatment resulted in 100% kill of rodents 
except in one case. The poison bait equivalent to 20% of the daily food intake of the rodent was sufficient 
for 100% kill of B. bengalensis and R. rattus. In wheat crop fields single poison treatment of mixed 
rodent populations of B. bengalensis, T. indica, R. meltada, M. musculus, and M. platythrix resulted in 
about 61.4% reduction in their activity. The second treatment after 15 days resulted in overall93.0% 
reduction of rodent activity. During both the treatments 0.622 kg/hectare of brodifacoum bait was 
consumed. Stage of crop development and timing of baiting have been found to affect the rodent control 
success with brodifacoum. Poison treatment of rodents in the wheat crop fields at tillering stage at 8-12 
weeks after sowing was more effective. Burrow baiting of rodent, B. bengalensis in non cropped field 
areas elicited response in 94% live burrows with 56% reduction in live burrow count. The bandicoots 
showed a poor response to the poison bait placed in polysacs outisde their burrow holes. Treatment of 
zinc phosphide shy population of T. indica with saturation baiting with 0.005% brodifacoum bait 
resulted in successful elimination of the rodent from the experimental fields. 

Introduction 

The rodents are major pests contributing to low agricultural production throughout southern Asia (Sanchez 1975). For their 
control acute toxicants are commonly used which induce bait shyness within a short time making them relatively ineffective (Barnett 
& Brakash 1975). The chronic multiple feed rodenticides like the anticoagulants of the warfarin type could not gain popular 
acceptance for rodent control because of high labour and bait inputs. Recently a single dose anticoagulant brodifacoum (3·(3·( 4'
bromobiphenyl4-yl)·1,2,3,4-tetrahydro-1-naphthyl)-4·hydroxycoumarin) has been shown to be highly effective against many 
rodent species from different ecological regions (Redfern et al. 1976, Dubock & Kaukeinen 1978, Brooks eta/. 1979, Lund 1981, 
Buckle eta/. 1982a,b, Mathur & Prakash 1981). It combines the advantages of the acute and first generation anticoagulants and has 
been considered a highly potent rodenticide for rodent control (Dubock 1980). The present study was designed to evaluate the 
toxicity of brodifacoum against major rodent species of south Asia in laboratory feeding trials and then to use the poison baits for 
rodent control in crop fields as well as in waste lands. The acceptance and efficacy of brodifacoum bait at different stages of crop 
development and the response of a bait shy rodent population towards the brodifacoum baiting have also been investigated. 

Materials and methods 

Rodents: For laboratory studies the specimens of Rattus meltada (Gray), Tatera indica (Hardwicke), Bandicota bengalen.sis (Gray) and Mus 
musculus (Linnaeus) were trapped from the agricultural fields around Ludhiana (30"' 56'N, 75o 52 'E). The specimens of Rattus rattus (Linnaeus) were 
trapped from houses and poultry farms and of Funambulus pennanti (Wroughton) from the outer premises of the houses and the orchards. UnlesS 
otherwise stated all rodents were acclimatized individually for at least 7 days in laboratory cages. During this period cereal food and water were 
supplied ad libitum to the m.dents. . 

Brodifacoum bait: The brodifacoum was supplied as 0.25% liquid concentrate (ICI Ltd, Plant Protection Division, England) through the courtesy of 
Alkali and Chemical Corporatiop. of India, New Delhi. The poison bait with 0.005% brodifacoum was prepared from the commercial concentrate 
using a mixture {WCSG mix) of wheat flour, com flour, sugar and groundnut oil (48:48:2:2). This mixture was preferred because of its high 
acceptance by most of the rodent species. The amount of the liquid concentrate added to obtain OJK>5% brodifacoum in the bait was adjusted with 
equal amounts of wheat and com flour in the mixture. In all trials 0.005% concentration ofbrodifacoum in the bait was maintained as the previous 
studies (Dubock 1980) indicated that this concentration is sutiable to achieve mortality of almost all rodent species. 

No choice feeding test: The rodents of 6 species (Table 1) were used for this test. After acclimatization the singly caged animals were weighed and 
provided with plain WCSG mix for 3 days with constant access to water. Poisoned bait was offered to each animal in no choice for 24 hours period and 
then they were observed till death. During the observation period the rodents were fed cereal food. A record of daily food consumption was 
maintained during the test period. 

Choice feeding tests: The rodents were offered plain and poison food in choice with WCSG mix for 2 days (Table 2). The locations of food cups were 
altered after 1 day of feeding in order to avoid the effects of any site preference on feeding. 

Assuming that during poison baiting in fields and houses the rodents exccrcisc choice between the natural food material and the poison bait, 
feeding choice of B. bengalensis and M. musculus was studied in cages between the fresh wheat panicles of milky and mature stages and poisoned 
WCSGmix. 

To determine the minimum requirements of 0.005% brodifacoum bait of the daily food intake of the rodents for their 100% kill, 10% and 20% 
amounts of poison bait were offered foroneday to rats in choice with the remaining amount of the plain WCSG mix. The daily food requirement of 
an individual animal was calculated on the basis of mean food consumption during 3 days pretreatment period. 
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Efficacy or poison baiting the rodents In fields: Three wheat (Varieties WL-1562 and WG 711) crop fields of 3 hectares each were selected at random. 
In these fields at the start of the trial the crop was at the tillering stage with 6-9" height. The live burrow count per hectare, trapping and releasing of 
rodents for 3 days and census baiting (glbait station/day) for 3 days were used as pretreatment and post treatment census methods. In each 
experimental plot 30 to 40 traps or bait stations were placed in a 15m2 grid. Poison baiting was done for 3 days placing 50 g bait each on 40 baiting 
points per hectare. A post treatment census was done after 15 days of. poison treatment. The lert over population was given another 3 days poison 
treatment after 15 days and post control census was also taken with the above census methods. 

Effects of time and crop stage on the poison bait acceptance and its efficacy: Efficacy of brodifacoum baiting the rodents was studied at 4 different 
stages of the crop (Table 5). Conditi~ns of the fields, baiting schedule and census methods were the same as described above. 

Poison baiting the live burrows of B. bengaleruisin wastelands: The bandicoot rat, B. bengalensis is a predominant rat and its extensive burrows with 
several openings along the irrigation channels and in noncropped waste lands can be easily recognized. To study the response of the rat towards the 
brodifacoum bait inside the burrow, one polysac each containing 50 g bait was inserted 6"-12" deep in 50 live burrow holes. Each polysac was tied 
with a thread to a fixed rod so as to monitor the response of the rat by digging the burrow after 15 days. Brodifacoum bait in polysacs tied with a thread 
to fixed supports were also placed near the outside of 100 live burrow holes. 

Effectiveness ofbrodifacoum bait against rodents showing aversion to zinc phosphide poisoning: A cropped field area of 1 hectare, where 2.5% zinc 
phosphide baiting was repeatedly done for the control of B. bengalensis and T. indica was studied. The rodent population had developed aversion to 
zinc phosphide poisoning at this location as its one day treatment showed no effect on live burrow counts. To study the efficacy of brodifacoum 
treatment in this situation, 50 g bait in boxes was placed twice at 10 days interval near each burrow for 3 days at 23 points. A few animals after first 
poisoning were trapped from the field and were kept in the laboratory to observe the symptoms of poisoning. 

Results 

No choice feeding test: In no choice feeding tests with brodifacoum bait 100% mortality was observed after 1 day feeding in all the 6 
species of rodents (Table 1). No indication of a sex difference in the effect of brodifacoum on mortality was noticed. Mortality of 
rodents started on day 3 and 4 and continued up to 16 days and even extended in one case (M. musculus) up to 23 days. However 
maximum deaths occurred between 5-9 days of poison feeding. From the comparison of food consumption of rodents 1 day before 
poisoning with subsequent poisoned food uptake it appears that except in T. indica brodifacoum had no significant effect on the 
acceptance of the poison bait. 

Table 1. Results of no-choice feeding tests with brodifacoum against six species. 

Species 

Rattus meltada 

R. rattus 

Tatera indica 

Bandicota bengalensis 

Mus musculus 

Funambulus pennanti 

Number of 
animals 

(M,F) 

10 (6,4) 

19 (8,11) 

10 (5,5) 

13 (8,5) 

11 (6,5) 

8 (3,5) 

Body weight 
mean±S.E. 

76.7±6.1 

93.7±6.7 

129.5±12.3 

163.5±19.1 

13.8±0.7 

101.9±5.5 

Mean bait consumption Mean intake 
per 100 g body weight of active 
'-'----':..:..:~_:_'-"--'---- ingredient 
One day pre- Poison (mgfkg) 
treatment bait 
consumption (g) 
of plain 
food (g) 

16.3±2.3 15.7±1.9 8.1±1.0 

13.9±1.0 12.5±0.8 6.3±0.4 

10.0±1.5 7.7±0.9• 3.8±0.4 

10.8±0.9 14.2±2.0 7.1±1.0 

29.5±1.4 31.5±4.1 15.7±2.0 

not recorded 11.7±0.8 5.9±0.4 

Percent 
mortality 

100 

100 

100 

100 

100 

100 

Days to death 
mean (range) 

6.3 (4-10) 

9.2 (4-16) 

8.4 (5-12) 

7.5 (4-16) 

9.6 (3-23) 

4.6 (3-5) 

*InT. indica the poison bait was consumed significantly less (P <0.05) than the one day pretreatment consumption of the plain food. 
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Table 2. Results of choice feeding tests with brodifacoum. 

Species 

Rattus mellada 

Rattus rattus 

Tatera indica 

Number of 
animals 

(M,F) 

9 (5,4) 

10 (5,5) 

10 (5,5) 

Bandicota bengalensis 10 (5,5) 

R. rattus 10% • 11 (6,5) 

20% 9 (4,5) 

B. bengalensis 10% 10 (5,5) 

20% 9 (5,4) 

Body weight 
mean±S.E. 

85.7±5.6 

93.4±3.1 

108.3±14.0 

213.2±15.6 

60.3±4.0 

106.2±6.4 

173.0±27.4 

218.0±3.9 

Mean daily food intake Mean intake 
per 100 g body weight of active 
'-----"---'---"------ ingredient 
Plain (g) Poison (g) (mglkg) 

6.2±0.9 3.3±0.8 1.7±0.4 

5.5±0.3 5.2±0.4 5.2±0.4 

7.6±1.8 5.4±1.8 3.8±0.9 

4.9±0.4 3.2±0.5 1.6±0.2 

'a' 'b' 
6.9±0.5 0.7±0.1 0.31±0.07 

9.4±0.8 1.8±0.2 0.9±0.08 

14.2±0.8 1.4±0.1 0.7±0.05 

10.57±1.6 2.1±0.3 1.06±0.16 

Percent 
mortality 

88.9 

100 

100 

100 

63.6 

100 

80.0 

100 
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Days to death 
mean (range) 

5.9 (3-10) 

7.7 (4-11) 

7.2 (5-10) 

10 (6-19) 

6.6 (4-9) 

8.9 (5-20) 

8.1 (5-11) 

5.7 (4-8) 

*Represent the amount of poison food as percent of the total daily food requirements of the rodents (calculated on the basis 4-6 day 
pretreatment consumption). 

Figures iri column marked as 'b' represent required percent 10% or20% poison food of the total daily food intake given in column 
marked 'a'). 

Choice feeding tests: Except in R. rattus the poisoned food was eaten significantly less than the plain alternative in 3 other species of 
rodents (Table 2). Two days choice feeding of poisoned food resulted in a complete kill in the test species, but in case of R. meltada 1 
rat out of the total 9 experimental rats survived the poison treatment. The period of maximum deaths also fell almost in the sarne 
range as in the no choice test. 

The preference test between the grains of milky and mature stages of wheat panicles and brodifacoum bait indicate that in both B. 
bengalensis and M. musculus the poison bait was eaten in significantly greater quantity than the grains from the panicles irrespective 
ofthe stage of seed maturity (Table 3). 

The daily food requirements of rodents feeding on 20% of poison bait for 1 day in choice with the plain alternative was sufficient 
for 100% kill of B. benga/ensis and R. rattus (Table 2). In these experiments, based on the mean of3 days pretreatment consumption 
of plain food, 10% and 20% poison bait in choice with 90% and 80% plain food respectively was offered to the rodents for 1 day. In 
most cases both poison and plain foods were completely consumed, but in a few cases small amounts not exceeding more than 15% 
of the total food supplied was left in food cups. This indicates that for the complete kill of rodents with brodifacoum bait the 
percentage of bait in the daily food requirement would even be slightly less than 20% 

Table 3. Results of preferences tests between brodifacoum bait and wheat grains from panicles 

Daily consumption g/100 g body weight Stage of 
Wheat panicles Bandicota bengalensi.s Mus musculus 

Grains Bait Grains 

With milky grains 4.5 
(grain residue 
ratio approx.l:l) 

With mature 6.6 
grains (grain 
residue ratio 
approx. 3:1) 

8.8 5.4 

8.6 3.3 

Bait 

23.0 

21.7 
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Efficacy of brodifacoum baiting of rodents in wheat crop fields: The summarized results of two treatments of 3 days each of rodents 
with 0.005% brodifacoum bait in wheat crop fields are given in Table 4. Five rodents species namely B. bengalensis, T. indica, R. 
meltada, M. musculus and M. platythrix were observed during a trap census in the experimental fields. Pre-treatment and 
post~treatment trappings showed no specific response of any rodent species towards brodifacoum baiting and hence the data have 
been pooled. 

The first treatment of rodents with brodifacoum bait in wheat crop fields resulted in 61.4% reduction of rodent activity as 
determined by the mean change in pre- and post control census with 3 different methods (Table 4). The second treatment of rodents 
after 15 days of the first resulted in overall93.4% reduction in rodent population in the experimental fields. The consumption of the 
bait during the first treatment was 442 gfhectare which decreased to 180 glhectare during the second treatment, apparently due to 
decreased rodent population after the first treatment. The mean poison bait oonsumption of the first treatment (3.68±0.29g!bait 
station/day) correspond to the plain bait consumption (3.39 g!bait station/day) of the 3 day pretreatment period and similarly ofthe 
second treatment (1.55±0.33 g!bait station/day) to the plain bait (1.42 glbait station/day) of the 3 days consumption of the 
pretreatment period. These correlations reveal that addition of brodifacoum in the bait had no marked effect on poison bait 
acceptance of the rodents in the crop fields. 

The timing and stage of crop at which natural food became available in abundance to the rodents had a marked effect on the 
rodent control success with brodifaooum (Table 5). Poison baiting of rodents in two different wheat crop fields during the first week 
of January and February, when the crop was at its tillering stages, resulted in 88% and 73% reduction in rodent population 
respectively. At the milky stage of the crop in late February, the oontrol success was much lower (46%) and the 3 census methods 
showed very varied results. However, the amount of poison bait consumption during this treatment was comparable with that of 3 
other treatments (Table 5). At the maturing stage of the crop in March the brodifaooum treatment resulted in 78.5% decrease of 
rodent population but the results with different census methods were variable. 

Efficacy of poison baiting the borrows in waste land: Placement of brodifacoum bait inside the burrows of B. bengalensis in waste 
lands elicited the rodent response in 47 out of 50 burrows resulting in 56% reduction in live burrow count (Table 6). The rodents 
showed a poor response when the polysacs containing the poison bait were placed near the live burrows, 27 out of lOOsacs were seen 
either dragged inside the burrow or torn by the rodent outside and only 20 burrows became dead. Digging of burrows in both cases 
showed that sacs were dragged to variable depths inside the burrows. 

Effectiveness ofbrodifacoum bait against rodents showing aversion to zinc phosphide poisOning: The results of this trial indicated that 
brodifacoum baiting of rodents showing aversion to zinc phosphide resulted in their complete control as all the burrows after 2 
treatments showed no rodent activity and there was complete reduction in rodent damage to lentil and wheat crops sown in this area. 
Four specimens ofT. indica captured from the treated area died within 7 days showing symptoms of antiooagulant poisoning. This 
small area had a high rodent infestation and bait consumption during both treatments which indicated the acceptance o( 
brodifacoum bait by rodents which had earlier shown nonsignificant response to zinc phosphide bait. 

Table4. Results of poison baiting with brodifacoum against rodents in wheat crop fields 

Treatment Census method Number of traps Pre-control Post-control Reduction of Meanof3 
on bait stations census census rodent activity census methods 
per hectare (%) 

First Live burrow 26.0 10.3±1.5 60.4 
(3.68±0.29 glbait counts 
station/day)• (number/hectare) 

Trapping 30 42.2±11.6 14.45±7.80 65.8 61.4 
(rodents/100 traps/ 
24hours) 

Bait census 33 3.39±0.3 1.42±0.3 58.1 
(glbait 
station/day) 

Second Live burrow .. 4.3±2.3 83.5 
(1.5±0.33 glbait counts 
station/day)• (number/hectare) 

Trapping 30 0±0 100.0 93.0 
(rodents/100 traps/ 
24 hours) 

Bait census 33 0.15±0.06 95.6 
(glbait 
station/day) 

* Number of baiting points per hectare were 40 during both the treatments. 

**Values for the pre-control census of the first treatment were used for computing the percent reduction after the second treatment. 
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Table5. Effect of time of baiting and growth stage of crop on the rodent control success with brodifacoum in wheat crop fields 

Date of Growih stage Census method Pre-control Post-control Percent Meanof3 
poison baiting of crop- census census reduction census methods 

height of crop 

3-5January 6-9" tillering BC 30 8 73.3 
(4.93±0.45g)' TC 23.3 0 100 

BT 4.5 0.4 90.6 88 

5-7 February 18-24" tillcring BC 10 5 50 
(3.55±0.25g) TC 26:7 0 100 

BT 2.3 0.7 69.2 73 

21-23 February 24-27" milky grains BC 12 13 +8.3 
(3.95±0.73g) TC 40.0 16.7 58.3 

BT 3.8 3.9 +4.0 46 

21-23March 27-30'' mature BC 13 8.0 38.5 
grains TC 16.7 0 100 

(4.22±0.97g) BT 3.9 0.2 96.6 18.5 

• Figures in parentheses are amount of poison bait (g/bait station/day) eaten by the rodents. 

''BC represents live burrow count per hectare, TC, trap census number of rodents/100 traps/24 hours/hectare and BT, plain bait 
consumption glbait station/day. . 

Table 6. Results of baiting of burrows of B. benga/ensis with brodifacoum in waste field land. 

Placement of Number of Number of Distance the bag Percent of dead 
the bait burrows baited bags dragged or dragged inside burrows 

cut by the rat the burrow 
Mean±S.E. 

Inside the 50 47 58.5±2.1 56 
burrow 

Outside the 100 27' 58.8±8.8 20 
burrow 

'Out of 27, 10 were dragged inside the burrows while 17 were cut and torn outside the 
burrows. 

Discussion 

In the present study brodifacoum at its 0.005% concentration in the bait showed a uniform high toxicity to all the rodent species 
tested in 24 hours no choice and 48 hours choice feeding trials. These results and those of several other studies involving many 
species of rodents (Dubock 1980, Lund 1981, Mathur Prakash 1981; Buckle eta/. 1982a, Jain eta/, 1982) confirm that brodifacoum 
has a braod spectrum of activity and can be used successfully for the field control of mixed rodent populations. The susceptibility of 
R. meltada, R. rattus, B. bengalensis and M. musculus is similar to other species (Dubock 1980) as these show 100% mortality after 
24 hours feeding on 0.005% brodifacoum bait. The gerbil T. Indica and the squirrel F. pennanti also showed similar results with 
brodifacoum poisoning during the present study but in some other studies their 100% mortality occurred after feeding of 0.005% 
bait for 3 days in case ofT. indica (Mathur & Prakash 1981) and 6 days in case of F. pennanti (Mathur & Prakash 1980). Assessment 
of poison bait palatability in choice feeding tests showed that except in R. rattus, 3 other rodent species namely R. meltada, T. indica 
and B. bengalensis consumed significantly less poison bait than the plain alternative. Similar results have been reported for M. 
musculus (Redfern eta/. 1976), R. argentiventer (Buckle eta/. 1982a) T. indica and Meriones hurrianae (Mathur & Prakash 1981). 
However, observations on R. rattusdifferfrom those of Redfern eta/. (1976) who reported a significant effectofbrodifacoum on bait 
palatability. Comparing the consumption of poison bait with that of the plain food of a 1 day pretreatment period revealed that 
addition ofbrodifacoum does not significantly alter the bait consumption on the first day of poisoning. 

Mortality data of different rodents presented here and elsewhere (see Dubock 1980, Lund 1981) show that a lethal dose of 
brodifacoum is ingested by the rodents in short feeding periods even within 6 hours as reported in R. norvegicus (Dubock & 
Kaukeinen, 1978). Feeding a small proportion ofbrodifacoum in 20% of the daily food requirements of B. benga/ensis andR. rattus 
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has been found sufficient for thier complete kill. These findings gain support from the observations of Lund (1981) who achieved 
100% mortality with one day feeding of 0.0005% brodifacoum bait to Clethrionomys g/areolus, Microtus agrestis, M. arvalis and 
Apodemus sylvaticus. Similar results with 0.0005% concentration of the poison were obtained with B. bengalensis (Brooks eta/. 
1979). According to Dubock (1980) brodifacoum has the potency to kill individual rodents following a single ingestion of a small 
amount of the poison bait. 

The high toxicity, broad spectrum of activity and the acceptance of poison bait suggest the usefulness of brodifacoum for rodent 
control in crop fields in South Asia where mixed populations of different species occur in the fields (Sanchez 1975, Parshad 1984). 
The results of field trials are of the expected manner as with 2 rounds of poison treatment of rodents in the fields about 93% control 
success was obtained. Similar levels of.rodent control in field trials with brodifacoum have been achieved in rice, wheat and 
sugarcane crops in Thailand, Malaysia, Pakistan and Taiwan (Dubock 1980). During the present study with first treatment only 61% 
reduction in rodent population could be achieved and increased to 93% with the second treatment. The time of baiting and stage of 
crop growth have been found to affect the control success with brodifacoum. Tillering stages of the crop in January and'early 
February appear to be suitable for rodent control in wheat crop fields. The brodifacoum bait was found to be preferred to the wheat 
grains from panicles in laboratory trials and comparable amounts of poison bait to precontrol census bait were eaten at the milky 
stage of the crop. Even so the rodent control success at the milky stage of the crop was low, presumably because of reinfestation or 
some behavioral changes in the peripheral rodent population. The availability of abundant food material at the milky and maturing 
stages of the crop appear to attract the peripheral population of rodents which resulted in comparable figures of poison bait 
consumption with those of the previous treatments. Low trappability of rodents and variable responses towards plain bait at these 
stages of the crop may be due to abundant availability of food in the crop fields. Moreover, the results of 3 census methods differed 
markedly. Hence the bias in the data due to these factors in late February and in March can not be ruled out but the acceptance of the 
brodifacoum bait by rodents through the crop season and the figures of control success with it are much encouraging. The results of 
present laboratory and field trials suggest that brodifacoum treated baits can be used for the control of a mixed population of 
different species of rodents in crop fields but the extent of control success would depend upon the timing and stage of crop 
development and also other ecological factors. 
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BIOLOGICAL AND CHEMICAL OBSERVATIONS ON THE EARLY FUNGAL COLONIZATION OF T.B.T.O. 
TREATED SWEDISH REDWOOD STAKES 

ROBIN IDLL 1, ANNE H. CHAPMAN, 1 AREILA SAMUEL 1 

KEITH MANNERS2 and GL YN MORTON2 

Abstract: Data on the early fungal colonization of Swedish redwood stakes, impregnated with 1% 
T.B.T.0./0.5% dieldrin solution, both by double vacuum impregnation and immersion processes are 
presented. Results of chemical analyses of wood samples from the outer 1 mm of separate painted and 
unpainted stakes, exposed over the same twelve month period, are also discussed. 

Introduction 

In recent years attempts have been made to understand the types of micro-organism that can colonize timber, their modes of 
colonization and subsequent effect on the substrate. In addition, the interactions between such organisms and wood preservatives 
are of great interest in assessing the commercial performance of preservative treated timber (Dickinson & Levy 1979). 

Tributyltin compounds [chiefly bis(tributyltin) oxide, T.B.T.O.] have found wide and satisfactory use as fungicides in wood 
preservative formulations (Evans & Hi111981) and it is only comparatively recently that studies on the biological and chemical 
aspects of their performance in timber have begun to be carried out. 
Although numerous studies have been carried out on the colonization of untreated timber in ground contact and a sequence of 

succession of organisms colonizing zones of timber in soil contact has been reported (Banerjee & Levy 1971), this succession has 
been found to be incomplete for those zones above ground (Shigo 1962, Corbett & Levy 1963, Merrill & French 1966, Kiiiirick 1967, 
Butcher 1968, Banerjee & Levy 1971, Toole 1971). The colonization of timber containing an organotin fungicide has received less 
attention. 

After a preliminary investigation demonstrated that a preservative's performance could be evaluated within a relatively short 
period of exposure (Savoy eta/. 1977), a more comprehensive study was initiated at the Princes Risborough Laboratory. The results 
of L-joint trials on treated Scots pine sapwood demonstrated a pattern of colonization similar to that of the ground contact situation 
(Carey 1982, 1983). The effect ofthe organotin preservative (T.B.T.O.) was to delay progress of the colonization sequence and to 
eliminate brown and white rot fungi as the dominant flora. In a more recent report a wide range of micro-organisms was isolated 
from samples taken from window frames treated with T.B.T.O. after 5 years in service (Jermer eta/. 1983). 

However, of possible greater significance to the performance of organotin fungicides in practice is the observation of the 
breakdown of tributyltin compounds in wood (Williams 1973, Henshaw eta/. 1978, Beiter & Arsenault 1981, Edlund eta/. 1982, 
Jenner eta/. 1983). 

The present investigation was undertaken to collect data on the early fungal colonization of pine stakes impregnated with a 1% 
T.B.T.O. solution, both by double vacuum impregnation and immersion processes. Surface colonization of the outer 1 mm of the 
stake only was considered and the sampling techniques were aimed at assessing the range of species colonizing the wood in a 12 
month exposure period. 

Separate but otherwise identical impregnated stakes, some of which were painted, were progressively sampled over the same 12 
month period and resultant sawdust samples analysed in order to assess any changes in the amounts or chemical nature of the 
preservative. In addition, a comparison was made between painted and non-painted wood. 

Materials and methods 

Preparation of pine stakes 
Nine sapwood stakes (Swedish redwood- Pinus sylvestris), relatively knot free, were planed to the dimensions of 1280 x 55 x 55 nun and 

conditioned to 11.5-13.0% moisture content. Eight of these were treated with 1% T.B.T.0./0.5% dieldrin solutions in light petroleum; 5 by double 
vacuum impregnation and 3 by immersion for 1 hour (Hulmes Ltd., Brinscall, Lancashire). After drying, 1 stake fonn each treatment was 
hand-painted with 1 coat of lead-free wood primer, 1 undercoat and 2 topcoats of white non·drip gloss (Crown Paints Ltd.). 

Prior to exposure in the field, the stakes were end·sealed with a thick layer of rubberised adhesive (Dunlop Ltd.) to prevent water logging. They 
were then placed 500 mm apart, with the sampling surface facing South, on a flat grassy site, in Ramsbottom, Greater Manchester, in April1980. An 
untreated stake was included as a control. In order to prevent possible splashing of soil and other debris on to the bottom ends of the stakes, each was 
fitted with a flexible plastic collar 200 X 200 mm, just above ground level (Fig. 1). The collars were tight-fitting but a gap was left to allow for the 
passage of rainwater. 

1Intemational Tin Research Institute, Greenford, U.K. 
2Schoolof Applied Biology, Lancashire Polytechnic, Preston, U.K. 
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Isolation offungl 
Four unpainted stakes- 2 vacuum impregnated, 1 treated by immersion and 1 untreated- were sampled, on a monthly bas~s. for 12 months. On 

each occasion, the moisture content of the appropriate sampling area was determined using a 'Protimeter' moisture meter. Sampling was carried out, 
indoors, in a random man~er, from each of3 zones, A, Band C, in the appropriate areas,l-12 (Fig. 1), to a depth of 1 mm, using an alcohol flamed 
fine-toothed triangular file. Surface dust from each of the zones was allowed to fall on to malt agar, malt agarlbeqomyl (4 p.p.m.) and Eggiqs and 
P~gh (1962) modified agar plates, respectively. After sampling the stakes were carefully replaced in ~fie field. 

All plates were subsequently incubated for 14 days at 2S'C and fungal isolates were brought into pure culture on mall extract agar. 

Chemical analysis 
Wood dust and shavings were removed from sampling sites, 1-12, by means of a small rasping plane (Surfonn Ltd.) using a metal jig fitted over the 

stake as a guide (Fig. 2). 
Four stakes were used for chemical analyses, 2 of which had been immersed in the preservative solution and 2 vacuum impregnated. One stake 

from each of these pairs was painted as indicated earlier. Paint was removed, when necessary, using a proprietary paint remover, which preliminary 
experiments had shown to have no effect on the subsequent analysis. Samples were taken at random from pairs ofthe sampling sites, 1-12, (Fig. 1 ), 
to a depth of 1 mm, on a bimonthly basis for 12 months. These were then immediately refrigerated to avoi~ possible loss of T.B.T.O. by 
volatilization. 
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Fig. 1. Arr!IDgement of sampling areas on pine stakes used for fungal sampling and tin analyses. Measurements in millimetres. 
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Sheet steel 
jig 

Fig. 2. :np constructed for sampling wooden stakes for tin analyses. Measurements in millimetres. 
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Timber 55 X 55 

The method used for the quantitative determination of tin compound(s) present in sawdust is shown schematically in Fig. 3. After soxhlet 
_extraction with dichloromethane and concentration to a known volume, an aliquot is evaporated to -0.5 ml and quantitatively transferred to a 
pretre~ted chromatography paper. Separation of the tin species is achieved by developing in trimethylpentane/acetic acid. The paper is then sprayed 
With catechol violet solution and exposed to UV light to reveal the individual species (Williams & Price 1964). The spots are cut out, wet ashed (W/A) 
in H2SOJHN03 and the resulting inorganic tin determined using electrothermal atomization/atomic absorption spectroscopy, (ET AI AAS) 
(Chapman & Cowin 1981). 

Tin remaining in the sawdust after extraction is also determined, as well as that of another aliquot of the dichloromethane extract. The latter figure 
should equal that obtained by summation of the individual species. Further, the total tin obtained by addition of the individual species plus 
unextractable is compared to that obtained by direct wet-ashing of another portion of the same sawdust sample. 
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Fig. 3. Outline of analytical procedure. 

ResuJts and Discussion 

Table 1 shows the overall distribution of fungi isolated from 3 stakes treated with 1% T.B.T.0./0.5% dieldrin solutions either by 
vacuum impregnation (2 stakes) or immersion (1 stake) together with those isolated from the stake which was left untreated. For the 
purpose of this discussion, the fungi have been grouped into the following categories. 

Primary colonizers : those fungi isolated during the first 2 months of the sampling period. 

Dominant species : those fungi which were isolated regularly, throughout the sampling period. 

Sub dominant species : those fungi which were isolated less frequently than the dominant species including those which were 
primary colonizers but persisted beyond the second sampling month. 
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Tablet. Distribution of isolates 

Vacuum Impregnated Immersed Untreated 
1 Stakes 2 Stake Stake 

Primary Colonizers 
Phycomyces sp. + 
Pyrenochaeta sp. + + 
Aureobasidium pullulans + + + + 
Penicillium sp. + + + + 
Trichoderma sp. A. + 
Venicillium effusum + 
Ulocladium atrum• + 
Chaetomium globosum• + 
Phoma glomerata• + + 
Aspergillus fumigatus• + 

Dominant Species 
Aureobasidium pullulans + + + + 
Penicillium sp. + + 
Trichoderma viride• + + 
Venicillium effusum + 
Stemphyllium piriforme + 
Alternaria altemata + 
Phomasp. + + 
Aspergillus fumigatus • + 
Cephalosporium sp. + 

Sub Dominants 
Aspergillus fumigatus• + + + 
Stemphyllium sp. + + 
Cephalosporium sp. + + 
Phornasp. + 
Gliocladium roseum + 
Mucorsp. + + 
Verticillium sp. + 

Further Species 
Eliminated colonize['S 
Trichoderma sp. B. + 
Trichoderma lignorum• + + 
Chaetomium sp. + + + 
Botrytis sp. + + 
Acremonium sp. + + + 
Absidia corymbifera + + 
Mycelia sterilia + 
Trichoderma sp. + + 
Penicillium sp. + 
Cladosporium herbarum• + 
Phomasp. + 
Verticillium sp. + + 
••coprinus macrocephalus + + + 
••Coniophora puteana + + 
~ •Basidiomycete sp. B. + 
Aspergillus funiculosis + 
Fusarium sp. + + 
Rhizopus sp. + + 
Chaetomium globosum~ + 
Humicola sp. + + 
Pyrenochaeta sp. + 

•soft rot organism (Nilsson 1973, Morton & Eggins 1979). 
~·Basidiomycetes 

Table 1 reveals a wide range of fungi present in both the treated and untreated stakes during the 12 month exposure period. 
Basidiomycetes Coprinus macrocephalus and Coniophora puteana were isolated from vacuum impregnated and immersed stakes. 
These species were not isolated from the untreated stake. 

Among the primary colonizers, Aureobasidium pullulans and a species of Penicillium were found in all 4, i.e. treated and 
untreated, stakes. Aureobasidium pullulans was the only dominant species to be found in all the exposed stakes. The remaining 
dominant species isolated from each of the stakes were rather variable in occurrence and no particular pattern emerged (Table 1). 
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Soft rot fungi were to be found throughout the exposure period, for all stakes. However, only 2 were considered to be dominant: 
Trichoderma viride in untreated and immersed stakes and Aspergillus fumigal!iS in vacuum impregnated stake 1. Information on the 
occurrence of microfungi at depths up to 2.0 ems in stakes is available in Morton and Eggins {1979). The complex fungal colonization 
shown in this study resembles that observed by Carey (1982, 1983), except that there appears to be a minimal delay caused by 
T.B.T.O. in the progress of ecological succession. 

The presence of mould, staining and soft rot fungi can also have important consequences on the e_ffectiveiieSs of the preservative 
since !he permeability of the timber can be increased {Carey 1982). In addition, T .B. T. 0. has been shown to be degraded lly vililous 
individual fungi such as Coniophora puteana (Henshaw eta/. 1978, Barug 1981), Coriolus versicolor (Henshaw eta/. 1978), Cdriolus 
versicolor and Chaetomium globosum (Barug 1981), Aureobasidium pullu/nas (Carey 1900, Dudley-Brendell & Dickinson 1982) 
arid various Phialophora species (Sutter 1980) as well as fungal culture filtrates of Coniophora puteana, Coria/us versicolor and 
Sistotrema brinkmannii (Orsler & Holland 1982). 

Chemical analyses 
The results of chemical analyses carried out on samples taken to a depth of 1 mm from vacuum and immersion treated stakes ate 

illustrated in Fig. 4, 5, 6 respectively. Table 2 show$ total tin determinationsat the beginning and end of the exposure period of both 
the unpainted and painted treated stakes. The tabulated figures and trends in total tin are based on an average value obtained from 
the sum of tri-, di-, mono-butyUinorganic tin plus residual unextracted tin and that via direct analysis of another part of the same 
sample (i.e. without speciatiOn). In general, good agreement was ot)tained between these values. 

Analysis of one vacuum impn;gnated stake 10 days after treatment {Fig. 4 and Table 2) showed a total tin content (3 replicates) of 
0.15% mass/mass in the first miilimetre and 0.03% mass/mass in the second. The tributyltin content (in the range 75-90%) was 
found to be consistent in each mm depth within the 3 areas sampled. 

The immersed stakes were not sampled iminediately aftet treatine:ht and so a comparison could oniy be made With those tin 
determinations after 1 months exposure. These are given in Table 2 3Dd Fig. 6. 

This study demonstrates that T.B.T.b. is degraded in the outer 1 mm of eilhet painted or unpainted wood, on exposure to the 
weather, to form dibutyl- and mono butyl-/inorganic tin derivatives. The arlalytical procedure does not distinguiSh between 
monobutyltin or inorganic tin species. The irreproducibility of the analytical results obtained for different areas of the same stake 
may be due to the limited number of samples available and the inhomogeneous nature of the wood. However, the following 
observations may be made: 

{a) In the case of the vacuum treated, non-painted, stake, the total tin content (Fig. 5) drops to ca. 50% ofthe initial (April) figure 
after one morith's exposure. Thereafter, this level remains essentially unchanged, apart from that in December 1980. It is possible 
that the initial loS. ofT.B.T.O. is influenced by the solvent. 

(b) In ihe same stake, the variations iii dibutyl- a:nd monobutyl-/iilorganic tin are more ptonouilced and are not indicatiVe of any 
particular trend. 

(c) The painted, vacuum treated, stake was found to Contain significantly lower ainounts oftin than the odD-painted. The relative 
proportions of tributyltin species were found to be similar. 

(d) The observations (a)-(c) apply equally to iilose stakes treated by an immersion process, except that the toialtin levels were 
generally lower. These stakes also afforded higher residuai tin. 

Table 2. Total tin content of pine stakes (painted and unpainted), bdth double vacuum impregnated and lrhmersed in 1% 
T. B. T. 0.10.5% dieldrin. 

Date of Sampling" Exposure Period Treatmerit %Tin 
(Months) (mim)' 

April 1980 0 Vacuum 0.15c 

May !980 I Vacuum 0.06 

April 1981 12 Vacuum 0.04 

June 1980 2 Vacuum-painted 0.02 

April 1981 12 Vacuum-painted 0.01 

May 1980 1 Immersed O.Q3 

April 1981 12 Immersed 0.02 

May 1980 Immersed-painted 0.01 

April 1981 12 Immersed-painted 0.01 

a lmmdepth. 

b Average of two determinations .. 

c Average of three determinatio"ns. 
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Fig. 4. Analysis of tin species in one stake 10 days after double vacuum impregnation with 1% T.B.T.0./0.5% dieldrin to a depth of 1 mm and 2 
mm. 
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Fig. 5. Analysis of tin species in painted and non·painted pine stakes, double vacuum impregnated with 1% T.B.T.0./0.5% dieldrin, over a 12 
month exposure period. 



120 

Total tin 
%rnlm 

Total tin 
%m/m 

Non-painted stakes (1 mm sampling depth) 

May1980 Aug. 1980 Dec. 1980 Feb. 1981 Apr. 1981 

ETlrnDrnm 
Painted stakes (1 mm sampling depth) 

May 1980 

1 0.011 

fZI 
Tributyl

tin 

I 

Aug.1980 

1 I I 

r:-:1 
t..:.J 

Dibutyl· 
tin 

Dec. 1980 Feb. 1981 

n I I I 

• Monobutyl/ 
inorganic tin 

Apr.1981 

I I I 

0 
Residual 

tin 

Fig. 6. Analysis of tin species in painted and non-painted pine stakes, immersed in 1% T.B.T.0./0.5% dieldrin, over a 12 month exposure period. 

Little information can be gained from the results on either the relative rates of breakdown of individual butyltin compounds in timber or the 
degradation pathway. It would appear that within 2 months of exposure the majority of tin is to be found as a dibutyltin species in the immersed 
stakes, whereas, 'in the vacuum impregnated stakes it lies in the residual fraction, the composition of which is unknown. 

The tin-carbon bond in organotin compounds is known to be susceptible to cleavage by UV irradiation, or by biological, chemical and thermal 
processes (Blunden & Chapman 1983). It is difficult to assess which pathway is predominant in this study, although natural weathering processes 
(e.g. rainwater and sunlight) are likely to cause a reduction in the surface integrity of the stakes (Banks & Voulgaridis 1980, Miller 1983). Hence, in 
the outer 1 mm of wood the effects of oxygen or solar radiation on the organotin preservative are likely to be more pronounced. 

The effect of the paint film on the rate of degradation ofT.B.T.O. is difficult to assess. It would be expected to act as an oxygen-barrier and thus 
suppress one of the possible degradation mechanisms. Analysis of paint samples (Table 3) taken from the stakes did show the presence of tin and the 
paint film would appear to be responsible, in part, for the lower amounts of tin found in painted timber. 

Table 3. Estimates of total tin content of paint film removed from pine stakes, both double vacuum impregnated and immersed in 1% T. B. T. 0.10.5% 
dieldrin. 

Date of Sampling Exposure Period Treatment %Tin 
(Months) (m/m) 

October 1980 6 Immersed 0.06 

December 1980 8 Immersed 0.06 

December 1980 8 Vacuum 0.04 

April 1981 12 Vacuum 0.04 
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Conclusions and Comments 

A variety of fungi were isolated from the surface of Swedish redwood stakes treated with 1% T.B.T.0./0.5% dieldrin solution, 
either by vacuum impregnation or immersion, on exposure for a 12 month period. Several species isolated are known from other 
work to be capable of degradation of T.B.T.O., including Coniophora puteana, Chaetomium globosum and Aureobasidium 
pullulans. 

Loss ofT.B.T.O. from the outer 1 mm of either painted or unpainted stakes occurs within 2months of exposure accompanied by 
degradation of the remaining preservative. Thereafter, both these processes are very much reduced. The initial loss of preservative 
may be influenced by the solvent. 

The expected beneficial effect of the paint film on the loss and breakdown of the organotin preservative was not observed. Tin was 
found in paint samples which could account, in part, for the lower levels found in painted stakes. 

The observed loss and degradation ofT.B.T.O. is probably due to a combination of biological, chemical and physical factors. In 
addition, the effects of atmospheric oxygen and temperature are likely to be more pronounced at the surface layers. 

Nevertheless, despite the criticisms of the performance of organotin wood preservatives, they have had over 20 years of 
satisfactory commercial use (Richardson & Lindner 1979). This study has concentrated on the surface zones of wood only. Much 
more research is required on the interactions between organotin preservatives and timber or microorganisms that can colonize wood 
so that a clearer laboratory assessment of performance may be made. 

The authors are grateful to the International Tin Research Council, London, for permission to present this paper and to Dr. P. J. Smith of the 
International Tin Research Institute for helpful comments on the manuscript. We also tha~k Preston Polytechnic for provision of research facilities 
(toK.M.) 
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STUDIES ON POLYURETHANE DETERIORATING FUNGI 

4. A NOTE ON THE SPECTRO-CHEMICA~ CHANGES DURING FUNGAL DETERIORATION 

R.A. PATHIRANA1 and K.J. SEAL2 

Abstract: Infra-red spectroscopy and thin-layer chromatography were used to examine cherllical · 
changes during the growth of Penicillium cilrinum on a polyester polyurethane. A strong carbonyl 
adsorption at 1735cm-1 in the undegraded polymer was augmented by an additional peak observed at 
1685cm- 1 after growth for six weeks. The peaks corresponded to the ester and free acid respectively, 
produced as a result of hydrolysis. Thin layer chromatography of the free acid produced by chemical 
hydrolysis and by extraction from the growth medium confirmed this observation. It is suggested that P. 
citrinum was responsible for hydrolysis of the polyester segment of the polyurethane. Previous studies 
have shown that this fungus produces esterases capable of degrading a polyester substrate. 

Introduction 

The results of the changes in physical and mechanical properties of polyurethane elastomers, especially the polyester type, during 
the fungal breakdown process, and the observations made with exoenzyme activities of test fungi, have indirectly 'indicated that 
biodeterioration of polyurethanes is caused mainly by chemical changes in the polymer structure (Pathirana and Seal 1985). 
Therefore it was decided to investigate the possible chemical changes that occurred during the process of biodeterioration. 

Filip (1978) studied the decomposition of polyurethane resilient foams by soil microorganisms using infra-red spectroscopy. He 
showed that the two isocyanate shoulders at 2315 and 2120 em-• almost completely disappeared and only a weak shoulder was left 
from the strong absorption band of the carbonyl frequency of ester and urethane groups at 1715 em-• after 30 days incubation of 
polyester polyurethane foam with a mixed population of soil microorganisms. 

Martens and Domsch (1981) studied the liberation of toxic aromatic amines in garbage landfill disposal conditions using 
14C-labelled polyurethane foams. They used radio-thin-layer chromatography to detect the aromatic amines liberated by hydrolysis 
of polyurethanes. Negligible amounts of amines were detected at ambient temperatures but at higher temperatures (50'C) aromatic 
amines were detected in low concentration~. They suggested that at ambient temperatures, the amines produced were utilized by 
microorganisms but at higher temperatures the conditions were not suitable for growth of microorganisms and therefore 
accumulation of amines was possible. 

In this study, both infrared spectroscopy and thin-layer chromatography were used to determine chemical changes that occurred 
during microbial degradation of a polyester polyurethane. 

As the chemical structures of the polyurethane elastomers used in the present study were not disclosed by the manufacturer, a 
major problem was encountered when relating the products ofbiodeterioration to the original material. One test material, the whlte 
hard polyester polyurethane, described in previous papers in this series, was chosen for the study because it did not contain any 
additives. A complete chemical hydrolysis of the test polymer was performed to use hydrolysis products as reference materials for 
comparison with the products of microbial degradation. · 

Materials and methods 

Chemical hydrolysis of the white hard polyester polyurethane was initially carried out according to the method described by David and Staley 
(1%9) with 40% sodium hydroxide solution, but the hydrolysis was incomplete and neutralisation was difficult. As an alternative, a 10% NaOH 
solution was used and refiuxing was continued for three hours. The polyurethane showed complete hydrolysis, but the amine coniponent was very 
unstable in basic solution and oxidised rapidly turning the solution purple. Another problem encountered was the large quantities of NaCl formed in 
the neutralisation process. As the base hydrolysis created many problems, acid hydrolysis with 3N HCl solution was examined. The rate of hydrolysis 
was much slower than with NaOH, and complete hydrolysis was attained after 5 days of reftuxing. The amine portion was quite stable in acid and 
showed no oxidation. To avoid salt formation due to neutralisation, the hydrolysed extract was evaporated in a fume-cupboard at room temperature. 
The precipitated solids were dissolved in dilute HCl solution (0.01N HCl) and a thin layer chromatogram was run on Silica Gel 60 plates using 
n-butanol: acetic acid: water (4: 1 : 5) as the developing solvent system (Gillio-Tos eta/. 1964). The amine was detected uitder UVIight (Gillio-Tos 
el a/. 1964) as a bright blue fJuorescent spot which turned purple after some time due to oxidation. The acid was detected by spraying with 
bromocresol green indicator (Braun eta/. 1962). The acid gave a yellow spot on a blue background. The alcohol portion was not isolated. 

The polyurethane sheets supplied by the manufacturer were too thick for spectral analysis. They were impossible to dissolve in any standard 
organic solvent suitable for use in infra-red analysis and therefore no quantitative studies of chemical changes during biodeterioration were possible. 

1CISIR, P.O. Box 787, Colombo 7, Sri Lanka. 
2Biodeterioration Division, Biotechnology Centre, Cranfield Institute of Technology, Cranfield, Bedford MK43 OAL, UK. 
All correspondence should be addressed to K.J. Seal. 
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The alternative was to compare the chemical changes using the KBr disc method and a ground extract of the polymer. A suitable method of grinding 
the partially degraded elastomer could not be found so the studies were limited to the undegraded polymer and the completely embrittled polymer. 
Penicillium citrinum was used as the test fungus because it exhibited the maximum weight loss and also embrittled the test material completely. 

A Perkin-Elmer 599 B infrared spectrophotometer was used to analyse the samples. A chart recorder automatically plotted a graphical 
representation of the transmittance over the range of 4000 to 650cm -t. 

To study the chemical changes due to fungal deterioration, 4g of the surface sterilised polyester polyurethane pieces (2.0cm X 0.5cffi) were spread 
evenly on the surface of 50ml of PLA medium in a glass petri dish (diameter 15cm) in duplicate. These were inoculated with lml each of a spore 
suspension of Penicillium citrinum and incubated at JOOC for 6 weeks, sealed in polythene bags to avoid desiccation. The surface mycelium was very 
carefully scraped off and the degraded pieces were washed in several changes of water, ground with a mortar and pestle, made up in an aqueous 
suspension with lOOm! of distilled water and filtered through a sintered glass funnel (no. 1) under suction. The precipitate was washed in distilled 
water and then dried in a vacuum desiccator for 48 hours. 

The undegraded polymer was scraped using a very fine file and the scrapings were incorporated into a mull and used to record the infrared 
spectrum. The KBr disc technique was used to record the spectra of both degraded and undegraded samples. As a reference, the infrared spectrum of 
the acid fraction of the chemically hydrolysed polymer was recorded. 

Results 

The undegraded white hard polyester polyurethane showed a strong carbonyl absorption at 1735cm-1 and no absorption at 
1685cm-1• The acid fraction gave strong absorption at 1685cm-1 and no peak at 1735cm-1• The degraded polyurethane showed 
absorption at 1735cm-1 and in addition a strong peak at 1685cm-1• Both peaks overlapped but were sigoificantly prominent at these 
two wave numbers. These observations are clearly represented in Fig. 1. Another observation made with the undegraded and 
degraded polyester polyurethane samples were the relative changes in N-H stretch (3350cm-1) and C-H stretch (2950cm- 1) (Fig. 2). 
In the undegraded polymer the peak due to C.H stretch was relatively greater than the N-H stretch. In the degraded polymer the 
C-H stretch peak was significantly smaller than the peak due to N-H stretch. This indicated a relative decrease inC-H stretch peak 
during biodeterioration. 

An accidental observation led to an interesting discovery with one of the two plates inoculated with Pencillium citrinum used for 
this experiment. As one plate provided enough degraded substance for spectral studies, the other plate was left in the laboratory for 
two weeks without sealing in a polythene bag. Within this period the medium almost dried leaving a white crystallised chemical at 
several spots just below the test pieces within the agar medium. These crystals were carefully removed and were compared 
chromatographically with the chemically hydrolysed products using the previously described thin layer method. This compound was 
chromatographically almost pure with a single yellow spot parallel to the acid fraction when sprayed with bromo-cresol green 
indicator. 

a) 

b) 

c) 
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1735.. ~1685 
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Fig. 1. Infrared spectra of carbonyl peaks of a) 
white hard polyester polyurethane b) acid 
fraction of the polyester polyurethane and c) 
degraded polyester polyurethane. 
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Fig. 2. Infrared spectra of N-H stretch (3350 cm-1) and C~H 
stretch (2950 cm-1

) of a) undegraded and b) degraded white 
hard polyester polyurethane. 
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Discussion 

Hydrolysis of polyester type polyurethanes gives rise to diacids, diamines dialcohols and substituted ureas (David & Staley 1969). 
Diacids and dialcohols are products of polyester hydrolysis and diamines arise from the hydrolysis of urethane units. Substituted 
ureas represent the branching points. Therefore we would expect the presence of diacids or dialcohols as byproducts of 
biodeterioration to indicate hydrolysis of the polyester region of the polymer molecules. Likewise the presence of diamines or 
substituted ureas would indicate breakdown of the urethane bonds. 

The appearance of a carbonyl peak at 1685cm-1 during degradation of polyester polyurethane, corresponding to the carbonyl 
peak shown by the free acid, indicated a build up of free carboxyl groups ( -C 0

) during degradation. The relative reduction of the 
C-H stretch peak too indicated a loss of -CH2- groups from the polyurethane. The diacid, and most probably the alcohols, 
contribute to the major portion of -CH2- groups of polyurethane. Therefore, the relative reduction of the intensity of C-H stretch 
during degradation indicated a loss of diacid and dialcohol groups from the polymer, suggesting that hydrolysis of the polyester 
region of the polyurethane was occurring. 
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BIODETERIORATION- GENERAL 

408 DUVNJAK, Z. [Biotechnology today - its position and 
problems.] Biotehnologija danas - stanje i problemi. Acta 
Bio/ogica lugos/avica. B ( 1983) 20 (2) 177-192 [Sh, en, 34 ref., 
4 graphs. 6 tab.] Fac. Food Biotech., Zagreb. Yugoslavia. 

The problems and the present state of biotechnology are 
surveyed with special reference to its application in the produc
tion of energy (ethanol. methane, hydrogen), food (microbial 
protein) and microbial metabolites. Data are tabulated on 
microorganisms for conversion of some substrates to ethanol as 
fuel, ethanol production cost and industrial use of enzymes. The 
biosynthesis and dynamics of surfactant prodUction by 
Arthrobacter paraffineus arc indicated. 

Legislation and Standardization 

See also absts. 479, 668. 691, 794 

409 USA, AMERICAN WOOD-PRESERVERS' ASSOCIATION 
Book of standards. Stevensville, Maryland, USA; A WPA 
(1983) [En, TRADA] AWPA. PO Box 849, Stevensville, MD 
21666, USA. 

A total of 72 standards (up to June 1983) is included in 5 
sections: Preservatives (II); Commodities (24); Analysis meth
ods (II); Miscellaneous standards (20) and Conversion factors 
and correction tables (6). 

Health, Hygiene and Pathogens 

See also absts. 516, 647-648, 65/, 670, 677, 679, 681-682, 
684. 693, 734. 737, 752, 779, 827, /06/ 

410 DOMENICHINI, G. {Significance of the presence of 
insects for hygiene and the quality of foodstuffs.] Significato 
delle presenze entomatiche per l'igiene e Ia qualita degli aJi .. 
menti. In 3° simposiosulla dJfesa antiparassitaria ne/le indus
trie alimentari e Ia protezione deg/i a/imenti. Piacenza, Italy; 
Camera di Commercia Industria Artigianato e Agricoltura 
(1982, pub!. 1984) 65-80 [It, en, 43 ref., 6 fig.] Jstituto di 
Entomologia, Facolta di Agraria, UniversitA Cattolica del 
Sacra Cuore, Piacenza, Italy. 

This general discussion (with particular reference to Italy) 
of the various ways in which former or current infestation of 
stored foodstuffs by arthropods can cause illness in man includes 
the direct accidental swallowing of living or dead arthropods 
(lepidopterous and dipterous larvae, Coleoptera and mites) with 
food, causing digestive troubles of varying degrees of gravity; 
the production of allergens in food by arthropods including 
dermestids and Dermatophagoldes mites, which may cause der
matitis, allergic rhinitis or bronchial asthma both in handlers 
and consumers; and the contamination of foodstuffs by arthro
pods (especially Diptera, ants and cockroaches) that have previ
ously been in contact with bacteria, fungal spores or other 
pathogenic organisms. 

411 HEIStCK, J.; LANtER, J.; PEELER, J. T. Comparison of 
enrichment methods and atmosphere modification procedures for 
isolating Campylobacter jejuni from foods. Applied and Envi
ronmental Microbiology (1984) 48 (6) 1254-1255 [En, 14 ref.] 
Minneapolis Cent. for Microbial. Investigations, FDA, Minne
npolis, Minnesota 55401, USA. 

A comparison was made of enrichment broths for recovery 
of Campylobacter jejuni from food by the methods of Doyle & 
Roman (DSA 44, 7452; Applied and Environmental Microbi
ology ( 1982) 43, 1343] and of Park et al. [Canadian Journal of 
Microbiology (1981) 27, 841]. No significant differences were 
found between the results obtained with the 2 broths. Recovery 
was greater, however. with a constant gas flow into the broths 
than with an evacuation-replacement method. 

412 BATES, J.; GODDARD, M. R.; BUTLER, M. The detection 
of rotaviruses in products of wastewater treatment. Journal of 
Hygiene (1984) 93 (3) 639-643 [En, 19 ref., 1 fig., 2 tab.] Dep. 
Microbial., Surrey Univ., Guildford, UK. 

Rotaviruses were assayed in MA104 cells by indirect 
immunofluorescence. Levels in settled sewage, activated sludge 
and effluent were> 103 /litre in March and April but virus was 
not detected during later months. This pattern correlated with 
the decline in laboratory reports of human rota virus infection. 

413 KAFERSTEIN, F. K. [The global problem of foodborne 
infections and intoxications.] Das globale Problem nahrungsmit
telbcdingtcr Infektionen und Intoxikationen. Zentralblatt fiir 
Bakterio/ogle, Mikrobio/ogie und Hygiene, IB (1985) 180 (2-3) 
335-342 [De, en, 12 ref.] WHO, CH-1211 Geneva 27, 
Switzerland. 

Contaminated food is the cause of serious health problems 
in both developed and developing countries. It is one of the main 
aetiological factors of malnutrition in developing countries due 
to its role in the causation of diarrhoea. Some of WHO's efforts 
to improve food safety as a means of preventing foodborne 
diseases are discussed. 

414 SPITE, G. T. Microwave-inactivation of bacterial patho
gens in various controlled frozen food compositions and in a 
commercially available frozen food product. Journal of Food 
Protection (1984) 47 (6) 458-462 [En, 8 ref., 3 tab.] FDA, 1141 
Central Parkway, Cincinnati, Ohio 45202, USA. 

Salmonella cubana, Staphylococcus aureus, Bacillus 
cereus and Clostridium perfrlngens were separately inoculated 
into mashed potatoes or controlled variations, giving a concn 
range of to' to 107 cells/g. After freezing the food was cooked 
by microwave oven for 3-9 min., depending on test conditions. 
All spp. survived the cooking cycle that was least detrimental to 
the food's palatability. Increased moisture generally enhanced 
survival. Higher protein of lipid ratios tended to increase the 
survival of C. perfrt'ngens although higher internal temp. were 
produced. Sporeforming organisms were generally less suscepti
ble under all test conditions. 

415 DWARAKANATH, C. T.; MURTHY, V. S. Biochemical 
activity of staphylococci isolated during bacteriological survey of 
catering establishments. Journal of Food Science and Technol
ogy, India (1984) 21 (1) 1-5 [En. 23 ref., 5 tab.] Central Food 
Technol. Res. Inst., Mysore-13, India. 

A low frequency of positive indications for Staphylococcus 
among food handlers was found. Coagulase positive isolates 
were also positive for TNase. Only 45% of the coagulase positive 
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TNase positive isolates were enterotoxigenic. Enterotoxigenic
ity of the isolates was further confirmed by phage reactions and 
was found to belong to Groups lll and IV. The majority of the 
coagulase positive isolates were sensitive to lysostaphin and pos
itive for phosphatase activity. 

Analysis and Sampling 

See also absts. 412.685 

416 ADAMS, R. F.; JONES, R. L.; CONWAY, P. L. High
performance liquid chromatography of microbial acid metabo
lites. Journal of Chromatography (1984) 336 (I) 125-137 [En, 
15 ref., 6 fig., 3 tab.] CSIRO Div. Food Res., P.O. Box 52, 
North Ryde, NSW 2113, Australia. 

The usc of high-performance liquid chromatography with a 
cation-exchange column and effluent monitoring at 210 nm has 
been evaluated for the profiling of selected microbial metabo
lites including aliphatic, dicarboxylic and phenolic acids, as an 
adjunct to the identification of selected bacteria, detection of 
bacterial metabolites in foods and the monitoring of industrial 
microbial fermentations. 

PRESERVATION 

Chemical 

See also abst. 8/8 

FOODSTUFFS - GENERAL 

Spoilage and Infestation 

See also absts. 410, 669, 835-836, 867-869, 1075 

417 MATHUR, R.; REDDY, V. Bacterial contamination of 
infant foods. Indian Journal of Medical Research (1983) 77 
(March) 342-346 [En, 9 ref.] Nat. Ins!. of Nutr., Hydcrabad 
500007, India. 

Total bacterial count, and counts of Escherichia coli and 
Staphylococcus au reus were significantly higher in 8 samples of 
milk formulas fed to infants from low income group parents 
than in I 0 similar samples fed to infants from high income 
group parents. Similar, but less pronounced differences were 
found between the counts in 14 and 10 samples of weaning 
foods, resp. 

418 WEIDNER, H. [Recent literature on stored-product pro
tection: seed beetles and cereal pests.] Neucre Vorratsschut
zliteratur: Samenkfifer und GetreidescMidlinge. Zeitschriftfiir 
Pflanzenkrankheiten und Pflanzenschutz (1984) 91 (3) 305-
324 [De, 94 ref.] Uhlandstrasse 6, D-2000 Hamburg 76, Ger
man Federal Republic. 

The recent literature on protection of stored products 
against Bruchidae and pests of cereals is reviewed with particu
lar reference to the biology and control of some important 
bruchids (Acanthosce/ides obtectus (Say), Zabrotes subfas
ciatus (Bah.), Cal/osobruchus spp., Bruchus pisorum (L.) and 
Bruchidius tonkineus (Pic)), ecological studies on cereal pests 
(including Trogoderma granarium Everts, Attagenus unico/or 
(Brahm), Oryzaephilus surinamensis (L.), Tribolium con
fusum Duv., Sitophilus granarius (L.), P/odia interpunctel/a 
(Hb.) and Ephestia e/utella (Hb.)), problems of stored product 
protection in various countries (Tanzania, Nigeria, the Sudan, 
New Zealand and the German Federal Republic), preventive 
and control measures (including monitoring of pests, cultivation 
of varieties resistant to Sitophilus, the use of repellents, cooling 
of stored grain, protection by insect-proof packaging, changing 
the gas composition of stores, use of ionising radiation, ultra
sound waves and feeding attractants and use of pheromones for 
aggregation of Tribolium). 
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419 CRAVED!, P.; QUARONI, S. [Ways and means of spread
ing microorganisms in foodstuffs through the activity of insects.} 
Modi e mezzi di diffusione dei microorganismi negli alimcnti ad 
opera degli insetti. In 3° simposio sui/a difesa antiparassitaria 
nelle industrie alimentari e Ia protezione degli alimenti. Pia
cenza, Italy; Camera di Commercia Industria Artigianato e 
Agricoltura (1982, pub!. 1984) 167-172 [It, en, 7 ref., 2 fig.] 
Istituto di Entomologia, Facolta di Agraria, Universita degli 
Studi, Piacenza, Italy. 

Instances are reviewed of insects spreading pollutants and 
pathogens through stored foodstuffs, either transporting them 
on their bodies or depositing them in fresh places with their 
excreta. Particular attention is drawn to Ahasverus advena 
(Walt!), which feeds on moulds that produce mycotoxins, and 
Acanthoscelides obtectus (Say), Sitophilus zeamais Morsch. 
and Sitotroga cerealella (01.), all of which spread Aspergillus 
spp. through food. In current laboratory tests in Italy, examina
tion of the excreta and intestinal lumen of larvae of Ephestia 
kuehniel/a Zell. and of adults and larvae of Tenebrio molitor L. 
revealed the presence of spores of A.jlavus and A. parasiticus, 
both of which produce mycotoxins responsible for severe con
tamination of flour. 

420 PAGANI, M. [Vulnerability of some food packaging to 
insects. Preliminary research.) Vulnerabilit:l agli insetti di 
alcune confezioni per aliment1. Ricerche preliminari. In .JO 
simposio sui/a difesa antiparassitaria nelle industrie ali
mentari e Ia protezione degli a/imenti. Piacenza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura ( 1982, publ. 
1984) 309-317 [It, en, 21 ref., I fig.] lstituto di Entomologia, 
Facolt:l di Agraria, Universit:l Cattolica del Sacro Cuore, Pia
cenza, Italy. 

Results are given of studies in Italy on insect infestation of 
packaged foods (various kinds of biscuit, pasta, flour and dehy
drated soup in different types of containers and wrappings) 
infested mainly by Ephestia kuehniel/a Zell., Tribo/ium con
fusum Duv. and Sitophilus granarius (L.) (vegetable products) 
and Attagenus spp. (products of animal origin). Packets with 
ventilation holes were usually infested first; otherwise, joins, 
folds, grooves and rough places in the packets were often 
selected as points of entry, apparently because they afforded a 
good grip to the insects while they chewed through the wrap
pings. Protected places in the packaging also afforded larval 
shelters and oviposition and pupation sites, especially to phyci
tids. Even glass or metal containers were not exempt from infes
tation, since they often had projecting lids beneath which 
oviposition or pupation took place unnoticed until the container 
was opened and the emerging larvae or adults entered the 
exposed food. The possibility of devising new packaging meth
ods and materials to eliminate projections and rough places is 
discussed. 

421 TYlER, P. S.; BOXAll, R. A. Post harvest loss reduction 
programmes: a decade of activities:- what consequences? Tropi
cal Stored Products information (1984) No.50, 4-13 [En, 33 
ref., 3 tab.] TORI Storage Dcp., Slough, UK. 

Major activities and projects undertaken in developing 
countries, during the past decade are reviewed. Examples of 
country loss assessment and reduction projects are given and 
from the results some general conclusions are drawn. The pre
scribed methodology has worked adequately for the assessment 
of on-farm storage and processing losses particularly in relation 
to weight loss. There is a lack of proven guidelines for the 
commercial sector (procurement, marketing, storage and distri
bution). Such guidelines arc needed and should embrace a wider 
approach which is more concerned with reducing insufficiencies 
in the total system. 

422 WENTZ, B. A.; DURAN, A. P.; SWARTZENTRUBER, A.; 
SCHWAB, A. H.; READ, R. B. MicrobiQ!ogical quality of frozen 
breaded onion rings and tuna pot pies. Journal of Food Protec
tion (1984) 47 (I) 58-60 [En, 5 ref., 3 tab.] Div. Microbial., 
FDA, Washington, DC 20204, USA. 

A national sampling was undertaken at retail level. The 
number of units examined and the geometric means for aerobic 
plate counts at 30 and 35°C, respectively, were 1590 units of 
onion rings, 340 and 250fg; tuna pot pies, 1290 units, 2400and 
1600/g. Geometric means for coliform organisms, Escherichia 
coli and Staphylococcus aurues in onion rings were < 3, < 3 
and< IOfg, respectively; those for tuna pies were 5, < 3 and< 
10/g. 



423 JESENSKA, Z.; HAVRANEKOVA, D.; SAJBIDOROVA, I. 
[The problems of moulds on some products of the canning indus~ 
try.] K problcmatikc plesQivcnia niektor,Ych v)rrobkov 
konzervarenskeho priemyslu. Ceskoslovenska Hygiena (1984) 
29 (2) 102-109 [Sk, en, ru, 45 ref.] Res. Inst. Preventive Med., 
833 01 Bratislava, Czechoslovakia. 

Storage 

See also absts. 491, 502, 505, 522, 529, 541, 570-571, 574, 
584-585, 588, 590-592. 597, 605-608, 612, 615, 617, 
626, 636-639, 699, 721-722, 732, 746, 886, 1078 

424 SNOWDON, A. L. Deterioration of fresh fruits and vege
tables in refrigerated storage. Proceedings of the Institute of 
Refrigeration ( 1982/1983) 79, 74-80 [En, 40 ref.] Department 
of Applied Biology, Cambridge University, UK. 

A review and discussion, with mention of the storage envi
ronment, and of physiological, chemical, physical and patholog· 
ical deterioration. It is concluded that most losses of fruit and 
vegetables could be prevented by the correct application of 
existing knowledge. 

425 SCHOORL, D.; HOLT, J. E. The evaluation of post
hanest disease control measures using a temperature-time 
framework. Agricultural Systems (1984) 13 (2) 91-111 [En, 22 
ref., fig.] Redlands Hort. Res. Sta., Ormiston, Qd., Australia. 
from Abstracts on Tropical Agriculture 10, 50189. 

A temp.-time framework was developed from considera
tions of the ripening of horticultural produce and pathogen 
growth processes. General ripeness-temp.-time and pathogen
temp.-time curves were formulated and combined on a temp.
time framework. Data for pathogen growth on Fuerte avocado 
was plotted and used to illustrate the interactive and synchro
nous nature of ripeness and disease level. It is proposed that the 
effectiveness of control measures be judged from the duration of 
the eating ripe phase before unacceptable levels of disease are 
reached. It is also suggested that the temp.-time framework is a 
special case of environment-time response. 

Techniques 

See also absts. 411, 414, 441, 471, 482, 530, 564, 566, 641, 
643, 655, 683, 691, 695-698, 702, 704, 709, 712, 718, 
726-731, 733, 735-736, 745, 747, 749,832,834 

426 O'CONNOR, F. Rapid methods for estimating microbial 
quality of foods. Irish Journal of Food Science and Technology 
( 1983) 7 (I) 61-67 (En, 28 ref.] An Foras Taluntais, Moorepark 
Res. Cent., Fermoy, Co. Cork, Irish Republic. 

Current modern trends for estimating microbial quality of 
foods fall into 3 main categories as follows: (i) automation of 
existing methods to provide high sample throughput and, in 
some cases, reduction in time elapsing before results arc availa
ble; (ii) growth of bacteria detected by automated instrumenta
tion; and (iii) separation of bacteria from the food, followed by 
direct estimation of bacteria by staining methods or measure
ment of some cell constituent. The following examples of each 
category are discussed: (i) plate loop, spiral plating and hydro
phobic grid membrane filter technique; (ii) radiometric proce
dures and impedance measurement; and (iii) direct 
epifluorcscent filter technique and Bactoscan method (both 
developed primarily for analysis of milk samples) and measure
ment of ATP (which has shown good agreement with plate 
counts on meat and milk samples with bacterial counts of 106

-

109/g and 104-107/ml. resp.). 

427 BIRKELAND, S. E.; MELNES, S.; SORHAUG, T. (A rapid 
method for determining psychrotrophic bacteria. The Limulus 
amoebocyte lysate method.] Hurtigmetode for bestemmelse av 
psykrotrofe bakterier. Limulus am3bocY.t lysat-metoden. 
Meieriposten (1983) 72 (26) 680,682-688 [No, 32 ref.] Meieri
inst., Norges Landbrukshogskole, As-NLH, Norway. 

4 variants of the Limulus amoebocyte lysate (LAL) 
method for rapid determination of psychrotrophs in milk were 
tested, using Pseudomonas jluorescens. The method is based on 
the coagulation reaction between LAL (obtained by homogeni
zation of amoebocytes from the horseshoe crab, Limulus poly
phemus) and the lipopolysaccharide-protein complex of Gram-
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negative bacteria. The 1st variant tested was the traditional tube 
method, where LAL is added to serial dilutions of milk in test 
tubes and, after incubation for 1 hat 37°C, a solid, opaque gel 
adhering to the bottom of the test tube turned upside down 
indicates presence of psychrotrophs. In the 2nd variant, the 
paraffin-well method [Applied and Environmental Microbi
ology (1982) 43 (2) 493], the LAL and milk were put into 
'wells' in a layer of petroleum jelly on a microscope slide, and 
results were regarded as positive if a blue star was observed 
when a drop of toluidine blue in ethanol was put onto the gels 
formed in the wells after incubation for 30 min. In the 3rd 
variant, the capillary test [Analytical Biochemistry (1980) 109 
(2) 382], a capillary containing LAL + milk after incubation 
for 45 min was dipped into toluidine blue, which was drawn up 
into the capillary only when results were negative. The 4th 
variant was the mierotitre plate method [DSA 44, 2348]. In this 
method polystyrene plates with wells containing LAL were 
wrapped in AI foil, freeze-dried and kept at low temp. until used; 
after sample addition and incubation for 1 h a drop of aqueous 
toluidine blue solution + Tween 20 was added to each sample 
well, and a cannula attached to a suction pump was passed over 
the wells; if results were negative, the mixture was sucked right 
out of the wells, whereas in positive cases the cannula merely left 
a hole in the blue gel. All4 variants gave satisfactory results, but 
the microtitre plate method was found the most suitable for 
routine use. The paraffin-well and capillary methods required 
greater dexterity on the part of the analyst. 

428 SHAPTON, N.; COOPER, P. J. Rapid determination of 
yeast numbers by impedance measurement using a Bactometer 
32. Journal of the Society of Dairy Technology ( 1984) 37 (2) 
60-62 [En, 7 ref.] Express Dairy UK Ltd, Victoria Road, South 
Ruislip, Middlesex, UK. 

Two strains of Saccharomyces cerevisiae (isolated from 
yoghurt) were grown in malt extract broth+ 2% glucose. Dilu
tions of the broth cultures were inoculated into the wells of a 
Bactometer 32 (Bactomatic Ltd, Henley-on Thames, UK), and 
changes in impedance were recorded during incubation at 30°C. 
A good correlation was found between impedance detection 
time and yeast counts. Similar experiments were made in broth 
containing I 0% yoghurt added immediately before the yeast 
cells. In these tests, the malt extract broth was adjusted to pH 4 
before autoclaving and chloramphenicol at 20 p.p.m. was added 
aseptically after autoclaving. Under these conditions, no growth 
of the yoghurt culture occurred, whereas growth of yeasts was 
not inhibited. The presence of yoghurt did not affect the correla· 
tion between impedance detection time and yeast counts. For 
detection of small numbers of yeast in yoghurt, it is advisable to 
include an enrichment incubation at 30°C for 24 h before the 
yoghurt is examined in the Bactometer. For fruits and fruit 
juices, a I: 1 dilution with broth and pre-incubation at 30°C is 
recommended. This gives a result in 40 h vs. 5 days for colony 
plate count on Rose Bengal agar. 

429 FLEISCHER, M.; SHAPTON, N.; COOPER, P. J. Estima
tion of yeast numbers in fruit mix for yoghurt. Comparison of 
impedance and its components as measurements using the 
Bactometers 32 and M120B. Journal of the Society of Dairy 
Technology (1984) 37 (2) 63-65 [En, 6 ref.] Express Dairy Ltd, 
Victoria Road, South Ruislip, Middlesex, UK. 

When 3 different yeasts (Yarrowia lipolytica subsp. 
deformans, Saccharomyces dairensis and Candida krusei) 
were grown in yeast glucose peptone broth, the detection times 
given by the Bactometer 32 impedance measurement were at 
least 2 h greater than those given by the Bactometer M120B 
which measures changes in the 2 component parts of impedance, 
i.e. capacitance and conductance. The M120B instrument 
appears to be the most suitable for factory quality control proce
dures. The best correlation between yeast count and capacitance 
detection time was obtained when carbon base ammonium 
sulphate broth (Difco Yeast Carbon Base at 2.2% + (NH,) 2S04 
at 0.3%) was used at pH 5 in the M120B instrument. Using this 
method, fruit mixes containing a few hundred yeastsjml can be 
identified within 24 h. Lower counts of yeasts can be detected by 
pre-incubation of the sample at 30°C for 24 h. 
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430 TORRIANI, M. [Bait traps for monitoring insects exclu
sive to food warehouses.] Trappole alimentari peril monitorag
gio di insetti infeudati ai dcpositi di derrate. In 3° simposio 
sulla difesa antiparassilaria nelle industrie alimentari e Ia 
protezione degli alimenti. Piacenza, Italy; Camera di Com
mercia Industria Artigianato e Agricoltura (1982, publ. 1984) 
595-600 [ll. en. 4 ref., 3 fig.]lstituto di Entomologia, Facolta di 
Agraria, Univcrsit:l Cattolica del Sacra Cuorc, Piacenza, Italy. 

Rectangular netting traps baited with 85 g wheat grains, 
hazel nuts, carobs, pulse seeds and raisins were placed in the 
silos of a mill in the Po Valley of Italy, and the insects most 
frequently caught were Sitophi/us granarius (L.), S. oryzae 
(L.), Oryzaephilus surinamensis (L.), Tribolium confusum 
Duv. and T. castaneum (Hbst.). The succession of species and 
the relative density of each was traced. Beetle density was great
est in underground storage rooms, where grain residues 
remained stuck round the mouth of vacuum pumps after the 
unloading of cereals. The traps proved particularly useful after 
fumigation treatments, since they indicated the density of sur
viving insects and of insects introduced subsequently with new 
cereal loads. 

431 LIN, C. C. S.; FUNG, D. Y. C.; ENTIS, P. Growth of 
yeast and mold on try pan blue agar in conjunction with the ISO
GRID system. Canadian Journal of Microbiology (1984) 30 
(II) 1405-1407 [En, fr, 3 ref.] Dep. of Anim. Sci. & Industries, 
Kansas State Univ., Manhattan, Kansas 66506, USA. 

Growth of 33 species of yeasts on potato dextrose agar 
containing trypan blue showed that all yeasts grew well in the 
presence of trypan blue at a I: 10 000 dilution, which gave a 
characteristic blue colour to the yeast colonies. Food samples 
(cheeses, spices and delicatessen salads) were examined by the 
ISO-GRID membrane filtration system. Filter disks were 
placed on potato dextrose agar plates with and without trypan 
blue and incubated at 25°C for 48 h. Plates containing trypan 
blue were counted without additional staining; control plates 
without trypan blue were stained with safranin. Results showed 
that the trypan blue method was as good as the potato dextrose 
agar method for measuring yeasts and moulds in the foods 
tested. Only 1 sample of Camembert cheese contained a surface 
mould which did not stain with trypan blue. Addition or trypan 
blue did not inhibit growth of yeasts or moulds in the test 
samples. The method eliminates the staining procedure used in 
the original ISO-GRID system. 

432 BROWN, C. W.; HILL, S. T. Survival or micro-orga
nisms in deep-frozen barley and pigfeed. Journal of Stored 
Products Research (1984) 20 (3) 145-150 [En, II ref., 3 fig., 2 
tag.] Ministry of Agric., Fisheries and Food, ADAS, Slough 
Lab., Slough. Berks., UK. 

Stored product samples from farms arc often infested with 
mites which are troublesome in microbiological laboratories. 
Mite numbers are greatly reduced by deep freezing and the 
process also prevents the growth of microorganisms in samples 
awaiting analysis. Deep freezing at -23°C was not found to 
have any effect on colony counts of field and storage fungi and 
bacteria in barley under several combinations of conditions. 
Deep-freezing also had no effect on the count of a storage yeast 
Hyphopichia burtonii in a pigfeed. 

433 CASTRO, R. [Comparative study of biochemical samples 
used to determine Staphylococcus aureus in foods.] Estudio com
parative de las pruebas bioquimicas empleadas para Ia 
determinaciOn de Staphylococcus aureus en alimentos. Revista 
de Microbio/ogia (1984) 15 (4) 253-257 [Es, en, 13 ref.] Inst. 
Preventive Vet. Med., Universidad Austral de Chile, Valdivia, 
Chile. 

Coagulase, lecithinase, deoxyribonuclease (DNase) and 
thermostable deoxyribonuclease (TNase) characteristics were 
studied for strs. isolated. The coagulase test had the lowest 
reproducibility and lecithinase showed the max. variation with 
respect to the others. All the strs. were positive for both DNase 
and TNase. 

434 YEOH, H. H.; KHEW, E.; LIM, G. A simple method for 
screening cellulolytic fungi. Myco/ogia (1985) 77 (1) 161-162 
[En, 2 ref.] Bot. Dep .• Natn. Univ. Singapore, Singapore. 

The method described involves inoculating plates contain
ing I% a-cellulose fibres in 4.5% Czapek Dox agar and flooding 
after 4 d with HCI + iodine sol. Strs. with greater cellulytic 
activity gave larger clearing zones. 
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435 D'AOUST, J.-Y. Effective enrichment-plating conditions 
for detection of Salmonella in foods. Journal of Food Protec
tion (1984) 47 (8) 588-590, 597 [En, 29 ref., 3 tab.] Health & 
Welfare Canada, Sir Frederick Banting Res. Cent., Tunney's 
Pasture. Ottawa, Ont., Canada KIA OL2. 

The performance of tetrathionate brilliant green (TBG) 
and selenite cystine (SC) enrichments, and bismuth sulphite 
(BSA) and brilliant green sulpha (BGS) plating media was 
assessed on the basis of data on 2085 S.-contaminated low and 
high moisture foods that were collected during a 6-yr (1977-83) 
study involving 22 laboratories. None of the 8 enrichment-plat
ing combinations considered identified all positive samples. The 
value of using multiple enrichment and plating media in stan
dard methods is underlined. 

436 VILLAGARCIA, N. The scope and limitations of four 
methods for the rapid identification of Enterobacteriaceae in 
foods. Journal of Applied Bacteriology (1985) 58 (2) 123-129 
[En. 28 ref., I tab.] Lever Asociadas saeif (Unilevcr), Manuel 
Estevez 1120, (1870) Avellaneda, Argentina. 

These methods could be classified into 2 categories: (I) 
those that allow indentification to genus level and which often 
cannot discriminate between 2 genera without the help of addi
tional reactions; (2) those that allow identification to sp. level 
and which only occasionally require additional reactions to dif
ferentiate one sp. from another. 

437 HARMON, S. M.; KAUTIER, D. A.; MCCLURE, F. D. 
Comparison of selective plating media for enumeration of Bacil
lus cereus in foods. Journal of Food Protection (1984) 47 (1) 
65-67 [En, 8 ref., 3 tab.] Div. Microbial., FDA, Washington. 
DC 20204, USA. 

Enumeration of B. cereus on raw sprouts of mung beans 
and wheat was compared in 3 agars: mannitol-egg yolk
polymyxin (MYP); polymyxin pyruvate-egg yolk-mannitol
bromothymol blue; and trypticase-soy-polymyxin blood. Ten 
different strs. of B. cereus were used to seed the sprouts. Rates of 
recovery for the 3 media were not significantly different. How
ever, with MYP agar, B. cereus could be differentiated more 
easly from other microorganisms and required fewer confirma
tory tests. 

438 D'AouST, J.-Y. Salmonella detection in foods: present 
status and research needs for the future. Journal of Food Pro
tection (1984) 47 (I) 78-81 [En, 38 ref., I fig.] Health & 
Welfare Canada, Tunney's Pasture, Ottawa, Ont., Canada. 

Standard cultural procedures generally require 4 to 5 days 
for presumptive evidence of S. in foods. Attempts at greater 
method brevity have resulted in the usc of selective enrichment 
cultures as test material for short immunological tests. Nonirn
munological tests have also been applied to enrichment broth 
cultures. Sensitivity of short (4 to 6 h) incubation of selective 
enrichment broths has yet to be established. The need for rapid, 
cost-efficient preenrichment-depcndent analytical schemes is 
clear. 

Preservation 

See also absts. 654, 676. 708. 738 

439 ROBACH, M. C.; THOMPSON, Q. E. (MONSANTO CO.) 
Method for inhibiting growth of food poisoning organisms. 
United States Patent (1983) US 4 388 321 [En] 

The described furanones are applied to food products by 
dipping, immersing or spraying. The furanones are possibly 
effective as growth inhibitors against Gram-positive bacteria 
such as Staphylococcus aureus, Bacillus cereus, Clostridium 
spp. and Micrococcus spp., and some Gram-negative bacteria 
such as Salmonella spp., Escherichia coli, Vibrio 
parahaemolyticus and Pseudomonas. Alcaligenes and 
Flavobacterium spp. Among the food products which would 
particularly benefit by treatment with furanones are those 
which have high aw (e.g. milk products) and which are subject to 
temp. abuse, i.e. improper storage and transportation temp. 
conditions. The furanones may be used at 0.005-1.5%, prefera
bly 0.1-0.2%. 



440 WAGNER, M. K.; BUSTA, F. F. Inhibition of Clostrid
ium botulinum growth from spore inocula in media containing 
sodium acid pyrophosphate and potassium sorbate with or with· 
out added sodium chloride. Journal of Food Science (1984) 49 
(6) 1588-1594 [En, 30 ref., 7 fig., 2 tab.] Dep. Food Sci. & 
Nutr., Minnesota Univ., St. Paul, Minn. 55108, USA. 

The effects were observed of potassium sorbatc (PS) and 
sodium acid pyrophosphate (SAPP) at various concn alone and 
in comb. with NaCI on the growth from spores of different strs. 
of C. botulinum. SAPP, NaCI, PS and pH exhibited indepen
dent significant main effects on delaying growth in most C. 
botulinum strs. tested. Combinations of additives without NaCI 
consistently caused an increase in growth rate and sensitivity to 
additives in the media. Treatments containing SAPP and PS 
were more effective for delaying growth than other formulations 
tested. 

441 DICKSON, J. S.; MAXCY, R. B. Enumeration of radia
tion-resistant, nonsporeforrning bacteria. Journal of Food Sci
ence (1985) 50 (I) 268-269 [En, 13 ref., I tab.] Dep. Food Sci. 
& Techno!., Nebraska-Lincoln Univ., Lincoln, Neb. 68583-
0919, USA. 

Micrococcus spp. and 2 isolates of the Moraxel/a
Acinetobacter group were used as representatives of radiation
resistant bacteria. Soil samples were used to provide spores of a 
mixed flora. Samples were prepared in reconstituted nonfat dry 
milk solids, litmus milk and meat serum to evaluate the method 
in a food system. Three doses of300 Krad each, separated with I 
h incubations between each dose, were found to produce a max. 
reduction in spores with a min. reduction in radiation-resistant 
bacteria. 

442 TAYLOR, S. L.; SPECKHARD, M. W. Inhibition of bacte
rial histamine production by sorbate and other antimicrobial 
agents. Journal of Food Protection (1984) 47 (7) 508-511 [En, 
20 ref., 2 fig., 2 tab.] Food Res. lnst., Dep. Food Sci., Wisconsin
Madison Univ., Madison, Wis. 53706, USA. 

Sodium chloride, potassium sorbate, sodium hex
ametaphosphate and sodium polyphosphate were evaluated for 
their abilities to inhibit bacterial histamine production by 
selected strains of Proteus morganii and Klebsiella 
pneumoniae. Sodium chloride, sodium hexametaphosphate and 
sodium polyphosphate were found to be essentially ineffective in 
inhibiting histamine production. Potassium sorbate (0.5%) was 
an effective inhibitor of growth and histamine production. 

443 DOOLAN, P. T.; DWYER, J.; DWYER, V. M.; FITCH, F. R.; 
HALLS, N. A.; TALLENTIRE, A. Towards microbiological qual
ity assurance in radiation sterilization processing: a limiting case 
model. Journal of Applied Bacteriology (1985) 58 (3) 303-306 
[En, 5 ref., I fig.] Becton Dickinson & Co., Paramus, NJ 07652, 
USA. 

A Limiting Case Model has been developed which 
describes the dependence on radiation dose of the proportion of 
items, in a population of items subjected to irradiation, which 
are contaminated by one or more organisms. This model is 
independent of the initial distribution of numbers of microorga
nisms on items and represents a conservative approach to esti
mation of the proportions of non-sterile items in an irradiated 
population of items. 

444 FITCH, F. R.; DOOLAN, P. T.; DWYER, J.; DWYER, V. M.; 
HALLS, N. A.; TALLENTIRE, A. Towards microbiological qual
ity assurance in radiation sterilization processing: simulation of 
the radiation inactivation process. Journal of Applied Bacler~·
ology (1985) 58 (3) 307-313 [En, 2 ref., 2 fig., 4 tab.] Chern. 
Dep., Univ. Manchester 1nst. Sci. Techno!., Manchester M60 
JQD, UK. 

A method is developed for computer simulation of the inac
tivation of microorganisms on items by irradiation. It is shown 
that in a population of items subjected to increasing doses of 
radiation the proportion contaminated approaches the appropri
ate limiting case, outlined in a previous paper, as numbers of 
organisms are decreased by inactivation. The behaviour of 
populations of items having different proportions of 'spikes' 
(high bioburden levels) is considered. 

Bacterial toxins 

See also absts. 689, 752 
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445 KIRILENKO, 0. A.; EGOROVA, Z. E.; FLUER, F. S. 
[Pathogenicity factors of Staphylococcus and Bacillus cultures 
isolated from soup concentrates.] Mikrobiologicheskii Zhurnal 
(1984) 46 (4) 74-76 [Ru, en, II ref., 2 tab.] Tech. lnst. Food 
Industry, Odessa, USSR. 

All 59 cultures of S. aureus, isolated from soup concen
trates, investigated possessed catalase and coagulase activity; 5 
strs. showed Iecithalase activity and 45.7% of strs. fermented 
mannite. Two cultures produced enterotoxin A but no enter
otoxin B was observed. Of 16 cultures of B. spp., also isolated 
from soup concentrates, 31.25% gave a positive precipitation 
reaction in agar with the serum to enterotoxin of B. cereus. All 
strs. of B. spp. formed phospholipase. 

446 ADESIJUN, A. A. Enterotoxigenicity of Staphylococcus 
aureus strains isolated from Nigeria ready-to-eat foods. Journal 
of Food Protection (1984) 47 (6) 438-440, 444 [En, 22 ref., 2 
tab.] Fac. Vet. Mcd., Ahrnadu Bello Univ., Zaria, Nigeria. 

The incidence of enterotoxin production by S. aureus strs. 
isolated from Nigerian ready-to-cat foods: roast beef, dried 
beef, dried fish, fried fish and fried chicken, was investigated. It 
is concluded that the products investigated may pose a health 
hazard due to the high incidence of enterotoxin production by 
isolates. 

447 SLEMR, J.; RtTIER, G. [Concentration profiles of 
putrescine and cadaverine in inoculated vacuum packed beef.] 
Konzentrationsprofile von putrescin und cadaverin in 
bcimpftem vakuumverpacktem rindfleisch. Zeitschrl/1 fiir 
Lebensmittei-Untersuchung und-Forschung ( 1984) 179 ( 4) 
305-307 [De, en] Hyg.-lnst., Johannes-Gutenberg-Univ., 6500 
Maize, German Federal Republic. 

The potential of some Lactobacillus, Staphylococcus and 
Streptococcus strs. for producing putrescine and cadaverine was 
studied during 6 weeks storage at 4 °C. The putrescine and 
cadaverine contents remained within the range of the initial 
values until overt spoilage at the end of the sixth week. 

448 EDWIN, C.; TATINI, S. R.; STROBEL, R. S.; MAHESWARAN, 
S. K. Production of monoclonal antibodies to staphylococcal 
enterotoxin A. Applied and Environmental Microbiology 
(1984) 48 (6) 1171-1175 [En, 20 ref.] Food Sci. Nutr., Univ., 
St. Paul, Minnesota 55108, USA. 

Spleen cells from mice immunized with staphylococcal 
enterotoxin A were fused with NS-1 mouse myeloma cells. Two 
of four clones produced monoclonal antibodies to staphylococcal 
enterotoxin A in growth medium with titres of > 106 to 107 by 
the indirect enzyme-linked immunosorbcnt assay. These 
monoclonal antibodies showed reactivity with enterotoxins A 
and E in the enzyme-linked immunosorbent assay. The reactiv
ity was higher with enterotoxin A than with enterotoxin E. 
Nanogram quantities of crude staphylococcus enterotoxin A 
from Staphylococcus aureus growth were detected by the 
monoclonal antibodies in electroimmunoblots after 
autoradiography. 

Fungal toxins (mycotoxins) 

See also absts. 490, 493, 496, 506, 516, 532, 536, 547-549, 
551-552.561, 568, 581, 688, 700, 753, 857 

449 KUME, T.; ITO, H.; IIZUKA, H.; TAKEHISA, M. Radi
osensitivity of Aspergillus versicolor isolated from animal feeds 
and destruction of sterigmatocystin by gamma-irradiation. 
Agricultural and Biological Chemistry (1983) 47 (5) 1065-
1069 [En, 19 ref.] 

Results indicated that A. versicolor could be sterilized 
below 0.7 Mrad. Two of 3 A. versicolor isolates produced ster
igmatocystin. There was a linear relationship between the 
destruction of sterigmatocystin and the irradiation dose and 52 
Mrad irradiation was necessary for complete destruction. Con
sequently, it is suggested that A. versicolor in animal feeds must 
be sterilized by irradiation prior to its producing 
stcrigmatocystin. 
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450 WOYCHIK, N. A.: HINSDILL, R. D.; CHU, F. S. Produc
tion and characterization of monoclonal antibodies against 
aflatoxin M 1• Applied and Environmental Microbiology ( 1984) 
48 (6) 1096·1099 [En, 17 ref.] Dep. of Food Microbial. & 
Toxicology, Univ. of Wisconsin-Madison, Madison, Wisconsin 
53706, USA. 

By using an indirect enzyme-linked immunosorbent assay 
(ELISA), 4 monoclonal antibodies were selected after fusion of 
mouse P3-NSI-Ag4-l myeloma cells with spleen cells isolated 
from BALB/c mice that had been immunized with aflatoxin Ml 
(AFM I) conjugated to bovine serum albumin. 2 of these antibo
dies were specific for AFMI and were designated AMW-1 and 
AMW-4. The specificities of AMW-1, which had higher affinity 
to AFMI, were determined by a competitive direct ELISA with 
peroxidasc-AFM I as the marker. The relative cross-reactivity 
of each toxin (relative to AFM I) with AMW-1, as determined 
by the amount of anatoxin necessary to cause 50% inhibition of 
enzyme activity, was 12, >40, 12 and >40 for aftatoxins 81, 
82, G 1 and G2 resp. This antibody can be used for measuring 
AFM I in milk by the ELISA method [see DSA 46. 4079: 
Journal of Food Protection (1984) 47. 126]. 

451 MADHYASTHA, M.S.; BHAT, R. V. ApplicationofTLC 
chemical confirmatory tests to minicolumn chromatography of 
aflatoxins. Journal of the American Oil Chemists' Society 
(1984) 61 (5) 907-908 [En, 13 ref., I tab.] Food, Drug Toxicol. 
Res. Cent., Natn. Inst. Nutrition, Hyderabad-500007, India. 

The minicolumn proposed by Holaday and Lansdcn 
(RMVM 12, 553] was developed with standard aflatoxin solu
tion and also with extracts of maize, rice, wheat, cottonseed, 
groundnut cake and black pepper, each having different 
aflatoxin levels. A number of reagents used for confirming 
aflatoxins on TLC were applied to the developed column. 20% 
H2S04, 20% HCI and trifiuoroacetic acid with 25% HNO, 
changed the blue fluorescence of aflatoxins to yellow and thus 
were found to be satisfactory confirmatory tests. Trifluoroacetic 
acid with 25% HN03 had the lowest detection limit of 5 p.p.b. 

452 PARK, D. L.: LEE, L.; KOLTUN, S. A. Distribution of 
ammonia~related aflatoxin reaction products in cottonseed meal. 
Journal of the American Oil Chemists' Society (1984) 61 (6) 
1071-1074 [En, II ref., I fig., 3 tab.] Div. Chern., Physics, FDA, 
Washington, DC 20204, USA. 

The fate of aflatoxin during ammoniation of contaminated 
cottonseed meal was studied under conditions approximating 
those approved for commercial ammoniation of nonaflatoxin
contaminated meal. The distribution of ammoniation-related 
anatoxin reaction products, based on radioactivity concn of 
{

14C]-aflatoxin 8 1 when added to cottonseed meal containing a 
high level of naturally incurred toxin, was determined. 

453 LEE, L. S.; KOLTUN, S. P.: STANLEY, J. B. Ammonia
tion of aflatoxin B1 in a pressure chamber used to decontaminate 
toxin-containing cottonseed meal. Journal of the American Oil 
Chemists' Society (1984) 61 (10) 1607-1608 [En, 9 ref., I fig.] 
S. Regional Res. Cent., P.O.Box 19687, New Orleans, La. 
70179, USA. 

Radiolabelled aflatoxin 8 1 mixed with non-labelled 8 1 dis
tributed on an inert carrier was treated in a pressurised 
ammoniation chamber with 4% ammonia at 40 psi and held at 
100°C for 30 min. Twenty percent of the radiolabel was lost, 
probably as volatiles. Less than I% of the original toxin was 
recovered as 8 1 indicating that ammoniation altered the struc· 
ture of essentially all of the 8 1• 

454 THOMPSON, W. L.; WANNEMACHER, R. W., JR. Detec
tion and quantitation of T-2 mycotoxin with a simplified protein 
synthesis inhibition assay. Applied and Environmental 
Microbiology ( 1984) 48 (6) 1176-1180 [En, 29 ref., 4 fig., 3 
tab.] US Army Med. Res. lnst. Infectious Dis., fort Detrick, 
Frederick, Md. 21701, USA. 

A simple, rapid and sensitive bioassay for the detection and 
quantitation of T-2 toxin, involving a protein synthesis assay in 
cultured cells, is described. 

455 JABAJI-HARE, S. H.; GIBBINS, L. N.; BUSCH, L. V. The 
sensitivity of Sordariafimicola strain 71 to zearalenone. Cana
dian Journal of Plant Pathology (1984) 6 (3) 215-217 [En, fr, 
15 ref., I fig.] Dep. Environ. Bioi., Univ. Guelph, Ont. NIG 
2W I, Canada. 
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The mycotoxin inhibited growth of S. fimicola str. 71 on 
solid medium, and an inverse proportionality between the log. 
linear extension of the colony mycelium and the dose of zearale
none, up to 15 ,ugfml, was observed. The possible application of 
this sensitivity to a simple biological test for toxic activity in 
extracts from maize infected by Fusarium spp., in particular F. 
graminearum (Gibberella zeae), is suggested. 

456 DURAKOVIC, S.; BERITit, T.; VEUKONJA, J. Biosynthe
sis and biodegradation of aflatoxin B1 and G1 on maize contami
anted with common field and storage fungi. Mikrobiologija 
(1984) 21 (I) 23-35 [En, sh, 22 ref., 6 fig., 2 tab.] Lab. 
Microbial., Fac. Food Techno]. & Biotechnol., Zagreb, 
Yugoslavia. 

Aspergi//us fumigatus was grown on maize in pure and 
mixed culture. The biomass growth of the solid substrate was 
determined by chitin content and the concn of aflatoxins was 
determined by fluorodensitometry. Production of ana toxins 8 1 
and 0 1 and their ratio were found primarily to depend on the 
temp. of cultivation rather than on the growth of the mycelium. 
The decrease of concn of both anatoxins is more pronounced in 
the substrate with a higher initial water content and at a higher 
temp. of cultivation. 

457 VESELY, D.; VESELA, D.; JELINEK, R. Use of chick 
embryo in screening for toxin~ producing fungi. Mycopathologia 
(1984) 88 (2/3) 135-140 [En, 10 ref., 2 tab.] lnst. Exp. Med., 
Czechoslovak Acad. Sci., 517 83 Olesnice v Orlickych horach, 
Czechoslovakia. 

The toxinogenicity of 720 fungal isolates was evaluated 
using the Chick Embryo Screening Test. Three hundred and 
sixteen (43.9%) isolates produced some of the 23 identified 
mycotoxins, unidentified toxic metabolites were produced by 17 
(23.6%), and 234 (32.5%) isolated showed no signs of 
toxigenicity. 

458 JARRAR, B. M.; NATOUR, R. M. Suitability of some 
food stuffs for aflatoxin production. Arab Gulf Journal of Sci
entific Research (1984) 2 (2) 385-389 [En, ar, 9 ref., 2 tab.] 
Zool. Dep., Coli. Sci., King Saud Univ., Riyadh, Saudi Arabia. 

Ten foodstuffs were tested for their suitability as substrates 
for aflatoxin production by Aspergillus parasiticus NRRL 
2999. Pine nut and liquorice root (Giycyrrhiza glabra) were 
good substrates for fungal growth and aflatoxin production and 
the possible risk of contamination of these foods is discussed. 

459 DEY I, G. R.; POLASA, H. Inhibition of growth and toxin 
production by lauric acid derivath·es in Aspergillus species. 
Current Science. India (1984) 53 (15) 811-813 [En, 12 ref., I 
tab.] Dep. Microbial., Osmania Univ., Hyderabad 500 007, 
India. 

Of 3 lauric acid derivatives tested, lauricidin-1 012 was 
more effective than lauricidin~012 and lauricidin-812 in inhib
iting growth and toxin production by A. jlavus, A. ochraceus 
and A. versicolor. Higher concn of the test compounds were 
required for inhibition of both growth and toxin production 
when the fungi were grown on maize flour than on maize grain 
or in liquid medium. Aflatoxin was produced by A. jlavus. 
ochratoxin by A. ochraceus and sterigmatocystin by A. 
versicolor. 

460 POPESCU, 0.: COMAN, 1.; BAZGAN, 0.; CIUDIN, E. 
[Rapid methods of detecting some mycotoxins in combined feed~ 
stuffs and primary fodders.] Metode rapide de evidentiere a unor 
micotoxine in nutre!uri combinate §i materii prime furajcre. 
Lucriiri qliin!ifice, lnstitutul Agronomic "Ion lonescu de Ia 
Brad", Zootehnie-Medicind Veterinard (1981) 25, 89-91 [Ro, 
en, 6 ref., I fig., I tab.] 

A review of rapid screening methods for some mycotoxins, 
including aflatoxins, ochratoxins and trichothecenes, is 
presented. 

461 BILGRAMI, K. S. Mycotoxins in food. Journal of the 
Indian Botanical Society (1984) 63 (2) 109-120 [En, 76 ref., I 
tab.] Post-Graduate Dep. Bot., Bhagalpur Univ., Bhagalpur, 
India. 

The problem of contamination of foods by mycotoxins is 
reviewed. 



462 MIGUEL, J. A.; ANDRES, V. DE [Mycotoxins in grains: 
rapid determination of aHa toxins, ochratoxin A, zearalenone and 
sterigmatocystin by high precision thin layer chromatography.] 
Micotoxinas en granos: determinaciOn rapida de aftatoxinas, 
ocratoxina A, zcaralcnona y sterigmatocistina par cro
matografia en capa fina de alta eficacia. Ana/es del lnstituto 
Nacional de Investigaciones Agrarias, Agricola (1984) No. 27, 
89-99 [Es, en, 28 ref., 2 tab.] Departamento de Calidad, Con
trastaci6n y Anfllisis Instrumental, Madrid, Spain. 

The toxins were extracted from grains of cereals, legumes 
and oil plants with methanol+ water (10:2), treated with hex
ane to remove fats and with a 4% KCI soln. to prevent emulsifi
cation, and cleaned by precipitation with zinc sulphate and 
tungsten phosphoric acid and extraction with dichloromethane. 
Sandwich or vertical thin layer chromatography was used to 
separate the toxins. Natural or induced fluorescence was 
observed under UV. Aflatoxins 8 1, 8 2, G 1 and G2 were detected 
at 3, 2, 3 and 2 J.lg/kg respectively; ochratoxin A at 70 J.!g/kg, 
zearalenone at 150 pgfkg and sterigmatocystin at 60 pgfkg. 

463 YOUSEF, A. E.; MARTH, E. H. Incorporation of 
e"CJacetate into aflatoxin by resting cultures of Aspergillus 
parasiticus in the presence of antifungal agents. European 
Journal of Applied Microbiology and Biotechnology (1983) 18 
(2) 103-108 [En, 29 ref., I fig., 3 tab.] Dep. Food Sci., Wiscon
sin-Madison Univ., Madison, Wis. 53706, USA. 

Resting cultures of A. parasiticus were treated with a 
selection of agents and incorporation of [14C]acetate into 
aflatoxins 8 1 and G 1 by the mould in the presence of the agents 
was measured after 12 h of agitated incubation at 28°C. In 
general, inhibition of aflatoxin synthesis by the test chemicals 
under resting conditions was more pronounced than that 
reported earlier when the same chemicals (at the same levels) 
were tested with growing cultures of the mould. 

464 BRUCE, V. R.; STACK, M. E.; MISLIVEC, P. B. Incidence 
of toxic Alternaria species in small grains from the USA. Jour
nal of Food Science (1984) 49 (6) 1626-1627 [En, 16 ref., 2 
tab.] Div. Microbiol., FDA, Washington, DC 20204, USA. 

A total of 230 small grain samples was examined for the 
presence of Alternaria spp. after surface disinfection with 5% 
sodium hypochlorite. One or more of 9 Alternaria spp. were 
detected in 184 of the samples. Production of tenua:zonic acid, 
alternariol and alternariol methyl ether by all or some of the 
species tested is reported. The use of brine shrimp to detect these 
mycotoxins is also reported. 

465 BULLERMAN, L. B.; SCHROEDER, L. L.; PARK, K.-Y. 
Formation and control of mycotoxins in food. Journal of Food 
Protection (1984) 47 (8) 637-646 [En, 88 ref., 2 tab.] Dep. Food 
Sci. Technol., Nebraska Univ., Lincoln, Neb. 68583, USA. 

Some of the major factors that influence the formation of 
mycotoxins are considered and control measures are discussed. 
The prevention of mould growth and its relationship with 
mycotoxins is also discussed. 

466 SCOTT, P.M. Effects of food processing on mycotoxins. 
Journal of Food Protection (1984) 47 (6) 489-499 [En, 118 

ref., 10 tab.] Health Protection Branch, Health & Welfare 
Canada, Ottawa, Ont., Canada KIA OL2. 

Information from experiments on the effect of food process
ing on various mycotoxins, including aflatoxins, sterigmatocys
tin, ochratoxin A, citrinin, patulin, penicillic acid, :zearalenone, 
trichothecenes, ergot alkaloids and PR-toxin, is reviewed. 
Experiments that illustrate general principles emerging from 
this review are collated according to factors that can influence 
results on the decomposition or loss of mycotoxins during food 
processing. 

467 WATSON, D. H. An assessment of food contamination 
by toxic products of Alternaria. Journal of Food Protection 
(1984) 47 (6) 485-488 [En, 31 ref.] Food Sci. Div., MAFF, 
London SWIP 2AE, UK. 

The contamination of foods by the A. metabolites 
tenua:zonic acid, alternariol, alternariol monomethyl ether, 
altenuene and altertoxin I, and the possible synergistic effects of 
these mycotoxins are discussed. 
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468 TIEBACH, R.; BLAAS, W.; KELLERT, M.; STEINMEYER, S.; 
WEBER, R. Confirmation of nivnlcnol and deoxynivalenol by 
on-line liquid chromatography-mass spectrometry and gas chro
matography-mass spectrometry. Comparison os methods. Jour
nal of Chromatography (1985) 318 (1) 103-111 [En, 3 ref., 7 
fig., I tab.] Max von Pettenkofer-lnstitut, D-1000 Berlin 33, 
German Federal Republic. 

Gas chromatography-mass spectrometry (GC-MS) was 
compared with high performance liquid chromatography with a 
mass spectrometer and a direct liquid introduction technique 
(HPLC-DLI-MS) to determine the nivalcnol (NV) and;or 
deoxynivalenol (DON) content of naturally contaminated 
cereal samples. The combination of direct liquid introduction 
HPLC-MS in the negative ion chemical ionization mode and 
selected-ion monitoring was found to be a useful tool to confirm 
the identity of NV and DON in food sample extracts. Min. 
detectable con en with this method were of the order 5-10 l'gfkg. 

469 WI~NIEWSKA, H.; PISKORSKA-PLISZCZYNSKA, J. [Patu
lin: methods of determination and occurrence.] Patulin a: metody 
oznaczania i wystepowanie. Przeglqd Lekarski (1983) 40 (7) 
591-592 [PI, en, ru, 4 ref., I tab.] 24-100 Pulawy, ul. Party
zant6w 57, Poland. 

The concn of patulin in fodder beet. mixed feeds, soya 
meals, mai:ze, barley, wheat, silages, apples and apple products 
was determined by thin layer chromatography and high-pres
sure liquid chromatography. The presence of the mycotoxin was 
established using UV spectrophotometry and chemical tests. 
Patulin was found in 17 of the 30 fodder beet analysed and in 9 
of the 20 apple samples at 20-6188 l'g/kg and 60-1500 pgfkg, 
respectively. Patulin was not detected in any of the other 
samples. 

470 MEYER, R. A. [On the hygienic importance of the 
mycotoxin patulin.] Zur hygienischen Bedeutung des Mykotox
ins Patulin. Zeitschrift fiir die Gesamte Hygiene und ihre 
Grenzgebiete (1983) 29 (II) 655-657 [De, en, ru, 101 ref., I 
tab.] Bezirks-Hygieneinspektion und -lnstitut, 8020 Dresden, 
German Democratic Republic. 

The literature on the formation, occurrence and stability of 
patulin in foods is reviewed. 

471 GILBERT, J.; STAR TIN, J. R.; CREWS, C. Optimisation of 
conditions for the trimethylsilylation of trichotheccnc mycotox
ins. Journal of Chromatography (1985) 319 (3) 376-381 [En, 
16 ref., 2 fig., I tab.] MAFF, Food Sci. Lab., Norwich NR2 
4SX, UK. 

For screening of trichothecenes at trace levels in biological 
extracts, gas chromatography is often used, normally derivatis
ing free hydroxyl groups as trimethylsilyl ethers or 
heptaftuorobutyryl esters with detection by flame ionisation or 
electron capture. Opt. conditions were established for trimethyl
silylation. 4-Deoxynivalenol, nivalcnol and fusarenon-X were 
derivatised quantitatively with a standard mixture of bis
trimethylsilyltrifluoroacctamide and trimethylchlorosilane 
(Regisil323 ). Attention is drawn to the dangers, particularly for 
quantitative work, of incomplete reaction which may not always 
be apparent when using non-specific detection methods. 

472 STACK, M. E.; MISLIVEC, P. B.; DENIZEL, T.; GIBSON, R.; 
POHlAND, A. E. Ochratoxins A and B, xanthomegnin, viomel
lein and vioxanthin production by iso.lates of Aspergillus 
ochraceus from green coffee beans. Journal of Food Protection 
(1983) 46 (II) 965-968 [En, II ref., 2 tab.] FDA, Washington, 
DC 20204, USA. 

Forty-three percent of A. ochraceus isolates produced 
ochratoxin A (OA) at an av. level of 397 l'gfg, 17% produced 
ochratoxin B (OB) at an av.lcvcl of312J.lg/g and 84% produced 
xanthomegnin (X), viomellein (V) and vioxanthin (VX) at av. 
levels of 281, 417 and 386 J.!g/g, respectively, when cultured on 
rice and water. The highest levels of toxin production were: OA, 
2088 J.!g/g; OB, 3375 l'gfg; X, 1562pgfg; V, 2514 l'gfg; and 
VX, 2054 J.lg/ g. 

473 Mycotoxins. Poultry Adviser (1985) 18 (I) 55-60 [En, 1 
tab.] 

The mycotoxins reviewed include aflatoxins and Fusarium 
toxins. 



134 

474 UENO, 1.; HARAIKAWA, K.; UENO, Y. Quantitation of 
aflatoxin 8 1 in foodstuffs by enzyme-linked immunosorbent 
assay. Procl!edings of the Japanese Association of Mycotox
ico/ogy (1983) No.I?, 55·58 [En, 7 ref., 4 fig., 2 tab.] Dep. 
Carcinogenicity and Cancer Susceptibility, lnst. Med. Sci., 
Univ. Tokyo, 4-6-1, Shirokanedai, Minatoku, Tokyo-108, 
Japan. 

Aflatoxin B1 down to pg levels was determined by this 
method. However, it was not detected in commercial samples of 
groundnuts, pine nuts, cashew nuts, pistachio nuts, maize and 
fish feeds. 

475 AIBARA, K. [Recent aspects on the evaluation of 
aflatoxin contamination in food and foodstuffs.} Proceedings of 
the Japanese Association of Mycotoxico/ogy (1983) No.I?, 1-6 
[Ja, 2 tab.] Natn. Inst. Health, Kamioosaki, Shinagawa-ku, 
Tokyo-141, Japan. 

476 SASAKI, M. [Analysis ofnivalenol and deoxynivalenol in 
wheat and soy sauce.] Journal of Japan Soy Sauce Research 
Institute (1984) 10 (6) 183-186 [Ja, 14 ref.] Brewing Sci. Res. 
Lab., Kikkoman KK, Japan. 

The method involves extraction with acetonitrile and water 
3:1, clean-up on Florisil and silica columns, trimethylsilylation 
and GLC with electron-capture detection. Nivalenol and/or 
deoxynivalenol were detected at 0.02-0.30 and 0.02-0.21 p.p.m., 
respectively, in 5 and 4 samples of wheat grown in Japan, but 
they were not detected in 6 samples of imported wheat or in 7 
samples of soy sauce. 

477 BHATTACHRYA, M.; MAJUMDAR, S. K. Effect of some 
antifungal compounds on growth of Penicillium citrinum and 
citrinin production. Journal of Food Science and Technology, 
India (1984) 21 (I) 38-40 [En, 9 ref., I tab.] Dep. Food 
Technol., Biochem. Eng., Jadavpur Univ., Calcutta-700 032, 
India. 

Sorbic acid and butyl paraben were found to be the most 
effective inhibitors of citrinin synthesis in both synthetic 
medium and on rice. Calcium propionate, methyl paraben and 
propyl paraben also inhibited the synthesis of citrinin. 

478 TSENG, T.-C.; YUAN, G.-F.; TSENG, J.; HSIAO, 1.-W.; 
MIROCHA, C. J. Natural occurrence of Fusarium mycotoxins 
in grains and feeds in Taiwan. Botanical Bulletin of Academia 
Sinica (1985) 26 (I) 83-95 [En, ch, 19 ref., 5 fig., I map, 4 tab.] 
Inst. Bot., Academia Sinica, Nankang, Taipei, Taiwan 115. 

During 1978-81, no Fusarium mycotoxins were detected in 
any of 428 polished rice samples from various districts of Tai
wan. Maize imported from USA was found to be contaminated 
with zearalcnonc (I 0.9% of samples at 49-303~tg/kg), T-2 toxin 
(7.6% at 78-650 l'gjkg) and deoxynivalenol (97% at 95-312 
l'g/kg). One of 8 ma1ze samples from South Africa was contam
inated with zearalenonc at 303 J.tg/kg and another contained 
deoxynivalenol at 140 1'£/kg. Of 160 feed samples examined, 
6.9% of swine feeds were contaminated with zearalenone at 162-
1203 !'£/kg and 8.3% of chicken feeds at 203-1973 pgfkg; 
11.1% o( feedstuffs were contaminated at 126-152 !'g/kg. 

479 MANNON, J.; JOHNSON, E. Fungi down on the farm. 
New Scientist (1985) No.l445, 12-16 [En] 

Mycotoxins contaminate, according to FAO, some 25% of 
the world's food crops. Aflatoxin 8 1 and vomitoxin [deox
ynivalenol] are the only mycotoxins to be regulated widely, but 
while some European countries have toughened regulations 
FDA is considering a relaxation of the aflatoxin standard. 
Research into detoxification processes has recently intensified 
but there is still plenty of scope for broadening and advancing 
detoxification techniques. 

480 BENNETT, G. A.; MEGALLA, S. E.; SHOTWELL, 0. L. 
Method of analysis for deoxynivalenol and zearalenone from 
cereal grains. Journal of the American Oil Chemists' Society 
(1984) 61 (9) 1449-1451 [En, 10 ref.] Northern Regional 
Research Center, ARS, USDA, Peoria, IL 61604, USA. 

The mycotoxins are extracted, partially purified and defat
ted, then isolated by silica gel column chromatography. After 
elution, zearalenone is quantitated by TLC and deoxynivalenol 
by G LC of the trimethylsilyl derivative. The detection limit is 
about 0.02 !'g/g for each mycotoxin. 
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481 CARMAN, A. S.; KUAN, S. S.; FRANCIS, 0. J.; WARE, G. 
M.; LUEDTKE, A. E. Determination ofxanthomegnin in grains 
and animal feeds by liquid chromatography with electrochemical 
detection. Journal of the Association of Official Analytical 
Chemists (1984) 67 (6) 1095-1098 [En, 8 ref.] Food and Drug 
Administration, Natural Toxins Research Center, 4298 Elysian 
Fields Ave, New Orleans, LA 70122, USA. 

A liquid chromatographic (LC) method is described which 
uses electrochemical reduction to determine xanthomegnin in 
mixed animal feeds and grains at levels ranging from 15 to 1200 
ng/ g. After separation by LC, xanthomegnin is detected by EC 
reduction at -0.16V. Results also demonstrate that this LC 
system can separate the related metabolites viomellein and 
rubrosulphin from each other and from xanthomegnin and that 
the same EC detection system can be used to detect these 
metabolites. 

482 FREMY, J. M.; CHU, F. S. Direct enzyme-linked immu
nosorbent assay for determining aflatoxin M 1 at picogram le,·els 
in dairy products. Journal oft he Association of Official Analyt
ical Chemists (1984) 67 (6) 1098-1101 [En, 26 ref.] Univ. 
Wisconsin, Food Research Inst., Madison, WI 53706, USA. 

The optimization of enzyme-linked immunosorbent assay 
(ELISA) to detect parts per trillion levels of M 1 in various dairy 
products including liquid milk, powdered milk, yoghurt and 
cheese is described. The detection limits of M 1 in milk, yoghurt, 
cheddar and Brie were 10, 10, 50 and 25 p.p.t. (ngfkg), respec
tively. Recovery for M 1 added to these products was in the range 
70-110%. Good agreement was found for M 1 levels in several 
naturally contaminated milk samples analysed by both ELISA 
and liquid chromatography. 

483 TERHUNE, S. J.; NGUYEN, N. V.; BAXTER, J. A.; PRYDE, 
D. H.; QURESHI, S. A. Improved gas chromatographic method 
for quantitation of deoxynivalenol in wheat, corn, and feed. 
Journal of the Association of Official Analytical Chemists 
(1984) 67 (6) 1102-1104 [En, 12 ref.] Research Foods Ltd., 77 
Champagne Dr., Downsview, Ont., Canada M3J 2C6. 

Determination of deoxynivalenol in wheat and maize at 
levels as low as 20 p.p.b. is described. Ground samples are 
extracted with water, adsorbed onto a Clio Elut column, 
extracted and passed through a silica gel Sep-Pak cartridge. The 
final extract is then reacted with N-heptafluorobutyrylimidazole 
and the derivative analyzed quantitatively by gas chromatogra
phy using an electron capture detector. Results for wheat, maize 
and mixed feed samples are given as well as the results of an 
interlaboratory study on a naturally contaminated wheat 
sample. 

484 COHEN, H.; LAPOINTE, M. Capillary gas chromato
graphic determination ofT -2 toxin, HT -2 toxin, and diacetoxys
cirpenol in cereal grains. Journal of the Association of Official 
Analytical Chemists (1984) 67 (6) 1105-1107 [En, 10 ref.] 
Agriculture Canada, Food Production and Inspection Branch, 
Ottawa, Ont., Canada KIA OC6. 

T-2 and HT-2 toxins and diacetoxyscirpenol (DAS) were 
determined in cereal grains at levels as low as 100 p.p.b. forT -2 
and DAS and 50 p.p.b. for HT-2. After extraction and clean-up 
heptafluorobutyrylimidazole is added to form the ester deriva
tives, which are analysed by gas chromatography. The method 
was applied to wheat, oats and barley. Average recoveries 
ranged from a low of 65% for T-2 in barley to a high of 99% for 
DAS in oats. 

485 GOLINSKI, P.; GRABARKIEWICZ-Szcz~NA, J. Chemical 
confirmatory tests for ochratoxin A, citrinin, penicillic acid, ster
igmatocystin, and zearalenone performed directly on thin layer 
chromatographic plates. Journal of the Association of Official 
Analytical Chemists (1984) 67 (6) 1108-1110 [En, 15 ref.] 
Agricultural Academy, Dep. Chemistry, ul. Wojska Polskiego 
75, 60-625 Poznan, Poland. 

A new procedure is described for chemical confirmation of 
mycotoxins directly on thin layer plates. The developed chro
matogram was exposed to vapours of pyridine, acetic anhydride, 
or a mixture, or the mycotoxins were over-spotted. Ochratoxin 
A, citrinin, penicillic acid and zearalenone were converted to 
new fluorescent compounds, observed under UV light. Ster
igmatocystin was chemically confirmed using TLC plates 
impregnated with 0.6 N H2S04 or 10% oxalic acid in methanol. 



486 FERGUSON-FOOS, J.; WARREN, J. D. Improved cleanup 
for liquid chromatographic analysis and fluorescence detection of 
aflatoxins M 1 and M2 in fluid milk products. Journal of the 
Association of Official Analytical Chemists (1984) 67 (6) 
llll-1114 [En, 10 ref.] Florida Dep. Agriculture and Con
sumer Services, 3125 Conner Blvd., Tallahassee, FL 32301, 
USA. 

A rapid method is described for extraction and cleanup of 
raw and processed milk by using a C 18 Sep-Pakfsilica gel 
cleanup column combination. Aflatoxins arc separated by nor
mal phase liquid chromatography and their concn are deter
mined by fluorescence detection in a silica gel-packed flow cell. 
Agreement with the official method is satisfactory. Aflatoxin 
levels as low as 0.03 p.p.b. may be determined. 

487 ISING, E.; STREUBEL, U. [Detoxification of tremorgenic 
mycotoxins by the uniform dosage method [applied to contami
nated water].) Zur Detoxifizierung von tremorgenen Mykotox
inen nach dem EDP. In Tagung der Fachgruppe Bakteriologie, 
Schloss Rauischolzhausen bei Marburg. 23-25 Mai 1984. 
Giessen, German Federal Republic; Deutsche Veter· 
inarmcdizinische Gesellschaft (I 984) II9-I32 [De] 

488 VOYKSNER, R. D.; HAGLER, W. M., JR.; TYCZKOWSKA, 
K.; HANEY, C. A. Thermospray high performance liquid chro
matographic/mass spectrometric analysis of some Fusarium 
mycotoxins. Journal of High Resolution Chromatography and 
Chromatography Communications (I985) 8 (3) II9-I25 [En, 
22 ref.] 

ANIMAL FEEDS 

See a/so absts. 432, 475, 478, 481, 483, 773, 842-850 

489 CHELKOWSKI, J.; GOLINSKI, P.; RADOMYSKA, W.; WIEWI-
6ROWSKA, M. [Occurrence of zearalenone and fungi producing 
it in feedstuff components.] Wyst~powanie zearalenonu i 
wytwarzaj~cych go grzyb6w w sktadnikach paszowych. Medy-. 
cyna Weterynaryjna (1983) 39 (8) 481-482 [PI, ru, en, 10 ref.] 
Katedra Fitopatologii SGGW-AR, ul. Nowoursynowska 166, 
02-975 Warsaw, Poland. 

Of 636 samples of wheat, oats, barley and maize in 1979-81 
only 3 had zearalenone, 200, 700 and 2000 JLg/kg. Fungi form
ing zearalenone were present in 28% of samples of cereal grain 
and about 48% of Fusarium fungi tested were able to synthesize 
the mycotoxin. 

490 EWAIDAH, E. H. Effect of ammoniation treatment of 
aHatoxin B1 on mutagenicity and levels of aflatoxin M 1 in milk. 
Dissertation Abstracts International, B (Sciences and Engineer
ing) (1984) 45 (2) 502-503 [En, 133pp., Order No. 
DA8412662] Univ. of Arizona, Tucson, Arizona 8572I, USA. 

61actating Holstein-Friesian cows received ammoniated or 
untreated aflatoxin·contaminated whole cottonseed (AFWC) or 
pure aflatoxin Bl (A FBI) with their regular ration. Ammonia· 
tion of AFWC did not reduce the content of AFBI to below the 
FDA action level, but aflatoxin Ml (AFMI) content in milk of 
cows fed this AFWC or ammoniated A FBI was below the FDA 
action level (0.5 l'g/1). The mean AFBI/AFMI conversion 
ratio for the steady state period of AFMI excretion in milk was 
1.06, 1.1 8 and 0.20%, resp .• when cows were fed untreated 
AFWC, untreated AFBI and ammoniated AFWC. Feeding 
rations containing AFWC (with AFBI contents of 50IO or 55 II 
JLg/kg) resulted in a highly significant decrease in total milk 
production and feed consumption. AFM1 continued to be 
excreted in milk until120 h after discontinuing feeding AFWC; 
corresponding excretion period for ammoniated AFWC was 48 
h. Consumption of ammoniated AFB 1 also significantly 
decreased milk production. 

491 ANGUSTINUSSEN, E. [Influence ofthe topping method on 
the storage loss of fodder beers.] Aftopningsmadens indflydelse 
p3 opbevaringstabet hos fodersukkerroe. Tidsskrift for 
Planteavl (1984) 88 (3) 233-241 [Da, en, 6 ref., 2 fig., 4 tab.] 
Statens Planteavlsforseg, Landbrugscent., Statens Forsagssta, 
Roskilde, Denmark. 

In trials in Denmark in 1979-82, cultivars Kyros and Hugin 
were topped manually or with a forage harvester at 3 heights. 
After harvesting, the beets were stored at 5°C for c. 5 months. 
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For both cultivars, losses due to respiration and rot were lowest 
with manual topping. Sprouting was considerably stronger and 
respiration Joss c. 1% greater with high topping with a forage 
harvester than by hand. In addition, leaf stalks corresponding to 
c. 2% of the root mass were lost by rot. With low topping, 
respiration and rot losses were greater than the total loss of root 
and leaf stalks with high topping. It is concluded that when 
fodder beets are topped with a forage harvester it must be done 
at a height to avoid topping the beets too deeply. 

492 SA~Z, H.; RODRIGUES DE MIRANDA, L. The yeast 
Candida sequanensis sp.nov. Antonie van Leeuwenhoek ( 1984) 
50 (4) 379-38I [En, 2 ref., I tab.] Museum Natn. Histoire 
Naturelle, Lab. Ethologie et Conservation des Especes 
Animales, Pare Zoologiquc, Paris, France. 

A str. of an undescribed C. sp. was isolated from animal 
fodder in the Paris Zoo. A description of the new sp. is given and 
its distinction from the most closely resembling spp. of the genus 
is discussed. 

493 KHARCHENKO, S. N.; YATSYSHIN, A. I. (Species of the 
genusAspergillus Mich. producing kojic acid on mixed feeds and 
the role of this mycotoxin in animal pathology.] Mikrobio
logicheskii Zhurnal (I984) 46 (4) 4I-47 [Ru, en, 19 ref., 4 fig., 
2 tab.] Ukrain. Agric. Acad., Kiev, USSR. 

Of 59 strs. of 5 A. spp. isolated from I38 samples of mixed 
feeds, 22 strs. produced kojic acid. The highest number of kojic 
acid producers was found among isolates of A. jlavus and A. 
oryzae (48.1 and 33.3%, respectively), then A. fumigatus 
(28.5%) and A.nidulans (20%). A. niger produced no kojic acid. 
In tests on mice and pigs fed on infected mixed feeds, micronec
roses and haemorrhages were observed in parenchymatous 
organs in addition to hypertrophy of the mucous membrane of 
the intestine and to hyperaemia of the liver and kidneys. Dead 
animals also showed dystrophic processes in the central nervous 
system and parenchymatous organs and pathological changes in 
the stomach. These changes depended on toxin concn. Most strs. 
of A. fiavus produced only kojic acid; 4 strs. also produced 
aspergillic acid, while 1 str. also synthesized aflatoxins 8 1 and 
G,. Three strs. of A. j/avus, producing 37.6-40.5 mg kojic 
acid/kg combined feeds, were the most toxic to the exp. animals. 

494 VESONDER, R. F.; HORN, B. W. Sterigmatocystin in 
dairy cattle feed contaminated with Aspergillus versicolor. 
Applied and Environmental Microbiology (1985) 49 (I) 234-
235 [En, 23 ref., I tab.] Northern Regional Res. Cent., Agric. 
Res. Serv., Peoria, Ill. 61604, USA. 

Sterigmatocystin (7.75 JLS/fecd) and a high-propagule
density of A. versicolor were detected in feed associated with 
acute clinical symptoms of bloody diarrhoea and death in dairy 
cattle. Nine isolates of A. versicolor from the feed produced 13· 
89 Jlg sterigmatocystin per g on cracked maize and lower 
amounts in liquid culture. 

495 NGEPKEP GINTING (GINTING, N.) (Aflatoxin in commer
cial broiler feed during the rainy and dry season: I. In the prov
ince of Bogor.] AHatoksin di dalam bahan baku pakan dan 
pakan ayam pedaging: I. Di daerah Bogar. Penyakit Hewan 
(I984) 16 (27) I 52- I 55 [In, en, II ref., 2 tab.] Balai Penelitian 
Penyakit Hewan, Bogor, Indonesia. 

Of 79 samples of commercial broiler ingredients and com
plete diets examined during the rainy season, aflatoxin was 
found in the following: 8 samples at 121-140 p.p.b., 9 at 81-100 
p.p.b., 7 at 61-80 p.p.b., 9 at 4I-60 p.p.b., 12 at 21-40 p.p.b. and 
34 at 0-20 p.p.b. Of92 samples examined during the dry season, 
aflatoxin was found in the following: 6 samples at 21-40 p.p.b. 
and 86 samples at 0-20 p.p.b. The max.level of aflatoxin B1 was 
125 p.p.b. in the rainy season, compared with 37.5 p.p.b. in the 
dry season. The av. level of aflatoxin 8 1 was 44.7 p.p.b. in the 
rainy season and 11.8 p.p.b. in the dry season. 

496 RHEE, J. C.; PARK, J. M.; CHO, T. H.; CHUNG, G. S.; 
PARK, K. s. [Aflatoxin, sterigmatocystin and zearalenone con
tamination in feedstuffs.] Research Reports, Office of Rural 
Development, S. Korea, Livestock & Veterinary (I984) 26 (2) 
56-60 [Ko, en, 36 ref., 3 fig., 3 tab.] Vet. Res. lnst., Anyang, S. 
Korea. 

Of 107 feed samples (40 maize, 67 mixed feeds) examined 
by thin layer chromatography, aflatoxins were detected in 19 
samples (17.8%). Av.levels of aflatoxin 8 1 in maize and mixed 
feeds were 0.36 and 0.23 p.p.b., respectively. Zearalenone was 
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detected at 0.07-0.09 p.p.m. in 15 samples (17.6%), but no 
sterigmatocystin was detected. 

GRAIN AND PULSES 

See also absts. 480-481, 483-484, 859-860, 88I, 890 

497 KUZMANOV, D.; SHIKRENOV, D.; TODOROV, M. (Com
parative evaluation of the harmful activity of the grain beetle, the 
wheat weevil and the rice weevil.] Rastite/na Zashchita ( 1983) 
31 (10) 27-28 [Bg] VIKhVP, Plovdiv, Bulgaria. 

The comparative harmfulness of Sitophilus qranarius (L.), 
S. oryzae (L.) and Rhyzopertha dominica (F.) on grains of 
wheat. rye and maize was studied in the laboratory in Bulgaria. 
Wheat grains were most suitable for the development of all 3 
pests. while rice grains were least suitable. R. dominica dam
aged considerably more grain than either of the other species. 

498 TSVETKOV, D. [Protection of stored grain against 
stored-product pests.] Rastitelna Zashchita (1983) 31 (II) 13-
16 [Bg] lnstitut za Zashchita na Rasteniyata, Kostinbrod, 
Bulgaria. 

Measures recommended for the control of insect pests of 
stored grain (including Coleoptera and Lepidoptera) in Bulga
ria include chemical treatment with dichlorvos (Nuvan) at 200 
cm3 ft and pirimiphos-methyl (Actellic) at 8-20 cm3 ft, each 
dissolved in I litre water, and fumigation with methyl bromide 
at 45-60 gfm3 for 48-72 h. 

499 LOSCHIAVO, S. R. (EDITOR) Insects, mites, and molds in 
farm-stored grain in the Prairie Provinces. Publication, Agri
culture Canada (1984) No. 1595/E, 31 pp. ISBN 0-662-12956-
3 [En, 7 fig.] Research Station, Agriculture Canada, Winnipeg, 
Manitoba, Canada. 

This booklet on insects, mites and moulds of stored grain in 
the Prairie Provinces of Canada includes sections on common 
pests of stored grain ( 17 species of Coleoptera, Lepidoptera, 
Acari and psocids); causes of grain spoilage and infestation; 
detecting infestation; and controlling infestation (with contact 
insecticides and by fumigation and cold weather treatment and 
sanitary measures). 

500 CAVALER, L. C.; FRIGATO, V. (Several years of experi
mentation with pirimiphos-methyl for the protection of stored 
cereals.] Sperimentazioni pluriennali con pirimifos-metile per Ia 
difesa dei cereali immagazzinati. Jn J<> simposio sulla dtfesa 
antiparassitaria nel/e industrie alimentari e Ia protezione degli 
alimenti. Piaeenza, Italy; Camera di Commercia Industria 
Artigianato e Agricoltura (1982, pub!. 1984) 137-154[It, en, 7 
ref.] ICI Solplant S.p.A., Milan, Italy. 

The effectiveness and persistence of dusts and sprays of 
pirimiphos-methyl for protecting cereal grains against the com
monest stored-products insects and in controlling infestations 
already present were tested in Italy in 1977-81. The compound 
appeared to perform well as a preventive and as a curative 
treatment against Sitophilus granarius (L.), Tribolium con
fusum Duv. and Oryzaephilus surinamensis (L.) and to have 
considerable effect on Rhyzopertha dominica (F.) although it 
did not give complete control. Dust and liquid formulations were 
equally effective. but the latter are recommended because they 
are easier to apply (especially as regards measurement of the 
correct dose) and cause less environmental pollution. 

501 SINGH, D.; MUIR, W. E.; SINHA, R.N. Apparent coeffi
cient of diffusion of carbon dioxide through samples of cereals 
and rapeseed. Journal of Stored Products Research (1984) 20 
(3) 169-175 [En, 23 ref., 2 fig.] Department of Agricultural 
Engineering, Saskatchewan University, Saskatoon, Saskatche
wan, S7N OWO, Canada. 

The apparent diffusion coefficients of carbon dioxide (C02) 

through rapeseed, wheat, maize and oats were determined in the 
laboratory using a specially designed cylindrical diffusion appa
ratus. The diffusion coefficient was not affected significantly (P 
> 0.05) by the direction of CO, flow in relation to force of 
gravity. The effect of compaction of wheat (38-42% porosity) 
on diffusion coefficient was not significant (P > 0.05). Coeffi
cient of diffusion, however, decreased with increasing moisture 
content of wheat. At 10°C, the mean diffusion coelncients of 
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C02 through stored seeds were: rapeseed at 8% moisture con
tent, 2.8; wheat at 13% moisture content, 3.5; maize at 14% 
moisture content, 3.0; and oats at 14.5% moisture content, 3.9 
mm2fs. 

502 SINGH, T.; TYAGI, R. P. S. Fungal diseases and spoilage 
of cereals and millets in storage. In Review of tropical plant 
pathology. Volume I {edited by Raychaudhuri, S.P.; Verma, 
J.P.j. New Delhi, India; Today and Tomorrow's Printers and 
Publishers (1984) 485-499 [En, 45 ref., 2 tab.] Indian Grain 
Storage Ins!., Hapur-245101, India. 

This review includes discussion of factors required for 
growth and development of fungi, grain microbiology and 
nature of losses. mycotoxins and recommendations for control of 
grain mycofl.ora. Fungi associated with seeds of cereals, includ
ing wheat, rice, maize, sorghum, bajra (Pennisetum ameri
canum] and ragi [Eieusine coracana] are tabulated. 

503 BILGRAMI, K. S.; SINHA, K. K. Mycotoxins in cereals. 
In Review of tropical plant pathology. Volume I {edited by 
Raychaudhuri, S.P.; Verma, J.P.]. New Delhi, India; Today 
and Tomorrow's Printers and Publishers (1984) 355-374[En, 8 
pp. of ref.] Post-Graduate Dep. Bot., Bhagalpur Univ., Bha
galpur-812007, India. 

This review includes discussion of mycotoxins, including 
afl.atoxins, sterigmatocystin, yellow rice toxins (citrinin, luteos
kyrin, cyclochlorotine, rugulosin and citreoviridin), patulin, 
penicillic acid, ochratoxins, rubratoxins. trichothecenes and 
zcaralenone and factors affecting their natural occurrence and 
control in cereals, including maize, rice, wheat, barley, oats, 
millet and sorghum. 

504 CHELKOWSKI, J.; VISCONTI, A.; SOLFRIZZO, M.; BOT· 
TALICO, A. Formation of mycotoxins by Fusarium species 
from cereals in Poland. Phytopathologia Mediterranea (1984) 
23 (I) 43-46 [En, it, 20 ref., I tab.] Dep. Pl. Path., Univ. 
Warsaw, Poland. 

Of 15 F. spp. from wheat, rye and triticale, 15 of 19 F. 
culmorum isolates, 3 of 4 F. graminearum [Gibberella zeae] 
isolates and 2 of 3 F. sambucinum [G. pulicaris] isolates pro
duced zearalenone; 13 F. culmorum and 2 G. zeae isolates pro
duced deoxynivalenol; 13 F. culmorum isolates produced 3-
acetyldeoxynivalenol; and 2 of 5 F. sporotrichioides isolates 
produced T-2 and HT-2 toxins. 

505 DHALIWAL, A. S.; KAUR, D. Scientific storage offoodg
rains at domestic level: an evaluative study in Ludhiana district 
(Punjab). Journal of Research. Punjab Agricultural University 
(I 984) 21 (2) 283-290 [En, 3 ref., 3 tab.] Dep. Extension Edu
cation, Punjab Agric. Univ., Ludhiana, Jndia. 

A study was conducted with 86 rural women in 9 villages of 
this district. Grain storage patterns followed, in descending 
order of use. were: stores; open floor spreading; metallic bins; 
lined jute bags; concrete bins; jute bags in wheat Bhusa; tin 
boxes; and mud bins. The popularity of insecticides, in descend
ing order of use was: Celphos; Malathion and EDB [ethylene 
dibromide] ampoules; whereas rodent control was preferably 
carried out by zinc phosphide followed by anti-coagulant. Most 
regarded gains from the scheme as technical knowledge and 
grain saved from loss. Prescribed precautions were followed, the 
women were confident of doing independent scientific grain stor
age, helped others to do the same and were satisfied with the 
overall working of the scheme. Some suggestions are made with 
regard to promoting scientific storage of grains at the domestic 
level and include arrangements for subject training, supply of 
chemicals and streamlining the scheme for subsidy. 

506 TANAKA, T.; HASEGAWA, A.; MATSUKI, T.; ISHII, K.; 
UENO, Y. [An improved method for analysis of deoxynivalenol 
and nivalenol in cereals and its application.] Proceedings of the 
Japanese Association of Mycotoxicology (1984) No.20, 25-27 
[Ja, en, 8 ref., 3 tab.] Public Health Res. lnst. Kobe City, 4-6 
Minatojimanaka-machi, Chuoh-ku, Kobe 650, Japan. 

A method for the chemical analysis of deoxynivalenol and 
nivalenol more rapid than that previously given [Proceedings of 
the Japanese Association of Mycotoxicology (I 984) No.19, 34] 
is described. For the quantitative determination of the mycotox
ins at concn greater than 10 p.p.b. a Florisil column was used, 
whilst for concn less than I 0 p.p.b. a Sep-pak column was 
employed. The latter method was applied to 30 samples of 

· wheat, barley and maize. Both trichotheccncs were detected in 



13 samples of Japanese wheat and barley. Deoxynivalenol alone 
was detected in 7 samples of maize from the USA. Overall the 2 
mycotoxins were detected in 80% of the cereals tested. 

507 KULMANOV, M. E. [Incidence of contamination of 
maize grain by aflatoxins in some regions of Kazakhstan.) 
Voprosy Pitaniya (1982) No.6, 68-69 [Ru, 10 ref.] Gorodskaya 
sanitarno-Cpidcmiologicheskaya stantsiya, Alma-Ata, Kazakh 
SSR. 

In Kazakhstan in 1980-81, of 6S samples of maize 31 had 
aflatoxin, more than 10 pgfkg in 9. From S to 10 pgfkg was 
detected in 2 of 37 samples of wheat and in I of II samples of 
barley. Mixed grain feeds had up to 100 pgfkg in 12 of 20 
samples. No aflatoxin was detected in 8 sorghum or 19 ·rice 
samples. 

Barley, Oats, Rye 

See also abst. 432 

508 BELL, A. C.; MOORE, J. P. Varietal susceptibility of 
winter barley to attack by the grain weevil Sitophilus granarius. 
Annals of Applied Biology (1984) 104 (Supplement, Tests of 
Agrochemicals and Cultivars, S) 110-111 [En, 7 ref] Agricul
tural Zoology Research Division, Department of Agriculture 
for Northern Ireland, Newforge Lane, Belfast BT9 SPX, UK. 

Grain of seven varieties was placed in glass jars in a growth 
chamber (2S°C, 68% Rfl) and after ten days 40 one-week-old 
adultS. granarius were introduced into each jar and allowed to 
feed and oviposit for 12 days. The varieties differed in suscepti
bility, the four six-rowed varieties being more resistant than the 
three two-rowed. Six-rowed Hoppel was the most resistant. 

Maize 

See also absts. 456, 478, 496, 528, 870 

509 ZWATZ, B. [Maize diseases and fungal poisons 
(mycotoxins).] Maiskrankheiten und Pilzvergiftungen 
(Mykotoxine). Pjlanzenarzt (1984) 37 (7) IIS-117 [De, 2 fig., 
2 tab.] Bundcsanstalt fiir Pflanzenschutz, Vienna, Austria. 

These are discussed in relation to fodder quality and animal 
health in Austria. Temp. conditions favouring mycotoxin pro
duction are given for field pathogens (Fusarium spp.) and stor
age fungi (Aspergillus sp., Penicillium sp. and Alternaria sp.). 
Mycotoxins produced by each sp. and their effects on animals 
consuming them arc tabulated. Preventative measures are dis
cussed, with particular reference to the use of cultivars resistant 
to Fusarium stem and car rot. Susceptibilities of 45 cultivars are 
listed. 

510 VINAS, 1.; SANCHIS, V.; HERNANDEZ, E. [Investigation 
of mycotoxins and mycoHora of maize from silos.] Investigaci6n 
de micotoxinas y micoflora en maiz procedentc de silos. 
Phytopathologia Mediterranea (1984) 23 (I) 23-27 [Es, en, 21 
ref., 5 tab.] Escuela Tecnica Superior de Ingenieros Agr6nomos, 
Valencia, Spain. 

Significant differences were found in the incidence of 
Aspergillus jlavus and Penicillium spp. among different silos 
and between ground and unground grain. Incidence of 
Fusarium spp. was low, F. moniliforme [Gibberel/afujikuroi] 
predominating. Aftatoxins (B 1, 82, G1 and G2) were found in 
15% of the kernels and zearalenone in 5%, at insignificant concn. 

511 COMMONWEALTH MYCOLOGICAL INSTITUTE Myeotoxins 
of maize - update 1983. Annotated Bibliography. Common
wealth Agricultural Bureaux. Animal/Human Series ( 1983) 
No.L.I3, 62 pp. [En, See RMVM 16, 751; 17, 1162; RPP 6/, 
2243] Commonw. Mycol. lnst., Kcw, Surrey, UK. 

This bibliography contains 228 references with abstracts to 
plant and animal mycotoxins occurring in maize. 

512 LEY, W. B. Mycotoxins in stored corn linked to fatal 
equine disease. Feedstuffs (198S) 57 (4) 7 [En, S ref.] Reg. 
Coli. Vet. Med., Polytech. lnst. & State Univ., Blacksburg, 
Virginia 24061, USA. 

An association between equine leukoencephalomalacia 
(ELEM) and the feeding of corn (maize) contaminated with 
Fusarium moniliforme has been established, but the mycotoxin 
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responsible for the disease has yet to be identified. A consistent 
finding in outbreaks is the feeding of corn exposed to a dry 
period early in its growth, and harvested under wet conditions. 
Conditions favouring growth ofthe fungus were not necessarily 
the same as those favouring toxin production. It has been esti
mated that the fungus is present in 80-100% of corn harvested in 
the US, and there is a 90% correlation between feeding with 
such corn and ELEM. During a IS-month period in 1978-79, II 
outbreaks of ELEM among 335 horses were investigated in 
Illinois. Of the 43 (13%) horses affected, 39 (91%) died. Corn 
feeding was associated with each outbreak and F. monillforme 
was cultured from feed samples, whether or not these were 
visibly mouldy. In an outbreak of illness and death of horses in 
Thailand, the mouldy corn and peanut meal fed contained 
aflatoxin 8 1, but this toxin has not been implicated in ELEM; it 
is not known if F. moniliforme was present. 

Rice 

513 ANNIS, P. C.; BANKS, H. J.; SUKARDI Insect control in 
stacks of bagged rice using carbon dioxide treatment and an 
experimental PVC-membrane enclosure. Canberra, Australia; 
Commonwealth Scientific and Industrial Research Organiza
tion (1984) 38 pp. ISBN 0-643-03690-3 [En, 44 ref., IS fig., 
2SO X 17S mm, Division of Entomology Technical Paper No. 
22] Division of Entomology, CSIRO, GPO Box 1700, Can· 
berra, ACT 260 I, Australia. 

During a study carried out in New South Wales, bag stacks 
of milled rice were fully enclosed in an envelope of poly( vinyl 
chloride), consisting of a fitted membrane covering the top and 
sides of the stack, bonded with adhesive to the floor sheet. In this 
well scaled enclosure, carbon dioxide was a feasible alternative 
fumigant to methyl bromide or phosphine. Addition of gas at a 
rate of 2.4 kg/tonne gave an average concentration of 70% 
within the stack. In all cases, the rate of loss was such that an 
initial level of 70% of carbon dioxide would have taken longer 
than 10 days to decay to 35%, the regime rc~uired for complete 
insect kill. When, under humid tropical cond1tions in Indonesia, 
the covers were removed from the 4 treated stacks 28, 56,86 and 
133 days after the addition of carbon dioxide, the rice was in 
good condition and the initial infestation by a number of pest 
species, including Tribolium castaneum (Hbst.) and 
Rhyzopertha dominica (F.), had been eliminated. Since no 
infestation could be detected when the stacks were opened, 
despite the presence of insects and rodents in the storage area, 
the covers appeared to have provided satisfactory protection, 
and it is concluded that the process appears commercially feasi
ble as a means of protecting bag stacks of durable commodities 
against insect pests. 

514 AVILils PACHECO, R.; ACEVEDO, R. [Damage caused by 
the moth (Corcyra cephalonica) to stored rice.J Danos causados 
par Ia polilla (Corcyra cepha/onica) al arroz almacenado. 
Ciencias de Ia Agricultura (1983) No. 14, 4S-49 [Es, en, II ref., 
1 fig.] Institute de Investigaciones Fundamentales en Agricul
tura Tropical 'Alejandro de Humboldt', Academia de Ciencias 
de Cuba, Havana, Cuba. 

The nature and extent of the damage caused by larvae of 
Corcyra cephalonica (Stnt.) to polished rice of different indus
trial qualities were studied in the laboratory in Cuba. Feeding 
by the larvae on the outside of the grains caused these to stick 
together in clumps, which contained intact and broken grains, 
exuviae, silken threads, dust and detritus. Each larva gave rise 
to some 4-6 clumps. It was calculated that a single larva com
pleting its development in 250 g rice contaminated 7 g by form
ing clumps. When more than 161arvae were developing in 250 g, 
a change in the colour of the rice was noticed, together with an 
unpleasant odour. 

Sorghum, Millet 

515 RABIE, C. J.; LUBBEN, A. The mycoftora of sorghum 
malt. South African Journal of Botany (1984) 3 (4) 2SI-2SS 
[En, af, 31 ref., 4 tab.] Natn. Res. lnst. Nutritional Diseases, 
South African Med. Res. Council, Tygerberg, South Africa. 

Samples were collected from 3 industrial (22 samples) and 
10 commercial (6S samples) maltsters over a period of 3 yr. 
Fungal propagule counts were made of surface sterilized kernels 
on 4 different media (PDA, acidified Czapek-Dox medium, 
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malt-salt agar and pcntachloronitrobcnzcne medium) using 
both the dilution plate and the whole kernel method. Counts 
were unacceptably high in many samples, especially in certain 
commercial malts. Counts differed between malts from different 
industrial malt producers. some consistently shoWing higher 
ontamination levels than others. Differences were found 
between the dominant fungi occurring in the 2 malt types and 
the 2 evaluation methods also gave different results regarding 
certain taxa. In all, 61 different spp. representing 29 genera 
were found to occur in sorghum malt. Fungi most frequently 
enountered were: yeasts, Rhizopus rhizopod!formis, R. oryzae. 
Aspergillus clavatus, A. jlavus, Fusarium moni/iforme [Gib
berella fujikuroi] var. subglutinans, F. chlamydosporum [F. 
fusarioides] and Phoma sorghina. 

516 RAO, B. L.; HUSAIN, A. Presence of cyclopiazonic acid 
in kodo millet (Paspalum scrobiculatum) causing 'kodua poison
ing' in man and its production by associated fungi. Mycopatho
logio ( 1985) 89 (3) 177-180 [En, 13 ref., 4 fig.] Cent. lnst. Med. 
Aromatic Plants (CSIR), Post Bag 1, PO; RSM Nagar, Luck
now 226 016, India. 

Cyclopiazonic acid was isolated from a sample of Pas
palum that caused poisoning in man. An extract of the toxic 
grain, when injected intraperitoneally into mice, produced simi
lar symptoms. The seed was infected by Aspergil/usjlavus and 
A. tarnarii and both fungi produced cyclopiazonic acid. 

Wheat, Buckwheat 

See also absts. 476, 872 

517 ARCOZZI, L.; CONTESSI, A. [Synthetic pyrethroids 
against Sitophilus granarius L. in mini-silos.] Piretroidi di 
sintesi contra il Sitophilus granarius L. in minisilos. In 3° 
simposio sui/a difesa antiparassitaria nelle industrie ali
mentari e Ia protezione degli a/imenti. Piacenza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura (1982, publ. 
1984) 127-135 [It, en, 6 ref., \0 fig.] Osservatorio Malattie 
Piante, Regione Emilia Romagna, Ufficio Staccato di Ravenna, 
Italy. 

In view of the increasing development of resistance to some 
insecticides by stored-products insects, synthetic pyrethroids 
(cypermethrin, fenvalerate, permethrin, deltamethrin and the 
experimental WL-85871 [the [IS-[ia(R*),3a]]- and [1R
[la(S*),3a]]-isomers of cypermethrin]) were tested in Italy in 
wheat grains in small silos artificially infested with Sitophi/us 
gJffil!arius (L.) at the rate of 4-5 adults/kg wheat. The results 
iriaicatcd that deltamethrin at 0.5 or I p.p.m. and WL-85871 at 
I or 2 p.p.m. appreciably reduced the infestation from over 
I 0 000 to below 1000 insects/kg. 

518 Su, H. C. F. Evaluation of black pepper as a protectant 
of wheat in storage against rice weevils. Journal of the Georgia 
Entomological Society (1984) 19 (I) 45-48 [En, 9 ref.] Stored
Product Insects Research and Development Laboratory, ARS, 
USDA, Savannah, Georgia 31403, USA. 

Ground black pepper and its acetone extract were used in 
studies in the USA to surface-treat wheat grain, which was then 
infested with Sitophilus oryzae (L.). The ground pepper at 1000 
p.p.m. provided good protection of the stored grain by signifi
cantly reducing the F1 progeny for up to 6 months after treat
ment. Doses of 500 and 250 p.p.m. did not give significant 
reductions. The acetone extract at 300 and I 00 p.p.m. greatly 
reduced the F1 progeny I day after treatment. At 300 p.p.m., the 
rate of reduction remained constant up to 6 months after treat
ment and then decreased gradually at a low rate; the reduction 
given after I year of storage was 40.88%. However, at 100 
p.p.m., efficacy decreased after 3 months and was lost after 9. 

519 SiNGH, T.; TYAGI, R. P. S.; RAM, B. Bavistin and 
bavistin + TMTD as effectiYe fungicides for control of storage 
fungi. Pesticides ( 1984) 18 (II) 35,41 [En, 8 ref., 1 tab.] Indian 
Grain Storage Inst., Hapur, UP, India. 

In lab. tests with freshly harvested wheat grains sterilized 
and inoculated with Aspergillus sp. and Penicillium sp., seed 
treatment with Bavistin [carbendazim] + TMTD [thiram] con
trolled storage fungi for at least 275 d while Bavistin alone was 
effective for short term storage (up to 45 d.). Neither fungicide 
adversely affected seed germination. 
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Pulses 

520 SALUNKHE, V. S.; JADHAV, L. D. Relative susceptibility 
of some gram (Cicer arietinum L.) varieties to pulse beetle (Cal
/osobruchus macu/atus Fnb.) in storage. Legume Research 
(1982, reed. 1984) 5 (1) 45-48 [En, 9 ref.] Department of 
Entomology, Mahatma Phule Agricultural University, Rahuri-
413722, India. 

During a laboratory study carried out in India, seeds of 22 
varieties of gram (Cicer arietinum) were screened for their 
relative susceptibility to infestation by Callosobrqchus macu
la/lis (F.). The variety Sel-436 was least preferred by the pest 
for oviposition (I egg/50 g seed), while L-550 was most pre
ferred (824.67 eggs/50 g seed). A positive correlation was 
observed between oviposition and seed surface, seeds with 
smooth surfaces being preferred to those with rough and spiny 
ones. On the basis of percentage infestation and percentage loss 
in seed weight, Sel-436 was most resistant (0.76% infestation 
and 0.28% weight loss) and L-550 most susceptible (46.93% 
infestation and 20.46% weight loss). A newly developed variety, 
Phule G-1, was moderately susceptible to the pest (13.70% 
infestation and 6.25% weight loss). 

521 SANO-FUJII, I. Effect of bean water content on the 
production of the active form of Ca/losobr~chus maculatus (F.) 
(Coleoptera: Bruchidae). Journal of Stored Products Research 
{1984) 20 (3) 153-161 [En, !6 ref., 2 fig.] Entomological Labo
ratory, College of Agriculture, Kyoto University, Japan. 

The effect of water content of beans (Vigna angularis) on 
production of the active form in Callosobruchus macu/atus (F.) 
was investigated. High larval density caused an increase of 
water content of beans through larval metabolism. However, 
bean water content influenced the production of the active form 
only when combined with artificial temperature rise. The results 
showed that beans with high water contents (16.2 and 22.1%) 
create a favourable condition for the production of the active 
form. The active form docs not emerge from dry beans (with 
water contents of 8.7 and 12.4%), the increased water content of 
beans during larval growth facilitates the production of the 
active form and the decrease of bean water content prevents the 
production of the active form. It was also shown that bean water 
content and temperature are closely related and work, in one 
sense, in a complementary manner for the production of the 
active form. 

522 LARCHER, J.; GODON, P.; SALEZ, P. [Storage of soya 
bean (Glycine max L. Merrill) seeds in the tropics.] Conservation 
des semences de soja (Glycine max L. Merrill) en zone tropi
cale. Agronomie Tropicale (1984) 39 (3) 252-258 [Fr, en, es, 
11 ref., 3 graphs, 9 tab.] IRAT-GERDAT, Montpellier, France. 

Fungi detected on stored seeds were field fungi. These arc 
listed. Bacterial contamination increased wtih storage time, but 
the bacteria were not identified. Factors favouring contamina
tion in Senegal, Guyana and Cameroon and suitable storage 
conditions, which depend on RH and temp., in each are 
discussed. 

523 MAHESHWARI, R. K.; MATHUR, A.; MATHUR, S. K. 
Effect of fungi on total sugars in lobia (Vigna sinensis Savl.) 
seeds stored at different RH and temperature. Indian Botanical 
Reporter (1984) 3 (1) 89-90 [En, 6 ref., 1 tab.] Dep. Bot., Agra 
Coli., Agra-282-002, India. 

The results are tabulated of the effects of 5 Aspergillus spp. 
and Fusarium moniliforme [Gibberellafujikuroi] on total sug
ars of stored cowpea seed. 

524 SENTER, s. D.; Cox, N. A.; BAILEY, J. S.; MEREDITH, F.!. 
Effects of harvesting, transportation, and cryogenic processing 
on mieroflora of southern peas. Journal of Food Science (1984) 
49 (6) 1410-1411, 1437 [En, 11 ref., 2 tab.] USDA, Richard B. 
Russell Agric. Res. Cent., Athens, Ga. 30613, USA. 

Samples of southern peas (Vigna unguiculata) were 
obtained at critical stages in a normal harvesting, transportation 
and cryogenic processing operation and microbiologically 
analysed for total plate count, Enterobacteriaceae counts, and 
yeast and mould counts. Operations involving extended holding 
times tended to increase all counts significantly, although subse
quent processing reduced thse counts to an acceptable level. 



525 KOVATS, S. K.; DOYLE, M.P.; TANAKA, N. Evaluation 
of the microbiological safety of tofu. Journal of Food Protec
tion (1984) 47 (8) 618-622 [En, 21 ref., 5 tab.] Food Res. Inst., 
Wisconsin-Madison Univ., Madison, Wis. 53706, USA. 

The safety of tofu inoculated with different bacterial patho
gens and held at different temp., was evaluated. At appropriate 
temp. (5-25'C) tofu readily supported the growth of all patho
gens evaluated. Rcsul~s substantiate the need for: (a) Imple
menting a high lev.el of sanitary practices during tofu 
production, (b) pastcurising tofu after packaging and (c) prop
erly refrigerating tofu during storage and display. 

FLOUR AND .QAKERY PRODUCfS 

See also absts. 420, 866 

526 MONTE, G. DAL {Pest control: the problem of "quality" 
in mills and pasta factories.] La Iotta contra gli infestanti: 
problema di "qualitA" per molini c pastifici. In Jll simposio sui/a 
dife~a antiparassitaria nel/e industrie alimentari e Ia prote
zione degli alimenti. Piaccnza, Italy; Camera di Commercia 
Industria Artigianato e Agricoltura (1982, publ. 1984) 83-90 
[It, en, 13 ref.] Gabinctto Analisi Entomologiche, Ministero 
Agricoltura e foreste, Rome, Italy. 

The importance of cereal products, such as bread and 
pasta, to the economy 9f Italy is discussed, and especially the 
elimination of pests from the places in which these products are 
prepared, including Plodia interpunctel/a (Hb.) and Ephestia 
.kuehniella Zell. in the bends of pipes conveying flour, and 
Tribolium and Lepisma spp. in the heating and drying 
apparatus. 

527 TREMATERRA, P.; LOCATELLI, D. P.; PAGANI, M. A. 
[Influence of temperature on the development of Ephestia 
kuehniel/a Z_eller (Lepidoptera, Phycitidae) on different flours 
and meals.] Influenza della temperatura sullo sviluppo di Ephes
tia kuehniella Zeller (Lepidoptera, Phycitidae) su diverse 
farine e semole. In Jll simposio sui/a difesa antiparassitaria 
nelle industrie alimentari e Ia protezione degli alimenti. Pia
cenza, Italy; Ca111era di Commercia Industria Artigianato e 
Agricoltura (1982, publ. 1984) I 17-126 [It, en, I I ref.] Jstituto 
di Entomologia Agraria, Facolt3 di Agraria, Universit3 degli 
Studi, Milan, Italy. 

The results are reported of laboratory investigations in 
Italy on the effect of different temperatures on the life cycle of 
Ephestia kuehniel/a Zell. r~red on flours and coarse meals 
from different places. No larvae hatched at l2°C and 70% RH; 
at 25 and 31 'C, development was possible, but the timing and 
percentage of adult emergence varied according to other factors. 
In ftour, the survival rate from egg to adult varied from 54 to 
98% and in coarse meal from 72 to 92%. In flour, which had a 
low content of rough fibre and ash, the phyticid had a rather 
long development period (48.03 days at 25'C and 60.43 days at 
31 °C), while in coarse meal this was reduced to 42.06 days at 
25'C and 38.98 days at 31 'C. 

Flour 

See also abst. 638 

528 MOLINARI, F. [Varietal susceptibility of maize grains to 
pests.] Sensibilit3 varietale della granella di mais agli infestanti. 
In Jll simposio sui/a difesa antiparassilaria nelle industrie a/i
mentarl e Ia protezione degli alimenti. Piacenza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura (1982, publ. 
1984) 99-105 [It, en, 6 ref., I fig.] lstituto di Entomologia, 
Facolta di Agraria, Universita Cattolica del Sacra Cuore, Pia
ccnza, Italy. 

The results are reported of tests in Italy on the susceptibil
ity of normal, opaque and floury forms of grain from 9 varieties 
of maize, which was assessed by the numbers of adults emerging 
from 100 grains originally infested by 3 males and 3 females and 
by the length of time before the adults of the new generation 
emerged. Differences in susceptibility between the normal, 
opaque and floury forms varied according to the cultivar, but the 
variety H84 proved more resistant than the others to Sitolroga 
attack, followed by A619 and H93 which were seldom infested. 
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529 GRONCHI, C. [Aspects of flour storage in bakeries.] 
Aspetti della conservazione delle farine nei laboratori di panifi
cazione. In 3() simposio sui/a dJfesa antiparassitaria nelle 
industrie alimentari e Ia protezione degli a/imenti. Piacenza, 
Italy; Camera di Commercia Industria Artigianato e Agricol
tura (1982, publ. 1984) 107-115 (It, en, 8 ref., 3 fig.] Associa
zione Panificatori, Panificatori Pasticcieri ed Affini di Milano e 
Provincia, Milan, Italy. 

In this general paper on the correct storage of sacks of flour 
in bakeries in Italy to prevent its invasi_on by moulds, bacteria 
and arthropods, the insect and mite species found in bakeries are 
listed. These include not only the usual stored-products pests 
such as Ephestia kuehniella Zell., Tribolium spp., Cryptolestes 
spp .• Oryzaephilus surinamensis (L.) and Tenebrio molitor L. 
but also the cockroaches B/attella germanica (L.), Blatta 
orienta/is L. and Periplaneta americana (L.) and mites includ
ing Acarus siro L. It is pointed out that mites multiplying in 
flour or feeding on moulds growing on Hour are responsible for 
most of the asthma and other allergic conditions found among 
bakery staff. Such infestations are best prevented by high stan
dards of cleanliness and tidiness in bakeries, avoiding the 
accumulation of loose flour or other debris in inaccessible cor
ners and stacking the sacks in such a way as to give the least 
possible access to pests; if however chemical control becomes 
necessary, pyrethrins is recommended both as a dust and as a 
fumigant, because of its low mammalian toxicity. 

530 PEDREITI, C. [Filth-test on wheat flour: a collaborative 
study on the counting of insect fragments carried out under the 
auspices of the Contaminants Commission of the Italian Associa::
tion of Quality Control. Food section.] Filth-test su farine di 
grana: studio collaborativo per Ia numerazione dei frammenti di 
insetto svolto nell'ambito della Commissione Contaminanti 
della Associazione Italiana Controllo Qualit:l. Sezione ali
mentare. In Jll simposio sul/a difesa antiparassitaria nel/e 
industrie alimentari .e Ia protezione degli alimenti. Piacenza, 
Italy; Camera di Commercia Industria Artigianato e Agricol
tura (1982, publ. 1984) 381-392 [It, en, 15 ref., 1 fig.] 
Laboratorio Controllo Qualitil Plasmon S.p.A, Milan, Italy. 

Preliminary observations arc made on the criteria for 
establishing an acceptable level of insect fragments in food. 
While the Food and Drugs Administration of the USA has an 
acceptance threshold of 50 insect fragments/ I 00 g product, the 
Bureau of Microbial Hazard in Ottawa, Canada, recommends a 
lower level. The results of a collaborative study on wheat flour 
involving the laboratories of several food processing companies 
in Italy suggested a difficulty in distinguishing vegetable fibres 
from insect fragments. Examination of l 000 flour samples by 
methods that are described (filth test) indicated that most of the 
flour sold on the Italian market measured up to the FDA stan
dards, and only 2-4% of the samples contained more than 50 
insect fragments/50 g flour. 

Bakery products 

See also absts. 422, 525 

531 MEGALLA, S. E.; ABDOU, R. F.; BAGY, M. M. K. Fun
gal flora of Egyptian baladi bread with special reference to the 
mutagenic effects of their toxic metabolites. Mycopathologia 
(1985) 89 (I) 35-41 [En, 18 ref., 3 fig., 2 tab.] Dep. Bot., Assiut 
Univ., Assiut, Egypt. 

Most of the isolated fungi belonged to Aspergillus. The 
presence of non-heat resistant fungi on both flat surfaces of the 
bread came from contamination after baking and from 
improper handling. Among the heat resistant fungi A. fumi
gatus and A. niger were recorded in the centre of the bread 
although the temp. during baking would have reached about 
l00°C. Several kinds of aberrations were observed in all stages 
of mitotic division in the roots of Allium cepa previously 
immersed in mouldy bread extracts. The fungal metabolites 
induced tripolar and quadripolar spindles and multinucleate 
and polyploid cells were observed under relatively high concn. 
Damaged cells were noticed at either higher concn or lower 
concn with long exposure. 
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S32 PRICE, R. L.; JORGENSEN, K. V. Effects of processing 
on aflatoxin JeyeJs and on mutagenic potential of tortillas made 
from naturally contaminated corn. Journal of Food Science 
(1985) SO (2) 347-349, 357 [En, 20 ref., 2 tab.] Dep. Nutr. & 
Food Sci., Arizona Univ., Tucson, Ariz. 85721, USA. 

Naturally contaminated maize containing 127 .ug/kg total 
aflatoxin was divided into kg samples and treated with Ca(OHh 
for making tortillas. The treatments varied in% Ca(OH)2, boil
ing time and holding time. Samples were taken after each 
processing step. Aflatoxin levels and mutagenic activity of ace
tone estractions of alkaline and reacidified products were mea
sured. All treatments caused a decrease of aflatoxin (up to 
46%); however acidifying products prior to analysis caused ref
ormation of much of the original aflatoxin. Acidified tortillas 
had a higher mutagenic potential than that of the control maize. 
The tortilla manufacturing process may not be as effective in 
anatoxin destruction as originally surmized. 

SUGAR AND CONFECfiONERY 
PRODUCTS 

Sugar 

S33 SAENG-ON, B.; DAENGSUBHA, W. !Bacteria in sugar 
cane juice from the cane sugar processing in Thailand.} Kaset
sart Journal (1984) 18 (3) 153-161 [Thai, en, 7 ref., 4 fig., 5 
tab.] 

The species of bacteria which had an important role in 
decomposing the sugar content in the juices were identified. The 
bacteria were also able to produce acids and dextran, a slimy 
substance that could cause a problem in the processing of sugar. 

S34 WHALEN, M. L.; MORSELLI, M. F. Fungi associated 
with pure maple syrup packed at the minimum recommended 
reheating temperature. Journal of Food Protection (1984) 47 
(9) 688-689 lEn, 16 ref., I tab.] Vermont Agric. Exp. Sta., 
Vermont Univ., Burlington, Vt. 05405, USA. 

When pure maple syrup was heated at the traditional min. 
packing temp. of 82°C, 6.9% of syrups in all types of containers 
were surface-contaminated with a fungal mat; Penicillium and 
Aspergillus spp. predominated. Fungal growth was not found in 
syrups stored at 4° for 12 months, only in syrups stored for the 
same length of time at 24 and 30°. In a second container study, 
heating the maple syrup before packing at 93 ° resulted in no 
detectable fungal growth. This higher-than-recommended 
reheating temperature successfully minimized the effect of cold 
ambient temp. during syrup packing, so that the reheated syrup 
was hot enough to sterilize the container and the air space 
between syrup and cap. 

Confectionery 

See also abst. 680 

OILSEEDS, NUTS, VEGETABLE OILS 

See also abst. 1078 

535 ABALAKA, J. A. Aflatoxin distribution in edible oil
extracting plants and in poultry feedmills. Food and Chemical 
Toxicology (1984) 22 (6) 461-463 [En, 8 ref., 2 tab.] Dep. 
Biochem., Ahmadu Bello Univ., Zaria, Nigeria. 

The occurrence and distribution ofaflatoxins 8 1, 8 2, G 1 and 
G2 in the raw materials and products of 3 plants for extracting 
edible oils (groundnut, cottonseed, palm and sesame seed oils) 
and in 2 poultry feedmills in which by-products of the oil extrac
tion were used for feed formulations were investigated. While 
levels of aflatoxins were high in the products and by-products 
from the 3 extraction plants, the levels in the poultry feeds 
produced in the feedmills were relatively low. It is suggested 
that this may reflect the proportion of pellets included in the 
feedstock formulation, while the climatic differences in the 
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areas in which the extraction plants were situated were a possi
ble factor in the differing levels of aflatoxin found in the samples 
from the 3 plants. 

S36 MILLER, N.; PRETORIUS, H. E.; TRINDER, D. W. Deter
mination of aflatoxins in vegetable oils. Journal of the Associa
tion of Official Analytical Chemists (1985) 68 (I) 136-137 [En, 
7 ref., 2 tab.] Natn. Food Res. lnst., CSIR, P.O.Box 395, Preto
ria 0001, South Africa. 

The proposed method was successfully applied to both 
crude and degummed oils. The oil sample, dissolved in hexane, 
was applied to a silica column and after washing and eluting 
from the column, analysed quantitatively by thin layer chroma
tography and liquid chromatography. The method is a conve
nient alternative to liquid partition methods. The technique 
determined aflatoxin 8 1 levels in vegetable oils spiked at 5-200 
pgfkg. Recovery of aflatoxin B, was between 89.5 and 93.5%, 
with coefficients of variation of 6.3-8%. 

Oil seeds 

See also absts. 452-453, 490 

S37 RAMIREZ, C.; MUNTAI'iOLA-CVETKOVIt, M. Penicil
lium yugoslavicum sp. nov., isolated from sunflower seeds (He/i
anthus annuus L.) in Yugoslavia. Mycopathologia (1984) 88 
(2/3) 65-691En, II ref., 3 fig.] Lab. General & Applied Mycol., 
Inst. 4]aimc Ferran• de Microbiologia, Joaquin Costa 32, 
Madrid-6, Spain. 

P. yugoslavicum is described and illustrated. 

S38 HOLLEY, R. A.; ALLAN-WOJTAS, P.; PHIPPS-TODD, B. E. 
Nematospora sinecauda sp.nov., a yeast pathogen of mustard 
seeds. Antonie van Leeuwenhoek (1984) SO (4) 305-320 [En, 21 
ref., 12 fig.] Food Res. Jnst., Res. Branch, Agric. Canada, 
Ottawa, Ont. KIA OC6, Canada. 

An undescribed yeast sp. was recovered from oriental 
(Brassicajuncea) and yellow (B. hirta) mustard seeds. The new 
sp. most closely resembled N. coryli but its asci were rarely 
cylindrical. A description of the new sp. N. sinecauda is given. 

S39 MONDAL, G. C.; NANDI, B. Role of fungi on oil quality 
of stored seeds of sesame, rape and linseed. Journal of Food 
Science (1984) 49 (5) 1394-1395, 1400 [En, 15 ref., 2 tab.] Dep. 
Bot., Burdwan Univ., Burdwan-713104, West Bengal, India. 

Max. loss of oil in both rape and linseed occurred with 
Aspergi/lusfurnigatus and in sesame with A. niger. These fungi 
produced more lipase than other fungi when grown on media 
with high quality seed oil as the sole carbon source. 

S40 ROBERTSON, J. A.; ROBERTS, R. G.; CHAPMAN, G. W., JR. 
An evaluation of "heat damage" and fungi in relation to sun
flower seed quality. Phytopathology (1985) 7S (2) 142-145 lEn, 
16 ref., 3 tab.] USDA, ARS, Richard B. Russell Res. Cent., 
Athens, Ga. 30613, USA. 

Samples of sunflower oilseed were analyzed and the rela
tionship of «heat damage" (visible darkening of the meat of 
sliced seeds that may be caused by the heat applied to dry the 
seeds or by postharvest fungal invasion during storage), an 
important grading character, to several other parameters was 
studied by using correlation and linear regression analyses. Sev
eral samples of No. 1 grade seed had little or no heat damage 
but unacceptably high percent free fatty acids (FFA). Almost 
half of the Sample grade (SG) samples produced oil with 
acceptably low FFA levels but had high heat damage scores. 
Apparently, overheating of sunflower seed during drying can 
cause heat damage without producing high FF A levels. Correia~ 
tion and linear regression analyses failed to reveal adequate 
relationships between heat damage and the other quality 
parameters that were studied. For grade No.I seed, percent 
FF A showed a positive correlation with percent seed yielding 
fungi. For SG seed, percent FFA correlated positively with 
percent seed yielding fungi and percent moisture. percent seed 
yielding fungi and colony forming unitsfg seed (cfu) and cfu 
and percent recovery of Aspergillus. Heat damage has been 
incorporated into the new Federal standards for sunflower seed, 
but the results of this study indicate that heat damage scores in 
the traditional sense do not always accurately reflect sunflower 
seed and oil quality as determined by chemical analyses. It is 
suggested that a more quantitative evaluation, such as percent 



FF A, be used in conjunction with the more traditional criteria 
for grading sunflower oilseed. 

Nuts 

See also abst. 857 

541 EL-WAHAB, F. K. A.; EL-HAMADY, A.M.; EL-NABAWY, 
S.M.; RAW ASH, M.A.; HAGAGG, L. F. Elfect of storage and 
prestorage treatments on pecan fruit decay and oil properties. 
Gartenbauwissenschaft (1984) 49 (2) 61-64 [En, de, fr, ru, 15 
ref.] National Research Centre, Dokki, Cairo, Egypt. 

Mature fruits of the cultivars Montakhab, Moneymaker 
and Curtis were air-dried for 30 days, then stored as follows for 
10 months: room temperature (about 30°C in summer and 20° 
in winter); in a refrigerator at 5°; heat treatment at 160° for 5, 
I 0 or 15 min followed immediately by cooling in a deep freezer 
for 5 min and storage at room temperature; or heat treatment at 
180° for 5, 10 or 15 min followed by cooling and room tempera
ture storage. Data are tabulated on 2-monthly analyses for per
oxide value, iodine number and acid value of the oil and on % 
decay. Cold storage at 5° gave the best results, delaying decay 
and rancidity and reducing changes in oil properties. Heating at 
180° for 15 min before cooling and storage at room temperature 
was also promising. For a given treatment, differences between 
the 3 cultivars in % fruit decay and oil characteristics were 
small. 

542 UCHIDA, K. [Causes of chestnut rot in cold storage and 
the course of infection by Tubercularia sp.) Bulletin oflbaraki· 
Ken Horticultural Experiment Station (1981) No.9, 23-31 pa, 
en, I 0 ref., 3 pl.) lbaraki-ken Horticultural Experiment StatiOn, 
lbaraki-ken 300-03, Japan. 

Rotting of sweet chestnuts was found to be caused by Co/
lelotrichum g/oeosporioides [Giomere//a cingu/ata], Botry
osphaeria dothidea, Endothia parasitica, Fusarium roseum, F. 
so/ani and a recently discovered Tubercu/aria sp. The degree of 
damage to the chestnuts depended on the temperature, the mini
mum temperature for the growth of the fungi being 2 °C. 
Tubercu/aria sp. was detected in a latent stage in seemingly 
healthy leaves. Infection of fruit occurred after harvest. 

543 MISRA, J. K.; RAISUDDIN Occurrence of fungi in mar
keted betel nut. Indian Journal of Plant Pathology (1984) 2 (I) 
46-49 [En, 16 ref., 2 tab.] Kavak Shod Ekai (Mycol. Res. Unit), 
Dep. Bot., Sri Jai Narain Degree Coli., Lucknow-226 001, 
India. 

Samples [Areca catechu] from shops and vendors were 
analyzed for their microfungal populations using the blotter and 
agar plate methods. Of 33 spp. isolated, those most frequently 
encountered belonged to Aspergillus, Mucor and Penicillium 
and included known mycotoxin producers. Seasonal occurrence 
of fungi was evident and had a direct relationship with nut 
moisture content. 

544 NEELAKANTAN, S.; BALASARASWATHI, R.; BALASUB
RAMANIAN, T.; INDIRAJASMIN, G. Incidence of patulin in 
scented supari. Madras Agricultural Journal (1982) 69 (5) 
326-328 [En, 9 ref.] Dep. Food Sci. Nutrition, TNAU, 
Coimbatore 641 003, India. 

During a survey of foods and feed for mycotoxins, patulin 
was found as a natural contaminant of supari, a preparation of 
arecanuts [Areca catechu] which is chewed by a large propor
tion of the population. The implications of mycotoxin contami
nation in foods are discussed. 

545 HAMID, A.; SHAH, F. H. Elaboration of aflatoxins on 
raw groundnuts in Pakistan. Pakistan Journal of Scientific and 
Industrial Research (1984) 27 (3) 167-168 [En, 12 ref., I tab.) 
PCSIR Laboratories, Lahore-16, Pakistan. 

Aflatoxin assays on 50 raw groundnut samples showed that 
3 samples were contaminated. Isolation from samples showed 
that 37.5% of isolates of Aspergillus jlavus were toxinogenic 
and capable of producing aflatoxins in vitro. None of the sam· 
pies was resistant to the production of aflatoxin when growth of 
the toxinogenic fungi was experimentally induced. 
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546 COMMONWEALTH MYCOLOGICAL INSTITUTE Mycotoxins 
of groundnuts. Annotated Bibliography, Commonwealth Agri· 
cultural Bureaux, Animal/Human Series (1985) No.L.l4, 116 
pp. [En] Commonw. Myeol. lnst., Ferry Lane, Kew, Surrey, 
UK. 

This bibliography contains 490 references with abstracts to 
mycotoxins of ground nuts selected from RMVM between 1962 
and 1983. 

547 SUGIMOTO, T. [Handling of imported groundnut extrac
tion meal in Japan.] [aflatoxins]. Proceedings of the Japanese 
Association of Mycotoxicology (1983) No.I?, 32-38 [Ja, 3 fig., 
2 tab.] Cent. Res. Lab. of Japan Grain Inspection Ass., 2-17-3, 
Arai, lchikawa-shi, Chiba 272·0 I, Japan. 

548 MAEDA, K. [Aflatoxin inspection of imported raw shel
led peanuts in Japan.] Proceedings of the Japanese Association 
of Mycotoxicology (1983) No.I?, 26-31 [Ja, 22 ref., 4 tab.] 
Mycotoxin Res. Ass., 92, Yamashita-cho, Naka-ku, Yokohama 
231, Japan. 

549 YAMAMOTO, K. [A study on small scale sampling for 
aflatoxin test of peanuts.] Proceedings oft he Japanese Associa
tion of Mycotoxicology (1983) No.I?, 22-25 [Ja, 14 ref.] 
Nagoya City Health Res. Inst., 1-11, Hagiyama-cho, Mizuho· 
ku, Nagoya-467, Japan. 

550 VAIDEHI, B. K.; JAGADAMBA, G. V. Lipase activity of 
some fungi isolated from groundnut. Current Science, India 
(1984) 53 (23) 1253 [En, 7 ref., I fig.) Dep. Bot., Osmania 
Univ., Hyderabad 500 007, India. -

Details are given of lipase activities and changes in the pH 
of culture filtrates of Aspergillus jlavus, A. niger, Fusarium 
oxysporum and Rhizoctonia so/ani. 

COFFEE, COCOA AND TEA 

Calfee 

See also abst. 472 

551 MISLIVEC, P. B.; BRUCE, V. R.; GIBSON, R. Incidence of 
toxigenic and other molds in green coffee beans. Journal of 
Food Protection (1983) 46 (II) 969-973 [En, 20 ref., 5 tab.) 
FDA, Washington, DC 20204, USA. 

The fungal flora of 944 green coffee bean samples from 31 
countries was determined before and after surface disinfection 
with 5% NaOCI. Fungi were detected on 99.1% of 47 200 beans 
not surface-disinfected and in 47.9% of disinfected beans. 
Aspergillus spp., which dominated the mould flora of 944 sam
ples before and after disinfection, included the toxinogenic spp. 
A. ochraceus. A. jlavus and A. versicolor as well as A. niger, A. 
tamarii, A. wentii and spp. of the A. g/aucus group. The genus 
Penicillium, including toxinogenic spp. P. eye/opium, P. 
citrinum and P. expansum, was detected regularly, although its 
occurrence was substantially lower than that of A. spp., espe
cially after disinfection. Alternaria and Fusarium spp. were 
detected occasionally. 

552 YAZAKI, H.; TAKAHASHI, H.; NANAYAMA, Y.; UENO, 1.; 
HARAIKAWA, K. [Chemical and biochemical investigation of 
an aflatoxin Brlike compound in green and instant coffee.] Pro
ceedings of the Japanese Association of Mycotoxicology 
( 1983) No.I?, 62-63 [Ja, 4 ref., I fig.] Chiba Public Health Res. 
Jnst., 662-2 Nitona-cho, Chiba City, 280, Japan. 

Cocoa 

553 0GUNMOYELA, 0. A.; BIRCH, G. G. Elfect of sweetener 
type and lecithin on hygroscopicity and mold growth in dark 
chocolate. Journal of Food Science (1984) 49 (4) 1088-1089, 
1142 [En, 12 ref., 2 fig., I tab.] Crop Utilization Div., Cocoa 
Res. Inst., P.M.B. 5244, Ibadan, Nigeria. 

Storage changes in dark chocolate samples sweetened with 
five different carbohydrate sweeteners: sucrose, ,8-D-fructose, 
maltose hydrate, L-sorbose and sorbitol at 2 added levels of the 



142 

s_urfactant lecithin were evaluated by hygroscopicity measure
ments at different relative humidities and for mould damage at 
100% RH. {j-D-Fructose and sorbitol were particularly unsuita
ble as sweeteners because of their wide humectant ranges while 
only L-sorbose compared adequately with sucrose and showed 
no mould damage after 10 days at 100% RH. The importance of 
lecithin as an additive particularly in chocolate products 
designed for high humidity conditions is also discussed. 

TOBACCO 

554 HARRIS, A. H. Phosphine fumigation of tobaCco in 
freight containers. Tropical Stored Products Information 
(1984) No. 49, 19-25 [En, es, fr, 5 ref., 2 fig.] Storage Depart
ment, Tropical Development and Research Institute, Slough, 
United Kingdom. 

A series of tests was carried out in Malawi to assess. the 
feasibility of fumigating tobacco with phosphine (mainly from 
Phostoxin tablets but also from magnesium phosphide plates) in 
freight containers for the control of Lasioderma Serricorne and 
other insect pests while in transit by rail to ports in neighbouring 
Mozambique. In containers that were soundly constructed and 
in an adquate state of repairt it was found that effective fumiga
tions could be undertaken without hazard to operators or to the 
public at large. Lining the containers with polyethylene film 
improved gas retention in containers of average to good condi
tion but not sufficiently to produce effective fumigation in con
tainers that were in poor condition. 

SPICES 

555 PRASAD, M. M.; DAS, N. Changes in protein contents of 
Piper nigrum Linn. fruits due to fungal infestation. National 
Academy Science Leiters ( 1983) 6 (7) 295-296 [En, 6 ref., I 
tab.] Medicinal Plant Res. Lab., Post-Grad. Dep. Bot., Bha
galpur Univ., India. 

Infection by Fusarium moniliforme [Gibbere/la 
fujikuroi], Aspergi//usflavus or Curvularia lunata [ Cochliobr>
Ius lunatus] caused a reduction in the protein content of the 
fruit. 

556 SHARMA, A. K.; SHARMA, K. D. Changes in free fatty 
acids during fungal deterioration of fennel (Foeniculum vulgare 
Mill.) fruits. Phytopatho/ogia Mediterranea ( 1984) 23 (I) 81-
82 [En, 5 fig.] Mycol. Res. Lab., Agra Coli., India. 

Seeds were stored in muslin bags for 180 days at RH 66% 
and 75% and 28°C. Aspergillus and Penicillium spp. 
predominated among the 26 spp. isolated. Changes in free fatty 
acids were more pronounced at RH 75%. There was an increase 
in saturated and a decrease in unsaturated fatty acids. 

557 TRIPATHI, N. N.; ASTHANA, A.; DIXIT, S. N. Toxicity 
of some terpenoids against fungi infesting fruits and seeds of 
Capsicum annuum L. during storage. Phytopatho/ogische Zeit
schrift (1984) 110 (4) 328-335 "(En, de, 29 ref., 3 tab.] Bot. 
Dep., Gorakhpur Univ., Gorakhpur 273001, India. 

Of the 18 fungi isolated from dried fruits and seeds of C. 
annuum stored for 6 months, Aspergillus j/avus and A. niger 
were the most frequent. Six terpenoids tested (citral, citronellal, 
citronellol, eugenol, farnesol and nero!) showed absolute toxic
ity against A. jlavus and A. niger in vitro at 0.5%. Citral was 
fungicidal to both fungi and eugenol to A. jlavus; in all other 
cases, fungistasis occurred. Citral, eugenol and nerol exhibited a 
broad spectrum of toxicity against the 18 fungi isolated and 
their min. inhibitory concn against A . ./favus and A. niger were 
lower than those of 5 synthetic fungicides tested. 

558 SHARMA, M.P.; Rov, A. N. Some new records of fungi 
causing turmeric rhizome rot. Current Science, India (1984) 53 
( 16) 869-870 [En, 6 ref., I tab.] Bot. Dep., Agra Coli., Agra 282 
002, India. 

Freshly harvested rhizomes from 2 centres in India carried 
rot symptoms, suggesting that infection initiated in the field 
leads to spoilage in storage. Rotted rhizomes yielded isolates of 
10 fungi, all of which reproduced symptoms on healthy rhi
zomes inoculated by the knife injury method. Aspergillus 
jlavus, A. niger, Cladosporium c/adosporioides and 
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Macrophomina phaseolina caused 100% infection and decayed 
22-25% of rhizome tissues after 21 days of incubation. The other 
6 isolates developed infections on 50-60% of rhizomes and 
spoiled 7-15% of the tissue during the same period. The 4 most 
virulent fungi were able to penetrate and establish infection 
through intact host tissues. With the exception of A.jlavUs, the 
pathogens reported here are newly recorded as causing rotting 
of turmeric rhizomes. 

559 PRASAD, T.; BILGRAMI, K. S.; THAKUR, M. K.; ANJANA 
SINGH Aflatoxin problem in some common spices. Journal of 
the Indian Botanical Society (1984) 63 (2) 171-173 [En, ll 
ref., 2 tab.] Post-Graduate Dep. Bot., Bhagalpur Univ., India, 

When 3 spices (coriander [Coriandrum sativum], fennel 
[Foeniculum vulgare] and gi~ger) collected from Bihar were 
screened for aflatoxin prod~cing fungi, Aspergillus jlavr.is 
predominated. Most isolates ~elaborated only aflatoxin 8 1 in 
varying concn. Fehnel was the most highly infested spice and 
was an efficient substrate for aflatoxin elaboration while ginger 
extract Was inhibitory. 

560 SHELEF, L. A.; JYOTHt, E. K.; BULGARELLI, M. A. 
Growth of enteropathogenic and spoilage bacteria in sage-con
taining broth and foods. Journal of Food Science (1984) 49 (3) 
737-740,809 [En, 16 ref., 2 fig., 8 tab.] Div. Nutr. & Food Sci., 
Wayne State Univ., Detroit, Mich. 48202, USA. 

Sensitivity of strs. of Staphylococcus aureus, Bacillus 
cereus, Pseudomonas sp. and Salmonella typhimurium to sage 
was studied in nutrient broth and foods. Inhibition was highest 
in broth and diminished in rice and chicken and noodles. Little 
or no inhibition was seen in meat at ~2.5% of sage. In each 
growth medium B. cereus strs. displayed the least resistance 
followed by Staphylococcus au reus, Pseudomonas sp. and Sal
monella typhimurium. 

561 MADHYASTHA, M. S,; BHAT, R. V. Evaluation of sub
strate potentiality and inhibitory effects to identify high risk 
spices for aflatoxin contamination. Journal of Food Science 
(1985) 50 (2) 376-378 [En, 17 ref., 3 tab.] Food & Drug Tox
icol. Res. Cent., Natn. lnst. Nutr., Hyderabad-500007, India. 

Growth and aflatoxin production by Aspergillus 
parasiticus on autoclaved wholct ground and also surface steril
ized black pepper, cardamom, red pepper [Capsicum frutes
cens], dry ginger and turmeric were studied. Cardamom did not 
support detectable fungal growth or aflatoxin production. Black 
pepper and turmeric appeared to be poor substrates as they 
supported comparatively less fungal growth and aflatoxin pro
duction. Red pepper and ginger were found to be better sub
strates for fungal growth and aflatoxin production. Ether and 
chloroform extracts of cardamom and turmeric inhibited 
aflatoxin almost completely. 

562 SHARMAt M. P.; ROY, A. N. Storage rot in seed rhi
zome of turmeric (Curcuma longa L.) and its control. Pesticides 
(1984) 18 (II) 26-28 [En, 5 ref., 4 tab.] Pl. Disease Lab., Dep. 
Bot., Agra Coli., Agra-282002, India. 

Storage of seed rhizomes has recently become a serious 
problem in Barua Sagar, Jhansit UP. Periodical surveys over 3 
yr revealed that Aspergillus flavus was associated with > 70% 
of rotted rhizomes. Sudden spurts in rotting were directly 
related to increases in RH during the rainy season. Rotting 
increased with high temp. (c. 35°C). A. flavus rot was effec
tively controlled with pre- and post-inoculation treatments of 
Bavistin [carbendazim] and benomyl at 10 p.p.m.t which is 
economically feasible. 

SAUCES, DRESSINGS, SOUPS 

See also absts. 420, 445, 476 

563 MoRJ, H. [A new classification for soy sauce yeasts.] 
Journal of Japan Soy Sauce Research Institute (1984) 10 (5) 
158-164 [Ja, 44 ref.] Noda lnst. Sci. Res., Noda-shi 399, Japan. 

The author discusses changes in the classification and nam
ing of salt-resistant Zygosaccharomyces, Candida and other 
yeasts found or used in soy sauce, in the years between the 1st 
and 3rd editions of The yeasts: A taxonomic study [1st edn. J. 
Lodder & N.J.W. Kregger van Rij (1952); 3rd edn. N.J.W. 
Kregger van Rij (1984)]. 



BEVERAGES 

See also abst. 567 

FRUIT AND VEGETABLE JUICES 

564 LOCATELLI, D. P. [Filth-test on tomato preserves and 
fruit juice.J Filth-test su conserve di pomodoro e succhi di frutta. 
In 3" simposio sui/a d1fesa antiparassilaria ne/le industrie ali
mentari e Ia protezione deg/i alimenti. Piaccnza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura (1982, publ. 
1984) 407-412 [It, en, 8 ref., 4 fig.) lstituto di Entomologia 
Agraria, Facoltd di Agraria, Universitd degli Studi, Milan, 
Italy. 

Samples of concentrated tomato puree, tomato juice, 
peeled fruits and fruit juices were subjected in Italy to the filth 
test according to the methods of the Association of Official 
Analytical Chemists. The results showed the sporadic presence 
of insect, spider and mite fragments, especially those of Aphi
doidea, Lepidoptera, muscids and drosophilids, which had 
infested the fruits either in the field or during storage before 
processing. About 33% of the tomato juice samples, 20% of the 
tomato puree and fruit juices, and 26% of the peeled fruits 
contained insect fragments (maximum 2/sample), mostly legs 
of aphids. Numerous synthetic fibres (probably originating from 
the processing plant or machinery) were also found in the 
products. 

565 0NAYEMI, 0.; BRUEMMER, J. H. Storage stability of 
grapefruit syrups. Journal of Food Science (1984) 49 (5) 1330-
1331, 1375 (En, 9 ref., 3 tab.) Dep. Food Sci. & Technol., Ife 
Univ., Nigeria. 

Ion exchange resins and polymeric adsorbents were used to 
remove bitterness (flavanones), colour dcstablising compounds 
and microbial growth promoting compounds from clarified 
grapefruit juice. The syrups prepared from the treated 
grapefruit sera were stable against microbial deterioration in 
storage after inoculation of Saccharomyces. 

566 GRAUMLICH, T. R. Estimationofmicrobialpopulations 
in orange juice by bioluminiscence. Journal of Food Science 
(1985) 50 (I) 116-117, 124 [En, 8 ref., 4 fig.) Florida Univ. Inst. 
Food & Agric. Sci., Citrus Res. & Educ. Cent., Lake Alfred, 
Fla. 33850, USA. 

Bioluminisccnt measurement of microbial A TP was com
pared to plate counts of orange juice on orange serum agar and 
plate count agar plus chloramphenicol and chlortetracycline. 
Bioluminiscent values correlated well (r=0.92) with plate 
counts of reconstituted juices with active microbial populations. 
A correlation of 0.58 was found for bioluminiscent values to 
plate counts for orange juice samples immediately after recon
stitution from concentrate. Centrifugation and resuspension in 
buffer was used to adjust pH and concentrate the microorga
nisms for measurement. 

567 SWANSON, K. M. J.; LEASOR, S. B.; DOWNING, D. L. 
Aciduric and heat resistant microorganisms in apple juice and 
cider processing operations. Journal of Food Science (1985) 50 
(2) 336-339 [En, 16 ref., 3 fig., 2 tab.) Dep. Food Sci. & 
Technol., New York State Agric. Exp. Sta., Cornell Univ., NY 
14456, USA. 

Site visits to 15 apple juice or cider facilities were con
ducted in NY. Washed apples, pulp, press juice, final product 
and other samples, when appropriate, were sampled aseptically. 
Samples were plated on acidified potato dextrose agar, before 
and after heating at 70°C for 1-2 h. For unheated samples 
moulds predominated in fruit, yeasts and moulds in pulp, and 
yeasts in press and final juice samples. Heat resistant yeasts, 
moulds and bacteria were isolated frequently, generally at a 
level of less than I per 10 g. 

568 ROLAND, J. 0.; BEUCHAT, L. R.; WORTHINGTON, R. E.; 
HITCH COCK, H. L. Effects of sorbate, benzoate, sulfur dioxide 
and temperature on growth and patulin production by Bys
soch/amys nivea in grape juice. Journal of Food Protection 
(1984) 47 (3) 237-241 [En, 21 ref., 8 fig.) Dep. Food Sci., Univ. 
Georgia Agric. Exp. Station, Ga. 30212, USA. 

Growth of B. nivea was monitored over a 25 day incubation 
period at 21, 30 and 37°C. Approx. 2500 mg (dry weight) of the 
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fungus was obtained per 100 ml juice in the controls at 30 and 
37°, significantly lower amounts being observed at 21°. Based 
on concn sol had the most significant effect on reducing bio
mass production followed by potassium sorbate and sodium 
benzoate, respectively. Patulin was produced in the highest 
concn (I 0 mg/ I 00 ml) at 21 ° after 20 days. Production was less 
at 30 and 37°. or the food preservatives so, inhibited patulin 
production to a greater extent than potassium sorbate and 
sodium benzoate. 

569 CERNY, G.; HENNLICH, W.; PORALLA, K. (Spoilage of 
fruit juice by bacilli: isolation and characteriztion of the spoiling 
microorganism.] Fruchtsoftverdcrb durch bacillen: isotierung 
und ch<irakterisierung des verderbserregers. Zeitschrift fiir 
Lebensmittel-Untersuchung und-Forschung (1984) 179 (3) 
224-227 [De, en, 6 ref., 4 fig., I tab.) Fraunhofer-lnst. filr 
Lebens-mitteltechnologie und Verpackung, Schragenhofstrasse 
35, D-8000, Milnchen 50, German Federal Republic. 

A Bacillus str. was isolated from spoiled apple juice. This 
str. was acidophilic with a growth range between pH 2.5 and 
5.5. Lipid analysis demonstrated the occurrence of w-cyclohex
ane fatty acids and hopanoids. As these cell constituents have 
among bacilli been found only in B. acidocaldarius strs., the 
isolated microorganism seems to be related to this sp. The 
organism could be a threat to fruit juices during storage at 
elevated temp.(~ 26°C) because its spores were able to survive 
pasteurisation conditions. 

FRUIT AND VEGETABLES 

See also absts. 424, 429, 469, 564, 1078 

570 SHARKEY, P. J.; PEGGIE, I. D. Effects of high-humidity 
storage on quality, decay and storage life of cherry, lemon and 
peach fruits. Scientia Horticulturae (1984) 23 (2) 181-190 
[En] Horticultural Research Institute, Knoxfield, Vic. 3156, 
Australia. 

Sweet cherries (cultivars Lambert and Blackboy), lemons 
(cv. Lisbon) and peaches (cv. Summerset) were stored at 77-83, 
90-94 and 95-99% RH at near-optimal storage temperatures, 
after harvest and treatment with fungicides. High-humidity 
storage (95-99% RH) did not increase the storage life of 
peaches held at 0°C, but the life expectancy of cherries (both 
cultivars) was extended by 7-10 days at 0°, and of lemons by at 
least 4 weeks at 10° when fruit were stored at 95-99% RH 
compared with levels below 95%. The beneficial effects of high 
humidity were attributed to retardation of peel desiccation and 
associated reductions in fruit deformation, peel degreening, 
chilling-injury and decay in lemons and to the maintenance of a 
fresher stalk and a firmer, less shrivelled fruit in cherries. High 
humidity had no effect on decay in cherries or peaches, but it 
significantly reduced weight loss and delayed the appearance of 
shrivel in peaches stored at 0°. However, after storage at high 
humidity for 4 weeks, peaches ripened.with low rates of ethylene 
evolution and showed severe low-temperature injury, slight peel
ing-injury and poor flavour. 

571 SHARKEY, P. J.; McFARLANE, F. High humidity stor
age of cherries, peaches and lemons. [Abstract]. Australian 
Horticultural Research Newsletter (1983) No.55, 36-37 [En] 
Horticultural Research Institute, Knoxfield, Victoria, 
Australia. 

The shelf life and quality of cherry cultivars Black boy and 
Lambert were markedly improved by storage at 95·99% RH. 
There was a reduction in shrivelling and a significant improve
ment in firmness, flavour, juiciness and TSS. Losses caused by 
decay were not increased if ventilation was adequate. High 
humidity delayed the onset .of shrivelling in peach cultivars 
Redhaven, Loring and Somerset but reduced the flavour and the 
juice content while increasing mealiness and fungal infection 
after 2-3 weeks. Lisbon lemons could be kept fresh for 2-4 weeks 
longer when stored at 95-99% RH compared with the recom
mended RH of 85-95%. 

572 COMBRINK, J. C.; FOURIE, J. F.; GROBBELAAR, C. J. 
Botryosphaeria spp. on decayed deciduous fruits in South Africa. 
Phytophylactica (1984) 16 (3) 251-253 [En, af,II ref., 6 fig. (2 
col.)) Fruit and Fruit Tcchnol. Res. lnst., Private Bag X5013, 
Stellcnbosch 7600, South Africa. 
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B. dothidea is newly reported as causing a postharvest 
decay of peaches and B. obtusa a postharvest decay of pears in 
South Africa. Both spp. were pathogenic on apples, pears and 
peaches. 

573 MEHERIUK, M.; MCPHEE, W. J. Postharvest handling 
of porne fruits, soft fruits, and grapes. Publication, Agriculture 
Canada (1984) No.J768E, 50 pp. [En, 5 ref., 37 col. pl., 4 fig., 
tab.] Agric. Canada, Res. Sta., Summerland, BC, Canada. 

Detailed information on current procedures for preventing 
or minimizing postharvest disorders and diseases of apple, pear, 
apricot, cherry, peach, nectarine, plum and grapevine is 
presented. Harvesting guidelines, a bioassay technique for beno
myl residues, a compatibility chart and the av. freezing points of 
some fruits are appended. 

574 EL·GOORANI, M.A.; SOMMER, N. F. Effects of modi· 
tied atmospheres on postharvest pathogens of fruit and vegeta
bles. Horticultural Reviews (1981) 3, 412-461 [En, many ref., 
I fig., 2 tab.] Dep. Pl. Path., Fac. Agric., Univ. Alexandria, 
Egypt. 

The topics reviewed include methodology (atmosphere 
maintenance, disease suppression and in vitro studies): atmos
pheric effects in vitro; atmospheric effects on postharvest dis
eases; and effects of modified atmospheres on mycotoxin 
accumulation. 

Pome fruit 

575 CONWAY, W. S.; SAMS, C. E. Jnfluenceorfruit maturity 
on the effect of postharvest calcium treatment on decay of Golden 
Delicious apples. Plant Disease (1985) 69 (I) 42-44 [En, 18 
ref., I fig.] Hort. Crops Quality Lab., BARC-Wcst, Beltsville, 
Md. 20705, USA. 

Apples harvested at 3 stages of fruit maturity were pres
sure-infiltrated (68.95 kPa) at harvest with 0, 2, 4, 6 or 8% 
solutions of CaC12 and stored at 0° C. After 4 months, the fruits 
were removed from storage, wound-inoculated with Penicillium 
expansum, and incubated for 7 d at 20°. Fruits were then rated 
for decay severity and injury and analyzed for Ca content. 
Fruits harvested 2 wk before the prime harvest period and infil
trated with 8% CaCI, sol. had twice as much Ca in the flesh as 
untreated fruits, 25% less decay and little injury. Fruits picked 
at prime harvest and infiltrated with 8% CaCI2 had 5 times the 
flesh calcium concn of untreated fruits, 57% less decay and 
showed extensive superficial injury. Fruits picked 2 wk after 
prime harvest and infiltrated had 7 times the flesh Ca concn of 
untreated fruits and 67% less decay, but injury extended into the 
cortex. 

576 BROWN, A. E. Relationship of endopolygalacturonase 
inhibitor activity to the rate of fungal rot development in apple 
fruits. Phytopathologische Zeitschrift (1984) Ill (2) 122-132 
[En, de, 22 ref., 5 tab.] Fac. Agric. Food Sci., Queen's Univ. 
Belfast, Belfast, UK. 

An inhibitor extracted from the cell walls of apple fruits 
suppressed the activity of endopolygalacturonases (endo-PGs) 
produced in vivo and in vitro by Nee/ria galligena, Phomopsis 
mali [Diaporthe perniciosa], Fusarium lateritium (Gibbere/la 
baccata] and G/omerella cingulata but not Penicillium expan· 
sum or Phytophthora syringae. Of 4 apple cultivars tested 
Granny Smith tissue contained ·the highest levels of inhibitor 
and Cox's Orange Pippin, the lowest. Linear rot expansion in 
the 4 apple cultivars inoculated with N. gal/igena was inversely 
related to inhibitor activity in the fruit tissue, being slowest in 
Granny Smith; in fruits inoculated with P. expansum there was 
no such relation. Apple tissue maceration by the endo-PGs from 
N. ga//igena, D. perniciosa, G. baccata and G. cingulata was 
similarly related to inhibitory activity in the fruit. The proper
ties of the partially purified inhibitor were consistent with it 
being proteinaceous but the relatively slow rate of heat inactiva
tion and the presence of a small percentage of carbohydrate 
might indicate a glycoprotein. 
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577 COMBRINK, J. C.; GROBBELAAR, C. J. (Influence of 
temperature and chlorine treatments on post·hanest decay of 
apples caused by Mucor piriformis.] Invloed van temperatuur en 
chloorbehandelings op naoesverrotting van appels veroorsaak 
deur Mucor piriformis. Horticultural Science (1984) No.I, 19-
20 [Af, en, 16 ref., 1 fig., 1 tab., Technical Communication 
No.192] Navorsingsinstituut Vrugte Vrugtetegnologie, Stel
lenbosch 7600, South Africa. 

M. piriformis caused decay of apples during cold storage at 
-0.6'C. The skin of a decayed apple was parchment-like and 
the apple retained its shape although the underlying tissue was 
soft and watery. Chlorination with 25 mgflitre available Cl of 
water containing spores decreased incidence of decay develop
ing at lesions on Starking, Golden Delicious and Granny Smith 
apples by 33-57%. Granny Smith developed more decay than 
the other 2 cultivars. The most important control measure is to 
prevent injury to fruit during harvesting and handling. 

578 ROSENBERGER, D. A.; MEYER, F. W. Negatively corre
lated cross-resistance to diphenylamine in benomyl-resistant 
Penicillium expansum. Phytopathology (1985) 75 (I) 74-79 
[En, 20 ref., I fig., 6 tab.] New York State (Geneva) Agric. Exp. 
Sta., Hudson Valley Lab., PO Box 727, Highland 12528, USA. 

Combinations of diphenylamine (DPA) at 1000-2000 
J.lg/ml and benomyl, thiabendazole or thiophanate-methyl pro
vided better control of benomyl-tolerant P. expansum in inocu
lated apples stored at 2.2-4.4'C than either DPA or the 
fungicides used alone. The addition of DPA did not significantly 
affect control achieved with the fungicides when fruit was stored 
at 16-22°. Comparisons of mycelial growth rates for 3 benomyl
tolerant and 4 benomyl-sensitive isolates in the presence of vary
ing concn of benomyl, DPA or bcnomyl + DPA showed beno
myl-tolerant isolates were more sensitive to DPA than benomyl
sensitive isolates. Testing of 20 additional, randomly-selected 
isolates of P. expansum from apple packing houses showed that 
DPA concn required to reduce mycelial growth by 50% were 
24.4, 16.9 and 3.1 p.gfml for the 3 benomyl-sensitive, 8 moder
ately benomyl-tolerant (EC,. = 14.2 p.g bcnomylfml) and 6 
highly benomyl-tolerant (EC,. > 100 p.g benomylfml) isolates, 
respectively. Of the 20 isolates 3 were tolerant of both benomyl 
and DPA. Control of benomyl-tolerant P. expansum by DPA 
may represent the first commercially significant application of 
negatively correlated cross-tolerance for reducing losses to fun
gicide-tolerant pathogens. 

579 MCCRACKEN, A. R.; COOKE, L. R. Horticultural crop 
diseases. In Annual Report on Research and Technical Work 
of the Department of Agriculture for Northern Ireland 1983. 
Belfast, Northern Ireland, UK (1984) 202-204 [En] 

The most virulent and important Phytophthora sp. 
involved in rotting of gas stored apples is P. syringae. In a trial 
of various fungicidal dips used to treat artificially contaminated 
fruit, the best results were given by metalaxyl + carbendazim + 
DPA, followed closely by dodecyl-di(aminiethyl)glycine + 
DPA. A technique is being developed for identifying P. spp. 
isolated from soil or diseased plant material by means of the 
patterns obtained in the electrophoretic separation of soluble 
proteins released by macerated mycelia, using a computer 
programme. 

In a trial comparing alternatives to mercuric oxide for 
controlling apple canker (Nectria galligena), scraping cankers 
without any treatment was very effective in reducing canker 
size, promoting callus formation and preventing development of 
new cankered areas. Mercuric oxide (as Santar) was the best of 
the scraped treatments, followed by octhilinone (Pancil T Blue) 
and thiophanate-methyl (Seal and Heal) but none was mark
edly superior to the untreated scraped control. Of the unscraped 
treatments, only mercuric oxide reduced canker size and pro
moted callus formation although some of the others reduced 
canker activity. Perithecia were eliminated by scraping plus any 
chemical treatment. The best control of existing apple cankers 
was achieved when fungicides were applied to scraped cankers 
but none of the treatments applied to unscraped cankers gave 
complete control. 

580 ROLAND, J. 0.; BEUCHAT, L. R.; HEATON, E. K. Viabil· 
ity of Byssochlamys nivea in apple sauce containing sorbate, 
benzoate and sulphur dioxide and packaged under various oxygen 
levels. Journal of Food Protection (I 984) 47 (9) 685-687 [En, 6 
ref., 1 tab.] Dep. Food Sci., Georgia Univ., Agric. Exp. Sta., 
Experiment, Ga. 30212, USA. 



A low level (1.4-2.3%) of oxygen in the headspaceofsealed 
pouches protected B. nivea against loss of viability over a 13-
month storage period at 21 °C. No increase in population was 
observed in inoculated apple sauce with headspace oxygen con
tents of up to 9.5-9.7%. Sulphur dioxide was the most lethal 
preservative tested, 50 p.p.m. causing complete inactivation 
within 4 months. Patulin was not detected in any of the test 
samples. 

581 NEELAKANTAN, S.; JASMINE, G. 1.; BALASARASWATHI, R.; 
BALASUBRAMANIAN, T. Incidence of penicillic acid in apples. 
Madras Agricultural Journal (1984) 71 (I) 43-45 [En, 12 ref., 
I tab.] Dep. Food Techno!., Tamil Nadu Agric. Univ., CBE-3, 
India. 

In a survey of foods and feeds for mycotoxins, pcnicillic 
acid was found occurring naturally in a sample of apples which 
had just started rotting with a patch of green mould growth. The 
implications of mycotoxin contamination in horticultural pro
duce arc discussed. 

582 PENROSE, L. J.; NICHOLLS, M. R.; KOFFMANN, W. 
Apple fruit rot caused by Trichoderma harzianum. Australasian 
Plant Pathology (1984) 13 (3) 46-47 [En, 5 ref.] Agric. Res. 
Vet. Cent., New South Wales Dep. Agric., Orange, NSW 2800, 
Australia. 

Rots developing on fruit of cv. Granny Smith which had 
been held in cool storage for c. I month were associated with 
wounds, mostly due to insects, and yielded a number of fungal 
isolates, of which by far the most common was T. harzianum. 
Pathogenicity was confirmed experimentally when the fungus 
was inoculated into wounded fruits and similar firm. tan-brown 
rots developed, which emitted a characteristic musty coconut
like odour. This is the first report ofT. sp. causing an apple rot in 
Australia and the first report ofT. harzianum causing a rot of 
pomc fruit anywhere in the world. 

Stone fruit 

583 MORALES M., A. R. [Postharvest handling of nectarines 
and peaches.] Manejo de post-cosecha de nectarines y duraznos. 
Revista Frlllicola ( 1984) 5 (2) 56-59 [Es, 3 col. fig.] Dep. Pl. 
Health, Univ. Chile, Chile. 

Botrytis cinerea, Rhizopus nigricans [R. stolonifer] and 
Penicillium expansum were isolated from peaches and necta
rines after harvest. Pre- or postharvest treatment of nectarines 
and postharvest treatment of peaches with dicloran + 
thiabendazole are recommended. 

Tropical and Subtropical fruit 

See also abst. 425 

584 KALRA, S. K.; TANDON, D. K. Regulation of ripening of 
mango cv. Mallika. Indian Journal of Horticulture (1983) 40 
(3/4) 155·159 [En, 12 ref.] Central Mango Research Station, 
(IIHR), Lucknow 226 006, India. 

Fruits harvested 100-105 days after fruit set and dipped in 
hot water (54°C for 5 min) or in hot water+ Ethrel [ethephon] 
at 500 p.p.m. were stored at 35° and 80-85% RH for up to 7 
days. At the end of storage fruits treated with hot water only 
had the best appearance and lowest fungal spoilage. 

585 CUQUERELLA CAYUELA, J.; MARTiNEZ-JAVEGA, J. M.; 
JIMENEZ-CUESTA, M. ]Cold storage of citrus.] Frigoconserva
ci6n de citricos. Hoja Ticnica, Instituto Nacional de Investiga
ciones Agrarias ( 1983) No. 45, 20 pp. [Es, 22 ref.] 
Departamento de lndustrias Agrarias, CRIDA 07, INIA, 
Apartado Oficial, Moncada. Valencia, Spain. 

Results of various experiments are tabulated and physio
logical disorders caused by cold storage arc described. After 60 
days' cold storage, percentage rot was 1.1 and 1.9% in manda
rins dipped in 0.1% imazalil and 0.1% prochloraz, respectively, 
compared with 25.73% in untreated mandarins. Valencia Late 
oranges dipped in 0.1% imazalil and 0.1% prochloraz and cold 
stored for 120 days developed 0.36 and 0.71% rot, respectively, 
(due to Botrytis cinerea), compared with 12.07% in untreated 
oranges (due to B. cinerea, Alternaria tenuis, Penicillium dig~ 
itatum and P. italicum). Washington Navel oranges individu
ally wrapped in polyethylene vinyl chloride (PVC) and stored 
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for 10 weeks at 2-3°C and 85% RH followed by 3 days at 24° 
and one week at !8° developed 13.8% physiological disorders 
and lost 8.4% weight through transpiration, compared with 21.4 
and 13%, respectively, in oranges wrapped only after cold stor
age, and 35.6 and 17.0%, respectively, in unwrapped oranges. 
PVC wraps had no effect on storage rots. 

586 CHAPLIN, G. R.; MCBRIDE, R. L.; SINGH, G.; RIPPON, L. 
E. Injury and residues in fumigated avocados. [Abstract]. 
Australian Horticullura/ Research Newsletter (1983) No. 55, 
102 [En] CSIRO Division of Food Research, North Ryde, 
NSW, Australia. 

In some Australian States avocados have to be fumigated 
with methyl bromide at 20°C followed by cold storage at 7° for 
II days to kill insect pests. Fruits sealed in polyethylene bags 
soon after fumigation to minimize the risk of chilling injury 
suffered severe fumigant injury. This was eliminated by 
allowing aeration for 24 h between fumigation and cold storage. 
A thick-skinned cv. was less susceptible to fumigant injury than 
a thin-skinned cv. The latter had about twice the residue of the 
former, although within the permissible limits. No differences in 
navour or texture could be detected between fumigated and non
fumigated fruit either before or after cold storage. 

587 RIGNEY, C. J.; SMITH, R. J. Fumigation of mandarins 
and grapefruit with ethylene dibromide (EDB). [Abstract]. 
Australian Horticultural Research Newsletter (1983) No.55, 
120 [En] Gosford Horticultural Postharvest Laboratory, Gas
ford, NSW, Australia. 

Fumigation with EDB at 12 gfm' at 20°C for grapefruit 
and at 16 gfm3 at 20° for mandarins controls Queensland fruit 
fly (Dacus tryoni) in fruit for export. To reduce EDB residues to 
a tolerable level 21 days may be required for grapefruit and 28 
days or more for mandarins. 

588 SHARKEY, P. J.; LITTLE, C. R.; TAYLOR, H. J.; THORN· 
TON, I. Postharvest storage of citrus cultivars. [Abstract]. 
Australian Horticultural Research Newsletter (I 983) No.55, 
121 [En] Horticultural Research Institute, Knoxfield, Victoria, 
Australia. 

In southern Australia the lemon and mandarin crops 
mature in winter but the market for fresh fruit is in summer. 
Lemons sealed in high density polyethylene (HOPE) stored well 
for 8-10 months (at 10°C) compared with 4-6 months for fruit 
overwrapped in low density polyethylene or 2·3 months for air
stored fruit. However, the HDPE sealing process caused a 4-5 
fold increase in decay compared with the overwrapping treat
ment. Both sealed and overwrapped mandarins retained a good 
appearance (4-6 months) longer than air·stored fruit. However, 
saleability in each case was restricted to about 4 months due to 
loss of flavour and acidity. CA storage (0.5% C02, 2.5% 0 2) was 
particularly beneficial for delaying decay when used with ethy
lene removal. CA storage should be limited to 4-5 months, 
however. because of progressive increases in peel breakdown 
and mould. 

589 RIGNEY, C. J.; SMITH, R. J. Inert atmosphere storage of 
oranges. [Abstract]. Australian Horticultural Research 
Newsletter ( 1983) No. 55, 122 [En] Gosford Horticultural Pos
tharvest Laboratory, Gosford, NSW, Australia. 

Oranges infested with eggs or larvae of Queensland fruit fly 
[Dacus tryoni] were held in nitrogen for 1 to 4 days at 20°C. 
After 4 days larvae showed 94% mortality but eggs showed only 
22% mortality. The treatment delayed the time to pupate of the 
survivors. It therefore seems to have no potential as a disinfesta
tion treatment for fresh fruit. 

590 WILD, B. L. Commercial scale lemon storage trial. 
[Abstract]. Australian Horticultural Research Newsletter 
( 1983) No. 55, 122-123 [En] Gosford Horticultural Postharvest 
Laboratory, Gosford, NSW, Australia. 

Lemons (61) were dipped in guazatine + 2,4-D + benomyl 
and stored at ambient temperature up to 3 months in cool 
weather (beginning in July). Mould was adequately controlled 
but fruit rinds were susceptible to mechanical pressure and 
damaged easily, leaving a brown-stained surface. Marketing of 
the stored fruits was successful and economic if they were care
fully handled. 
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591 BAIN, J. M.; CHAPLIN, G. R.; Scon, K. J.; BROWN, B. 1.; 
WILLCOX, M. E. Control of wastage in litchi fruit during 
marketing. [Abstract]. Australian Horticultural Research 
Newsletter (1983) No. 55, 124 [En] CSIRO Division of Food 
Research, North Ryde, NSW, Australia. 

Fungal rots were reduced by dipping fruits in hot fungiCide 
(benomyl at 500 p.p.m. at 52°C for 2 minutes). Loss of water, 
which is responsible for browning, was prevented by packaging 
the fruit in small punnets and overwrapping with a cling plastic 
film. 

592 BROWN, B. I. Postharvest studies on guava. [Abstract]. 
Australian Horticultural Research Newsleller (1983) No. 55, 
152-153 [En] Sandy Trout Food Preservation Research Labo
ratory, Hamilton, Queensland, Australia. 

Guava fruit exhibited climacteric patterns of respiration 
and ethylene production. The time to attain the climacteric was 
not generally related to fruit maturity but climacteric response 
was lower in immature fruit. Sensory evaluations were low for 
cultivars Common and Hawaiian but high for the dessert cv. 
Klom Sali. Dipping fruit in benomyl at 0.5-2.0 gflitrc at 48-
500C for 5 minutes reduced rotting better than heated guaza
tine dips, which also caused injury. Prochloraz dips at 25° 
reduced rotting but caused some injury. Ethylene treatment at 
20-30° reduced acidity. Skin colour development was better at 
25° and 30° than at 20° and fruits retained vitamin C content 
during storage at 20-30° for l week. Cool storage of fruits at 0-
10° extended postharvest life by about 2 weeks, compared with 
storage at 20°, with good retention of quality. The optimum cool 
storage temperature was 5°. Wax emulsions apphed to fruits 
reduced weight Joss and produced a surface sheen. Y cllow skin 
colour developed normally and respiration rate and ethylene 
production were not affected. 

593 PLAZA, J. L. DE LA; IGL,.SIAS, M. C. (Effects of waxing 
on quality of Hass avocados stored in a controlled atmosphere.] 
Efectos del cnccrado sabre Ia calidad del aguacate "Hass" con
servado en atmOsfera controlada. Almeria, Spain; Sociedad 
Espaiiola de Ciencias Horticolas Primer Congreso Naciona/ 
{1983) II, I 011-1 019 [Es, 8 ref., I pl.) lnstituto del Frio, Ciudad 
Universitaria, Madrid-3, Spain. 

Untreated fruits and fruits dipped in wax containing 0.33% 
phenylphcnol and 0.5% thiabendazole were stored in air or in 
I% 0 2 + 7% C02 at 7°C and 75% RH. Waxing reduced weight 
loss caused by transpiration and respiration, reduced the rate of 
respiration, delayed initial fruit softening but increased the rate 
of fruit softening once senescence had begun, and increased 
stgr-age rots caused by Penicillium and Col/etotrichum. The 
effeCts of waxing on fruit lipid content were inconsistent. Stor
ing in I% 0 2 + 7% C02 increased the beneficial effects of 
waxing. Due to the increased rate of fruit softening in waxed 
fruit once senescence has begun. waxing is recommended only 
for fruits stored in air for .::::;;;2 weeks or in 1%02 + 7% C02 for 
.::G;;5 weeks. 

594 ISMAIL, M.A. Quarantine treatments for citrus against 
fruit flies. Citrograph (1984) 69 (8) 197-199 [En] Lake Alfred 
Experiment Station, Florida Department of Citrus, USA. 

Alternatives to ethylene dibromide fumigation as quaran
tine treatments for citrus fruits against imported fruit-Hies in 
the USA are reviewed. 

595 ARORA, R.; PANDEY, G. N. Effect of essential oils on 
citrus decay pathogens. Biological Memoirs (1984) 9 (l) 69-72 
[En, II ref., 4 tab.] Biochem. Eng. & Food Techno!., HB 
Techno!. lnst., Kanpur 208002, India. 

When tested in vitro against Penicillium digitatum, P. 
italicum, Dip/odia natalensis [Botryodiplodia theobromae] 
and Alternaria tenuis [A. altemata], calamus and dillseed oils 
were most effective against all 4 postharvest decay organisms. 

596 HUANG, P. Y.; SCOTI, K. J. Control of rotting and 
browning of litchi fruit after harvest at ambient temperatures in 
China. Tropical Agriculture (1985) 62 (l) 2-4 [En, 4 ref., 3 
tab.] South China lnst. Bot., Acad. Sinica, Guangzhou, China. 

Browning and rotting of cv. Sui Dong and Wai Chee fruits 
held at ambient temp. was reduced by dipping the fruit (2-16 
min) in hot bcnomyl (0.05-0.2% for 2-16 min), and packing 
loosely in sealed PVC bags. Aspergillus restrictus, A. niger, 
Rhizopus oryzae and R. arrhizus were present on rotting fruit. 
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The recommended fungicide treatment for commercial use is 
0.05% benomyl at 52° for 2 min. 

597 SINGH, J.P.; GUPTA, 0. P. Evaluation of various pack
ings of ber fruit in relation to decay loss caused by various 
microbes. Haryana Agricultural University Journal of 
Research (1983) 13 (4) 593-595 [En, 6 ref., 2 tab.] Dep. Hart., 
Haryana Agric. Univ., Hissar, India. 

Four types of packaging and 2 cushioning materials were 
evaluated for their effect on microbial decay during storage of 
Umran and Kaithli cultivars of her (Ziziphus mauritiana) at 
room temp. Gunny bags and wooden boxes were better at reduc
ing spoilage than packing made of bamboo basket or cardboard. 
Paper cuttings were the best cushioning material for reduction 
of decay losses due to U/oc/adium char/arum. Phoma hissaren
sis and Botryodiplodia theobromae. 

598 PRASAD, S. S.; SINHA, A. K. Depletion of ascorbic acid 
in healthy and diseased mango fruits. National Academy Sci
ence Lellers (1983) 6 (7) 219-220 [En, 8 ref., I tab.] Bot. Dep., 
Bihar Univ., Muzaffarpur, India. 

Vitamin C was depleted more rapidly during storage of 
fruits infected by Botryodiplodia theobromae and 
Macrophoma mangiferae than in healthy fruits. The loss was 
more pronounced and at a higher rate in cv. Sukul than in 
Maldah. 

-599 ARAUZ, L. F.; MORA, D. [Preliminary evaluation of 
postharvest problems in six tropical fruits in Costa Rica.] 
Evaluaci6n preliminar de los problemas postcosecha en seis 
frutas tropicales de Costa Rica. Agronomia Costarricense 
(1983) 7 (l/2) 43-53 [Es, en, 19 ref., 4 tab.) Escucla de 
Fitotecnia, Univ. Costa Rica, Costa Rica. 

Postharvest losses due to various causes including infection 
were 75.8% for Annona muricata, 44.3% for mango, 35% for 
avocado, 32% for melon, 29.8% for pawpaw and 18.8% for 
pineapple. Defective field practices ,verc held to be responsible, 
losses being increased by inadequate handling during 
marketing. 

600 SCHIFFMANN-NADEL, M.; MICHAELI, H. Effect offun
gal infection and temperature on physiological changes in banana 
fruit. Phytopathologische Zeitschrift (1984) Ill (2) 179-183 
[En, de, 8 ref., 2 fig.) Div. Fruit Veg. Storage, Agric. Res. Org., 
Volcani Cent., Bet-Dagan, Israel. 

Bananas were inoculated with Trichothecium roseum, 
Alternaria alternata and Diplodia natalensis [Botryodiplodia 
theobromae] and held at 14 ° and 20°C. Fungal rot development 
alone (on infected fruit at 14°) and higher temp. alone 
(uninfected fruit at 20°) accelerated physiological processes 
such as the climacteric rise in respiration and the increase in 
ethylene evolution. Moreover, these factors interacted synergis
tically, accelerating physiological processes more together than 
singly. Results indicate that the higher temp. accelerates both 
fungal growth and fruit ripening, which itself also accelerates 
fungal growth. 

601 BISIACH, M.; MINERVINI, G.; VERCESJ, A. Biological 
and epidemiological aspects of the kiwi fruit (Actinidia chinen
sis Planchon) rot, caused by Botrytis cinerea Pers. Rivista di 
Patologia Vegetale (1984) 20 (2) 38-55 [En, it, 19 ref., 6 col. 
fig., 3 graphs, II tab.] lstituto di Patologia Vegetate, Univ. 
Milan, Italy. 

Symptoms of a serious fruit rot occurring in cold storage in 
Italy are described. Pathogenicity tests on cold stored fruits 
demonstrated that B. cinerea was the agent. Other fungi often 
isolated from the pulp and stems of healthy and diseased fruits 
failed to induce infection at 0°C. Infection occurred through 
flower residues from the end of flowering until harvest, penetra
tion through stem wounds at harvest being of secondary impor
tance. The pathogen can remain latent for many months, 
symptoms appearing c. 2 months after the beginning of cold 
storage. Since the pathogen is unable to penetrate unwounded 
fruit skin, stored fruits are not infected by spores and mycelium 
on adjacent diseased fruits. 

602 KITAGAWA, H.; KITAIIATA, R.; KAIVADA, K. [Effect of 
sorbic acid and potassium sorbate on the control of sour rot of 
citrus fruits.] Technical Bulletin of Faculty of Agriculture, 
Kagawa University (1984) 36 ( l) 13-19 [Ja, en, 12 ref., 2 fig., 5 
tab.] 



In vitro, when the pH of the agar medium was not adjusted, 
sorbic acid was nearly as effective as SOPP [sodium 2-
phenylphenate] against Geotrichum candidum but potassium 
sorbate was less so. When the pH of the medium was adjusted, 
the effectiveness of sorbic acid and potassium sorbate was the 
same and both were better than SOPP. Potassium sorbate (2%) 
controlled sour rot in inoculated lemons as effectively as SOPP 
when they wer~ dipped for 2 min in a sol. at 50°C. 

§03 LIN, C. C. Phytophthora fruit rot of Indian jujube 
(Zizyphus mauritiana L.). Plant Protection Bulletin, Taiwan 
(1984) 26 (4) 427-429 [En, ch, 5 ref., I fig.] Fengshan Trop. 
Hgrt. Exp. Sta., TAR!, Fengshan, Kaohsiung, Taiwan. 

P. pa/mivora was isolated from ripe Ziziphus mauritiana 
fn~its with a rot which was first observed during the rainy season 
of spring 1983. Pathogenicity was confirmed in tests with 
wounded and urnvounded fruits and the pathogen was reiso
lated. This rot may become important if rain prevails during the 
h~rvesting period and also causes losses during transit and in the 
market. 

604 BAUDOIN, A. B. A. M.; ECKERT, J. W. Development of 
res~stance against (jeotrichum candidum in lemon peel injuries. 
Phytopathology (1985) 75 (2) 174-179 [En, 25 ref., 4 fig., 2 
tab.] Dep. Pl. Path., Univ. California, Riverside 92521, USA. 

Peel injuries became progressively more resistant to sour 
rot (G. candidum) when inoculated 4-20 h after wounding. No 
significant accumulation of antifungal compounds was detected 
in 2- or 5-d-old arrested infections. The deposition of lignin-like 
substances around the inoculated tissue paralleled the develop
ment of resistance. Deposition was more rapid in the flavedo 
than in t~e albedo and was stimulated more strongly around 
ino!=ulated wounds than around sterile wounds. The develop~ 
ment of lignin-like zones and of resistance were strongly inhib
ited by cycloheximide (I p:gfml). These zones were not resistant 
to maceration when infiltrated with enzymes of the pathogen, 
but infiltration with water also overcame the resistance and 
a.ctivated arrest~d infections. Although the zones may represent 
a defence mechanism against infection, they did not appear to 
be responsible for differences in resistance. The more resistant 
light-green or subturgid lemons produced less lignin-like mate
rial after inoculation than the more susceptible yellow pr turgid 
fruits. The greater amount of lignin-like substances in suscepti
ble frujt may be a response to greater fungal development. 

605 ELYATEM, S.M.; KADER, A. A. Post-harvest physiol
ogy and storage behaviour of pomegranate fruits. Scient ill Hor~ 
ticulturae (1984) 24 (3/4) 2887-298 [En, 13 ref., 5 fig., 4 tab.] 
Dept. Pomology, Univ. California, Davis, Calif. 95616, USA. 

Storage at 5°C or lower resUlted in chilling injury which 
caused, inter alia, increased susceptibility to decay organisms. 

Soft fruit 

606 SPAYD, S. E.; NORTON, R. A.; HAYRYNEN, L. D. lnftu
ence of sulfur dioxide generators on red raspberry quality during 
postharvest storage. Journal of Food Science (1984) 49 (4) 
1067-1069, 1074 [En, 12 ref.] Irrigated Agriculture Research 
& Extension Center, Prosser, Washington 99350, USA. 

Hand-harvested cv. Meeker raspberries were held at 4, 14 
or 25°C for up to I 2 da;rs using fast release SOl-generating pads 
(paper impregnated w1th sodium bisulphite which reacts with 
moisture from the fruit to form SOl) or dual release pads (fast 
release pads + slow release pads with sodium bisulphite in 
plastic lined paper pouches). Visual mould ratings were lower 
for both sol generators than for an untreated control, and fruits 
stored at 4° with the generators were brighter and redder than 
controls, but irregular bleaching of anthocyanins occurred at 14 
Or 25°. Use of generators is not recommended owing to this 
bleaching and to sol residues remaining in the fruit. 

Grapes 

607 SHIMIZU, Y.; MAKINO, H.; SATO, J.; IWAMOTO, S. 
[Prel·enting rot of Kyoho grapes in cold storage with ozone.] 
Research Bulletin of the Aichi-Ken Agricultural Research 
Center(l982) No. 14,225-238 [Ja, en, 27 ref., I fig.] Aichi-ken 
Agricultural Research Center, Nagakute, Aichi, Japan. 
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Bunches of Kyoho grapes stored in a high ozone concentra~ 
tion or stored for a lpng period at a lower concentration exhib
ited damage such as brpwning of stalks, increase in the number 
of fallen berries and a decrease in acidity. Treatment with ozone 
at 500 p.p.m. caused ~a-mage such as whitening of stalks, white 
spots, perforations, scalding and wrinkling of the fruit skin, and 
encouraged rots. Bruising grapes during transport also 
encouraged rots during storage. Ozone treatment was not effec
tive in preventing rot caused by Alternaria sp. Immersing 
grapes in ozonic water for more than 30 minutes and then 
storing in airtight packages was partially successful in retarding 
rots. 

608 ZIRONI, R.; FREGA, N.; CONTE, L. S.; LERCKER, G. 
[Effects of sour rot on the lipid fraction composition in different 
parts of Vi tis vinifera cv. Fortana berries.] EfTets de Ia formation 
de Ia pourriture acidc sur Ia composition de Ia fraction lipidique 
des diffl:rentes parties du grain de Vitis vinifera cv. Fortana. 
Vitis (1984) 23 (2) 93-105 [Fr, en, 20 ref.] Universita degli 
Studi, Bologna, Italy. 

Marked but variable differences were found in flesh and 
skin extracts from healthy and sour rot [pathogen not identified] 
infected berries in respect of lipid contents and triglyceride and 
fatty acid compositions. The lipid fraction composition of the 
seeds was, however, similar for healthy and infected berries. 
Data on the principal lipid components and their quantitative 
distribution are tabulated and discussed. Oleanoic aldehyde 
together with the corresponding acid and erythrodiole were pre
sent in the flesh and skin only. 

609 HARRIS, C. M.; HARVEY, J. M.; FOUSE, D. C. Penetra
tion and retention of methyl bromide in packaged table grapes. 
American Jou~nal of Enology and Viticul/1/re ( 1984) 35 (I) 5-8 
[En, 6 ref.] Agricultural Research Service, USDA, Fresno, CA 
93747, USA. 

The 5 types of packing box studied had no effect on the 
initial penetration of methyl bromide (MB) into packed grapes 
during fumigation trials designed to control Ceratitis capitata. 
Perforated paper or perforated plastic wraps placed around 
bunches, however. slowed down MB penetration during the first 
10 min exposure, and MB concentrations in plastic wrapped 
grapes were near the minimal level required during the second 
half of the fumigation period. Witl;I expanded polystyrene boxes 
MB concentrations consistently fell below the minimum level 
required (22 gfm3) at about the midpoint of the fumigation 
treatment, which indicated that large amounts of the gas were 
absorbed by the polystyrene. Measurements taken after aera
tion for 2 h showed that polystyrene boxes desorbed MB and 
increased concentrations to 1.0, 2.4 and 3.0 gfm3 in the resealed 
fumigation chambers after 0.5, 2 and 17 h, respectively. Desorb
lion of MB from polystyrene was 3-4 times as great as from 
wood Kraft veneer or fibreboard and constitutes a potential 
health hazard to working personnel. 

Melon, Pumpkin, etc. 

610 ASSAWAH, M. W.; AL-ZARARI, A. J.; AHMED, K. A.-J. 
Identification and study of fungi causing diseases and post-har
vest rots of squash in Ninevah province, Iraq. Iraqi Journal of 
Agricultural Sciences "ZAN CO" (1984) 2 (3) 67-75 [En, ar, 12 
ref., 2 fig.] Plants Prot. Dep., Fac. Agric. For., Mosul Univ., 
Mosul, Iraq. 

A field survey of squash at Mosul revealed blossom blight 
(Choanephora cucurbitarum), a soft rot (Fusarium so/ani or 
Pythium aphanidermatum) and grey mould (Botrytis cinerea). 
In the market post harvest diseases included rots caused inter 
alia by F. so/ani, P. aphanidermatum, B. cinerea, Rhizopus 
sto/onifer and Alternaria alternata. 

611 ULLASA, B. A. Two post-harvest diseases of water
melon caused by Phytophthora nicotianae and Fusarium 
oxysporum. FAO Plant Protection Bulletin (1984) 32 (4) 145 
[En, 2 ref., 2 fig.] Indian lnst. Hort. Res., Bangalore 560080, 
India. 

Descriptions are given of the previously unrecorded fruit 
rots caused by these fungi, pathogenicity of which was con
firmed experimentally. 
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Tomato, etc. 

612 EsCRICHE, A.; ARTES, F. [Accelerated ripening of 
Lamuyo peppers after harvest. Influence of ethylene and the 
physiological state.] Maduraci6n acelcrada de pimiento 
Lamuyo despues de rccolectado. lnftuencia del etileno y del 
estado fisiol6gico. Almeria, Spain; Sociedad Espanola de 
Ciencias Horticolas Primer Congreso Nacional (1983) II, 
1039-1048 [Es, 10 ref.] Laboratorio de Frio, CEBAS, CSIC, 
Apartado 195, Murcia, Spain. 

Green and red/green Lamuyo sweet peppers were dipped 
in 500-5000 p.p.m. ethephon for 1.5-3.0 mmutes and held in air 
in chambers at 22°C and 90% RH, or untreated and held in an 
ethylene-containing chamber at 22° and 90% RH. Changes in 
fruit weight, diameter, length and colour, seed weight, 0 Brix, 
acidity, vitamin C content and the incidence of storage rots in 
fruits held for up to 134 h are tabulated. Dipping fruits in 
ethephon was more efficient than holding fruits in an ethylene
containing chamber. Ethephon at 3000-3500 p.p.m. is 
recommended. 

613 SENTER, S.D.; Cox, N. A.; BAILEY, J. S.; FORBUS, W. R., 
JR. Microbiological changes in fresh market tomatoes during 
packaging operations. Journal of Food Science (1985) 50 (I) 
254-256 [En, 7 ref., I tab.] USDA, Richard B. Russell Agric. 
Res. Cent., Athens, Ga. 30613, USA. 

Preliminary studies in 2 fresh market tomato packing 
houses in the Charleston, S. Carol. area showed significant dif
ferences in microbial counts on tomatoes by packing house, 
sampling point in picking lines and season. Higher total plate 
counts, Enterobacteriaceae counts and mould counts were found 
in one packing house, probably due to a failure to maintain 
adequate chlorine in the wash water. Total plate and Enter
obacteriaceae counts were higher on tomatoes p~cked in July 
than in Nov. Enterobacteriaceae and moulds isolated from the 
tomato samples were those normally associated with soil-borne 
contamination. 

Dried fruit 

See also abst. 861 

614 AL-HAKKAK, Z. S.; SHUKRI, N. M.; MURAD, A. M. B.; 
HUSSAIN, A. F. Toxicological studies with a whole diet of 
phosphine-fumigated dry dates in the fig moth Ephestia cautel/a 
(Walker). Journal of Biological Sciences Research (1983) 14 
(2) 109-117 [En, ar, 23 ref.] Scientific Research Council, Bio
logical Research Centre, Adhamiya, Baghdad, Iraq. 

A laboratory study was carried out in Iraq to determine the 
effects of residual toxicity of dry dates fumigated with high 
dosages of phosphine on the development of Ephestia cautella 
(Wik.). When the pest fed on these dates, there was a consistent 
and significant reduction in the average numbers of lst-instar 
larvae, pupae and adults produced, together with a marked 
prolongation of the developmental period. However, there were 
no significant changes in fecundity, mating frequency or fertility 
of crosses between adults reared on fumigated dates as com
pared with those reared on untreated dates. 

Root vegetables 

See a/so abst. 422 

615 VIDIGAL, J.; ARIMA, H. K. [Effect of cutting and abra
sion on cold storage of carrots.] Efeito de corte e abras1io na 
conserva91io da cenoura por refrigera91io. Proceedings of the 
Tropical Region, American Society for Horticultural Science 
(1982) 25, 119-123 [Pt, en, 20 ref.] Instituto de Tecnologia de 
Alimentos, 13 I 00 Campinas, SP, Brazil. 

Carrots, cv. Kuroda, were topped by knife, with or without 
abrasion to remove the meristcmatic bud, or by hand, and stored 
in 50 ~tm thick polyethylene bags at o•c and 90% RH for 150 
days. Carrots topped by hand showed the highest incidence of 
sprouting and decay. Topping carrots by knife followed by abra
SIOn was most effective in reducing quality deterioration during 
storage. After 90 days' storage, crude carotene content 
(expressed as IU of vitamin A/100 g dry weight) was I47 000, 
157 000 and 201 300 in carrots topped by hand, by knife and by 
knife + abrasion, respectively. 
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616 0GUNDANA, S. K.; COXON, D. T.; DENNIS, C. Natural 
antifungal compounds from the peel of yam tubers. ln Tropical 
root crops: production and uses in Africa. Ottawa, Canada; 
International Development Research Centre (I 984) I 33-135 
[En, I fig., I tab.] 

Two phenolic compounds isolated from the peel of Dios
corea rotundata tubers by 'thin-layer chromatography acted as 
fungicides against the bioassay organism Cladosporium 
c/adosporioides and the pathogens causing storage rot of yams 
(Aspergillus niger, Botryodiplodia theobromae, Fusarium 
moniliforme [Gibbere//a fujikuroi] and Penicillium sc/ero
tigenum). Neither compound was present in the flesh. 

617 MATHEUS L., J.; VALVERDE G., E. [Storage losses in 
onion in Costa Rica.] Perdidas en cebolla durante su 
almacenamiento en Costa Rica. Agronomia Costarricense 
(I 983) 7 (I /2) I 7-25 [Es, en, 13 ref., 6 fig., 4 tab.] Escuela de 
Fitotecnia, tlniv. Costa Rica, San Jose, Costa Rica. 

Av. total losses in 10 wkstorage were 12%, 1.98% being due 
to diseased bulbs. After 14 wk the figures were 20.57% and 
5.68% respectively. The most important diseases were basal rot 
due to Fusarium oxysporum and bacterial rot (Pseudomonas 
sp.). 

618 CABALLERO LL., C.; VALVERDE G., E. [Evaluation of 
methods for storage and postharvest preservation of cassava 
roots of the var. Valencia.] Evaluaci6n de metodos para el 

.almacenamiento y conservaci6n posterior a Ia cosccha de raices 
de yuca, cv. Valencia. Agronomia Costarricense ( 1983) 7 (I /2) 
55-61 [Es, en, 14 ref., 2 graphs, I tab.] Escuela de Fitotecnia, 
Univ. Costa Rica, Costa Rica. 

Deterioration of roots was primarily physiological, secon
darily by micro-organisms. Trichoderma sp., Fusarium sp., 
Botryodiplodia sp., Rhizopus sp., Alternaria sp., Penicillium 
sp. and some unidentified bactena were among those associated 
with postharvest spoilage. 

619 LAL, B.; AGARWAL, R.; TEWARI, D. K.; ARYA, A. A 
new rot of carrot (Daucas carota L.). National Academy of 
Science Letters, India (1983) 7 (I) 5-6 [En, 3 ref., I fig.] Bot. 
Dep., Univ. Allahabad, India. 

Macrophomina phaseolina caused 15-25% loss of stored 
carrots in the Allahabad area, India. 

620 KARARAH, M. A.; EL-SIIEHEDI, A. A.; EL-TOBSHY, z. 
M.; ABDEL-GAFOURE, S. E. Effect of some environmental fac
tors on growth and sporulation of GUomastix novae-zelandjae 
the incitant of sweet-potato mould in A.R. Egypt. Agricultural 
Research Review (1981) 59 (2) 179-196 [En, ar, 8 ref., 3 fig., 7 
tab.] Fac. Agric., Cairo Univ., Egypt. 

In further studies (RPP 58.4605] the pathogen sporulated 
and grew better on natural than on synthetic media, best on 
potato dextrose agar and sweet-potato dextrose agars and in 
Richard's liquid medium+ yeast extract. It grew at 5~35°C on 
agar and 15-35° in liquid medium. Opt. temp. for growth and 
sporulation was 25-30°. Suitable RH for growth and sporula
tion was 73-100 (opt. 95%) and opt. pH was 6.3-6.8. 

621 EL-TOBSHY, z. M.; KARARAH, M. A:; EL-SHEHEDI, A. 
A.; ABDEL-GAFOURE, S. E. Utilization of different carbon and 
nitrogen sources by Gliomast;x novae-zelandiae and effect of 
different fungicides on its growth and sporulation. Agricultural 
Research Review(l981) 59 (2) 197-217 [En,ar, 4 ref., 2fig., 7 
tab.] Pl. Path. Res. Inst., Agric. Res. Cent., Minist. Agric., 
Cairo, Egypt. 

The sweet potato pathogen can utilize several C sources but 
cotton fibi-es, starch and lactose proved best for radial growth 
and sporulation. In liquid media cotton fibres supported best 
growth, followed by dextrin after 15 and 30 d incubation. Of N 
sources, peptone was best for growth on agar and liquid media 
and for sporulation on the former. Thiabendazole and imazalil 
were the best post harvest fungicides tested against growth and 
sporulation at 50 and 100 p.p.m. and arc recommended for in 
vitro testing. 

622 KARARAH, M. A.; EL-SHEHEDI, A. A.; EL· TOBSHY, Z. 
M.; ABDEL-GAFOURE, S. E. Pathological and histological 
studies on Gliomas fix novae-zelandiae infecting sweet potato in 
A.R. Egypt. Agricultural Research Review (1981) 59 (2) 219-
240 [En, ar, 22 ref., 4 fig., 3 tab.] Pl. Path. Res. Inst., Agric. 
Res. Cent., Minist. Agric., Cairo, Egypt. 
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The edible parts of potato, tomato, squash, Co/ocasia 
esculenta. beet, turnip, sweet potato and carrot were all suscep
tible to infection by the fungus under humid conditions. Curing 
processes decreased infection in the local Mangawi and 
Mabrouka sweet potato varieties. Opt. temp. and RH for dis
case development were 27°C and 84-100%. High RH enhanced 
disease severity and sporulation on the surface of infected tuber
ous roots. After penetration of wounded periderm by germ 
tubes, the fungus ramified repeatedly through the storage 
parenchyma (both inter- and intra-cellularly), and later sporu
lated on the surface of and within infected tissues. Often the 
hyphae could barely penetrate the adjacent tissues due to the 
abnormal thickening m the cell walls. 

Potato 

See also absl. 414 

623 MCGUIRE, R. G.; KELMAN, A. Reduced severity of 
Erwinia soft rot in potato tubers with calcium content. 
Phytopathology (1984) 74 (10) 1250-1256 [En, 37 ref., 4 fig., 5 
tab.] Dep. Pl. Path., Univ. Wisconsin, Madison 53706, USA. 

The severity of bacterial soft rot (E. carotovora pv.[ssp.] 
alroseptica) was linearly and inversely related to the concn of 
tuber Ca in lab. and field experiments. Vacuum infiltration of 
Ca(N01h sol. into potato tubers increased the Ca content of 
peel and medulla. When tubers inoculated with E. carotovora 
ssp. atroseplica during infiltration were incubated in a mist 
chamber at 20°C for 60 h, bacterial soft rot was significantly 
lower inCa-infiltrated tubers than in untreated ones. Infiltration 
with solutions containing Mg++ and Sr++ also reduced the sub
sequent severity of tuber decay, but not as effectively as ca++; 
however, these divalent cations proved more effective than Na++ 
and K+. A field trial was designated with different sources of N 
and Ca to establish a group of 18 subplots representing a range 
in concn of soil Ca. The tubers obtained from these plots in 1981 
and 1982 had Ca contents ranging 0.06-0.28% (dry wt. basis) in 
the peel and 0.01-0.06% in the medulla as determined by induc
tively coupled plasma-optical emission spectrometry. As the 
tuber Ca was increased, the percent surface area of the tubers 
decayed by E. carotovora ssp. atroseptica under mist chamber 
conditions was reduced significantly each year. The results indi
cate that in certain soils with a low cation exchange capacity, 
tubers may be low in Ca and that increasing it may reduce the 
potential for bacterial soft rot in storage and transit. 

624 G!NDRAT, D. [Storage rot of potato. I. Symptoms and 
mycoftora.J La pourriture des pommes de terre lors de Ia conser
vation. I. Sympt6mes et flare mycologique. Revue Suisse 
d'Agriculture (1984) 16 (5) 279-284 [Fr, en, de, lO ref., 9 ref., I 
tab.] Station FedCrale de Recherches Agronomiques, Changins, 
Nyon, Switzerland. 

Lesions from 87 rotten tubers were examined. Pythium 
ultimum was common during the growing season. Fusarium 
avenaceum, F. culmorum. F. so/ani var. coeruleum, F. 
sulphureum [Gibberel/a cyanogena] and Phoma exigua var. 
foveola were most commonly isolated from stored tubers. Two 
or more fungi were isolated from > 70% of the samples. 

625 GJNDRAT, D. (Storage rot of potato. II- Lesions develop
ment in relation to the parasitic species and temperature. Control 
measures.] La pourriture des pommes de terre Iars de Ia conser
vation. II. DCveloppement des lesions en fonction de l'espece 
parasite et de Ia temperature. Mesures de lotte. Revue Suisse 
d'Agriculture (1984) 16 (6) 313-318 [Fr, de, en, 21 ref., 7 fig., 1 
tab.) Station Federale de Recherches Agronomiques de 
Changins, Nyon, Switzerland. 

Tubers were inoculated with fungi, mostly isolated from 
rotten potatoes, and rots assessed after 1-2 months of incubation 
at 5-20°C. Fusarium avenaceum, F. so/ani var. coeruleum, F. 
sulphureum [Gibberella cyanogena], Phoma exigua var. 
foveal a and Phytophthora megasperma were almost non-patho
genic at 5°. F. sambucinum [G. pulicaris] and its var. 
coeruleum were most pathogenic at 10-15° and P. exigua var. 
exigua at 5-10°. P. eupyrena was slightly pathogenic at all 
temps. tested. Six isolates of F. oxysporum were not pathogenic 
at 5·10° but greatly differed in pathogenicity at 20°. 
Macrophomina phaseo/ina was virulent at 30° only. Preventive 
measures related to planting, haulm killing, harvesting, condi
tioning and chemical control are discussed. 
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626 ELPHINSTONE, J. G.; PEROMBELON, M. C. M.; LOWE, R.; 
Fox, R. A.; DASHWOOD, E. P. Epidemiology and etiology of 
fungal and bacterial diseases of stored potato tubers. In Report 
of the Scottish Crop Research Institute, 1983. Invergowrie, 
Dundee, UK (1984) 107-109 [En] 

Sources and pathways of contamination by Erwinia 
carolovora ssp. carotovora during grading was examined. Sus
ceptibility to infection by E. carotovora ssp. alroseptica 
increased in tubers of cultivars previously classed as susceptible 
when they were harvested early rather than late and the situa
tion was reversed with resistant cultivars. 

Effects of length of interval between haulm kill and harvest 
on incidence of gangrene (Phoma exigua var. Joveata) were 
related to weather conditions. 

When tubers of the cultivar Maris Piper were harvested in 
Oct. from plots with a history of 0, 1 or 2 previous successive 
crops of the same cultivar and stored at 5°C over the winter, the 
only macroscopic symptom alfected by plot history was black 
scurf (Rhizoctonia so/ani) which was absent from tubers in 
plots with no previous cultivation. Incidence increased after 1 
and 2 successive crops but decreased after a 3rd. The incidence 
of Colletolrichum coccodes followed a similar trend and the 
relative frequencies of Verticillium spp. was in the same order 
as that found in the roots, with 75% comprising V. tricorpus-like 
isolates. 

627 BARTZ, J. A.; KELMAN, A. Infiltration of lenticels of 
potato tubers by Erwinia carotovora pv. carotovora under hydro
static pressure in relation to bacterial soft rot. Plant Disease 
(1985) 69 (I) 69-74 [En, 20 ref., 5 tab.] Dep. Pl. Path., Univ. 
Florida, Gainesville 32611, USA. 

Aq. suspensions of the pathogen (Ecc), rhodamine dye and 
india ink in water penetrated intact potato tubers that were 
submerged in them and subjected to hydrostatic pressures of 
180-530 em of water for 20 s-5 min. Stained tissues (usually 
located beneath or adjacent to lenticels) were more numerous in 
freshly harvested or warm (~ 20°C) tubers than in stored or 
cold ( 4 °) tubers. The number of stained sites also increased as 
the concn of Triton X-100, a nonionic surfactant, increased 
from 0.01 to 1% (wjv). When freshly harvested or commercially 
stored tubers were mfiltrated with Ecc and incubated at 20° in a 
mist chamber for 4 d, the severity of bacterial soft rot (surface 
area decayed) sometimes approached or equalled 100%. In con
trast, severities seldom exceeded 50% in tubers that were sub
merged in suspensions of Ecc but not subjected to hydrostatic 
pressures resulting in infiltration. The high potential for soft rot 
associated with infiltration persisted for at least 4 d, whereas 
within that period, the increased potential associated with shal
low immersion (5 em) fell to levels that existed before 
inoculation. 

628 LYON, G. D. Comparisons between phytoalexin concena 
trations and the extent of rotting of potato tubers inoculated with 
Erwinia carotovora sub sp. atroseptica, E. carotovora sub sp. 
carotovora or E. chrysanthemi. Phytopatho/ogische Zeilschrift 
( 1984) 111 (3/4) 236-243 [En, de, 14 ref., I fig., 4 tab.] Scottish 
Crop Res. lnst., lnvergowrie, Dundee, UK. 

For each bacterial isolate the mean rot wt. increased with 
an increase in temp. from 15° to 30°C, and the increased wt. 
was correlated with a decrease in mean rishitin concn, sug~ 
gesting that this phytoalexin may play a role in inhibiting rot 
size. However, for each isolate at each temp. ( 15, 22 and 30°), 
rishitin concn in rots from individual tubers were not related to 
rot wt., suggesting that other factors also influence resistance. 
Phytoalexins, including 15-dihydrolubimin, 3-hydroxylubimin, 
phytuberin and solavetivone, were measured by high pressure 
liquid chromatography using a silica column. 

629 WEBER, J.; JANSEN, G. [Resistance-physiological stud
ies on the induction and spread of bacterial soft rot in potato 
tubers.] Resistenzphysiologische Untersuchungen zur Induktion 
und Ausbreitung bakteriellcr Knollennassfaule bei Kartoffeln. 
Archiv fiir Phytopatho/ogie und Pjlanzenschutz (1984) 20 (4) 
297-306 [De, ru, en, 8 ref., 6 fig.] Inst. Kartoffelforschung, 
Gross Liisewitz, German Democratic Republic. 

Tissue maceration of potato tuber discs by Erwinia 
carolovora var. [ssp.] atroseptica (Eca) or its enzymes was 
estimated by colorimetry of absorbed viral dye (Neutral Red). 
Under Eca infection, cv. Adretta showed greater tissue macera
tion than cv. Fringilla, and cortical tissue was more resistant 
than medullary tissue. No such differences were found with 
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enzyme induced maceration. Induction of pathogen enzyme 
production hence appeared to depend on the cultivar. Inducers 
of enzyme production were found to be producers of pcctolytic 
breakdown. in particular di- and oligogalacturonids, as evi
denced by the sharp increase in tissue maceration they caused in 
the presence of> IO' Ecafml in spite of 24 h wound healing. 
Tuber vascular tissue showed less maceration because of inhibi
tion of enzyme diffusion, but high tissue water content increased 
spread of soft rot by favouring enzyme diffusion and Eca 
penetration. 

630 BARTZ, J. A.; KELMAN, A. Effect of air-drying on soft 
rot potential of potato tubei's inoculated by immersion in suspen
sions of Erwinia carotorora. Plant Disease (1985) 69 (2) 128-
131 [En, 12 ref., 4 tab.] Dep. Pl. Path., Univ. Florida, Gaines
ville 32611, USA. 

Potato tubers were immersed fOr 5 min in suspensions of E. 
carotovora [ssp.] carotovora or ssp. atroseptica, then incubated 
in a mist chamber for 72-96 h. Disease severity decreased when 
tubers were air-dried before incubation and when the following 
types were used: (I) tubers fully cured rather than freshly har
vested or injured, (2) tubers with bacteria only on their surfaces 
rather than infiltrated, or (3) tubers exposed to extended drying 
periods. In contrast, increasing the numbers of E. carotovora 
ssp. carotovora (~ 5 X 107 colony-forming units/ml) in the 
inoculum decreased the effect of air-drying. An increase in the 
drying period from I or 2 to 69 h or more also suppressed 
disease. 

631 BARAK, E.; EDGINGTON, L. V.; RIPLEY, B. D. Bioactiv
ity of the fungicide metalaxyl in potato tubers against some 
species of Phytophthora, Fusarium, and Alternaria, related to 
polyphenoloxidase activity. Canadian Journal of Plant Pathol
ogy (1984) 6 (4) 304-308 [En, fr, 28 ref., 3 fig.] Dep. Environ. 
Bioi., Univ. Guelph, Ont. NIG 2Wl, Canada. 

Foliar applications of this systemic fungicide resulted in 
residue levels in potato tubers (2.5-12 pgfkg) sufficient to pr<>
tect tubers against P. infestans over> 7 months of cold storage. 
Moreover, tubers containing metalaxyl residue were resistant to 
decays caused by F. sarnbucinurn LGibberel/a pulicaris], F. 
culmorum and A. so/ani. This resistance was lost gradually 
after 4 months of storage, when the metalaxyl level had 
decreased to < 8 pgfkg. Metalaxyl applied to the surface of 
potato tuber medullary tissue prior to inoculation caused the 
same phenomenon of broad spectrum resistance. The presence 
of mctalaxyl in the tuber tissue stimulated activity ofpolyphenol 
oxidase. It seems that metalaxyl, which is directly effective 
against P. infestans even at very low levels, but which has no 
direct fungitoxicity against F. or A. spp., may stimulate the 
defence reaction of the host tubers against fungal parasites 
through enhancement of the lignin synthesis pathway. 

632 GHANEKAR, A. S.; PADWAL-DESAI, S. R.; NADKARNI, G. 
B. Etiology of soft rot in stored potato. Journal of Food 
Science and Technology, India (1984) 21 (3) 127-131 [En, 17 
ref., I fig., 4 tab.] Biochem., Food Techno!. Div., Bhabha 
Atomic Res. Cent., Bombay-400 085, India. 

Distribution of microorganisms was examineQ on healthy 
potatoes of indigenous cultivars. lt was observed that the tubers 
harbour Gram-positive bacteria belonging to the genera Bacil
lus and Micrococcus along With Gram-negative pcctolytic 
cocobacilli, Pseudomonas and Erwinia. The major aetiological 
agent of soft rot in stored (about l5°C} potatoes was found to be 
E. carotovora, which was located in the lenticels and vascular 
region. The losses in the tubers stored below l0°C could not be 
attributed to these organisms. 

Green and salad vegetables 

633 LEESCH, J. G. Fumigation of lettuce: efficacy and phy
totoxicity. Journal of Economic Entomology (1984) 77 (1) 
142-150 [En, 8 ref., 7 fig.] Stored-Product Insects Research and 
Development Laboratory, ARS, USDA, Savannah, Georgia 
31403, USA. 

In laboratory studies in the USA, lettuce was fumigated 
with several commercially available fumigants at various rates 
and exposure periods at 4.4 or 24°C and rated for damage 14 
days later. Eggs, larvae and pupae of Trichoplusia ni (Hb.) 
were exposed in space to the fumigants that produced the least 
damage to lettuce to determine the lowest rates and periods of 
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exposure that would kill the pest during these life stages. Acetal
dehyde, phosphine, ethylene chlorobromide and ethylene 
dibromide caused the least damage tO lettuce. The last 3 com
pounds killed the life stages of the pest a:t rates and exposure 
periods that resulted in a minimum of damage to lettuce. 

634 SYNNEVAG, G. [Breeding for resistance to neck rot in 
onion.] Foredling for rcsistens mot lekgr3.skimmel i kepalok. 
Viixtskyddsnotiser (1984) 48 (3/4) 81-87 [No, en, 16 ref.] 
Statens forskingsstasjon Landvik, 4890 Grimstad, Norway. 

Work at the Landvik station since 1970 is outlined. No 
specific resistance to Botrytis a/Iii was found in the material 
tested, but significant genetic differences among commercial 
Varieties and synthetic varieties were detected. Variation within 
populations was continuous. Resistance was increased over 10 
years (6 generations) by means of repeated progeny testing and 
selection. 

635 GIESSMANN, H .• J.; SEIDEL, M. (Parasitic and non-par
asitic caUses of losses during storage of headed cabbage.] 
ParasitRre und nichtparasiHire Ursachcn fiir Verluste in der 
Kopfkohllagerung. Nachrichtenblatt fiir den Pjlanzenschutz in 
der DDR (1984) 38 (9) 181-184 [De, ru, en, 10 ref., 10 fig., 2 
tab.] Inst. Ztichtungsforschung Quedlinburg Akad. Landwirt
schaftswissenschaften DDR, Abt. Gemfisezuchtung, 2560 Bad 
Doberan, German Democratic Republic, 

In the German Democratic Republic the greatest losses in 
storage are caused by Botrytis Cinerea but other diseases may 
become important under certain conditions. Symptoms of vari
ous diseases (fungi, bacteria and viruses) and disorders are 
described, with recommendations on how to reduce losses. 

636 NOSKE, D.; MOLLER, H. [Preliminary results on the 
industrial-type storage or headed cabbage under CA storage con
ditions.] Erste Ergebnisse bei der industriemassigen Lagerung 
von Kopfkohl unter CA-Lagerungsbedingungen. Nachrichten
blattfiir den Pjianzenschurz in der DDR (1984) 38 (9) ISS-187 
[De, ru, en, 5 ref., 1 tab.] VEB Ingenieurbiiro fUr Lagerwirt
schaft .Obst, Gem lise und Speisekartoffeln Gross Liisewitz, Aus
senstelle Restock, 2500 Restock, German Democratic 
Republic. 

In a large-scale experiment, headed cabbages were grown 
under extreme weather conditions, harvested by hand or 
machine and subjected to mechanical damage before cold stor
age (minus 0.5 to 0°C) from Nov. 1982, with or without con
trolled atmosphere. CA storage at 5-8% C02 by val. prevented 
the spread of Botrytis cinerea, although its effect on 
Xanthomonas campestris is unknown. Total storage losses were 
lower under CA storage than normal cold storage. and CA 
storage was therefore practicable until well into May 1983. 

Legumes 

637 BHAPKAR, D. G.; DEORE, B. P.; DESAI, B. B. Prolonging 
the shetr-lire of methi by preharvest treatments and storage 
methods. Journal of Maharashtra Agricultural Universities 
(1984) 9 (3) 355-356 [En, 3 ref.] Mahatma Phule Agricultural 
University, Rahuri 413 722, India. 

In trials with the Trigonellafoenum-graecum cv. 47, plants 
treated with kinetin at 1 p.p.m. or GA at 10 p.p.m. 48 h before 
harvest. were held for up to 72 hat room temperature (I) in 
bamboo baskets and sprinkled with water, (2) in perforated 
plastic bags, (3) under cover of a wet cloth or (4) in an open 
bamboo basket (control). Treatment with GA and covering with 
a wet cloth generally gave the best results. 

638 BEUCHAT, L. R. Survival of Aspergillus jiavus conidi
ospores and other fungi on cowpens during long-term storage 
under various environmental conditions. Journal of Stored 
Products Research (1984) 20 (3) 119·123 [En, 10 ref., 4 fig.] 
Dep. Food Sci., Georgia Univ., Agricultural Experiment Sta., 
Experiment, Ga. 30212, USA. 

Total fungi and A. flavus populations maintained highest 
viability when packaged under an atmosphere of nitrogen. The 
influence of water activity and temp. on survival of these popula
tions was minimal in cowpeas stored under a nitrogen 
atmosphere. 
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Mushrooms 

639 ROY, M. K.; BAHL, N. Gamma radiation for presena· 
lion of Agaricus bisporus. Mushroom Journal (1984) No. 136, 
124·125 [En, 8 ref., I pl.] Indian Agricultural Research Insti
tute, New Delhi, India. 

Mature, unopened fruiting bodies were harvested, placed in 
perforated polyethylene bags, irradiated at doses of 250,400 or 
550 krad, and stored at 15" ± I "C. After 2 weeks' storage the 
number of opened caps was 8-12% in irradiated treatments and 
95% in non-irradiated controls. Irradiated buttons showed no or 
negligible growth and spoilage during storage whereas controls 
continued to grow and many [unquantified] became unmarket
able due to spoilage. There was very little difference between 
treatments in weight loss (16-19%), colour, and cap firmness 
during storage. 

FISH AND SEAFOOD 

See also absts. 422, 442, 446 

640 VALDIMARSSON, G.; GUbBJ0RNSD6TTIR, B. The 
microbiology of stockfish during the drying process. Journal of 
Applied Bacteriology (1984) 57 (3) 413-421 [En, 20 ref., 4 fig., 
4 tab.] Icelandic Fisheries Lab., Skulagata 4, 101 Reykjavik, 
Iceland. 

Aerobic plate counts at 22°C in the flesh of the fish reached 
a max. of 4.1 X 107 g dry weight, after drying for 30 days. 
Analyses of the aerobic/facultatively anaerobic bacterial flora 
in the flesh showed initially a dominance of Moraxella and 
Acinelobacter-like spp. As the drying progressed a Gram-posi
tive, catalase negative flora appeared, increasing its proportion 
to 77% of the bacterial content of the fish. Representative 
strains of these bacteria were identified as Lactobacillus 
plantarum. 

641 ALVARES, R. J. Use of fl.uorogenic assays for the enu
meration of Escherichia coli from selected seafoods. Journal of 
Food Science (1984) 49 (4) 1186-1187, 1232 [En, 20 ref., 6 
tab.] 1201 Office Park Rd., Suite 606 West Des Moines, Iowa 
50265, USA. 

E. coli was enumerated and immediately confirmed by 
incorporating 4-mthylumbelliferonc glucuronide into Lactose 
Broth, Violet Red Bile Agar and M-Endo Broth in selected 
seafoods. All 3 assays enabled a rapid and sensitive enumeration 
of E. coli from seafood products. 

642 PITT, J. 1.; HOCKING, A. D. New species of fungi from 
Indonesian dried fish. Mycotaxon (1985) 22 (I) 197-208 [En, 
10 ref., 4 fig.] CSIRO Div. Food Res., North Rydc, NSW 2113, 
Australia. 

During a study of fungal spoilage of dried fish from Indone
sian sources, several interesting fungi were encountered. 
Polypaecilum pisce, Penicillium chalybeum, P. corynephorum 
and P. patens are described. A new combination, Basipetospora 
halophila, a synonym of Scopulariopsis halophilica is also 
described. 

643 VARGA, S.; DOUCET, A. Quantitative estimation of fecal 
coliforms in fresh and frozen fishery products by APHA and 
modified A-1 procedures. Journal of Food Protection (1984) 47 
(8) 602-603 [En, 8 ref., 2 tab.] Dep. Fisheries & Oceans, 1721 
Lower Water St., Halifax, Nova Scotia, Canada. 

The modified A-I (A-I M) method produced significantly 
lower numbers of faecal coli forms. The lower values were attrib
uted to the inhibitory effect of sample sediment on gas forma
tion in fermentation tubes. By altering the A-I M technique, 
estimates comparable to those produced by the presently used 
APHA method were obtained. Changes consisted of an increase 
in incubation time at 44.5°C and/or elevating gas vials in the 
culture tubes. 

644 HILMARSDOTTIR, E.; KARMAS, E. Microbial stability of 
a fermented intermediate moisture fish product. Lebensmitlel
Wissenschaft und -Technologie (1984) 17 (6) 328-330 [En, 13 
ref., 3 fig., 2 tab.] Dep. Food Sci., Cook Call., Rutgers Univ., 
New Brunswick, NJ 08903, USA. 

Cooked and ground red hake was fermeted with the addi
tion of Lactobacillus plantarum and glucose, reducing the pH 

151 

of the control sample from 6.7 to 5.3 and the test samples to 4.7. 
A mixture of the fermented fish and starch was extruded, result
ing in a product with a water activity of 0.90. The product was 
inoculated with Staphylococcus aureus, packed in polyethylene 
bags and stored at 26°C. Growth of the organism occurred in 
the control but not in the fermented samples. A combination of 
lowered water activity and pH yielded a shelf-stable intermedi
ate product. 

645 LAYRISSE, M. E.; MATCHES, J. R. Microbiological and 
chemical changes of spotted shrimp (Panda/us platyceras) stored 
under modified atmospheres. Journal of Food Protection ( 1984) 
47 (6) 453-457 [En, 16 ref., 3 fig., 3 tab.] Inst. Food Sci. 
Techno!., Washington Univ., Seattle, Wash. 98195, USA. 

Shrimp were packed head-on and head-off in pouches with 
air or 50 or 100% CO, and stored at 0-2"C for up to 23 days. 
Carbon dioxide in modified atmosphere pouches dissolved in the 
liquid phase and the pH decreased. As storage progressed, the 
pH increased. Only I 00% C02 was effective in extending the lag 
in bacterial growth, but the greatest weight or drip was also 
obtained with this atmosphere. The bacterial flora changed from 
mixed Gram negative and Gram positive organisms to a 
predominantly Gram positive flora. 

646 MOTES, M. L.; MCPHEARSON, R. M., JR.; PAOLA, A. DE, 
JR. (DE PAOLA, A., JR.) Comparison of three international 
methods with APHA method for enumeration of Escherichia 
coli in estuarine waters and shellfish. Journal of Food Protec
tion (1984) 47 (7) 557-561 [En, 16 ref., 4 fig., 3 tab.] Fishery 
Res. Branch, FDA, Dauphin Island, Ala. 36528, USA. 

E. coli was enumerated in oysters, mussels and clams as 
well as estuarine waters. Results of the French most probable 
number (MPN) method, a modification of the MacKenzie, Tay
lor and Gilbert ( 1948) method, were obtained within 48 h and 
compared favourably with those obtained by the standard 
American Public Health Association (APHA) MPN procedure 
in all sample types. Results of the Australian Anderson and 
Baird-Parker plate count method, obtained without 24 h, were 
significantly lower than those obtained with the standard 
APHA procedure for all sample types. Results of the British roll 
tube method, a 24 h direct count method, compared favourably 
with the standard APHA procedure only for mussels and 
waters. 

647 HOOD, M.A.; BAKER, R. M.; SINGLETON, F. L. Effect 
of processing and storing oyster meats on concentrations of indi
cator bacteria, vibrios and Aeromonas hydrophila. Journal of 
Food Protection (1984) 47 (8) 598-601 [En, 19 ref., 2 tab.] 
Dep. Bioi., West Florida Univ., Pensacola, Fla. 32514, USA. 

Oyster meats were examined from 3 commercial processing 
plants at different stages of processing and storage for 4 stan
dard indicator bacterial groups, 5 spp. of vibrios reported to be 
associated with shellfish associated gastroenteritis and Aer
omonas hydrophila. Processing reduced the overall microbial 
load, but the individual bacterial groups examined remained 
statistically the same throughout processing. Upon storage, the 
concn of Vibrio parahaemolyticus significantly declined with a 
concomitant increase in levels of A. hydrophila; and the levels of 
all other V. spp. remained statistically the same. The findings 
suggest that, while processing results in a cleaner appearing 
product, processing does not eliminate potentially pathogenic 
vibrios. However, processing and subsequent storage of oyster 
meats do not appear to increase the levels of vibrios. 

648 EYLES, M. J.; DAVEY, G. R. Microbiology of commer
cial depuration of the Sydney rock oyster, Crassostrea com
mercia/is. Journal of Food Protection (1984) 47 (9) 703-706, 
712 [En, 14 ref., 2 fig., 2 tab.] CSIRO Div. Food Res., P.O. Box 
52, North Ryde, NSW 2113, Australia. 

Paired batches of unpurified and commercially purified 
oysters from a polluted estuary were examined for a range of 
indicator and pathogenic microorganisms on 16 occasions over a 
period of l yr. The results indicate that small numbers of poten
tially pathogenic vibiros (Vibrio parahaemolyticus, V. 
cholerae) are frequently a part of the microftora of purified 
oysters. Escherichia coli was also found in some samples of 
purified oyxsters. 



,, .-
152 

649 RYSER, E. T.; TAYLOR, S. L.; MARTH, E. H. Amine 
production during associative growth of Gram-negative bacteria 
in tuna fish infusion broth. Systematic and Applied Microbi
ology (1984) 5 (4) 545-554 [En, 28 ref., 3 tab.] Dep. Food Sci., 
Univ. Wisconsin-Madison, Madison, Wis. 53706, USA. 

Associative growth of Enterobacter aerogenes, Proteus 
morganii and Klebsiella pneumoniae with Pseudomonas putida 
and of K. pneumoniae wath P. jluorescens occurred in tuna fish 
infusion broth at 10° and 20°C. Test for presence of histamine, 
cadaverine and putrescine were made after incubation of broths 
for various times from 4 h to 14 d. Ratios of hista· 
mine:cadaverine and of histamine:putrcscinc ranged from 15:1 
to 20:1 and from 50:1 to 200:1, respectively. These ratios were 
not alfected appreciably by the presence of P. putida or P. 
jluorescens in the cultures with the other test bacteria. 

MEAT 

See also absts. 446-447. 833 

650 LEE, B. H.; SIMARD, R. E. Evaluation of methods for 
detecting the production of H2S, volatile sulfides, and greening by 
lactobacilli. Journal of Food Science (1984) 49 (4) 981-983 
[En, 25 ref.] Dep. de Sci. & Tech. des Aliments, Univ. Laval, 
Ste-Foy, Quebec G I K 7P4, Canada. 

Ability to produce volatile sulphides by 41 lactobacilli was 
not associated with species but depended on composition of the 
media and sensitivity of the indicator. Only a restricted number 
of Lactobacillus plamarum strains and seven isolates were H2S
positive on peptone iron. TSI and SIM agars. Lead acetate agar 
detected a greater number of H2S-positive lactobacilli but the 
lead acetate (or DTN B) paper method was superior in a modi
fied motility sulphide broth. 

651 HOSHYAR, D. F.; MUHYADDIN, M. 0.; SAl ED, N. A. A 
microbiological study of some roasted meats at Aski-kalak retail 
restaurants. Iraqi Journal of Agricultural Sciences "ZANCO'' 
(1984) 2 (3) 57-66 [En, ar, 27 ref., 3 tab.] Coli. Agric., Univ. 
Salahaddin, Arbil, Iraq. 

Two types of roasted meat, kebab and tckka, were evalu
ated for microbiological quality. Generally, the results showed 
that the mean count of total aerobic bacteria, anaerobic bacte
ria, aerobic spore forming bacteria, proteolytic bacteria and 
yeast and moulds were higher in kebab samples than those of 
tekka. 

652 BELL, R. G.; LACY, K. M. DE Influence ofNaCI, NaN02 
and oxygen on the germination and growth of Bacillus 
licheniformis, a spoilage organism of chub-packed luncheon 
meat. Journal of Applied Bacteriology (1984) 57 (3) 523-530 
[En, 43 ref., 3 fig., I tab.] Meat Industry Res. lnst. New Zea
land (Inc.), P.O. Box 617, Hamilton, New Zealand. 

It is shown that at storage temp. conducive to microbial 
growth, B. /icheniformis spores arc unable to complete the 
transformation to vegetative cells successfully without the pres
ence of a yet-undetermined minimal amount of oxygen. It is 
concluded that the plastic casing of luncheon-meat chubs is not 
sufficiently oxygen-permeable to allow the product a long shelf
life other than at chill temp. unless the chubs are stored in an 
oxygen-free atmosphere. 

653 ERIBO, B. E.; JAY, J. M. Incidence of Acinetobacter 
spp. and other Gram-negative, oxidase-negative bacteria in fresh 
and spoiled ground beef. Applied and Environmental Microbi
ology (1985) 49 (1) 256-257 [En, 10 ref., 2 tab.] Dep. Bioi. Sci., 
Wayne State Univ., Detroit, Mich. 48202, USA. 

A total of 1409 Gram-negative bacterial colonies were ran
domly selected from 19 samples of fresh and spoiled ground beef 
plated on 6 media. Only 137 (9.7%) were oxtdase negative and 
20 (14.6%) of these were A. spp., all of which were recovered 
from fresh meat samples. It is suggested that the importance of 
this group in both fresh and spoiled beef is less than is generally 
believed. 

654 VENUGOPAL, V.; PANSARE, A. C.; LEWIS, N. F. Inhibi
tory effect of food preservatives on protease secretion by Aer
omonas hydrophila. Journal of Food Science (1984) 49 (4) 
1078-1081 [En, 18 ref., 6 fig., 1 tab.] Bhabha Atomic Res. 
Cent., Trombay, Bombay-40085, India. 
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Butylated hydroxyanisole, propylhydroxy parabenzoate 
(paraben) and sodium tripolyphosphatc were found to inhibit 
protease secretion by resting cells of A. hydrophila at lower 
concn than those required for inhibiting growth. Incorporation 
of these preservatives in calcium caseinate agar resulted in colo
nies surrounded by smaller areas of clear zones indicating inhi
bition of protease secretion. The results are discussed with 
respect to the protective influence of the above compounds 
against spoilage of flesh foods by microbial proteases. 

655 EMSURtLER-ROSE, B.; GEHLE, w. D.; JOHNSTON, R. W.; 
0KREND, A.; MORAN, A.; BENNETT, 8. An enzyme immunoas
say technique for detection of salmonellae in meat and poultry 
products. Journal of Food Science (1984) 49 (4) 1018-1020 
[En, 15 ref., l fig., 2 tab.] USDA, Beltsville, Md. 20705, USA. 

A commercially available enzyme immunoassay (ELISA) 
in which a myeloma protein is used for detection of salmonellae 
was compared with two conventional cultural methods for 
detection of salmonellae in naturally contaminated meat and 
poultry products. There was 100% agreement between ELISA 
and cultural methods. The ELISA technique was more rapid. 

656 OCKERMAN, H. W.; KWIATEK, K. Effect of tumbling 
and tumbling temperature on surface and subsurface contamina
tion of Lactobacillus p/antarum and residual nitrite in cured 
pork shoulder. Journal of Food Science (!984) 49 (6) 1634-
1635, 1639 [En, 17 ref., 2 fig.] Dep. Animal Sci., Ohio State 
Univ., Columbus, Ohio 43210, USA. 

The L. plan/arum levels wete significatly increased by tum
bling, increased by time and by sample location with levels 
decreasing from nontumbled exudate to surface samples to 
internal samples. Residual nitrite in pork tum bed intermittently 
for 18 h at 23 °C was significantly lower than in nontumbled 
tissue. 

657 LALEYE, L. C.; LEE, B. H.; SIMARD, R. E.; CARMICHAEL, 
L.; HOLLEY, R. A. Shelf life of vacuum- or nitrogen-packed 
pastrami: effects fo packaging atmospheres, temperature and 
duration of storage on mieroflora changes. Journal of Food 
Science (1984) 49 (3) 827-831 [En, 34 ref., 6 tab.] DCp. de sci. 
et techno!. des aliments, Laval Univ., Que., Canada. 

Numbers of lactobacilli, psychrotrophs and anaerobes in 
either vacuum- or nitrogen-packed pastrami increased signifi
cantly as storage temp. was increased above -4°C or duration 
extended beyond 7 days at 0, 3 and 7°C. Few significant differ
ences observed in their numbers were attributed to types of 
packaging but numbers of yeasts and moulds decreased signifi
cantly in nitrogen-packed samples, particularly at 7°C. Growth 
of coliforms to Jog 4.5/g occurred at 7°C in both packaging 
treatments. 

658 WHITING, R. C.; BENEDICT, R. C.; KUNSCH, C. A.; BLA
LOCK, D. Growth of Clostridium sporogenes and Staphylo
coccus aureus at different temperatures in cooked corned beef 
made with reduced lel·els of sodium chloride. Journal of Food 
Science (1985) 50 (2) 304-307 [En, 20 ref., 5 fig.] USDA, Reg. 
Res. Cent., Philadelphia, Pa. 19118, USA. 

Cooked corned beef made with normal (c. 2.5%) or a 
reduced (c. 1.5%) level of salt were inoculated with either clos
tridial spores or with staphylococci and incubated at temp. rang
ing from 5 to 30°C. Growth of microorganisms was similar at 
both salt levels at a given incubation temp. Increasing the abuse 
temp. greatly increased the growth of all organisms. Outgrowth 
of clostridial spores occurred in ground cooked corned beef 
which contained the normal residual nitrite of 40-45 p.p.m.; 
readdition of nitrite to 150 p.p.m. at the time of inoculation 
markedly reduced growth. Gas production was not a good indi
cator of clostridial growth. 

659 MARCY, J. A.; KRAFT, A. A.; OLSON, D. G.; WALKER, H. 
W.; HOTCHKISS, D. K. Fate of Staphylococcus aureus in 
reduced sodium fermented sausage. Journal of Food Science 
(1985) 50 (2) 316-320 [En, 14 ref., 7 fig., 3 tab.] Dep. Food 
Technol., Iowa State Univ., Ames, Iowa 50011, USA. 

Sausage was prepared using 3 levels of sodium chloride. 
These sausages were made with a commercial starter culture, 
and with an inoculum of S. aureus. The sausages containing 
lower amounts of salt showed faster fermentations at 2 temp., 
24° and 38°C. At both temp. the sausages containing 1.65% salt 
showed the least amount of staphylococcal growth followed by 
the sausages containing 2.475% and 3.3% salt, respectively. 



660 GRAU, F. H.; EUSTACE, I. J.; BILL, B. A. Microbial 
flora of lamb carcasses stored at 0°C in packs Hushed with 
nitrogen or filled with carbon dioxide. Journal of Food Science 
(1985) 50 (2) 482-485,491 [En, 18 ref., 3 fig., I tab.] Meat Res. 
Lab., CSIRO Div. Food Res., Cannon Hill, Qd. 4170, 
Australia. 

Two treatments to effect low oxygen conditions for chilled 
storage of lamb carcasses were compared. A carbon dioxide 
atmosphere was shown to be more efficient than nitrogen flush
ing for delaying the growth of Gram negative oxidative and 
fermentative bacteria, Brochmhrix thermosphacta and lactic 
acid bacteria. 

661 MOLINS, R. A.; KRAFT, A. A.; OLSON, D. G. Effect of 
phosphates on bacterial growth in refrigerated uncooked 
bratwurst. Journal of Food Science ( 1985) 50 (2) 531-532 [En, 
20 ref., 2 fig.] Dep. Food Techno!., Iowa State Univ., Ames, 
Iowa 50011, USA. 

The effects of 0.5% sodium acid pyrophosphate (SAPP), 
sodium tripolyphosphate, tetrasodium pyrophosphate and 
sodium polysphosphate glassy on aerobic mesophilic and 
psychrotrophic bacterial growth and on survival of inoculated 
Staphylococcus aureus were investigated in uncooked 
bratwurst stored at soc for 7 days. No significant microbial 
inhibition by phosphates was found although SAPP addition 
resulted in consistently lower total aerobic plate counts. 

662 GAILANI, M. B.; FUNG, D. Y. C. Antimicrobial effects 
of selected antioxidants in laboratory media and in ground pork. 
Journal of Food Protection (1984) 47 (6) 428-433 [En, 42 ref., 
Stab.} Dep. Anim. Sci. & Ind., Kansas State Univ., Manhattan, 
Kans. 66506, USA. 

Butylated hydroxyanisole, butylated hydroxytoluene, terti
ary butylhydroquinone and propyl gallate were tested sepa
rately and in selected combinations for antimicrobial activity on 
Gram negative and Gram positive bacteria. In general, in 
laboratoy media the antioxidants inhibited Gram positive bacte
ria more than Gram negative bacteria. Tests in ground pork 
indicated the 4 antioxidants at 100, 200 or 400 p.p.m. signifi
cantly (p < 0.05) reduced psychrotrophs, coliforms and faecal 
coliform counts after 4 weeks of storage at 4°C. There were no 
significant differences between the control and the samples 
treated with antioxidants after either I or 2 weeks of storage. 

663 OBLINGER, J. L.; KENNEDY, J. E., JR.; WEST, R. L. 
Effect of subjecth:e condition of beef quarters on the microbi
ology and storage stability of vacuum-packaged clods and 
groundbeef patties. Journal of Food Protection (1984) 47 (6) 
449-452 [En, 8 ref., I fig., 6 tab.] Food Sci. Dep., Florida Univ., 
Gainesville, Fla. 32611, USA. 

The microbial quality of beef quarters was directly related 
to the subjective condition classification in that aerobic plate 
counts of beef quarters and derived products were greater with 
increasing off-condition. Data indicates that reconditioning or 
trimming of "off-condition" beef quarters cannot be relied upon 
to improve the microbial quality of derived products such as 
ground beef. 

664 APPL, C. P.; MARSALL, R. T. Detachment of 
Pseudomonas jfuorescens P26 from beef rinsed in salt and acid 
solutions. Journal of Food Protection (1984) 47 (7) 537-541 
[En, 20 ref., 2 fig., 3 tab.] Dep. Food Sci. Nutr., Univ. Missouri
Columbia, Columbia, Mo. 65211, USA. 

The purpose of the study was to test the hypothesis that 
numbers of bacteria detached from meat could be increased by 
modillcation of the ionic environment surrounding both the 
meat and bacterial surfaces. Results indicated that adding 0.1 M 
KCI to unbuffered rinse solutions increased the numbers of 
organisms removed from meat and decreased the numbers 
remaining on meat more than did water alone. NH4Cl and 
MgCI2 removed significantly fewer cells. No significant effect of 
0.1 M KCI was observed when added to water buffered to pH4 
and 5. Instead, the buffered rinse caused a large loss in viability 
of the pseduomonads. This large loss in viability may have over
shadowed the smaller clfect of KCI. 
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665 LIN, C. K.; KENNICK, W. H.; SANDINE, W. E.; KOOH· 
MARAIE, M. Effect of electrical stimulation on meat 
microftora: observations on agar media, in suspensions and on 
beef carcasses. Journal of Food Protection (1984) 47 (4) 279-
283 [En, 28 ref., 7 fig., 3 tab.] Clark Meat Sci. Lab., Dep. Anim. 
Sci., Oregon State Univ., Corvallis, Ore. 97331, USA. 

Electrical stimulation of beef carcasses did not cause a 
significant reduction in surface microbial population at 3 differ
ent sampling positions immediately following slaughter. After 
72 h of chilling storage significant microbial reduction was 
found at one position only. Nine bacterial spp. commonly associ
ated with meat were inoculated on 3 different agar media which 
varied in electrical conductivity. Electrical stimulation of these 
media caused a reduction in numbers of microorganism$ under 
various voltage and time treatments. Microorganisms inocu
lated on the lowest resistance medium revealed greater reduc
tion in numbers than that of the other media with higher 
resistance. 

666 LOWRY, P. D.; FILL, C. 0. Development of a yeast 
microHora on frozen lamb stored at -5°C. Journal of Food 
Protection (1984) 47 (4) 309-31 I [En, 16 ref., I fig.] Meat 
Industry Res. lnst. of New Zealand (Inc.), Hamilton, New 
Zealand. 

Lamb loins wrapped in gas-permeable· plastic film and 
stored at -5°C developed a yeast micro flora with max. numbers 
(approx. 106Jcm2

) being reached after 20 weeks of storage. 
Yeast isolates were identified as Cryptococcus /aurentii var. 
/aurentii, C. infirnlo-miniatus, Trichosporon pullulans and 
Candida zeylanoides. The first of these spp. formed over 90% of 
the yeast flora at all times. Black spot and white spot mould 
colonies were barely visible after 40 Weeks of storage at -S°C. 
No microbial growth was detected on loins stored at -10°C for 
40 weeks. 

667 EDWARDS, R. A.; DAINTY, R. H.; HIBBARD, C. M. 
Putriscine and cadaverine formation in vacuum packed beef. 
Journal of Applied Bacteriology ( 1985) 58 (I) 13- I 9 [En, 23 
ref., 3 fig., 4 tab.] Agric. Food Res. Council, Meat Res. lnst., 
Langford, Bristol BSI8 7DY, UK. 

Bacterial numbers, putrescine and cadaverine concn and 
pH were measured at regular intervals during the chill storage 
of vacuum packed beef. Odours on opening the packs were also 
assessed. Cadaverine concn increased more rapidly than that of 
putrescine and measurable increases were evident before max. 
bacterial numbers were attained and before any permanent off
odours were detected. Diamine concn correlated better with 
total viable count than with counts of Gram negative bacteria. 

668 HOLZAPFEL, W. H. Microbiological guidelines for fresh 
meat. In Fresh meal quality: spotlight on sanitation. Proceed
ings of a meat symposium. Technical Communication No./98. 
Pretoria, South Africa; Department of Agriculture and Water 
Supply (1984) 19-28 [En, 41 ref., 5 tab.] Dep. Microbial., Pl. 
Pathol., Pretoria Univ., Pretoria, South Africa. 

Microbiological guidelines for fresh meat in different coun
tries are compared. Suggestions for microbiological guidelines 
for minced meat in South Africa are given. It is concluded, 
however, that the surest microbial control is achieved through 
the control of market cleanliness and sanitation, temp. and 
product movement. To achieve this, practically the entire 
responsibility lies on the shoulders of the producerjsupplier. 

669 FARBER, J. M.; IDZIAK, E. S. Attachment of psychro
tropic meat spoilage bacteria to muscle surfaces. Journal of 
Food Protection (I 984) 47 (2) 92-95 [En, I I ref., 2 fig., 2 tab.] 
Dep. Microbial., Macdonald Coli., McGill Univ., Stc. Anne de 
Bellevue, Que., Canada. 

Attachment strength values (S values) for different micro
organisms were determined. In general, the non-motile bacteria 
possessed higher S-values than the motile organisms. When two 
different microorganisms were in contact with the longissimus 
dorsi muscle in the attachment bath, minimal competition for 
attachment to the meat occurred. 

670 PRASAD, M.; CHANDIRAMANI, N. K.; MANDOKHOT, U. 
Studies on the hygienic quality of pork products sold in the 
Indian market. Journal oj"Food Science and Technology, India 
(1983) 20 (6) 272-276 [En, 17 ref., 5 tab.] Dep. Vet. Public 
Health & Epidemiol., Haryana Agric. Univ., Haryana, India. 
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Ninety-nine samples of pork products (bacon, ham, sau
sages) from retail shops were examined for microbiological sta
tus. Coliforms, streptococci, Escherichia coli and Clostridium 
perfringens wcrc·isolated from the samples which were found to 
be of substandard quality. Staphylococcus aureus was isolated 
in large numbers from ready-to-eat pork products. 

671 RAO, D. V.; BHAGIRATHI, B.; SHARMA, T. R. Fluctua
tions in the quantitative predominance of bacterial groups in 
fresh and stored mutton. Journal of Food Science and Technol
ogy, lndia(l983) 20 (6) 277-281 [En, 12 ref., 7 tab.] Dep. Food 
Res. Lab., Mysore-570 011, India. 

The aerobic bacterial nora of fresh mutton was largely 
made up of lipolytic or proteolytic psychrotrophs which 
increased 2-3 fold in mutton stored at 25 ± 2°C. In mutton 
stored at 5 ± I °C, there was rapid increase in psychrotrophic 
and proteolytic groups initially, while in later stages lipolytic 
bacteria were predominant. At 20°C storage there was a grad
ual decrease in all types over a period of 3 months. Meat devel
oped off-odour when the total plate count was> 107-108 fg, but 
colour change was independent of total plate count. 

672 CHEN, M. E.; DAVIDSON, P. M.; RIEMANN, M. J. 
Microbiological and sensory characteristics of patty formula
tions containing beef from grass-fed steers and fat beef or pork 
trim. Journal of Food Protection ( 1984) 47 (3) 200-205 [En, 24 
ref., 5 tab.} Dep. Food Techno!. Sci., Tennessee Univ., Knox
ville, Tenn. 3790 I, USA. 

Samples were packaged and stored in retail over-wrap, 
freezer wrap or a vacuum-type film. Mixing off at from different 
sources generally caused no increase in numbers of microorga
nisms in newly formed products compared to beef from grass
fed steers. In one inStance, however, the psychrotrophic count 
(as measured on CVT agar) of mixtures of grain-fed beef trim 
or pork trim and grass-fed beef was increased compared to that 
of grass-fed beef alone. 

673 !GENE, J. 0.; ABUlU, E. 0. Nutritional and bacteriolog
ical characteristics of tsire-type suya, a popular Nigerian meat 
product. Journal of Food Protection (1984) 47 (3) 193-196 
[En, 20 ref., 3 tab.] Dep. Food Sci. Techno!., Maiduguri Univ., 
P.M.B. 1069, Maiduguri, Nigeria. 

Tsire products were obtained from a number of retail pro
ducers in Maiduguri, Nigeria. Unit retail weight differed signifi
cantly among producers. Total bacterial and cOliform counts in 
tsire products exceeded acceptable limits for delicatessen items. 
The level of organisms in the products was significantly related 
to handling at the retail level. 

POULTRY AND EGGS 

See also absts. 446. 655. 684 

674 CHEN, C.; PEARSON,A. M.;COLEMAN, T. H.; GRAY, J. 1.; 
PESTKA, J. J.; AUST, S. D. Tissue deposition and clearance of 
aflatoxins from broiler chickens fed a contaminated diet. Food 
and Chemical Toxicology (1984) 22 (6) 447-451 [En, 22 ref.] 
Dep. Food Sci., State Univ., East Lansing, Mich. 48824, USA. 

In broilers fed a diet containing 2057 J.J.g aflatoxin 8 1 and 
1323~tg aflatoxin B2fkg for 35 days, aflatoxins were deposited in 
all tissues, with highest levels in gizzard, liver and kidneys. 
There was evidence that the high levels of ana toxins B1 and B2 in 
the gizzard might have been caused by contamination by the 
gizzard contents during slaughter. After 35 days, mean values 
for the combined aflatoxins were less than 3 J.lgfkg of tissue. 
Four days after withdrawal of the aflatoxin-contaminated 
ration, there were no detectable amounts of aflatoxins in any of 
the tissues. The results indicate that broilers rapidly clear 
aflatoxins from tissues when transferred to an aflatoxin-free 
diet. 

675 THOMAS, Y. 0.; KRAFT, A. A.; RUST, R. E.; HOTCHKISS, 
D. K. Effect ofcarbon dioxide flushing and packaging methods 
on the microbiology of packaged chicken. Journal of Food 
Science ( 1984) 49 (5) 1367-1371 [En, 24 ref., 5 fig., 3 tab.] Dep. 
Econ., Iowa State Univ., Ames, Iowa 50011, USA. 

Dry packed broilers were individually packaged by carbon 
diOxide flushing, vacuum packaging and conventional stretch 
wrapping in air. The chicken was stored in a display case at 
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about 5°C and examined for various bacteria, odour and slime 
development at intervals up to 17 days. Carbon dioxide Oushing 
resulted in longest shelf life, with vacuum packaging next and 
stretch wrapping in air least desirable. 

676 VARELTZIS, K.; BUCK, E. M.; LABBE, R. G. Effective
ness of a betalainsjpotassium sorbate system \'ersus sodium 
nitrite for color development and control of total aerobes, Clos
tridium perfringens and Clostridium sporogens in chicken 
frankfurters. Journal of Food Protection ( 1984) 47 (7) 532-
536 [En, 18 ref., 3 fig., I tab.] Dep. Food Sci. Nutr., Massachu
setts Univ., Amherst, Mass. 01003, USA. 

Normal heat processing involved in the manufacture of 
frankfurters was successful in reducin~ cell levels of indigenous 
aerobic mesophiles and spore levels of maculated C. perfringens 
and C. sporogenes by I to 2 log cycles. The 2 systems were 
equally effective in controlling growth of C. perfringens and C. 
sporo$enes but the betalains/sorbate system proved to be more 
effectave in inhibiting growth of aerobic mesophiles. 

DAIRY PRODUCTS 

See also absts. 428-429, 482, 935 

677 BRAUNIG, J. {Deleterious effects of microbial contami
nation of milk and milk products.] Schiiden infolge mikrobieller 
Kontamination von Milch und Milchprodukten. DLG-For
schungsbericht (1982) No. 538018,58-75 [De, 33 ref.] Staat!. 
Vet. & Untersuchungsamt, v.-Esmarch-Str. 12, 4400 MUnster, 
German Federal Republic. 

Dangers to human health due to transfer of udder patho
gens and zoonotic agents into milk and due to secondary con
tamination during milk processing are discussed in the light of 
published reports. 

678 APPUSWAMY, S.; RANGANATHAN, B. Occurrence of 
Clostridia in milk and milk products. Journal of Food Science 
and Technology, India (1981) 18 (6) 258-259 [En, 12 ref.] 
National Dairy Res. Jnst., Karnal 132 001, India. 

547 samples of milk and milk products procured from vari
ous markets and dairies in India was analysed for clostridia. 
Among 310 positive samples, incidence of clostridia was highest 
in processed cheese (66.4% of 140 samples), followed by infant 
foods (65.5% of 29 samples), pasteurized milk (59% of 132 
samples), raw milk (49.5% of 210 samples) and dried milk 
(44.4% of 38 samples). Av. clostridial spore counts in milk and 
milk products were: raw milk, 1500/100 ml; pasteurized milk, 
300/100 ml; processed cheese, blown cans 1000/g and normal 
cans 500/g; dried milks, 100/g; and infant foods, 150/g. 

679 HOLMES, J. R.; PLUNKETT, T.; PATE, P.; ROPER, W. L.; 
ALEXANDER, W. J. Emetic food poisoning caused by Bacillus 
cereus. Archives of Internal Medicine (1981) 141 (6) 766-767 
[En, II ref.] Jefferson County Dep. of Health, 1400 Sixth Ave
nue S., PO Box 2646, Birmingham, Alabama 35233, USA. 

A food poisoning outbreak affecting 8 people who ate at a 
cafeteria was investigated. Analysis of attack rates incriminated 
macaroni cheese as the cause of the outbreak; samples of this 
food contained 108-109 Bacillus cereus organisms/g. No food 
served contained Staphylococcus au reus or significant numbers 
of coli forms. The macaroni cheese was prepared by adding dried 
milk, water and cheese to cooked macaroni, baking the mixture 
for an undetermined time, followed by warm storage until 
needed. B. cereus was recovered from several samples of dried 
milk taken from the kitchen. Subsequent temp. regime could 
have contributed to multiplication of B. cereus to the levels 
found in the prepared food. 

680 SINGH, R. L.; CHOUDHARY, S. P.; PRASAD, C. B.; PRASAD, 
N. N. The hygienic quality ofrusmalai in Ranchi town. Indian 
Journal of Dairy Science (1982) 35 (!) 94-96 [En, 3 ref.] Dep. 
of Vet., Public Health & Epidemiology, Birsa Agric. Univ., 
Ranchi-834007, India. 

Samples of rusmalai, a milk-containing sweet, were 
examined for counts of total bacteria, coliforms and faecal 
streptococci. 25 grade I samples, obtained in Ranchi town 
(Bahir) from shops having facilities to keep the rusmalai in fly-



proof cases, had total bacterial counts of 1.7-1.9 X 105/g, 
coliform counts of 2.1-7.0 X 103/g and faecal streptococcal 
counts of 4.0 X 103 to 3.1 X 104/g. Corresponding counts for 25 
grade II samples from shops without facilities to protect the 
rusmalai from dust and flies were: 1.7-2.7 X 106,9.6 X 104 to 2.0 
X 105 and 7.5 X 104 to 2.0 X 105/g. Counts were generally 
higher in the grade II samples and during the monsoon season. 
On the basis of Indian bacteriolo~ical standards for ice cream 
(total counts less than 2.5 X 10 fg and coliforms Jess than 
I OO~g), none of the samples were of satisfactory hygienic 
quality. 

681 GRIEGER, C.; PLEVA, J.; BURDOVA, 0.; KANUSCAKOVA, E. 
[Milk and milk products as causes of human salmonellosis in 
Slovakia, Czechoslovakia.] Mlieko a mliecne vyrobky ako 
proicina vzniku salmonel6z u J'udi v SSR. Veterinafstvi (1982) 
32 (9) 403-405 [Sk] Vysoka Skola Vet., Kosice, 
Czechoslovakia. 

In 1979, artificial milk feeding preparations, ice cream and 
milk + other milk products accounted, resp., for 11.4, 2.4 and 
11.6% of alimentary salmonellosis in Slovakia. The scrotypcs 
identified during 1971-1979 included Salmonella agona, S. 
anatum, S. slanleyville, S. enteritidis, S. dublin and S. irumu. 
Milk products which most frequently caused the condition 
included infant feeds, icc cream, tvaroh, ewes' milk Hrudka 
cheese and Bryndza. With the exception of 1974, the incidence 
of salmonellae in milk and milk products was only spc;~radic. 

682 VEILLET-PONCET, L. [Hygiene in cheese manufacture.] 
L'hygiene des fabrications. In Le fromage. Paris, France; 
Technique et Documentation (Lavoisier) (1984) 476-486 ISBN 
2-85206-218-6 [Fr, 13 ref.] Inst. National Polytech. de Lor
raine, 32 Rue Sainte-Catherine, 54000 Nancy, France. 

The author explains how contaminating bacteria that are 
potentially harmful to the consumer can get into milk and 
cheese, and describes what happens to them during the 
cheesemaking process. 

683 VOLLEK, V.; KRISTOFIKOVA, L.; Rusov,\, E.; GORNER, F. 
[Determination of micromycetes in cultured milk products using 
microscopy and cultivation techniques.] Mikroskopicke a kul
tivaCne stanovenie mikromycCt v kyslomlieCnych produktoch. 
Hydinarsky Priemysel (1983) 25 (5/6) 234-242 [Sk] 
Chemicko-tech. Fak. SVST, Bratislava, Czechoslovakia. 

The possible use of microscopy to investigate the presence 
of filamentous fungi and yeasts in 3 fermented milk products, 
(tvaroh, tvaroh paste and yoghurt) was studied. 2 staining meth
ods were used, (i) the Blaser method or (ii) the Levin & Black 
method; procedures are described in detail. Staining by (i) gave 
a Qctter contrast but preparation was long in comparison with 
(ii). Counts of yeasts and filamentous fungi increased even at 
4°C in all samples. Initially yeasts predominated, but during 
storage filamentous fungi multiplied faster than yeasts. 

684 GRIEGER, C.; BEDNARtiKOVA, E.; PAKANOVA, M.; 
KANUSCAKOVA, L.; CABADAJOVA, D. !Hygiene problems of 
eggs in the manufacture of ice cream.] Hygienicke problemy 
vajec a vyroba zmrzlin. Hydinarsky Priemysel (1983) 25 (5/6) 
250-255 [Sk] Vysoka Skala Vet., Kosice, Czechoslovakia. 

Connection between salmonellae incidence in eggs and sal
monellosis caused by the consumption of ice cream is discussed. 
Milk and eggs representing the major constituents of dried ice 
cream mixes were investigated. During a 2 yr investigation, 21 
samples of dried egg (2.0%) and 4 of 1921 samples (0.2%) of 
dried ice cream mixes contained salmonellae. The role of eggs 
and egg products in the occurrence of salmonellae in ice creams 
was thus confirmed. 

685 KROON, J. [Quality control in manufacture of liquid 
milk products.] Kwaliteitssystematiek bij bereiding van con
sumptiemelkprodukten. Zuivelzicht (1982) 74 (18) 447 [Nl] 
Centrale Kwaliteitsdienst, Melkunie Holland, Netherlands. 

This edited version of a paper from a seminar briefly 
describes the system used in the Dutch dairy enterprise 
Melkunie Holland for quality control of liquid milk products. 
The system operates on 31evels: (i) checks to ensure compliance 
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with factory regulations; (ii) rapid microbiological testing, with 
results in about 48 h; (iii) careful determination of the sell-by 
date, which for milk, via and whipping cream resp. is set at 5, 7 
and 12 days after completion of processing. It has been found 
that if a product has a long sell-by date period, a high proportion 
of the product (e.g. 10% for whipping cream, vs. only 0.5% for 
milk) is sold after the sell-by date. 

686 GHODEKER, D. R.; RAO, K. S. Microbiology of Kulfi. 
Indian Dairyman (1982) 34 (12) 257-262 [En, 21 ref.! Div. of 
Microbial., National Dairy Res. Inst., Karnal 132 001, India. 

Kulfi is a frozen milk product (similar to ice cream) pre
pared in India and Pakistan. This review deals with attempts 
made to standardize the method of preparation of kulfi; the 
predominant microorganisms found in market samples of kuHl; 
the need for maintaining proper hygiene during manufacture; 
and attempts to make kulfi of newer types, including sensory 
evaluation results. 

687 BHALE, P.; SINHA, R. N .; GARG, S. K. Deterioration of 
milk and milk products by Oostridin. Indian Dairyman (1982) 
34 (12) 305-307 [En] Dep. of Dairy Sci., Univ. of Udaipur, 
Udaipur 313 001, India. 

This general article deals with types of spoilage caused by 
various Clostridium spp., the conditions that promote contami
nation and prevention and control measures. 

688 MAliN, T. P. [Incidence of aflatoxin in milk and milk 
products.} Zum Vorkommen von Aflatoxin in Milch und Milch
produkten. Milchwirtschaftliche Berichte aus den Bundesan
stalten Wolfpassing und Rotholz (1983) No. 76, 201-205 [De, 
39 ref.] 

Various aspects of aflatoxin in milk and milk products are 
reviewed and include: its excretion in milk in relation to the 
amount ingested; aflatoxin Ml content in milk and changes 
occurring during storage, pasteurization, sterilization and 
spray- and roller-drying; and its partition between cream and 
skim milk, butter and buttermilk and wash water in butter 
manufacture and its concentration during the manufacture of 
different types of cheeses. 

689 VARADARAJ, M. C.; NAMBUDRIPAD, V. K. N. Produc
tion of thermostable deoxyribonuclease and enterotoxins by 
Staphylococcus aureus in khoa during storage. Journal of Food 
Science and Technology, India (1983) 20 (4) 179-181 [En, 16 
ref.] Dep. of Dairy Bact., National Dairy Res. Inst., Bangalore 
560 030, India. 

The ability of 4 strains (K-283, K-192, K-220 and A I 00) of 
Staphylococcus aureus to produce thermostable DNAase and 
enterotoxins in khoa (moisture contents of 26-28%, 38-42% or 
45-48% and stored at 25-35°C or at 4-5°C) was tested. All the 
inoculated samples stored at 25-35°C produced almost equal 
quantities of thcrmonuclease within a wk, irrespective of the 
moisture in the khoa. Detectable amounts (2 J.Lg) of enterotoxin 
were produced ·by S. aureus during storage at 25-35°C; the wild 
cultures K-283 and K-192 and the standard culture AI 00 pro
duced enterotoxins A, E and E, resp. The ability of strain K-220 
to produce enterotoxins A, Band E in khoa varied with moisture 
content. Samples stored at 4-5°C did not generally produce 
enterotoxins, the exception being toxin B produced by K-220 in 
small quantitites. 

690 SUBRAMANIAN, P.; SHANKAR, P. A. A note on lactose 
fermenting yeasts in milk products. Journal of Food Science 
and Technology, India (1983) 20 (4) 181-183 [En, 6 ref.] Dep. 
of Dairy Microbial., Univ. of Agric. Sci., Hebbal, Bangalore-
560 024, India. 

Milk products (3 samples of cream, 4 of butter, 5 of dahi 
and 4 of cheese whey) were analysed for yeasts and moulds. All 
the samples contained yeasts and moulds, with viable counts 
ranging from 40 to 128 000/ml. None of the yeasts isolated 
from dahi and cheese whey were able to ferment lactose. Of the 
28 isolates from cream only 2 fermented lactose, and of the 27 
yeasts isolated from butter only 5 fermented lactose. All 7 of 
these isolates were identified as Candida pseudotropicalis. 

691 INTERNATIONAL DAIRY FEDERATION Yogurt. Enumera
tion of characteristic micro-organisms- colony count technique 
at 37°C. International!DF Standard (!983) EI 17:1983, 4pp. 
[En, 3 ref.] Square Vergote 41, 1040 Brussels, Belgium. 
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Decimal dilutions of the sample arc inoculated into (i) 
acidified MRS medium, followed by anaerobic incubation for 
72 h for counting Lactobacillus bulgaricus, and (ii) Ml7 
medium, followed by aerobic incubation for 48 h for counting 
Streptococcus thermophi/us. After counting the identity of the 
colonies is confirmed by Gram staining and microscopic 
examination. 

692 L!TOPOULOU-TZANETAK~. E.; TZANETAKI's, N.; BLAHOS, 
I. (VLACIJOS, 1.); MANOLKIOI's, K. [Lactic acid bacteria and 
enterococci in Greek traditional yoghurt.] De/tion Ellenikes 
Mikrobiologikes Etaireias (1981) 26 (2) 102-109 [Gr, en, 16 
ref.] Dep. of Dairy Tech., School of Agric., Univ. of Thcs
saloniki, Thcssaloniki, Greece. 

60 samples oftraditional Greek yoghurt from retail outlets 
in Thcssaloniki were examined microbiologically. Of the 378 
strains of lactic acid bacteria isolated, 122 were lactobacilli 
(mainly Lactobacillus bulgaricus), 214 were streptococci 
(mainly Streptococcus thermophi/us), 36 were pediococci 
(Pediococcus cerevisiae and P. pentosaceus) and 6 were Leuco
nostoc mesenteroides. All samples contained L. bulgaricus and 
S. thermophil us. Enteric bacteria (S. durans, S.faecalis and S. 
faecium) were present in 30% of samples. In a laboratory test, 
counts of S.faecalis and S.faecium inoculated into ewes' milk 
decreased only slightly during 6 days storage after making the 
milk into yoghurt (pH 4). 

693 NouR, M. A. Sunival of brucella organisms in artifi
cially contaminated cream. Egyptian Journal of Food Science 
(1982) 10 (1/2) 67-70 [En, ar, II ref.] Dairy Dep., Al-Azhar 
Univ., Cairo, Egypt. 

Milk for cream manufacture was artificially contamined 
with 2 strains each of Brucella abortus, B. melitensis and B. 
suis. The cream was held at room temp. (20-25°C) and at 2-
4 °C for up to 150 days and tested for Brucella organisms at 2-
day intervals by (i) direct plating on a meat/liver infusion 
medium, (ii) pre-enrichment in tryptone broth + crystal violet 
then plating on tryptonc agar medium, and (iii) inoculation into 
guinea pigs. The number of days for which Brucella organisms 
could be detected by (i), (ii) and (iii), resp. were 73-91, 94-102 
and 100 days at room temp. and 100-122, more than 140 and 
more than I 50 days at 2-4°C. It is concluded that, because of 
the prevalence of Brucella spp. in milk in Egypt and the long 
survival times, pasteurization of cream before marketing should 
be compulsory. 

694 MLADENOV, M.G.; ALEKSIEVA, V.; TODOROV, P.; BACHt
TSKA, M. [Microbiological study of 'Mladost' cultured milk.] 
Veterinarnomeditsinski Nauki (1984) 21 (I) 103-109 [Bg, ru, 
en, 10 ref.] Tscntralcn Nauchnoizsled. VetMed. Inst., Sofia, 
Bulgaria. 

During 2 yr, 239 batches of •Mladost' cultured milk were 
examined for coliform titre, and 14 tests were carried out on 
contents of yeasts and moulds. Coliform titres arc tabulated for 
each month of 1981 and 1982, and development of yeasts and 
moulds in 14 tests is tabulated for samples stored at 8-10 or 20-
220C for 12, 24, 48 or 72 h. Coliform titres of.;;] 0/ml were 
found in 234 batches, and only 5 (2.1%) had titres of 100/ml. 
No coliforms or moulds were detected in 0.1 ml starter, but in 6 
of the 14 tests, the starter contained 20-470 yeasts/mi. Multipli
cation of yeasts during storage for up to 72 h was I 000-290 000-
fold at 8-I0°C and several millions-fold at 20-22°C; corre
sponding increases for moulds were up to 25-fold and 300-90 
000-fold, resp. Yeast off-flavour appeared when yeast content 
reached II OOOfml. 

695 NORBERG, P.; PETERZ, M. [Coli forms in soft ice cream.] 
Koliforma bakterier i mjukglass. Vtir Fiida (1984) 36 (2) 86-89 
[Sv, en, 2 ref.] Biologiska Scktionen, Statens Livsmedelsvcrk, 
Uppsala, Sweden. 

When grown on Violet Red Bile (VRB) agar containing 
0.1% sucrose, lactose-negative but sucrose-fermenting strains of 
Serratia and Enterobacter isolated from soft ice cream pro
duced coliform-like colonies (red colonies of 0.5-1 mm diam. 
surrounded by a red precipitation zone). These Enterobacter
iaceae produced precipitation zones on VRB agar even with only 
0.0 I% sucrose. They .also produced coliform-like colonies on 
VRB agar to which 0.01 or 0.1 g pasteurized icc cream (corre
sponding to 0.006 and 0.06% sucrose) had been added. Of 93 
Enterobacteriaceae isolated from 21 ice cream samples, 48 
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(52%) did not ferment lactose, and 91% of these lactose-nega
tive strains fermented sucrose. These findings demonstrated the 
high risk of false-positive results in testing ice cream for 
colifoqns using VRB agar, and pointed to the need for confirma
tory tests (e.g. on Brilliant Green Broth) in such cases. 

696 GESCHE R., E.; Rutz M., S. !Bacterial counts in 
yoghurt.] Aplicaci6n del recucnto bacteriano en yogurt. Ali
memos (1984) 9 (I) 13-16 !Es, en, 18 ref.] Inst. de Med. 
Preventiva Vet., Univ. Austral de Chile, Casilla 567, Valdivia, 
Chile. 

Bacterial counts determined by incubation for 72 hat 30°C 
of decimal dilutions of 10 yoghurt samples on plate count agar 
(casein peptone 0.5%, yeast extract 0.25%, glucose 0.1%, agar 
1.4%) averaged 2.09 X 108/ml and ranged from 1.1 to 5.02 X 
108 Jml. Gram staining, oxidase and catalase reactions, glucose 
oxidation/fermentation tests, tests for spores and morphology 
indicated that all bacteria were lactobacilli. These findings were 
in sharp contrast to results obtained when the same yoghurt 
samples were analysed on Merck standard agar (casein peptone 
0.5%, meat extract 0.3%, NaCI 0.5%, agar 1.2%). On this 
medium on'?: 1 of the 10 samples produced countable colonies 
(5.25 X 10 fml), and 80% of the bacteria were identified as 
micrococci and 20% as coryneforms. 

697 STEAD, D. A Huorimetric method for determination of 
Pseudomonas jl uorescens AR 11 lipase in skim milk powder, 
whey powder and whey protein concentrate. Journal of Dairy 
Research (1984) 51 (4) 623-628[En, 22 ref.] National lnst. for 
Res. in Dairying, Shinficld, Reading RG2 9AT, UK. 

A method which was developed for assaying the extracellu
lar lipases ofpsychrotrophic bacteria in milk [see DSA 45, 8741 
& 46, 1325] and which uses the ftuorogenic substrate 4-
methylumbelliferyl oleate has been adapted for use with dried 
skim milk, dried whey and whey protein concentrate (WPC). A 
5-fold increase in the concn. of sodium taurocholate (NaTC), in 
the mixture of NaTC and cetyltrimethylammonium bromide 
needed to dissociate lipase from milk proteins, removed the 
excessive sensitivity of the assay to variations in the concn. of 
dried skim milk, dried whey or WPC incorporated. Commer
cially available pancreatic lipase provided a suitable standard of 
lipolytic activity and as little as 1-2 J,Lg could be detected in each 
assay system. 

698 GRIFFITHS, M. W.; PHILLTPS, J. D. Detection of post
pasteurization contamination of cream by impedimetric meth
ods. Journal of Applied Bacteriology (1984) 57 (I) 107-114 
[En, 13 ref.] Hannah Res. Inst., Ayr KA6 5HL, UK. 

Impedimetric methods for evaluating post-pasteurization 
contamination and shelf-life of cream were assessed. Over 94% 
of the samples tested were in agreement, using selected cut-offs 
of 20 h for detection time measured at 21 °C with creams con
taining inhibitors of growth of Gram-positive bacteria on stan
dard Plate Count Agar as growth media, and 3.2 X 107 c.f.u.fg 
for plate counts obtained on cream which had been pre-incu
bated in the presence of inhibitors of growth of Gram-positive 
organisms, and on cream stored at 6°C for 7 days. Agreement 
between the impcdimetric method and plate count was not as 
good if either Brain Heart Infusion or Milk Agar was used in 
place of Plate Count Agar in the former technique. A poor 
correlation was obtained between plate count methods for 
enumerating post-pasteurization contamination and keeping 
quality with imped1metric measurements on cream alone. It was 
possible, with a reasonable degree of certainty, to determine if 
cream had suffered post-pasteurization contamination within 20 
h of production. 

699 SAW!, J.P.; SAWAYA, w. N.; SAADI, s. R.; SAFI, w. M. 
The effect of heat treatment on quality and shelf life of plain 
liquid yoghurt. Cultured Dairy Products Journal (1984) 19 (3) 
10-14 [En, 17 ref.] Food Sci. & Nutr. Sect., Ministry of Agric. 
& Water, PO Box 17285, Riyadh, Saudi Arabia. 

Recombined milk was used to prepare plain liquid yoghurt 
in a processing plant near Riyadh, Saudi Arabia. 3 different 
heat treatments of the milk were tested: heating in an HTST 
pasteurizer at 95°C for 5 min; vat pasteurization at 87°C for 30 
min: UHT treatment at 145°C for 5 s. Yoghurts were prepared 
by inoculation with 2% freeze-dried starter culture and incuba
tion at 43°C for 4 h. After cooling to 10°C, the yoghurts were 
packaged either as pasteurized or unpasteurized products, and 
stored at 4 or 7°C for up to 4 wk. Plain liquid yoghurt made 



from vat pasteurized milk was most acceptable in organoleptic 
tests and had highest viscosity and least acidity. The product 
made from UflT-treated milk was least acceptable, had low 
viscosity, reduced shelf life and considerable increase in acidity. 
Heat treatment of plain liquid yoghurt at 90°C for 15 s 
increased shelf life without adversely affecting product accepta
bility. No coli forms were detected in any of the yoghurts. Mould 
and yeast counts in unpasteurized yoghurt were higher during 
storage at 7 than at 4 °C, especially in yoghurt made from UHT 
milk. No moulds, yeasts or lactic acid bacteria were detected in 
pasteurized yoghurts. 

700 EGMOND, H. P. VAN Mycotoxins in dairy products. 
Food Chemistry (1983) II (4) 289-307 [En, 26 ref.] National 
lnst. of Public Health, PO Box I, 3720 BA Bilthoven, 
Netherlands. 

This review of mycotoxins in milk products is mainly con
cerned with aflatoxin M I and sterigmatocystin. It considers 
methods of analysis, occurrence, effects of processing, and 
methods of elimination. The aflatoxin appears in milk from 
contaminated feeds, whereas the sterigmatocystin is one of a 
group of toxins produced in cheese. 

701 MATEOS GARCIA, A.; SUAREZ FERNANADEZ, G. Con
taminating mycofl.ora in yogurt: general aspects and special ref
erence to the genus Penicillium. Journal of Food Protection 
(1984) 47 (8) 629-636 [En, 10 ref., 4 fig., II tab.] Dep. 
Microbial., Fac. Vet., Universidad Complutense de Madrid, 
Madrid-3, Spain. 

A microbiological study was carried out on 3 commercial 
brands of yoghurt with 3 different flavours. Fungi isolated 
included Penicillium, Monilia, Cladosporium, Alternaria, Rhi
zopus and Aspergillus spp., mycelia sterilia and yeasts. P. spp. 
isolated included possible toxinogenic spp., including P. jen
senii, P. corylophilum, P. cyclopium and P. frequentans. 

Milk 

See also abst. 486 

702 GAJDOSEK, S. (The resazurin test as criterion of micro
biological quality of milk.] Res~zurinovy test jako kriterium 
mikrobiologicke kvality mleka. Zivoi'ismi Vyroba (1983) 28 (9) 
671-676 [Cs, ru, en, 14 ref.] Vysoka Skala Zemi!dc!lksa, 662 65 
Brno, Czechoslovakia. 

During 21 months, samples of farm tank milk were 
obtained twice monthly from 14 selected farms of Southern 
Moravia. Within 30 min of delivery to the laboratory, the 
resazurin test was carried out with assessment after incubation 
at 37°C for 90 and 120 min. Only 58.7% of samples ascribed to 
class 1 by both resazurin tests satisfied the Czechoslovak Stan
dard requirement for total bacterial counts of ,.;0.5 X 106/ml. 
Similarly, 49.2% of samples ascribed to class 2 by the 90-min 
test, and 46.7% of those ascribed by the 120-min test satisfied 
the requirement of .:::::;:2.5 X 106/ml. In the remaining samples, 
counts exceeded the permitted limits. Similar discrepancies 
were found with counts of psychrotrophic bacteria, heat-resis
tant bacteria and coli forms. 

703 HANKIN, L.; SHIELDS, D. Keeping quality and flavor, 
and microorganisms, proteases and lipases in raw cow and goat 
milk at collection and after storage. Journal of Food Protection 
(1983) 46 (10) 873-877 [En, 13 ref.] Dep. of Bioehem. & 
Genetics, Connecticut Agric. Exp. Sta., New Haven, Connecti
cut 06504, USA. 

20 samples of cows' raw milk (CM) and 9 of goats' raw 
milk (G M) were tested initially and after storage for 7 days at 
4.4 and 7.2°C. Periodic flavour analyses during storage showed 
that 8 CM and 9 GM samples remained acceptable for ;;,.7 
days, and 6 CM samples became unacceptable in less than 4 
days; mean limit of flavour acceptability (keeping quality, KQ) 
was 5.1 days for CM and 6.9 days for GM (P less than 0.05). 
The only microbial count to show a significant correlation with 
KQ was the coliform count at collection (P less than 0.05 at 
4.4°C and P less than 0.01 at 7.2°C storage). More tyrosine 
was found initially in CM than in GM (P less than 0.01), and in 
farm-bottled milk than in milk collected in sterile containers (P 
less than 0.05); this latter difference was still significant after 
storage at 4.4 but not at 7.2°C. Proteinase activity was higher 
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(P less than 0.01) in GM than CM initially, but after storage at 
4.4°C the activity in CM increased much more than in GM; at 
7.2°C both CM and GM had similar high proteinase activities. 
Lipase activities at collection and after storage at either temp. 
were significantly correlated (P less than 0.01). 

704 WINTERER, H.; GRUBER, V. [Suitability of the Bactos
can prQ.cedure for determination of total bacterial count of raw 
milk.] Uber die Eignung des Bactoscan-Verfahr~ns zur Bestim
mung der Gesamtkeimzahl in Rohmilch. Osterreichische 
Milchwirtschaft (1983) 38 (19) 373-384 [De] Bundesanstalt 
fiir Milchwirtschaft, Wolfpassing, Austria. 

This is a very detailed report on tests carried out in the 
Wolfpassing Dairying Institute with a Bactoscan instrument of 
Firma Metro foss on loan to the Institute between Oct. and Dec. 
1982. The procedure is fully described and results of tests with 
pure bacterial cultures, 48 quarter milk samples and 440 bulk 
raw milk samples are given. For the bulk raw milk samples, 
linear correlation between the Bactoscan procedure and Koch 
plate count was low, but a correlation coeff. of 0. 78 was obtained 
between logarithmic curves. Classification of raw milk samples 
into quality grades I, II and III was 47, 39 and 14% for Koch 
plate count and 52, 40 and 8% for Bactoscan procedure; both 
methods were equal in detecting bacterial development on stor
age at different temp. The Bactoscan procedure is considered 
suitable in principle for measurement of bacterial counts of raw 
milk for grading purposes, but it requires instrument adjust
ment and standardization before being used for quality assess
ment of delivery milk. 

705 HOLEC, J.; DVORAK, B. [Evaluation of raw milk qual
ity.] K hodnoceni jakosti syroyeho mleka. Veterinaistvf ( 1982) 
32 (9) 397-399 [Cs] Vysokii Skala Vet., Palackcho 1/3, 612 42 
Brno, Czechoslovakia. 

Evaluation of raw milk quality is based on the results of 
resazurin test, content of mechanical impurities and the degree 
of cooling, determined twicefmonth. Results of a 1-yr study of 
the quality of raw milk received at a dairy factory of k.p. 
Lacrum are given with particular reference to total bacterial 
counts, coliform counts. and relationships between milk temp., 
contents of mechanical impurities and resazurin test results. 
Results of cell counts and detection of contamination with chlo
rinated hydrocarbon pesticides arc also presented. 

706 LUKASovA, J.; DvoRAK, B. [Some important indices of 
microbiological quality of milk for processing.] NCkterC dUleZitC 
ukazatele mikrobi3.1ni kvality mlCka jako technologicke 
suroviny. Veterinaistvf (1983) 33 (9) 401-402 [Cs] Vysoka 
Skala Vet., Palackeho 1/3,612 42 Brno, Czechoslovakia. 

Samples of raw and pasteurized milk in a cheese factory 
· were tested for bacteria that can adversely affect the suitability 

of the milk for processing. The raw milk had high total counts 
(av. 1.25 X 107 fml) and high counts ofpsychrotrophic (about 2 
X 106/ml) and proteolytic and lipolytic bacteria (105/ml). No 
psychrotrophic bacteria were detected in freshly pasteurized 
milk, and numbers of lipolytic and proteolytic bacteria were 
greatly reduced, but all types increased during subsequent stor
age of pasteurized milk, due mainly to recontamination. It is 
suggested that psychrotrophic bacteria should be determined in 
milk intended for cheese manufacture to evaluate the cooling 
efficiency and duration of milk storage on the farm. 

707 BAKER, S. K. The keeping quality of refrigerated pas
teurized milk. [Review]. Australian Journal of Dairy Technol
ogy (1983) 38 (3) 124-127 [En, 57 ref.] Div. of Dairying & 
Food Tech., Western Australia Dep. of Agric., Jarrah Road, 
South Perth, W. Australia 6151, Australia. 

The total number of bacteria present before or immediately 
after pasteurization of milk are poorly correlated with the shelf
life of that milk during storage at 0-l2°C. The lower the storage 
temp., the longer the milk remains acceptable. That no specific 
bacteria cause spoilage of stored milk is confirmed by experi
ments in which different bacterial species were found to prolifer
ate at different temp. Tests of bacterial growth alone cannot 
fully explain the onset of SJ>?ilage, particularly at less than 3-
40C. At these temp. it is evtdent that proteolysis by thermosta· 
ble proteinase(s) is responsible for deterioration of milk. The 
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pre-pasteurization history of the milk determines to a large 
extent the subsequent shelf-life of the pasteurized milk. 

708 KANG, K, H.; YOON, K. B.; PACK, M. Y. (Microbial 
contamination of raw milk and prevention with hydrogen perox
ide treat111ent.] Korean Journal of Animal Sciences (1983) 25 
(4) 296-302 [Ko, en, 19 ref.] Coil. of Agric., Sung Kyun Kwan 
Univ., Seoul, S. Korea. 

At a milk processing plant near Seoul, about 2% of all rpilk 
received dpring the summer was rejected 9f!. the basis of a 
positive alcohol test. Even milk with acidity les~ than 0.16% and 
alcohol-test negative ~om~timcs contained micr9bial counts of 6 
X 101/ml, which is higher than th~ acceptable content of 4 X 
IO'fml. Addition of H20 2 (at 0.02%) to fresh milk on the farm, 
protected the milk from microbial spoilage during 12 h ~t 20-
30'C. A!lded H,02 was completely decomposed in alx>ut 5 h 
without addition of catalase, indiCating that this ijmount of 
H20 2 can be safely used <J.S ~ preservative for farm milk during 
transportation to processing plants. 

709 FIRSTENQERG-EDEN, R.; TRICARICO, M. K. 
lmp~dimetric determination of total, mcsoP.hilic and psy~~ro
trophic counts in r~w milk, Journal of Food Science ( 1983) 48 
(6) 1750-1754 [En, 14 ref.] Bactomatic, PO Box 3103, 
Princetown, New Jersey 08540, USA. 

A rapid impedance method JJSing a Bactometer® Mic_::robial 
Monitoring System M 120SC (Bactomatic, Princeton, New 
Jersey) gave correlations b~tw~j!n impedance detection times 
and tqtal, mesophilic and psycfuotrophic c_::ounts in rp.w milk of 
-0.96, -0.95 and -0.96, resp. Mesophile~ were most often seen 
qs thy predominant population, the impcdimetric;:: method 
allowing for these samples containing more tban 105 r,.f.u.fml to 
be tested within 4 1), Psychro!roph counts of ;;>I O' c.f.u.fml 
were determin~d within 21 h, while samples containing total 
counts of more than 105 c.f.u.fml were tested within 16 h. 

710 ZAJAC, M.; GLADYS, J.; SKARZYNSKA, M.; HARNULV, G.; 
8JfiRCK, L. Changes i~ bacteriQiogical quality of raw DJiJk 
st~bilized by activatio~ of jts lactoperoxidase syste!ll and stored 
at ~jfferent temperatures. Journal of Food Protection (1983) 46 
(12) 1065-1068 [En, !0 ref.]lnst. of Cattle Breeding & Milk 
Production, Warsaw Univ. of Agric., 05-840 Brwinow, Poland. 

Each morning, 200 I fresh milk was added tQ fl. refrigerated 
farm tank and cooled to either 4, I 0 or 17°C. TQtal storage time 
was 104 h a! 4'(:, 72 hat 10'C or 48 h ati7'C, At 4'C, the 
lactoperoxidase (LP) system wa& activated (by adding 1.62 g 
NaSCN and 3.25 g sodium percarbonate/ I 00 I milk) after 48 
amf 96 h. At 10 and I7°C, activation was carried out initially 
and ~f!er 24 and 48 h storage. In LP-activated milk stored at 
4'C for 104 h, the standard plate count (SPC) and counts of 
psychrotrophs and coliforms were unchanged, whereas jn 
untreat~~ milk f!.il 3 counts increased after about 48 h. At 10°C 
the ba,.;:tcricidal effect of ~he LP system resulted in low counts 
~uring 72 h stor~ge. At 17'C, the duration of the bactericidal 
effect was short!:r, and after 24 h there was an increase jn SPC, 
coliforms and p~ychrotrophs in the LP-activated milk. Results 
indicate that ac1ivation of the LP system combined with moder
ate cooling (e.g. with well Wl'!ter) could enable milk to be s~ored 
overnight on the farm, provided that it was of good hygienic 
quality. 

711 PATEL, A. M.; UPADHYAY, S, M.; DAVE, J. M.; SAN· 
NABHADTI, S. S. Problems associJ:!ted with the growth of 
psychrotrophs !!1 milk and milk products. Indian Dairyman 
(1982) 34 (12) 269-272 [En, 37 ref.] Dairy Microbial. Dep., 
Dairy Sc_::i. CP!I., Gujarat J\gric. Univ., Anand C~mpus, Anand 
388 110, lndi~. 

VariOLJ.S psychrotroph::j that contaminate milk products and 
the defects produce~ by the!ll are enumerated. The methods for 
dt;l~ction of psychrotrophs and their {::nzymes and the varjous 
~o11trol measl!r~s are brit;Qy reviewed. 

712 WINTERE~, H. [Suitability of fhe Bactoscan apparatus 
for det~rminatjoq of total ceH co~nt ifl raw mil~.) Uber die 
Eignung des ijactoscan-Geriites zur Bestjmmung der 
Gesamtkeimzahl in Rohrnilch, Milchwirtschaftliche Berichte 
aus den B~ndesanstalten Wo/fpassing und Rotholz ( 1983) No. 
76,211-215 [De] 

Milk S~!llples, received at the Wolf passing Institute's dairy 
and supplied by 850 farmers, and udder ~uarter mil~ samples 
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were tested by the Bactoscan method. and results compared with 
those obtained by 3 other techniques (Koch, spiral plate and 
ATP content). Factors which may affect the r~sults (storage 
temp., pH, ce!J counts and Ly 20 stabilizer) wer~ examined on 
485 milk samples. 1t is concluded that the Bactoscan metlwd is 
suitable in principle for determining total counts in raw miJJc ip. 
order to grade it into quality classes. 

713 NORZ, R. [Aspects of raw mil~ quality.[ Rohmilch aus 
dcr Sicht der Interesse~svertretung. Milchwirtschflftliche Ber
ichte aus den Bundesanstalten Wolfpassing un{/ Rotholz 
(1983) No, 76, 219-222 [De] 

Variop.~ a&pects of farm milk quality are disc~ssed with 
particular reference to total bacterial counts as aff~~ted by milk 
cooling, type of farming, hand vs. machine milking, cleaning of 
milking equipmeqt and udder health. 

714 BERGMANN, A.; MOLLER, W. [fhe bacterial cpunt of 
raw m_ilk as an indication pf microbiological qualityt) ZJJ.m 
bakteriellen Keimgehalt der Rohmilch als ein Massstab ftir 
deren mikropiologische Qualitlit. Wissenschaft/iche Zeits~hr/ft 
der Kari-Mqrx-Universitiit Leipzig, Mpthematisch-Naturwis
senschaft/iche Reihe (1982) 31 (5) 458-465 [De, 48 ref.] 

The significance of V!lrious groups of microorganjsms in 
mil~ flora, and norms for bacterial cpunts in. milk are dis~ussed. 

715 SASANO, M.; KUMANO, Y.; OKADA, M.; CHONAN, T. 
[Studies on Jipolysis by psychrotrQphic bacteria.) ..Japanese Jour
nal of DaiFyand Food Science (1983) 32 (4) A135-AI38 [Ja, 
en, 8 ref.] Ass. of Hokkaido Dairy 1nspcction, 1nst. of Public 
Health, Sapporo, Japan. 

Of 5 p~~udomonas &trains is9latcd from bulk milk, 3 h~d 
high Jipolytic activity (Pseudomonas frpgi and Pseu.domonas 
strains 52 and 94) and P. fluor(!scens and PseurJornonas strain 
44 w~re weakly lipolytic. Whc=:n these pseudomonac!s were inoc
ulat~d at 100-1000/ml intp !JHT milk kept at 5'!], the content 
of fre~ fatty acids increased by 0.03-0.14 mgfml d~ring 5 days 
ip samples kept still, and by 0.06 to Q.l8 mg/m! in sampl~s 
~gitated for 15 min every 3 h. 1n bulk milk kept at 5'C for ~ 
days, the cont~nt of free fatty acids ipcreased by 0.04-0.07 
mgfml in still samples and by 0.07-0.10 mgfml iq agitated 
samples; counts of psychrotrophic bacteria increased from 
5900-200 000/ml to I million-860 mi!lionjml during t~e same 
period. Results indicate ~~at agitation damages the fat globule 
membrane enabling access by lipolytic enzymes from the 
psychrotrophic bacteria. 

716 LITOPOULOU-TZANETAKE, E.; TZAI'IETAKES, N.; 
MANOLKID~, K. [Microflora of pasteurize-4 .bottled cows' 
milk.! Deltion E/lenikes Mikrobiologikes Etaireias (1982) 27 
(3) 154-160 [Gr, en, 21 ref.] Dep. of Dairy Tech., School of 
Agric., Univ. of Thessa!oniki, Thessaloniki, Greece. 

From 40 samples of Pottled p~steurized milk obtained ~n 
the area of Thessaloniki, 25 strains of Staphylococcus, 28 of 
Micrococcus, 5 of Lactobacillus, 17 of Bacillus and 3 of Aer
ornOnas spp., 14 strains of Enterobacteriaciae, 151 ~pryneforms 
and I yeast were isolated. 74.6% of the strains were thermodu
ric. The proteolytic and l~olytic activity of the isolates was 
studied. Total counts :::=;;10 fml were not related to the number 
of st~phylococci + micrococci or the number of enterococci. 

717 RAJANI, S. G.; SHARADA, D.; REDDY, B. D. Microbio
logical quql~ty of sweet curdled milk~ Indian Journal of 
Microbiology (1982) 22 (3) 216-218 [En, 17 ref.] Coli. of 
Home Sci., Agric. Univ., Hyderabad, Aqdhra Pradesh, India. 

Milk samples wer~ examined for standard plate count, 
acidity and clot-on-boiling (COB) during storage at 32'C for 18 
h (until they gave a positive result in the COB test). The pH 
decreased from 6.6 to 5.6 during storage. The bacterial count of 
the mil~ increased, mainJy due to ~he presence of Bacill.tt~ spp. 

718 GE~KS, E. {Practical experiepce with b:t~terial counts
~he Bac~gscan procedl!r_e.) Prakti~c~e Erfahrungen mit der 
~~jmzahlbestimmung - Bactoscan-Verfahren. Deutsche 
Molkerei-Zeitung (1983) ~04 (36) 1073, 1076-1078 [De, 6 ref.] 
F!i. N. Foss Electric A/S .OmbH, Hamburg, Gegnan Feder~! 
Rep.ublic. 

In this lecture presented at t!:le information meeting pf the 
Baden-Wfirtt~mberg pairying Association (Milchwirtschaf
tlicher Verein) in Wapgen/AIIgau, German Federal Republic 
on 2 J April 1983, use pf the Bactoscan instrqment for counting 



bacteria in milk is cOnsidered. Sample preparation and counting 
procedure are described and advantages of the Bactoscan 
method are pointed out. Electronic cell counts have beeri 
accepted in Baden-Wilrttemberg and Hessen Lander as official 
milk quality criteria. A correlation coeff. ofQ.88-0.90 with Koch 
test results was obtained and the variation coeff. was 5-7%. 
Introduction of the Bactoscan procedure for milk quality testing 
is expected shortly in the 2 named Uindern. 

719 CALISAY, 0. G.; BARRAQUIO, v. L.; VELASCO, N. B. 
Acceptability and keeping quality of laboratory pasteur,zed 
goats' milk. Philippine Agriculturist (1983) 66 (I) 75-81 [En, 
18 ref.] Dairy Training & Res. lnst., Univ. of the Philippines at 
Los Banos, College, Laguna, Philippines. 

Acceptability, acidity, pH, bacteriological quality, and 
shelf-life of goats' milk and cows' milk were compared. Except 
for methylene blue reduction test (MBRT), no significant differ
ences were noted in the bacteriological quality, acidity and pH 
of raw and pasteurized milk from either species. Goats' milk and 
cows' milk stored at 4-I5°C did not differ in acidity, pH and 
bacteriological and sensory qualities. Coliform count and pH of 
both milks were not affected while MBRT decreased and stan
dard place count (SPC) and acidity increased with storage. 
Mean sensory scores of both milks significantly decreased with 
storage. Goats' milk stored at room temp. (26-33'C) had 
slightly lower (P less than 0.05) acidity than cows' milk. SPC of 
both milks did not change, while acidity significantly increased 
(P less than 0.05) with storage. Mean sensory scores signifi
cantly decreased (P less than 0.05) with storage. Mean scores 
for appearance of goats' milk were significantly higher (P less 
than 0.0 I) than those for cows' milk. Goats' milk ftfld cows' milk 
had an av. shelf-life of 8 to 10 days at 4-IS'C. At 26-33'C, 
goats' milk kept for 15 h while cows' milk kept for only II h-

720 PULCSANI, S. R.; RAO, D. R. Stimulation by formate of 
antimicrobial activity of Lactobacillus bulgaricus in milk. Jour
nal of Food Science ( 1984) 49 (2) 652-653 [En, 6 ref.] Dep. of 
Food Sci. & Anim. lndustri~s. Alabama A&M Univ., Norm~!. 
Alabama 35762, USA. 

Sodium formate was added to skim milk at 0.15-0.60 mM 
and the milk inoculated with Lactobacillus bulgaricus and incu
bated at 45°C for 24 h. After 5 h incubation, the antimicrobial 
activity in the milk was significantly higher than in control milk 
without added formate; max. activity was obtained with 0.45 
mM formate. After incubation for 24 h the antimicrobial activi
ties in contrOl and formate-containing milks were similar. For
mate addition did not affect the pH of the fermented milk. 
Possible mechanisms for the stimulation of antimicrpbial activ
ity production are discussed briefly. 

721 MOTTAR, J. [Effect of storage of raw milk on the keep
ing quality of U~IT milk.]lnHuence de Ia duree de conservation 
sous rCfrigCration du Ia it cru sur Ia conscrvabilitC du lait U.H.T. 
Lait (1984) 64 (635/636/637) 29-45 [Fr. en, 29 ref.] Sta. Lai
tiCrc de l'Etat, Melle, Belgium. 

Bulk raw milk stored at 4-6°C for up to 120 h was sterilized 
by direct UHT-treatmcnt (at 142-144'C for 5 s), aseptically 
packaged in 0.5-1 polyethylene bottles and stored for 4 months in 
the dark. In raw milk of good bacteriological quality, total 
counts increased from 3000 to 875 OOOfml after 96 hat 4-6'C; 
corresponding counts for raw milk of poor hygienic quality 
increased from 200 000 to 8 000 000/ml. During storage the 
proportion of psychrotrophic bacteria in raw milk increased 
from 45 to 72.6%, and the proteolytic activity in the milk also 
increased. There was a corresponding increase in proteolytic 
activity in UHT milks prepared from cold-stored raw milk, 
indicating that some of this activity was heat-resistant. During 
storage of UHT milk at 20°C there was only a limited amount 
of proteolysis when the initial raw milk had low bacterial cQunts; 
this type of raw milk could be stored for up tq 72 h at 4-6'C 
without having a detrimental ~ffect on the keeping quality of 
UHT milk. For raw milk with high initial bacterial counts, a 
storage time longer than 48 h resulted in high proteolytic activ
ity and gel formation in the UHT milk prepared from it. 

722 NIEMIERSKI, P.; GROSSKlAUS, [).; FEIER, U. [Defining 
criteria for judging the keeping quality of pasteurized milk.] 
Bestimmung dcr Beurteilungskriterien fUr die ~npittlung der 
Mindesthaltbarkeit von pasteurisicrter Konsummilch. Vetmed
Berichte (1981) No. I, 45pp. [De, 55 ref.] 
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Preliminary trials considered (i) the effect of sampling on 
the sensory qualities of HTST pasteurized homogenized milk 
stored at 11 °C, and (ii) the interrelationships among the growth 
of dilferent bacterial groups in samples of milk taken dire~tly 
from a carton filling machine or from a wholesaler and stored at 
the same temp. Tho main experiment (10 trials) considered the 
effect of storage temp. on sensory q_ualities and bacterial flora in 
milk from the same sources as (ii). The results !)!so indicated 
that assessments of shelf life should be made on whole cartons 
because, despite precautions to avoid contamination and expo
sure to sunlight, sub-samples developed an oxidized flavour ~nd 
had higher bacterial counts wh~n stored at II 'C for 4 dayfi. A 
temp, of II °C allowed the discernment of marked differenoes ill 
sensory qualities and bacterial nora between the samples of 
freshly packed and wholesaler milk within 4 days (the latter 
ha,ving the better ~torage properties), and I 0-l2°C is considered 
a suitable reference temp. for estimating shelf life. However, 
actual storage temp. should not exceed 7-8°C. 

723 HORAK, F, P.; KESSLER, H. G. [Hoat troatmont condi
tions and keeping quality of pasteurized milk.] Erhitzungsbed., 
ingungen und Haltbarkeit pasteurisierter Milch. Mo/kerei
Zeitu.ng Welt der Milch (1983) 37 (46) 1417-1418, 1420 [De, 4 
ref.] SUddeutsche Versuchs- & Forschungsanstalt fUr 
Milchwissenschaft, Weihenstephan, German Federal Republic. 

This lecture presented at the 1983 me~ting of the German 
Dairy Science SoCiety (Deutsche GeseUsch~ft filr Milchwissen
schaft) was taken from a thesis of E. Kienle. Milk wa,s heat
treated in a laboratory installation at 55-90'C for 5-60 s, and 
tottll bacterial counts and counts of Gram-negative mh;roorga
nisms were carried out. Heat treatment at ~68°C for 5 s 
reduced Gram-negative coun·is to less than 10/ml. Total counts 
decreased progressively with increase in treatment temp., 
residual counts becoming stationary aft~r approx. 15 s treat· 
ment. Hcatiog at 90°C for 40 s reduced total counts of milk 
from I milliqnfml initially to 40fml. Effects of heat treatment 
on k~eping quality were studied in a continuous pilot-plant pas
teurizer at 65-85°C for 15 or 40 s; treated samples were held at 
12, 10,8 or 5°C and examined organoleptically, Heat treatment 
at ~68°C was unsatisfactory from the keeping qq~lity view
point; best quality was achieved at 71 ac fgr 40 sand at 74 or 
78 ac for 15 s, increase of treatment to 40 s hAving hardly any 
effect at 74'C an~ reduced keeping quality at 78'C. Keeping 
quality became even worse {tt 85°C, surviving bacilli being q:m-
si9ered responsible for the spoilage. 

724 SEllER, H.; STOR, S.; BUSSE, M. ldentifioation of 
coryn~form bacteria isolated from milk immediately after tJ,eat
ing ami following refrigerated stornger Milchwiss{!nschaft 
(1984) 39 (6) 346-348 [En, de, 25 ref.] Silddeutsche Versuchs
& Forschungsanstalt fUr Milchwirtschaft, Tech. Univ. 
Miinchen, Freising-Weihenstephan, German federal Republic. 

In raw milk heated to 65-85'C for 40 s, members of the 
coryneform genus Microbacterium were among the dom~n;1nt 
thermoduriq microorganisms. In addition, Ba9i!fus, 
Acinetobacter, Micrococcaceae and Streptococcus spp. were 
found. After refrigerated storage, Pseudomonas spp. and other 
Gram-negative rods were prevalent in milk heated to 63, 65, 68 
or 70°C, tf.cinetobacter, Bacillus and Microbacterium spp. in 
milk heated to 74 or 77'C, and Bacillus spp. in milk heated to 
85°C. Upon storage of the heated milk and of some pure cul
tures of M. /a~ticum at 5, 8 or 11 °C, no significant growth of the 
microbacteria could be demonstrated. Taxonomic analyses of 
277 coryneform isolates yielded 10 sub-groups. Most 
coryneforms resistant to heat-~reatment at 74°C anQ. higher 
could be assigned to the speciel; M. /acticum. 

725 HARAMARA, S.; ANUFANTAKEs, E. [1\1-IIFANTAKIS, E.) 
]A study of milk quality in the Attica region.] Deltion tes 
Ellenikes Kteniatrikes Etaireias (1983) 34 (4) 301-309 [Gr, en, 
12 ref.] Coli. of Agric., Athens, Gre0ce. 

A ~!gnificant Qecrease in methyJcne blue reduction time as 
total bacterial count (TBC) increased was verified for 186 sam
ples of ruilk taken from heri;ls sending milk to a Qairy factory in 
Aspropurgos region at dijfer~nt times of the year. Only 21% of 
samples could be classified as completely uncontaminated and 
36% were regarded as highly contaminated. According to Gr~ek 
criteria for milk qqality (using methylene blue reduc;tion timr;s), 
21% were qlassified as grade I, 34% as grade II and 45% as grade 
III, despitg the reputation of this area of Greece for producing 
better quality milk. Compared with milk saJUples from 
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machine-milked cows, samples from hand-milked cows had 
lower TBC, (2.88 vs. 4.26 X 106/ml), longer methylene blue 
reduction time (3.91 vs. 2.5 min) and, in a separate study on 178 
samples, gave lower CMT scores. There was no clear relation

" ship in the latter study between methylene blue reduction time 
and somatic cell counts in milk. 

726 SUDHA, V.; NATARAJAN, A.M. Comparison of the clot 
on boiling test with platform tests on milk quality. Cheiron 
(1983) 12 (2) 88-90 [En, 4 ref.] National Dairy Res. lnst., S. 
Reg. Sta., Bangalore 560 030, India. 

100 raw milk samples were examined for. their suitability 
for processing. The tests used were: (i) 2-min accelerated 
resazurin reduction test, (ii) 10-min resazurin reduction test, 
(iii) direct microscopic clump count and (iv) acidity determina
tion. Mean values obtained were: (i) 2.5, (ii) 4.5, (iii) 11.34 
millionfml and (iv) 0.2% lactic acid. 32 samples were positive in 
the standard clot-on-boiling (COB) test; of these, all were posi
tive in tests (ii) and (iii), but only 28 were positive in (i) and 19 
in (iv); of the 68 COB-negative samples, all were negative in (ii) 
and (iii), 64 were negative in (i) and 61 in (iv). It is concluded 
that, of the 4 platform tests investigated, the 1 0-min resazurin 
test and the direct microscopic clump count compared well with 
the standard COB test. 

727 RONDININI, G.; ZAMPIERI, C.; 0TTOGALLI, G. (The 
Lirimlus test for evaluation of the microbiological quality (Gram
negative count) of raw and pasteurized milk.]ll Limulus test per 
Ia valutazione della qualitii microbiologica (in gram-negativi) 
dcllattc crudo e pastorizzato. lndustrie Alimentari (1984) 23 
(215) 327-330 (It, en, 18 ref.]lstituto di Microbial. Agraria e 
Tecnica, Cattedra di Microbial. Lattiero-Casearia, Univ., Via 
Celoria 2, 20133 Milan, Italy. 

In 36 milk samples from Lombardy farms there was a high 
correlation (r = 0.8S3) between total Gram-negative bacteria 
count (on crystal violet agar) and endotoxin content determined 
by the Limulus amoebocyte lysate test. Endotoxin content of the 
raw milk averaged 104 ng/ml (range 0.25 to 25 X 104 ngfml). 
After pasteurization, Gram-negative count fell by 99% whereas 
endotoxin content remained unchanged in 61% of samples and 
decreased only slightly in the remaining 39%. In view of this 
result it is concluded that the Limulus test can be used for 
retrospective evaluation (after completion of processing) of the 
microbiological quality of raw milk used for manufacture of 
milk products. 

728 GAJDOSEK, S. [The resazurin test and the total bacterial 
count of raw milk.) Rcsazurinov:Y test a celkovy poCet mikroor
ganismii v syrovem mlece. Prumysl Potravin (1983) 34 (I 0) 
526-528 [Cs, ru, en, 7 ref.] Vysoka Skala Zemedelska, Brno, 
Czechoslovakia. 

During 21 months from April!980 to Dec. 1981, raw milk 
samples were obtained twice monthly from 14-16 farms in 
Southern Moravia. Total bacterial count was determined within 
60 min of delivery, and resazurin test was carried out after 
incubation for 90 or 120 min. Of the 623 samples examined, 
99.2 and 98.1% were classified as being 1st quality grade by the 
resazurin tests and 64.7% from total bacterial count (below 500 
000/ml for I st quality). Linear correlation coerf. between count 
and resazurin tests were, resp., 0.134 and 0.147. Bacterial 
counts in milks classified as I st quality by the 2 resazurin tests 
ranged from 5000 to 7 600 OOOfml. 

729 SCHILLOUD, M. (Choice of a test for milk selection at 
the dairy.] Choix d'un test pour le tri des laits a l'usine. Tech
nique Laitii!re (1983) No. 980, 39-41 [Fr] Coop. Agric. de 
Rennes, Rennes, France. 

3 simple tests (pH measurement, alcohol test and NH3 
content) were compared with microbial count, cell count and 
degree of lipolysis (oleic acid content) using bulk tank milk 
samples representing 2-6 mil kings. Variations in pH of the sam
ples were small. About 85% of samples with less than 3 p.p.m. 
NH 3 had an acceptable oleic acid content and vice versa, but 
70% of samples with less than 3 p.p.m. NH 3 were rejected on 
~I other criteria. Of the samples that were acceptable in the 
alcohol test, 73% contained less than 5 X 105 bacteriafml and 
79% had less than 3 p.p.m. NH 3• It is concluded that the alcohol 
test was the most acceptable of the 3 simple tests, but was not 
sufficiently representative of the general quality of the milk 
samples. 
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730 ScHOPPEL, H.; JANETSCHKE, P. (The use of pre-enrich
ment in microbiological examination of milk.] Die 
Voranreicherung in der mikrobiologischen Untersuchung von 
Milch. Archiv fiir Experimentelle Veteriniirmedizin ( 1984) 38 
(2) 142-152 [De, en, ru, 27 ref.] Sektion Ticrproduktion & 
Veterinarmed., Kari-Marx-Univ., Leipzig, German Democratic 
Republic. 

Fresh market milk, sterile milk, milk soured naturally at 
room temp., acidified sterile milk and sterile milk inoculated 
with yoghurt starter were used to study the effect of pre-enrich
ment in peptone water (pH 7) on the detection of Salmonella 
typhimurium and Shigella sonnei in milk. The Salm. 
typhimurium and Sh. sonnei were added as suspensions of 
'stressed' dried cultures kept under different storage conditions, 
or as fresh cultures. Enrichment (selective) media used to detect 
these pathogens were Preuss medium for salmonellae and sele
nite broth for shigellae. Pre-enrichment in peptone water did not 
improve the detection of Salm. typhimurium or Sh. sonnei in 
sterilized milk, chemically-acidified sterilized milk or market 
milk. In 10 samples of cultured milk, the pre-enrichment 
method did not detect either pathogen although both could be 
detected by using selective media without the pre-enrichment. 

731 BISHOP, J. R.; WHITE, C. H.; FIRSTENBERG-EDEN, R. 
Rapid impedirnetric method for determining the potential shelf
life of pasteurized whole milk. Journal of Food Proteceion 
(1984) 47 (6) 471-475 [En, 31 ref.] Dep. o(Dairy Sci., Louisi
ana Agric. Exp. Sta., Baton Rouge, Louisiana 70803, USA. 

Potential shelf-life of I 00 pasteurized whole milk samples, 
obtained from retail outlets and dairy processors, was investi
gated. Parameters studied were: organoleptic evaluation, Stan
dard Plate Count (SPC), psychrotrophic bacteria count (PBC), 
modified psychrotrophic bacteria count (mPBC), Moseley test, 
and impedance detection time (IDT) at 18 and 21 °C. None of 
the direct counts (SPC, PBC and mPBC) correlated well 
enough with shelf-life to allow shelf-life prediction. Correlation 
coeff. between Moseley test and shelf-life was -0.84. IDT 21 °C 
and IDT I8°C had the most significant relationships to shelf-life 
with correlation coeff. of 0.88 and O.S7, resp. The impedance 
method was a better predictor of shelf-life and was less labour 
intensive than the Moseley test and required only 1-2 days as 
opposed to 7-9 days to complete. 

732 SCHRODER, M. J. A.; BLAND, M.A. Effect of pasteuri
zation temperature on the keeping quality of whole milk. Jour
nal of Dairy Research (1984) 51 (4) 569-578 [En, 6 ref.] 
National lnst. for Res. in Dairying, Shinfield, Reading RG2 
9AT, UK. 

The keeping quality (KQ) of whole milks pasteurized at 72, 
7S or S3°C for 20 sand stored at 12 or 7°C was examined by 
assessment of the naturally-contaminating thermoduric 
microflora and the numbers of Gram-negative rods, a single 
strain of the latter being introduced deliberately by post-pas
teurization inoculation. A pasteurization temp. of 83°C reduced 
the KQ at 7°C by about 15% compared with pasteurization at 
72 or 7S°C, with a 2 day loss in the absence, and a 1 day loss in 
the presence, of the post-pasteurization contamination. The KQ 
of milks stored at l2°C was not significantly affected by pas
teurization temp. Milks pasteurized at 7S°C tended to have a 
slighly better KQ than those pasteurized at 72°C, especially at 
7°C. However, pasteurization at both 78 and S3°C caused a 
reduction in cream rising and considerably increased the risk of 
cream plugging. 

733 RODRIGUES, U. M.; PETTIPHER, G. L. Use of the direct 
epifluorescent filter technique for predicting the keeping quality 
of pasteurized milk within 24 hours. Journal of Applied Bacte
riology (1984) 57(!) 125-130 [En, 13 ref.] National lnst. for 
Res. in Dairying, Shinfield, Reading RG2 9AT, UK. 

The keeping quality (KQ) of pasteurized milk stored at 5 or 
11 °C was predicted within 24 h by pre-incubating samples and 
counting bacteria by the Direct Epiftuorescent Filter Technique 
(DEFT). For samples from 5°C storage, 0.03% (w/v) 
benzalkonium chloride and 0.002% (w/v) crystal violet (final 
concn.) were added to inhibit growth of Gram-positive bacteria 
during pre-incubation. Milk stored at ll oc was pre-incubated 
without the addition of inhibitors. After pre-incubation there 
was a satisfactory relationship between the DEFT count and the 
KQ of milks at both 5 and II °C. The DEFT count after pre
incubation correctly classified more than SO% of pasteurized 
milks on the basis of KQ. 



734 WALLEN, S. E. Producing milk with a low bacteria 
count. Dairy and Food Sanitation (1984) 4 (7) 256-259 [En] 
Harris Lab., 624 Peach Street, Lincoln, Nebraska 68501, USA. 

A brief account is given of sources of bacterial contamina
tion of milk, and more detailed consideration is given to methods 
for reducing bacterial contamination. These include: use of 
clean milking equipment; washing udders before milking and 
ensuring that the cows are kept in a clean environment; rapid 
cooling of bulk milk and prevention of foaming; and frequent 
collection of bulk milk from the farm. 

735 BIGALKE, D. Methods used for monitoring the microbi
ological quality of raw milk. I. Discussion of conventional meth
ods for raw milk Cl'aluation. Dairy and Food Sanitation (1984) 
4 (5) 189-190 [En, 4 ref.] Food & Dairy Quality Management 
Inc., St. Paul, Minnesota, USA. 

Advantages and disadvantages of the more frequently uti
lized methods for monitoring raw milk quality are discussed. 
These arc the standard plate count, laboratory pasteurized 
count, direct microscopic cell count, dye reduction methods and 
psychrotrophic bacterial count. 

736 BIGALKE, D. Methods used for monitoring the microbi
ological quality of raw milk. II. Recently proposed methods of 
raw milk microbiological evaluation. Dairy and Food Sanita
tion (1984) 4 (6) 229-230 [En, II ref.] Food & Dairy Quality 
Management Inc., St. Paul, Minnesota, USA. 

Various rapid methods, both indirect and direct, are 
reviewed as possible alternatives to the more time-consuming 
psychrotrophic bacterial count [see also preceding abstr.]. It is 
concluded that none of these methods totally reflects the micro
biological quality of raw milk or production conditions at the 
farm, and that continued farm inspections are necessary. 

737 TACKET, C. 0.; DOMINGUEZ, L. B.; FISHER, H. J.; COHEN, 
M. L. An outbreak of multiple-drug-resistant Salmonella 
enteritis from raw milk. Journal of the American Medical 
Association (1985) 253 (14) 2058-2060 [En, 17 ref., 2 fig.] 
Enteric Dis. Branch, Cent. Dis. Control, Atlanta, Ga. 30333, 
USA. 

Cheese 

738 STEHLE, G. (Preservation of ripened cheeses.] La con
servation des fromages affines. In Le fromage. Paris, Francci 
Techniqueet Documentation (Lavoisier) (1984) 378-3831SBN 
2-85206-218-6 [Fr, 9 ref.] MUhlenweg 7, Haldenwang
BOrwang D-8961, German Federal Republic. , 

Possible methods for prolonging the storage life of ripened 
cheese are discussed, including irradiation, freezing, surface 
pasteurization, high-frequency heat treatment and autoclave 
sterilization. 

739 0ITOGALLI, G.; RONDININI, G.; CAPELLElTI, C. [Some 
microbiological and hygienic aspects of Ricotta cheese.] 
Ricerche su alcuni aspetti microbiologici ed igienici delle 
ricotte. Annali di Microbiologia ed Enzimologia ( 1981) 31, 77-
87 [It, en, 19 ref.] lstituto di Microbiol. Agraria e Tecnica, 
Univ. di Milano, Milan, Italy. 

54 samples of Ricotta cheese, 22 purchased in food stores in 
Milan and 32 taken during 8 manufacturing stages in a dairy 
factory in Lombardy, were evaluated in microbiological (total 
counts and counts of pseudomonads, Enterobacteriaceae, 
Micrococcaceae, Bacillaceae, lactic acid bacteria, yeasts and 
moulds), chemical (phosphatase) and hygiene (sediment) tests. 
After heat treatment, microflora of the whey was drastically 
reduced, but thereafter recontamination from the air occurred 
(some microorganisms found in Ricotta were present also in the 
air and on workers' hands). In the lst 24 h, all microbial groups 
tended to grow, but in the following period only the psychro
trophs (mainly pseudomonads, coliforms, yeasts and moulds) 
were able to do so. Due to the relatively high pH and lack of salt, 
Ricotta attains high microbial counts and may represent a 
health hazard to the consumer. Data from samples purchased in 
food stores confirmed this idea. To avoid microbial spoilage and 
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improve shelf life of Ricotta cheese, strict regulations in addi
tion to the usual food sanitation practices are proposed, includ
ing rapid cooling, storage at low temp., and packaging and 
labelling with an expiry date. 

740 SWART, G. J.; BASTIAANSE, C. A.; DOWNES, T. E. H.; 
MER WE, N. L. VANDER [Effects ofpsychrotrophic microorga
nisms on the manufacture and ripening of Cheddar cheese.] Die 
invloed van psigrotrofe organismcs op die vervaardigings en 
rypingsprosesse van Cheddar kaas. South African Journal of 
Dairy Technology (1983) IS (3) 91-96 [Af, en, 33 ref.] 
Navorsingsinst. vir Vee- en Suiwelkunde, Irene 1675, South 
Africa. · 

Psychrotrophic bacteria demonstrated both proteolytic and 
lipolytic activity in raw milk stored at 6.5°C for 4 days. Cheddar 
cheese yield decreased as counts of psychrotrophs in raw milk 
·increased on storage. Cheese yield reduction was correlated with 
both lipid and protein degradation. Fat losses can be estimated 
from whey fat contents and protein losses from increased non
protein nitrogen contents in whey. Cheese yield studies should 
thus involve assays of protein and lipid on a DM basis as well as 
counts of psychrotrophic and lipolytic bacteria in raw milk. 

741 RAMOS, M.; BARNETO, R.; SuAREZ, J. A.; li<IGO, B. 
Contribution to study of Mohon cheese. I. Microbiological and 
biochemical aspects. Chemie Mikrobiologie Technologie der 
Lebensmittel (1982) 7 (6) 167-172 [En, de, 28 ref.] Inst. de 
Fermentaciones Industriales (CSJC), Juan de Ia Cierva 3, 
Madrid 6, Spain. 

3 batches of Mahon cheese made from cows' raw milk were 
tested at various times throughout the 120-day ripening period. 
Streptococci and lactobacilli (especially Lactobacillus 
plantarum) were the predominant organisms throughout ripen
ing, with enterococci (mainly Streptococcus durans) also pre
dominating after 4 months. Coliforms reached max. counts on 
day 1 of ripening, then decreased, and yeast/mould counts also 
decreased during ripening. Soluble N and non-protein N concn. 
in cheese increased progressively during ripening to 25-30 and 
14-20% of total N, resp., at 4 months. The% degradation of as
and P-casein, resp., was 5 and 25% at the beginning and 55-70 
and 40-50% at the end of ripening. It is concluded that a starter 
suitable for industrial manufacture of Mahon cheese should 
contain S. lactis, L. plantarum, L. casei and S. durans. 

742 SUAREZ, J. A.; ii<IGO, B. Contribution to study of 
Mahon cheese. II. Yeast microftora. Chemie Mikrobio/ogie 
Technologie der Lebensmittel (1982) 7 (6) 173-175 [En, de, 18 
ref.] lnst. de Fermentaciones Industriales (CSIC), Juan de Ia 
Cierva 3, Madrid 6, Spain. 

Mahon cheeses produced at 3 localities on Menorca island 
were analysed for yeast microflora. 140 strains were isolated (24 
from milk, 30 from curd and 86 from cheese), and 9 species were 
identified as follows: Candida rugosa ( 45 strains), Trichosporon 
capitatum (27 strains), Saccharomyces de/brueckii (19), S. 
ilo/icus (15), Torulopsis inconspicua ( 13), Tor. sphaerica (I 0), 
Rhodotoru/a rubra (5), C. lipolytica (4) and Debaryomyces 
honsenii (2). R. rubra and C. lipolytica were found only in the 
milk. [See preceding abstr. for part I.] 

743 SuAREZ, J. A.; BARNETO, R.; ii<IGO, B. Contribution to 
study of Mahon cheese. lll. Lactic acid bacteria and enterococci. 
Chemie Mikrobiologie Technologie der Lebensmittel (1983) 8 
(2) 52-56 [En, de, 32 ref.]lnst. de Fermentaciones Industriales 
(CSIC), Juan de Ia Cierva 3, Madrid 6, Spain. 

820 bacterial strains isolated from 3 batches of Mahon 
cheese from Mcnorca [see preceding 2 abstr.] were identified as 
Streptococcus, Lactobacillus or Leuconostoc spp. The lactic 
acid bacteria comprised 451 Lb. plant arum, 24 S. /actis, 13 Lb. 
casei, 3 Lb. casei subsp. alactosus, 3 Leuc. lactis and 1 Lb. casei 
subsp. rhamnosus. The enterococci consisted of 116 strains of S. 
faecium subsp. durans, I 07 of S. faeca/is, 84 of S. faeco/is 
subsp. liquefaciens and 18 of S. faecium. 

744 ANTILA, P. On the formation of biogenic amines in 
cheesemaking. Kieler Milchwirtschaftliche Forschungsber
ichte (1983) 35 (3) 373-375 [En, de, I ref.] State lost. for Dairy 
Res., Jokioinen, Finland. 

Emmental cheeses were made from good quality, poor 
quality or very poor quality raw milk with total counts of 2 X 
10', 8 X 10' and 5-8 X 107/ml, psychrotroph counts of .;;103, 7 
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X IO'and5 X IO'/mlandcoliformcountsof2-5, 102-104 and 1-
3 X 107/ml, resp. The amine contents of the initial milks were 
similar, irrespective of bacterial quality. No differences in 
amine contents were found in cheeses at the pressing stage, 
whereas after ripening for 3 or 6 months there was an increase in 
the amine content of all cheeses, the increase being greatest in 
cheeses made from milk with higher bacterial counts. It is con
cluded that contaminating bacteria may have a significant effect 
on amine formation in cheese. 

745 I BEN, C. [Qualitative aspects of the identification and 
incidence of enterococci in cheese.} [Abstract]. Qualitative 
Aspekte des Nachweises und des Vorkommens von Entcrokok
ken in Kase. Wiener Tieriirzt/iche Monatsschrift (1984) 71 (4) 
141-142 [De] 

In tests on 15 different cheese varieties using 3 selective 
culture media, 680 bacterial strains were isolated, of which 81% 
were identified as enterococci. The strains were classified as 
follows: 20.5% Streptococcusfaeca/is subsp.faecalis, 14.7% S. 
faecal is subsp./iquefaciens, 3.3%S.faecalis subsp. zymogenes, 
25.8% S. faecium and 33.5% S. durans; II strains were not 
classified. Distribution of strains varied according to type of 
cheese. S. durans accounted for 60% of the strains in soft 
cheeses and 40% of the strains in fresh cheeses. S. faeca/is 
subsp. liquefaciens accounted for 50% of strains in the blue 
cheeses. Comments are made on the relative merits of the 3 
culture media used, i.e. kanamycin-aesculin-azide agar, M
Enterococcus agar and Enterococcus selective agar. 

746 RAAB, J. [Evaluation of a cheese display cabinet under 
conditions of high relative humidity.] [Abstract). Beurteilung 
der Verkaufspriisentation von Kase untcr Bedmgungen sehr 
hoher relativer Luftfeuchtigkeit. Wiener Tierdrztliche 
Monatsschrift (1984) 71 (4) 142 [De] 

Tests were conducted on 31 cheese varieties stored in a 
display cabinet for 6 days. Av. temp. in the cabinet was 8.7 ± 
0.35°C and RH was 97-98%. After 4 days, organoleptic changes 
were evident in both home-produced and imported cheeses. 
Unacceptably high rates of coliform bacteria and coagulase
positive staphylococci were detected during the 6-day period. 
Regular cleaning and sterilization of the cabinet every 5-6 days 
and a turnover of the cheeses in the display cabinet of less than 3 
days is recommended. 

747 PFLEGER, F. [Quantitative aspects of the identification 
and incidence of enterococci in cheese.] [Abstract]. Quantitative 
Aspekte des Nachweises und des Vorkommens von Entcrokok
ken in Kase. Wiener Tieriirzt/iche Monatsschrift (1984) 71 (4) 
142 [De] 

476 tests were conducted on different cheese varieties using 
4 selective media. Kanamycin-aesculin-azide agar was the most 
satisfactory, practical and economic medium. Numbers of 
enterococci isolated ranged from below 10 to more than 10 
millionjg cheese; highest counts were found in the hard cheese 
varieties. A conclusion on the overall qualitative composition of 
the enterococcal flora in cheese could not be made. 

748 KOROLCZUK, J.; GRZELAK, D. Acid curd cheese by 
MMV method with Lactobacillus acidophilus. Lait (1984) 64 
(635/636/637) 1-15 [En, fr, 39 ref.] Lab. de Recherches de 
Technologic Laitii:re (INRA), 65 rue de Saint-Brieuc, 35042 
Rennes Cedex, France. 

Pasteurized skim milk and whey from semi-hard cheese 
manufacture were ultrafiltered, and the retentates acidified by 
inoculation with 5% Lactobacillus acidophilus culture and 
incubation at 43°C, a pH of 3.6-3.8 being achieved in 24 h. The 
acidified milk rctentate {AMR) or acidified whey retentate 
(AWR) was pasteurized and used to prepare quarg by mixing 
32% AMR or 35% A WR with 60-63% non-acidified milk 
rctentate and 5% butter starter (Streptococcus lactis + S. 
cremoTl·s + S. lactis subsp. diacetylactis) and storing the mix
ture at 10°C for 21 days in closed glass jars. During the first 10 
days of storage, organoleptic quality was good; after 21 days 
some bitterness developed. The texture of the quargs made from 
ultrafiltered milk was firmer than that of traditionally manufac
tured quarg. Total bacterial counts in the experimental quarg 
increased from 107-108 to 109-1010 c.f.u.jml during storage; 
there were no Escherichia coli or enterococci in 0.1 ml; and 
yeast and mould counts increased from I to 100-1000/ml. In 
Poland, quarg made by traditional methods has poor keeping 
quality (2 days) due to high bacterial counts in the raw milk. 
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The possible use of milk ultrafiltration retentates in the indus
trial production of quarg is discussed. [See also DSA 45, 8323.] 

749 BAROil.l.ER, C.; SCHMIDT, J. L. [A simplified system for 
identifying the main species of yeasts in cheese.] Mise au point 
d'une grille simplifil:e d'idcntification des principales cspCces de 
levures prCsentes dans les fromagcs. Lait {1984) 64 
(635 /636/637) 16-28 [Fr, en, 22 ref.] Lab. de Recherches de Ia 
Chaire de Tcchnologie, INRA, lost. National Agronomique 
Paris-Grignon, 78850 Thiverval-Grignon, France. 

The main species of yeasts found in different types of 
cheeses are listed and a simplified system for identifying these 
species is outli'ned. It consists of 1 I physiological tests ( utiliza
tion of 8 carbohydrates and of cthylamine and KN03, and 
resistance to cycloheximide) and examination of morphological 
characteristics. The simplified system correctly classified 89% of 
149 yeasts isolated from Camembert cheese. [See also DSA 46, 
3857.] 

750 TERENZANI, S. M. J. DE; TESS!, M.A.; SILVA, M. DEL C. 
T. DE; MoGUILEVSKY, M.A. [Mesophilic aerobic spore-form
ers in Reggianito cheese.] Esporulados aerobics mesofilos en 
queso Reggianito. Ciincia e Tecno/ogia de Alimentos {1983) 3 
(2) 181-189 [Es, en, 18 ref.] Dep. de Microbial., Jnst. de Tecno
logia de Alimentos, Univ. Nacional del Literal, Paraje el Pozo, 
3000 Santa Fe, Argentina. 

Samples of Reggianito cheese taken after pressing, during 
brining and after 30, 60, 90, 120 and 180 days or ripening at 
I5°C, together with samples of raw milk, pasteurized milk, 
liquid rennet and natural whey starters used to make the cheese, 
were tested for total mesophilic aerobic bacteria, thermoduric 
bacteria and mesophilic aerobic spore-forming bacteria. Counts 
of all these classes of bacteria peaked after 90 days of ripening, 
then decreased by about 50% in the next 90 days. Of 118 strains 
of mesophilic aerobic spore-formers isolated from the cheese, 94 
were Bacillus coagulans and 10 B. subtilis. 91.53% of these 
survived heating for 30 min at 100°C, but with a marked reduc
tion in spore counts (from 400 000 to 3.45 cJ.u.fml on av.). 
After cell repair by incubation for 6 hat 30°C, the mean count 
of vegetative cells increased slightly (to 8.05/ml) but the mean 
spore count (determined after further heating for 10 min at 
80°C) was only 1.15/ml. These results were consistent with the 
observations of Witter [Journal of Dairy Science (1981) 64, 
174; DSA 43, 7044] that injuries produced by secondary heat 
treatment, when the bacterial cell is hypersensitive, are 
irreversible. 

751 ANTILA, P.; ANTILA, V.; MATTILA, J.; HAKKARAINEN, H. 
Biogenic amines in cheese. II. Factors influencing the formation 
of biogenic a mines, with particular reference to the quality of the 
milk used in cheese making. Milchwissenschaft (1984) 39 (7) 
400-404 [En, de, 12 ref.] State lost. for Dairy Res., Jokioinen, 
Finland. 

Experimental Emmental cheeses were made from milk of 
good quality, poor quality or very poor quality. The amine con
tents of the cheeses were similar at the pressing stage, whereas 
after 3 months of ripening the cheeses made from good quality 
milk (with low bacterial counts) had less than half the total 
amine content of cheeses made from very poor quality milk; 
differences were less marked after 6 months. In commercial 
Emmental cheeses of best quality, the amine contents were low 
even after prolonged ripening. Predominant amincs in experi
mental Emmental cheeses were histamine and tyramine, with 
some cadaverine in older cheeses. In experimental Edam cheeses 
made from milk of good or poor bacteriological quality, hista
mine and tyramine contents were low during ripening for 20 wk; 
cadaverine and putrescine contents increased during ripening 
and were highest in cheeses made from poor quality milk. 
Somatic cell counts of up to 107/ml milk had no significant 
effect on amine formation in experimental Emmental cheeses, 
nor did the addition of Clostridium tyrobutyricum (with or 
without C. sporogenes) to cheese milk affect amine formation. 
[See DSA 46, 3606 for part 1.] 

752 MACDONALD, K. L.; GJDSON, M.; STROHMEYER, C.; 
LEVY, M. E.; WELLS, J. G.; PUHR, N. D.; WACHSMUTH, K.; 
HARGRETT, N. T.; COHEN, M. L. A multistatc outbreak of 
gastrointestinal illness caused by enterotoxigenic Escherichia 
coli in imported semisoft cheese. Journal of Infectious Diseases 
(1985) 151 (4) 716-720 [En, 19 ref., 1 fig.] Cent. Infectious 
Dis., Cent. Dis. Control, Atlanta, Ga. 30333, USA. 



753 SCHLOCH, U.; LOTHY, J.; SCHLATTER, C. [Subchronic 
toxicity testing of mould ripened cheese.] Subchronische toxiz
i~atspri.ifung von schimmelgereiftei1 Kasen. Zeitschrift fiir 
Lebensmittel-Untersuchung und- Forse hun!{ (1984) 179 (2) 99-
103 [Dohen, 10 ref., I fig., 4 tab.]lnst. ToXJcol. der ETH, CH-
8603 Sc werzenbach, Switzerland. 

The biological effects of known mycotoxins of Penicillium 
roqueforlii or P. camembertii and other, still unknown, but 
potcritially toxic metabolites in mould ripened cheese were 
inVestigated. High amounts of mycelium (equivalents of 100 kg 
cheese/day in man) were fed to mice in a subchronic feeding 
trial. Development of body weight, organ weights, haematology 
and blood. plasma enzymes were determined. No signs of 
adverse effects produced by cheese mycotoxins could be 
detected after 28 days. No still unknown toxic metabolites could 
be demonstrated. From these results no health hazard from the 
consumption of mould ripened cheese. even in high amounts, 
could be found. 

ANIMAL PROTEIN 

Leather 

See also abst. 840 

PLANT FIBRES 

754 GZEBENYUK, N. V. [fhe occurrence of fungi on hemp 
stems.] Mikologiya i Fitopatologiya (1984) 18 (4) 322-326 
[Ru, 14 ref., 2 tab.] Shevchenko Univ., Kiev, USSR. 

Of 79 spp. of fungi found on hemp stems in the USSR in 
the autumn during 1978-82, Alternaria clzeiranthi, 
Cladosporium cladosporioides and Gonalobotrys simplex were 
the most frequent. Stachybotrys alternans [S. atra], 
Acremonium strictum, Myrollzecium verrucaria, Geomyces 
pannorus, Chaelomium murorum and C. e/atum were also 
detected. Cellulose-destroying fungi, threatening the destruc· 
tion of raw material and found on ripe hemp, included 
Cladosporium and Alternaria spp., Acremonie/la alra, Epicoc
cum purpurascens, S. atra and Acremonium spp. 

Lignin 

755 LEISOLA, M. S. A.; ULMER, D. C.; WALDNER, R.; 
FIECHTER, A. Role ofveratryl alcohol in lignin degradation by 
Phanerochaete chrysosporium. Journal of Biotechnology 
(1984) 1 (5/6) 331-339 [En, 20 ref., 6 fig., I tab.] Dep. 
Biotechnol., Swiss Fed. lnst. Techno!., Honggerberg, CH-8095 
Ziirich, Switzerland. 

Several aromatic compounds increased initial lignin degra
dation rates in cultures of P. chrysosporium. This activation was 
connected to increased H20 2 production and glucose oxidation 
rates. Veratryl alcohol, a natural secondary metabolite of P. 
chrysosporium, also activated the lignin-degrading system. In 
the presence of added veratryl alcohol the ligninolyttc system 
appeared 6-8 h earlier than in reference cultures. The activity 
levels of lignin degradation and glucose oxidation could be regu
lated by veratryl alcohol concn. It is suggested that either vera~ 
try I alcohol itself or a metabolite derived from it is responsible 
for the low levels of ligninolytic activity in glucose grown 
cultures. 

Cellulose 

See also absts. 434. 853 

756 FRENCH, D. D. The problem of 'cementation' when 
using cotton strips as a measure of cellulose decay in soils. 
International Biodeterioration (1984) 20 (3) 169-172 [En, 12 
ref., I tab.] lnst. Terrestrial Ecology, Hill of Brathens, 
Banchory, Kincardineshire AB3 4BY, UK. 

Tensile testing of cotton textiles buried in soil is a standard 
method reflecting the activity of cellulolytic microorganisms. It 
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is demonstrated that cementation is a factor which can affect 
such measurement and suggestions are made to recognise this. 

TIMBER 

757 HONG, L. T.; MOHAMMED-ALI, S.; TAN, A. G.; DALJEET 
SINGH, K. Preservation and protection of rubbcrwood against 
biodeteriorating organisms for more efficient utilization. Malay
sian Forester (1982, reed. 1984) 45 (3) 299-315 [En, 10 ref., 4 
fig.] Forest Research Institute, Kepong, Peninsular Malaysia. 

The biodeterioration problems of rubberwood (Hevea 
brasiliensis) are briefly described and the organisms responsible 
(including beetles belonging to 15 genera) are listed, together 
with the types of damage caused. Platypodids and scolytids 
attacked freshly sawn timber and logs (into which they intro· 
duced fungi), while lyctids and bostrichids attacked seasoned 
and partially seasoned timber. Notes are given on the biology of 
the 2 commonest species, Heleroboslryclzus aequa/is (Waterh.} 
and Minlhea rugicollis (Wik.). It is noted that furniture made 
from rubberwood and exported to temperate countries becomes 
susceptible to attack by Lyctus spp., Anobium punclatum 
(Deg.) and Hylotrupes bajulus (L.). Control measures include 
kiln~drying of the logs immediately after sawing; spraying newly 
cut logs with 0.75% lindane or 0.025% deltamethrin 
{decamethrin); dipping of sawn timber in a concentrated solu
tion of a boron compound at temperatures of 35-45°C, fol
lowed by block-stackmg; and vacuum-pressure impregnation of 
seasoned timber with 3% borax pentahydrate.!These methods 
are effective for preserving rubberwood agains beetles but not 
against sap-stain fungi; the current practice of dipping logs in a 
mixture of sodium pentachlorophenolate (NaPCP), borax and 
lindane (gamma-BHC) is effective against both organisms, but 
NaPCP can be toxic to the person applying it. 

758 ZHONGWEI, J. [A review of studies on natural resistance 
of wood to microbial deterioration.] Journal of Nanjing Institute 
of Forestry (1984) No.4, 106-115 [Ch, en, 61 ref.] 

Terrestrial fungal attack 

See also absts. 792-793, 826, 837, 842-850, 854, 993 

759 NECESANY, V.; ScHAN~L, L. [Effect of isolated 
enzymes of the fungus Pleurotus ostreatus on the submicroscopic 
structure of lignified cell walls.] UCinek izolovan}'ch enzymU 
houby Pleurotus ostreatus na submikroskopickou strukturu 
zdfevnati!lych buni!Cnych sten. Drewirsky Vfskum (1982) 27 
(3-4) 1-12 [Cs, ru, de, en, 21 ref., 2 pl.] Stlitny Drevarsky 
V)'skumnY Ustav, 841 05 Bratislava, Czechoslovakia. 

The enzyme fractions of P. ostreatus were separated by 
isoelectric focusing and their effects on the structure of the cell 
walls of beech and spruce wood were studied. The results sup
port the hypothesis that oxidases and hydrolases act together, or 
nearly so, in decomposing the cell walls. The effects of individual 
fractions on specific parts of the cell (middle lamella, and vari
ous layers of the secondary wall) are also discussed. 

760 HIROI, T. Enzymatic hydrolysis of woods. VI. Suscepti
bility of rotted woods to cellulase from Trichoderma viride. 
Journal of the Japan Wood Research Society (1981) 27 (9) 
684-690 [En, ja, 27 ref. BLL] For. & For. Prod. Res. Inst., PO 
Box 16, Tsukuba Norin Kenkyu Danchi-nai, Ibaraki 305, 
Japan. 

761 FUKUDA, K.; TABE, S. Y.; HARAGUCHI, T. [Action of 
microfungi on wood. I. Relationship between the wood-decom
posing ability and secretion of cellulase, xylanase, etc.] Journal 
of the Japan Wood Research Society (1981) 27 (9) 691-695 
[Ja, en, 16 ref., I pl. Tables have En captions. BLL] Fa c. Agric., 
Tokyo Univ. Agric. & Techno!., Fuchu, Tokyo 183, Japan. 

Results using 35 fungi, cultured on wood of Cercidiphyl
lum japonicum and Cryptomeria japonica. 

762 GOODELL, B. S.; GRAHAM, R. D. A survey of methods 
used to detect and control fungal decay of wood poles in service. 
International Journal of Wood Preservation (1983) 3 (2) 61-63 
[En, 3 ref.] Dep. For. Prod., Oregon State Univ., Corvallis, OR, 
USA. 
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Results are presented of a survey of 27 US companies that 
inspect wood poles and other products for decay. The questions 
refer to: the type of product inspected; inspection methods and 
equipment used; whether or not early symptoms of decay were 
detected; safety criteria used; remedial treatments applied; and 
suggested improvements. Many respondents pointed to the 
shortcomings of currently available methods and equipment. 

763 CHOWDHERY, K.; REHILL, P. S. Some new records of 
fungi causing soft-rot of preservative treated timbers from India. 
Indian Journal of Forestry (1984) 7 (I) 83-84 [En, I pl.] For. 
Res. Inst., Debra Dun, UP, India. 

A description is given of the morphological characteristics 
of Monodictysjluctuata, isolated from graveyard stakes of Ter
mina/ia bialata, and of M. indica, isolated from stakes of 
Mangifera indica. Both sets of stakes had been treated with 
creosote. 

764 FINLAND, FINNISH PULP AND PAPER RESEARCH INSTI
TUTE Effect of Fornes annosus on the wood and pulping proper
tics of spruce. Pulp and Paper World (1981) I (II /12) 118-123 
[En] From ABIPC 54, 6290. !PC. 

The density of Norway spruce wood attacked by F. annosus 
[lfeterobasidion annosumj was similar to that of sound wood 
during the stage of incipient decay, but was reduced by up to 
40% in the advanced stages. Decay resulted in an increase in the 
hydrophilic extractives, lignin and ash contents, and a decrease 
in the xylan, glueomannan and cellulose contents. Kraft pulp 
from the decayed wood had a lower yield and a higher alkali 
consumption than pulp from sound wood. Pulp properties, espe
cially tear index, were inferior for the decayed wood. 

765 SUTTER, H. P.; JONES, E. B. G.; Wi\LCHLI, 0. Occur
rence of crystalline hyphal sheaths in Poria placenta (Fr.) Cke. 
Journal of the lnstitllte of Wood Science (1984) 10 (I) 19-23 
[En, 13 tef., 3 pl.] Dep. Bioi., Eidgcnossische Materialprilfungs
und Versuchsanstalt, St Gallen, Switzerland. 

Hyphae of P. placenta were studied by SEM and TEM in 
order to elucidate the mechanism of copper tolerance in this 
species. The hyphae were present in different forms: enveloped 
in mucilage; with small or large Cu or Ca oxalate crystals 
attached to the hyphae or the hypha! sheaths, or with bead-like 
crystals surrounding the hypha! sheath; or enveloped by micro
crystalline tubes (or hypha! sheaths). The microcrystalline 
tubes were composed of laminated material of Cu or Ca oxalate 
(depending on whether the fungus had been grown on wood 
treated with copper sulphate pentahydrate or on untreated 
wood), deposited in a matrix of mucilage or extracellular 
material. 

766 TANAKA, H.; FUSE, G. [Succession and interaction of 
microorganisms participating in wood decay. II. Species and 
frequency of isolation of fungi from a stake test under the floor of 
a house.] Journal of the Japan Wood Research Society (1981) 
27 (12) 893-901 [Ja, en, 17 ref. Figures and tables have En 
captions. BLL] Fac. Agric., Kinki Univ., Kowakae, Higashi
Osaka 577, Japan. 

767 NECESANY, V.; GALAnovA, M. (Effect of the culture 
method of the fungus Fomesfomentarius in a fluid medium on the 
wood substance disintegration.] Vplyv spOsobu kultiv:icie huby 
Fornes fomentarius v kvapalnom mediu na rozklad drevnej 
hmoty. Drevarsky Vfskum (1983) 28 (3-4)_1-13 [Sk, ru, de, en, 
12 ref., 3 pl.] Statny Drevarsky Vyskumny Ustav, 844 II Brati
slava, Czechoslovakia. 

Fornes fomentarius was cultured in a fluid nutrient 
medium containing sawdust of beech sapwood. Chemical analy
sis of the residual wood substrate showed that degradation was 
greater than that obtained by culturing the fungus on malt agar 
plates. In comparison with non-infected controls, the stationary 
culture reduced the lignin content by 6%, while a culture that 
was regularly mixed reduced it by only 4%. Extractives content 
decreased by 36% in the stationary culture and 49% in the mixed 
culture. Polysaccharide content increased in both types of cul
ture by 3%; this is explained by a change in the relative amounts 
of hydrolases and oxidases. 
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768 GALAoov,\, M.; NECESANY, V. (Kinetics of beechwood 
decay by Fornes fomentarius.] Kinetika rozkladu bukoveho 
dreva hubou Fomesfomentarius. Drevarsky Vfskum (1984) 29 
(I) 15-37 [Sk, ru, de, en, 14 ref., 5 pl.] Statny Drevarsky Vys
kumnY Ustav, 844 11 Bratislava, Czechoslovakia. 

Beechwood sample blocks, lOX lOX I 0 mm, were infected 
with F. fomentarius and cultured on a solid malt agar nutrient 
medium. After 16 weeks, there was a 37% reduction in DM. 
Cellulose and lignin were both degraded to about the same 
extent- it is deduced that the activity of hydrolytic and oxida
tive enzymes in the medium were virtually equal. The amount of 
decay was greater than in liquid-medium culture on beech 
sawdust. 

769 GIRON, M. Y.; BALLON, C. H.; LANTICAN, M. T. A 
study on the soft-rotting fungi of the Philippines, IV. Forpride 
Digest (1982) II (3/4) 46-52 [En, 7 ref.] For. Prod. Res. & 
Devcl. lnst., College, Laguna 3720, Philippines. 

Fusarium moniliforme [Giberella fujikuroif, Diplodia 
theobromae, Curvularia [Coch/iobolusj inaequa/is, 
Trichoderma sp., Humicola grisea and Aspergillus sp. were 
found in infected wood obtained from cooling towers, railway 
sleepers and electricity poles. Results of tests showed the forma
tion of cavities, cellulolytic activity and wt. loss of infected test 
blocks, indicating that soft rot was caused by all these fungi. 

770 YIN, S. C.; WANG, W. H. (Improving durability of 
poplar plywood with vapor phase acetylation of veneer.] Scientia 
Silvae Sinicae (1983) 19 (2) 168-172 [Ch, en, 9 ref., I pl.] 
Nanjing Tech. Coli. For. Prod., China. 

Samples of poplar wood (Populus 'Harvard', P. 'San Mar
tino' and P. tomentosa) and plywood and of ash (Fraxinus 
mandshurica) and basswood (Tilia amurensis) were exposed to 
Lenziles trabea for 11 J 2 months in a standard soil block test. Av. 
wt. loss of poplar was wood about 40%, and of plywood 35%. Wt. 
loss of the plywood was 3X greater than that of ash and bass
wood. Poplar veneer was treated with acetic anhydride in the 
vapour .phase using potassium acetate as catalyst and DMF [?] 
as swelling agent. The weight of plywood made using the acety
lated veneer was the same before and after decay testing indicat
ing a marked improvement in resistance. 

771 FUKUDA, K.; HARAGUCHJ, T. (Action of microfungi on 
wood. II. Microscopical observations on the woods attacked by 
microfungi.] Journal of the Japan Wood Research Society 
(1982) 28 (I) 75-80 [Ja, en, 8 ref., 3 pl. BLL] Fac. Agric., 
Tokyo Univ. Agric. & Techno!., Fuchu 183, Japan. 

The microfungi examined penetrated hardwoods more eas
ily than softwoods because of the presence of vessels. Results 
show that hyphae penetrate into the lumen of cells, grow along 
the fibre axis and move to adjacent cells through border pits, 
which are not subsequently decomposed. Of the 14 species 
examined only Fusarium was able to make the holes through 
the cell walls which are found in wood decayed by wood-rotting 
and soft-rot fungi. It was concluded that wood-decaying ability 
is closely related to the capacity for making holes in cell walls. 

772 JUACIDA P., R.; LIESE, W. (Natural resistance of tim
bers to fungal attack.] Durabilidad natural de maderas frente al 
ataque de hongos. Bosque (1980) 3 (2) 77-85 [Es, en, 16 ref.] 
Dep. Timber Tech. & Ind., Univ. Austral de Chile, Valdivia, 
Chile. 

In laboratory tests, wt.loss was studied of samples of Chil
ean Nothofagus dombeyi, Laurelia philippiana, Eucryphia 
cordifo/ia, and Aextoxicon punctatum subjected to 12-wk 
attack by Coria/us versicolor, Coniophora puteana, or 
G/oeophyllum trabeum. Most samples exhibited little resis
tance to decay, except for N. dombeyi heartwood. There was 
considerable intraspecific variation in relation to geographical 
origin (from 3 regions within Valdivia province). Ethanoljwater 
extracts of the timbers were tested for effect on growth of Coni
ophora puteana mycelia. 

773 RAMIREZ, C.; GONZALEZ, A. Three new, non-ferment
ing, and nitrate-negative Candlda species isolated from decayed 
wood in the evergreen rainy Vnldivian forest of southern Chile. 
Mycopathologia (1984) 87 (3) 175-180 [En, 12 ref., 3 fig., 3 
tab.] Lab. General & Applied Mycol., Inst. 'Jaime Ferran' de 
Microbiologia, Consejo Superior de Investigaciones Cientificas, 
Joaquin Costa 32, Madrid-6, Spain. 



Three unusual spp. of yeasts have been isolated from 
decayed wood 'palo podrido', commonly used as animal feed. 
According to their morphological characteristics, they were 
assigned to the genus Candida Berkhout. They differ from all 
recently accepted C. spp., and are described and illustrated with 
the names of C. antillancae, C. bondarzewiae and C. castrensis. 

774 TABIRIH, P. K.; SEEHANN, G. Effects of Botryodiplodia 
theobromae attack on abachi wood (Triplochiton sc/eroxylon K. 
Schum.). Material und Organismen (1984) 19 (I) 9-21 [En, de, 
fr, es, 27 ref., 2 fig., 5 tab.] lost. Holzbiol. Holzschutz, 
Hamburg. German Federal Republic. 

Extracts of peripheral and central T. sc/eroxylon 
stemwood were all readily utilized by 4 B. theobromae strs., 
indicating that its natural avoidance of physiological heartwood 
is due neither to lack of nutrients nor to fungitoxic compounds, 
but probably to a tight closure of infection pathways. The ana
tomical direction of the wood significantly influenced the spread 
of mycelium due to variation in 0 2 supply. Tissue colonization 
occurred exclusively by pit perforations. No structural altera
tion of the lignified cells was found. Technological properties, 
e.g., compression strength and impact bending, were not 
reduced. A mass loss of 7-8% occurred after 16 wk due to 
mctabolization of soluble sugars; the structural wood elements 
were not utilized. Results confirm that B. theobromae is a true 
blue-stain fungus causing no soft-rot. 

775 SAMAJPATI, P.; SAMAJPATI, N. Degradation of lignin 
and cellulose components of sapwood of Shorea robusta by 
Pyc.noporus sanguineus, Trametes cingulata and Daedalea 
jiavida. Material und Organismen (1984) 19 (I) 33-37 [En, de, 
fr. es, 12 ref .. 2 tab.] Dep. Bot., Univ. Calcutta, India. 

Sound sapwood contained 57% cellulose. After 60 days 
exposure to the test fungi in vitro, the cellulose content declined 
to 53% (P. sanguineus and T. cingulata) and 50% (D.jlavida). 
All test fungi utilized the a-, (3- and '¥-cellulose fractions. Sound 
sapwood contained 31% lignin, which decreased to 26% (T. 
cingulata), 24% (P. sanguineus) and 22% (D.j/avida) after 60 
days. D. jlavida was the most active decay fungus, followed by 
P. sanguineus, then T. cingula/a. All 3 fungi used more lignin 
than cellulose and hence seemed to be white-rot types. 

776 BETTUCCI, L. [St_udy of fungal colonization of Abies 
religiosa wood stakes.] Etude de Ia colonisation fongiquc 
d'Cprouvettes de bois d'Abies religiosa. Cryptogamie, Myco
/ogie (1984) 5 (3) 247-268 [Fr, en, es, 32 ref., 3 fig., 3 tab.] Dep. 
Man & His Environment, Univ. Xochimilco, Mexico. 

Of 7680 chips from stakes buried in Andosol, 40.5% were 
colonized. Most of the spp. belonged to the Moniliaceae and 
Dematiaceae. Basidiomycetes were at first isolated from the 
aerial and underground portions of the stakes and later from the 
ground line zone. Spp. producing blue stain and soft, white or 
brown rots were isolated from all 3 portions. 

777 FREDRIKSON, H. [Storing of fuel chips at smaller heat
ing plants.] Lagring av skogsbdinsle vid mindre fdrbranning
sanHiggningar. Uppsala, Sweden; Sveriges 
Lantbruksuniversitet Rapport, Jnstitutionen fOr Virkesliira, 
Sveriges Lantbruksuniversitet (1985) No.I 59,67 pp. ISBN 91-
576-2165-9 [Sv, en, 33 ref .. 7 fig .. 16 tab. See RMVM 17,2122 
et passim] Box 7008, 75007 Uppsala, Sweden. 

Changes in dry mass loss of forest fuel, moisture content 
and amount of fungal spores present were studied during practi
cal operation of small individual combustion plants for forest 
fuels, stored as wood chips. Loss of dry mass and increase in 
fungal spores during the storase period was limited; substance 
loss was considerably < I %jmonth and total fungal spores 
germinating only increased I 0-1 00 times. 

778 WoNG, A. H. H.; WILKES, J.; HEATHER, W. A. Inter
and intra-incremental variation in basic density, extractives con
tent, and decay resistance in Eucalyptus delegatensis. Material 
und Organismen (1984) 19 (2) 141-148 [En, de, fr, es, 27 ref., I 
tab.] Dep. For., Australian Natn. Univ., Canberra, ACT, 
Australia. 

For both the inner and outer heartwood of E. delegatensis, 
the content of methanol soluble extractives, basic density and 
resistance to decay by Corio! us versicolor were determined for 
radially matched samples of early and late wood. Extractives 
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levels (w jv) increased significantly from inner to outer heart
wood, but varied little between early and late wood within indi
vidual growth rings. Basic density of the wood and resistance to 
decay generally inreased outward from the pith both intra- and 
inter-incrementally. Correlations suggest that variations in tis
sue density may account substantially for the variations in decay 
resistance of E. delegatensis heartwood. 

779 ASSENDELFT, A. H. W. VAN; RAITIO, M.; T~RKIA, V. 
Fuel chip-induced hypersensitivity pneumonitis caused by Peni
cillium species. Chest (1985) 87 (3) 394-396 [En, 9 ref., I tab.] 
Kontioniemi Hosp., SF-80780 Kontioniemi, Finland. 

Two cases are reported in farmers handling fuel chips. The 
proportion of P. spp. in the mould dust from the chips was 98% 
in 1 case and 26% in the second. In the 2nd case, P. sp. was 
cultured from the patient's sputum. Precipitating antibodies 
against P. spp. were present in both cases. Thermoactinomyces 
vulgaris and Aspergillus fumigatus were also cultured from the 
chips used by the 2nd patient, but no precipitating antibodies 
against these spp. were detected. 

780 HALE, M. D.; EATON, R. A. Oscillatory growth of 
fungal hyphae in wood cell walls. Transactions of the British 
Mycological Society (1985) 84 (2) 277-288 [En, 38 ref., 10 fig., 
2 tab.] Dep. Bioi. Sci., Portsmouth Polytech., Portsmouth, 
Hants., UK. 

Longitudinal sections of birch and Scots pine sapwood 
maintained in microscope chambers under continuous culture 
conditions were inoculated with Phialophora fastigiata and P. 
ho.ffmannii. Hypha I growth resulting in soft rot decay of wood 
cell walls was studied continuously using time-lapse 
cincmicrography. Hypha! growth in the chamber was linear but 
about 5 times faster than growth within wood cell walls. The 
formation of soft rot cavities within wood cell walls is oscillatory 
and determined by successive phases of apical growth of fine 
hyphae. 

Marine/aquatic fungal attack 

781 RYNDINA, L. V. [New species ofligniphylic fungi in the 
Peter the Great Bay (the Sea of Japan).] Mikologiya i Fitopato
logiya (1984) 18 (3) 201-205 [Ru, 21 ref., 2 pi.]Jnst. Marine 
Bioi., Vladivostok, USSR. 

Brief descriptions are given of 9 spp. of ligniphylic fungi 
found in this Bay during 1980-82. They include Gnomonia 
longirostris found on birch wood, Lulworthiafucicola on drift
ing wood, L. opaca on drifting wood, Epicoccum maritimum on 
drifting wood, Humico/a alopal/onella on lime wood, 
Monodictys pe/agica on littoral wood, Trichocladium 
achrasporum on drifting wood, Zalerion maritimum on littoral 
wood and Z. varium on littoral wood. 

782 SUHIRMAN; JONES, E. B. G. Preliminary observations 
on lignicolous marine fungi in the Java Sea, Indonesia. Annates 
Bogorienses (1983) 8 (I) 35-48 [En, in, 21 ref., 7 fig., I tab.] 
Treub Lab., Nato. Bioi. lnst., Bogor, Indonesia. . 

Twenty-three lignicolous marine fungi growing on the test 
blocks of 5 species of Indonesian timber are reported, and all are 
a new record for Indonesia. Soft rot attack of 4 timbers were 
observed at the 3 month submergence in the sea, while the 5th 
was free of fungal decay at 9 months. One of the timbers was 
severely attacked by marine borers yet was free of soft rot 
attack. The preconditioning of wood for marine borer may not 
be necessary and should be further evaluated. 

Insect attack 

783 Y AGA, S. [On the termite resistance of Okinawan tim
bers. Vll. Tcrmiticidal substance from the bark of Adina 
racemosa and its derivath·es.] Journal of the Japan Wood 
Research Society (1981) 27 (7) 592-596 [Ja, en, 7 ref. Figures 
and tables have En captions. BLL] Fac. Agric., Univ. Ryukyus, 
Nishihara, Okinawa 903-01, Japan. 

784 ZHU, J. L. [An investigation on the termites from Ding 
Hu Shan.] Tropical and Subtropical Forest Ecosystem, Ding 
Hu Shan Forest Ecosystem Reserve, China (1982) No. I, 232-
236 [C'h. en, 9 ref.] Guangdong lost. Ent., China. 



166 

Fifteen species of termite were found in a recent survey of 
this subtropical forest nature reserve in Guangdong Province, 
China, including 2 new species Odontotermes zu11yiensis [not 
yet described] and Reticu/itermes dinghuensis Ping, Zhu ct l..i 
(1980). Tree sp~cies (or other habitat) associated with each 
termite arc listed. The dominant ter!J'lite was 0. formosanus. 
Old tr~~;s of Castanopsis fissa were attacked by Havi
landitermes orthonasus and R. affinis. Cryptotermes cfcclivis 
damaged beams and furniture of Cunninghamia lanceolqta in 
an old temple. 

785 ZHAN, Z. C. [Preliminary report on Calophagus 
pekinensis Lesne (Coleoptera, Bostrychidae).] Scientia Silvae 
Sinicae ( 1984) 20 (2) 217-219 [Ch, en, 3 ref.] Zhaoxiyu0n For. 
Farm, Mianyang, Hubei, Chin;l. 

A pest of wood and wood products. Wood cut at different 
pcrjg~s is attacked by different amounts, with th~ lowest infesta,. 
tion occurring in Jtme and July. Bionomics a!ld control mea
sures arc outlined. 

786 GNANA~ARAN, R.; MATHEW, G.; DAI-!ODHARAN, T. K. 
Protection of rpbber wood against ~he insect borer Sinoxylon 
anale Les. (Coleoptera : Bastrychidae). Journal of t~e ln!iian 
Ar;ademyofWood Science (1983) 14 (I) 9-11 [En, 8 r~f.] Wood 
Scj. Div., Kera!a For. R\'5. Ins!., Peechi 680 653, India. 

The following insect were found to attack sawn timber and 
logs of rubber wood in Kcral~: Dinoderus sp .• Heterobostrychus 
aequaUs, S. anale, S. conigerum, Ph_a~nomerus sundeval/i, 
Minthea rugicol/is, Platypus latifinis, P, solidus and Xyleborus 
simi/is. Treatment of the wood with I 0% boric aci4 ~uivalent 
(BAE) containing 0.5% NaPCP (giving a final dry salt retention 
of 0.4% BAE) gave protection against S. ana/e. 

787 VIDAL P., R.; DiAZ-VAZ 0., J. E.; POBLETE W., H. 
[Properties or Pinus radiata particleboards treated agajnst ter
mites.] Prppiedadcs de tableros de particulas de Pinus radiata 
(D. Don) preservados contra termitos. Bosque (1981) 4 (I) 49-
54 [Es, ~h. 20 ref.] Fac. For. Sci., Univ, Austral de Chile, 
Valdivia, Chile. 

Properties were studied of laboratory-made Uf boards 
treated with the insecticides 'B.!lsilcum Sl', 'Basileuqt SPI', 
'Xyligcn CE 5046 TF' or 'Xyligeq CE 5021 TF' (3 doses c~ch). 
Tensile strength .,)_ to surrace was reduced, bending stre~gth in 
gem:ral increased, and swelling was unaffected or slightly 
increased py treatment. All treated boards indyced high mortal
ity rates jn the dry wood termite Ka/otermes chilensis. 

Marine bor~r attack 

$ee also absts. 782. 828 

Pre$ervation 

See also absts. 409, 765, 901 

788 PALOMA~, R. N. Presenatjj_)J'! tec~niques of coco~ut 
(Cocos nucifera f...) palm timber for electric wwer (telecommami
cation poles and fence posts). !n Annual Report 1979. Davao, 
Philippines; Philippine Coconut Authority (1989) 68-79 [En, 7 
ref., ~ol. pl.] Agric. Res. Br., Philippine Coc9nut Authority, 
Davao, Philippines. Fro111 Abstracts on Tropical ,;fgricu/ture 9 
(8) 47739. EMB. . 

Tests of 3 tec;hniques indicated that the pressure displ~~e
ment method (for freshly-cut materi~l) and the hot-and-cold
bath me1i}o~ (ror seasoned and unseasoned material) are adap~.,. 
ab!~ for rur!).l arc;:~s because of theip simplj~ity and low invest.,. 
ment costs. The vacuum-pressure method ljf!S a high initial 
investment and is iqtended for commercial pp~ration. 

7~9 PALOMA~, R. N. Pressure impregnation of coc;onut 
lumb~r sawn for building construction materials. In Aqnua/ 
Report 1979. Davao, Philippines; Philippine Coconut Author
ity (1980) 80.94 [En, 2 ref., col. pl.] Agric. Res. Br., Philjppine 
Coconut Authority, Davao, Philippines. From Abstra~ts o~ 
Tropical Agriculture 9 (8) 47740. EM B. 

Satisfactory penetration of preservative was obtained by 
prcss~re treating lumber 25 or 50 mm thick after air drying for 
at l~ast 30 and 45 days respectively. A suitable preserva~ive was 
2% CCA. 
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790 OCLQO, J. K. A comparative st~dy of the protection 
offered to wood samples by permetQrin, dieldrin and lindane 
against damage by subt~rranean termites f)Rd fungi. Interna
tional Journal of Wood Preservation (1983) 3 (I) 31-38 [En, 5 
ref., I pl.] Building & Road Res. lnst., Kumasi, Gh'!oa. 

Trip/ochiton sc/eroxy/Qfr and Pycnanthus atlgo/ense wood 
blo~Jcs were treated with one of (j formulations of permethrin, 
dieldrin or lind<:~.ne tly a double vacuum process. The T. sclerox
y/on s;tmplcs w~re buried in soil in grayey~rd tests in Kumasi, 
nhana and compared with untreated COI}tr9!~. The P. angolense 
treated sampleS anQ un,trea~ed controls were san9wichcd 
between glass plates and th~!l exposed to termites in 'micro
t~sts'. Results or both expcrim~nts showed that permethri11 gave 
good prot~ction and, even in low Qosages, performed as well as 
larger dos;J.ges or chlorinated hydr~carbon insecticides against: 
Macrotermes bellicosus. Pseydacanthotermes mi/itari~. 
Microtermes sub~ya/inus, Od(Jntot(!rmes pauperans, and 
Ancistrotermes guin#ensis. 

791 HIGHLEY, T. L. Protecting piles from ~~~ay; ~nd treat
ments. lnternationgf Journal of Wood Preservgtion (1983) 3 
(2) 73-76 [En, It ref.] FPL, USI)A For. Scrv., Maqison, W! 
53705, !)!>!\. 

The 17~t-off ends of creosote~trcat~P Douglas fir piles were 
treated with OIJ.e of 8 fungicides either br~s~~.d or trowelled on 
the top of the pile, or with one or 5 fungicides in the form of 
fused preservative rods ins~rted into the-tops. Brust tr~atment 
with 20% aqueous ammonium biftuoride and trow~Jied-on 
'Osmoplastic' ['Osmose'] both provided effective protection for 
at least? yr in a high decay hazard climate (in Gulfport,l\1issis
sippi), COppcr-8-quinolinolate [oxi~e-C11], N~ borate, amiJloni
acal Cu,B, NaPCP. and PCP qid not provide adequa1e 
protection, but with the addition of a capping material might be 
considered suitable. 

792 HILL, R.; SI-!ITH, P. J. A laboratory evaluation of sym
metrical and unsymmetrical triorganotin _compounds _;tS wood 
preservath:~s. International Jayrnal of Wood Preseryation 
(1983) 3 (2) 77-82 [En, 35 ref.] !pt. Tin Res. Ins!., Perivale, 
Greenford, Middlesex UB6 7 AQ, U~. 

Tests were carried out on samples of Scots pine wood, 
treated 'Yith symmetri~al organotin compound~ (Bu3SnX) or 
asymm~trical organotin compounds (R2RSnX). Ttie toxic limi~ 
was determined against Coniophora puteana and Coriolus ver
sicp/or by the use of a non-standarQ agar block decay test. 
Changing the X group resulted in variatjon in the toxic limit; no 
symmetrical compound was more effective than the control, 
(Bu3Sn)20, but c::ertain asyrnmetric.f!.) forn.pounds has slightly 
superior effectiv~ness against (:. versicolor: 

793 LUTOMSKI, K. (Stabi!ity or fungicide !!ffettiveness in 
wood preservation.] Untersuchungen iiber die St;!bilitiit der 
Wirkung von Fungiziden im Holzschutz. Holzindystrie ( 1983) 
36 (5) 139-141 [De, 10 ref. BLL] Ins!. Chern. Wood Tech., 
Agric. Acad. Poznan, Pol~pd. 

The 'relative fungicidal value', b~sed on differential fungi
cide resistance of decay r~ngi over a 12-wk labor:gory test 
period, is report_ed of varjous agents useff for control qf Coni~ 
ophora puteana, Serpula /pcrimans. Poria pfacenta, and Len
linus /epideus. 

794 KIRK, H. [List of wo~d presenatives and protec~!v~ 
co~!ings approved by the [E. German] Office of Standards, Mea
sures, and nsti~g 1983/84.] Verzeichnis der vom Amt fUr 
Standardisierung, Messwe~~n und Warenprilfpng (ASMW) 
aner~nnten HqJ~chutzmittcl, holzschiitzenden Anstrichs.toffe 
und holzpftegenden Anstrichstoffe (Holzschutzmit
telverzeichms 1983/84). Holzindustrie (1983) 36 (5) 143-14,6 
[De, See FPA 7, 337. BLL] ASMW, jlberswalde-Finow, G~r-
man Q~mocrati9 Republic. -

795 JiENNINGSSON, B. [The .effect of different wood preserv
atives ~gainst gro~t~ of m~ulds and stain f~pgi qn timber in 
buildings.] Olika trHskyddsmedels effekt '!lot mogel-och 
blanadssvampar pa inbyggt virke. Meddehjnden, Svenska 
TriiskY.ddsinstitutet ( 1984) No. 147, ii + 29 pp. [Sv, en, 17 ref., 
2 pl. B/.-L] 

Twenty nine products intended for brus~ing, dipping or 
&praying timber were tested by 2 different methods. Further 
tests w~re done on 16 products intended for industrial vac
uum/pressure or double-vacuum processes. Dichlofluanid, N· 



ftuorodichloromethyl-thiophthalimide, folpet, chlorothalonil 
and thirarn performed well as superficial treatments. Products 
based on zinc naphthenate, organa-tin compounds, tar oils, cop
per carbonate or sodium benzoate did not satisfactorily protect 
the test samples. Two products containing a metal-alkylam
monium (AAC) combination gave good protection in the pres
sure and double-vacuum tests. A product containing both PCP 
and dichlofluanid completely prevented mould growth; it cannot 
be used in Sweden, however, where ch\orophenols have been 
banned from use in pesticides. CCA, CCB anQ copper-ammoni
acal type pressure preservatives gave good protection when 
specimens were dried thoroughly after treatment. 

796 JERMER, J.; NILSSON, K. (The wood preserving industry 
in Sweden. Statistics 1983.] Trffimpregneringsindustrin i Sve
rige. lmpregneringsstati~tik I 983. Meddelanden, Svenska 
Triiskyddsinstillltet ( 1984) No. 149, ii + 27 pp. [Sv, en, BLL] 

Data arc presented on the number of SWedish wood pre
serving industries (excluding plants treqting by superficial 
methods), their production and markets. 

797 HILDITCH, E. A. A rapid wood preservative test m·er 
thirteen years. Journal of the lrutitute of Wood Science (1984) 
10 (I) 24-28 [En, 7 ref.] 

An account is given of test methods developed by Cuprinol 
Ltd., UK, using small and large stakes for testing potential new 
wood preservatives, using a method clos~!Y following that in 
ASTM Standard 2278-65. ResultS are presented of tests on 
copper naphthcnatc, zinc naphthenate +PCP, PCP, and TBTQ 
at avrious loadings and concentrations, using 5% ~CP as a 
standard against which to compare the new formulations. The 
tests are not sufficiently discriminating and it is con~!udcd that 
better, more relevant, tests must be introduc~f;i for assessing 
wood preservatives. 

798 Dol, S.; SAITO, M.; ITO, H.; NUNOMURA, A. (The 
effecth·eness of wood preservatives against Serpula /acrimans~] 
Journal of the Japan Wood Research Society (1982) 28 (3) 
179-183 [Ja, en, 7 ref. BLL] Hokkaido For. Prod. Res. Inst., 
Asahikawa 070, Japan. 

799 HIGHLEY, T. L. In-place treatme11ts with waterborne 
preservatives for control of decay in hardwoods and softwoods 
above ground. Material und Organismen (1984) 19 (2) 95-104 
[En, de, rr, es, 16 ref., I fig., I tab.] Forest products Lab., Forest 
Service, USDA, Madison, Wis., USA. 

Southern pine, Douglas fir, sugar maple and red 9{1:k cross
brace units were given I or 2 brush treatments with sodium 
borate (A), copper-8-quinolinolate (B), ammonium biftuoride 
(C), ammoniacae copper borate (D), 4 quaternary ammonium 
compounds (E) or sodium pentachlorop~enate (F). Arter 5 yr, 
of the untreated controls only maple and pine units at the Gulf
port, Miss., site and maple units at the Madison, Wis., site were 
sufficiently decayed to evaluate the treatments. Only fungicides 
C and D protected maple from decay in Miss., but all except A 
and B were effective on pine. In Wis., fungicides B, C, D and F 
protected maple from decay. 

800 HIGHlEY, T. L. Protecting piles from decay: end treat. 
ments. Material und Organisn1en (1984) 19 (2) 149-156 [En, 
de, fr, es, I I ref., 2 tab.] Forest Products Lab., Forest Service, 
USDA, Madison, Wis., USA. 

Nine preserva\ive treatments were applied to sawn-off 
upper ends of creosotcd Douglas fir piles. After 5 yr in a high 
decay hazard climate, only piles treated with 20% ammonium 
biftuorif;ie solution or Osmoplastic (NaF, 43.7%; creosote, 40%; 
potassium dichromate, 3.1 %; 2,4-dinitrophenol, 2.0%) had no 
decay. Those treated with the remaining fungicides (sodium 
borate, Cu-8-quinolinolate, sodium pentachlorophenate, 
pentachlorophenol and ammoniacae copper borate) were 
decay~d. showing that these fungicides should only be used if a 
cap can be maintained on top of the pile. 

PAPER 

See also absts. 824, 886, 890, 902-903 
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TEXTILES 

801 MCGOVERN, T. P.; BRY, R. E.; LANG, J. H. Insect 
repellents as mothproofing agents: N-alkyl cnrboxamides of het
erocyclic amines against black carpet beetle larvae (Coleopt~ra: 
Oermestidae). Journal of the Georgia Entomological Societ)J 
(1984) 19 (I) 56-61 [En, 7 ref,] Organic Chemical Synthests 
Laboratory, Agricultural Environment Quality Institute, ARS, 
USDA, Beltsville, Maryland 20705, USA. 

Of 119 n-alky!carboxamides of heterocyclic amines evalu
ated as mothproofing agents in laboratory ~tudies in the USA, 
35 gave satisfactory protection of woollen test cloths from feec:l
ing by larvae of Attagenus unicolor (Brahm) (megatoma (F,)) 
at concentrations of 0.5 and 3.0%. This confirmed that insect 
repellents \vcre suitable candidates for evaluation as mothproof
ing agents. n-Acyl derivativ(fs of 2-rhcthylpiperidine, 3-
methylpiperidine and 4-methylpiperazine were especially effec
tive, the most effective compound being 1-methyl-4-(1-
pxou ndecy l) pi perazi n~. 

HYDROCARBONS, FUElS AND 
LUBRICANTS 

802 SIZOVA, T. P.; TOROPOVA, E. G.; BElOUSOVA, A. A.; 
MATYUSHA, G. V. [Mycelial fpngi isolated frO!II technical 
oils.] Mikologiya i Fitopatologiya (1984) 18 (3) 205-208 [Ru, 3 
ref., 2 tab.] Lomonosov l)niv., Moscow, USSR. 

Altogether 24 spp. of microscopic [ungi were isglated (22 
spp. identified) from 66 sampl~s of aircraft, automobile and 
naval oils. Penicillium chrysogenum predominated in aircraft 
oils (35%), then P. verrucosum var. eye/opium [P. eye/opium] 
(14%) and Aspergillus niger (10.4%); P. chrysogenum and 
Scopulariopsis brevicgu/is (15%) in automobile oils and P. 
chrysogenum and A. sydowii (40 and 30%) in naval oils. Phi
alophora fastigiata, Penicillium charlesii, A. niger ~nd S. 
brevicaulis were the most aggres~ive and grew well on all oils. 
Some samples of oil (indicated) were resistant to the fungal 
invasion. -

803 SCHWEISFURTH, R. [Microorganisms ~nd CQOiant lubri.., 
cants. Attempt towar~s a definition of terms.} Mikrggrganismen 
und Kiihlschmierstoffe. Versuch zur Definieiung von Begriffen. 
Material und Orga~ismen (1984) 19 (I) 23-32 [De, en, fr, es, 8 
ref., I tab., 1 fig.J Univ. des Sa~rlandes, Homburg/Saar, Ger-
man Federal Republic. · 

Terms used in connection with measures to prevent deterio~ 
ration of lubricant emulsions or solutions, c;.g., Pactericide, bac~ 
teriost~sis, sterilization, disinfection, conservation, 
bioresistance and biostability, are defined from a microbiologi, 
cal viewpoint. Tests are outlineQ for determining behaviour of 
bacteria in a biostatic crnulsion, emulsion. biosHtbility ~tc. 
Standardization of terminology and test methods between pro
ducers and consumers is urged. 

804 HETTIGE, G.; SHERIDAN, J. E, MycoHora of stored 
diesel fuel in New Zealand. International Biodeterioration 
(1984).20 (4) ~25-227 [En, 15 ref., I fig., I tab.] Dep. Bot., 
Victoria Univ. of Wellirigton, New Zealand. · 

Twelve monthly samples of diesel fuel fro!Jl 2 bul~ storage 
tanks w~;re examined for the presence of fungal contamination 
during 1982-83. Over 25 fungal spp. were isolated. 
Cladosporium resinae was the predominar!! fungus occurring in 
98% of the samples, [allowed by Penicillium spp. (93%). A list 
of fl,!ngi identined and frequency of isol~~ion is given, 

805 SHCHERBAKOV, M.A.; SOlONIN, V. M.; LISENKO, K. G. 
(F~ngi from emulsions used in cold rolling of metal.] Ukraiits'kif 
Botanichnii Zhurnal (1985) 42 (I) 78-79 (Uk, ru, en, 12 ref.] 
Kholodny! Inst. Bot., Ukrainian Acad. Scj., USSR. 

The following were isolated from ~ lubricant-coolant: 
Asptffrgillus fumigatus, A. ochraceus, A. foetidus, Fusarium 
oxysporum, F. moniliforme [Gibberel/a fujikuroi]. F. gib
bosum [f. equiseti], Paecilamyces carneus and Eurqtium [A.] 
amstelodami. 
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S06 POSENACER, B.; SCHWEISFURTH, R. !Microbiological 
method to determine biocides in cutting fluids. II. Influence of 
temperature and time of contact on the effectiveness of biocides 
in aqueous cutting fluids.] Mikrobiologische methode zum 
nachweis von konservierungsmittcln in kUhlschmierstaffen. II. 
EinHuss dcr tcmpcratur und der kontaktzeit auf die wirksamkcit 
von konscrvierungsmitteln in wasscgcmischtcn kiihlschmier
stoffen. Material und Organismen (19S4) 19 (3) 189-200 IDe, 
en, es, fr, S ref., 7 fig., 1 tab.] Univ. des Saarlandes, Fachrich
tung 4.18 Geb. 43, D-6650 HomburgjSaar, German Federal 
Republic. 

The antimicrobial performance of 6 different biocidcs in 
mixtures of J different cutting fluids was studied using the 
punched agar method over a period of 60 days at 8, 22 and 
44°C. During the test period all tiiocidcs became gradually less 
effective. The rate of loss does, however, not only depend on the 
type of biocide and the temp. but also on the type of cutting 
fluid. The loss of performance of a biocide may differ with 
different cutting fluids even if conditions are kept constant. 

S07 POSENAUER, B.; SCfiWEISFURTH, R. !Microbiological 
method to determine biocides in cutting fluids. I. Description of 
the method and standard curves.] Mikrobiologische Methode 
zum Nachweis von Konservierungsmitteln in Kiihlschmierstof
fen. I. Bcschrcibung dcr Methode und Standardkurven. Mate
rial und Organismen (1984) 19 (2) 105-llS [De, en, fr, es, 22 
ref., S fig., 2 tab.] Fachrichtung Med. Mikrobiol. u. Hygiene, 
Univ. Saarlandes, Homburg/Saar, German Federal Republic. 

Each of8 antimicrobials (0.1 ml) at 6 concn (0.001, 0.005, 
0.01, 0.05, 0.1 and 2%) was placed in an S mm diam. hole in an 
agar plate seeded with Chromobacterium vio/aceum. After dif
fusion at 8°C for 15 hand incubation at 27° for 48 h, inhibition 
zones (total and reduced growth) were measured and standard 
curves plotted, of diam. of inhibition zone against antimicrobial 
concn. The antimicrobials were diluted with 3 different cutting 
fluids and tap water: each diluent/antimicrobial combination 
produced a specific standard curve. If more than one biocide was 
used, the diam. of the inhibition zone could not be clearly 
related to a certain antimicrobial concn. Practical experience 
should tell at which diam. of the inhibition zone the colony no. in 
the fluid may still be tolerated. 

PLASTIC POLYMERS 

808 BAGGI, G.; PACINI, N.; SORLINI, C. !Deterioration of a 
nylon polyamide fabric by Fusarium sp.) Deterioramento di un 
tessuto di nailon poliamidico da Fusarium sp. Annali 
dell'lstituto Superiore di Sanitii (19S3) 19 (2-3) 413-416 [It, 
en, 12 ref., 2 fig., I tab.] lstituto di Microbiologia Agraria e 
Tecnica, Univ. dcgli Studi, Milan, Italy. 

It was found that deterioration by brown stains on samples 
of nylon fabrics was caused by F. sp. This fungus grows at the 
expense of the emulsion of oils used for yarn sizing and not at 
the expense of the yarns themselves. Among the biocides tested, 
Kathan 886 was the most effective against F. sp. 

Rubbers 

809 WILLIAMS, G. R. The effect of both powdered and liquid 
rubber additives on the growth of soil microorganisms. Interna
tional Biodeterioration (19S4) 20 (3) 173-175 lEn, 3 ref., 2 
tab. I Dairy Crest, Felinfach, Lampeter, Dyfed SA4S SAG, UK. 

Two novel techniques were used to investigate rubber addi
tive deterioration by soil microorganisms; over 30 additives were 
examined both for deterioration and toxicity. 

810 WILLIAMS, G. R. A technique for measuring the micro
bial deterioration offulcanized rubber. International Biodeteri
oration (19S4) 20 (4) 255-25S lEn, 10 ref., I fig.] Dairy Crest 
Creamery, Felinfach, Lampeter, Dyfed SA4S SAG, UK. 

The use of densitometers, at present widely used in analyti
cal chemistry, arc suggested to determine the amount of deterio
ration of rubbers caused by microorganisms. Experimental 
details are given of the investigation of 36 rubbers buried in soil. 
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Plastics 

811 REDDY, M. V.; Ao, M. A.; TIWARY, S. P. On the 
damage of ants to plastic tubes and insect store boxes. Material 
und Organismen (19S4) 19 (2) 157-160 [En, de, fr, cs, 5 ref., I 
fig.] North Eastern Hill University, College of Agriculture, 
Medziphcma-797 106, Nagaland, India. 

During June 1983, the ants Paratrechina sp. and Pheidole 
sp. were found damaging transparent specimen tubes made of 
polystyrene and their polyethylene covers in an entomological 
research laboratory in Nagaland, India. The former species was 
the more abundant and serious pest; it also damaged the syn
thetic spongy pinning material!Plastazote, a cellular polyethyl
ene] of the boxes used for pin-mounting dry, preserved insects, 
as well as mounted specimens of Stromatium barbatum. 

S12 PATHIRANA, R. A.; SEAL, K. J. Studies on polyurethane 
deteriorating fungi. Part 1. Isolation and characterisation of the 
test fungi employed. International Biodeterioralion (1984) 20 
(3) 163-16S [En, 12 ref., 3 fig., 2 tab.] Biodeterioration Div., 
Biotechnol. Cent., Cranfield lnst. Techno!., Cranfield, Bedford 
MK43 OAL, UK. 

Nineteen fungi were isolated from degraded polyurethanes 
and soil baited with pieces of intact polyurethane. The activity 
of the fungi was examined using a standard test procedure (ISO 
846) for the nutritive evaluation of plastics. Four fungi -
Gliocladium roseum, Penicillium citrinum, Aspergillus fumi
gatus and Chaetomium globosum- were selected for further 
study, and optimum conditions for their growth determined. 

813 PATHIRANA, R. A.; SEAL, K. J. Studies on polyurethane 
deteriorating fungi. Part 2. An examination of their enzyme 
activities. International Biodeterioration (19S4) 20 (4) 229-
235 [En, 12 ref., 3 fig.] Biodeterioration Div., Biotechnol. Cent., 
Cranfield lnsl. Techno!., Cranfield, Bedford MK43 OAL, UK. 

Four fungi associated with the deterioration of poly· 
urethanes were tested for their ability to produce protease, 
esterase and urease enzymes; the effect of pH and medium 
constituents were also investigated. 

814 UPSHER, F. J.; ROSEBLADE, R. J. Assessment by tropi
cal exposure of some fungicides in plasticized PVC. Interna
tional Biodeterioration (1984) 20 (4) 243-252 [En, 20 ref., 7 
fig., 5 tab.] Materials Res. Lab., Defence Sci. Techno!. Organi
zation, P.O. Box. 50, Ascot Vale, Viet., Australia 3032. 

Seven fungicide-containing samples of plasticized polyvi
nyl chloride and a fungicide-free control were exposed to hot, 
wet tropical conditions for 3 yr. Only the compound containing 
N-(dichloroftuoromethylthio)phthalimide (ftuorofolpet) 
retained any resistance for the whole period and this material 
performed better in the jungle where it was not exposed to solar 
radiation. Greatest changes in the mechanical properties of 
these materials occurred in those exposed at an adjacent cleared 
site and were attributed primarily to loss of plasticizer. 

PHARMACEUTICALS AND COSMETICS 

See also abst. 868 

815 CROCKER, K. S.; NOGA, R.; FILIBECK, D. J.; KREY, S. H.; 
MARKOVIC, M.; STEFFEE, W. P. Microbial growth compari
sons of five commercial parenteral lipid emulsions. Journal of 
Parenteral and Enteral Nutrition (1984) S (4) 391-395 lEn, IS 
ref.] Dep. Nursing, St. Vincent Charity Hospital, 2351 East 
22nd Street, Cleveland, OH 44115, USA. 

The ability of parenteral lipid emulsions to support micro
bial growth was compared using commercially available brands 
of lipid emulsion. Both I 0 and 20% concentrations of soya bean 
and safflower oil emulsions were used. Washed cultures of 6 
gram-negative, 3 gram-positive, and one yeast, in concentra
tions of I X 104 to 2 X 104 colony-forming units/mi. were 
inoculated into lipid emulsion aliquots and stored at room tem
perature. These were then subcultured at 0, 6, 12, 24 and 48 h. 
After 48 h at 37°C, growth was recorded as colony-forming 
units/mi. ANOVA demonstrated no difference in growth pat
terns due to the nature of the oil or its concentration. Gram
negative organisms multiplied faster compared with gram-posi
tive. Yeast grew as well as bacteria. The Center for Disease 
Control recommendation of a 12-h hang time for parenteral 



lipid emulsions should be observed until correlation of labora
tory microbial growth patterns and clinical usc arc studied 
further. 

816 KUCHARSKI, S.; BORKOWSKI, A.; CHUCHRACKI, M. 
!Effect of selected micro-organisms on the contents of chemical 
substances in stored therapeutic solutions. VII. Solutions for 
dialysis and haemodialysis-stock solutions, their dilutions and 
cells of Serratia marcescens 6J46 and Candida albicans 505 
strains.] Wp~yw wybranych drobnoustroj6w na zawartoSC sub
stancji chemicznych w przeehowywanych roztworach 
stosowaynch w lecznictwie. VII. Plyny do dializy i hemodializy
koncentraty i ich rozcieiiczenia a kom6rki szczep6w Serratia 
marcescens 6/46 i Candida albicans 505. Acta Poloniae 
Pharmaceutica (1983) 40 (5/6) 629-635 [PI, ru, en, 10 ref., 6 
tab.] Med. Acad. Poznan, Poland. 

817 PARKER, M.S. Microbial biodeterioration of pharma
ceutical preparations. International Biodeterioration (1984) 20 
(3) 151-156 [En, 24 ref., 6 tab.] Dep. Pharmacy, Brighton 
Polytech., Moulsecomb, Brighton BN2 4GJ, UK. 

The biodetcrioration of both non-sterile and sterile phar
maceutical preparations is discussed ~nd the consequences of 
such deterioration and the use of standards are described. 

818 DOORNE, H. VAN; SCHEFFERS, W. A.; HADIUTOMO, M.; 
BoscH, E. VAN DEN Microbial contamination of a vitamin A 
formulation, prepared in local pharmacies, and its preservation 
against yeasts and moulds. Antonie von Leeuwenhoek ( 1984) 50 
(4) 405-416 [En, 34 ref., 2 fig., 6 tab.] Dcp. Pharm. Techno!., 
Subfac. Pharm., State Univ. Leiden, PO Box 9502, RA Leiden, 
Netherlands. 

Forty-four samples of a vitamin A preparation in sucrose 
syrup was investigated. The contaminants were almost exclu
sively yeasts and moulds. Microbiological and physicochemical 
studies showed that sorbic acid was the preservative of choice 
for this formulation. The results are discussed with respect to 
the preservation of non-sterile pharmaceuticals. 

819 OIKONOMOU-STAMATELOPOULOU, C.; PROUSKAS, 1.; 
PAPABASILEIOU, J. [Microbial contamination of pharmaceuti
cal unguents.] De/lion '£1/enikes Mikrobio/ogikes 'Etaireias 
(Acta Microbiologica Hellenica) (1984) 29 (4) 285-292 [Gr, en, 
18 ref., 4 lab.] Dep. Microbial., Athens Univ., 10010 Athens, 
Greece. 

Nineteen (38%) of pharmaceuticals examined were sterile, 
48% contained< 102/g aerobic bacteria, 6% < 5 X 102/g and 
8% > 101 fg. Thirty-six (72%) samples were negative for fungi, 
24% contained < 102/g and 4% < 2 X 102/g. 

820 VASILEVSKAYA, I. A.; SERGETCHUK, M.G.; VULAKH, N. 
A.; GvOZDYAK, P. I. !Desalted water, the source of contamina
tion of noninjected medicines by microorganisms.] Mikrobio
/ogicheskii Zhurnol (1984) 46 (4) 7-10 [Ru, en, 18 ref., 1 tab.] 
Kiev Univ., USSR. 

The microbial contamination rate of deionized water used 
in the preparation of noninjected medicines was investigated. 
Desalted water contained 16-400 bacterial cells in I ml, belong
ing mainly to Pseudomonas spp. The highest number of micro
bial cells was found in water samples from the anion exchanger. 
In these samples Escherichia coli and Klebsiella spp. were 
detected. It is concluded that processed water may be a source of 
contamination of noninjected medicines. 

PAINT 

See also abst. 903 

821 MORTON, L. H. G.; LOVELL, M. L.; MITCHELL, A. F. 
The effect of maceration on filamentous algae used for the testing 
of algicidal compounds. International Biodeterioration (1984) 
20 (I) 33-36 [En, 8 ref., 1 fig., I tab.] Div. Bioi., Preston 
Polytech., Preston, Lanes. PRJ 2TQ, UK. 

The effect of maceration on the growth on solid media of 
two filamentous test algae, known to foul paint surfaces, is 
described. Maceration was found to have little effect upon algal 
viability, showing that macerates of filamentous algae may be 
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used in algicidal assay procedures. An assay procedure using 
filter paper discs impregnated with Nuodex 87 is outlined. 

METALS 

822 GRAGNOUNO, G.; TUOVINEN, 0. H. The role of 
sulphate-reducing and sulphur-oxidizing bacteria in the localized 
corrosion of iron-base alloys - a review. Imernational 
Biodeterioration ( 1984) 20 (1) 9-26 [En, 116 ref., 15 fig., 2 tab.] 
Fontana Corrosion Cent., Dep. Metallurgical Eng., Ohio State 
Univ., Columbus, Ohio 43210, USA. 

Chemical and microbiological interactions of inorganic 
sulphur compounds, which result in the formation of various 
aggressive sulphoanions such as sulphide, sulphite, thiosulphate 
and tetrathionatc arc reviewed with emphasis on the catalytic 
role played in these transformations by exposed metal surfaces 
and traces of metal ions in solution. The effects of these sulphur 
anions on the electrochemical conditions leading to pitting, crev
ice corrosion and stress corrosion cracking of iron-base alloys in 
chloride- and non-chloride-containing environments are also 
reviewed, as an appropriate background for discussing the role 
of sulphate-reducmg and sulphur-oxidising bacteria in localised 
corrosion processes. 

STONE AND CONCRETE 

823 AGATE, A. D. Manganese oxidizing Arthrobacter sp. 
from fresh water pipeline and pile deposits. Biovigyanam ( 1984) 
10 (2) 199-201 [En, 14 ref.] Dep. Microbial., MACS Res. Jnst., 
Punc 411 004, India. 

Deposits from concrete pipelines from a freshwater reser
voir at Canberra, Australia and from concrete piles from a 
causeway over a river at Pune, India, were examined bacterio
logically for the presence of Mn oxidizers. On Bromfield's 
medium many small colonies of Mn oxidizing bacteria devel
oped, which revealed predominantly Gram-variable, pleomor
phic rod-shaped orgamsms. Of the 78 predominant isolates, 68 
belonged to Arthrobacter spp. Two of these A. spp. proved to be 
strong Mn oxidizing agents and removed soluble Mn from a 
manganous sulphate solution in 48 h at room temp. 

CONSTRUCfiONS 

Works of Art, Museum Specimens and Books 

824 BASHAN, Y.; LIFSHITZ, R. Foxing in stamps: long-term 
effects of sterilization and treatment with NaCl. Systematic and 
Applied Microbiology (1984) 5 (4) 564-569 [En, 15 ref., 2 tab.] 
Dep. Pl. Genetics, Weizmann lnst. Sci., Rehovot 76 100, Israel. 

A single exposure to gamma irradiation can prevent the 
appearance and stop the development of the foxing phenomenon 
in new or used postage stamps maintained in scaled polyethyl
ene bags. No visible damage to the paper or to colours was 
observed 7 yr after treatment. Tyndelisation of the stamps in an 
open autoclave is also effective but only for used stamps. Auto
clave sterilisation commonly decreases the phenomenon but 
does not completely prevent it. UV light has a destructive effect 
on colours of stamps and increases the foxing after short expo
sure times. There is a direct correlation between degree of fox
ing and phenol content. Soaking the stamps in 5-10% NaCI sol. 
increases foxing, but with 30% NaCI development of foxing 
stopped. These treatments cause no visible damage to stamps. 

Structures and Vehicles 

See also absts. 766, 784, 795 

825 CORTE, A. M.; LEPORE, G. F. [Fungi of the interior in 
relation to different micro-environments.] Funghi di intcrni in 
relazione a microambienti diversi. Micologia Italiano (1984) 
13 (3) 36-45 [It, en, 17 ref., 9 fig., 2 tab.] lstituto Botanico 
Hanbury, Univ. Genoa, Italy. 
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Fungi isolated from surfaces in damp premises including 
swimming pools, cellars, workshops and flats are listed. Some 
were fungi common on soil and decomposing organic matter, 
while some were cellulolytic, or pathogenic or allergenic to 
humans (including Aspergillus jfavus, toxinogenic Penicillum 
spp., Cladosporium and Alternaria spp.). 

826 TIIORNTON, J. D. The survival of Serpu/a /acrymans in 
Australian buildings. Material und Organismetl (1984) 19 (3) 
161-174 [En, de, es, fr, 21 ref., I fig., 4 tab.] CSIRO, Div. 
Chern. Wood Techno!., P.O.Box 56, Highett, Viet. 3190, 
Australia. 

Test vessels containing wood pre-decayed by S. lacrymans 
were placed in a poorly ventilated subfloor area of a building. 
The bottom of the vessels was filled with agar (without any 
additives) to provide the fungus with sufficient moisture. S. 
lacrymans remained viable and caused wood decay throughout 
the 12-month test period. For much of this time rates were 
similar to those obtained under laboratory conditions. Tempera
tures measured within the subfloor area of this and 2 other 
Australian buildings indicate that there are times when ncar 
opt. rates of timber decay by S. lacrymans would occur if suffi
cient moisture was available. These data assist in understanding 
the rapid failures or timber flooring (including supporting tim
bers) which have been observed in Australia. 

827 AGER, B. P.; TICKNER, J. A. The control of microbio
logical hazards associated with air-conditioning and ''entilation 
systems. Annals of Occupational Hygiene (1983) 27 (4) 341-
358 [En, 40 ref., 7 fig., 3 tab.] Health and Safety Executive, 
London NW2 6LN, UK. 

The engineering and microbiological factors which may be 
involved in the generation and distribution of microorganisms 
and which can cause air-conditioning related diseases, including 
humidifier fever due to actinomycetes [RMVM 7, 1901], arc 
reviewed. 

Transport systems 

See also abst. 823 

828 SANTHAKL"MARAN, L. N .; JAIN, J. C. Deterioration of 
fishing craft in India by marine wood-borers. Journal of the 
Indian Academy of Wood Science (1983) 14 (I) 35-52 [En, I2 
ref., 2 pl.] For. Res. lab., Bangalore 560 003, India. 

Data arc tabulated and discussed for the susceptibility to 
damage by marine organisms of 59 timbers used in the construc
tion of Indian fishing craft and for preservatives used and annual 
maintenance costs for protecting craft at selected sites on theW. 
coast of India. Results show that damage is very severe and the 
indigenous or locally used perservativcs (fish oil, plant oil, 
engine oil etc.) relatively ineffective. 

FOULING 

See also abst. 9 I 3 

Aquatic surface fouling - marine and freshwater 

829 KURDISH, I. K.; KHENKINA, L. M.; PAVLENKO, N. I. 
[Biofouling of the system of circulating water supply in the pro
duction of ethylene.] Mikrobio/ogicheskii Zhurnal (1984) 46 
(5) 24-28 [Ru, en, 8 ref., 4 graphs, 4 tab.] lnst. Phys.-Organic 
Chern., Kiev, USSR. 

The intensity of the attachment of microorganisms to the 
fouling surface was investigated. In the formation of biofouling 
both aerobic and anaerobic microorganisms were involved. 
Among anaerobic microorganisms, which predominated, there 
were considerable amounts of sulphate-reducing bacteria. The 
viability of these bacteria in the system of circulating water 
supply and in biofouling led to the accumulation of hydrogen 
sulphate in the system. Hydrogen sulphate produced could 
cause corrosion of metals, especially intensive in acidic media. 
Hydrogen sulphate found in these media was in the form of H 2S, 
in neutral media as HS- and in alkaline media as S2

-. The 
corrosion rate of metals is decreased by decreasing the content 
of H 2S form of hydrogen sulphate in the system. The control of 
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microorganisms in biofou\ing is indicated. Heating biofouling 
samples for 30 min at 60°C markedly decreased the amount of 
viable microorganisms and heating at 70° practically killed 
them completely. 

830 ZAMBON, J. J.; HUBER, P. S.; MEYER, A. E.; SLOTS, J.; 
FORNALIK, M.S.; BAIER, R. E. In situ identification of bacte
rial species in marine microfouling films by using an immu· 
nofluorescence technique. Applied and Environmental 
Microbiology (1984) 48 (6) 1214·1220 [En, 47 ref., 5 tab.] Dep. 
Oral Bioi., Sch. Dent., State Univ. New York at Buffalo, Buf
falo, NY 14214, USA. 

Microorganisms adherent to glass plates after 30 days of 
immersion in a synthetic seawater system were cultured and 
classified. Rabbit antisera to the 5 dominant organisms were 
prepared and used in immunofluorescence assays to identify all 
5 bacterial spp. in microfouling films. 

831 ANDREYUK, E. !.; KOPTEVA, ZH. P.; YANOVEZ, S. B.; 
ZANINA, V. V.; KOPTEVA, A. E.; PETROV, V. G. [The role of 
marine bacteria in leaching copper out of antifouling XB-5153 
coating.] Mikrobiologicheskii Zhurnal (1984) 46 (4) 3-6 [Ru, 
en, II ref., 3 graphs, 2 tab.]Insl. Microbiol. Virol., Kiev, USSR. 

The rate of copper leaching in nonsterile seawater was 7-
37% higher than in sterile seawater. Bacteria of the primary 
fouling film of the coating surface favoured the maintenance of 
the equal rate of copper leaching out of the coating investigated. 
In variants with joint cultures of bacteria there was a decrease in 
pH values from 7.25 to 6.3 compared with the control. The most 
significant changes in pH were observed after 30, 75 and 90 days 
of the experiment. 

Terrestrial surface fouling 

See also abst. 82 I 

BIODETERIORATION ORGANISMS 

See also abst. 803 

Bacteria 

See also absts. 41/, 417, 427, 433, 435-438, 440, 445, 522, 
623, 626-630, 650, 655, 678-681. 687. 689. 693-697, 
706. 710-711. 715, 717, 720, 723-725, 734. 737, 740, 
743-747, 752, 819-820, 822-823.830-831. 883 

832 MATTINGLY, J. A.; GEHLE, W. D. An improved enzyme 
immunoassay for the detection of Salmonella. Journal of Food 
Science (I984) 49 (3) 807-809 [En, 13 ref., 4 tab.] Dep. Med. 
Microbial. Immunol., Ohio State Univ., Columbus, Ohio 
432IO, USA. 

The assay detected S. contamination within 2 working days 
after initiation and required <2 h to perform. The test was 
sensitive and specific, showing virtually no cross reactivity to 
other organisms. No selective enrichment was found to be neces
sary as the presence of other organisms, even in much greater 
numbers, had no effect on the reactivity. Sensitivity is such that 
<I 06 S.jml were detected and the food samples studied showed 
no effect on the background values and did not cause false 
readings. 

833 EMSURILER-ROSE, B.; KOTULA, A. W. Inhibition of bac
terial growth by two chlorine sources in a model system. Journal 
of Food Science (1984) 49 (3) 93I-933 [En, 20 ref., I fig., 2 
tab.] USDA, Meat Sci. Res. Lab., Beltsville, Md. 20705, USA. 

The bactericidal effectiveness of 2 sources of aqueous chlo
rine, hypochlorous acid and chlorine dioxide, against 18 pure 
and 2 mixed cultures of spoilage and potentially pathogenic 
bacteria normally associated with meat and poultry products 
was evaluated. Hypochlorous acid was significantly more effec
tive than chlorine dioxide against Gram negative bacteria. Chlo
rine dioxide was more effective against Gram positive than 
Gram negative bacteria. 



834 MOLINS, R. A.; KRAFT, A. A.; OLSON, D. G.; HOTCHKISS, 
D. K. Rccm·ery of selected bacteria in media containing 0.5% 
food grade poly- and pyrophosphates. Journal of Food Science 
(1984) 49 (3) 948-949 [En, 14 ref., I tab.] Dep. Food Technol., 
Iowa State Univ., Ames, Iowa 50011, USA. 

Pure cultures of Salmonella typhimurium, Pseudomonas 
aeruginosa, Staphylococcus aureus and 2 lactic starter were 
plated with laboratory media containing 0.5% of a food grade 
poly- or pyrophosphate. Heated or unheated tetra sodium pyro
p~osphate was highly inhibitory or lethal to all cultures tested, 
followed by unheated sodium tripolyphosphate and sodium 
polyphosphatc glassy, while sodium acid pyrophosphate was not 
inhibitory or enhanced recoveries. Heating reduced the effec
tiveness of phophates as inhibitors. 

835 MOLIN, G. The resistance to carbon dioxide of some 
food related bacteria. European Journal of Applied Microbi
ology and Biotechnology (1983) 18 (4) 214-217 [En, 17 ref., 3 
tab.] Swedish Meat Res. lnst., P.O. Box 504, S-244 00 
Kavlinge, Sweden. 

The growth inhibitory e!Tect of 100% C02 at 25°C was 
evaluated on a number of food related bacteria to try to group 
certain types of bacteria according to their C02- resistance. The 
organisms were studied in batch cultures and the max. specific 
growth rate was determined in air, 5% C02 + nitrogen and 
100% C02; from which the relative inhibitory effect of C02 was 
estimated for each organism. General trends seen are (I) the 
growth rate of all test organisms was reduced by I 00% C02, (2) 
the Lactobacillus spp. were relatively C02-resistant and (3) the 
Enterobacteriaceae were in general relatively C02 resistant but 
they were in all cases more sensitive than Lactobacillus spp. 

836 RAO, D. V.; RAO, K. R. G. Incidence of Klebsiella in 
foods and water. Journal of Food Science and Technology. 
India (1983) 20 (6) 265-268 [En, 32 ref., 5 tab.] Dep. Food Res. 
Lab., Jyothi Nagar, Mysore-570 Oil, India. 

A variety of raw and processed food materials and water 
from rivers, wells and city supplies were analysed for standard 
plate counts (SPC), coliforms and K. K .. along with high SPC 
and coliform counts, was present in all tested samples although 
the processed samples had relatively less numbers. Pasteurised 
milk was heavily contaminated with K. 

Fungi 

See also absts. 419, 423, 428-429, 431, 434, 492-493, 499, 
502,515, 519, 522, 537-538, 540, 542, 550-551, 558; 
562-563, 568, 572, 579, 582-583, 585, 593, 596, 603-
604, 607, 610, 618, 620-622, 626, 631, 642, 666, 683, 
690, 694, 701, 742, 749, 755, 759-761, 763-769, 771-
773, 779, 781-782, 792-793, 795, 798,802,805,812-
813, 819, 825, 902, 904 

837 KUWAHARA, M.; TAKEGAMI, H.; YONEHANA, M.; SATO, 
T.; IWAHARA, S. Metabolism of vanillic acid in Fusarium 
species. Journal of the Japan Wood Research Society (1981) 
27 (12) 885-892 [En, ja, 23 ref. BLL] Fac. Agric., Kagawa 
Univ., Miki- Cho, Kagawa 761-07, Japan. 

838 BARASH, 1.; ZILBERMAN, E.; MARCUS, L. Purification 
of Geotrichum candidum endopolygalacturonase from culture 
and from host tissue by affinity chromatography on cross-linked 
polypeetate. Physiological Plant Pathology (1984) 25 (2) 161-
169 [En, 18 ref., 4 fig., I tab.] Dep. Bot., GeorgeS. Wise Fac. 
Life Sci.1 Tel Aviv Univ., Israel. 

A homogeneous endopolygalacturonase preparation 
obtained from culture filtrates of G. candid urn. had a mol. wt. of 
38 000, an isoelectric point at pH 7.8, and a Km of 1.33 mgfml 
with sodium polypectate as the substrate. The purified enzyme, 
at pH 4.2, macerated the albedo of lemon peel and produced 
typical sour rot symptoms when injected into lemon peel. An 
endopolygalacturonase purified from infected tissue was identi
cal with the enzyme obtained from culture filtrate as judged by 
isoelectric focusing, SDS polyacrylamide gel electrophoresis 
and antigenic properties. 
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839 UPSHER, F. J. A comparison of fungi on materials at 
jungle and cleared sites of a hot-wet tropical exposure unit. 
International Biodeterioration (1984) 20 (3) 157-162 [En, 8 
ref., 5 tab.] Materials Res. Lab., Defence Sci. and Techno!. 
Organisation, P.O.Box 50, Ascot Vale, Viet., Australia. 

Six biocide-free materials were exposed for one year simul
taneously in the jungle and at an adjacent open, cleared site at 
Innisfail, Qd. and the progress of their fungal colonisation was 
studied. The wet season promoted rapid growth of fungi at both 
sites whiCh continued through the ensuing cooler months but 
stopped during the drier periods later in the year. Progressive 
assessments of fungal growth at the two sites were similar but 
the composition of the fungal flora varied. 

840 ZLOCHEVSKAYA, I. V.; MARTIROSOVA, E. V.; REBRIKOVA, 
N. L.; AL-NCRI, M.A.; GORLENKO, M. V. [Proteolytic activ
ity of fungi isolnted fom parchment and leather.] Mikologiya i 
Fitopatologiya (1984) 18 (4) 300-303 [Ru, 6 ref., 2 graphs, 3 
tab.] Lomonosov Univ., Moscow, USSR. 

Proteolytic activity of 10 spp. of fungi (named), isolated 
from parchment and leather materials, was investigated on dif
ferent media at different pH values. All 10 spp. showed proteo
lytic activity, although this activity varied and depended on sp. 
Highest proteolytic activity was observed in cultures of Asper
gillus j/avipes, then in that of A. flavus and Penicillium diver
sum and the lowest in cultures of A. versicolor, Botryotrichum 
pilullferum and Scopulariopsis sp. Max. quantity of 
exoprotease was found after 5-7 days. The highest exoprotease 
activity was observed in media with slightly acid and slightly 
alkaline pH values. Investigation of gelatinolytic activity of 
these fungi showed that 80% of isolates from parchment and 
leather hydrolized gelatin. Paecilomyces variotii and Penicil
lium diversum were exceptions. 

841 PALMER, J. G.; MURMANIS, L.; HIGHLEY, T. L. Obser
vations of wall-less protoplasm in white- and brown-rot fungi. 
Material und Organismen (1984) 19 (I) 39-48 [En, de, fr, es, 7 
ref., 12 fig.] Dep. Bioi., Virginia Polytcch. Inst. State Univ., 
Blacksburg, Va. 24061, USA. 

Wall-less hyphal protoplasm in which hyphae with intact 
cell walls were embedded was found in isolates of 2 white
(Coriolus versicolor and Ganoderma applanatum) and 3 
brown-rot fungi ( Coniophora puteana, Laetiporus sulplmreus 
and Poria placenta) on agar, cellophane, cotton and wood. The 
protoplasmic contents ranged from young- to senescent-appear
mg and were compact and organized in contrast to the diffuse 
protoplasm released during hypha! autolysis. Sometimes a 
membrane-like structure surrounded the wall-less protoplasm 
and its embedded hyphae, which was assumed to be a condensed 
outer border of the hyphal sheath. Wall-less protoplasm also 
surrounded wood and cotton fibres, suggesting involvement in 
degradation of wood and cellulose. When not in contact with a 
substrate, it might serve as a nutrient source for the embedded 
hyphae. It was thought to originate either by hyphal develop
ment without cell walls or by dissolution of walls around some 
hyphae. 

842 RAMiREZ, C.; GONzALEZ, A. Rhodotorula grinbergsii 
sp.nov. isolated from decayed wood in the evergreen rainy 
Valdivian forest of southern Chile. Mycopathologia ( 1984) 88 
(I) 51-53 [En, 8 ref., I fig., I tab.] lnst. 'Jaime Fem\n' de 
Microbiologia, Consejo Superior Investigaciones Cientificas, 
Joaquin Costa 32, Madrid-6, Spain. 

An unusual R. sp. isolated from decayed wood is described 
and illustrated. This sp. di!Ters enough from all accepted R. spp. 
to warrant its establishment as a new species, R. grinbergsU. 

843 RAMIREZ, C.; GONZALEZ, A. Two new species and one 
variety of nitrate-utilizing mycelial Candida isolated from 
decayed wood in the evergrecnn rainy Valdh·ian forest of south
ern Chile. Mycopathologia (1984) 88 (I) 55-60 [En, 12 ref., 3 
fig., 2 tab.] Inst. "Jaime Ferr3n' Microbiologia, Consejo Supe
rior de Investigaciones Cientificas, Joaguin Costa 32, Madrid-6, 
Spain. 

Two unusual spp. of C. and one var. of one of them, isolated 
from decayed wood (commonly used as animal feed) in the 
ultimate stages of degradation, are described and illustrated. 
They differ sufficiently from all accepted C. spp. to warrcnt their 
establishment as 2 new spp. and one var.: C. railenensis, C. 
bertae and C. bertae var. chi/oensis. 
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844 RAMIREZ, C.; GONZALEZ, A. Four new species of Apio
trichum isolated from decayed wood in the evergreen rainy 
Valdivian forest of southern Chile. Mycopathologia (1984) 88 
(2/3) 71-78 [En, 10 ref., 4 fig., 5 tab.] Lab. General & Applied 
Mycol., lost. •Jaime FerrAn' de Microbiologia, Consejo Supe
rior Investigaciones Cicntificas, Joaquin Costa 32, Madrid, 
Spain. 

Four unusual A. spp. are described and illustrated. These 
differ from all accepted A. spp. and the names A. eucryphiae, A. 
osvaldii. A. futronensis and A. nothofagi, are proposed. 

845 RAMIREZ, C.; GONZALEZ, A. Fh·e new filamentous, 
glucose-fermenting Candida isolated from decayed wood in the 
evergreen rainy Valdivian forest of southern Chile. Mycopatho
logia (1984) 88 (2/3) 83-92 [En, 14 ref., 5 fig., 6 tab.j Lab. 
General & Applied Mycol., lost. 'Jaime rernin' de Microbio
logia, Consejo Superior Investigaciones Cientificas, Joaquin 
Costa 32, Madrid-6, Spain. 

Five novel representatives of the genus C. arc described and 
illustrated. They clearly differ from all accepted C. spp. and the 
names C. coipomensis, C. ralunensis, C.laureliae, C. osornensis 
and C. 1/anquihensis are proposed. 

846 RAMiREZ, C.; GoNzALEZ, A. Three new filamentous, 
fermenting Candida isolated from decayed wood in the evergreen 
rainy Valdivian forest of southern Chile. Mycopathologia 
(1984) 88 (2/3) 93-98 [En, 13 ref., 3 fig., 3 tab.] lnst. 'Jaime 
Ferr<in' de Microbiologia, Consejo Superior Investigaciones 
Cientificas, Lab. General & Applied Mycol., Joaquin Costa 32, 
Madrid-6, Spain. 

Three unusual representatives of the genus C. are described 
and illustrated. They differ from all accepted C. spp. and the 
names C. sophiae-reginae, C. pilmaiquenensis and C. 
rignihuensis are proposed. 

847 RAMiREZ, C.; GONZALEZ, A. Two new amycelial 
Candida isolated from decayed wood in the e\·ergreen rainy 
Valdivian forest of southern Chile. Mycopathologia (1984) 88 
(2/3) 99-103 [En, 12 ref., 2 fig., 2 tab.] Lab. General & Applied 
Mycol., lnst. 'Jaime ferr:in' de Microbiologia, Consejo Supe
rior Investigaciones Cientificas, Joaquin Costa 32, Madrid-6, 
Spain. 

Two novel representatives of the genus C. arc described and 
illustrated. They differ from all accepted C. spp. and the names 
C. petrohuensis and C. rancensis are proposed. 

848 RAMiREZ, C.; GONZALEZ, A. Candida santjacobensis 
and Candida ancudensis, two new species of yeasts isolated from 
decayed wood in the evergreen rainy Valdivian forest of southern 
Chile. Mycopathologia (1984) 88 (2/3) 105-109 [En, 14 ref., 2 
fig., 2 tab.] Lab. General & Applied Mycol., lnst. 'Jaime Fer
ran• de Microbiologia, Consejo Superior Investigaciones Cien
tificas, Joaquin Costa 32, Madrid-6, Spain. 

Two novel representatives of the genus C. are described and 
illustrated. They clearly differ from all recognized spp. of C. and 
the names C. santjacobensis and C. ancudensis are proposed. 

849 RAMIREZ, C.; GoNzALEZ, A. Two new filamentous, non 
fermenting Candida and a new Schizoblastosporion isolated 
from decayed wood in the evergreen rainy Valdivian forest of 
southern Chile. Mycopathologia (1984) 88 (2(3) 165-171 [En, 
15 ref., 3 fig., 2 tab.] Lab. General & Apphcd Mycol., lnst. 
'Jaime Ferran' de Microbiologia, Consejo Superior Investiga
ciones Cientificas, Joaquin Costa 32, Madrid-6, Spain. 

Two unusual representatives of the genus C. and one of the 
genus S. are described and illustrated. They all have in common 
the inability of fermenting sugars and the formation of pseudo
and true hyphae. They differ from all accepted C. and S. spp. 
and the names C. drymisii, C. huempii and S. chi/oensis arc 
proposed. 

850 RAMIREZ, C.; GONzALEZ, A. Two new filamentous, 
fermenting Candida isolated from decayed wood in the evergreen 
rainy Valdivian forest of southern Chile. Mycopathologia 
(1984) 88 (2/3) 185-189 [En, 13 ref., 2 fig., 2 tab.] Lab. Gen
eral & Applied Mycol., lnst. •Jaime Ferr.:in' de Microbiologia, 
Consejo Superior Investigaciones Cicntificas, Joaquin Costa 32, 
Madrid-6, Spain. 

Two unusual representatives of the genus C. arc described 
and illustrated. The two yeasts differ from all accepted C. spp. 
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and the names C. sophiae-reginae and C. rignihuensis arc 
proposed. 

851 W AARD, M.A. DE; NISTELROOY, J. G. M. VAN Differ
ential accumulation of fenarimol by a wild-type isolate and 
fenarimol-resistant isolates of Penicillium italicum. Nether
lands Journal of Plant Pathology (1984) 90 (4) 143-153 [En, 
nl, 15 ref., 4 fig., 3 tab.] Lab. Phytopath., Agric. Univ., Bin
nenhaven 9, 6709 PD Wageningen, Netherlands. 

Accumulation of [14C]fenarimol by mycelium of this citrus 
decay organism was studied with isolates having varying levels 
of lab. resistance to the fungicide. All resistant isolates tested 
showed a significantly lower accumulation than the wild-type 
isolate. Various metabolic inhibitors enhanced accumulation to 
relatively high levels in both wild-type and resistant isolates, 
indicating that accumulation is governed by 2 processes: a non
mediate influx and an energy-dependent efflux. A relatively high 
fcnarimol efflux in resistant isolates probably accounts for low 
accumulation and for fenarimol resistance. One of the inhibitors 
which annihilated fenarimol efflux and enhanced fenarimol 
accumulation was sodium orthovanadatc. The synergistic action 
of fcnarimol and orthovanadate to both wild-type and resistant 
isolates in crossed-paper strip bioassays is probably related to 
the effect of the latter compound on fenarimol accumulation. 
Synergistic action between the chemicals in control of Penicil
lium decay of oranges could not be detected. 

852 GULLINO, M. L.; W AARD, M.A. DE Laboratory resis
tance to dicarboximides and ergosterol biosynthesis inhibitors in 
Penicillium expansnm. Netherlands Journal of Plant Pathol
ogy (1984) 90 (4) 177-179 [En, nl, 8 ref., 2 tab.] lstituto Pato
logia Vegetale, 10126 Torino, Italy. 

Mass selection of fungicide-resistant isolates of the pome 
fruit blue mould organism was carried out on malt agar 
amended with dicarboximides (iprodione, procymidone, vin
clozolin) or ergosterol biosynthesis inhibitors (EBis: fenarimiol, 
fgenapanil, imazalil, prochloraz). Resistant isolates generally 
possess a lower competitive fitness than wild-type ones and this 
supports the hypothesis that the risk of development of resis
tance to these fungicides in practice is relatively low as com
pared with that to other site-specific fungicides. No apparent 
cross-resistance between the 2 groups of fungicides was detected 
in tests of dip treatments for apples and it is suggested that an 
alternating use of compounds of the 2 groups against Penicil~ 
lium decay can reduce the chance of development of resistance 
to either one. 

853 COLLEIT, 0. Variation in cellulolytic activity among 
isolates of the wood-rotting fungus Gloeophyllum trabeum 
(Pers. ex Fr.) Murr. Material und Organimten (1984) 19 (2) 
119-131 [En, de, fr, cs, 16 ref., 3 tab.] CSIRO Div. Chern. and 
Wood Techno!., Melbourne, Australia. 

Forty-five isolates of this brown-rot fungus were assessed 
for cellulolytic activity. Micro-crystalline cellulose, dyed blue, 
was the sole carbon source in both liquid and solid cultures. 
Although an attempt to quantify cellulolytic activity by measur
ing the absorbance of the blue colour released into solution was 
unsuccessful, qualitative visual assessments of liquid and solid 
cultures gave comparable results. There was considerable varia
tion in cellulolytic activity among the isolates. Fourteen were 
cellulolytic as indicated by the release of blue colouration into 
the medium due to the enzymatic release of dyed-glucosyl deriv
atives. This indicated the production of both the endo- and exo· 
f]-1 ,4-glucanase components of the cellulase complex by these 
isolates. 

854 EsL YN, W. E.; NAKASONE, K. K. Fifteen little-known 
wood-products-inhabiting Hymenomycetes. Material und 
Organismen (1984) 19 (3) 201-240 [En, de, es, fr, 46 ref., I fig., 
3 tab.] Forest Prod. Lab., USDA, P.O.Box 5130, Madison, Wis. 
53705, USA. 

To determine the role of 15 basidiomycetes in wood decay, 
different geographic isolates of each were studied with reference 
to their decay capabilities, temp.-growth relations and modes of 
wood attack. Their cultural morphologies are also described. 
Most of the fungi tested actively decayed wood. 



855 WATKINSON, S. C. Inhibition of growth and develop
ment of Serpula lacrimans by the non-metabolised amino acid 
analogue a-aminoisobutyric acid. FEMS Microbiology Letters 
(1984) 24 (2/3) 247-250 [En, II ref., 3 fig.] Dep. Bot., South 
Parks Rd., Oxford OXI 3RA, UK. 

856 McLEAN, M.; DIN I, M.; BERJAK, P. Contributions to 
the characterisation of the seed storage fungi: Aspergillus versi
color and Aspergillus wentii. Seed Science and Technology 
(1984) 12 (2) 437-446 [En, fr, de, 12 ref., 27 fig.] Dep. Bioi. 
Sci., Univ. Natal, Durban, 4001 South Africa. 

An attempt is being made to gather information about 
fungi which ubiquitously occur within. and contribute signifi
cantly to the deterioration of stored seed in order to compile an 
atlas facilitating their rapid idel')tification. Two A. spp. isolated 
from stored maize seeds are described and certain features 
which might prove of diagnostic value are presented. 

857 TSUBOUCHI, H.; YAMAMOTO, K.; TERADA, H.; HISADA, 
K.; SAKABF., Y. [A survey of caffeine-resistant strains of 
Aspergillusfla~us group isolated from peanuts, spices and green 
coffee beans, with special reference to their aflatoxin 
producibility in a caffeine-containing medium.] Proceedings of 
tire Japanese Association of Mycotoxicology (1984) No.20, 10-
16 [Ja, 17 ref., 5 fig., 2 tab.] Nagoya City Health Res. Ins!., I
ll, Hagiyama-cho, Mizuho-ku, Nagoya 467, Japan. 

The growth of 49 str. of A.jlavus and A. toxicarius in 0.5% 
caffeine-containing yeast extract-sucrose (YES) broth was com
pared after 7 days incubation at 25°C. None of the str. grew 
well but the growth of 3 aflatoxigenic str. and I nonaflatoxigenic 
A. flavus isolated from green coffee beans was little affected. 
These str. were shown to be caffeine·resistant. The added caf
feine in the culture of the caffeine-resistant str. was degraded in 
the range 10-91%. 

Algae and lichens 

See also abst. 821 

Insects 

See also absts. 410, 418-420, 430. 497-500. 508. 5/3-514, 
517-518. 520-521. 526-528, 530, 564, 586-587. 589, 
609.6/4, 633, 783-787, 801. 811, 889-891. 898 

858 ZUBARA, A.; SHIKRENOV, D. [Carbon dioxide against 
the grey Hour moth.] Rastitelna Zashchita ( 1983) 31 (9) 33-35 
[Bg] VIKhVP, Plovdiv, Bulgaria. 

A laboratory study was carried out in Bulgaria to deter
mine the effectiveness of carbon dioxide applied in hermetically 
sealed containers at 20, 40. 60, 80 and I 00% against the grey 
flour moth [Ephestia kuehniella Zcll.]. The concentrations 
causing complete mortality of the various stages were I 00% 
against eggs after 72 h, I 00% against larvae after 48 h or 60% 
after 72 h, and 100% against pupae after 72 h. For complete 
protection of grain, it is recommended that it should be treated 
with I 00% carbon dioxide for 72 h. 

859 STOYANOVA, S. [Disinfestation of seeds by the use of 
low temperatures.] Rasteniev"dnl Nauki (1984) 21 (39) 91-96 
[Bg, en, ru, 8 ref., I fig.] lnstitut po lntroduktsiya i Rastitelni 
Resursi "K. Malkov", Sadovo, Bulgaria. 

The effects of cooling to 5, -2, -9 and -I 6°C on the time 
required for complete mortality of the stored~secd pests Sitophi
lus granarius (L.) (Calandra granaria), S. oryzae (L.) (C. 
oryzae), Acanthosce/idesobtectus (Say), Bruch us pisorum (L.) 
and Sitotroga cerealella (01.) were studied in the laboratory in 
Bulgaria. B. pisorum was most resistant to the 4 temperatures 
studied, followed by S. granarius, A. obtectus, S. oryzae and S. 
cerealella, in that order. Cooling to 5°C only caused slight 
mortality but retarded population increase of the pests. At 
-l6°C, 99.9% mortality of B. pisorum was observed after 16.6 
days, while total mortality of the pre-adult stages of S. 
granarius. S. oryzae and A. obtectus occurred after 10 days. 
Storage of rye, wheat and pea seeds at -16"C and 13.6-14.4% 
RH for 60 days did not affect seed quality. 
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860 ZHBARA, A.; SHJKRENOV, D. [Gamma-irradiation 
against the grey grain moth.] Rastitelna Zashchita (1983) 31 
(II) 37-39 [Bg] VIKhVP, Plovdiv, Bulgaria. 

Laboratory studies carried out in Bulgaria showed that 
eggs and larvae of Epheslia kuehnie/la Zell. infesting stored 
grain could be controlled by -y-irradiation. A dosage of 6 krad 
was necessary to kill all eggs. A dosage of at least 14 krad was 
necessary to prote.ct grain against larvae, causing total mortality 
after 80 days. The shortest period in which complete mortality 
could be obtained was 60days at 20 and 22 krad against 1st- and 
2nd·instar larvae and 50 days at 22 krad against 3rd· and 4th
instar larvae. Pupal mortality ranged from 28.4% at 8 krad to 
72% at 22 krad. 

861 RICHARDS, K. W. Food preference, growth, and deYel
opment of larvae of the driedfruit moth, Vitu/a edmandsae serra
tilineel/a, Rngonot (Lepidoptera: Pyralidae). Journal of the 
Kansas Entomological Society ( 1984) 57 (I) 28-33 [En, 15 ref., 
2 fig.] Research Station, Agriculture Canada, Lethbridge, 
Alberta, Canada TIJ 4BI. 

Larvae of Vitula edmandsii race serratilineella Rag., 
which not only infests dried fruit but is also becoming increas
ingly important as a nest pest of the lucerne pollinator 
Megachile rotundata (F.) in Canada, were fed in the laboratory 
on various foods readily encountered during infestation of cells 
or hives. The survival of second-instar larvae was significantly 
greater on diets containing a high proportion of pollen and 
nectar or living Megachile prepupae than on the other diets 
tested. Head-capsule growth approximately followed the law of 
H. G. Dyar, but a logarithmic relationship more accurately 
described growth and also described the developmental pattern 
of the 5-6 larval instars more accurately than did linear or 
second-degree polynomial equations. 

862 JOHNSON, D. E.; MCGAUGHEY, W. H. Insecticidal 
activity of spore-free mutants of Bacillus thuringiensis against 
the Indian meal moth and almond moth. Journal of Invertebrate 
Pathology (1984) 43 (2) 156-159 [En, 13 ref.] US Grain Mar
keting Research Laboratory, ARS, USDA, Manhattan, Kansas 
66502, USA. 

Three oligosporogenic mutants of Bacillus thuringiensis 
var. kurstaki were assayed for toxicity against larvae of Plodia 
interpunctella (Hb.) and Ephestia cautel/a (Wlk.). The results 
were compared with insecticidal activity obtained from the par
ent strain (HD·l) and 2 standard B. thuringiensis formulations 
(HD-1-S-1971 and HD-1-S-1980) against the same insect spe
cies. The toxicity of the sporeless mutant preparations was sig· 
nificantly diminished against P. illlerpunctella (I 0 - 26-fold 
increase in LC50) but exceeded the toxicity of the standards 
against E. cautella. The toxicities of the B. thuringiensis prepa
rations towards P. interpuncte//a were consistent with the num
ber of spores in the test samples, but spores did not contribute to 
toxicity to E. cautella larvae. A rationale for basing dosage on 
soluble protein was demonstrated for use in situations where 
spores are not a contributing factor in toxicity. 

863 JAY, E. Control of Rhyzopertha dominica with modified 
atmospheres at low temperatures. Journal of Agricultural 
Entomology (1984) 1 (2) 155-160 [En, 14 ref.] Stored-Product 
Insects Reserch and Development Laboratory, ARS, USDA, 
Savannah, Georgia 31403, USA. 

During a laboratory study carried out in the USA, eggs, 
larvae and pupae of Rhyzopertha dominica (F.) were exposed to 
60 or 98% carbon dioxide, 99% nitrogen or normal air at tern. 
pcratures of 1.7, 4.4, I 0.0 or 15.4 "C and 58% RH for I, 2, 3 or 4 
weeks. The 4 atmospheres tested eliminated adult emergence 
almost completely at 1.7 and 4.4°C after 3 and 4 weeks, respec
tively. At 10.0%, adult emergence was prevented by treatment 
with 60or 98% carbon dioxide after 3 weeks, and atl5.4°C with 
60% carbon dioxide after 2 weeks. At most of the temperatures 
tested, the atmosphere containing 60% carbon dioxide was the 
most effective. 

864 SOLTANI, N.; BESSON, M. T.; DELACHAMBRE, J. Effects 
of diflubenzuron on the pupal-adult development of Tenebrio 
molitor L. (Coleoptera, Tenebrionidae): growth and development, 
cuticle secretion, epidermal cell density, and DNA synthesis. 
Pesticide Biochemistry and Physiology ( 1984) 21 (2) 256-264 
[En, 41 ref., 6 fig.] Laboratoire de Zoologie, ERA CNRS No 
231, Dijon Universite. 21100 Dijon, France. 
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Diflubenzuron applied by dipping to newly moulted pupae 
of Tenebrio mo/itor L. disturbed pupal-adult development. Four 
main types of treated insects were obtained according to exter
nal morphology: blocked pupae, adults unable to ccdyse, adults 
partially ccdyscd and adults completely ecdysed. The proportion 
of these 4 types varied with the time of treatment during the 
pupal life. When diflubenzuron was administered by dipping at 
10 gflitre to newly moulted pupae, HPLC measurements 
showed that the different responses were due to a difference in 
the levels actually incorporated. Histological and ultrastruc
tural observations of sternal cuticals revealed that diflubenzuron 
disturbs the cuticle deposition: reduction of its thickness and 
modifications of its architecture. Tritiated thymidine incorpora
tion and cell density measurements in sternal epidermis show 
that diflubenzuron affects both mitoses and DNA synthesis in 
blocked pupae. These findings suggest that diftubenzuron inter
feres with other biochemical processes besides the chitin 
biosynthesis. 

865 DoLCI, M.; ARZONE, A. New juvenile hormone ana
logues and their acth·ity on Tenebrio molitor L. pupae. Annali 
della Facoltil di Scienze Agrarie della Universitil degli Studi di 
Torino (1979-1982, reed. 1984) 12, 471-476 [En, it, 9 ref.] 
lstituto di Chimica Agraria, 10126 Turin, Italy. 

The juvenile hormone (JH) activity of 18 ethers, 9 new 
derivatives of 5-hydroxy-1 ,3-benzoxathiole and analogous 
derivatives of 5-hydroxy-1,3-benzodioxole (sesamol) were 
tested on pupae of Tenebrio molitor L. up to 24 h old. The 
acyclic chain of these ethers was an alkoxyethyl or polyalkoxy
ethyl residue with 3-10 carbon atoms. The most marked JH 
eJTect was given by the compounds with 5-8 carbon atoms in 
the acyclic chain, but it was less than that of either sesamol or its 
benzoxathiole analogue. Adultoids with some pupal characters 
resulting from these treatments did not reproduce. 

866 KAO, S. S.; DUNKEL, F. V.; HAREIN, P. K. Behavioral 
response of the larger black Hour beetle (Coleoptera: Tenebrion
idae) to olfactory cues from food sources. Journal of Economic 
Entomology (1984) 77 (I) 110-112 [En, 10 ref., 2 fig.] Depart
ment of Entomology, Minnesota University, St. Paul, MN 
55108, USA. 

An olfactometer system without air How was used in studies 
in the USA to determine the behavioural response of larvae of 
the stored-products pest Cynaeus angustus (Lee.) to olfactory 
cues from freshly milled maize flour (with and without the field 
fungi Cladosporium spp.), agave stem pulp, brewers' yea_st, 
Indian meal moth [Plodia interpunctel/o (Hb.)] diet and whole 
wheat Hour. The results showed that maize Hour containing 
Cladosporium spp., P. interpunctella diet and agave stem pulp 
were significantly more attractive than the other foods. The data 
represent a firm basis from which the olfactory attractants may 
be developed for use in trapping devices to detect Cynaeus 
angustus infestations. 

867 ARCOZZI, L.; CONTESSI, A. [Insects infesting imported 
stored products at the port of Ravenna (1976-1981).] lnsetti 
infestanti le derrate in importazione al porto di Ravenna (peri
ado 1976- I 981 ). In JO simposio sulla difesa antiparassitaria 
nelle industrie alimentari e Ia protezione degli alimenti. Pia
cenza, Italy; Camera di Commercia Industria Artigianato e 
Agricoltura (1982, publ. 1984) 231-242 [It, en, 2 ref.] 
Osscrvatorio Malattie Piante, Regione Emilia-Romagna, 
Ufficio Staccato di Ravenna, Italy. 

Samples of natural and manufactured foodstuffs of plant 
origin imported from various countries into Ravenna, Italy, 
were inspected for the presence of insects in 1976-81, both on 
arrival at the port and after storage for 6 months. The results are 
summarised in tables showing the type of food (mostly cereals, 
legumes and their products), the country of origin and the num
bers of each species or group of stored-products insects present 
in each food type on the 2 inspection dates. The most heavily 
infested imports proved to be bran, oilseeds and oilseed products 
(such as cattle cake), cassava, dates and the fruits of carob. 
Oats, millet, various legume seeds, soyabean flour and coffee 
were more lightly affected. Many of the infestations were latent, 
becoming apparent only at the second inspection. 
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868 MARLETIO, F.; fERRAZZI, P. [Arthropods infesting 
stored pollen.] Artropodi infestanti polline immagazzinato. In 
3° simposio sulla difesa antiparassitaria nelle industrie ali
menlari e Ia protezione degli alimenti. Piacenza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura (1982, pub!. 
1984) 369-373 [It, en, 10 ref.] Istitutodi Entomologia Agraria e 
Apicoltura, Universit<l di Torino, Turin, Italy. 

Lists are given of the insects and mites recorded as damag
ing stored pollen. Samples of pollen on sale in the Piedmont and 
Liguria regions of Italy that had been spoiled by arthropod 
infestation were examined in the laboratory and found to be 
damaged mainly by the mite Tyrophagus /ongior (Gerv.) and 
the Lepidoptera P!odia interpunctella (Hb.) and Galleria mel
/onella (L.). The nature and timing of the damage is described; 
mites and G. mellone/la, which were found in the hives of Apis 
mellifera L., were accidentally collected together with the pol
len, while P. interpunctella infested it during storage. Since 
pollen used in the manufacture of food and cosmetics cannot be 
treated with insecticides, only preventive measures can be taken, 
including thorough cleaning and disinfection of the pollen-col
lecting traps, drying so as to leave a moisture content of less than 
8%, and storing at temperatures below 4 °C. 

869 SOss, L.; CRAVEDI, P. [Monitoring pests in food facto
ries.] 11 monitoraggio degli infestanti nell'industria alimentare. 
In 3" simposio sui/a difesa antiparassitaria nelle industrie ali
mentari e Ia protezione degli alimellli. Piacenza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura ( 1982, pub!. 
1984) 581-594 [It, en, 16 ref., 3 fig.] lstituto di Entomologia 
Agraria, Facolt<i di Agraria, Universitii. degli Studi, Milan, 
Italy. 

The arthropods that invade food factories in Italy and the 
need for monitoring them and the damage or contamination 
caused by them are discussed. They can be identified by the 
traces they leave, such as silk, footprints, excreta, cast skins and 
tunnels in the substrate. In addition, cockroaches (Blatta 
orienta/is L., Blattella germanica (L.)) can be monitored by 
means of bait traps and various other kinds of trap that are 
described; Lepidoptera, Diptera and Coleoptera can be caught 
in light traps, and Lasioderma serricorne (F.) and Stegobium 
paniceum (L.) especially in ultraviolet-light traps; Sitophilus, 
Tribolium and Oryzaephilus in bait traps; and Plodia, Ephestia 
(including its subgenus Cadra) and Trogoderma in sex pher· 
omone traps. Following such monitoring, the usc of integrated 
control measures (including continued use of the traps) is advis
able in order to minimise the amount of ~oxic chemical applied 
in food factories. 

870 GELOSI, A.; ARCOZZI, L. [Maize weevil (Sitophi/us zea
mays Motschulsky).] Punteruolo del rna is (Sitophilus zea·mays 
Motschulsky). lnformatore Fitopatologico (1983) 33 (12) 27-
30 [It, 6 fig. (5 col.)] 

Notes are given on the morphology, biology and control of 
Sitophilus zeamais Motsch. on stored maize in Italy, based on 
observations on infested consignments arriving from various 
countries at the port of Ravenna. The overwintered adults 
mated at temperatures of l7°C and above, usually in late 
spring. The eggs were laid singly in maize grains, at the rate of 
50-200 eggsjfemale, and hatched in a few days unless a sudden 
fall in temperature occurred. The larval stage lasted 20-40 
days, and pupation took place within the grains. The exact 
number of generations is unknown, but 6-7 are likely in favour
able conditions. Preventive control involves keeping warehouse 
rooms and processing machinery clean, while curative control 
involves the application of contact insecticides such as 
dichlorvos, pirimiphos-methyl, malathion and pyrethrins or 
fumigants such as phosphine, methyl bromide or a mixture of 
carbon tetrachloride with dichloroethane or dibromoethanc. 

871 VAUGHAN, J. A.; TURNER, E. C., JR. Residual and 
topical toxicity of various insecticides to the lesser mealworm 
(Coleoptera: Tenebrionidae). Journal of Economic Entomology 
( 1984) 77 (I) 216-220 [En, 17 ref., I fig.] Department of Ento
mology, Virginia Polytechnic Institute and State University, 
Blacksburg, VA 24061, USA. 

In the USA, Alphitobius diaperinus (Panz.), an important 
stored-products pest, has become the commonest beetle inhab
iting poultry litter and dung. In addition, the tcnebrionid is 
capable of transmitting several diseases of poultry, including 
avian leukosis or Marek's disease, and often destroys polysty
rene or polyurethane insulation panels adjacent to poultry dung 



pits as a result of tunnelling activity. When the relative toxicities 
of topical applications of 7 insecticides to late·instar larvae and 
adults of A. diaperinus were determined in laboratory studies, 
permethrin, famphur and tetrachlorvinphos were the most toxic 
to both stages. Tests to evaluate the residual activity of permeth
rin, carbaryl and tetrachlorvinphos (the standard) on polysty
rene and unpainted plywood showed that insecticide 
performance was affected by type of formulation, surface type 
and life stage of the insect. A 0.5% suspension of 
tetrachlorvinphos was superior to both permethrin and carbaryl 
at 0.1 %. Suspensions were more effective than emulsions on 
polystyrene. It was thought that protection administered to pol· 
ystyrenc insulation by surface sprays might be nullified by the 
burrowing habits of the insect. 

872 PRESS, J. W.; CLINE, L. D.; FLAHERTY, B. R. Suppres
sion of residual populations of the rice weevil, Sitophilus oryzae, 
by the parasitic wasp, Anisopteromalus ea/andrae. Journal of 
the Georgia Entomological Society (1984) 19 (I) II 0-113 [En, 
6 ref., 2 fig.] Stored-Product Insects Research and Development 
Laboratory, ARS, USDA, Savannah, Georgia 31403, USA. 

Tests were carried out in a simulated warehouse (44.7 m3) 

in the USA to evaluate the effectiveness of the ptcromalid para
site Am·sopteromalus calandrae (How.) at 6 different levels of 
introduction for the suppression of populations of Sitophilus 
oryzae (L.) established on wheat grain debris. The highest 
introduction levels, 30-50 pairs, suppressed weevil populations 
by >90%. More progeny per parasite female were produced at 
the lower levels of introduction than at the higher ones. 

873 TSLRUTA, K.; TADAUCHI, 0. (Relationships between 
numerical taxonomic distance and methyl bromide susceptibility 
in se,·en cowpea weevils.] Bulletin oft he Agricultural Chemicals 
Inspection Station (1983) No. 23,22-28 [Ja, en, 5 ref., 5 fig.] 
Faculty of Agriculture, Kyushu University, Hazozaki, Higashi
Ku, Fukuoka, Japan. 

Possible correlations between the taxonomic relationships 
of 7 species of weevils infesting stored cowpeas and their suscep
tibility to insecticides was investigated in Japan. The numerical 
taxonomic distances between Cal/osobruchus chinensis (L.), C. 
macu/atus (F.), C. rhodesianus (Pic), C. ana/is (F.), C. phase
ali (Gylh.), Acanthoscelides obtectus (Say) and Zabrotes sub
fasdatus (Bah.) were calculated, based on 34 external 
morphological characters of the adult, and distance phenograms 
obtained by 4 different methods of cluster analysis are 
presented. Correlations between the numerical taxonomic dis
tances and the LC50s of methyl bromide were calculated, the 
closest occurring after 5 h exposure to the fumigant at 5° C. This 
suggested that the LC50s and numerical taxonomic distances 
might be valid indicators of taxonomic relationships among 
cowpea weevils. 

874 MONDAL, K. A.M. S. H.; PORT, G. R. Repellent effect 
of synthetic methylquinone on larvae of Tribo/ium eastaneum 
Herbst. International Pest Control ( 1984) 26 (3) 68-71 [En, 12 
ref., 3 fig.] Department of Agricultural Biology, The University, 
Newcastle upon Tyne. United Kingdom. 

Studies to investigate the response of larvae of Tribo/ium 
castaneum (Hbst.) to both contact and vapour exposure to syn
thetic 2-methyl-1,4-bcnzoquinone were carried out in the labo
ratory. This compound occurs naturally as a component of the 
secretions of this stored products pest. Larvae in each of the 6 
instars were strongly repelled by contact with the compound 
when it was incorporated into their rearing medium and were 
also repelled by the pre.<:ience of the vapour. It is suggested that 
synthetic mcthylquinone may prove of practical value in inte
grated pest management programmes. 

875 NAWROT, J.; SMiTALOVA, Z.; HOLUB, M. Deterrent 
activity of sesquiterpene lactones from the Umbelliferae against 
storage pests. Biochemical Systematics and Ecology (1983) 11 
(3) 243-245 [En, 17 ref.] Institute of Organic Chemistry and 
Biochemistry, Czechoslovak Academy of Sciences, 16610 
Prague 6. Czechoslovakia. 

The deterrent activity of 8 natural sesquiterpene lactones 
isolated from the Umbelliferae Laserpitium siler, L. 
archangeUca and Laser trilobum and of I synthetically pre· 
pared lactone was tested against adults of Sitophilus granarius 
(L.), larvae of Trogoderma granarium Everts and both larvae 
and adults of Tribolium confusum Duv. in the laboratory in 
Czechslovakia. All9lactones deterred the pests from feeding on 
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wafer discs dipped in them, the greatest activity being recorded 
for trilobolide. The results do not permit any direct connection 
to be made between the chemical structure and the deterrent 
activity of these lactones. 

876 TSUDA, Y.; YOSHIDA, T. Population biology of the 
broad-horned Hour beetle, Gnathoeerus cornutlls (F.) (Coleop
tera: Tenebrionidae) I. Life table and population parameters. 
Applied Entomology and Zoology ( 1984) 19 (1) 129-131 [En, 7 
ref., 1 fig.] Entomological Laboratory, College of Agriculture, 
Kyoto University, Kyoto 606, Japan. 

Gnatocerus cornutus (F.) is a minor pest of stored products 
in Japan. Data obtained in the laboratory there on its life cycle 
and population parameters arc presented and compared with 
those for Triboliwn castaneum (Hbst.) and T. confusum Duv.; 
the intrinsic rate of population increase was lower than that of 
the 2 species of Tribolium. 

877 AHMED, M.S. H.; KADHUM, A. A.; HAMEED, A. A.; ALl, 
S. R.; AL-HAKKAK, z. S. Cytoplasmic analysis of Ephestia 
cautel/a adult females collected in different regions of Iraq. 
Journal of Stored Products Research (1984) 20 (3) 151-152 
[En, 6 ref.] Agriculture and Biology Department, Nuclear 
Research Centre. Tuwaitha, Baghdad. Iraq. 

An analysis of 333 females of Ephestia cautel/a (Wik.) 
caught in dry-food storage structures in Iraq during the past 5 
years has indicated that 2 crossing types arc present in the same 
population. This phenomenon may be ascribed to the continuous 
importation of infested dry foodstuffs since these crossing types 
can only exist as 2 allopatric populations. Theoretically speak· 
ing, the (imported) symbiotic American (A) strain should 
replace the aposymbiotic native Baghdad (B) strain unless there 
is a very strong counter-selection for individuals of the Baghdad 
crossing type. 

878 PRICE. N. R. Active exclusion of phosphine as a mecha
nism of resistance in Rhyzopertha dominica (F.) (Coleoptera: 
Bostrychidac). Journal of Stored Products Research (1984) 20 
(3) 163-168 [En, 18 ref., 2 fig.] MAFF, Slough Laboratory, 
Slough, Berks., SL3 7HJ, United Kingdom. 

A strain of Rhyzopertha dominica (F.) resistant to the 
fumigant phosphine was found to absorb less radioactive 
phosphine than a susceptible strain. The non-absorption of 
phosphine was enhanced by increased temperature and carbon 
dioxide. Living resistant insects absorbed less toxin than dead 
insects, and metabolic detoxication did not appear to contribute 
to resistance. Since respiratory activity in the presence of the gas 
is known to be unaffected in the resistant insects, a resistance 
mechanism based on exclusion of toxic gas is proposed. 

879 WOOL, D.; KAMIN-BELSKY, N. Effects of diet and lana! 
density on adult sensitivity to malathion and on ecological 
parameters in Ephestia cautella (Walker) (Lepidoptera, 
Phyticidae). Zeitschrift fiir Angewandte Entomologie (1984) 
98 (I) 58-62 [En, de, 15 ref.] Department of Zoology, GeorgeS. 
Wise Faculty of Life Sciences, Tel Aviv University. Israel. 

Laboratory studies showed that the susceptibility of the 
stored-product pest Ephestia cautella (Wlk.) to malathion was 
affected by larval diet. Emerging adults reared as larvae on dog 
food and treated with a low dosage of the compound (0.025%) 
were more susceptible than those emerging from wheat or oats; 
at the higher concentration (0.0 I%), the differences between the 
3 diets were smaller, adults from larvae reared on wheat being 
most resistant. Survival. weight and development time were 
affected by both diet and larval density. 

880 Florida to use fly.free areas to meet quarantine regula
tions. Citrograph (1984) 69 (9) 235-236 [En] 

The development of certified fly-free areas in Florida as a 
measure intended to meet quarantine regulations for the export 
of fruit (mainly citrus) free from infestation by Anaslrepha 
suspenso (Lw.) is described. 

Mites 

See also absts. 4/0, 499, 564, 868 
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881 KADZHA YA, G. SH. [Some problems and perspectives of 
the study of acaroid mites of the Caucasus.} In Fauna i eko
/ogiya bespozvonochnykh zhivotnykh Gruzii fedited by 
Gelovani. L.V.J. Tbilisi, USSR; "Metsniereba" (1983) 127-133 
[Ru, 18 ref.] 

Some of the problems encountered in the study of acaroid 
mites, many of which are pests of stored products, in the Cauca
sus Mts., USSR, are discussed together with prospects for 
future research. Particular reference is made to intraspecific 
morphological variability in the genera Acarus and Tyrophagus 
and to forecasting the abundance of harmful species in grain 
stores, taking into account their migration from fields to storage 
premises. 

Rodents 

882 LAM, Y. M. Laboratory evaluation of bromethali~ a 
novel acute rodenticide, against Rattus argentiventer (Robinson 
& Kloss). MARDI Research Bulletin(l983) II (I) 30-37 [En, 
my, 8 ref., 2 fig., 5 tab.] MARDI Res. Cent., Bum bong, Lima, 
Kepala Batas, Pcnang, Malaya. 

The LD50 for male and female rats were 5.12 mgjkg and 
5.68 mgjkg respectively. Palatability tests indicated that 
bromethalin at 0.03% and 0.05% could be used in the field for 
control of R. argentivelller. 

TECHNIQUES 

See also absts. 756, 762. 767. 810 

883 KRISTIANSEN, K. [Evaluation of two selective media for 
rapid isolation of Pseudomonas strains.] Vurdering af to sclck
tive substrater til hurtig isolation af pseudomonas-arter. Dansk 
Veterinaertidsskrift (1983) 66 (3) 83-91 [Da, 16 ref.]lnst. for 
Vet. Mikrobiol. & Hygicjnc, Den Kongelige Vet. & Landbohoj
skole, Copenhagen, Denmark. 

Comprative studies were conducted on use of CN 
(cetrimide/nalidixic acid) agar and CFC 
(cctrimide/fucidinjcephaloridin) agar as media for rapid detec
tion of Pseudomonas spp. Trials with P. aeruginosa, P. 
jfuorescens, P. cepacia and P. putida showed that all 4 species 
grew well on CFC agar, on CN agar, P. aeruginosa grew well 
but the other 3 spp. grew more slowly. P. aeruginosa formed 
green pigment on both media; the other species did not form 
pigments. All except P. cepacia gave yellow fluorescence on both 
media. Selectivity was evaluated in trials with various foods. 
Raw milk and raw chicken gave growth only of Pseudomonas 
spp. on both media; for raw beef, 94% of colonies on CFC agar 
were Pseudomonas but 6% were Hafnia alvei. Keeping quality 
of the media is also considered. 

884 TAN, S. T.; MAXCY, R. B.; STROUP, W. W. Colony
forming unit enumeration by a plate-MPN method. Journal of 
Food Protection ( 1983) 46 (I 0) 836-841, 845 [En, 16 ref.] Dep. 
of Food Sci. & Tech., Univ. of Nebraska-Lincoln, Lincoln, 
Nebraska 68583, USA. 

A simple plating technique based on the most probable 
number (MPN) method consists of inoculating 3 discrete ·o.Ot 
ml aliquots of each appropriate decimal dilution of the test 
sample onto quadrants of pre-drieO plate count agar plates; after 
incubation, results are interpreted using tables for the 3-tube 
MPN test. When this technique was compared with the spread 
plate count (SPC) for enumerating Micrococcus spp. and 
Escherichia coli cultures and raw milk flora, mean counts 
tended to be higher with the MPN than the SPC method, the 
difference being significant (P Jess than 0.01) with E. coli. 
Cocff. of variation with Micrococcus, E. coli and milk flora, 
resp., were 0.031, 0.039 and 0.064 with the plate MPN tech
nique vs. 0.008, 0.010 and 0.017 with the SPC. Advantages of 
the plate MPN method arc discussed. 
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885 PETTIPHER, G. L. The direct epifluorescent filter tech
nique for the rapid enumeration of micro-organisms. Letch
worth, Herts., UK; Research Studies Press Ltd. ( 1983) xv + 
193pp. ISBN 0-86380-007-6 [En, many ref.; also ISBN 0-471-
90269-1 (John Wiley & Sons Inc.), Price £26.90] Microbiol. 
Dep., National Inst. for Res. in Dairying, Shinfield, Reading 
RG2 9AT, UK. 

This is the first monograph in the Innovation in Microbi
ology Research Studies Series. It is concerned with all aspects of 
the direct cpifluorescent filter technique (DEFT) for counting 
bacteria in raw milk. Microorganisms are recovered from the 
sample by membrane filtration (after treatment of the sample 
with trypsin and surfactant to disperse fat and somatic cells); 
cells on the filter arc stained with Acridine Orange and counted 
by means of an epifiuorescence microscope. The development of 
the DEFT and its basic principles are described, and its applica
tion to milk products and other foods and beverages (including 
water) and its usc for examining urine samples and rinsings 
from milking equipment are discussed. The possibilities of auto
mating the procedure are considered. The DEFT count is rapid 
and accurate and correlates well with plate colony counts, offer
ing a simple alternative to less satisfactory methods for counting 
bacteria. At present it is operating satisfactorily in more than 20 
laboratories in European countries. 

CONTROL 

See also absts. 418, 498. 500, 5/3, 517-519,526, 562, 579. 
583. 586-587, 589, 593-594, 596. 609. 614, 621, 63/, 
633, 720. 786. 798.80/,806-807,814,858-860. 862-
865, 870-87 5, 878-880 

886 STANNARD, C.J.;ABBISS, J. S.; WOOD, J. M. Combined 
treatment with hydrogen peroxide and ultra-violet irradiation to 
reduce microbial contamination levels in pre-formed food pack
aging cartons. Journal of Food Protection (1983) 46 (12) I 060-
1064 [En, 18 ref.] Leathcrhcad Food Res. Ass., Randalls Road, 
Lcathcrhcad KT22 7RY, UK. 

A treatment combining H20 2 and a high-intensity UV -C 
germicidal lamp was assessed for reduction of microbial con
tamination in pre-formed food packaging cartons. There was a 
synergistic effect between low concn. (0-5% wjv) of H20 2 and 
UV-C irradiation (10 s) on spores of Bacillus subtilis, the max. 
lethality occurring between 0.5 and I% peroxide. A combined 
treatment using 1% H20 2 and UV-C irradiation for 10 s was 
also effective against a variety of other organisms including 
Flavobacterium, Corynebacterium and Bacillus spp. isolated 
from UHT milk. The efficiency of the treatment depended on 
the type of inner surface of the carton. A greater lethal effect 
was obtained against B. subtilis spores in polyethylene-lined 
cartons than in aluminiumjpolyethylene laminate-lined cartons 
(5.1 and 3.5 decimal reductions in numbers, resp., using a com
bined treatment with 1% H20 2 and 10 s of UV-C). 

887 PESCHKE, W. [Vermin control in food enterprises. Pests 
and their control in dairy enterprises.] Ungezieferbekffmpfung 
im Lebcnsmittelbetrieb. Deutsche Molkerei-Zeitung (1983) 
104 (28) 812-814,816, 818 [De, 30 ref.] Bereich Betriebs- & 
Lebensmittelhygiene, Fachhochschule fiir Tech., Sigmaringen, 
German Federal Republic. 

This review deals with cockroaches and rodents and consid
ers control measures and their effectiveness. 

888 CARLE, P.R. [Deltamethrin in the control of insects of 
stored foodstuffs and food factories.] Deltametrina nella Iotta 
agli insetti delle derrate e delle industrie alimcntari. In JD 
simposio su/la difesa antiparassilaria ne/le industrie ali
menlari e Ia prolezione degli a/imenti. Piacenza, Italy; Camera 
di Commercia Industria Artigianato e Agricoltura (1982, publ. 
1984) 299-308 [It, en, 14 ref.] Centre de Recherches de Biologic 
Appliquee, Procida Roussel UCLAF, Marseille, France. 

Information is given on the physical and chemical charac
teristics, biological activity, formulations, method of applica
tion, different uses and safety to man of K-Othrin, a new 
formulation of deltamethrin from France that was tested in 
different countries of Europe. Its toxicity to insects was high 
enough to permit the usc of vary small doses (down to 0.5 
p.p.m.). It had both a good knockdown effect and good residual 
action but low mammalian toxicity, which protected both the 



workers applying it and the consumers of the treated food. It 
could be used for direct treatment of packaged foodstuffs and 
for surface and space treatment in empty food factories and 
warehouses to prevent infestation. 

889 MENSAH, G. W. K.; WHITE, N. D. G. Laboratory 
evaluation of malathion-treated sawdust for control of stored
product insects in empty granaries and food warehouses. Jour
nal of Economic Entomology (1984) 77 (I) 202-206 [En, 17 
ref.] Research Station, Agriculture Canada, Winnipeg, Mani
toba R3T 2M9, Canada. 

A laboratory experiment was carried out in Canada to 
evaluate chemically and by bioassay the persistence of mala
thion applied to sawdust on concrete, wood and galvanised-steel 
surfaces. The test insect used was Tribolium castaneum 
(Hbst.). The results indicated that, since malathion persists on 
wood surfaces, malathion-impregnated sawdust should provide 
significant residual protection on surfaces, such as concrete, that 
cause insecticide sprays to degrade rapidly. Sawdust of any 
particle size that contains 2% malathion could be placed on 
concrete floors in empty granaries or in warehouses and give 
insect control at 25°C for at least I month. Similar treatment of 
wood and steel surfaces would give control for up to 4 months. 
The sawdust could be swept up and removed before filling the 
granaries to minimise contamination of stored cereals or oil
seeds by the insecticide. 

890 HIGHLAND, H. A.; KAMEL, A. H.; SAYED, M. M. EL; 
FAM, E. Z.; SIMONAITIS, R.; CLINE, L. D. Evaluation or per
methrin as an insect-resistant treatment on paper bags and of 
tricalcium phosphate as a suppressant of stored-product insects. 
Journal of Economic Entomology (1984) 77 (I) 240-246 [En, 
10 ref.] Stored-Product Insects Research and Development 
Laboratory, ARS, USDA, Savannah, Georgia 31403, USA. 

Long-term warehouse tests in Egypt and simulated ware
house tests in Georgia, USA, were carried out in 1979 to deter~ 
mine the insect resistance of permethrin-treated, pyrethrins
treated and untreated multiwall paper bags. The bags contained 
a high-protein, blended cereal (ICSM) fortified with either the 
insect suppressant tricalcium phosphate (TCP) or a combina
tion of calcium phosphate and calcmm carbonate (Ca). During 
I year of storage in Egypt, fewer permethrin-treated bags 
(I 0.2-16.0%) were infested than pyrethrins-treated bags 
(22.4-41.7%) or untreated bags (41.4-48.7%). Similar results 
were obtained in the simulated warehouse tests. TCP treatment 
was less effective than the treated bags and reduced the quantity 
of ICSM containing excessive populations(> 1000 insects/bag) 
by about 7.72% when compared with ICSM with Ca. A grease
proof paper barrier prevented movement of pcrmcthrin into the 
ICSM in bags stored for 28 months. During I year of storage, 
permethrin at up to 0.72 p.p.m. was found in the ICSM bags 
without a barrier ply and there was little loss of permethrin from 
the outer treated ply of empty bags with or without a grease
proof barrier ply. 

891 VARDELL, H. H. Potential of seven insecticides for 
stored-product insects control. Journal of the Georgia Entomo
logical Society ( 1984) 19 (I) 138-141 [En, 4 ref.] Stored-Prod
uct Insects Research and Development Laboratory, ARS, 
USDA, Savannah, Georgia 31403, USA. 

The effectiveness of topical applications of 6 insecticides 
for the control of the stored-product insects Trogoderma 
variabi/e Ballion, T. glabrum (Hbst.) and Attagenus unicolor 
(Brahm) (megatoma (F.)) was compared with that of similar 
treatment with malathion. In general, the 2 species of 
Trogoderma were much more difficult to control than was A. 
unico/or. LD50s and LD95s showed that cypermethrin was the 
most promising of the compounds tested. 

892 DOBIE, P. Biological methods for integrated control of 
insects and mites in tropical stored products. I: the use of resis
tant varieties. Tropical Stored Products Information (1984) 
No. 48, 4-8 [En, 20 ref.] TDRI Storage Department, Slough, 
Berks. SL3 7HL, United Kingdom. 

It is concluded from a review of the use of resistant varieties 
as a possible contribution to the integrated control of arthropod 
pests of tropical stored products that such use can contribute 
effectively to the safe storage of food crops. Most crop species 
that have been investigated have shown a certain amount of 
variation in resistance to major storage pests, and plant breeding 
programmes could be designed to exploit such variation. 
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893 HODGES, R. J. Biological methods for integrated con
trol of insects and mites in tropical stored products. II: the use of 
pheromones. Tropical Stored Products Information (I 984) 
No. 48,9-15 [En, 48 ref.] TDRI Storage Department, Slough, 
Berks. SL3 7HL, United Kingdom. 

The prospects for the use of pheromones in the integrated 
control of arthropod pests of tropical stored products (for pest 
monitoring, trapping and mating confusion) are reviewed, an 
annotated list being provided of the responses (alarm, dispersal, 
aggregation and sexual attraction (of males by females and of 
females by males)) that have been recorded in about 20 species 
of stored-product pests. 

894 HAINFS, C. P. Biological methods for integrated control 
of insects and mites in tropical stored products. III: the use of 
predators and parasites. Tropical Stored Products Information 
(1984) No. 48,17-25 [En, 24 ref.] TORI Storage Department, 
Slough, Berks. SL3 7HL, United Kingdom. 

This review of the prospects for the use of predators and 
parasites as a contribution to the integrated control of arthropod 
pests in tropical stored products includes an annotated list of 
about 50 kinds of such natural enemies. It is shown that there 
have not yet been any large-scale attempts to use biological 
control by natural enemies in an integrated programme of stor
age pest management. There is little potential for the classical 
concept of the widespread artificial introducion of natural cnc· 
mies of storage pests to a geographical area. However, consider
able evidnce exists to suggest that biological control using the 
existing natural enemies in stores could be achieved by modifi
cation of conventional control to reduce the effects on beneficial 
organisms, modification of the storage environment to favour 
natural enemies, and the augmentation (or re-introduction) of 
parasites and predators in particular situations. 

895 HoDGES, R. J. Biological methods for integrated con
trol ofinsects and mites in tropical stored products. IV: the use of 
insect diseases. Tropical Stored Products information (I 984) 
No. 48,27-31 [En, 27 ref.] TDRI Storage Department, Slough, 
Berks. SL3 7HL, United Kingdom. 

The prospects for the use of insect diseases as a contribu
tion to the integrated control of arthopod pe.o;;ts of tropical stored 
products are reviewed and it is concluded that insect pathogens 
offer distinct possibilities for the control of stored-product pests. 
They may be admixed with bulk grain or disseminated by 
insects lured to a source of pathogen by an attractant. Bacillus 
thuringiensis is already commercially available against 
Lepidopteraj it may be useful in situations where moth pests are 
particularly tolerant of insecticides, or where insecticide appli
cation is not permitted or cannot be carried out effectively. 
Considerable research is needed on the potential use of protozoa 
and viruses. The compatibility of pathogens with conventional 
control practices is among the topics discussed. 

896 HODGES, R. J. Biological methods for integrated con
trol of insects and mites in tropical stored products. V: the use of 
sterile insects. Tropical Stored Products Information (1984) 
No. 48,33-36 [En, 26 ref.] TDRI Storage Department, Slough, 
Berks. SL3 7HL, United Kingdom. 

The (at present limited) prospects for the use of the sterile
insect release technique as a contribution to the integrated con
trol of arthropod pests of tropical stored products are reviewed. 

897 DOBIE, P. Biological methods for integrated control of 
insects and mites in tropical stored products. VI: integrated con
trol: the role of biological methods. Tropical Stored Products 
Information (1984) No. 48, 37-45 [En, 16 ref., 4 fig.] TDRI 
Storage Department, Slough, Berks. SL3 7HL, United 
Kingdom. 

A list of control methods that are potentially or actually 
available against arthropod pests of tropical stored products is 
presented, and the major uses, advantages and disadvantages of 
some of these are tabulated. In order to indicate the manner in 
which control techniques can be integrated into storage systems, 
2 examples are given, flow diagrams being used to explain the 
examples. The first shows how integrated techniques could be 
introduced into a store where commodities are stored in large or 
medium quantities in bags, and the second relates the storage of 
maize in small quantities on smallholder farms in tropical areas. 
It is concluded that the integration of biological (in the broad 
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sense), physical and chemical control measures is a young sci
ence. A number of good laboratory-based studies have provided 
a sound basis for full-scale field trials. 

898 CYMOREK, S.; POSPISCIHL, R. Simple arrangement for 
testing termiticides in soil including accelerated ageing of sam
ples in the laboratory. Material und Organismen (1984) 19 (I) 
1·7 [En, de, fr. es. 7 ref., 2 fig.] Desowag·Bayer Holzschutz 
GmbH, Forschungs- und Entwicklungs-Zcntrum, D-4150 Kre
feld II. German Federal Republic. 

A new laboratory method developed in the German Federal 
Republic for testing soil treatments against termites is 
described. It involves the use of 2 chambers formed by glass 
rings separated by a membrane which the termites can pene
trate. The test species were Reticulitermes luci{ugus santonen
sis [R. santonensis] and Heterotermes indicola. The depth of 
penetration into the treated soil and the survival rate as com
pared with untreated variants are the most important criteria 
for the evaluation. The procedure allows methods of accelerated 
aging, pH control and biological degradation of preservatives to 
be taken into account, and was shown to give reliable results. 

899 McDoNALD, D. (EDITOR) International pesticide direc
tory, Fourth Edition. International Pest Control (1984) 26 (5, 
Supplement) 91 pp. [En] 

900 SCHAEUFELE, P. J. Advances in quaternary ammonium 
biocides. Journal of the American Oil Chemists' Society 
(1984) 61 (2) 387-389 [En, 6 ref., 7 fig.] Lanza Inc., 22.10 
Route 208, Fair Lawn, NJ 07410, USA. 

Development and properties of new fourth-generation qua
ternary biocides meeting the challenge of EPA regulatory 
requirements (organic soil tolerance) and specific con
sumer /marketing demands (hard water tolerance) are 
discussed. 

901 0RSLER, R. J.; HOLLAND, G. E. The itneraction 
between tri-n-butyltin oxide and agar gel as related to a fungus 
inhibition assay. International Biodeurioration (1984) 20 (1) 
37·41 [En, 6 ref., 2 fig., 3 tab.] Building Res. Establishment, 
Princes Risborough Lab., Princes Risborough, Aylesbury, 
Bucks. HPJ? 9PX, UK. 

Experiments have been carried out to test the ability of tri
n·butyltin oxide (TnBTO) to diffuse through agar gel particu· 
larly in relation to the validity of a petri dish fungal bio-assay 
technique. It is concluded that TnBTO does not diffuse through 
agar gel to a measurable extent, nor is it deposited from the 
atmosphere on to the agar surface, although the aerial concn 
itself may be important. The usc of this bio-assay technique as a 
means of obtaining a quantitative assessment of the fungicide 
present is not recommended. 

902 MARCHEVA, R. D. [Effects ofnipagin and cetylpyridium 
chloride on the respiration of some dark hyphomycetes.] Miko
/ogiya i Fitopatologiya (1984) 18 (4) 304·306 [Ru, I ref., I 
graph, 3 tab.] Mechnikov Univ., Odessa, USSR. 

Effects of nipagin and cetylpyridium chloride (CPC) on the 
respiration of Alternaria altemata, Cladosporium herbarum 
and Stemphylium botryosum [Pleospora herbarum], isolated 
from archives paper, were investigated. At I mgfml nipagin 
activated the respiration of C. herharum but at higher concn it 
decreased it and at 20 mgjml repsiration was almost absent. At 
0.1 mg/ml CPC also increased respiration but at I mgjml no 
respiration of this fungus was observed. Low concn of nipagin 
and CPC decreased respiration of P. herbarum but increased 
that of A. alternata. At> 0.5 mg/ml CPC immediately stopped 
respiration of A. alternata. As a result of the cessation of respi
ration, vegetative mycelium died. 

903 CANDAL, F. J.; EAGON, R. G. Evidence for plasmid
mediated bacterial resistance to industrial biocides. Interna
tional Biodeterioration (!984) 20 (4) 221-224 [En, 7 ref., 3 
tab.] Dep. Microbial., Georgia Univ .• Athens, Ga. 30602, USA. 

Sixteen isolates of Pseudomonas strs. that were cultured 
from biocide-treated kaolin slurries and, in one instance, from a 
water-based latex paint were studied for resistance to 4 indus
trial biocidcs. Many of the isolates showed multiple resistance 
patterns and many were resistant to agents to which they had no 
previous history of exposure. One to 4 plasmids were detected in 
each of the biocide-resistant isolates that were examined, which 
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suggests that resistance to the industrial biocides was due to 
plasmid-encoded mechanisms. 

904 NAVA·RODR!GUEZ, V, M. T.; VJDAL·GAONA, G.; P~REZ· 
REYES, C. M.; ROBLEDO Y MONTERRUBIO, M. (Effect of dif
ferent substances on the det·eJopment of some fungus species of 
stored grains.] Efecto de diferentes sustancias en el desarrollo de 
algunas especies de bongos de granos almacenados. Boletin de 
Ia Sociedad Mexicana de Micologfa (1983) No. 18, 85·93 [Es, 
en, 13 ref., 6 tab.] INIREB, Mexico City, Mexico. 

Results are presented of experiments on the action of boric 
acid (1000 p.p.m.), salicylic acid (5000 p.p.m.) and eugenol (10 
000 p.p.m.), and essentials acids of Licari a alata at 12.5, 25 and 
50 mgjml on spore germination of Aspergillus flavus. The 
effect of the chemicals at 20 000 p.p.m. on A. parasiticus, A. 
candidus and Penicillium cyclopium and of captan 80 on A. 
jlavus, A candidus, A. ochraceus and A. parasiticus was also 
tested. Differences in the sensitivity of the fungi to the sub
stances are discussed. 

905 BALDRY, M.G. C. A note on the biocidal propoerties of 
Caro's acid triple salt. Journal of Applied Bacteriology (1985) 
58 (3) 315·318 [En, 7 ref., 4 tab.] Interox Chemicals Ltd., 
Widnes, Cheshire WAS OJU, UK. 

Caro's acid triple salt (CATS) was found to be bactericidal 
under acidic or neutral conditions. Although CATS was ineffec
tive against yeasts and bacterial spores, mixtures of CATS and 
propan-2-ol were rapidly sporicidal in non-alkaline solutions. 
The sensitivity of yeasts to propan-2-ol was increased by either 
preliminary or simultaneous exposure to CATS. 

BIODEGRADATION- GENERAL 

See also abst. I 079 

906 TESO, B.; W ALD, S. Government policy and biotechnol
ogy: four key issues. OECD Observer (1984) No. 131, 16·19 
[En] 

OECD's Committee for Scientific and Technological Pol
icy has chosen to focus its efforts on what member countries 
consider to be the 4 most crucial issues in the field. These arc: 
(I) safety and regulation; (2) patent protection; (3) long-term 
economic impact of biotechnology; ( 4) Government policies and 
priorities in biotechnology research and development. 

Legislation and Standardization 

See also abst. 9/J 

Equipment 

See also abst. 924 

Specific Plants and Practices 

907 FAROOQ, S.; DASGUPTA, A.; DALY, E., JR.; GERRISH, H. 
P.; SENGUPTA, S.; WONG, K. F. Prototype demonstration 
studies of production of methane from municipal solid waste at 
Pompano Beach, Florida. Alternative Energy Sources ( 1983) 3 
(7) 313-324 [En, 3 ref., II fig., 3 tab.] Univ. of Petroleum & 
Minerals, Dhahran, Saudi Arabia. 

The plant is capable of producing 6000 re of gas per ton of 
municipal waste. Approximately half the gas is methane, the 
other half C02 along with some trace gases. The plant can deal 
with up to 100 tons of waste per day. 

Hygiene and Pathogens 

See also abst. 935 

Analysis and Sampling 

See also abst. 416 



908 REASONER, D. J.; GELDREICH, E. E. A new medium for 
the enumeration and subculture of bacteria from potable water. 
Applied and Environmental Microbiology (1985) 49 (I) 1·7 
[En, 13 ref., 3 fig., 5 tab.] Municipal Environ. Res. Lab., US 
Environ. Prot. Agency, Cincinnati, Ohio 45268, USA. 

the recommended tnedium for the standard bacterial plate 
count of water and wastewater is plate count agar; but it does 
not permit the growth of many bacteria that may be present in 
treated potable water supplies. A new medium was developed 
for use in heterotrophic plate count analyses and for subculture 
of bacteria isolated from potable water samples. Results from 
parallel studies with spread, membrane filter and pour plate 
procedures showed that R2A medium yielded significantly 
higher bacterial counts than did plate count agar. 

909 WERNER, P. [Jnn~stigations on the substrate character 
of organic substances in connection with drinking water treat
ment.] Untersuchungen zur substrateigenschaft organischer 
wasscrinhaltsstoffc bci dcr trinkwasscraufbercitung. Zentral
b/attfiir Bakterio/ogie. Mikrobio/ogie und Hygiene, JB (1984) 
180 (I) 46-61 [De, en, II ref., 7 fig., 7 tab.] DVGW Forschung
stelle am Engler·Bunte-lnst., Karlsruhe Univ., D-7500 Karl
sruhe 1, German Federal Republic. 

A method for the determination of the bacterial growth 
rate as parameter for the biodegradability of organics in water is 
described. The increase in number of bacteria during incubation 
is measured by turbidity ( 12° forward scattering) and total cell 
number. Use of this method enables the influence of water treat
ment steps on growth rate to be defined, with reference to 
regrowth problems in distribution systems. 

ENVIRONMENTAL POLLUTION 

910 BOYER, M. J. Current pollution control practices in the 
United States. Journal of the American Oil Chemists' Society 
(1984) 61 (2) 297-301 [En, 2 fig., I tab.] Applied Eng., Sci., 
5404 Peachtree Rd, Chamblee, Ga. 30341, USA. 

Emphasis is placed on wastewater-related issues. A variety 
of biological treatment methods have been successfully used to 
treat oleochemical wastes. Case studies of 2 plants are 
presented. It is expected that there will be further expansion in 
the use of mutagenic bacteria for treating organic wastes and 
thought likely that the next major breakthrough in waste treat
ment in the USA will be in the use of enzymes. 

Water pollution 

See also absts. 909. 1016, 1024-1025 

911 MALLE, K.-G. Water protection in Europe. Journal of 
the American Oil Chemists' Society ( 1984) 61 (2) 302-306 [En, 
II tab.] BASF AG, D-6700 Ludwingshafen, German Federal 
Republic. 

Supranational and international regulations are reviewed. 
Some substances have already been selected for investigation 
but the process is time-consuming. It is suggested that selection 
of substances should strictly concentrate on those substances for 
which an ecological necessity for regulation is definitely 
recognisable. 

912 GHIORSE, W. C. Subsurface bacteria offer hope for 
polluted groundwater. New York's Food afld Life Sciences 
Quarterly (1984) 15 (2) 38 [En, 2 fig.] Dep. Microbiol., Ithaca, 
NY, USA. 

Subsurface bacteria from soil samples retrieved from a 
depth of 25 to 30 feet were examined. They may be able !0 
degrade many of the toxic industrial pollutants found at low 
concn in groundwater. 

Freshwater pollution 

See also absts. 976, 1028 

179 

913 NIESSEN, J.; SCHOENEN, D. (Exploration of the 
increase of microorganism by materials in jar tests.] Prtifung der 
werkstoffbedingten Keimvermehrung in standversuch. Zentral
blattfiir Bakteriologie, Mikrobiologie und Hygiene, JB (1984) 
180 (I) 85-94 [De, en, 19 ref., 6 fig., I tab.] Hyg.-Inst. Univ. 
Bonn, Klinkigelande, D·5300 Bonn 1-Venusberg, German Fed· 
eral Republic. 

Materials in contact with drinking water may lead to an 
increase of microorganisms. This was investigated using jar 
tests, the criterion of the test being microbial growth in the 
water. It was found necessary to have a minimal concn of min
eral salt in the water. 

LIQUID WASTE TREATMENT AND 
DISPOSAL 

See also absts. 910, 952 

914 LETTINGA, G. The prospects of anaerobic waste water 
treatment. In Anaerobic digestion and carbohydrate hydrolysis 
of waste. Proceedings of the information symposium under the 
EEC programme 011 recycling of urban and industrial waste, 
Luxembourg, 8-10 May 1984. London, UK; Elsevier Applied 
Science Publishers Ltd. (1984) 262·273 [En, 26 ref., 3 fig., 3 
tab.] Agric. Univ., Dep. Water Pollution Control, De Dreijen 
12, Wageningen, Netherlands. 

The advantages of anaerobic waste water treatment over 
conventional aerobic methods are presented. \Vhile it remains 
difficult to convince potential users and established con
sultancies of the great economic value of the anaerobic treat
ment alternative, the author believes that the definite 
breakthrough of anaerobic waste water treatment is at hand, 
because the feasibility of the process for various types of liquid 
wastes has been clearly demonstrated. 

BIOLOGICAL WASTE TREATMENT 

See also abst. 951 

915 EIGHMY, T. T.; BISHOP, P. l.. Multiplicity of aspartate 
transport in thin wastewater biofilms. Applied and Environmen
tal Microbiology (1984) 48 (6) 1151·1158 [En, 60 ref., 7 fig., 2 
tab.] Dep. Civil Engineering, Univ. New Hampshire, Durham, 
N. Hamp. 03824, USA. 

Kinetic analyses of aspartate incorporation by adhering 
biofilms subjected to a number of treatments were used to 
resolve individual transport systems. The presence of two sepa
rate and distinct aspartate transport systems in thin wastewater 
biofilms is reported. 

916 ADAMSE, A. D.; DEINEMA, M. H.; ZEHNDER, A. J. B. 
Studies on bacterial activities in aerobic and anaerobic waste 
water purification. Antonie van Leeuwenhoek (1984) 50 (5/6) 
665-682 [En, 54 ref., 6 fig., 3 lab.] Dep. Microbiol., Agric. 
Univ., Wageningen, Netherlands. 

Some aspects of the bacteriology of aerobic and anaerobic 
waste water purification are discussed in view of current opin
ions and recent developments in the technology of wsate water 
treatment. Various contributions of scientific workers attached 
to the Department of Microbiolgy of the Agricultural Univer
sity, \Vageningen, during the past 65 yrs are summarized. Pre
sent investigations are also described and future research 
activities indicated. 

Composting 

See also abst. 983 

917 NAKASAKI, K.; SASAKI, M.; SHODA, M.; KUBOTA, H. 
Change in microbial numbers during thermophilic com posting of 
sewage sludge with reference to C01 evolution rate. Applied and 
Environmental Microbiology (1985) 49 (I) 37-41 [En, 14 ref., 
7 fig., 1 tab.J Res. Lab. Resources Utilization, Tokyo lnst. 
Techno!., 4259 Nagatsula, Midori-ku, Yokohama, Japan. 
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Dewatered sewage sludge was composted in a laboratory
scale autothcrmal reactor in which a constant temp. of 60°C 
was kept as long as possible by regulating the air feed rate. The 
change in C02 evolution rate was measured and the succession 
of bacteria and actinomycetcs during composting was observed. 
Specific C02 evolution rates of thermophilic bacteria and acti
nomycetes in the constant-temp. region of 60° were assessed 
quantitatively. It was found that the C02 evolution rate was 
attributed to thermophilic bacteria at the initial stage of 60° 
and to thermophilic actinomycetcs at the later stage of 60°. 

918 NAKASAKI, K.; SASAKI, M.; SHODA, M.; Kt:BOTA, H. 
Characteristics of mesophilic bacteria isolated during thermo
philic composting of sewage sludge. Applied and Environmental 
Microbiology (1985) 49 (I) 42-45 [En, 5 ref., 5 fig., 2 tab.] Res. 
Lab. Resources Utilizalion, Tokyo lnst. Techno!., 4259 Nagat
suta, Midori-ku, Yokohama, Japan. 

A UV irradiation method to estimate the spore ratio of a 
mixture of vegetative cells and spores was presented. The 
method was applied to the estimation of the spore ratio of sew
age sludge compost samples collected at several stages of com
posting. The spore ratio of mesophilic bacteria in the samples 
obtained at the thermophilic stage of 60°C was 4% at most. The 
vegetative form of mesophilic bacteria showed a thermotoler
ance property at 60° by forming colonies but showed no respira
tory activity at that temp. 

919 GERRITS, J. P. G. De,·elopmcnts in composting in the 
Netherlands. Mushroom Journal (1985) No.l46, 45-53 [En, 9 
fig., 2 tab.] Mushroom Experiment Sta., Horsl, Nelherlands. 

The preparation of compost for mushroom growing is 
described. All kinds of straw can be used although wheat and 
rye arc preferred because they are firmer, maintaining a better 
structure during the composting process. Materials used to 
enrich the compost are investigated. 

Biological filtration 

See also abst. 953 

Activated sludge treatment 

See also absts. 969, 971, 973, 1037 

920 LOPATOWSKA, K. Removal of excess activated sludge by 
aerobic mineralization. Acta Microbiologica Polonica (1984) 
33 (3/4) 263-270 [En, 13 ref., 3 fig., 2 tab.] Dep. Environ. 
Microbiol.,lnst. Microbial., Warsaw Univ., Karowa 18,00-324 
Warsaw, Poland. 

The removal of excess activated sludge from biological 
purification plant treating crude oil refining wastewaters by 
aerobic digestion was studied. A semicontinuous system was 
more efficient than a stationary system. Enrichment of the aer
ating air with oxygen (I 0% v jv) increased the efficiency of 
sludge digestion by about I 0%. 

921 BIESZKIEWICZ, E.; PIENI~DZ-URBANIAK, A. Effect of 
benzene and xylene on the work of activated sludge. Acta 
Microbiologica Polonica ( 1984) 33 (3/4) 271-276 [En, 9 ref., 5 
fig.] Dep. Environ. Microbiol., Warsaw Univ., Karowa 18, 00-
324 Warsaw, Poland. 

Activated sludge was found to adapt with relative case to 
increasing concn of benzene and xylene (up to 75 and 150 
mgflitre) respectively. Higher concn of both compounds were 
tOXIC for the sludge. 

922 MEYERS, A. J., JR. Bulking in an industrial wastewater 
treatment system due to Geotrichum candidum. Canadian Jour
nal of Microbiology (I 984) 30 (7) 966-970 [En, fr, 26 ref., 3 
tab., 2 fig.] Tennessee Eastman Company, P.O. Box 511, King
sport, Tenn. 37662, USA. 

During a brief period of low pH in the primary aeration 
basin of an industrial waste water treatment system, severe 
sludge settling problems (bulking) occurred. The sludge solids 
contained a profusion of fungal hyphae which disrupted floc 
formation, and which yielded isolates of G. candidum which 
were capable of growth on compounds common to the treated 
chemical waste and with a preference for low pH values. The 
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fungus disappeared from the sludge when the pH of the aeration 
basin was raised and normal settling characteristics returned. 

923 HASUO, T.; SAITO, E.; SATO, T.; MUTO, T.; SAITO, K.; 
TADENUMA, M.; YOSHIZAWA, K. (Fate of yeasts in activated 
sludge treatment.] Journal of the Brewing Society of Japan 
(1983) 78 (2) 148-149 [Ja, 8 ref., 2 fig.] Natn. Res. lnst. Brew· 
ing, 2-6-30, Takinogawa, Kita-ku, Tokyo, Japan. From Report 
of the Research Institute of Brewing No. 156,161-162. 

Anaerobic digestion 

See also absts. 932, 934, 947-948, 952, 957, 959-962, 978, 
1038, 1066-/067, 1077 

924 GAJLLAND, D. [Biological Dorr-Oiiver membrane reac
tors. Use for anaerobic digestion of whey.] RCacteurs biologiques 
a membranes Dorr-Oiiver. Application ala digestion anaerobic 
du lactoserum. Lait (1984) 64 (638/639) 252-260 (Fr, 3 ref.] 
Dorr-Olivcr France, Tour Neptune, 92086 Paris, France. 

The MARS anaerobic reactor for production of biogas 
from waste products is described. It incorporates an ultrafiltra
tion stage for separation of biomass and removal of purified 
effluent. This type of system has been successfully used for 
production of methane from whey. 

925 NAVEAU, H. Anaerobic digestion in the EEC. In Ana
erobic digestion and carbohydrate hydrolysis of waste. Pro
ceedings of the information symposium under the EEC 
programme on recycling of urban and industrial waste, Luxem
bourg, 8-10 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. (1984) 182-194 [En, 5 ref.] Bioengineering 
Unit, Catholic Univ. ofLouvain, Place Croix du Sud, 1/9. 1348 
LouvainalaaNeuve, Belgium. 

A review of the research, development and demonstration 
activities in anaerobic digestion, financed by the Commission of 
the European Communities from 1979 to 1983. Within this 
programme, the main results from 21 research contracts are 
highlighled. 

926 BAERE, L. DE; VERSTRAETE, W. Anaerobic fermenta
tion of semi-solid and solid substrates. In Anaerobic digestion 
and carbohydrate hydrolysis of waste. Proceedings of the infor
mation symposium under the EEC programme on recycling of 
urban and industrial waste, Luxembourg, 8-10 May 1984. 
London, UK; Elsevier Applied Science Publishers Ltd. (1984) 
195-208 [En, 24 ref., I fig., I tab.] ACEC-NOORD, Dok 
Noord 5, 9000 Gent, Belgium. 

An overview of anaerobic digestion of semi-solid and solid 
substrates is given. For the EEC, 2 important potentials, energy 
crops and municipal solid wastes (MSW), are identified. 

927 DAHL, K.; N0RGAARD, P. Mesophilic and thermophilic 
anaerobic digestion of abattoir waste and sewage sludge. In 
Anaerobic digestion and carbohydrate hydrolysis of waste. 
Proceedings of the information symposium under the EEC pro
gramme on recycling of urban and industrial waste, Luxem
bourg, 8-10 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. (1984) 331-339 (En, 16 ref., 3 fig., 41ab.] Dep. 
Civil Eng., Aalborg Univ., DK-9000 Aalborg, Denmark. 

Digestion of sewage sludge supplemented with abattoir 
wastes was investigated and shown to increase methane 
production. 

928 HUNGATE, R. E. Biochemistry and microbiology o£ 
anaerobic digestion. Revista de Microbio/ogia (1984) 15 (4) 
278-292 (En, 35 ref., 13 fig.] Dep. Bact., California Univ., 
Davis, Calif., USA. 

Anaerobic digestion is approached from an historical view
point as a basis for a more detailed consideration of the microbi
ology and biochemistry. 

929 SLEAT, R.; ROBINSON, J.P. The bacteriology of anaer
obic degradation of aromatic compounds. [Review]. Journal of 
Applied Bacteriology (1984) 57 (3) 381-394 [En, 85 ref., I 
lab.] Sch. Bioi. Sci., Queen Mary Coli., Univ. London, London 
E1 4NS, UK. 

The review includes sections on: nitrate-dependent aro
matic metabolism; sulphate-dependent aromatic metabolism; 
methanogcnic fermentation; and anaerobic lignin degradation. 



Some of the simple aromatic compounds known to be 
metabolised under anaerobic conditions are tabulated. 

930 KENNEDY, K. J.; MUZAR, M. Continuous pH measur
ment for anaerobic digestion. Biotechnology and Bioengineer~ 
ing (1984) 26 (6) 625 [En, I ref., I fig.] National Res. Council 
of Canada, Div. Bioi. Sci., Ottawa, Ont., Canada. 

A simple inexpensive apparatus for continuous pH 
measuremnt of anaerobic mixed liquors is described. 

931 SAMSON, R.; KENNEDY, K. J. Effect of reactor height 
on mixing characteristics and perfOrmance of the anaerobic 
downflow stationary fixed-film (DSFF) reactor. Journal of Bio
technology (1985) 2 (2) 95-106 [En, 21 ref., 7 fig., 2 tab.] 
Biotechnol. Res. lnst., National Res. Council of Canada, Mon
treal, Que., Canada. 

Three DSFF reactors using multiple vertical clay channels 
of different heights (31, 92 and 183 em) and treating bean 
blanching waste showed improved performance and mixing 
characteristics with increased reactor height. The improvement 
in mixing characteristics in the tallest reactor could be related to 
the higher liquid velocity inside channels which in turn permit
ted better support utilisation and concomitant better COD 
removal. Data also suggest that it may be preferable to scale-up 
vertically rather than horizontally in order to maximize the 
liquid velocity in the channels. 

WASTE DISPOSAL (BIOLOGICAL 
ASPECTS) 

932 SINGH, V.; HSU, C. C.; CHEN, D. C.; TZENG, C. H. 
Fermentation processes for dilute food and dairy wastes. J!ro
cess Biochemistry (1983) 18 (2) 13, 16-17,25 [En] Schermg
Plough Corp., tOll Morris Avenue, Union, New Jersey 07083, 
USA. 

A process is described for the continuous fermentation of 
whey to ethanol. Permeate containing 4.5% lactose produced 
during the ultrafiltration of cheese whey for protein recovery is 
concentrated to 16% TS by reverse osmosis and fermented to 
produce 9% (vfv) of ethanol. J\bout 90% of the incoming ~<;JD 
is depleted and converted mamly to ethanol. The r_emammg 
BOD is in the still bottoms and may be used as ammal feed 
supplement or anaerobically digested to produce methane. 
Although the process has been designed for the conversion of 
whey permeate it is claimed to be generally applicable to many 
food and dairy wastes. 

Fish farming 

933 SVOBODA M. [Purification and utilization of effluent in 
fish ponds.] Ciiteni a vyuZiti odpadnich vod v rybnicich. 
RJibfifstvi. (1982) No.3, 55 [Cs] Vodohospod:Hske Oddeleni 
VUM, Brno, Czechoslovakia. 

An improved sy~tem for the puri.fication ~nd utiliza~i?n. of 
dairy effluent in use m Czechoslovakia compnses a stab1hzmg 
pond (0.56 ha) where the raw effiuent is st~ndardi~ed .and 
digested, a catchment pond ( 1.04 ha) whose mam function ts to 

· accommodate the overflow from the stabilizing pond during the 
period of draining and fish removal from the main (fish produc
ing) pond ( 15.583 ha). The pollution input varied between 131.2 
and 405.7 kg BO~(day and the purifying ~ffects of the system 
ranged from 77.0% m May 1980 to 96.7% m August 1979; the 
av. was 90%. In 1979 the mean catch of fish was 989 kgfha 
compared with 302.5 kg obtained from ponds managed conv7n
tionally. This combined dairy effiuent disposal/fish pr~u.cmg 
system is recommended for use under smtable local condttwns, 
and could be adapted to utilize waste waters from other food 
industries, farms etc. 

Land treatment and Irrigation 

See also abst. 962 
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934 KOSEK!, K.; SAITO, T.; TAKADAMA, S. (lnftuences of 
milk sludge on the growth of forage crops. I. The decomposition 
of milk sludge in soil and the effect on the growth of Italian 
ryegrass (Lo/ium multijlorum).] Japanese Journal of DairY_ an~ 
Food Science (1983) 32 (2) A67-A74 [Ja, en, 16 ref.] Mtyagt 
Agric. Colt., Sendai, Japan. 

The sludge of solids and biomass recovered after culturing 
aerobic bacteria on dairy waste water contained 13.4% DM with 
7.7% N (32.8% NH3-N, 0.5% N03-N and 66.7% organic N) 
and 33.7% ash. When 0.71 or 1.42 g (6-12 mg N) sludge was 
added to 20 g soil at 60% moisture, NH 3-N content decreased 
and N03-N content increased indicating a rapid transition ofN 
from organic to inorganic form. In a trial using Wagnall pots the 
sludge applied to giye 0.5-2.0 g total N (per 2 X 10"6 ha) ~~ve 
higher ytelds of Itahan ryegrass than 0.5 g NH,CI; the ad~ttton 
of rice straw in addition to sludge or NH4Cl decreased ytelds. 
The yield of ryegrass increased as the amount of the sludge 
increased. When the largest sludge application was used rye
grass contained excess N. 

935 ScHi\LLIBAUM, M. [Microbiological aspects [of sewage] 
for milk hygiene.] Mikrobiologische Aspekte ftir die 
Milch hygiene. Schweizer Archiv Jiir Tierheilkunde (1983) 125 
(to) 725-728 [De, fr, 6 ref.] 

Sludge from sewage treatment works may result in salmo
nella contamination of milk if it is used as fertilizer on land 
where fodder for dairy cows is grown. This problem is briefly 
discussed, and the text of Section 1 of the Swiss _Milk Delivery 
Regulations is reproduced. This states inter alta that sludge 
used on land providing fodder for dairy cows must normally be 
treated so as to ensure that it does not contain more than 100 
Enterobacteriaceae/g and is free from helminth eggs. 

936 DEMUYNCK, M.; NYNS, E.-J.; NAVEAU, H. Agricultural 
uses of digested effluents. In Anaerobic digestion and carbohy
drate hydrolysis of waste. Proceedings of the information sym
posium under the EEC programme on recycling of urban and 
industrial waste, Luxembourg, 8-10 May 1984. London, UK; 
Elsevier Applied Science Publishers Ltd. (1984) 409-422 [En, 
35 ref.] Unit of Bioengineering, Louvain Univ., B-1348 Lou
vain-la-Neuve, Belgium. 

Anaerobic digestion has an effect on the fertilizer value of 
waste. The availability of nitrogen in digested effluents is higher 
than that of raw effluent or that stabilized by other means. In 
theory there is a good reduction in the number of pathogens but 
this effect is reduced in practice, especially in completely mixed 
digesters. The digested wastes are only free of pathogens after 
thermophilic treatment. Digested effluent is more easily spread 
on the land as it is liquid and less sticky. 

Landfill 

937 MOUTON, C. Methane production and recm:ery from 
household waste landfills. In Anaerobic digestion and carbohy
drate hydrolysis of waste. Proceedings of the information sym
posium under the EEC programme on recycling of urban and 
industrial waste, Luxembourq, 8-10 May 1984. London, UK; 
Elsevier Applied Science Publishers Ltd. (1984) 395-404 [En, 3 
fig.] Agence Nationale pour Ia rCcupCration et l'Climination des 
dechets, France. 

Various types of equipment and devices for biogas collec
tion were tested at a number of landfill sites and two approaches 
to gas recovery were worked out. 

938 JONES, K. L.; REES, J. F.; GRAINGER, J. M. Methane 
generation and microbial acth:ity in a domestic refuse landfill 
site. European Journal of Applied Microbiology and Biotech
nology (1983) 18 (4) 242-245 [En. 28 ref., 5 fig., I tab.] Dep. 
Microbial., Reading Univ., Reading, UK. 

Carboxylic acid and sulphate concn, microbial activity as 
estimated by extracellular enzyme activities, and biogas produc
tion, at an Essex landfill site were markedly influenced by refuse 
moisture content, which depended on the level of the water 
table. Cellulose:lignin ratios were indicative of cellulose disap
pearance and enzyme activity determinations may be a measure 
of the potential of landfill sites to produce biogas. 
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Feedstuffs 

See e~/so abst. 932 

939 BARRAQUIO, V. L.; SILVERIO, L. G.; REVIL~EZA, R. P.; 
FERNANDEZ, W. L. Cheese whey for protein-rich animal sup
plement. NSDB Tec/mology Journal (1981) 6 (4) 14·21 [En, 17 
ref.] Dairy Training & Res. lnst., Univ. oft he Philippines at Los 
Baiios, Laguna, Philippines. 

Shaken cultures of Candida pseudotropica/is in whey uti
lized all available lactose (initially 4.6%) in 48 hand gave, after 
72 h, a cell yield of 5.6 gfl with 11.8 ± 2.5% protein. In batch 
cultivation, lactose in the whey medium decreased from 3.93 to 
0.56% in 12 h, and max. cell yield was 8.4 gjl after I 0 h with av. 
protein content 37.7 ± 2.9%. In semi-continuous culture, lac
tose was consumed in 12-14 h, cell yield was 9-18 gfl with av. 
protein content 21.4 ± 4.9%. With batch culture in whey con
taining 0.85% (NH,),SO, and 0.2% KH,PO,, lactose was con· 
sumcd in 12 h giving a cell yield of 12.5 g/1 with av. protein 
content 31.0 ± 4.6%. Results with batch cultivation of 
Saccharomyces fragilis were similar. On a semi-pilot scale, 
lactose from soft cheese whey was utilized by both yeasts in 24 h 
to give a cell yield of 8.5-9 gfl with an av. protein content of 43-
48% or 35-40% with deprotcinizcd whey. 

Abstracts contained within the paper arc abstracted 
separately. 

Biological upgrading to feedstuffs 

See also absts. 958, 987, 1051-1053. 1071 

940 READE, A. E.; MCQUEEN, R. E. Investigation of white
rot fungi for the conversion of poplar into a potential feedstuff for 
ruminants. Canadian Journal of Microbiology (1983) 29 (4) 
457-463 [En, fr, 23 ref.] From ABIPC 54, 7638. I PC. 

Five wood-rotting fungi were compared for their ability to 
increase the digestibility of Populus tremuloides wood shavings. 
The in vitro rumen digestibility was increased from 30% at the 
start of fermentation to 72% after incubation for 8 weeks with 
Polyporus anceps; 64% after 4 weeks with Ganoderma 
applanatum; 62% after 4 weeks with Phanerochaete 
chrysosporium; 61% after 3 weeks with Polyporus versicolor 
fCoriolus versicolor}; and 42% after 4 weeks with Fomitopsis 
ulmari1is. Fibre analysis showed that an increase in digestibility 
was accompanied by a reduction in lignin content. Loss of car
bohydrates continued even after lignin loss ceased. DM yield at 
the time of max. digestibility ranged from 80 to 94%. The 
highest digestibility values wen; comparable with those of con
ventional roughage feeds. 

941 Vot.FOVA, 0. Microbial biomass. In Modern biotech
nology fedited by Krumphanzl, V.; RemiCek, Z.j. Prague, 
Czechoslovakia; Institute of Microbiology/UNESCO (1984) 
525-554 [En, 28 ref., I fig., 7 tab.] 

The history and current production of single cell protein 
(SCP) is described. Petrochemical raw materials can be used to 
produce SCP but at present over 2 million tons of SCP are 
produced annually in the world from various wastes. 

942 BAHAR, S.; AZUAJE, T. J. Studies on the growth or 
Fusarium sp. on citrus waste for the production of single cell 
proteins. Journal of Food Science and Technology, India 
(1984) 21 (2) 63-67 [En, 21 ref., 5 fig., 4 tab.] Univ. Simon 
Bolivar, Dep. Bioi. Celular, Apartado 80659, Caracas, 
Venezuela. 

Fusarium sp. was grown on a clear filtrate of orange peel 
(4% wjv) as substrate. Protein production improved to 0.25 g 
protein per g of sugar consumed when the cultures were supple
mented with nutrients. Protein production corresponded to 
almost 58% final biomass. A temp. of 27"C and pH of 4.6 were 
found to be opt. 

943 MEHTA, K. l.; CALLIHAN, C. D. Production of protein 
and fatty acids in the anaerobic fermentation of molasses by £. 
ruminantium. Journal of the American Oil Chemists' Society 
(1984) 61 (II) 1728-1734 [En, 20 ref., 4 fig., 9 tab.] Anderson 
Clayton Foods, 3333 North Central Expressway, Richardson, 
Texas 75080, USA. 
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Fermentation of blackstrap molasses by Eubacterium 
ruminantium was studied to investigate the production of pro
tein with potential as a feed. The volatile fatty acids produced 
can be further fermented to produce methane. 

Biological upgrading - pther 

See also absts. 907. 937, 948-949, 952. 954-955, 964, /033. 
1060, 1062. 1074 

944 FERNANDEZ, W. L.; BARRAQUIO, V. L.; ORTIZ, R. L. 
Utilization of whey for the production of methane. {Abstract]. 
NSDB Technology Journal (1981) 6 (4) 20 [En] 

At room temp., whey began to show gas production after 1-
3 days with peak yield on day 4; as much gas was produ,ed as by 
pig slurry. At 55°C both whey and pig slurry began to produce 
gas on the I st day with max. yield aft~r 4 and 7 days, resp.; pig 
slurry gave more gas than whey. In contrast to gas from pig 
slurry, gas from whey was not combustible. Addition of effluent 
from the pig slurry methane generator at 10-20% did not affect 
gas production from whey. 

945 KOSARIC, N.; CAIRNS, W. L.; GRAY, N.C. C.; STECHEY, 
D.; Wooo. J. The role of nitrogen in multi-organism strategies 
for biosurfactant production. Journal of the American Oil 
Chemists'Society(l984) 61 (II) 1735-1743 [En, 18 ref., 7fig., 
5 tab.] Chern., Biochem. Eng., Western Ontario Univ., London, 
Ont., Canada. 

Production of large quantities of biosurfactants which are 
cost-competitive with surfactants of petrochemical origin 
requires the use of cost-free or cost-credit wastes as process feed 
stocks for microbial growth and biosurfactant synthesis. Several 
multiorganism strategies are suggested for improving 
biosurfactant yields from wastes. Municipal wastewater treat
ment sludges can produce a cpst-competitive biosurfactant and 
offset the costs of high quality wastewater treatment. 

946 STEWART, D. J.; BOGUE, M. J.; BADGER, D. M. Biogas 
production from crops and organic wastes. 2. Results of continu
ous digestion tests. New Zealand Journal of Science (I 984) 27 
(3) 285·294 [En, 24 ref., 4 fig., 4 tab.] Invermay Agric. Res. 
Cent., Min. of Agric. and Fisheries, Private Bag, Mosgiel, New 
Zealand. 

Biogas yields per kilogram of total solids (from a variety of 
wastes) decreased as the loading rate increased. Continuous 
digestion was more stable than batch digestion, but biogas yields 
obtained by both methods were very similar. 

947 ZINDER, S. Producing methane using thermophilic bac
teria. New York's Food and Life Sciences Quarterly (1984) 15 
(2) 34 [En, 2 fig.] Dep. Microbial., Ithaca, NY, USA. 

Several new spp. of thermophilic methane-producing bac
teria were isolated, one of which converts acetic acid to methane 
faster than any other known organism. It was found that the 
performance of the digester is very dependent on the physiology 
of the dominant acetic acid-degrading organism present. 

MUNICIPAL WASTES 

See also absts. 927. 945. 1066, 1068 

SoHd wastes 

See also absts. 907, 926, 938 

948 PAUSS, A.; NYNS, E.·J.; NAVEAU, H. Production of 
methane by anaerobic digestion of domestic refuse. In Anaer
obic digestion and carbohydrate hydrolysis of waste. Proceed
ings of the information symposium under the EEC programme 
on recycling of urban and industrial waste, Luxembourg, 8-10 
May 1984. London, UK; Elsevier Applied Science Publishers 
Ltd. (1984) 209-222 [En, 3 ref., 8 fig., 9 tab.] Unit of 
Bioengineering, Catholic Univ. of Lou vain, B-1348 Louvain-la
Neuve, Belgium. 

The non-reliable character of the biomethanation of 
domestic refuse in completely mixed process is essentially due to 



the alkaline content and to the cellulose plus hcmiccllulosc con
tent of the refuse. Two types of two-step processes in which the 
refuse is a little diluted produced higher results than the CSTR. 
The biomethanation of domestic refuse combined with septic 
tank residues is shown to be feasible, more reliable and more 
productive than biomethanation of refuse alone. 

949 VLUGT, A. J. VAN DER; RULKENS, W. H. Biogas pro
duction from a domestic waste fraction. In Anaerobic digestion 
and carbohydrate hydrolysis of waste. Proceedings of the infor
mation symposium under the EEC programme on recycling of 
urban and industrial waste, Luxembourg, 8-10 May /984. 
London, UK; Elsevier Applied Science Publishers Ltd. (1984) 
245-250 [En, 2 fig., 5 tab.) Division of Techno!. for Society 
TNO, P.O. Box 342, NL-7300 AH, Apeldoom, Netherlands. 

The possibilities of producing biogas from the fine organic 
waste fraction obtained from a mechanical separation system 
for municipal refuse were investigated. 

950 JONES, K. L.; GRAINGER, J. M. The application of 
enzyme ~ctivity measurements to a study of factors affecting 
protein, starch and cellulose fermentation in domestic refuse. 
European Journal of Applied Microbiology and Biotechnology 
(1983) 18 (3) 181-185 [En, 25 ref., 5 fig., I tab.] Dcp. 
Microbial., Reading Univ., Reading, UK. 

Analysis indicated cellulose to be the principal component 
of unfermented domestic refuse and the cellulose:lignin ratio to 
be a constant value of 3.5:1. Extracellular enzyme determina
tions were found to be suitable for assessing microbial activity in 
fermenting refuse but not for quantifying rates of polymer 
hydrolysis. 

INDUSTRIAL WASTES 

951 WILDMOSER, A. [Variopur - a procedure for prelimi
nary in-factory purification of industrial effluent.] Variopur -
ein Yerfahren zur innerbetrieblichen Yorreinigung von lndus
tricabwassern. Deutsche Molkerei-Zeitung (1983) 104 (28) 
820, 822-823 [De) Linde AG, Werksgruppe TVT Mtinchen, D-
8023 Hollriegelskreuth, German Federal Republic. 

The Variopur procedure incorporating a mixing and neu
tralization tank, a battery of 4 activated-sludge reactors 
arranged in cascade, a settling tank for separation of activated 
sludge from purified waste water, an aerated container for stabi
lization and temporary storage of excess sludge, and a blower 
installation for reactor aeration is described with inclusion of 
technical data. Its use in the dairy industry is outlined on the 
example of Milchwerk Winzer dairy factory, German Federal 
Republic. [See also DSA 45, 7011.) 

Liquid wastes 

See also abst. 922 

952 BERG, L. VAN DEN Developments in methanogenesis 
from industrial waste water. Canadian Journal of Microbiology 
( 1984) 30 (8) 975-990 [En, 102 ref.) Div. of Bioi. Sci., National 
Res. Council of Canada. Ottawa, Ontario KIA OR6, Canada. 

This review gives a brief account of the historical develop
ment of the methanogenic process for waste water treatment 
and energy recovery. Recent microbiological research is then 
discussed, including progress in anaerobic microbiology and 
developments in practical reactor design. Performance data are 
tabulated for different types of reactor. Dairy waste water and 
whey arc among the types of waste being treated. 

953 WHEATLEY, A. D.; CASSELL, L.; WINSTANLEY, C. I. 
Energy recovery and effluent treatment of strong industrial 
wastes by anaerobic biofiltration. In Anaerobic digestion and 
carbohydrate hydrolysis of waste. Proceedings of the informa
tion symposium under the EEC programme on recycling of 
urban and industrial waste, Luxembourg, 8-10 May /984. 
London, UK; Elsevier Applied Science Publishers Ltd. (1984) 
284-306 [En, 13 ref., 5 fig., 10 tab.] Environmental Biotech no!. 
Group, Dep. Chern. Eng., UMIST, P.O. Box 88, Manchester, 
UK. 

A process for utilizing waste organic materials in industrial 
wash and waste waters is described. The procc:-os relics un the 
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continuous anaerobic fermentation of the waste by mixed cul
ture. The bacteria are immobilised in the reactor on a high 
surface area plastic support media. 

AGRICULTURAL WASTES 

See also absts. 946, 982 

954 HOBSON, P. N.; REID, W. G.; SHARMA, V. K. Anaer
obic conversion of agricultural wastes to chemicals or gases. In 
Anaerobic digestion and carbohydrate hydrolysis of waste. 
Proceedings oft he information symposium under the EEC pro
gramme on recycling of urban and industrial waste, Luxem
bourg. 8-/0 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. (1984) 369-380 [En, 14 ref., I tab.] Rowett Res. 
lnst., Bucksburn, Aberdeen, UK. 

Naturally-occurring, mixed, undefined bacterial cultures 
can convert agricultural wastes to biogas in anaerobic digesters. 
From the mixed digester flora, anqerobic bacteria can be 
obtained which can be used in the production of chemicals from 
starches or fibre~. Some 400 cclullolytic bacterial isolates were 
made over a period from a mesophilic cattle-waste digester. 
Analysis showed that at least 13 different species and genera 
were present with varying abilities to degrade cellulose or straw 
fibres to mixtures of acids, alcohols and gases. 

955 PALANISAMY, A.; RAJASKARAN, P. Combustible gas 
through anaerobic degradation of organic wastes. Madras Agri
cultural Journal (1983) 70 (12) 816-820 [En, 13 ref., 3 tab.) 
Dep. Agric. Microbiol., T.N.A.U., Coimbatore 3, India. 

A combination of weeds and other agricultural wastes with 
animal wastes such as cow dung resulted in a higher gas output 
than cow dung alone. 

956 SENGUPTA, S.; NASKAR, A. K.; JANA, M. L. Saccharifi
cation of untreated agrowastes during mycelial growth of mush., 
room Termitomyces clypeatus on solid beds. Biotechnology and 
Bioengineering (1984) 26 (2) 188-190 [En, 18 ref., 2 tab.) Dep. 
Appl. Biochem., Indian lnst. Chemical Bioi., Calcutta, India. 

From this preliminary observation it appears that this pro .. 
cess of saccharification of untreated biomass has some advan
tages over the in vitro saccharification of cellulose by other 
fungal enzymes. 

Animal wastes 

957 KURODA, M.; SAKAKIBARA, Y. Analyses of :tnaerobic 
digestion treatment of animal manure. Regional Journal of 
Energy, Heat and Mass Transfer (1983) 5 (3) 195-214 [En, 29 
ref., 18 fig., 8 tab.) Dep. Construction, Gunma Univ., Kinju, 
Japan. 

The characteristics of the digester and the effects of various 
operating conditions were studied. The degradation rates of 
animal manure and volatile fatty acid mixtures was determined. 

958 HENRY, D. P.; GREENFIELD, P. F.; THOMSON, R. H. 
The pellicle-growth of Candida ingens; an organism ror the 
treatment of aflp.erobically fermented animal waste and the pro
duction of protein. European Journal of Applied Microbiology 
and Biotechnology (1983) 18 (2) 109-113 [En, II ref., I fig., 3 
tab.] Cent. Anim. Breeding House, Vet. Sci. Farm, Kenmore, 
Qd., Australia. 

A process for the treatment of animal wastes and the pro
duction of protein is under development at the University of 
Queensland. Animal wastes are fermented to produce organic 
acids which are then utilized by a pellicle-forming yeast, C. 
ingens. This is harvested by skimming. The process removes 
carbon and minerals, particularly calcium and phosphorus, 
from the medium and Salmonella and Escherichia coli in the 
wastes are killed. The dry matter yield of C. ingens and its 
utilization of volatile fatty acids and oxygen were studied to 
improve the understanding of the process. 
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Cattle waste 

959 Lo, K. V.; BULLEY, N. R.; LIAO, P. H. Biogas produc
tion from dairy manure and its filtrate. Canadian Agricultural 
Engineering (1983) 25 (I) 59-61 [En, 10 ref.] Bio-Resource 
Eng. Dep., Univ. of British Columbia, 2357 Main Mall, Van
couver, British Columbia V6T I W5, Canada. 

Dairy manure containing 7.5% TS and 6% volatile solids 
(VS) was screened through either a 2.0- or 2.4-mm screen to 
produce filtrates containing resp. 4.3 and 4.7% TS and 3.3 and 
3.7% VS. Unscreened (control) and screened waste samples 
were then fed into laboratory scale (4-1) anaerobic digesters. 
Removal of the coarse solid fraction slightly reduced level of 
methane production at a 16-day hydraulic retention time (0.17 
and 0.18 vs. 0.24 I CH 4/1-day). Screened samples produced 
more methane than unscreened waste at a 12-day hydraulic 
retention time (0.35 and 0.39 vs. 0.20 I CH,/1-day). Screening 
reduced digester val. by 50-60%. The pre-treatment would 
therefore reduce digester processing costs with no decrease in 
methane production. 

960 CHIUMENTI, R.; BIZZOTTO, A. [Anaerobic digestion of 
cattle slurry.] La digestione anaerobica di liquami di bovini. 
Genio Rurale ( 1983) 46 (9) 19-32 [It, 10 ref., 20 fig., 4 tab.] I st. 
di Mec. Agraria, Cattedra di Costruzione Rurali, Univ. degli 
Studi, Padova, Italy. 

The results of 2 years of research are presented. The test 
plant construction and operation is described in detail. The 
cattle housing was modified so as to collect the cattle manure for 
direct transport to the 113 mJ digester. The optimum retention 
period for biogas production was found to be 10- I 5 days. Dry 
matter content, organic constitution and pH of the slurry were 
monitored throughout the experiments; the effects of mixing 
and temp. and the energy values of the slurry before and after 
digestion were also examined. Further research is needed on 
ultimate biogas uses and elimination of hydrogen sulphide; it is 
thought that the method can be simplified and that anaerobic 
digestion of cattle slurry is potentially valuable for energy 
production. 

961 HAYES, T. D.; JEWELL, W. J.; DELL'ORTO, S.; FANFONI, 
K. J.; LEUSCHNER, A. P.; SHERMAN, D. F. Anaerobic digestion 
of cattle manure. 1 n Anaerobic Digestion. Proceedings, I sl 
International Symposium on Anaerobic Digestion, 17-21 Sep
tember, 1979, Cardiff, UK. London, UK; Applied Science Pub
lishers (1979) 255-288 [En, 17 rcr., II fig., 14 tab.] Agric. 
Engng Dep., Cornell Univ., Ithaca, NY 14853, USA. 

The operation and economics of a simplified plug-flow 
digester are described. Biogas was found to be competitive with 
liquid fuel and electricity at current (US) prices on dairy farms 
with as few as 25 cows. 

962 KIELY, P. V. Anaerobic digestion of slurry from cattle 
fed high roughage diets. In Anaerobic digestion and carbohy
drate hydrolysis of waste. Proceedings oft he information sym
posium under the EEC programme on recycling of urban and 
industria/waste, Luxembourg, 8-10 May 1984. London, UK; 
Elsevier Applied Science Publishers Ltd. (1984) 251-258 [En, 6 
reL, 2 fig., 4 tab.] 

Farm scale digestion of slurry from cattle fed a grass silage 
diet was studied in a 200m3 digester. Cattle slurries of different 
total solids content and fine size fractions of slurry were studied 
in laboratory scale batch digestors. The fertiliser value of 
digested slurry was compared with that of undigested slurry in a 
field experiment. 

Pig waste 

See also abst. 944 

963 GROMOZOVA, E. N.; SLYUSARENKO, T. P.; TSYGANKOV, 
S. P. [Determination of parameters of aerobic and thermo
philic microbiologial processes in sewage treatment.] Mikrobio
logicheskii Zhurnal (1984) 46 (5) 12-16 [Ru, en, 14 ref., 4 
graphs, I tab.] Technolog. lnst. Food Industry, Kiev, USSR. 

The use of aerobic and thermophilic microorganisms is one 
of the ways which helps in the purification of waste water. 
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Indices of continuous cultivation of thermophilic microorga
nisms in highly polluted piggery waste were investigated experi
mentally. It was established that values of the economic 
coefficient and specific oxgen demand for the elimination of the 
substrate increased with the dilution rate. 

964 SONG, R. J.; HE, D. H.; Hu, Z. J.; ZHANG, S. Y.; ZIIOU, 
X. K. Biogas from anaerobic fermentation of pig excrements 
under controlled conditions. Regional Journal of Energy, Heal 
and Mass Transfer (1983) 5 (3) 149-160 [En, 5 ref., 8 fig., 6 
tab.] Chengdu lost. Org. Chern., Academia Sinica, Sichuan, 
China. 

Mesophilic fermentation was investigated under controlled 
conditions in order to increase gas productivity. An expression is 
derived by which the theoretical maximum biogas productivity 
under certain conditions can be calculated from experimental 
data. 

SPECIFIC WASTE MATERIALS 

See also abst. 929 

965 DESCHAMPS, A. M.; LEULLIETTE, L. Tannins degrada
tion by yeasts from decaying barks. International Biodeteriora
lion (1984) 20 (4) 237-241 [En, 25 ref., I fig., 3 tab.] Div. 
Precedes Biotechnologiques, Univ. de Technologic, BP 233, 
60206 Compiegne Cedex, France. 

Some yeast spp. isolated from decayed bark samples were 
able to degrade and utilize tannins in pure culture either sub
stantially or partially. Results show that yeasts could play an 
active but restrictive role in the biodegradation of barks in 
nature depending on the species of tannins and the capacity of 
each str. to assimilate a few vegetative components. 

966 KELLER, B.; KELLER, E.; KLAGES, U.; LINGENS, F. Aro
matic amino acid biosynthesis in a 4-chlorobenzonic acid degrad
ing Pseudomonas species; phenylalanine and tyrosine synthesis 
via arogenate. Systematic and Applied Microbiology ( 1983) 4 
(I) 27-33 [En, 32 ref., I fig., 2 tab.] lost. Mikrobiol., 
Hohenhcim Univ., 7000 Stuttgart 70, German Federal 
Republic. 

The regulation patterns of anthranilate synthase, choris
mate mutase, prephcnate dehydratase, prephenate 
dehydrogenase, arogenate dehydratase and arogenate 
dehydrogenase were established. 

967 BAGGI, G.; BOGA, M. M.; CATELANI, D.; GALLI, E.; TREC
CANI, V. Styrene catabolism by a strain of Pseudomonas 
fluorescens. Systematic and Applied Microbiology ( 1983) 4 (I) 
141-147 [En, 17 ref.] lost. Agrarian and Tech. Microbic!., 
Milan Univ., Via Ccloria, 2, 1-20133 Milan, Italy. 

A str. of P. jluorescens, capable of growing on styrene as 
the sole C source was isolated from enrichment cultures. A 
pathway for styrene metabolism via the intermediate formation 
of phenylacetic acid is suggested. 

968 WILSON, J. T.; WILSON, B. H. Biotransformation of 
trichloroethylene in soil. Applied and Environmental Microbi
ology ( 1985) 49 (I) 242-243 [En, 16 ref., I fig., I tab.] Robert 
S. Kerr Environ. Res. Lab., Ada, Okla. 74820, USA. 

Trichloroethylene was shown to degrade aerobically to car
bon dioxide in an unsaturated soil column exposed to a mixture 
of natural gas in air (0.6%). 

969 SzrAJER, H.; LEJCZAK, B.; PAWLACZYK-SZPILOWA, M. 
Enzymic activity of activated sludge in biological treatment of 
wastewater containing dimethylaminc, dimethylformamide and 
methylethylketone. Acta Microbiologica Polonica ( 1984) 33 
(2) 171-178 [En, 18 ref., I fig., 2 tab.] lost. Environ. Protection 
Engneering, Technical Univ. Wroctaw, Plac Gunwaldzki 9, 50-
377 Wroctaw, Poland. 

The compounds present affected the enzymatic activity of 
the activated sludge. Dehydrogenase activity was higher in con
trol activated sludge and stabilization of this activity was 
achieved on the 12th day of the run. Alkaline phosphatase activ
ity was lower than in the control sludge. No correlation between 
activity of the studied enzymes and biodegradation of dimethy
lamine, dimethylformamide and methylethylketone was 
observed. 



970 SCHREIBER, A. F.; WINKL"R, U. K. Transformation of 
tetra lin by whole cells of Pseudomonas stutzeri AS39. European 
Journal of Applied Microbiology and Biotechnology (I 983) 18 
(I) 6-10 [En, 24 ref., 5 fig., I tab.] Lehrsttihl ftir Biologic der 
Mikroorganismen, Ruhr-Univ., D-4630 Bochum, German Fed
eral Republic. 

A bacterium capable of growing on tetralin (1,2,3,4-
tetrahydronaphthalene) as the sole source of carbon and energy 
has been isolated from soil of a coal dump. It has been identified 
asP. stutzeri and converts tetralin to 1-tctralol and 1-tetralone. 

971 KUMAR, N.J.; KRISHNAMOORTHI, K. P.; SWAM INA THAN, 
T. Studies on nitrification of aniline with acclimated activated 
sludge. Biotechnology and Bioengineering (1984) 26 (3) 197-
202 [En, 21 ref., 5 fig., 2 tab.] Natn. Environ. Eng. Res. lnst., 
Nagpur 440 020, India. 

Incomplete biodegradation of aniline will result in undesir
able ammonia production. Nitrification of aniline should there
fore be ensured in the biological treatment before discharge into 
receiving streams. Aniline, however is reported to inhibit the 
nitrification process. Aniline degradation was studied in the 
laboratory to determine the extent of complete biodegradation. 
Although nitrification was suppressed by aniline, degradation of 
aniline to ammonia releases the suppression and nitrification 
proceeds rapidly. 

972 ALLARD, A.-S.; REMBERGER, M.; NEILSON, A. H. Bac
terial 0-methylation of chloroguaicols: effect of substrate con
centration, cell density, and growth conditions. Applied and 
Environmental Microbiology (1985) 49 (2) 279-288 [En, 46 
ref., 6 fig., 5 tab.] Swedish Environ. Res. lnst., Box 21060, S-
1 00 31 Stockholm, Sweden. 

Yields of 0-methylated products were significantly higher 
at the lowest concn and rates of 0-mcthylathion were not linear 
functions of concn. By using disk assays, it was shown that, 
compared with their precursors, all of the 0-methylated metab
olites were virtually nontoxic to the strs. examined. In detail, 
significant differences were observed in the response of Gram
positive and Gram-negative cell strs. to chloroguaiacols. It is 
concluded that bacterial 0-methylation is to be expected in the 
natural environment subjected to discharge of chloroguaiacols. 

973 O'GRADY, D.P.; HOWARD, P. H.; WERNER, A. F. Acti
vated sludge biodegradation of 12 commercial phthalate esters. 
Applied and Environmental Microbiology ( 1985) 49 (2) 443-
445 [En, 8 ref., I tab.] Life and Environ. Sci. Div., Syracuse 
Res. Corporation, Syracuse, NY 13210, USA. 

Two test systems were used to evaluate biodegradability: 
(i) a semicontinuous activated sludge test and (ii) an acclimated 
19-day die-away procedure. Both procedures demonstrated that 
phthalate esters are rapidly biodegraded under activated sludge 
conditions when loss of the parent phthalate ester (primary 
degradation) is measured. 

974 SCHENNEN, U.; BRAUN, K.; KNACKMUSS, H.-J. Anaer
obic degradation of 2-fluorobenzoate by benzoate-degrading, 
denitrifying bacteria. Journal of Bacteriology (1985) 161 (I) 
321-325 [En, 24 ref., 2 fig., 3 tab.] Univ. Gesamthochschule 
Wuppertal, Lehrstuhle ftir Chemische Mikrobiologie FB9, D-
5000 Wuppertal, German Federal Republic. 

Three strs. of the genus Pseudomonas were able to grow on 
2-fluorobenzoate as the sole carbon and energy source. Fluoride 
ion release was stoichiometric, and the reduction of dissolved 
organic carbon indicated total degradation. Cells grown anaero
bically with benzoate were adapted for immediate growth with 
2-fhtorobenzoate, and both compounds were substrates for an 
inducible benzoyl-coenzyme A synthetase, the initial enzyme of 
anaerobic degradation. It is proposed that fluoride is eliminated 
gratuitously by a regioselcctivc reaction in a sequence common 
to both carbon sources. Benzoate, but not 2-fluorobenzoate, was 
oxidized by aerobically grown cells. 

975 GHOSAL, D.; You, 1.-S.; CHATTERJEE, D. K.; 
CHAKRABARTY, A. M. MiCrobial degradation of halogenated 
compounds. Science (1985) 228 (4696) 135-142 [En, 53 ref., 4 
fig., I tab.] Health Sci. Cent., Illinois Univ., Chicago, Ill. 60612, 
USA. 

The mode of degradation of various halogenated com
pounds in isolated pure cultures and the disposition of the 
degradative genes have been studied. In many cases the 
degradativc genes are found to be clustered on plasmids and 
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appear to be under positive control. Genetic selection in vivo and 
genetic manipulations in vitro have allowed construction of strs. 
having wider biodegradativc potentials than their natural coun
terparts. Molecular cloning of the degradativc gene clusters for 
halogenated compounds in vectors with a broad host range also 
allows the transfer of such genes to a large number of Gram 
negative bacteria. The application of 2,4,5-trichlorophenoxy
acetic acid (2,4,5-T)-degrading microorganisms has demon
strated the effectiveness of this str. in removing large amounts of 
2,4,5-T from contaminated soil within a short period and such 
soil has been shown to support the growth of plants normally 
sensitive to low concn of 2,4,5-T. 

976 KWASNIEWSKA, K. Biodegradation of crystal violet 
(hexamethyl-p-rosaniline chloride) by oxidative red yeasts. Bul
letin of Environmental Contamination and Toxicology ( 1985) 
34 (3) 323-330 [En, 15 ref., 4 fig.] Natn. Water Res. Inst., 
Canada Cent. for Inland Waters, Burlington, Ont., Canada. 

The biodegradation of crystal violet is described and the 
role of yeasts or yeast-like fungi in the removal of environmental 
contaminants is discussed. The fermentative str. of Saccharo
myces cerevisiae was also studied and could be considered a 
good mutant for dye in future studies. 

Cellulosic wastes 

See also absts. 9/9, 929, 1058, 1065, 1069, 1072-1074, 1077 

977 GLEN, J. K.; MORGAN, M. A.; MAYFIELD, M. B.; 
KUWAHARA, M.; GOLD, M. H. Extracellular hydrogen perox
ide-requiring enzyme preparation involved in lignin biodegrada
tion by white rot basidiomycete Phanerochaete chrysosporium. 
Biochemical and Biophysical Research Communication (1983) 
114 (3) 1077-1083 [En, 35 ref.] From ABIPC 54, 8329. IPC. 

978 TSAO, G. T. Bacterial hydrolysis: a review. In Anaer
obic digestion and carbohydrate hydrolysis of waste. Proceed
ings of the information symposium under the EEC programme 
on recycling of urban and industrial waste. Luxembourg, 8-/0 
May 1984. London, UK; Elsevier Applied Science Publishers 
Ltd. (1984) 83-99 [En, 33 ref., I fig.] Purdue Univ., West 
Lafayette, Ind. 47907, USA. 

Bacterial hydrolysis of cellulose often slows down anaer· 
obic digestion. In order to enhance cellulose hydrolysis and thus 
also anaerobic digestion, physical and chemical pretreatments 
of various kinds have been investigated. Several common pre
treatment techniques are described in this review. Potential 
alternative processes to bacterial hydrolysis in anaerobic diges
tion arc discussed. 

979 LINKO, M. Ongoing activities in Europe in the field of 
enzymatic hydrolysis. In Anaerobic digestion and carbohydrate 
hydrolysis of waste. Proceedings of the information symposium 
under the EEC programme on recycling of urban and industrial 
waste. Luxembourg, 8-10 May 1984. London, UK; Elsevier 
Applied Science Publishers Ltd. (1984) 100-111 [En, 51 ref.] 
VTT Biotcchnical Lab., Espoo, Finland. 

So far no processes based on the enzymatic hydrolysis of 
cellulosics have progressed beyond pilot scale although research 
on various aspects within this field is going on in most European 
countries. The areas involved include production of the enzymes 
capable of breaking down cellulose and hemicellulose, pretreat
ment of cellulosic materials, hydrolysis of cellulose and hemicel
lulose (primarily xylan) as well as utilization of the hexose and 
pentose sugars formed. The utilization of the sugars may be 
simultaneous with the hydrolysis. Direct conversions of cel
lulosics to ethanol have also been studied. Efficient development 
of the hydrolysis processes is possible only provided that detailed 
knowledge of the biochemistry involved is available. Some Euro
pean institutes arc carrying out important research work in this 
field. 
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980 PAQUOT, M.; THONART, P.; FOUCART, M.; DESMONS, P.; 
MOTTET, A. Improvement of pretreatments and technologies 
for enzymatic hydrolysis of cellulose from industrial and agricul
tural refuse and comparison with acidic hydrolysis. In Anaer
obic digestion and carbohydrate hydrolysis of waste. 
Proceedings oft he information symposium under the EEC pro
gramme on recycling of urban and industrial waste, Luxem
bourg, 8-10 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. ( 1984) 112-124 [En, 7 ref., 6 fig., 6 tab.] Dcp. de 
Techno!., Fac. des Sciences Agronomiques, 5800 Gembloux, 
Belgium. 

Chemical and enzymatic hydrolysis of cellulose arc com
pared. Basic research on paper mill cclluloses shows that it is 
mainly the endo· and cxocellulase activities which arc absorbed 
on the substrate. In the case of the Trichoderma reesii complex 
with Aspergillus niger #-glucosidase, the exoccllulase activity 
has proved to be the limiting factor in the design of a reactor 
which recycles the enzyme complex. Tests were carried out on 
various pretreatments for substrates of more complex chemical 
composition, such as straw, maize stalks, beet pulp. The rate and 
overall degree of hydrolysis, especially for straw, were improved 
by chemical treatments in combination with mechanical 
processes. A first pilot plant for straw hydrolysis was set up with 
the aim of attaining high sugar concn in the fcrmenter. 

981 WooD, T. M.; HOFFMAN, R. M.; BROWN, J. A. Enzy
matic conversion of the carbohydrates of straw into soluble sug
ars. In Anaerobic digestion and carbohydrate hydrolysis of 
waste. Proceedings of the information symposium under the 
EEC programme on recycling of urban and industrial waste, 
Luxembourg, 8-10 May 1984. London, UK; Elsevier Applied 
Science Publishers Ltd. (1984) 125-135 [En, 13 ref., 3 fig., I 
tab.] Rowell Res. Ins!., Bucksburn, Aberdeen, UK. 

An agar plate screening method has been devised for the 
selection of mutant strs. of Penicillium plnophilum which 
hyperproduce cellulase, ,8-glucosidase and xylanase enzymes in 
the presence of a catabolite repressor and for end product inhibi
tor. When cultured in a fermenter one mutant yielded 8 times 
more filler-paper-hydrolysing activity than the wild-type. In one 
of the mutants, xylanase and J1-glucosidasc was substantially 
derepressed in the presence of the catabolite repressor glycerol. 

982 LYNCH, J. M.; HARPER, S. H. T.; CHAPMAN, S. J.; VEAL, 
D. A. Biodegradation of lignocelluloses in agricultural wastes. 
In Anaerobic digestion and carbohydrate hydrolysis of waste. 
Proceedings oft he information symposium under the EEC pro
gramme on recycling of urban and industrial waste, Luxem
bourg, 8-10 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. (1984) 136-145 [En, II ref., 2tab.] Glasshouse 
Crops Res. lnst., Littlehampton, West Sussex, UK. 

The basis for a microbiological treatment process for straw 
is outlined. Cellulolytic fungi convert the cellulose of straw to 
cellobiose and glucose and these products arc chanelled to a N 2-

fixing anaerobe Clostridium butyricum to upgrade the plant 
nutrient value of the straw. A third organism, Enterobacter 
cloacae, which produces extracellular polysaccharide is co-inoc
ulated to support the co-operative microbial community. The 
treated material has the potential to stabilise soil structure and 
control soil-borne diseases. 

983 PARRY, J. B.; SLATER, J. H. Biodegradation of cellulose 
by microbial processes. In Anaerobic digestion and carbohy
drate hydrolysis of waste. Proceedings of the information sym
posium under the EEC programme on recycling of urban and 
industrial waste, Luxembourg, 8-10 May 1984. London, UK; 
Elsevier Applied Science Publishers Ltd. (1984) 159-167 [En, 
22 ref.] Dcp. Environ. Sci., Univ. Warwick, Coventry CV4 
7AL, UK. 

Microbial communities were isolated from soil and com
post and their ability to degrade pure cellulose and complex 
lignocellulosic materials examined in pure and mixed culture. 
The compost community consisted of 5 fungi, one of which 
predominated in all growth studies. This organism was identi
fied as Aspergillus fumigatus and was further examined in pure 
culture to optimise conditions for extracellular enzyme produc
tion and cellulolysis. Conditions for extracellular enzyme pro
duction and cellulolysis by Penicillium simp/icissimum were 
optimised and compared with enzyme levels and breakdown 
rates achieved by Trichoderma reesei and A. fwnigatus. 
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984 SZCZODRAK, J.; ROGALSKI, J.; ILCZCK, Z. Cellulolytic 
acth:ity of moulds. IV. Evaluntion of the utility of cellulosic 
wastes for biosynthesis of cellulases and xylannse by Aspergillus 
terreus F-413. Acta Microbiologica Polonica (1984) 33 (3/4) 
217-225 [En, 27 ref., I fig., 3 tab.] Dep. Applied Microbial., M. 
Curic-Sklodowska Univ., Akademicka 19, 20-033 Lublin, 
Poland. 

The value of various celulosic wastes for the synthesis of 
cellulolytic enzymes by A. lerreus was determined in submerged 
culture. The best results were obtained by using beet pulp. The 
dynamics of their synthesis was observed during a 12-day cul
ture on the medium most favourable for the synthesis of 
ccllulases. 

985 THAYER, D. W.; LOWTHER, S. V.; PHILLIPS, J. G. Cel
lulolytic activities of strains of the genus Cellulonronas. Interna
tional Journal of Systematic Bacreriology (1984) 34 (4) 432-
438 [En, 25 ref., 8 fig., 3 tab.] E. Regional Res. Cent., USDA, 
Philadelphia, Pa. I 9118, USA. 

The cellulolytic activities of 12 strs. of C. were compared. 
The validity of the simple gel hydrolysis technique used in some 
of the studies by partial purification and characterization of an 
extracellular cellulase produced by C.jlavigena was tested. The 
results obtained indicated that the use of carboxymethyl cellu
lose gels was valid. 

986 DILL, !.; SALNIKOW, J.; KRAEPELIN, G. Hydrox
yproline-rich protein material in wood and lignin of Fagus 
sylvatica. Applied and Environmental Microbiology ( 1984) 48 
(6) 1259-1261 [En, I 0 ref., 2 tab.] Ins!. Biochemic und Moleku
lare Biologic, Abteilung Bot., Tcchnische Univ. Berlin, D-1000 
Berlin I 0, German Federal Republic. 

The nitrogen content, distribution and amino acid composi
tion of protein material were determined in wood and lignin of 
F. sylvatica. The data indicated that the nitrogen originated 
from hydroxyproline-rich cell wall glycoprotein, about half of 
which may be bound to the lignin polymer. The implications for 
lignocellulose biodegradation are discussed. 

987 HARSH, N. S. K.; BISHT, N. S. Spent substrate to serve 
as compost for the cultivation of Agaricus bisporus. Interna
tional Biodeterioration (1984) 20 (4) 253-254 [En, 6 ref., I 
tab.] Vivekanand Lab., Hill Agric., Almora-263 601, UP, India. 

A new substrate, tea leaves and waste paper used for the 
cultivation of P/eurotus ostreatus has been evaluated for the 
cultivation of A. bisporus. 

988 Tame microbes mnke a meal of straw. New Scientist 
(1984) No.l431, 25 [En] 

Research to produce a combination of microorganisms to 
spray on straw is described. 

989 BELLAMY, W. D. The application of genetic engineering 
technology to agricultural waste utilization. New York's Food 
and Life Sciences Quarterly (1984) IS (2) 39-40 [En, 4 fig.] 
Dep. Food Sci., Ithaca, NY, USA. 

Thermophilic actinomycetes which digest cellulose to solu
ble sugars are being studied as a source of the enzyme cellulase. 
Work to construct an Escherichia coli capable of synthesizing 
cellulase is described. 

990 WOOD, W. E.; NEUBAUER, D. G.; STUTZENBERGER, F. J. 
Cyclic AMP levels during induction and repression of cellulase 
biosynthesis in Thermomonospora eurvata. Journal of Bacteriol
ogy (1984) 160 (3) 1047-1054 [En, 48 ref., 9 fig., 2 tab.] Dep. 
Microbial., Clemson Univ., Clemson, S. Carol. 29631, USA. 

Specific cellulase production rates (SCPR) were compared 
with intracellular cyclic AMP (cAMP) levels in T. curvata 
during growth on several carbon sources in a chemically defined 
media. The role of cAMP in the mechanism of the repression of 
cellulase biosynthesis appears to be neither simple nor direct, 
since large changes (up to 200-fold) in SCPR accompany rela
tively small changes (10-fold) in cellular cAMP levels. 

991 MULLINGS, R.; PARISH, J. H. Colony morphogenesis in 
a group of cellulose degrading Gram negntife rods from brackish 
habitats. Journal of Applied Bacteriology (1984) 57 (3) 469-
478 [En, 10 ref., 7 fig., I tab.] Dep. Biochem., Univ. Leeds, 
Leeds LS2 9JT, UK. 
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The biochemical and ultrastruCtilral properties of an unu
sual grotip of organisms arc dcscril5cd. These bacteria appear to 
be the dominant cellulose degraders in certain reed beds. 

992 CHAHAL, D. S._ Solid-state fermentation with 
Trichoderma reesei for cellulase production. Applied and Envi
ronmental Microbiology (1985) 49 (I) 205-210 [En, 29 ref., 3 
fig .. 4tab.] Bacleriol. Res. Cent., lnst. Armand-Frappier, Laval, 
Que., Canada H7V I B7. 

CellUlase yields of cellulose in a new approach to solid-state 
fermentation of wheat straw with T. reesei showed an increase 
of c. 72% compared with the yields in liquid-state fermentation 
reported in the literature. The cellulase system obtained by the 
solid-state fermentation of wheat straw contained cellulases, {3-
glucosidase and xylanases. This cellulase system was Capable of 
hydrolyzing 78-90% of delignified wheat straw (10% concn) in 
96 h, without the addition of complementary enzymes, {3-
glucosid~se and xylanases. 

993 CHRAPKOWSKA, K. J. Cellulolytic activity of white, 
b~own and gray wOO~ rot fungi. Acta Microbiologica Polonica 
(1984) 33 (2) 137-145 [En, 17 ref., 4tab.]Instylut Technologii 
ZywrioSci Pochodzenia RoSlinnego, Agric. Acad., ul. Wojska, 
Polskiego 31, 60-624 Poznan, Poland. 

Culture fluids from submerged cultures were assayed for 
cellulolytic activity against ti1c model substrates carbox
ymethylcellulose-Na and Standard Whatman cellulose, and 
natural substrates (celluloscs from pine bark and sawdust). The 
cellulolytic activity of the spp. examined was l:tighly differenti
ated and a high substrate speCificity of the cellulase complexes 
could be determined. Not all the fungi produced EC 3.2.1.4. 
endo-1,4-{3-glucanase under the culture conditions employed 
but all produced a complex of EC 3.2.1.4. exo-1 ,4-/l-glucanascs. 
The fungi were also able to degrade, to a varied extent, the 
higher forms of cellulose. 

994 ROSS, A.; SCHOGER, K.; SCHEIDING, W. Cellulase pro
duction by Trichoderma reesei. European Journal of Applied 
Microbiology and Biotechnology (1983) 18 (1) 29-37 [En, 33 
ref., 14 fig., 4 tab.] Ins!. Tech. Chern., Hannover Univ., 3000 
Hannover I, German Federal Republic. 

A model is proposed for the enzyme production by T. reesei 
which assumes control of the active enzyme transport through 
the cell _membrane as a key parameter for the enzyme activity 
chafige in the culture filtrate. 

995 LEVONEN-MUNOZ, E.; BONE, D. H.; DAUGULIS, A. J. 
Solid state fermentation and fractionation of oat straw by basid
iomycetes. European Journal of Applied Microbiology and 
Biotechnology (1983) 18 (2) 120-123 [En, 17 ref., I tab.] Dep. 
Chern. Eng., Queen's Univ., Kingston, Ont., Canada K7L 3N6. 

Seventeen white-rot and brown-rot fungi were screened for 
their ability to fractionate the lignocellulose structure of oat 
straw through preferential attack of lignin or cellulose. All the 
fungi attacked both lignin and carbohydrate fractions. Poly
porus tulip1jerae and Phanerochaete chrysosporium were cho
sen for further study because of the rapid growth, high substrate 
weight loss and relatively large digestibility increases obtained. 
In addition Po/yporus sp., a slow grower, was tested for nutrient 
requirements. The 3 fungi had different responses to the factors 
tested, including incubation temp. and time. 

996 MACRIS, B. J. Enhanced cellulase and /l-glueosidase 
production by a mutant of Alternaria a/ternata. Biotechnology 
and Bioengineering (1984) 26 (2) 194-196 [En, 14 ref., I tab.] 
Dep. Bioi., Nuclear Res. Cent. "'Demokritos", Aghia Paraskevi, 
Attiki, Greece. 

Cellulolytic activity of the mutant str. of A. alternata was 
far better than many high cellulase microorganisms. The addi
tion of cellulose-123 and carboxymethylcellulose to the growth 
medium markedly enhanced the production of {3-glucosidasc by 
the wild type and mutant strains of A. alternata. 

997 MISHRA, C.; RAO, M.; SEETA, R.; SRINIVASAN, M. C.; 
DESHPANDE, V. Hydrolysis of lignocelluloses by Penicillium 
funicu/osum cellulase. Biotechnology and Bioengineering 
( 1984) 26 ( 4) 370-373 [En, 15 ref., 2 fig., 2 tab.] Biochem. Div., 
Natn. Chern. Lab., Poona 411008, India. 

Long term saccharification rates for the hydrolysis of 
lignocelluloses are low. The enzymatic hydrolysis of cellulose 
appears to be discouraging for practical purposes because of 
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increasing amounts of enzyme needed to obtain a smail increase 
in sugar production. This observation has previously been 
reported for T. reesei cellulases. 

998 MULLINGS, R.; PARRISH, J. H. Mesophilic aerobic 
Gram negative cellulose degrading bacteria from aquatic habi
tats and soils. Journal of Applied Bacteriology (1984) 57 (3) 
455-468 [En, 31 ref., 3 fig., 5 tab.] Dep. Biochem., Leeds Univ., 
Leeds, UK. 

New procedures have been developed for the isolation and 
purification of aerobic and facultatively anaerobic bacteria able 
to utilise cellulose as sole source of carbon and energy. Several 
new groups of Gram negative cellulose-degrading bacteria have 
been revealed. 

999 BORGMEYER, J. R.; CRAWFORD, D. L. Production and 
characterization of polymeric lignin degradation intermediates 
from two different Streptomyces spp. Applied and Environmen
tal Microbiology (1985) 49 (2) 273-278 [En, 28 ref., 5 fig., 3 
tab.] Dep. Bact. Biochem.,Idaho Agric. Exp. Sta., Univ. Idaho, 
Moscow, Idaho 83843, USA. 

The chemistry of acid-precipitable polymeric lignins 
(APPLs), intermediates of lignin degradation, produced after 
various time periods of corn stover lignocellulose degradation by 
the 2 organisms S. viridosporus and S. bad ius, is examined. The 
differences between APPLs produced by S. viridosporus and S. 
badius are reported. They indicate that significantly differing 
mechanisms of lignin metabolism exist between these two ligni
nolytic S. spp. 

1000 COLBERG, P. J.; YOUNG, L. Y. Anaerobic degradation 
of soluble fractions of (14C-Iignin] lignocellulose. Applied and 
Environmental Microbiology (1985) 49 (2) 345-349 [En, 19 
ref., 4 fig., 1 tab.] Environ. Engineering and Sci., Dep. Civil 
Engineering, Stanford Univ., Calif. 94305, USA. 

[ 14C-lignin]lignocellulose was solubilized by alkaline heat 
treatment and separated into different molecular size fractions 
for use as the sole source of carbon in anaerobic enrichment 
cultures. The study was aimed at determining the fate of low
molecular-weight, polyaromeatic lignin derivatives during ana
erobic degradation. Results indicated that the smaller the size of 
the molecular weight fraction, the more extensive the degrada
tion to gaseous end products. Up to 30% of the entire soluble 
lignin-derived carbon was anaerobically mineralized to carbon 
dioxide and methane. 

1001 COLBERG, P. J.; YouNG, L. Y. Aromatic and volatile 
acid intermediates observed during anaerobic metabolism of lig
nin-derived oligomers. Applied and Environmental Microbi
ology (1985) 49 (2) 350-358 [En, 38 ref., 8 fig., 2tab.] Environ. 
Engineering and Sci., Dep. Civil Engineering, Stanford Univ., 
Calif. 94305, USA. 

Anaerobic enrichment cultures acclimated for 2 yr to use a 
14C-labelled,lignin-derived substrate with a molecular weight of 
600 as a sole source of carbon were characterized by capillary 
and packed column gas chromatography. The cultures were 
analysed for the presence of volatile fatty acids and lignin mono
mers, anticipated to be released as intermediate products during 
anaerobic metabolism of the lignin oligomer fragments. 
Accumulation of metabolites was enhanced by inhibiting 
methanogenesis with 2-bromoethanesulphonic acid. Results 
suggest that the ·(3-aryl-ether bond, the most common interno
nomeric linkage in lignin, is susceptible to anaerobic attack, 
with the subsequent release of constituent aromatic monomers. 

1002 HALSALL, D. M.; TURNER, G. L.; GIBSON, A. H. 
Straw and xylan utilization by pure cultures of nitrogen-fixing 
Azospiri/lum spp. Applied and Environmental Microbiology 
(1985) 49 (2) 423-428 [En, 21 ref., 4 fig., 4 tab.] Div. Pl. Ind., 
Commonw. Sci. and Tnd. Res. Organization, GPO Box 1600, 
Canberra City, ACT 2601, Australia. 

A. brasilense and A. /ipoferum, isolated from soils which 
had been amended with wheat straw, were able to utilize straw 
and xylan, a hemicellulose which is a major component of straw, 
as carbon sources for growth and nitrogen fixation. 

1003 CHEN, L.-F.; GONG, C.-S. Fermentation of sugarcane 
bagasse hemicellulose hydrolysate to xylitoi by a hydrolysate
acclimatized yeast. Journal of Food Science (1985) 50 (I) 226-
228 [En, 15 ref., 3 fig., I tab.] Dep. Food Sci., Purdue Univ., 
West Lafayette, Ind. 47907, USA. 
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A Candida sp. which has an increased tolerance to 
untreated neutralised sugarcane bagasse hemicellulose hydroly
sate has been isolated by a continuous adaptation-selection tech
nique which allows yeasts to overcome the inhibitory effect of 
extraneous chemicals in hydrolysate. \Vith this yeast, xylitol is 
produced from untreated full-strength hydrolysate in a yield of 
over 85% of the theoretical value. 

1004 SANDHU, D. K.; KALRA, M. K. Ccllulases of 
Trichoderma longibrachiatum mutants. Acta Microbio/ogica 
Polonica (1985) 34 (I) 33-38 [En, 12 ref., 3 fig.] Dep. Bioi., 
Guru Nanak Dcv Univ., Amritsar-14305, India. 

T. longibrachiawm isolated from decomposing sugar cane 
bagasse, which appeared to be a good cellulase producer and 
potential source of single cell protein was selected to study the 
effect of mutagenesis on cellulase production. Mutants were 
induced by UV irradiation of the parent strain and further 
selected for good cellulase production. It was possible to 
increase cellulase production as measured by comparative 
enzyme activity and biomass production. 

1005 MACKENZIE, C. R.; WILLIAMS, R. E. Detection of 
cellulase and xylanase activity in isoelectric-focused gels using 
agar substrate gels supported on plastic film. Canadian Journal 
of Microbiology (1984) 30 (2) 1522-1525 [En, fr, 10 ref., 2 fig.] 
Div. Bioi. Sci., Natn. Res. Council Canada, Ottawa, Ont. 
Canada KIA OR6. 

A simple, rapid, and highly sensitive technique is described 
for the detection of endoglucanase and endoxylanase in isoelec
tric-focused gels. Agar substrate gels containing 0.1% carbox
ymethyl cellulose or xylan are prepared on Gel bond® plastic film 
and placed in contact with an clectrofocused gel containing the 
enzymes under study. Hydrolysis zones in substrate gels are 
visualized by staining with Congo red. As little as I ng of 
enzyme is detected in 5 min using this technique. 

1006 SANDHU, D. K.; KALRA, M. K. Effect of cultural 
conditions on production of cellulases in Trichoderma 
longibrachiatum. Transactions of the British Mycological 
Society (1985) 84 (2) 251-258 [En, 29 ref., 6 fig.] Dep. Bioi., 
Guru Nanak Dev. Univ., Amritsar-143005, India. 

The production of cellulase components which include FP 
activity, CM-ase and P-glucosidase on carboxymethyl cellulose 
(CMC) was investigated. The relative distribution of cell free 
and cell associated enzymes varied with the age of the culture. 
The opt. pH of the medium for synthesis of enzymes in extracel
lular, cytosol and cell debris associated states was between 4.5 
and 5 with opt. temp. being 27°C. When the medium was 
supplemented with 1% lactose, max. production of cellulolytic 
activities in the culture filtrate was achieved. 

1007 PLAYNE, M. J. Increased digestibility of bagasse by 
pretreatment with alkalis and steam explosion. Biotechnology 
and Bioengineering (1984) 26 (5) 426-433 [En, 32 ref., I fig., 9 
tab.] Biotechnol. Section, CSIRO Div. Chern & Wood 
Tcchnol., Private Bag I 0, Clayton, Viet. 3168, Australia. 

Alkalic treatment and steam explosion of bagasse were 
investigated in order to develop economical and effective meth
ods of increasing the digestibility of bagasse. The treated 
bagasse was to be used as a substrate for the production of 
volatile fatty acids by anaerobic acidogenic bacteria. The digest
ibility of bagasse was increased by either method or a combina
tion of the 2. Such treatments do not appear to inhibit 
degradation by cc\lulase enzymes or rumen microorganisms. 

1008 MACKENZIE, C. R.; BILOUS, D.; JOHNSON, K. G. 
Streptomyces jlavogriseus cellulase: evaluation under various 
hydrolysis conditions. Biotechnology and Bioengineering 
(1984) 26 (6) 590-594 [En, 16 ref., 6 fig.] Div. Bioi. Sci., Natn. 
Res. Council, Ottawa, Ont., Canada. 

S.jlavogriseus CMCase and Avice\ase were very stable at 
30°C but not at40°C or highcr./l-Giucosidase was less stable at 
all temperatures tested. Stabilities were similar at pH 5.5-7, the 
optimal range for enzyme acitivity. Relatively dilute S. 
jlavogriseus cellulase extensively hydrolysed acid-swollen cellu
lose at concentrations as high as I 0% . More highly crystalline 
forms of cellulose were more resistant to attack. 
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1009 ULMER, D.; LEtSOLA, M.; PUHAKKA, J.; FIECHTER, A. 
Phanerochaete chrysosporium: growth pattern and lignin degra
dation. European Journal of Applied Microbiology and Bio
technology (1983) 18 (3) 153-157 [En, 17 ref., 5 fig.] 
Biotechnol. Dep., Swiss Fed. Insl. Technol., Honggerberg, CH-
8093 ZUrich, Switzerland. 

The growth behaviour of P. chrysosporium was character
ised under various growth conditions in nitrogen-limited 
medium with special reference to the onset and rate of lignin · 
degradation. This included the use of a chcmostat operated at 
various dilution rates, batch cultivations in a bio-reactor, and 
eventually various aged cells in a stationary mode of cultivation. 

1010 CHOSSON, J.; DUPUY, P. Improvement of the cel
lulolytic activity of a natural population of aerobic bacteria. 
European Journal of Applied Microbiology and Biotechnology 
(1983) 18 (3) 163-167 [En, 13 ref., 6 tab.] Lab. de Microbiol. 
des Fermentations, 1NRA, 21034 Dijon Cedex, France. 

Populations enriched in cellulolytic flora were obtained 
from natural samples after several transfers in liquid medium 
containing cellulose. Cellulolytic activity increased with 
repeated transfer then stabilised. A method was also used to 
obtain an enrichment in populations attached to cellulose fibres. 
Yeast extract (0.5 g/1) is essential to obtain growth of the 
enriched cultures. Cellulolytic strs. which have been isolated 
from these populations bcolong to the genus Cellulomonas. The 
cellulolytic properties of the enriched cultures and isolated strs. 
were similar. They could hydrolyse 60% of Whatman cellulose 
in 7 days. The isolated strs. showed higher extracellular activity 
against microcrystaline cellulose (Avicel) than against 
carboxymethylccllulose. 

1011 TANIGUCHI, M.; KATO, T.; MATSUNO, R.; KAMIKUBO, T. 
Continuous cellulase production by cell-holding culture. Eurtr 
pean Journal of Applied Microbiology and Biotechnology 
(1983) 18 (4) 218-224 [En, 20 ref., 7 fig., !tab.] Dep. Food Sci. 
Tcchnol., Kyoto Univ., Sakyo-ku, Kyoto 606, Japan. 

A new apparatus for continuous cultivation, fitted with an 
internal separator of fungal cells, is described. With this appara
tus, cell-holding culture of Trichoderma reesei for continuous 
cellulase production was carried out using cellobiose as the car
bon source. The cell-holding culture, with no loss of the myce
lium during continuous filtration, makes it possible to retain a 
high density of the mycelium while removing metabolic prod
ucts. Continuous operation of the cell-holding culture with con
stant or decreasing feeding of fresh medium resulted in a 
dramatic increase in cellulase and ~-glucosidase activities. 

1012 PARTOS, J.; FARDEAU, M.-L.; BELAICH, J.-P. Influence 
of pretreatments on the fermentation of barley straw by unde
fined mixed bacterial populations. European Journal of Applied 
Microbiology and Biotechnology (1983) 18 (5) 308-314 [En, 23 
ref., 3 fig., 7 tab.] Lab. de Chimic Bact., CNRS, F-13277, 
Marseille Cedex 9, France. 

Fermentation of straw by anaerobically mixed cultures 
coming from different biotypes was studied. The influence of 
pretreatments by alkali and by cellulases has been estimated 
using both gas chromatography and microcalorimetry. It was 
shown that pretreatment with cheap alkali caused a four-fold 
increase in the quantity of barley straw fermented by all the 
mixed cultures studied. Pretreatment with cellulases is also 
effective and the effects of both forms of pretreatment are addi
tive. Tn this way it was possible to increase straw fermentation 
by a factor of 6. It was demonstrated that it is mainly the 
hemicelluloses of the straw which are fermented and that cellu
lose is poorly degraded. 

Starch 

See also abst. 1031 

1013 MURO, M. A. DE; PARK, Y. K.; CARIOCA, J. 0. B. 
{Production of ethanol from raw babassu starch by unconven
tional alcoholic fermentation.] Produ~ao de etanol a partir de 
farinha de baba~u, atraves da fermenta~ao alcoOlica nao con
vencional. Revista de Microbiologia (1984) 15 ( 4) 266-271 [Pt, 
en, 9 ref., 3 graphs, 3 tab.] Fac. Food & Agric. Indust., UNI
CAMP, Campinas SP, Brazil. 

Starches were saccharified and fermented simultaneously 
without cooking. Ethanol production was highest from rice 



starch and lowest from babassu starch. The ethanol yield from 
babassu could be improved by using cellulolytic enzymes, par
ticularly a xylem hydrolysing enzyme from Aspergillus niger, 
and by fermentation at 35°C. 

Hydrocarbons, Petroleum 

See also abst. 921 

1014 MURPHY, G. L.; PERRY, J. J. Assimilation of chlorin
ated alkanes by hydrocarbon-utilizing fungi. Journal of Bacteri
ology (1984) 160 (3) 1171-1174 [En, 21 ref., 2 fig., 3 tab.] Dep. 
Microbial., North Carolina State Univ., Raleigh, N. Carol. 
27695, USA. 

The fatty acid compositions of 2 filamentous fungi (Cun
ninghamella elegans and Penicillium zonatum) and a yeast 
(Candida lipolytica) were determined after the organisms were 
grown on 1-chlorohcxadecane or 1-chlorooctadecane. These 
organisms utilized the chlorinated alkanes as sole sources of 
carbon and energy. 

1015 CHAKRABARTY, A. M. Genetically-manipulated 
microorganisms and their products in the oil service industries. 
Trends in Biotechnology (I 985) 3 (2) 32-38 [En, 30 ref., 7 fig., 4 
tab.] Dep. Microbial. lmmunol., Univ. Illinois Med. Cent., Chi
cago, III. 606 I 2, USA. 

Aerobic microorganisms belonging to various genera can 
oxidise a variety of hydrocarbons present in crude oil and usc 
crude or heavy oil as a sole source of carbon and energy. The 
role of genetic manipulation in constructing strs. potentially 
useful for oil recovery and for enhanced synthesis of surfactants 
(to recover wastes) and biopolymers is discussed. 

1016 DOTT, W.; FRANK, C.; WERNER, P. [Microbiological 
examinations of groundwater polluted with hydrocarbons. 1. 
Communication: quantitative and qualitative distribution of bac
teria.} Mikrobiologische untersuchungen eines mit Kohlenwas
serstoffen verunreinigten grundwassers. I. Mitteilung: 
quantitative und qualitative verteilung von bakterienpopula
tionen. Zentra/blall fiir Bakterio/ogie, Mikrobiologie und 
Hygiene, IS (1984) 180 (I) 62-75 [De, en, 45 ref., 3 fig., 3 tab.] 
Hyg.-lnst. Univ. Bonn, Sigmund-Freud-Str. 25, D-5300, Bonn 
I, German Federal Republic. 

After I yr total cell numbers were I0'-107/ml. The bacte· 
ria, which were isolated from N-agar, were chiefly 
Pseudomonas. Flavobacterium. Acinetobacter and other Gram 
negative species, and Arthrobacter and Bacillus. A number of 
'physiological' groups of bacteria found in the groundwater are 
listed. 

Detergents 

1017 UNA, G. V.; GARciA, M. J. N. Biodegradation of non
ionic dispersants in sea water. European Journal of Applied 
Microbiology and Biotechnology (I 983) 18 (5) 315-319 [En, 19 
ref., 5 fig., I tab.] Dep. Chern. Eng., Univ. Santiago de Compos
tela, Spain. 

The aerobic biodegradation of some non-ionic dispersants 
of the Span, Tween and Corexit series in sea water is described. 
The extent to which dispersants are biodegraded, as an indica
tion of their suitability for use on a large scale is discussed. 
Biodegradation may be carried out by monocultures or mixed 
cultures of marine bacteria of the genera Aeromonas, 
Psuedomonas and Flavobacterium. The process was followed 
by absorbance measurements and determination of the kinetics. 

BIOCIDES 

Agricultural biocides 

See also abst. 975 

189 

1018 LINGENS, F.; BLECHER, R.; BLECHER, H.; BLOBEL, F.; 
EBERSPi\CHER, J.; FROHNER, C.; GORISCH, H.; GORISCH, H.; 
LAYH, G. Phenylobacterium immobile gen. nov., sp. nov., a 
Gram-negative bacterium that degrades the herbicide 
chloridazon. International Journal of Systematic Bacteriology 
(1985) 35 (I) 26-39 [En, 45 ref., 5 fig., 6 tab.] lnstitut fUr 
Microbiologic der UniversiHit Hohenheim, D 7000 Stuttgart 
70, German Federal Republic. 

Bacteria which utilize the xenobiotic compounds 
chloridazon, antipyrin and pyramidon as sole carbon sources 
were isolated from various soil samples. The chloridazon
degrading bacteria were characterised as a new genus P. with a 
single sp. P. immobile. 

1019 FATICHENTI, F.; FARRIS, G. A.; DEIANA, P.; CABRAS, P.; 
MELONI, M.; PIRISI, F. M. A preliminary im:estigation into the 
effect of Saccharomyces cerevisiae on pesticide concentrations 
during fermentation. European Journal of Applied Microbi
ology and Biotechnology (1983) 18 (5) 323-325 [En, 6 ref., I 
fig., I tab.]lstituto di Microbiologia Agraria dell'Univ. di Sas
sari, Sassari, Italy. 

Six pesticides commonly used in viniculture were tested. 
After fermentation, 2 of the fungicides (Folpet and Metalaxyl) 
remained unaffected; the fungicide Vinclozolin and 2 of the 
insecticides (Carbaryl and Tetrachlorvinphos) suffered degra
dation not attributable to the yeast; the pyrethroid insecticide, 
Deltametrin, suffered complete degradation attributable to the 
yeast. 

1020 LARKIN, M. J.; DAY, M. J. The effect of pH on the 
selecion of carbaryl-degrading bacteria from garden soil. Jour
nal of Applied Bacteriology (1985) 58 (2) 175- I 85 [En, 21 ref., 
8 fig., 2 tab.] Sub.-Dep. Microbial., Queen's Univ. Belfast, 
David Keir Building, Belfast BT7 INN, UK. 

At an alkaline pH and in aqueous solution carbaryl 
hydrolyses to 1-naphthol, methylamine and caron dioxide, but it 
is more stable at an acid pH. Using soil perfusion column and 
continuous culture enrichments a Pseudomonas sp. was selected 
which could utilize carbaryl as its sole carbon and nitrogen 
source. 

PHENOLS 

1021 RUBIN, H. E.; SCHMIDT, S. Growth of phenol-mineral
izing microorganisms in fresh water. Applied and Environmen
tal Microbiology (1985) 49 (I) I 1-14 [En, 13 ref., 3 fig., 2 tab.] 
Dcp. Zoo!. Physic!., Rutgers Univ., Newark, NJ 07102, USA. 

A method was developed to enumerate the prokaryotic and 
eukaryotic phenol-mineralizing microorganisms present in sam
ples of fresh water. Results indicated that I ngjml phenol was 
not, but 1 s.tg/ml was, a sufficient concn to increase the rate of 
growth of phenol mineralizing microorganisms above that 
obtained with the indigenous nutrients alone. The possible exis
tence of microorganisms capable of metabolizing phenol at both 
high and low concns is discussed. 

1022 CHESNEY, R. H.; SOLLITTI, P.; RUBIN, H. E. Incorpo
ration of phenol carbon at trace concentrations by phenol-miner
alizing microorganisms in fresh water. Applied and 
Environmental Microbiology (1985) 49 (I) 15-18 [En, 13 ref., 
5 fig.] Dep. Zool. Physiol., Rutgers Univ., Newark, NJ 07102, 
USA. 

The fate of phenol carbon at phenol concns ranging from I 
ngfml to I l'gfml was determined in fresh water samples. 
Results show that the parent phenol does not remain in fresh 
water: it is either incorporated into cellular biomass or mineral
ized. However, the incorporated phenol carbon is subject to 
bioaccumulation in nature. 

1023 KLECKA, G. M.; MAIER, W. J. Kinetics of microbial 
growth on pentachlorophenol. Applied and Environmental 
Microbiology (1985) 49 (I) 46-53 [En, 26 ref., 7 fig., I tab.] 
Environ. Chern. Res. Lab., Dow Chemical USA, Midland, 
Mich. 48640, USA. 

Batch and fed-batch experiments were conducted to 
examine the kinetics of pentachlorophenol utilization by an 
enrichment culture of pentachlorophenol-degrading bacteria. 
Kinetic parameters were used to define the opt. conditions for 
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the removal of pentachlorophenol in biological treatment 
systems. 

1024 SHIMP, R. J.; PFAENDER, f. K. Influence of easily 
degradable naturally occurring carbon substrates on biodegrada
tion of monos~bstitutcd phenols by aquatic bacteria. Applied 
and Environmental Microbiology (1985) 49 (2) 394-401 [En, 
29 ref., 4 fig., 6 tab.] Dcp. Environ. Sci. Engineering, Univ. 
North Carolina, Chapel Hill, N. Carol. 27514, USA. 

The natural substrate classes used were amino acids, carbo
hydrates and fatty acids. Samples of the microbial commuqity 
from Lake Michie were adapted to different levels of reprcscnta:: 
tives from each natural substrate class in the chcmostats. After 
an extended adaptation period, the ability of the microbial com
munity to degrade the monosubstituted phenols was deter
mined. Prior exposure to labile natural substrates were shown to 
singificantly enhance the ability of aquatic microbial communi
ties to respond to xenobiotics. 

1025 SHIMP, R.; PFAENDER, F. K. Influence of naturally 
occurring humic acids on biodegradation of monosubstituted 
phenols by aquatic bacteria. Applied and Environmental 
Microbiology (1985) 49 (2) 402-407 [En, 21 ref., 5 fig., I tab.] 
Dep. Environ. Sci. and Engineering, Univ. North Carolina, 
Chapel Hill, N. Carol. 27514, USA. 

Samples oft he microbial community from Lake Michie, N. 
Carol., were adapted to various levels (I 00 to I OOO~tg/1) of 
natural humic acids in chemostats. Results suggest that long· 
term exposure to humic acids can reduce the ability of microbial 
communities to respond to monosubstituted phenols. 

1026 ROZICH, A. F.; LOWE, W. l. Oxidative assimilation 
treatment of a nitrogen-deficient waste. Biotechnology and 
Bioengineering (1984) 26 (6) 613-619 [En, 16 ref., 5 fig.] Civil 
Eng. Dcp., Delaware Univ., Newark, Del. 19716, USA. 

The feasibility of utilising a continuous flow oxidative 
assimilation process for the treatment of nitrogen-deficient phe
nolic wastes is demonstrated. This process would be advanta
geous over conventional treatment processes in that it would 
realise a saving in chemical costs (ammonia as nitrogen source) 
and prevent leakage of excess ammonia from the system. 

PHOSPHORUS 

1027 GANTAR, M.; GAJIN, S.; DALMACIJA, B. [fhe possibil
ity· of phosphate elimination by the use of algae in the process of 
waste water purification.] MoguCnost uklanjanja fosfata pomoCu 
alga u procesu preCiSCavanja otpadnih voda. Mikrobiologija 
(1984) 21 (I) 63-73 [Sh, en, 12 ref., I fig., I tab.]lnstitut za 
biologiju, Prirodno-MatematiCki fakultet u Novom Sadu·; 
21000 Novi Sad, Yugoslavia. 

In a biologically treated mixture of municipal and refinery 
waste the ability of 10 algal cultures to eliminate phosphates 
was examined. The most efficient algae were Chiarella and 
Scenedesmus spp. 

1028 WiNGFIELD, G. !.; GREAVES, M. P.; BEBB, J. M.; SEA· 
GER, M. Microbial immobilization of phosphorus as a poten
tial means of reducing phosphorus pollution of water. Bulletin of 
Environmental Comamination and Toxicology (1985) 34 (4) 
587-596 [En, 12 ref., 3 fig., 2 tab.] AFRC Weed Res. Organiza
tion, Oxford OX5 I PF, UK. 

Laboratory experiments are described that investigated 
phosphorus immobilization by the microflora developing on sub
merged straw and the effects of such fa~tors as straw mass, 
temperature, dissolved P concn and water flow rate. It is sug
gested that this method offers great potential as an additional 
tool in the control of excessive algal growth in small eutrophic 
lakes and reservoirs, particularly those where the major inputs 
of P are from sediments and also in slow flowing drainage 
ditches. 
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SPECIFIC INDUSTRIES 

Food industry 

See also absts. 927. 932, 942, 953 

1029 SAITO, K.; HASUO, T.; TERADA, S.; ICHIJIMA, N.; 
MAETANI, T.; TADENUMA, M. [Utilization of wild yeastS. III. 
Treatment of rice-washing water by yeasts under acidic condi
tions.] Journal oft he Society of Brewing. Japan (1983) 78 (12) 
959-961 [Ja, 5 ref.] Nat. Res. lnst. Brewing, Tokyo 114, Japan. 

Yeasts capable of reducing COD from waste water from 
the washing of rice were isolated in a screening test under acidic 
condition. The most readily distinguishable yeast, identified as 
Hansenula pnomala, reduced 40% of the total organic com
pounds, giving an effluent COD of about 80 p.p.m. 

1030 SAITO, K.; HASUO, T.; TADENUMA, M.; YOSfiiZAWA, K. 
[Characteristics of yeast$ for rice-washing water treatment.} 
Journal of the Brewing Society of Japan (1983) '1.8 (5) 381-384 
[Ja, 8 ref., 7 fig.] Natn. Rcs.lnst. Brewing, 2-6-30 Takinogawa, 
Kita-ku, Tokyo, Japan. From Report of the Research Institute 
of Brewing No. 156, 155-158. 

1031 MORESI, M.; SOLIN AS, M.A.; MATTEUCCI, S. Investi
gation on the operating varia~les of potato starch fermentation 
by Sc!Jwanniom;•ces castel/ii. European Journal of Applied 
Microbiology and Biotechnology (1983) 18 (2) 92-99 [En, 31 
ref., 3 fig., o tab.] Istituto di Chimica Appl. Ind., Rome Univ., 
Via Eudossiana, 18, 1-00184 Rome, Italy. 

The fermentation of potato starch by S. castf!llii was stud
ied at different substrate concn, pH values and nutrient supple
mentation in a shaken-ijask fermenter in a compoSite design 
experiment. The opt. conPitions for max. cell yield were first 
established experimentally and then applied to other starchy 
materials, such as soluble maize starch, maize starch, tapioca 
and rice flour. They were then scaled up in a laboratory fer
menter, and a preliminary kinetic analysis of the process was 
performed. 

1032 PENALOZA, W.; MOLINA, M. R.; GOMEZ BRENES, R.; 
BRESSANI, R. Solid-stat~ fermentatioq; an alternative to 
improve the nutritive \'alue of coffee pulp. Applied and Environ
mental Microbiology (1985) 49 (2) 388-393 [En, 27 ref., 2 fig., 
5 tab.] Inst. Nutrition of Central America and Panama, Guate
mala City, Guatemala. 

Coffee pulg was subjected to a solid-state fermentation 
process using Aspergillus niger. The initial moisture content oi 
the pulp, as well as the fermentation time and temp., had a 
significant effect on the increase in total amino acid content of 
the material. A growing chicken's ration containing 10% of the 
fermented product had a feed efficiency (2.14) simlar to that of 
the standard ration (2. )9}'and was significantly be.tter than that 
pf the diet containing 10% of the original pulp (2.53). The 
difference observed in feed intake and weight gain between the 
standard diet and that with 10% of the fermented product is 
considered to he due to palatability factors which should be 
studied further. -

1033 CHALUTZ, E.; KAP.ULNIK, E.; CHET, I. Fermentative 
productio~ of ethylene bY Penicillium digitatuni from citrus 
fruit peel. European Journal of ~pplied Microbiology a'!d 
Biotechnology (1983) 18 (5) 293-297 [En, 24 ref., 6 fig., I tab.] 
Div. Fruit & Veg. Storage, ARO, Volcani Cent., Bet Dagan 
50250, Israel. 

Conditions were studied and optimised for max. produc
tion. Rates of production could be increased not only by select
ing a high ethylene producing fungal isolate but also by cutting 
the peel tissue prior to inoculation for higher surface area, by 
inoculating the tissue with blended mycelium and by incubating 
it in the dark. Addition of fruit juice to the inoculated peel 
homogenate increased by 100 times the rate of ethylene produc
tion. The addition of various waste materials, obtained from 
processing of citrus juice, yeast, starch and alcohol each 
increased ethylene production by a factor of 4.5-5. 



1034 CHACON, G.; FERNANDEZ, J. L. (Using coffee pulp for 
biogas production.] Capacidad de Ia pulpa del cafe para Ia 
producci6n de biogas. Turrialba (1984) 34 (2) 143-146 [Fr, Es, 
en, 18 ref., I fig., I tab.] Escuela de lngenieria Quimica, Univer
sidad de Costa Rica. 

Degradability of corfee pulp was measured using metha
no~enic anaerobic fermentation on a lal;loratory scale of 250 
em , batch process, and 2.5 cm3 and 200 cm3 scales in the semi
continuous process. Yields ofbiogasfkg TS were 0.15 cm3 under 
real conditions and 0.20 m3 under ideal conditions. I feoffee pulp 
is left to oxidize for at least 72 hours, no problems are exper
ienced in processing. 

Fermentation industry 

1035 HASUO, T.; TERAUCHI, T.; SAITO, K.; TADENUMA, M. 
[Behaviour of yeasts used for waste-water treatment in Sake 
mash (Moromi).] Journal of the Brewing Society of Japan 
(1983) 78 (2) 146-147 [Ja, 4 ref., I fig., 4 tab.] Natn. Res. Ins!. 
Brewing, 2-6-30, Takinogawa, Kita-ku, Tokyo, Japan. From 
Report of the Research Institute of Brewing No. 156, 159-160. 

1036 SAITO, K.; HASUO, T.; TERADA, S.; FUJIKAWA, S.; 
TADENUMA, M. [Treatment of waste water discharged from 
muscovndo-spirits (Kokuto-shochu) production using yeast. Util
ization of wild yeasts (Part II).] Journal of the Brewing Society 
of Japan (1983) 78 (12) 954-958 [Ja, 6 ref., 2 fig., 9 tab.] Natn. 
Res. Inst. Brewing, 2-6-30, Takinogawa, Kita-ku, Tokyo, 
Japan. From Report of the Research Institute of Brewing No. 
156, 147-151. 

1037 VRIENS, L.; EYNDE, E. VAN DEN; VERACHTERT, H. 
Parameters affecting protein production from brewery waste 
water in a multi-channel laboratory-scale ncth:ated sludge sys
~em. European Journal of Applied Microbiology and Biotech
nology (1983) 18 (1) 52-59 [En, 7 ref., 8 fig., 2 tab.] Lab. Ind. 
Microbial. Biochem., Leuven Univ., B-3030 Heverlee-Louvain, 
Belgium. 

With the aim of studying the possible utilization of brewery 
waste water activated sludge for animal feeding, the influence of 
the solids retention time (SRT) and nitrogen supplementation 
were investigated, especially with respect to biomass production 
and biomass composition. It was found that the SRT strongly 
influenced both parameters. At an SRT of from 4 to 6 days 
excellent biomass production was obtained, with the highest 
protein content. Supplementation with urea doubled the protein 
production. 

Dairies 

See also absts. 924, 932-934, 939, 944 

1038 HAAST, J. DE; BRITZ, T. J.; NOVELLO, J. C.; LATEGAN, P. 
M. Anaerobic digestion of cheese whey using n stationary 
fixed-bed reactor. New Zealand Journal of Dairy Science and 
Technology (1983) 18 (3) 261-271 [En, 20 ref.] Dep. of Dairy 
Sci., Univ. of Orange Free State, Box 339, Bloemfontein 9300, 
South Africa. · 

A downflow fixed-bed reactor, operated at 35°C, was suc
cessfully used for the anaerobic digestion of diluted cheese 
whey. The whey was prefermented and neutralized before being 
added to the reactor. Chemical Oxygen Demand (COD) reduc
tions of 85-87% were obtained at hydraulic retention times of 
4.3 days and 3.5 days and daily COD loading rates of 3.1 and 
3.8 kg/m3, resp. In spite of a better biogas yield at a retention 
time of 3.5 days (daily yield at STP of0.42 vs. 0.40 m3 /kg COD 
added), the fatty acid content of the reactor effluent at this 
loading rate showed a marked increase. Therefore, fatty acid 
analysis of the effluent provided a better indication of overload
ing. The biogas produced had a methane content of 55-60%. 
Results further indicated that 63.7% of the calorific value of the 
substrate feed was converted to methane energy. 

1039 L!NKO, P.; LINKO, Y. Y. Continuous ethanol fermen
tation by immobilized biocatalysts. Enzyme Engineering ( 1982) 
6, 335-342 ISBN 0-306-41121-0 [En, 18 ref.] Dcp. of Chern., 
Helsinki Univ. of Tech., Espoo, Finland. 

Batch and continuous ethanol fermentation experiments 
were performed with Kluyveromyces fragi/is immobilized on 
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calcium alginate gel beads, using demineralized whey and whey 
ultrafiltration permeate as substrates. Resl)lts are also shown fOr 
a bioreactor consisting of a 50/50 mixture of calcium alginate 
gel-entrapped Saccharomyces cerevisiae cells and Duolite S-
761 phenol-formaldehyde resin-adsorbed glutaraldehyde-cross
linked Aspergillus niger fl-o-galactosidase. Liquid whey con· 
taining about 5% (wfv) of lactose yielded ethanol at about 20 
gfl. Nearly quantitative conversions were obtained at 4-5 h 
residence times with both whey materials using continuous fer
mentation for ~ 1 month. 

1040 FODA, M. S. Production of fungal enzymes and pro
teins from. high salt cheese wheys. Journal of the Science of 
Food and Agriculture (1981) 32 (II) 1109-1114 [En, 17 ref.] 
Microbial Chern. Lab., National Res. Cent., Dokki, Cairo1 

Egypt. 
Much Egyptian whey contains high salt concn. as the 

cheese is made from salted whey. The following 4 strains of 
fungi were seh;cted for their ability to grow well on buffalo whey 
containing salt: Aspergillusj/avus B, A. niger 73, A. ochraceus 
67 and A. terreus 1. The fungi grew well on whey containing 5 or 
10% NaCI, giving DM yields of 9-30 gfl in 7-9 days at 28°C, 
but grew poorly at 15% NaCI and did no! grow at 20% NaCI. 
Strong proteolytic activities were exhibited by A. ochraceus, A. 
j/avus and, to a lesser extent, by A. niger in the presence of up to 
10% salt. Powerful milk-clotting activities were also detected in 
culture s~pernatants of A.jlavu.s and A. ochraceus. Extracellu
lar ,8-o-galactosidases were released into the culture fluids of 
these fungal strains. Growing the fungi on salted whey may be 
useful for production of microbial protein and economically 
important enzymes. 

1041 YANG, S. T.; 0KOS, M. R.; NYE, J. C. Kinetics of 
methane fermentation of whey. ASAE Paper (1982) No. 82-
3592, 19pp. [En, 15 ref.] Agric. Engineering Dep., Purdue 
Univ., West Lafayette, Indiana 47907, USA. From Agricul
tural Engineering Abstracts 8. 3425. 

Fermentation kinetics of methane fermentation of whey 
was studied. Products distribution in the fermentation was 
dependent on fermentation conditions as well as on microorga
nisms participating. A model of a specific methane fermentation 
and an economic analysis of a completely mixed anaerobic filter 
treating whey are presented. 

1042 SHERMAN, D. F.; LOEHR, R. C. Selecting a treatment 
alternative for milkhouse wastewater. ASAE Paper ( 1982) No. 
82-2506, 21pp. [En, 13 ref.] Arizona Dairy Co., Higley, Ari
zona, USA. From Agricultural Engineering Abstracts 8, 2781. 

A decision framework was developed for selecting a treat· 
ment process. The processes under consideration included septic 
tank-soil adsorption field, land application (slow infiltration, 
rapid infiltration, overland flow and grass filter strip) and facul
tative lagoons. Parameters evaluated included: waste water flow 
and characteristics; design objc;:ctive; soil and site characteris
tics; and land availability. The effectiveness of the selection 
process was demoqstrated in a design example (50 cow dairy 
farm). 

1043 BARRETT, E. L.; COLLINS, E. B.; HALL, B. J.; MATOI, S. 
H. Production of 2,3-butylene glycol from whey by Klebsiella 
pneumoniae and Enterobacter aerogenes. Journal of Dairy Sci
ence (1983) 66 (12) 2507-2514 [En, 20 ref.] Dep. of Food Sci. 
& Tech., Univ. of California, Davis, California 95616, USA. 

Sweet whey and neutralized acid whey were excellent 
media for production of 2,3-butylene glycol by Klebsiella 
pneumoniae and Enterobacter aerogenes. Sterilization of the 
whey was unnecessary and no adjustment of pH was needed for 
sweet whey. Butylene glycol production was most efficient at 
33°C forK. pneumoniae and at 37°C for E. aerogenes. Aera
tion significantly improved yields. Addition to whey of sodium 
acetate at 50 mM increased production of butylene glycol + 
acetoin by E. aero genes, but with K. pneumoniae the increase in 
butylene glycol production was offset by a decrease in acetoin 
formation. Max. yields of the glycol + acetoin (0.3 M) were 
obtained with K. pneumoniae in 48-64 h; this corresponds to the 
production of about 10 kg glycol from 380 I whey. 

1044 FERNANDEZ, W. L.; BARRAQUIO, V. L.; CABANGON, F. 
R. The screening of yeasts for alcohol production in whey. 
[Abstract]. NSDB Technology Journal (1981) 6 (4) 19 [En] 
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Of 35 yeast strains screened, 8 produced some alcohol when 
cultured at I% (wet weight basis) in sterilized whey. Candida 
pseudotropicalis and Kluyveromyces fragi/is produced 2.33 
and 0.89% alcohol, resp., in a 4-day culture: the other 6 yeast 
strains produced <0.5% alcohol. 

1045 FERNANDEZ, W. L.; BARRAQUIO, V. L.; BERNADINO, M. 
H. N. Alcoholproduclion by eight yeasts in whey. [Abstract]. 
NSDB Technology Journal (1981) 6 (4) 19-20 [En] 

In soft cheese whey with or without Escherichia coli and 
with or without (N H,),S04, alcohol production by Kluyvero
myces fragilis, K. marxianus, Saccharomyces bayanus, S. carl
sbergensis [S. uvarum] and 3 strains of S. cerevisiae, resp., 
averaged 0.7, 0.7, 0.5, 0.9 and 0.2-0.6%. In whey without and 
with E. coli, rcsp., Candida pseudotropicalis gave 2.8 and 3.0% 
alcohol after 72 h. (N H4) 2S04 at 0.0025-0.005% increased alco
hol production. 

1046 FERNANDEZ, W. L.; BARRAQUIO, V. L.; PARDUCHO, B. 
R. Ensilaging of rice straw, sugarcane bagasse and sawdust 
with soft cheese whey. NSDB Technology Journal (1981) 6 (4) 
20-21 [En] 

Rice straw, sugarcane bagasse or sawdust mixed with twice 
their weight of whey, water or 20% aqueous molasses was 
ensiled for at least 4 wk. Voluntary intakes in 4 h by Holstein
Friesian cows were 6502, 6530 and 1031 g for straw, bagasse 
and sawdust silages made with whey, 5113,4644 and 540 g for 
silages made with molasses and 3754, 3091 and 190 g for silages 
made with water. 

1047 WELSH, F. W.; VELIKY, I. A. Production of acetone
butanol from acid whey. Biotechnology Letters (1984) 6 (I) 61-
64 [En, 6 ref.] Div. of Bioi. Sci., NRC, Ottawa KIA OR6, 
Canada. 

Clostridium acetobutylicum ATCC 824 was used to pro
duce butanol and acetone by fermenting acid. whey. Both 
autoclaving and agitation played roles in solvent production. 
Maximum production was obtained in 120 h using autoclaved, 
pH adjusted (6.0) acid whey ai37°C in a fermenter that was not 
agitated. 

1048 LINKO, Y. Y.;SORVARI, M.; HARJU, M.; HEIKONEN, M.; 
LINKO, P. Whey alcohol production with immobilized yeast. 
[Abstract]. Kemia-Kemi ( 1983) 10 (II) 964-965 [En, 4 ref.] 
Dep. of Chern., Helsinki Univ. of Tech., Kcmistintie I, SF-
02150 Espoo 15, Finland. 

Kluyveromyces fragi/is cells immobilized on calcium 
alginate gel beads were used in ethanol production from whey. 
Lowering the pH from 4.5-5.0 to 3.0 had no adverse effect on 
continuous fermentation of 5% lactose whey ultrafiltration per
meate, but slowed fermentation of 15% lactose but not of 5 or 
10% lactose in batch fermentations. At pH 3.0, ethanol yield 
and stability were max. at 25°C, and yield was greatly influ
enced by lactose concn. Slight aeration during continuous fer
mentation increased biocatalyst operational stability, and in 
batch fermentation, slow mixing increased fermentation rate 
with 10% but not 5% lactose. In pilot-scale tests with a column 
reactor of 50-1 bed val., 2% (wfv) effluent ethanol concn. was 
maintained continuously with 5% lactose whey permeate, pH 
3.0 and 4 h residence t1me. 

1049 TEIXEIRA, A. A.; JOHNSON, D. E.; ZALL, R. R. New 
uses for lactose permeate. Food Engineering (1983) 55 (5) 110-
111 [En] Univ. of Florida, Gainesville, Florida 32601, USA. 

It is estimated that the potential domestic (USA) market 
for whey protein concentrates could absorb 10 times their out
put in the country in 1981. However, the prospects for utilizing 
the concurrently produced permeate in lactose production are 
very limited. Alternative applications include: mixing concen
trated (e.g. at 40% TS) permeate with molasses at up to 30% 
rate for animal feeding; fermenting and condensing it to pro
duce an ammoniated feed supplement (lacto·whey) with 60% 
TS containing 45% crude protein; hydrolysing permeate to pro
duce syrup for usc as sweetener; fermenting permeate into etha
nol or gasohol; and using it in the production of methane. 

1050 GROENEWOLD, J. C. Dairy wastes. Journal, Water 
Pollution Control Federation ( 1982) 54 (6) 700-702 [En, 47 
ref.] Kraft Inc., 801 Waukegan Road, Glenview, Illinois 60025, 
USA. 
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Literature (almost exclusively 1979-1981) relevant to 
treatment of dairy wastes' is briefly reviewed. Sections are 
devoted to legislation, whey disposal, case histories of disposal 
schemes, and applied research. [Sec also DSA 43, 168] 

1051 SCHWARTZ, R. D.; BODIE, E. A. (STAUFFER CHEMICAL 
Co.) Production of fermented whey products containing n thick~ 
ening polymer. United States Pate/11 (1984) US 4 442 128 [En] 

Xanthomonas campestris A TCC 31922 is cultured in a 
medium containing typically 2% dried whey, 1.5% glucose and 
0.025% yeast extract. The medium is maintained at 28°C and is 
constantly aerated during fermentation, achieving a viscosity of 
200 cP at a shear rate of 12 s·1

• The polysaccharide polymer 
formed in the whey medium converts 1t to a thickening agent 
that can be used by the food industry. 

1052 SCHWARTZ, R. D.; BODIE, E. A. (STAUFFER CHEMICAL 
Co.) Fermentation of whey to produce a thickening polymer. 
United States Patent (1984) US 4 444 792 [En] 

Xanthomonas campestris ATCC 31923 is typically incu
bated at 20-35°C in a medium containing 4% dried whey and 
0.05% yeast extract; this strain is a novel microorganism having 
the ability to grow on lactose as the sole source of carbon. The 
fermented whey product can be used as a thickening agent, 
either fresh or after drying, in milk products and other foods. 

1053 SCHWARTZ, R. D.; BODIE, E. A. (STAUFFER CHEMICAL 
Co.) Fermentation of whey to produce a thickening agent. 
United States Patent (1984) US 4 444 793 [En] 

Whey is fermented to produce a thickening agent for use in 
the food industry by cultivating Leuconostoc mesenteroides 
ATCC 14935 in a medium typically containing 4% dried whey, 
10% sucrose, 0.05% yeast extract and 0.1% K2HP04 as a buffer. 
The product can be dried before use as a thickener. 

1054 WEILAND, P.; JOSTMANN, T.; ONKEN, U. !Continuous 
yeast production from whey in an airlift fermentor.] Kontinuier
liche Verhefung von Molke in einem Airlift-Schlaufenreaktor. 
Chernie Ingenieur Technik (1984) 56 (3) 244-245 [De, 5 ref.; 
the full manuscript (MS 1203/84) for this synopsis is available 
from Verlag Chemic GmbH, D-6940 Weinheim for DMI6 as 
microfiche or DM46 as photocopy] lnst. fUr Technologie, 
Bundesforschungsanstalt fiir Landwirtschaft, Bundesallee 50, 
3300 Brunswick, German Federal Republic. 

Candida blankii, C. humicola and Saccharomycesfragilis 
were tested for growth in whey at 30 and 35 'C. C. blankii had 
the shortest generation time and highest biomass yield, com
bined with good temperature and pH tolerance, and was there· 
fore selected as the most suitable for experiments where sweet 
whey in various dilutions (0.6·4.5% lactose by wt.) was used to 
grow yeast in an airlift fermentor. In continuous operation of the 
fermentor, highest biomass yields expressed in g DMfg lactose 
(Y,1,) and g DMfg 0 2 (Y02) were obtained when init~allactose 
concn. was 0.6%. At this initial concn. the lactose was used up 
almost completely, and the effiuent left after removal of the 
biomass had a very low BOD. Increasing the initial lactose 
concn. to 1.5% increased biomass production but decreased Yx1, 
and Y02• 

1055 MANN, E. J. Whey utilization. Dairy Industries 
International (1984) 49 (6;7) 13-14; 11-12 [En, 61 ref.] Com
monwealth Bureau of Dairy Sci. & Tech., Shinfield, Reading 
RG2 9BB, UK. 

The author reviews the subject with particular reference to 
whey utilization in animal feeds, beverages, alcohol production, 
lactose manufacture, manufacture of egg substitutes, bakery 
products, confectionery products, meat products and infant 
foods. 

1056 PRIGENT, Y.; FRANCO, A. [A lactic acid and mem
brane fermentation. Extraction of sodium lactate from fer
IJlCnted lactose solutions by ultrafiltration and electrodialysis.] 
Etude d'un fermenteur lactique a membranes. Extraction par 
ultrafiltration et etectrodialyse du lactate de sodium contenu 
dans le jus de fermentation de lactose suppiCmentC. Lait (1984) 
64 (638/639) 217-238 [Fr, en, 13 ref.] CNRS/ENSCR, Ave
nue du General· Leclerc, 35000 Renncs-Beaulieu, France. 

Lactic acid can be produced from lactose (e.g. in whey) by 
fermentation with lactic acid bacteria. A process is described in 
which the lactic acid produced by Lactobacillus helveticus and 
Streptococcus thermophilus is extracted from the culture fluid 



by combined ultrafiltration and electrodialysis techniques. The 
ultrafiltration separates whole cells and debris from the sodium 
lactate and unused lactose and other nutrients in the permeate. 
Electrodialysis of the permeate yields a concentrated and pori~ 
tied sodium lactate solution. Whole cells and unused nutrtents 
can be recycled in the fermenter. 

1057 AL-SHABI~I, M. M. A.; YOUNIS, N. A. J. Fermenta
tion of whey filtrate by Kluyveromyces fragilis: the effect on cell 
lipids. Canadian Institute of Food Science and Technology 
Journal (1984) 17 (2) I 17-120 [En, fr, 17 ref.] Dep. of Food 
Sci., Coil. of Agric., Univ. of Baghdad, Baghdad, Iraq. 

Cheese whey was deproteinizcd by heating at 85°C for 30 
min at pH 4.5, and was filtered I 8 h later. The filtrate was 
utilized by fermentation with Kluyveromyces fragilis NCIM 
3217, a lactose-fermenting yeast. Growing the yeast at 27°C 
with aeration in whey filtrate supplemented with minerals 
resulted in over 90% reduction in COD. This was coupled with 
an increase in the fat content of the yeast (equivalent to 5.6-6.8 
g/1 culture medium). The neutral lipids fraction of the yeast 
cells contained C14 to C28 fatty acids, with unsaturated fatty 
acids amounting to 53-77%. The polar lipids fraction contained 
C I 4 to C32 fatty acids. 

Sugar refineries 

See also abst. 943 

1058 COUGHLAN, M. P.; MOLONEY, A. P.; CONSIDINE, P. J.; 
O'RORKE, A.; HACKETT, T. J.; THOMPSON, M. Production of 
fermentable substrates by enzymic hydrolysis of beet-processing 
waste. In Anaerobic digestion and carbohydrate hydrolysis of 
waste. Proceedings of the information symposium under the 
EEC programme on recycling of urban and industrial waste, 
Luxembourg. 8-10 May 1984. London, UK; Elsevier Applied 
Science Publishers Ltd. (1984) 146-158 [En, 16 ref., 5 fig., 5 
tab.] Dep. Biochem., Univ. College, Galway, Irish Republic. 

Culture filtrates of Talaromyces emersonii. or of 
Trichoderma reesei, when grown on beet pulp synthesise a 
range of enzymes that catalyse the conversion of the polysaccha
ride components of this agricultural residue to soluble sugars. 
The enzymic saccharification process is facilitated if the pulp is 
pretreated by milling or by incubation with alkali or peracetic 
acid. However, treatment of unmilled pulp with commercial 
pectinase prior to addition of Talaromyces or Trichoderma 
culture filtrates is even more effective. Almost complete hydrol
ysis of the polysaccharide content has been achieved under suit
able conditions. 

1059 SAMNA, P.; CAMILLI, M.; DEGEN, L. Energy recovery 
from agro-industrial wastes using fixed bed anaerobic reactors. 
In Anaerobic digestion. and carbohydrate hydrolysis of waste. 
Proceedings oft.he informatfon symposium uncler the EEC pro
gramme on recycling of urban and industrial waste, Luxem
bourg. 8-10 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. (1984) 274-283 [En, 7 ref., 5 fig., 2 tab.] 
ASSOPENI, ENJ Group Res. Assoc., 000 15 Monterofondo, 
Rome, Italy. • 

The development of utilization of sugar refinery wastes 
from laboratory scale to full-scale industrial plant is described. 

1060 GoSWAMI, P. C.; SINGH, H. D.; BARUAH, J. N. Isola
tion of phytosterols from sugarcane press mud and microbial 
conversion of the phytosterols to 17-ketosteroids. Current Sci
ence (1984) 53 (17) 917-919 [En, 5 ref., 2 fig.] Biochemistry 
Div., Regional Res. Lab., Jorhat 785 006, India. 

Phytostcrols were isolated from sugarcane press mud along 
with wax and lipids. Microbial conversion of the phytosterols to 
androst-4-cnc-3, I 7-dione (AD) and androsta-1 ,4-diene-3,1 7-
dione (ADD) is described. These compounds can serve as 
intermediates in the synthesis of steroid hormones. 

1061 TOPPING, M. D.; SCARISBRICK, D. A.; LUCZYNSKA, C. 
M.; CLARKE, E. C.; SEATON, A. Clinical and immunological 
reactions to Aspergillus niger among workers at a biotechnology 
plant. British Journal of Industrial Medicine (1985) 42 (5) 
312-318 [En, 13 ref., 4 fig., 2 tab.] Health & Safety Executive, 
London, UK. 

The workforce at a biotechnology plant producing citric 
acid by fermentation of molasses with a str. of A. niger was 
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studied. A combination of a respiratory questionnaire and 
clinical assessment identified I 8 subjects ( 4.9% of the 
workforce) with work related bronchospasm·. In 9 of these evi
dence of sensitization to A. niger was obtained by skin prick 
tests and radioallcrgosorbent test (RAST) using as an antigen 
an extract of the A. niger culture fluid from the process. Of the 
325 subjects without work related bronchospasm, only 9 (2.7%) 
had a positive prick test. There were no subjects with symptoms 
of extrinsic allergic alveolitis. Investigation into the source of 
the antigen showed that whereas in some areas of the plant A.· 
niger spores were present, in others there were no detectable 
spores. In three areas, however, extracts of filters from air sam~ 

_piers were shown by RAST inhibition to contain A. niger anti
gens, indicating that the culture fluid was generating airborne 
antigen. RAST inhibition studies shOwed that the A. niger cul
ture fluid used in the process contained antigens that were not 
present in a commercially available A. niger extract, and the 
importance in this type of investigation of using antigens pre
pared from material to which the workers are exposed is 
emphasized. 

Pulp and Paper industry 

See also absts. 972, 107 I 

1062 WANG, C.; MCCARTHY, J. L. (Characteristics of 
thermomechanical pulping (TMP) effluents and their biological 
treatment to yield methane.] Journal of Nanjing Institute of 
Forestry (1984) No.3, 17-22 [Ch, en, 6 ref., 4 fig., 3 tab.] 
Nanjing lnst. For., Nanjing, China. 

The contents of total solids and total volatile solids are 
similar to those of a machine effluent from a straw board mill. A 
high percentage reduction in COD (about 80%) was obtained in 
an arfuerobic flow system with a partial recycle flow. The con
tent of methane in the biogas is more than 80%. 

Mining industry 

1063 HERLIHY, A. T.; MILLS, A. L. Sulfate reduction in 
freshwater sediments receiving acid mine drainage. Applied and 
Environmental Microbiology (1985) 49 (!) 179-186 [En, 38 
ref., 5 fig., 3 tab.] Dep. Environ. Sci., Virginia Univ., Char
lottesville, Va. 22903, USA. 

Measurements taken in a section of Lake Anna, Va. which 
receives acid mine drainage and in an unpolluted area, suggests 
that enhanced sulphate reduction in the lake sediments plays an 
important role in the removal of acid mine drainage pollution. 

1064 KARGI, F.; WEISSMAN, J. G. A dynamic mathematical 
model for microbial removal of pyritic sulfur from coal. ,Biotech

' no/ogy and Bioengineering ( 1984) 26 (6) 604-612 [En, 3 I ref., 
12 fig.] Dep. Chern. Eng., Biotechnol. Res. Cent., Lehigh Univ., 
Bethlehem, Pa. 18015, USA. 

A model has been developed to describe microbial 
desulphurization of coal by Thiobacil/us ferrooxidans. The 
results obtained from the model are in good agreement with 
published experimetal data on microbial desulphurization of 
coal and bacterial ore leaching. 

BIODEGRADATION ORGANISMS 

See also abst. 963 

Bacteria 

See also absts. 908, 9/6, 9/8, 970, 974, 978, 982, 985. 990. 
992. 994, 998, 1056 

' 1065 KHAN, A. W.; MEEK, E.; SOWDEN, l. C.; COLVIN, J. R. 
Emendation of the genus Acetovibrio and description of 
Acetovibrio cel/ulosolvens sp. nov., a nonmotile cellulolytic 
mesophile. International Journal of Systematic Bacteriology 
(1984) 34 (4) 419-422 [En, 18 ref., 4 fig.] Div. Bioi. Sci., Natn. 
Res. Council of Canada, Ottawa, Ont., Canada. 
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A cellulolytic anaerobe that was isolated from a heat· 
treated, cellulose-enriched culture started from sewage sludge is 
described. 

1066 SOUTSCHEK, E.; WINTER, J.; SCHINDLER, F.; KANDLER, 
0. Acetomicrobium ftavidum, gen.nov., sp.nov., a thermo
philic, anaerobic ba~ierium from sewage sludge, forming acetate, 
C02 and H2 from glucose. Systethatic and Applied Microbi
ology (1984) 5 (3) 377-390 [En, 34 ref., 7 fig., 2 tab.]lnst. fUr 
Mikrobiol., Regensburg Univ., 8400 Regensburg, German Fed· 
eral Republic. 

A. jlavidum was isolated from a thermophilic, anaerobic 
sewage sludge digester operated at 60°C. The Gram negative, 
highly motile, non-sporeforming rods form 2 mol acetic acid, 2 
mol C02 and 4 mol H2 from 1 mol hexose. They represent at 
least 25% of the total population (microscopic count) of the 
fermenting sludge. 

1067 SAMAIN, E.; DUBOURGUIER, H. C.; ALBAGNAC, G. 
Isolation and chrncterization of Desulfobulbus elongatus sp.nov. 
from a mesophilic industrial digester. Systematic and Applied 
Microbiology (1984) 5 (3) 391-401 [En, 24 ref., 5 fig., I tab.] 
Inst. National de Ia Recherche Agronomique, Sta. Technol. 
Aliment., 59650 Villeneuve d'Ascq, France. 

From a methanogenic enrichment with propionate as sole 
carbon source, a new Gram negative, propionate degrading 
sulphate reducer was isolated. According to its morphology and 
to whole cell protein patterns, a new sp., D. elongatus is 
proposed. 

1068 SONNLEITNER, B.; FIECHTER, A. Bacterial diversity in 
thermophilic aerobic sewage sludge. I. Acth·e biomass and its 
fluctuations. European Journal of Applied Microbiology and 
Biotechnology (1983) 18 (I) 47-51 lEn, 17 ref., 4 fig.j Dep. 
Biotechnol., Swiss Fed. Ins!. Techno!., CH-8093 ZUrich-Hong
gerberg, Switzerland. 

During a period of 2 yrs the active biomass in thermophilic 
aerobic sewage sludge, sampled from a continuous 8 m3-pilot 
plant operated under varying cultural conditions, was analyzed 
for viable cell counts. Mesophilic and thermophilic microorga
nisms were detected in every case. High stability of the mixed 
thermophilic population was observed, even when abrupt 
changes of cultural conditions were made. 

1069 KERN, H. W.; WEBB, L. E.; EGGELING, L. Characteri
zation of ligninolytic bacterial isolate: taxonomic relatedness 
and oxidation of some lignin related compounds. Systematic and 
Applied Microbiology (1984) 5 (4) 433-447 [En, 41 ref., 6 fig., 
4 tab.]lnst. fUr Biotech no!., Kernforschungsanlage Jiilich, 5170 
Jlilich I, German Federal Republic. 

On the basis of comparative and physiological tests, a ligni
nolytic bacterial isolate from soil was assigned to the genus 
Xanthomonas. Oxidation of lignin alcohols, in particular, 
coniferyl alcohol, by the bacterium, is reported. 

1070 SONNLEITNER, B.; FIECHTER, A. Bacterial diversity in 
thermophilic aerobic sewage sludge. II. Types of organisms and 
their capacities. European Journal of Applied Microbiology 
and Biotechnology (1983) 18 (3) 174-180 [En, 18 ref., 2 fig., I 
tab.] Biotechnol. Dep., Swiss Fed. lnst. Techno!., CH-8093 
Zuerich-Hoenggerberg, Switzerland. 

Over a 2-yr-pcriod thermophilic microorganisms were iso
lated from an aerobic, thermophilic, continuously operated sew
age sludge treatment process. A representative set of isolates 
were characterised for microbiological and biochemical proper
ties and compared with thermophilic reference strs. At least 
95% of the isolates were characterised as extremely thermo
philic Bacilli with a max. growth temperature >70°C. More 
than 90% of the isolates could degrade casein and starch and 
grew on gummi arabicum as sole carbon source. 

Actinomycetes 

See also absts. 989, 999 

Fungi 

See also absts. 940, 956, 977, 979-982, 984, 995-997, /004, 
1014, 1030. /040. 1054, 1058, 1061 
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1071 MILLER, J. D.; IVARSON, K. C.; KAEPPNER, W. M. 
Growth of Scytalidium acidophilum on defined media, whey and 
acid sulphite waste. International Biodeterioration (1984) 20 
(I) 27-31 [En, 17 ref., 5 fig., 2 tab.] Chemistry and Biology Res. 
Ins!., Agriculture Canada, Ottawa, Ont. KIA OC6, Canada. 

S. acidophilum is an acidophilic hyphomycete that has 
· potential as a source of single cell protein. The growth of S. 

acidophilum in defined media was investigated at pH values 
from 0.5 to 8 at 10, 20 and 30°C. The ability of the fungus to 
degrade whey and pulp mill waste sulphite liquor was also stud
ied. The opt. pH for growth by dry weight and economic coeffi
cient was approx. 3, with good growth from pH I to 6. S. 
acidophilum grew very slowly on whey, consuming most of the 
lactose after 60 d incubation. After a period of adaptation, S. 
acidophilum grew well on waste sulphite liquor. A yeast-like 
growth of S. acidophilum is described. 

1072 SIVAPRAKASAM, K.; KANDASIVAMY, T. K. Production 
of cellulolytic enzymes by Pleurotus sajor·caju (Fr.) Singer. 
Madras Agricultural Journal (1984) 71 (I) 38-42 [En, 10 ref., 
4 tab.] Tamil Nadu Agric. Univ., India. 

This fungus produced cellulase both in vitro and in vivo. 
The Cx activity was not inhibited by the action of gallic acid at 
I 00 p.m.m. Inhibition of Cx activity occurred at higher concn of 
catechol and resorcinol. The C1 activity was enhanced by 100 
p.p.m. catechol but inhibited by 1000 p.p.m. catechol and 100-
1000 p.p.m. resorcinol. C 1 activity was not influenced by gallic 
acid. The c. and c~ activities Were not influenced by the addi
tion of plant hormones. 

Algae and Lichens 

See also abst. 1027 

Higher Plants 

1073 

Abstract to appear later 

1074 

Abstract to appear later 



CONFERENCES 
107S DOMENICHINI, G. (CONVENER) (Jrd symposium on 
pest Control in food processing plant and the prOtection of food
stuffs.] 3° simposio sulla difesa antiparassitaria nelle industrie 
alimentari e Ia protezione degli alimenti. Piaccnza, Italy; Cam
era di Commercia Industria Artigiailato e Agricoltura ( 1982, 
publ. 1984) 647 pp. (It, en, many ref., many fig. (some col.), 240 
X 170 mm]lstituto di Entomologia, Facoltii di Agraria, Univer
sita Cattolica del Sacra Ctiore, Piaccnza, Italy. 

This 3rd symposium on the prevention of contamination of 
processed, packaged and stored foodstuffs by pests (mainly 
arthropods) in factories and warehouses during industrial prep
aration and storage, with special refcrcrtce to conditions in Italy 
[see RAE/A 68, 3108~3123] was held on 22-24 September 
1982 at Piacenza. It was divided into an introductory session on 
the significance for public health of insect infestation of food, 
and & main sessions on pests of mills and bakeries; prevention 
and control of microoganisms in food industries; control of 
insect pests in food factories; preventing the occurrence of for
eign bodies in honey; fragments and excreta left by various pests 
in food; rodents arid their control; insecticide residues in food; 
and ways of monitoring the presence and density of pests in food 
or in the plant used for its processing. Individual papers are 
abstracted elsewhere. 

1076 BATRA, L. R.; IIJIMA, T. (EDITORS) Critical problems 
of culture collections. Osaka, Japan; Institute for Fermentation 
(1984) 71 pp. [En] 

The folloWing papers were presented at this symposium 
held in Tokyo, Japan, on 3 Sept. 1983 and sponsored by the 3rd 
International Mycological Congress: · 
Simmons, E.G. Critical problems of culture collections (11-13). 
Schipper, M.A.A. ColleCting mycological cultures and improv
ing cooperation: problems, impediments, opportunities (14·22). 
Jong, S.C. Data management at the American Type Culture 

Collection (23-40). 
Onions, A.H.S.; Smith, D. Current status of culture preserva

tion and technology (41·47). 
Kurtzman, C. Legal obligations of culture collections concern

ing patent strains and the shipment of pathogens (48-58). 
Iijima, T. Critical problems in culture collection related to 

bioengineering (59·64). 
Stevenson, R.E. Funding problems of culture collections: 

national and international (65-68). 

1077 FERRERO, G. L.; FERRANTI, M.P.; NAVEAU, H. (EDI· 
TORS) Anaerobic digestion and carbohydrate hydrolysis of 
waste. Proceedings of the information symposium under the EEC 
programme on recycling of urban and industrial waste, Luxem
bourg, 8-10 May 1984. London, UK; Elsevier Applied Science 
Publishers Ltd. ( 1984) xii + 517 pp. ISBN 0-85334-324·1 [En] 
Commission of the European Communities, Brussels, Belgium. 

Progress is reported ori the EEC R & D programme which 
started in Nov. 1979 and finishes by the end of 1985. The 
symposium was also open to scientists not directly involved in 
the EEC programme. Individual papers are abstracted 
elsewhere. 

BOOKS 
1078 RYALL, A. L.; PENTZER, W. T. Handling, transporta
tion and storage of fruits and ¥egetables. Volume 2. Fruits and 
tree nuts. Connecticut, USA; AVI Publishing Co., Inc. (1982) 
610 pp. ISBN 0-87055·410·7 [En, many ref. and pl.] 

This new edition, which is a major revision of the 1974 
original volume, consists of 18 chapters, the titles of which arc 
as follows: Fruit physiology after harvest; Modern harvest meth
ods; The packing house; Quality measurement, grading and 
inspection; Containers for shipment; Packages for the con
sumer; Origins, characteristics and requirements of deciduous 
tree fruits; Origins, characteristics and requirements of grapes 
and other small fruits; Origins, characteristics and requirements 
of subtropical fruits; Origins, characteristics and requirements 
of tree nuts; Treatments before shipment or storage; Conven
tional refrigerated storage; Controlled atmosphere storage of 
apples and pears; Transportation by rail and highway; Trans
portation by air and sea; Diseases and injuries of deciduous-tree 
fruits during marketing; Diseases and injuries of small fruits 
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durin'g marketing; and Diseases and injuries of subtropical fruits 
4uring marketing. Each chapter hns a separate bibliography. 
The appendix provides tabulated data on crops and a list of 
organtzations in various countries and there is a glossary of 
subject-related tcrrtis. [For volume I see HcA SO, 3856.] 

1079 COOMBS, J. The international biotechnology directory 
1985. Products, companies, research and organizations. 
London, UK; Macmillan Publishers (1985) 494 + xii ISBN 0· 
333-36682·4 [En] 

The directory covers biotechnology in western Europe, 
North America, Brazil, Australasia and Japan. It provides an 
overview of the extent of present interest with a summary of 
activities in the various geographical areas and also a catalogue 
of suppliers of materials and services. 
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DrD Allsopp 

COMMONWEALTH AGRICULTURAL BUREAUX 

Training Course 

COMMONWEALTH MYCOLOGICAL INSTITUTE (CMI) 

The CMI MIRCEN for MYCOLOGY announces a 

UNEP/UNESCO/ICRO sponsored course on 

MICROBIAL BIODETERIORA TION 
& MYCOLOGICAL INTERACTION 

4- 8 November 1985 at Kew, UK 

The cou,rse will cover many aspects of the biodeterioration of 
materials with special emphasis on the role of fungi as deteriogens. 
Many examples will be drawn from the fiel<l. of museum conservation. 

· This course is intended for young people from developing countries 
who are studying some aspect of applied biology. · 

There are TEN sponsored places available for such students. 
TUITION, ACCOMMODATION, MEALS, VISITS and LOCAL 
TRAVEL on the course are FREE OF CHARGE. 

For further detail~, apply to Dr D Allsopp. 

The CMI MIRCEN for MYCOLOGY is a co-operating institution in 
the UK BIOTECHNOLOGY MIRCEN network, centred upon the 
Institute for Biotechnological Studies (IBS) sponsored by the 
Polytechnic of Central London, University College London and the 
University of Kent at Canterbury. 

Commonwealth Mycological Institute 
ferry Lane, Kew, Surrey TW9 3AF, UK 
Tel: 01-9404086 



COMMONWEALTH AGRICULTURAL BUREAUX 

Culture Collection 
and Industrial Services 
COMMONWEALTH MYCOLOGICAL INSTITUTE 

Tht< Culture Collection at CMI has now expanded to serve 
Industry and Biotechnology as well as Science and Agriculture. 
The following services are offered: 

Culture Collection - over 11,000 isolates are held and new and 
biotechnological isolates are being added, computerised catalogue 
data/metabolic index, culture sales 

Patent Strain Depositary - International Depositary Authority 
under the Budapest Treaty (1977) 

Identification Service - world service provided by 16 specialist 
taxonomists at CMI 

Information Services - in mycology/Biotechnology/Biodeter
ioration, contract studies, on-line access to BIOSIS and CAB 
ABSTRACTS 

Industrial Investigations- confidential consultancy 

Microbial Testing of Materials - according to British and foreign 
standards. A NATLAS laboratory listed under the registration 
number 0353. 

Biodeterioration Centre - extensive reprint collection, information 
service 

Short Courses - on biotechnological topics, industrial training of 
laboratory staff 

Long Tenn Research - SERC Project on Systematic Studies of 
Micro fungi ofBiotechnological and Industrial Importance 

We publish a quarterly newsletter, distributed free to all 
on our mailing list, and a biennial catalogue of isolates held 
with a metabolic index. 

For further information and a copy of our detailed brochure contact: 

Dr. J. Kelley 
Commonwealth Mycological Institute (J.No.390) 
Ferry Lane, Kew, Surrey TW9 3AF, UK. 
Tel: 01-940 4086 Telex: 847964 Cables: CO MAG, Slough 

• 



CAB PUBLICATIONS AND SERVICES 

GENERAL INFORMATION 

CAB is an international non-profit organization controlled by governments of the British Commonwealth of Nations. 
Its main function is to provide a world-wide information service in agriculture and forestry, and related areas of applied 
biology, sociology, economics, engineering and medicine. Two other services are responsible for pest and disease identi
fication, and the application of biocontrol techniques to pest management. 

CAB is best known for its abstract journals covering each of the main agricultural disciplines (for full list of titles see 
back cover). The wide range of other CAB publications includes annotated bibliographies, reviews, authoritative books 
and reference works, and specialized aids to the management of pests and diseases. 

Abstract Journals 

The 46 abstract journals, which cover specific agricultural disciplines, specialist crops or products, or particular animals 
are all derived from the CAB Abstracts database. In 1985 input to the database will amount to approximately 150 000 
records prepared from 13 000 serials and many other scientific publications. 

Online Searching 

The complete database from 1973 is available for online searching via three major online hosts: Lockheed's DIALOG 
(USA), ESA/IRS (Italy) and DIMDI (GFR). Nearly 1.7 million records currently online can be searched as a complete 
file or as separate subfiles corresponding to each abstract journal. Online retrieval is a highly cost-effective way of 
carrying out literature searches, and provides the user with a printout of CAB records on specific subjects. User aids 
available include the comprehensive CAB Abstracts Online Manual, the CAB Thesaurus and the CAB Serials Checklist. 

Magnetic Tapes 

The database can be leased on magnetic tape on a calendar year basis. It is available either complete or in sections. Since 
January 1984, these sections correspond to the separate CAB subfiles, but pre-1984 tapes can only be divided into 15 
subject headings. The lease fee, payable in advance, covers the running of up to 100 profiles per year; extra profiles are 
charged for at the end of the year. Current tapes are delivered monthly, and retrospective tapes as required. Technical 
data and sample tapes are supplied free of charge. 

Retrospective Search Service 

CAB staff will carry out online searches of the CAB Abstracts database on request. All requests should be submitted 
with a detailed description of the search query and a list of likely keywords. Quotations are free. Printout of the 
selected output is despatched by airmail with 7 days of receiving a finn order. 

Current Awareness Service 

CAB is also able to supply regular updates of records recently added to the CAB Abstracts database on any topic. 
A cost estimate and I 0 of the latest references on the topic will be provided free on request. 

Document Delivery Service 
Most original articles abstracted in CAB journals are available as photocopies. Order forms and copyright declarations 
are printed in each journal or are available in bulk from CAB. Documents may also be ordered online via Lockheed 
Dialorder or ESA's Primordial. 

Training 
To help users get best value for money, CAB provides user training and education. There is an annual two-week course 
entitled 'Information on Agriculture' in Oxford, designed to give information officers and librarians, particularly from 
developing countries, a sound background in agricultural information practice. In addition, there are many one-day 
workshops in the USA, Europe and elsewhere, facilities for on-the-job training at the CAB input centres, and tailor
made courses on data preparation for organizations supplying input for the database. 

ORDERING INFORMATION 

Journals 
Subscriptions should be fully paid by 1 December for the volumes to be issued in the following year. Many journals 
are available at special rates to subscribers in CAB member countries. A subscription provides entitlement to each part 
plus the annual index. Rates include packing and mailing by air to distant countries wherever the cost can be absorbed. 
Orders should be sent to the address below. 

Back numbers, including microform editions, are available at discounted prices. Further details will be given on request. 

Enquiries 
For further information relating to any of our publications and services, write to: 

CENTRAL SALES 
COMMONWEALTH AGRICULTURAL BUREAUX 
FARNHAM HOUSE, FARNHAM ROYAL, SLOUGH SL2 3BN, UK. 

Tel. Farnham Common(02814) 2662 Telex: 847964 Cables: Comag, Slough 
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ABSTRACT JOURNALS AND SERIAL PUBLICATIONS- 1985 
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Amm:~l Rrccdmg t\bstracts 
D>tiry Sctcncc Abstrat:ts 
Index of Current Rcseun:h on Ptg'i 
Nutntion Abstnu:ts & RevteW~ 
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Protozoological Ab.;tnlcts 
Rev1ew of Applied Entomology 

Serie~ B- Med1cal & Veterinar}' 
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Crop Science and Produclion 

M Cotton & Tropi~al Fibres Abstra~ts 
M Crop Physiology Ab.;tracts 
Q Faba Ue;m t\bstracts 
:vi F1eld Crop Abstro11.:1~ 
M Herbage Abstr;H.:ts 
M llortu:uhural Ab.;tmch 
Q lrng<lllon & Drainage Ab~trach 
A Lenlll 1\b\tracts 
B M<~ize Ab·macts 
M Ornamental llorticulture 
M Plant Brccd1ng Ab,tntcts 
M Plant Growth Regul:llor Ab,tracts 
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M Sods & Fertllilcr.,; 
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A= Annu:tl 8 = 81-monthly H = Half-yeurly 

Fore'llry 

M Fores1 Products Abstmcts 
M Forestry Abstracts 

Crop Proteclion 

Q Biocontrol News & Information 
Q
11 

Bulletm of Entomological Rese<~rch' 
Dtstnbution Maps of Pests 

II Distnbutio•l Maps of Plan! Diseases 
Q llelminthological Abstracts 

Series B- Plant Nematology 
M Review of Applied Entomology 

Series A - Agricultural 
M Review of Plant Pathology 
M Weed Abstracts 

Economics, Dc,·elopment and Sociology 

Q Leisure, Recre:ltion & Tourism Abstracts 
Q Rural Development Abstracts 
Q Rural Extension, Education & Truining Abstmcts 
M World Agriculluml Economics & Rural Sociology Abstracts 

Machinery and Buildings 

M Agricultuml Engineering Abstracts 

Food and Nutrition 
M Food Science & TechnolOgy Abstmcts 

(published by I he lnternatzonal Food InformatiOn Service -IFIS} 
M Nutrition Abstructs & Reviews 

Series A- Humnn & Experimental 

Biotechnology 

Q lntern<~tion:ll Biodeteriomtion! 

Taxonomy 

II Biblio$-raphy of Systematic Mycolog)' 
0 Bullet.ln of Zoologtcul Nomenclature 1 

11 Descnptions of Palhogenic Fung• & Bacteria 
A Descnptions of Pl:mt Viruses 
II Index of Fungi 

Ag.riculture in General 
T SPAN I (publisher J.G.R. Stevens) 

M =Monthly T :c:11 Three issues/year Q = Qu:trlerly 

2 Includes research papers 
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