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NOTES FOR INTENDING CONTRIBUTORS
Articles submitted for publication in International Biodeterioration must report original research in biodeterioration, i.e. deterioration of materials, artefacts or facilities of economic importance by living organisms, 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 published or accepted for publication elsewhere, should be sent to:
Dr. H.O.W. Eggins,
Bioquest Ltd.,
St. Peter's College,
College Road,
Sattley,
Birmingham BS 3TE, UK.
Papers will normally be published in order of their receipt in definitive 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 appropriate 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, representative isolates of the strains used should be deposited in such a collection (e.g. the Commonwealth Mycological 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.

COMMONWEALTH MYCOLOGICAL INSTITUTE (CMI)
CMI, an Institute of C· A· B International, is the largest organization for systematic mycology in
the world. With over 70 staff, including more than twenty post-doctoral specialists, we offer a
wide and expanding range of services on a world-wide basis for biotechnology, biodeterioration,
industry, science, education, medicine and agriculture.
Our range of services includes:
The Identification Service for rapid identification of fungi from cultures and specimens of spoiled
materials. CMI's specialist taxonomists handle over 9000 identifications each year from worldwide sources. The Information Services have on-line access to CAB ABSTRACTS and BIOSIS
and are able to offer specialized bibliographies and contract studies in mycology, biotechnology
and biodeterioration.
A wide variety of Training is available at CMI, from one-day specialist short courses on applied
biotechnological subjects to six-week training courses on fungal identification. Custom-designed
training for industrial staff can be arranged, including culture preservation and maintenance,
culture collection management, microbiological testing of materials and isolation and
identification of groups of fungi and plant pathogenic bacteria. As an Associated Institution of the
University of Reading we are able to provide training to higher degree levels. Overseas courses
(Chile, Egypt, Kenya and Malaysia in 1984-5, India, Kenya and China planned for 1986-7) are
held on a regular basis.
The Culture Collection of CMI holds over 11,000 isolates including the UK National Collection of
Fungus Cultures and is an International Depositary Authority for Patent Cultures under the
Budapest Treaty (1977). New and interesting isolates of micro fungi are actively sought, especially
ones of industrial and biotechnological significance. A full catalogue is published and details of
the entire collection are held on the in-house Culture Collection and Industrial Services
computerised database which includes an expanding metabolic index of selected strains, plus
preservation and maintenance data on all isolates held in the collection. This database forms
CMI's contribution to MINE (Microbial Information Network for Europe), the European
integrated culture collection catalogue project, for which we are the node for UK culture
collections.
Industrial Services, which incorporates the Biodeterioration Centre, offers contract research,
investigations and consultancy in 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, algae, 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) plus industrial schemes such as that of Austin-Rover, and offers microbial
testing of materials to a wide range of national and international standards, including work on the
biological testing of electrical, automotive, aeronautical and building materials and components.
All work is carried out on a confidential basis and we welcome enquiries.
Detailed brochures on all CMI services and publications are available on request.
Contact:
Dr Dennis Allsopp
Head of Industrial Services Division
Commonwealth Mycological Institute
Ferry Lane, Kew, SurreyTW9 3AF. UK

Tel: National (01) 940 4086
(Message service available out of office hours)
International + 44 1940 4086
Telex: 847964 COMAGG G
Telecom Gold: DIALCOM: 84:CAU009
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Bioquest Limited, the owner of the title of this journal and of its predecessor journals 'International Biodeterioration Bulletin', 'Biodeterioration Research Titles', and 'Waste Materials Biodegradation Research Titles', is a consortium of consultants
qualified and experienced in industrial biology, especially biodeterioration and biodegradation.

The Company occupies laboratories at StPeter's College, Birmingham, the premises of the former Rio deterioration Centre of
the University of Aston. Dr Eggins, previously the Director of the Biodeterioration Centre, is a director of Bioquest Ltd,
with Dr Hopton.
Pragmatic and commercially viable consulting is offered in association with Bioburden Control Limited, of which Dr R. Neil
Smith is executive director.
The following client services are undertaken:
Biological advisory and consultancy - covering problem diagnosis, defining assignments and targets, implementation of conclusions. 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 advised 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 selection of scientific research and management personnel.
Production of scientific and promotional films.

•

The expertise of the consortium of consultants of Bioquest Ltd and Bioburden Control Ltd. range widely to support the
above services - right across the life sciences - and are not confined 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 storage problems; general biodeterioration problems, especially the fungal
damage of materials; the microbiology of waters and oils, paint, plastics, packaging and electrical equipment; the growth
survival and destruction of microorganisms; insect infestation control; pesticide protocols; termite and rodent tests; environmental impact of biotechnology; pollution and natural resource management; microorganisms in food production and processing; microbiological safety of food produced in cooking appliances; technical training in food microbiology; clean room
validation, scanning electron microscopy, Legionella tests, Ames tests, OECD tests for biodegradability.
For further details please contact:

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

Tel: 021-328-5950
also 0562·884171 (outside working hours)

READERS' GUIDE
ABSTRACT SECTION
I.

Bibliographic citations
(a) Titles. Titles are given in the original language if a Latin alphabet is used. Russian and Greek titles
are given in standard translations for whole publications. English translations are given in square
brackets.

(b) Language Symbols. The language symbols used are listed below. An initial capital letter denotes the
main language of a paper, a small letter the language of the summary (ies).
Af
AI
Ar
Az
Be
Bg
Ch
Cr
Cs
Da
De
Ee
En

Afrikaans
Albanian
Arabic
Azerbaijan(i)/ Azerbaidzhani/
Azerbaidzhanian
Belorussian
Bulgarian
Chinese
Croat
Czech
Danish
German
Estonian
English

Eo
Es
Fi
Fr
Gr
Hu
Ia
In
It
Ja
La
Li

Lv
Ma

Esperanto
Spanish
Finnish
French
Greek
Hungarian
In terlingua
Indonesian
Italian
Japanese
Latin
Lithuanian
Latvian
Macedonian

My
Nl
No
Pe
Pt
Ro
Ru
Sk
Sn
Sr
Sv
Ta
Tr
Uk

Malay/
Mahasamalaysia
Dutch, Flemish
Norwegian
Persian
Portuguese
Romanian
Russian
Slovak
Slovene
Serbian
Swedish
Tajik/Tadzhik
Turkish
Ukrainian

'
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References omitted from Review Article:
ASPERGILLUS CLAVATUS- AN ALLERGENIC, TOXIGENIC DETERIOGEN OF CEREALS AND CEREAL
PRODUCTS. By Brian Flannigan.
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NEWS ITEMS
Biodeterioration Society
The Summer Meeting and AGM of
the Society was held at TNO, Delft,
Holland on September 18·19, 1986. The
subject of the meeting was "The biodeterioration of constructional materials".
Papers presented covered topics including building materials, art work in
stone, facades materials, concrete in oil/
seawater systems, natural rubbers in
tapwater systems together with papers
on biocides, metal biotransfer and the
effects of building materials on the
microbiology of drinking water.
Further details concerning the publication of these papers will follow in a
subsequent issue of International
Biodeterioration.

The Spring 1987 Meeting of the
Society will be held at the South Bank
Polytechnic, London on 13-14 April
1987. The subject of this meeting will be
"Rapid Methods in Biodeterioration".
For further information please contact
Mrs Christine Gaylarde, Department of
Biological Sciences, City of London
Polytechnic, Old Castle Street, London
E17NT.

PABS
The first Pan-American Biodeterioration Society Meeting was held at the
George
Washington
University,
Washington DC in July 1986. Papers
covered all aspects of biodetcrioration
and biodegradation. For further details
please contact Dr Charles E. O'Rear,
Department of Forensic Sciences,
George
Washington
University,
Washington DC 20052, USA.

Please send items for inclusion in
NEWS ITEMS to:
Dr. John Mills
Editor, News Items
Department of Biological Sciences
Sheffield City Polytechnic
Pond Street
SheffieldSl lWB, UK.

177

CAB International
At the Commonwealth Agricultural
Bureaux Quinquennial Review Conference it was agreed to change the name
COMMONWEALTH AGRICULTURAL BUREAUX to CAB INTERNATIONAL. This decision took effect
from January 1986. A new constitution
which includes provision for nonCommonwealth countries to join the
organisation was also adopted by the
conference and recommended to member Governments for signature.

Bulletin News Items

178

FORTHCOMING MEETINGS
Plant Pathogenic Bacteria An introduc~
tion to the isolation and identification of
plant pathogenic bacteria. A CAB International special course, Kew, 10-14
November 1986. For further details
please contact Dr J.F. Bradbury, CAB
International Mycological Institute,
Ferry Lane, Kew, Surrey TW9 3AF,
UK.

Biodegradation
of
Lignocellulosic
Material 8 November 1986, Paisley
College of Technology.
Microbial Ecology of the supply side of
the Water Industry. Domestic and Industrial Waste Streams, Environmental
Impacts and Treatment Strategies. 1618 December 1986, University College,
Swansea.
For details of these Society for General Microbiology Symposia, please contact Dr C.S. Dow, Meetings Secretary,
Department of Biological Sciences,
University of Warwick, Coventry CV4
7AL, UK.

Pesticides in Surface and Ground Water
A one day Symposium organised by the
Pesticides Group of the Society of
Chemical Industry on 10 February 1987
in London. For details of this meeting
please contact Dr B.T. Grayson, Secretary Pesticides Group, Shell Research
Ltd., Sittingbourne Research Centre,
Sittingbourne, Kent NE9 SAG.

Second World Congress on Food Technology 3-6 March 1987, Barcelona,
Spain. For details please contact II
Congreso Mundial de Tccnologia de
Alimentos, Tecnoalimentaria, Sccretaria: Proscma, Ronda Universidad 14,
08007 Barcelona, Spain.

International Congress on Recent advances in the Management of Hazardous
and Toxic Wastes 9-13 March 1987,
Vienna. Further details may be
obtained from Congress Team International (UK) Ltd., 30 Deane Way, Ruislip, Middlesex HA4 8SX, UK.

Stored Products Pest Control 25-27
March 1987, University of Reading,
Berkshire. A Symposium jointly organised by the British Crop Protection
Council and the British Pest Control
Association. For further details please
contact Dr T.J. Lawson, Rentokil Ltd.,
R&D Division, Felcourt, East Grinstead, West Sussex RH19 2JY.

Stored Products Fungi 14-15 April
1987, University of Surrey, Guildford.
Joint CAB International/CBS meeting
on the identification of a wide range of
stored products fungi and deteriog~ns.
The meeting will include practical work
and demonstrations. For details please
contact Dr Joan Kelley, Industrial Services Officer, Culture Collection and
Industrial Services Division, CAB International Mycological Institute, Ferry
Lane, Kew, SurreyTW9 3AF, UK.

3rd International Symposium on Toxicity Testing using Microbial Systems 1115 May, 1987, Valencia, Spain. For
further details please contact Professeur
P. Vasseur, Symposium Chairman,
Centre des Sciences de l'Environnement, L rue des Recollets, 57000 Metz,
France or contact D. Liu or B.J. Dutka,
Toxicity Symposium Co-Chairmen,
National Water Research Institute, PO
Box 5050, Burlington, Ontario, Canada
L7R 4A6.

7th International Biodeterioration Symposium 6-11 September, 1987, Emmanuel College, Cambridge, UK. The
Symposium topic areas will be:
1. Biodeterioration mechanisms
2. Non-trophic biodeterioration and
biofilms
3. Rapid test methods
4. Computers in biodeterioration studies
5. Biocides, mechanism of action
6. Physical control methods
7. Biodegradation of solid wastes and
effluents
8. Post-harvest decay and mycotoxins
9. Biodeteriogens
10. Trophic biodeterioration
Materials to be covered include: timber and cellulosics, metals, paint, concrete and stone, hydrocarbons, solid
and liquid wastes, museum and archive
materials, leather, rubber, plastics, recalcitrants, packaging materials, cosmetics and pharmaceuticals, marine structure~ etc.
For copies of the First Circular publicising the Symposium please contact the
News Items Editor.
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EVALUATION OF FUNGICIDAL PAINTS
C. GRANT 1, A.F. BRAVERY', W.R. SPRINGLE2 and W. WORLEY 1
Abstract: The paper describes the evaluation of fungicidal paints by means of laboratory tests, site trials
and a high humidity test chamber. It is concluded that laboratory tests, which are reproducible and
rapid, provide a useful basis for making comparative assessment of products or candiate fungicides, but
that site trials are likely to be unreliable predictors of service performance. The mould test chamber
provided a highly descriminative assessment of performance although as of yet does not permit
prediction of the actual service life of paints. Paints containing tetramethylthiuramdisulphide and also a

paint believed to contain barium meta borate performed extremely well in the tests.

Introduction
Mould growth in buildings has been the focus of much attention in recent years. A joint seminar held by the Princes Risborough
Laboratory (PRL) and the Paint Research Association (PRA) in June 1980 (BRE 1981 (a)) considered the causal factors involved
and measures aimed at prevention and control. The presence of moisture as an essential prerequisite for mould growth has long
been recognised. Recently-published survey data indicate that the number of dwellings in the United Kingdom affected by
dampness is of the order of 2.5 million (Sanders & Cornish 1982). Currently research is in progress at BRE (Building Research
Establishment) on the effectiveness and cost in use of various measures to combat condensation and associated mould growth in
occupied dwellings (Cornish & Sanders 1983). The work involves field studies designed to evaluate the benefits of improving
thermal insulation, increasing background heating and reducing the moisture content of the air by means of extract fans and
dehumidifiers.
It is accepted that these measures, either singly or more probably in combination, are likely to be effective in significantly
reducing or even completely eliminating condensation. However, such remedial measures can be costly and may be beyond the
resources available to some local authorities, landlords and building occupants. Much can be done by the occupants themselves to
reduce the risk of condensation by limiting the amount of water vapour released into the atmosphere. There is also available a
range of toxic washes and fungicidal paints to kill and control the growth of moulds (BRE 1981 (a), BRE 1981 (b), BRE 1982,
Bravery 1983). Much BRE experience, however, indicates that fungicidal measures do not necessarily provide a permanent cure
except in more marginal cases since they make no contribution towards reducing the causal moisture.
Fungicidal paints have been in use for many years in certain industrial premises where, because of the nature of the processes
used, there is often a high incidence of mould growth on unprotected wall and ceiling surfaces. They also find application in
hospitals and kitchens, etc, but have not been used widely in domestic situations probably because of a lack of knowledge about
the products and their availability. There is in any case little published information on the efficacy of fungicidal paints in service.
Techniques for laboratory testing of fungicidal paints have advanced much in recent years (Barry et a/. 1977, Bravery et a/.
1978, Bravery eta/. 1983). However, Barry (1980) has pointed out that correlations between laboratory tests and natural exposure
have hitherto mostly related to alkyd paints and has conducted comparative field and laboratory tests of fungicidal emulsion
paints for interior use.
The present studies were undertaken as part of a joint PRUPRA collaborative exercise to obtain information on correlation
between test methods and compare the efficacy of a number of fungicides incorporated into a model emulsion paint formulation
and of a number of commercial paint products. Controlled laboratory tests were conducted at PRL and PRA and site trials
initiated in co-operation with Manchester Corporation Direct Works Department (MDWD). Additionally, an increased range of
experimental paints plus a number of other commercial paint products have been exposed in the recently-constructed high
condensation mould test chamber at PRL.
The results obtained in the PRL laboratory tests, in the joint site trial and in the mould test chamber are reported here.

1Biodeterioration

Section, Building Research Establishment, Princes Risborough Laboratory, Princes Risborough, Aylesbury, Buckinghamshire,

UK.
2

Paint Research Association, Waldegrave Road, Teddington, Middlesex, UK.
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Materials and Methods
Paints and fungicides
Model paint formulations: Nine commercial fungicides (Springle 1979) were tested for their efficacy in applied paint films against mouJds and
other contaminating organisms. Using a model matt emulsion painf"formulation (paint G, Appendix 1) known to be susceptible to colonisation by

mould fungi, six fungicides were incorporated at two levels of concentration (paints A-F) and two fungicides were incorporated at single
concentrations (paints V and W). For assessments of efficacy in solvent gloss paint a susceptible formulation (paint 0, Appendix 1) was used in
conjunction with four single level fungicides (paints K-N). The fungicides, concentrations tested, and the particular test conditions to which the
paints were expOsed are listed in Table 1. All of these paints were formulated and supplied by PRA.
Appendix 1.

(2) White solvem gloss paint (Paint 0)

(1) Magnolia-coloured malt emulsion pairzt (Paint G)

Parts by weight

Formulant
Titanium dioxide
Whiting
Talc
Calgon
Hydroxyethylcellulose (3% solution)
Co-solvent
Minor additives
Water
Vinyl acetate/versatate copolymer emulsion

17.1
9.7
13.2
0.1
12.5
1.2
0.4
33.7
12.1

Parts by weight

Formulant

26.4
44.0
28.5
0.3
0.7
0.1

Titanium dioxide
Soya alkyd resin
White spirit
Cobalt octoate (8%)
Lead octoate (33%)
Methyl ethyl ketoxime

100.0

100.0

Table 1. Fungicides tested in model paint formulations
Paint
type

Emulsion

Solvent
gloss

Tests conducted

Product

Active ingredient

Cone.
in
paint
%w/v

A1
A2

Amical50

diiodomethyl p-tolyl
sui phone

0.6
1.2

I
2

Bl
B2

Densil P

dithio 2,2' his
(benzmethylamide)

1.0
2.0

I
2

Cl
C2

Nopcocide N96

2,4,5 ,6-tetrachloro
isophthalonitrile

1.0
2.0

I
2

Dl
D2

SkaneMS

2-n-octyl-4isothiazolin-3-one

0.5
1.0

I
2

El
E2

Stannicide M

tributyltin compound

0.6
1.2

2

Fl
F2

Troysan Polyphase
Antimildew

0.5
1.0

I
2

G*

None -control paint

Paint
code

Fungicide

3-iodo-2-propynyl
butyl carbamate

v

1,2

v

Algon 100

heterocyclic compounds

2.0

2

w

RobacTMT

tetramethyl thiuram
disulphide (TMTD)

2.0

2

K

Nopcocide N96

see above

1.0

I

L

Prevcntol A4

N-dimcthyl-N'-phenyl
(N-fluorodichloromethyl
thio) sulphamide

1.8

I

M

SkaneMS

see above

0.5

N

Troysan Polyphase
Antimildcw

see above

0.5

0*

None -control paint

*See Appendix 1 for details of formulation.
+Number refers to particular test number and mixed inoculum used.
(See Table 3 for details).

MC

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v

s

v
v
v
v
v
v
v

v
v
v
v
v

L = Laboratory test
MC =Mould test chamber
s =Site trial
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Commercial paints: The commercially-produced fungicidal emulsion paints tested are listed in Table 2; for commercial reasons all products are
coded, though fungicidal additives are listed where declared. Eight were representative samples of retail products available from five companies
while two were development products. With the exception of one exterior emulsion paint(s), all were intended for interior use.
Table2. Commercially-produced fungicidal emulsion paillls
Paint
code

Description

Fungicide

H

Company A's
matt paint

tetramethyl thiuram
disulphide (TMTD)

CompanyB's
development product 1

Algon 100

1.2

J

CompanyB's
development product 2

Densil P

1.0

p

Company A's
gloss paint (water based)

Q

Cone.
in
paint
%w/v

Tests conducted

u

MC

s

v

v

v

v

1

v

v

TMTD

I

v

v

Company C's paint

not declared

2

R

Company B's paint

not declared

2

s

Company A's
exterior paint

TMTD

2

v
v
v

T

Company D's paint

believed to be
barium meta borate

2

v

u

Company E's paint

not declared

2

Zl

Company A's matt
paint- aged sample

TMTD

Z2

as above- sample
ex stock

TMTD

2

v
v
v

+Number refers to particular mixed inoculum used.
(See Table 3 for details).
L = Laboratory test
MC = Mould test chamber
s = Site trial
Test rungi: The fungi used to inoculate painted plaster and wooden panels in the laboratory tests are listed in Table 3. For test 1 a range of
moulds was selected as representative of those commonly encountered on paint films and other constructional materials (Barry 1980, Bravery et
a/. 1983, Coppock & Cookson 1951, Nicot 1951, Skinner 1970) and within domestic dwellings (Lumpkins et al. 1973, Solomon 1975, Hirsch &
Sosman 1976). Test 2 employed organisms isolated during the present study from painted surfaces in a number of domestic dwellings and included
the pink yeast Rllodotorula glutinis (Fres.) Harrison var dairenensis Hasegawa.
Tablc3. Laboratory test organisms
Test2

Test 1
Organism

Aspergillus niger
Aspergillus terreus
Aspergillus versicolor
Aureobasidium pullu/ans
Paecilomyces variotii
Penicillium ochrochloron
Penicillium purpurogenum
Phoma violacea
Sclerophoma pithyophila
Stachybotrys atra

Type
M=mould
Y =yeast

PRL

M
M
M
M
M
M
M
M
M
M

S-93B
S-188
S-184
S·9E
S·15F
S-189
S-187
S-186
S-149A
S·l25B

Organism

No.
Alternaria altemata
Aspergillus versicolor
Cladosporium sphaerospermum
Penicillium corylophilum
Phomanebulosa
Rhodotorula glminis var dairenensis
U/ocladium atrum

Type
M= mould
Y =yeast

PRL

M
M
M
M
M
y

S-1051
5-1027
S-1045
S-1028
S-1048
5-1056
S-1043

M

No.
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Substrate organisms: Isolations were made of the organisms colonising the original painted surfaces in the two properties employed in the site
trial of fungicidal paints, and the painted walls of the mould test chamber at PRL after 4 weeks' operation at 21°C 85% RH. Sterile swabs were
used to pick up samples from infested surfaces and transported in sterilised test tubes to the laboratory where they were inoculated on to petri

dishes of 2% malt extract agar. Individual colonies of the different organisms were transferred to tubes of nutrient medium for subsequent
culturing and identification.
Test conditions
Laboratory tests: The laboratory evaluations of paint film fungicides and commercial fungicidal paints were conducted using the method
described by Bravery et al. (1983) (Fig. 1). The tests reported here were carried out in two parts. The first test (test 1) comprised a number of
fungicides incorporated into model emulsion and solvent gloss paints, and a number of commercially-produced fungicidal emulsion development
products. All of the emulsion paints were applied to plaster panels while the solvent gloss paints were applied to wooden panels. The second test
(test 2) employed the same fungicides as previously but at higher concentrations in the model emulsion paint formulation; no further testing of
solvent gloss paints was carried out. In addition several commercially-available fungicidal emulsion paints were tested using plaster panels. Three
replicate panels were prepared for each paint.
Site trial: Site trials were conducted jointly by PRL, PRA and MDWD during late 1980- early 1981. The bathrooms of two similar, occupied
properties with long histories of condensation and related mould growth problems were selected for the trials (Figs. 2, 3). Each property
comprised the ground floor flat of a two-storeyed terraced house built at the turn of the century. The bathroorn/WC (approximately 2m X 2.4 m X
2.8 m ht) was situated at the east-facing rear of the premises with access from the kitchen. Three of the walls were exposed external walls of 9
inches (230 mm) solid brick construction. The ceiling was constructed of concrete slabbing.
The bathroom of one property was already finished with a gloss paint and was therefore selected for evaluation of the fungicidal solvent gloss
paints. Prior to application of fungicidal paints the walls were washed twice with diluted domestic bleach and then covered with two coats of
MDWD's own undercoat. The fungicidal paints were applied to designated areas of the walls as a single finishing coat; certain areas received the
control paint alone as a check on the continuing propensity of the ambient conditions to support mould growth on favourable substrates. The gloss
emulsion paint (P) was applied to the ceiling following cleaning with bleach solution.
The walls of the bathroom of the other property were covered with emulsion-painted wood chip wallpaper, which was twice washed with bleach
solution before the application to designated areas of two finishing coats of certain fungicidal emulsion paints plus a control (see Table 1 for
details). Again the gloss emulsion paint was applied to the ceiling. During the course of several months exposure, performance of the paints was
monitored by periodic inspection by MDWD staff and personnel from PRA and PRL, and a record kept of the extent and severity of any mould
growth which occurred. Unfortunately both trials were tenninated prematurely because of interference by the tenants although some data on
paint performance was collected.
Mould test chamber: The PRL mould test chamber is essentially a room within a room. The outer room, which is fully insulated on the walls and
ceiling, was maintained at a temperature of 15 ± l"C by means of an air-conditioning unit. The inner room consisted of a timber studding
framework clad internally with polythene-backed plasterboard coated with a skim-coat of finishing plaster. During testing the inner room was
maintained at 2toC 85% RH to provide conditions conducive to condensation on wall surfaces.
Prior to application of fungicidal paints the walls received a single coat of the control paint (G). The fungicidal emulsion paints were applied as
single coats in 320 mm wide vertical strips; in two instances commercially-produced paints (T and Z) were applied over the manufacturer's own
primer. Strips of the susceptible control paint were applied to each wall to provide a check on the conditions within the mould test chamber which
was put into operation approximately 6 weeks after application of the paints. No artificial inoculation of the painted surfaces was carried out,
reliance being placed on colonisation by organisms present in the natural air spora of the room. The appearance of the chamber prior to
instatement oftest conditions is shown in Fig. 4.
At weekly intervals observations were made and recorded of the condition of the various paints and the extent, nature and severity of any
growths present. Organisms which grew on the paints were sampled and cultured for subsequent identification (see above).

Results
Organisms colonising painted surfaces

The organisms isolated from the site trial and the mould test chamber are listed in Table 4. Both sets of isolations yielded
species of moulds from genera commonly encountered on painted surfaces and in the air spora of dwellings (see for example
Lumpkins et al. 1973, Solomon 1975, Hirsch & Sosman 1976, Bravery et al. 1983). In addition to mould fungi the site trial yielded
the pink yeast Rhodotorula glutinis var. dairensis while the mould test chamber was colonised by a similar pink yeast species and a
yellow-coloured Pseudomonas species of bacterium. Another pink yeast, Sporobolomyces roseus kluyver & v. Nicl, occurred as a
contaminant on certain paints in laboratory test 1 (see Table 5).
Table 4. Organisms isolated from paimed surfaces
(M =mould, Y =yeast, B =bacterium)
Origin
Site trial

Mould test chamber

Alternaria alternata (M)
Cladosporium cladosporioides (M)
Cladosporium sphaerospermum (M)
Fusarium sp. (M)
Penicillium sp. A (M)
Penicillium sp. B (M)
Phoma nebulosa (M)
Rlwdotoru/a glutinis var dairenensis (Y)
Uloc/adium atrum (M)

Altemaria altemata (M)
Aspergillus versicolor (M)
Aspergillus ustus (M)
Cladosporium cladosporioides (M)
Epicoccum nigmm (M)
Penicillium chrysogenum (M)
Pseudomonas sp. (B)
Rhodotorula sp. (Y)
Uloc/adium botrytis (M)
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Laboratory tests

Emulsion paints: The results from laboratory tests 1 and 2 are summarised in Table 5 and Fig. 5. The appearance of
representative test panels from test 2 is shown in Fig. 6.
Solvent gloss paints: Table 5 summarises the results for solvent gloss paints.
Table 5. Summary of laboratory test results
Paint
code

Paint
type

A1
A2
B1
B2
Cl

Growth rating after
4weeks
I

4

2
2

2'
2'

5

5

I
4

I
4

Dl
D2
El
E2
Fl

1
2

1
3

I

I

2

2
3'

F2

2

4

5
5

5
5

0
0

0
4'

C2

Gl
G2

1
Emulsion

H
I
J
p
Q
R

s

2'

3
0
I

Completely free of mould growth

2

2'

Moulds plus yellow bacteria + pink yeast growth

I

2

I

.,..., ...

I

v
w

2

2
2'

Z2

I

I

0

Rapidly colonised by extensive, heavy mould growth
Paint colonised by Sporobolomyces roseus
Rapidly colonised by moulds
Paint colonised by Sporobolomyces roseus
Moulds plus yellow bacteria + pink yeast growth
Paint colonised by Sporobolomyces roseus
Mould plus light baterial staining
Marked increase in mould growth with time
Moulds plus yellow bacteria+ pink yeast growth
Rapidly colonised by extensive, heavy mould growth
Rapidly colonised by extensive, heavy mould growth
Completely free of mould growth
Marked increase in mould growth with time

0
I

u

N

Marked increase in mould growth with time
Moulds plus yellow bacteria+ pink yeast growth

I

T

K
L
M

Comments

12 weeks

Solvent
gloss

I
I

1
1

Moulds plus yellow bacteria+ pink yeast growth

I
I

2'
3'
5

Marked increase in mould growth with time
Marked increase in mould growth with time
Marked increase in mould growth with time

Rating: 0 =no growth on surface
1 = trace of growth on surface
2 = 1-10% of surface showing growth of moulds etc
3 = 10-30% of surface showing growth of moulds etc
4 = 30-70% of surface showing growth of moulds etc
5 = > 70% of surface showing growth of moulds etc
Note: Where a rating is shown thus, 3.5, the main figure indicates the rating for two of the replicate test panels and
the superscript indicates the rating for the third replicate.

Site trial
Emulsion paints: Performance of the emulsion paints is summarised in Table 6.
Solvent gloss paints: Table 7 summarises the performance of the solvent gloss paints.
Mould test chamber
The performance of emulsion paints in the mould test chamber is summarised over 32 weeks exposure in Table 8 and Figs. 7
and 8. In Fig. 7 the results for control paint G are plotted in each graph to facilitate comparisons with the other paints. Figs. 9 and
10 show ·the appearance of susceptible and resistant paints after 16 weeks. In Table 8 two assessments of the level of colonisation
of the paint film are presented; the upper figure represents the approximate percentage of wall surface colonised by moulds,
yeasts and bacteria, and the lower figure represents the density of such growths on a scale of increasing severity from 1 to 5 (see
footnote to table). In Fig. 7 the product of these two values (expressed as a 'susceptibility index') is plotted against exposure time,
while Fig. 8 shows the time taken for paints to become colonised and the nature of the organisms primarily involved. It should be
stressed that whilst 'susceptibility index' is a convenient way of expressing comparative performance in this test, it has yet to be
shown to be a reproducible parameter independent of the specific test conditions.
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Table 6. Performance ofemulsion paints in site trial

Paint code
and biocide

G
Control
AI

Arnica! 50
0.6%

B1
DensilP

1.0%
C1

Weeks*
No
mould
growth

5
12
15

1.0%

5
12
15

D1
SkaneMS
0.5%

5
12
15

Nopcocide N96

3

Some

Heavy
mould
growth

mould
growth

Comments

v
v

5
12
15
5
12
15

2

Extensive, heavy mould growth

v
v
v
v

Paint in excellent condition

Heavy mould growth in patches

Heavy mould growth in patches

v
v

v

Two small patches of light mould
growth

E1
Stannicidc M

0.6%
Fl
TroysanPAM

0.5%
PaintH
(TMTD)
Paint I
(Aigon

5
12
15

v
v

5
12
15

v(?J
v(?J

5
12
15
5
12

100 1.2%)
15
PaintJ
(Densil P 1%)
Paint P
(TMTD)

Heavy mould growth in patches

v
v
v
v
v
v

Paint in excellent condition

v(?J
Breakdown of paint film by surface
cracking
ditto

v
v
v

5
12
15
5
12
15

Some slight staining present

Heavy mould growth around cistern

v
v
v

Paint in excellent condition

*Number of weeks following application of paint
Note: Observations after 5 and 12 weeks were made by MDWD staff.
1 corresponds to growth rating of 0 and 1
See Table 5 for details
2 corresponds to growth rating of 2 and 3
3 corresponds to growth rating of 4 and 5

Discussion
General considerations
Ultimately the success of a fungicidal paint must be judged on its performance under service conditions with a known history of
condensation and mould growth. It is impracticable, however, for development to depend upon in-service testing not least
because service conditions can and will be highly variable. Ideally a reliable, rapid, reproducible predictive test is required to aid
screening of active compounds and development products. There is evidence that certain laboratory test methods can meet these
requirements in being reliable, rapid and reproducible (Bravery eta/. 1978, Bravery eta/. 1983). Indeed in related work, good
agreement with outdoor field exposure has also been demonstrated (Bravery eta/. 1984). Barry (1980) has given encouraging
evidence for agreement between laboratory tests and one particular interior service trial providing the duration of the laboratory
tests was extended beyond the generally recommended 28 days. In the service trial described in the present paper, agreement with
the laboratory tests was not encouraging. There are a number of possible reasons for this. First the two laboratory tests
themselves are not comparable because of differences in the composition of the inoculum. Secondly the quality of the data from
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Table 7. Performance of solvent gloss paints in site trial
Paint code
and biocide

Weeks*

No
mould
growth

0
Control
K

Nopcocide N96
1.0%
L
Preventol A4

1.8%
M
SkaneM8

0.5%
N
TroysonPAM
0.5%

2

3

Some
mould
growth

Heavy
mould
growth

v
v
v

5
12
15
5
12
15

Comments

Whole area densely colonised

Patches of dense mould growth

5
12
15

v
v

5
12
15

v

5
12
15

v
v

v

Very light mould; pink stain present

v
Patches of dense mould growth

v

Small, isolated areas of mould

*Number of weeks following application of paint.
Note: Observations after 5 and 12 weeks were made by MDWD staff.
1 corresponds to growth rating of 0 and 1
2 corresponds to growth rating of and 3
See Table 5 for details
3 corresponds to growth rating of 4 and 5

z

TableS. Rating for performance of emulsion paints exposed in mould test chamber
Paint
code

Exposure period (weeks)

4

512'

A!
A2
81
82
C1

0
512
0
511
0
51!
0
30/2

C2

D1
D2
E1
E2
F1
F2
G
H
I
J
p
Q
R

s
T

u
v
w
Z1
Z2

.,

,o

0
0
5014
0
5014
51!
0
0
0

0
0
0
0
0
0
0

8

12

!6

32

3013
!012
3013
20/23
25/23
3013
40123
2512
60134
2512
3013
1011
6014'
0
7514'
3013 4
0
0
40/4
0
0
0
511
512
0
0

4013
4012
5014
50134
4013
50134
5013
35/23
8014
35/23
4013
25/2
75/5
0
90/5
6014
0
0
5014
0
512

50/3
4013
6014
5014
•4013
50134
7513
35/23
9014
35123
5013
2512
9015
0
100/5
6014
0
511
6014
0

5013
5013
6014
6014
4013
5014
7513 4
4013
10014'
5013
5014
2512
9515
5/1
!0015
7514'
0
5/4
7014'
0

512

512

512

512
4013
3012
0
0

512
4013 4
30/2
0
0

3512
30/2
0
0

*First figure indicates percentage of wall surface colonised by moulds, yeasts and bacteria; second figure indicates
density of growth on scale where
1 = very sparse growth
5 = dense vigorous growth
Note: Where a second figure is shown thus, 23 , the rating indicates that the density of mould growth was very near
to that ofthe superscript value.
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the field site itself is limited because conditions following establishment of the trial were so variable not just within a room but also
along a single wall.
The relative performance ratings of the fungicides and fungicidal emulsion paints in the different tests are shown in Table 9. An
analysis of these ratings to show the extent of agreement between the various results is given in Table 10 where differences in
performance levels are expressed as a fraction of the number of possible comparisons for each pair of tests; fractions have been
converted to percentages to facilitate discussion in the text.
Although the comparisons of results and analyses given in Tables 9 and 10 indicate that agreement for laboratory test 1 and the
site trial is poor (36%), agreement between the laboratory tests and the mould test chamber was better (55% for test 1 and 67%
for test 2). Indeed for some fungicides (TMTD) the level of agreement was outstandingly good (Table 9). Furthermore if variation
of 1 level of performance is accepted bearing in mind that no replication was possible in the field and mould chamber tests,
agreement between the mould test chamber and the two laboratory test methods is 73% and 100% respectively whereas that
between the site trial and laboratory test 1 is only 55%. The evidence suggests that th~ mould test chamber is probably a better
'model' than a field trials site in providing consistent, and reproducible conditions and that laboratory test method 2 agrees quite
well with it. In addition the analysis in Table 11 (using the same presentation of the data as in Table 10) indicates that the mould
test chamber proved in every comparison to be a more severe test than the field trial site whilst the laboratory tests were, with the
exception of two instances in laboratory test 2, either equal to or less severe than the mould test chamber.
Table 9. Relative performance ratings* for fungicides and fungicidal emulsion paints
Fungicide/paint

Cone
%
w/w

Paint
code

Test system
Laboratory test
(12 weeks)

Site
trial
(15 weeks)

2
Algon 100
Amical50
Densil P

Nopcocidc N96
SkaneMS

1.2
2.0

v

0.6
1.2

AI
A2

3

1.0
1.0
2.0

Bl
J
B2

2
2

1.0
2.0

Cl
C2

3

0.5
1.0

Dl
02

2

2

T

2

I

Believed to be
barium mctaboratet
Stannicide M
Tetramethyl
thiuram
disulphide
(TMTD)

0.6
1.2

t
t
t

El
E2

2

3
3

2

3
3
3
2

3

I

3
3
3

3

3
3

2

3

3
2

3
2

H
p

I

s
2.0

t
t
Troysan Polyphase
Antimildew

3

Mould
test
chamber
(16weeks)

0.5
1.0

w

I
2

2

Zl
Z2

i

I

Fl
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The results set out in Tables 9, 10 and 11 have important implications for the strategy of assessing the efficacy of fungicidal
paints. It is accepted that no one method is likely to give sufficient information to allow a confident prediction and ultimately
performance can only be judged by experience in use. Accelerated test methods, however, should be capable of giving a realistic
prediction of service performance in high risk situations. It should not be assumed either that a particular test can necessarily
enable prediction of a finite service life since this is dependent on many different parameters which will vary from site to site.
Clearly the preferred approach must provide severe conditions of exposure unlikely to give 'false positive' results, that is give a
successful result for paints which may subsequently fail in service.
The data in Tables 10 and 11 indicate that the mould test chamber provides these facilities and offers advantages, some of which
are listed in Table 12, over both laboratory tests and. site trials. The greater severity of laboratory test 2 over test 1 when compared
with mould chamber exposure is also of interest and is probably attributable in major part to the use of an inoculum derived from
organisms recently isolated from domestic dwellings visited during the study. Clearly laboratory testing offers a convenient means
of screening large numbers of candidate materials provided active, recent isolates of organisms which colonise paint films are used
as inocula.
Table 10. Agreement between performance ratings for emulsion paints
Test methods

Agreement
Difference
of 1 level
of performance

Difference
of2levels
of performance

4/11 (36%)

2111 {18%}

5/11 (45%)

Lab test 1 v. mould test chamber

6/11 (55%)

2111 (18%)

3/11 (27%)

Lab test 2 v. mould test chamber

10/15 (67%)

5115 (33%)

Nil

Mould test chamber v. site trial

6/11 (55%)

2111 (18%)

3/11 (27%)

No difference
between
ratings of
performance
Lab test 1 v. site trial
Lab test 2 v. site trial

Fungicidal emulsion paints
The variability in results obtained in the different tests poses problems in assessment of the efficacy of the various fungicides in
the model emulsion paint formulation and that of the commercial paint products. For the reasons given above emphasis will be
placed on the results obtained from the mould test chamber which are more consistent.
Reference to Table 9 shows that at the levels used none of the fungicides was effective in protecting the model emulsion paint
from colonisation by moulds and other organisms although in some instances the higher concentrations did improve paint
performance (Skane M8 I%, Stannicide M 1.2% and Troysan Polyphase Antimildew 1.0% ). Interestingly tests conducted in
outdoor exposure trials in Florida and Puerto Rico of latex house paints have also shown that the fungicides Amical 48 (same
active ingredient as Arnica! 50), Nopcocide N96, Skane M8 and Troysan Polyphase Antimildew, albeit at somewhat lower
concentrations than those used in present tests, failed to achieve more than partial control of mould growth (Mark 1981).

Table 11. Relative severity of test methods

No. of occasions on which the first test method compared with the
second was:

Test methods

Less severe
Lab test 1 v. site trial

Equal

4/11 (36%)

4/11 (36%)

5/11 (45%)

6/11 (55%)

3/15 (20%)

10/15 (67%}

More severe
3/11 (27%)

Lab test 2 v. site trial
Lab test 1 v. mould test chamber
Lab test 2 v. mould

~st

chamber

Mould test chamber v. site trial

2115 (13%)
!1/11 (100%)

With the exception of commercial paint R, the only ones which proved capable of providing protection throughout the duration
of exposure were the commercial products; notably those containing tetramethyl thiuram disulphide (TMTD) (paints H, P, Sand
Z). This particular fungicide has performed well in laboratory tests (Bravery eta/. 1978) and parallel laboratory and site trials
(Barry 1980). There was also no difference between the aged and fresh samples of one of the paints (Z) indicating no loss of
activity with storage. Of interest is the poorer performance ofTMTD in the model emulsion paint (W) where at a concentration of
2.0% w/w it failed to provide an adequate level of protection. This suggests that the paint formulation can affect markedly the
activity of particular fungicides although in addition the level of TMTD in the commercial products is believed to be greater than
2%. It is also possible that the other fungicides tested may have achieved better levels of protection in a different paint
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formulation. In contrast to the present results, Barry (1980) found I% Arnica! 50 satisfactorily protected a polyvinyl acetate
emulsion paint from mould growth in both laboratory tests and at site trials for up to 2 years exposure.
The commercial paint believed to contain barium meta borate (T) was also effective in preventing growth of moulds and other
organisms, as were paints Q and U, although no details are available of the active fungicidal ingredients in these products.
Test organisms
The question of the relative importance of different organisms colonising paint films has already been mentioned above.
Hitherto, laboratory-based tests have concentrated exclusively on the use of inocula of mould fungi although it is acknowledged
that yeasts, for example, can sometimes make a significant contribution to the air-spora of environmental test chambers (Wiley et
a/. 1982) and domestic environments (Lumpkins eta/. 1973, Solomon 1975). In the present study two species of pink yeasts have
figured prominently. Sporobolomyces roseus occurred as a contaminant growing on laboratory test panels (see above), while
Rhodotoru/a glutinis var dairensis was isolated in the site trial and a Rlzodotoru/a species was isolated from the mould test chamber
(Table 4). Various yellow-coloured bacteria have also occurred as contaminants in laboratory tests of painted panels (sec Table 5)
and in the mould test chamber (Table 4 and Fig. 8).
In view of the frequency and intensity of occurrence of these organisms on painted surfaces it is suggested that they are
sufficiently important to be included in any evaluation of paint fungicides, particularly as many of the paints tested, while initially
resistant to moulds, freely supported the growth of yeasts and bacteria (Fig. 8). Not only is their presence in itself disfiguring, but
there is also the possibility that they may render a paint susceptible to subsequent colonisation by mould.

· Table 12. Main advantages of mould test chamber over laboratory and-site trials offungicidal paims
1. Provision of reproducible controlled conditions of temperature and humidity conducive to condensation of
water on paint surface.
2. Large, natural surface area enabling exposure of many paints under the same conditions.

3. Natural inoculum from air spora which can be augmented if necessary with organisms of specific interest.
4. Not subject to interference by third parties.

5. Not dependent on co-operation of third parties or intrusive on privacy of occupants.
6. Not geographically separated from other in-house activities.

Fungicidal solvent gloss paints
A summary of the relative performance of the fungicidal solvent gloss paints is given in Table 13 from which it can be seen that
agreement between the laboratory test and site trial results was poor. Agreement was obtained only for the control paint 0 and
the results obtained do not give a clear indication of which fungicides are likely to provide lasting protection from mould growth in
service although there are indications of the potential value of Preventol A4. It seems desirable, therefore, to carry out further
work on solvent gloss paints using the mould test chamber and incorporating for comparative purposes a number of commercial
products.

Table 13. Relative performance offwzgicides ill solvent gloss paint
Performance

Laboratory test
(after 12 weeks)

Good

Nopcocide N96
Preventol A4

Moderate

Skane M8 0.5%

Poor

Troysan Polyphase Antimildew
Paint 0 (control)

Site trial
(after 15 weeks)
1.0%
1.8%
Preventol A4
Troysan Polyphase Antimildew
0.5%

Nopcocide N96
SkaneM8
Paint 0 (control)

1.0%
0.5%

1.8%
0.5%
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Conclusions
The prc~ent stud•es indicate that results from field trial si tes. whil~t a desirable part of overall asses ment of the efficacy of
fungicidal paint~. arc likely to be an unreliable basi~ for predicting the service performance capabi lities of the products in a range
ofs•tua tion ·.
2 Laboratory tests of the particular types employeo are known to be reproductible and rapid giving a u eful ba is for making
comparative a~se smcnts of products or canoidatc fungicides; there is scope for refinement in the methodology, however.

3 A high humidity mould test cha mber of the type employed at PRL is believed to offer a highly discriminative a cssment of
performance under evcre exposure co nditions although as yet it is not po sible to predict actual service life of pa i nt~ until more
experience has been gained wit h this method of assessment.

-1 There is a need for further information on the relative importance of organisms such as yeasts and bacteria in the colonistion of
fungicidal paint film , particularly on their po ible role in predisposing certain materiab to early attack by mould fungi.

5 Ba ed on the mould test chamber re ults, none of the fungicides at the concenrrations rested protected the model emulsion
paint formulation from colonisation by mouldc; and other organi ·ms. Among the commercial paints those known to contain
TMTD performed extremely well as did the paint belie,cd to contain banum metaboratc. The commercial product~ Q and U
were al o highly effective though their active ingredients are not declared.

6 Because of the poor agreement of the data on solvent gloss paints no firm conclusions may be drawn although there were
indication of the effectiveness of Preventol A4 a· a film protcctant. Trials of these paints should be carried out in the mould test
chamber before a more reliable assessment of performance can be made.
Ad.nowlcugemenl is made or the emhm.ia~tic help nnd co-operation or Mr R. Enderby, formerl y of the Dire~• Work~ Department , Cit y or
Manche'>tcr a nd his ~taff there .

Fig. I Humidity cabinet used in laboratory test to determ ine
resistance of paints film s to mould growth

Fig. 2 Site trial. Mould growth on wa lls and ceiling of bathroom
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rig. 4 Mould test chamber. General view prior to instalment of test
conditions showing emulsion paints applied in vertical strips

Fig. 3 Site trial. :\1ould growth o n walls of bathroom
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BIOASSAY TO DETERMINE DETOXIFICATION OF TRIN-BUTYLTINOXIDE BY
SPECIES OF PHIALOPHORA
HANS-PETER SUTTER 1 and JANICEK. CAREY'
Abstract: A method has been developed for the bioassay of detoxification of tri n-butyltin oxide in an
agar medium using Bacillus sublilis (Ehrenberg) Cohn as the indicator organism. Using this method
detoxification of TnBTO has been shown for Phialophora lwffmarmii (v. Beyma) Schol-Schwarz,
Phialophora malorum (Kidd & Beaumont) McColloch and a Phialophora species. l11e significance of
this in the performance of preservative treated softwood exterior joinery is discussed.

Introduction
The colonisation of softwood window joinery has been shown to be a complex sequence involving bacteria, bluestain fungi such
as Aureobasidiwn pullulans (deBary) Arnand, soft rot fungi, commonly Phialophora species, and finally Basidiomycetes (Carey
1983). Preservative pretreatment has been shown to extend the time required for the colonisation sequence to be completed and
to alter the species of fungi within each of the colonising groups (Carey 1983). The significance of the various groups in
determining the service life of preservative treated joinery is the subject of continuing study (Carey & Bravery 1985) of which the
present work with Phialophora species was a part.
The toxicity of the commonly used exterior joinery wood preservative tri n-butyltin oxide (TnBTO) is considered to be
dependent on the tri·butyl tin moiety. Henshaw eta/. (1978) demonstrated, using the chlorides impregnated into wood, that the
toxicity was reduced by a factor of 10 by removal of one butyl group, and a factor of 100 by removal of 2 butyl groups. Therefore
the de-alkylation encountered in service suggested an overall reduction in effectiveness which they attempted to assess using an
agar diffusion test method based on that described by Scheffer and Lew (1976) and using Poria placenta (Fr.) Cooke as the
indicator species. Results were variable and no specific relationship was discerned for any preservative constituent (tri-, di- or
mono-butyltin). Subsequently it was shown that much of the reaction with TnBTO was due to the aerial concentration (Orsler &
Holland 1984) thus explaining the variability.
The ability of two Basidiomycetes, Conioplwra puteana (Schum.: Fr.) Karsten and Coriolus versicolor (L.:Fr) Quelet to
degrade TnBTO in wood to the less toxic di- and mono-butyl forms has been demonstrated by Henshaw et a/. {1978) using
chemical analysis (polarography). This confirmed earlier studies (Bravery 1975a, 1975b) using electron microscopy and cell free
culture filtrates from C. versicolor. Culture filtrates of this fungus and of C. pweana and Sistotrema brinkmannii (Bresad) J.
Eriksson have also been shown to cause degradation ofTnBTO by Orsler and Holland (1982).
A different experimental approach to demonstrate detoxification ofTnBTO by another fungus was chosen by Carey (1980) and
Dudley-Brendell and Dickinson (1982). Aureobasidium pullulans was grown on malt agar containing TnBTO, separated from it
by a film of cellophane (Carey 1980), rayophane or cellulose acetate (Dudley·Brendell & Dickinson 1982). The film was intended
to prevent hypha! penetration of the agar while allowing diffusion of nutrients to the fungus. After a period of incubation, film and
adherent mycelium were removed and the surface seeded with spores of the TnBTO-sensitivc Gloeop!Jyllum trabewn (Pers.: Fr.)
Murril. Spore germination took place, where the initial concentration of TnBTO had been reduced below the toxic level towards
G. trabeum. The experiments were often impeded by growth of A. pullulans after removal of the mycelium. Dudley-Brendell and
Dickinson {1982) showed that the penetration of the membrane, leading to the undesired growth, was directly related to the
detoxification ofTnBTO.
In the present study, with Phialophora species, glass fibre filters were used to prevent the hypha! penetration of the agar
encountered previously. In addition, an alternative bioassay system was used, based on the agar diffusion technique widely
accepted for the quantitative determination of antibiotics (Drews 1976), with Bacillus subtilis (Ehrenberg) Cohn as the indicator
organism. A similar technique had been used previously for detecting TnBTO dissolved in water (Sutter & Tinncr 1976) with
concentrations as low as 0.02 ug ml- 1 being detected.
1
2
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Materials and Methods
Test organisms
The Phialophora cultures used were all isolated from simulated joinery components (L-joints) of Scots pine sapwood exposed
outdoors, out of contact with the ground, Phialophora hoffmannii (v. Beyma) Schol-Schwarz (FPRL No S967) was isolated from
an untreated L-joint but other isolates of the fungus had been obtained from 1% TnBTO treated L-joints. Phialophora malorwn
(Kidd and Beaumont) McColloch (FPRL No Sl04!) was isolated from a I% TnBTO treated L-joint while Phialophora type C
(FPRL No Sl042) was isolated from a 5% pentachlorophenol (PCP) treated L-joint,
Bacillus subtilis (ATCC 6633) obtained as an endospore suspension (BBL 12084) was used as the indicator organism,
Detoxification procedure
A range of measured quantities of TnBTO were dissolved in absolute ethanol. Aliquots of these solutions (0.5 ml) were
carefully mixed in 90 mm diameter sterile plastic petri dishes with 20 ml aliquots of sterile 2% malt agar held at 50°C to give final
concentrations of 1, 2, 4, 8, 16 and 25 Jlg TnBTO per ml agar. Dishes incorporating 0.5 ml ethanol were used as untreated
controls.
Five malt agar dishes of the test fungus per TnBTO concentration were covered with a glass fibre filter (Whatman GF/F)
previously sterilised by autoclaving at 121°C for 25 minutes. Each was inoculated centrally, mycelium side to the filter, with an 8
mm diameter disc cut from a 4 day old stock culture growing on malt agar (Fig. 1). The dishes were incubated at 2!°C for 3 weeks
together with uninoculated dishes without filters used to produce a calibration curve, and dishes with added filters to assess their
effect on B. subtilis.
At the end of the incubation period (Fig. 2) the diameter of each fungal colony was measured and its centre and outline marked
on the bottom of the dish. The glass fibre filters together with the adhering mycelium were then removed.

Fungus inoculum

TnBTO containing
malt agar
Pig. 1 Detoxification test system

Bioassay
One ml or 0.1 ml of the spore suspension containing approximately 109 spores of Bacillus subtilis (BBL) was added to !litre of
sterile nutrient agar (Oxoid, code CM3) at 70°C, mixed, and 20 ml aliquots dispensed into 90 mm diameter sterile plastic petri
dishes. When set, condensation was allowed to evaporate during storage at 4°C (normally 4 days).
Discs 8 mm in diameter were cut from the TnBTO containing agar plates under the original centre of the Phialophora colonies*
and at predetermined distances towards the dish edge. Discs were cut in identical positions from the various control dishes. Each
disc was placed in the centre of one of the B. subtilis seeded dishes then stored for 6 hours at 4°C to allow the TnBTO to 'diffuse'
from the disc into the agar (prediffusion). The dishes were then incubated at 30°C for 24 hours and the diameter of the zone of
inhibition around each disc was measured, where germination of the B. subtilis spores had been prevented throughout the
thickness 3fthe agar (Fig. 3).
Results
Calibration for TnBTO content
The diameters of the zones of inhibition around the discs cut from the centre of uninoculated dishes were plotted against
TnBTO content to produce a calibration curve. Over the range of concentrations used in the bioassay (Fig. 4) this approximated
to a straight line; the correlation coefficient of 0.9958 was calculated on the basis of 5 replicates per concentration. Over wider
concentration ranges the relationship between the diameter of the zones of inhibition and the TnBTO content takes the more
usual curved form. Similar results were obtained for discs cut at positions 15 mm, 30 mm and 40 mm from the centre, hmvever the
inhibition zones were generally greater due to the extra thickness of agar towards the edge of the dishes as a result of their slightly
domed bases. The appropriate calibration line was used to assess the test results with the Phialophora species.
Effect of Phialophora on B. subtilis
Discs cut from beneath the centre of the Phialophora cultures growing on the ethanol control plates showed no zone of
inhibition.
*Growth was strongly inhibited by 16 and 25 ~g ml- 1 and no assessment of detoxification was made.

•

•i
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Fig. 2 Detoxification test system after incubation
Top Phfalopltora ltoffmannii
Left Phialophora malorom
Right Phialophora type C

Fig. 3 Zones of Inhibition in contro l dishes after 3 weeks at 21° C.
Top (left to right)
0
2
4 J..1.8 TnBTO per ml agar
8 16 25 J..l.g TnBTO per m l agar
Bottom (left to right)
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Determination of residual activity
Discs cut from beneath the centre of all three Phialophora species growing on dishes containing 1, 2 and 4t.tg TnBTO per ml of
agar showed no detectable inhibitory activity. At 8 ~g/ml- 1 there was slight residual activity beneath the centre of the colonies
which was estimated using the appropriate calibration graph and then expressed as a percentage of the original level (Table 1).
With Phialophora malorwn there was 60% loss of activity (i.e. 40% residual activity) at 15 mm from the colony centre which was
beyond the colony edge.

Table 1. Detoxificalion of8 f.lg mr 1 TnBTO
Distance from*
colony centre
(mm)

Per cent residual activity

Phialophora
hoffmanrzi

Phialophora
malorum

0

12

6

15

100
100
100

40
100
100

30
40

*Radius of colonies: P. hoffmanii
P. malorum
Phialophora sp. type C

8 mm
9 mm
9 mm

Phialophora sp.
TypeC

6
100
100
100
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Discussion of method
The use of glass fibre filters did not completely prevent the mycelium of the Phialophora species growing into the TnBTO
containing agar but the majority of the mycelium was easily stripped away and any hyphae which had penetrated the filter did not
interfere with the assay. The healthy nature of the fungal growth at concentrations up to 8 ~lg rnl- 1 indicated the filter allowed
adequate access of nutrient from the agar beneath. Though the glass fibre filters are considered to be chemically inert a change in
pH of the malt agar plates from 5.0 to 6.5 was recorded using indicator paper both in the presence and absence of the Phialophora
species perhaps as a .result of the heat sterilisation method used. However, there was no associated effect on the measured
TnBTO activity.
It has been established, by varying certain test parameters, that small changes in technique can affect the sensitivity of the
method. The optimum 'prediffusion' time for the test conditions used was found to be 6 hours but under other conditions varied
from 0-12 hours. The thinner the layer of the B. subtilis seeded agar, the more sensitive the test. Using 10 ml (only possible in flatbottomed dishes) Sutter and Tinner (1976) using TnBTO dissolved in water detected concentrations as low as 0.02 flg ml- 1•
Therefore, uniform dishes and agar quantities are necessary to avoid variation due to agar thickness.
The method of using the inhibition of germination of Bacillus sttbtilis spores to detect TnBTO has proved reproducible and
extremely sensitive. For example differences have been detected between the thickness of the TnBTO containing agar from
various positions in petri dishes with slightly domed bases. The method appears to be based on the diffusion of TnBTO through
the agar medium, as in the widely used antibiotic assay system (Drews 1976) on which it is based. This is theoretically possible at
the concentrations being used in the present study (up to 25 ~g ml- 1) with the solubility of TnBTO in water having been
detennined as 100-120 ~g ml- 1• However, recent work (Orsler & Holland 1984) concluded that 'TnBTO does not diffuse
through agar gel nor is it deposited on to the agar surface from the vapour phase Within a petri dish environment'. If true, this
leaves unexplained the mode of transfer of the TnBTO from the sample plug to the B. subti/is seeded agar which results in a zone
of inhibition throughout the thickness of the agar which is reproducible and directly proportional to the concentraton ofTnBTO.
However, extremely low concentrations may be involved in this mechanism which are below the levels detected in the previous
work. Further work would be required to elucidate this apparent conflict.
Discussion of results
TnBTO may be degraded by a range of physical factors such as ultraviolet light, heat and oxygen. In the present series of tests
the influence of such factors has been overcome by preparing both •test' and 'standard' plates at the same time and exposing them
to the same conditions. Any detoxification detected can, therefore, be positively linked to the activity of the test fungi.
The results show that the three Phialophora species tested are able to detoxify TnBTO in agar at the concentrations tested;
Phialophora malorum showed greater activity than the other two species. These data correlate with the occurrence of P. malorwn
only on simulated joinery components treated with TnBTO. This detoxifying ability must contribute towards their tolerance of
TnBTO; one Phialophora species has been shown to degrade blocks containing 0.64% TnBTO (DaCosta & Osborne 1971).
Although in the joinery situation decay of the soft rot type is not the primary cause of failure, it has been postulated that the
significance of soft rot fungi may be in the detoxification of preservatives leading to colonisation by Basidiomycetes and premature
decay (Savory & Carey 1979). The present results support this hypothesis and emphasise the need to consider the complete
microbial flora in assessments of the efficacy of wood preservative treatments.

Conclusions
1 The test method described provides a simple, reproducible and rapid method of determining the activity ofTnBTO in agar.
2 Detoxification of TnBTO in agar has been demonstrated for Phialophora hoffmannii, Phialophora malorum and another
Phialophora species, P. malo rum being the most effective.
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RED STAINS ON THE CERTOSA OF PAVIA
A CASE OF BIODETERIORATION
M. BASSI 1, A. FERRARI', M. REALINI', C. SORLINI2
Abstract: Some of the marble carvings which decorate the facade of the Certosa of Pavia are covered by
orange-red stains, which were previously found not to be due to changes in the chemical or petrographic
composition of stone. A series of microscopical and microbiological analyses were therefore undertaken
to see if they were due to the presence of microorganisms. Two bacteria producing a red pigment were

isolated from samples of stained marble. Tltese bacteria are hetcrotrophs and live in the stone
microfissues, on a substrate of green unicellular algae. They were identified as Micrococcus sp. and
Flavobacterium sp. The pigment produced by them is probably brought to the surface by water, thus
causing the diffuse red colouring. In vilro the bacteria were rapidly killed by the addition of very low
concentrations of the biocide Bradophen.

•

Introduction

•

The Certosa of Pavia (Fig. 1) is one of the finest renaissance monuments in Lombardy, North Italy. It was built in the 15th and
completed in the 16th century. The facade is decorated with mouldings and statues carved in different marbles, some of which arc
now suffering from different kinds of degradation. In particular, the decorations made of Carrara marble show a peculiar
alterat!on, consisting of diffuse pink to orange-red spots, which cover extended surface areas (Fig. 5) and penetrate microfissures
of the marble down to a depth of 4 to 5 mm. No red spots arc visible on the other kinds of stone.
Since chemical and petrographic analyses made on such "red" marble did not reveal any relevant change· in its composition and
structure (Alessandrini et al. 1984) it was suspected that the red colouration might be due to the presence of microorganisms,
especially because in some larger and deeper fissures patches of green were observed, which suggested the presence of algae.
Therefore a series of microscopical and microbiological analyses were undertaken, the results of which are given in the present
paper.
Materials and Methods
Small pieces of apparently sound and of affected marble were removed with a scalpel, under as sterile conditions as possible, following the
suggestions given in Raccomandazioni Normal9/82. Some pieces were powdered and used for microbial counts (Raccomandazioni Norrnal9/82),
others were observed by normal or phase-contrast photomicroscopy and by scanning electron microscopy. A few were put in different culture
media to promote the growth of microorganisms. These were then isolated in axenic cultures by repeated transfer into the appropriate culture
media and observed by light microscopy and by scanning and transmission electron microscopy.
Culture media
The culture media used were those recommended in Raccomandazioni Normal 9/82 (1982). and by Pochon and Tardieux (1962):
-Plate Count Agar (7 days at 28°C) for aerobic heterotrophic bacteria.
-Plate Count Agar with addition of CaC0 3 for heterotrophic bacteria capable of dissolving inorganic salts.
-Malt Agar with addition of 100 ug/mlloxytetracycline (7 days at 28°C) for fungi.
-Jensen medium for Actinomycetes.
- Stanier medium with additions of Difco Nutrient Broth and peptone for ammonifiers.
- Pochon and Tardieux medium with additional elemental sulphur for sulphur oxidizing, and Starkey medium for sulphate-reducing bacteria.
- Pochon and Tardieux medium for Nitrosomonas and Nilrobacler spp.
Light microscopy
The marble fragments were powdered, suspended in a drop of water and observed with a photomicroscope in normal light or with a phasecontrast microscope (Leitz Ortolux).
The microorganisms isolated in culture were observed by phase-contrast microscopy or in fixed and stained preparations.
Scanning electron microscopy (SEM)
Marble fragments and small blocks of solid axenic cultures were fixed in phosphate-buffered gultaraldehyde for 2 hours, post-fixed in osmium
tetroxide overnight, dehydrated in acetone and critical point dried with C02 . They were then coated with gold and examined in a Jeol U 3
scanning electron microscope.
Transmission electron microscopy (TEM)
Square blocks of 5 mm side were cut out of the solid axenic cultures, fixed in phosphate-buffered 3% glutaraldehyde, post-fixed in osmiurr
tetroxide, dehydrated in ethanol and embedded in Araldite. Ultrathin sections were stained with uranyl acetate and lead citrate and observed witt
a Siemens Elmiskop 1 A electron microscope.
Treatment with biocides
Two biocides, kindly provided by Ciba-Geigy, were used: Desogen (a 10% solution of a (p-tolyl)-dodecyl-trimethylammonium mcthylsulphate·
and Bradophen (a 90% solution of dodecyl-(oxyethyl)-benzyl-ammonium chloride). They were added to agar plates at scalar concentration:
ranging from 0.005 to 0.2%. The plates were then inoculated with a suspension containing Hfi bacterial cells by means of a calibrated platinun
loop.
1
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Results and Conclusions

When observed by SEM, the surface of the red marble areas appeared generally free of microorganisms. Only in a few samples
were cellular forms detected (Fig. 2). On the contrary, on the rear of the fragments and in the microfissures clusters of cells of
different size were visible (Fig. 3). Upon examination of the powdered fragments by light microscopy, the presence of numerous
green unicellular algae was detected (Fig. 4). These algae are spherical, possess a single cup-shaped chloroplast and reproduce by
tetraspores, the spores being enclosed in a thin-walled sporocyst. They were therefore attributed to the genus Chiarella. Many
bacteria were also visible under phase~contrast microscopy.
Bacteria were found only in those powdered samples taken from stained marble (see Table 1). They were all heterotrophs,
except for the presence of some sulphur-oxidizing bacteria in one sample, and of a few iron-oxidizing bacteria in another.

Table 1. Microorganisms found in different samples of Carrara marble per lg of dry weight of material. Samples I,
3 and 5 are from stained marble, samples 2 and 4 are from sound marble.
Samples

Type of
organism
2
Ammonifiers
Nitrosococcus
Nitrifying
Sulphur-reducing
Sulphur-oxidizing
Aerobic heterotrophs
CaCo3 dissolving
Iron-oxidizing
Actinomycetes spp.
Eumycetes spp.

3

7:10
I
I
I
I
8.5:10'
I
3:10
I
3.5:10'

3
3

2.4:10
I
I
I
3.5:10'
2.5:104
I
I
I
3:10'

4

5

I
I
I
I
I
I
I
I

I
I
I
I
I
10'
I
I
I
7.2:103

From the powdered samples spread onto agar plates different microbial colonies developed, among which were a few red ones
(Fig. 6). Upon repeated transfer into the appropriate liquid or solid culture media, axenic red colonies were obtained (Figs. 7, 8),
from which two different types of bateria were isolated, both producing a red pigment: a gram positive spherical one, 0.1 nm in
diameter, occurring singly and in pairs, identified as Micrococcus sp. (Fig. 9), and a gram-negative, rod-like one, 2.5 X 0.6 nm,
identified as Flavobacterium sp. (Fig. 10).
No microorganisms were seen on the surface or in the micro-fissures of sound marble, and no colonies developed from the
sound samples.
Of the biocides tested, Bradophen proved much more effective than Desogen in preventing bacterial growth in vitro.
Concentrations as low as 0.005% were effective.
From the above data the following conclusions can be drawn:
1) The change in the marble is not due, as is often the case, to the activity of autotrophic bacteria, because their number is too
small and they are only occasionally present. This is in agreement with the fact that the chemical and petrographic composition of
the affected stone does not differ from that of sound stone (Allessandrini eta/. 1984).
2) The isolation of bacteria producing red pigments, which are quite similar in colour to the stains from affected areas of the
marble, suggests that the bacteria are responsible for the pigmentation. The fact that viable bacteria were never found on the
external surface of the stained marble, but always in the microfissures and on the back of the detached fragments. does not
contradict the above suggestion. In fact, the bacteria, being heterotrophs, grow only in the presence of an organic substrate,
which in this case could be provided by the algae growing in the stone microfissures. The red pigments may be brought to and
diffuse over the stone surface by water, thus staining the marble in the absence of viable cells. It seems therefore, paradoxically,
that the primary cause of the red stains on the marble surface is the presence of green algae in the marble microfissures.
3) In view of a possible treatment of the contaminated zones of the Certosa facade, it is recommended that Bradophen is
applied at concentrations of 0.1-0.2%. Obviously, the treatment will not remove the stains, but it will prevent them from
spreading.

•
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Fig. I T he Certosa of Pavia, North Italy
Fig. 2 SEM. Surface of stained Carrara marble. A few ce lls arc visible
Fig. 3 S EM . lner surface of t he marble of fig. 2, sho wing the presence of many cells .
Fig. 4 Clzlorella, a green alga fou nd in a powdered piece o f stained Carrara marb le
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Fig. 5 A scu lpture carved in Carrara marble with evident diffuse red stains
Fig. 6 Microbial colo nies obtained from a powdered stained marble sample
Fig. 7 Axenic cu lture of Micrococcus
rig. 8 Axenic culture of Flavobacterium
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Fig. 10 TEM. Fla vobacttrium
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OBSERVATIONS ON A MICROBIAL CELLULOSE DEGRADATION PROCESS THAT
DECREASES WATER ACIDITY
A. JONGEJAN1
Abstract: A microbial cellulose degradDtion process produces the organic nutrients and acidity decrease
required by sulphate reducing bacteria abating acid mine water pollution. The acidity decreasing species
use, but do not degrade cellulose as do cellulolytic bacteria. Both groups also differ in their use of
oxygen.

Introduction
Acid water pollution from coal and base metal sulphide mining operations is due to sulphuric acid formed by the oxidation of
pyrite or other sulphide minerals in the mine waste. Practical pollution abatement methods may be derived from natural processes
counteracting the pollution not only in the waste but also in the water.
Tutle et al. (1969) reported that the acidity and sulphate content of an acid mine water stream in Ohio were significantly
decreased after seepage through a dam of decaying wood waste. Heavy metals were precipitated in the water downstream by the
action of sulphate reducing micro-organisms. Organic nutrients required for the growth of these sulphate reducers are not present
in acid mine water. They can be expected to be provided by the degradation of cellulose or of wood. An increase of the low pH is
also required for their growth. However, the process in the wood producing the pH increase is obscured. Wakao et al. (1969) who
studied the effects of various organic nutrients on sulphate reduction in acid mine water containing wood waste, concluded that
sulphate reduction generally occurred when the pH was increased above 4 either by the activity of heterotrophic bacteria or by the
addition of neutralizing agents. Reactions contributing to the increase in pH did not include sulphate reduction. The pH threshold
coincides generally with the limits of activity of sulphate reducers such as Desulfovibrio (Stephenson & Stickland 1931, Zobell
1957). High pH values resulting from microbial action have been reported in connection with weathering of cotton fibres
(Cascoigne & Cascoigne 1960).
The wood waste degradation process is studied at CANMET as part of a research project on acid mine water pollution
abatement. The present paper is an abridgement of a CANMET report (Jongejan 1982). For practical purposes the nature of
various factors that can be controlled should be known. Because of the limited information available about the cause of the pH
increase, obsenrations were made in a series of separate experiments that are described below. The results of one experiment
provided the objective of the next experiment until sufficient information was obtained for the design of a practical abatement
process. The experiments proceeded along the following line: (a) Is the increase in pH a result of microbial or chemical reactions?
(b) do the organisms metabolize cellulose or cellulolytic metabolities (e.g. glucose)? (c) do the organisms require anions in a
nutrient solution? (d) does the microbial action result in an uptake of anions by cellulose? or (e) produce changes in the structure
of the cellulose? The results of the experiments of interest to cellulose microbiologists are summarized. They show that the
increase in pH is a result of microbial action, and that the oxygen content of the water flowing through the wood waste should be
varied in a practical pollution abatement process. Further research is required to explain the microbial processes that are
involved.
Decrease in water acidity by bacteria using cellulose
Decaying wood was collected from the acidic mine mill tailings of Elliot Lake, Ontario. This wood was macerated into saline
(\Vinogradsky 1949) in a Waring blender and several cultures capable of cellulose degradation or of decreasing the acidity were
recovered and isolated by a combination of procedures (Riviere 1961, Bevers 1976, Jongejan 1982). Fungal species obtained from
the collection of the Eastern Forest Products Laboratory, Environment Canada were also used.
To observe variations in acidity, bacterial isolates were transferred into a nutrient medium (I) containing salts, yeast extract and
cellulose as principal carbon source (Jongejan 1982) and having a pH 3.5 or 4.5. Cellulose was prepnred by the method of
Hungate (1950). More than 70% of the 20 bacterial isolates increased the pH of the growth medium with cellulose as the carbon
source. No pH alteration occurred in sterile controls. The pH changes in a medium of initial pH 3.5 were more erratic than in a
medium initially at pH 4.5 (Fig. 1). Fungal species were more effective in increasing the pH when grown on macerated wood as
compared to growth on cellulose. The bacterial isolates that increased the pH, did not hydrolyze cellulose. Other isolates which
hydrolyzed cellulose grow at a specific pH value without altering the pH appreciably during growth.
1
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To obtain further information on the organisms \Vhich caused the apparent increase in pH, the following studies were initiated.
A medium similar to (I) containing either cellulose or glucose as a carbon source was tested to determine metabolic
requirements of the isolates. Both the bacterial and fungal isolates caused an increase in pH during growth on cellulose but not in
a medium containing glucose.
To determine if different anions affected the microbial alteration of the pH, a series of media was prepared containing one of
the following salts: sodium acetate,- sulphate,- chloride, potassium nitrate or- monobasic phosphate. The chloride content was
kept to a minimum by using shredded Whatman No. 1 filterpaper ( <lmm) as the carbon source instead of cellulose prepared by
Hungate's method. The results of the experiments indicated that the most rapid pH increase (2 days) occurred in the presence of
monovalent inorganic anions. However, the pH values resulting from the microbial action after 24 days in the presence of
chloride, nitrate or sulphate (the predominant anions in mine water) were similar. Indications about a possible uptake of anions
by the cellulose due to bacterial action, could, therefore, be obtained by using a chloride instead of a sulphate environment
permitting the use of more sensitive and convenient analytical procedures (ASTM D-1161-60, 1976; American Public Health
Association, 1971).

Cellulose chloride relationships
A relationship between the cellulose contentration and chloride uptake was indicated using an acidity decreasing bacterial
culture grown in a medium in which chloride was the only anion present in a significant concentration and either 0.2% or 0.4%
Whatman No. I filterpaper ( <2mm), pH 3.5. The amount of chloride adsorbed by the cellulose in the presence of bacteria that
decreased acidity was inversely proportional between 0.2% (99.8~tg Cl adsorbed/g cellulose) and 0.4% (46.0~g Cl adsorbed/g
cellulose) cellulose concentrations at a final pH 7 .3.
In another experiment different acidity decreasing isolates were each grown in a medium containing 2% cellulose and chloride
salts. After 20 days, the pH and the cellulose chloride concentration of each culture were determined as in the previous
experiment. The results showed that the concentration of chloride taken up by cellulose increased with increasing pH values in the
range pH 3.5 to 5.5 whereas the chloride concentration decreased at higher pH values up to approximately 8.5.
Because the acidity decreasing bacterial action resulted in an uptake of anions from the solution by cellulose, information was
obtained about its effect on the cellulose oxygen linkage.

Cellulose oxygen linkage
Cellulolytic and acidity decreasing isolates, selected for their rapid action or taxonomic diversity, were grown for 6 weeks in
medium (I) containing 4% cellulose (Whatman No.1, <1mm), pH 3.8 or4.5. Cellulose was separated and analyzed for sodium
bisulphite addition (Feigl 1966, modified), potassium permanganate oxidation (Jongejan 1982), the carbonyl contents (Strole
1956 modified), and carboxyl contents (Yackel & Kenyon 1942). Cellulose, not subjected to bacterial action, was oxidized
chemically to various extents using a periodate solution to compare the results of this chemical oxidation with the bacterial effects
on the cellulose oxygen linkage.
The bisulphite addition to cellulose is an indication of the concentration of aldehyde, aldol or ketone groups (Hernadi 1977,
Allinger et a{. 1976) generally resulting from oxidizing conditions. Only the bisulphite addition to cellulose exposed to acidity
decreasing bacteria above pH 5.9 was appreciably higher than that of a cellulose control or fresh cellulose. The values were similar
to those of periodate oxidized cellulose. Bisulphite addition to cellulose exposed to cellulolytic bacteria was negligible. The
change in bacterial effects on cellulose at pH 5. 9 coincided with that of the maximum chloride uptake.
The results of the carbonyl or carboxyl determinations were not significant. Only the carbonyl contents of the periodate
oxidized cellulose, increased with the severity of the oxidation, and, to a lesser extent, the carboxyl contents of cellulose exposed
to cellulolytic bacteria, were appreciably higher than those of the cellulose control or fresh cellulose.
Hmvever, the permanganate oxidation values which indicate the extent of reduction of cellulose sho\\-'Cd the differences
between the activities of the two groups of bacteria. The values decreased with increasing pH for acidity decreasing bacteria and
became negligible above pH 5.9 for either group (Fig. 2). The permanganate oxidation values of cellulose exposed to cellulolytic
bacteria were appreciably higher than those for acidity decreasing bacteria (Table 1). The pH was slightly decreased. No
relationship with the pH was indicated. After exposure to cellulolytic bacteria, the cellulose had become mucoid and light brown
in colour, decreased in volume and developed a distinctive resin like odour. The activity of acidity decreasing bacteria did not
affect the appearance of the cellulose.
The difference behveen the activities of the two groups of bacteria using cellulose was also shown by qualitative
chromatographic analyses of the filtrates obtained by separating the cellulose from the nutrient medium. Appreciable
concentrations of metbolitcs could be detected only in the filtrates from the media used by cellulotytic isolates and not in those
from the acidity decreasing group.
The bacterial species
The microbial population of the wood decaying in the acid tailings included many species that neither decreased the acidity nor
hydrolyzed cellulose. However, they may be significant in the ecology (Bevers & Verachtert 1974). The genera of a few isolates
selected for their taxonomic diversity and acting on cellulose were determined according to their morphological and biochemical
properties. Acidity decreasing isolates belonged to the genera Aeromonas, Pseudomonas, Achromobacter, Flavobacterium and
Bacillus. The cellulolytic isolates included a Micromonospora that was not used in the experiments because of slow growth. Other
included rods and microcyclic shapes, tentatively attributed to the genera "Cellulomonas" or "Microcyclus" because several
taxonomic properites deviated (Jongejan 1982) from those described in Bergey's Manuals (1957, 1974). These bacteria were less
diverse taxonomically than the acidity-decreasing group. Amongst the tests done for identification purposes, the triphenyltctrazolium chloride reduction in a cellulose medium were positive for cellulolytic, but negative for acidity decreasing species.
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Pig. 1 pH variations in nutrients having an initial pH 3.5 {e) or 4.5 (0),
containing cellulose as principal source of carbon, produced by
the growth of three different bacterial cultures (1, 2 and 3).

Discussion

The production of organic nutrients and decrease of water acidity required for growth of sulphate reducing micro-organisms in
drainage from mining operations flowing through decaying woodwaste, results from at least two distinct types of microbial
actions. Organic nutrients are produced by cellulolytic organisms that affect the low pH values only slightly.
The decrease of the mine water acidity is due to other bacteria utilising but not completely degrading the cellulose. The action
of these bacteria is possibly similar in certain aspects to that of Cellvibrio or Ce/lfalcicula, listed in Bergey's Manual (1974) as
'species incertae sedis' of the genus Pseudomonas. These species did not disintegrate cellulose but produced 'oxycellulose'
(Skerman 1959). Although these bacteira can be active at the same low pH and oxygen environments as the cellulolytic
organisms, the lower permanganate oxidation values and negative tetrazolium tests indicate they have different oxygen
requirements for optimum growth. Their pH increasing action results in ncar neutral or alkaline conditions in which they oxidize
cellulose slightly as indicated by the bisulphite addition determinations. This oxidation implies a need for oxygen higher than that
of the cellulolytic species which reduce cellulose to a greater extent.
No conclusions about relevant metabolic processes will be made because of the complexities in cellulose chemistry and
microbiology. However, the following observations may be noteworthy for further investigations: (a) The action of pH increasing
bacteria covers two distinct processes as suggested by the relationships between the pH and the bisulphite addition, the
permanganate oxidation (Fig. 2) and the chloride uptake of cellulose exposed to these bacteria. (b) The extent of permanganate
oxidation of cellulose subjected to pH increasing bacteria is appreciably lower than that of cellulose exposed to cellulolytic
bacteria. However, it increased with decreasing pH. A transition between the properites of the two groups might exist because
one of the pseudomonads produced a pH increase or decrease depending probably on the composition of the nutrient medium.
This change in metabolism may be connected with the pH decrease that took place before the sustained increase (Fig. 1). (c) The
variety of species that decreased the acidity suggests that this process is not based on extremely rare metabolic properties. (d)
Chemical oxidation of cellulose by periodate is different from the microbial action.
The conclusions drawn from the described observations concern the conditions in a practical acid mine water pollution
abatement procedure. The difference in cellulose reducing and oxidizing actions of the two groups of bacteria implies a different
use of cellulose oxygen, and therefore oxygen conditions. Overflow baffles should be provided in the mine water stream flowing
through the wood waste for local aeration (Jongehan 1983) to produce a variation in oxygen contents \vhich would stimulate
growth of both groups of bacteria.
Thanks are due to Dr. D. W. Stranks and Dr. J. F. Shields of Forintek Canada Corporation, formerly Eastern Forest Products Laboratory.
Environment Canada, for supplying several species of wood degrading fungi from the collection; to Dr. J. D. Cooney and Miss G. Colin of the
Textile Chemistry Section, National Research Council, Canada, and to Dr. N. Wakao, Department of Agriculture Chemistry, Iwatc University,
Japan, for their comments and suggestions on the manuscript.
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Table 1 Analyses of cellulose exposed 10 cellulolytic species

pH
Culture

Cellulolytic 'a'
Cellulolytic 'b'
Cellulolytic 'c'
Cellulolytic 'd'

Initial

Final

'KMn04 ' mEq/lOOg cellulose

4.50
3.85
4.50
3.85

2.53
2.66
4.03
3.21

126
101
490
154

*Note: 'a, band c' were rods, and 'd' had cyclic shaped cells '{Jongejan 1982)
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Fig. 2

Permanganate oxidation of cellulose exposed to periodate
oxidation (0) or acidity decreasing (e) bacteria. The value
of this oxidation of fresh cellulose is indicated by (1), of a
cellulose control by (2). Dashed line at pH 5.85 separates
significant permanganate oxidation values from the control
range indicated by horizontal dashed line. The values for the
cellulolytic bacteria were appreciably higher (e.g. from 125
to 500 mEq. KMnOJ100g cellulose).
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Health, Hygiene and Pathogens

See also absts. 848, 858, 1072, !075, Ill/, I 1/6, 1125,
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847 BEZANSON, G. S.; KHAKHRIA, R.; DUCK, D.; LIOR, H.
Molecular analysis confirms food source and simultaneous
involvement of two distinct but related subgroups of Salmonella
typhimurium bacteriophage type 10 in major interprovincial salmonella outbreak. Applied and Environmental Microbiology
(1985) SO (5) 1279-1284 [En, 18 ref.] Antimicrobials & Molecular Bioi. Div., Bureau of Microbial., Lab. Cent. for Disease
Control, Ottawa, Ontario KIA OL2, Canada.
More than 2000 confirmed cases of food poisoning
occurred in the 4 Atlantic provinces of Canada and in Ontario
during the 2nd and 3rd quarters of 1984. Salmonella
typhimurium phage type 10 was identified as the aetiologic
agent, and Cheddar cheese was implicated as the source of
infection. Strains isolated from infected humans and from
cheese were indistinguishable by biotyping, antibiotic resistance
typing or phage typing. Plasmid analysis confirmed cheese as
the source of infection and revealed the presence of 2 molecular
subgroups of bacteriophage type I 0. Group I strains carried 57kilobase (kb), 22.3-kb and 3.4-kb plasmids; group II strains
carried 57-kb, 4.6-kb and 3.4-kb plasmids. Digestion with
endonuclease Haeiii, HpaJJ, and Ava III indicated that the 3.4kb plasmids were identical. This outbreak was, therefore,
caused by a mixed infection with 2 distinct but related bacteria.
Group I strains are fairly common among Canadian S.
typhimurium phage type tO isolates, whereas group II strains
appeared to be unique to this outbreak.

FOODSTUFFS - GENERAL
Spoilage and Infestation

See also absts. 989, 1084, 1252, 1258-1260, I 268, 1389,
/394, I399
848 KODIKARA, C. P.;SILVA, P.; ATURALIYA, D.S. A survey
of the hygienic quality of market foods in Kandy. Journal oft he
National Science Council of Sri Lanka (1983) II (2) 247-253
[En, 6 ref.] Fac. of Vet. Med. & Anim. Sci., Univ. of Peradeniya, Peradcniya, Sri Lanka.
183 samples of consumable items of food and drink on sale
in the Kandy Municipal area were subjected to bacteriological
examination. Only 19% of the samples of ice cream examined
were within the limits of the bacteriological standards laid down
by the Sri Lanka Bureau of Standards: Other desserts (fruit
salad, wood apple cream) showed lower mean bacterial densities
(Escherichia coli I, faecal streptococci and total viable count)
than ice cream. Faecal streptococci appeared to be a better
indicator of faecal contamination than E. coli type I in frozen
foods and foods with low pH.
849 HUYNH, C. H.; HCYNH, S. [Microbial contamination of
some foods in Morocco: etiological and epidemiological studies.]
Etudes des contaminants microbicns d'un certain nombre
d'aliments au Maroc: approches ttiologiques et tpidf:miologiques. Sciences des Aliments (1985) 5 (Hors serie IV) 51-53
[Fr] Ecole Normale Superieure, 20 Boulevard de Safi, Marrakech, Morocco.
Examination of food samples, purchased in markets in
Marrakech, Morocco, showed that faecal coliforms were often
present on vegetables and in raw and pasteurized milk. The milk

samples also contained group B streptococci, Clostridium perfringens and high contents of nitrates ( 10-100 mg/1). Contamination of milk was due to poor hygiene during milking and
subsequent storage, and to adulteration with non-potable water.
850 DELMAS, C.; VI DON, D. J. M.; WOERTH, A.; WOLF, D.
[Yersinia enterocolitica in foods: meat products, raw l'egetables,
cakes and ice cream.] Recherche de Yersinia enterocolitica dans
divers aliments: charcuterie, crudites, p3.tisseries, cremes
glacees. Sciences des Aliments (1985) 5 (Hors serie IV) 73-79
[Fr. 8 ref.] Lab. Interregional et Larebron, Chemin du Routoir,
67400 Illkirch, France.
Examination of 666 samples of foods normally stored in a
refrigerator or deep freeze showed that 33% contained Yersinia
enterocolitica. The foods examined included 100 samples of ice
cream, 22 of which were contaminated with Y. enterocolitica.
851 CHARTRON, S.; VIDON, D. J. M. [Campylobacter jejuni
in foods from Alsace: raw milk and poultry.] Recherche de
Campylobacter jejuni dans les aliments en Alsace: etude du lait
cru et des volailles. Sciences des Aliments ( 1985) 5 (Hors serie
IV) 133-134 [Fr, 3 ref.] Lab. Interregional de Ia Repression des
Fraudes, 67400 Illkirch, France.
Analyses of 200 raw milk samples from Alsace and 270
cooked chicken dishes showed that no Campylobacter jejuni
were present. The skin of uncooked chickens was often contaminated with C. jejuni, probably as a result of mechanical
evisceration.
852
News from Lincoln Plant Protection Centre. Weta
(1985) 8 (I) 7 [En]
Records are provided of pests and diseases of fruits and cut
flowers that were examined at quarantine on import to or export
from New Zealand or were otherwise identified. An increase
was noticed in stored foodstuff infestations, probably associated
with warm weather in the month concerned.
853 SRINATH, D. Pest infestation in export oriented spices
and dry fruits. Plant Protection Bulletin, India (1984) 36 (2/3)
113-116 [En] Directorate of Plant Protection, Quarantine &
Storage, Faridabad, India.
Surveys have been carried out in India since 1973 to screen
spices and dried fruits intended for export for the presence of
insect pests and to formulate appropriate control measures, and
the progress made in this area is outlined. The species recorded
on each commodity are listed.
854 RAMANTANIS, S. [Histamine, tyramine and tryptamine
in foods.] Histamin, Tyramin und Tryptamin in Lebensmitteln.
Archiv Jiir Lebensmittelhygiene (1984) 35 (4) 75-80 [De, en,
many ref.] lnst. fiir Lebensmittelkunde, Fleischhygiene &
Tech., Tierffrztlichen Hochschule Hannover, D-3000 Hanover,
German Federal Republic.
This review deals with the occurrence of histamine, tyramine and tryptamine in meat and meat products, fish and fish
products, milk and milk products, wine, beer, sauerkraut, yeast
extract, fruits and vegetables, and seeds. It considers the pharmacological action and inactivation in man, formation by
microbial activity, and potential use as quality indicators for
foods (freshness, quality of raw materials, microbial infection).
855 CLINE, L. D.; HIGIRAND, H. A. Survival, reproduction,
and development of sel'en species of stored-product insects on the
various food components of lightweight, high-density, prototype
military rations. Journal of Economic Entomology (1985) 78
(4) 779-782 [En, 4 ref.] Stored-Product Insects Research &
Development Laboratory, ARS, USDA, Savannah, Georgia
31403, USA.
In laboratory tests in the USA, lightweight, high-density,
prototype, military food rations were removed from their protective polymeric packets, and the 17 various food items were
exposed to 7 species of stored-product insects; the species were
Cadra cautel/a [Ephestia cautella], Plodia interpuncte/la,
Lasioderma serricorne,
Oryzaephilus surinamensis,
Rhyzopertha dominica, Tribo/ium castaneum and Trogoderma
varia bile. All the foods except one sustained adults and developing larvae of at least one of the species. Exposure to air and
humidity did not seem to alter the physical appearance of most
of the foods, and the moisture content of most foods as measured
by gain or loss of weight usually changed < 10%. Several species
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continued to feed and develop on the rations after periods of
nearly a year.
856 PALUMBO, S. A. Campylobacter jejuni in foods: its
occurrence, isolation from foods, and injury. Journal of Food
Protection (1986) 49 (2) 161-166 [En, 37 ref., 6 fig., 3 tab.]
Eastern Reg. Res. Cent., ARS, USDA, Philadephia, PA 19118,
USA.
The following aspects of C. jejuni are reviewed: characteristics of C. jejuni, its occurrence in foods, methods to recover
quantitatively the organism from food, and heat injury and
freeze-thaw stress of C. jejuni.

Storage

See also absts. 927, 941, 953, 983, 986, 994, 999-1003,
/005-1007, 1009, 1012, /0/8-10/9, 1025, 1027, 1029,
103/-1033, 1037-1038, 1040, 1047-1050, /055, /059,
1063, /088-1089, 1100

Techniques
See also absts. 928, 1057, 1075, /082, 1093, /098, 1102,
1105, 1107, 1109, 1133, 1137, 1/40, 1142, 1149,
1151' 12/9, /269
857 DELMAS, C. L.; VIOON, D. J. M. Isolation of Yersinio
enterocolitica and related species from foods in France. Applied
and Environmental Microbiology (1985) 50 (4) 767-771 [En,
16 ref.] Lab. Interregional, Direction de Ia Consommation, F
67400 Illkirch, France.
The occurrence of Yersinia enterocolitica and related species (Y. intermedia, Y. frederiksenii, Y. kristensenii) in foods
(including cream cakes and ice cream) from France was investigated by using different enrichment procedures. Initially, 7 procedures were evaluated with pork products. These methods
included a cold pre-enrichment in yeast extract-Rose Bengal
broth or in phosphate-sorbitol-bile medium, followed by selective enrichment either in Pastone-sucrose-Tris-azide broth, in
modified Rappaport broth or in bile-oxalate-sorbose broth, and
then isolation onto Hektoen or cefsulodin-irgasan-novobiocin
agar with or without KOH pretreatment. The best enrichment
procedure in terms of% positive samples obtained within the
shortest time was the combination of phosphate-sorbitol-bile
and bile-oxalate-sorbose with alkali treatment before isolation
onto cefsulodin-irgasan-novobiocin agar. This system was then
used to analyse foods other than pork. An av. contamination
rate of 33.5% was observed for 666 samples analysed; 32% of the
171 cream cakes and 22% of 100 ice cream samples contained
Yersinia spp. Environmental serogroups of Y. enterocolitica
0:5, 0:39.41, 0:6 and 0:7.8 were predominant in the food
samples, but no isolate of human pathogenic types 0:3 or 0:9
was obtained.
858
PALUMBO, S. A.; MAXINO, F.; WILLIAMS, A. C.;
BUCHANAN, R. L.; THAYER, D. W. Starch-ampicillin agar for
the quantitative detection of Aeromonas hydrophila. Applied
and Environmental Microbiology (1985) 50 (4) 1027-1030
[En, 22 ref.] E. Reg. Res. Cent., USDA, Philadelphia, Pennsylvania 19118, USA.
Interest in Aeromonas hydrophila as a food-borne and
human pathogen is increasing. Isolation media from the clinical
laboratory were evaluated for food use and either did not give
quantitative recovery of A. hydrophi/a or did not permit ready
differentiation of A. hydrophila from the background
microftora. A new medium was developed which permitted
quantitative recovery of A. hydrophila from foods; it consisted
of phenol red agar base (Difco Laboratories), soluble starch (10
g/1) and ampicillin (10 mg/1). All foods surveyed (red meats,
chicken, raw milk and seafood) contained A. hydrophila.
Counts of A. hydrophi/a at the time of purchase were <220/ml
raw milk; after storage at 5'C for 1 wk, counts ranged from
<220 to 50 000/ml. The starch-ampicillin agar developed permitted rapid quantitative recovery of A. hydrophila from foods
in the presence of very large nubers of competing microftora.

859 SOGAARD, H. A comparative study of the performance
of four liquid media for rapid enumeration of faecal coliforms in
food. In Microbial associations and interactions in food [edited
by Kiss, I.; Deak, T.; Incze, K.f. Dordrecht, Netherlands; D.
Reidel Publishing Co. (1984) 145-151 ISBN 90-277-1802-4
[En, 16 ref.] lnst. of Hygiene & Microbial., Royal Vet. &
Agric. Univ .. Copenhagen, Denmark.
Lauryl sulphate, tryptose broth and A-1 medium (contain·
ing 5 g lactose, 20 g tryptone, 5 g NaCI, 0.5 g salicin and 1 ml
Triton X-100 in l 1 water) were suitable selective media for
enumeration of faecal coliforms in foods (including whipped
cream) within 24 h.
860 BARTL, V.; VANOUSKOVA, S.; ROUBALOVA, V. Some
rapid methods in food microbiology. In Microbial associations
and interactions in food {edited by Kiss, I.; Deak, T.; Incze, K.j.
Dordrecht, Netherlands; D. Reidel Publishing Co. ( 1984) 213218 ISBN 90-277-1802-4 [En, 8 ref.] Hygienic Lab., District
Hygienic Sta., Prague, Czechoslovakia.
The rapid enzymic tests for estimating glucose degradation
and nitrite formation were compared with plate counts and
coliform counts for assessing the microbiological quality of
foods. The presence of glucose was detected by the Glucophan
paper strip test; and nitrite was detected by diazotization producing a pink colour. When tested on samples of cream and ice
cream, both rapid tests gave an indication of the presence of
high plate and coliform counts. The reliability of these rapid
tests ts discussed.
,

HEISICK, J. Comparison of enrichment broths for isolation of Campylobacter jejuni. Applied and Environmental
Microbiology (1985) 50 (5) 1313-1314 [En, 8 ref.] Minneapolis
Cent. for Microbial. Investigations, Minneapolis, Minnesota
55410, USA.
Growth of Campylobacter jejuni was compared in enrichment broths of Doyle & Roman [Applied and Environmental
Microbiology ( 1982) 43, 1343]
and a modified
VTP (vancomycin, trimethoprim, polymyxin B) broth [Lovett
et. a/. Applied and Environmental Microbiology (1983) 46,
459].
Both broths were developed for the analysis of products whose background flora would give an aerobic
plate count ~10 5 c.f.u.fg. Recoveries of C. jejuni from frozen
cream pies were higher when the modified VTP broth was used.
However, in both broths the growth rate was sufficient to ensure
the recovery of C. jejuni from foods even when the contamination level was low.

861

862 MOBERG, L. J. Fluorogenic assay for rapid detection of
Escherichia coli in food. Applied and Environmental Microbi-

ology (1985) 50 (6) 1383-1387 [En, 8 ref.] Del Monte Corp.,
Walnut Creek, California 94598, USA.
An assay procedure to screen for Escherichia coli in foods
by using 4-methylumbellifcryl-{l-o-glucuronide (MUG) incorporated into Iaury! tryptose (LST) broth was evaluated. The fl·
glucuronidase produced by E. coli cleaves the MUG substrate
to yield a fluorescent end product. E. coli-negative samples can
be identified by lack of fluorescence in LST-MUG within 24 h.
MUG was not inhibitory to coliforms and E. coli. Over 1400
food samples (including 58 samples of milk products) were
tested to compare the standard 3-tube MPN procedure with the
MUG·containing or non-MUG-containing LST procedure.
LST-MUG tests detected a greater number of E. coli, with a
lower false-positive rate (1.4%) and in a shorter time, than did
the standard procedure. All false-positive results in the LSTMUG tests were attributable to ,B-glucuronidase-producing
staphylococci. No. false-negative result was encountered. Use of
MUG in LST broth obviates the EC broth step, allowing a 2.5day procedure for a completed E. coli test vs. the present 4- to 6day standard MPN method.
863
ENTIS, P.
Enumeration of total coliforms, fecal
coliforms, and Escherichia coli in foods by hydrophobic grid
membrane filter: supplementary report. Journal of the Association of Official Analytical Chemists (1984) 67 (4) 811-812 [En,
2 ref., 1 tab.] QA Laboratories Ltd., Toronto, Ont. M9C 1C2,
Canada.
Raw, comminuted poultry meat was used to determine the
specificity of the media and incubation conditions used in the
hydrophobic grid membrane filter method. Confirmation rates
for target colonies were I00% for total coli forms, 98% for faecal
coliforms and 97-99% for E. coli. The results of total coliform
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enumeration in 30 pasteurized milk samples by both the hydrophobic grid membrane filter method and the AOAC method are
also reported.
864
ENTIS, P.
Enumeration of total coliforms, fecal
coliforms, and Escherichia coli in foods by hydrophobic grid
membrane filter: Collaborative study. Journal of the Association of Official Analytical Chemists (1984) 67 (4} 812-823 [En,
7 ref., 1 fig., 27 tab.] QA Laboratories Ltd., Toronto, Ont. M9C
1C2, Canada.
A collaborative study was conducted in 18 labs. to assess
the performance of the . hydrophobic grid membrane filter
method against that of the AOAC method. The study was carried out on frozen breaded fish, raw comminuted poultry,
unroasted walnut pieces, ground black pepper and cheddar
cheese. The hydrophobic grid membrane filter method recovered significantly larger numbers of target bacteria in 7 of the
food/analysis combinations: faecal coliforms in fish; E. coli in
poultry; faecal coliforms and E. coli in walnuts; and total
coliforms, faecal coliforms and E. coli in black pepper. The
hydrofhobic grid membrane filter method has been adopted
officia first action.
865 HENNLICH, W. [Rapid method for indirect determination of total microbial counts in minced meat and spices by
measurement of carbon dioxide production rates.]
Schnellmethode zur indirekten Keimzahlbestimmung in HackHeisch und Gewilrzen durch Messung der Kohlendioxidfreisetzung. Zeitschrift fiir Lebensmittel-Untersuchung und Forschung(l985) 181 (4) 289-292 [De, en, 9 ref., 4 fig., 2 tab.]
Fraunhofer-Inst. Lebensmitteltechnologie und Verpackung,
Inst. Tech. Univ. MUnchen, D-8000 Milnchen 50, German Federal Republic.
866 SMILANICK, J. L.; ECKERT, J. W. Selective medium for
isolating Penicillium digitatum. Plant Disease (1986) 70 (3)
254-256 [En, I 5 ref., 2 fig.] Dep. Pl. Path., Univ. California,
Riverside 9252 I, USA.
Media varying in nutrients, pH and inhibitory compounds
were evaluated for selective development of P. digUatum colonies and suppression of fungal contaminants in plates exposed to
the atmospheres of citrus groves and packinghouses. Thirteen
spp. of common airborne fungi were replica-plated to the suppressive media and incubated at 20°C. o-Phenylanizole (OPA)
and 2,3,4,6-tetrachloroanisole (TCA) were the most selective
agents when added to potato-dextrose agar (PDA} enriched
with 2 g each of neopeptone and yeast extract/litre, whereas
PCNB [quintozene] and acidification to pH 3.5 were Jess elfective. The enriched PDA medium adjusted to pH 5.5 and
amended with OPA at 100 l'gfml and quintozene at 500 l'g/ml
greatly inhibited the contaminant fungi and fungi encountered
in citrus packinghouses. This selective medium did not affect the
colony-forming potential of spores of P. digitatum but restricted
the colony size, permitting more efficient enumeration of colonies forming from airborne spores of these pathogens.
867 SILAS, J. C.; HARRISON, M. A.; CARPENTER, J. A.;
FLOYD, J. B. Comparison of particulate air samplers for detection of airborne Aspergillus flavus spores. Journal of Food
Protection (1986) 49 (3) 236-238 [En, 7 ref., I fig., 2 tab.] Food
Sci. Dep., Univ. Georgia, Athens, GA 30602, USA.
Four air samplers (Millipore, all-glass impinger, Andersen
and absorbent cotton) were evaluated for their ability to collect
airborne grain particles contaminated with A. jlavus spores.
Maize dust containing 6.4 X 106 sporcsfg was aerosolized
within a containment system. Each device sampled I00 litre of
air, thus exchanging the air in the chamber 2 times. Spores were
enumerated from all sampling matrices using A.
jiavusjparasiticus agar (I 5 g tryptone, lOg yeast extract, 0.5 g
ferric citrate, 0.1 g chloramphenicol, 15 g agar per litre distilled
water, pH 6.5). The efficiencies of the Millipore and the cotton
samplers were almost identical, while that of the all-glass
impinger was less. Measurment of particle size with the Andersen sampler revealed that these spores were associated with
particles of various sizes.
868 KOBURGER, J. A. Effect of pyruvate on recovery of fungi
from foods. Journal of Food Protection {1986) 49 (3) 23 I-232
[En, 7 ref., I tab.] Food Sci. Human Nutrition Dep., Univ.
Florida, Gainesville, FL 32611, USA.

The addition of 0.5% sodium pyruvate to antibiotic-supplemented plate count agar significantly increased the recovery of
fungi from 50 food samples. Both yeasts and moulds responded
to the addition of pyruvate, with an overall increase in recovery
of 8.0%.
869 IBRAHIM, G. F.; LYONS, M. J.; WALKER, R. A.; FLEET, G.
H. Rapid detection of salmonellae in foods using immunoassay
systems. Journal of Food Protection (1986) 49 (2) 92-98 [En,
32 ref., I fig., 4 tab.] Hawkesbury Agric. Res. Unit, New South
Wales Dep. Agric., Richmond, NSW 2753, Australia.
A standard cultural method, radioimmunometric (RIMA}
and enzyme immunometric (EIMA) assays were compared for
detection of salmonellae in 235 food samples. The immunoassays used titanous hydroxide as the solid-phase, commercial
Spicer-Edwards salmonella polyvalent H antisera (SEA) or
pooled antisera produced against lO salmonella flagellins
(PFA). Nineteen food samples were positive for Salmonella
spp. by the standard cultural method. These, as well as one
additional sample, were also positive for S. spp. by RIMA and
ElMA. No false-negative results were obtained from the immunoassays using PFA, whereas 2 false-negative results were
observed when SEA was used. The incidence of false-positive
results when SEA and PFA were used were, respectively, 3.0
and 0.9% with RIMA and 2.6 and 0.9% with EIMA. The immunoassays were also able to detect 77 S. serotypes when grown
alone or in association with other species of Enterobacteriaceae,
in mannitol selenite cystine broth. Both immunoassays performed reliably on enrichment cultures stored under refrigeration for up to 9 d. Also, of 6 non-motile salmonellae, 5 were
detectable by the immunoassays. The immunoassays were simple, rapid and cost-efficient.
Preservation

See also absts. 991, 1021, 1052, /060, 1070, 1121, 11351136, 1157, 1219
Bacterial toxins

See also abst. 1069
870 DELMAS, C.; VJDON, D. J. M. [Enterotoxin formation
by 62 strains of Yersinia enti!rocolitica isolated from milk.]
Recherche de Ia production d'entCrotoxine par 62 souches de
Yersinia enterocoUlica iso!Ces du lait. Sciences des Aliments
(1985) 5 (Hors serie IV) 93-98 [Fr, 10 ref.] Lab. Interregional,
Chemin du Routoir, 67400 Illkirch, France.
Mouse bioassay studies were conducted on culture media
from 62 strains of Yersinia enterocoUtica isolated from raw
milk, and 4 reference strains (2 of Y. enterocoUtica, 2 of Y.
krislensenii). The milk isolates were cultured on trypticasesoya-yeast extract broth at 6, 22 and 37°C; reference strains
were grown only at 22 and 37°C. Toxin formation was evaluated with or without heating (and in some cases freezing/thawing) of the culture. All cultures grown at 22°C were
toxm-positive irrespective of heating. All milk isolates grown at
37°C were negative; the 2 Y. kristensenii cultures at 37°C were
positive both before~ and after heating. Of milk isolates grown at
6°C, 61 were positive unheated and non-frozen; 46 were positive
after heating and freezing/thawing. The freeze/thaw treatment
(with storage at -70°C for 1 yr) resulted in a few toxin-negative
results in the isolates grown at 22°C.
871 GOGOV, 1.; SLAVCHEV, G. [Cold resistance of Staphylococcus aureus and the staphylococcal enterotoxins A and C 2 in
ice cream.) Veterinarnomeditsinski Nauki ( 1984) 21 (I 0) 46-50
[Bg, ru, en, 10 ref.] Tsentralcn Nauchnoizsledovatclski Vet.
Inst., Sofia, Bulgaria.
8 samples of ice cream made with cream and 8 made with
milk were deliberately contaminated immediately after manufacture with I ml of an 18-h culture (106-10 7 cellsfml) of Staphylococcus aureus 100 or S. au reus 361, producing enterotoxins
A and C 2 , resp. The samples (I 00 g) were then stored for 7
months at -18 °C. In the product made with cream, S. aureus
100 was no longer detectable after 4 months but S. aureus 361
was still present at 120/ml after 7 months. In the product made
with milk, S. aureus 361 showed even greater resistance, with a
count of 2.2 X 106/ml after 7 months; S. aureus 100 showed
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similar resistance up to the 3rd month but then decreased rapidly and could not be detected after 7 months. In both products,
enterotoxins retained all their activity throughout the period of
storage.

LOVETT, J.; PEELER, J. T. Detection of Escherichia coli
enterotoxins by using mouse adrenal cell and suckling mouse
assays: collaboratil'e study. Journal of the Association of Official Analytical Chemists (1984) 67 (5) 946-949 [En, 6 ref., 5
tab.] FDA, Div. Microbial., Cincinnati, OH 45226, USA.
The ability of I 0 E. coli strs. to produce heat-stable and
heat-labile enterotoxin was determined by 8 analysts. At the
95% confidence interval, the overall correct results were 96.3 ±
2.9 and 95.0 ± 3.4% for heat-stable and heat-labile enterotoxins, respectively. The method has been adopted official first
action.

872

873 BRIOZZO, J.; LAGARDE, E. A. DE; CHI RIFE, J.; PARADA, J.
L. Effect of water activity and pH on growth and toxin production by Clostridium botulinum type G. Applied and Environmental Microbiology (1986) 51 (4) 844-848 [En, 19 ref., 3 fig.,
I tab.] PROIPA (CONICET-FCEyN) Dep. Industrias, Fac.
Ciencias Exactas y Naturales, Ciudad Univ.~Nunez, Buenos
Aires, Argentina.
The min. aw at which growth and toxin formation occurred
was 0.965, for media in which the pH was adjusted with either
sodium chloride or sucrose. The min. pH (at the opt. aw) for
growth and toxin production of C. botulinum type G was found
to be 5.6. Opt. conditions for toxin activation were a trypsin
concn of 0.1 %, a pH of the medium of 6.5 and incubation for 45
min at 37°C. These data did not show evidence of heat-labile
spores, since a heat shock of 75°C for 10 min did not signifi~
cantly decrease the spore count ofstr. 89G in media at pH 7.0 or
5.6. It was frequently observed that cells grown at reduced aw or
pH experienced severe morphological changes.
874 HILL, W. E.; PAYNE, W. L.; ZaN, G.; MOSELEY, S. L.
Synthetic oligodeoxyribonucleotide probes for detecting heatstable enterotoxin~producing Escherichia coli by DNA colony
hybridization. Applied and Environmental Microbiology
(1985) 50 (5) 1187-1191 [En, 30 ref.] Div. Microbial., Food
Drug Admin., Washington DC 20204, USA.
Oligodeoxyribonucleotide probes, synthctizcd from known
nucleotide sequences of genes of heat stable enterotoxins of
human and porcine strains of E. coli, were used in a DNA
colony hybridization technique to identify and count E. coli
strains in food. Results were consistent with suckling mouse
tests. Enterotoxigenic E. coli cells were detected when mixed
with a 1000 fold excess of non-entcrogenic cells. This technique
is more useful for routine testing than the usc of cloned DNA
fragments, labelling by nick translation, and lysing colonies on
nitrocellulose filters.
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876 FORBITO, P.R.; BABSKY, N. E. Rapid liquid chromatographic determination of patulin in apple juice. Journal of the
Association of Official Analytical Chemists (1985) 68 (5) 950951 [En, 15 ref.] Planta Piloto de lngenieria Quimica, Casilla
Correa 717, 8000 Bahia Blanca, Argentina.
A rapid method is described for the quantitative determination of patulin in apple juice. The mycotoxin is extracted from
the sample with ethyl acetate and the extract is cleaned up by
extraction with a sodium carbonate solution. Patulin is determined by reverse phase liquid chromatography and ultraviolet
detection. The lower detection limit in patulin standard solution
is 0.32 ng and recovery is >75%.
877 SERRALHEIRO, M. L.; QUINTA, M. L. Rapid thin layer
chromatographic determination of aflatoxin M 1 in powdered
milk. Journal of the Association of Official Analytical Chemists (1985) 68 (5) 952-954 [En, 13 ref.] Lab. Nacional de
Engenharia e Tecnologia Industrial DCEAI/Biologia, Az.
Lameiros, 1699 Lisbon, Portugal.
The method consists of mixing reconstituted dried milk (5 g
in 50 ml water) with 10 ml saturated NaCI solution, and extraction with 120 ml CHCI 3• The CHCI 3 solution is evaporated to
dryness under vacuum and the residue mixed with 50 ml methanol-NaCI solution (25 ml methanol+ 25 ml5% NaCI solution)
and 50 ml CC14 • Aflatoxin M 1 present in the aqueous layer is
extracted with CHCI 3 and analysed by TLC using ethyl
ether:methanol:water (95:4: I) as developing solvent. Aflatoxin
Ml was detected by the blue fluorescence when the plate was
exposed to UV light. Limit of detection for aflatoxin Ml was 0.5
Jlg/kg dried milk. The detection limit could be improved (to 0.3
Jlg/kg) by spraying the developed plate with H 2S04 (diluted
with 3 parts of water); the blue fluorescensce changes to a yellow
fluorescence which is more easily seen. 10 samples of dried milk
analysed contained no detectable amounts of aflatoxin M I,
whereas all 8 samples of liquid milk tested were contaminated.
878
BENNETI, G. A.; SHOTWELL, 0. L.; KWOLEK, W. F.
Liquid chromatographic determination of a-zearalenol and
zearalcnone in corn: collaborative study. Jounral of the Association of Official Analytical Chemists (1985) 68 (5) 958-961
[En, 9 ref.] USDA, ARS, Northern Regional Research Center,
Peoria, IL 61604, USA.
The liquid chromatographic determination of a-zearalenol
and zcaralenone in maize was collaboratively studied. Av.
recoveries reported ranged from 81.9% at 200 ngfg to 100.3% at
50 ngfg for a-zearalenol and from 77.8% at 1000 ngfg to 123%
at 50 ngjg for zcaralenone. In 3 cases, false positives for both azearalenol and zearalenonc were reported. The within-laboratory coefficient of variation (CV) values based on blind dupli~
cates were 22.6% for a~zearalenol and 31.4% for zearalenone.
The CV values based on laboratory~sample interaction were
25.6 and 33.8% for a~zearalenol and zearalenone, resp. The CV
values for naturally contaminated samples (including dupli~
cates) were 47.0% for a-zearalenol and 37.7% for zearalenone.
The method has been adopted official first action for determination of both mycotoxins.

Fungal toxins (mycotoxins)

See also ousts. 867, 910, 912-916, 919, 929-931, 934, 938,
955-957, 972, 977-979, 982, 992-993, /046, 10611062, 1064, 1074, 1079-1080, 1096, 1143-1144, 11461148
875
DUTTON, M. F.; WESTLAKE, K.
Occurrence of
mycotoxins in cereals and animal feedstuffs in Natal, South
Africa. Journal of the Association of Official Analytical Chemists (1985) 68 (5) 839-842 [En, 23 ref.] Univ. Natal, Dep.
Biochemistry, Pietermaritzburg, Natal, South Africa.
During the period 1982-83, just under 800 samples of agricultural commodities, comprising cereals, compound feeds, hay
and silage. were examined. Aflatoxin 8 1 occurred in over 27% of
all samples and in groundnut meal was 1500 ngfg. Other
mycotoxins detected were patulin and a number of
trichothecene toxins at incidence rates of 5.6 and 3.1%, respectively. The commodities at highest risk were oil seeds, excluding
soyabean which was fairly free from mycotoxins. The most
prevalent fungi were Aspergillus fiavus and A. parasiticus,
which occurred in over 22% of all samples, whereas Penicillium
spp. had the lowest incidence of genera, specifically identified in
8.3% of all samples examined.

879 CONSTANT, J.-L.; KOCHELRFF, P.; CARTERON, B.; PERRIN, J.; BEDERE, C.; KABONDO, P. (Geographical distribution
of aflatoxins in human food in Burundi.] Distribution
gCographique des aftatoxines dans !'alimentation humaine au
Burundi. Sciences des Aliments (1984) 4 (2) 305-315 [Fr, en,
21 ref., 3 fig., 2 tab.] Univ. Burundi, Fac. Med., B.P. 1020,
Bujumbura, Burundi.
Aflatoxin contamination of foods was found to be greater in
areas of low altitude. Food products most frequently and
strongly contaminated included groundnuts (max. level 425
Jlg/kg), cassava (325 Jlg/kg) and maize ( 148 Jlg/kg). The highest incidence of hepatoma in Burundi coincides with the areas of
highest aflatoxin contamination.
880 FERNANDO, T.; BEAN, G. Production of aftatoxins on
amaranth seeds by Aspergillus spp. Food Chemistry ( 1985) 17
(I) 33-39 [En, 9 ref., 2 tab.] Dep. Bot., Univ. Maryland, College
Park, MD 20742, USA.
Five varieties of amaranth seeds, cooked and uncooked,
were inoculated with 4toxinogenic A. isolates (2 A.flavus, 2 A.
parasilicus) and the levels of aflatoxins produced were quanti~
tated. Cooking seeds prior to inoculation increased the level of
aflatoxins; levels were the same in all the amaranth varieties
inoculated. Aflatoxin levels produced on amaranth were much
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lower than those produced by A. parasiticus on rice, maize or
winged bean.
881
TANAKA, T.; HASEGAWA, A.; MATSUKI, Y.; ISHII, K.;
UENO, Y. Improved methodology for the simultaneous detection of the trichothecene mycotoxins deoxynivalenol and nivalenol in cereals. Food Additives and Contaminants (1985) 2 (2)
125-137 [En, 15 ref., 8 fig., 6 tab.] Public Health Res. Inst.
Kobe City, Div. Food Chern., 4·6 Minatojimanaka, Chuo-ku,
Kobe, 650, Japan.
A technique is described involving purification using column chromatography and quantification by gas chromatography with electron capture detection and gas chromatographymass spectrometry. Limits of detection of the method were 2
p,gfkg for deoxynivalenol and nivalenol with recoveries of the
toxins from spiked polished rice, wheat and maize at 300 !'g/kg
averaging 87 and 86%, respectively.

882 CROSBY, N. T. Review of current and future analytical
methods for the determination of mycotoxins. Food Additives
and Contaminants (1984) I (I} 39-44 [En, 27 ref.] Dep. Trade
& Industry, Lab. Government Chemist, London SEI 9NQ, UK.
Chemical methods of analysis for the extraction, cleanup
and determination of aftatoxins from feeds and foods are briefly
reviewed, together with methods for other mycotoxins, including ochratoxin, patulin and trichothecencs.
883
EL-KADY, I. A.
Mycotoxin-producing potential of
Aspergilli and Penicilli of cereal grains and wheat straw.
Naturalia Monspeliensia (1986) No.50, 119-126 [En, fr, 30
ref., I tab.] Dep. Bot., Univ. Assiut, Egypt.
Of 160 Aspergillus and Penicillium isolates from wheat,
barley, maize, sorghum and wheat straw, 71 produced 1 or more
of the following: aftatoxins, kojic acid, gliotoxin, fumagillin,
sterigmatocystin, citrinin, ochratoxins, rubratoxin, patulin,
penicillic acid, rugulosin and verruculogen. Citrinin production
by A. egyptiacus is newly reported.
884 KIERMEIER, F. [The mycotoxin problem from the point
of view of food testing.] Das Mykotoxin-Problem aus der Sicht
der Lebensmittelkontrolle. Zeitschrift fiir Lebensmittei-Untersuchung und -Forschung (1985) 180 (5) 389-393 [De, en, 19
ref., I fig., 7 tab.] Lehrstuhl filr Milchwissenschaft, TU·
Mlinchen-Weihenstephen, D-8050 Freising-Weihenstephan,
German Federal Republic.
Results from more than 67 reports on foods analysed for
aflatoxin, patulin and ochratoxin during 1980-83 are evaluated
and tabulated. The problems of sampling techniques and methods of analysis are discussed.
885 HILL, D. W.; KELLEY, T. R.; LANGNER, K. J.; MILLER, K.
W. Determination of mycotoxins by gradient high-performance liquid chromatography using an alkylphenone retention
index system. Analytical Chemistry (1984) 56 (13) 2576-2579
[En, 8 ref., 3 fig., 5 tab.] Univ. Connecticut, Coli. Agric. Natural Resources, Microchem. Lab. U-193, Storrs, CT 06268,
USA.
Eighteen mycotoxins, including aftatoxins B 8 2, G 1, G2,
M 1, M2 and P 1, aflatoxicol I, tetrahydrodeoxyaflatoxin B1, 0methylsterigmatocystin, dcchlorogriscofulvin, parasitical, paxilline, roridin A, verrucarin A, zearalenol, zearalenone and
rubratoxin 8, were analysed using the technique described.
Detection limits for the mycotoxin standards were <3 ng.
886 SAKAl, T.; SUGIHARA, K.; KOZUKA, H. Growth and
aflatoxins production of Aspergillus parasiticus in plant materials. Eisei Kagaku (Journal of Hygienic Chemistry) (1984) 30
(2) 62-68 [En, 9 ref., 6 fig., 2 tab.] Fac. Pharm. Sci., Toyama
Med. & Pharm. Univ., 2630, Sugitani, Toyama 930-01, Japan.
An aHa toxigenic A. parasiticus str. was cultu.re on powdered plant materials, including unpolished rice, sesame seeds,
groundnuts, pine nuts, soyabeans, lotus seeds, Ginseng root,
peelings of Citrus· unshiu, Gentian root, castor seeds, linseed,
Jack beans and thistle root. A. parasiticus grew actively on
plant materials containing large amounts of glucides or lipids.
Aflatoxin production was greatest in foods containing lipids.
However, production of aflatoxin was low in castor seed, despite
rapid fungal growth.

PETKOVA-BOCHAROVA, T.; CASTEGNARO, M.
887
Ochratoxin A contamination of cereals in an area of high inciw
dence of Balkan endemic nephropathy in Bulgaria. Food Additives and Contaminants (1985) 2 (4) 267-270 [En, 12 ref., I
tab.] Lab. Chern. Carcinogenesis & Testing, lnst. Oneal., Med.
Acad., Sofia 1156, Bulgaria.
A survey was made of ochratoxin A contamination in 130
samples of beans, maize and wheat flour from an area of Bulgaria where both endemic nephropathy and urinary system
tumours are prevalent and from non-endemic areas. Ochratoxin
A was present in 16.7% of bean samples from an endemic area
(25-27 ~gfkg) and in 7 .I% from the control areas (25-50
l'g/kg); in maize samples the contamination was 27.3% (25-35
~g/kg) and 9% (10-25 l'g/kg), respectively. None of the wheat
flour samples was contaminated.
888 TANAKA, T.; HASEGAWA, A.; MATSUKI, Y.; UENO, Y.
A suney of the occurrence of nivalenol, deoxynivalenol and
zearalenone in foodstulfs and health foods in Japan. Food Additives and Contaminants (1985) 2 (4) 259-265 [En, 20 ref., 4
tab.] Div. Food Chern., Public Health Res. Inst. Kobe City, 4·6
Minatojimanaka-machi, Chuo-ku, Kobe 650, Japan.
Of 76 samples of retail marketed cereal flours, popcorn and
health foods surveyed, significant contamination by nivalenol
and deoxynivalenol was observed in commercial wheat ( 12 of 36
and 26 of 36, respectively} and barley flours (6 of 6 and 3 of 6,
respectively) and partially milled barley grains which are consumed as rice ingredients (13 of 14 and 10 of 14, respectively).
Deoxynivalenol was present at 12-250 ngfg in all of 7 popcorn
samples imported from USA and a high level of contamination
by nivalenol (II of 12 samples, 2-920 ngjg) and zearalenone (7
of 7 samples, 10-440 ngjg) was present in job's tears [Coix
lachryma-jobi], a widely marketed health food.
889 RIESENFELD, G.; KIRSCH, 1.; WEISSMAN, S. Detection
and quantitation of aflatoxin B1 in orange juice by SOSChromotest. Food Additives and Contaminants ( 1985) 2 (4)
253-257 [En, 20 ref., 2 fig.] Orgenics Ltd., Yavne 70650, Israel.
A new method for the detection and quantitation of
aflatoxin 8 1 in liquids, based on the fact that damage caused by
aflatoxin B1 to the DNA of suitably engineered Escherichia coli
induces ,8-galactosidase, is described. Aflatoxin 8 1 produced in
orange juice inoculated with spores of Aspergillus parasiticus
was detectable by the method.
890 LEE, U. S.;JANG, H. S.;TANAKA, T.; HASEGAWA, A.; 011,
Y. J.; UENO, Y. The coexistence of the Fusarium mycotoxins
nivalenol, deoxynivalenol and zearalenone in Korean cereals harvested in 1983. Food Additives and Contaminants (1985) 2 (3)
185-192 [En, 50 ref., 2 tab.] Dep. Toxicol. Microbial Chern.,
Fac. Pharm. Sci., Tokyo Univ. Sci., Ichigaya, Tokyo 162,
Japan.
Of 53 samples examined, 96, 72 and 57% were contaminated with nivalenol (NIV}, deoxynivalenol (DON) and
zearalenone (ZEN), respectively. Av. concn in unpolished barley were 546 !'g/kg (NIV}, 117 (DON) and 110 (ZEN) and
those in polished barley were 130 (NIV) and 21 (DON); ZEN
levels were below the detection limit (I !'g/kg}. Malt, wheat and
rye were also heavily contaminated. These levels are similar to
those reported from Japan.
891
SHEPHERD, M. J.; GILBERT, J. An investigation of
HPLC post-column iodination conditions for the enhancement of
aflatoxin Bl fluorescence. Food Additives and Contaminants
(1984) I (4) 325-335 [En, 14 ref., 8 fig.] MAFF, Food Sci.
Lab., Norwich NR2 4SX, UK.
A systematic investigation was carried out of the conditions
employed for the post-column iodination reaction used to
enhance fluorescence sensitivity of aHatoxins B1 and G 1 in
reverse-phase high performance liquid chromatography. The
effect of post-column reaction coil tubing dimensions, coil temperature, eluent and reagent flow rates and reagent concn were
examined and the opt. choice of each established. The max.
achievable sensitivity was shown to be 20 pg of 8 1 injected on
column.
892
KULMANOV, M. E. [Contamination by aflatoxins of
food raw materials, food products and feedstulfs in the Kazakh
SSR in 1981-1983.] Voprosy Pitaniya (1985) No.3, 63-66 [Ru,
en, 8 ref., 2 tab.] Cent. Environment & Health Problems, Alma·
Ata, USSR.
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AHa toxins were detected most often in maize (27 .2% of
samples), soyabean (16.8%) and nuts (16.6%), with barley
(12.9%) and wheat (8.8%) occupying an intermediate position.
Aflatoxin B1 levels were highest m maize (up to 900 ~gfkg) and
combined feedstuffs (up to 210 ~gfkg), but low in wheat, nuts
and barley ( 17.3, 14.5 and 19 ~g/kg respectively). Aflatoxin B1
was found in imported tea, whife traces of aflatoxin M 1 were
found in milk and milk products. Aflatoxin 8 2 was found in
maize at up to 10.3 JJ-g/kg, in wheat at u~ to 5.7 JJ-g/kg and in
nuts, barley and soyabean at up to 1.6 JJ,gjkg. Aflatoxin G 1 was
found in traces in t sample each of wheat and barley. Afl{ltoxin
G 2 was found in I sample of nuts at 15 JJ-g/kg and in I barley
sample in traces.

897 STAHR, H. M.; DOMOTO, M.; ZHU, B. L.; PPEIFPER, R.
Chemical analysis for ochratoxin poisoning. Mycotoxin
Research (1985) I (I) 31-35 [En, 16 ref., 2 fig., I tab.] Vet.
Diagnostic Lab., Iowa State Univ., Ames, lA 50011, USA.
A procedure for the analysis of animal tissues for
ochratoxin is described and levels detected in tissues andjor
feeds in field cases of suspected ochratoxicosis during 1982 are
tabulated. Ochratoxin was found most frequently, citrinin
nearly as often, and ochratoxins B and a less frequently.
Ochratoxin a has been found with no detectable ochratoxin A
and must be the result of decomposition of ochratoxin A. Levels
of contamination observed were p.p.m. for ochratoxin A in feeds
and tenths of p.p.m. in tissue samples.

893 CHANG, H. L.; DEVRIES, J. W. Short liquid chromatographic method for determination of zearalenone and alphnzearalenol. Journal of the Association of Official Analytical
Chemists (1984) 67 (4) 741-744 [En, 15 ref., 3 fig., 3 tab.]
General Mills, Inc., James Ford Bell Tech. Cent., Medallion
Lab., Minneapolis, MN 55427, USA.
A rapid method is described for determination of zearalenone and a-zearalenol, using liquid-liquid partition for sample
extract cleanup followed by liquid chromatography with fluorescence detection. Relative standard deviations for the method
based on duplicate analyses are 4.18% for artificially contaminated samples and 13.92% for naturally contaminated samples.
The method was compared with the AOAC method of extraction and column chromatography extract cleanup, using the
same liquid chromatography conditions for quantitation for
both methods. Results showed a correlation coefficient of 0.990
with a mean zearalenone content by the new method of 987.8
p.p.b. and 732.6 p.p.b. by the AOAC method. The detection
limit of this method is 2.2 p.p.b. for zearalenone and 1.5 p.p.b.
for a-zcaralenol.

898 SCHMIDT, R. Optical motility test for the detection of
trichothecencs using brine shrimps. Mycotoxin Research
(1985) I (I) 25-29 [En, 18 ref., 1 fig., 2 tab.] Saarstr. 52, D6500 Mainz, German Federal Republic.
A new optical bioassay using brine shrimp (Artemia
salina) larvae was successfully applied for monitoring the presence of trichothecenes in contaminated samples. The motility of
the swimming animals was determined instead of their lethality.
This permits more objective and precise results. Inhibition of
motility can be seen earlier than the death of animals in toxicity
tests. The relationship between time and dose is indicated for 2
concn of the T-2 toxin standard used.

894 SCOTT, P. M. Report on mycotoxins. Journal of the
Association of Official Analytical Chemists (1984) 67 (2) 366369 [En, 47 ref.] Health & Welfare Canada, Health Protection
Branch, Ottawa, Ont. KIA OL2, Canada.
A summary of reports on analytical techniques for various
mycotoxins, including afiatoxins, Alternaria toxins, citrinin,
ergot alkaloids, ochratoxin, penicillic acid, secalonic acids, stcrigmatocystin, trichothccenes and zearalenonc. Collaborative
studies on evaluation of techniques are reported and future
studies are recommended.
895
PUPOVAC-VELIKONJA, A.; VELIKONJA, J.; DORRIGL, A.
[Culture of Aspergillus parasiticus in apple juice. I. Influence of
sodium benzoate and potassium sorbate on fungal growth and
aflatoxin biosynthesis.] Kultur von Aspergillus parasiticus im
Apfelsaft. I. Einfluss von Natriumbcnzoat und Kaliumsorbat
auf Pilzwachstum und Aflatoxin-Biosynthesc. Zeitschrift fiir
Lebensmille/-Untersuchung und -Forschung (1986) 182 (4)
303-306 [De, en, 8 ref., 5 fig.] Dep. Biochem. Engineering,
Univ. Zagreb, YU-41000, Yugoslavia.
Sodium benzoate, at I 00, 200, 300 and 400 mgflitre, suppressed growth of A. parasiticus and stimulated biosynthesis of
aflatoxin G Jo but exerted little influence on accumulation of
aflatoxin B1• Potassium sorbate stimulated fungal growth at 100
mgflitre, while at I 00, 200, 300 and 400 mgflitre it considerably inhibited aflatoxin production.
896
ENGELHARDT, G.; SCHUSTER, M.; LEPSCHY, J.;
W ALLNOFER, P. R.
Production of mycotoxins by Fusarium
species isolated in Germany. 1. Time course of deoxynivalenol, 3acetyldeoxynivalenol, and zearalenone formation on solid sub-strates. Zeitschrift fiir Lebensmitte/-Untersuchung und -Forschun~ (1986) 182 (2) 123-126 [En, de, 20 ref., 2 fig.]
Bayensche Landesanstalt fUr Ernahrung, D-8000 MUnchen 19,
German Federal Republic.
Production of mycotoxins by F. tricinctum and F.
graminearum [Gibberel/a zeae] on moistened, autoclaved
maize, rice and oats was investigated. Zearalenone production
by F. tricinctum was low ( 15-72 mgfkg) compared with
trichothecene production (max. quantities, 3-acetyldeoxynivalenol on rice 917 mgjkg, dcoxynivalenol on oats 750
mgfkg). In cultures of G. zeae total mycotoxin production was
lower, with max. levels of zearalenone up to 150 mgfkg and 3acetyldeoxynivalenol up to 160 mg/kg on rice; deoxynivalenol,
however, was produced at up to 740 mgjkg on rice.

899

VISCONTI, A.; MIROCIIA, C. J.; BOTTALICO, A.;
J. Trichothecene mycotoxins produced by
Fusarium sporotrichioides strain P-11. Mycotoxin Research
(1985) I (I) 3-10 [En, 22 ref., 4 fig., 2 tab.] 1st. Tossine e
Micotossine da Parassiti Vegetali, CNR, 70126 Bari, Italy.
A highly toxic str. of F. sporotrichioides (P-11) isolated
from wheat in Poland produced on rice culture up to II
trichothecenes: T-2 toxin (750 p.p.m.), neosolaniol (300 p.p.m.),
HT-2 toxin (75 p.p.m.), acetyl T-2 toxin (35 p.p.m.), 3'hydroxy-T-2 (20 p.p.m.), T-2 trio! (12.5 p.p.m.), 3'-hydroxyHT-2 (1.2 p.p.m.), 4-acetoxy-T-2 tetraol (1.1 p.p.m.), 15acctoxy-T-2 tetraol (0.65 p.p.m.), 8-acetoxy-T-2 tetraol (0.45
p.p.m.) and T-2 tetraol (0.2 p.p.m.). The presence of most of
these trichothecenes, including the 3'-hydroxy-derivatives, in
the excreta of animals treated with T -2 toxin indicates the existence of some correlation between T -2 toxin metabolism in animals and microorganisms, respectively.
CHELKO\VSKI,

900
UCHIYAMA, S.; SAITO, Y.; UCHIYAMA, M.
Proteinbinding Of ochratoxin A and its extractability from proteinous
food. Journal of the Food Hygienic Society of Japan ( 1985) 26
(6) 651-657 [En, 23 ref., 8 fig., I tab.] Natn. Inst. Hygienic Sci.,
1-18-1, Kamiyoga, Setagaya-ku, Tokyo, Japan.
Binding of ochratoxin A to protein was investigated using
bovine serum albumin. Based on these results, an improved
method for extraction of ochratoxin A from dried bonito meat,
rich in protein, is suggested, involving increasing the ionic
strength of the solution with 2 M NaCI and acidification by
addition of 4 volumes of 0.5 M phosphoric acid. Extraction
improved from 29 to 85% using the new method.
901
NAKAZATO, M.; SAITO, K.; KIKUCHI, Y .; [BE, A.;
FUJINUMA, K.; NISHIJIMA, M.; NAOI, Y.; NISHIMA, T.;
MOROZUMI, S.; WAUKE, T.; HITOKOTO, H.
(Conversion of
anatoxin 8-f to aflatoxicols by various fungi isolated from
aHatoxicols contaminating corn (feedstuft). Studies on conversion
of aflatoxin B1 by fungi I.] Journal oft he Food Hygienic Society
of Japan (1985) 26 (I) 33-38 [Ja, en, II ref., 4 fig., I tab.]
Tokyo Metropolitan Res. Lab. Public Health, 24-1,
Hyakunincho 3-chome, Shinjuku-ku, Tokyo, Japan.
The conversion of aflatoxin B 1 (AFB 1) to aflatoxicol (AFL)
by 10 fungi isolated from mouldy maize used for feed, which
was naturally contaminated with both AFB 1 and AFL, was
investigated. Each isolate was incubated at 25°C for 2-15 days
in AFB 1-containing medium. AFB 1 was converted efficiently to
AFL by 2 isolates of Aspergillus niger and I each of Eurotium
rubrum [Aspergillus sejunctus], Rhizopus sp. and Fusarium
so/ani; it was only slightly converted by a non-aftatoxigcnic
isolate of A. flavus. Four isolates of Penicillium spp. failed to
convert AFB 1 to AFL, though they could degrade AFB 1•
Accumulation of AFL was studied in I isolate each of A. niger,
A. sejunctus and R. sp.; it began on the 2nd day, rapidly
increased between the 6th and 8th day and then gradually
decreased toward the 15th day.
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902 KAWAMURA, K.; TSUBOI,S.;IWAMURA, N.; IMANAKA, Y.;
WADA, T.; KOHNO, N.; CRUZ, M. L. Development of a sensitive method for detection of aflatoxin 8 1 in foodstuffs. ICMR
Annals (1984) 4, 153-165 [En, 8 ref., II fig.] International
Cent. Med. Res., Kobe Univ. Sch. Med., Kobe 650, Japan.
The aflatoxin B 1 (AFB 1) content of various foodstuffs from
Indonesia, Philippines and Japan was measured by high per·
formance liquid chromatography using a .u-Porasil column and
a p.-Bondapak column after the conversion of AFB 1 to its water
adduct AFB 2a. The amount of AFB 1 in foods from Indonesia
and Philippines was generally higher than in foods from Japan,
especially in groundnuts, cassava and maize. The amount of
AFB 1 in raw or unprocessed materials was significantly less
than that in processed products.
903
DETZLER, W.
[Detoxification of trichothecenes by
physico·chemical methods.] Zur Entgiftung von Trichothccenen
mit physikalisch-chemischen Methoden. Thesis, University of
Munich, German Federal Republic (1985) 142 pp. [De, en, 32
pp. of ref., 9 fig., 20 tab.]
Maize was contaminated artificially with diacetoxyscirpenol at 10 and 20 mg/kg or T-2 toxin at 20 mgfkg and treated
with ammonia or calcium hydroxide-rnonomethylamine
(Ca(OH),-MMA). The effects of moisture level, time, ammonia level and temp. of Ca(OH),-MMA were investigated. The
mycotoxins were analysed by thin layer chromatography, chick
embryos and/or skin irritation being used for biological tests.
Gaseous ammonia caused only a slight reduction of T -2 toxin
and diacetoxyscirpenol. The Ca(OH) 2-MMA treatment
reduced both toxins to non-detectable levels, inactivation being
greater with increased moisture level, temp. and time of treatment. Degradation ofT-2 toxin to HT-2 toxin was max. at RH
25%. Samples containing 25% moisture showed a simultaneous
decrease of both T-2 and HT-2 toxins.
SCOTT, P. M.; TRENHOLM, H. L.; SUTTON, M. D. (EDI·
TORS)
Mycotoxins: a Canadian perspective. Publication,
National Research Council Canada (1985) No. 22848, 185 pp.
[En, 43 pp. of ref., 26 fig.]
This document summarizes available information on
mycotoxins as they affect human and farm animal populations
in Canada. Contributions from 22 authors are included. Following an executive summary, background information on individual mycotoxins and groups of mycotoxins is given. Subsequent
chapters cover the occurrence of mycotoxins in feeds and feedstuffs and food and foodstuffs in Canada, mycotoxin production
in the field and in stored products, nutritional and toxicological
effects in livestock, potential human health hazards and regulations, methods of analysis, methods of decontamination and
mycotoxins as a national security issue. The final chapter highlights gaps in knowledge and recommendations for research
identified by the panel of authors.
904

905 LEPOM, P. Determination of sterigmatoeystin in feed by
high-performance liquid chromatography with column switching.
Journal of Chromatography (1986) 354, 518-523 [En, 18 ref.]
Inst. Futterproduktion, 1551 Paulinenaue, German Democratic
Republic.
The estimation in straw and hay of sterigmatocystin, a
toxic mould metabolite associated with bloody diarrhoea and
death in dairy cattle, is described.
906

NISTIAR, F.; HRUSOVSKY, J.; MOJ11S, J.; MltiK, P.; NIS·
A.
[Biological method for determination or
mycotoxins: Tetrahymena pyriformis.] Biologicka metoda na
stanovenie mykotoxinov-Tetrahymena pyriformis. Veterintirni Medicina (1986) 31 (4) 245-250 [Sk, en, ru, 23 ref.]
Vojensky Yet. Ustav, Post. Priecinok B-35, 041 15 Kosice,
Czechoslovakia.
Toxicity of the following toxins for Tetrahymena
pyriformis was tested: toxin T -2 at doses from 1.52 J.l.g to I 00 mg
per litre of medium, ochratoxin A at doses from 12.21 J.l.g to 800
mg per litre of medium, and rubratoxin Bat doses from 12.21 pg
to 800 mg per litre of medium. For toxin T-2 the LD 100 was
about 390 l'g and the LDso about 48.83 l'g per litre of medium.
For ochratoxin A the LD 100 was about 25 mg and the LD50
about 25 mg per litre of medium.
TIAROV A,

ANIMAL FEEDS
See also absts. 875, 883,892. 897, 905. 1092, 1269
907 BARS, J. LE [Nature and origin of mould contamination
or milk replacers for cah·es.] Nature et origine des contaminants
fongiques dans les aliments d'allaitement pour jeunes bovins.
Sciences des Aliments (1985) 5 (Horsserie IV) 157-162 [Fr, en,
7 ref.] Sta. de Pharmacologie-Toxicologie, INRA, 180 Chemin
de Tournefeuille, 31300 Toulouse, France.
Milk replacers and their ingredients (dried skim milk, dried
whey, maize starch and vitamins and minerals supplement)
were examined for contamination with moulds. The spp. most
frequently encountered in milk replacers were Cladosporium.
Penicillium, Aspergillus, Absidia and Rhizopus. In most cases
counts were <500/g. All the ingredients contained
Cladosporium cladosporioides, although in low numbers. Penicillium eye/opium was mainly present in dried milk and whey;
maize starch was the main source of Aspergillus spp. Reasons
for variability in mould contamination during the manufacture
of milk replacers arc discussed. Correct storage of the product in
air-tight containers should ensure that no mould growth occurs.
908
OHMS, J. P.
[Pests of stored fodder.] FuttermitteiVorratsschadlinge. Deutsche Tieriirztliche Wochenschri/1
(1985) 92 (6) 220-221 [De, I fig.] LUFA Hameln, D-3250
Hameln, German Federal Republic.
The biology and harmfulness of the main pests infesting
stored fodder in the German Federal Republic are outlined.
They include Sitophilus granarius, Trogoderma granarium,
Acarus siro, Oryzaephilus surinamensis, Cryptolestes sp.,
Tribolium sp., Glycyphagus domesticus, Chey/etus eruditus,
Ephestia kuehnie/la and Plodia interpunctella.
909
BRITTON, A.
Mites in cattle feed. ADAS ScienceFarming Link, Somerset-Dorset (1984?) 12 (I) 12-13 [En]
Mites are one of the most commonly encountered pests of
stored grain and feedstuffs in the United Kingdom. A survey of
dairy concentrate rations on farms in south-western England
showed that feed on 96% of the farms was infested with mites.
Acarus siro occurred most frequently and in the largest numbers. In this note, the author discusses the detection and control
of such infestations.
910
KRAUSE, H. P.
[Research on the occurrence or the
mycotoxins aflatoxins Btt 8 2, G 1, G2 and zearalenone in pig feed
(ready made feedstuffs and industrial mixtures) in southern
Schleswig Holstein.] Untersuchung zum Vorkommen der
Mykotoxine Aflatoxin B 1, B2, G 1, G 2 und Zearalenon im
Schweinefutter (Fertigfuttermittel und betriebseigene Mischungen) im Raum SUd-Schleswig-Holstein. Thesis, Free University of Berlin. German Federal Republic( 1985) I 0 I pp. [De,
en, 14 pp. of ref., 23 tab. Journal No. 1264]
Using thin layer chromatography. zearalenonc was
detected in 14 (11.7%) of 120 samples at 217 p.p.b. on av. and
aflatoxins in 2 (1.7%) at 14-24 p.p.b. (aflatoxin B1 at 5-10
p.p.b.). Contamination was higher in industrial mixed feeds.
Zcaralenone contamination of barley, much used for pig feeds
in the area, was low, the toxin being found in only I (3.7%) of
the samples. There was no correlation between aflatoxin and
zearalenone contamination of feedstuffs and the mode, duration
and quantity of their storage.
911
KHANBEGYAN, R. A.; LUGINA, ZH. A.; KHARATYAN, A.
M.; MELIKYAN, D. A. [Contamination of combined feedstuffs
by fungi on poultry farms in the Armenian lowlands.] Mikologiya
i Fitopatologiya (1985) 19 (I) 25-29 [Ru, Many ref., 3 tab.]
Armenian Vet. Inst., Erevan, USSR.
Eighteen spp. of 5 genera were isolated from 27 samples.
Aspergillus (38%) and Penicillium (31 %) predominated,
Mucor and Fusarium being found in considerably fewer numbers and Trichothecium in isolated cases only.
912 NATOcR, R. M.; AL-A WADI, A.; ILLIAN, M.; SALMAN, A.
J. Aflatoxin and aflatoxigenic fungi in poultry feed in Kuwait
AG-28. Dirasat (1985) 12 (2) 43-52 [En, ar, 20 ref., I fig., 2
tab.] Univ. Jordan, Amman, Jordan.
Aflatoxins were found in 63.9% of poultry feed samples
analysed. Aflatoxin B, (6-201 p.p.b.) was found in 44.8%,
aflatoxin B2 (8-335 p.p.b.) in 32% and aflatoxins G 1 and G 2 (12220 p.p.b.) in 19 and 17.2%, respectively. Aflatoxigenic fungi
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were isolated from 21.6% of contaminated samples. Of 52
Aspergillus jlavus isolates, 21 produced aflatoxin on rice substrate (2-82 l'g/50g B1 and trace-84 l'g/50g B2).
913 SILVESTRI G., R.; MARTINEZ, B.; ASCANIO, E. (Preliminary observations on the incidence of aflntoxins in poultry feeds
on farms in Aragua State.] Obscrvaciones preliminarcs sabre
incidencia de ali mentes para aves contarninados con afiatoxinas
en granjas del Estado Aragua. Revista de Ia Facultad de
Ciencias Veterinarias Universidad Central de Venezuela
(1984) 31 (1/4) 47-54 [Es, en, 9 ref., 2 tab.] Fac. Vet. Sci.,
Univ. Cent. Venezuela, Maracay, Venezuela.
Forty-two ( 18.8%) of 223 samples were contaminated with
aflatoxin B1, only 2 (0.9%) having concn higher than the max.
level allowed of 20 p.p.b., while 31 (13.9%) contained "'10
p.p.b. and 9 (4%) contained 10-20 p.p.b.
914 SILVESTRI G., R.; MARTINEZ T., B.; DIAZ S., J. (Preliminary obsenations on the incidence of aftatoxins in cattle
feeds and cow's milk.) Observaciones preliminares sabre Ia
incidencia de alimentos para bovines y leches bovinas contaminados con aflatoxinas. Revista de Ia Facultad de Ciencias
Veterinarias Universidad Central de Venezuela (1984) 31
(1/4) 55-61 [Es, en, 10 ref., I tab.] Fac. Vet. Sci., Univ. Cent.
Venezuela, Maracay, Venezuela.
Twenty (23.8%) of 86 feed samples were contaminated
with aflatoxin B1: II (13.1%) at "'10 p.p.b., 7 (8.3%) at 10-20
p.p.b. and 2 (2.4%) at >20 p.p.b. Incidence was considerably
higher (43.9%) during the rainy season than in the dry season
(4.4%). No aflatoxins were detected in barley and milk.
915 KAYA, S.; $ANLI, Y.; OZKAZAN<;, A. N. [Aflatoxins in
feeds and feedstuffs suspected of turning mouldy.] Kuflenl!lekten
§lipheli yem ve hammaddelerinde aflatoksinler. Ankara Universitesi Veteriner Fakiiltesi Dergisi ( 1985) 32 (I) 1-12 [Tr, en, 56
ref., I tab.] Vcteriner Faktiltesi, Farmakoloji-Toksikoloji Bilim
Dah, Ankara, Turkey.
Aflatoxin Bh at a mean level of 12.28 p.p.b., was detected
by thin layer chromatography in 17 of 76 feed samples and
aflatoxin 8 2 in 2, at a mean of 8.5 p.p.b. The highest aflatoxin B1
level was in broiler feed (34.8 p.p.b.), followed by soya oilmeal
(20 p.p.b.), livestock feed (15.2 p.p.b.) and cottonseed oilmeal
(15 p.p.b.).
916 KOZLOSKI, R. P. High performance thin layer chromatographic screening for aftatoxins in poultry feed by using silica
Sep-Paks. Bulletin of Environmental Contamination and Toxicology ( 1986) 36 (6) 815-818 [En, 6 ref.] Connecticut Agric.
Exp. Sta., Dep. Analytical Chem., P.O. Box 1106, New Haven,
CT 06504, USA.
A method requiring low volumes of solvents is described.
Aflatoxins B1 and 0 1 at 10 p.p.b. and B2 and 0 2 at 5 p.p.b. were
readily detected in poultry feed samples.

917 RINTELEN, J. [Fusarial infections on stored fodder cereals of the 1982 to 1984 harvests in Bavaria.] Fusarienbefall an
eingelagertem Futtergctreide der Ern ten 1982 his 1984 in Bayern. Bayerisches Landwirtschaftliches Jahrbuch (1985) 62 (8)
1019-1024 [De, en, 10 ref., 6 tab.) Bayerische Landesanstalt
Bodenkultur Pflanzenbau, Freising-Miinchen, German Federal
Republic.
Oats, barley and wheat grains, stored in farms for animal
feed, were tested for Fusarium spp. F. poae predominated with
1.11% infected grains, followed by F. graminearum (Gibberel/a
zeae] (0.53%) and F. culmorum (0.18%). F. avenaceum (G.
avenacea] predominated in some areas only in 1984, when the
late summer was very wet. Oats were more infected than wheat,
and wheat more than barley. There were, however, great differences between the samples in the. incidence of infection. The
conditions for infection are discussed.
918 PASTER, N.; BARTOV, 1.; PERELMAN, A. Studies of the
fungistatic activity of antifungal compounds in mash and pelleted
feeds. Poultry Science (1985) 64 (9) 1673-1677 [En, II ref.]
Agricultural Research Organization, Volcani Center, PO Box
6, Bet Dagan 50250, Israel.
The effect of calcium propionate (CP) and Agrosil (AG) as
mould inhibitors in wetted mash and pelleted feed was studied
with commercial cattle and poultry diets. Number of fungal
colonies isolated after pelleting was appreciably reduced; however, wetting the pellets accelerated the build-up of inoculum
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and resulted in spoilage. CP added to the cattle diet at 0.3%
before pelleting prevented mould proliferation during a month
of storage while the number of fungal colonies counted in pellets
treated with AG at 0.15% increased during that period. AG had
a longer fungistatic effect than CP in preserving the mash diet.
Both materials, applied at 0.2%, were ineffective in preserving
wet pellcted poultry feed. After 17 days of storage, feed treated
with either of the agents was visibly mouldy. Generally, an
increase in mould population was accompanied by increases in
carbon dioxide concentrations. Fat content of the diets was
unchanged during the storage period in spite of increased fungal
activity.
919 DWIVEDI, P.; BURNS, R. B. The natural occurrence of
ochratoxin A and its effects in poultry. A review. I. Epidemiology
and toxicity. World's Poultry Science Journal (1986) 42 (I)
32-47 [En, de, es, fr, ru, many ref.] AFRC, Poultry Res. Centre,
Roslin, Midlothian EH25 9PS, UK.
Ochratoxin A (OA), a potent nephrotoxic mycotoxin, can
contaminate a wide range of animal and human food products.
Spontaneous OA-induced nephropathy has been recorded in
natural field outbreaks in poultry from many countries. Aspergillus ochraceus, the main OA-forming fungus, has been iso·
lated from stored grains and from a wide variety of food and
feedstuffs, but the total extent of OA contamination of food and
feedstuffs cannot be assessed quantitatively. The extensive literature on the subject reviewed in this paper is an indication of the
widespread nature of the problem. The symptoms reported in
expenmental ochratoxicosas A are described in detail.

GRAIN AND PULSES
See also absts. 867, 875. 881, 883. 888, 890, 917. 1271.
/285
920 JACOBSON, R.; WILSON, P. A key to identify some
insects commonly found in grain stores in the UK. Slough,
United Kingdom; Ministry of Agriculture, Fisheries & Foods
(1983, reed. 1985) 8 pp. [En, 16 fig.] Wildlife & Storage Biology, MAFF, Slough, SL3 7HJ, United Kingdom.
An illustrated key is provided to assist identification by
non-specialists of the insect species most commonly found in
grain stores in the United Kingdom and notes are given on their
biology.
921 WILKIN, R. Pest damage in stored grain. Chemistry
and Industry (1985) No.3, 71-75 [En, 29 ref., I fig.] Storage
Pests Department, MAFF, Slough, Berks, SL3 7HJ, United
Kingdom.
This review of changes in the production and protection of
stored grain in the United Kingdom includes notes on 6 insecticides and acaricides that are currently cleared by the Ministry
of Agriculture for admixture with grain. The period of protection afforded by these (chlorpyrifos-methyl and etrimfos at 5.0
mg/kg, fenitrothion at 6.0, malathion at 10.0 and methacrifos
and pirimiphos-methyl at 4.0 mgfkg) against susceptible and
resistant strains of Oryzaephilus surinamensis, Tribo/ium castaneum and Sitophi/us granarius in wheat varied from 0 to
>36 weeks. The rates of breakdown of these 6 pesticides
applied to wheat under ambient conditions are given. The percentage of the total number of shipments of grain that was
exported from the UK and subjected to phytosanitary inspection
and found to be potentially infested declined from 31.8 in 1979
to 13.3 in 1983.
922 RAJASEKARAN, B.; KUMARASWAMI, T. Control of storage insects with seed protectants of plant origin. In Behavioural
and physiological approaches in pest management [edited by
Regupathy, A.; Jayaraj, S.j. Coimbatore, Tamil Nadu, India;
Tamil Nadu Agricultural University (1985) 15-17 [En, 7 ref.]
Department of Agricultural Entomology, Tamil Nadu Agricultural University, Coimbatore 641 003, India.
The effectiveness of treatments with extracts of karanja
(Pongamia glabra) or neem [Azadirachta indica] for the con·
trot of Sitophilus oryzae and Callosobruchus chinensis on sorghum or green-gram [Vigna radiata] grain was determined in
laboratory tests in India. Coating sorghum grain with karanja
extract at 0.4% volfvol or with ncem extract at 1.0% wtfwt gave
complete protection from S. oryzae. Coating green-gram grain
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with the 2 extracts at 0.6% volfvol and 0.8% wt(wt, respectively, gave significant protection from C. chinens1s.
923

SUBRAMANYAM, B.; CUTKOMP, L. K.

Moth control in

stored grain and the role of Bacillus thuringiensis: an overview.
Residue Reviews (1985) 94, 1-47 [En, II pp. of ref., 2 fig.]
Department of Entomology, University of Minnesota, St. Paul,
MN 55108, USA.
In this review of the use of Bacillus thuringiensis for the
biological control of Lepidoptera infesting stored grain, a list is
presented of 16 species in 6 families that have been recorded
attacking grain. The limitations of present methods of chemical
control are discussed, including insecticide resistance and tolerance of fumigants. Other topics discussed in relation to B. thuringiensis include histopathological effects, toxicity,
epizootiological significance, compatibility with other insecticides, effects on beetle pests of grain, pest resistance, residues
and safety.
924 BANERJEE, T. C.; NAZIMUDDIN, S. Developmental compatibility of mrieties of rice and wheat for Sitophilus oryzae and
Tribolium castaneum. Bulletin of Grain Technology (1983,
reed. 1985) 21 (I) 9-18 [En, 23 ref., 3 fig.] Department of
Zoology, Burdwan University, Burdwan-713 104, India.
Colonies of Sitophi/us oryzae and Tribolium castaneum
were maintained (separately and combined) in the laboratory in
whole kernels of raw and parboiled rice (15 g) and raw wheat
(30 g) (separately and combined). The largest populations of
both species developed in raw rice in combined cultures and
wheat in separate cultures. The developmental period was shortest and adult emergence highest in wheat for S. oryzae and in
raw rice and wheat (separately or combined) forT. castaneum.
Fifth-instar larvae had the maximum biomass for both species,
and larvae and adults reared on wheat were heavier than those
reared on raw or parboiled rice.
925 BIREWAR, B. R.; KANJILAL, S. C. A simple device for
aeration of grain in farm level storage structures. Bulletin of
Grain Technology (1983, reed. 1985) 21 (I) 76-78 [En, I ref., I
fig.] Indian Grain Storage Institute, Hapur 245101, Uttar
Pradesh, India.
An aeration probe is described that was developed in India
for treating stored grain to control insect pests. The delivery
pipe is I 00 mm in diameter and 2500 mm long, with a perforated length of 1250 mm and perforation diameter of 2.38 mm;
about I 0% of the total surface area is covered by perforations.
The power output required to operate the blower is 0.16 horse
power. In a test in May, a drop in grain temperature of 5-l0°F
was achieved during 209 h of operation.
Losses to stored grains by insects in
926 GUPTA, G. P.
Andamans. Bulletin of Grain Technology (1983, reed. 1985) 21
(I) 79-82 [En, 6 ref.] Entomological Substation, IARI, Haddo,
Port Blair, Andaman and Nicobar Islands, India.
The godowns of supply depots at Port Blair (the only
agency handling food grains in the Andaman and Nicobar
Islands (India)) were examined for insect pests. Sitophi/us
oryzae, Rhyzopertha dominica, Tribo/ium castaneum,
Laemoph/oeus sp. and Silotroga cerea/el/a were the common
pests of stored grain, and Cadra cautel/a [Ephestia cautel/a]
and Callosobruchus spp. were found in flour and pulses. The
damage caused by these pests was minimal because the food was
stored there for not more than 2 months, and damage by fungi
and moisture was more important.

928
HOLLOWAY, G. J.
The effect of increased grain moisture content on some life history characters of Sitophilus oryzae
(L.) after staining egg plugs with acid fuchsin. Journal ofStored
Products Research (1985) 21 (4) 165-169 [En, 10 ref.] Population Biology Laboratory, Department of Pure & Applied Zoology, University of Reading, Whiteknights, PO Box 228,
Reading, RG6 2AJ, Berks, United Kingdom.
Acid fuchsin staining is widely used as a method for easy
detection of egg plugs deposited by Sitophilus spp. The effect of
increasing grain moisture content through staining on some life
history characters of 3 geographical strains of S. oryzae was
examined. The results showed that staining increases development rate and survival from egg to adult and there is also a
suggestion of a strainXtreatment interaction. Factors requiring
consideration if staining is carried out are discussed.

Prevalence of Aspergillus
929 ABATE, D.; GASHE, B. A.
jlavus in Ethiopian cereal grains: a preliminary survey. Ethiopian Medical Journal (1985) 23 (4) 143-148 [En, 29 ref., 3
tab.] Dep. Bioi., Fac. Sci., Addis Ababa Univ., P.O. Box 1176,
Addis Ababa, Ethiopia.
During 1981-82, 110 grain samples of tef (Eragrostis),
barley, maize and sorghum were collected from 4 regions of
Ethiopia. A. j/avus was detected in 33% of sorghum, 28% of
maize, ZO% of barley and 15% of tef samples. The prevalence of
contamination in samples from Jimma and Dire Dawa was
greater (32% and 30%, respectively) than that in samples from
Shashemene and Addis Ababa (both 15%). Of the 20 isolates
examined, 16 produced aflatoxin in vitro. It is concluded that
people who consume maize and sorghum from hot and humid
regions of Ethiopia are likely to have a higher level of aflatoxin
in their diet.
930 STEINMEYER, S.; TEl BACH, R.; WEBER, R. [Determination of deoxynivnlenol and nivalenol in cereals by gas chromatography of the heptaHuorbutyrates.] Gaschromatographische
Untersuchung von Cerealien auf Deoxynivalenol und Nivalenol
nach Derivatisierung zu den Haptafluorbutyraten. Zeitschnft
fur Lebensmittel-Untersuchung und -Forschung (1985) 181 (3)
198-199 [De, en, 6 ref.] Max von Pettenkofer-Jnst. des
Bundesgesundheitsamtes, D-1 000 Berlin 33, German Federal
Republic.
Limits of detection for the technique described were 20-30
p.gfkg for deoxynivalenol and 100-300 p.gfkg for nivalenol,
depending on the type of sample tested.
931 0BRAZHEY, A. F.; POGREBNYAK, L. [. [The effects of
grain humidity and temperature on patulin biosynthesis by the
fungus Penicillium urticae.] Prikladnaya Biokhimiya i
Mikrobio/ogiya (1984) 20 (5) 664-667 [Ru, en, 12 ref., I fig.]
Ukrainian Sci. Res. Vet. Inst., Kiev, USSR.
The effect of humidity ( 15-30%) of wheat, barley, oats and
maize grains and the effect of temp. (l0°C, zoo, 25° and 30°)
on patulin biosynthesis were investigated. A correlation between
the amount of toxin produced and grain humidity was found.
Fungal growth and biosynthesis were greater at zoo and lower
at 10° and 30°. The level of toxin formation did not depend on
the sort of grain.
932 TANAKA, T.; KITANI, M.; OKAMOTO, M. [Mixed culture of mould and yeast on solid media prepared from grain Hour.
Growth of mould on uncooked grains (Part 3).] Journal of the
Brewing Society of Japan (1984) 79 (5) 355-358 [Ja, 12 ref., 2
fig., 5 tab.] Kantoshinetsu Reg. Taxation Bur., 1-3-2 Ohtemachi, Chiyoda-ku, Tokyo 100, Japan. From Report of the
Research Institute of Brewing. No.1 57,44-47.
Barley, Oats, Rye

927 BIREWAR, B. R.; KANJILAL, S.C.; CHANDRA, R. Paddy
straw and mud grain storage bin for outdoor use. Bulletin of
Grain Technology (1983, reed. 1985) 21 (2) 127-133 [En, 4 fig.]
Indian Grain Storage Institute, Hapur-245101, Uttar Pradesh,
India.
A straw and mud grain storage bin of volume 4.0 m 3 is
described that was developed in India for storing wheat and
other food grains in rural areas out of doors. It was shown to be
satisfactory for storing wheat at the optimum moisture level,
was proof against moisture and rats, and sufficiently airtight to
protect the grain from insect damage.

933 WILKIN, D. R.; STABLES, L. M. The effects of dusts
containing etrimfos, methacrifos or pirimiphos-methyl on mites
in the surface layers of stored barley. Experimental & Applied
Acarology (1985) I (3) 203-211 [En, 16 ref., 3 fig.] Ministry of
Agriculture, Fisheries & Food, Slough Laboratory, SloughS L3
7HJ, United Kingdom.
In tests in a brick-walled grain store in the United Kingdom
in 1979, application of dusts containing 2% etrimfos,
methacrifos or pirimiphos-methyl at a rate giving a concentration of 4 p.p.m. 10 the top 0.3 m of grain to the surface layers of a
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large bulk of barley grain stored at 1.5-8.0°C controlled populations of Glycyphagus destructor [Lepidoglyphus destructor]
within 3 weeks. Only the etrimfos treatment controlled Acarus
siro. Laboratory tests with wheat grain at 3 and 17.5°C indi-

cated that low temperatures had retarded the action of the
acaricides in the field test. Etrimfos was also the most effective
compound in the laboratory.
934 DAMOGLOU, A. P.; DOWNEY, G. A.; SHANNON, W. The
production of ochratoxin A and citrinin in barley. Journal of the
Science of Food and Agricullure (1984) 35 (4) 395-400 [En, 26
ref., 3 fig.] Agric. Food Bacterial. Res. Div., Dep. Agric. for
Northern Ireland, Belfast BT9 5PX, UK.
Production of ochratoxin A by Aspergillus ochraceus and
of ochratoxin A and citrinin by Penicillium viridicatum grown
onJ'reviously sterilised barley for 200 days at 5, I 0 and 20°C
an a water activity of 0.85 was investigated. A. ochraceus did
not grow at 5°C, multiplied slowly at 10°C but did not produce
toxin and multiplied more quickly at 20°C, producing
ochratoxin after 19 days, which slowly disappeared over the
next 150 days. P. viridicatum grew slowly at 5°C but did not
produce any toxin, multiplied at l0°C, producing ochratoxin A
which was only detectable from 100 to 150 days and produced
both ochratoxin A and citrinin at 20°C. Ochratoxin A was
detected after I 0 days and was still present after 240 days,
whereas citrinin was produced in large quantities between 118
and 129 days and then rapidly disappeared.
Maize

See also absts. 878. 887, 90/, 903, 1272
935
BITRAN, E. A.; CAMPOS, T. B.; HOJO, H.; CHIBA, S.
(Observations on the efficiency of cyfluthrin and of fenitrothion in
tests on the preservation of stored maize.] Observa~Oes sabre a
eficiCncia do cyfiuthrin e do fenitrothion em ensaio de preserva~ao de milho armazenado. Biol6gico (1984) 50 (II) 263-269
[Pt, en, 16 ref.] Se~ao de Entomo!ogia Geral, lnstituto Bio16gico, Sao Paulo, Brazil.
In tests in Sao Paulo, Brazil, in 1982-83 on the effective·
ness of cyftuthrin and fenitrothion in the protection of stored
maize from attack by Sitophi/us zeamais, treatment of the
grains with a mixture of cyfiuthrin and piperonyl butoxide to
give 2 and 10 p.p.m., respectively, afforded excellent protection
for 12 months: cyftuthrin alone was significantly less effective.
Fenitrothion at 5 p.p.m. was superior to malathion at 10 or 20
p.p.m.
936
GOLOB, P.; CHANGJAROEN, P.; AHMED, A.; COX, J.
Susceptibility of Prostephanus truncatus (Horn) (Coleoptera:
Bostrichidae) to insecticides. Journal of Stored Products
Research (1985) 21 (3) 141-150 [En, 18 ref., 2 fig.] Tropical
Development & Research Institute, Storage Department,
Slough, United Kingdom.
Prostephanus truncatus adults were treated in the laboratory with permethrin (25:75), deltamethrin, (!R)·phenothrin
(20:80),lindane, pirimiphos-methyl, malathion, fenvalerate and
chlorpyrifos-methy!, by topical application, by exposure to
treated filter papers and by exposure to maize grain treated with
dilute dust formations. Field trials were also carried out in
Tanzania in a large wire mesh crib to compare the protection
afforded to maize grain stored in small hessian bags (7.5 kg)
with that of cobs without the husks stored in wire mesh compartments. The superiority of the synthetic pyrethroids over the
organophosphorus compounds was clearly demonstrated in all
the experiments except that in which insects were exposed to
treated filter papers, when the observations were not conclusive.
In the field tnal,loose grain was protected more effectively than
cobs; permethrin dust applied at 2.5 p.p.m. resulted in only 4%
damage to loose grain in a storage period of 10 months.
937 PANDEY, V.; PANDEY, N.D. Chemical factors in resistance of maize ¥arieties to Sitotroga cereale/la Olivier. Bulletin
of Grain Technology (1983, reed. 1985) 21 (3) 197-201 [En, 7
ref.] Department of Entomology, C.S. Azad University of Agriculture & Technology, Kanour-208002, India.
In laboratory studies of resistance to the gelechiid Sitotroga cereale/la in 15 varieties of maize, the contents of protein,
sugars, starch, ash and oil in healthy maize grains were not

significantly correlated with a growth index for the pest and the
loss in weight of the grains.
938 GBODI, T. A.; NWUNDE, N.; ALIU, Y. 0.; IKEDIOBI, C. 0.
The mycoflora and some mycotoxins found in maize (Zea mays)
in the Plateau State of Nigeria. Veterinary and Human Toxicology (1986) 28 (I) 1-5 [En, 12 ref., 4 tab.] Nato. Vet. Res.
lnst., Biochem. Div., Toxicol. Sect., Vom, Nigeria.
Mouldy maize samples collected during 3 periods of the
year were screened for their mycoftora, aHa toxins, ochratoxin A
and zearalenone contents. Fusarium spp. were the predominant
isolates from maize during the dry harmattan and hot and dry
periods, while Neurospora spp. predominated during the hot.
humid and wet period. Highest levels of aflatoxins were found in
samples from Langtang (8 1 960, 8 1 544 Jig/kg), highest levels
of zearalenone from Jos and Langtang (17 500 Jig/kg) and
highest levels of ochratoxin A from Jos (!50 Jig/kg), all during
dry cold harmattan.
Rice

See also absts. 1267. 1286
939 PRAKASH, A.; PASALU,I. C.; MATHUR, K. C. Use of bel
(Aegle marmelos) leaf powder as a protectant against storage
pests of paddy. Agricultural Research Journal of Kerala
(1983, reed. 1985) 21 (2) 79-80 [En, malayalam, 7 ref.] Division of Entomology, Central Rice Research Institute, Cuttack
753 006, India.
Studies were carried out in India to evaluate the effectiveness of mixing rice grain with a powder of the dried leaves of bel
(Aegle marmelos) at 0.5, 1.0, 1.5 and 2.0% wtfwt for giving
protection from storage pests. Treated grain was placed in 5-kg
gunny bags, which were stored under natural conditions in a
godown for 6 months. Observations made at 45-day intervals
showed that treatment at all the rates significantly reduced pest
infestations. Treatment at 2% wtfwt was the most effective,
resulting in only 2.16% infestation after 6 months. The main
pests were Sitotroga cerea/ella, Rhyzopertha dominica and
Sitophi/us oryzae.
940
RAO, C. S.; RAO, B. H. K. M.
Influence of certain
amino acids in paddy varieties on the infestive ability of lesser
grain borer Rhizopertha dominica (Fab.). Entomon ( 1985) 10
(I) 63-69 [En, 13 ref.] Department of Entomology, AP Agricul·
lura! University, Hyderabad 500 030, India.
The effect of the presence of 7 amino acids, lysine, leucine,
tryptophan, methionine, tyrosine, cystine and phenylalanine, in
the grain of 6 resistant and 6 susceptible rice varieties on infestations by Rhyzopertha dominica was determined in laboratory
tests in India. Infestations were positively correlated with the
content of lysine, leucine, phenylalanine or tryptophan and neg·
atively correlated with that of the 2 sulfur-containing amino
acids, methionine and cystine.
941 SiNGH, T.; TYAGI, R. P. S.; G!RISH, G. K. Post-harvest
system of paddy /rice in India. Bulletin of Grain Technology
(1983, reed. 1985) 21 (2) 149-159 [En, 7 ref.] Indian Grain
Storage Institute, Hapur-2451 0 I, Uttar Pradesh, India.
The topics dealt with in this review of the post-harvest
treatment of rice in India include harvesting, threshing, cleaning, winnowing, drying, transportation, handling, storage
(including losses caused by stored products pests, including
Rhyzopertha dominica, Sitotroga cereale//a, Sitophi/us oryzae
and Corcyra cephalonica), processing, marketing and
distribution.
942 CASTAJ\10, Z. J. {Microorganisms associated with seed
discolouring of rice in Colombia.] Microorganismos asociadas
con el manchado del grana del arroz en Colombia. Arroz
(1985) 34 (336) 22-25 [Es, 10 ref.] CIAT, Cali, Colombia.
From Abstracts on Tropical Agriculture II, 54757.
Available informatiOn on post-harvest discoloration of rice
grain caused by fungi is reviewed with special attention to work
in Colombia.
Sorghum, Millet

See also abst. 1250
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943 LAKHANI, G. K.; PATEL, N. G. Non pesticidal control
of Ephestia cautel/a Walker. Pesticides (1985) 19 (I) 46-48
[En, 6 ref.] Garbi Chawk At & Po, Vadal District, Junagadh,
Gujarat, India.
Neem seed powder (Azadirachta indica), road dust and
ash were used in Gujarat, India, to protect stored bajri (Pennisetum typhoideum [P. americanum]) against Ephestia
cautel/a. Ash at 5 parts per 100 parts grain was the most effective and cheapest material, reducing damage to the bajri by
about 9% and keeping egg hatch and adult emergence low.
Ncem seed powder failed to give satisfactory protection.
944 SHIOTA, C. M.; LARA, F. M. [Resistance of sorghum
genotypes to attack by the maize weevil, under laboratory conditions.] Resistencia de gen6tipos de sorgo ao ataque do gorgulho
do milho, em condil'3es de laborat6rio. Fitossanidade ( 1985)
6J9, 1-10 [Pt, en, 7 ref., I fig.] Departamento de Defesa Fitossanit:iria, FCAV/UNESP, 14870 Jaboticabal, Sao Paulo,

Brazil.
In free choice and no-choice tests in the laboratory in Brazil
with sorghum grains of different genotypes, the cultivar showing
the greatest resistance to attack by the curculionid Sitophilus
zeamais was Combine Shalu, in which the smallest numbers of
weevils were able to complete their development. The cultivars
Rio and Wray showed sufficient resistance to justify further
tests. The most susceptible cultivars were Bonita, Br 600, N
9040, PU 954 107 and Ramada.
945 SEIFELNASR, Y. E.; MILLS, R. B. Resistance of pearl
millet cultivars to Sitophilus oryzae, Sitotroga cerealella, and
Rhyzopertha dominica. Journal of Economic Entomology
(1985) 78 (I) 181-184 [En, 9 ref.] Department of Entomology,
Kansas State University, Manhattan, KS 66506, USA.
The resistance of 76 cultivars of pearl millet to Sitophilus
oryzaf! and that of 37 of them to Sitotroga area/ella and
Rhyzopertha dominica was determined in laboratory tests in
the USA. The reactions of the entries to Sitophilus oryzae and
Sitotroga cerealella were more similar than when those to
either of the species were compared with those to R. dominica.
Although no entry was ranked the most resistant or most susceptible to all the insect species, the inbred 4055 and Senegal
Bulk showed some resistance to all 3 species. Seed size varied
inversely with resistance to the curcuhonid and gelechiid but
was less related to resistance to the bostrichid.
946 SALGNKHE, G. N.
Protection of sorghum seeds from
infestation of rice weevil. Journal of Maharashtra Agricultural
Universities ( 1985) 10 (2) 223 [En, 5 ref.] Indian Agricultural
Research Institute, New Delhi-110 012, India.
The treatment of sorghum seeds in the laboratory with
DDT at 50, malathion at 50 or the fungicide captan at 200
p.p.m. afforded protection against the curculionid Silophilus
oryzae for 6 months. Lindane gave erratic results, and mortality
was significantly less in Coimbatore 11 than in 2 hybrids and
another variety.
947 SHAZALI, M. E. H.; SMITH, R. H. Life history studies
of internally feeding pests of stored sorghum: Sitotroga cerealella (01.) and Sitophi/us oryzae (L.). Journal of Stored
Products Research (1985) 21 (4) 171-178 [En, 39 ref.] Department of Pure & Applied Zoology, University of Reading,
Whiteknights, PO Box 228, Reading, RG6 2AJ, Berks, United
Kingdom.
A laboratory study of the ecology of single species populations of the gelechiid Sitotroga cerealella and the curculionid
Sitophilus oryzae was made at 3 temperatures (25, 30 and
35°C) and 3 relative humidities (60, 70 and 80% RH). The
effects of 2 lower humidities ( 40 and 50% RH) on both species
were also studied at 30°C. The optimum conditions for multiplication of Sitotroga cerealella were found to be 25-30°C and
60-80% RH, while for Sitophilus oryzae the optimum was
more clearly defined (30°C and 80% RH). However, Sitotroga
cerealella could tolerate a higher temperature (35 °C) and lower
humidities (40 and 50% RH at 30°C) than Sitophilus oryzae.
The results are compared with those of other workers on sorghum and other cereals, and discussed in relation to the distribution of the 2 species in Sudan.

948 UTIKAR, P. G.; SHINDE, P. A.; PADHYE, A. P.; BAPAT, D.
R. Physicochemical characteristics of sorghum grains in relation to grain mold intensity. Journal of Maharashtra Agricultural Universities (1985) 10 (2) 155-157 [En, 9 ref.] Mahatma
Phule Agric. Univ., Rahuri 413 722, India.
Data are tabulated on correlation coefficients among 8
quantitative grain characters, including disease characters,
measured in mouldy and mould-free grains of 23 genotypes.
Infection!ercentage and percentage disease index were strongly
correlate , with a high predictive value (r' = 92.89%). Of the
physicochemical characters, only water absorption capacity and
1000-grain weight were significantly and positively correlated
with percentage disease index.
Wheat, Buckwheat

See also absts. 899, 921, I 264. I 283
949
WEHLING, R. L.; WETZEL, D. L.; PEDERSEN, J. R.
Stored wheat insect infestation related to uric acid as determined
by liquid chromatography. Journal of the Association of Official Analytical Chemists (1984) 67 (3) 644-647 [En, 12 ref., 4
fig.] Department of Grain Science and Industry, Kansas State
University, Manhattan, KS 66506, USA.
Liquid chromatography was used in the laboratory to measure the uric acid content of wheat infested by various stages of
Sitophilus granarius, S. oryzae and Rhyzopertha dominica. A
good correlation existed between numbers of insects and the uric
acid content of grain infested by a ¥iven stage of an internally
infesting stored product insect, wtth correlation coefficients
ranging from 0.970 to 0.998. Uric acid content of infested grain
increased as the insect life cycle progressed, with S. granarius
producing the greatest quantities of uric acid, followed in order
by S. oryzae and R. dominica. A detection limit for the analytical procedure of less than 1.0 p.p.m. uric acid allows detection of
infestation levels as low as I kernel/ 100 g grain for late instar S.
granarius larvae. This limit is sufficiently sensitive to detect the
levels of infestation that may be commonly encountered in
commerce.
950 SHARMA, V. K. Effect of mated females alone and in
association with males on the adult emergence of Sitophilus
oryzae (Linn.) infesting different wheat Yarieties. Journal of
Entomological Research (1984) 8 (2) 213-214 [En, 2 ref.] Division of Entomology, Indian Agricultural Research Institute,
New Delhi 110 012, India.
The effect of exposing the grain of II wheat varieties (8
selections of Kalyan Sana and NP 880, Hira and Pusa Lerma)
to mated females alone or pairs of males and females for 7 days
on the subsequent adult emergence of progeny of Sitophilus
oryzae was determined in studies in India. Irrespective of treatment, all the varieties were highly susceptible to attack, there
being no significant differences in the number of emerging
adults. However, significantly fewer adults emerged in the treat·
ment with females alone than in that with both females and
males, regardless of variety. The results showed that pairs of the
curculionid rather than mated females alone should be used in
the screening of the grain of wheat varieties for resistance.
951 SHARMA, V. K. lmpact of container size on the evaluation of varietal resistance in wheat to Sitophi/us oryzae (Linn.).
Journal of Entomological Research (1984) 8 (2) 227-229 [En,
8 ref.] Division of Entomology, Indian Agricultural Research
Institute, New Delhi 110 012, India.
The resistance of grain of 5 wheat varieties (Kalyan Sona,
NP 880, Shera, Pusa Lerma and Sonalika) to Sitophilus oryzae
in containers of 4 different sizes was determined in laboratory
studies in India at 30 ± 1°C and 70% ± 5% RH. Irrespective of
container size, the average number of weevils emerging per
grain from the 5 varieties was 1.05, 1.13, 1.08, 0.94 and 1.22,
respectively. Although all 5 varieties were considered to be
highly susceptible, Pusa Lerma had significantly lower adult
emergence than the other varieties. Container size was considered to have no effect on adult emergence.
952 SARIN, K.; SHARMA, K. Study of antibiosis in wheat
Yarieties-Part 1-correlation of diapause and growth index.
Bulletin of Grain Technology (1983, reed. 1985) 21 (I) 24-30
[En, 5 ref., 3 fig.] Department of Zoology, University of Rajasthan, Jaipur 302 004, India.
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Antibiosis to the dermestid Trogoderma granarium was
studied in the grain of 5 varieties of wheat in the laboratory.
Considering the overall response of various characters studied,
the adverse effects of Raj·1482 and Sonalika were less than

those of Kalyan sana and HD-2009. The 2 resistant varieties
(Kalyan sona and HD-2009) promoted diapause and minimized
the growth index, and Kalyan sana had more adverse effects
than HD-2009.
953
BIREWAR, B. R.; KANJILAI., S. C.; RAMCIIANDRA
Domestic metal bin (Dewan type) and corrugated galvnnised steel
bin for storage of wheat. Bulletin of Grain Technology ( !983,
reed. 1985) 21 (3) 189-196 [En, 3 fig.] Indian Grain Storage
Institute, Hapur-245101, Uttar Pradesh, India.
A domestic metal bin of volume 0.47 m 3 and capacity 350
kg for inCloor use, and a corrugated galvanized steel bin of
volume 76.0 rn 3 for outdoor use, arc described that were developed in India for storing wheat and other food grains in urban
and rural areas and at community level. They were shown to be
satisfactory for storage at the optimal moisture level, and were
proof against moisture and rats and sufficiently airtight to keep
the grain free from insect damage.
954 NEHRA, P.; SARIN, K.; SHARMA, K. Evaluation of certain parameters associated with categorization of wheat mrieties
with regard to their resistance to Tribolium castaneum (Hbst.).
Bulletin of Grain Technology (1983, reed. 1985) 21 (3) 211216 [En, 14 ref., 2 fig.] Department of Zoology, University of
Rajasthan, Jaipur-302 004, India.
Flours from 13 varieties of wheat were tested in the laboratory for resistance to infestation by the tenebrionid Tribolium
castaneum. On the basis of pest developmental period, adult
emergence, percentage mortality and growth index, Raj-1646
was the most resistant, exhibiting almost complete immunity to
attack. Raj-1647 and Raj !865 were significantly resistant, and
Raj-1483 and Raj-1482 were highly susceptible. The remaining
8 varieties were intermediate.
955 SHOTWELL, 0. L.; BENNETT, G. A.; STCBBLEFIELD, R. D.;
SHANNON, G. M.; KwOLEK, W. F.; PLATTNER, R. D. Deoxynivalenol in hard red winter wheat: relationship between toxin
levels and factors that could be used in grading. Journal of the
Association of Official Analytical Chemists ( 1985) 68 (5) 954957 [En, 16 ref.] USDA, ARS, Northern Regional Research
Center, Peoria, IL 61604, USA.
Hard red winter (HRW) wheat grown in 1982 in areas of
Nebraska and Kansas known to have scabby wheat was
examined. Of the 161 samples collected from elevators, 42% had
deoxyniva!enol (DON) .;;! , 68% had .;;2 and 90% had .;;4
p.gfg. There were differences in the occurrence of DON in the 5
areas identified. The mean values decreased from north to south
in these areas in the order 2.81, 2.73, 2.05, 1.52 and 0.83 ~gjg.
An area in north central Kansas had a mean value 0.50 p.gfg.
The occurrence of DON was highly correlated with the percentages of total kernels damaged by mould, total defects and total
scab damage.
956 SCOTT, P. N.; KANHERE, S. R.; DEXTER, J. E.; BRENNAN,
P. W.: TRENHOLM, H. L.
Distribution of the trichothecene
mycotoxin deoxynh·alenol (vomitoxin) during the milling of naturally contaminated bard red spring wheat and its fate in baked
products. Food Additives and Contaminants (1984) I (4) 313323 [En, 17 ref., 6 tab.] Food Res. Div., Health Protection
Branch, Health & Welfare Canada, Ottawa, Ont. KIA OL2,
Canada.
No appreciable losses of deoxynivalenol (DON) occurred
during the cleaning, milling or baking process for wheat natu~
rally contaminated with DON at 7.5 or 1.4 ~gjg. Some fractionation took place during milling: up to 2~fold increases in
DON concn were observed in shorts and feed flour fractions,
while lesser increases were found in bran. There wa,s some correlation of ash concn with DON levels in the flour stream from
pilot milling of the wheat.
957
N0RLYNG, P.
[Ochratoxin-contaminated grain.]
Ochratoxin-forgiftet korn. Dansk Veterinaertidsskrift (!986)
69 (7) 416-417 [Da, I tab.] Ved Faurg~rden 7, 4300 Holbrek,
Denmark.
Investigation of wheat and rye (grains or bread flour)
revealed 15-18 ~gjkg ochratoxin in two samples of ensiled

wheat, and 7 JJ.gfkg in another sample; Penicillium verrucosum
was isolated.

958 GHOSH, J.; NANDI, B. Deteriorative abilities of some
common storage fungi of wheat. Seed Science and Technology
(1986) 14 (I) 141-149 [En, fr, de, 16 ref., 2 fig., 2 tab.] Bot.
Dep., Burdwan Univ., Burdwan 713 104, West Bengal, India.
Grain deteriorating abilities of some common storage fungi
of wheat (Aspergillus niger, A. flavus, A. fumigatus, A.
glaucus, A. sydowi and Penicillium jenseni) were studied. Cell
free culture filtrates caused a considerable reduction in
germination and in seedling growth of surface disinfected wheat
grains. Fungal invasion of sterilized grains generally increased
chitin and decreased carbohydrate content. These changes
increased with the duration of storage. The test fungi varied in
their grain deteriorating abilities.
Pulses

See also abst. 887
959 YADAV, T. D. Antiovipositional and ovicidal toxicity of
neem (Azadirachta indica A Juss) oil against three species of
Callosobruchus. Neem Newsletter (1985) 2 (I) 5-6 [En, I ref.]
Division of Entomology, Indian Agricultural Research Institute, New Delhi-110012, India.
Neem seed oil (Azadirachta indica) was applied at 2-50
mg/10 g seed to seeds of green gram (Vigna radiata), and
groups of adults of both sexes of 3 species of Callosobruchus
were confined on the treated seeds. Oviposition was observed
after 1 week and adult emergence after I month. Treatment at
50 mgflO g prevented oviposition by C. maculalus, as compared with 40 mgfkg for C. chinensis and C. ana/is. Treatments
at 30, I 0 and 20 mgj I 0 g suppressed all adult emergence in the
3 species, respectively, mainly due to toxic action against the
eggs.
960
CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL
Resistance to invertebrate pests. Bean Program, Annual
Report, Centro Internacional de Agricultura Tropical (1985)
No.7, 67-77 [En] CIAT, Cali, Colombia.
The results arc presented of investigations in Colombia and
elsewhere on improving resistance in beans (mainly Phaseolus
vulgaris) to Empoasca kraemeri. Apion godmani (in Central
America, especially Guatemala), a slug and (infesting the
seeds) Acanthoscelides obtectus and Zabrmes subfasciatus.
Correlations between damage ratings of beans between E.
kraemeri and the most important Nearctic species, E.fabae (in
the USA) were significant for only I of 5 groups of data.
961 DOIIAREY, R. B.; KATIYAR, R.N.; SINGH, K. M. Ecotoxicological studies on pulse beetles infesting green gram. VI.
Effect of edible oil treatments on the germination of green gram,
Vigna radiata (L.) Wilczek seeds. Indian Journal of Entomology (1983, reed. 1985) 45 (4) 414-419 [En, 7 ref., 3 fig.] Division of Entomology, Indian Agricultural Research Institute,
New Delhi-110012, India.
The effects of coating seeds of green gram (Vigna radiata)
with edible oils for protection against Cal/osobruchus chinensis
and C. maculatus on germination were studied in the laboratory
in India. Coconut, groundnut, mustard, rice bran, safflower,
sesame, sunflower and taramira oils were tested at 0.1, 0.25, 0.5
and 1.0%. Shortly after treatment, higher germination was
observed at 0.1 than at 1.0%, while no significant differences
were observed 2 and 4 months after treatment. The rate of
germination was greater than 86% in seeds infested or
uninfcsted by C. maculatus and C. chinensis 6 months after
treatment with any of the oils (except safflower) at 1.0% or with
some of the oils at 0.5% in seeds infested with either pest.
962 WATANABE, N. [Comparath·e studies on the ecology of
the azuki bean weevil, Callosobruchus chinensis (L.), and the
cowpea weevil, C. maculatus (F.) (Coleoptera: Bruchidae). II.
Relation between female body size and degree of penetration into
piles of stored seeds.] Japanese Journal of Applied Entomology
and Zoology (1985) 29 (2) 107-112 [Ja, en, II ref., 8 fig.]
Division of Entomology & Nematology, Yokohama Plant Protection Station, Naka-ku, Yokohama 231, Japan.
Laboratory studies were carried out in Japan at24°C and
LD 16:8 to determine the relationship between the body size of
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females of Ca/losobruchus chinensis or C. maculatus and the
degree of penetration into stored seeds of Vigna radiata. Individual pairs of the bruchids were released on piles of 100 seeds in
test tubes (1.4 em in radius and 16 em in depth). C. maculatus
females laid their eggs much deeper than C. chinensis females,
and even the largest females of C. maculatus oviposited deeper
than the smallest females of C. chinensis; this may have been
due to C. macu/atus having a slimmer and flatter body than C.
chinensis. Oviposition by C. chinensis was limited to the upper
zones of the pile, irrespective of body size, while, in C. macu/atus, smaller females ovipositcd deeper than larger ones. In the
latter species, the ratio of abdominal length to body width and
fecund1ty in relation to body size increased as body size
decreased, whereas, in C. chinensis, the opposite was true.
963 KATIYAR, P. N.; KHARE, B. P. Relative susceptibility of
twenty germplasms of gram to pulse beetle, Cal/osobruchus
chinensis Linnaeus. Bulletin of Grain Technology (1983, reed.
1985) 21 (l) 31-36 [En, 6 ref.) Department of Entomology,
G.B. Pant University of Agriculture & Technology, Pantnagar,
Nainital, Uttar Pradesh, India.
Twenty promising germplasms of gram [Cicer arietinum]
were screened in the laboratory for susceptibility of the grain to
Callosobruchus chinensis. On the basis of various parameters
studied, Pant G-115, HMS-6 and EHMS-23 were the least
susceptible, BG-235, BG-234 and BG-240 were the most susceptible, and the others were moderately susceptible. The initial
moisture content of the seeds was significantly correlated with
different growth parameters, while size of the individual seeds
was also found to be associated with these parameters, but not
significantly.
964 VIMALA, V.; PUSHPAMMA, P. Storage quality of pulses
stored in three agro climatic regions of Andhra
Pradesh-1-quantitative changes. Bulletin of Grain Technology (1983, reed. 1985) 21 (l) 54-62 [En, 22 ref.) Andhra
Pradesh Agricultural University, Hyderabad, India.
The damage and losses caused by pulse beetle [Ca//osobruchus] were asessed in stored green gram (Phaseolus
aureus [Vigna radiata]). red gram ( Cajanus cajan), black gram
(Phaseo/us mungo [V. mungo)) and Bengal gram (Cicer arietinum) in 3 agroclimatic regions of Andhra Pradesh, India. The
level of infestation (as assessed by insect counts), kernel damage, frass content and weight loss increased with increased
period of storage in all 4 pulses, and the true uric acid content
Increased with infestation. Significant correlation was observed
between true uric acid content, insect count and kernel damage.
Regional differences in quantitative losses were observed. Infestation was highest in the coastal region, and was higher in green
and red gram than in black and Bengal gram.
965
DOHAREY, R. B.; KATIYAR, R. N.; SINGH, K. M.
Ecotoxicological studies on pulse beetles infesting green gram.
11-Studies on the qualitative losses caused by pulse beetles in
green gram, Vigna radiata (L) Wilczek. BulletinofGrain Technology (1983, reed. 1985) 21 (2) ll0-114 [En, 7 ref.) Division
of Entomology, IARI, New Delhi-llO 012, India.
The damage caused by Cal/osobruchus chinensis and C.
macu/atus was investigated in seeds of green gram (Vigna
radiata) during storage. During storage for 120 days, the protein content increased from 22.15 to 47.14% for infestation with
C. chinensis and from 22.15 to 57.55% for C. macu/atus, as
compared with an increase from 22.15 to 32.34% for no infestation. The corresponding changes in free fatty acid (expressed as
mg potassium hydroxide/ 100 g seeds) were from 56.02 to
139.18, from 56.02 to 145.45 and from 56.02to 67.63. Those of
alcoholic acidity (expressed as mg sulfuric acid/ 100 g seeds)
were from 0.0925 to 0.3050, from 0.0925 to 0.4100 and from
0.0925 to 0.1400.
966 VIMALA, V.; PUSHPAMMA, P. Storage quality of pulses
stored in three agroclimatic regions of Andhra Pradesh. Part
II-Vinbility changes. Bulletin of Grain Technology (1983,
reed. 1985) 21 (3) 217-222 [En, 8 ref.) Andhra Pradesh Agricultural University, Hyderabad, India.
Changes in the viability of the seeds of green gram (Phaseofus aureus [Vigna radiata)), black gram (P. mungo [V.
mungo)), red gram (Cajanus cajan) and Bengal gram (Cicer
arietinum) stored for I year by rural families in 3 agroclimatic
regions of Andhra Pradesh, India, were assessed. As the level of
infestation by pulse beetles [Cal/osobruchus] increased, the loss

in viability increased. The losses in viability were highest in red
gram, followed by green, black and Bengal gram. Irrespective of
the pulse stored, samples from the coastal region showed a
higher percentage loss in viability than those in Telangana and
Rayalaseema.
967 VIMALA, V.; PUSHPAMMA, P. Storage quality of pulses
stored in three agroclimatic regions of Andhra Pradesh. Part
III-Carbohydrate changes. Bulletin of Grain Technology
(1983, reed. 1985) 21 (3) 231-241 [En, 12 ref.) Andhra Pradesh
Agricultural University, Hyderabad, India.
Changes in the carbohydrate content of seeds of red gram
(Cajanus cajan), green gram (Phaseo/us aureus {Vigna
radiata)), black gram (P. mungo [V. mungo)) and Bengal gram
(Cicer arietinum) caused by insects, especially pulse beetles
[Ca//osobruchus] during storage for I year by rural families in
3 agroclimatic regions of Andhra Pradesh, India, were assessed.
The starch content decreased by 7.24% in red, 6.19% in green,
3.49% in black and 2.92% in Bengal gram. The corresponding
increases in indigestible residue content were 3.50, 3.65, 2.33
and 1.44%. The decrease in amylose was not significant. Reducing sugars increased at the expense of non-reducing sugars.
Changes were greatest in the coastal region.
968
HAGSTRUM, D. W.
Preharvest infestation of cowpeas
by the cowpea weevil (Coleoptera: Bruchidae) and population
trends during storage in Florida. Journal of Economic Entomology (1985) 78 (2) 358-361 [En, 16 ref., 3 fig.) Insect
Attractants, Behavior, and Basic Biology Research Laboratory,
ARS, USDA, Gainesville, Florida 32604, USA.
An examination of 62 one-bushel bags of cowpcas I Vigna
unguicu/ata] representing 49 different fields in Florida revealed
an extremely low pre-harvest infestation level (an average of
2.33 adults of Cal/osobruchus maculatusjbushel emerging per
2 weeks of storage). From similar initial infestation levels, populations either dwindled away slowly or increased exponentially
after an IS-week delay.

FITZNER, M. S.; HAGSTRUM, D. W.; KNAUFf, D. A.;
969
BUHR, K. L.; MCLAUGHLIN, J. R. Genotypic diversity in the
suitability of cowpea (Rosales: Leguminosae) pods and seeds for
cowpea weevil (Coleoptera: Bruchidae) oviposition and development. Journal of Economic Entomology (1985) 78 (4) 806-810
[En, 10 ref.] Insect Attractants, Behavior, and Basic Biology
Research Laboratory, ARS, USDA, Gainesville, Florida
32604, USA.
In laboratory tests in Florida, the suitability of cowpea
[Vigna unguicu/ata] pods for oviposition by Ca//osobruchus
macu/atus varied significantly among 36 diverse genotypes,
among 3 pod maturity stages, and between the first 6-h and the
remaining 18-h periods of the test. The differences in mean
number of eggs laid per pod between the most and least suitable
genotypes for dry, yellowing and mature green pods were 14-,7and 3-fold, respectively, and were clearly sufficient to demonstrate a non-preference mechanism of resistance to oviposition.
The oviposition on pods of one stage was not correlated with
suitability of a genotype in the other 2 stages. Weevils oviposited
on all stages of all genotypes, and the differences in the suitability were in part a result of oviposition being delayed on some
stages or genotypes more than on others. The suitability of dry
pods for oviposition was not correlated with suitability of that
genotype for offspring development. The differences in oviposition between the most and least suitable seeds of the 36
genotypes were only 2-fold. The results indicated that pods had
a more diverse array of oviposition stimuli than seeds and might
therefore be a richer source of non-preference resistance.

FLOUR AND BAKERY PRODUCTS
See also absts. 888, 956. 1243

Flour

See also abst. 926
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Bakery products
970 BEER ENS, H. [Hygiene of cakes in France during 1983.]
L'Ctat hygiCnique des patisseries en France pendant l'annee
1983. Sciences des Aliments (1985) 5 (Hors serie IV) 59·61
[Fr] UER de Pharmacie, 59045 Lille Cedex, France.
Microbial examination of 3916 samples of cakes and pastries in France in 1983 showed that 32.8% of all samples contained > 10 5 aerobic microorganismsjg and 25% contained
coli forms at > 103 fg. With both types of microorganisms the
incidence was highest in cakes containing Chantilly cream. Faecal coliforms at > 1/g were present in 44.1% of all samples; of
these, 71% with custard cream fillings, 53% with Chantilly
cream and 51% with butter cream contained > IOOfg. Staphylococcus aureus was detected in 5% of samples, and anaerobes
were present in 0.9%. No Salmonella spp. were isolated. The
poor hygienic quality of these cream cakes suggests that more
attention needs to be given to proper preparation and storage of
the products.

SUGAR AND CONFECTIONERY
PRODUCfS
971 SAENG·ON, B.; DAENGSUBHA, W. (Chemical control of
bacteria in sugar cane juice by using quaternary ammonium
compounds.] Kasetsart Journal. Natural Sciences (1985) 19 (3)
213-220 [Thai, en, 12 ref., I fig., 2 tab.] Dep. Bioi., Fac. Sci.,
Srinakharinwirot Univ., Pisanulok, Thailand.
The 3 QACs used commercially at 5 p.p.m., viz. Maquat·
1416, CMA and Hcxemine X-100, were inhibitory at min.
concn of 10 p.p.m. to the following bacteria: Leuconostoc
mesenteroides, Streptococcus sp., Lactobacillus cel/obiosus,

Bacillus sublilis, Lactobacillus fermenwm, Erwinia herbicola
and Proteus sp. Pseudomonas sp. and Klebsiella were resistant
to these chemtcals. It is concluded that increasing the concn of
the QAC to 10 p.p.m. gives effective control of bacteria in sugar
juice and reduces the rate of deterioration of sucrose.

Confectionery

See also absts. 970. 972, 1090

Oilsecds
973
NANDAL, A. S.; MALIK, V. S.; ZILE SINGH
A new
record of occurrence of Ephestia cautella (\VIk) on stored cotton
seed in Haryana. Haryana Agricultural University Journal of
Research (1985) 15 (I) 99 [En, 2 ref.] Department of Entomol·
ogy, Haryana Agricultural University, Hisar, India.
In October 1982, cotton seed stored in gunny bags at Hisar,
Haryana, India, was found to be infested with larvae of Ephestia cautella. This is the first record of the moth attacking cotton
seed in the country.
974 SHANKER, S.; PANDF.Y, G. P.; GUPTA, P. C.; SRIVASTAVA,
S. K. Insecticidal efficacy of different dusts in comparison with
attapulgite for storage of sesame (til) seeds. Bulletin of Grain
Technology (1983, reed. 1985) 21 (3) 252·253 [En, 2 ref.]
Indian Grain Storage Institute, Hapur-245 101, India.
Seeds of sesame were mixed with dusts of pirimiphosmethyl at 300, bromophos at 300, etrimfos at 700, methacrifos
at 500, malathion at 100, pyrocon [of unstated composition] at
600 and attapulgite at 3000 p.p.m., exposed to infestation with
Tribolium castaneum and Oryzaephilus surinamensis and
stored in the laboratory. Treatment had no adverse effects on
seed viability. All treatments were equally effective in controlling the stored products pests for up to 4 months, and all compounds except bromophos and methacrifos were effective for up
to 6 months.
Nuts
975
ZALOM, F. G.; BENTLF.Y, W. J.
Southern fire ant
(Hymenoptera: Formicidae) damage to han:ested almonds in California. Journal of Economic Entomology (1985) 78 (2) 339341 [En, II ref., 2 fig.] Integrated Pest Management lmple·
mentation Group, University of California, Davis, CA 95616,
USA.
Individual colonies of Solenopsis xyloni were identified in
almond orchards in California, and additional colonies were
excluded for a radius of 9 m around the central colony. Each
plot was uniformly covered with newly harvested almonds. It
was shown that damage increased proportionally to both
increasing density of colonies and the number of days the nuts
remained on the ground. Entrances to the colonies moved within
a limited area during a 22-day period following placement of the
nuts. The ants were most active in the morning and before
sunset. When a granular formulation of diazinon was applied to
control the ants, simulated sprinkler irrigation immediately
after application increased the effectiveness of the treatment.
VICK, K. W.; COFFELT, J. A.; SILIIACF.K, D. L.; 0BER·
Methoprene and sex pheromone as control agents
for the almond moth (Lepidoptera: Phycitidae) on peanuts stored
in the shell. Journal of Economic Entomology ( 1985) 78 (I)
258-262 [En, 18 ref., 4 fig.] Insect Attractants, Behavior, and
Basic Biology Research Laboratory, ARS, USDA, Gainesville,
Florida 32604, USA.
The insect growth regulator methoprene and the sex pheromone (9Z.I2E)-9,12-tetradecadienyl acetate were evaluated
alone or in combination for the control of heavy infestations
with the pyralid Epheslia caute/la on stored unshelled groundnuts in tests in a large unheated metal warehouse in the USA in
1979-81. In the I st year, treatment with methoprene at 10
p.p.m. caused a 93% reduction in adult emergence and a 43%
reduction in insect damage. In the 2nd year, the reductions were
about 98 and 55%, respectively. The sex-pheromone treatment
alone or in combination with methoprene was ineffective in
controlling the pyralid except when the growth regulator was
used at 4 p.p.m.
976

OILSEEDS, NUTS, VEGETABLE OILS
972 GILBERT, J.; SHEPHERD, M. J. A survey of ana toxins in
peanut butte~ nuts and nut confectionery products by HPLC
with fluorescence detection. Food Additives and Contaminants
(1985) 2 (3) 171-183 [En, 23 ref., I fig., 6 tab.] MAFF, Food
Sci. Lab., Norwich NR2 4SX, UK.
A preliminary survey in 1982 of aflatoxin levels in groundnut butters indicated that 31 of 32 samples of major national
brand-named products examined contained < 10 ~gfkg
anatoxin B1 and that 59% of these were below the limit of
detection (2 ~g/kg). In contrast, of 25 groundnut butters from
specialist 'Health Food' outlets, 64% contained < I 0 ~g/kg
aflatoxin Bit the remainder ranging from 16 to 318~-Lg/kg, with
I sample having a total anatoxin concn of 345 ,.gfkg. Subsequent surveys in 1983 and 1984 of 'Health Food' products con·
firmed that these manufacturers were still experiencing some
difficulty in complying with the 30 ~gfkg total aflatoxin volun·
tary guideline limit. A further survey in 1984 was carried out of
228 retail samples of nuts and nut confectionery products comprising groundnuts (shelled, unshelled, roasted and salted),
mixed nuts, almonds (both unblanched and ground), brazils (in
shell), hazelnuts (in shell), chocolate-coated groundnuts,
groundnut brittle and coconut ice. The results showed that 74%
of samples contained < 0.5 ~gfkg aflatoxin B 1, with 3.1%
exceeding 30 ~gfkg total aflatoxins, these being predominantly
groundnuts and brazils. The highest total levels of aflatoxins
observed were in unshelled groundnuts (4920 ~g/kg) and in a
composite sample of visibly moulded brazils ( 17 926 ~gfkg).

LANDER, H.

977 SAHAB, A. F.; DIAB, M. M. Fungal contamination of
pecan in Egypt. Annals of Agricultural Science, Ain Shams
University (1984) 29 (2) 1069-1078 [En, ar, 15 ref., 3 tab.]
Plant Prot. Lab., Natn. Res. Cent., Cairo, Egypt.

Alternaria, Aspergillus, Chaetomium, Fusarium, Penicillium and Trichothecium comprised the 42 isolates from mouldy
pecan nut samples in storage. Aspergillus jlavus predominated;
A. flavus, A. parasiticus, A. ochraceus, A. terreus and
Fusarium sp. were the most aggressive, causing 100% infection.
Pecan agar proved the most suitable medium for linear growth
and Czapek's medium the best for sporulation. An A. jlavus
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isolate produced aflatox.ins B 1 and 8 2 during growth on pecan
substrate but aflatox.ins G 1 and G 2 were not detected.
978
AIBARA, K.; ICHINOE, M.; MAEDA, K.; ITOH, Y.;
NAKANO, N. (Storage conditions of imported raw shelled peanuts and production ofaflatoxins.] Journal of the Food Hygienic
Society of Japan (1985) 26 (3) 234-242 [Ja, en, 26 ref., 7 tab.]
Natn. Inst. Health, 2-10-35, Kamiosaki, Shinagawa-ku, Tokyo,
Japan.
Two bulk samples of groundnuts naturally contaminated
with aHa toxigenic Aspergillus jlavus were kept under 3 different storage conditions and environmental temp., relative humidity, water activity, free fatty acids, aflatoxin concn and fungal
flora were determined at monthly intervals. The samples stored
from fall to winter showed no significant accumulation of
aflatoxin. During summer to fall, ground nut samples contained
detectable levels of aflatox.ins, but variation in levels over 6
months storage was small. In an experimental study, aflatoxins
were found after incubation of raw shelled groundnuts inoculated with A. parasiticus ATCC 15517 at 100% RH and 25°C
for 2 months. However, growth of aflatoxigenic fungi and
aflatoxin production were not observed during storage for the
same period at RH ,;79% at 25°C.
979 DAVIDSON, J. !., JR.; DICKENS, J. W.; CHEW, V.; SAND·
ERS, T. H.; HOLADAY, C. E.; COLE, R. J.; WHITAKER, T. B.
Performance of the visual, minicolumn and TLC methods in
detecting aflatoxin in 20 contaminated lots of farmers stock
peanuts. Peanut Science (1984) 11 (2) 77-83 [En, 16 ref., 4 fig.,
4 tab.] USDA, Natn. Peanut Res. Lab., Dawson, GA 31742,
USA.
Standard grade samples ( 16) from each of the 20 selected
minilots were used to evaluate the 3 methods. Mean values
obtained by each of the 3 methods increased lirtearly with mean
aflatoxin concn of the minilots and variation for each method
(determined by variance and coefficient of variance (CV)) was
very large. The CV for all 3 methods decreased as aflatoxin
concn increased. Overall performances of the 3 methods were
similar in accepting and rejecting the minilots on the basis of 1.8
kg grade samples. The greatest difference in the 3 methods
occurred at the zero acceptance level where the modified TLC,
minicolumn and visual methods rejected 97, 98 and 88%,
respectively, of the minilots with >60 p.p.b. aflatoxin. At this
acceptance level the TLC, minicolumn and visual methods also
rejected 55, 50 and 30%, respectively, of the mini lots with <30
p.p.b. aflatoxin.
980 Tst:BOI, S.; lWAMt:RA, N. The inhibiting action of mustard on the growth offungus. ICMR Annals (1984) 4, 205-207
[En, 2 ref., I tab.] Kobe Univ. Sch. Med., Kobe, Japan.
The growth of Aspergillus jiavus and other fungi on
groundnuts was completely inhibited by mustard. Components
of mustard were obtained and the inhibitory activity was shown
to be due to allyl isothiocyanatc.
Vegetable oils
981 DART, R. K.; DEDE, E. B.; 0FFEM, J. 0. Fungal damage
to palm kernel oil. Food Chemistry ( 1985) 18 (2) 113-119 [En,
10 ref., 2 fig., 3 tab.] Microbial. Unit, Dep. Chern., Univ.
Techno!., Lough borough, Leics, UK.
Considerable differences were found in the free fatty acid
levels and in the total fatty acid pattern of oils obtained from
good quality kernels, discoloured kernels and kernels severely
damaged by fungi.

COFFEE, COCOA AND TEA
Coffee
982 GOTO, T.; MANABE, M.; MATSUURA, S. JAnalysis of
mycotoxins in coffee. Part I. Analysis of aflatoxms in green
coffee and roasted coffee.] Report of National Food Research
Institute (1983) No.42, 83-86 [Ja, en, 8 ref., I fig., I tab.]
A technique for estimation of aflatoxins 8 1, 8 2, G 1 and G 2
in green and roasted coffee beans involving thin layer chromatography and high performance liquid chromatography is

described. Av. recovery is approx. 95% with a quantitative limit
of approx. I p.p.b. for aflatoxin 8 1• No afl.atoxins were detected
in 8 green coffee bean samples and 13 roasted coffee bean samples analysed by this method.
Cocoa
ATMAWINATA, 0.; WINARNO, F. G.; NUR, M. A.;
983
SOEKARTO, S. T.; HARDJO, S. [Experiment on storage of cocoa
beans.] Percobaan penyimpanan biji cokelat.
Menara
Perkebunan (1984) 52 (4a) 132-134 [In, en, 5 ref.] Balai PeneIitian Perkebunan Bogar, Java, Indonesia.
Cocoa beans with moisture contents of 2.80, 6.83 and
8.73% could be stored at 30°C and 74% RH or at 35° and 64%
RH for 3 months without deterioration. Beans stored at 25° and
95% RH became mouldy [pathogen unspecified] within a
month.
984 ALLOTEY, J -~KUMAR, R. Competition between Corcyra
cephalonica (Stainton) and Ephestia caute/la (Walker) in cocoa
beans. Insect Science and its Application (1985) 6 (5) 627-632
[En, fr, 35 ref.] Department of Zoology, University of Ghana,
Legan, Ghana.
Competition between the pyralids Corcyra cephalonica
and Ephestia cautel/a was studied in broken cocoa beans using
the 2 species alone, introduced one before the other and
together. The moths could not co-exist for an extended period,
and when in competition E. cautel/a became extinct. The results
offer an explanation for recent evidence that C. cephalonica is
rapidly becoming the most important pest of stored cocoa beans
in Ghana.

TOBACCO
985 BUCHELOS, C. T.; LEVINSON, A. R. Population dynamics of Ephestia e/utella (Huebner) in tobacco stores with and
without insecticidal treatments: a survey by pheromone and
unbaited traps. Zeitschrift fiir Angewandte Entomo/ogie
(1985) 100 (I) 68-78 [En, de, 15 ref., 5 fig.] Bcnaki Institut of
Phytopathology, Kiphissia - Athens, Greece.
A 2-year survey ( 1982-83) of the population dynamics of
Epheslia elutel/a was carried out in 4 tobacco stores treated
with DDVP [dichlorvos] and 4 untreated ones, situated in 2
separate warehouses, in the harbour region of Piraeus, Greece,
using adhesive traps comprising vertical paper strips with or
without 100 ,g of (9Z,l2£)-9, 12-tetradecadienyl acetate
(TDA). The pest population disappeared from the treated stores
1-2 months earlier than from the untreated ones. Of the moths
caught during the study, 86.3% were captured on 16 baited
traps and 13.7% on 16 unbaitcd ones. The continuous usc of
traps baited with TDA in tobacco stores appeared to be adequate for the detection and surveillance of adult populations of
E. elutella as well as for proper timing and checking of the
effectiveness of control measures against this species. It is
thought likely that the use of additional traps in tobacco stores
would reduce the population of E. elute /Ia to the level of insectistasis and thus limit the number of control treatments to a
minimum.
986 STIER, D. A.
Long-term storage of tobacco bales.
Lighter (1985) 55 (3) 21-23 [En, fr, I ref., I tab.] Delhi Res.
Sta., Agriculture Canada, Ont., Canada.
Small bales of tobacco at 18.5, 20 and 21% moisture content were stored under 3 different environments: 23.9°C/79%
RH, 23.9°/60% and 23.9°45%, half were wrapped in paper and
half in paper and plastic. Generally, mould developed as a result
of high initial moisture content or because of induced high leaf
moisture content resulting from an elevated storage RH.

SPICES
See also absts. 853, 865, 1244
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987 OGAWA, Y.; NAKASUGA, T.;SASAKAWA, M. (New pests
of the Sciaridae (Diptera) injurious to stored ginger rhizomes.]
Japanese Journal of Applied Entomology and Zoology (1985)
29 (3) 193-197 [Ja, en, 6 ref., 3 fig.] Laboratory of Forecasting
of Occurrence, Agricultural & Forestry Experiment Station of
Nagasaki Prefecture, Kaizu-cho, lsahaya, Nagasaki 854,

Japan.
In Nagasaki Prefecture, Kyushu, Japan, stored ginger rhizomes are attacked by larvae of 2 species of Sciaridac, Psilosciara flammulinae and Phytosciara zingiberis sp. n. The pest
status of the latter species, which is described from adult males
and females collected in 1984 and attributed to the last author,
has increased in recent years. About 16% of all stored rhizomes
were infested from November 1982 to May 1983. The damage
seemed to be caused by infestations with eggs or larvae in rhizomes before or at harvest. At the end of storage, damaged
rhizomes were sponge-like, there being only fibrous material
remaining. During storage, the pest had 2-3 generations; the
thermal constant throughout the immature stages was 270.2
day-degrees C.
988 SHAMSHAD, S. 1.; ZUBER!, R.; QADRI, R. B. Microbiological studies on some commonly used spices in Pakistan. Pakistan Journal of Scientific and Industrial Research (1985) 28
(6) 395-399 [En, 21 ref., 2 fig., 1 tab.] PCS1R Lab., Karachi-39,
Pakistan.
Investigations were carried out on spices, including turmeric, coriander, red chilli and black pepper, available locally
both packed and unpacked. The total bacterial count in packaged samples ranged from 1.3 X 10 5 CFUfg (coriander) to 2.8
X 107 CFU f g (black pepper). The corresponding total bacterial
count in unpacked samples ranged from 1.4 X 10 5 CFU/g (red
chilli) to 4.7 X 107 CFU/g (turmeric). No significant difference
was observed in total bacterial count in unpacked and packaged
samples. Coliforms were present in most of the samples tested,
ranging from 0 to >II 00/ g. Chilli samples were contaminated
with faecal coliforms. No Salmonella and enterococci were
isolated from any sample. Bacillus lichem1ormis was the dominant sp. found in spices, followed by B. pumilus, B. subti/is, B.
cereus, B. sphaericus. B. megaterium, B. /aterosporous. Micrococcus sp. and B. coagulans. Aspergillus niger and A. flavus
were the dominant fungi isolated from both types of samples.
No yeasts were isolated from any samples.
989 GECAN, J. S.; HANDLER, R.; GLAZE, L. E.; ATKINSON, J.
C. Microanalytical quality of ground and unground marjoram,
sage and thyme, ground allspice, black pepper and paprika.
Journal of Food Protection (1986) 49 (3) 216-221 [En, 6 ref., 7
tab.] Div. Microbial., FDA, Washington, DC 20204, USA.
A 3-yr national retail market survey was made to determine the sanitary quality of ground and unground marjoram,
sage and thyme, and ground allspice, black pepper and paprika.
The official methods of the Association of Official Analytical
Chemists were used to count light filth such as insect fragments,
rodent hair fragments, feather barbules, mites, thrips and
aphids. Insect fragments were the most frequently encountered
defect, with count means ranging from 7.8 for 10 g of ground
allspice to 287.7 for 10 g of ground thyme. The percent of
samples containing insect fragments ranged from 70.8 to 99.6
for ground allspice and ground thyme, respectively. Other
counts ranged as follows: rodent hair fragments, 0 to 200 (for 10
g of ground sage); feather barbules, 0 to 60 (for 10 g of ground
sage); mites, 0 to 999 (for 25 g of unground thyme); thrips, 0 to
99 (for 25 g of unground thyme); aphids, 0 to 116 (for 10 g of
ground sage). Howard mould counts of paprika ranged from 0
to 99%, with a mean of 2.8%.

SAUCES, DRESSINGS, SOUPS
990 KVASNJKOV, E. 1.; KASUMOVA, S. A.; STEPANYcK, B. B.
[Acetobacter aceti - an agent of infection in alcohol vinegar.]
Mikrobiologicheskii Zhurnal (1985) 47 (1) 40-43 [Ru] lnst.
Mikrobiologii i Virusologii AN USSR, Kiev, USSR.
During prolonged storage, a mucus film is formed on bottled vinegar through bacterial action, and also a tough sediment
at the bottom of the bottles. These were investigated bacteriologically, using different combinations of vinegar, the substrate
used in its production (K 2C0 3 , (NH 4 ) 2 HP0 4 and saccharose),
must, MRS medium (J.C. de Man, M. Rogosa, M.E.A. Sharpe,

J. Appl. Bacterial., 1960,23, 130-135), and grain medium with
1% glycerine or 3% ethanol. The surface film, in grain with
glycerine, yielded long chains of bacilli, while bacilli from the
sediment showed many microfibrils. In MRS medium, colonies
with raised centres and flat, clear borders developed. The bacilli
from the surface film could not be distinguished from A. aceli,
while those from the sediment were distinguished by forming
cellulose.

BEVERAGES
991 SPLJTTSTOESSER, D. F. Preventing spoilage of wine by
microorganisms. New York's Food & Life Sciences Quarterly
(1985) 16 (1) 26-28 [En, 2 fig.]
Brief accounts arc given of recent studies using pasteurization and the addition of sorbic acid to prevent yeasts and bacteria from spoiling bottled wine.
992 SCIIWENK, S.; ALTMA YER, B. (Determination and stability of trichothecin in grape juice and wine.] Nachweis und
StabiliUit von Trichothccin in Traubensaft und Wein. Zeitschrift fiir Lebensmittei-Untersuchung und -Forschung (1985)
181 (4) 304-307 [De, en, 17 ref., 2 fig.] Landes-Lehr-und Forschungsanstalt flir Landwirtschaft, Weinbau und Gartenbau,
D-6730 Neustadt, German Federal Republic.
A method is described for the detection of trichothecin,
produced by Trichothecium roseum. in grape juice and wine by
thin layer and capillary gas chromatography. The influence of
trichothecin on alcoholic fermentation and its stability in grape
juice and wine is discussed.

FRUIT AND VEGETABLE JUICES
See also absts. 876, 889, 895, 992
MORTIMER, D. N.; PARKER, 1.; SHEPHERD, M. J.; GIL·
J. A limited survey of retail apple and grape juices for
the mycotoxin patulin. Food Additives and Contaminants
(1985) 2 (3) 165-170 [En, 12 ref., 2 fig., 2 tab.] MAFF, Food
Sci. Lab., Norwich NR2 4SX, UK.
Of 38 samples of apple, grape and other juice-based products examined using high performance liquid chromatography
with gas chromatography-mass spectrometry, no grape juice or
mixed juice products contained detectable patulin (limit 5
!lg/litre), nor did the majority (58%) of the apple juices. Low
levels of patulin (5-10 !lg/litre) were present in 6 apple juice
samples; the remaining 4 positive samples contained 16, 18, 30
and 56 !lg/litre.
993

BERT,

FRUIT AND VEGETABLES
See also abst. 852
994
COLLAZOS E., 0.; BAUTISTA G., A.; MILLAN M., B.;
MAPcRA M., B. [Effect of polyethylene bags on passion fruit
(Passijiora edulis var.jlavicarpa Degener), tacso (P. mo/lissima
HBK Bailey) and tomato (Lycopersicum esculentum Miller)
storage.J Efecto de balsas de polietileno en Ia conservaci6n de'
maracuy:i (Passiflora edulis var. jlavicarpa Degener), curuba
(P. mo/lissima HBK Bailey) y tamale (Lycopersicum esculenlllm Miller). Acta Agronomica (1984) 34 (2) 53-59 [Es, en, 4
ref.} Universidad Nacional de Colombia, Palmira, Colombia.
The fruits were stored at 24-25•C and 75-77% RH or 10120 and 87-89% RH in polyethylene bags (25 X 75 em) varying
in thickness (0.001, 0.0015 or 0.002 inches) and number of
perforations (0, 6 or 12 perforations 0.5 em in diameter/bag).
Cold storage increased the storage life of all fruits by 50%.
Storage quality was best after 30 days in passion fruits and
tacsos cold-stored in bags 0.001 inches thick with 6 perforations,
and in tomatoes cold-stored in non-perforated bags 0.002 inches
thick. Storage losses under these conditions were approximately
3.6, 2.8 and 0.6%, respectively.
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995 BAKER, R. News from Lynfield Plant Protection Centre. Weta (1985) 8 (I) 6 [En] Plant Health Station, MAF,
Lynfield Agricultural Centre, PO Box 41, Auckland, New
Zealand.
Thysanop/usia orichalcea {Trichoplusia orichalcea] is
recorded breeding in New Zealand for the first time, where it
was found at 3 places in 1984; it is likely to attack most garden
plants. Notes are provided on various other pests of fruits and
cut flowers that were sent for identification or found on examination before export.
996 SUPLICY FILHO, N.; PETELINCAR, I. M.; MYAZAKI, 1.;
UNGARO, M. T. S.; FERREIRA, M. S.; GUINDANI, c. M. A.
[Research with the fumigant ethylene dibromide (EDB) to protect
export fruits and difficulties arising from the suspension of its
use.] Pesquisa com a fumigante dibrometo de etileno (EDB) na
prote~cio de frutas export:iveis e dificuldades decorrentes da
suspensiio de usa. Bio/6gico (1984) 50 (7) 163-167 [Pt, en, 14
ref.] Divisa:o de Parasitologia Vegetal, Institute Biol6gico, Sao
Paulo, Brazil.
Laboratory studies in Sao Paulo, Brazil, in 1981-84
showed that fumigation of fruits for export with EDB [1,2dibromoethane] at doses of 10-16 mlfm 3 for 2 hat ambient
temperatures of I8-28°C gave sufficient control of Ceratitis
capitata, to enable consignments to be accepted for export to
countries with strict quarantine requirements in respect of this
pest. The fruits included in the tests were persimmons, oranges,
lemons, pawpaws, guavas, melons, mangoes, grapes, avocados,
figs, bananas, passion fruits, medlars and carambolas [Averrhoa
carambo/a]. It is pointed out that the use of EDB in stored
grains, mills and warehouses was banned in the USA as from
February 1984, but that the prohibition did not extend at that
time to fruits.
997 JESENSKA, Z.; PETRfKOvA, D. [Microscopic fungi as
agents of spoilage in preserved fruit.] Mikroskopicke huby aka
agens kazenia ovocn)rch konzerv. CeskoslovenskQ Hygiena
(1985) 30 (3) 175-177 [Sk, en, ru, 5 ref., 2 tab.] Res. Inst.
Preventive Med., 83301 Bratislava, Czechoslovakia.
The quantitative and qualitative incidence of thermoresistent fungi in preserved fruit was investigated. Byssochlamys
nivea, Talaromyces jlavus and Aspergillus fischeri were isolated. The presence of A.jischeri in these products is described
for the first time in Czechoslovakia.
998 KERBABAEVA, A. A.; FROLOV, I. P. (Some biological
characteristics of the most harmful species of fungi on fruits and
¥egetables during prolonged storage in Turkmenistan.) Izvestiya
Akademii Nauk Turkmenskoi SSR. Biologicheskikh Nauk
(1985) No.6, 68-70 [Ru, 6 ref., 2 tab.] lnst. Bot., Turkmen
Acad. Sci., USSR.
Quince, apple, lemon, potato, beet and carrot were inoculated with 10-12-d-old cultures of fungi. On most fruits and
vegetables, the fungi that developed were specific to them, the
exceptions being quince and lemon, on which fungi causing rot
on I fruit developed and sporulated equally well on the other. At
the opt. storage temps., fruits and vegetables were infected considerably less and fungal penetration and development were
slow. Lemons were the exception, being attacked by Penicillium
spp., Aspergillus niger, Trichothecium roseum and Botrytis
cinerea at I 9-26th d. These fungi also weakly attacked quince
and apple in the same period. Fusarium spp. developed weakly
on quince, apple and lemon.
Pome fruit
999 BRAMLAGE, W. J.; WEIS, S. A.; DRAKE, M. Predicting
the occurrence of poststorage disorders of 'Mcintosh' apples
from prehanest mineral analyses. Journal of the American
Society for Horticultural Science (1985) 110 (4) 493-498 [En,
23 ref.] Massachusetts University, Amherst, MA 01003, USA.
In a 4-year study of the relationships between Ca, K, P, Mg
and N concentrations in fruit at harvest and the quality of fruit
after storage, Ca was the most variable element among samples
within seasons. Ca was also the element most consistently
related to disorders, being negatively correlated with senescent
breakdown, rot, and scald. No element was correlated significantly with fruit firmness at harvest or after storage. Suscepti·
bility of fruit to breakdown could be predicted from mineral

analyses of the fruit 2 weeks before harvest. An arbitrary scoring system incorporating all 5 elements was correct 69% of the
time in identifying fruit lots with high or low potentials for
breakdown, but the middle range of scores was not closely
related to breakdown potential. A regression equation was
developed relating only Ca concentration in fruit at harvest with
occurrence of breakdown after storage. This equation represented samples either stored in 0°C air for 5 months or in 3°CA
storage for 8 to 9 months, and also represented samples taken in
2 different years. This equation was a better predictor of breakdown during storage than was the mineral scoring system. and it
is proposed that such an equation could be used to predict
storage potential for Mcintosh apples.
1000 MARMO, C. A.; BRAMLAGE, W. J.; WEIS, S. A. Effects
of fruit maturity, size, and mineral concentrations on predicting
the storage life of 'Mcintosh' apples. Journal of the American
Society for Horticultural Science (1985) 110 (4) 499-502 [En,
15 ref.] Massachusetts University, Amherst, MA 01003, USA.
Fruits of equal size but with varying Ca concentrations
were harvested 4 times at weekly intervals for measurements of
firmness, titratable acidity, soluble solids, starch and Ca, N, P,
K, Mg, B, Fe, Mn, Zn and AI concentrations. In another cxperi~
ment, fruits of 3 different sizes were measured generally as
above. These measurements were compared with incidences of
senescent breakdown, scald and rot after air storage at 0°C, and
stepwise multiple linear regression was used to develop equations for predicting storage life. Among minerals and maturity
indices, Ca and starch concentrations, respectively, accounted
for the most variations in senescent breakdown. Fruit diameter
and fruit firmness also accounted for significant amounts of
variation in breakdown after storage when fruit size varied.
These results show that predictions of storage life based solely
on mineral concentrations can be improved by incorporating
maturity and size measurements at harvest when these factors
are variable.
1001 LAU, 0. L. Storage procedure~ low oxygen, and low
carbon dioxide atmospheres on storage quality of 'Golden Delicious' and 'Delicious' apples. Journal of the American Society
for Horticultural Science (1985) 110 (4) 541-547 [En, 24 ref.]
B.C. Tree Fruits Ltd., Kelowna, BC, Canada VI Y I J6.
In a 4-year laboratory and commercial study, fruits of both
cultivars stored in 1.0-1.5% 0 2 + 1.0-1.9% C0 2 at 0 to 0.5°C
and 90-92% RH for 6-10 months maintained a higher firmness
and acid level than fruits stored in standard commercial atmospheres of 2.5%0 2 + 1.0-1.5% C0 2 at 0°. Fruits stored in 1.02.5% 0 2 with a rapid CA procedure were firmer than those with
a slow CA procedure. There was no fruit injury or increased
alcohol or off-flavour production resulting from the 1.0-2.5% 0 2
+ 0.5-2.0% C0 2 storage atmospheres established by the rapid
CA procedure. Reduction of storage C02 from 2.0 to 0.5% did
not affect the firmness of Delicious apples kept in 1.0 or 2.5%
0 2, but appreciably reduced firmness of Golden Delicious kept
in 2.5% 0 2 and to a lesser extent in 1.0% 0 2•
1002 MKHITARYAN, K. A. [Effectiveness of ozone in apple
storage.] In Intensivnoe Sadovodstvo Stavropo/'skogo Kraya.
Stavropol', USSR (1984) 129-136 [Ru, 12 ref.] From Referativnyi Zhurnal, 55 (Rastenievodstvo), I 985, 6.55.661.
Jonathan apples were stored at 0.5-1.0°C and 92-95% RH
in a chamber supplied with ozone for 1.5 hat 5-6 mgjm 3 every
I 0 days and in another chamber without ozone. Storability was
not affected during the first 2 months. Thereafter ozone reduced
spoilage and total losses. Over the whole storage period (up to
11 May) losses were reduced to 7%. Fruit quality was better
with ozone than without it.
1003 MORGAT, F. [Some essential factors for good storage.]
Quelques facteurs essentiels pour une bonne conservation.
Arboricu/ture Fruitii!re (1985) 32 (377) 23-25 [Fr, 10 col. pl., I
fig.]
A review and discussion, with mention of early and late
harvest, and storage recommendations based on fruit analysis.
Suggested ethoxyquin and diphenylamine dip concentrations
are tabulated. Lists are presented of 13 apple cultivars and their
susceptibility to scald, and of fungal rots causing economic
problems on apples and pears in France.
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1004 DUKE, J. F. VAN; ALINK, G. 1. [Does captan control
storage scab inadequately? The results of the storage trial.]
Bestrijdt captan bewaarschurft onvoldoende? De resultaten van
het bewaaronderzoek. Fruitteelt (1985) 75 (33) 968-969 [Nl, I
pl.] Proeftuin te Geldermalsen, Netherlands.

or better than peaches harvested at optimum maturity. Holding
peaches at 41 °C and 90% RH for 24 h before ripening at 27°
and 90% RH after dipping in 250 p.p.m. ethephon for I minute
was the most efficient treatment.

Golden Delicious apple trees were sprayed 8 times between
15 May and 26 June with Pallinal [a mixture of nitrothalisopropyl with zinc ammoniate ethylcnebisdithiocarbamate
polyethylene thiuram disulphide], Baycor [bitertanol] +
Bayleton [triadimefon], Topsin M [thiophanate-methyl],
captan + Nimrod [bupirimate] or Partner [unspecified] +
N1mrod, after which all treatments were sprayed twice with
Topsin M and once with captan; after harvest the apples were
held in cold storage until I May the following year. Excellent
control of storage scab [Venturia inaequalis] was obtained with
Pallinal, Baycor + Bayleton and Partner+ Nimrod, but captan
+ Nimrod gave poor control and Topsin M was ineffective. In
another trial Jonagold apple trees were sprayed 6 times with
captan or Baycor from 15 June, and after harvest the apples
were held in cold storage until 26 June the following year.
Baycor again gave excellent control of storage scab, whereas
captan gave poor control.

1010 KERBEL, E. L.; MITCHELL, F. G.; MAYER, G. Effect of
postharvest heat treatments for insect control on the quality and
market life of peaches. HortScience ( 1985) 20 (4) 725-727 [En,
II ref.] California University, Davis, CA 95616, USA.
The tolerance of peaches (cv. Suncrest) to different heat
treatments, utilizing hot water and for hot air at 38, 40, 42 or
43°C (to control Ceratitis capitata) was evaluated. Following
treatment, and after 5 days at 20° (simulated marketing conditions), following 10 days at 0° (simulated holding and transit
conditions), surface browning was the major symptom of heat
injury. Significant injury occurred to fruits from all treatments
at 43°. However, some treatments, i.e. water dip (40 minutes at
40°) + either 12 or 24 h at 40° in air were tolerated by the
fruits.

1005 SHARPLES, R. 0. The influence of preharvest conditions on the quality of stored fruits. Acta Horticu/turae ( 1985)
No. 157, 93-104 [En, 21 ref.] East Mailing Research Station,
Maidstone, UK.
A review and discussion on the effects of climate, nutrition,
soil management systems, growth regulators and post-harvest
chemical treatments on pome (apple) fruits with data on the
relationship between fruit composition and the incidence of rotting and disorders, and on the effects of calcium nitrate on
storage wastage.
1006 SCHOUTEN, S. P.; SCHAlK, A. C. R. VAN; SPRUIT, C.
[Controlled-atmosphere storage of Conference.] CA-bewaring
Conference. Groenten en Fruit (1985) 41 (7) 56 [Nl, I pl.]
Sprenger Instituut, Wageningen, Netherlands.
Conference pears kept better in scrubbed CA storage than
in cold storage, with less rot [unspecified] and flesh browning;
moreover, they remained greener. Fruits harvested at the correct time can be stored until as late as April or May at 0.5°-0°C,
in >I% C02 and 2-3% 0 2•
1007 NOVOGRANOVA, T. I. [Species composition of fungi on
apples during storage in a controlled gaseous environment.]
Miko/ogiya i Fitopatologiya (1985) 19 (6) 507-512 [Ru, 9 ref.,
I tab.] Kazakh lost. Frutic., Alma-Ata, USSR.
Apples were stored at 0°C and 4°C with various proportions of carbon dioxide and oxygen. The most active rot pathogens were Penicillium expansurn, Botrytis cinerea, Alternaria
tenuis [A. alternata], P. cyclopium, Tilachlidiurn rnedietatis
and, at the end of storage, P. mali and P. granulatum.

1011 MORALES M., A. R. [Postharvest handling of nectarines and peaches.] Manejo de post-cosecha de nectarines y
duraznos. Revista Fruticola (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 nectarines after harvest. Pre- or postharvest treatment of nectarines
and postharvest treatment of peaches with dicloran +
thiabendazole are recommended.
Tropical and Subtropical fruit

1012
GRIERSON, W.
The most common postharvest
problems of citrus in the tropics. Proceedings of the Tropical
Region, American Society for Horticultural Science (1980,
received 1985) 24, 47-50 [En, es, 15 ref.] University of Florida,
Lake Alfred, FL 33850, USA.
The problems are reviewed. It is suggested that in high
rainfall tropical areas the humid conditions produce turgid fruit
on actively growing trees that arc particularly susceptible to
mechanical injury, stem-end rind breakdown and, for limes and
grapefruits, chilling injury. Except at fairly high altitudes, the
absence of cold nights inhibits the development of typical varietal colours. Because stem-end rot is endemic in most humid
growing areas, ethylene degreening must be used carefully as it
stimulates stem-end rot. Other protective and preventive measures arc discussed.

Stone fruit

1013 SOMMER, N. F.; KADER, A. A.; BUCHANAN, J. R.;
MITCHEll, F. G.; FORTLAGE, R. J. Modified atmospheres with
carbon monoxide for suppression of rot of perishable fruits and
vegetables in storage and transit. Proceedings of the Tropical
Region, American Society for Horticultural Science (1980,
received 1985) 24, 113-116 [En, es, 8 ref., I pl.] California
University, Davis, CA 95616, USA.
Fruits of Actinidia chinensis were stored for 158 days in
several modified atmospheres (MA) at 0°C. Fruits stored in air
were infected by Botrytis cinerea within 60 days whereas those
stored in 2.5 0 2 + 5% C0 2 + 10% CO kept well for 158 days.
Data for other MA variants are tabulated. The use of CO in the
transit period, immediately preceding marketing, is briefly
discussed.

1009 DEKAZOS, E. D. Effects of postharvest treatments on
ripening, carotenoids and quality of canned 'Babygold 7'
peaches. Proceedings of the Florida State Horticultural Society (1983, pub!. 1984) 96,235-238 [En, 7 ref.] Russell Agricultural Research Center, Athens, FL 30613, USA.
Post-harvest treatments (growth regulators, fungicides
and/or warm storage conditions) of immature but full-size
peaches accelerated ripening and colour development and produced fruits of excellent quality as measured by various quality
parameters. Treated peaches contained more total carotcnoids
than tree-ripened fruit and were /ractically decay-free.
Lycopene accumulation was stimulate by all treatments, especially when fruits were treated with ethephon +the bioregulator
CPTA (chlorophenylthio-triethylamine); this carotenoid was
detected, for the first time, in tissue treated with CPTA. Postharvest ripening produced fruits for canning which were as good

1014 SIVE, A.; RESNIZKY, D. [Experiments on theCA storage of a number of mango cultivars in 1984.) A/on Hanotea
(I 985) 39 (10) 845-855 [He, en, 6 ref., 2 pl.] Cold Storage
Research Laboratory, Israel Fruit Growers Association, Kiryat
Shemona, Israel.
Storage of fruits of cultivars Tommy Atkins, Maya and
Haden was extended to 6-8 weeks and of cv. Keitt to 8-10 weeks
under CA conditions. Even at the relatively high temperatures
required ( 13-14 °C) ripening was delayed. Lower storage temperatures caused chilling injury. Three fortnightly sprays of I%
calcium nitrate commencing 6-8 weeks before harvest delayed
colour change and ripening in storage. Postharvest treatments
with Sportak 0.2% [prochloraz] delayed decay caused by
Alternaria alternata and stem-end rot by Rhizoctonia,
Fusarium, Rhizopus and Helminthosporium. CaCI 2 at 2% in
the fungicide dip raised the fruit Ca level and delayed ripening.

1008 ATRI, D. C. Nystatin controls Botryodip/odia rot of
pears (Pyrus pyrifolia Burm F.). Hindustan Antibiotics Bulletin
(1985) 27 (1/4) 35-37 [En, 16 ref., 2 tab.] Pl. Path. Lab., Dep.
Bot., Dr. H.S. Gaur Vishwavidyalaya, Sagar, Madhya Pradesh
470 003, India.
B. theobromae was completely controlled by 1000 p.p.m.
nystatin.
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The addition of a mineral oil to the dip led to poorer fruit shelflife and was not recommended.

used for determining the optimum duration of storage before
the appearance of signs of deterioration.

lOIS LIU, X. J. [Control of the infection of mango by latent
pathogenic fungi during storage.] Chinese Journal of Tropical
Crops (1985) 5 (2) I 07-112 [Ch, en, 12 ref.] Plant Protection
Research Institute, SCATC, Beijing, China.
Post-harvest treatment of fruits in water at 51-55°C for 15
minutes checked infection by latent pathogenic fungi (Diplodia
natalensis (Botryodiplodia theobromae] and Co/letotrichum
g/oeosporioides [Giomerella cingulata]). In cultivars Ncelum
and Okrong effectiveness was 58-100%. The fruits remained
attractive (colour and palatability) even beyond 15 days'
storage.

1020 ANAND, S. K.; RAMCHANDANI, N. P. Fumigation of
Alphanso mangoes with ethylene-di-bromide. Plant Protection
Bulletin, India (1984) 36 (2/3) 131-132 [En, l ref.] Plant
Quarantine & Fumigation Station, Bombay, India.
Small-scale trials were carried out in India in 1983 to
determine the effectiveness of ethylene dibromide for fumigating Alphanso mangoes for export. The test insects were larvae of
Dacus dorsalis. Fumigation with the compound at dosages of
20,28 and 36 g/m 3 gave 100% mortality of D. dorsalis after an
exposure period of 2 h. However, the higher dosages accelerated
ripening of the fruits and thus affected their keeping quality.
None of the dosages showed any adverse effects on fruit flavour.
On the basis of the results, the lowest dosage (20 gfm 3) of
ethylene dibromide is recommended for fumigation against D.
dorsalis.

1016
BENSCHOTER, C. A.
Lethal effects of cold storage
temperatures on Caribbean fruit fly in grapefruit. Proceedings
of the Florida State Horticultural Society (1983, pub!. 1984)
96, 318-319 [En, 6 ref.] Subtropical Horticulture Research
Station, Miami, FL 33158, USA.
Fruits of the cv. Marsh infested by Anastrepha suspensa
were stored at temperatures of 35, 40, 45, 50 or 55°F for 14 to
35 days to determine the lethal effects of low temperatures on
eggs and larvae in the fruit. The results showed that 35° .and 40°
had the greatest potential for control, producing l 00% mortality
with exposures for 14 and 28 days, respectively.
1017 BROOKS, R. F.; KNAPP, J. L. Control of chaff scale on
'Dancy' tangerine. Proceedings of the Florida State Horticultural Society (1983, pub!. 1984) 96, 367-369 [En, 8 ref.] Citrus
Research and Education Center, University of Florida, Lake
Alfred, FL 33850, USA.
Several insecticides were evaluated for preventing the quality-reducing green spotting on fruits due to feeding by
Parlatoria pergandii. Sprays of methidathion (as Supracide) at
4 ozflOO gal, a mixture of ethion and 0.5% oil at 6 ozflOO gal or
alone I% oil were effective. Spring + summer or spring +
autumn applications of methidathion were better than summer
+ autumn applicatons.
1018 WAN, C. K.; LAM, P. F. Biochemical changes, use of
polyethylene bags, and chilling injury of carambola (Averrhoa
carambo/a L.) stored at various temperatures. Pertanika ( 1984)
7 (3) 39-46 [En, my, 24 ref.] Universiti Pertanian Malaysia,
Serdang, Selangor, Malaysia.
Ripe and unripe fruits of clone B.l 0 were stored in scaled or
non-scaled 0.04 mm thick polyethylene bags. The non-sealed
bags had a 1.5% perforation area. Ripe and unripe fruits in
perforated bags senesced at the same rate. Both were 100%
diseased after 3 weeks' storage at 20°C, whereas 56% of ripe
fruits and 25% of unripe fruits in sealed bags were diseased after
3 weeks' storage at 20°. No storage decay was detected in ripe
and unripe fruits held at 5° for 12 weeks. In unripe fruits oxalic
acid content decreased during the first week of storage and was
invariable after that, sugar content decreased slightly during
storage and pH and total soluble solids (TSS) content did not
vary. The pH, and oxalic acid, TSS and sugar contents of ripe
fruits did not vary during storage. Unripe fruits in sealed bags
remained green during storage but turned yellow after the bags
were opened and the fruit exposed to 20° for 9 days. Chilling
injury symptoms appeared on unripe fruit after 5 weeks' storage
at 5°. No chilling injury developed in ripe fruits stored at 5°.
1019 SCHIRRA, M.; CHESSA, l. [The development of various
metabolic products in Tarocco orange fruits in cold storage conditions.] Evoluzione di alcuni prodotti di metabolismo nei frutti
di arancio 'Tarocco" in rapporto aile condizioni di frigoconservazione. Rivista della Ortojlorofruttico/tura lta/iana
(1985) 69 (3) 203-211 (It, en, 23 ref.]Istituto per to Studio dei
Problemi Bio-Agronomtci delle Colture Arboree Mediterranee,
CNR, Oristano, Italy.
Different rates of fruit deterioration were produced by storing at 6 or 12°C, and by waxing and treating, or not waxing and
treating, with 1200 p.p.m. TBZ [thiabendazole] plus 4000
p.p.m. OPP [o-phenylphenol]. Data on percentage rotting
(about twice as high at 12 as at 6°, and without as with fungicidal treatment), ethanol content, acetaldehyde content, pH,
acidity, incidence of 6 fungal pathogens, and coefficients of
correlation between some of these parameters are presented.
Contents of ethanol and more especially of its precursor acetaldehyde were related to the state of the stored fruit and could be

1021 AL-0BAIDI, Z. S.; MIKKI, M.S.; AL-HAMANDO, M. M.;
NAKKASH, S. M.
Preservation of fresh dates (rutab) using
potassium sorbate. Date Palm Journal (1985) 4 (l) 41-50 [En,
ar, 11 ref.] Agriculture and Water Resources Research Centre,
Fudhaliya, Baghdad, iraq.
Fresh Zahdi dates were dipped in 0.5, 2 or 5% potassium
sorbate solution for 1, 2 or 3 minutes or sprayed with potassium
sorbate for 15, 30 or 45 s and stored at room (25-32°C} or
refrigerator (0 ± 2°) temperatures. Dipping for 1 minute in 5%
potassium sorbate and low temperature gave a storage life of 81
days. Potassium sorbate did not prevent microbial growth at
room temperature. Potassium sorbate is not approved for usc on
dates at present.
1022 VIR, D. Post-harvest spoilage of citrus fruits and their
control. Green Power (1984) 3 (l) 24-27 [En, 26 ref.] Div.
Mycol. Pl. Path., I.A.R.I., New Delhi 110 0!2, India.
A brief account of the damage during transport and storage
caused by mechanical injury, physiological factors and various
fungi, including Penicillium italicum, P. digitatum, Aspergillus niger, Geotrichum candidum and Botryodiplodia theobromae. and control using both physical and chemical
methods.
1023 EL-TOBSHY, Z. M.; ABDEL-LATIF, M. F.; MAHMOUD,
M. B. Thiabendazole residues on navel orange fruit and its
effect on green mould sporulation. Agricultural Research
Review (1982, pub!. 1984) 60 (2) 225-231 [En, 6 ref., l tab.] Pl.
Path. Res. lost., Agric. Res. Cent., Minist. Agric., Egypt.
When fruits were dipped in a water suspensiOn of
thiabendazole followed by a water emulsion wax residues
needed to control sporulation of Penicillium digitatum were
lower than after application of a water emulsion wax containing
thiabendazole. The addition of SOPP [sodium 2-phenylphenolate] to the wax formulation containing thiabendazole gave better control at lower concn than did either fungicide alone.
1024 EL-TOBSHY, Z. M.; ABDEL-LATIF, M. F.; MAHMOUD,
M. B. Inftuence of chemical application time on green mould
control of navel orange. Agricultural Research Review ( 1982,
pub!. 1984) 60 (2) 233-243 [En, ar, 9 ref., 3 tab.] Pl. Path. Res.
lost., Agric. Res. Cent., Minist. Agric., Egypt.
When freshly harvested oranges were inoculated with Penicillium digitatum and then dipped 1 d later in thiabendazole
and sodium-0-phcnylphenate [sodium 2-phenylphenolate]
green mould was controlled. Incidence was markedly increased
when the treatment was applied 4 dafter inoculation. Preinoculation treatment with the fungicides was less effective.
Thiabendazole suspended in water before waxing controlled the
rot more effectively than thiabendazole incorporated in wax.
The oranges should be treated within 24 h of inoculation, before
fungal growth is established.
1025
SHARKEY, P. J.; LITTLE, C. R.; THORNTON, I. R.
Effects of low-density polyethylene liners and high-density polyethylene wraps on quality, decay and storage life of lemon and
tangor fruits. Australian Journal of Experimental Agriculture
(1985) 25 (3) 718-721 [En, 9 ref., 2 tab.] Dep. Agric., Hart.
Res. lnst., P.O. Box 174, Ferntree Gully, Vic. 3498, Australia.
Winter-maturing Lisbon lemons and Ellendale tangors
which had been dipped in fungicides and waxed, developed <
10% rot but remained fresh for only 2-3 months in cool storage
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at 10•c and 80-90% RH. High-density polyethylene (HDPE)

wraps delayed loss of firmness and peel coloration of tangors and
lemons for 5 and 8 months respectively, in cool storage, but both
citrus fruits developed unacceptable levels of rotting within 4
months of harvest. Perforated low-density polyethylene liners

were less effective than HOPE wraps for preserving fruit conditions but they extended the storage life of lemons until early Jan.
(6 months) without incurring levels of decay> 10%. However,
tangors cool-stored in liners became unsaleable after only 3-4
months owing to loss of acidity and flavour.
1026 VIR, D.; SHARMA, R. K. Efficacy of fungicides XXVI.
Evaluation of triforine against post-harvest spoilage of banana
fruits. International Journal of Tropical Plant Diseases (1985)
3 (!) 89-90 [En, 10 ref.] Div. Mycol. Pl. Path., I.A.R.l., New
Delhi-110012, India.
Dipping the fruit in triforine (2500 p.p.m.) for 5 min gave
good protection against rot and deterioration caused by Col/etotrichum musae and enhanced the shelf life.
1027

WAKS, J.; SCHIFFMANN-NADEL, M.; LOMANJEC, E.;
E. Relation between fruit waxing and development
of rots in citrus fruit during storage. Plant Disease (1985) 69
(10) 869-870 [En, 5 ref., 3 fig.] Dep. Fruit and Vegetable Storage, ARO, Volcani Cent., Bet Dagan 50250, Israel.
Waxing of citrus fruit reduced rots caused by Penicillium
digitatum and P. italicum and increased stem-end rots and
internal core rot caused by Alternaria citri, Diplodia natalensis
[Botryodiplodia theobromae] and Fusarium spp. Different
commercial waxes tested increased, to different degrees, stemend rot and internal core rot of the fruit.
CHALUTZ,

1028 SCHROEDER, L. L.; BULLERMAN, L. 8. Potential for
development of tolerance by Penicillium digitatum and Penicillium italicum after repeated exposure to potassium sorbate.
Applied and Environmental Microbiology (1985) 50 (4) 919923 [En, 12 ref., 5 fig., 2 tab.] Dep. Food Sci. Techno!., Univ.
Nebraska-Lincoln, Lincoln, NE 68583-09!9, USA.
Two strs. of the citrus storage pathogens P. digitatum and
one str. of P. italicum were exposed to various levels of sorbic
acid and potassium sorbate, and the MICs were determined.
Selected strs. of the moulds were then repeatedly exposed to
subinhibitory levels of the compounds to determine whether
increased tolerance might develop. The MIC of sorbic acid (pH
4.75) toP. digitatum was between 0.02 and 0.025%. The MIC
of sorbate (pH 5.5) to 2 strs. of P. digitatum and P. ita/icum
was between 0.06 and 0.08%. Increasing levels of sorbate
resulted in increasing growth suppression of the moulds. When
spores of P. italicum and P. digitatum were exposed to higher
levels of sorbate for prolonged times, the fungicidal or fungistatic activity of the inhibitor was dependent upon pH, length of
exposure time, level of sorbate and the mould strain.

Grapes
1029 BALLINGER, W. E.; MANESS, E. P.; NESBITT, W. B.
Sulfur dioxide for Iong~term low temperature storage of Euvitis
hybrid bunch grapes. HortScience (1985) 20 (5) 916-9!8 [En, 8
ref.] North Carolina State University, Raleigh, NC 276957609, USA.
Eight lines (2 cultivars and 6 selections) were stored for 4,
6, 7 or 8 weeks at 0° ± 0.5°C without so2 generators and for 4,
8, 12, 16 or 20 weeks with so2 generators in 5.7-litre telescoping
corrugated cardboard shipping containers with polyethylene lin·
ers. Grapes stored without S0 2 were of poorer appearance after
4 weeks than those stored with S02 after 8 weeks. After 16
weeks with so2, 4 lines still had appearance ratings similar to
those before storage. Overall, good flavour was maintained over
7 weeks without S0 2 and over 12 weeks with S0 2• During 8
weeks without SO,, 6 lines developed 23 to 60% decay. In contrast, 6 lines stored with so2 for 16 weeks developed 3% or less
decay. S02 injury (percentage by number) ranged from 0 to
59% but was judged to be objectionable in flavour or appearance
in only 2 instances. All lines stored well for 12 weeks with S0 2•
Of the 8 lines, Suffolk Red was judged to be outstanding. After
20 weeks with S0 2, ratings of its appearance and flavour were
equal to those before storage; decay was only 3.5%.
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Melon, Pumpkin, etc.
1030 lANSE, J. [Careful handling lessens fruit rot in c::ucum~
bers.] Voorzichtige bchandeling vermindert vruchtrot bij
komkommcr. Groenten en Fruit (1985) 40 (36) 45,47 [Nl, 6 pl.
(3 col.)] Proefstation voor de Tuinbouw onder Glas, Naaldwijk,
Netherlands.
Cucumbers were picked with extra care and placed directly
in boxes or handled normally followed either by placing directly
in boxes or by grading and wrapping. After storage for 8 days
the incidence of fruit rots (mainly Mycosphaerella sp.) with
careful harvesting amounted to only 3%, compared with 12 and
26%, respectively, for the other 2 methods. In a trial comparing
the effects of retaining a 5- or 2-mm length of stalk on the fruit,
the incidence of stalk and neck rots was over 6 times greater
with the 5-mm stalk length. The optimum storage temperature
and RH were 13°C and 90-95%, respectively. Advice is given on
handling fruits and on maintaining smooth and clean surfaces
on the grading machine.
1031
MARTiNEz-JAVEGA, J. M.; JJM~NEZ-CUESTA, M.;
CUQUERELLA, J. !Cold storage of Tendral melons.] Conservaci6n frigorifica del mel6n .. Tendral". Ana/es del Instituto
Nacional de Investigaciones Agrarias, Agricola (1983, received
1985) No. 23, 111-124 IEs, en, II ref.] Departamento de Industrias Agrarias, lNlA, Apartado Oficial, Moncada, Valencia,
Spain.
Weight loss, chilling injury, decay, colour, firmness, 0 8rix,
acidity, flavour and volatile compounds were assessed in fruits
harvested at 2 stages of maturity ( 0 Brix below or above 11.0),
dipped in one of four fungicides, packed in unwrapped boxes or
boxes wrapped with 0.05 mm polyethylene or individually
sealed with O.QJ 7 mm polyethylene, and stored for up to 75 days
at temperatures of 2 to l7°C and relative humidities of 75-80%
or 85-90% with or without controlled atmosphere conditions
(10% 0 2 and 12% C0 2). Storage decay (Alternaria and
Fusarium spp.) was least in fruits dipped in imazalil or
prochloraz (both at 0.1 %). Chilling injury (CI) symptoms
developed in fruits stored at or below 7~8° and were most severe
in the less mature fruits. Individual seal wrapping reduced Cl at
low temperatures. Both individual seal wrapping and wrapping
boxes with polyethylene markedly reduced fruit weight loss by
transpiration. Controlled atmosphere conditions had no effect
on storage decay or CI at low temperatures.
1032 UMI~CKA, L. Comparison of the suitability of sel1eral
cultivars of greenhouse cucumbers for short term storage. Acta
Horticulturae (1985) No. !56, 265-268 [En, I ref.] Research
Institute of Vegetable Crops, Skierniewice, Poland.
The short~fruited cultivars lwa, Maram and Skierniewicki,
the semi-long-fruited cv. Minisol, and the long-fruited cultivars
Farbio, Moskovskil, Pandorex, Pepinex 69 and Sandra were
studied. The cucumbers were held without prepacking or in non·
perforated or perforated polyethylene bags at 5, 9 or 13"C
during 3, 6 or 13 days and additionally for 2 days at 20". Fruit
colour, firmness, decay and market quality were assessed during
the holding period. Cucumbers held at 13° retained good market quality longest. Perforated or non-perforated bags had no
significant influence on quality. The non-prepacked cucumbers
were earliest to wilt and showed poor quality. Skierniewicki,
Pepinex 69 and Farbio retained the best market quality.
1033
ADAMICKI, F.
Effects of storage temperature and
wrapping on the keeping quality of cucumber fruits. Acta Horticu/turae (1985) No. !56, 269-272 lEn, 9 ref.] Institute of
Vegetable Crops, Skierniewice, Poland.
Fruits of the cv. Skierniewicki, wrapped in plastic film
(polyethylene or polyvinyl chloride) and held at 5, 12.5 or !5"C
for 7 or 14 days and subsequently for 2 days at 20", were
assessed for visual quality. A significant decrease in weight loss
of fruits wrapped in plastic film, compared with non-wrapped
fruits, was observed under all conditions. Weight loss of fruits
wrapped in plastic film did not exceed 0.5% after 7 days at all
temperatures following 2 days at 20°, whereas without wrapping weight loss increased to 6.2-8.4%. Wrapping also extended
fruit life by over 2 days and resulted in a slight increase in
quality over the control. Chilling injury and surface breakdown
occurred only at 5° and was higher in non-wrapped fruits.

,
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Tomato, etc.
1034 CEPONIS, M. J.; CAPPELLINI, R. A.; LIGHTNER, C. W.
Disorders in tomato shipments to the New York market, 19721984. Planl Disease (1986) 70 (3) 261-265 [En, 6 ref., 10 tab.)
ARS, USDA, New Brunswick, NJ 08903, USA.
Data on diseases encountered in USDA inspections are
tabulated and discussed.

1035 ADISA, V. A.
Microorganisms associated with the
spoilage of Capsicum annuum and C. frutescens in Nigeria.
Filopalologia Brasi/eira (1985) 10 (3) 427-432 [En, pt, 19 ref.,
2 graphs, I tab.) Dep. Bot., Univ. Jbadan, Nigeria.
Rhizopus oryzae, R. stolonifer, Erwinia sp .•
Cladosporium sp .• Fusarium oxysporum, F. equiseti, Asperpillus fumigatus, A. jiavus and Penicillium multicolor were ISOlated from C. annuum and C. frutescens fruits in the field, in
transit and in storage and accounted for c. 40-45% and 25-35%
of the losses in the wet and dry seasons respectively. The lst 6
organisms were widely distributed and caused serious damage.
C. sp. grew best at_pH 6 and 25°C, no spore germination being
recorded at RH 0%.
Dried fruit

See also absl. 853
1036 Insect pests ofraisins and their control. Annual Report,
Cyprus Agricultural Research Institute (1985) 1984, 37 [En)
Pheromone trapping confirmed that populations of Plodia
interpunctel/a and Ephestia spp. infestmg stored raisins in
Cyprus originated in drying yards and infested stores. Malathion, pirimiphos-methyl, crpermethrin, DDVP [dichlorvos),
Aqua Reslin lbioresmethrin and Dipel [Bacillus thuringiensis
var. kurstaki] were tested in sprays against these and other
pests (especially Oryzaephilus mercator) in drying yards, stores
and raisins. A modified method of raisin storage was investigated using 2 types of wooden boxes (holding SO or 670 kg). The
in-box storage of raisins had advantages over the present
method of storage in bulk, including mechanical handling and
protection from insect pests.
Root fegetables

See also abst. 1390

1037 POTSCHKE, M. [Fungicide treatment of carrots in situ
for the production of healthy vegetables in storage.] Fungizide
Bestandbehandlungen von SpeisemOhren zur Produktion gesunden Lagergemtises. Gartenbau (1984) 31 (7) 206-207 [De, 4
ref., 3 pl.) Pflanzenschutzstelle beim Rat des Kreises Bautzen,
German Democratic Republic.
Control of storage rots caused by Alternaria radicina on
carrot cv. Lange Rote Stumpfe with pre-lifting fungicide sprays
was investigated in 1982/ 1983. Zineb 90 at 2.5 kgjha applied
on 12 July, followed by propineb at 1.8 kgjha on 9 August and
again on 8 September reduced infection during storage most
effectively from 62.60% in controls to 26.65%. There was a close
direct correlation between the extent of leaf and root infections
and the duration of storage in a cellar for up to 6 months.
1038 KAYS, S. J.; SANCHEZ, M.G. C. Storage of Chinese
water chestnut [Eieocharis dulcis (Burm. F.) Trin.] corms. Acta
Horlicullurae (1985) No. 157, 149-159 [En, 8 ref.] Georgia
University, Athens, GA 30602, USA.
Since after harvest corms rapidly decline in quality due to
desiccation, discoloration and pathogen invasion, and the current storage systems are not conducive to long-term storage of
the fresh product, a series of storage environments were tested
over a 6-month period for 2 seasons. These included holding the
corms at 1.5°C in aerated aqueous solutions to which several
chemicals were added. Samples were removed at 0, 2, 4 and 6
months and evaluated for changes in internal visual quality,
fresh and dry weight, texture, soluble solids, specific sugars, the
concentrations of P, K, Ca, Mg, Na, AI, Si, Co, Fe, Mn, Cu, Zn,
Mo, Cr, Ni, Pb, Cd, Sr and Ba. Low temperature storage of
corms over 6 months in aqueous solutions eliminated storage
losses due to desiccation but it also resulted in permeation of
sound corms with odoriferous metabolites from rotting corms

within the container. Treatment with dilute salt solutions prevented corm discoloration, rots and odour formation and in both
years storage of corms in I 0% NaCl gave superior results. Visual quality, soluble solids and texture were not significantly
changed although the concentration of sucrose was reduced
while fructose and glucose increased. The sodium concentration
within the tissues increased markedly but did not result in cellular death. Sodium could not be sufficiently removed from
unpeeled corms prior to marketing by passive diffusion, indicating that the surface of the corm represented a major diffusive
barrier. Principal sugars found in the corms at harvest were
sucrose (> 90% of total), glucose and fructose, the concentrations of which were changed by various storage treatments.
1039 TOMLINSON, D. L. Spoilage of stored onion (Allium
cepa L. var. cepa) by Pseudomonas aeruginosa (Schroeter)
Migula in lowland Papua New Guinea. Tropical Pest Managemen/ (1985) 31 (3) 214-216 [En, 23 ref., 1 fig., I tab.) Dcp.
Primary Industry, Konedobu, Papua New Guinea.
This fluorescent pseudomonad was isolated from discoloured internal tissues and shown to be the cause of the spoilage. A site of injury was necessary for infection to take place. In
the field a likely mode of infection would be through the necks of
bulbs damaged during or after harvest.
1040
PATIL, R. S.; KALE, P. N.
Correlation studies on
chemical composition and keeping quality of some onion cultifars. Journal of Maharashtra Agricultural Universities ( 1985)
10 (2) 154-155 [En, 9 ref.) Mahatma Phulc Agric. Univ.,
Rahuri 413 722, India.
Data are tabulated on phenotypic and genotypic correlation coefficients among 4 storage-quality characters and 7
chemical composition characters measured in bulbs of 37 cultivars. Total storage losses were positively correlated with protein
content and negatively correlated with content of ash, K, dry
matter, total soluble solids and nonreducing sugars. Seroli I,
Adsuli 1 and Pusa Red showed the least storage losses.

Potato
1041 CHANDLA, V. K. Potato pests and their management.
Indian Farming (1985) 34 (12) 31-32;39 [En, 2 fig.) Division of
Entomology, Central Potato Research Institute, Simla, India.
The role of various arthropod pests in reducing potato
yields and for damaging stored potatoes in India, either by causmg direct damage or by acting as vectors of disease is briefly
reviewed. Methods for the management of these pests, mainly
by the use of chemicals, are discussed. The species mentioned
include aphids, of which the most widespread and injurious in
India is Myzus persicae, jassids, cutworms, scarabaeid larvae,
leaf-eating Coleoptera, leaf-eating lepidopterous larvae, weevils
and mites.
1042 PERU, INTERNATIONAL POTATO CENTER Integrated pest
management. In International Potato Center Annual Report
1984. Lima, Peru; International Potato Center (1985) 74-81
[En, 2 fig.) PO Box 5969, Lima, Peru.
The results are presented of investigations on potatoes in
Peru and elsewhere on the integrated control of the nematodes
Globodera pal/ida and Meloidogyne spp., the fly Liriomyza
huidobrensis and (in the field and stored tubers) the
Lepidoptera Phthorimaea operculella and Symmetrischema
plaesiosema.
1043 SAAD, N. H.; STINO, M. N. Susceptibility of some
potato varieties to storage rots in Egypt and its chemical control.
Agricultural Research Review (1982, pub!. 1984) 60 (2) 183194 [En, ar, 10 ref., 5 tab.) Pl. Path. Res. Inst., Agric. Res.
Cent., Minis!. Agric., Egypt.
In storage tests, Sineada, Claustar, Gracia, Reneaska and
Rosalie potatoes proved the most resistant to storage rots while
Kerpondy, Oscar, Diverz and King Edward were the most susceptible. Excellent control of Fusarium and bacterial soft rots
was obtained when tubers were thoroughly dusted after lifting
with Tecto 5% (thiabendazole) or with Vitavax [carboxin] +
captan.
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1044 ELPHINSTONE, J. G.; P~ROMBELON, M. C. M. Contamination of potatoes by Erwinia carotovora during grading.
Plant Pathology (1986) 35 (1) 25-33 [En, 39 ref., 1 fig., 4 tab.]
Scottish Crop Res. lnst., lnvergowrie, Dundee DD2 SDA, UK.
Considerable tuber contamination by soft rot erwinias in
rotting tubers can occur when grading potato stocks. Erwinia
carotovora [subsp.] carotovora, from a single rotting tuber,
contaminated c. I 00 kg of potatoes durinp mechanical grading,
c. 50% being contaminated with 10 4-10 bacteria/tuber. Survival of the bacteria during storage was related to the degree of
damage sustained by the tubers during grading which in turn
depended on the model of oscillating riddle grader used and
potato cv. Chemical disinfection of the grader immediately
before usc and of tubers immediately after grading reduced
contamination.

In a storage trial in which the cultivars WR Green 60, Tip
Top and Treasure Island were stored at 0°, 2.5° or S°C, the
percentages of leaves with vein browning after 9S days varied
widely at o•, WR Green 60 being the worst affected by the
disorder and Treasure Island the least; at so. however, there was
little difference between them. Data are also presented from
trials with Tip Top and Treasure Island stored inCA storage at
2.S 0 or so, with combinations of C0 2 at 0.5-S.O% and 0 2 at
20.5-1.0%. With Tip Top at s• the best results were obtained in
5% C02 and S% 0 2; at 2.S 0 a C0 2 concentration > 2.S% was
detrimental. Treasure Island had better storage quality than Tip
Top in all C0 2:0 2 combinations; at 2.5° in 5% C0 2 and 20.5%
0 2, 97% was salable after 120 days. [For earlier work sec Horticultural Abstracts 55. 3416.]

1045 HIDE, G. A. Phoma and Fusarium rots on imported
'new' potatoes. Plant Pathology (1986) 35 (I) 126-127 [En, 9
ref., 1 fig.] Rothamsted Experimental Sta., Harpenden, Herts
ALS 2JQ, UK.
'New' potatoes imported from Egypt in May 1983 and
1984, whicti had been grown under flood irrigation from seed
tubers produced in the UK. showed dry rot caused by Phoma
exigua var.Joveata. Other rots yielded FusarJ'um oxysporum.
The epidemiology of the Phoma exigua infection is discussed. It
is suggested that after lifting •new' (immature) potatoes the
temp. be raised to c. lS°C during the first 2 wk storage so that
wounds heal before the temp. is lowered.

1049 APELAND, J. Storage of Chinese cabbage- Brassica
campestris L. pekinensis (Lour) Olsson - in controlled atmospheres. Acta Horticulturae (1985) No. 157, 185-191 [En. 8
ref.] Agricultural University of Norway, 1432 Aas - NLH,
Norway.
In 2-year trials with the cv. Tip Top and 1-year trial with
Treasure Island the heads were stored for 90 and 120 days,
respectively, at 2.5 or s.o•c in 0.5, 2.5 or 5.0% C0 2 and 120.5% 0 2 in 15 different combinations. With Tip Top the storage results were best at S0 with 5% C0 2 + S% 0 2• The results
with Treasure Island were inconclusive because the control
heads kept very well (68% salable produce).

1046 GiNDRAT, D.; PILLOUD, R.
(Fungal rot of potato
tubers in controlled atmospheres.] La pourriture fongique des
tubercules de pomme de terre en atmosphere contrOlee. Potato
Research (1985) 28 (2) 153-160 [Fr, en, de. 7 ref., 2 fig., 3 tab.]
Sta. Federale Recherches Agronomiques Changins, CH-1260,
Nyon, Switzerland.
Extensive rotting of tubers occurred during storage trials in
controlled atmospheres. The most frequently isolated sp. was
Fusarium culmorum, although F. avenaceum [Gibberel/a
avenacea), F. sambucinum [G. pulicaris), Col/etotrichum coccodes and a Cylindrocarpon sp. were also present.
Tubers of the cultivars Bintje and Ulla were inoculated
with 19 isolates of 10 fungi associated with rotting of stored
tubers, then incubated at 8 or 10°C in normal or controlled (2%
0 2:1-12% C02• 6%02:6% C0 2) atmospheres and the extent of
rotting was determined a month later. Spp. which were weakly
virulent in a normal atmosphere (various F. spp. and Phoma
exigua var. exigua) were clearly more aggressive in the controlled atmosphere and this was especially evident in the case of
F. culmorum. Spp. not pathogenic in a normal atmosphere
under experimental conditions (Colletotrichum coccodes,
Cylindrocarpon sp. and P. eupyrena) caused rotting in the controlled atmosphere. The 2 spp. which were virulent in a normal
atmosphere (F. su/phureum and P. exigua var. foveata) were
less virulent in the controlled atmosphere and in some cases the
extent of rotting was even less extensive. Rotting caused by
weakly virulent fungi was generally greater in both cultivars in
the controlled than in a normal atmosphere.
Green and salad vegetables
1047 DAMEN, P.M. M. (Lengthen the marketing period for
outdoor vegetables.} Verlen~en afzetperiode vollegrondsgroenten. Groenten en Fruit (1985) 40 (29) 82-83 (NI, 2 pl.]
Sprenger Instituut, Wageningen, Netherlands.
Comparative data are presented from trials with Brussels
sprouts harvested on the stem, Chinese cabbages and leeks in
CA storage with combinations of different C02 and 0 2 concentrations vs. ordinary cold storage. With all vegetables tested,
CA storage gave much the better results. Brussels sprouts could
be kept inCA storage at o•-1 •c (6% C02 + 15%02 or 6% C02
+ 3% 0 2) for up to 4 months. Chinese cabbages could also be
kept for 4 months at 2°-3°, in 0% C0 2 + 2% O..l. With leeks,
quality remained good for 4 weeks at -1° in 10'1o C0 2 + 11%

o,.

1048 SCHOUTEN, S. P. [New light on the storage of Chinese
cabbage.) Nieuw Iicht op het bewaren van Chinese kool.
Groenten en Fruit (1985) 40 (33) 60-61 [NI, 2 pl.] Sprenger
Instituut, Wageningen, Netherlands.

1050

GARIEPY, Y.; RAGHAVAN, G. S. V.; PLASSE, R.; THERLong-term storage of cabbage, celery,
and leeks under controlled atmosphere. Acta Horticulturae
(1985) No. 157, 193-201 [En, 10 ref., 1 fig.] Macdonald College
of McGill University, Ste-Anne-de-Bellevue, Quebec, Canada
H9X !CO.
Cabbage was stored for 159 days in regular atmosphere
(RA) with a 39% total mass loss and under CA (3-4% C0 2 + 23%02 and 93-95% N 2) for 265 days with a 17% total mass loss.
The cabbage stored under CA showed better retention of green
colour, fresh appearance and texture than that under RA. Celery was stored under RA and 3 different CA compositions for 62
and 71 days, respectively. TheCA celery showed better texture
and crispness than celery under RA. At the end of storage no
real difference in total mass loss was observed between theCA
and RA celery. The leek cultivars Unic and Alaska were stored
under RA and different CA compositions for 145 days. For both
cultivars, CA of S% C0 2 + 2% 0 2 resulted in significantly lower
total mass losses.
IAULT, R.; PHAN, C. T.

1051 BEEVER, D. J.; YEARSLEY, C. W.; HOGG, M.G. Effect
of post-harvest fumigation on quality of asparagus spears. New
Zealand Journal of Agricultural Research (1985) 28 (4) 537543 [En, 3 ref.] Division of Horticulture and Processing, DSIR,
Private Bag, Auckland, New Zealand.
Fumigation of spears (cv. Mar~ Washington 500) with
methyl bromide at 48, 72 and 96 gfm for 2 hat 12•c resulted
in the earlier development of damage (tip rot, butt rot, pits and
lesions) during storage at 20°. Fumigation also resulted in
increased concentrations of inorganic bromine in spears and
reduced eating quality. Respiration rate and ethylene production were increased by fumigation, indicating a faster rate of
senescence and hence a shorter storage life.
1052
HENTSCHEL, K.-D.; SCHOLZ, E.-G.
(Postharvest
treatment of cabbage with systemic fungicides in foams to reduce
losses.) Nacherntebehandlung von Kopfkohl mit systemischen
Fungiziden im Schaumverfahren zur Verminderung von
Verlusten. Gartenbau (1985) 32 (10) 296-297 [De, 3 ref., 3 pl.)
Sektion Gartenbau der Humboldt-UniversiUit, Berlin.
A mobile machine with 3 nozzles spraying fungicides in
foam over cabbages passing underneath on a short conveyor belt
is described and illustrated. It reduced labour, the amount of
fungicide solution used, water losses of stored cabbage by 15%,
the incidence of infection by Botrytis cinerea from 90 to 2S%,
wastage by 20%, the costs of preparation for the market by 20%,
and it increased marketable yield by I 0%. Benomyl and
carbendazim were used as fungicides and Otroc (2.5%) and Fit
(3%) for foam formation.
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1053
LEIBEE, G. L.
Effects of storage at 1.1°C on the
mortality of Liriomyza trifolii (Burgess) (Diptera: Agromyzidae) life stages in celery. Journal of Economic Entomology
(1985) 78 (2) 407-411 [En, 8 ref.] Umversity of Florida, Institute of Food & Agricultural Sciences, Central Florida Research
& Education Center, Sanford, FL 32771, USA.
Experiments were carried out in Florida to evaluate the
effects of the recommended storage temperature for celery
(1.1 °C) for various periods on the mortality of the eggs, larvae,
prcpupae and pupae of Liriomyza trifolii. Mortality increased
significantly with storage time for the egg, larval and prcpupal
stages. Adult emergence from 15 and 89% developed pupae was
reduced significantly by storage, while emergence from 60%
developed pupae was not affected. Sixteen days of cold storage
under simulated commercial conditions resulted in >97% mortality of L. trifo/ii in heavily infested field-grown celery. It is
concluded that storage at 1.1 •c for at least 16 days could be
effective in controlling L. trifolii in shipped celery if no pupae
are present between the petioles.
ASIEDU, S. K.; RAGHAVAN, G. S. V.; GARIEPY, Y.; REEBotrytis porri on leek in Canada. Plant Disease
(1986) 70 (3) 259 [En, 1 ref.] Macdonald Call. McGill Univ.,
Ste. Anne de Bellevue, Que., Canada H9X 100.
Leek cv. Alaska and Furare grown at Laval, Que., in 1984
developed rot during 5 months of storage in conventional and
controlled atmosphere systems (2-3% C02 + 4-8% 0 2 ) at
1.5°C. The most characteristic symptoms were pale brown,
water-soaked lesions on the adaxial surface of leaves, usually in
the blanched areas and the pseudostem. Occasionally, irregular
white lesions were noted on the leaves. The pathogen was identified as B. porri, its first report on stored leeks in Canada.
1054

LEDER, R.

1055 CEPONIS, M. J.; CAPPELL!NI, R. A.; LIGHTNER, G. W.
Disorders in crisphead lettuce shipments to the New York market, 1972-1984. Plant Disease (1985) 69 (11) 1016-1020 [En,
12 ref.]
The incidences of diseases and disorders in the shipments
are tabulated and the results of the inspection reports are discussed in relation to packaging, origin, cultivars etc.

1058
NAIR, G. B.
Quantitative studies on Vibrio
parahaemolyticus in finfish & crustaceans. Indian Journal of
Medical Research ( 1985) 82 (Oct.) 281-285 [En, 14 ref., 2 tab.]
Nato. lost. Cholera & Enteric Dis., Calcutta 700010, India.
Of 828 samples examined, V. parahaemolyticus was iso·
Ia ted from 32.1 %. Incidence was higher in estuarine fish and
crustaceans than in their marine counterparts.
1059 FODA, Y. H.; MAGDA, H. A.; EL-SAMKARY, M.A.; ELMAHDY, R. M.; EL-DEEP, S. H. Studies on quality evaluation
of stored shrimp. Annals of Agricultural Science, A in Shams
University (1984) 29 (2) 871-880 [En, ar, 12 ref., 3 tab.] Food
Sci. Dep., Fac. Agric., Ain Shams Univ., Cairo, Egypt.
Three varieties of shrimp were stored at -3 °C until they
were unacceptable organoleptically. Total bacterial counts were
markedly decreased after 6 days of storage, then increased progressively until spoilage occurred.
1060

ANGEL, S.; JUVEN, B. J.; WEINBERG, Z. G.; LINDNER, P.;
Effects of radurization and refrigerated storage on qunltiy and shelf-life of freshwater prawns,
Macrobrachium rosenbergii. Journal of Food Protection
(1986) 49 (2) 142-145, 153 [En, 18 ref., 3 fig.] Dep. Food Sci.,
Agric. Res. Organization, The Volcani Cent., P.O. Box 6, Bet
Dagan 50250, Israel.
At both 145 and 230 krad, counts of potential spoilage
bacteria were reduced in iced-stored prawns. Irradiation at 230
krad resulted in increased total volatile base nitrogen values. No
significant differences in texture (mushiness) were observed
between irradiated and nonirradiated samples throughout the
storage period. Atypical streptobacteria (D=59 krad) were the
predominant organisms isolated from irradiated prawns after 4
weeks of refrigerated storage. No connection was found between
development of mushiness and total or proteolytic bacterial
counts.
EISENBERG, E.

MEAT
See also absts. 857. 865, 900, 1233-1234

FISH AND SEAFOOD
1056 DUGUET, J. S.; BROU BLEOU, C.; TAMBOURA; DJENEPO
Evaluation of the efficacy of deltamethrin compared with
pirimiphos-methyl and tetrachlorvinphos ~gainst Dermestes
maculatus Deg. and Necrobia rufipes Deg. on Saratherodon
niloticus at Mopti (Mali). International Pest Control ( 1985) 27
(4) 92-93, 96, 99 [En, 3 ref., 4 fig.] Roussel Uclaf, R & D, F75020 Paris, France.
A study was carried out in Mali with the aim of providing
protection of dried fish (Sarotherodon niloticus) against infestation by Dermestes maculatus and Necrobia rujipes for 6
months by dipping in a solution of deltamethrin and comparing
the results with those obtained using pirirniphos-methyl and
tetrachlorvinphos, the latter product currently being used for
this purpose. The deltamethrin formulations K-Othrin EC 25
PB and K-Othrin EC 25, each containing 25 g a.i.Jiitre, were
equally effective, giving protection for 180 days at concentrations of 0.0025-0.01%. A repellent effect was also noted.
Pirimiphos-methyl was effective at 0.05%, but a large number of
live individuals of D. maculatus was observed in the treated
batches after 120 days. The compound was effective for 180
days at 0.1%, but the treated fish contained a large number of
dead insects. Tetrachlorvinphos remained effective for 90 days
at 0.0375%, but the number of D. maculatus began to increase
from the 9th day.
1057 WALTERS, M. J. Determination of histamine in fish by
liquid chromatography with post-column reaction and ftuoromet·
ric detection. Journal of the Association of Official Analytical
Chemists (1984) 67 (6) 1040-1043 [En, 14 ref., 4 fig., 2 tab.]
FDA, Detroit, Ml 48207, USA.
The development and validation of a liquid chromatographic system with post-column reaction for the determination
of histamine, associated with decomposition, in canned tuna and
mahimahi samples is reported. The av. histamine recovery was
98.4% with a relative standard deviation of 2.18%. These results
arc comparable to those obtained by the official AOAC method.

WILKEN, C.; BALTES, W.; MEHLITZ, 1.; TIEBACH, R.;
[Ochratoxin A in pork kidneys - description of a
method.] Ochratoxin A in Schweinenieren -- eine
Methodenbeschreibung. Zeitschrift fiir Lebensmitte/-Untersuchung und -Forschung (1985) 180 (6) 496-497 [De, en, 8 ref.,
1 fig.] Inst. LebensmittelchemiederTech. Univ. Berlin, D-1000
Berlin 12, German Federal Republic.
A technique involving isolation and clean-up on a silica gel
column is described. The detection limit is 0.3 p.gjkg.
1061

WEBER, R.

1062 BOCHMANN, N. B.; HALD, B. Analysis, occurrence
and control of ochratoxin A residues in Danish pig kidneys.
Food Additives and Contaminants (1985) 2 (3) 193-199 [En,
10 ref., 2 fig., 4 tab.] State Vet. Lab., P.O. Box 93, DK 4100
Ringsted, Denmark.
The reliability of the one-dimensional thin layer chromatographic technique used for analysis of porcine kidneys for
ochratoxin A in Denmark is discussed. From 1980 to 1984 there
has been an overall decline in the rate of ochratoxicosis in pigs in
Denmark, interrupted in 1983 by a major increase geographical!~ located in northern Jutland. Of 7639 kidneys examined
durmg 1983, 3% contained > 150 ~gjkg and 29% > 25 ~gjkg
ochratoxin A, corresponding to a condemnation rate of 15 per
100 000 slaughterings. The efficacy of the control programme is
discussed in view of the 1983 data.
1063 FODA, Y. H.; EL-SAMKARY, M.A.; MAYDA, H. A.; ELMAHDY, R. M.; EL-DEEP, S. H. Quality evaluation of Egyptian sausage. Annals of Agricultural Science, Ain Shams University (1984) 29 (2) 859-869 [En, ar, 14 ref., 5 tab.] Food Sci.
Dep., Fac. Agric., Ain Shams Univ., Cairo, Egypt.
Changes in moisture content, pH value, volatile reducing
substances, total bacterial counts and organoleptic evaluation of
sausages in relation to quality and onset of spoilage were investigated. Sausages were stored at 4 ± I °C until spoiled organoleptically. Undesirable odour of decomposition, putrid appearance
and soft texture had developed after 25 and 13 days of cold
storage for laboratory and commercial sausages, respectively.

236
1064 MORGA~, M. R. A.; MCNERNEY, R.; CHAN, H. W. S.;
ANDERSON, P. H. Ochratoxin A in pig kidney determined by
enzyme-linked immunosorbent assay (ELISA). Journal of the
Science of Food and Agriculture (1986) 37 (5) 475-480 [En, 15
ref., 3 fig., 2 tab.] AFRC Food Res. lnst., Norwich NR4 7UA,
UK.
Kidneys (303) obtained in the UK as being unsuitable for
human consumption were examined for ochratoxin A content
using the technique described. Ofthese,l91 (63%) contained no
detectable toxin (detection limit 0.5 ng/g). Only 8 samples
(2.6%) contained >5 ngfg ochratoxin A and only 2 were> 10
ngfg (11.5 and 12.4 ng/g).
1065

WRIGHT-RUDOLPH, L.; WALKER, H. W.; PARRISH, F.
Survival of Clostridium perfringens and aerobic bacteria in ground beef patties during microwave and com·entional
cookery. Journal of Food Protection ( 1986) 49 (3) 203-206
[En, 21 ref., 3 tab.] Dep. Food Techno!. & Anim. Sci., Iowa
State Univ., Ames, IA 50011, USA.
Conventional oven cookery was more effective than micro-

C., JR.

wave oven cookery for reducing numbers of aerobic microorganisms and C. perfringens in ground beef patties when the meat
was heated to approx. the same internal temperatures of 6571 °C for rare or 77-93°C for well done. Reductions in numbers
of C. perjrin1_ens during microwave cookery of patties inoculated with 10 vegetative cells/g ranged from 0.75 to 1.48/g (log
values); for conventional cookery, these reduction values ranged
from 3.51 to 8.06/g (log values). Recovery of heat-stressed cells
of C. perfringens was equally efficient in Trypton-Sulfite-Cycloserine agar and Sulfite-Polymyxin-Sulfadiazine agar.
1066
BELL, M. F.; MARSHALL, R. T.; ANDERSON, M. E.
Microbiological and sensory tests of beef treated with acetic and
formic acids. Journal of Food Protection (1986) 49 (3) 207210 [En, 20 ref., 4 tab.] Dep. Food Sci. Nutrition, Univ. Missouri-Columbia, Columbia, MO 65211, USA.
Cubes (I cm 3) of the semimembranosus and adductor muscles of beef were inoculated with 5.2 X 10 6 Salmonella
typhimurium, Shigella sonnei, Yersinia enterocolitica, Escherichia coli. Pseudomonas aeruginosa or Streptococcus faecalis.
Exposure of the meat by dipping in 1.2% acetic acid for 10 s
reduced average numbers recoverable of these bacteria by 65%.
E. coli was the most resistant, losing 46% of its viable cells. Onehalf of the acetic acid was replaced with 0.046% formic acid
without loss in effectiveness. The rate of increase in antimicrobial effects of the treatment declined with time. Discoloration of
the meat occurred after dipping in both 1.2% acetic acid, and
0.6% acetic plus 0.046% formic acids for I 0 s. In triangle tests of
flavour, panelists failed to differentiate samples of baked ground
beef treated (before grinding) with 0.6% acetic acid and 0.046%
formic acid from controls dipped in water (P<0.05). However,
the same_ type of test showed a significant flavour difference
between meat dipped in 1.2% acetic acid or distilled water.
1067 WHELEHAN, 0. P.; HUDSON, W. R.; ROBERTS, T. A.
Microbiology of beef carcasses before and after slaughterline
automation. Journal of Hygiene (1986) 96 (2) 205-216 [En, 14
ref., 2 fig., 9 tab.] AFRC, Food Res. lnst.-Bristol, Langford,
Bristol BSI8 7DY, UK.
The bacterial status of beef carcasses at a commercial abattoir was monitored before and after slaughterline automation.
Bacterial counts did not differ significantly overall (P>0.05)
between the original manual line and the automated line for
either morning or afternoon slaughter. The incidence of Enterobacteriaceae increased marginally following automation.
1068 GREER, G. G. Homologous bacteriophage control of
Pseudomonas growth and beef spoilage. Journal of Food Protection (1986) 49 (2) 104-109 [En, 19 ref., 6 fig.] Agriculture
Canada, Lacombe Meat Res. Cent., Lacombe, Alta., Canada
TOC ISO.
Initial studies with an aqueous extract of beef muscle
showed P. growth was significantly limited by phages for up to 3
d at 7°C. Subsequently, it was shown that the treatment of P.inoculated steaks with high titre phage lysates (10 8 PFU/ml)
resulted in a 1- to 2-log reduction in the level of bacterial contamination and a 2-log increase in phage numbers after 4 d of
retail display. These changes were accompanied by a marked
decrease in steak surface discoloration and a concurrent
improvement in retail acceptance. Steak case life was positive!~
correlated with phage concn within the range of 10 to 10
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PFU/ml. At the highest concn of phages tested (10 8 PFU/ml)
steak case life was significantly increased from 1.6 to 2.9 d. It is
concluded that phages could multiply on the steak surface and
have the potential for the biological control of beef spoilage.
1069 llUilTANEN, C. N.; SHIEll, J.; WIERBICKI, E.; ZAIKA, L.;
JENKINS, R. K.; BUCHANAN, R. L.; THAYER, D. W. Effect of
sugar and low-dose irradiation on toxin production by Clostridium botulinum in comminuted bacon. Journal of Food Protection (1986) 49 (2) 112-116 [En, 14 ref., 4 tab.] Eastern Reg.
Res. Cent., Agric. Res. Service, USDA, Philadelphia, PA
19118, USA.
Comminuted bacon, processed to contain target levels of 40
~g/g NaN0 2 and 0, 0.25 or 0.75% sucrose or 0.75% glucose,
was inoculated with a mixture of spores of 20 strs. of C. botulinum (400 spores( g) and was canned under vacuum. Portions
were irradiated usmg 137Cs at doses of 0, 0.19, 0.38, 0.75, 1.12
and 1.5 Mrad. Cans were incubated for I, 2, 4 or 8 wk at 30°C.
Some cans of nonirradiated bacon without or with 0.25%
sucrose became toxic in 2 wk; with 0.75% sucrose, toxin production was delayed to 8 wk. Bacon irradiated at 0.75 Mrad, made
with or without sucrose, became toxic in 2 to 4 wk, whereas most
cans of bacon irradiated at 1.5 Mrad remained toxin-free for the
8-wk incubation period. A comparison of bacon made with
0.75% sucrose or glucose showed no difference betwen the sugars in the rates of toxin production by C. botulinum in irradiated
cans of bacon. Irradiation at 0.19 Mrad increased the rate of
toxin formation over nonirradiated bacon in sugar-containing
(0.75%) bacon, but had no effect in sugar-free bacon. The pH of
nonirradiatcd bacon containing 0.75% glucose or sucrose
decreased from pH 6.12 and 6.11, respectively, to pH 5.63 and
5.67 after 8 wk of incubation at 30°C. The titratable acidity
showed a concurrent increase. The pH and titratable acidity of
bacon irradiated at 0.19 Mrad or higher showed no changes.
1070
WANG, S. Y.; DOCKERTY, T. R.; LEDFORD, R. A.;
STOUFFER, J. R.
Shelf-life extension of vacuum packaged
frankfurters made from beef inoculated with Streptococcus lactis. Journal of Food Protection (1986) 49 (2) 130-134, 141 [En,
21 ref., 5 fig., 4 tab.] Dep. Animal Sci., Cornell Univ., Ithaca,
NY 14853-4801, USA.
Fresh beef, containing 0.5% dextrose, was inoculated with
S.lactis, incubated for 3, 5 and 7 d at 7 ± I °C, and then used to
manufacture frankfurters. The frankfurters were vacuum-packaged and stored for I. 2, 4 and 6 weeks at 3 ± I °C. Microbial
quality was evaluated by examining frankfurters for aerobic and
psychrotrophic counts at the end of each storage period. The
level of nisin, an antibiotic substance produced by this strain of
S. lactis, was also monitored in fresh meat and processed products. During the incubation period, no appreciable reduction in
pH occurred in fresh meat. Growth of psychrotrophs was slower
in treated than untreated fresh meat, but whether this was due
to presence of nisin or competition resulting from the heavy
inoculation with S. lactis is unclear. Before and after processing, nisin levels in the 5- and 7-d incubation-treated groups were
higher than in the 3-d group, and all treated groups had higher
nisin levels than untreated groups. Little difference in aerobic
and psychrotrophic growth was noted with storage time between
treated and untreated groups for the 3-d incubation period, but
well defined differences were noted in the 5- and 7-d incubation
groups, with aerobic growth in treated groups being significantly slowed through the 6-week storage period, and psychrotrophs being 1 to 1.5 log cycles lower at the 6-week evaluation.
The growth patterns suggest that nisin played a role in the
reduced growth rate of bacteria in treated groups.
1071 ]SIGIDI, B. K.; DEVRIESE, L.A.; HOOF, J. VAN A note
on the isolation of Staphylococcus aureus from raw minced meat.
Journal of Applied Bacteriology (1985) 59 (5) 403-406 [En, 15
ref.] Fac. Vet. Mcd., Wolterslaan 16, B-9000 Gent, Belgium.
Conventional and 3 modified Baird-Parker media were
compared for detecting S. aureus in raw minced meat. S.
aureus was detected in 47 (90.5%) of 52 samples. BP with added
porcine plasma gave the quickest results without the need for
extensive confirming tests but was positive in only 28 (53.8%) of
52 samples. A liquid modification of BP containing acriflavin,
polymyxin and sulfadimidine was cheaper, more sensitive (45 of
52; 86.5%), and did not require additional identification. Conventional BP incubated at 37°C (42.3% positive) or 43°C
(19.2% positive) gave less satisfactory results.
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1072 SMULDERS, F. J. M. Control of the bacteriological
condition of fresh veal: hygiene improvement or decontamination? Antonie van Leeuwenhoek (1985) 51 (4) 438 [En] Dep.
Sci. Food of Animal Origin, Utrecht Univ., P.O. Box 80175,
3508 TD Utrecht, Netherlands.

In 3 series of experiments in a calf slaughter line the effects
of hygiene improvement and treatment with lactic acid sprays
on the bacteriological conditions of fresh veal were monitored.
1073

GOMES, M. DE F. F. F.

[Isolation of Salmonella from

ox livers and e\'a)uation of enrichment broths and time and temperature of incubation.] Salmonelas em amostras de figado de
bovina e avaliaci.o da eficiencia de meios de enriquecimento
seletivo, tempo e temperatura de incubacao no seu isolamento.
Revista de Microbiologia (1985) 16 (3) 211-221 [Pt, en, 48
ref.] Dep. Microbial., lost. Ciencias BiomCdicas USP, Caixa
Postal 4365, 05508 Siio Paulo SP, Brazil.
Fifty samples of beef liver were acquired in various markets
in the city of Sao Paulo, Brazil and Salmonella determination
carried out. FOurteen serotypes were identified, S. infantis being
the most frequent, isolated from 25% of the positive samples.
From 50 analysed samples 24 (48%) were positive for Salmonella and therefore did not conform to microbiological Federal
Standards or those established by the State Health Secretary of
Siio Paulo, Brazil.
1074
GOLINSKI, P.; GRABARKIEWICZ-SZCZ!,'SNA, J.;
CHELKOWSKJ, J.; SZEBIOTKO, K. (Ochratoxin A residues in the
kidneys and blood of swine.] Wystepowanie pozostalosci paszowej ochratoksyny A w nerkach i krwi wieprzowej. Medycyna
Weterynaryjna (1986) 42 (I) 46-48 [Pl, en, ru, 8 ref.] Katedra
Chemii AR, ul Wojska Polskiego 75, 60-625 Poznan, Poland.
Meat inspection detected pathological changes in 0.05% of
214 700 pairs of kidneys. Ochratoxin was present in about onethird of the abnormal kidneys, and also in about one-third of
800 blood samples (collected at random from slaughtered pigs).

POULTRY AND EGGS
See also absts. 851, 863
1075 BEUCHAT, L. R. Efficacy of media and methods for
detecting and enumerating Campylobacter jejuni in refrigerated
chicken meat. Applied and Environmental Microbiology
(1985) 50 (4) 934-939 [En, 31 ref.] Dep. Food Sci., Univ. Agric.
Exp. Sta., GA 30212, USA.
Enrichment and direct isolation media were compared for
detection and enumeration of 5 strains of C. jejuni in refrigerated (5°C) chicken meat. The effect of C0 2 on survival at 5°C
was also investigated. Selective enrichment media were Preston
broth (PB), selective semisolid brucella medium (SSBM),
Campylobacter enrichment broth (CEB), VTP brucella-FBP
broth (VTP), Rosef and Kapperud Campylobacter enrichment
broth (RKCEB), and Doyle and Roman enrichment broth
(DREB). Direct isolation agars were Campy brucella agar
(CBAP), blood-free Campylobacter medium (BFCM) and
modified Butzler agar (MBA). Comminuted chicken meat was
inoculated with C.jejuni, sealed under atmospheric gas or C02,
and stored at soc for up to 21 days. Viable population was
determined by the most-probable-number technique (PB,
SSBM, CEB, VTP, and RKCEB, followed by plating on CBAP,
BFCM, and MBA), enrichment on DREB, followed by plating
on CBAP, BFCM and MBA, and direct isolation on CBAP,
BFCM, and MBA. Direct plating of samples was always better
than most-probable-number technique for enumerating C.
jejuni; MBA was inferior to CBAP and BFCM, and DREB
performed at least as well as the other enrichment media. Carbon dioxide protected 3 of the 5 strains of C. jejuni against
death.
1076 OBAFEMI, A.; DAVIES, R. Effect of polyphosphates on
the survival of pre-stressed Salmonella typhimurium cells in
frozen chicken meat. Food Chemistry (1985) 18 (3) 179-191
[En, 15 ref., 3 fig., 2 tab.] Natn. Coli. Food Techno!., Univ.
Reading, Reading RG6 2AP, UK.
Six different commercial polyphosphate preparations were
evaluated for their lethal efficacies against inoculated prestressed stationary phase cells of S. typhimurium in frozen
communited poultry meat subsequently stored at -l8°C for 28

days. The potential antimicrobial effects of the polyphsophates
were demonstrated.
1077 0BAFEMI, A.; DAVIES, R. The destruction of Salmonella typhimurium in chicken exudate by different rreeze-thaw
treatments. Journal of Applied Bacteriology ( 1986) 60 (5)
381-387 [En, 35 ref., 2 fig.] Natn. Coli. Food Techno!., Univ.
Reading, Reading RG6 2AP, UK.
Antibacterial tratments for frozen poultry, including holding at -5°C and slow thawing at 4°C to which exponential
phase cells of S. typhimurium were susceptible, were found to
be relatively ineffective against stationary phase cells. Exposure
of the latter, however, to a pre-freezing triple stress treament of
cold-shock exposure at 5°C to a solution containing 5 mg/litre
of free available chlorine in I% succinic acid (pH 2.5) for 20
min substantially lowered the resistance of the cells to subsequent freezing, storage and thawing in poultry flesh exudate.
Cell survival was further decreased by storage of exudate at
-18 ac for 28 d and this reduced the proportion of stationary
phase cells to less than I% of initial numbers, with a concomitant increase in sensitivity to deoxycholate. Such a combined
pre-treatment may have practical potential for salmonella
decontamination in the production of frozen poultry.
1078
CLARK, A. G.; BUESCHKENS, D. H.
Survival and
growth of Campylobacter jejuni in egg yolk and albumen. Journal of Food Protection ( 1986) 49 (2) 135-141 [En, 33 ref., 6
fig., 2 tab.] Dep. Microbial., Univ. Toronto, Toronto, Ont.,
Canada MSS I A8.
C. jejuni grew in egg yolk and in yolk-albumen melanges
reaching populations in excess of 10 8 CFU/ml. Albumen alone
was highly toxic, with 0 10 values of 2.4 h in vitro at 42°C.
Exposure to albumen in vitro was not reversed by later exposure
to yolk; rather a substrate accelerated death effect was seen in
the presence of added yolk. C. jejuni was generally more sensitive to gelatinous albumen than to less viscous albumen,
although both forms of albumen inhibited motility after 6 h of
incubation at 42°C. Sensitivity to albumen was only partially
due to the individual effects of pH or lysozyme. The major
factor in the sensitivity to C. jejuni to egg white was the
conalbumcn as demonstrated by in vitro culture.
1079 YONOVA, 1.; PETKOV, R. (Detecting aflatoxin Bl in
poultry meat and liver.] Veterinarna Shirk a (1986) 84 (I) 36-38
(Bg] Tsentralna lnst. Vet. Med., Sofia, Bulgaria.
Some of 50 five-week-old chicks were given feed containing
I mg aflatoxin B I per kg for a month, equivalent to a daily
intake of25 or 38 ,ug, while some were dosed directly with 50 ,ug
of the pure toxin for five days. They were killed between 1 and 7
days after the final dose. In those given 38 ,ug daily for a month,
the liver contained about 3.5 l'gfkg, breast muscle 2.5 l'gfkg
and leg muscle 1 ,ug/kg. No residues were detected in those
given 25 p.g a day. the time required for elimination of the
mycotoxin was a week.
1080 BURNS, R. B.; DWIVEDI, P. The natural occurrence of
ochratoxin A and its effects in poultry. A review. II. Pathology
and immunology. World's Poultry Science Journal (1986) 42
(I) 48-55 [En, de, es, fr, ru, 59 ref.] AFRC, Poultry Res.
Centre, Roslin, Midlothian EH25 9PS, UK.
The gross and histological lesions in ochratoxicosis A in
turkeys and fowls arc described. The ultrastructural changes in
kidney are considered diagnostic of ochratoxicosis. Serum and
tissue immunoglobulins arc reduced in ochratoxicosis A in fowls
and turkeys and there is a dose-related depression in both
humoral and cell-mediated immunity. The immunosuppressive
effects of OA may account for the increased incidence of air
sacculitis and other infections in outbreaks of ochratoxicosis.
OA residues in edible tissues and eggs from OA-fed poultry is
an important problem for human and animal health.

DAIRY PRODUCTS
See also absts. 871, 907, 1235
1081 RAJORHIA, G. S.; PAL, D.; ARORA, K. L. Quality of
paneer marketed in Karnal and Delhi. Indian Journal of Dairy
Science (1984) 37 (3) 274-276 [En, 6 ref.] Dairy Tech. & Eng.
Div., National Dairy Res. Ins!., Kamal 132 001, India.
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18 paneer samples from Karnal and 7 from Delhi markets,
and 15 samples manufactured under controlled conditions at the
National Dairy Research Institute, resp., had the following

enterococci were Streptococcus faeca/is (most frequently subsp.
liquefaciens).

mean chemical and microbiological composition: moisture,
51.9, 50 and 50.7%; fat, 26.6, 27.7 and 27.1%; protein, 17.7,
17.6 and 18%; lactose, 2.1, 2.0 and 2.3%; ash, 1.8, 2.2 and 1.9%;
lactic acid, 0.76, 0.80 and 0.78%; total viable count, 761.4 million, 202.1 million and 3.5 millionfg; coliform count, 6.08 million, 25.06 million and 2091/g; and yeastfmould count, 7918,
30 100 and 132/g. The poor microbiological quality of the
market samples shows a need for improved hygiene standards
during manufacture, and the importance of refrigerated transport and storage.

1086
KUMAR, G.; SRINIVASAN, M. R.
Microbiological
quality of fresh chhana samples. Indian Journal of Dairy Science (1982) 35 (4) 590-592 [En, 5 ref.] National Dairy Res.
lnst., Kamal 132 00 I, India.
Fresh milk from an experimental dairy was standardized to
4.5% fat and 8.5% SNF (cows' milk) or 6% fat and 9% SNF
(buffaloes' milk) and used to prepare chhana. Mean microbial
content of samples of experimental chhana from cows' milk and
buffaloes' milk and samples of traditional market chhana resp.
(counts/g) were: standard plate count, 280, 270 and 2500; ac1d
producers, 17, 10 and 100; proteolytic organisms, 18, 11 and
II 0; chromogenic organisms, I0, 8 and 150: lipolytic organisms,
19, 22 and 50; aerobic sporeformers, 6, 5 and 20; and
yeasts/moulds, 5, 6 and 6.

1082
VAN

NORTHOLT, M.D.; STADIIOUDERS, J.; ASSELDONK, W.
Comparison of Rappaport-Vassiliadis medium and

Miiller-Kauffmann medium for the detection of salmonellae in
caseinate and milk powder. Netherlands Milk and Dairy Journal (1985) 39 (I) 49-55 [En, nl, 10 ref.] Netherlands lnst. for
Dairy Res., PO Box 20, 6710 BA Ede, Netherlands.
Performances of Rappaport-Vassiliadis (RV) medium and
three MOller-Kauffmann (MK) media for the detection of salmonellae in dried calcium caseinate and dried skim milk were
compared. One MK medium was prepared in the laboratory and
two MK media were commercially available dehydrated preparations. The performance of the MK medium prepared in the
laboratory equalled that of the RV medium, whereas the performance of the commercially available MK media was poor.
After an incubation period of8 h, the RV medium produced less
salmonella isolations than after an incubation period of 24 h.
1083 JICINSKA, E.; CVAK, Z.; HAVLOVA, J.; 0BERMAIER, 0.
[Microbiological quality of dried milk products for infants.]
Mikrobh'ilni jakost suSenC mlCCnC dCtskC vYZivy. PrUmysl
f!otravin (1985) 36 (4) 199-202 [Cs, en, ru, 10 ref.] Vyzkumny
Ustav M!Ckdrensky, Prague, Czechoslovakia.
A comparative microbiological study was carried out on 64
dried fnods for infants (whole milk, modified skim milk, milk
porridge) of Czechoslovak manufacture and the same number
of foreign products with the microorganisms determined including mesophilic bacteria, coliforms, moulds, yeasts, enterococci
and aerobic sporeformers. Statistical evaluation of the results
did not reveal any significant differences in any of the microbial
quality indices examined in the individual product categories,
with the values for coliforms, enterococci, yeasts and moulds
being equally low in both Czechoslovak and foreign products.
Comparison of results obtained by the Czechoslovak standard
methods (CSN 56 0100) and ISO methods on dried whole milk
samples indicated that incorporation of the latter methods into
Czechoslovak standards for dried milk products would increase
the reliability of the analyses without appreciably increasing the
numbers of non-complying products.
1084

PANAGIOTIDOU-MAMALOUKA, V.; KRITSEPI-KONSTAN·
M. [Bacteriological quality of the ice cream consumed
in Serres and Kilkis.J De/lion tis El/enikes Ktiniatrikis
Etaireias (1985) 36 (I) 10-17 [Gr, en, 10 ref.]
I07 ice cream samples from various factories in Greece
were tested in the summer of 1983 and 1984. 66 . 6% and 91.6%,
resp., had total microbial and coliform counts below the max.
permitted level, and Escherichia coli was present in 6.5% of
samples. No salmonellae or coagulase-positive staphylococci
were found. Results indicated that hygienic conditions of ice
cream production in this area of Greece are not yet satisfactory.

TINOU,

1085 BENKERROUM, N.; TANTAOUI-ELARAKI, A.; EL-MARRAKCHI, A. [Hygienic quality of Moroccan Ieben.] Qualitc
hygiCnique du lben Marocain. Microbio/ogie - Aliments Nutrition (1984) 2 (2) 199-206 [Fr, en, 27 ref.] Dcp. de
Microbial. Alimentaire et de Biotech., Inst. Agron. et Vet. Hassan II, BP 6202, Rabat Instituts, Rabat, Morocco.
Leben is a traditional product made by churning moistened
curd from spontaneously fermented milk. No salmonellae or
sulphite-reducing clostridia were found in any of 24 samples of
Ieben obtained in Rabat and Sale. Mean counts of aerobic
mesophilic bacteria, yeasts. moulds, total coliforms faecal
coliforms and enterococci, resp., were (per ml): 5 X 108, 5.6 X
10', 7.3 X 10', 7 X 104, 2.9 X 104 and 1.4 X 10 3, with wide
ranges. Of 69 total coliform and 62 faecal coliform strains, the
majority (23 and 42. resp.) were Escherichia coli;most of the

1087 BIGAlKE, D. Biochemical changes in dairy products
caused by growth of psychrotrophic microorganisms. 1. Microbial enzymes. Dairy and Food Sanitation (1985) 5 (9) 345-346
[En, 3 ref.] Fnod & Dairy Quality Management Inc., St. Paul,
Minnesota, USA.
Undesirable changes in milk products caused by microbial
enzymes include discoloration, fermentation of lactose, glucose
and other sugars, proteolysis causing off-flavours, and lipolysis.
Many of these enzymes are produced by psychrotrophic bacteria for which milk is an ideal growth medium.
1088 KUMAR, G.; SRINIVASAN, M. R. Effect of selected
packaging materials and storage on the microbiological quality
of khoa. Indian Journal of Dairy Science (1983) 36 (4) 360369 [En, 15 ref.] Dairy Tech. Div., National Dairy Res. lnst.,
Karnal 132 001, India.
Khoa samples were packaged in (i) poster paper (PP)/ AI
foil/low density polyethylene (LOPE) (55/60 gfm 2, 0.02 mm
and 150 gauge, resp.), (ii) as (i) but with 0.009 mm AI foil, (iii)
MST cellulose film/LOPE (300 and 150 gauge, resp.) or (iv) tin
cans, and stored at 37°C and 60% RH. The overall mean log
standard plate count (SPC) of fresh khoa (from cows' milk,
buffaloes' milk and market khoa samples) stored in the various
packages for 5 and 15 days, resp., were (initial log SPC 3.88):
(i) 5.482 and 7.094; (ii) 5.533 and 7.145; (iii) 5.621 and 7.188;
and (iv) 5.447 and 7.063; in all types of package, market khoa
had the highest and cows' milk khoa the lowest SPC. Counts of
all groups of organisms studied were significantly affected (P <
0.01) by type of khoa and storage interval; type of package
significantly affected (P < 0.01) SPC and lipolytic organisms,
and (P < 0.05) acid producers, proteolytic organisms, chromogenic organisms and yeastsjmoulds, but did not significantly
affect aerobic spore count.
1089 KUMAR, G.; SRINIVASAN, M. R. Influence of packaging materials and storage on the microbiological quality of
chhana. Indian Journal of Dairy Science (1983) 36 (4) 427-429
[En, 4 ref.] Dairy Tech. Div., National Dairy Res. lnst., Karnal
131 001, India.
Chhana samples prepared from cows' or buffaloes' milk,
and market samples were packaged in poster paper I AI foil/low
density polyethylene (LOPE), MSE cellulose film/LDPE or tin
cans. Type of chhana and storage interval significantly affected
(P < 0.01) counts of all groups of microorganisms studied.
Type of package did not significantly affect standard plate
count, but affected (P < O.ol) all microbial groups studied
(acid producers, proteolytic, chromogenic and lipolytic organisms. aerobic sporeformers and yeasts/moulds). Best type of
package in terms of min. microbial counts was tin cans followed
by MSE cellulose film/LOPE then paper/A! foilfLDPE.

1090 GARG, S. R.; MANDOKHOT, U. V. Studies on microbial
and chemical profile of some Indian sweetmeats and their significance. Indian Journal of Dairy Science (1984) 37 (4) 326-333
[En, 17 ref.] Dep. of Vet. Public Health & Epidemiology, Haryana Agric. Univ., Hissar 125 004, India.
28 burfi and 38 pera samples (sweetmeats made from khoa
and sugar), from vanous manufacturers and shops in Hissar and
Hansi, had standard plate counts ranging from 530 to 71 000/g
and from 1100 to 560 000/g, resp .• II and 15 samples contained
coliforms (determined on eosinjmethylene blue agar), 0 and I
sample contained Escherichia coli, and 5 and 19 contained
faecal streptococci. Composition of the microftora of individual
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samples varied considerably, but the mean total flora of burfi
and pera samples, resp., included: Bacillus spp., 41.2 and 22.3%;
Staphylococcus spp., 31.8 and 32.8%; Micrococcus spp., 23.5
and 27. 7%; unidentified Gram-positive cocci, 0.1 and II. 7%;
faecal streptococci, 0.8 and 0.7%; and total Gram-positive organisms, 98.7 and 98.9%. Few yeasts/moulds were found. Mean
chemical composition of 16 burfi and 16 pera samples, resp., was
13.88 and 14.99% moisture, 22.52 and 22.06% hpid and 12.88
and 13.77% protein; pH range was 5.95 to 7.0 and 5.60 to 7.05,
resp.
1091 KAHLON, S. S.; GROVER, N. K. Incidence of staphylococci in milk products sampled from Ludhiana. Indian Journal
of Dairy Science (1984) 37 (4) 381-383 [En, 13 ref.] Dep. of
Microbiol., Punjab Agric. Univ., Ludhiana 141 004, India.
27 khoa, 30 pancer, 31 kulfi, 20 ice cream and 28 dahi
samples were collected from various outlets (halwais, vendors,
hotels etc.) in Ludhiana. Mean total bacterial countjg, mean
staphylococcal count/g.% of samples containing staphylococci,
and % with coagulase- and thermonuclease-positive staphylococci, resp., were: khoa, 2.3 million, 12 000, 85.2 and 30.43;
paneer, 600 000, 10 000, 80.0 and 25; kulfi, 700 000, 14 000,
87.1 and 48.14; ice cream, 500 000, 7000, 65 and 23.07; and
dahi, 900 000, 1400, 21.4 and 16.06. It is concluded that standards of hygiene in the manufacture of milk products need to be
improved through education of both the rural and urban
population.
1092 BOHLER, N. B. [Clostridia in silage, faeces, milk and
cheese - late blowing in cheese.] Clostridien in Silage, Dung,
Milch und Kase - Spatblahung im Kase. The$is, Eidgeniis-

from samples of all products, with Aspergillus spp. predominating. Cladosporium, Rhizopus and Absidia spp. were also isolated from most of the samples. The public health implications
of these results are discussed.
1095 ABOUL-KHIER, F. A.; EL-BASStONY, T.; El-RAB, H. G.
Enterobacteriaceae in some milk products in Sohag City. Assiut
Veterinary Medical Journal (1985) 14 (28) 81-85 [En, ar, 19
ref.] Dep. of Food Hygiene, Fac. of Vet. Med., Assiut Univ.,
Assiut, Egypt.
Enterobacteriaceae were found in 18 of 21 Kareish cheese,
19 of 21 yoghurt and 23 of 30 ice cream samples from Sohag
City markets at mean levels of 1.01 million, 3.22 million and
1.47 million/g. resp.; 12, 8 and 9 samples contained ;;. 104
Enterobacteriaceae/ g. The main isolate was Escherichia coli,
which was found in 17, 10 and 15 samples, resp. Enterobacter,
Klebsiella and Providencia spp. were also found in samples of
all 3 products. Other Enterobacteriaceae isolated from I or 2 of
the products were Citrobacter spp., Proteus rettgeri, P.
mirabi/is and Serratia spp. No Salmonella or Shigella spp.
were found.
1096 AMODIO, R.; PRETE, V. DEL; D'ERRtCO, M. M.; FIORE,
P.
[Research on aflatoxin M 1 in milk and milk products.]
Ricerca di aflatossina M 1 nellatte e nei prodotti derivati. Nuovi
Annali d'/giene e Microbio/ogia (1983) 34 (3) 203-207 [It, en,
26 ref., 1 tab.] Inst. Hyg., Univ. Naples, Italy.
Aflatoxin M 1 was found in 2 of 20 (10%) samples of pasteurized milk and 8 of 40 (20%) samples of sterile milk, mostly
at 0.1-0.2 l'g/kg. It was found in 50% of cream and 40% of
Erborinato cheeses. In 2 samples concn of 0.9-1.1 Jlg/kg were
determined.

sische Technische Hochschu/e, Zurich, Switzer/and(l985)
179pp. [De, fr, en, 13pp. of ref.]
A method involving incubation at 35°C on semi-synthetic
meat agar with carbohydrates and neutral red was developed
and used to isolate clostridia from samples of silage, cows' faeces and milk from 8 farms near Zurich, Switzerland, and from
Emmental-type cheeses made from the milk. Clostridial
countsfg reached 150 000 in grass silage, 780 in maize silage,
480 in beet leaf silage and 280 000 in faeces. In milk, clostridial
spore counts ranged from <3 to 18/1. Only one cheese made
from the normal farm milk contained clostridia and showed late
blowing due to butyric acid fermentation, but cheeses made
from milk to which faeces were deliberately added all developed
this fault within a short time. About 95% of the clostridia isolated from cheeses were Clostridium tyrobutyricum, showing
clearly that this species alone is responsible for late blowing.
1093 GLAESER, H.; RIEHL, M.; REIDELSHOFER, A. [Rapid
detection of yeasts in quarg.] Schnellnachweis von Hefen in
Spciscquark. Deutsche Mo/kerei-Zeitung (1985) 106 (1) 10-14
[De, 13 ref.] Fachhochschule filr Tech., Sigmaringen, German
Federal Republic.
2 methods used to analyse quarg samples from different
dairies were: (i) enzymic ethanol determination, in which a
quarg sample was incubated at 30°C for 24 h, centrifuged and
ethanol content determined enzymically;(ii) catalase test, in
which malt-extract broth is added to the sample, which is incubated at 30°C for 24 or 48 h; H 20 2 solution is then added to give
a final concn. of 3%, the mixture is placed in fermentation tubes
and incubated at 30°C, gas formation being evident in :s=:4 h.
Both methods were as reliable as the agar plate method for
detecting yeasts in quarg.
1094 ABOUL-KHIER, F.; EL-BASSIONY, T.; ABD-EL HAMID,
A.; MOUSTAFA, M. K.
Enumeration of molds and yeasts in
dried milk and ice-cream products. Assiut Veterinary Medical
Journal (1985) 14 (28) 71-79 [En, ar, 19 ref.] Dep. of Food
Hygiene, Fac. of Vet. Med., Assiut Univ., Assiut, Egypt.
The following dried products from the Sakha processing
plant were examined: (i) 12 whole milk samples; (ii) II skim
milk; (iii) 12 icc cream mixes with chocolate; (iv) 10 ice cream
mixes with orange; (v) 13 ice cream mixes with strawberry; and
(vi) 13 icc cream mixes with vanilla. All samples were contaminated with yeasts and/or moulds. Mean mould and yeast
counts/g. resp., were: (i) 720 and 225; (ii) 864 and 282; (iii) 770
and 333; (iv) 920 and 450; (v) 860 and 369; and (vi) 292 and
131. Aspergillus, Penicillium and Mucor spp. were isolated
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See also absts. 851,870,877, 1231-/232
1097 REDDY, Y. K.; REDDY, R. R. R. K.; JAIRAM, B. T.;
KRJSHNASWAMY, S.; VENKAYYA, D. Studies on heat resistant
staphylococci in milk. Indian Journal of Dairy Science ( 1984)
37 (3) 217-219 [En, 6 ref.] Dep. of Dairy Sci., Coli. of Vet. Sci.,
Tirupati, Andhra Pradesh, India.
30 samples each of raw milk from the College farm and
from vendors supplying Tirupati area were examined within 2 h
of collection, and after laboratory pasteurization and refrigerated storage for 0, 24, 48 and 72 h. Standard plate, staphylococcal and halophilic counts, resp., in raw milk were: farm milk,
547 000, 293 and 542/ml; and vendors' milk, 667 000, 534 and
647 /mi. Heat-resistant staphylococci were not found in farm
milk samples, and were detected, at very low levels, in only 1
vendors' milk sample after 0 and 24 h, and in 5 samples after 48
and 72 h.
1098 BONASSI, I. A. (Modem methods for [microbiological]
analysis of milk and its derivatives.] Metodos atuais e modernos
para analise do leite e derivados. Revista do lnstituto de
Laticfnios Candido Tastes (1984) 39 (235) 17-22 [Pt, 15 ref.]
Dep. de Tecnologia dos Produtos Agropecu:irios, Univ.
Estadual Paulista, Botucatu, Siio Paulo, Brazil.
This communication, presented at. a meeting of dairymen
in July 1983, discusses direct methods for analysing bacteri2l
counts in milk (e.g plate count, roll-tube count, the agar drop
method, layered plates, the spiral plate method, microcolony
technique, DEIT and the Bactoscan method) and indirect
methods such as impedance, pyruvate estimation, ammonia estimation, the Limulus assay and ATP estimation.
1099
SINGH, R. S.; BATISH, V. K.; CIIANDER, H.; RANGANATHAN, B. Reactivation of heat injured Escherichia coli
cells in milk. Milchwissenschaft (1985) 40 (7) 398-401 [En, 22
ref.} Dairy Microbial. Div., National Dairy Res. Inst., Kamal,
India.
Cell suspensions of 2 pathogenic and I non-pathogenic
strain of Escherichia coli were heated at 60 or 63°C with holding times ranging from 5 to 30 min. After exposure of pathogenic strain Olll:B4 to 60°C for 10 min, no viable cells were
observed on yeast extract-MacConkey agar or eosin methylene
blue plates; incubation of the heat-inactivated cells in cows'
whole or skim milk resulted in growth occurring after 10 days.
Cells heat-inactivated at 60°C for 15 min grew in buffaloes'
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whole milk, cows' milk cream (50% fat) and in ice-cream mix.

Reactivation of cells heated at 60°C for 20 min also occurred in
the ice cream mix. When this strain was heated at 63°C for 5
min, no growth was observed in any of the reactivation media.
The other 2 strains of E. coli showed reactivation in cows' milk
and buffaloes' milk after heat-inactivation at 63°C for 20-25

min, and both grew in ice cream mix after exposure to 63°C for
30 min. Pre-incubation of strain 0111:84 at 22 or 44°C before
exposure to 60°C resulted in no growth occurring in cows' skim

milk; pre-incubation of the other 2 strains at 22 or 44°C resulted
in lower heat resistance, growth being observed in cultures
heated at 60°C for 25 min. In general, survival increased with
increasing initial concn. of heat-treated cells. Reactivation of
heat-inactivated E. coli cells in cows' skim milk was greater at
pH 7.0 than at pH 6.0 or 8.0.
1100 MOITAR, J. Objective evaluation of the UHT process
with respect to the quality of milk. Netherlands Milk and Dairy
Journal (1985) 39 (I) 15-25 [En, nl, 4 ref.] Gov. Dairy Res.
Sta., Brusselsesteenweg 370, B-9230 Melle, Belgium.
UHT treatment must be severe enough to destroy bacterial
spores and enzymes, but must still preserve the organoleptic and
nutritional quality of the milk. A graphic method, based on the
kinetic curves for the destruction of Bacillus subtilis, the inactivation of milk proteinases, the formation of hydroxymethylfurfural (HMF) and the loss of available lysine, makes
it possible to evaluate UHT processes objectively as far as the
quality of milk is concerned. The quality is expressed in terms of
lethality (L, destruction of spores and proteinase), which must
be ;;>1, and chemical effect (CE, formation of HMF and loss of
lysine), which must be <1. Evaluation of several industrial
UHT plants shows that in the case of direct heating systems, no
quality problems are expected (L > 1; av. CE = 0.33), but in
indirect heating systems chemical changes detrimental to the
taste and nutritive value had occurred (av. CE = 1.65).
BEUMER, R. R.; NOOMEN, A.; MARIJS, J. A.;
E. H. Antibacterial action of the lactoperoxidase system on Campylohacter jejuni in cow's milk. Netherlands Milk and Dairy Journal (1985) 39 (2) 107-114 [En, nl,
36 ref.] Dep. of Food Sci., Agric. Univ., De Dreijen 12, 6703
BC, Wageningen, Netherlands.
The lactoperoxidase system in milk is thought to have an
antibacterial effect on Campylobacter jejuni. Survival of the
organism was studied in milks with various lactoperoxidase system activities. Inactivation of the system by heat treatment of
milk, addition of cysteine, or by adjustment of pH to 7.5 allowed
C. jejuni to survive; stimulation of the system by adjustment of
pH to 5.5, or by addition of thiocyanate and H 20 2 caused a
reduction in viable numbers. A reduction also occurred when
lactoperoxidase was added to heat-sterilized milk, whereas
enhanced survival occurred in milk ultrafiltration permeate.
Survival of C. jejuni was reduced when low-temp. pasteurized
milk was stored at 30 rather than 7°C.
1101

KAMPELMACHER,

1102 KROLL, R. G. The cytochrome c oxidase test for the
rapid detection of psychrotrophic bacteria in milk. Journal of
Applied Bacteriology (1985) 59 (2) 137-141 [En, 15 ref.]
National Inst. for Res. in Dairying, Shinfield, Reading RG2
9AT, UK.
A new, rapid and inexpensive method for detection of
psychrotrophic bacteria in milk is based on the measurement of
cytochrome c oxidase which is not generally present in the nonpsychrotrophic bacterial flora of milk. Samples of milk ( 4 ml)
are mixed with 1 ml of a 1% solution of N,N,N',N'etetramethylp-phenylenediamine dihydrochloride and incubated at 25°C for
5 min. The colour of the mixture is recorded by eye on a scale
from 0 (white) to 7 (dark blue). No oxidation of the dye was
observed with aseptically-collected milk from mastitis-free cows
or from cows challenged with endotoxin to give a high somatic
cell count. With both raw and pasteurized milk samples, the
blue colour increased with increasing total bacterial counts.
correlation coeff. being 0.92 and 0.84 for pasteurized and raw
milk, resp. Psychrotroph counts in raw milk correlated more
closely (r = 0.94) with blue coloration. It is concluded that the
cytochrome coxidase test gives a good indication of the presence
of Gram-negative psychrotrophic bacteria at >I 0 4 c.f.u.fml in
raw or pasteurized milk.
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1103 MITCHELL, G. E.; EWINGS, K. N. Quantification of
bacterial proteolysis causing gelation in UHT-treated milk. New
Zealand Journal of Dairy Science and Technology ( 1985) 20
(I) 65-76 [En, 24 ref.] Otto Madsen Food Res. Lab., Queensland Dep. of Primary Industries, Hamilton, Australia.
Addition of 8 purified protcinascs, derived from psychrotrophic bacteria (Pseudomonas jluorescens and Serratia
marcescens), to UHT-trcatcd milk resulted in a correlation (r =
0.86) between gelation time and proteinase activity. A threshold
value for enzyme activity of 30 mU/ml was determined for a
shelf-life >5 months at 23°C. No correlation was found
between extent of proteolysis, as measured by non-casein N or
non-protein N, and gelation time of UHT-treated milk.
1104 GRIFFITHS, M. W.; PHILLIPS, J.D.; MUIR, D. D. Postpasteurization contamination - the major cause of failure of
fresh dairy products. [Review]. In Hannah research 1984.
Ayr, UK; Hannah Research Institute (1985) 77-87 ISBN 0905151-38-0 [En, 60 ref.]
Microorganisms found in pasteurized milk products, and
the importance, source(s), detection and elimination of postpasteurization contamination are considered.
1105 ABGRALL, B.; BOURGEOIS, C. (Enumeration of Clostridium tyrohutyricum spores by membrane filtration and culture on an agar medium.] DCnombremcnt des spores de
Clostridium tyrobutyricum par filtration sur membrane et culture sur milieu gelose. Lait (1985) 65 (647 /648) 45-53 [Fr, en,
12 ref.] ADRIA, 6 Rue de l'Universite, BP 313,29191 Quimper
Cedex, France.
For counting spores of Clostridium tyrobutyricum, milk
was treated with trypsin and filtered through a membrane filter
as described previously [see Journal of Dairy Science (1984)
67, 2493]
and the filter placed on an agar
medium and incubated at 37°C for 48 h under anaerobic condie
tions. The agar medium used was reinforced clostridial medium
(RCM) modified by adding cycloserine at 200 Jlg/ml to inhibit
Bacillus spp. This medium detects all clostridia present. Addition of acid fuchsin at 1 g/1 enables C. tyrobutyricum colonies to
be distinguished from other Clostridium spp. The method enabled C. tyrobutyricum spores (added at 330 or 1640 spores/!) to
be quantitatively recovered from milk.
1106 GUY, E. J.; HICKS, K. B.; FLANAGAN, J. F.; FOGLIA, T.
A.; Hm.siNGER, V. H. Effect of storage of raw and pasteurized
goats' milk on Havor acceptability, psychrotrophic bacterial
count, and content of organic acids. Journal of Food Protection
(1985) 48 (2) 122-129 [En, 15 ref.] E. Reg. Res. Cent., Philadelphia, Pennsylvania 19118, USA.
A blend of milk from Toggenburg, Nubian and Saanen
goats was pasteurized at 63°C for 30 min (LTP) or at 72°C for
15 s (HTST) after 0 to 15 days at 4-5°C. After storage for I, 4
and 9 days, resp., the raw milk contained 104, 1.8 X 10 5 and 63
million total bacteriafml, 10 3,2.8 X 105 and 8 million psychrotrophs/ml, 2200, 36 000 and 4 million Pseudomonas spp.fml
and 1300, 1400 and 780 coliformsfml. Milk that had been
HTST pasteurized after storage for I, 8 and l I days, resp., had
organoleptic scores (on a 9-point hedonic scale) of 7.34, 6.25
and 4.22 initially; scores decreased during storage for 6 wk and
were negatively correlated (P < 0.05) with storage time of
pasteurized milks prepared from I- and 8-day-old raw milk.
L TP pasteurized milk prepared from 12-day-old raw milk was
unacceptable organoleptically, and that prepared from 8-dayold raw milk received lower organoleptic scores throughout subsequent storage than did LTP pasteurized milk from 2-day-old
raw milk. Age of milk at pasteurization did not affect rate of
growth of recontaminating psychrotrophs in the pasteurized
milk, which was rapid even from recontamination with <I 00
c.f.u.jml. Changes in some organic acids in the milks during
storage were monitored by HPLC analysis.
1107
HARVEY, J.; GILMOUR, A.
Application of current
methods for isolation and identification of staphylococci in raw
bovine milk. Journal of Applied Bacteriology (I 985) 59 (3)
207-221 [En, 45 ref.] Dep. of Agric. for Northern Ireland,
Newforge Lane, Belfast BT9 5PX, UK.
Samples of raw milk were examined for counts of somatic
cells, total viable bacteria, staphylococci (Schleifer & Kramer's
medium) and Staphylococcus aureus (Baird-Parker medium,
Baird-Parker medium with pig plasma and Baird-Parker
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medium with additional antibiotics). For the isolation of staphy-

lococci from raw milk, Schleifer & Kramer's medium was found
to be very selective and in general performed satisfactorily.
From results obtained with the 3 remaining media, the contin-

ued use of Baird-Parker medium for isolation of S. aureus from
raw milk is recommended with the proviso that colonies selected
for identification should include those that clear and do not clear
the egg yolk.and are not limited to colonies with diam. >I mm.
Staphylococci isolated from raw milk were identified by key
tests using a multipoint inoculation procedure. A selected number were also examined by the API STAPH system in conjunction with the API LAB computer programme for identification
of staphylococci. Of the staphylococci examined, 90.0% were
identified using the multipoint procedure. For strains identified
asS. aureus, S. hyicus subsp. hyicus, S. epidermidis, S. simu/an.r. S. xylosus or members of the S. hominisfS. warnerifS.
haemolyticus group, the API system provided confirmatory evidence. With strains identified by the multipoint procedure asS.
hyicus subsp. chromogenes, S. sci uri subsp. sciuri and S. sciuri
subsp.lentus, the API system did not always provide concurring
results. Several strains which could not be identified by the
multipoint procedure could be identified by the API system. S.
aureus, S. hyicus subsp. hyicus and S. hyicus subsp.
chromogenes strains isolated from milk were examined for production of enterotoxins A-E. Only 3.9% of S. aureus strains
produced detectable enterotoxin (type C). None of the S. hyicus
subsp. hyicus or S. hyicus subsp. chromogenes strains produced
any of the known entcrotoxins.
1108 MERGL, M. [Production of choice milk on Czechoslol'nk dairy farms.]
roba v)rberoveho mleka v zemedelsk)rch
zavodech. frumys Potravin (1984) 35 (II) 567-568 [Cs)
V)rzkumnY Ustav Mlekdrensk)r, Prague, Czechoslovakia.
As a result of introduction of quality payment for milk in
Czechoslovakia in 1977, 1st quality milk accounted for 59 .3,
79.0, 86.1 and 90.5% of delivenes in 1977, 1980, 1982 and 1983,
rcsp. Choice milk requirements include: total bacterial count
<G200 000/ml, coliforms <G1000fml, somatic cell counts <G500
000/ml and SNF ;;.8.7%; this milk quality attracts an additional payment of K~s 0.5/1. Classification of deliveries of
selected producers showed that 97% achieved the top cleanliness
quality, 99% achieved top results for resazurin test, 41, 78 and
68% satisfied the choice milk requirements for total, coliform
and somatic cell counts, resp., and I 00% contained =s;;:2000 heatresistant microorganismsjml. Performance of leading dairy
farms in delivery of choice milk and its products is outlined.

vll

1109 MANNERS, J. G. Trends in microbiological testing of
milk and dairy products. Australian Journal of Dairy Technology (1985) 40 (2) 73-75 [En] Gilbert Chandler lnst. of Dairy
Tech., Werribee, Victoria 3030, Australia.
The relative advantages and disadvantages of the following
tests for rapid estimation of the bacteriological quality of raw
milk arc compared: direct microscopic count; direct
epifluorescent filter technique: Bactoscan: A TPase technique;
and impedance/conductance. The usc of rapid tests for measuring other quality parameters. such as detection of antibiotics
residues, sporcformcrs, Gram-negative bacteria or very low
levels of lipolytic and proteolytic enzymes. is explored. The
utilization of these rapid techniques at the dairy plant for inprocess control andfor rapid clearance of end product, is
discussed.
1110
PREKOPPOVA, J.; JAMRICHOVA, S.
(Effect of cream
starter culture activity on the survival of eoliforms in milk.)
Vplyv aktivity smotanovcj kultllry na prcZivanic koliformnYch
zarodkov v mlieku. Pri!mysl Potr,avin (1985) 36 (6) 31_0-312
[Sk, en, ru, 4 ref.] VYskumnY Ustav Mliek3rensky, Zilina,
Czechoslovakia.
The effect of a cream starter culture on the growth of
coliforms was studied in 4 experiments, using milk pasteurized
at 90°C with 5 min holding. The milk was inoculated with I%
cream culture of normal or reduced activity (determined by the
phenol test) and 0.1% Escherichia coli suspension was added,
and the milk was incubated at 21-23°C for 12 h; it was then
transferred to a refrigerator. Coliforms were determined after 4,
8, 12 and 24 h by the bromothymol blue and trypaflavin test
after 48-h incubation at 37°C. When the active culture was
used, the max. coliform counts were lower (10 4/ml) than for the
less active culture (10 5fml), the reduction in the counts
occurred always earlier (by 12 h) and the generation time was

longer (94-174 vs. 62-104 min). The importance of the use of an
active culture which rapidly produces sufficient amounts of
inhibitory substances to suppress coliforms is emphasized.
1111
RAMADE, C.; TIGAUD, S.; COCHAT, N.; VINCENT, P.
[Human infectious diseases attributed to consumption of cows'
milk.] Les maladies infectieuses humaines attribuees Ia consommation du lait de vache. Aspects actuels. Sciences Veterinaires Midecine Comparee (1985) 87 (1/2) 53-61 [Fr, en, 23
ref.] Lab. de Bact., Hiipital de Ia Croix-Rousse, 69317 Lyon
Cedex 04, France.
This review article considers the methods by which milk
becomes contaminated with microorganisms causing diseases in
humans. Besides the well-known bovine tuberculosis, brucellosis
and mastitis staphylococci and Streptococcus agalactiae which
are transmitted via the mammary gland, the contamination can
also occur via faecal material and during transport, processing
and distribution of the milk. The microorganisms responsible
for milkborne diseases arc discussed in detail, and include
Campylobacter jejuni. Str. aga/actiae, Coxiella burnetii, Lysteria monocytogenes, staphylococci and salmonellae.

a

1112 VLACHOS, 1.; LITOPOULOU-TZANETAKI, E. Free fatty
acid production by some Bacillus strains grown in UHT milk at
room temperature. Milchwissen.rchaft (1985) 40 (9) 521 [En,
de, 7 ref.) Dep. of Dairy Tech., Univ. of Thessaloniki, Thessaloniki, Greece.
The ability of 6 strains of Bacillus spp. (2 strains each of B.
coagulans, B. licheniformis and B. macerans) to release free
fatty acids from UHT milk was studied during incubation at
22°C for 7 days. Both strains of B. coagz1/ans released free fatty
acids after 7 days, C6:0, CIO:O and CIS:! acids being released
by I strain and C10:0-C18:1 and C22:0 acids by the other. Only
I strain of B. licheniformis was lipolytic, releasing C I 0:0-C 18: I
acids~ similarly only I of the B. macerans strains was lipolytic,
releasing C12:0, C14:0 and C!6:0 acids.
lll3
JAYACHANDRAN, T.; KRISHNAMURTHI, P. S.;
NATARAJAN, N.
Study on the incidence and distribution of
Bacillus subtilis and other spore formers in l'arious sources of
milk supplies. Cheiron (1985) 14 (2) 98-100 [En, 12 ref.) Dcp.
of Dairy Sci., Madras Vet. Col!., Madras 600007, India.
A total of 48 milk samples, collected in India from an
organized dairy, dairy plant, village and street vendors resp.,
had mean spore counts of 300, 630, 1300 and 13 800 c.f.u.fml,
with incidence of Bacillus subtilis being 38.9, 35.7, 37.5 and
34.6%, resp. The overall distribution of sporeformers was 36.8%
B. subti/is, 15.8% B. megaterium. 13.2% B. coagulans, 12.3% B.
cereus, 7.0% B. pumi/us, 6.1% B. /icheniformis, 5.3% B. sphaericus, 1.8% B. firm us and 1.8% unidentified spores.
1ll4
lAYACHANDRAN, T.; KRISHNAMURTIII, P. S.;
NATARAJAN, N. Study on biochemical changes by spores of
Bacillus subti/is in pasteurised milk and boiled milk. Cheiron
(1985) 14 (2) !38-142 [En, 12 ref.) Dep. of Dairy Sci., Madras
Vet. Coli., Madras 600007, India.
Aseptically-collected cows' milk was laboratory-pasteurized or boiled for 5 min, and incubated at 30°C with and without added Bacillus subtilis spores (about 12 000 sporesjml in
pasteurized and 2200/ml in boiled milk). During a 24-h incubation of milk with and without B. subtilis. rcsp., titratable acidity
(as% lactic acid) increased from 0.14 to 0.225 and from 0.14 to
0.185 in pasteurized milk and from 0.14 to 0.31 and from 0.15 to
0.22 in boiled milk. Proteolysis occurred more rapidly in the
presence of B. subti/is than in its absence, with milk being cloton-boiling positive after 12 h in the presence and 16 h in the
absence of B. subti/is in both pasteurized and boiled milk.
1115 BIGALKE, D. Identification of post-pasteurisation milk
contamination. Food Industries of South Africa (1983) 36 (I)
48-49 [En, 5 ref.)
The author discusses a method of identifying post-pasteurization contamination, involving line sampling combined with
the Moseley Keeping Quality Test. Large samples (50-100 ml)
taken at various points in the dairy are incubated at 7.2°C for 57 days, after which counts of ~ 10 000 indicate contamination.
Sources of post-pasteurization can thus be pinpointed. An
example is given, in which contamination was traced to a milk
tank, subsequent examination of which revealed a crack. Since
this method requires 7-9 days to give a result, use of a continuous monitoring system is recommended. It is considered that the
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key elements to a successful monitoring programme are daily
monitoring, aseptic sampling technique, sufficient sample val.
and suitable incubation procedures to allow contaminants to
grow and be detected.
1116
KORLATH, J. A.; 0STERHOLM, M. T.; JUDY, L. A.;
FORFANG, J. C.; ROBINSON, R. A. A point-source outbreak of
campylobacteriosis associated with the consumption of raw milk.
Journal of Infectious Diseases (1985) 152 (3) 592-596 [En, 40
ref.] Acute Disease Epidemiology Sect., Minnesota Dcp. of
Health, Minneapolis, Minnesota, USA.
After a visit to a dairy farm, 22 of 49 school children and 3
of 21 adult supervisors developed acute enteritis. Comparison of
affected and non-affected children and adults implicated consumption of raw milk during a picnic break and hand milking of
cows. There appeared to be a dose response between the severity
of illness and the amount of milk consumed, but neither the
incubation period nor the duration of illness were related to the
amount of milk. Campylobacter jejuni was isolated from stools
of 4 affected children and from 1 asymptotic adult who had
drunk milk; no Salmonella, Shigella or Yersinia spp. were isolated. 3 children and I adult who regularly consumed raw milk
were not affected after drinking 2 or more glasses. No C. jejuni
was isolated from milking equipment.
1117 RICHARD, J. !Causes of microbial contamination of
milk on the farm.] Recherche de bio-indicateurs des causes de
pollution microbienne du lait Ia ferme. Sciences des Aliments
(1985) 5 (Hors serie IV) 9-12 [Fr, 8 ref.] Lab. de Microbial.
Laitiere, INRA, 78350 Jouy-en-Josas, France.
Studies were conducted on 24 farms to evaluate the potential contribution of (i) udder skin and (ii) the milking machine
to the microbial count of milk. 5 groups of bacteria were studied: total flora on plate count agar; total psychrotrophs; penicillin-resistant psychrotrophs; coliforms; and heat-resistant
bacteria. Calculated values for level of contamination of milk
showed total counts to be similar for (i) and (ii); however, (ii)
gave markedly higher contamination with the other groups of
bacteria studied. Correlations between counts of the various
groups were much higher for (ii) than for (i). Dominant floras of
(i) and (ii) differed considerably. In the absence of bacterial
multiplication, high counts of psychrotrophs, heat·resistant bac·
teria and coliforms suggested contamination via the milking
machine; poor storage conditions on the farm resulted in high
counts of psychrotrophs and coliforms, but not heat·resistant
organisms. It may therefore be possible to diagnose the source of
microbial contamination of farm milk samples.

a

1118
PITON, C.; RICHARD, J.
[Psychrotrophic
pseudomonads in raw milk.l Les Pseudomonas psychrotrophcs
du Ia it cru. Sciences des Afiments ( 1985) 5 (Hors serie IV) 1316 [Fr, 8 ref.] Sta. Exp. Laitii:rc, INRA, 39800 Poligny,
France.
On 20 farms, the psychrotrophic pseudomonad flora of (i)
udder skin and (ii) milking machmes was studied in relation to
the importance of these as sources of contamination of raw milk.
Characteristics of Pseudomonas isolates studied included: colony colour; formation of a fluorescent pigment; acid production;
presence of cytochrome oxidase; production of proteinase; and
production of lipase. The results showed (ii) to be a much
greater source of contamination of milk with Pseudomonas spp.
than (i). Isolates from (i) and (ii) differed considerably in the
characteristics studied.
1119

MILLIERE, J. B.; VEILLET-PONCET, L.

[Flavobacter-

ium, a psychrotrophic, caseolytic bacterium in raw milk.]
Flavobacterium, bactCrie psychrotrophe casColytiquc du lait
cru. Sciences des Aliments (1985) 5 (Hors serie IV) 17-20 [Fr,
4 ref.] Lab. de Microbial. Alimcntaire, ENSA!A-!NPL, 32
Rue Sainte Catherine, 54000 Nancy, France.
Studies were conducted on 50 samples of refrigerated raw
milk collected in May-June from farms in the Nancy region,
and having relatively high psychrotroph counts. The caseolytic
psychrotrophic flora comprised 1-70% of the total psychrotrophic flora. 96.7% of the caseolytic flora was Gram·negative.
Of 996 isolates, 531 were Flavobacterium spp., 324
Pseudomonas fluorescens, 61 Serratia marcescens, 35 Aeromonas spp., 33 Micrococcus spp., 11 Acinetobacter
calcoaceticus and I Enterobacter cloacae. Flavobacterium spp.
were absent from 7 samples but comprised the whole of the
aerobic cascolytic psychrotrophic flora in 10 milks. The

Flavobacterium isolates formed a homogeneous group: characteristics are discussed. Problems with identification of the
Flavobacterium isolates at the species level are considered. The
practical significance of Flavobacterium in raw milk is discussed, with reference to spoilage of milk products and possible
pathogenicity.
1120 RICHARD, J.; BRAQUEHAYE, C. (Coliform bacteria in
raw milk.] Les bacteries coliformes du latt cru. Sciences des
Aliments (1985) 5 (Hors scrie IV) 21-24 [Fr, 9 ref.] Lab. de
Microbial. Laitiere, INRA, 78350 Jouy·en·Josas, France.
Studies were conducted on coliform of (i) udder skin and
(ii) milking machines, in relation to the importance of these as
sources of contamination of raw milk. Samples from approx. 20
farms were investigated. Coliform counts were much higher for
(ii) than for (i). Counts in rinsings from (ii) increased with
increasing complexity of the plant, and were influenced by the
cleaning method used. Escherichia coli predominated in (i)
samples; Hafnia alvei predominated in (ii), followed by E. coli.
Approx. 66% of (ii) isolates were psychrotrophs vs. approx. 15%
of (i) isolates. The results are considered in relation to the
unsuitability of coliform counts as an indicator of faecal
contamination.

BANKS, J. G.; BOARD, R. G.
Preservation by the
1121
lactoperox_idase system (LP-S) of a contaminated infant milk
formula. Letters in Applied Microbiology (1985) I (5) 81-85
[En, 16 ref.] Sch. of Bioi. Sci., Univ. of Bath, Bath BA2 7AY,
UK.
Infant formula, reconstituted according to manufacturer's
instructions and with or without addition of an activated
lactoperoxidase system (LP-S, containing lactoperoxidase, glucose oxidase and 0.52 mM KSCN), was inoculated with the
mixed flora contained in lake water, and incubated at 30°C for
72 h. In the control sample, proliferation of Enterococcus and
Pseudomonas spp. and Enterobacteriaceae occurred in 24 hand
Enterobacteriaceae dominated the microbial population. However, in the presence of LP-S, these bacterial species failed to
grow during the first 24 h, whereas yeasts proliferated and
Rhodotorula glutinis was the dominant species at 48 h. Beyond
48 h, and associated with the exhaustion of thiocyanate, a nonpigmented yeast displaced R. glutinis in the sample containing
LP-S. Glucose utilization and pH drift were also reduced in this
sample.
1122 SZAKALY, S.; FARKAS, G.; SCHREM, J.
Data on the
process of microbiological damages in liquid milk. In Microbial
associations and interactions in food /edited by Kiss, /.; DeUk,
T.; Incze, K.j. Dordrecht, Netherlands; D. Reidel Publishing
Co. (1984) 113-117 ISBN 90-277-1802-4 [En, 6 ref.] Hungarian Dairy Res. Inst., Pees, Hungary.
Shelf-life of pasteurized milk in Hungary was shown to be
dependent on the total plate count (TPC). of the raw milk from
which it was prepared. Shelf-life of freshly pasteurized class I
milk (containing TPC <500 000/ml), class II milk (with TPC
of 500 000-3 millionfml) and class lll milk (TPC >3 millionfml) was, rcsp., 6.50, 5.83 and 3.71 days at 4°C and 2.75,
2.16 and !.85 days at t5•C. After packaging the pasteurized
milks, shelf-life at 4°C was reduced to 2.25, 4.00 and 3.07 days
for class l, II and lll milk, resp. These findings indicate that
considerable post-pasteurization contamination has occurred
during packaging. Bacterial analysis of freshly-pasteurized milk
showed that the proportion of acid-producing bacteria, psychrotrophs and coliforms in TPC was reduced and the proportion of
thcrmophilcs and aerobic sporeformers increased (compared
with the raw milk). The bacterial flora of packaged pasteurized
milk changed to one similar to that of raw milk.

))23
BASSALIK-CIIABIELSKA, L.; KR6LIKOWSKA, K.;
NIEDZIELSKA, A.; TYCZYNSKA, B.
Growth of staphylococci
and streptococci in raw milk. In Microbial associations and
interactions in food fedited by Kiss, /.; Deiik, T.; Incze, K.}.
Dordrecht, Netherlands; D. Reidel Publishing Co. (1984) 119122 ISBN 90-277-1802-4 [En] Inst. of Bioi., High Pedagogical
Sch., Kielce, Poland.
The main aim of this study was to determine the susceptibility of staphylococci and streptococci to antimicrobial factors
(e.g. somatic cells) found in milk. Normal milk (somatic cell
count <I X I O' fml), from a hcalthl udder quarter and 'active'
milk (somatic cell count approx. 10 /ml) from a healthy udder
quarter which had been aseptically stimulated (by treatment

•
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with a sterile filtrate prepared from a nutrient broth culture of
Staphylococcus aureus) were inoculated with I of 3 strains each
of Staph. aureus and Streptococcus agalactiae and incubated
either aerobically or anaerobically for .e;;;;I2 hat 37°C. Microbial growth and the Eh or the cultures were determined. The
major conclusions reached were that, in general, staphylococci
in raw milk were more susceptible than streptococci to low Eh
and that, under aerobic conditions, streptococci are more susceptible than staphylococci to antimicrobial factors in raw milk.
1124 SZITA, G.; KATONA, F.; BIR6, G. Studies on the source
of coliform and Escherichia coli contamination of machine
milked milk. In Microbial associations and interactions in food
[edited by Kiss, /.; Deak, T.; Incze, K.f. Dordrecht, Netherlands; D. Reidel Publishing Co. (1984) 129-134ISBN 90-2771802-4 [En]lnst. of Food Hygiene, Univ. of Vet. Sci., Budapest, Hungary.
A survey was made or total bacterial counts (TBC),
coliForm counts (CC) and Escherichia coli counts (ECC) in
milk obtained from machine milking buckets and milk tanks
and in rinsing water used to clean this equipment. Results indicated that TBC were practically identical in all samples, while
CC and ECC were lowest in milk from buckets and highest in
rinsing water. Cleansing of buckets by conventional and experimental procedures reduced all 3 counts. The survey was
extended to include measurement ofTBC, CC and ECC in teats
and cow faeces. Several conclusions are drawn, e.g. contamina-

tion of milk by coli forms originates mainly from poorly cleansed
milking and milk handling equipment; teats have a low CC even
when not disinfected; and high CC in milk immediately after
milking is not necessarilx indicative of contamination by faeces.
Improper cleaning of m1lking equipment is a more likely source
of contamination.
1125 KUREK, C. [Some veterinary aspects of milk hygiene.
I. Microbiological indices.] Niekt6re weterynaryjne aspekty
higieny mleka. I. Wska:Zniki mikrobiologiczne. Medycyna
Weterynaryjna (1985) 41 (I) 17-20 [PI, 46 ref.] Zakrad
Higieny Weterynaryjnej lnst. Higieny, 80-316 Gdansk 5,
Poland.
This lecture on problems of milk hygiene and quality,
presented at a meeting of the Polish Society of Veterinary Sciences on 28 Sept. 1984 in Lublin, Poland, deals with milk-borne
diseases assoc1ated with Enterobacteriaceae, Campylobacter
fetus subsp. jejuni, Streptococcus spp. (with particular reference to Str. agalactiae), Staphylococcus aureus, Pseudomonas
spp., Bacillus cereus and Clostridium perfringens which may be
present in raw milk.

•

1126 MAJEWSKI, T. [Assessment or microbiological quality
of milk in Lublin province, Poland.) Ocena jakoSci mikrobiologicznej mleka w wojew6dztwie lubelskim. Medycyna Weterynaryjna (1985) 41 (I) 21-24 [PI, ru, en, 12 reF.]Inst. Zywienia
& Higieny Zwierz~t. Wydziat Zootcch., AR, 20-033 Lublin,
Poland.
Evening and morning milk from 10 private dairy farms, 3
state dairy farms, 5 collection points and a dairy factory were
examined for contents of mesophilic psychrotrophic and acidifying microorganisms, coliforms, numbers of somatic cells and
titratable acidity. In general, bacterial contamination was
greater in p.m. than in a.m. milk. Microbiological quality of
milks collected when the air temp. was > 1
was worse than
that of milks collected when the air temp. was < 10°C. Transport to collection points and to the dairy factory resulted in a
reduction of milk quality.

ooc

1127 EL-BASS!ONY, T. A.; ABOUL-KHIER, F. A.; MOUSTAFA,
M. K.; AHMED, A. A.
Psychrotrophic bacteria in raw and
pasteurized milk. Assiut Veterinary Medical Journal (1985) 14
(27) 115-119 [En, 17 reF.] Dep. of Food Hygiene, Assiut Univ.,
Assiut, Egypt.
40 random retail samples of raw milk from Assiut City
were tested for psychrotrophs; thermoduric psychrotrophs (TP)
were determined after laboratory pasteurization (63°Cf30
min) and storage at 7°C for 0 or 7 days. Counts obtained with
incubation at 2J•C For 25 h, which were slightly higher than
those obtained with incubation at 7°C for 10 days, ranged from
42 000 to 24 millionfml (mean 952 000/ml) for psychrotrophs
and From 67 to 49 000/ml (mean 980/ml) For thermoduric
psychrotrophs. 15 and 61.5% of samples contained thermoduric
psychrotrophs after storage for 0 and 7 days, resp. Distribution

of psychrotrophs in raw milk was 27.8% Pseudomonas, 22.2%
cohforms, 14.4% Proteus, 13.3% Alcaligenes, 11.1% Bacillus.
5.6% Flavobacterium, 3.3% Micrococcus and 2.2% Streptococcus spp. Thermoduric psychrotrophs were 81.2% Bacilllus,
12.5% Micrococcus and 6.2% Streptococcus spp.
1128 LAGRANGE, W. S. Iowa's manufacturing-grade milk
quality. Dairy and Food Sanitation ( 1985) 5 (9) 332-334 [En, 4
reF.] Dep. oF Food Tech., Iowa State Univ., Ames, Iowa 50010,
USA.
The USDA standards for manufacturing-grade milk, in
which class 1 milk must have a total aerobic count of <500 000
bacteriafml, class 2 must have <3 millionfml and undergrade
milk > 3 million(ml, were adopted by the state or Iowa in 1969.
In 1971, 60.1, 3 .I and 8.8% of milk samples were classified as
class I, class 2 and undergrade, resp.; by 1984, 88.9% were in
class I and only 1.8% of samples were undergrade. This
improvement in quality of raw milk has resulted in a decrease in
the number of Iowa farms producing manufacturing grade milk
(From 85% in 1960 to 37% in 1984). It is suggested that milk oF
poor bacterial quality should not be used in milk products for
human consumption, and that all farms should be encouraged to
produce Grade A milk ( <100 000 bacteriafml).
1129
KOTLAREK, J.; BARLIK, Z.; WOJCJECHOWSKA, A.;
DOBOSZYNSKA, B. [Evaluation of liquid milk quality in selected
hospitals in Bydgoszcz.] Pr6ba occny jakoSci mleka
spotywczego w wybranych szpitalach bydgoskich. Roczniki
Pmistwowego Zakfadu Higieny (I 983) 34 (5/6) 465-468 [PI,
en, ru, 8 reF.] Zakladu Higieny i Epidemiologii, Gdansk,
Poland.
During Nov. 1981-Nov. 1982, a total of 129 samples oF
milk delivered by road tanker to 2 local hospitals were analysed
For coliForms and total acidity. Results (tabulated) showed that
72.8% had coli titres above the permitted level, contamination
reaching IOOOX the permitted level in 39.5% of cases. On a
monthly basis, samples showing unacceptable contamination
levels ranged from 33.7% in March to 100% in Nov. and July,
with an average or 83.58%. In the acidity tests, 28 samples
(21.7%) had readings >8.0•SH. Study of the correlation
between excess acidity and coli titre showed the need for hospital authorities to be made aware of the danger of using over-acid
milk for production of products such as cultured milk and Cottage-type cheese.
1130 GiLLIS, W. T.; CARTLEDGE, M. F.; RODRIGUEZ, I. R.;
SUAREZ, E. J. Effect of raw milk quality on ultra-high temperature processed milk. Journal of Dairy Science (1985) 68 (II)
2875-2879 [En, 15 ref.] Mississippi State Univ., State College,
Mississippi 39762, USA.
20 samples of commercial grade A raw milk, in 4 categories
based on standard plate count («10 000, 10 001-100 000, 100
001-1 000 000 and >I 000 000/ml), were processed for 3 sat
149°C, then stored at 7.1 °C. Psychrotrophic and proteolytic
bacterial counts in the raw milk differed significantly among
categories, and both the Hull test and the trinitrobenzcnesulphonic acid test showed that samples in category 1
(«10 OOOJml) had significantly less proteolysis after UHT
treatment than samples in category 3. In all samples proteinase
activity was reduced by UHT treatment. Samples which had a
high plate count before processing tended to develop off-flavours
more quickly during storage of the UHT milk.
1131 DOMiNGUEZ RODRIGUEZ, L.; FERNANDEZ GARA YZABAL,
J. F.; VAZQUEZ BOLAND, J. A.; RODRIGUEZ FERRI, E.; SUAREZ
FERNANDEZ, G.
[Isolation of Listeria spp. from raw milk
intended for human consumption.] Isolation de micro-organismcs du genre Listeria a partir de lait cru destine aIa conSOiilmation humaine. Canadian Journal of Microbiology ( 1985) 31
(10) 938-941 [Fr, en, 29 ref.] Dep. de Microbial. e lnmunologia,
Univ. Complutense, 28040 Madrid, Spain.
Samples of refrigerated raw milk were collected over a 16
month period from a Madrid dairy supplied with milk from west
and central Spain. The 95 samples obtained were examined for
the presence of Listeria spp. Of the samples examined, 85
(89.5%) contained L. grayi, 45% contained L. monocytogenes.
16% contained L. innocua, 3% contained· L. welshimeri and 1%
contained L. seeligeri. The efficacy of different culture media
for sampling and enrichment and isolation of these bacteria is
discussed. The main source of the Listeria in raw milk is thought
to be faecal contamination.
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1132
PAVLOV, A.
(Yersinia enterocolitica in cows' raw
milk.) Veterinarnomedilsinski Nauki (! 985) 22 (3) 63-68 [Bg,
ru, en, 15 ref.] Ralonna Vet. Stantsiya, Ruse, Bulgaria.
286 cows' milk samples from 12 farms were tested for
Yersinia enterocolitica using various types of agar (MacConkey, Salmonella-Shigella, deoxycholate and Endo agar) and
various enrichment media (phosphate buffered saline, modified
Rappaport broth, selenite broth and Christenson-Jansen
medtum). The most effective procedure for detection of the

organisms was 2-stage enrichment in phosphate buffered saline

(! 4 days at 4 •q and modified Rappaport broth (2 days at
22•C), followed by incubation on MacConkey and Endo agar.
Treatment of the enrichment broths for 30 s with 0.25 or 0.5%
KOH immediately before transfer to the agar speeded up and
facilitated isolation of the organism. Of 34 samples that were

found positive, 20 came from one farm. The 34 strains isolated
were atypical and could be divided into 2 groups: (i) 23 strains

which fermented sucrose and L-rhamnose, but not raffinose, and
appeared to correspond to the proposed new species Y.frederiksenii; (ii) 11 strains which fermented raffinose and sucrose,
apparently belonging to the proposed species Y. intermedia.
1133 JANOSSY, G.; MAJOR, P. (Detection of low counts of
Shigella sonnei in milk in the presence of Escherichia coli.J
Egiiszsiigtudomfmy (1984) 28 (2) 188-192 [Hu, ru, en, 6 ref.
Orszagos Elelmezes- & Taplalkozastudomanyi Intezet, Budapest, Hungary.
In laboratory experiments, milk samples containing low
counts (10-100/ml) of Shigella sonnei and competing populations of Escherichia coli 3-5 orders of magnitude higher, were
enriched in Hajnas GN broth and Enterobacteriaceae broth and
plated onto MacConkey agar, eosinmethylene blue or deoxycholate~citrate agar and incubated at 37°C. Under ideal conditions, S. sonnei at 10/ml could be detected in enriched broth
inoculated onto deoxycholate citrate medium after only 6 h
enrichment in the presence of E. coli at 10 6fml.
1134 LEE, C. M. (Spoilage microorganisms encountered in
ultra-high-temperature processed milk.] Chinese Journal of
Microbiology and Immunology (1984) 17 (2) 86-91 [Ch, en, 22
ref.) Dep. of Envir. Eng., National Chung Hsing Univ.,
Taichung, Taiwan.
Of 40 strains of aerobic or facultative anaerobic microorganisms isolated from 37 samples of spoiled UHT milk, 13 were
identified as Bacillus spp. There were 6 B. cereus, 5 B.
/ichem]ormis, I B. brevis and 1 B. pumilus. The other 27 strains
were identified as 5 yeasts, 2 Pseudomonas spp., 3 Streptococcus spp., 12 Lactobacillus spp., I Shigella sp., I Aeromonas sp.
and 3 Micrococcus spp. Results indicate that the spoilage of
milk was caused mainly by contamination during filling. Bacillus strains isolated were mesophilic or thermophilic, and some
of them were also psychrotrophic.
1135 Joo, Y. S.; LEE, w. C.; PARK, Y. H.; PARK, J. M.
(Prolonging the storage time of raw milk by actiYation of the
lactoperoxidase system.] Korean Journal of Veterinary Public
Health (1984) 8 (2) 1-8 [Ko, en, 23 ref.) Dep. of Vet. Med.,
Kon-Kuk Univ., Seoul, S. Korea.
The av. thiocyanate concn. in raw milk from farms in the
Gyonggi region was 3.0 ± 1.5 p.p.m. Addition of thiocyanate at
13-15 p.p.m. and H 20 2 at 8.5 p.p.m. was effective in activating
the lactoperoxidase system in raw milk, enabling it to be stored
or 5 days at
In field trials,
for 12 hat 2o•c, 24 hat
activation of the lactoperoxidase system in 115 raw milk samples resulted in 74% of samples passing the Resazurin test after
storage for 16 hat I8-22•c.
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1136 GHALEB, H. M. Sterilized milk produced from different temperature-time combinations. I. Bacteriological aspects.
Journal of Agricultural Research, Tania University (1983) 9
(3) 629-638 [En, 8 ref.) Dep. of Dairying, Tanta Univ., Tanta,
Egypt.
Buffaloes' standardized milk instantly heated to 71 °C was
compared with milk sterilized using 12 different temp..time
combinations (109, 115 or 121 •c for 5, 10, 15 or 20 min).
Sterilizing effect, keeping quality. count and relative destruction
rate of mesophilic and thermophilic spores, and total viable
were improved with
count of fresh and stored milk at 32 or
increasing temp. and time of exposure. Keeping quality,
expressed in days. was related to sterilizing effect. Relative

ss•c

destruction rates for mesophilic spores were greater than those
for thermophilic spores.
1137 BOTHA, W. C.; LOCK, H.; JOOSTE, P. J. Tho applicability of the adenosine triphosphate method as a rapid bacteriological platform test. South African Journal of Dairy
Technology (1985) 17 (2) 59-64 [En, af, 26 ref.) Anim. &
Dairy Sci. Res. Ins!., 1675 Irene, South Africa.
A study was made of the reliability of the A TP luciferinluciferase bioluminescence technique for the rapid determination of bacteria in raw milk. From comparisons of resulting light
emission from ATP added to water, heated milk or raw milk, it
was apparent that the turbidity of milk absorbs some of the
emitted light. In addition, raw milk with high somatic cell
counts contains A TPase which hydrolyses some of the added
ATP before it can be measured. Although a 45 min incubation
for hydrolysis of non-bacterial ATP is recommended by the
manufacturer of the test kit (Lumac Systems, Basel, Switzerland), a 25 min incubation was found to be satisfactory. Correlations between total bacterial count and resulting light
emission depended on the range of bacterial counts. A 2nd order
regression line was obtained in the bacterial range 50 000-1
millionfml, whereas a linear regression line was obtained in the
range 100 000-10 million/mi. The ATP method is not recommended as a rapid bacteriological test.
1138 MERGt., M. [Choice milk. (Experimental checking of
production and purchase. I.).] V}'berove ml6ko. (Experiment<ilni
overovani produkce a mikupu.l.). ~rilmysl Potravin (1984) 35
(6) 307-309 [Cs, 7 ref.) Vyzkumny Ustav Mlekarensky, Prague,
Czechoslovakia.
Milk from selected producers was examined during a whole
yr, and data for incidences of samples satisfying or failing the
quality criteria for choice milk are tabulated. Data from 3 producers during 1980-1982 indicated that stringent control of
counts of total bacteria ( ""200 000/ml), coli forms ("" 1000/ml)
and psychrotrophic microorganisms (""50 000/ml) led to
achievement of choice milk quality, but that quality improve~
ment was still needed on the selected farms. Guidelines on conditions needed to achieve choice milk quality are presented.
1139 MOON, J. J.; AHN, J. S.; LEE, J. 0.; KWAK, I. S.; CHANG,
W. M.; YANG, W. Y. [Studies on the hygiene code of milk and
milk {lroducts.] Report of the National Institute of Health
(1984) 21,445-452 [Ko, en, 18 ref.] Dep. of Hygiene, National
lnst. of Health, Seoul, S. Korea.
A microbiological study was carried out to investigate the
current hygienic status of milk produced by dairy farms in the
vicinity of major Korean cities. Av. estimates of total live bacteria and coliform bacteria in raw milk were 1.5 X 107 and 4.9 X
10 5 c.f.u.jml, rcsp. Clean environmental conditions and
hygienic handling are recommended for the quality improvement of raw milk.
1140 SANTOS, E. C. DOS; VILELA, M.A. P.; SOUZA, H. M. DE
[A microbiological study of milk to compare the reductase test
with total plate count.] Estudo microbiol6gico do Ieite para
avalia~iio comparativa das provas de redutase e contagem
global. Revista do Instituto de Latidnios Ciindido Tostes
(1984) 39 (236) 3-6 [Pt, en, 5 ref.] lnst. de Laticinios Candido
Tastes, 36 100 Juiz de Fora, Minas Gerais, Brazil.
There was a correlation of 0.756 between dye reduction
time of 195 samples of raw milk, tested immediately after collection and after refrigeration for 24 h, and their total plate
counts. Linear regression equations linking dye reduction time
and plate count had a coeff. of determination of 57 .3%. The
correlation between plate counts of fresh and refrigerated milk
was 0.849 overall and 0.667 for samples with a reduction time
below 30 min; 42% of fresh and 61% of refrigerated samples had
reduction times <I .5 h. One shortcoming of the dye reduction
method for assessing milk quality was that 16 samples which
qualified on the basis of dye reduction time as Grade A milk had
plate counts >500 000/ml.
1141
MOITAR, J.; RENTERGHEM, R. VAN; VILDER, J. DE
Evaluation of the raw material for UHT milk by determining the
degree of protein breakdown through HPLC. Milchwissen·
schaft (1985) 40 (12) 717-721 [En, de, 18 ref.) Gov. Dairy Res.
Sta., Melle, Belgium.
Determination of psychrotrophic microorganisms is of
importance for quality control of milk products in general and
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UHT milk in particular. Some Gram-negative psychrotrophs
produce thermostable proteinases that limit the shelf-life of
UHT milk. An HPLC method is described for measuring proteolysis products in raw milk that are soluble in 8% trichloroacetic
acid. After storage of raw milk at 5-7°C, an increase was noted
in 2 of the protein breakdown products. Component 3 was
attributed to the formation of glycomacropeptides and component 4 to peptide formation typical of bacterial proteinases.
Examination of raw refrigerated milk samples with different
bacterial counts and stored for different times showed that there
was a significant relationship between counts of Gram-negative
psychrotrophs and the protein breakdown products. A significant relationship between sialic acid content of the TCA filtrate
and components 3 and 4 in milk was also established. For satisfactory shelf-life of UHT milk, the sialic acid content should not
exceed 4000 l'gfkg. Using this value, it was calculated that the
corresponding max. relative values for components 3 and 4 were
1.90 and 1.30, resp. Contribution of native milk proteinases to
the formation of the 2 specific protein breakdown components is
slight. By measuring the amounts of components 3 and 4 in
UHT milk, some idea of the bacteriological quality of the initial
raw milk may be obtained. The method is unreliable if applied
to UHT milk stored for long periods in unrefrigerated conditions, since proteolysis may have occurred during storage.
1142 GRAPPIN, R.; DASEN, A.; FAVENNEC, P. (Rapid automatic counting of bacteria in raw milk using the Bacto-Scan.)
Numeration automatique et rapide des bacteries du lait cru A
!'aide du Bacto-Scan. Lair (1985) 65 (649/650) 123-147 [Fr,
en, 25 ref.] Sta. Exp. Laitii:re, INRA, 39800 Poligny, France.
A brief description is given of the Bacto-Scan apparatus
(Foss-Electric) France) for automatic counting of bacteria in
raw milk by epiftuorescent microscopy. A comparison of the
Bacto-Scan procedure with the standard plate count (SPC)
method was made using pure cultures of different types of bacteria and milk samples with different bacterial loads. The lower
limit of the Bacto-Scan method was 30 000 c.f.u./ml. Good
correlation was found between the Bacto-Scan and SPC methods. Factors influencing results obtained by the 2 methods are
discussed, and the possible application of the Bacto-Scan
method in a milk quality payment scheme is considered. For
classification of milk into 3 grades ( < 100 000, 100 000-500 000
and >500 000 c.f.u.Jml), the Bacto-Scan and SPC methods
gave identical grades for 80% of samples; the Bacto-Scan
method upgraded 7% of samples and downgraded 13% compared with the SPC method.
1143
VISCONTI, A.; BOTTALICO, A.; SOLFRIZZO, M.
Aflatoxin Ml in milk, in Southern Italy. Mycotoxin Research
(1985) I (2) 71-75 [En, 13 ref.] lnst. Tossine e Micotossine da
Parassiti Veg., Consiglio Nazionale delle Ricerche, 70126 Bari,
Italy.
I 06 samples of locally produced milk in S. Italy were
analysed for aflatoxin M I contamination. Tabulated data
showed concn. of 5-91 ngjkg in 8 out of 31 samples of raw milk,
4-150 ngjkg in 59 out of 66 heat-treated milk, and 10-280
ngfkg DM basis (or 1-28 ng/kg as reconstituted milk) in 9 dried
milks. Results are discussed in the light of negative results
obtained in earlier surveys (attributed to the low sensitivity of
the analytical method used). A tolerance limit of 0.1 11g/kg in
liquid milk is suggested.
1144 MliRTLBAUER, E.; TERPLAN, G. [Enzyme immunoassay for aflatoxin M1 in milk and dried milk.] Ein enzymimmunologischer Nachweis von Aflatoxin M 1 in Milch und
Milchpulver. In 26. Arbeitstagung des Arbeitsgebietes Lebensmittelhygiene. Garmisch-Partenkirchen 30. September bis 3.
Oktober 1985. Leillhema: Konzepte und Tendenzen Kiinftiger
Lebensmittelhygiene. GiesscnfLahn, German Federal Republic; Deutsche Vetcriniirmedizmische Gesellschaft eV (1985)
339-349 ISBN 3-924851-03-4 [De, 14 ref.] Lehrstuhl flir
Hygiene & Tech. der Milch, Ludwig-Maximilians-Univ.
Miinchen, 8000 Munich 40, German Federal Republic.
A heterologous enzyme-linked immunosorbent assay
(ELISA) using aflatoxin Bl-enzyme conjugate was highly specific for aflatoxin Ml and had a min. limit of detection of 2.5
pgjml. Recovery of Ml added to milk at 5-30 pgjml were
approx. 93-95%. In a trial with 1 cow given 2.3 mg aflatoxin Bl,
Ml concn. in milk was greatest at the 1st milking, 8 h after
treatment, and elevated M I concn. were detected in milk for 6
days. When applied to dried milk samples containing Ml at 2-

90 pgfml, the ELISA method gave values slightly greater than
those obtained using TLC, but the variation in measurements
was similar for both methods and there was a very close correlation between them (r = 0.99).
1145 TIKHOVA, D.; PENEVA, V. [Determination ofaflatoxin
M 1 in milk by thin-layer chromatography.] Khranitelna Promishlenost (1984) 33 (5) 20-21 [Bg, ru, en, de]
A method for determining aflatoxin M 1 in liquid milk and
dried milk is described. The aflatoxin is extracted by an AOAC
method, using CHC! 3, followed by 3-dimensional TLC for
clean-up and identification. The mobile phases in the TLC are
diethyl ether and CHC! 3Jacetonefisopropanol (75:15:10). The
quantity of aflatoxin is estimated by comparing with an internal
standard. Results are confirmed by spraying the chromatogram
with 50% H 2S04 and heating for I 0-15 min at 100°C; this
changes the colour of the aflatoxin spot from bluish violet to
yellowish green.
FREMY, J. M.; QUILLARDET, P. The 'carry-over' of
1146
aflatoxin into milk of cows fed ammoniated rations: use of an
HPLC method and a genotoxicity test for determining milk
safety. Food Additives and Contaminants ( 1985) 2 (3) 201-207
[En, 19 ref., I fig., 3 tab.] Min. Agric., Lab. Cent. Hyg. Alimentaire, 75015 Paris, France.
Lactating cows were fed aflatoxin 8 1 (AFBJl contaminated
commodities and commodities which had been detoxified using
an autoclaving process. AFB 1 contents in untreated groundnut
meal, treated groundnut meal and a mixture of treated groundnut meal and soyamcal were 475, 6 and 3 l'g/kg, respectively.
The total excreted AFM 1, determined by high performance
liquid chromatography, was 1.08%, 14.7% and 6.35% of the
total ingested AFB 1 from untreated, treated and mixed treated
feed, respectively. An AFM 1 excretion peak was observed during the first 4 days of feeding the treated diet. Approx. 30% of
the untreated ingested AFB 1 appeared in milk as AFM 1• The
amount of AFM 1 in milk samples decreased quickly on following days. The genotoxicity test assays showed no differences
between the various experimental milk samples.
1147
GILBERT, J.; SHEPHERD, M. J.; WALLWORK, M. A.;
KNOWLES, M. E. A suney of the occurrence of aflatoxin M 1 in
UK-produced milk for the period 1981-1983. Food Additives
and Contaminants (1984) I (I) 23-28 [En, 14 ref., 3 tab.]
MAFF, Food Sci. Lab., Norwich NR2 4SX, UK.
A survey of bulked dried milks (277 samples) obtained at
monthly intervals during 1981-83 showed 98% of the samples to
have aflatoxin M 1 levels< 0.03 l'g/kg. Of 409 samples of liquid
milk examined over the same period, 94% had aflatoxin M 1
levels < O.Dl 11g/kg. Samples were initially screened by thin
layer chromatography followed by quantification using reverse
phase high performance liquid chromatography with fluorescence detection.
TYCZKOWSKA, K.; HUTCHINS, J. E.; HAGLER, W. M.,
Liquid chromatographic determination of aflatoxin M 1 in
milk. Journal of the Association of Official Analytical Chemists (1984) 67 (4) 739-741 [En, 8 ref., I fig., I tab.] W.M.
Hagler, Mycotoxin Lab., Dep. Poultry Sci., North Carolina
State Univ., Raleigh, NC 27695, USA.
The official AOAC method for aflatoxin M 1 in milk was
modified by replacing cellulose column chromatography with
cartridge chromatographic cleanup and replacing thin layer
chromatographic determination With liquid chromatographic
quantitation to yield a new method for bovine and porcine milk.
Recoveries of M 1 added to bovine milk at 0.25, 0.5 and I ng/ml
were 90.8, 93.4 and 94.1 %, respectively. The limit of detection
was < 0.1 ngjml for both bovine and porcine milk.
1148

JR.

Butter
1149 SLorrovA, A. [Comparison of nutrient media for estimating lipolytic microorganisms in butter.] Porovniivanie
Zivn}'ch pOd na stanovenie lipolytick}'ch mikroorganizmov v
masle. Prumysl J?otravin (1985) 36 (6),313-315 [Sk, en, ru, 13
ref.] V}'skumnY Ustav Mliek<lrensk)', Zilina, Czechoslovakia.
Four nutrient media comprising different combinations of
meat peptone agar with milk fat and dyes and tributyrin agar
were tested on 30 butter samples for their suitability for the
determination of lipolytic microorganisms. The tributyrin agar
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gave the best results with the counts of lipolytic organisms being
almost 40% higher than for the medium (meat peptone agar
with milk fat and Nile blue) mainly used at present in Czecho·
slovakia. Simple preparation and easy counting are additional
advantages. lt is recommended that tributyrin agar be used for
the determination of lipolytic microorganisms in butter and
other fat-rich milk products instead of the methods specified in
the Czechoslovak standards.
Cheese

See also abst. 847
I ISO LIEWEN, M. B.; MARTH, E. H Use of gas chromatography and mass spectroscopy to identify and determine lt3pentadiene in cheese or mold cultures. Zeitschnft fUr Lebensmittel-Untersuchung und -Forschung (1985) 180 (I) 45-47
[En, de, 6 ref.] Dep. of Food Sci., Univ. of Wisconsin-Madison,
Madison, Wisconsin 53706, USA.
A heads pace gas-sampling technique and capillary-column
gas chromatography /MS proved highly efficient for detection of
1,3-pentadiene both in Penicillium cultures and in cheese. The
compound, which has a kerosene-like odour, was detected in
mould-contaminated sorbate-treated cheese and in a sorbatefortified culture medium inoculated with a sorbate-resistant
pentadiene-producing strain of Penicillium roqueforti, but it
was not detected in uninoculated sorbate-fortlfied media,
sorbate-free cultures or sorbate-treated cheese without mould
growth. These results confirmed Marth's hypothesis
that sorbic acid is decarboxylated to 1,3-pentadiene by
sorbate-resistant moulds.
PREKOPPOVA., J. [Comparison of nutrient media for
1151
determination of yeasts and moulds in cheeses.) Bulletin
Potravinarskeho Yfskumu (1984) 2H4) 357-361 [Sk, ru, en, 3
ref.] Vyskumny Ustav Mliek:irsky, Zilina, Czechoslovakia.
Malt agar, agar with oxytetracycline and agar with chloramphenicol were tested for determination of yeasts and moulds
in cheeses. Both agars with antibiotics were satisfactory and
were more selective and had greater absorption than malt agar.
The agar with chloramphenicol was more convenient, because it
was easy and simple to prepare and manipulate, and the antibiotic could be added during preparation of the medium.
1152 SUMNER, S. S.; SPECKHARD, M. W.; SOMERS, E. B.;
TAYLOR, S. L. Isolation of histamine-producing Lactobacillus
huchneri rrom Swiss cheese implicated in a food poisoning outbreak. Applied and Environmental Microbiology (1985) 50 (4)
1094-1096 [En, 21 ref.] Dep. of Food Microbial. & Toxicology,
Food Res. lnst., Univ. of Wisconsin-Madison, Madison, Wisconsin 53706, USA.
A histamine-producing strain of Lactobacillus buchneri
was isolated from Swiss cheese that had been implicated in an
outbreak of histamine poisoning. It produced up to 4070 nmol of
histaminefml in MRS broth supplemented with 0.1% histidine.
The identification of this isolate, based on its biochemical, bacteriological and DNA characteristics, is described.
MASSON, A.
[Bacteriology of Vacherin Mont d'Or
1153
cheese.] BactCriologie du vacherin Mont d'Or. Sciences des
Aliments ( 1985) 5 (Hors serie IV) 113-117 [Fr, 3 ref.] Lab.
Cantonal, CH-1066 Epalinges, Switzerland.
The types of microoganisms commonly found in Vacherin
Mont d'Or cheese arc discussed. In 1973, contamination with
Staphylococcus spp. was a major problem. Since 1980 there has
been a decrease in the number of cheeses with high Staphylococcus counts, whereas counts of Escherichia coli have not been
reduced.
KALOGRIDOU-BASILEIADOU, D.; MANOL.KID~S, K.
1154
[Enterococci in Kasseri cheese.] De/tio Ethnikes Epitropes
Ga/aktos E//ados (1984) I (3) 51-57 [Gr, en, 15 ref.] Dep. of
Dairy Tech., Univ. of Thessaloniki, Thessaloniki, Greece.
In 37 samples of Kasseri cheese from different areas of
Salonika, total bacterial count was 3.4 million-720 million/g.
enterococcal count was 78 000-27 millionjg and coliform count
was 1200-4000/g. Streptococcus faecalis, S. faecalis subsp.
zymogenes, S. durans, S. faecium and S. bovis accounted for
61.9, 15.9, 9.5, 7.9 and 4.8% of 252 enterococcal isolates. S.
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faeca/is was found in all of the cheese samples; the other spp.
were found in 12, 13, 7 and 6 samples, resp.
1155
ALEKSIEVA, V.; KOSTOVA, N.; MLADENOVA, I.
(Microbiological im·estigations on Processed cheese.] Veterinamomeditsinski Nauki (1985) 22 (3) 77-83 [Bg, ru, en, 12
ref.) Tsentralen Nauchnoizsled. Vet. lnst., Sofia, Bulgaria.
136 samples of Processed cheese, of 8 types (with tomato
puree, savory, gherkins, etc.), were tested for microftora. 99
samples had counts of mesophilic bacteria up to 200 000/g.
Only 2 samples (both a smoked, pickled type) had a coliform
titre <0.1, and only 6 samples had an enterococci count > 100
000/g. Tests for salmonellae in 25 g and for coagulase-positive
staphylococci in 10 g were negative. Counts of aerobic and
anaerobic spore-formers, proteolytic bacteria, yeasts and
moulds were generally low. There was no relationship between
microflora and season.
1156
D'AOUST, J. Y.
Infective dose of Salmonella
typhimurium in Cheddar cheese. American Journal of Epidemiology (1985) 122 (4) 717-720 [En, 10 ref.] Health & Welfare Canada, Sir Frederick G. Banting Res. Cent., Tunney's
Pasture, Ottawa, Ontario KIA OL2, Canada.
Cheddar cheese manufactured at a plant in eastern Canada
was found to contain Salmonella typhimurium phage type 10,
and was implicated as the primary vehicle of infection in a foodborne outbreak of salmonellosis that occurred between Dec.
1983 and July 1984 and involved > 1500 cases of illness
throughout several Canadian provinces. In-plant investigations
revealed that defective pasteurization equipment and faulty
operating conditions facilitated entry of Sa/monel/a-contaminated raw milk into vats of heat-treated cheese milk. No further
incidence of salmonellosis associated with consumption of
cheese from this plant has occurred since corrective measures
were implemented and production resumed on July 25th 1984.
Results of epidemiological investigations of 6 separate incidents
are summarized; they indicated very low infective doses of 0.76.1 cells. A possible relationship between infectivity and fat
content of the contaminated food is discussed.
1157 BROCKLEHt:RST, T. F.; LUND, B. M. Microbiological
changes in Cottage cheese varieties during storage at +7°C.
Food Microbiology (1985) 2 (3) 207-233 [En, 51 ref.] Food
Res. Inst., Colney Lane, Norwich NR4 7UA, UK.
Samples of creamed Cottage cheese and its varieties (containing peppers and onions, prawns, salmon and cucumber, or
Cheddar and onions) were obtained either directly from manufacturers or from retail outlets. Microbiological and quality
changes were studied during storage of samples at 7°C until the
sell-by date. Details of changes in the titratable acidity and in
numbers of viable microorganisms at the beginning and end of
the intended storage life are tabulated for the creamed Cottage
cheese and its varieties. Marked differences were noted in the
numbers of lactic streptococci and in the presence and concn. of
sorbic acid/sorbate in samples from different manufacturers. In
samples that did not contain sorbate, multiplication of
coli forms, pseudomonads and yeasts occurred during storage at
7°C, but none of the products contained bacteria of public
health significance (Escherichia coli type I, Staphylococcus
aureus or Vibrio spp.).

PLANT FIBRES
1158
KULSHRESHTHA, U. V.; MATHUR, P. N.;
VE.NKATARAMANJ, v. v. Fumigation or cotton at the port or
Madras. Plant Protection Bulletin. India (1984) 36 (2/3) 137139 [En, 2 ref.] Plant Quarantine & Fumigation Station,
Madras, India.
The procedure used for fumigating imported cotton bales
at Madras, India, to prevent the introduction of pests such as
Anthonomus grandis, A. vestitus and Sacadodes pyra/is is
described. The fumigant used is hydrocyanic acid.
Lignin

See also abst. I 24 I
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1159 KAMAY A, Y.; HIGUCHI, T. Metabolism of 1,2-disyringylpropane-1,3-diol by Phanerochaete chrysosporium. Journal oft he Japan Wood Research Society (1984) 30 (3) 237-239
[En, ja, 12 ref. BLL] Wood Res. lnst., Kyoto Univ., Uji, Kyoto
611, Japan.
A phenolic diary! propane ({J-1) lignin substructure model,
1,2-disyringylpropane-1,3-diol, was metabolised rapidly by a
white-rot fungus Phanerochaete chrysosporium. Syringylglycol, a-hydroxyacctosyringone, syringaldehyde, and syringyl
alcohol were isolated and identified as the main intermediary
products, suggesting the C"-Cp side chain cleavage occurs as a
primary reaction in the degradation of the phenolic {3-1 dimer by
the fungus.
Cellulose

See also absts. 1237, 1239, /386-1387
1160 BON HOMME, A.; FONTY, G.; FOGLIETTI, M. J.; ROBIC,
D.; WEBER, M.
Endo-1,4-{J-glucnnnse and {J-glueosidase of
the ciliate Polyp/astron multivesiculatum free of cellulolytic
bacteria. Canadian Journal of Microbiology (1986) 32 (3)
219-225 [En, fr, 29 ref., 3 fig., 2 tab.] Lab. Zoo!., Unite
d'enseignement et de recherche en sciences exactes et naturelles,
B.P. 347, 51062 Reims-Cedex, France.
P. multivesiculatum was maintained free of extracellular
and intracellular cellulolytic bacteria. Control experiments to
verify the absence of such bacteria were performed on cellular
extracts, on filtrates, and on ciliates before lyophilization. The
enzymatic activity was determined by viscometry and by determining the amount of reducing sugars produced. The enzyme
was found to be an cndo-1 A-P-glucanase. P. multivesiculatum
which was maintained free of extracellular and intracellular
bacteria degraded soluble derivatives of cellulose and slightly
degraded native cellulose. The activity was not due to intracellular bacterial cellulase, as ingested bacteria were lysed and
digested by proteolytic enzymes of the protozoan. In addition,
when preparing the filtrate solutions, P. multivesiculatum was
maintained in culture for 5 days with Streptococcus faecalis (a
facultatively anaerobic, noncellulolytic bacterium). Isoelectric
focusing and chromatofocusing of lyophilized P. multivesiculatum that was free of cellulolytic bacteria yielded 3 protein
fractions that degrade carboxymethylcellulose and hydroxyethylcellulose. Chromatofocusing also revealed the presence of
two protein fractions with ,8-glucosidase activity.

TIMBER
See also abst. 1278
1161
JoHNSTON, J. H.
Economics and utilization of
budworm-killed timber. In Proceedings of the Twenty-sixth
Annual Meeting, Canadian Pest Management Society, Fredericton, New Brunswick, August 20-22, 1979. Canada; Canadian Pest Management Society (1984) 54-57 [En] Maritime
Forest Research Centre, Fredericton, New Brunswick, Canada.
The problems and costs involved in utilizing the timber of
balsam fir [Abies balsamea] and spruces [Picea] killed by the
spruce budworm [Choristoneura jilmJferana] in Canada are
discussed, with special reference to the damage caused by this
tortricid and secondary insect pests and fungi.

1162 NORANI, A.; THO, Y. P.; HONG, L T.
Pests and
diseases of rattans and rattan products in Peninsular Malaysia.
In Proceedings of the rattan seminar, 1984, Kuala Lumpur,
Malaysia {edited by Wong, K.M.; Manokaran, N.j. Kepong,
Malaya; Rattan Information Centre (1985) 131-135 [En, 4
ref.] For. Res. lnst., Kepong, Malaya.
Rattan plantations arc relatively free from pests and diseases. An unidentified cerambycid feeding within the leaf
sheath causes black streaks on the internodes of Calamus
manan which reduce the value of the canes. Another unidentified beetle larva attacks the stem base. Three species of butterflies have been recorded in the nursery.
Several fungal leaf diseases have been recently recorded in
the nursery, the most serious being Colletotrichum
g/oeosporioides {G/omerella cingulata} which caused 30%
mortality of Calamus trachycoleus in early 1983 (C. caesius

and C. manan were resistant). These diseases can be controlled
by strict hygiene. A collar rot due to Rhizoctonia so/ani
[Thanetophorus cucumeris], possibly following beetle damage,
caused high mortality of C. manan in a forest plantation.
Biodetcrioration of harvested canes is commonly due to
bostrichid powder-post beetles (Dinoderus minutus, Dinoderus
sp. and Heterobostrychus aequalis) and stain fungi (principally
Botryodiplodia theobromae[Lasiodiplodia theobromae]).
Canes stored under humid conditions are susceptible to moulds
(Penicillium, etc.).
1163 HENNINGSSON, B. The preservative treated utility pole
in service: research and experiences in Sweden. Uppsatser, InstitutionenfOr Virkesliira, Sveriges Lantbrukstmiversitet (1985)
No. 150, 22 pp. [En, 24 ref., 3 pl.] Dep. For. Prod., Swedish
Univ. Agric. Sci., Uppsala, Sweden.
A paper presented to the 3rd annual meeting of the Canadian Wood Preservation Association, 1982. A review of Swedish
research into: assessing soft rot in poles in service; pre-treatment
decay; creosote treatment; CCA treatment; pole inspection
methods; remedial treatment and reinforcement of decayed
poles; and glulam poles.
1164 LATTER, P. M. The use of wood veneer in decomposition experiments. Applied Biochemistry and Biotechnology
(1984) 9, 371 [En] From ITE Publications and Contract
Reports, Institute of Terrestrial Ecology, UK October 1985,
p.2.

Terrestrial fungal attack

See also absts. //93, /206, 1208, 1270, /391
1165 BALDWIN, R. C.; STREISEL, R. C. Detection of fungal
degradation at low weight loss by differential scanning calorimetry. Wood and Fiber Science (1985) 17 (3) 315-326 [En, 30
ref.] Sch. For., Oregon State Univ., Corvallis, OR 97331, USA.
A thermo-analytical method was used to detect incipient
fungal degradation. Hybrid poplar (Populus maximowiczii X
trichocarpa) specimens were degraded by the brown-rot fungus
Lenzites trabea [Gloeophyllum trabeum/ and analysed at 5
sequential, 3-day intervals to a wt. loss o( 5%. To measure the
extent of decay, cold water, hot water, and sodium hydroxide
solubilities, ethanol-benzene extractive content, and lignin,
holocellulose, and a-cellulose contents were determined. Viscometric analysis was conducted to determine changes in the wt.
av. degree of polymerization (DP.), and thermal analysis by
differential scanning calorimetry (DSC) was performed to
determine endothermic transitions in the whole decayed wood,
extractive-free wood, and bolo- and a-cellulose. Chemical analyses provided results consistent with those expected in wood
decayed by a brown-rot fungus. DPw changes of both bolo- and
a-cellulose were significant with regard to decay interval. Analysis of DSC data revealed that this methodology was a reliable
means of evaluating fungal degradation in extractive-free wood
and halo- and a-cellulose preparations from the decayed wood
but not in the whole wood.
1166 SA LITA, A. A., JR. Techniques for the control of cane
quality in small-scale rattan industries in the Philippines. In
Proceedings of the rattan seminar, 1984, Kuala Lumpur,
Malaysia {edited by Wong, K.M.; Manokaran, N.j. Kepong,
Malaya; Rattan Information Centre (1985) 163-168 [En, 4
ref.] For. Prod. Res. & Dev. lnst., College, Laguna 3720,
Philippines.
Methods of preventing degrade by stain fungi are summarized. Preliminary chemical treatment in the forest, using PCPNa sol., gives protection for up to 4 wk. At the collection depot,
the canes should be dried to <20% m.c. Two pole dryers (fixed
or portable) were developed by the FPRDI: both units, which
are heated to about 60°C by convection from a stove, are
described with test results.
1167 RAALTE, G. D. VAN Relationship between moisture
content and wood decay in spruce budworm killed balsam fir.
Technical Note, Maritimes Forest Research Centre, Canada
(1983) No. 104, 4 pp. [En, 1 ref. Also available in Fr]
Samples were taken from live trees and tree dead for varying periods up to 5 yr or more. The m.c. in wood and bark, both
as a percentage of dry and of wet wt., decreased for 1 yr and
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then increased. The increase in wood m.c. followed a similar
curve to the increase in sap rot.
1168

OKORO, S. P. A.

Biological deterioration of some

West African indigenous hardwood tree species. Nigerian Journal of Forestry (I 982, reed. 1985) 12 (2) 38-40 [En, 5 ref.] Dep.
For. & Fisheries, Univ. Sakata, Nigeria.
The natural durability of wood of 22 representative species
of the more important West African lowland forest types was
determined by the soil block method (ASTM 2017-63) involving Coria/us versicolor and G/oeophyllum trabeum. Lophira
a/ala and Tieghemella hecke/ii were classified as very resastant
(mean weight loss 3.2%), 6 species classified as highly resistant
(mean weight loss 17%), 8 as resistant and 6 as non resistant.
1169 MURMANIS, L.; PALMER, J. G.; HIGHLEY, T. L. Electron-dense particles in WOj;(d _ decayed by Ganoderma
app/anatum. Wood Science and Technology (1985) 19 (4) 313321 [En, 9 ref.] For. Products Lab., PO Box 5130, Madison, WI
53705, USA.
Western hemlock sawdust samples degraded by G.
applanatum showed no electron~dense particles in hyphae or in
lignified cells after aldehydef0s04 fixation. After KMn0 4 fixation at an early stage of attack, electron~dense particles were
present in hyphae, sheaths and lignified cell walls. The same was
true for samples prepared by a cytochemical technique which
localizes cellulase activity at the ultrastructural level. The
smallest diameter range of the particles was 3-7 nm which
corresponds to the size of cellulases. It is suggested that the
particles present in hypha! cytoplasm and hypha! sheaths are
cellulolytiC enzymes. It could not be determined whether the
particles present in attacked lignified cell walls are enzymes or
degradation products, but they reveal the decay pattern caused
by G. applanaturn in wood.

removed lignin selectively in the early stages of decay. Only
certain strains of Phanerochaete sanguinea were able to remove
substantial amounts of lignin without loss of cellulose. Tests of
P. sanguinea on different wood species showed the greatest
selectivity for lignin in birch and aspen, although some strains
were fairly selective on spruce. Active strains began to degrade
cellulose after removing 50-70% of the lignin. The application of
P. sanguinea in wood pulping is suggested. [See also FA 46,
3542]
1173 DoWSON, C. G.; RAYNER, A. D. M.; BODDY, L. Outgrowth patterns of mycelial cord-forming basidiomycetes from
and between woody resource units in soil. Journal of General
Microbiology (1986) 132 (I) 203-211 [En, 15 ref., 6 fig.] Sch.
Bioi. Sci., Univ. Bath, Claverton Down, Bath BA2 7AY, UK.
Wood blocks colonized by Hypho/oma fascicu/are and
Phanerochaete velutina were placed in plastic trays containing
moist unsterilized soil. Both fungi grew out radially from the
inoculum blocks in the form of networks of mycelial cords.
When a second, uncolonized wood block, or set of wood blocks,
was provided as a 'bail' c. 5 em from the inoculum block,
marked changes in the form and growth characteristics of the
mycelial network followed contact with the bait. These changes
were influenced by the relative size of inoculum and bait and
included inhibition of radial extension from the inoculum, stim~
ulation of development of connective mycelium, directed growth
responses to the bait, fan~shaped outgrowth with conserved
polarity from the bait and eventual regression of non~connective
mycelium originating from the inoculum. These effects presum~
ably reflect the capacity of the mycelium to behave as a co~
ordinated unit and to economize on biomass when growing
between discontinuously supplied resource units.

1171 LILJA, A. [Fungi causing air-borne sap stain in wood
and efficiency of some fungicides against them.] Ilmalevintaisen
sinistymisen aiheuttajista ja ediiden fungisidien tehosta niiden
torjunnassa. Folia Forestalia, lnstilutum Forestale Fenniae
(1984) No. 592, 12 pp. ISBN 951-40-0664-X [Fi, en, 59 ref.]
Finnish For. Res. lnst., Unioninkatu 40 A, SF-00170, Helsinki
17, Finland.
The efficacy of benomyl, thiophanate-methyl and PCP in
reducing sapstain in logs of Pinus sylvestris and Picea abies was
tested in field trials in Finland during 1977-81. The effects of the
fungicides varied between years and with the time of year when
applied. Treatment usually decreased sapstain, though no complete long-lasting protection was gained. Tables show the fungi
isolated from treated and untreated logs.

1174 TOKIMOTO, K. [Physiological studies on antagonism
between Lentinus edodes and Trichoderma spp. in bedlogs of the
former.] Reports of the Tottori Mycological Institute (1985)
No. 23, 1-54 [Ja, en, !53 ref., 25 fig. (3 col.), 53 tab.] Tottori
Mycol. lnst., Japan Kinoko Res. Centre Foundation, Tottori,
Japan.
The relationship between decay of Quercus serrata logs
and fruitbody production by L. edodes were studied under natu~
ral conditions for 5 yr. The quantity of mycelium, primordium
number and fruitbody yield were high in 2~ and 3-yr~old logs.
Losses of the major wood elements after 5 yr were recorded.
Fruitbodies contained 29.9 mg N, 18.1 mg K, 1.4 mg Mg and
small quantities of other metalsfg (dry wt.). The fruitbody yield
apparently decreased as the N and K contents of the logs
decreased.
Antagonism between L. edodes and T. spp. varied with
nutritional conditions. On a semi-synthetic medium with glucose as the C source, L. edodes repelled T. spp .• forming a
brownish pigment at the contact zone between the colonies. On
a xylose medium, L. edodes mycelium was severely invaded and
dissolved by T. spp. The latter produced more antifungal sub~
stances and mycolytic enzymes in a xylose medium than in a
glucose one. When L. mycelium was killed by heating before T.
inoculation, amounts of these substances and enzymes were
increased. In axenic T. cultures, both were low in both media. L.
edodes produced an antifungal fraction in axenic cultures and
when attacked by T. it produced another one. Antifungal activities of these fractions were higher in the glucose medium than
the xylose one. Trichopolyn, an antibiotic produced by T.
polysporum, inhibited the mycelial growth and respiration of L.
edodes. In wood meal media and bedlogs of L. edodes, the
fungus rejected T. invasion by the production of a brownish
pigment and an antibiotic(s) at the contact zone. The addition
of extra N to the wood meal medium reduced the rejecting
ability of L. edodes against T. invasion. In logs, the rejecting
ability of L. edodes weakened as wood decay proceeded.

1172 SOLOV'EV, v. A.; MAJ;-YSHEVA, 0. N.; MAL~VA, I. L.;
SAPLINA, V.I. !Changes in the· chemical composition of wood
attacked by wood-destroying fungi.] Khimiya Drevesiny (1985)
No.6, 94-100, 128 [Ru, en, 10 ref. BLL] Kirov Acad. Wood
Techno!., Leningrad, USSR.
Small specimens of aspen [Populus tremula] sapwood
were incubated with cultures of 42 strains of 13 species of whiterot fungi (Coria/us spp., etc.). In 12 of the species (supposed to
preferentially degrade lignin) losses of cellulose and lignin,
expressed as a proportion of the amount originally present, were
nearly equal. Several species, notably lnonotus rheades,

1175 HIGHLEY, T. L.; MURMANIS, L. L. Determination of
hydrogen peroxide production in Coriolus versicolor and Poria
placenta during wood degradation. Material und_ Organismen
(1985) 20 (4) 241-252 [En, de, fr, 16 ref., II fig., I tab.] Forest
Products Lab., Forest Service, USDA, P.O. Box 513, Madison,
WI 53705, USA.
H 20 2 was cytochemically localized with diaminobenzidine
during degradation of Tsuga heterophy//a by the brown-rot
fungus P. placenta and the white~rot fungus C. versicolor. No
H 20 2 was detected inside or outside the cells of P. placenta, nor
was H 20 2-generating activity detected in sonicated extracts of

1170 PELLIKKA, M.; KOTIMAA, M. [Mould spore concentration during handling and storage of fuel chips.] Polttohakkeen
kasittelysta aiheutuva ilman homepOiypitoisuus sekff siihen
vaikuttavat tekijfft. Folia Forestalia,lnstitutum Forest ale Fenniae (1983) No. 563, 18 pp. ISBN 951-40-0628-3 [Fi, en, 20
ref.] Dep. Environ. Hygiene, Univ. Kuopio, PL 6, SF-70211
Kuopio 21, Finland.
Factors influencing mould growth and spore release were
investigated in fine or coarse fuel chips made from green or sourfelled wood stored in wire or wooden containers (15 m 3). Concentrations of viable spores varied greatly during storage and
comprised mainly mesophilic and thermotolerant species, with
thermophilic fungi and actinomycetes occasionally present in
large numbers. Results indicate that exposure to spores during
handling is reduced when chips are: made in early spring and
late autumn, stored for short periods, stored in wooden rather
than wire containers, coarse rather than fine and alder rather
than birch. Drying should take place before storage but if
moulds subsequently occur chips should be handled wet.
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this fungus. With C. versicolor, H 20 2 was found predominantly
in the periplasmic space but also in the cytoplsm and hypha!

sheath. Sonicates of C. versicolor contained H 20rgencrating
activity. These observations provide support for H 20 2 involvement tn degradation of wood by white-rot but not brown-rot

fungi.
1176 KERNER-GANG, W.; NIRENBERG, H. I. (Identification
of mould fungi isolated from particleboard and their substratespecific behaviour in vitro.] ldentifizierung von Schimmelpilzcn
aus Spanplattcn und dcrcn matrixbezogenes Verhalten in vitro.
Material und Organismen (1985) 20 (4) 265-276 [De, eh·, fr, 13
ref., 3 fig., 3 tab.] Bundesanstalt Materialpriifung, D-1000 Berlin 45, German Federal Republic.
Sixty-five mould fungi isolated from phenol-formaldehyde
(PF)-bonded particleboard were identified after culturing on
special nutrient media. They belonged to 31 spp. in 13 genera.
Penicillium was the most frequent genus, with 13 spp. The
following physiological characters of the 65 cultures were inves·
tigated: ability to decay wood, tolerate alkalis, produce acids,
utilize PF resins as a sole C source, and colonize unpreserved
and preserved particleboard. Fifteen spp. exhibited no such abilities; the abilities of the remaining 16 spp. were more or less
marked, indicating that they can be considered as potential
colonizers or destroyers of particleboard. The possible effects of
mould attack on the properties of particleboard are briefly discussed, with the risk of mfection to humans and animals.
Marine/aquatic fungal attack
1177 R YNDINA, L. V. [Marine lignophilic fungi from Peter
the Great Bay, Sea of Japan.] Mikologiya i Fitopatologiya
(1985) 19 (2) 128-132 [Ruj lnst. Biologii Morya DVNTs, AN
SSSR, Vladivostok, USSR.
Of 12 species of fungi, isolated for the first time from this
bay, from wood recovered from the sea, 7 were ascomycetes:

Ceriosporopsis ha/ima. Halosphaeria appendicu/ata, C. tubuli/era, Nai's inornata, Ligninco/a laevis, Chaetomium globosum
and C. olivaceum. The other 5 species were deuteromycetes:
Cirrena/ia macrocepha/a, Helminthosporium velutinum.
Stachybotrys atra. Graphium sp. and Papulosporum ha/ima.
The appearance and habitats of these species arc described.
Insect attack

See also absts. 1242, 1247-1249. 1265, 1400, 1402-1403
1178
SULTHONI, A.
Preservation problems of rattan in
Indonesia (with emphasis on powder-post beetle infestation). In

Proceedings of the rattan seminar, 1984, Kuala Lumpur,
Malaysia {edited by Wong, K.M.; Manokaran. N.j. Kepong,

•

Malaya; Rattan Information Centre (1985) 137-142 [En, 14
ref.] Fac. For., Gadjah Mada Univ., Yogyakarta, Indonesia.
Methods of processing and protection of rattan canes are
briefly reviewed (also noting 4 species of borers recorded in the
forest). Observations in cottage industries in the Yogyakarta
area, where 8 species or groups of commercial rattans are distinguished, showed that powder-post beetle attack (by Dinoderus
spp.) was common both in raw materials and in furniture. Calamus manan was highly resistant, C. caesius and C. scipionum
were resistant, and the unidentified but commonly used species
'kokrok' was highly susceptible to powder-post beetle. Results
suggest that preservative treatments should be developed for the
susceptible species.
1179 DOMINIK, J. [Summer control of xylophagous insect
pests in Scots pine stands.] Z badaft nad zwalczaniem
ksylofagicznych owad6w w drzewostanach sosnowych w okresie
letnim. Sylwan (I 981, pub!. 1982) 125 (7 /8/9) 111-117 [PI, ru,
en, 17 ref.]
A survey of stands in Poland showed that Monochamus

ga/loprovincialis. Criocephalus rusticus [Arhopa/us rusticus],
Asemum striatum and species of Siricidae are the main xylophagous pests of standing and recently felled timber. Unbarked
sawlogs can be protected with 5% Owadofos 50 [fenitrothion],
Thiodan [endosulfan], 10% Lasochron DDVP [methoxychlorjlindanejdichlorvos] or a 3% aqueous emulsion of permethrin. Trap logs are a key method of control and are set in 3
phases, the first in early May which are then barked in late June,

the second in mid June (barked in late July) and the third in mid
July (barked in late Aug.-early Sept.). Trap logs should be set in
clearings or under canopies with no understorey. A further control method involves barking of stacked logs just before pests
have penetrated to the wood. When barking is too late and
damage has started, control with Lasochron DDVP, Owadofos
50, Foschlor R-50 [trichlorfon] or Metox 30 [methoxychlor] is
recommended.
1180 GRAY, D. R.; BORDEN, J. H. Ambrosia beetle attack
on logs before and after processing through a dryland sorting
area. Forestry Chronicle (1985) 61 (4) 299-302 [En, fr, 15 ref.]
Protect. Branch, BC Min. For., Nelson, BC VIC 4C6, Canada.
Beetle damage, assumed to be primarily caused by Gnathvtrichus retusus. G. sulcatus and Trypodendron /ineatum
[Xyloterus lineatus] was assessed in April-June 1980 on Douglas fir and western hemlock logs arriving and leaving an area in
N. Vancouver Island. Damage to incoming logs was severe.
Although logs were processed rapidly, their exposed portions
were subjected to additional attack by resident beetles. Total
value lost over the 7 wk of the study was $93 788 (equivalent to
$0.89 per m 3 processed). Of this 44.9% was due to attack before
arrival and an additional 55.1% at the sorting area.
1181 McLEAN, J. A. Ambrosia beetles: a multimillion dollar degrade problem of sawlogs in coastal British Columbia.
Forestry Chronicle (1985) 61 ( 4) 295-298 [En, fr, 12 ref.] Fac.
For., Univ. British Columbia, 2357 Main Mall, Vancouver, BC
V6T 1W5, Canada.
Sample sections were collected from western hemlock and
Douglas fir logs attacked by Gnathotrichus sulcatus in Maple
Ridge, British Columbia. Galleries penetrated up to 3 and 8 em
for Douglas fir and western hemlock respectively, compared
with published figures for Trypodendron lineatum of 3 and 4
em. Loss of value of logs processed through the Vancouver
market in 1980j81 was calculated to be $63.7 million.
1182 GRACE, J. K. Three beetle families can wreak havoc in
wood. Pest Control (1985) 53 (9) 52, 55,57 [En, 3 fig.] Department of Entomological Sciences, University of California,
Berkeley, USA.
Although lyctids, bostrichids and anobiids are considered
the most important pests of wood, beetles in other families
(Dermestidae, Ostomidae and Ptinidae) have been reported
damaging such material. Some cases arc discussed, and one is
described in more detail from the USA. A kitchen cutting board
and associated cabinetry that appeared superficially to have
been damaged by anobiids were examined. The stored product
ptinid Sphaericus gibboides was found to be responsible, and
the damage it caused is described.
Preservation

See also absts. 1145, /397, 1401
1183
EUROPEAN HOMOLOGATION COMMITIEE FOR WOOD
PRESERVATIVES The EHC-reference document 1984. Berlin,
German Federal Republic; EHC Secretariat (1984) 33 [En,
PRJ EHC Secretariat, Bundesanstalt fUr Materialprlifung, D1000 Berlin 45, German Federal Republic.
The objectives of the European Homologation Committee
for Wood Preservation are to establish common principles,
among European countries, for the technical aspects of the
approval of wood preservatives and to facilitate the exchange of
information between the national approval bodies. The Committee's history, rules, organizations and list of members are
included.
1184 CONRADIE, W. E.; PIZZI, A. A new ground-contact
wide-spectrum organic wood preservative: DNBP. Holzforschung und Holzverwertung (1985) 37 (3) 50-57 [En, de, 13
ref.] Nat. Timber Res. lnst., CSIR, Pretoria, South Africa.
Graveyard tests were made over a 25-yr period at two sites
in South Africa on samples of Pinus patula treated with
'Dinoseb' [dinitrobutylphenol], i.e. 2-sec-butyl,4,6-dintrophenol
(DNBP; CCA used as control). In addition, laboratory tests on
DNBP are reported (including accelerated biological, chemical
analysis, leaching, volatility, thermal stability, burn, strength,
corrosion, gluing, and toxicological tests). Overall, results indicated that DNBP was as effective as CCA for ground-contact
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applications, with only about 50% of the required CCA retention (while the cost per kg of DNBP is only about 10-15% higher
than CCA). Studies on the more toxic 'Dinoterb' (2-tertbutyl,4,6-dinitrophenol) are also reported.
1185 PEEK, R. D.; WILLEITNER, H. (Accelerated fixation of
chromate-containing wood preservatives using superheated
steam treatment - preservative distribution, fungicidal effectiveness, industrial application.] Beschleunigte Fixierung
chromathaltiger Holzschutzmittel durch Heissdampfbehandlung.
Wirkstoffverteilung,
fungizide
Wirksamkeit,
anwendungstechnische Fragen. Holz als Roh- und Werkstoff
(1984) 42 (7) 241-244 [De, en, 13 ref. BLL]lnst. Wood Bioi. &
Wood Preservation, BFH Hamburg, German Federal Republic.
In laboratory studies, Scots pine logs 18-20 em diam. were
impregnated (vacuum-pressure process) with Cu-Cr-F preservative and then treated with superheated steam (IIO"C; 30
min) to provide spontaneous fixation of preservative. Cu and Cr
distributions across sample cross-sections were analysed up to 4
wk after treatment. Steam treatment allowed an accumulation
of Cu and Cr in outer portions of samples, but this accumulation
was less distinct than in non-steamed controls. Studies were
made on preservative effectiveness in steam-treated pine and
beech samples. No reduction in resistance to fungal attack was
observed in pine, but some reduction in resistance was observed
in beech. Experiments on pine and Norway spruce conducted in
a commercial impregnation installation supported results of laboratory studies.
DENMARK, NORDIC WOOD PRESERVATION COUNCIL
1186
!Production of preservative-treated wood in the Nordic countries
1983.] Produksjon av impregnert virke i Norden 1983. NTR
lnformasjon. Nordisk Trebeskyttelsesrdd (1984) No. 12/84,
13 pp. [Da, en, Figures and tables have English captions. PRj
In 1983 the Nordic countries produced a total of 1.3X10
m 3 of preservative-treated wood. This was an increase of 9%
compared with 1982. Sawn and planed wood constituted 60% of
the total production, and poles were 24%. Sweden had the highest production, with a total of 476 000 m 3, while Norway had
the lowest with 218 000 m 3• Approx. 75% of the production was
supervised by the national control boards.
1187 PIZZI, A.; CO"'RADIE, W. E.; COCKCROFT, R. Wood
preservation in Southern Africa. STI Report. Swedish Wood
Preservation Institute (1984) No. 150,66 pp. [En, 72 ref., 9 ref.
PRJ Swedish Wood Pres. lnst., Box 5607, S-114 86 Stockholm,
Sweden.
One of a series of publications about wood preservation in
different countries.
An outline is given of
timber production, common wood destroying organisms, and
the wood preservation industry in Botswana, Lesotho,
Mozambique, Namibia, South Africa, Swaziland and
Zimbabwe. Organizations concerned with wood preservation in
Southern Africa, current research projects, and standards and
specifications are listed.
UK, BRITISH STANDARDS INSTITUTION Glossary of
1188
terms relating to timber preservation. British Standard (1985)
No. BS 4261:1985, 19 pp. [En, BLL] BSI, 2 Park St., London,
WIA 2BS, UK.
1189 TAYLOR, J. M.; CHIDDLE, T. C. The preservation of
building timbers with light organic solvent wood presenatives. In
Proceedings of the Pacific timber engineering conference, Auckland, New Zealand, May 1984. Volume I. Timber construction
{edited by Hutchison, J.D.]. Wellington, New Zealand; Institution of Professional Engineers (1984) 193-200 [En, 4 ref.
Paper No. 223. X] Fosroc Ltd., Timber Treatments Div., Marlow, Bucks., UK.
A description is given of the application of light organic
solvent preservatives (LOSP) by a double vacuum/low pressure
process for timbers not in direct ground contact. The active
ingredients commonly used are tributyltin oxide, PCP, Cu
naphthenate, or a mixture, for fungicidal activity, and dieldrin
or lindane for insecticidal activity. Their compatibility with
paints, decorative stains and adhesives is discussed.
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1190 McLEAN, M. Timber preservation quality control as
an aid to marketing. In Proceedings of the Pacific timber engineering conference, Auckland, New Zealand, May /984. Volume I. Timber construction {edited by Hutchison, J.D.}.
Wellington, New Zealand; Institution of Professional Engineers
(1984) 201-206 [En, 2 ref. Paper No. 329. X] Hickson's Timber
Impregnation Co. (NZ) Ltd., New Zealand.
Details are given of the requirements to enable treated
wood products, particularly poles and piles, to meet the standards set by the New Zealand Preservation Authority. A
description is given of the sampling procedures used to obtain
information to satisfy the Housing Corporation that these conditions were being met, and the subsequent introduction of certification as a marketing aid for particular brands of treated poles
and piles.
1191 SHARMA, M. N.; JAIN, J. C.; TEWARI, M. C.; MITRA, S.
N. Studies on the distribution of wood preserving chemicals in
fence posts treated by sap-displacement method. Journal of the
Timber Development Association of India (1984) 30 (3) 24-28
[En, 3 ref.] For. Res. Lab., Bangalore-3, India.
Green fence posts of Casuarina equisetifolia and Eucalyptus citriodora were treated with CCA or CuS04 by saf dis·
placement and the penetration and distribution o the
preservatives was assessed. On av. the posts absorbed (retained)
33.68 kgfm 3 of preservative which is greater than the amount
required ( 16 kgfm 3 ) by the Indian Code of Practice. The values
for quantities absorbed were greater when measured by vol.
measurements than by chemical analysis of discs. Both ends of
posts had higher retentions than the middle (treatment was
reversed in direction after the first 72 hr) except for the treat·
ment of E. citriodora with CuS04 •
1192 THOMAS, C. E.
Consumer protection. Proceedings,
American Wood-Preservers' Association (1984) No. 80,39-42
[En, BLL] American Wood Preservers Bureau, Arlington, VA
22206, USA.
A brief outline is given of the organization and structure of
the American Wood Preservers Bureau, together with a dcscrip·
tion of its work in quality control, including the A WPB quality
mark.
1193 FoUGEROUSSE, M. E. Some considerations of fungal
testing of treated wood with particular interest to basidiomycete
fungi. Proceedings, American Wood-Preservers' Association
(I 984) No. 80,59-66 [En, 27 ref., 2 pl. BLL] Centre Technique
Forcstier Tropical, 94 Nogent-sur-Marne, France.
A brief review is presented of the main laboratory and field
test methods used for assessing the toxicity (to fungi) and effectiveness of wood preservatives. Research at the CTIT in France
is described, including tests in which large sized treated speci·
mens (e.g. windows or window components) are subjected to
attack by pure cultures of basidiomycetes in order to assess their
resistance. Advantages and inadequacies of the method are
discussed.
1194 BAINES, E. F. Preservath·e evaluation using a soil bed
and static bending strength to measure performance. Proceedings, American Wood-Preservers' Association (1984) No. 80,
67-79 [En, 19 ref. BLI.] Rentokil Ltd., Felcourt, E. Grinstead,
Sussex, RHI9 2JY, UK.
A soil bed technique is described in which partially sealed
blocks of timber are treated, leached and sawn into stakelets for
exposure in a soil bed. Performance is monitored by the reduction in static bending strength (stiffness) with time; a simple
apparatus is described for measuring deflection of a stakelet
under load. Birch, Scots pine and 4 species of eucalypt were
tested untreated and treated with CCA preservatives. Results
showed that the untreated wood was attacked by soft rot and
this was prevented to varying degrees by different retentions of
preservative. The decay could be detected rapidly and accu·
rately using the static bending strength test, and the results
confirmed those from field and service trials.
1195
SCHMIDT, E. L.
Test methods for mechanical and
biodurability evaluation of preservative treated non-Yeneered
wood composites. Proceedings. American Wood-Preservers'
Association (1984) No. 80, 56-58 [En, 25 ref. BLL] Dcp. For.
Prod., Univ. Minnesota, 2004 Folwell Ave., St. Paul, MN
55108, USA.
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A brief review, refering mainly to particleboard and, in
particular, aspen waferboard.
1196

DEGROOT, R. C.

Water-dispersible pentachlorophe-

nol: a preliminary report on field tests with Southern pine stakes.
Proceedings, American Wood-Preservers' Association (1984)
No. 80, 231-246 [En, 9 ref. BLL] FPL, USDA For. Serv.,
Madison, WI 53705, USA.
The durability of southern pine sapwood stakes, pressuretreated with a water-dispersible PCP, was compared with that
of stakes treated with oil-borne PCP. Treated stakes were
exposed in field plots in southern Mississippi for 18 and 30
months. Decay started earlier in stakes treated with waterdispersible PCP than in those treated with oil-borne PCP.

Scores for severity of decay and termite attack were analysed by
a non-parametic, multiple-range test. A statistically si~nificant
difference was detected only at a retention of 2.9 kg/m , where
oil-borne PCP stakes performed better than water-borne PCP
stakes. The distribution gradient of water-dispersible PCP in
the stakes is described.
1197 COLLEY, R. H. What is the log-probability index?
Proceedings, American Wood-Preservers' Association (1984)
No. 80, 247-256 [En, I ref. BLL] Consultant, The Cupola Rm.
228, I 00 W. Ridgewood, Paramus, NJ 07652, USA.
A description of this method of statistical analysis, commonly used to assess preservative-treated wood. The logprobability index represents the time elapsed, in a test for a
stake treated with 81b/ft 3 of creosote for example, to depreciate
to a log score of 7 (i.e. when 70% of the stake is decay-free).
1198 HARTFORD, W. H.; COLLEY, R. H. The rationale of
preservath·e evaluation by field testing and mathematical modeling. Proceedings, American Wood-Preservers' Association
(1984) No. 80, 257-272 [En, 19 ref. BLL] Belmont Abbey
Coli., Belmont, NC, USA.
A review is presented of the performance and evaluation of
stake tests, using both M7 standard stakes and non-standard
panels, and their evaluation by log-probability modeling, with a
view to improving the ability of log-probability to predict performance. The results of extensive tests were examined to determine whether Jog-probability on early results could be useful in
predicting final service life. Seven 1958 creosotes (pure oils and
PCP additions), the five Fahlstrom panel series approximating
CCA, ACA, and ACC compositions, and nine PCP systems,
involving three solvents in three test installations, were studied.
About six to eight scores below 100 suffice to establish a multiple regression of high reliability. The regression is of log score
(as probability) on the logarithms of time and retention. Standard stake tests gave an av. prediction of 0.954 X the actual
service life (based on log score 10 at standard retention) with an
SD of 0.235. Panel tests overestimated eventual service with a
prediction of 1.232 ± 0.257 X the actual service life.
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and then impregnated with the reflux at atmospheric pressure
for 50 min. Absorption averaged 140 kgfm 3• Data are presented
on the physical and mechanical properties of the treated wood,
and on its resistance to attack by Coniophora cerebella [C.
puteanaj. The wt. loss caused by the fungus was reduced from
58.6%, to 2.6% by treatment.
1201 CIIERI'iYSHEVA, N. K.; MASLOVA, L.A.; GRICHANOVA,
G. S.; GOREVOI, M. R. [Protecting fibreboards with wastes
containing fluorine.] Lesnoi Zhurnal (1985) No.I, 85·88 [Ru, 5
ref.] Lcsotekh. Akad., Leningrad, USSR.
Three types of waste containing fluorine were obtained
from aluminium factories, viz. sludge from gas purification,
sludge from ponds, and dust from gas purification. These wastes
were used in powder form at rates of 3, 6 or 10% as additives in
the manufacture of hard and soft fibre boards. Specimens of the
boards were exposed for 2 months to the action of Coniophora
cerebella [C. puteana]. Untreated hard boards lost over 12% wt.
whereas treated boards were resistant to the fungus. Untreated
soft fibreboards lost over 48% wt., whereas treated boards lost
up to 6%. The best type of waste was sludge from gas purification, and the incorporation of 3-10% sludge in dry- or wetformed fibrcboards was shown to not only act as an effective
preservative but also improve the physical and mechanical
properties of the boards.
1202 PARAMESWARAN, N.; ROFFAEL, E. (Biological degradation of urea-formaldehyde particleboards with various formaldehyde contents.]
Zum
biologischen
Abbau
von
harnstofformaldehydharzgebundenen Spanplatten unterschiedlichen Formaldehydgehaltes. WKI-Mitteilungen, WilhelmK/auditz-lnstitut, German Federal Republic (1985) No. 397,3
pp. [De, 18 ref. Reprinted from Adhiision 29 (I /2)]1nst. Wood
Bioi. & Wood Preservation, Hamburg, German Federal
Republic.
Single-layer
20-mm
laboratory-made
softwood
(60%)/hardwoild (40%) boards were prepared using UF resins
with urea: formaldehyde (U: F) ratios ranging from 1:1.3 to
I :2.1. Formaldehyde emission from finished boards increased
with increasing formaldehyde content of adhesive. Board samples (5X5X2 em) were subjected to attack by decay fungi in
controlled climate for 12 wk. Total mass losses in boards were
40-50% after attack by (a) Coniophora puteana, 15·18% by (b)
Coriolus versicolor, and 2-14% by (c) Chaetomium globosum.
Mass loss was n.s.d. in relation to formaldehyde content of
boards for both (a) and (b). In the case of (c), mass loss was
> 10% in boards with U : F I :1.3 to I: 1.6 and <I 0% in boards
with U: F 1;1.8 or 1:2.1.

1199 MAKSIMENKO, N. A.
[Preparations of the PS type
[PCP /soda ashj for preservation of lumber.J Derevoobrabatyvayushchaya Promyshlennost' (1984) No.7, 6-7 [Ru, 4
ref. BLL] VNIIdrev, USSR.
A summary of research in the USSR on developing an
effective wood preservative of low cost and free from the more
toxic components (such as ethylmercuric phosphate) that were
tried in the 1950s. Soda ash (Na 2C03) is generally preferred to
borax as an additive to PCP-Na because the residual flora after
treatment with soda ash alone (effective concn. 8%) is quite
different from that after treatment with PCP-Na alone (I%). A
method of determining the appropriate concn. of mixtures is
described which involves a coeff. of synergism and a safety
factor. The consumption of PCP-Na, per m3 of treated softwood, is reduced by 14-53% according to the ratio of soda ash to
PCP-Na in the preparation.

1203 ZAHORA, A. R.; CORDEN, M. E. Gelatin encapsulation
of methylisothiocyanate for control of wood-decay fungi. Forest
Products Journal (1985) 35 (7 /8) 64-69 [En, 14 ref.] Dep. Bot.
& Plant Path., Oregon State Vniv., Corvallis, OR 97331, USA.
Encapsulation of the fumigant methylisothiocyanate
(MIT) in gelatin was studied as an alternative to liquid fumigant treatments (such as Vapam) for control of decay fungi in
Douglas fir utility poles. Gelatin-encapsulated MIT was stored
for over 1 year under dry conditions without significant fumigant leakage, but was readily released when small quantities of
water were added to treatment holes in wood along with the
capsules. MIT treatments produced higher fungitoxic vapour
concentrations in poles than Vapam treatments, which was partially the result of incomplete Vapam conversion to MIT in
wood. Decay fungi were effectively controlled in Douglas fir
poles 33 months after treatment with encapsulated MIT, and
high concentrations of fumigant vapours detected in the poles
are expected to provide residual fungitoxicity and delay
recolonization by decay fungi.

1200 AGABEKOV, N. M.
[The possibilities of using light
reftux as a preservative.] Lesnoi Zhurnal (1985) No.I, 77-79
[Ru, 2 ref.] Azerba!dzhan. lnzh·Stroit. lnst., USSR.
Investigations were made on the use of light reflux (from
the catalytic cracking of petroleum oil) as a wood preservative.
The chemical composition of the reflux was 47.2% aromatic
compounds, 24.7% naphthenes, and 28.1% paraffin wax., the
main physical properties were density 0.91 gfcm 3, boiling point
265'C, viscosity 15.2 s [stokes?], and ignition temp. 62-IIO'C.
Specimens of Scots pine were exposed to vacuum for I 0 min,

GERMAN FEDERAL REPUBLIC, INSTITUT FCR
(List of certified wood preservatives, as at 1 April
1985.] Verze1chnis der Prilfzeichen filr Holzschutzmittel.
Stand: I. April 1985 (Holzschutzmittelverzeichnis, 39.
Auftagc). Bielefeld, German Federal Republic; E. Schmidt
(1985) 84 pp. [De, Schriften des lnstituts fiir Bautechnik,
Reihe A. Heft 3, Price DM 12.60] From review in Holz-Zentra/blatt Ill, 1459.
A Jist of 207 wood preservatives allowed for use in W.
Germany.

1204
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1205 DOMINIK, J.; Wt(lSIK, J.
[Insecticidal protection of
wood raw material with a spraying frame.] Pr6by zabezpieczania
insektycydami surowca drzewnego przed owadami za pomoc~
ramy opryskowej. Sylwan (1982) 126 (1/2/3) 49-59 [PI, ru, en,
2 ref., 2 pl.]
A prototype side mounted spraying boom has been developed for use with the Polish ORZ·300 sprayer which is articulated 3 times and forms an arch over piles of sawlogs to give
good spray coverage. Protection was as effective as spraying
from a knapsack sprayer and took one tenth of the time. Full
operating details of the prototype are given and a new model
developed as a result of the trials is also described which is
articulated once only but still gives more complete arching over
the pile. Optimum pile size and configuration were also studied.

1206 TAN, A. G.; CHONG, K. F.; TAM, M. K. Preservative
treatment of green rubberwood (Hevea brasiliensis) by mcuum~
pressure impregnation. Malaysian Forester (1983, reed. 1985)
46 (3) 375-386 [En, 6 ref.] Rubber Res. lnst., Kuala Lumpur,
Malaya.
Treatment in the green state was investigated as a means of
preventing sapstain. Green wood 25 or 57 mm thick was treated
with 2 or 3% borax pentahydrate sol. (effective against wood
borers) also containing a soluble anti-sapstain chemical (PCPNa or Basilit SAB). Using the 3% sol., a pressure phase of 1.25
h gave adequate impregnation, except for the core zone of the
thick (57 mm) pieces. Adequate loading (>0.2%) of the cores
was achieved by air seasoning for 1 wk either between conver~
sian and treatment, which accelerated subsequent impregna~
tion, or between treatment and kiln seasoning, but not by
prolonging the pressure phase. However, some of the cores of
thick wood treated on the day of conversion and subsequently
air-seasoned became discoloured by sapstain, suggesting that
the anti-sapstain treatment (with Basilit) was less effective on
very green wood. The treatments prevented sapstain end infections from spreading to other parts of the wood.

1207 NoRTON, J. Comparison of preservative retentions as
determined by two different methods. Technical Note. Department of Forestry, Queensland (1981) No.9, 6 pp. [En, PRJ
The results of measurement of preservative retention by a
small block of timber by determining the weight uptake of a
preservative solution were compared with results obtained by
chemically analysing the whole block. A relationship was established between the 2 methods, and from this it is possible to
predict retention by analysis from the retention by weight.

1208
LUSE, I. S.; KOROTKIYA, G. y A.; ERMUSH, N. A.
(Investigation of the toxicity of the wood preservative :Erlit.]
Latvijas PSR Zinot~u Akadernijas Vestis (1983) No. II, 116118 [Ru, 8 ref. CGB]Inst. Wood Chern., Riga, Latvian SSR.
The effectiveness of Erlit (ammoniacal Cu-Cr-NH 4
tetrafluoroborate) against Coniophora cerebella [C. puteanaj
was studied in soil-block and agar-block tests. Results showed
that Erlit was as toxic to the fungus as commercial arsenical
preservatives and twice as toxic as preservatives containing Na
tetrafluoroborate.

1209 RAVILLY, F. [Rapid evaluation of the fungicidal efficacy of a preservative against wqod·destroying fungi- compari~
son with a standard method.] Evaluation rapide de l'efficacitC
fongicide d'un produit de preservation vis-8.-vis de champignons
lignivores- comparaison avec une mCthode classique. Material und Organisrnen (1985) 20 (4) 233-240 [Fr. de, en, 13 ref.,
5 tab.] Cent. Tech. Bois et Ameublement, F-75012 Paris,
France.
The efficacy thresholds of a pentachlorophenol·based wood
preservative were determined against Hyphoderma mutatum,
Phlebiopsis gigantea, Poria placenta and Coriolus versicolor on
pine and beech sapwood blocks, using a standard method (European Standard EN 113) and a screening test [Medd. Svensk
Traeskyddsinst. (1979) 136, 57-66]. The results obtained were
the same for each test, confirming the applicability of the rapid
and simple screening test. A comparison was made of the wooddestroying activities of the white-rot fungi H. mutatum, P.
gigantea and C. v.ersicolor.

1210 PLACKETT, D. V.; CHITTENDEN, C. M. Decay of preservative-treated softwood posts used in horticulture in New Zealand. II. Chemical aspects of field observations. Material und
Organismen (1985) 20 (4) 277-292 [En, de, fr, II ref., 3 fig., 5
tab.} Forest Res. lost., Private Bag, Rotorua, New Zealand.
Above- and below-ground samples of copper-chrome-arsenate treated posts were taken in 3 major horticultural regions of
New Zealand. Samples were assigned a decay rating and were
analysed either by X-ray fluorescence spectrometry for preservative element concn or by inductively-coupled argon plasma
emission spectrometry for concn of a wider range of elements.
The latter technique provided rapid, simultaneous determination of the concn of 23 elements. Soil samples were also collected
form some properties and analyzed to determine the possible
influence of soil chemistry on decay. Results indicated that
decay occurred despite preservative retentions in excess of Timber Preservation Authority requirements. There was no significant correlation of decay rating with preservative element
retention or leaching, or with the measured soil variables. The
latter was considered possibly due to soil changes occurring over
several years which would override the significance of current
soil status.

PAPER
1211 NYUKSIIA, Yu. P. [USSR standard for testing paper
for resistance to fungi.] Mikologiya i Fitopatolagiya (1985) 19
(I) 23-25 [Ru] Gosudarstvennaya Publichnaya Biblioteka
imena M.E. Saltykova-Shchcdrina, USSR.
The variability of results of testing the resistance of paper
by simply seeding sheets of paper with fungi is said to be largely
due to the irregular growth of the fungi. The precision of the
assessment of fragility in paper exposed to fungi can be judged
against the accumulation of sugars by the action of measured
quantities of cellulases, and of metabolites of the fungi. Such a
comparative experimental method is briefly described.
1212
MARCHEVA, R. D.
[Cellulase activity of the dark
micromycetes which damage paper products., Mikologiya i
Fitopatologiya (1985) 19 (2) 135·138 Ru] Odesskii
Gosudarstvennyi Universitet imena 1.1. Mechnikova, USSR.

Cladosporium herbarum, Stemphylium botryosum [Pleospora herbarum) and Alternaria allernata, isolated from damaged documents of the Bulgarian state archives, were studied.
They grew well on bleached cellulose sulphate. Opt. growth was
obtained with pH in the range 6.0-7 .5. The activities of C 1 and
CA cellulases were determined for the three fungi. For different
species and enzymes, the peak of activity ranged from to to 16
days of incubation. The addition of starch (used in restoration of
the binding of documents) caused an increase of enzyme activity
(up to 9-fold in A. alternata).

TEXTILES
See also abst. 1158

HYDROCARBONS, FUELS AND
LUBRICANTS
See also abst. 1392
1213
GEIGER, R. M.; BENNETT, E. 0.; GANNON, J. E.
Microbial degradation of selected water-soluble lubricants.
Developments in Industrial Microbiology (1984) 25, 567-573
[En, 15 ref., 2 fig., I tab.] Dep. Bioi. Sci., Eastern Montana
Coli., Billings, MT 59101, USA.
The microbial degradation of 2 water-soluble lubricant formulations was evaluated using capillary gas chromatography.
In one system, which consisted of diethylene glycol, triethanolamine, sodium petroleum sulphonate and a multi-component
corrosion inhibitor, only the corrosion inhibitor and, to a lesser
extent, sodium petroleum sulphonate showed significant degradation over a 6-wk incubation period. A second formulation
studied, which contained thriethanolamine-oleate as the major
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component, did not show appreciable growth of the inoculum
and no degradation was observed.

PLASTIC POLYMERS
Rubbers

1214
SAFARYAN, Z. S.; PETROSYAN, R. A.
(Enzymic
destruction of technical-grade rubber by thermophilic fungi.J
Biologicheskii Zhurnal Armenii (1985) 38 (6) 546-547 (Ru, 11
ref., 1 fig., 2 tab.] lnstitut Mikrobiologii AN Armyanskol SSR,
USSR.
Deterioration of the rubber component of the material was
caused by the action of enzyme complexes from the culture fluid
of Olpitrichum sp., str. lNM!A 8511 and Torula thermophila,
str. IN MIA 8510, and also by the mycelium of the Olpitrichum
sp. culture. The enzyme complex from T. thermophi/a culture
and from mycelium of 0/pitrichum decreased the ash fraction,
whereas enzymes from the 0/pitrichum sp. increased the ash
fraction of the material. Active cellulolytic enzymes of the
mycelium of Torula thermophila culture contributed to degradation of the cotton component of the material.
Plastics

1215 MIRONOVA, S. N.; MALAMA, A. A.; FILIMONOVA, T.V.;
MOISEEV, YU. V.; GUMARGALIF.VA, K. Z.; SEMENOV, S. A. (ET
AL) (Growth kinetics of microscopic fungi on the surface of
polymeric materials.] Doklady Akademii Nauk Belorusskoi
SSR. Mikrobiologiya (1985) 29 (6) 558-560 [Ru, en, 8 ref., 1
fig., I tab.]Institut Mikrobiologii AN Belorusskol SSR, USSR.
Using a radioactive isotope method, the growth of mycelial
fungi on the surface of polymeric materials was quantitatively
determined. It was found that the water content of the polymer
is a crucial factor affecting the growth rate and the ultimate
amount of the biomass produced. The isotope technique permits
an unbiased assessment of the resistance of polymeric materials
to fungi and can be used to predict the extent of damage of such
materials by mould fungi. The resistance of the materials to
fungi decreased in the order: cellophane > polymethyl
methacrylate> polyethylene terephthalate > polyethylene>
polytetrafiuoroethylene.
1216 SAAKYAN, K. A.; MIRZOYAN, M.A.; PETROSYAN, R. A.
(Studies of biological deterioration of plasticized "perspex"
(plastic glass).] Biologicheskii Zhurnal Armenii (1986) 39 (2)
184-185 (Ru, 6 ref.] lnstitut Mikrobiologii AN Armyanskol
SSR, USSR.
Using a combination of IR- and UV-spectroscopy the
mechanism of biological deterioration of "perspex" from
polymethyl methacrylate, containing plasticizer ester-dibutyl
phthalate was studied. It was found that biological surface
growth and biological deterioration of the plastic material
depends on the presence of small amounts of dibutyl phthalateplasticizer. Bacterial cultures easily adapt to a polymeric substrate contaminated by the plasticizer, causing decomposition in
the surface layer. IR-spectra of samples showed that the chemical structure of the polymethyl methacrylate was not affected,
but mainly the interlinked arrangement of the polymer macromolecules was disturbed. In turn, in the UV -spectra a decrease
in the absorption at 275 and 250 nm, associated with the utilization of dibutyl phthalate, takes place. Thus, it was found that
biological surface growth and biological deterioration of "perspex" is associated precisely with the utilization of the dibutyl
phthalate plasticizer.
1217 ROBERTS, W. T.; DAVIDSO~, P.M. Growth characteristics of selected fungi on polyvinyl chloride film. Applied and
Environmental Microbiology (1986) 51 (4) 673-676 [En, 21
ref., 2 tab.] Dep. Food Techno!. Sci., Univ. Tennessee, Knoxville, TN 37901-1071, USA.
The film was suspended in distilled water with no nutrients
or with glucose or ammonium sulphate. Spores of each of 9 test
species (Aspergillus jischeri, A. niger, Cladosporium sp.,
Fusarium sp., Paecilomyces sp., Penicillium sp., P. citrinum,
Trichoderma sp. and Verticillium sp., all originally isolated as
contaminants on PVC film) were inoculated into the suspension

medium, and the mixture was incubated at 30°C for u~ to 18
weeks. Most isolates were found to be capable of utilizmg the
film for carbon or nitrogen when the other nutrient was supplied. Only 2 isolates, A. fischeri and Paeci/omyces sp., were
found to be capable of utilizing components of the film without
added nutrients. Components of the PVC film were then incorporated into mineral salts medium to determine if these components could serve as carbon sources in the presence of
ammonium nitrate. The only component found to be utilized by
all the fungi as a carbon source was epoxidized oil, a plasticizerstabilizer. Calcium-zinc stearate was an available carbon source
for all except the Penicillium and Verticillium isolates. The
only other component utilized was a stearamide, which was
metabolized solely by A. sp. Only the stearamide contained
enough nitrogen to serve as a primary source in the film. The
compound, however, did not support growth of fungi in the
presence of glucose. It is theorized that either the nitrogen of the
stearamide was more readily available to the fungi in the whole
film due to the presence of trace nutrients or the nitrogen was
supplied by exogenous sources.

PHARMACEUTICALS AND COSMETICS
1218 RAWAL, B. D.: NAHATA, M. C. Variation in microbial
suniml and growth in intravenous Huids. Chemotherapy (1985)
31 (4) 318-323 [En, 15 ref., I tab.] Dep. Pharm., Univ. Queensland, St. Lucia, Australia.
Each of the organisms tested (Escherichia coli,

Pseudomonas aeruginosa. Staphylococcus aureus, Bacteroides
fragilis and Candida albicans) showed a different survival/growth pattern in the various infusion fluids tested (5%
dextrose, 0.9% sodium chloride, lactated Ringer's solution,
amino acid solution).

1219 SCHt.ITZER, R. L.; ROSENTHAL, R. A. A method for
evaluating preservath:e efficacy i.n contact lens formulations.
Developments in Industrial Microbiology (1984) 25, 763-770
[En, 14 ref., 2 fig., 3 tab.] Alcon Lab., Inc., Fort Worth, TX
76101, USA.
A technique is described for determining the antimicrobial
activity of several chemical agents for evaluating preservative
efficacy, involving inoculation of formulations containing preservatives with Serratia marcescens.

PAINT
See also absts. 1226, 1228-1229

METALS
See also abst. 1225
1220 ANDREYUK, E. 1.; VANOVER, S. B.; KOPTEVA, ZH. P.;
NACMENKO, N. F.; ZVYAGINTSEVA, N. P.; LYAKH, E. P.;
PETROV, V. G. [Formation of a microbial film on the surface of
certain non-ferrous metal alloys in sea water.] Mikrobiologicheskii Zhurnal (1985) 47 (1) 7-13 [Ru, en, lnst. Mikrobiologii i Virusologii AN USSR, Kiev, USSR]
Sample plates of a bronze alloy (containing aluminium and
manganese) and a brass alloy, in use in shipbuilding, were
immersed in sea-water under experimental conditions. At intervals for a year, the colonisation of the sample surfaces by ammonifying, denitrifying, manganese-oxidising and slime-forming
bacteria was demonstrated. Copper- and zinc-resistant bacteria
were also shown to be present, but there was evidence that the
brass alloy, with a high zinc content, was the most toxic. The
bacterial colonisation of the alloys was lower than that earlier
found on steel [E.l. Andreyuk, et al., Mikrobiolgicheskii
Zhumal 43. 683-686]. The course of corrosion on the plates,
and their loss of mass, was also followed for a year. In all, 28
bacterial species found on the plates, or in scrapings from the
surface of marine propeller blades, are tabulated.

254
1221 ANTONOVSKAYA, N. S.; KOZLOVA, l. A.; ANDREYUK, E.
I. [Corrosion of low-carbon steel in Desulfovibrio desulfuri. cans cultures.] Mikrobiologicheskii Zhurnal (1985) 47 (I) 1317 [Ru, en) Kievskii Tehnologicheskii lnstitut Pishchevoi Promyshlennosti, Kiev, USSR.
Cultures of sulphate-reducing bacteria (SRB) were isolated from scrapings from gas-pipes which had been exposed for
I 0 years to aggressive soils. Samples of steel-20 were immersed
in Postgate's medium, with or without SRB cultures, for 700
days. From 100 days onwards, the redox potential remained
stable at -350 mY in the presence of SRB. The peak of SRB
growth was shown after 5-7 days. The speed of corrosion, as
shown by loss of mass in the samples, was greatest on the 30th
and 700th days of the experiment. The number of SRB was five
logs higher in the iron sulphide film on the samples than in
sediment spun by centrifuge from the medium.
1222 ANDREYL;K, E. 1.; YANOVER, S. B.; KOPTEVA, ZH. P.;
NAUMENKO, N. F.; LYAKH, E. P.; PETROV, V. G. [Effect of
bacteria on Corrosion resistance of non-ferrous alloys used in
shipbuilding.] Mikrobiologicheskii Zhurnal (1985) 47 (2) 1519 [Ru, en] lnst. Mikrobiologii i Virusologii AN USSR, Kiev,
USSR.
The effects on corrosion of small samples of two alloysan aluminized bronze, and brass- of adding bacterial cultures
to the flasks of sea-water in which they were suspended was
studied. The bacteria, Bacterium halophilum, B. singu/are and
Pseudobaclerium boreale, were isolated from the surface of
propellers, etc., made of these alloys, which had been in use on
boats. The pH, redox potential and hydrogen content of the seawater were measured over a period of 210 days, and the degree
of corrosion was assessed visually, and by weight loss. It was
shown that the bacteria protected the bronze samples, at least at
first, though towards the end of the observation period this
difference was lost. The rate of corrosion of the brass samples,
however, was increased from the first by the addition of the
bacteria. In particular, addition of P. borea/e increased the rate
of brass corrosion by 93-145%.
1223 ANDREYUK, E. 1.; VANOVER, S. B.; KOPTEVA, ZH. P.;
NAUMENKO, N. F.; ZVYAGINTSEVA, N. P.; LYAKII, E. P.;
PETROV, V. G. [Microorganisms as a factor in the corrosion of
45G17103 steel used in sea water.) Mikrobio/ogicheskii
Zhurna/ (1985) 47 (3) 8-13 [Ru, en] Inst. Mikrobiologii i
Virusologii AN USSR, Kiev, USSR.
At intervals for 90 days, the numbers of bacteria colonising
samples of steel suspended in the sea were estimated. Ammonifying, denitrifying, manganese-oxidizing, sulphate-reducing
and mucus-forming bacteria, and bacteria growing in thiosulphate medium were found. A clear correlation was established between the numbers found, and the degree of corrosion.
A bacterial film was formed on the steel after immersion for
three days. The effects of Bacterium ha/ophilum, B. singulare,
Pseudobacterium boreale, P. fuscum and Micrococcus sarcinoides on small steel samples suspended in sea water was investigated under laboratory conditions. P. boreale was associated
with the quickest- corrosion. Polarography showed an anodic
potential curve for steel samples subject to bacterial action
much steeper than the control curve, indicating rapid dissolving
of the metal. The cathodic curve also supported this, as did
visual inspection.
1224 ANTONOVSKAYA, N. S.; PILYASIIENKO-NOVOKHATNYU,
A. 1.; KOZLOVA, I. A.; ANDREYUK, E. I. (Corrosion of steel in
the ground under the influence of bacteria of the sulphur cycle.j
Mikrobiologicheskii Zhurnal (1985) 47 (3) 13-18 [Ru, en
lnst. Mikrobiologii i Virusologii AN USSR, Kiev, USSR.
The contribution to corrosion of steel by bacteria of the
sulphur cycle was investigated by keeping samples of steel in a
clay soil in Jars for a year. Apart from control samples, the soil
was sterilized with gamma rays, then inoculated with
Desulfovibrio desulfuricans and;or Thiobaci/lus thioparus
cultures. The former led to the elaboration of much iron
sulphide. The latter caused deposition of a thick layer of sulphur
on the surface. During six months observation, mixed cultures of
the two bacteria proliferated in the jars, and the rate of corrosion was much increased by the inoculation of both bacteria.
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CONSTRUCTIONS
See also absr. I 222

Instruments and Equipment
See also abst. I 230

1225 GOLOVACHEVA, R. S.; R07.ANOVA, E. P.; KARAVAIKO,
G. I. [Thermophilic bacteria of the sulphur cycle in areas of
corrosion of steel structures in municipal heating systems and the
soil.] Mikrobio/ogiya (1986) 55 (I) 105-112 [Ru, en] lnst.
Mikrobiologii AN SSSR, Moscow, USSR.
The corrosion zones of steel pipes and other parts of the
heating system in Moscow as well as the heated soil surrounding
them were subjected to a microbiological survey.
Desu/folomaculum nigrificans, a sulphate-reducing microorganism, and a sulphur-reducing bacterium belonging to the genus
Thermoproteus were found in corrosion samples taken from the
corroded inner wall of the main pipeline. D. nigrificans was
detected in underground corrosion products on the outer walls
of heating shafts and in soil ncar the heating system. A pure
culture of Sulfobacil/us thermosu/jidooxidans, an aerobic facultative thermophilic eubacterium, was isolated from external
corrosion products and heated soils. The detection of
Thermoproteus and Su/fobacil/us in the above anthropogenic
thermal niches, as well as their association with D. nigrificans is
reported for the first time. The geochemical and physiological
activity of these bacteria as well as their presence in corroded
areas of the heating system imply that they may be involved in
the corrosion process. A scheme is presented for the processes of
steel corrosion in heated soils with the participation of the
detected thermophilic bacteria metabolizing sulphur.
Works of Art, Museum Specimens and Books
See also abst. I 212

1226 LYALIKOVA, N. N.; PETUSHKOVA, YU. P. (Microbiological oxidation of lead compounds.] Mikrobiologiya ( 1986) 55
(2) 338-340 [Ru, en] lnst. Mikrobiologii AN SSSR, Moscow,
USSR.
The forms in which lead may occur in nature, and those
used in pigments (white (Pb(OH),), yellow (PbO) and red lead
(Pb30 4)) are reviewed. It is suggested that these divalent forms
of lead may be transformed to tetravalent forms owing to the
action of microorganisms. The effects, on these pigments, of
microflora isolated from frescos on the walls of painted churches
was investigated spectroscopically and by radiography. Of 18
species of bacteria isolated from .areas of deteriorated
paint work, 13, notably Arthrobacter and Bacillus spp., played
some part in the oxidization of pigments.
Structures and Vehicles
See also absts. II 78, I 265

1227 BECH-ANDERSEN, J. (Alkaline building materials and
limited moisture conditions - answers to the question why the
dry rot fungus occurs only inside buildings.) Basischc Baustoffe
und begrenzte Feuchtigkeitsverhtiltnisse - Antworten auf die
Frage, warum der Echte Hausschwamm nur in H3uscrn
vorkommt. Material und Organismen (1985) 20 (4) 301-309
[De, en, fr, II ref., 3 fig., 3 tab.] Teknologisk lnst., P.O.Box 141,
DK-2630 Tastrup, Denmark.
Serpula lacrimans has been found only inside buildings, in
contrast with other fungi occurring both inside and outside.
When several cases of dry rot were examined, the fungus was
always found under the roof near a source of moisture (0-600
em; av. 270 em). This enabled the fungus to moisten the wood
and produce an opt. moisture content of 20-30%; the max. moisture content for survival of the fungus (55%) might easily be
reached outside. It was found that alkaline building materials,
e.g. mortar, a layer of clay soil, concrete etc., were found at 0100 (av. 14) em from the fungus. These substances neutralized
the production of oxalic acid by the fungus, enabling it to produce an opt. growth pH. It is considered that these 2 factors are
the reasons for occurrence of S. lacrimans only inside buildings.
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FOULING
Aquatic surface fouling - marine and freshwater

See also absts. 1220, 1223
1228 ANDREYUK, E. 1.; KOPTEVA, ZH. P.; VANOVER, S. B.;
ZANINA, V. V.; KOPTEVA, A. E.; LYAKH, E. P.; PETROV, V. G.
[Microflorn of the antifouling coating XB-5153 used in marine
conditions.] Mikrobiologicheskii Zhurnal (1985) 47 (4) 3-6
[Ru, en] lnst. Mikrobiologii i Virusologii AN USSR, Kiev,
USSR.
Samples of steel painted with the antifouling compound

were placed on racks at a depth of I m under the sea, and
examined visually and bacteriologically at intervals for 90 days.
During the first 7 days of immersion, ammonifying, denitrifying
and manganese-oxidizing bacteria, and also bacteria growing in
media with rosin and copper, were isolated. Carbohydrate oxidizers were found after seven days. Bacteria identified included
Bacterium agile, B. ha/ophilum. B. ga/ophilum, B. nitrificans,
B. stationis, Chromobacter auranticum, Micrococcus aquatilis,
M. boreus, M. cinnabareus, M. corra/loides, M. luteus, M.
o/igonitrophilus, M. radiatus, M. roseus, Sarcina luteo/a, S.
subjlava, Pseudomonas coadunata, P. caudatus and P. rubigenosa. A colour change to greenish-grey was observed at seven
days on the painted surfaces, and much more advanced colour
changes by 90 days.
1229 A'IDREYUK, E. !.; KOPTEVA, ZH. P.; VANOVER, S. 8.;
KOPTEVA, A. E.; ZANINA, V. V.; MISilCHENKO, V. F. )Effect
of bacteria on the organotin polymers in anti-fouling coating in
sea-water.] Mikrobiologicheskii Zhurnal (1985) 47 (5) 3-7
[Ru, en] lnst. Mikrobiologii i Virusologii AN USSR, Kiev,
USSR.
Samples of steel, painted as usual for protection in seawater, with two final coats of an anti-fouling polymer based on
tributyl-tin oxide (TBTO), were immersed in the sea for up to
375 days. The growth of ammonifying, denitrifying, carbohydrate- and manganese-oxidizing, sulphate-reducing, mucusforming and thionic bacteria was determined. The numbers of
such bacteria tended to diminish with time. Bacteria of the
genera Pseudomonas, Flavobacterium and Vibrio, predominantly Gram negative, were found. Under laboratory conditions. Pseudomonas and Flavobacterium species, and
associations of ammonifying bacteria, led to a stable rate of
leaching of TBTO from coated steel.

•

1230
LIEBERT, C. A.; HOOD, M. A.
Characterization of
bacterial populations in an industrial cooling system. Developments in Industrial Microbiology (1985) 26, 649-660 [En, 30
ref., 3 fig., 3 tab.] Dep. Bioi., Univ. West Florida, Pensacola, FL
32514, USA.
Organisms isolated from water in cooling units of an industrial textile plant and from stainless steel sampling plates
predominantly
Sphaerotilus,
Gallionel/a,
included
Cau/obacter, Pseudomonas, Flavobacterium, Corynebacterium
and Cytophaga.

•
BIODETERIORATION ORGANISMS
See also absts. 997, /393

pseudotuberculosis) is described and its application to examination of 34 strains isolated from cows' raw milk is described. The
findings are discussed with reference to literature data (references not given).
1232 FAIRBAIRN, D. J.; LAW, B. A. Proteinasesofpsychrotrophic bacteria: their production, properties, effects and control.
Journal of Dairy Research (1986) 53 (I) 139-177 [En, 349
ref.] Food Res. Inst., Shinfield, Reading RG2 9AT, UK.
This review describes the production and properties of
extracellular proteinases from Gram-negative bacteria; relevant
literature data on mesophiles are also included. The review
covers regulation models for the production of extracellular
proteinases, uptake of amino acids and peptides from the environment, experimental observations on the induction and
repression of extracellular proteinases. and influence of catabolite repression and cAMP, N metabolism. other nutritional faclors (e.g. Ca2+, Fe,., Zn,., Mg2+) and the physical
environment, and mechanism of secretion of extracellular
enzymes. Discussions of the heat resistance of psychrotroph
proteinases and properties of proteinascs from Pseudomonas
spp. are followed by descriptions of the effects of psychrotroph
proteinases on the quality of milk and milk products, and ways
of controlling psychrotrophs in raw milk (refrigeration,
thermization. addition of preservatives, activation of inhibitory
systems in milk. seeding with lactic acid bacteria). Low temp.
storage ( ,.;4 °C) and good hygienic practices seem IO be the besl
way of controlling numbers of psychrotrophs in raw milk.
1233
MOLIN, G.; TERNSTROM, A.
Phenotypically based
taxonomy of psycbrotrophic Pseudomonas isolated from spoiled
meat, water, and soil. International Journal of Systematic
Bacteriology (1986) 36 (2) 257-274 [En, 34 ref., 3 fig., 7 tab.)
Swedish Meat Res. lnst., S-244 00 Kiivlinge, Sweden.
The phenetic taxonomy of 305 strains of Pseudomonas and
related organisms was numerically studied by using 215 features. including 156 assimilation tests. A total of 200 field
strains were isolated from spoiling meat, and 50 strains were
isolated from freshwater or soil. In addition, 55 reference strains
(including 23 type strains and 4 clinical strains) were obtained.
1234
MOLIN, G.; TERNSTROM, A.; URSING, J.
Pseudomonas lundensis, a new bacterial species isolated from
meat. International Journal of Systematic Bacteriology (1986)
36 (2) 339-342 [En, 6 ref., 2 tab.] Swedish Meat Res. lnst., S244 00 Kavlinge, Sweden.
The name P. lundensis is proposed for a new species of
Gram-negative, polarly flagellated, chcmoorganotrophic, rodshaped bacteria that were isolated from refrigerated meat.
Strains of P. lundensis are capable of respiratory but not fermentative metabolism; they grow at 0°C, produce fluorescent
pigments, catalase, and cytochrome c oxidase, and possess an
arginine dihydrolase system. The mean guanine-plus-cytosine
content of the deoxyribonucleic acids (DNAs) of 12 strains was
59.1 mol% (standard deviation. 0.7 mol%). Numerical pheno. lypic studies performed wilh 60 strains and DNA-DNA hybridization experiments with 12 strains (data separately published)
revealed a tight phenotypic and genotypic cluster. P. lundensis
is related to P.jragi and the P.jluorescens DNA-DNA homology group. and characteristics which differentiate these organisms and P. aeruginosa are given. The type strain is strain 138
of Molin and Ternstrom (= 573 = CCM 3503); it was isolated
from beef and has a guanine-plus-cytosine content of 60 mol%.

Bacteria

Actinomycetes

See also absts. 851, 856-859, 861,863-864, 869-871, 873,
971, 990, 1039, 1043-1044, 1065-1069, 1073, 10761078, 1082, 1087, 109/-1092, 1095, 1097, 1099,
1101-1103, 1105, 1110, 1112-1116, 1118-!120, 11231124, 1126-1129, 1131-1133, 1137, 1141-1142, 1149,
1152-1154, 1156, 1220, 1222-1226, 1228-1230

See also abst. 1170

1231 PAVLOV, A. (Biochemical properties of strains of Yersinia enteroco/itica isolated from cows' raw milk.] Veterinarna
Sbirka (1985) 83 (2) 12-14 [Bg] Pa!onna Vet. Sta., Ruse,
Bulgaria.
A scheme for identification of 7 species of Yersinia (enterocolitica, intermedia, frederiksenii, kristensenii, XI. X2, and

Fungi

See also absts. 866-868, 883, 901, 907, 911, 917-918, 932,
934, 942, 948, 958, 977, 980-981, 1004, 1007-1008,
1011, 1013-1015, 1022-1024. 1026-1028, 1030, 1043,
/045-1046, 1052, 1054, 1093-1094, 1150-1151, 1159,
1165-1166, 1169-1175, 1177, 1208-1209, 1211-1212.
1214-1215, 1217, 1227, 1270, /386-1387, /391, /4041406
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GUEGUEN, M.; JACQUET, J.; LEMARINIER, S.
[The
1235
morphology of Geotrichum candidum Link and morphological
·· Yariations.J Sur Ia morphologic de Geotrichum candidum Link
ct sa variabilitC. Microbiologie- Aliments- Nutrition (1983)
I (I) 49-57 [Fr, en, 37 ref.] Lab. de Microbic!., Univ. de Caen,
14032 Caen Cedex, France.
Most of the strains examined were isolated from milk products and particularly cheeses; other strains were from mud and
plants. The strains grew most rapidly in milk or Czapek-trypticase medium, but morphological differences were clearest when
cultured in malt extract. Slow-growing strains were found more
often on the surface of St. Nectaire or Temme de Savoie cheeses
matured for several weeks rather than on cheeses matured for a
shorter time. On malt extract medium, yeast-like intermediate
and dense-matted colonies were found. The yeast-like colonies
showed many more arthrospores than the matted colonies and
they were more easily suspended in water. Hyphae lay close to
the surface of yeast-like cultures but were vertical in matted
cultures. The temp. optima of yeast-like and matted cultures,
resp., were 22-25 and 25-30'C. Other differences between the
yeast-like and matted colonies are discussed.
1236 GUSEGEM, F. VAN Analysis of the pectin-degrading
enzymes secreted by three strains of Erwinia chrysanthemi.
Journal of General Microbiology (1986) 132 (3) 617-624 [En,
21 ref., 4 fig., 2 tab.] Lab. Genetique, Univ. Libre Bruxelles,
Rhode-Saint-Genese, Belgium.
The protein content of culture supernatants of 3 strs. of this
soft rot bacterium, grown on different C sources, was compared.
After growth in presence of polygalacturonate, 4 new polypeptides, identified as pectinases, were synthesized. These induced
proteins, and the pattern of pectate lyase induction, differed
among the strs. The proteins present in the supernatants of some
mutants known or suspected to be affected in pectinase production (secretion-defectlve mutants and mutants in the degradative pathway of galacturonate and ketodeoxygluconate) were
also analysed.
1237 BILAI, T.l.; MUSICH, E. G.; SYRCHIN, S. (Components
of a cellulase complex in certain species of thermophilic fungi.]
Mikrobiologicheskii Zhurnal (I 985) 47 (5) 57-62 [Ru, en]
lost. Mikrobiologii i Virusologii AN USSR, Kiev, USSR.
The thermophilic fungi, species of Thielavia.
Ma/abranchea pulchella var. su/furea and Corynascus
sepedonium were compared with the mesophilic Trichoderma
lignorum for cellulase activity. Filter paper, straw, cotton or
avicel were used as insoluble carbohydrate sources, and, as soluble sources, carboxymethyl cellulose (CMC) or cellobiose. Wide
variations were observed in respect of exoglucanase, endoglucanase I or II and cellobiase activity between fungal species and
between substrates. High exoglucanase activity was found when
M. pulchel/a was incubated with CMC. In general the cellobiaseactivity of the thermophilic fungi with CMC was greater
than that of the mesophilic T. /ignorum.
1238
SEMICHAEVSKII, V. D.; DUDCHENKO, L. G.;
MEL'NICHUK, G. G.
[Effect of pH on the formation of
extracellular enzymes by Pleurotus ostreatus (Jacq.:FR.)
Kumm., a wood-rotting basidiomycete.} Mikrobiologicheskii
Zhurnal (1985) 47 (5) 72-76 [Ru, en] lnst. Botaniki AN
USSR, Kiev, USSR.
For initial pH values in the range 4.3-5.5, P. ostreatus was
able to maintain a stable pH of the nutritive medium over a sixhour incubation period. The optimum pH for the activity of
endo-1,4-/1-gluconase, polygalacturonase and exopolygalacturonase of P. ostreatus cultures was shown to be in the range
4.0-4.5. For monophenol-monooxidase activity an optimum pH
of about 6.0 was found. The role of pH in regulating the equilibrium between free and adsorbed enzymes is discussed.
1239 BILAI, T. 1.; MUSICH, E. G.; SYRCHIN, S. A. (Changes
in the component composition of the cellulase complex in the
growth dynamics of the thermophilic fungus Malbranchea
pulchel/a var. sulfurea.] Mikrobiologicheskii Zhurnal (1985)
47 (6) 50-52 [Ru, en] lnst. Mikrobiologii i Virusologii AN
USSR, Kiev, USSR. .
This soil fungus was grown in Czapek's medium, with
either an insoluble (filter paper, cotton) or soluble (carboxymethyl cellulose- CMC, cellobiose) cellulose source. Every
12 h, extracellular cellulolytic activity, amount of reducing substance, glucose and biomass were determined. The curves for

these values showed an oscillating pattern with insoluble celluloscs, but an exponential curve with CMC. The factors controlling growth and enz~me activity are discussed, showing that
the presence of glucose tn the medium acts to inhibit secretion of
endoglucanases and exoglucanascs I and II.
1240 THOMPSON, D. P.; CANNON, C. Toxicity of essential
oils on toxigenic and nontoxigenic fungi. Bulletin of Environmental Contamination and Toxicology (1986) 36 (4) 527-532
[En, 17 ref., 2 tab.] Health Res. Cent., Southern Univ., Baton
Rouge, LA 70813, USA.
The effectiveness of 40 essential oils was evaluated in vitro
against 20 fungal isolates, including 10 isolates of Rhizopus. 3
of Mucor, 3 of Aspergillusj/avus and 2 of A. parasiticus. Seven
of the oils found to be most effective included bay, cinnamon
(bark and leaf), clove, pimenta (berries and leaf) and thyme;
complete inhibitor of mycelial growth at I 000 p.p.m. for R. spp.
and at 500 p.p.m. for M. and A. spp. Overall, clove oil was most
effective, completely inhibiting all test fungi at 100 p.p.m.
1241 KELLEY, R. L.; REDDY, C. A. Purification and characterization of glucose oxidase from ligninolytic cultures of
Phanerochaete chrysosporium. Journal of Bacteriology (1986)
166 (!) 269-274 [En, 29 ref., 5 fig., 3 tab.] Dep. Microbic!. &
Public Health, Michigan State Univ., East Lansing, Ml 488241101, USA.
Glucose oxidase, an important source of hydrogen peroxide
in lignin-degrading cultures of this basidiomycete, was purified
to electrophoretic homogeneity by a combination of ionexchange and molecular sieve chromatography.
lmertebrates

See also abst. 1160
Insects

See also absts. 852-853, 855, 908, 920-926, 928, 935-937,
939-940, 943-947. 949-952. 954, 959-969, 973-976.
984-985. 987. 995-996, 1010, 1016-1017, 1020, /036,
1041-1042, 1053, 1056. 1158. 1178-1182, 1271-1280,
1282-1286, 1288-1290, 1390, 1399-1400. 1402-1403
1242 DON-PEDRO, K. N. Laboratory evaluation of the antitermitic activity of malathion, Nuvan and camphor. International Pest Control (1984) 26 (6) 160-162, 165 [En, 15 ref.]
Applied Entomology Research Laboratory, Department of Biological Sciences, Lagos University, Akoka, Nigeria.
The efficacy against termites of malathion, Nuvan
(dichlorvos)
and
camphor
(1,7,7-trimethylbicyclo[2.2.1]heptan-2-one] was studied in the laboratory in
Nigeria where contact toxicity, preference and anti-tunnelling
tests were carried out. All 3 compounds showed contact toxicity
to Amitermes evuncifer in both sand and soil substrates. At 6.6
p.p.m., malathion and dichlorvos each gave 86-99% mortality,
but camphor gave only 62-95% mortality even at 500 p.p.m.;
camphor was more effective in soil than in sand. On a wooden
substrate, malathion showed a greater repellent effect than
dichlorvos, and both showed greater repellency than camphor:
malathion and dichlorvos at 6.6 p.p.m. delayed tunnelling for 20
days, and camphor at 100 or 500 p.p.m. delayed it for up to 35
days.
1243 Insect pests of flour and their control. Annual Report,
Cyprus Agricultural Resenrch Institute (1985) 1984, 37 [En]
Ephestia spp., Plodia interpunctella and Tribolium spp.
were the commonest insect pests found in 2 flour mills in
Cyprus. Populations were higheest in summer. They were satisfactorily controlled with regular residual treatments of the interior surfaces of the mills with pirimiphos-methyl or DDVP
[dichlorvos] after cleaning, and with space treatments as foggings of pirimiphos-methyl or cypermethrin.
1244 SAMUEL, R.; PRABHU, V. K. K.; NARAYANAN, C. S.
Influence of spice essential oil on the life history of Lasioderma
serricorne (F.). Entomon (1984) 9 (3) 209-215 [En, 16 ref.]
Regional Research Laboratory, Trivandrum, India.
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When Lasioderma serricorne, an important pest of stored
products, especially tobacco and spices, was reared on an artificial diet comprising wheat flour and bakers' yeast (10:1 by

infested logs, they arc regarded as secondary pests. Rhaphipodus andamanicus and R. hopei appear to be the most destruc-

weight) in laboratory studies in India, the egg stage lasted
I 0-19 days, the larval stage I 0-18 days, the pupal stage 4-12
days and adult lifespan 16-19 days. Tests were carried out to

Slromatium barbatum in dry and seasoned wood and
Aeo/eslhes ho/osericea in standing unhealthy forest trees. Most
species arc polyphagous, especially S. barbatum. A catalogue of

determine the effectiveness of the essential oils of 3 spices, turmeric, black pepper (Piper nigrum) and cardamom (Elettaria
cardamomum), applied as coatings or sprays to the respective
spices, on the life h1story of the anobiid. Coating each spice with
its own essential oil was found to inhibit cocoon formation and
infestation by the beetle. Adults were generally more susceptible than larvae to such treatment, adult mortality usually occurring within 24 h of treatment. The essential oils of all 3 spices
caused I 00% adult mortality at a dose of 0.1 mg/ 10 g spice.

food-plants, with their pests, is appended, and also an index of
scientific names of the cerambycids.

1245

SOLOMON,

B.

Gene find may overcome resistance.

Agricultural Research, USA (1985) 33 (3) 4 [En] ARS, SEA,
USDA, Peoria, lllnois, USA.
During studies carried out in the USA by R.W. Beeman &
J.P. Haliscak, more than 100 strains of 5 important genera of
Coleoptera were collected from maize, wheat and oat storage
bins in 14 grain-producing states and examined for resistance to
malathion. Thirty-one strains of Tribolium castaneum showed
detectable levels of resistance, and only 5 strains were killed by
malathion at dosages usually lethal to the pest. First-generation
progeny of malathion-resistant strains showed increased resistance, surviving malathion treatments up to 20 times greater
than dosages that would have killed their parents. The gene in T.
castaneum giving rise to malathion resistance was identified. Of
the other insects tested, only the lesser grain borer
[Rhyzopertha dominica] showed resistance comparable,
although to a lesser degree, to that of T. castaneum.

1246 HAINF.S, C. P. A checklist of the insects and arachnids
collected from stored products in Indonesia. Slough, United
Kingdom; Ministry of Agriculture, Fisheries & Foods (1984) 8
pp. [En]
This checklist includes all the insects and Arachnida collected from stored products in Indonesia during the TDRIBIOTROP project in 1979-84 and examined by the author.
1247

Lr, G. X.; MA, X. G. [Two new species of termites of
the genus Reticulitermes from Meihuashan, Fujian, China
(Isoptera: Rhinotermitidae).] Wuyi Science Journal (1984) 4,
163-166 [Ch, en, 2 fig.] Guangdong Institute of Entomology,
Guangzhou, China.
The authors describe 2 new species of termites belonging to
the genus Reticu/itermes that were found in Meihuashan,
Fujian Province, China, in 1981. One of the species. R. /argus
sp. n., was regarded as an important pest of the structural
timbers of buildings.

•

1248 BROWNE, F. G. Bark beetles and ambrosia beetles
(Coleoptera, Scolytidae and Platypodidae) intercepted at Japanese ports, with descriptions of new species, XII. KonlyU ( 1985)
53 (2) 290-296 [En] 19, Vivienne Close, Twickenham, Middlesex, United Kingdom.
About 20 species of scolytids and platypodids are listed
(including 7 that are newly described) that were intercepted in
timber imported to Japan; their countries of origin are given.
1249 KHAN, T. N.; MAITI, P. K. Studies on the biotaxonomy, biology and ecology of some longicorn beetle borers (Coleoptera: Cerambycidae) of the Islands of Andaman, India.

Occasional Paper, Records of the Zoological Survey of india
(1983, reed. 1985) No. 45, I 02 pp. [En, 57 ref., I 0 pl., 2 fig.]
Zoological Survey of India, Calcutta, West Bengal, India.
Aspects of the biotaxonomy, biology and ecology of some
30 species of cerambycid wood-borers in the Andaman Islands,
India, are discussed in 11 chapters (of which the main ones deal
with physiography, history, biotaxonomic study, biological
observations, ecological investigations and economic importance). Information is given on the pattern of galleries, pupal
chambers and entrance and exit holes. Most species prefer to
oviposit in freshly felled trunks of forest trees, and nearly 80%
occur in logs no more than 2 months old; infestation declines
rapidly as the logs age. A few species are recorded in fruit trees
such as citrus, fig, mango and cashew. Since they seldom kill
living trees (attacking mainly unhealthy ones) or totally destroy

tive species in the timber extraction centres and depots,

1250 RAMSEKARAN, B.; KUMARASWAMI, T. Effect of chitin
inhibitors on rice weevil Sitophilus oryzae Linn. In Behavioural

and physiological approaches in pest management [edited by
Regupathy, A.; Jayaraj, S.j. Coimbatore, Tamil Nadu, India;
Tamil Nadu Agricultural University (1985) 179-180 [En, 4
ref.] Department of Agricultural Entomology, Tamil Nadu
Agricultural University, Coimbatore 641 003, India.
The effectiveness of the insect growth inhibitors
diHubenzuron and triflumuron at various concentrations for the
control of Sitophilus oryzae on sorghum grain was determined
in laboratory tests in India. DiHubenzuron at 200 p.p.m. and
triHumuron at 300 p.p.m. gave effective control of the weevil.
1251 CJESIElSKA, Z. The relationship between sex ratio and
populations dynamics of Sitophilus granarius L (Col. Curculionidae) and Oryzaephi/us surinamensis L (Col. Cucujidae) in
various environmental conditions. Mitteilungen der Deutschen
Gese/lschafi~iir Allgemeine und Angewandle Entomo/ogie
(1985) 4 (4 6) 272-274 [En, de, 9 ref., I fig.] Institute of

Biology, Pe agogical University of Cracow, 31-054 Cracow.
Poland.
The interrelations between the sex ratio and population
dynamics of the stored-product pests Sitophilus granarius and
Oryzaephi/us surinamensis were analysed in populations reared
on different substrates and at various initial densities. Regulation of the populations occurred as a result of increased mortality of females during population increase. On unfavourable
substrates (wheat as opposed to wheat with rice for S. granarius
and semolina with rolled oats as opposed to semolina alone for
0. surinamensis), the ratio of males to females ranged from 1.2
to 2.0.

1252 SENGUPTA, T.; MUKHOPADHYAY, P.; SENGUPTA, R.
Major beetle pests of stored food products in India. Occasional

Paper, Records of the Zoological Survey of India (1984) No.
62, 65 pp. [En, 41 ref., I fldg. pl., 8 fig.] Zoological Survey of
India, Calcutta, West Bengal, India.
After a section on the control of stored-products insects in
general, diagnostic characters and information on biology, ecology, distribution and on the damage caused are given for 28
species (belonging to 11 families) of Coleoptera found in stored
products in India. Keys are given including adult and larval
characters, and also a pictorial key in which the species are
arranged under the headings of the stored products with which
they arc associated.

1253 FISHER, K. T. Eradicating fruit fly from Carnarvon.
Journal of Agriculture, Western Australia (1985) 26 (2) 35-38
[En, 6 col. fig.] Entomology Branch, Department of Agriculture, Western Australia .
Methods arc described whereby the fruit pest Ceratitis
capita/a was eradicated from the Carnarvon area of Western
Australia using the sterile insect technique together with chemical control (with trichlorfon and fenthion) in 1978-85. However, several small isolated outbreaks resulting from introduced
private consignments of fruit were detected after eradication
had been achieved, and it is considered that without an organized district control programme rc-infestations arc likely to
occur.

1254

RAJENDRAN, S.; SHIVARAMAIAH, H. N. The differential effects of selected fumigants on the multiplicative potential of
Rhyzopertha dominica F. (Coleoptera: Bostrichidae). Entomon
(1985) 10 (I) 7-12 [En, 20 ref.] Infestation Control and Pesticides Discipline, Central Food Technological Research Institute, Mysorc 570 013, India.
The effects of fumigation with ethylene dibromidc, ethylene oxide [oxirane], methyl bromide, phosphine or carbon dioxide at various rates on reproduction by the stored-grain pest
Rhyzopertha dominica were determined in laboratory studies in
India. Productivity (the number of progeny produced per adultday) was adversely affect by oxiranc at rates producing at least
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II% mortality, the LD95 of methyl bromide or the LT90 of
nitrogen. Phosphine at a dose giving nearly SO% mortality and
ethylene dibromide at a dose giving >95% mortality reduced
productivity during the first 10 days and subsequent 25 days
following treatment, respectively. Carbon dioxide had little
influence on productivity, and ethylene dibromide was

ineffective.
1255

NAKAKITA, H.; HAYASfll, T.; AOKI, S.; KAWASHIMA, K.

[RadiosensitiYity of phosphine-resistant and -susceptible strains
of the red Hour beetle, Tribo/ium castaneum (Herbst) (Coleoptera: Tencbrionidae).] Japanese Journal of Applied Entomology
and Zoology (1985) 29 (3) 242-246 [Ja, en, 16 ref., 3 fig.]
National Food Research Institute, Kannondai, Yatabe,
Tsukuba, lbaraki 305, Japan.
The sensitivity of different life stages of phosphine-resistant and susceptible strains of the stored-products pest
Tribo/ium castaneum to exposure to gamma-radiation was
determined in laboratory studies in Japan. Doses giving complete mortality were 150 Gy for adults of the susceptible strain
and 200 Gy for those of the resistant strain. Both larvae and
pupae of the resistant strain showed tolerance of radiation to
some extent, while eggs of both strains exhibited sensitivity to
radiation. The sterility level of individuals irradiated as adults
was not significantly different between the strains; howeVer, the
fertility of irradiated females was in some cases much higher in
the resistant strain than in the susceptible one.

1256 AL-HAKKAK, Z. S.; MoRAD, A. M. B.; HUSSAIN, A. F.
Phosphine-induced sterility in Ephestia cautella (Lepidoptera:
Pyralidae). Journal ofStored Products Research (1985) 21 (3)
119-121 (En, 12 ref.] Scientific Research Council, Biological
Research Centre, Jadiryia, Baghdad, Iraq.
The present study was conducted to explore the sterilizing
effect of phosphine on Ephestia caute/la. Three to 4-day old
pupae were exposed to 0, 0.007, 0.014, 0.021, 0.028, 0.035,
0.042 and 0.049 mg/litre of phosphine for 24 hat room temperature. The normally developed adults of each treatment were
pair mated, and several physiological and genetical parameters
were investigated. The results showed gradual increases with
dose in pupal mortality and adult malformation. The crossing
results showed no changes in adult lifespan and mating frequency. However, consistent reduction was noted in the fecun·
dity and fertility of normally emerged adults. Preliminary data
indicated similar levels of inherited sterility in the F 1 adults
raised from the crosses.

1257 BELLEs, X.; HALSTEAD, D. G. H. Identification and
geographical distribution of Gibbium aequinoctiale Boieldieu
and Gibbium psy/loides (Czenpinski) (Coleoptera: Ptinidae).
Journal of Stored Products Research (1985) 21 (3) 151-155
[En, 13 ref., 14 fig.] lnstituto de Qui mica Bio-Orgiinica (CSIC)
Jorge Girona Salgado 18-26, 08034-Barcelona, Spain.
Characters for distinguishing the stored product pests Gibbium aequinoctiale and G. psylloides are described and illustrated. A brief note on the identification and distribution of G.
boieldieui is included. G. aequinoctiale is shown to be the most
widely distributed species and the one most frequently encountered in stored products. Distribution lists and maps are given
for this species and G. psy/loides.

1258 DODD, G. D. Introduction to booklice and the Society
of Food Hygiene Technology suney of the problem. In Aspects
of pest control in the food industry. The proceedings of a oneJay symposium held on the 27 September /984 at the Novotel,
Long Eaton, Nottinghamshire. Potters Bar, UK; Society of
Food Hygiene Technology (1985?) 37-42 [En, 5 ref.] Wellcome
Foundation Ltd., Crewe, United Kingdom.
The results are summarized of a survey of Psocidae as pests
of stored products in the United Kingdom, with special reference to the food industry. Information that was presented at a
symposium in 1981 is reviewed, together with information that
was not considered at that symposium. Species of particular
importance to the food industry are Liposce/is granicola [L.
bostrychophilus], Lepinotus patruelis and Trogium
pu/satorium.

1259 DOWNING, F. S. The Society of Food Hygiene Technology suney of the booklouse problem. In Aspects of pest
control in the food industry. The proceedings of a one-day
symposium held on the 27 September 1984 at the Novote/,
Long Eaton, Nottinghamshire. Potters Bar, UK; Society of
Food Hygiene Technology (1985?) 43-56 [En] Gawsworth,
Cheshire, United Kingdom.
The results are presented of a questionnaire survey in the
United Kingdom on Psocoptera as pests of the food industry.
Among 43 firms who replied, 15 with problems were involved in
product manufacture and 19 with direct consumer involvement.
About 40% of the firms considered the problem to be increasing.
Problems occurred mostly in customers' houses, followed by
manufacturing premises and pallets, and the products involved
were mainly farinaceous foods, sugar, milk powder and packaging. The Psocoptera mainly involved were species of Liposce/is,
Lepinotus and Trogium.
1260
PINNIGER, D. B.
Recent research on psocids. In
Aspects of pest control in the food industry. The proceedings of
a one-day symposium held on the 27 September /984 at the
Novotel, Long Eaton, Nottinghamshire. Potters Bar, UK; Society of Food Hygiene Technology (1985?) 57-65 [En, 8 ref.]
MAFF Slough Laboratory, Berks., United Kingdom.
A review is presented of investigations in the United Kingdom (some of them unpublished) on the identification, distribution, life history, injuriousness, detection and control (with
fumigants and insecticides) of Psocoptera (especially Liposce/is
bostrychophilus and Lepinotus patruelis) in the food industry.
1261 REES, D. P. Review of the response of stored product
insects to light of various wavelengths, with particular reference
to the design and use of light traps for population monitoring.
Tropical Science (1985) 25 (3) 197-213 [En, 47 ref., 5 fig.]
Tropical Development & Research Institute, Storage Department, Slough, Berks, SL3 7HL, United Kingdom.
Research into the response of insect pests of stored products to light of various wavelengths is reviewed and discussed. It
is concluded that green and ultraviolet light in particular may be
used in insect traps to increase catch sizes. The practical
problems of trap design are discussed with a view to improving
light·trapping of stored-product insects.
1262
BANKS, H. J.; CAVANAUGH, J. A.
Toxicity of
phosphine to Trogoderma variabile Ballion (Coleoptera:
Dermestidae). Journal of the Australian Entomological Society (1985) 24 (3) 179-185 [En, 17 ref., 2 fig.] Division of Entomology, CSIRO, GPO Box 1700, Canberra, ACT 2601,
Australia.
The susceptibility to phosphine of larvae and whole cultures of Trogoderma variabile was investigated using strains
collected from outbreaks in Australia. The LD99 for active
larvae of one strain was 6.7 g.hjm 3 at 25°C for a 20-h exposure
period. The LD99s for 3 strains of larvae in diapause ranged
from 24 to 59 g.hjm 3 under the same conditions, and from 4 to 6
g.hfm3 after 120-h exposure. lltook at least 42 days for batches
of larvae in diapause to reach end·point mortality after exposure
to phosphine. Active whole cultures of the dermestid were com~
pletely killed with an exposure of 43 g.hfm 3 at 20°C for 5 days,
while whole cultures of larvae in diapause did not survive 25
g.hfm 3 under the same conditions. The data obtained indicated
that the dosages currently recommended for stored product pest
control in Australia are adequate for the control ofT. variabile.
1263
SHARMA, Y.
A new indigenous plant antifeedant
against Rhizopertha dominica Fab. Bulletin of Grain Technology (1983, reed. 1985) 21 (3) 223-225 [En, 7 ref.] Department
of Zoology, University of Rajasthan, Jaipur-302004, India.
Flower extract of aak (Calotropis procera) was tested
alone or in I: I combination with insecticides and was shown to
have an antifeedant action against adults of Rhyzopertha dominica. a pest of stored grain.
1264 KUMAR, A.; SRIVASTAVA, J. L.; SHANKER, S.; PANDEY,
G. P. Efficacy of pirimiphos methyl and methacrifos against
Ephestia (Cadra) cautella (Walker) in commercial grain warehouses. Bulletin of Grain Technology (1983, reed. 1985) 21 (3)
257-258 [En, 13 ref.] Indian Grain Storage Institute, Hapur245101, India.
Pirimiphos~methyl and methacrifos were applied in sprays
at 0.15 g a.i.fm 2 to grain bags, alleyways, empty floors and walls
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of 2 warehouses in Uttar Pradesh, India, containing sacks of
wheat grain. The ventilators and gates were closed for 7 days.
Mortality of larvae of Ephestia cautella crawling on floors and
other surfaces was 84.6 and 88.57% for the 2 insecticides,
respectively.

1265 NICKERSON, J. C.; HARRIS, D. L. The Florida carpenter ant, Camponotus abdominalisfloridanus (Buckley) (Hymenoptera: Formicidae). Entomology Circular, Division of Plant
Industry, Florida Department of Agriculture and Consumer
Services (1985) No. 269, 2 pp. [En, 12 ref., I fig.] Bureau of
Methods Development, Division of Plant Industry, PO Box
1269, Gainesville, Florida 32602, USA.
Notes are given on the taxonomy, morphology, distribution
within the USA, economic importance, biology, detection and
control of Camponotus abdomina/is fioridanus, which in Florida causes damage similar to that of termites in structural timbers (especially decayed ones) and constructs nests in hollow
places in buildings; the wood is not used for food, and ants in a
dwelling feed on sweet and fatty foodstuffs found there, as well
as on small insects. Dust formulations, which can penetrate
small cracks in wood, are recommended for treatment of known
nest areas, and sprays of a residual insecticide for more general
treatment of the building and of nearby trees and fences when
the exact nest site is unknown.

1266 NAVARRO, S.; DIAS, R.; DONAHAYE, E. Induced tolerance of Sitophilus oryzae adults to carbon dioxide. Journal of
Stored Products Research (1985) 21 (4) 207-213 [En, 28 ref., 2
fig.] Department of Stored Products, Institute for Technology
& Storage of Agricultural Products, Agricultural Research
Organization, Volcani Center, Bet Dagan 50250, Israel.
Adults of the curculionid Sitophilus oryzae were exposed
to 40% carbon dioxide (C02) in air for 7 successive generations
and to 75% C02 in air for 10 successive generations at 26°C and
I 00% RH. The tolerance factor (LT95 selected generation/LT95 non-selected generation) at the 7th generation of
insects exposed to 40% C0 2 was 2.15 and at the I Oth generation
exposed to 75% C0 2, was 3.34. Reduction of the RH to 60% in
the 75% C0 2 atmosphere caused shortening of exposure times
required to obtain the same mortality values, but the tolerance
factors remained stable. Removal of selection pressure for 5
generations of the 40% C0 2 and 4 generations of the 75% C0 2
selected strains caused significant reduction in tolerance. Augmentation of oxygen concentration to 21% in atmospheres containing 40 and 75% C01 did not markedly alter the tolerance
factors from those obtamed with atmospheres containing the
same C0 2 concentrations in air.

HODGES, R. J.; HALID, H.; REES, D. P.; MEIK, J.;
J. Insect traps tested as an aid to pest management
in milled rice stores. Journal of Stored Products Research
(1985) 21 (4) 215-229 [En, 20 ref., 10 fig.] Storage Department, Tropical Development & Research Institute, Slough, SL3
7HL, Berks, United Kingdom.
Various insect traps were tested in Indonesia over a 7month period in a milled rice store containing 4 bag stacks of
polished rice. Trap catches were compared with population estimates obtained by sifting the contents of bags selected from all
regions of the stacks and by very extensive. monthly spear sampling of outer bags. The insects observed to occur most frequently in the store were the curculionid Sitophilus zeamais,
the silvanid Ahasverus advena, the tenebrionid Tribolium castaneum, the silvanid Oryzaephilus surinamensis, the
mycetophagid Typhaea stercorea, the nitidulid Carpophilus
pilose/Ius and the anthocorid Xylocoris jlavipes. The precision
of the spear sampling method for these species was estimated;
large numbers of samples (200+) were usually required to
obtain population estimates with a reasonably high degree of
precision. The insect traps indicated population changes that
were roughly in proportion to those indicated by spear sampling.
The most useful of the traps tested was a bait bag containing
brown rice milled from local rough rice. For monitoring insects
in milled rice stores, this trap would have several advantages
over extensive spear sampling, it is positioned and retrieved
more easily, the extraction of insects from it is very simple and,
unlike spear sampling, it does not damage sacks.
1267

SARJONO,
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Mites

See also absts. 908-909. 933
1268 SALEH, s. M.; EL-HELALY, M.S.; EL-GAYAR, F. H.
Survey on store-product mites of Alexandria (Egypt). Acaro/ogia (1985) 26 (I) 87-93 [En, fr, 53 ref.] Division of Entomology. Department of Plant Protection, Faculty of Agriculture,
University of Alexandria, Egypt.
A faunistic study was carried out in grocery stores and
houses in Alexandria, Egypt, in 1977-80, during which 33
species of mites (including 15 new to Egypt) were collected from
32 different stored foodstuffs, mostly of vegetable origin. The
mites are listed, together with the type of food, collection place
and date and indications of abundance and time of year when
found.
1269 THIND, B. B.; WALLACE, D. J.
Modified Rotation
techniques for quantitative determination of mite populations in
feedstuffs. Journal of the Association of Official Analytical
Chemists (1984) 67 (5) 866-868 [En, 2 ret., 3 fig., I tab.]
MAFF, Slough Lab., Slough, Berks., SL3 7HJ, UK.
Modifications are described to a previously published technique. Trials carried out with known numbers of mites in samples of dairy feed concentrates indicated mean recoveries of 8496%. The accuracy of the technique was not affected by the level
of infestation.

TECHNIQUES
See also abst. I 221
1270 HUTCHINS, A. S.; FAY, H.; KNUTSON, D. A selective
medium for Phellinus {lnonotus] weirii. Canadian Journal of
Forest Research (1985) IS (4) 746-748 [En, fr, 7 ref., I pl.]
PNWF&RES, USDA For. Serv., Corvallis, OR 97331, USA.
The selective medium developed for the isolation of/. weirii
consists of 45 gflitre of malt agar, 80 p.p.m. mycostatin, 100
p.p.m. benomyl, 8 p.p.m. claforan, and sufficient I N HCI to
bring the pH to between 2.6 and 2.8. The fungus was recovered
from wood chips with advanced decay and from small roots 5-10
mm in diameter, to the general exclusion of associated
microorganisms.

CONTROL
See also absts. 918, 92/-923, 925. 933. 935-936. 939. 943,
946, 959. 961. 971. 974. 976. 980, 985, 996, 1004.
1008. 1010-/011, 1014-/017, /020, 1023-/024. 1026,
1036-/037, /04/-/043. /05/-1053. 1056, /066, 1069,
1158. 1166, 1171. 1178-1179, 1240. 1242-1243. 1245.
I 250, I 253-/256, I 262-1264. I 266-1267, I 396. I 399
1271
TSVETKOV, D.; ATANASOV, KH.; 0BRETENCHEV, D.
(Improving the technology for disinfesting empty stores and
silos.] Rastitelna Zashchita (1984) 32 (12) 32-37 [Bg]lnstitut
za Zashchita na Rasteniyata, Kostinbrod, Bulgaria.
On the basis of studies carried out in Bulgaria with the aim
of improving the control of the stored-grain pests Sitophilus
oryzae, S. granarius, Tribolium castaneum and Oryzaephilus
surinamensis in empty stores and silos, techniques are described
for applying various insecticides including dichlorvos as DDVP,
Nuvan, Mafu and Vapona.
1272 Vtt.JOEN, J. H.; COETZER, J. J.; VERMAAK, C. J.; POPE,
A. R.; DIXON, J. B. P.; NAGY, J. Dichlorvos from high pressure cylinders and aerosol cans for the control of storage pests in
mills. Phytophy/actica (1984) 16 (4) 267-274 [En, af, 5 ref., 3
fig.] Plant Protection Research Institute, Private Bag Xl34,
Pretoria 000 I, South Africa.
\Veekly dichlorvos applications were made to 2 maize mills
in South Africa when the mills were not in operation. In the first
mill, equipment was installed so that the insecticide could be
applied automatically from steel cylinders pressurized to 5000
kPa with carbon dioxide at the rate of about 35 mg a.i.fm 3• In
the second mill, applications were made from aerosol cans at the
rate of93 mg a.i.fm 3• Records were kept of the dichlorvos·in-air

.
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concentrations with time after release of the insecticide, the
degree of contamination of various materials in the mill, and the
effects of treatment on resident insect populations and test

insects (Tribolium castaneum and Ephestia cautel/a). Very
good insect control was achieved with the aerosol cans, but at a

relatively high cost. Poorer, but satisfactory control was
achieved with pressurized cylinders, not because of the lower
dosage used, but because nozzle blockages resulted in irregular
application rates. These problems can be overcome by the use of
stainless steel piping and nozzles. In both mills, concentrations
of vapour declined to relatively low levels in 6 h, and there was
no hazard to workers entering the mills after 48 h. Residues in
food materials varied widely.
1273 REICHMUTH, C. [On the effect of temporary, not constant, concentrations of phosphine on the granary weevil
Sitophilus granarius (L.) (Col., Curculionidae).] Zur Wirkung
zeitlich nicht konstanter Phosphorwasserstoffkonzentrationen
auf den Kornkiifer Sitophilus granarius (L.) (Col., Curculionidae).
Anzeiger fiir Schiidlingskunde, Pflanzenschutz,
Umweltschutz (1985) 58 (I) 10-16 [De, en, 43 ref., 3 fig.]
Biologische Bundesanstalt fiir Land· und Forstwirtschaft,
lnstitut filr Vorratsschutz, D-1000 Berlin 33.
The response of Sitophi/us granarius to phosphine gas varies greatly according to whether the beetle is exposed to a gradually increasing concentration of fumigant, as occurs in a
storehouse in which phosphine is released, or to a constant concentration, as usually occurs in laboratory experiments. In the
laboratory in Berlin, an initial dose of 6 g phosphine/m 3 gave
complete kill in 48 h at 20'C and 65% relative humidity when
the fumigation chamber was flushed through with fresh air at
5% of its volume per hour, whereas a constant concentration of
0.08 g phosphincfm 3 was sufficient to give complete mortality in
the same period. An average concentration of 1.55 g
phosphinefm 3 deriving from an initial dose of 6 g killed all the
insects within 10 h. Different mechanisms of response of the
weevils to phosphine are discussed.
1274 PATHAK, P. H.; KRISHNA, S. S.
Neem seed oil, a
capable ingredient to check rice moth reproduction (Lepid., Galleriidae). Zeitschriftfiir Angewandte Entomologie (1985) 100
(I) 33-35 [En, de, 9 ref.] Entomology Laboratory, Department
of Zoology, University of Gorakhpur, Gorakhpur-273001,
Uttar Pradesh, India.
A laboratory study carried out in India showed that the
reproductive potential of the stored-product pest Corcyra
cephalonica, as expressed in terms of egg yield and viability, was
reduced considerably when the pest was exposed to vapours of
neem oil (Azadirachta indica) emanating from paper discs containing 160 ~tl of the oil.
1275 FARAGALLA, A. A.; IBRAHIM, M.A.; MOSTAFA, s. A. s.
Reproductive inhibition of F 1 progeny of some stored grain pests
(fenebrionidae, Bostrichidae) fed on grains treated with the
antimoulting inhibitor Dimilin. Zeitschrift fiir Angewandte
Entomologie (1985) 100 (I) 57-62 [En, de, 14 ref.] Department
of Plant Protection, College of Agriculture, King Saud University, Riyadh-11451, Saudi Arabia.
High reproductive inhibition (more than 97%) in the F 1
progeny of Tribolium confusum, T. castaneum and Latheticus
oryzae was achieved when they were fed on wheat and millet
(Pennisetum glaucum [P. americanum]) grain treated with
Dimilin [diftubenzuron] at concentrations of 7.8 and 15.6 p.p.m.
for 3 weeks and then transferred to untreated grains. The adult
emergence of T. castaneum was completely inhibited when they
were fed on diflubenzuron-treated wheat and millet at the
higher concentration. When fed on treated sorghum at the lower
concentration, reproductive inhibition was >88% in T. confusum, > 79% in T. castaneum and > 78% for L. oryzae.
Higher rates of inhibition (>94, >88 and> 77%, respectively)
were obtained at the higher concentration. The F 1 progeny of
Rhyzopertha dominica appeared to be relatively less affected by
the treatments. At both concentrations, the reproduction inhibition percentages on wheat and millet were 76 and 70 at the
lower concentration and 82 and 79 at the higher concentration
of diftubenzuron. However, very low percentages (14 and 30)
were obtained when the insect was fed on sorghum treated with
the compound at 7.8 and 15.6 p.p.m., respectively.

1276 SALEEM, M.A.; WILKINS, R. M. Precocene-1: an antijuvenile hormone, a potential 4th generation insecticide against a
malathion-resistant strain of Oryzaephi/us surinamensis (L.).
Pakistan Journal of Zoology (1984) 16 (2) 195-201 [En, 19
ref., I fig.] Department of Agricultural Biology, University of
Newcastle-upon-Tyne, United Kingdom.
Precocene I [7-methoxy-2,2-dimethyi-2H-1-benzopyran ],
an anti-juvenile hormone, was tested in the laboratory in
England as an insecticide against strains of Oryzaephi/us
surinamensis susceptible or resistant to malathion. The LD50s
were 53.09 ± 1.84 I'& and 47.69 ± 1.35 l'g per 3rd-instar larva of
the resistant and susceptible strains, respectively, but these values were not statistically different at 95% confidence limits.
These results show that precocene I has the potential to be used
as an insecticide, especially against insect pest strains resistant
to some insecticides.
1277 SALEEM, M.A.; WILKINS, R. M. Studies on the crossresistance to NRDC 143 of a malathion-resistant strain of
Oryzaephilus surinamensis (L.) (Coleoptera: Cucujidae). Pakistan Journal of Zoology (1984) 16 (2) 203-213 [En, 35 ref.,-2
fig.] Department of Agricultural Biology, University of New·
castle-upon-Tyne, United Kingdom.
The possibility of cross-resistance to NRDC 143 [permeth·
rin} in malathion-resistant and malathion-susceptible strains of
Oryzaephilus surinamensis was investigated in the laboratory
in England. The insecticides were applied topically with a
microapplicator to the 3rd·instar larvae. The LD50s were 0.256
J.!g for the resistant and 0.135 J..tg for the susceptible strain.
These values were not significantly different at the 95% confidence limit, indicating that there was no cross-resistance in the
malathion·resistant strain and that permethrin may be useful in
combating the growing threat of insecticide resistance in future.
The results were compared with those of malathion against the 2
strains.
1278 STELLER, S. D.; LABOSKY, P. Antitermitic properties
of cellulose pads treated with bark extractives. Wood and Fiber
Science (1984) 16 (I) 106-114 [En, 18 ref.] Forest Resources
Laboratory, Pennsylvania State University, University Park,
PA 16802, USA.
A study was carried out in the USA to evaluate the feasibility of using bark extracts from 11 tree species as a preservative
treatment for wood to inhibit subterranean termite activity.
Cellulose paper pads were treated with I of 2 extracts, and the
test insect was Reticulilermes jlavipes. The results indicated
that acetone:hexane:water extracts from Quercus prinus, Sassafras albidum, Pinus strobus and Carya oVata showed promise
as wood preservatives, complete termite mortality being
observed after 4 weeks.
1279 SRIVASTAVA, J. L. Use of controlled atmosphere for
the control of stored product insects. In Behavioural and physiological approaches in pest management {edited by Regupathy,
A.; Jayaraj, S.]. Coimbatore, Tamil Nadu, India; Tamil Nadu
Agricultural University (1985) 205-207 [En, 2 ref.] Indian
Grain Storage Institute, Hapur 245 101, Uttar Pradesh, India.
The effectiveness of increasing the atmospheric concentration of carbon dioxide for the control of adults of Sitophi/us
oryzae, Rhyzopertha dominica and Tribolium castaneum and
larvae of Trogoderma granarium in wheat grain ( 11% moisture
content) in specially-fabricated mild·steel cylindrical columns
was determined in laboratory tests in India. When carbon diox·
ide was purged into the columns, in which the oxygen level was
1-1.5%, 100% mortality of all the insects occurred within 10
days. Such treatment had no significant effect on the viability
and quality of the grain. The use of controlled atmospheres
against stored-grain pests under the existing conditions in the
country is discussed.
1280 GANGWAR, S. K.; ROY, S. Control of insect pests in
NEH region. Indian Farming (1985) 35 (2) 35-37, 39-40 [En, 4
fig.] !CAR Research Complex, Shillong, India.
Following surveys in parts of India in which about 400
species of insects were identified, notes are provided on the
biology, injuriousness and chemical control of about 80 species
of insect pests of rice, maize, vegetables, pulses, oilseed crops,
fruit crops, plantation crops and stored products.
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1281 BATEMAN, P. L. G. A review of pest problems facing
the food industry. In Aspects of pest control in the food industry. The proceedings oj a one-day symposium held on the 27
September 1984 at the Novate/, Long Eaton, Noltinghamshire.
Potters Bar, UK; Society of Food Hygiene Technology (1985?)
6-13 [En) Rentokil Ltd., East Grinstead, United Kingdom.
This review includes notes on changes in the kinds of pests
(especially arthropods) of the food industry in the United Kingdom, including information on the ants Hypoponera punctatissima and Paratrechina longicornis as new pests of centrally
heated buildings. Control is discussed in general terms.

1282 PANDEY, G. P.; SHANKER, S.; SRIVASTAVA, J. L. Relative toxicity of some newer organa-phosphorous insecticides
against stored grain insect pests. Bulletin of Grain Technology
(1983, reed. 1985) 21 (I) 19-23 [En, 5 ref.]lndian Grain Storage Institute, Hapur 245 101, Uttar Pradesh, India.
The contact toxicities of methacrifos and pirimiphosmethyl were higher than those of etrimfos and malathion to
adults of Sitophilus oryzae, Rhyzopertha dominica and
Tribolium castaneum in the laboratory, but the residual toxicity
of pirimiphos-methyl was higher than that of the other
compounds.

1283 VERMA, S. P.; SINGH, B.; SINGH, Y. P. Studies on the
comparative efficacy of certain grain protectnnts against Sitotroga cerealella Olivier. Bulletin of Grain Technology (1983,
reed. 1985) 21 (I) 37-42 [En, 9 rei.] Department of Entomology, C.S. Azad University of Agriculture & Technology,
Kanpur, India.
Cakes (at 50 gfkg grain) and oils (at I ml/kg) of neem
(Azadirachta indica), castor, linseed and mustard were com·
pared in the laboratory with chalk (at 5 gfkg) and 5% malathion dust as protectants for wheat grains against the gelechiid
Sitotroga cerealella. The numbers of eggs laid on the grains
were least after treatment with neem oil and malathion; the
incubation period was lowest for castor cake and highest for
mustard cake; egg hatching was lowest for malathion and neem
oil; adult emergence was lowest for malathion and neem oil. All
the protectants retarded development (average 27.97-31.22
days, as compared with 36.06 days for no treatment). Damage
to the grains was least (1.07-1.22%, as compared with 21.56%
for no treatment) for treatment with malathion and neem oil.

•

1284 PANDEY, G. P.; SHANKER, S.; GUPTA, P. C. Efficacy of
some organophosphorous insecticides against almond moth
Cadra cautel/a (Walker). Bulletin of Grain Technology (1983,
reed. 1985) 21 (2) 115-118 [En, 5 ref.] Indian Grain Storage
Institute, Hapur-245101, India.
Larvae of the stored products pest Cadra cautella (Ephestia cautel/a] were exposed to films of 7 insecticides in the laboratory. On the basis of the LC50s, pirimiphos-methyl was 1.416,
phoxim 1.518, methacrifos 1.907, etrimfos 0.609, chlorpyrifos
1.102 and fenitrothion 2.457 times as toxic as malathion.

1285 CHANDER, H.; AHMED, S. M. Pot.ential of some new
plant products as grain protectants against insect infestation.
Bulletin of Grain Technology (1983, reed. 1985) 21 (3) 179188 [En, 16 ref.] Central Food Technological Research Institute, Mysore-570013, Karnataka, India.
Powders of parts of II indigenous plants were tested at I, 2
and 5% in the laboratory in India as protectants against Sitophilus oryzae, Trogoderma granarium and Callosobruchus
chinensis in stored grains. Rhizome of Acarus calamus afforded
fairly good protection against all 3 pests even at the lowest
concentration. Leaves of Clerodendrum inerme and Cestrum
nocturnum at 5% were effective against S. oryzae and T.
granarium. but less so against Cal/osobruchus chinensis. Seeds
of Carum roxburghianum at 5% were equally effective against
all 3 pests. Rhizomes of Curcuma zeodaria at 5% afforded good
protection against Cal/osobruchus chinensis and T. granarium,
but were not very effective against S. oryzae. Many of the other
plant powders at the higher concentrations were effective
against larvae ofT. granarium, but were less effective against S.
oryzae and C. chinensis.

1286 PRAKASU, A. Effectiveness of contact insecticides to
Sitotroga cerealella Oliv. at different levels of relative humidity
and temperature. Bulletin of Grain Technology (1983, reed.
1985) 21 (3) 254-256 [En, 3 ref.) Division of Entomology,
Central Rice Research Institute, Cuttack-753006, Orissa,
India.
Grains of a susceptible variety of rice were treated with
sublethal concentrations (10 p.p.m.) of 4 contact insecticides,
exposed to infestation with Sitotroga cerealella. and stored in
the laboratory for 50 days at 82, 87 or 92% RH and 25, 30 or
35°C. Grain damage increased with increasing relative humidity and temperature. Under all the combinations of relative
humidity and temperature, etrimfos was the most effective
insecticide, followed by Nuvan [dichlorvos], fenitrothion and
malathion, in that order.
1287 HARUN, J.; LA BOSKY, P., JR. Antitermitic and antifungal properties of selected bark extracth·es. Wood and Fiber
Science (1985) 17 (3) 327-335 [En, 22 ref.) For. Rcsour. Lab.,
Pennsylvania State Univ., University Park, PA 16802, USA.
Screening trials were conducted to determine the
antitermitic and antifungal properties of acetone:hexane:water
(A:H:W) bark extracts obtained from five northeastern trees:
Pinus resinosa, P. strobus, Carya ovata, Quercus rubra, and
Acer rubrum. Extract-treated (0.07 gfml) cellulose pads were
used to evaluate antitermitic properties, while extract-treated
(0.01 and 0.1 gfml) glucose-asparagine growth media inoculated with Lenzites trabea {Gloeophyllum trabeumj were used
to evaluate antifungal properties. Complete termite mortality
occurred on cellulose pads treated with the extracts from C.
ovata and Q. rubra. Near complete mortality was observed with
the P. strobus extracts. Significant antifungal effects were
observed on the growth media treated with bark extracts of C.
ovata, Q. rubra, and P. strobus. The 0.1 gjml treatment exhibited the greater effect.
1288 Su, H. C. F. Laboratory study on effects of Anethum
graveolens seeds on four species of stored-product insects. Journal of Economic Entomology (1985) 78 (2) 451-453 [En, 18
ref.] Stored-Product Insects Research & Development Laboratory, ARS, USDA, Savannah, Georgia 31403, USA.
The seed or fruit of dill was studied in the laboratory for its
biological effect on the adults of Callosobruchus maculatus,
Sitophilus oryzae, Lasioderma serricorne and Tribolium confusum. The acetone extract of the seeds was not toxic on contact
to C. maculatus, but was toxic to S. oryzae and slightly toxic to
L. serricorne and T. confusum. Both the pulverized powder and
its acetone extract applied to wheat at 2 and 0.5% by weight,
respectively. were highly repellent to S. oryzae. Dosages of I
and 0.5% of the powder and 0.35 and 0.15% of the extract were
also repellent to the insects. When applied to paper at dosages of
85-680 ~gfcm 2 , the extract was highly repellent to T. confusum. At the lowest application rate of 85 11g/cm 2, it still
showed class III average repellency to the insects tor 2 months.
1289 ALLOTEY, J. Study of radiosensitivity of the immature
stages of Corcyra cepha/onica (Stainlon) (Lepidoptera: Galleriidae). Insect Science and its Application (1985) 6 (5) 621-625
[En, fr, 20 ref.] Department of Zoology, University of Ghana,
Legan, Ghana.
Eggs (I, 2 and 3-days-old), larvae (early and late) and 4day-old pupae of the pyralid stored products pest Corcyra
cephalonica were treated with 6°Co gamma-radiation at doses
from 0 to 100 krad. Evaluation of moth radiosensitivity by the
survival of treated eggs, larvae and pupae led to the following
sequence of stages in order of increasing resistance: for the eggs,
I, 2 and 3-days-old; for larvae and pupae, early larvae (5 days
after hatching), late larvae (5 days before pupation) and 4-dayold pupae. Twenty-five krad was found to be the most likely unit
for disinfestation by radiation of C. cephalonica.
1290 PRICE, N. R. The mode of action of fumigants. Journal ofStored Products Research (1985) 21 (4) 157-164 [En, 60
ref.] Ministry of Agriculture, Fisheries & Food, Agricultural
Science Service, Slough Laboratory. Berks, United Kingdom.
Studies on the action of the widely used fumigants hydrogen cyanide, phosphine, methyl bromide, carbon tetrachloride,
ethylene dichloride and ethylene dibromide are reviewed with a
view to establishing some of the biochemical lesions responsible
for the toxicity of fumigants to insects. The modes of action of

262
ethylene oxide, carbon disulfide, sulfuryl fluoride and methylchloroform are also briefly discussed.
1291 KAPLAN. A. M. Military needs and criteria for industrial biocides. Developments in Industrial Microbiology ( 1984)
25, 373-378 [En] US Army Natick Res. Development Cent.,
Natick, MA 01760, USA.
Requirements for biocides to prevent degradation and/or
contamination are presented as examples to illustrate the point
that industrial biocides developed for civilian usage generally
cannot be adopted .. in toto" to meet military needs and criteria
and to provide broad guidelines for those interested in biocides
for military application. Particular emphasis is placed on the
ability of biocides to function effectively as components of
materials under a wide range of use situations and weathering
stress. Significance of regulatory-agency requirements in addition to military requirements are discussed.

BIODEGRADATION - GENERAL
Hygiene and Pathogens

See also abst. /306
Analysis and Sampling

See also abst. 1329
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BIOLOGICAL WASTE TREATMENT
1294 Dorr, W.; WETZEL, A. [Comparison of tho bacterial
populations of an absorption-bio-aeration wastewater treatment
plant.) Vergleich der bakteriellen BiozOnosen aus Hoch- und
Schwachlaststufen einer KHiranlage. Zentralblatt fUr Bakterio/ogie Mikrobio/ogie und Hygiene, B (1986) 182 (2) 195-197
[De, 4 ref., I tab.] Fachgebict Hygiene, Tech. Univ., D-1000
Berlin 65, German Federal Republic.
1295 MITSUI, A.; MATSUNAGA, T.; lKEMOTO, H.; RENUKA, B.
R. Organic and inorganic waste treatment and simultaneous
photoproduetion of hydrogen by immobilized photosynthetic
bacteria. Developments in Industrial Microbiology (1985) 26,
209-222 [En, 31 ref., 6 fig., I tab.] Sch. Marine Atmospheric
Sci., Univ. Miami, Miami, FL 33149, USA.
Selection of sulphur and nonsulphur photosynthetic bacterial strs. for hydrogen photoproduction is described. Systems for
removal of organic substances and sulphide from wastes and
simultaneous clean energy (hydrogen) production are
described: ( 1) immobilized Chromatium sp. removed sulphide
from medium effectively and simultaneously produced H 2; (2)
immobilized Rhodopseudomonas sp., which had wide organic
subsstrate specificity, was used to treat waste water from an
orange-processing plant.
HASUO, T.; ITO, M.; YAMAMOTO, N.; SAITO, K.;
1296
TADENcMA, M.; YOSIHZAWA, K. (A consideration of the food
chain in waste water treatment using yeasts.] Journal of the
Brewing Society of Japan (1984) 79 (12) 904-905 [Ja, 8 ref.]
Natn. Res. lnst. Brewing, 2-6-30 Takinogawa, Kita-ku, Tokyo
114, Japan. From Report of the Research Institute of Brewing,
No.l57, 184-185.

ENVIRONMENTAL POLLUTION

Composting

1292 JOHNSON, L. M.; MCDOWELL, c. S.; KRUPKA, M.
Microbiology in pollution control: from bugs to biotechnology.
Developments in Industrial Microbiology (1985) 26, 365-376
[En, II ref., 5 fig.,ltab.] PolybacCorp., Allentown, PA 18103,
USA.
Recent developments in pollution control involving microbial degradation are discussed, including cleanup of an oil spill
and a formaldehyde spill and treatment of complex xenobiotic
wastes. In addition, the development of new microbial systems
for use in aerobic and anaerobic processes arc presented.

1297 SiKORA, L. J.; SOWERS, M.A. Effect of temperature
control on the composting process. Journal of Environmental
Quality (1985) 14 (3) 434-439 [En, 22 ref., 5 fig., 3tab.] Agric.
Environ. Quality lnst., USDA-ARS, Beltsville, MD 20705,
USA.
To determine the conditions for optimum composting, 2
studies were conducted using a self-heating laboratory composter in which aeration at 2 constant rates was evaluated and
aeration at constant rate vs. aeration in response to temperature
was evaluated. A mixture of raw, limed sewage sludge and
woodchips (vfv, 1:1.8) was composted and C0 2-C and wet and
dry weight losses were recorded. Numbers of thermophilic bacteria, fungi and actinomycetes were determined in the mixture
before and after composting. Comparison of composting at
rapid constant aeration rates of 900 and 1800 m3 h- 1 Mg- 1
indicated no difference in losses ofCOrC. NHrN and moisture
in composting runs of 12 and 14 d. Single peak temperatures
between 60 and 68°C were recorded. In comparing constant
aeration with that of temperature response, twice as much moisture was lost and 2.5 times as much COrC evolved from the
latter where temperatures were not allowed to exceed 55 °C.
Because both dry weight and N losses were increased similarly
in the temperature response system, the final total N content of
the compost was near that of the compost resulting from the
constant aeration system. The total number of thermophilic
microorganisms was greater in the final compost from the temperature response study, but more significantly, the population
of fungi was substantially larger than in the compost from the
constant aeration study. Control of composting by adjusting
aeration in response to temperature as opposed to composting by
constat aeration resulted in a drier, more stabilized compost for
agricultural or horticultural use.

Freshwater pollution
1293 BURLINGAME, G. A.; SUFFET, 1. H.; PIPES, W. 0. Predominant bacterial genera in granular activated carbon water
treatment systems. Canadian Journal of Microbiology ( 1986)
32 (3) 226-230 [En, fr, 21 ref., 4 tab.] Philadelphia Water Dep.,
Philadelphia, PA 19131, USA.
Granular activated carbon (GAC) beds may be used for
removal of dissolved organic matter during the treatment of
drinking water. However, they might also change the microbio·
logical quality of the water entering the distribution system
either by changing the predominant bacteria or the bacterial
density of the treated water. A 3-yr pilot plant study of water
treatment using GAC beds was conducted at the Baxter Water
Treatment Plant in Philadelphia. During the study, bacteria
were isolated from the raw water and from the effluents of the
GAC treatment units. At the end of the study, bacteria were
also isolated from the GAC units and from sand beds operated
in parallel with the GAC units. Bacterial genera in the GAC
effluents and in the GAC units themselves were similar to those
found in the raw water and in the sand beds. Prechlorination
and (or) preozonation of the water before GAC treatment had
no noticeable effect on the bacterial genera found as compared
with GAC unit having no predisinfection. The bacterial genera
found in this study were similar to those found in 7 other studies
of GAC water treatment that used a varietv of treatment
schemes and a variety of heterotrophic plate coufit techniques to
evaluate baterial populations. From these several studies it
appears that GAC treatment does not change the nature of the
bacterial populations associated with drinking water.

Biological filtration
1298 VIRARAGHAVAN, T.; KENT, R. J. Septic tank effluent
treatment using an anaerobic filter. Canadian Journal of Public
Health ( 1986) 77 (I) 51-54 [En, fr, 6 ref., 2 fig.] Fac. Engineering, Univ. Regina, Sask. S45 OAZ, Canada.
The suitability of anaerobic filter treatment of septic tank
effluent for Canadian conditions is assessed, including the reactions of provincial health/environmental agencies on this system
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obtained through a questionnaire. A system is described with
approx. costs for typical onsite applications.
Activated sludge treatment

See also abst. I 327
1299 TSYGANKOV, S. P.; TARASENKO, N. F.; DERGILEVA, A.
N.; SLYUSARENKO, N. F.; KOVALENKO, V. A. [Dynamics of
numbers of microorganisms in activated sludge in sewage in the
course of aerobic purification.) Mikrobio/ogicheskii Zhurna/
(1985) 47 (I) 36-40 [Ru, en]lnst. Mikrobiologii i Virusologii
AN USSR, Kiev, USSR.
The component bacteria of an activated sludge system for
the purification of waste water were investigated, as the rate of
dilution (D) was varied, and when part of the derived biomass
was or was not fed back into the system. The bacterial growth
rate was dependent on these 2 factors. The growth rates of
different classes of bacteria (urolytic, ammonifying, amylolytic,
cellulose-forming and nitrifying) varied according to D, and this
information could be used to adapt the conditions of the system
to different forms of sewage.
1300 HASUO, T.; YAMAMOTO, N.; SAITO, K.; TADENUMA, M.
!Isolation of a yeast·lysing microorganism from activated sludge
and its characteristics. Studies on yeast·lysing microorganisms
(Part 1).] Journal of the Brewing Society of Japan (1984) 79 (7)
510-516 [Ja, en, 14 ref., 6 fig., 6 tab.] Natn. Res.lnst. Brewing,
2-6-30 Takinogawa Kita-ku, Tokyo 114, Japan. From Report
of the Research Institute of Brewing, No.I 57, 161-167.
A yeast-lysing microorganism (YLM-1) was isolated from
activated sludge connected with the yeast treatment tank for
waste water treatment of an alcoholic beverage factory. YLM-1
did not form colonies on the usual solid nutrient media. Living
yeast cells and activated sludge extract were needed for sound
growth of YLM-1. Yeasts whose cells consist of mann an and {3glucan were lysed by YLM-1 very well, but yeasts whose cell
walls contain a-glucan and xylose were not lysed. Since a culture broth of YLM-1 did not show lytic activity for yeast cells, it
may be necessary for lysis that YLM-1 cells attach to the yeast
cells.

•

1301 HASUO, T.; FUJIKAWA, S.; YAMAMOTO, N.; SAITO, K.;
TADENL:MA, M. [Growth factors of a yeast·lysing microorga.
nism in activated sludge. Studies on yeast·lysing microorganisms
(Part II).] Journal of the Brewing Society of Japan (1984) 79
(7) 517-522 [Ja, en, 3 ref., 5 fig., II tab.] Natn. Res. Inst.
Brewing, 2-6-30 Takinogawa, Kita-ku, Tokyo 114, Japan.
From Report of the Research Institute of Brewing. No.I 57,
168-173.
Growth factors of a yeast-lysing microorganism (YLM-1)
in activated sludge extract were investigated. Magnesium and
nitrogenous compounds such as ammonia, and amino acids,
except sulphur-containing amino acids, were necessary for the
growth of YLM-1. Sulphur-containing amino acids, fatty acids
(C,-C4 ) and Ca inhibited the growth of YLM-1. From these
results, media for YLM-1 was proposed as follows: KJHP0 4 ,
7.74 g; MgS04 .7H,O, 20.5 mg; NH 4 H 2 P04 , 115 mg (or glycine, 75 mg); yeast cell suspension, 2 X 10 11 cells; distilled
water, I litre; pH, 8.0.
1302 YAMAMOTO, N.; HASUO, T.; TERAUCHI, T.; SAITO, K.;
TADENL:MA, M. [Habitats of yeast-lysing microorganisms in
waste water treatment process of food factory. Studies on yeastlysing microorganisms (Part Ill).[ Journal of the Brewing Society of Japan (1984) 79 (II) 828-833 [Ja, en, 21 ref., I fig., 6
tab.] Natn. Res. lnst. Brewing, 2-6-30 Takinogawa, Kita-ku,
Tokyo 114, Japan. From Report of the Research Institute of
Brewing, No.l57, 174-179.
Yeast-lysing microorganisms (YLM) were isolated from
waste water, yeast tanks and activated sludge tanks in the waste
water treatment process of food factories. Ten strains of YLM
which could grow on usual nutrient media were isolated from
waste water and activated sludge, and they belonged to Streptomyces sp., Oerskovia sp. and Bacillus sp. Like YLM-1 isolated
previously, another 37 strains could not form colonies on usual
nutrient agar. They were isolated from all kinds of sampling
places, especially from activated sludge connected with yeast
tanks. In order to inhibit YLM contamination in yeast tanks it is
necessary to maintain the pH of the tank below 5.

1303 HASUO, T.; YAMAMOTO, N.; SAITO, K.; TADENUMA, M.
[Stability of a yeast·lysing microorganism. Studies on yeastlysing microorganisms (Part IV).] Journal of the Brewing Society of Japan (1984) 79 (12) 882-885 [Ja, 4 ref., I fig., 4 tab.]
Natn. Res. Ins!. Brewing, 2-6-30 Takinogawa, Kita-ku, Tokyo
114, Japan. From Report of the Research Institute of Brewing,
No.l57, 180-183.
Ponds, Lagoons, Oxidation ditches
1304 BAUERFEIND, S. [Microbiological and chemical investigations in a wastewater treatment plant with a wastewater pond
planted with marsh plants during winter 1983/84.] Mikrobiologische und chemischc Untersuchungen in einem KUirwerk mit
pHanzenbesetztem Abwasserteich im Winter 1983/84. Zen-

tra/blalt fiir Bakterio/ogie Mikrobiologie und Hygiene, B
(1986) 182 (2) 177-192 [De, en, 12 ref., 10 fig., I tab.] Abt.
Hygiene, Sozialhygiene und Gesundheitswesen im Klinikum
dcr Christian-Albrechts-Univ., D-2300 Kiell, German Federal
Republic.
During the first winter after addition of a waste water
lagoon planted with marsh plants the BOD5 and the faecal
indicator bacteria were reduced by 80% in the whole system of a
small sewage plant with a trickling filter.
Anaerobic digestion

See also absts. I 321-1322, I 395
1305 SCHUG, A.; SAHM, H. Anaerobic degradation of lactose to methane by a defined mixed culture. In Anaerobic waste
water treatment [edited by Brink, W. J. van den}. Hague,
Netherlands; AWWT Symposium Secretariat (1983) 33 ISBN
90-6743-022-6 [En] lnst. fUr Biotech. der Kernforschungsanlage Jtilich GmbH, D-5170 Jlilich, German Federal
Republic.
Degradation of lactose to methane by a mixed culture of
Lactobacillus casei, Acetobacterium woodii and Methanosarcina barkerJ· was investigated. L. casei DSM 20208 converted 50 mM lactose to lactate (90%) and some acetate and
ethanol at pH 6.4. Lactate (55 mM) was fermented completely
to acetate by A. woodii DMS 1030, and 125 mM acetate was
converted to methane and carbon dioxide by M. barkeri DSM
804. A diculture of A. woodii and M. barkeri converted 55 mM
lactate almost completely to methane. However, due to different
growth rates of the organisms, most of the acetate was degraded
only after lactate had been decomposed. Using a triculture of L.
casei, A. woodii and M. barkeri, very effective conversion of 25
mM lactose to methane was achieved by stepwise addition of
lactose. This process worked quantitatively at I% lactose: fermentation of up to 4.5% lactose (as found in whey permeate)
using this triculture is under investigation.

WASTE DISPOSAL (BIOLOGICAL
ASPECTS)
Fish farming

See also abst. I 384
1306 BURAS, N.; DUEK, L.; NIV, S. Reactions of fish to
microorganisms in wastewater. Applied and Environmental
Microbiology (1985) 50 (4) 989-995 [En, 18 ref.] Sherman
Cent. Water Resources Environmental Engineering, TechnionIsrael Inst. Techno!, Haifa, Israel.
Fish were inoculated with various microorganisms present
in wastewater. A threshold concentration was determined over
which these microorganisms were recovered from the muscles.
The threshold concentrations were different for bacteria,
bacteriophages and polio 1LSc virus. The threshold values were
lower when fish were inoculated than when they were immersed
in water containing these organisms. Depuration experiments
were efficient when the fish did not contain high concentrations
of bacteria in their muscles. As the threshold concentrations are
an expression of the capability of the immune system of the fish,
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these values can be useful for the desi¥n and management of

fishponds in which treated wastewater 1s used.
Land treatment and Irrigation

See also abst. /383
1307 WATSON, J. E.; PEPPER, I. L.; UNGER, M.; FCllER, W.
H. Yields and leaf elemental composition of cotton grown on
sludge-amended soil. Journal of Environmental Quality ( 1985)
14 (?l 174-177 [En, 28 ref., 4 tab.] Dep. Soils Water & Engineenng, Umv. Anzona, Tucson, AZ, USA.

A 3-yr field study was conducted to determine the effects of
land application of anaerobically digested, air-dried sewage
sludge on growth of upland cotton (Gossypium hirsutum). Cotton lint yields obtained with sludge rates from 20 to 80 Mg/ha
were comparable with those obtained by area farmers employing conventional fertilizer practices. Rates of 80 Mgfha had no
significant effect on lint yields, although lint/seed ratios tended
to decrease with increased sludge rate for all years. After 3 yr of
sludge application, the leaf and seed concentraions of Cd, Zn
Ni, and Cu were not significantly different from those on th~
fertilized check plots. Leaf concentrations of Cd were higher
than seed concentrations, but the reverse trend was true for Zn
indicating that Zn may not be directly useable as a model for
behaviour in cotton.

cJ

1308 SMITH , J. H.
Decomposition of potato processing
wastes in soil. Journal of Environmental Quality (1986) 15 (I)
13-16 [En, 13 ref., 3 fig., 4tab.] Snake River Conservation Res.
Cent., USDA, Agric. Res. Service, Kimberly, ID 83341, USA.
Solid filtered or centrifuged potato processing wastes were
obtained from 3 potato processors in Idaho, USA. The waste
samples were dried and ground to pass a 2-mm sieve and added
to soils at rates of 0, 2.5, I 0 and 25 gfkg. The 100-g samples of
Portneuf silt loam soil containing the waste material was incubated at 26°C and deComposition of the added wastes was determined by measuring C0 2 evolution in a flowing air stream
passing over the soil in the incubation flask. Each increment of
added organic waste material increased the amount of carbon
evolved during the 12-week incubation. The waste materials
contained 6.8, 20.4 or 65.5 g N /kg waste. However, these differences in N did not change the amount of C02 evolved at the 12week incubation, although the evolution curves were shaped
somewhat differently during the 12 weeks. Regression analyses
of the cumulative carbon resulted in highly significant R 2 values
being obtained for each potato processing waste material.
Decomposition of the soil waste materials ranged from 24 to
92% depending upon the source and application rate. The rapid
decomposition of the solid wastes verified field research indicating that potato wastes have not more than I yr residual fertilizer
value. The organic waste is not likely to accumulate in the field.
1309 TOPPER, K. F.; SABEY, B. R. Sewage sludge as a coni
mine spoil amendment for revegetation in Colorado. Journal of
Environmental Quality ( 1986) 15 (I) 44-49 [En, 15 ref., 4 fig.,
5 tab.] Colorado State Univ., Fort Collins, CO, USA.
Usc of digested municipal sewage sludge as an amendment
for revegetation of a Colorado coal mine spoil was evaluated as a
function of application rate. Plant growth responses to sewage
sludge additions were compared to inorganic nitrogen (N) and
phosphorus (P) fertilizer treatments on a grass pasture mixture.
Sewage sludge additions resulted in significant increases in
aboveground biomass and percent canopy cover over the control
for two seasons of growth following sludge application. Sewage
sludge rates <;83 Mgfha yicl?~d greater plant growth than any
of the morgamc N and P fertthzer treatments for both growing
seasons. However, the lowest level of sewage sludge ( 14 Mg/ha)
resulted in equivalent total N and total P concentrations of the
seeded grasses when compared to the highest inorganic fertilizer
treatments. It is suggested that the superior growth associated
with sewage sludge additions at less than 83 Mg/ha was likely
due to measured increases in nutrient availability. improved
physical condition of the spoil and a possible stimulation of
microbial activity. The highest level of sewage sludge (83
Mgfha) was detrimental to seeded grass growth when compared to the lower sludge rates in 1984. It is concluded that this
may have been due to increased soluble salt concentrations, an
increase in competition by invading annual forbs, andfor elemental toxicities.

1310 KEEFER, R. F.; SINGH, R.N.; HORVATH, D. J. Chemical composition of vegetables grown on an agricultural soil
amended with sewage sludges. Journal of Environmental Quality (1986) 15 (2) 146-152 [En, 25 ref., 12 tab.] Div. Pl. Soil Sci.,
Box 6108, West Virginia Univ., Morgantown, WY 26506,
USA.
Heavy metals were analyzed in edible and nonconsumable
part~ of radish, carrots, cabbage, green beans, sweet corn
[ma1ze] and tomatoes grown on a sandy loam soil to which 4
sewage sludges were applied in the field at 90 and 180 Mgfha.
Cadmium, Cr and Pb concn in the edible parts of the vegetables
from sludge treated plots were no more than 1.0 mgfkg above
those from the untreated control plots. However, considerably
more of these clements accumulated in radish tops, bean leaves
an.d maize lea.ves grown on a soil treated with 2 of the sludges.
N1ckel concn m vegetables from plots receiving 2 of the sludges
were significantly higher than in the controls for both edible and
nonconsumable parts of most of the vegetables grown. More Ni
wa~ absorbed b~ vegetabl:s grown o!l a plot treated with sludge
wh1ch was relallvcly low m total N1 (270 mgfkg) than with a
sludge whtch contamed more than 47 ttmes as much total Ni.
Copper a':'d Zn levels in vegetables grown on some sludgetreated sotls were elevated; however, these were not so high to
cause alarm. The results emphasize the need for more informa~
tion ab~ut~ewage sludge thanj~st total elemental analyses prior
to apphcahon onto land on whtch vegetables will be grown.
MANKARMDE,
S.;
CHANCHAREONSOOK,
J.;
S.; WADA, H.
(Effects of organic waste
materials on dynamics of nitrogen in submerged paddy soils.]
Kasetsart Journal. Natural Sciences (1985) 19 (2) 92-99
[Thai, en, 6 ref., 9 fig., 3 tab.] Kasetsart Univ., Bangkok,
Thailand.
The effects of rice straw compost (RSC), activated sludge
(AS), whisky sludge (SW), filter cake (FC) and castor meal
(CM) on N in Rangsit and Roiet soils were investigated.
Organic waste materials (OWM) increased NH/ content in
paddy soils. The amount of N released from OWM was partly
controlled by C/N ratio. The increasing order of the amount of
rel~ased N .corresponded to the decre~sing order of the CJN
ratto. The ttme course of NH 4 +formatiOn varied among OWM
and also between the 2 soils. Slow release OWM included RSC
and FC, rapid_ rele.ase included AS and SW, and delayed rapid
release matenals mcluded CM. The rate of NH/ release in
Rangsit soil amended with OWM was slower than that in Roiet
soils. N uptake by rice plants was correlated with N release in
the soils and rice yield. OWM and especially FC increased soil
pH. The application of OWM enhanced the reduction state of
the paddy soils.
1311

VACIIAROTAYAN,

1312 SAUll, M. B.; MilLS, J.; DAVIS, B.
The effect of
putrescible domestic waste separates on selected plant characteristics. 2. International Biodeterioration (1985) 21 (4) 295-300
[E_n, 29 ref., 8 fig., 3 tab.] Severn Trent Water Authority,
M1nworth Laboratones, Sutton Coldfield, Warwickshire, UK.
. The effects of _the addition of increasing dosages of domestiC waste separates on the growth and uptake of nitrogen and
heavy meta!s by perennial ryegrass and barley were studied.
The_plant y1eld response appeared to ~e quadratic with yields
dechmng at h1gh dosage levels. Analysis of organic nitrogen in
herbage suggested a decreased availability of nitrogen during
the first four months of biodegradation only at the highest dosage_ r~te (65 tonnesfhectar~)- Symptoms of heavy metal phytotoxicity were not noted on stte and plant uptake of lead copper
zinc, cadmium and boron fell within the ranges normat'ly found
for plant materials.
Biological upgrading to feedstuffs

See also absts. I 363-1364, I 376-1378. 1381
1313 STAKHEEV, I. V.; DOROZHKtN, N. A.; KAPICH, A. N.;
GOlOVKO, A. 1.; BAEVA, S. Y. [Solid-phase fermentation of a
potato pulp by wood-decomposing Basidiomycetes.] Doklady
Akademii Nauk Belorusskoi SSR. Mikrobiologiya (1985) 29
(12) 1129-1132 [Ru, en, 10 ref.] lnstitut Mikrobiologii AN
Belorussko! SSR, USSR.
Investigations on the biochemical composition of the solidphase fermentation product of potato pulp showed that it contained 2-3 times more of raw protein, true protein and lipids in
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comparison with the original pulp; the content of all amino
acids, including essential amino acids, increased correspondingly. Pan us tigrinus 0433 strain was selected as the most active
protein producer and the optimal conditions for its culture were
determined. It was shown that it can grow in a deep layer of
substrate (up to 15 em deep) without additional aeration and
mixing. The product of the solid-phase fermentation of the
potato--pulp is non-toxic, has a fairly high protein content (not
less than 13-14%) and can be considered as a protein-enriched
carbohydrate fodder.
1314 MONIB, M.; ABED-EL-BAKEY, A.; GHAZI, I. M.; ABEDALtA, M. Effect of different carbon and nitrogen sourees.on
mycelial and protein yields from certain fungi. Annals of Agricultural Science, Ain Shams University (1984) 29 (2) 647-660
[En, ar, 18 ref., 3 tab.] Fac. Agric., Univ. Cairo, Egypt.
Use of waste artichoke pieces and cabbage leaves as carbon
sources for production of protein by 5 fungal isolates (2 Aspergillus, 2 Rhizopus and I Penicillium sp.) was investigated.
Nitrogen sources tested included ammonium nitrate, ammonium phosphate, ammonium chloride and potassium nitrate. In
all cases P. str. No.6 gave the highest mycelium and protein
yields. Artichoke extracts gave lower yields than starch in the
culture medium; cabbage leaves gave still lower yields.
1315 SHABUNINA, T. 1.; BILAI, T. 1.; SLYUSARENKO, T. P.
(Selection of thermophilic fungi producing proteins on beet pulp.j
Mikrobio/ogicheskii Zhurnal ( 1985) 47 (2) 63-66 [Ru, en
Inst. Mikrobiologii i Virusologii AN USSR, Kiev, USSR.
The capacity of fungi of 15 different genera to grow and
elaborate protein in Czapek's medium with beet pulp was investigated. A two-stage culture method, first in deep culture, then
on the surface, was adopted, with a few strains growing in both
stages. The majority of strains which produced much protein by
fermenting beet pulp were of the genera Absidia,
Chrysosporium. Mucor and Thielavia.
1316 LEE, B. H.; SIMARD, R. E. Growth of Saccharomycopsis jibuligera on enzyme hydrolyzed potato starch. Developments in Industrial Microbiology (1984) 25,459-466 [En, 20
ref., 4 fig.] Agriculture Canada Res. Sta., St-Jean-sur-Richelieu, Que. TJ3B 628, Canada.
Growth responses of S. fibu/igera on enzyme-hydrolyzed
potato starch were studied in both batch and continuous cultures, in relation to the use of the yeast to increase the protein
content of potato waste by fermentation.
1317 KOMBILA-M., E.; LEE, B. H.; SIMARD, R. E. Growth
of selected yeasts on enzyme-hydrolyzed potato starch. Developments in Industrial Microbiology (1985) 26,781-785 [En, 10
ref., 3 tab.] Dep. Sci. Techno!. Aliments, Univ. Laval, SainteFay, Que 0 I K 7P4, Canada.
A comparative study was carried out on the growth and
yield of Saccharomycopsis jibu/igera, Saccharomyces diastaticus, Schwanniomyces alluvius and Candida uti/is in 2 to
20% a-amylase hydrolysed potato starch with and without control of pH.
1318 HONG, J. A.; KIM, J. M.; JEONG, J. C.; LEE, T. K.; KIM,
D. H.; KIM, M. K.; LEE, K. R. [Conversion of fermented feed
by basidiomycetes.[ Korean Journal of Mycology (1985) 13 (3)
157-168 [Ko, en, 28 ref., 9 fig., 7 tab.] Dep. Food Sci. Techno!.,
Chonbuk Natn. Univ., Chonju 520, Korea Republic.
Among basidiomycetes tested, Lyophyllum decastes
showed greatest enzyme production and mycelial growth on rice
straw medium. Digestibility of the feed was increased following
·
pretreatment with alkali.
1319 BABITSKAYA, V. G.; STAKHEEV, I. V. (Conditions for
the biotransformation of straw to a protein product by mycelial
fungi.] Mikologiya i Fitopatologiya (1985) 19 (I) 32-36 [Ru]
Inst. Mikrobiologii AN BSSR, Minsk, USSR.
Chopped wheat straw was incubated with Penicillium verruculosum. The effects of using 2% and 5% straw in the
medium, and of adding potato, maize flour, beet pulp, wheat
bran or saccharose as additional sources of carbohydrate, were
compared. Maize Hour and beet pulp gave the best results.
Using 5% straw reduced the aeration of the medium, and
delayed the peak of crude protein ptoduction from 48 to 84-90
h. Percentage production of crude protein by the action of P.
verruculosum on medium with 3% straw was lower in bulk in a

fermenting vat than in a flask on a shaker. In a comparative
study, Chaetomium cellulolyticum produced protein more
quickly than P. verruculosum. The digestibility of the protein
produced was estimated by the (arginine. + lysine)fproline
ratio, and by the ratio of essential/non-essential amino acids. It
was concluded that the protein produced by the action of P.
verruculosum on straw could be used as a feed for livestock.

Biological upgrading - other

See also absts. 1305, 1321, /333, /359-1360, /362, /3651370, 1372, 1374-1375, 1379
1320 GAMAL, R. F.; GAMAL, N. F. Utilization of agricultural residues for lactic acid production by local isolate of Lactobacillus sp. Annals of Agricultural Science, Ain Shams
University (1984) 29 (I) 145-152 [En, ar, II ref.] Microbial.
Dep., Ain Shams Univ., Cairo, Egypt.
Lactobacillus casei RA-9867, an isolate from soft cheese
that was found to be very active in producing lactic acid, showed
max. lactic acid production (3.67%) after incubation for 6 days
in a medium composed of 0.5% yeast extract, 0.2% dried skim
milk, 0.05% (NH 4),HP04 and a carbon source, conversion
value being 83.4%. Optimum glucose concn. was 5%, which
resulted in a conversion value to lactic acid of 87.5%. When
various C sources were tested, conversion values ranged from
13.1% with sucrose to 77% with lactose and 95.4% with glucose.
With agricultural residues as C source. the following %yield of
lactic acid and conversion values, rcsp., were obtained: cheese
whey concentrate, 1.37 and 37%; casem whey concentrate, 0.29
and I 0.4%; glucose syrup, 1.45 and 55.8%; and cane molasses,
1.35 and 54%. It is concluded that glucose syrup was the most
suitable of the agricultural residues tested as sole source of C for
lactic acid production by L. casei RA-9867.

MUNICIPAL WASTES
See a/so absts. 1297, 1299, /309, 1312
Liquid wastes

See also abst. !298

INDUSTRIAL WASTES
See also abst. 1358
1321
WISE, D. L.; LEUSCHNER, A. P.; LEVY, P. F. Suppressed methane fermentation of selected industrial wastes: a
biologically mediated process for conversion of whey to liquid
fuel. Developments in Industrial Microbiology (I 985) 26, 197207 [En, 14 ref., I fig., 10 tab.] Dynatech Res. & Development
Co., Cambridge, MA 02139, USA.
The anaerobic fermentation process described produces a
liquid fuel, composed primarily of n-octane and n-decane, from
aqueous organic waste streams. A preliminary engineering analysis was carried out on a whey stream from a cheese processing
plant with a daily flow of I 00 000 gal containing 5% of lactose
by weight.

AGRICULTURAL WASTES
See also absts. /3/4-1315, /3/9-/320
Cattle waste

See also abst. 1371
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Pig waste
1322 IAN~OTTI, E. L.; FISCHER, J. R. Effects of ammonia,
volatile acids, pH, and sodium on growth of bacteria isolated
from a swine manure digester. Developments in Industrial
Microbiology (1984) 25, 741-747 [En, 23 ref., 4 tab.] Univ.
Missouri, Columbia, MO 65211, USA.
To increase understanding of the factors associated with
the causes and events leading to digester failure, the effects of
these factors were examined for 3 groups of bacteria (Bacter·
oides I, Peptostreptococcus I and Peptostreptococcus II) active
in the initJal breakdown of the swine manure.

SPECIFIC WASTE MATERIALS
1323 DAGLEY, S. Microbial degradation of aromatic compounds. Developments in Industrial Microbiology (1984) 25,
53-65 [En, 27 ref., 8 fig.] Dep. Biochem., Coli. Bioi. Sci., Univ.
Minnesota, St. Paul, MN 55108, USA.
The main pathways for degradation of aromatics by microorganisms are reviewed.
1324
KORESHKOV, N. G.; PANIN, V. V.; SKAKUN, T. 0.;
KARAVAIKO, G. 1.; ADAMOV, E. V.; POL'KIN, S. I. [fhe kinetics of Fe2+ oxidation by Thiobaci/lus ferrooxidans culture in
solutions produced by bacterial leaching of arsenic-containing
concentrates.] Mikrobiologiya (1985) 54 (4) 675-678 [Ru, en]
lnstitut Mikrobiologii AN SSSR, Moscow, USSR.
The combined effect of various biomass concentrations of
T. ferrooxidans (0.6-60 g/litre), isolated from solutions produced by bacterial leaching of arsenic-containing concentrates,
and Fen (0.5-20.0 gflitre) on the rate of Fe2+ oxidation was
studied. The rate of bacterial oxidation of Fe2+ depended on its
initial concentration, biomass density and the aeration method.
The bacterial oxidation of Fe2+ was optimal in aerated funnels
at biomass concentration of 4.0-6.0 gflitre and at iron concentration of 6.0-8.0 gjlitre whereas on a shaker at biomass concentration of 1.0-2.0 gflitre and iron concentration of 3.0-4.0
g/litre. An equation describing the rate of bacterial oxidation of
Fc2+ in relation to its initial concentration and the concentration
of bacteria in a solution is proposed.
1325 SuRovrsEVA, E. G.; Ivmwv, v. S.; KARASEVICH, Yu.
N.; VASIL'EVA, G. K. {Chlorinated anilines as sources of carbon, nitrogen and energy for Pseudomonas diminuta.] Mikrobiologiya (1985) 54 (6) 948-952 [Ru, en, 16 ref., 5 fig.]lnstitut
Mikrobiologii AN SSSR, Moscow, USSR.
P. dirninuta, utilizing 3-chloro-, 4-chloro- and 3.4dichloroaniline as sole carbon, nitrogen and energy sources was
isolated from meadow-chernozemic soil. Aniline was not a good
substrate
for
the
microorganism
in
question.
Monochloroanilines were utilized up to 300 l'g/ml and 3,4dichloroaniline up to 50 l'g/ml. During growth the substrate
molecules were completely dechlorinated. In model experiments
with water samples, collected from natural reservoirs, P.
dirninuta considerably accelerated degradation of 3,4dichloroaniline.
1326 SuRovrsEVA, E. G.; IvoiLov, v. S.; KARASEVICH, Yu.
N.
[Factors causing the lack of growth on aniline of a
Pseudomonas diminuta strain which can utilize chlorinated anilines.] Mikrobiologiya (1985) 54 (6) 1015-1016 [Ru, en, 6 ref.,
I fig.] lnstitut Mikrobiologii AN SSSR, Moscow, USSR.
A direct cause of the failure to grow P. diminuta INMI
KS-7 on a nutrient medium containing aniline as a source of
carbon is the absence of the enzyme (cyclosomerase I) which
catalyses lactonization of cis,cis-muconic acid. It appears that
the stages of aniline metabolism to cis,cis-mucomc acid are
catalyzed by the enzymes of the chloroaniline metabolism pathway (dioxygenase and pyrocatecholase); further conversion of
cis,cis-muconic acid does not take place because of a strict
specificity of the enzyme which only catalyses the conversion of
chloromuconic acid. Inhibition of P. diminuta growth in presence of aniline is illustrated graphically.
1327
KURANE, R.
Microbial degradation of phthalate
esters. Microbiological Sciences (1986) 3 (3) 92-95 [En, 15
ref., I tab.] Fermentation Res. Inst., Yatabe, Tsukuba New
Science City, lbaragi 305, Japan.
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Nocardia erythropo/is rapidly degrades phthalate esters.
Phthalate esters were efficiently removed from wastewater by
inoculating cells of N. erythropolis into activated sludge. A
fluorescent antibody technique was successfully applied for
tracing the specified microorganism in a mixed culture system.
The metabolic pathway was investigated and enzymes were
purified.
1328
FOGEL, M. M.; TADDEO, A. R.; FOGEL, S.
Biodegradation of chlorinated ethenes by a methane-utilizing
mixed culture. Applied and Environmental Microbiology
(1986) 51 (4) 720-724 [En, 37 ref., I fig., 2 tab.] Cambridge
Analytical Associates, Inc., Boston, MA 02215, USA.
A mixed culture containing methane-utilizing bacteria was
obtained by methane enrichment of a sediment sample.
Biodegradation experiments carried out in sealed culture bottles
with radioactively labelled trichloroethylene (TCE) showed
that approx. half of the radioactive carbon had been converted
to 14 C02 and bacterial biomass. In addition to TCE, vinyl chloride and vinylidene chloride could be degraded to products
which are not volatile chlorinated substances and are therefore
likely to be further degraded to C02 • Two other chlorinated
ethenes, cis and trans-1,2-dichloroethylenc, were shown to
degrade to chlorinated products, which appeared to degrade
further. A sixth chlorinated ethene, tetrachloroethylene, was
not degraded by the methane-utilizing culture under these conditions. The biodegradation ofTCE was inhibited by acetylene,
a specific inhibitor of methane oxidation by methanotrophs.
This observation supports the hypothesis that a methanotroph is
responsible for the observed biodegradations6 1.
1329 BEDARD, D. L.; UNTERMAN, R.; BOPP, L. H.; BRENNAN,
M. J.; HABERL, M. L.; JOHNSON, C. Rapid assay for screening
and characterizing microorganisms for the ability to degrade
polychlorinated biphenyls.
Applied and Environmental
Microbiology (1986) 51 (4) 761-768 [En, 12 ref., 4 fig., 3 tab.]
Biol. Sci. Branch, Corporate Res. Development, General Electric Company, Schenectady, NY 12301, USA.
A rapid assay was designed to: (i) assess the
polychlorinated biphenyl (PCB)-degradative competence and
congener specificity of aerobic microorganisms; (ii) identify
strains capable of degrading highly chlorinated biphenyls; and
(iii) distinguish among those that degrade PCBs by alternative
pathways. Defined mixtures of PCB congeners were used and
mcubation and extraction methods were adopted that prevent
physical loss of PCBs. Assay mixtures included PCB congeners
ranging from dichloro- to hexachlorobiphenyls and representing
various structural classes, e.g., congeners chlorinated on a single
ring (2,3-dichlorobiphenyl), blocked al 2,3 sites (2,5,2'5'tetrachlorobiphenyl),
blocked
at
3,4
sites
(4,4'dichlorobiphenyl), and lacking adjacent unchlorinated sites
(2,4,5,2',4',5'-hexachlorobiphenyl). The PCB-degradative ability of microorganisms was assessed by packed-column gas chromatographic analysis of these defined congener mixtures
following 24-h incubation with resting cells. When tested with
25 environmental isolates, this assay (i) revealed a broad range
of PCB-degradative competence, (ii) highlighted differences in
congener specificity and in the extent of degradation of individual congeners, (iii) predicted degradative competence on commercial PCBs, and (iv) identified strains with superior PCBdegradative ability.
1330 KAPLAN, D. L.; KAPLAN, A.M. Biodegradation of Nnitrosodimethylamine in aqueous and soil systems. Applied and
Environmental Microbiology (1985) 50 (4) 1077-1086 [En, 19
ref., 10 fig., 5 tab.] U.S. Army Natick Research and Development Center, Natick, Massachusetts 01760-5020, USA.
N-Nitrosodimethylamine (NOMA) was mineralized by
microorganisms in soil systems. Initial rates of mineralization
were calculated for a wide range of initial concentrations of
NOMA. Log-log plots of the data were fitted with both linear
and nonlinear least-squares analyses;however, linear models
provided better fits for the kinetic data in all cases. The slopes of
the linear fits were not significantly different from 1.0 (P <
0.05); thus, first-order reaction kinetics were in effect over the
range of concentrations tested, and saturation kinetics were not
achieved. Rate constants (day- 1) and total percent NOMA
mineralized increased with decreasing initial concentrations of
NOMA. Percentages of organic matter and supplemental carbon had little effect on rates of mineralization. A laboratory
scale simulated trickling filter containing an activated charcoal
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bed provided a suitable environment for mineralization of
NDMA at concentrations of 50 and 100 .ug/ml on a continuous
basis. NOMA was not toxic to natural populations of microorganisms at concentrations up to 10 mg/ml. Using high-pressure
liquid chromatography coupled with radioactivity detection,
formaldehyde and methylamine were identified as
intermediates produced during the biodegradation of NDMA.
Cellulosic wastes

See also absts. 1319. 1358, 1385-1387, 1398
1331 ARORA, D. S.; SANDHU, D. K. Survey of some Indian
soils for laccase producing fungi and their lignin degrading ability. Proceedin!JS of the Indian Academy of Sciences (Plant
Sciences) (1985) 94 (4/6) 567-574 [En, 27 ref., 4 tab.] Department of Biology, Guru Nanak Dev University, Amritsar 143
005, India.
One hundred and fifty soil samples collected from three
climatologically different sites were screened for laccase production using lignin-guaiacol agar plates. All except one of the
12 fungi isolated gave positive tests for qualitative lignin degradation. Five fungi were selected further for quantitative study of
wood/lignin degradation. The basidiomycetes showed better
efficiency as Ia cease producers and decomposers of wood/lignin
than the other fungal groups. They gave results comparable to
the white-rot fungus, Polyporus versicolor and degraded sawdust, causing a total weight loss of7-8% and a lignin Joss of up to
10% in 30 days.
1332 BOLEN, P. L.; SLJNINGER, P. J. Continuous culture
selection of mutant strains of Pachysolen tannophilus capable of
rapid aerobic growth on D-xylose. Developments in Industrial
Microbiology (1984) 25,449-457 [En, 12 ref., 1 fig., 2 tab.] N.
Regional Res. Cent., ARS-USDA, Peoria, IL 61604, USA.
1333 Yu, E. K. C.; LEVITIN, N.; SADDLER, J. N. Utilization
of wood hemicellulose hydrolyzates by microorganisms for the
production of liquid fuels and chemicals. Developments in
Industrial Microbiology (1984) 25, 613-620 [En, 24 ref., 2
tab.] Biotechnol. Chern. Dep., Forintek Canada Corp., Ottawa,
Ont. KJG 325, Canada.
The utilization of wood-hemicellulose hydrolyzates by
Klebsiella pneumoniae and Clostridium acetobutylicum for the
production of 2,3-butanediol and acetone-butanol, respectively,
was investigated.
1334 DALE, B. E.; HENK, L. L.; SHIANG, M. Fermentation
of lignocellulosic materials treated by ammonia freeze-explosion. Developments in Industrial Microbiology ( 1985) 26, 223233 [En, 15 ref., 3 fig., 2 tab.] Dep. Agric. Chern. Eng., Colorado State Univ., Fort Collins, CO 80523, USA.
The features of cellulose that limit its hydrolysis and the
various pretreatments that have been employed to increase cellulose hydrolysis are reviewed briefly. Ammonia freeze-explosion (AFEX) is analysed in terms of chemical and physical
effects on lignocellulosic materials. Yields of fermentable sugars
by enzymatic hydrolysis following AFEX are typically 4-5 times
greater than those obtained on untreated materials. Similar
yield increases are observed when AFEX~treated straw is used
as a fermentation substrate to produce cellulase enzymes from
Trichoderma reesei and single cell protein by Chaetomium
cellulolyticum.
1335 SCHEIDING, W.; THOMA, M.; Ross, A.; SCHOGERL, K.
Modelling of the growth of Trichoderma reesei QM 9414 on
glucose and cellulose. Journal of Biotechnology ( 1986) 4 (2)
101-117 [En, 15 ref., 8 fig., 2 tab.] K: Schilgerl, Jnst. Tech.
Chern., Univ. Hannover, D-3000 Hannover, German Federal
Republic.
The growth of T. reesei on cellulose and the enzyme production in continuous culture were modelled by using the experimental results of the enzymatic hydrolysis of cellobiose and
cellulose by means of a cell-free complex enzyme mixture of this
fungus and the model developed by Scheiding et al. (Appl.
Microbial. Biotechnol. 20, 1984, 176-182). The model parameters were identified by means of the experimental results of Ross
et al. (Eur. J. Appl. Microbial. Biotechnol.. 18 1983, 29-37).
Excellent agreement between calculated and measured process

variables indicates that the model is suited for the description of
growth and enzyme production in continuous culture.
1336 SADDLER, J. N. Factors limiting the efficiency of cellulase enzymes. [Review]. Microbiological Sciences ( 1986) 3 (3)
84-87 [En, 23 ref., I fig., 2 tab.] Forintek Canada Corp.,
Ottawa, Ont., Canada KIG 3Z5.
The major reasons behind the low efficiency of enzymatic
hydrolysis of cellulose arc reviewed. The problem is a result of
the heterogeneous nature of the hydrolysis reaction which
involves a multicomponent soluble catalyst, an insoluble substrate and products which are both.
1337 MURRAY, W. D. Symbiotic relationship of Bacteroides cellulosolvens and Clostridium saccharolyticum in cellulose fermentation. Applied and Environmental Microbiology
( 1986) 51 ( 4) 710-714 [En, 27 ref., 4 fig., 1 tab.] Div. Bioi. Sci.,
Natn. Res. Council Canada, Ottawa, Canada KIA OR6.
In coculture, B. cellulosolvens and C. saccharolyticum fermented 33% more cellulose than did B. cellu/osolvens alone.
Also, cellulose digestion continued at a max. rate 48 h longer in
coculture. B. cellulosolvens hydrolyzes cellulose and supplies C.
saccharolyticum with sugars and a growth factor replaceable by
yeast extract. Alone, B. cellulosolvens exhibited an early cessation of growth which was not due to nutrient depletion, low pH,
or toxic accumulation of acetic acid, ethanol, lactic acid, H 2,
C0 2, cellobiose, glucose or xylose. However, a 1-h incubation of
B.
ce/Julosolvens spent-culture medium with
C.
saccharolyticum cells starved for growth factor allowed a
resumption of B. cellulosolvens growth. The symbiotic relationship of this naturally occurring coculture is one of mutualism, in
wh1ch the cellulolytic microbe supplies the saccharolytic
microbe with nutrients, and in turn the saccharolytic microbe
removes a secondary metabolite toxic to the primary microbe.
1338 RAPP, P.; WAGNER, F. Production and properties of
xylan-degrading enzymes from Cellulomonas uda. Applied and
Environmental Microbiology (1986) 51 (4) 746-752 [En, 54
ref., 4 fig., l tab.) Gescllschaft Biotechnologische Forschung
mbH, D-3300 Brunswick, German Federal Republic.
Xylan degradation and production of p~xylanase and fJ·
xylosidase activities were studied in cultures of C. uda grown on
purified xylan from birchwood. ,8-Xylanase activity was found
to be associated with the cells, although in various degrees. The
formation of ,8-xylanase activity was induced by xylotriose and
repressed by xylose./l-Xylosidase activity was cell bound. Both
constitutive and inducible P-xylosidase activities were suggested. ,8-Xylanase and ,8-xylosidase activities were inhibited
competitively by xylose. ,8-Xylanase activity had a pronounced
opt. pH of 5.8, whereas the opt. pH of !l-xylosidase activity
ranged from 5.4 to 6.1. The major products of xylan degradation by a crude preparation of f:l-xylanase activity, in decreasing
order of amount, were xylobiose, xylotriose, xylose and small
amounts of xylotetraose. This pattern suggests that P-xylanase
activity secreted by C. uda is of the endosplitting type. Superna~
tants of cultures grown on cellulose showed not only ,B-glucanase
but also ,8-xylanase activity. The latter could be attributed to an
endo-1,4-/l-glucanase activity which had a low !l-xylanase
activity.
1339 HALSALL, D. M.; GOODCHILD, D. J. Nitrogen fixation
associated with development and localization of mixed populations of Cellulomonas sp. and Azospirillum hrasilense grown on
cellulose or wheat straw. Applied and Environmental Microbiology (1986) 51 (4) 849-854 [En, 17 ref., 5 fig., I tab.] Div. Pl.
Industry, CSIRO, Canberra, ACT 2601, Australia.
Mixed cultures of C. sp. and A. brasilense were grown with
straw or cellulose as the carbon source under conditions favouring the fixation of atmospheric nitrogen. Rapid increases in cell
numbers, up to 109 cells per g of substrate, were evident after 4
and 5 days of incubation at 30°C for cellulose and straw, respectively. Nitrogen fixation (detected by acetylene reduction measured on parallel cultures) commenced after 2 and 4 days of
incubation for straw and cellulose, respectively, and continued
for the duration of the experiment. Pure cultures of C. sp.
showed an increase in cell numbers, but C0 2 production was
low, and acetylene reduction was not detected on either cellulose
or straw. Pure cultures of A. brasilense on cellulose showed an
initial increase in cell numbers (107 cells per g of substrate) over
4 days, followed by a decline presumably caused by the exhaustion of available carbon substrate. On straw, A. brasilense
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increased to 109 cells per g of substrate over 5 days and then
declined slowly; this growth was accompanied by acetylene
reduction. Scanning electron micrographs of straw incubated
with a mixed culture under the above conditions for 8 days
showed cells of both species in close proximity to each other.
Evidence is furnished that the close spatial relationship of cells
from the 2 species facilitates the mutually beneficial association
between them and thus increases the efficiency with which the
products of straw breakdown are used for nitrogen fixation.
1340 HALSALL, D. M.; GIBSON, A. H. Comparison of two
Cellulomonas strains and their interaction with Azospirillum

brasilense in degradation of wheat straw and associated nitrogen
fixation. Applied and Environmental Microbiology (1986) 51
(4) 855-861 [En, 16 ref., 4 fig., 3 tab.] Div. Pl. Industry,
CSIRO, Canberra, ACT 2601, Australia.
A mutant str. of C. sp. CS!-17 was compared with C.
ge/ida 2480 as the cellulolytic component of a mixed culture
which was responsible for the breakdown of wheat straw to
support asymbiotic nitrogen fixation by Azospirillum brasilense
Sp7 (ATCC 29145). C. sp. str. CS 1-17 was more efficient than

was C. gelida in cellulose breakdown at lower oxygen concn and,
in mixed culture with A. brasilense, it supported higher
nitrogenase activity (C2 H 2 reduction) and nitrogen fixation with
straw as the carbon source. Based on gravimetric determina·
tions of straw breakdown and total N determinations, the effi-

activities over the 150-day incubation period with and without a
fruiting stimulus are reported.
1344

HALSALL, D. M.; GIBSON, A. H.

Cellulose decomposi-

tion and associated nitrogen fixation by mixed cultures of Ce/lulomonas geUda and Azospiril/um species or Bacillus
macerans. Applied and Environmental Microbiology ( 1985) 50
(4) 1021-1026 [En, 25 ref., 3 fig., 4 tab.] Commonwealth Scientific and Industrial Research Organisation, Division of Plant
Industry, Canberra City, A.C.T. 2601, Australia.
Mixed cultures of Cellulomonas gelida with Azospirillum
lipoferum. Azospirillum brasilense or Bacillus macerans
degraded cellulose and straw and utilized the energy-yielding
products to fix atmospheric nitrogen. This cooperative process
was followed over 30 days in sand-based cultures in which the
breakdown of 20% of the cellulose and 28 to 30% of the straw
resulted in the fixation of 12 to 14.6 mg of N per g of cellulose
and 17 to 19 mg of N per g of straw consumed. Cellulomonas
degraded cellulose at oxygen concentrations as low as I% 0 2
(volfvol) which allowed a close association between cellulosedegrading and microacrobic diazotrophic microorganisms. Cultures inoculated with initially different proportions of A.
brasilense and C. gelida all reached a stable ratio of approximately I Azospirillumj3Cellulomonas cells.

ciency of nitrogen fixation was 72 and 63 mg of N per g of straw
utilized for the mixtures containing C. sp. and C. gelid a, respec-

Plastics

tively. Both C. and A. spp. exhibited a wide range of pH tolerance. When introduced into sterilized soil, the C. sp.-A.
brasi/ense association was more effective in nitrogen fixation at
a pH of7.0 than at the native soil pH (5.6). This was also true of
the indigenous diazotrophic microftora of this soil. The potential
implications of this work to the field situation are discussed.

1345 BORONIN, A.M.; ANISIMOVA, L.A.; GOLOVLEVA, L.A.;
DZHUSUPOVA, D. V.; SKRYABIN, G. K. [Participation ofplasmids in cx-mothylstyrone degradation.] Mikrobiologiya (1985)
54 (5) 854-856 [Ru, en] lnst. Biokhimii i fiziologii mikroorganizmov AN SSSR, Pushchino, USSR.
Pseudomonas acidovorans, which used a-methyl styrene as
sole source of energy, converting it to acetophenone, was isolated from waste products of synthetic rubber manufacture.
Electrophoresis showed four plasmids, mol. wt. 4, 32, II 0 and
130. Following inoculation on meat-peptone-bouillon, the two
latter plasmids were missing, and the organism had lost the
capacity to utilise a-methyl styrene. Conjugative transfer of this
capacity to a plasmid less variant of P. acidovorans (BS920) was
demonstrated, after which transfer the same four plasmids were
present in BS920.

1341

SHARMA, A. D.; JANDAIK, C. L.

Studies on recycling

of Pleurotus waste. Mushroom Newsletter for the Tropics
(1985) 6 (2) 13-15 [En, 10 ref., 1 tab.] Mushroom Res. Lab.,
Solan·l73213, India.
Pleurotus waste which constituted 40% of the contaminated straw during spawn running and cropping and 60% of the
left-over substrate after the cultivation of P. sajor-caju did not
support better yield than the fresh wheat straw, but an average
yield of 853 g/kg of air dry substrate can be obtained when the
waste is supplemented with 5% wheat bran.

Metals
1342 PATERSON, A.; LUNDQUIST, K. Radical breakdown of
lignin. Nature (1985) 316 (6029) 575·576 [En, 12 ref.] Dep.
Biochem. Appl. Mol. Bioi., UMIST, Manchester, UK.
Intensive research has culminated in the discovery that the
mechanism by which lignin is degraded involves an enzymatic
one-electron oxidation of lignin yielding aromatic radical
cations that initiate cleavage of the side chains. It is suggested
that the central feature of the 'ligninase' mechanism is the
creation of an oxy-ferryl centre of high redox potential. It is
considered that there is no reason why ligninase should not be
able to catalyse all the lignin depolymerizations that have been
observed up to now.
1343

LEATHAM, G. F.

Extracellular enzymes produced by

the cultivated mushroom Lentinus edodes during degradation of
a lignocellulosic medium. Applied and Environmental Microbiology (1985) SO (4) 859·867 [En, 48 ref., 7 fig., 2 tab.] U.S.
Department of Agriculture/Forest Service, Forest Products
Laboratory, Madison, Wisconsin 53705, USA.
Lentinus edodes was cultured on an oakwood-oatmeal
medium for 150 days at 22°C. All major components of the
medium were degraded, lignin selectively so. The vegetative
growth rate was most rapid during the initial 90 days, during
which weight loss was correlated with glucosamine accumulation (assayed after acid hydrolysis). The rate then slowed; in
apparent preparation for fruiting, the cultures rapidly accumulated glucosamine (or its oligomer or polymer). Nitrogen was
growth limiting. Certain enzyme activities were associated with
the pattern of medium degradation, with growth or with development. They included cellulolytic system enzymes, hemicellulases, the ligninolytic system (gluco- )amylase, pectinase, acid
protease, cell wall lytic enzymes (laminarinase, 1,4-B·D·
glucosidase, B-N-acetyl-o-glucosaminidase, a-D-galactosidase,
B-D-mannosidase), acid phosphatase and laccase. Enzyme

1346

WAINWRIGHT, M.; GRAYSTON, S. 1.

Oxidation of

heafy metal sulphides by Aspergillus niger and Trichoderma
harzianum. Transactions of the British Mycological Society
(1986) 86 (2) 269·272 [En, II ref., 3 fig., I tab.] Dep.
Microbiol., Univ. Sheffield, Sheffield SlO 2TN, UK.
A. niger oxidized the sulphides of copper, lead and zinc, but
not cadmium, to sulphate. With the exception of cadmium
sulphide, the sulphide particles in the medium were adsorbed on
to the surface of the mycelium, a process which is apparently
associated with sulphide oxidation. Traces of thiosulphate and
tetrathionate were also produced, and the medium was acidified.
Smaller amounts of sulphate were found in sulphide-amended
media in which T. harzianum grew compared with media supporting A. niger. although thiosulphatc and tctrathionate were
produced more consistently. As the amounts of sulphate taken
up by the two fungi could not be accurately determined, it is
unclear whether these differences in sulphate concn in the media
indicate differences in rates of sulphide oxidation, or merely
reflect differing rates of sulphate assimilation. Again, with the
exception of cadmium the concn of free metal in the medium did
not generally increase, presumably because any metal released
from the sulphides on oxidation was taken up by the fungi, or
adsorbed on to their surface. It is unlikely therefore that these
fungi could be effectively employed to leach metals from their
sulphide ores.
1347 KVASNIKOV, E. 1.; STEPANYUK, V. V.; KLYUSHNIKOVA,
T. M.; SERPOKRYLOV, N. S.; SIMONOVA, G. A.; KASASHKINA, T.
P.; PANCHENKO, L. P. (A new Gramwvariable, chromiumreducing bacterium with a mixed type of flagellation.] Mikrobio/ogiya (1985) 54 (I) 83-88 [Ru, en, 20 ref., 3 fig.] Institut
Mikrobiologii i Virusologii im. D.K. Zabolotnogo AN USSR,
Kiev, USSR.
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A new bacterium belonging to Aeromonas genus, with a
Gram-negative type of cell wall, was isolated from industrial
sewage containing chromium. The isolate possessed a high
capacity for reducing highly toxic Cr6 + ions. It is proposed to
name it A. dechromatica. The type strain B-2373 has been
deposited in the AU-Union Institute for Genetics of Industrial
Mtcroorganisms.

Hydrocarbons, Petroleum

1348
MIGUEZ, C. B.; BEVERIDGE, T. J.; INGRAM, J. M.
Lipopolysaccharide changes and cytoplasmic polyphosphate
granule accumulation in Pseudomonas aeruginosa during growth'
on hexadecane. Canadian Journal of Microbiology (1986) 32
(3) 248-253 [En, fr, 29 ref., 9 fig., 2 tab.] Dep. Microbiol.,
Macdonald Coli. McGill Univ., Ste. Anne de Bellevue, Que.,
Canada H9X I CO.
P. aeruginosa ATCC 9027 grew on 0.5% (vfv) hexadecane
as a sole carbon source in a chemicallt, defined medium which
required the addition of Fe3+ and Ca +. There was a variable
and extended lag period before an active growth rate was
attained. Visible light microscopic evidence revealed that the
bacteria did not adhere to hexadecane droplets suggesting the
absence of a bioemulsifier. When compared with glucose-grown
cells, hexadecane-grown cells produced 75% less lipopolysaccharide (on a total protein basis); this lipopolysaccharide
contained 30-40% less carbohydrate, yet 50-75% more 2-keto-3deoxyoctonate. These chemical changes made the cell surface
appear more hydrophobic when tested in a biphasic hydrophobicity index system. Electron microscopy of thin sections and
freeze etchings revealed hexadecane-grown cells contained
granules which were judged to be polyphosphate by energy
dispersive X-ray analysis. There was no apparent major morphological envelope alteration within the two cell types.
1349 KVASNIKOV, E. 1.; KLYUSHNIKOVA, T. M.; KUBESKAYA,
S. L.; ZALEVSKII, V. S.; SMIRNOVA, G. F.; KASATKINA, V. 1.;
SVARNJK, V.I.; KOVAL', A. A. [Use of associations of bacteria
to purify bilge waters from petroleum products.] Mikrobiologicheskii Zhurnal (1985) 47 (2) 12-15 [Ru, en] Inst.
Mikrobiologii i Virusologii AN USSR, Kiev, USSR.
There is much oil production of basins from bilge water
discharged from boats. The capacity of activated sludge to
reduce oil-contamination in bilge water was compared with that
shown by different associations of bacteria oxidizing oil products, or by a combination of both methods. The bacteria used
are not specified. The addition of the oil-oxidizing bacteria to
the activated sludge gave much greater (2.5-fo!d) reduction of
oil contamination than the activated sludge on its own, both
under laboratory conditions, and in the loading basins of small
industrial plants. The reductions inn-alkanes, iso-paraffins, aromatic carbohydrates and resinous compounds are tabulated. A
two-stage purification method, with passage through two aerotanks, is described.
1350 STAROVOITOV, I. I. [Regulation of the synthesis of key
enzymes catalyzing naphthalene catabolism in Pseudomonas
putida and Pseudomonas jluorescens carrying biodegradative
plasmids NAH, pBS3, pBS2 and NPL-1.] Mikrobio/ogiya
(1985) 54 (5) 755-762 [Ru, en] lnst. Biokhimii i Fisiologii
Mikroorganizmov AN SSSR, Pushchino, USSR.
A hypothesis that the catabolism of naphthalene by these 2
bacteria follows alternative pathways under the control of naphthalene oxygenase, salicylate hydroxylase and two catechol oxidases, C0!,2 and C02,3 was investigated. The P. putida str.
pPG7 controls the synthesis of all 4 enzymes by the NAH
plasmid. A balance between the production of the first 2 named
enzymes suggests a coordinated regulation of naphthalene catabolism. P.jluorescens behaved somewhat similarly in controlling the key enzymes by the plasmid NAH, but with no evidence
of coordination between enzyme activities. However, 2 variants
of P. putida, BS238 and BS202, operating through the plasmids
pBS2 and NPL-1, respectively, catabolised naphthalene by different branches of the system suggested by L.N. Ornston (Current Topics in Cellular Regulation 1911 12, p.209). A diagram
gives details of these pathways.

1351 !SMAILOV, N. M. (Biodegradation of petroleum hydrocarbons in soil inoculated with yeasts (Candida).] Mikrobiologiya (1985) 54 (5) 835-841 [Ru, en] Sektor Mikrobio!ogiya
AN AzSSR, Baku, USSR.
Cultures of C. spp. were seeded onto samples of soil in
porcelain jars, and a methane-naphthene type of petroleum.
and/or isolated hydrocarbons were added as substrates. These
preparations, with appropriate controls, were incubated at
30°C. C. guilliermondii str. 916 and C. pu/cherrima str. 921
remained viable in the cultures for more than 66 days. As estimated by the evolution of C0 2, the hydrocarbons most readily
degraded were the n-paraffins, followed by cyclohexanes and
aromatic hydrocarbons. The disintegration process was inhibited by ;;;, 6% n-xylol in the soil. Complete breakdown of all
hydrocarbons added to soil, with yeast cultures, required 180200 days. Ethyl benzol was degraded with great difficulty. In
general aromatic hydrocarbons were degraded more slowly than
their oxidized products.
Detergents
1352 HALES, S. G.; WATSON, G. K.; DODGSON, K. S.; WHITE,
G. F.
A comparative study of the biodegradation of the
surfactant sodium dodecyltriethoxy sulphate by four detergentdegrading bacteria. Journal of General Microbiology (! 986)
132 (4) 953-961 [En, 23 ref., 2 fig., 3 tab.] Dep. Biochem., Univ.
Col!. Cardiff P.O. Box 78, Cardiff CFI !XL, UK.
The [j'S]-Iabelled metabolites produced during
biodegradation of labelled sodium dodecyltriethoxysulphate
(SDTES) by 4 bacterial isolates (Pseudomonas sp. str. DES!,
P. sp. str. Cl2B, P. sp str. SC25A and an organism identified
only as str. TESS) were identified and quantified. All isolates
used ether-cleavage as the predominant primary degradation
pathway. In strs. DESI and Cl2B the ethcrase system was nonspecific, cleaving each of the 3 ether bonds of SDTES in substantial proportions. In the other 2 organisms specificity was
much higher, and cleavage occurred almost entirely at the alkylether linkage.
1353 GRIFFITHS, E. T.; HALES, S. G.; RUSSELL, N.J.; \VAT·
SON, G. K.; WHITE, G. F. Metabolite production during the
biodegradation of the surfactant sodium dodecyltriethoxy
sulphate under mixed-culture die-away conditions. Journal of
General Microbiology (1986) 132 (4) 963-972 [En, 22 ref., 2
fig., I tab.] Dep. Biochem., Univ. Coil. Cardiff, P.O. Box 78,
Cardiff CF! I XL, UK.
Sodium dodecyltriethoxy sulphate (SDTES), either pure
or as a component of commercial surfactant mixtures, underwent rapid primary biodegradation by mixed bacterial cultures
in OECD screen and river-water die-away tests.

BIOCIDES
1354 LEONOVA, V. E.; ABRAMOV, A. V.; KARPUKIIIN, V. H.
[Kinetics of formaldehyde biodegradation.] Mikrobiologiya
(1985) 54(!) 146-151 [Ru, en, 10 ref., 3 fig., I tab.] Vsesoyuz.
Nauch.-Issledov. lnstitut Antibiotikov, Moscow, USSR.
The kinetics of formaldehyde biodegradation by batch cultures of Pseudomonas fluorescens were studied. The
biodegradation was found to depend on the concentrations of
substrate, biomass and metabolic products. The combined effect
of these factors is described by an equation. This equation was
shown to be adequate in experiments under continuous culture
conditions on formaldehyde-containing sewage from the production of antibiotics.
Agricultural biocides

1355 MIKESELL, M. D.; BOYD, S. A. Reductive dechlorination of the pesticides 2,4-D, 2,4,5-T, and pentachlorophenol in
anaerobic sludges. Journal of Environmental Quality ( 1985)
14 (3) 337-340 [En, 14 ref., 4 fig., I tab.] Dep. Crop Soil Sci.,
Michigan State Univ., East Lansing, Ml 48824, USA.
The degradation of 7 chlorinated aromatic compounds in
anaerobic sewage sludge from 3 Michigan communities was
examined. The compounds tested were 2,4-D, 2,4,5-T, PCP
2,4,6-trichlorophenol, and 2-,3-, and 4-chlorophenol. All of the

..
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compounds tested were degraded in one or more of the sludges
during a 70-d incubation period. Overall, 4-chlorophcnol was
the most persistent compound tested followed by 3-chlorophenOI. The most rapid degradative reactions were cleavage of the
ether linkage of the phenoxy acetic acid herbicides 2,4-D and
2,4,5-T, and the removal of Cl atoms ortho to the phenolic OH
group of the chlorophenols. The initial products of 2,4-D and
2,4,5-T degradation were 4-chlorophenol and 2,4,5trichlorophenol. Reductive dechlorination of 2,4,5-trichlorophenol (produced from 2,4,5-T) gave 3,4-dichlorophenol and 4chlorophenol which were the final products of 2,4,5-T degradation. Dechlorination of PCP gave 3,4,5-trichlorophenol as the
initial transformation product, and further dechlorination gave
3,5-dichlorophenol as the final product of PCP degradation. The

Jackson sludge had the greatest capacity to degrade the compounds tested. With the exception of 3- and 4-chlorophenol, all
other compounds tested were completely degraded in 7 to 14 d
in the Jackson sludge. Mason and Adrian sludges were similar
in their degradative pathways overall, but significantly less
active than the Jackson sludge.
1356 MAL'TSEVA, 0. V.; GOLOVLEVA, L. A.
(The role of
additional subtrates in DDT degradation by Pseudomonas
aeruginosa.] Mikrobio/ogiya (1985) 54 (2) 222-226 [Ru, en, 18
ref., I fig., 3 tab.] lnst. Biokhim. Fiziol. Mikroorganizmov AN
SSSR, Pushchino, USSR.
A comparative enzymic analysis was made of the growth of
P. aeruginosa str. 640X on compounds which activate DDT
degradation to a different extent and also on acetate which does
not stimulate this process. It was shown that the activity of
dehydrogCnascs generating reduced cofactors, necessary for
DDT dechlorination, was much higher on the additonal substrates than on the compounds which do not affect pesticide
degradation, or stimulate this process only slightly. The interrelationship between the activity of enzymes, supplying the reduc~
ing potential and the extent of DDT degradation by a given
culture was established.

PHENOLS
1357 KORZHENEVICH, V. 1.; SHUB, G. M. (Microbiological
degradation of phenol, determined by extra-chromosomal DNA.J
Mikrobio/ogiya (1985) 54 (6) 910-913 [Ru, en, 20 ref.]
Saratovskil Meditsinskii lnstitut, Saratov, USSR.
Extensive investigations were conducted to detect, isolate
and identify phenol degrading microbial strains in soil. From
198 cultures of soil Gram-negative aerobic bacteria, 2 strains
were selected which grew on synthetic mineral media, containing phenol (I mgfml) as a sole source of carbon and energy.
They were identified as Alcaligenes faeca/is and Pseudomonas
alca/igens. Both strains utilized phenol via the ortho pathway
and through the formation of cis-,cis-muconic and jl-ketoadipic
acids as intermediates. In both strains the genes controlling
utilization of phenol are located in extra-chromosomal DNA.
When A.faeca/is KS V21 is cultivated with plasmid less Escherichia coli and Pseudomonas strains, the property of phenol
utilization is transferred from the former to the latter and, in the
case of the Pseudomonas strains, together with
thermotolerance.

NITROGEN
1358
RACSCHMAIER, R.; BARDTKE, D.
(Birch wood as
hydrogen donor in the microbial denitrification of water.]
Birkenholz als Wasserstoffdonator bei der mikrobiellen Elimination von Nitrat aus Wasser. Material und Organisme11
(1985) 20 (4) 253-264 [De, en, fr, 12 ref., 7 fig., 4 tab.] lnst.
Siedlungswasserbau, Wassergilte-u. Abfallwirtschaft, D-7000
Stuttgart 80, German Federal Republic.
A method and an apparatus are described using finely
divided (particles < 0.5 mm) birch wood (a component of an
industrial waste product) as a carrier and electron donor in
microbial denitrification. Examination of the biodegradation of
the wood components during the denitrification process showed
cellulose to be well utilized compared with lignin, which was
significantly accumulated. The av. rate of nitrate degradation in
a continuous flow system was 5.2 mg N0 3-Nfh, varying with

the vol. of birch wood used. The usc of other plant spp. as
hydrogen donors is discussed.

THERMAL POLLUTION
See also abst. /384

SPECIFIC INDUSTRIES
.food industry

See also absts. /302, 1308
ISLAS-MURGUIA, L.; PEREZ-MENDOZA, J. L.; GARCIAProduction of glutamic acid by fermentation
of an industrial waste product of the Mexican lime (Citrus
aurantifolia Swingle). Developments in Industrial Microbiology ( 1984) 25, 651-656 [En, 7 ref., 2 fig.] Dep. Biotechnol.,
Institute de Investigaciones Biomedicas, UNAM, 04510 MCxico D.F., Mexico.
Industrial plants which process Mexican lime produce a
waste stream high in citric acid content. Of 5 bacterial strs. that
produce glutamic acid, Corynebacterium glutamicum A TCC
13032 gave the highest yield ( 13.7 gflitre in 120 h of fermentation) when grown in a medium containing these wastes. Promotion of production of glutamic acid was achieved by addition of
approx. 2% glucose to the culture media.
1359

HERNANDEZ, F.

SANTANA-CASTILLO, L.; PEREZ-MENDOZA, J. L.; GAR·
F. Production of vitamin B 11 by fermentation of an industrial waste-product of the Mexican lime (Citrus
aurantifolia Swingle). I. Fermentation kinetics of Propionibacterium shermanii ATCC 13673. Developments in Industrial Microbiology (1985) 26, 769-780 [En, 17 ref., 4 fig., 2
tab.] Dep. Biotechnol., lnst. Invest. Biomed., UNAM 104510
Mexico D.F., Mexico.
1360

CIA-HERNANDEZ,

Fermentation industry

See also abst. /300
Dairies

See also absts. /305, /320
1361
BARBOSA, M. DE F. S.; 0LZANY SILVA, D.; REZENDE
PINHEIRO, A. 1.; VIEIRA GUIMARAES, W.; CIIAER BORGFS, A.
Production or Jj-o-galactosidasc from Kluy~·eromyces fragilis
grown in cheese whey. Journal of Dairy Science (1985) 68 (7)
1618-1623 [En, 33 ref.] Dep. de Bioi. Geral, Univ. Federal de
Vi~osa, 36570 Vi~osa, MG, Brazil.
Two strains of Kluyveromyces fragilis ( 145 and 276) and I
of K. /actis were tested for their abilities to produce jl-Dgalactosidase in cheese whey. K.fragi/is 145 was selected for its
higher /l-D-galactosidase activity /cell at the end of the exponential growth phase. Addition of ammonium sulphate (0.3%) and
yeast extract (0.1 %) to the deproteinized cheese whey increased
cell mass and enzyme yield. Addition of 3% lactose did not
affect /l-D-galactosidase activityjcell. Harvested yeast cells
were ethanol~ and acetone-permeabilizcd to enhance lactose
hydrolysis by /l-D-galactosidase.
1362 ZERTUCIIE, L.; ZAl.l., R. R. Optimizing alcohol production from whey using computer technology. Biotechnology
and Bioengineering (1985) 27 (4) 547-554 [En, 24 ref.] Dep. of
Food Sci., Cornell Univ., Ithaca, New York 14853, USA.
Whey media containing lactose at 100 gfl were continuously fermented by Kluyveromyces fragilis in a fermcntor coupled to a digital microcomputer. Response variables monitored
were cell mass, residual lactose and ethanol content; process
variables were initial lactose and yeast extract concn., air How
rate, pH and dilution rate. Ethanol production from whey, whey
+ ergosterol, supplemented whey and supplemented lactose
media, resp., was 31.8, 45.5, 70.0 and 57.0% of the theoretical
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yields. Ethanol concn. increased from 16 to 26 gfl when pH was
decreased from 7 to 4. Aerobic fermentation produced higher
fermentation rates, lower product yield and higher cell yield
than did anaerobic fermentation. Highest ethanol concn. (about
80% of theoretical yield) was obtained with an air flow rate of
0.14 to 0.75 If min per I medium. Modelling of continuous fermentation using 2 (dilution rate and air How rate) or 5 process
variables showed that empirical equations such as the 2nd
degree polynomial could describe the behaviour of the fermentation and would yield critical values of the process variables
that would produce optimum ethanol concn.
1363 KAPICH, A. N.; STAKIIEEV, I. V.; BABITSKAYA, V. G.
!Submerged cultiYation of wood-decomposing basidial fungi in
whey.] Miko/ogiya i Fitopato/ogiya (1984) 18 (6) 478-483 [Ru,
18 ref.) lnst. Mikrobiol. AN BSSR, Minsk, USSR.
24 basidiomycete strains were grown in tvorog whey that
had been clarified by heat treatment, with addition of NH 4N03
(0.2%), KH 2P04 (0.1%), MgS0 4 .7H 20 (0.05%) and maize
extract (0.02%). The highest protein yields, both in undiluted
whey (4.1 gfl) and in whey diluted 1:1 with water (3.2 g/1),
were obtained with Daedaleopsis confragosa G-115. This strain
also gave very high biomass yields, reaching 8.8 and 11.4 gfl in
diluted and undiluted whey, resp. Biomass and protein yields of
all strains increased when unclarified whey was used. Investigation of the effects of different N sources of growth of D. confragosa G-115 revealed that peptone, maize extract and
(NH 4),HP04 were best, giving biomass yields of 15.6, 14.8 and
13.0 gjl and protein yields of 6.2, 6.1 and 4.9 gfl resp. in
unclanfied diluted whey, with somewhat lower yields in clarified
undiluted whey. The optimal concn. of maize extract was 10
ml/1: higher levels, although increasing yield, produced an
unpleasant odour which impaired the food value of the fungus.

1364

BADR-ELDIN, S. M.; EL-NIMR, A. A.; YOUSEF, A.;
Y. B. Salted whey utilization. V. Chemical composition of some yeasts grown on salted whey. Egyptian Journal of
Microbiology (1984) 19 (2) 261-264 [En, ar, 10 ref.) National
Res. Cent., Dokki, Cairo, Egypt.
Kluyveromyces /actis, K. fragi/is, Candida pseudotropica/is and Torulopsis candida were grown in (i) undiluted and
(ii) I :I diluted salted whey as described in part I
[Egyptian Journal of Dairy Science (1982) /0, 1). Dilution of
the whey affected chemical composition of the yeasts; protein
content of K.fragilis and T. candida was higher when grown in
(ii) than in (i), whilst that of K. /actis and C. pseudotropica/is
showed the opposite trend. Total nucleic acid content of the 4
organisms showed the opposite trend to protein content. Highest
%crude protein (56.2 and 53.2% in (i) and (ii) resp.} were found
in C. pseudotropicalis. It is concluded that salted cheese whey
has considerable potential as a substrate for single cell protein
(SCP) production, and C. pseudotropica/is is recommended for
efficient conversion of whey lactose into SCP. [See
Egyptain Journal of Dairy Science ( 1983) II, 7 for part
IV.)
YOUSEF,

Alcohol from whey
1365 VIENNE, P.; STOCKAR, U. VON
permeate: strain selection, temperature, and medium optimization. Biotechnology and Bioengineering Symposium (1983)
No. 13,421-435 [En, 15 ref.)lnst. of Chern. Eng., Swiss Federal lnst. of Tech., CH-10 15 Lausanne, Switzerland.
This volume contains the proceedings of the 5th symposium
on Biotechnology for Fuels and Chemicals, held in Gatlinburg,
Tennessee, USA on I 0-13 May 1983.
In this study, a comparative study of shaken fiask cultures
of 10 yeast strains capable of fermenting lactose (Kluyveromycesfragilis, K.lactis and Candida pseudotropicalis) showed
no significant differences in ethanol yield among the 4 best
strains. Use of whey permeate concentrated 3 times did not
a!fect the yields. K.jragilis NRRL 665 and C. pseudotropicalis
IP 513 were selected for further process development studies.
Optimal growth temf. for K. fragi/is NRRL 665 was 38•C.
Elemental analysis o whey permeate and the dry cell mass of
the 2 yeast strains indicated the possibility of a stoichiometric
limitation by nitrogen. Batch cultures in laboratory fermentors
confirmed this, and revealed also a limitation due to growth
factors. Both types of limitation were overcome by adding yeast
extract to the medium at 0.375%. Max. ethanol productivity of
continuous cultures could be improved in this way from 2.0 to
5.1 g 1- 1 h- 1, while max. specific growth rate in batch cultures
was increased from 0.164 to 0.318 h- 1•

1366 SCHOTZ, M.; SCHONE, B.; KLEMM, K. [Formation of
butanediol from lactose by continuous culture of Enterobacter
cloacae.] Butandiolbildung a us Laktose durch Enterobacter cloacae in kontinuierlicher Kultur. Milchwissenschaft (1985) 40
(9) 513-517 [De, en, 21 ref.) Inst. fUr Hygiene & Tech. der
Milch, Tieriirztliche Hochschulc, Hannm.-cr, German Federal
Republic.
Enterobacter cloacae was cultured continuously in a
medium containing lactose in a Metabolistat. The culture was
regulated by measurement of gas or acid formation during the
course of lactose fermentation. By adjustments of the pressure
difference or the pH value, the culture could be influenced in
respect of bacterial count, lactose fermentation, flow rate and
product manufacture. From 30 to 37°C the metabolic activity
increased by at least 20%. The continuous run and product
manufacture can efficiently be influenced in the pH-controlled
system. The main products were 2,3-butanediol at pH 4.75 to
5.5 and acetate at pH 7.0 to 7 .5. Bacterial count increased from
2 X 108 c.f.u.fml at pH 7.5 to 4 X 109 at pH 4.75. Continuous
fermentation was not affected by lactose concn. of 0.5-5.0%.
Addition of acetate increased the formation of butanediol at pH
6.5; at pH 5.0 to 5.5 without acetate, however, the same amount
is produced.
1367 HAHN-HAGERDAL, B. Comparison between immobiw
lized Kluyveromyces fragilis and Saccharomyces cerevisiae
coimmobilized with ,B-galactosidase, with respect to continuous
ethanol production from concentrated whey permeate. Biotechnology and Bioengineering (1985) 27 (6) 914-916 [En, 13 ref.)
Applied Microbial., Chern. Cent., Univ. of Lund, PO Box 124,
S-221 00 Lund, Sweden.
Kluyveromyces fragilis immobilized in calcium alginate
gel was compared with Saccharomyces cerevisiae cairnmobilized with ,e-o-galactosidase, for continuous ethanol production from whey permeate in packed-bed-type columns. 4
different whey concn. were studied, equivalent to 4.5, I 0, 15 and
20% lactose, resp. In all cases the coimmobilized preparation
produced more ethanol than K.fragi/is, which showed a decline
in activity after 20 days; the coimmobilized preparation was
stable during the 5 wk study. Under experimental conditions,
theoretical yields of ethanol were obtained from 4.5 and 10%
lactose substrates with the coimmobilized system. Using 15%
lactose, theoretical yields were only obtained when a galactoseadapted immobilized S. cerevisiae column was run in series with
the coimmobilized column. A max. ethanol yield of 71 g/1 was
obtained with a productivity of 2.5 g/1 per h. The coimmohilized
column alone gave a max. ethanol concn. of 52 gfl with a
productivity of 4.5 gfl per h whereas immobilized K. fragilis
only produced 13 gfl with a productivity of 1.1 gfl per h. It was
not possible to obtain theoretical yields of ethanol from the
highest substrate concn.
1368 SCHOUTENS, G. H.; NIEUWENHUIZEN, M. C. H.; KOS·
SEN, N. W. F. Continuous butanol production from whey permeate with immobilized Clostridium beyerinckii LMD 27.6.
Applied Microbiology and Biotechnology (1985) 21 (5) 282286 [En, 13 ref.) Dep. of Chern. Eng., Delft Univ. of Tech.,
Julianalaan 67, 2628 BC Delft, Netherlands.
· Conditions necessary for continuous butanol production
from whey permeate with Clostridium beyerinckii LMD 27.6,
immobilized in calcium alginate beads, were studied. The influence of 3 parameters was investigated: fermentation temp., dilution rate (during start-up and at steady state) and the concn. of
calcium ions in the fermentation broth. A fermentation temp. of
30°C and a dilution rate of :;:;;;0.1 h- 1 during the start-up phase
were required to achieve continuous butanol production. Reactor productivities were 16 times higher than those found in
batch culture with free C. beyerinckii cells on whey media.
1369 TEWARI, H. K.; SETHI, R. P.; Sooo, A.; SINGH, L.
Lactic acid production from paneer whey by Lactobacillus bu/w
garicus. Journal of Research, Punjab Agricultural University
(1985) 22 (I) 89-98 [En, 18 ref.) Dep. of Microbial., Punjab
Agric. Univ., Ludhiana, Punjab, India.
Lactobacil/usfermentum, L. bulgaricus, L. p/antarum and
L. casei were screened for their ability to produce lactic acid
from paneer whey. L. bulgaricus was the most efficient species,
utilizing 73.11, 71.93 and 71.55% of the lactose after incubation
at 37°C for 24 h (initial pH 5.5) in whey containing 4.5, 5 and
6% lactose, resp.; lactic acid production was 3.08, 3.02 and 3.01
gj I 00 mi. Optimum conditions for lactic acid production from
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paneer whey by L. bu/garicus were: 10% inoculum, incubation
at 43"C for 24 h, 4.5% lactose concn., initial pH 5.5, and supplementation with peptone (0.02% N), 6% mustard oilseed cake,
40% glucose, 0.02% glutamic acid and ferric chloride at 5 p.p.m.
It is concluded that, whilst paneer whey is a potential source of
lactose for lactic acid production by L. bulgaricus. transport of
the whey, preferably concentrated, from all milk plants to a
central processing plant would be necessary for the process to
become commercially viable.
1370 DAVIES, J. Oil from whey. Food Technology in New
Zealand (1984) 19 (6) 33, 35, 37 [En, 4 ref.]
A project undertaken at the Industrial Processing Division
of the DSIR to examine the possibilities of producing oil from
microbial sources is described. Theoretical and practical considerations show that efficiency of oil production of > 20% is to be
considered very good. The only profitable substrate for oil production by microbial fermentation in New Zealand is cheese
whey. Apiotrichum curvatum ATCC 20509 (syn. Candida
curvata) was the most efficient oil synthesizer located; growing
in a medium containing lactose at 47-49 g/1 (whey permeate or
heat denatured whole whey) at pH 5.5, 30"C, it yields 45 g dry
cells and 20 g oil/100 g lactose utilized (45% oil in cells on a dry
wt. basis) after 65-70 h batch fermentation. Yeast cells are
concentrated by centrifugation, heat treated to deactivate
lipases and disrupted in a glass bead mill, followed by 2-stage
hexane extraction to remove 95% of the crude oil, which
requires extensive purification before being suitable as a food
ingredient. Composition and properties of the oil are similar to
those of palm oil. Economics of a continuous fermentation system and of locations within New Zealand for oil fermentation
using dairy waste whey are briefly discussed.
1371 MOLLER-BREMER, C. [Selected DBC plus bacteria for
the treatment of dairy effluent.] Selektierte Bakterien DBC plus
Deutsche
fiir die Behandlung von Molkereiabwassern.
Milchwirtschaft (1985) 36 (16) 488, 491 [De] Flow Lab.
GmbH, German Federal Republic.
The 'DBC plus' bacteria (a dried mixture of selected separately cultivated pure cultures) with added special nutrient
medium are for use in effluent treatment plants to enhance the
breakdown of organic substances. The bacterial preparation
may be stored for several years and is re-activated in water
before use. Advantages claimed include reduction of sludge
volume, improvement of settling capacity, reduction of foam
formation, elimination of odours and suppression of H 2S formation. Reduction of running costs is also claimed.
1372
SUZUKI, H.; HOSONO, A.; OTANI, H.; TOKITA, F.
[Production of ethanol from whey using 'sake' brewing yeasts.)
Japanese Journal of Dairy and Food Science (1985) 34 (4)
A85-A90 [Ja, en, 25 ref.] Fac. of Agric., Shinshu Univ.,
Minamiminowa-mura, Nagana-ken 339-45, Japan.
Saccharomyces cerevisiae Kyokai No. 7, 9 and 10 strains
produced an ethanol concn. of about 0.1% when cultured for 21
days in rennet whey at 35°C. Alcohol production increased to
0.8-1.2% when the whey contained glucose or sucrose at 5%.
With S. cerevisiae No. 7, alcohol production was greater from
sucrose than from glucose, but with the other 2 strains there was
no difference between the 2 sugars. Although the optimum
temp. for growth of the S. cerevisiae strains was 35°C, alcohol
production in whey containing 5% sucrose was greatest at 25°C.
Addition of carrot extract at 30% or burdock (Articum lappa,
gobo) extract at 20-40% to whey containing 5% sucrose
increased the alcohol production by all 3 strains of S. cerevisiae;
during incubation for 3 days at 35"C, alcohol concn. reach 3.43.9%.
An investigation of
1373 VJENNE, P.; STOCKAR, U. VON
ethanol inhibition and otber limitations occurring during the fermentation of concentrated whey permeate by Kluyveromyces
fragilis. Biotechnology Letters (1985) 7 (7) 521-526 [En, 19
ref.] Inst. of Chern. Eng., Swiss Fed. lnst. of Tech., CH-1015
Lausanne, Switzerland.
Kluyveromyces fragilis strains show sub-optimal performance when grown in cone. whey permeate. Previously optimized
medium was therefore investigated for possible limitations
appearing at high concentrations. Shaken flask cultures showed
that no additional vitamin or mineral sources were required
when the optimized amount of yeast extract was added to the
cone. permeate. Several aspects of the ethanol inhibition of the
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growth of K. fragi/is NRRL 665 were investigated in continuous culture. Max. ethanol concn. tolerated by this yeast ( 45 gfl)
was much lower than commonly reported for other strains. Ethanol and biomass production were also influenced by the
increased ethanol concn. in the medium. Residence time and
residual lactose concn. appear to play a significant role in modulating the toxic effect of ethanol.
1374 ENNIS, B. M.; MADDOX, I. S. Use of Clostridium
acetobutylicum P262 for production of solvents from whey permeate. Biotechnology Letters (1985) 7 (8) 601-606 [En, 9 ref.]
Biotech. Dep., Massey Univ., Palmerston North, New Zealand.
An overall hourly reactor productivity of 0.24 g/1 was
obtained for production of solvents from whey permeate in
batch fermentation using Clostridium acetobutylicum P262. In
a semi-synthetic medium, galactose was as effective as glucose
as a substrate for C. acetobutylicum. When the lactose in the
whey permeate was hydrolysed prior to fermentation, glucose
was utilized more than the galactose. Solvent production was
not improved by hydrolysis or lactose in whey permeate.
1375 VOGET, C. E.; MIGNONE, C. F.; ERTOLA, R. J. Influence of temperature on solvents production from whey. Biotechnology Letters (1985) 7 (8) 607-610 [En, 9 ref.] Cent. de
Investigaci6n y Desarrollo en Fermentaciones Industriales
(CINDEFI), Univ. Nacional de Ia Plata, 1900 La Plata,
Argentina.
The influence of temp. on solvent production (acetonebutanol fermentation) from whey was investigated using strains
of Clostridium acetobutylicum ATCC 4259 and C. butyricum
NRRL B596. Higher yields of solvents were obtained at 37"C
or at 30°C depending on the strain used.
1376 KAPPEL!, 0.; HALTER, N.; PUHAN, Z. [Simple process
for culturing yeasts on ultrafiltration permeate from milk or
whey.] Einfachprozess zur Verhefung von Ultrafiltrationspermeat von Milch und Molke. GBF Monograph Series
(1982) No. 6 (Mikrobielle Proteingewinnung und Biotechnologie), 75-82 [De, en, 2 ref.] Dep. Mikrobiol., ETH Honggeberg, CH-8093 Zurich, Switzerland.
Optimization and kinetics of growth of Trichosporon
cutaneum on ultrafiltration permeate in continuous culture were
studied using 10-1 and 30-1 bioreactors, and stability was tested
in a pilot plant of 300-1 capacity under unsterile conditions.
Trichosporon cutaneum is an aerobic yeast producing C02 and
water rather than alcohol. Optimum culture temp. and pH were
30°C and 4 resp.; urea (3.5 g/1), minerals and vitamins were
added to diluted permeate to ensure max. utilization when lactose concn. was 25 g/1. Max. hourly 0 2 requirement was 133
mmol/1. In the pilot plant, lactose concn. fell to <5 g/1 and
biomass increased to about 30 g/1 (total protein concn. 1.31.4%) after 12-14 h culture. There was very little bacterial
contamination. It was calculated that the annual cost of the
yeast treatment would amount to DM 12.50/1 capacity.
1377 TEUBER, M.; MOEBUS, 0.
(Whey as substrate and
process water for the production of single-cell protein.] Molke als
Substrat und Prozesswasser fiir die Produktion von SCP. GBF
Monograph Series (1982) No. 6 (Mikrobielle Proteingewinnung und Biotechnologie), 87-96 [De, 2 ref.] Ins!. Mikrobiol.,
Bundesanstalt fUr Milchforschung, D2300 Kiel, German Federal Republic.
A process has been developed for growing Saccharomyces
cerevisiae on whey fortified with enzymically-hydrolysed wheat
flour. The process is a 2-stage one - conversion of lactose to
lactic acid by lactic acid bacteria, and fermentation by the yeast
after controlling the pH by adding NH 3• About I t of product
can be produced in I day with a continuous 20 m 3 fermenter
working at 20-25°C. The product contains protein 46-49%,
RNA 2.3-3% and ash 5.4-5.7%. The economics of growing yeast
on whey is briefly considered.
1378 WACZKOWSKI, W.
Effect of selected factors on the
synthesis of ll-J)..galactosidase and the yield of biomass of
Kluyveromyces lactis yeast cultivated on whey. Annals of Warsaw Agricultural University SGGW-AR, Food Technology and
Nutrition (1984) No. 15, 25-32 [En, pi, 15 ref.] Inst. of Food
Tech., Warsaw Agric. Univ.-SGGW-AR, 02-766 Warsaw,
Poland.
When 10 ml of deproteinized whey was inoculated with
Kluyveromyces lactis and incubated at 30°C (in a 100 ml flask
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with shaking), yield of biomass was 9.8% calculated on the
lactose content of the medium. Addition of N and Pin the form
of (NH 4),S04 and KH 2P04 increased the biomass to a max. of
22.9%. Use of 250 ml flasks containing 100 ml medium gave
biomass yields of9.8-10.5% vs. 17.8-20.1% when the flask contained only 25 mi. Varying the pH between 5.5 and 7.0 had no
significant effect on biomass yield, whereas addition of 0.65%
(NH 4),S04 or 0.1% yeast extract increased th~ yield fro_m_l4.3
to 32-33.4% in the 250 ml flasks (100 ml medtum). Acttvtty of
fl-o-galactosidase in the biomass was reduced by addition of N
and P. Enzyme activity increased when the biomass was treated
with acetone at 3 'C and ground with glass beads.
1379 SCHWARTZ, R. D.; BODIE, E. A. Production of high'l'iscosity whey broths by a lactose-utilizing Xanthomoir"as
campestris strain. Applied and Environmental Microbiology
(1985) 50 (6) 1483-1485 [En, 7 ref.] Stauffer Chern. Co., Richmond, California 94804, USA.
Strain BB-1 was derived from Xanthomonas campestris
NRRL-81459 after several serial passages in a whey medium
containing 2% Teklac (a spray-dried sweet whey), 0.25%
K2 HP0 4 and 0.01% yeast extract. Strain BB-IL was derived
from BB-1 after serial passages in a lactose medium containing
1.5% lactose, 0.5% K2HP0 4, 0.2% NH 4 Cl, 0.1% NaCl, 0.01%
MgS0 4 and 0.01% yeast extract. In the lactose medium there
was no increase in viscosity, but when BB-IL was subsequently
grown in the whey medium it produced a viscous broth. In a
whey medium containing 4% Teklac and 0.05% yeast extract,
stratn BB-1 L produced a broth with a final viscosity of 800 cP
after 70 hat 28°C with continuous aeration. The spray-dried or
lyophilized broth yielded 28 g DM/1 with a gum content of
approx. 40%. Polymer production was reduced after about 5
transfers of the strain in the whey medium. To ensure that the
ability to produce a high-viscosity broth is not lost, the strain
BB-1 L is maintained in the lactose medium.

Sugar refineries

Tanneries
1383
HEMPHILL, D. D., JR.; YOLK, V. V.; SHEETS, P. J.;
WICKLIFF, C. Lettuce and broccoli response and soil properties resulting from tannery waste applications. Journal of Environmental Quality (1985) 14 (2) 159-163 [En, 32 ref., 4 tab.]
North Willamette Exp. Sta., Aurora, OR 97002, USA.
Broccoli (Brassica oleracea var. italica) and lettuce (Lactuca sativa) were grown on Willamette soil amended I and 2 yr
earlier with chrome tannery wastes at rates up to 192 Mg/ha to
determine nutrient and trace element availability. Soils were
sampled at 0- to 15- and 15- to 30-cm depths just before seeding
the crops. Tannery waste increased soil pH, N, extractable Ca,
B and total Cr content and reduced soil extractable Mg and Fe
content. Waste application had essentially no effect on soil K, P.
S, Zn, Mn, Cu, Ni, Pb, Cd and Mo content.. TheN ~oncentra·
tion of lettuce grown on waste-amended sOil was higher than
that of lettuce grown on ~ntreated soils. ~annery waste did .not
consistently affect plant tissue concentrations of other nutnent
or trace clements including Cr. Yields of both crops increased
when grown on t~nnery waste-amended soil and were approximately equal to the yields obtained .when commercial. N _fertilizer was applied at 112 kg N /ha. It IS suggested that sigmfiCa!Jl
quantities of waste organic N were mineralized and made av~Il
able. With proper safeguards, tannery waste may be an effective
and safe crop fertilizer, and disposal on agricultural land may be
an acceptable alternative to landfilling or trenching.

Rubber and Plastics industry

See also abst. /345
Mining industry

See a/so abst. /309

See also abst. 1320
Power generation
1380 ARZAMASTSEV, A. A. [Oxygen uptake by microorganisms belonging to the Pseudomonas genus, growing on molasses
malt residues.] Mikrobiologiya (1985) 54 (5) 789-791 [Ru, en]
Inst. khimicheskogo mashinostroeniya, Tambov, USSR.
An equation is described, which was applied to experiments
in growing Pseudomonas spp. in residues from molasses
production.

Pharmaceutical industry

See also abst. 1354
Pulp and Paper industry
1381 TAUTORUS, T. E.; CHALMERS, W. T. Pilot plant production of single-cell protein utilizing Chaetomium cellulolvticum. Developments in Industrial Microbiology (1984)
25, 621-631 [En, 22 ref., 4 fig., 2 tab.] Envirocon Ltd.,
Biotechnol. Div., Vancouver, BC V6B 4M9, Canada.
A 3-component system for the production of single cell
protein (SCP) from pulp-mill wastes is described. The low technological and economical demands of this plant make It cspe·
cially suited for third world countries and for wherever there IS a
biowaste problem.

1384 KHMELEVA, N. N.; KULESJJ, v. F.; GJGJNYAK, Yu. G.
[The growth of tropical giant shrimps in waste waters of a thermal pnwer plant.] Dok/ady Akademii Nauk Be/orusskoi SSR.
Zoologiya (1985) 29 (7) 662-665 [Ru, en, 15 ref., 2 fig., I tab.]
Institut Zoologii AN Belorusskor SSR, USSR.
Studies (started in 1980) of the growth of tropical giant
shrimps (Macrobrachium rosenbergii) in waste waters from a
thermal power plant showed that the shrimp growth pattern
may change during its life cycle. The growth curve of mature
specimens was determined and daily mean g.ains in weight and
specific growth rates were measured. The shnmps reached commercial weights (15-20 g) in heated reservoirs at moderate latitudes during one growing season. The growth of giant shrimps
under various conditions is illustrated graphically. Yields up to
1000 kg/ha per annum of high protein material can be
produced.

BIODEGRADATION ORGANISMS
Microorganisms

See also abst. 1292
1382 SKAKUN, T. 0.; POL'KIN, S. 1.; PANIN, V. V.; ADAMOV,
E. V.; KARAVAIKO, G.l.; KORESHKOV, N. G. [A technique for
the rapid determination of Thiobacillus ferrooxidans biomass
and its oxidative activity during leaching of sulphite concentrates.] Mikrobio/ogiya (1985) 54 (3) 429-433 [Ru, en, 4 ref., 4
fig., I tab.] lnstitut Mikrobiologii AN S~SR, Mos.ko":, USSR.
A techniq~e was develop~d for .rapid d~term!nat!on of _T.
ferrooxidans biOmass ~ c~ntn.fugatto~ and It~ oxidative ~chy
ity from the rate of Fe 2 oxtdatton (g/lttre/h) m the pulp ltqutd
phase during tank leaching of sulphide concentrates. It was
shown that the centrifuge method should be used when the
concentration of bacterial cells in a solution exceeds 108
cellsjml.

Bacteria

See also absts. /295, /320, 1324-1326. /328, 1337-1338,
1345, 1347-1350, 1352, 1356-/357, /359-/360, 1366,
1371, 1379-/380
Actinomycetes

See also abst. 1327

International Biodeterioration 1986 Vol. 22 No.3

274

Higher Plants

Fungi

See also absl. /304
See also absts. 1313-1319. 1331-1332. 1335. 1341, 1343,
1351, 1361-1365, 1372. 138/, 1404-1405

1385 JAGER, A.; CROAN, S.; KIRK, T. K.
Production of
ligninases and degradation of lignin in agitated submerged culw

tures of Phanerochaete chrysosporium. Applied and Environmental Microbiology (1985) SO (5) 1274-1278 [En, 14 ref., 4
fig., 2 tab.] For. Products Lab., For. Service, USDA, Madison
WI 53705, USA.
'
Research on the extracellular hemeprotein ligninases of P.
chrysosporium has been hampered by the necessity to produce
them in stationary culture. This investigation examined the
eff~cts of detergents on development of ligninasc activity in
agitated submerged cultures. Results show that addition of
Tween
80,
Tween
20,
or
3-[(3colamidopropyl)dimethylammonio]l-propanesulphonate to the
cultures permits development of ligninase activity comparable
.
to that routinely obtained in stationary cultures.
1386
GOLOVCHENKO, N. P.; CHUVIL'SKAYA, N. A.;
AKIMENKO, V. K.
(Regulation of the biosynthesis of cellulolytic enzymes and enzymes initiating the catabolism of glu~
co~e a_nd . cellobiose
in Clostridium thermocellum.]
M1krobwlog1ya (1986) 55 (I) 31-33 [Ru, en] lnst. Biokhimii i
Fiziologii Mikroorganizmov AN SSSR, Pushchino, USSR.
The LQRI strain of this bacterium was grown with aviccll
cellobiose, glucose or fructose as energy sources. In all cases th~

same

c~zymes

(endoglucanase~

cellobiohydrolase

and

exo.glucos1dase extracellularly, and mtracellular cellobiase, cellobiOse phosphorylase, phosphoglucomutase and glucokinase)
were found, though not all in the same amounts (glucokinase
activity was low in cells grown on fructose, and
ph~sphoglucomutase activity high in those grown on cellobiose).
It 1s concluded that these enzymes are constitutive in C.

thermocellum.
SVISTOVA, I. D.; BRAVOVA, G. B.; ZHEREBTSOV, N. A.;
(Characteristics of the
regulation or cellulase biosynthesis in Myceliophthora
thermophila.] Mikrobio/ogiya (1986) 55 (I) 49-54 [Ru en]
In st. Mikrobiologii AN SSSR, Moscow, USSR.
'
Regulatory mechanisms controlling biosynthesis of the
polyenzyme cellulase complex were studied in M. thermophila.
Cellulase synthesis was found to be repressed by sugars which
~ere readil_y '!letaboli~ed. However, when the catabolite represSIOn was ehmmated (e1ther by decreasing the concn of sugars or
by repeated addition of aliquots), the enzyme activity reached
only the basal level. Both insoluble and soluble sources of cellulose and cellobiose stimulated biosynthesis of all components of
the ~ellulase complex. In contrast to other microorganisms producmg cellulases, M. thermophila str. VKM F-2148d did not
syn.t~esize this enzyme in a medium with lactose. The highest
actiVIty of endoglucanase and cellobiase was found in a medium
with Na-carboxymethylcellulose while exoglucosidase was most
active in. a medium with avicell. Endoglucanasc and
exoglucostdase were released by the fungus into the medium
while the activity of cellobiase was mainly associated with its
mycelium.
1387

GCZHOVA, E. P.; LOGINOVA, L. G.

(Dynamics of the activity of
1388 SEMICIIAEVSKII, V. D.
extracellular endo-1,4-,8-glucanase and monophenol-monooxygenase or a wood-decomposing basidiomycete, Pleurotus
ostreatus (Fr.) Kumm.] Mikologiya i Fitopatologiya (1985) 19
(I) 45-48 [Ru] lnst. Botaniki imena N.G. Kholodnogo AN
USSR, Kiev, USSR.
'
The basidiomycete was grown on a complex medium
including waste paper, beet pulp. thiamine, mineral salts and
hydro! (a byproduct of molasses refining). Graphs show the
growth of biomass of P. ostreatus in this medium, together with
the developmen~ of activities of the. two named enzymes,
expressed both d~rectly, and as a funct1on of the biomass. The
peak of monophenol oxidase activity was reached much earlier
in the growth phase of the fungus than that of endo-1,4-iJgluconase. The latter would seem to be part of the complex of
enzymes required to attack cellulose.

REPORTS
1389 GRADIDGE, J. M.G. (EDITOR) Research and Development Report: Storage Pests 1983. Reference Book, MAFF,
ADAS, S/orage Pests (1985) No. 251(83), vi+ 62 pp. [En, 26
ref.] Slough Laboratory, MAFF, United Kingdom.
This report is concerned with research carried out by the
Stor~g'? Pests Department and t~e Wildlife and Storage Biology
Dtsctphne_ofth~ Agncultural Sci~nce S~rvice, Ministry of AgriC!flture, ~lshe:tes ~nd Food, Untted J<;tngdom, in 1983 on the
btology, tdentificatton and control of tnsect and mite pests of
stored commodities and intensive animal units. The topics cove~ed include .the c~ang~ng pattern.s of infes.tation in stored grain;
btology and tdentlficatton; detectiOn; physical control; chemical
c~:mtrol. of infe.station; resistance to pesticides; insects in intenSIVe am mal untts; and compounds regulating insect development
and behaviour.
1390 Entomology. In Annual reports for /982 and /983.
Cassava program. Cali, Colombia; Centro Internacional de
Agricultura Tropical (1985?) 71-95 [En, 6 fig.]
Research on cassava entomology at this centre in Colombia
in 1982 emphasized the evaluation of germ plasm for resistance
to Phenacoccus herreni, a major pest in parts of South America.
~atur~l enemies of this mealybug were identified for testing as
btolO&Ical control agents. The biology, injuriousness, control
and (m some cases) natural enemies (parasites, predators and
patho~ens) of Aleurotrachelus soda/is, Phoenicoprocta

sangumea, Lagocheirus araneJformis, Vatiga manihotae, V.
ill~den~. Cyrtomenus bergi, Anaslr~pha manihoti, A. pickeli,
Ermnyrs el/o, Leplurges sp. and termttes were studied. Losses of
dried cassava chips due to Araecerus fasciculalus and Lasioderma serricorne were measured.
1391 BOLLAND, L. Sapstain of timber: a review or literature
and comment on the Queensland situation. Unpublished Report
Department of Forestry, Queensland (1983) No. 10,9 pp. [En:
31 ref.]
1392 SHERIDAN, J. E. Catalogue of the culture collection of
micro-organisms. \Vorld Directory of Collections of Microor.gani~ms ~olle~tion No. ~12. Report Botany Department,
V1ctorw Umvemty ofWel/mgton (1985) No.8, ii + 22 pp. [En,
See RPP 60, 5745]
The 2nd revision of this list includes bacteria and fungi for
use in teaching, as well as research strs. of Amorphotheca
resinae isolated from aircraft fuel, oils, soil, air and feathers,
Py~.enophora avenae, Drechslera .spp. f~om cereals, Septoria
apucf!la from celery and pathogentc fungi from rice. An addendum mcludes Yen's research fungi and actinomycetes isolated
from soil in the Wairarapa.

•

CONFERENCES
1393 BEERENS, H. (EDITOR) (FRANCE, SOCIETE FRAN<;AISE
DE MICROBIOLOGIE) (Microorganisms and rood: origin or the
spontaneous flora.] Microorganismes et aliments. Origine des
Horcs. spontanCes. Sciences des Aliments ( 1985) 5 (Hors sCrie
IV) VI+ 185pp. [Fr, many ref.] UER de Pharmacie, 59045 Lille
Cedcx, France.
Microbial
1394 KISS, !.; DEAK, T.; INCZE, K. (EDITORS)
associations and interactions in food. Dordrecht Netherlands·
D. Reidel Publishing Co. (1984) xviii + 470pp. isBN 90-277:
1802-4 [En, many ref., Price fl75.00] Cent. Food Res. lnst.,
Budapest, Hungary.
. This book contains the proceedings of the 12th InternatiOnal IUMS-ICFMH Symposium (International Union of
Microbiological Societies. Committee on Food Microbiology
and Hygiene), Budapest, Hungary, 12-15 July 1983. Most of
the _pap~rs are g~ouped under the (allowing headings: pathogemc .m1croorg~msms; methods; spotlage microorganisms; useful mtcroorgamsms; and preservation. Papers abstracted have
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been indexed under Conferences, Microbial associations in
food.
BRINK, W. J. VAN DEN (EDITOR) (NETHERLANDS,
1395
NETHERLANDS BIOTECHNOLOGICAL SOCIETY NBV) Anaerobic
waste water treatment. Hague, Netherlands; AWWT Symposium Secretariat (1983) xvii + 622pp. ISBN 90-6743-022-6
[En, many ref.)
This book contains the full texts of the papers and posters
presented at the European symposium on anaerobic waste water
treatment held in Noordwijkerhout, Netherlands, on 23-25
Nov. 1983. The 86 contributions are arranged in 11 sections,
each devoted to a specific topic related to waste treatment.
1396 SOCIETY OF FOOD HYGIENE TECHNOLOGY Aspects of
pest control in the food industry. The proceedings of a one-day
symposium held on the 27 September 1984 at the Novotel, Long
Eaton, Nottinghamshire. Potters Bar, UK; Society of Food
Hygiene Technology (1985?) 65 pp. [En, many ref.] PO Box
188, Potters Bar, Herts., EN6 IQU. United Kingdom.
The proceedings contains contributions on insects, birds
and rodents. Relevant papers are noticed elsewhere.
USA, AMERICAN WooD-PRESERVERS' ASSOCIATION
1397
Eightieth annual meeting held at the Fairmont Hotel, Dallas,
Texas, April 15-18, 1984. Proceedings, American Wood-Preservers' Association (1984) No. 80, 468 pp. [En, many ref.,
many pl. BLL) AWPA, PO Box 849, Stevensville, MD 21666,
USA.
The proceedings include an address by the president
(Nicholas, D.D), reports from the secretary/treasurer and several special committees, and 15 technical presentations noticed
elsewhere.
1398 PLACE,!. C. M. (EDITOR) Workshop on biotechnology
in forest science. University of British Columbia, February 2022, 1985. Forestry Chronicle ( 1985) 61 (5) 418-465 [En, many
ref.)
After an opening address, there are 9 papers presented in 4
sections:
Section 1: biotechnology research at the molecular level;
Three papers covering advances in gene cloning, gene expression
in higher organisms and Ti-plasmids as possible cloning vectors.
Section II: tissue culture and micropropagation. Three
papers and a discussion section.
Section III: biotechnology at the tree level. Three papers
covering recent advances, genetic transformations and microbial delignification of lignocellulosic materials.
Section IV: panel discussion in perspectives in biotechnology research in relation to forest trees.

BOOKS

•

1399
BAUR, F. J. (EDITOR)
Insect management for food
storage and processing. St. Paul, Minnesota; American Association of Cereal Chemists ( 1984) xiv + 384 pp. ISBN 0-91325038-4 [En, many ref., many fig., 285 X 220 mm] cfo Procter &
Gamble Company, Cincinnati, Ohio, USA.
The purpose of this book is to make information on how to
avoid, control and eliminate insects and mites readily available
to consumer product industries, especially those concerned with
storing and processing cereal products in the USA. There arc 28
chapters, contributed by numerous authors, each with a comment by the editor. The topics discussed include the concepts of
insect pest management and control, the role of the pest control
operator, inspection techniques. the identification of insect
pests, insect behaviour, monitoring techniques, trapping techniques, various control methods (including the use of residual
insecticides, space treatments, fumigacion, superheating, supercooling, exposure to modified atmospheres or ionizing radiation
and biological control), the health hazards of insects and mites
in foods, physical and chemical techniques for the detection of
insect filth in foods, insecticides and occupational health in the
food industry, insect infestation of packaging, defect action
levels in food, the responsibilities and concerns of the USA
Environmental Protection Agency, and the regulatory actions
and attitudes of the USA Federal Drug Administration.

1400 LOGVINOVSKIT, V. D. [Fauna of the USSR. Coleoptera. Volume XIV, part 2. Furniture beetles -family Anobiidae.]
Fauna SSSR. Nasekomye zhestkokrylye. Tom XIV, vyp. 2.
Tochil'shchiki - semelstvo Anobiidae. Leningrad, USSR;
lzdatel'stvo 'Nauka', Leningradskoe Otdelenic (1985) 174 pp.
[Ru, 7 pp. of ref., 273 fig., 255 X 175 mm, Price 3r] Zoologicheskii Institut, AN SSSR, Leningrad, USSR.
In this further book in a series on the fauna of the USSR,
the author deals with the species of Anobiidae occurring in that
country. A general section on their morphology, biology,
harmfulness (as pests of wood), geographical distribution and
evolution is followed by a systematic section including keys to
the genera and species and detailed information on each species.
A total of 147 species in 36 genera from the USSR and
neighbouring countries is dealt with.
1401 FINDLAY, W. P. K. (EDITOR) Preservation of timber in
the tropics. Dordrecht, Netherlands; Martinus Nijhoff/Dr. W.
Junk (1985) x + 273 pp. ISBN 90-247-3112-7 [En, 194 ref., 30
pl. Forestry Sciences series] Fairclose Hse., Fairclose, Whitchurch, Hants. RG28 7AN, UK.
Twelve chapters arc presented by various authors, along
with an appendix on safety precautions and an index. The chapters are:
Findlay, W.P.K. The nature and durability of wood. 1-13
[2 ref., 2 pl.)
Agencies of destruction, part 1 [general]: part 2, termites.
15-41. [7 ref., 7 pl.]
Preservative methods. 43-57 [2 ref., 5 pl.]
Preservative substances. 59-74 [2 ref.]
Fougerousse, M. Protection of logs and sawn timber. 75119 [45 ref., 5 pl.]
Tamblyn, N.E. Treatment of wood by diffusion. 121-140.
[26 ref., I pl.]
Aston. D. Copperjchromefarsenic wood preservatives and
their application to timbers in the tropics. 141-155. [32 ref., I
pl.)
Eaton, R.A. Preservation of marine timbers. 157-191 [71
ref., I pl.]
Ofori, J. The durability and preservation of West African
timbers. 193-203 [18 ref.)
Beesley, J. Field testing of wood preservatives in tropical
countries. 205-231 [26 ref. 3 pl.]
George, J. Preservative treatment of bamboo, rubber wood
and coconut palm. Simple methods for treating building timbers
233-262 [31 ref., 6 pi.J
Findlay, W.P.K. Economic aspects of wood preservation.
263-266. [3 ref.]
1402 ELLIOTT, H. J.; DELITTLE, D. W. Insect pests of trees
and timber in Tasmania. Tasmania, Australia; Forestry Com·
mission (1985) 90 pp. [En, Price $A 7.50] From review in
Australian Forestry 48, 138.
The two introductory chapters provide brief accounts of the
classification and biology of insects, and group them according
to their lifestyles: leaf caters, sap feeders, wood and bark borers,
gall formers and seed eaters. The chapters that follow deal with
pests of eucalyptus, acacias, rainforest species, radiata pine, and
ornamental and shelter trees. There is one chapter on pests of
timber, divided into those attacking living trees, logs or green
timber, and those affecting timber in service. The book ends
with a chapter on control methods and a glossary of entomological and botanical terms.
1403
SCHMUTZENHOFER, H.
[Signs of insect damage in
unbarked softwoo~r] Insektenspuren an berindetem Nadelholz.
Vienna, Austria; Ostcrreichische Agrarverlag (1985) 166 pp.
ISBN 3-7940-0824-9 [De] From review in Holzforschung und
Holzverwertung 37, 108.
An illustrated guide for the identification of the commoner
insect pests of stored softwood timber [in Austria].
1404 SAMSON, R. A.; PITT, J. I. (EDITORS)
Advances in
Penicillium and Aspergillus systematics. New York, USA;
Plenum Press (1985) 483 pp. ISBN 0-306-42222-0 [En,
NATO AS! Series: Series A: Life Sciences Vol. 102)
This publication contains the proceedings of the First
International Penicillium and Aspergillus Workshop, held on
6-10 May 1985 at the Trippcnhuis of the Royal Dutch Academy
of Sciences and Letters, Amsterdam, Netherlands. Papers are
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grouped into 6 chapters: typification and nomenclature; terminology and methodology; advances in Penicillium taxonomy;
advances in Aspergillus taxonomy; new techniques and

approaches to the systematics of Penicillium and Aspergillus;
and teleomorphs and their relationships. General recommendaa
tions are appended, together with a check list of common P.
spp., a glossary of terms for the descriptions of aspergilli and

penicillia, and an index.
1405 Indian Type Culture Collection, List of Cultures (Fungi),
1986. New Delhi, India; Division of Mycology and Plant
Pathology, Indian Agricultural Research Institute (1986) 77
pp. [En]
The 2260 strs.listed in this revision up to Dec. 1984 include
isolates important in agriculture and medicine, and others used
in biodeterioration testing or as sources of metabolites and
toxins.
1406 GILBERTSON, R. L.; RYVARDEN, L. North American
polypores. Vol. I. Abortiporus-Lindtneria. Oslo, Norway;
Fungiftora A/S (1986) 433 pp. [En, 209 fig.]
The first vol. of this monograph includes definitions of the
group, macromorphology, micromorphology, taxonomy, decay
characteristics, pathological significance, culturing from fresh
specimens, sexuality in polypores, forest regions of North
America with relationship to polypores and substrata, index of
hosts and substrate genera, practical advice for collecting and
determination, synoptic key to genera, dichotomous key to fami·
lies and genera, and descriptions of genera and spp. Several new
combinations are proposed.
1407 ALLSOPP, D.; SEAL, K. J. Introduction to biodeterioration. London, UK; Edward Arnold (1986) vii+ I36 pp. ISBN
0-7131-2901-8 [En, Price £7.95)
This book provides an introduction to the subject, discussing the organisms commonly involved in the various types of
deterioration as well as preventive and control measures.
Included is the deterioration of natural materials (e.g. wood,
cellulosics, animal products, agricultural stored products, stored
foodstuffs, stonework), synthetics and more h1ghly processed
materials (e.g. cutting fluids and fuels, adhesives, paints, rubbers, plastics, metals, pharmaceuticals) and structures and sys·
terns (e.g. buildings, waterways, roads and railways, airports,
aircraft and ships, museum contents). The recognition and costing of biodeterioration problems, investigative and test techniques and methods of control are also discussed. A list of
references and suggested reading and subject and organism
indexes are provided.
1408 DANDO, T. R. (EDITOR) National Collection oflndustrial Bacteria. Catalogue of strains. Aberdeen, UK; National
Collections of Industrial & Marine Bacteria, Ltd. (1986) Ed. 4,
I27 pp. ISBN 0-9510269-1-7 [En]
1409 DEMAIN, A. L.; SOLOMON, N. A. (EDITORS) Manual
of industrial microbiology and biotechnology. Washington, DC,
USA; American Society for Microbiology ( 1986) xi + 466 pp.
ISBN 0-914826-72-7 [En)
This manual consists of the following sections and chapters:
Section I. The culture:
Drew, S.W. Introduction (p.2).
Hunter·Cevera, J.C.; Fonda, M.E.; Belt, A. Isolation of cui·
lures (3-23, 83 ref., I fig., 2 tab.).
White, R.J.; Maise, N.M.; Greenstein, M. Screening for new
products from microorganisms (24-3I, 18 ref., 4 fig.).
Hunt, G.R.; Stieber, R.W. Inoculum development (32-40, 43
ref., 3 fig., I tab.).
Greasham, R.; lnamine, E. Nutritional improvement of
processes (41·48, 39 ref., 4 fig., 4 tab.).
Chang, L.T.; Elander, R.P. Long-term preservation ofindustri·
ally important microorganisms (49-55, 23 ref.).
Section II. The process:
Sebek, O.K. Introduction (p.58).
Calam, C.T. Shake-flask fermentations (59·65, II ref., I tab.).
Mudgett, R.E. Solid-state fermentations (66-83, 83 ref., 10 fig.,
I tab.).
Ljungdahl, L.G.; Wiegel, J. Working with anaerobic bacteria
(84·96, 61 ref., 4 fig., 2 tab.).
Goodhue, C.T.; Rosazza, J.P.; Peruzzotti, G.P. Methods for
transformation of organic compounds (97-121, 159 ref., I I fig.,
5 tab.).
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Miller, T.L.; Churchill, B.W. Substrates for large-scale fermentations (122-136, 25 ref., 2 tab.).
Stafford, K. Continuous fermentation (137-151, 77 ref., 8 fig., 3
tab.).
Section III. Strain improvement:
Baltz, R.H. Introduction (p.I54, 6 ref.).
Queener, S.W.; Lively, D.H. Screening and selection for strain
improvement (155-169, Ill ref., I fig., I tab.).
Matsushima, P.; Baltz, R.H. Protoplast fusion (170·183, 55
ref.).
Baltz, R.H. Mutagenesis in Streptomyces spp. (184-190, 22
ref., 4 fig.).
Hopwood, D.A. Genetic mapping by conjugation in Streptomyces spp. (191-197, 19 ref., 2 fig., 5 tab.).
Hopwood, D.A. Gene cloning in Streptomyces spp. (I 98-203,
29 ref., I fig., I tab.).
lngolia, T.D.; Wood, J.S. Genetic manipulation of Saccharomyces cerevisiae (204-213, 32 ref., 3 fig.).
Section IV. Immobilization and cell culture:
Abbott, B.J. Introduction (p.216).
Chibata, I.; Tosa, T.; Sato, T. Methods of cell immobilization
(217-229, 117 ref., 5 fig., 4 tab.).
Bernath, F.R.: Venkatasubramanian, K. Methods of enzyme
immobilization (230-247, 102 ref., 5 tab.).
Bader, G.B.; Hull, R.N. Introduction to techniques of mammalian cell culture (248-262, 31 ref., 2 tab.).
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nectarines 1011
peaches 1011

Botrytis porri, leeks, Canada 1054
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Tribolium castaneum 974
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Sitophilus granarius 921
Tribolium castaneum 921
Chromium, detoxification, Aeromonas
dechromatica 1347
Chrysosporium
beet pulp, utilization 1315
proteins, production 1315
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steel 1221
soil 1224
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Ephestia cautella 1272
Tribolium castaneum 1272
raisins, insects 1036
rice, Sitotroga cerealella 1286
timbers
lsoptera 1242
wood borers 1179
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postharvest decay
nectarines I 0 II
peaches I 011
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Digesters, pigs, manures, bacteria 1322
Dill, control, stored products pests 1288
Dinilrobutylphenol, wocxl preservatives
1184
Dinoderus, canes and rattans, control 1178
Dinoderus minutus, canes and rattans
1162
DNA hybridization, enterotoxins, detection
874
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Dermestes maculatus
deltamethrin 1056
pirimiphos-methyl 1056
tetrachlorvinphos 1056
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Dried milk
aflatoxins
Italy 1143
United Kingdom I 147
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fungi, Egypt 1094
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yeasts, Egypt I 094
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fungi 1094
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1366
Enterobacteriaceae
cheeses 1154
milk products, Egypt 1095
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cellulose digestion, ccllulases 1336
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Cyprus 1036
insecticides 1036
microbial pesticides 1036
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cocoa, Ghana 984
control
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methacrifos 1264
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growth regulators 976
pheromones 976
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pearl millet, control 943
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Ephestia elutella, tobacco, dichlorvos 985
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SUophi/us granarius 921
Tribolium castaneum 921
Europe, wood preservation, organizations
1183
F compounds
fibreboards, Coniophora puteana 1201
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Grapes, storage, sulphur dioxide I 029
Greece, icc cream, microbial flora I 084
Groundnut butler, aflatoxins, United Kingdom 972
Groundnuts
aHa toxins
detection 979
storage 978
United Kingdom 972
Aspergillus ftavus, mustard 980
Ephestia caute/la
growth regulators 976
pheromones 976
Growth regulators
groundnuts, Ephestia cautella 916
sorghum, Sitophi/us oryzae 1250
Gums, production, whey 1379
Heat treatment
mangoes
Botryodiplodia theobromae 1015
Glomerella cingulata 1015
peaches, Ceratitis capitata 1010
1-leating systems, bactcna, USSR 1225
Helminthosporium
mangoes
controlled atmosphere storage 1014
prochloraz 1014
Hemicellulose
acetone-butanol, production 1333
2,3-butancdiol, production 1333
utilization
Clostridium acetobutylicum 1333
KlebsieJJa pneumoniae 1333
Hcterobostrychus aequalis, canes and rattans 1162
Histamine, fish, estimation 1057
Hydrocarbons
biodegradation
Candida 1351
Pseudomonas aeruginosa 1348
Hydrocyanic acid
cotton
Anthonomus grandis 1158
Anthonomus vestitus 1158
Sacadodes pyralis 1158
Hydrogen, production, bacteria 1295
Hydrogen cyanide, control, insect pests
1290
Hyphoderma mutatum
control, PCP 1209
timbers 1209
1/ypho/oma jasciculare, wood, growth
1173
Ice cream
Enterobacteriaceae, Egypt 1095
fungi, Egypt I094
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Ice cream cont.
microbial flora, Greece I 084
Staphylococcus aureu.f, entcrotoxins
871
yeasts, Egypt I 094
Imazalil, melons, storage decay I 031
India
Cajanus cajon, Callosobruchus 964,
966-967
cereals
Laemoph/oeus 926
Rhyzopertha dominica 926
Sitophi/us oryzae 926
Sitotroga cerealella 926
Tribolium castaneum 926
Cicer arietinum, Ca/losobruchus 964,
966-967
confectionery, microbial flora 1090
cotton, pest control 1158
cottonseed, Ephestia cautella 973
culture collection catalogues 1405
dried fruit, insect pests 853
flours
Ca/losobruchus 926
Ephestia cautella 926
milk, Bacillus 1113
milk products, Staphylococcus 1091
pest control 1280
potatoes, arthropod pests 1041
pulses
Callo.wbruchus 926
Ephestia cautel/a 926
rice, storage 941
spices, insect pests 853
stored products, Coleoptera 1252
timbers, Cerambycidae 1249
Vigna mungo, Callosobruchus 964, 967
Vigna radiata. CaJ/osobruchus 964,
966-967
Vinga mungo, Callosohruchrls 966
Indonesia
foods, aflatoxins 902
stored products
arthropod pests 1246
insects 1246
Industrial microbiology, books 1409
Industrial wastes, denitrification 1358
Infant formulae
microbial flora 1083
preservation, lactoperoxidase 1121
Inonotus rheades, timbers, wood chemistry
1172
lnonotus weirii
culture medium 1270
wood chips 1270
Insect pests
cereals, detection, staining 928
dried fruit, India 853
foods, New Zealand 852
fruits, New Zealand 852, 995
military rations 855
spices, India 853
timbers
Australia, books 1402
Austria, books 1403
Insects
culinary herbs 989
grain stores, United Kingdom 920
spices 989
stored products, Indonesia 1246
timbers 116 I
Intravenous fluids, microbial contamination
1218
Irradiation
bacon, Clostridium botulinum 1069
prawns, bacterial count 1060
[soptera
control, plant extracts 1287
timbers
camphor 1242
dichlorvos 1242
malathion 1242
Italy, milk, aHa toxins 1 I 43
Japan
foods
aflatoxins 902
mycotoxins 888

Japan co111.
ginger
Phytosciara zingiberis 987
PsUosciara jlammulinae 987
interceptions
timbers
Platypodidac I 248
Scolytidac 1248
Khoa, microbial flora, packaging 1088
Kidney as food, ochratoxins, Poland 1074
Kidneys as food
ochratoxins
ochratoxins 1062
ELISA 1064
United Kingdom I 064
Klebsiella, milk products, Egypt 1095
Klebsiella pneumoniae, hemicellulose, utilization 1333
KluyPermomyces fragilis, whey, fermentation 1365
Kluy~·eromyces jragilis
whey
fermentation 1362, 1373
utilization 1361, 1364, 1367
KIUJll'Cromyces lactis
whey
fermentation 1378
utilization 1364
Korea Republic
cereals, mycotoxins 890
milk, bacterial count 1139
Lactic acid
production
agricultural wastes 1320
whey 1369
Lactobacillus buchncri
cheeses
health hazards 1152
histamine 1152
Lactobacillus bulgaricus, whey, utilization
1369
Lactobacillus casei
agricultural wastes, utilization 1320
lactose, biodegradation 1305
Lactoperoxidase, infant formulae, preservation 1121
Lactoperoxidase system, milk,
Campylobacter jejuni 1101
Lactose
biodegradation
Acetobacterium woodii 1305
Lactobacillus casei 1305
Methanosarcina barkeri 1305
butanediol, production 1366
methane production 1305
Laemoph/oeus, cereals, India 926
Land application
municipal refuse disposal, plants 1312
potato waste 1308
sewage sludge
heavy metals, plants 1310
mine spoil, revegetation 1309
plants 1307
tannery waste, plants 1383
wastes 1311
Lasioderma scrricorne
cassava, losses 1390
control
dil11288
spices 1244
military rations 855
Latheticus oryzae, control, growth regulators 1275
Lead, oxidation, microorganisms 1226
Leben, microbial flora, Morocco I 085
Leeks
Botrytis porri, Canada 1054
storage
cold storage 1047
controlled atmosphere storage 1047,
1050
Lemons, storage decay, control 1025
Lentinus edodes
lignocellulose, biodegradation 1343
timbers 1174
Lepidoglyphus destructor, barley, control
933

•

Subject Index
Lepidoptera
cereals, biological control 923
control, microbial pesticides 923
Lesotho, wood preservation 1187
Lettuces, storage decay I 055
Lignin
biodegradation
biodegradation 1342, 1398

Phanerochaete chrysosporium 1385
Phanerochaete chrysosporium, chemistry 1159
Ligninolytie microorganisms. basidiomycetes 1331
Lignocellulose
biodegradation, Lentinus edodes 1343
fermentation 1334
Lindane
maize, Prostephanus truncatus 936
timbers, wood borers 1179
Linseed oil, wheat, Sitotroga cerea/ella
1283
Lipolytic bacteria, butter, culture media
1149
Liriomyza trifolii, celery, cold storage
1053
Listeria, milk, Spain 1131
Logs
wood borers
Canada 1180-1181
control 1179
Lubr-icants, biodetcrioration 1213
Lyophyllum decastes, straw, fermentation
1318
Maize
aflatoxins
metabolism, fungi 901
Nigeria 938
Aspergillus niger 901
Aspergillus sejunctus 90 I
diacetoxyscirpenol, inactivation 903
Fusarium solani 90!
ochratoltins
Bulgaria 887
Nigeria 938
Prostephanus truncatus. control 936
Rhizopus 901

Sitophi/us zeamais
cyfluthrin 935
fenitrothion 935
malathion 935

Sitotroga cerealella, varietal susceptibility 937
T-2 toxin, inactivation 903
a-zearalenol, determination 878
zearalenone
determination 878
Nigeria 938
Maize mills
pest control
application methods 1272
dichlorvos 1272
Malathion
control
Ephestia cautella 1284
insect pests 1282
maize
Prostephanus trunca/lls 936
Sitophilus zeamais 935
raisins, insects 1036
resistance
Oryzaephilus sudnamen.sis 1277
Rhyzoperlha dominica 1245
Tribolium castaneum 1245
rice, Silotroga cerea/e/la 1286
sesame

Oryzaephilus surinamensis 914
TriboUum castaneum 974
sorghum 946
timbers, Jsoptera 1242
wheat

Oryzaephi/us surinamensis 921
Sitophilus granarius 921
Sitotroga cerealella 1283
Tribolium castaneum 92!
Malbranchea pulchella
cellulolytic microorganisms 1237, 1239
enzymes, cellulases 1237, 1239
Mandar-ins, Parlatoria pergrandii, control
1017
Mangoes, Botryodiplodia theohromae,
heat treatment 1015

(11)
mangoes, controlled atmosphere storage
1014
Mangoes
Dacus dorsalis, ethylene dibromide
1020
fungi
controlled atmosphere storage 1014
prochloraz 1014
Glomerella cingulata, heat treatment
1015
mangoes, prochloraz I 014
Marine fungi, timbers, USSR 1177
Meat
bacterial count 1067
microbial count, determination 865
ochratoxins
detection I 061
ELISA 1064
extraction 900
Poland 1074
United Kingdom 1064
Pseudomorzas, taxonomy 1233
Pseudomonas lundensis 1234
quality, storage 1063
Salmonella, Brazil 1073
Staphylococcus aureus, isolation 1071
Meat products

Clostridium perfringens
cooking 1065
microwave cooking 1065
microbial count
cooking 1065
microwave cooking 1065
nisin 1070
Streptococcus Jactis 1070
Melons, storage dips 1031
Metals
bacteria, seawater I 220, 1222
Bacterium halophilum, seawater 1222
Bacterium singulare, seawater 1222
extraction
Aspergillus niger I 346
Trichoderma harzianum 1346
Pseudobacterium boreale, seawater
1222
Methacrifos
barley, Lepidoglyphus destructor 933
control
Ephestia cautella 1264, 1284
insect pests 1282
sesame

Oryzaephilus surinamensis 914
TriboUum castaneum 914
wheat

Oryzaephilus surinamen.sis 921
Sitophilus granarius 921
Triho/ium castaneum 921
Methane production, lactose 1305

Methanosarcina barkeri, lactose,
biodegradation 1305
Methoxychlor, timbers, wood borers 1179
Methyl bromide
asparagus, postharvest decay I 051
control
insect pests 12'90
Rhyzopertha dominica 1254
a-Methyl styrene, biodegradation,
Pseudomonas acidovorans 1345
Methylchloroform, control, insect pests
1290
Methylisothiocyanate
poles, fungi 1203
wood preservatives 1203
Microbial contamination
foods, estimation 860
intravenous fluids 1218
Microbial count
meat, determination 865
meat products
cooking 1065
-microwave cooking 1065
nisin 1070
Streptococcus lactis I 070
spices
determination 865
Pakistan 988
Microbial flora
buffalo milk, sterilization 1136
cakes, France 970
cheeses
cheeses 1153

Microbial flora cont.
cheeses cont.
Bulgaria I I 55
chhana, packaging I 089
confectionery, India 1090
Cottage cheese, sorbic acid 1157
foods
conferences 1393-1"394
Mprocco 849
khoa, packaging 1088
milk
milk 1117, 1122, 1134
heat treatment I 097
quality 1138
milk products I 086
Microbial pesticides
raisins
Ephesaa 1036
Plodia interpunctella 1036
Microorganisms, lead, oxidation 1226
Military rations, insect pests 855
Milk
aflatoxins
aflatoxins 1096, 1146, 1148
determination 877
estimation
estimation 1145
ELISA 1144
Italy 1143
United Kingdom 1147

Bacillus
India 1113
lipolysis 1112

Bacillus subtilis, heat treatment 1114
bacterial count
bacterial count 1115, 1124
ATP, determination 1137
Bnctoscan 1142
Korea Republic 1139
methylene blue test 1140
Poland 1126
USA 1128

Campylobacter jejuni
France 851
health hazards I I 16
lnctoperoltidase system 1101

Clostridium I092
Clostridium tyrobutyricum, culture
media 1105
coliform bacteria
coliform bacteria 1120
Poland 1129

Escherichia coli
culture media 1133
inhibition Ill 0
reactivation 1099
Flavobacterium 1119
keeping quality, lactoperoxidase system
1135
Listeria, Spain 1131
microbial contamination, health
hazards 1111, 1125
microbial count, milk payments 1108
microbial flora
microbial flora 1117, 1122, 1134
heat treatment 1097
quality 1138
post pasteurization contamination
post pasteurization contamination
1115,1122
reviews II 04
Pseudomonas 1118
psychrotrophic bacteria
detection 1102
Egypt 1127
gelation II 03
proteinases 1141, 1232
quality, UHT treatment I 100, 1130
Shigella sonnei, culture media 1133

Staphylococcus
Staphylococcus 1123
culture media II 07
heat treatment 1097
Streptococcus 1123
testing, techniques 1109
thermoduric bacteria, Egypt 1127
Yersinia. classification 1231

Yersinia enlerocolitica
Bulgaria 1132
enterotoxins 870

Intf'rnational Biodeterioration /986 Vol. 22 No. 3

(12)
Milk products

Enterobacteriaceae, Egypt I095
fungi, Egypt 1094
Geotrichum candidum. morphology
1235

microbial flora
microbial flora I 086
India 1090

packaging 1089
psychrotropic bacteria, enzymes 1087
quality 1081
Staphylococcus, India 1091
yeasts, Egypt I 094
Milk substitutes, rungi 907
Milk testing, analytical methods 1098

Mills

Ephestia cautella. dichlorvos 1272
Tribolium castaneum, dichlorvos 1272
Mine spoil, revegetation, sewage sludge,
land application 1309

Mites
reeds
enumeration 1269
United Kingdom 909
foods, Egypt 1268

Molasses
lactic acid, production 1320
residues, utilization, Pseudomonas
1380
utilization, Lactobacillus easel 1320
Monochamus galloprovincialis, timbers,
control 1179
Morocco

roods, microbial flora 849
Ieben, microbial flora I085
Mozambique, wood preservation 1187
Mucor
beet pulp, utilization 1315
control, essential oils 1240
feeds, USSR 911
milk products, E~ypt 1094
proteins, production 1315
Mung beans
Ca/losobruchus ana/is, neem extracts
959
Callosobruchus chinensis
neem extracts 922, 959
plant oils 961
Pongamia glabra 922
Callosobruchus maculatus
neem extracts 959
plant oils 961
Municipal refuse disposal, land application,
plants 1312
Mustard, groundnuts, Aspergillus jlavus
980
Mustard oil, wheat, Sitorroga cerealella
1283
Myceliophthorll thermophila
cellulolytic microorganisms 1387
enzymes, cellulases 1387
Mycosphaerella, cucumbers, handling,
techniques 1030
Mycotoxins
aflatoxins
Amaranrhus 880
apple juice, potassium sorbate 895
cereals, Ethiopia 929
cheeses I 096
chicken meat 1079
coffee, estimation 982
cream 1096
detection 891
feeds
feeds 892, 912
detection 916
Turkey 915
Venezuela 913-914
foods
foods 892
Burundi 879
chemistry 886
Indonesia 902
Japan 902
Philippines 902
groundnuts
detection 979
storage 978

Mycotoxins cont.
aflatoxins cont.
maize
metabolism, fungi 901
Nigeria 938
milk
milk 1096, 1146, 1148
determination 877
estimation
estimation 1145
ELISA 1144
Italy 1143
United Kingdom 1147
nul products, United Kingdom 972
orange juice, bioassays 889
Canada, books 904
cereals
Korea Republic 890
South Africa 875
citrinin
barley, temperature 934
feeds, detection 897
deoxynivalenol
cereals
detection 930
estimation 881
wheat
distribution, milling 956
USA 955
detection, liquid chromatography 885
diacetoxyscirpenol, maize, inactivation
903
estimation
estimation 894
reviews 882
feeds
German Federal Republic 910
South Africa 875
foods
German Federal Republic 884
Japan 888
Fusarium tricinctum 896
Gibberella zeae 896
nivalenol
cereals
detection 930
estimation 881
ochratoxins
barley, temperature 934
beans, Bulgaria 887
detection, bioassays 906
eggs 1080
feeds
fceds919
detection 897
kidney as food, Poland 1074
kidneys as food 1062
maize
Bulgaria 887
Nigeria 938
meat
detection I 06 I
ELISA 1064
extraction 900
United Kingdom 1064
poultry meat 1080
wheat, Denmark 957
patulin
apple juice
determination 876
United Kingdom 993
cereals
moisture content 931
temperature 931
rubratoxins, detection, bioassays 906
stcrigmatocystin, feeds, estimation 905
T-2 toxin
detection, bioassays 906
maize, inactivation 903
trichothecenes
detection, bioassay 898
wheat 899
trichothecin
grape juice, detection 992
wines, detection 992
a-zearalenol
detection 893
maize, determination 878

Mycotoxins cont.
zearalcnone
detection 893
maize
determination 878
Nigeria 938
Namibia, wood preservation 1187
Naphthalene
biodegradation
Pseudomonas jluorescens 1350
Pseudomonas putida 1350
Necrobia rufipes
dried fish
deltamethrin 1056
pirimiphos-methyl 1056
tetrachlorvinphos 1056
Nectarines
Botrytis cinerea I 0 II
Penicillium expansum lOll
Rhizopus stolonifer 101 I
Neem extracts
control, Corcyra cephalonica 1274
mung beans
Ca//osohruchus ana/is 959
Cal/osohruchus chinensis 922, 959
Callosohruchus macu/atus 959
pearl millet, Ephesria cautel/a 943
sorghum, Sitophilus oryzae 922
wheat, Sitotroga cereale/la 1283
Nesogordonia papaverifera, control, repellents 1242
New Zealand
culture collection catalogues 1392
foods, insect pests 852
fruits, insect pests 852, 995
wood preservation, standards I 190
Nigeria
maize
aflatoxins 938
ochratoxins 938
zearalenone 938
Nisin, meat products, microbial count I 070
Nitrogen fixation
cellulose, utilization, Azospiril/um
brasilense 1339
straw, utili1.ation, Azospiri/lum
brasilense 1339-1340
N-nitrosodimethylamine, biodegradation
1330
Nocardia erythropolis, phthalic acid esters,
biodegradation, activated sludge 1327
North America, Polyporaceae, books 1406
Nut products, atlatoxins, United Kingdom
972
Nuts, aftatoxins, United Kingdom 972
Nystatin, pears, Botryodiplodia theobromae 1008
Oerskovia, waste water treatment, food
industry 1302
Oils, production, whey I 370
Olpitrichum, rubber, enzymes 1214
Onions
Pseudomonas aeruginosa, Papua New
Guinea 1039
storage decay 1040
Orange juice, aflatoxins, bioassays 889
Oranges
Penicillium digitatum
sodium 2-phenylphenolate 10231024
thiabendazole I 023-1024
storage, biochemistry I 019
Organic solvents, wood preservatives I 189
Organotin compounds, leilching, bacteria
1229
Oryzaephilus surinamensis
control, precocenes 1276
feeds, German Federal Republic 908
military rations 855
population dynamics 1251
resistance
malathion I 277
permethrin 1277
sesame
attapulgite 974
bromophos 974
etrimfos 974
malathion 974

Subject Index
Oryzaephilus surinamensis cont.

sesame cont.
mcthacrifos 974

pirimiphos-methyl 974
pyrocon 974

wheat
chlorpyrifos-mcthyl 921
ctrimfos 921

fenitrothion 921
malathion 921
mcthacrifos 921

pirimiphos-methyl 921
Oxirane, control, Rhyzopertha dominica

1254
Ozone, apples, storage I 002
Pachysolen tannophilus, D-xylosc, utiliza-

tion 1332

Paedlomyces, polyvinyl chloride 1217
Paints, biodeterioration, bacteria 1226

Pakistan, spices, microbial count 988
Palm kernel oil, fungi, fatty acids 98 I
Panneer, quality 1081
Panus tigrinus, potato waste, utilization

1313
Paper, fungi, testing, standards 1211
Papua New Guinea, onions, Pseudomonas
aeruginosa 1039
Parlatoria pergrandii, mandarins, control

1017
Particleboards
Chaetomium globosum, adhesives 1202
Coniophora puteana, adhesives 1202
Coria/us versicolor, adhesives 1202
fungi 1176
preservation, testing 1195
Passion fruits, storage, plastic film 994
PCP
fungicidal properties, assays 1209
sewage sludge, biodegradation 1355
' timbers, stain fungi 1171
wood preservatives 1196
PCP-Na
canes and rattans, stain fungi 1166
wood preservatives 1166, 1199, 1206
Peaches
Botrytis cinerea 1011
Ceratitis capitata, heat treatment 1010
Penicillium expansum 1011
postharvest treatment 1009
Rhizopus stolonifer lOll
Pearl millet
£phestia cautella. control 943
Rhyzopertha dominica. varietal suscep·
tibility 945
Sitophilus oryzae, varietal susceptibil·
ity 945
Sitotroga cerealella, varietal susceptibility 945
Pears
Botryodiplodia theobromae, nystatin

1008
storage
cold storage I 006
controlled atmosphere storage I 006
diseases, France I 003
Pecans, toxinogenic fungi 977
Penicillium
agricultural wastes, utilization 1314
canes and rattans 1162
feeds

feeds 907
USSR 911
milk products, Egypt I 094
polyvinyl chloride 1217
proteins, production 1314
taxonomy, books 1404
Penicillium citrinum, polyvinyl chloride

1217
Penicillium eye/opium, apples, controlled
atmosphere storage 1007
Penicillium digitatum
citrus fruits
citrus fruits 1022
wax coatings 1027
isolation, culture media 866
oranges
sodium 2-phenylphenolatc 1023·

1024
thiabendazole 1023·1024
tolerances, potassium sorbatc 1028

(13)
Penicillium expansum
apples, controlled atmosphere storage

1007
nectarines 1011
peaches 1011
Penicillium granulatum, apples, controlled
atmosphere storage I 007
Penicillium italicum
citrus rruits
citrus fruits I 022
wax coatings 1027
tolerances, potassium sorba te I 028
Penicillium jenseni, wheat 958
Penicillium mali, apples, controlled
atmosphere storage 1007
Penicillium roquefortii, cheeses, I ,3·
pentadiene 1150
Penicillium ~·errucu/osum
proteins, production 1319
straw, upgrading 1319
Peniophora sanguinea, timbers, wood
chemistry 1172
Permethrin
maize, Prostephanus truncatus 936
resistance, Oryzaephilus surinamen.sis

1277
timbers, wood borers 1179
Pest control
food industry
conferences 1396
reviews 1281
India 1280
Pests management, foods, books 1399
Petroleum
Amorphotheca resinae 1392
biodegradation, bacteria 1349
Petroleum oils
timbers, Coniophora puteana 1200
wood preservatives 1200
Phanerochaete chrysosporium
enzymes 1241
lignin
biodegradation 1385
chemistry 1159
Phanerochaete sanguinea, timbers, wood
chemistry 1172
Phanerochaete l'e/utina, wood, growth

1173
Phenols
biodegradation
Alcaligenes faecalis 1357
Pseudomonas alcaligens 1357
Phenothrin, maize, Prostephanus truncatus

936
Pheromones, groundnuts, Ephestia cautella

976
Philippines, foods, aflatoxins 902
Ph/ebiopsis gigantea
control, PCP 1209
timbers 1209
Phoma eupyrena. potatoes, controlled
atmosphere storage 1046
Phoma exigua l'ar. exigua, potatoes, con·
trolled atmosphere storage 1046
Phoma exigua l'ar. foveata
potatoes
controlled atmosphere storage 1046
epidemiology 1045
Phosphine
control
£phestia cautella 1256
insect pests 1290
Rhyzopertha dominica 1254
Sitophilus granarius 1273
Trogoderma variabile 1262
resistance, Tribo/ium castaneum 1255
Phoxim, control, Ephestia cautella 1284
Phthalic acid esters, biodegradation,
Nocardia erythropolis, activated
sludge 1327
Phthorimaea operculella, potatoes, control

1042
Phytosciara zingiheris, ginger, Japan 987
Pigments, biodeterioration, bacteria 1226
Pigs, manures, digesters, bacteria 1322
Pipes, bacteria, USSR 1225
Pirimiphos-methyl
barley, Lepidoglyphus destructor 933
control
Ephestia cautella 1264, 1284

Pirimiphos·methyl cont.
control cont.
insect pests
insect pests 1282
flour mills 1243
dried fish
Dermestes maculatus I 056
Necrobia rufipes I 056
maize, Prostephanus truncatus 936
raisins, insects 1036
sesame
Oryzaephilus surinamensiS 974
Tribolium castaneum 914
wheat
Oryzaephilus surinamensis 921
Sitophilus granarius 921
Tribolium castaneum 921
Plant extracts
cereals
Callosobruchus chinensis 1285
Sitophilus oryzae 1285
Trogoderma granarium 1285
control
fungi 1240
stored products pests 1288
rice
Rhyzopertha dominica 939
Sitophilus oryzae 939
Sitolroga cerealella 939
wheat, Sitotroga cerealella 1283
Plant oils
mung beans
Callosobruchus chinensis 961
Callosobruchus macula/us 961
Plants, municipal refuse disposal, land
application 1312
Plastic film
fungi 1217
packing
Averrhoa carambola 1018
passion fruits 994
tomatoes 994
Plastics, biodeterioration 1216
Platypodidae, timbers, Japan, interceptions

1248
Pleospora herbarum
documents 1212
enzymes, cellulases 1212
Pleurotus, straw, recycling 1341
Pleurotus ostreatus, enzymes 1238, 1388
Plodia interpuncte/la
control, insecticides 1243
feeds, German Federal Republic 908
flour mills, Cyprus 1243
military rations 855
raisins
Cyprus 1036
insecticides 1036
microbial pesticides I 036
Poland
kidney as food, ochratoxins 1074
milk
bacterial count 1126
coliform bacteria 1129
Poles
decay, Sweden 1163
fungi, methylisothiocyanate 1203
wood preservation 1163
Pollution, control, microorganisms 1292
Polychlorinated biphenyls, biodegradation,
assays 1329
Polymers, fungi 1215
Polyphosphatcs, chicken meat, Salmonella
typhimurium 1076
Polyplastron multil•esicu/atum
cellulolytiC microorganisms 1160
cellulose, biodegradation 1160
fish 1058
seafoods 1058
Polyporaceae, North America, books 1406
Polyt'inyl chloride, fungi 1217
Pongamia g/abra
mung beans, Cal/osobruchus chinensis

922
sorghum, Sitophilus oryzae 922
Poria placenta
control, PCP I 209
timbers, hydrogen peroxide 1175
Pork, Yersinia enterocolitica 851
Posthanest decay, asparagus, methyl bro·
mide 1051
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Posts
decay, Cu-Cr-As 1210

wood preservation 1191

Potassium sorbate

apple juice, afiatoxins 895
dates, preservation 1021
Penicillium digitatum, tolerances I 028
Penicillium ilalicum, tolerances I 028
Potato starch
fermentation, Saccharomycopsis fibuligera 1316
utilization

Candida uti/is I 317
Saccharomyces diastaticus 1317
Saccharomycopsis jibuligera 1317
Schwanniomyces al/uvius 1317
Potato waste
land application 1308
proteins, production 1313
utilization, basidiomycetes 1313
Potatoes
arthropod pests, India 1041
bacteria
captan 1043

carboxin 1043
thiabendazole 1043
Erwinia caroto~·ora subsp. caroromra.
grading I 044
Fusarium
captan I 043
carboxin 1043
thiabendazole I 043
Fusadum oxysporum, epidemiology

1045
pest control 1041
Phoma exigua var. foveata, epidemiology

1045

Phthorimaea operculelfa, control 1042
storage decay, controlled atmosphere
storage I 046
Symmetrischema plae.siosema, control

1042
Poultry meat
coliform bacteria, enumeration 863
Escherichia coli, enumeration 863
ochratoxins I 080
Salmonella typhimurium, freezing
techniques I077
Power generation, waste waters, shrimp
culture 1384
Prawns
bacterial count
cold storage I 060
irradiation 1060
Precocenes, control, Oryzaephilus
surinamen.sis 1276
Preservation, infant formulae, lactoperoxidase 1121
Prescrvathes, contact lens formulations,
evaluation 1219
Pressure treatments, wood preservation

1189
Prochloraz
mangoes, fungi 1014
melons, storage decay 1031
Propionibacterium shermanii, citrus,
wastes, fermentation 1360
Prostephanus truncatus, maize, control 936
Protective atmospheres, pest control 1279
Protein, production, whey 1363
Proteins
production
Ab.sidia 1315
Aspergillus 1314
Chaetomium cellulolyticum 1319
Chrysosporium 1315
Mucor 1315
Penicillium 1314
Penicillium verruculosum 1319
potato waste 1313
Rhizopus 1314
Thielavia 1315
Proteus, milk products, Egypt I 095
ProPidencia, milk products, Egypt 1095
Pseudobacterium boreale, metals, seawater

1222
Pseudomonas
beef, bacteriophages I 068

Pseudomonas cont.
cooling systems, fouling 1230
milk 1118
molasses, residues, utilization 1380
organotin compounds, leaching 1229
sodium dodecyltriethoxy sulphate,
biodegradation 1352
Pseudomonas acido~'OTans, a-methyl styrene, biodegradation 1345
Pseudomonas aeruginosa
beef
acetic acid I 066
formic acid 1066
DDT, biodegradation 1356
hydrocarbons, biodegradation 1348
onions. Papua New Guinea l039
Pseudomonas alcaligens, phenols,
biodegradation 1357
Pseudomonas Jiminuta, chlorinated anilines, biodegradation 1325-1326
Pseudomonas jiuorescens
formaldehyde, biodegradation 1354
naphthalene, biodegradation 1350
Pseudomonas lundensis
description 1234
meat 1234
Pseudomonas putida, naphthalene,
biodegradation 1350
Psilosciara jlammulinae, ginger, Japan

987
Psocoptera
food industry, United Kingdom 1258
foods, United Kingdom 1259-1260
Psychrotrophic bacteria
enzymes, proteinases, reviews 1232
milk
detection II 02

Egypt 1127
gelation II 03
proteinases 1141, 1232
Psychrotropic bacteria, milk products,
enzymes 1087
Pulp mill effluent
single cell proteins, production 1381
utilization, Chaetomium cellulolyticum

1381
Pulses
Callosobruchus, India 926
Ephe.stia cautella, India 926
Pyrocon
sesame
Oryzaephilus surinamensis 974
Tribolium castaneum 974
Quarg, yeasts, detection I 093
Quaternary ammonium compounds, sugar
products, bacteria 971
Raisins
Ephestia
Cyprus 1036
insecticides 1036
microbial pesticides I 036
Plodia interpuncte/la
Cyprus 1036
insecticides I 036
microbial pesticides 1036
Reports
Centro lnternacional de Agricultura
Tropical, Cassava program 1390
Hannah Research Institute, United
Kingdom 1104
stored products pests, United Kingdom

1389
Reticulitermes jlavipes, control, bark
extracts 1278
Reticulitermes [argus, structural wood,
China 1247
Reviews
food industry, pest control 1281
foods
amines 854
Campylobacter jejuni 856
fumigants, modes of action 1290
milk, post pasteurization contamination

1104
mycotoxins, estimation 882
psychrotrophic bacteria, enzymes, proteinases 1232
timbers, stain fungi, Australia 1391

Rhiz.octonia
mangoes
controlled atmosphere storage 1014
prochloraz 1014
Rhiwpus
agricultural wastes, utilization 1314
control, essential oils 1240
feeds 907
maize 901
mangoes
controlled atmosphere storage 1014
prochloraz 1014
milk products, Egypt I 094
proteins. production 1314
Rhizopus stolonifer
nectarines 1011
peaches I 0 I I
Rhodopscudomonas, citrus, wastes, treatment 1295
Rhy;,opertha dominica
antifeedants, Calotropis procera 1263
cereals, India 926
control
fumigants 1254
growth regulators 1275
insecticides 1282
protective atmospheres 1279
military rations 855
pearl millet, varietal susceptibility 945
resistance, malathion 1245
rice, plant extracts 939
Rhyz.opertha dominica, rice, susceptibility,
amino acids 940
Rhyzopertha Jominica, wheat, uric acid

949
Rice
fungi 942
insect pests, traps 1267
Rhyzopertha dominica, plant extracts

939
Rhyzoperlha dominica, susceptibility,
amino acids 940
Sitophi/us oryzae
development 924
plant extracts 939
Sitotroga cerealella
dichlorvos 1286
etrimfos 1286
fenitrothion 1286
malathion 1286
plant extracts 939
storage, India 941
Tribolium castaneum, development 924
Rice straw, land application 1311
Road dust, pearl millet, Ephestia camel/a

943
Roundwood, insecticides, spraying 1205
Rubber
0/pitrichum, enzymes 1214
Torula thermophila, enzymes 1214
wastes, biodegradation, Pseudomonas
acidovoran.s 1345
Sacadodes pyralis, cotton, hydrocyanic
acid 1158
Saccharomyces cere~·isiae

whey
fermentation 1372, 1377
utilization 1367
Saccharomyces diastaticus, potato starch,
utilization 1317
Saccharomycopsis fibuligera
potato starch
fermentation 1316
utilization 1317
Salmonella
caseinates, culture media 1082
dried skim milk, culture media 1082
foods, immunoassay 869
meat, Brazil 1073
Salmonella typhimurium
beef
acetic acid 1066
formic acid 1066
cheeses
cheeses 847
food poisoning 847, 1156
chicken meat, polyphosphates 1076
food poisoning, Canada 847

Subject Index
Salmonella typhimurium conr.
poultry meat, freezing techniques 1077
Sausages, quality, storage I 063
Scandinavia, wood preservation 1186

Schwanniomyces al/uvius, potato starch,
utilization 1317
Scolytidae, timbers, Japan, interceptions
1248
Seafoods
Polyplastron multivesiculatum 1058
quality, storage 1059
Septic tank effluent, anaerobic treatment,
filtration 1298

Serpula lacrimans
buildings
alkalis 1227

moisture content 1227

Serratia, milk products, Egypt I 095
Sesame

Oryzaephilus surinamensis
attapulgite 974
bromophos 974
ctrimfos 974
malathion 974
methacrifos 974

pirimiphos-methyl 974
pyrocon 974
Tribolium castaneum
attapulgitc 974
bromophos 974
etrimfos 974
malathion 974
mcthacrifos 974
pirimiphos-methyl 974
pyrocon 974
Sewage sludge
aromatic compounds, biodegradation
1355
composting, temperature 1297
land application
heavy metals, plants 1310
mine spoil, revegetation 1309
plants 1307
Sewage treatment, activated sludge, bacteria 1299

Shigella sonnei
beef
acetic acid I 066
formic acid 1066
milk, culture media 1133
Shrimp culture, waste waters, power generation 1384
Shrimps. quality, storage 1059
Silage, Clostridium 1092
Single cell proteins
production
pulp mill emuent 1381
whey 1364, 1376-1377
Siricidae, timbers, control 1179

Sitophilus granarius
control, phosphine 1273
feeds, German Federal Republic 908
population dynamics 1251
wheat
chlorpyrifos-methyl 921
etrimfos 921
fenitrothion 921
malathion 921
mcthacrifos 921
pirimiphos-methyl 921
uric acid 949

Sitophilus oryzae
cereals
India 926
moisture content 928
plant extracts I 285
control
dill 1288
insecticides 1282
protective atmospheres 1279
pearl millet, varietal susceptibility 945
resistance, carbon dioxide I 266
rice
development 924
plant extracts 939
sorghum
sorghum 946
environmental factors 947
growth regulators 1250
necm extracts 922
Pongamia glabra 922
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Sitophilus oryzae com.

Staphylococcus aureus

wheat
development 924
uric acid 949
varietal susceptibility 950-951

Sitophilus zeamais
maize
cyfluthrin 935
fcnitrothion 935
malathion 935
sorghum, varietal susceptibility 944

Sitotroga cerealel/a
cereals, India 926
maize, varietal susceptibility 937
pearl millet, varietal susceptibility 945
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dichlorvos 1286
etrimfos 1286
fenitrothion 1286
malathion 1286
plant extracts 939
sorghum, environmental factors 947
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Sludges, land application 1311
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biodegradation 1352- I 353
Sodium petroleum sulphonate, biodeterioration 1213
Sodium 2-phenylphenolate, oranges, Penicillium digitalllm 1023-1024
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Solvents, production, whey 1374-1375
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captan 946
DDT 946
fungi 948
malathion 946

Sitophilus oryzae
Sitophilus oryzae 946
environmental factors 947
growth regulators 1250
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Pongamia g/abra 922
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cereals, mycotoxins 875
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insect pests, India 853
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PCP-Na 1166
timbers
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PCP 1171
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terminologies I 188
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cheeses 1153
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milk 1123
culture media 1107
heat treatment 1097
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Steel
antifouling agents
bacteria 1228
bacterial leaching 1229
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seawater 1223
USSR 1225

Desulfovibrio desu/furicans
Desu/fovibrio desulfuricans 122 t
soil 1224

Thiobacillus thioparus, soil 1224
Storage
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apples, France I 003
pears, France 1003
Storage decay
onions 1040
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1046
Storage dips
Alternaria 1031
Fusarium 1031
melons 1031
Stored products
arthropod pests, Indonesia 1246
Coleoptera, India 1252
Gibbium aequinoctiale, distribution
1257
Gibbium psyl/oides, distribution 1257
insects, Indonesia 1246
Stored products pests
cereals, aeration 925
traps, light traps 1261
United Kingdom, reports 1389
Straw
biodegradation
biodegradation 1344
Cellulomonas 1339-1340
Cellulomonas ge/ida 1340
feeds, production 1318
fermentation, Lyophyllum decastes
1318
recycling, Pleurotus 1341
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Chaetomium ce/Ju/olyticum 1319
Penicillium verrucu/osum I 319
utilization, nitrogen fixation, Azospirillum brasilense 1339-1340
Streptococcus, milk 1123

Streptococcus faecalis
beef
acetic acid 1066
formic acid I 066
Streptococcus lactis, meat products, microbial count I 070
Streptomyces, waste water treatment, food
industry 1302
Structural wood, Reticu/itermes /argus.
China 1247
Sugar factory wastes, land application
1311
Sugar products, bacteria, quaternary
ammonium compounds 971
Sulfobacil/us thermosulfidooxidans, heating systems, USSR 1225
Sulphides
leaching, Thiobaci/lus ferrooxidans
1382
m:idation
Aspergillus niger 1346
Trichoderma harzianum 1346
Sulphur dioxide, grapes, storage 1029
Sulphuryl fluoride, control, insect pests
1290
Surfactants, biodegradation 1352-1353
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Sweden, poles, decay 1163
Symmetrischema p/aesiosema, potatoes,
control 1042
2,4,5-T, sewage sludge, biodegradation
1355
Talaromyces jlaPus, fruit products, Czechoslovakia 997
Tnngors, storage decay, control I 025
Tannery waste, land application, plants
1383
Tetrachloroethylene, biodegradation, bacteria 1328
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Necrobia rujipes 1056
Thermoduric bacteria, milk, Egypt 1127
Thermophilic actinomycetes, wood chips,
storage 1170
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1225
Thiabendazole
oranges, Penicillium digitatum 10231024
postharvest decay
nectarines lOll

peaches I 0 II
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bacteria 1043
Fusarium 1043
Thiela~ia

beet pulp, utilization 1315
cellulolytic microorganisms 1237
enzymes, cellulases 1237
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Thin layer chromatography, aflatoxins,
determination 877
Thiobaci/lus ferrooxidans
arsenic, leaching 1324
sulphides, leaching 1382
Thiobacil/us thioparus, steel, soil 1224
Thiophanate-methyl, timbers, stain fungi
1171
Tilachlidium medietatis, apples, controlled
atmosphere storage 1007
Timbers
Camponotus abdominalis. USA, Florida 1265
Cerambycidae, India 1249
Coleoptera 1182
Coniophora puteana. petroleum oils
1200
Coriolus, wood chemistry 1172
Coriolus versicolor
Coriolus versicolor 1209
durability 1168
hydrogen peroxide 1175
decay
Cu-Cr-As 1210
wood moisture I 167
fungi I 161
Ganoderma applanatum, wood chemistry 1169
G/oeophyllum trabeum
detection 1165
durability 1168
Hyphoderma mutatum 1209
Jnonotus rheades. wood chemistry I 172
insect pests
Australia, books 1402
Austria, books 1403
insecticides, spraying 1205
insects 1161
Isoptera
camphor 1242
dichlorvos 1242
malathion 1242
Lentinus edodes 1174
marine fungi, USSR 1177
Peniophora sanguinea, wood chemistry
1172
Phanerochaete sanguinea. wood chemistry 1172
Phlebiop.sis giganlea 1209
Platypodidae, Japan, interceptions 1248
Poria placenta, hydrogen peroxide
1175
Scolytidae, Japan, interceptions 1248
stain fungi
Australia, reviews 1391
benomyl 1171
PCP 1171
preservation 1206
thiophanate-methyl I 171
Trichoderma 1174
wood borers
Canada 1180-1181
control 1179
Tobacco
Ephe.stia elutella, dichlorvos 985

Tobacco cont.
storage decay 986
Tomatoes
postharvest decay, USA 1034
storage, plastic film 994
Torula thermophila, rubber, enzymes 1214
Torulopsis candida, whey, utilization 1364
Toxinogenic fungi
cereals 883
pecans 977
wheat straw 883
Toxins
Clostridium botulinum

pH 873
water content 873
Tribolium
control, insecticides 1243
flour mills, Cyprus 1243
Tribolium castaneum
cereals, India 926
control
gamma radiation 1255
growth regulators 1275
insecticides 1282
protective atmospheres 1279
military rations 855
mills, dichlorvos 1272
resistance
malathion 1245
phosphine 1255
rice, development 924
sesame
attapulgite 974
bromophos 974
etrimfos 974
malathion 974
methacrifos 974
pirimiphos-methy1 974
pyrocon 974
wheat
chlorpyrifos-methyl 921
development 924
etrimfos 921
fcnitrothion 921
malathion 921
methacrifos 921
pirimiphos-methyl 921
varietal susceptibility 954
Tribolium confusum
control
dill 1288
growth regulators 1275
Trichlorfon, control, Ceratitis capitola
1253
Trichloroethylene, biodegradation, bacteria
1328
2,4,6-Trichlorophenol, sewage sludge,
biodegradation 1355
Trichlorphon, timbers, wood borers 1179
Trichoderma
polyvinyl chloride 1217
timbers 1174
Trichoderma harzianum
metals, extraction 1346
sulphides, oxidation 1346
Trichoderma lignorum
cellulolytic microorganisms 1237
enzymes, cellulases 1237
Trichoderma reesei, cellulose, models 1335
Trichosporon cutaneum, whey, fermentation 1376
Trichothecium, feeds, USSR 911
Triforine, bananas, Colletotrichum musae
1026
Trogoderma granarium
cereals, plant extracts 1285
control, protective atmospheres 1279
feeds, German Federal Republic 908
wheat, varietal susceptibility 952
Trogoderma variabile
control, phosphine 1262
military rations 855
Tropics, wood preservation, books 1401
Trypodendron lineatum, logs, Canada
1180-1181

Turkey, feeds, afiatoxins 915
Turmeric, insecticidal properties 1244
UHT treatment, milk, quality 1100
United Kingdom
apple juice, patulin 993
cereals, pest control 921
culture collection catalogues, National
Collection of Industrial Bacteria
1408
feeds, mites 909
food industry, Psocoptera 1258
foods, Psocoptera 1259-1260
grain stores, insects 920
meat, ochratoxins 1064
milk, afiatoxins 1147
nut products, afiatoxins 972
stored products pests, reports 1389
USA
culinary herbs, quality 989
culture collection catalogues 1410
milk, bacterial count 1128
spices, quality 989
tomatoes, postharvest decay 1034
wheat, deoxynivalcnol 955
wood preservation, quality controls
1192
USSR
Anobiidae, books 1400
feeds, fungi 911
fruits, fungi 998
heating systems, bacteria 1225
marine fungi, timbers 1177
standards, paper, biodeterioration 1211
vegetables, fungi 998
Veal, bacteria, control 1072
Vegetables, fungi. USSR 998
Veneers, decay, laboratory tests 1164
Venezuela, feeds, aflatoxins 913-914
Venturia inaequalis, apples, control 1004
Verticillium, polyvinyl chloride 1217
Vibrio, organotin compounds, leaching
1229
Vigna mungo, Callosobruchus, India 964,
967
Vigna radiata
Callosobruchus. India 964, 966-967
Callosobruchus chinensis
Callosobruchus chi"ensis 965
biology 962
Callosobruchus maculaws
Cal/osobruchus maculatus 965
biology 962
Vigna unguiculata, Callosobruchus maculatus, population density 968
Vinegar, Acetobacler aceti 990
Vinga mungo, Callosobruchus, India 966
Vinyl chloride, biodegradation, bacteria
1328
Vinylidene chloride, biodegradation, bacteria 1328
Vitamin 812, production, citrus, wastes
1360
Waferboard, preservation, testing 1195
Waste treatment, bacteria 1295
Waste water treatment
bacteria 1294
food industry
Bacillus I 302
Oerskovia 1302
Streptomyces 1302
lagoons, plants 1304
yeasts 1296
Waste waters
anaerobic treatment, conferences 1395
power generation
aquaculture 1384
shrimp culture 1384
Wastes
anaerobic treatment, fuels, production
1321
land application 1311
Wastewater, microorganisms, fishponds
1306
Water purification, activated carbon 1293
Wheat
Aspergillus 958
deoxynivalcnol
distribution, milling 956
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Wheat cont.
deoxynivalenol cont.
USA 955

Ephestia cautel/a

mcthacrifos 1264
pirimiphos-methyl 1264
Fusarium sporotrichioides,
trichothecencs 899
ochratoxins, Denmark 957

Oryzaephilus surinamensis
chlorpyrifos-methyl 921

etrimfos 921
fcnitrothion 921
malathion 921
methacrifos 921
pirimiphos-methyl 921

Penicillium jenseni 958
Rhyzopertha dominica, uric acid 949
Sitophilus granarius
chlorpyrifos-mcthyl 921
etrimfos 921

fenitrothion 921
malathion 921
methacrifos 921
pirimiphos-methyl 921
uric acid 949

Sitophilus oryzae
development 924
uric acid 949
varietal susceptibility 950-951

Sitotroga cerealel/a, control 1283
storage, equipment 927, 953

Tribolium castaneum

chlorpyrifos-methyl 921
development 924
etrimfos 921
fenitrothion 921
malathion 921
methacrifos 921
pirimiphos-methyl 921
varietal susceptibility 954
Trogoderma granarium, varietal susceptibility 952
Wheat straw, toxinogenic fungi 883
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biomass accumulation 1378
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enzymes, production 1361
ethanol, production 1362, I 365, 1367,
1372
fermentation
fermentation 1321
Candida curvata 1370
Candida pseudotropicalis 1365
Clostridium aceroburylicum 13741375
Kluyvermomyces fragilis I 365
Kluyveromyces fragilis I 362, I 373
Kluyveromyces /acris I 378
Saccharomyces cerevisiae 1372,
1377
Trichosporon cutaneum 1376
Xanrlwmonas campesrris 1379
fuels, production 1321
gums, production 1379
lactic acid, production I 369
oils, production 1370
protein, production I 363
single cell proteins, production 1364,
1376-1377
solvents, production 1374-1375
utilization
basidiomycetes I 363
Candida pseudorropicalis 1364

Clostridium beyerinckU I 368
Enrerobacter cloacae 1366
Kluyveromyces fragills 1361, 1364,
1367

Kluyveromyces lacris 1364
Lactobacillus bu/garicus 1369
Saccharomyces cerevisiae 1367
Torulopsis candida 1364
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Whisky, wastes, land application 1311
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bacteria, sorbic acid 991
trichothecin, detection 992
yeasts, sorbic acid 991
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1/ypho/oma fasciculare, growth 1173
Phanerochaete ve/utina, growth 1173

(17)
Wood borers
logs, Canada 1180- I 181
timbers, control 1179
Wood chips
fungi, storage 1170
lnonotus weirii 1270
thermophilic actinomycetcs, storage
1170
Wood preservation
Botswana 1187
building timbers 1189
conferences 1397
field tests 1196
glossaries 1188
Lesotho 1187
Mozambique 1187
Namibia 1187
New Zealand, standards 1190
organizations, Europe 1183
poles 1163
posts 1191
pressure treatments 1189
quality controls, USA 1192
Scandinavia 1186
South Africa 1187
standards 1188
Swaziland 1187
testing
basidiomycetes 1193
statistical methods 1197-1198
strength I 194
Tropics, books 1401
Zimbabwe 1187
Wood preservatives
ammonium compounds 1208
'Basilit' 1206
borax 1206
Cu compounds 1191
Cu-Cr-As 1184, 1191, 1210
Cu-Cr-B-F 1208
Cu-Cr-F 1185
dinitrobutylphenol 1184
F compounds, industrial wastes 1201
methylisothiocyanate 1203
organic solvents 1189
PCP 1196
PCP-Na 1166, 1199, 1206
petroleum oils I 200
retention I 207
sodium carbonate 1199
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1204
Xanthomonas campestris, whey, fermentation 1379
XB-5153, bacteria 1228
Xylan, biodegradation, Cellulomo11as uda
1338
D-xylose, utilization, Pachysolen tannophilus 1332
Yeasts
activated sludge, lysis 1300-1303
milk products, Egypt 1094
quarg, detection I 093
waste water treatment 1296
wines, sorbic acid 991

Yersinia
foods

foods 850
culture media 857
France 857
milk, classification 1231
Yersinia enterocolitica
beef
acetic acid I 066
formic acid 1066
foods, France 857
milk
Bulgaria 1132
cnterotoxins 870
pork 857
Yoghurt, Enterobacteriaceae, Egypt I 095
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resistance 960
Zimbabwe, wood preservation 1187
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C·A·B INTERNATIONAL

CAB Identification Services
In any serious attempt to control the diseases and pests that menace the crops
and livestock of world agriculture, the first step must be the accurate identification of the organism concerned.

CAB! through its Institutes ot Entomology, Mycology and Parasitology, offers
efficient and reliable identification services to agricultural and biological scientists
throughout the world.
The service covers the identification of:
insects and mites

microfungi and bacteria
helminths of animals and man
entomophilic and plant parasitic nematodes
The service is offered free to countries that are members of CAB L Other
countries and commercial organisations are normally asked to pay a charge.
Developing countries where there is an FAO Country Representative, can apply
for financial assistance from FAO.
Further details can be obtained from:
Commonwealth Institute
of Entomology,
56 Queens Gate,
London SW7 5JR, UK.

Commonwealth Mycological
Institute, Ferry Lane,

Commonwealth Institute

Kew, Richmond,
Surrey TW9 3AF, UK.

395A Hatfield Road,
St. Albans, AL4 OXU, UK.

of Parasitology,

C·A·B INTERNATIONAL

CAB Thesaurus
compiled by G ERIC TID BURY
The first edition of the CAB Thesaurus has been eagerly awaited by all those
concerned with the processing and utilization of agricultural information, whether
their interests are primarily indexing, searching or documentation.
The CAB Thesaurus contains approximately 48,000 entries on plant sciences, animal
sciences, microbiology, parasitology, economics and the many other related subjects
dealt with by C·A·B International. These are arranged in hierarchies of broader,
narrower and related terms.
An invaluable aid for those wishing to retrieve information from the CAB database.
297 x 210mm,linen finish, 123pp. in two volumes, A-1 and J-Z (Nov. 1983)
ISBN 0 85198 540 8
Price, postage included ... UK£54.00

Americas US$105.00

See Order Form overleaf
C·A·B International (PRO.DPT. 500)
Farnham House, Farnham Royal, Slough SL2 3BN, UK.
Tel: Farnham Common (02814) 2662 Telex: 847964 Cables: Comag, Slough

RestofWorld£59.50

C·A·B INTERNATIONAL

CAB Serials Checklist
A valuable reference tool for all C· A· B International users and an
absolute must for agricultural libraries everywhere.

e

Lists approximately 10,000 serial titles systematically scanned and
abstracted by C·AB International

e

Shows at a glance which C· A· B International units abstract each
title

e

Provides a quick, easy-to-use guide to sources of photocopies

210 x 297mm, laminated covers, 182pp., (August 1983)
Price

ISBN 0 85198 5181

UK £16.80 Americas US$31.50 Rest of World £18.50

Obtainable from
C·A·B International (Central Sales)
Farnham House, Farnham Royal, Slough SL2 3BN, UK.
Tel: Farnham Common (02814) 2662 Telex: 847964 Cables: Comag. Slough

C·A·B INTERNATIONAL

SPAN Agricultural Reviews
a publication all progressive agriculturalists should read
Span, published three times a year. specialises in review articles ranging over the whole field of
agricultuntl and horticultural policies, economics, science and technology. It provides a focal point
of interest to all those involved in policy making, research and development, the academic and
professional disciplines and the practical business or farming. It covers topics of current importance
to both the developed and developing world, irrespective of climatic and environmental
circumstances. and includes articles on plant breeding; crop production and protection, crop science
am.J technology; forestry; animal breeding, health and production; fish farming; energy, engineering
and mechanisation, as well as book reviews.

Span, issued privately by Shell International Chemical Company Limited, has proved so popular
that the demand far exceeded the controlled circulation and it was therefore decided to offer the
journal on an annual subscription as from the first issue in 1985.
In view of the valuable contribution Span makes to information in agriculture, CAB has undertaken
to distribute the subscription copies. Keep up·hH.Jate with the latest information by ordering your
copy now.
Annual subscription

UK£25.00 All other countries US $50.00

Write for further derails:

C·A·B lnlernatiunal.

(PRO.DPT.462)

Farnham House, Farnham Royal, Slough. SL2 3BN. UK.

C·A·B INTERNATIONAL

Advancing Agricultural
Production in Africa
Proceedings of CAB's First Scientific Conference
Arusha, Tanzania, 12-18 February 1984
edited by D L HA WKSWORTH
The Proceedings of C·A·B International"s (formerly Commonwealth Agricultural Bureaux) First Scientific
Conference held at Arusha. Tanzania. 12-18 February 1984. in collaboration with the Government of Tanzania was
published August 1984. This valuable book summarises all the papers given and discussions which followed.
The volume contains 85 chapters, comprehensively covering: Crop Production, Protection and Utilization; Animal
Productivity and Health; Integration with Marketing and Consumer Preference; Natural Resource Management;
Cultural and Social Aspects; together with sections relating to Identification. Biocontrol and Information Services.
President Nyerere provides an important opening address outlining the position as seen for Tanzania, and the
conclusions are ably summarized by Professor A H Bunting in a significant statement of the current constraints to
progress.
In his preface, Dr D G Crosby, (Canada) Chairman of C·A·B International Executive Council, states:
'The Arusha Conference confronted what is certainly one of the most pressing problems of this decade, that of
Advancing Agricultural Production in Africa'.
'The substance of the Conference was addressed to administrators, directors and senior professional scientists
in African countries responsible for research in related services for development in agriculture. The aim was to
support and strengthen efforts to align such work to the needs, resources and constraints of development in
these nations'.
'The overall result of the Conference was a comprehrensive survey of the current status and constraints to
Advancing Agricultural Production in Africa'.
These authoritative surveys are now incorporated in this substantial volume which assumes importance as an
invaluable guide and reference work for all involved in the development of tropical agricultural economies in Africa.
with relevance and substance for all other climatically similar regions.
The volume will also prove of value in college and university courses concerned with aspects of tropical agriculture and
development. The following are some readers' comments:
' ... aligns research and related services for the development of food production in Africa'- Zambia.
'The publication contains a wealth of current material which provides a valuable reference source for any
activities related to Africa·- Canada.
' ... convey my gratitude to CAB and the Commonwealth Secretariat. The book will be extremely useful to
me in my teaching of research and advisory activities'- Kenya.
254 x 186mm, hardback, 472pp .• I bali-tone, 131ine ill us., numerous tables (August 1984)
Price, including postage and packing ...

UK £40.00 Americas US$ 76.00

All enquiries for the purchase of copies should be addressed to:
C·A·B International (PRO.DPT. 472)
Farnham House. Farnham Royal, Slough SL2 3BN. UK.
Tel: Farnham Common (0281.:1) 2662 Telex: 847964 Cables: COMAG. Slough

ISBN08519R5378
Rest of World £44.00
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GENERAL INFORMATION
C A B International (formerly the Commonwealth
Agricultural Bureaux) 1S an International non-prof1t
organiZation controlled by governments of member
countnes. Its main functron rs to provrde a world·wrde
rnformatron service in agnculture. forestry and related
areas of applied b1ology. sociology, econom1cs.
engrneenng and medicine. Two other screntrfrc
serv1ces are respons1ble for pest and d1sease
identification. and the application of b1ocontrol
techmques to pest management.
C A B lnternat1onal1s best known lor 1ts abstract
JOurnals covenng each of the marn agncultural
diSCiplines (for lull list of t1t1es ~ee back cover)
The w1de range of other publications 1ncludes
annotated bibliographies. rev1ews. authonta11ve books
and reference works. and specialized a1ds to the
management of pests and d1seases

Abstract Journals
The 46 abstract 1ournals. wh1ch cover spec1fic
agncultural diSCiplines. specialist crops or
products. or particular an1mals. are all denved from the
CAB ABSTRACTS database. In 1986 Input to the
database w111 amount to approximately 150 000
records prepared from around 13 000 senals and
many other SCientific publications.

Annotated Bibliographies
Over 3000 Annotated Bibliographies on a w1de vanety
of top1cs have been produced by C A B Internationals
information specialists. Many are the result of requests
and are 1n photocopy format w1th abstracts 1n
chronological order but w1thout 1ndexes Others. on
parllcularly top1cal or popular sub1ects. are typeset.
the abstracts be1ng classified and Indexed; some
are preceded by a rev1ew art1cle.

Online Searching
The complete database from 1972 1s ava1lable lor
online searchrng vra four major onlrne hosts:
Lockheed's DIALOG (USA). ESAiiRS (Italy). CAN/OLE
(Canada) and DIMDI (GFR). Nearly 2 m1111on records
currently online can be searched as a complete file or
as separate subliles corresponding to each abstract
10urnal Onl1ne retneval is a highly cosl-effecllve way of
carry1ng out l1terature searches. and prov1des users
w11h a pnntout of records on their spec1fic sub1ects
Search a1ds available mclude the comprehensive
CAB ABSTRACTS Onl1ne Manual, the CAB Thesaurus
and the CAB Serials Checklist.

Magnetic Tapes
The database 1s leased on magnellc tape on
a calendar year bas1s by many orgamzat1ons.
The lease fee. payable 1n advance. includes usage up
to a pre-set lim1t, additional usage IS charged for at the
end of the yeat Current tapes are delivered monthly,
and retrospective tapes as required. Techmcal data
and sample tapes are supplied at a nom1nal charge.

SOl Service
SOl (Select,ve o,ssem,na110n ollnlormat1on) IS a
regular current awareness serv1ce based on the
most recent 1nput to the database processed at the
CAB International computer centre. 1e. 6-8 weeks 1n
advance of publ1cat10n m the abstract tournals or
availability on DIALOG, ESAIIRS. CAN/OLE or OIMDI
servrces. Subscnbers deer de then own search profile
and receive search results at Intervals of their own

cho1ce. e g monthly, quarterly. even weekly The
search pnntout conta1ns full b1bliograph1c deta1ls and
an informatrve abstract for each record retneved

CAB Alerts
Th1s new weekly serv1ce IS based on the SOl serv1ce
descnbed above A number of standard prol1les on
topiCS of current mteresl are be1ng prepared

Cumulating COM Indexes
These cumulalmg COM (Computer Output on
Microfiche) 1ndexes w111 build 1n1o 5-year 1ndexes lor
the abstracltournals Available as subteCtlndexes
conta1mng lull bibliOgraphiC deta1ls and 1nlorma11ve
abstracts. and author mdexes contaming lull
bibliographic details. lhe cumulat1ng COM Indexes
are issued on a regular bas1s. Forestry Abstracts
and Forest Products Abstracts cumulallng 1ndexes
are 1n preparat1on and w111 cover the penod 1984-1988
Requests for COM 1ndexes covenng other tournals
are welcomed.

Document Delivery Service
The ong1nals of most arllcles abstracted for the
CAB ABSTRACTS database are available as
photocopies. Order forms and copynght declarallons
are pr~nted 1n each 1ournal (or are ava1lable 1n bulk).
Documents may also be ordered onl1ne v1a Dmlog's
DIALOROER or ES.O:s PRIMORDIAL

Training
To help users gel best value for money,
C A B lnternallonal prov1des user lra1n1ng and
education There is an annual two-week course
enlltled 'Information on Agr~cullure· 1n Oxford.
des1gned to g1ve 1nformat1on officers and libranans.
parllcularly from developing counlr~es, a sound
background 1n agncullural1nformallon prac11ce In
add iliOn. there are many one-day workshops 1n the
USA, Europe and elsewhere. facllllles lor on-the-tob
lra~mng at theCA B lnlerna!lonal1nput centres, and
tailor-made courses on data preparation for
orgamza11ons supplying 1nputlor the database

ORDERING INFORMATION
Journals
Subscr1pt1ons should be fully pa1d by 1 December for
the volumes to be 1ssued 1n the follow1ng year. Many
journals are available at spec1al rates to subscr~bers 1n
member countnes. A subscr~pllon prov1des
entitlement to each part plus the annual1ndex. Rates
include pack1ng and ma11ing by alf to distant courtr1es
wherever the cost can be absorbed Orders should
be sent to the address below.
Back numbers. including microform ed1t1ons. are
available at discounted pnces Further details w111
be g1ven on request.

Enquiries
For further mformat1on relaling to any of our
publications and serviCes. wr11e to:
Central Sales
C A B lnternatooal
Farnham House. Farnham Royal.
Slough, SL2 3BN. UK.
Tel: Farnham Common (02814) 2662
Telex: 847964 (COMAGG G)
Cables Comag Slough
International Oialcom. 84.CAU001

Printed by Unwin Brothers Ltd,, The Gresham Press, Old Waking, Surrey, U,K.
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Farnham Royal. Slough SL2 3BN. UK
Telephone: Farnham Common (02814) 2281
Telex: 847964 (COMAGG G) Cables: Comag Slough
Telecom Gold: CAU001. DIALCOM: 84 CAU001

The Leading
V\brlcl Inforinatio11 Service
i11Agriculture a11cl
Related Sciences

I

I
I

ABSTRACT JOURNALS
AND SERIAL PUBLICATIONS
1986
Animal Science and Production

Crop Protection

M
M
A
M

0
0
H
H
0

a
a

M

Animal Breeding Abstracts
Dairy Sctence Abstracts
Index ol Current Research on Pigs
Nutrition Abstracts & Rev1ews
Ser1es B- Lwestock Feeds & Feeding
PIQ News & Information
Poullry Abstracts
SmaH Animal Abstracts

Veterinary Science and
Parasitic Diseases
H

M
M
M

M
Q

M

Animal D1sease Occurrence
Helminlhological Abstracts
Series A- Animal & Human
Helmmthology
Index Veterinarius
ProtozoologJCal Abstracts
Review ol Applied Entomology
Sertes 8- Medteal & Vetennary
Review of Medical & Vetennary
Mycology
Vetennary Bulletin

Biocontrol Ne-Ns & lnlorma!IOn
Bulletm of Entomological Research 1
01slribul10n Maps ol Pests
01stnbution Maps of Plant 01seases
HelmtnthologiCal Abstracts

Senes B- Plant Nematology
M
M
M

Review of Applied Entomology
Senes A- Agncullural
Review of Plant Pathology
Weed Abstracts

Economics, Development
and Sociology
0
0
0

leisure, Recreation & Tourism Abstracts
Rural Development Abstracts
Rural Extension, EducatiOn &

Tratn1ng Abstracts
M

World AgriCultural Economics & Rural
Sociology Abstracts

Machinery and Buildings
M

Agncuttural Eng1neering Abstracts

Crop Science and Production

Food and Nutrition

M
M

M

Food Science & Technology Abstracts

M

lnformaliOn SelviCe -IFIS)
Nutrition Abstracts & Reviews
Series A- Human & Experime:ntal

a

M
M
M

a

A
8
M
M
M
M
B
M
M
M
M
M
B

Cotton & Tropical Fibres Abstracts
Crop Physiology Abstracts
Faba Bean Abstracts
Field Crop Abstracts
Herbage Abstracts
Horticultural Abstracts
Irrigation & Drainage Abstracts
Lenlil Abstracts
Maize Abstracts
Ornamental Horticulture
Plant Breeding Abstracts
Plant Growth Regulator Abstracts
Potato Abstracts
Rice Abstracts
Seed Abstracts
Soils & Fertilizers
$(}{ghum & Millets Abstracts
Soyabean Abstracts
Tropical Oil Seeds Abstracts
Wheat, Barley & Triticale Abstracts

Forestry
M
M

Forest Products Abstracts
Forestry Abstracts

(pubhshed by the ln!ernalJonal Food

Biotechnology

a

International Biodeterioration2

Taxonomy
H

a
H
A
H

Bibliography ol sYstematic Mycology
Bulletin ol Zoological Nomenclature 1
Descriptions of Pathogenic Fung1 &
Bactena
Descriptions of Plant Viruses
Index of Fungi

Agriculture
T

SPAN3 (publisher J

A ~ Annual

q.R Stevens}

B ~ Bi-morlhly

H ~ Half·yearly
M z Monthly
T ""' Three issues/year
= Quarterly
1
Primary journal
2
Includes research papers 3 Reviews

a

, -·::
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