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NOTES FOR INTENDING CONTRIBUTORS 

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

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

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

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

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

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

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

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

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

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

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

Manuscripts chosen to be refereed, but which do not conform to journal presentation, will be returned 
to the author for modification. 
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News Editor 

The new Editor of the News Items 
section of International Biodeter
ioration is Dr. John Mills. An ex-student 
of Aston University, he obtained his 
Ph.D under Dr. Howard Eggins at the 
Biodeterioration Centre investigating 
the thermophilic biodegradation of 
cellulosics and plastics in town refuse · 
composting systems. After a temporary 
lectureship at Manchester University 
Medical School he was appointed 
lecturer at Sheffield City Polytechnic, 
where . he is now senior lecturer in 
Microbiology and Biodeterioration 
Studies. 

Dr. Mills is a member of the Council 
of the Biodeterioration Society, and the 
Society's Publicity Officer. He is also a 
member of the Local Organising 
Committee for the Seventh Inter
national Biodeterioration Symposium, 
and Topic Convenor for Biodegradation 
of Solid Wastes and Effluents. 

Dr. Mills will be pleased to receive 
details of forthcoming scientific 
programmes, symposia, scientific 
equipment and exhibitions as well as 
news of people and progress in the fields 
of biodeterioration and biodegradation, 
for inclusion in the News Items section. 
He can be contacted at the following 
address: 
Dr. John Mills 
Department of Biological Sciences 
Sheffield City Polytechnic 
Pond Street 
SheffieldS11WB, U.K. 
Tel: (0742) 20911 x2217 

The Seventh International 
Biodeterioration Symposium 

Following the success of the 6th 
Symposium in 1984 in Washington, 
D.C., the Biodeterioration Society is 
proud to announce that the 7th 
International Biodeterioration Sympo
sium will be held at Emmanuel College, 
Cambridge from 6-11 September 1987. 
The Local Organising Committee 
(LOC) has been actively engaged in the 
overall planning of the Symposium since 

March, 1986 

NEWS ITEMS 

February 1985, and the first meeting of 
the Scientific Sub-Committee was held 
in February 1986. At the time of 
printing, it is hoped that the first circular 
publicising the Symposium will have 
been distributed, and posters should be 
available for display by early summer 
1986. 

The Symposium will contain about 
twenty topic areas, each area under the 
control of a topic convenor whose 
responsibilities include nominating 
session chairmen and planning topic 
sessions. Each session chairman will 
present an up·to-date review paper on 
the topic area and will invite selected 
experts in the field to present papers on 
their current research. Offered papers, 
together with poster di<plays and 
instrument exhibitions are now invited. 
Offered papers must be short and 
synoptic in nature. All papers will be 
refereed and acceptable papers will be 
published in the Proceedings of the 
Symposium. 

The outline topic areas include: 
Biodeterioration mechanisms, Rapid 
test methods, Action of biocides, The 
use of computers in biodeterioration 
studies, Physical control methods, The 
biodegradation of solid wastes and 
effluents, Insects and rodents, Post
harvest decay, Trophic and non-trophic 
biodeterioration. Materials under 
consideration include: Cellulose, Wood, 
Textiles, Metals, Paint, Concrete and 
stone, Hydrocarbons, Leather, Rubber, 
Foodstuff, Plastics and recalcitrants, 
Cosmetics and pharmaceuticals, 
Packaging materials, Marine structures. 

For further details please contact the. 
Secretary of the Local Organising 
Committee, Mrs. Christine Gaylarde, 
Department of Biological Sciences, City 

·of London Polytechnic, Old Castle 
Street, London.E17NT, U.K. 

Cellulose Decompositon in Soil by 
Cotton Strip Assay. 

Report of a meeting sponsored by 
ITE, Merlewood Research Station, at 
Grange over Sands, Cumbria, 29-30 
October 1985. 

1 

No.1 

The soil burial test, in which changes 
in the tensile strength of buried textiles is 
monitored as an indication of cellulose 
breakdown, has a long ·history of 
industrial use. During the last fifteen 
years soil ecologists have derived a field 
test from the method to provide an index 
of cellulose decomposition in a wide 
variety of sites throughout the world. 
This extension of the methodology has 
resulted both in the accumulation of 
considerable data and the development 
of the test to answer more specific 
ecological questions. 

The meeting, organised by A. F. 
Harrison and P. M. Latter (Institute of 
Terrestrial Ecology) and D. W. Walton 
(British Antarctic Survey) brought 
together over 30 researchers, both 
commercial and academic, to give 
papers and posters on relevant 
background knowledge from textile 
research and on the interpretation of 
field data obtained from forest, tundra, 
bog and grassland sites ranging from 
Antarctica to Malaysia. 

The meeting began with the details of 
the method and its development. A 
description of the special test fabric 
(Shirley Test Cloth) and the problems 
associated with tensile strength testing of 
partly rotted fabric led on to a more 
detailed account of the mode of action of 
microbial cellulases when attacking 
cotton fibres. Problems concerned with 
an increase 'in tensile strength at some 
sites were discussed along with the use of 
the method in tundra regions. 

The standard cloth has also been used 
to compare the efficiency of biocides or 
to investigate enzyme activities on 
cellulose. The use of cotton strips in 
microcosms, and a comparison between 
tensile strength loss and fluorescein 
diacetate hydrolysis suggested new lines 
of methodological development using 
the cloth. 

The meeting then moved to consider 
problems in handling cotton strip data. 
Statistical difficulties were always 
created at the data analysis stage if 
inadequate attention had not been given 
to designing both the arrangement of 
strips in the field site and the timing and 
sequence of retrieval. A mathematical 
fonnula was proposed to linearize 
rotting rates and aid comparability of 
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data and the variety of formats that 
could be used to present data were also 
examined. 

To ensure that the audience remained 
fully aware of the limitations of the 
method, and even of measuring cellulose 
decomposition in soil at all, one paper 
attempted a critical evaluation of the 
applicabiity of the cotton assay for 
solving ecological questions. Other 
papers considered the relationship 
between cellulose decomposition rates, 
plant growth, and environmental and 
soil factors. 

Those concerned with assessing the 
effects of changes in land management, 
eg, by clear felling or fertilizer 
treatments, stressed the value of the 
method for initial surveys and in 
providing pointers to aspects needing 
further investigation possibly by other 
approaches. 

An important feature of the meeting 
was the prior establishment of a 
computer databank of over 300 data sets 
to allow interactive investigation of 
global trends, at a workshop session 
during the meeting. A wide range of new 
approaches to the analysis of data for 
this purpose were discussed underlining 
the potential for such a large and wide 
ranging data set in describing factors 
influencing decomposition or for 
predicting the response of exposed 
textile fabrics in varied environments. 

The papers and posters from this 
meeting will be published by ITE during 
spring-summer 1986 as a handbook on 
the method, together with analysis of the 
global results so far obtained. Further 
details can be obtained from Dr. A. F. 
Harrison, Merlewood Research Station, 
Grange over Sands, Cumbria, LAU 
6JU. 

EEC Award to Commonwealth 
Agricultural Bureaux (CAB) 
European Culture Collections
Integrated Catalogue (Microbial 
Information Network for Europe 
-MINE) 

The Commonwealth Agricultural 
Bureaux (CAB) is pleased to announce 
that it has been awarded an EEC Grant 
of £82,000 as part of the Research 
Action Biotechnology Programme; this 
will go towards CAB's £250,000 
investment to establish the UK node of 
the 'European Network of Microbial 
Culture Collections Databanks 
Integrated Catalogue Project'. This is a 
collaborative effort between two of 
CAB's constituent units, the 
Commonwealth Mycological Institute 
(CMI) and CAB Systems, and three 
European partners. 

Initial European partners, who will 
form national nodes of the network, are 
the Centraalbureau voor Schimmel
cultures (CBS), the Netherlands; 
Deutsche Sammlung von Mikro
organismen (DSM), Germany, and 
Programmation de Ia Politique 
Scientifique (PPS), who are co
ordinating the input from Belgian 
Culture Collections. 

Argentine-USA Workshop on 
Biodeterioration 

A bilateral Workshop on 
Biodeterioration with special emphasis 
on microbiologically influenced 
corrosion was held at the Institute for 
Pure and Applied Physical Chemistry 
(INIFT A) at La Plata, Argentina. This 

Bulletin News Items 

meeting was organised within the 
cooperation program between the 
National Research Council (CONICET) 
from Argentina and the National 
Science Foundation from the United 
States 

The objective of the Workshop was to 
create a channel for exchange of 
information on the basic and applied 
aspects of Biodeterioration between 
scientists from the U.S.A. and 
Argentina. Particular attention was paid 
to basic aspects on the mechanisms on 
microbial corrosion and biofilm 
formation biodeterioration problems in 
several industries, its influence on 
biomedical implant materials and 
finally. to a discussion of control and 
prevention methods. A volume of the 
Workshop Proceedings will be published 
soon. Coordinators of this Meeting 
were: Dr. Hector A. Videla, 
Bioelectrochemistry Section, INIFr A, 
C.C.16, Sue. 4,1900, La Plata, 
Argentina and Dr. Steve C. Dexter, 
College of Marine Studies, U. of 
Delaware, 700 Pilottown Rd., Lewes, 
Delaware 19958, U.S.A. 

The list of Argentine participants was: 
Dr. A. J. Arvfa, INIFrA; Eng. J. J. 
Caprari, C!DEPINT; Eng. M. F. L. 
Mele, IN!FTA; Dr. V. Rascio, 
C!DEPINT; Dr. B. Rosales, CE!COR; 
Dr. R. C. Salvarezza, INIFT A; Lie. M. 
Stupak, C!DEP!NT and Dr. H. A. 
Videla, INIFT A. 

The list of U.S. participants was: 
Dr. W. Characklis, Montana St.U.; Dr. 
S. C. Dexter, U. Delaware; Dr. D. J. 
Duquette, Rensselaer Polytech. Inst.; 
Dr. B. Little, NORDA; Dr. W. Iverson, 
Nat. Bureau of Standards; Dr. D. Pope, 
Rensselaer Polytech. Inst.; Dr. D. 
White, Florida, St. U. 

FORTHCOMING MEETINGS 

Seventh British Pest Control 
Conference. 

Registration forms are now available 
for the 7th British Pest Control 
Conference, which will be held at the 
new St. Pierre Park Hotel, Guernsey, 
from 29th May to 1st June 1986. 

Under the conference theme "Pest 
Control - Science In Service" top 
speakers from the fields of public health, 
industrial and commercial pest control 
and government pest control research 
will present papers on the new pesticide 
legislation, the state of hospital pest 
control, new methods and materials, 
safety, customer requirements and 
specialised developments in subjects 
such as fumigation. 

The Food and Environment 
Protection Act, Disclosure of 
Information, new developments in 
Mosquito Control, Bird Control, a 
Rodenticide Review, Fumigation and 
the use of Hormones and Pheromones in 
pest control are among the important 
topics of concern to the industry and 
there will be a major session on hospital 
pests. 

Speakers include- Dr. Peter Bunyan, 
Dr. Alan MacNichol, Dr. Chris Feare 
and Dr. John Edwards, all from MAFF; 
Dr. Paul Oldenshaw of the Health & 
Safety Executive; Dr. Nick Burgess of 
the Ministry of Defence; Mr. Guy 
Barnes of Marks and Spencer; Mr. John 
Tiffney of the Institution of 

Environmental Health Officers; Mr. 
Linden Griffin from the U.S.A.; Mr. 
Barry Boulton of Rentokil Limited; Dr. 
Peter Chadwick of Wellcome Research 
Laboratories; Mr. Charles Stevens 
CBE, Legal Adviser to the British Pest 
Control Association and Mr. Larry 
Baker of the Department of Health and 
Social Security. 

Registration forms and programmes 
arc available from: The Conference 
Organiser, The British Pest Control 
Association, Alembic House, 93 Albert 
Embankment, London SEl 7TU, 
England. Tel: 01-582-8268 (Telex 
911672). 
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MICRO 86 & EUROSEM 86 In 
addition to its Biennial International 
Exhibition and Conference on 
Microscopy - MICRO 86 - The Royal 
Microscopical Society is pleased to have 
been asked to stage the 1st European 
SEM Congress, 7-11 July 1986 in 
London. Scientific Symposia will consist 
of: 

New Developments in Scanning 
Electron Microscopy, including: 

Low Voltage SEM; High Resolution 
SEM; Image Processing and Analysis; 
and Computer Control and 
Measurement. 
Integrated Circuits and Defect Imaging, 
Surface Imaging and Analysis 
Techniques, Biological SEM 

Contributed papers will form a major 
part of all sessions and both conferences 
except for the Photomicrography 
workshop. Abstract forms, registration 
details, etc. available from: 
The Administrator, The Royal 
Microscopical Society, 37/38 St. 
Clements, Oxford OX4 1AJ. 
Telephone: (0865) 2487681721081. 

XIV International Congress of 
Microbiology, 1-13 September 1986, 
Manchester, England. Under the 
auspices of the International Union of 
Microbiological Societies. 

Scientific Programme: 
Bacteriology Division 

Systematics 
Medical-veterinary 
Industrial and Applied 
Biochemistry 
Ecology 
Genetic and Molecular Biology 

Mycology Division 
Virology Programme 
Interdivisional 

Applied and Ecology 
Medical and Veterinary 

There will also be a series of Round 
Tables and Workshops including: 

Biotechnological approaches to 
alternate means of food production. 
Organizer: M. H. Rogoff, USDA, ARS, 
National Programme Staff, Beltsville, 
Maryland 20705, USA. 
Tuesday September 9th. 1400-1530. 

Methods to determine biodegradation 
rates of toxic substances. 
Organizer: J. D. Walker, US 
Environmental Protection Agency, 
Washington DC 20460, USA. 
Thursday September 11th. 1400-1530. 

Mechanisms of action of antimicrobials. 

Organizer: F. F. Busta, Food Science 
and Human Nutrition Department, 
University of Florida Institute of Food 
and Agricultural Sciences, Gainesville, 
Florida 32611, USA. 

Thursday September 11th. 2000-2200. 
and Friday September 12th. 1400-1530. 

Fungi: new products, new prospects. 

Organizer: D. R. Berry, Department of 
Bioscience and Biotechnology, Applied 
Microbiology Division, Royal College 
Building, 204 George Street, Glasgow 
G11XW. 

Wednesday September 10th.1400-1530. 

Pre-Congress Satelite Meetings 
include: 
Mould spoilage of cereals, oil seeds and 
other hygroscopic bulk foods during 
storage, with particular reference to 
problems occurring during 
transportation ~y sea. 

Organizer: J. E. L. Corry, Food Science 
Division, MAFF, 65 Romney Street, 
London SW1P 3RD. 

Chairman: D. A. A. Mossel. 

Speakers: R. V. Bhat (India), B. B. 
Sauer (USA), J. T. Mills (Canada), J. 
Lacey (UK), F. Dunkel (USA), B. 
Nandi (India), J. L. Mutton (France), L. 
B. Bullerman (USA). 

Saturday September 6th. 0900-1230 and 
1400-1730. Medical School TI. 

For further details contact: Congress 
Office, XIV ICM: A. F. Yates, Trading 
Services, UMIST, P.O. Box 88, 
Sackville Street, Manchester M60 1QD. 

Rapid Methods and Automation 
in Microbiology July 11-19, 1986 at 
Kansas State University. 

For further information contact: 
Kansas State University. Conference 
Office, Division of Continuing 
Education, 1623 Anderson Avenue, 
Manhattan, Kansas 66502, U.S.A. 

The Control of Insects and Rot in 
Buildings-a two day course run by the 
Building Research Establishment, 
Princes Risborough Laboratory on 23-
24 September: 21-22 October. The 
course starts at 09.45 on the first day and 
09.00 on the second and finishes at 17.00 
on both days. All courses start on 
Tuesdays. Numbers are limited to allow 
everyone to participate fully. 
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Topics covered are: 

Anatomy: 
classification of timbers; structure of 
wood and how it influences natural 
durability and treatability 
softwoods and hardwoods 
sapwood and heartwood 
defects and peculiarities 

Drying: 
the importance of moisture content 
and methods for its determination 
moisture content of timber in use 

Mycology: 
basic biology of fungi 
types of fungi on wood in buildings 
features and recognition 
inspection of buildings 
remedial treatment of decay 
exterior joinery decay and in·situ 
treatment 

Entomology: 
biology of insects 
larval recognition 
adult insects and life cycle 
identification of damage 
eradication of insect attack 

Preservation: 
types of wood preservative 
methods of application 
resistance of timbers to penetration 
by preservatives 
natural durability 
field tests 
in situ remedial treatment 

Environmental and safety aspects of 
preservation and remedial treatments. 

For bookings contact: Mrs. Diane 
Cooper, Building Research 
Establishment, Princes Risborough 
Laboratory, Princes Risborough, 
Aylesbury, Buckinghamshire HP17 
9PX. Telephone: Princes Risborough 
(08444) 3101. Telex: 83559. 





~~~--~~~~~-

International Biodeterioration, 1986, Vol. 22, No. I 

A REVIEW OF TECHNIQUES AVAILABLE FOR TESTING ALGICIDES 
FOR USE IN TERRESTRIAL AND FRESH-WATER ENVIRONMENTS 

L. H. G. MORTON' 

Abstract: Methods available for testing compounds intended for use as algicides in the treatment of 
fouling in the terrestrial environment are reviewed. The test organisms used in this work are cited 
including representatives obtained from fouled surfaces. Tests are included which take into account the 
physical nature of the environment and the interactions which can take place between substrate organism 
and algicide. 

Toxicity testing in the aquatic environment includes tests which use algae as indicator organisms to 
assess the toxic effect of pollutants entering fresh water. Some of these tests are reviewed, as are tests 
intended to screen compounds for use against nuisance algae in fresh water. A question which emerges is 
whether algal test organisms represent toxicant effects at other levels of organisation? Single culture 
standardised toxicity tests for screening biocides are questioned. 

Introduction 

Algae as biodeteriogens are gaining in importance because workers increasingly cite these organisms as being responsible for: 
(i) fouling surfaces in the terrestrial environment, which can lead to serious biodeterioration problems and 
(ii) spoiling the quality of aquatic environments by their presence as nuisance organisms (often forming slimes) or by their ability to 
impair the quality of potable waters. 

Epiphytic algal growths in the terrestrial environment will occur on surfaces where conditions of dampness, warmth and light are 
available (Hueck-van der Plas 1968, Whiteley 1973, Richardson 1973, Springle 1975). Algal fouling of surfaces has attracted the 
attention of researchers in the United Kingdom and in Europe (Degelius 1%2, Dukes 1972, Trotet eta/. 1973, Richardson 1973, 
Perrichet 1983, Ryan 1983). Further afield, algal growths also cause problems. Wee and Lee (1980) report that high rise buildings in 
Singapore are badly affected by algal growths. Yong eta/. (1972) record that algae grow on exposed concrete and surfaces coated 
with cement paints in Singapore. 

The awareness of algal problems in the fresh water environment has stemmed from a lowering of the quality of this environment, 
whether it be the need to control growths of algae in swimming pools or the need to control algal growths in lakes, rivers and ponds. 
(Fitzgerald & Jackson 1979). 

Whether the problem with algae is one in a terrestrial or aquatic environment, methods must be sought to control, prevent or 
remedy the situation. This has led to a) an increase in our knowledge concerning the taxonomic status of the organisms involved and 
b) a stimulation of research activity into the selection, screening and application of suitable algicides. 

This document is not intended as a substitute for a literature survey in this field. However, some of the publications which contain 
laboratory methods for testing biocides for use against algal growths are summarized. The choice of papers included is confined to 
those which contain techniques which are considered suitable for direct application to toxicity testing and to those which contain 
techniques which may be suitably modified for the testing of potential biocides. 

Toxicity testing for the Terrestrial environment 

It is not surprising that a wide range of biocidal treatments for fouled surfaces have been proposed (Bravery 1977, 1981). The 
practical difficulties, however, of conducting field trials has seen the development oflaboratory methods for screening compounds 
intended for use as algicides. Grant (1982) provides a useful review which includes information on the algae which have been 
isolated from fouled surfaces. The nature of these surfaces and methods used for the evaluation ofbiocides are discussed. Grant and 
Bravery (1981a) evaluate some of the laboratory test methods that have been used to assess the effectiveness of algicidal 
compounds. The organisms used by these workers in their work include Ankistrodesmus braunii, Selenastrum capricomutum, 
Stichococcus sp. and Trebouxia sp. They give an account oftheirwork using the streak-plate technique of Drisko and Crilly (1973). 
In this technique biocides at known concentrations (100, 10, 5 and 1 f.lg ai/ml-1

) are infused into an inorganic nutrient medium in 
agar. Inocula of Ankistrodesmus sp. and Stichococcus sp. from active cultures were streaked onto the surface of the agar and 
resulting growth, after4 weeks in a humidity chamberat25•Cand 2.5 klux is recorded. The results showed that Stichococcus sp. was 
much more sensitive to BAC (benzalkonium chloride) than Ankistrodesmus sp. These workers assessed the technique of Wright 
(1975) employing Knop's nutrient medium solidified with agar. In this technique the prepared plates are seeded with a living culture 
of A. braunii and incubated for 7 days in light to produce an algal lawn. Biocide (BAC) is then absorbed into Whatman antibiotic 

1School of Applied Biology, Lancashire Polytechnic, Corporation Street, Preston, Lancashire PR12TQ. UK. 
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assay discs (10,000, 5,000 and 1,000 ~g ai per disc) which are placed centrally onto the algal lawns. The plates are incubated in light. 
Inhibition of growth, the criterion for assessing the effect of the biocide, showed predictably, that the higher concentrations of 
biocide produced the larger zones of inhibition. An account of liquid culture toxicity testing is also included in the work of Grant and 
Bravery {1981a). In this work sterile Knop's solution is dispensed in test tubes and biocide added to give the desired range of biocide 
concentrations i.e. 

BAC 

NaPCP 

50 

20 

10 

10 

5 

5 

and I 

and I 

Actively growing algal cells are added to the tubes and the optical density noted. Tubes are incubated at 25'C for 7 days at 2.5 klux. 
The optical density is then measured again. The results show that the growth of S. capricornutum and A. oraunii was reduced by 1 
and 5 ~g ai/ml-1 of BAC respectively whilst I ~g ai/ml- 1 of NaPCP adversely affected the growth of both algae. 

Morton (1979) describes a method for obtaining bacteria-free algal suspensions from fouled stonework using an illuminated liquid 
culture technique. The technique which employs an inorganic nutrient solution (Kratz & Meyer 1955) promotes the growth of 
epiphytic algae by suppressing autotrophic bacterial contamination with Penicillin-G (Benzyl penicillin). Two methods for 
determining the toxic level of a biocide are presented where persistence or otherwise of green pigmentation is the criterion used for 
assessing the viability of the algae: 

(i) Tube method. 5 cm3 aliquots of algal suspension are subjected to increasing concentration of biocide in distilled water. 

(ii) Flask method. A standard volume of algal suspension is introduced into a solution containing varying amounts of growth medium 
and biocide solution. Again loss of pigmentation was the criterion used to assess toxicity. 

Morton et a/. {1984) describe a series of experiments to study the effect of maceration upon the subsequent re-growth of 
filamentous algae employed in the testing or screening of algicidal compounds. Methods for obtaining macerates are presented and 
three viability tests against a commercial biocide at 2.5 and 5.0% are described using Trentepohlia odorata and Oscillatoria tenuis as 
the test organisms. In the viability tests the biocide is absorbed into filter paper discs. Inhibition of algal growth, where it occurred, 
was assessed by measuring the distance from the edge of the disc to the boundary between living and dead cells which was always 
quite distinct. The criterion for viability was the presence of green pigmentation. The results indicate that: 

(1) Maceration did not affect viability of the algae and 

{2) 0. tenuis appears to be significantly more susceptible to the biocide than T. odorata. 

In their first paper in 1981 Grant and Bravery introduced their vermiculite bed technique for the evaluation of algicides for use on 
constructional materials. This technique enables factors such as biocide/organism/substrate interactions to be taken into account. 
Repeated challenge of the biocide can also be undertaken using this system. In this novel system 100 g amounts of dry vermiculite are 
placed into transparent perspex boxes measuring 22 x 11 x 8 ems. with close fitting non-ventilated lids. Deionized water is added to 
raise the moisture content to 400%. Various blocks of natural stone or pre-carbonated cement based blocks can be bedded in the 
moist vermiculite and after a suitable equilibration period test organisms can be sprayed onto the blocks as a mixed algal suspension 
in Knop's solution. Suitable test pieces measured 80 x 30 x 10 mm. These workers used cultures of Ankistrodesmus braunii, 
Selenastrum capricornutum, Stichococcus sp., Stichococcus bacillaris, Trebouxia sp. 

The boxes were placed at 25' at 2.5 k lux to produce extensively colonized blocks. This took up to 4 weeks. Biocide was then 
applied to the surfaces of the colonized blocks. Tested blocks were observed at week one and then every4 weeks. At intervals during 
the incubation fresh inoculum was sprayed onto some blocks to provide a further challenge to the biocide. The effectiveness of 
various concentrations ofBAC in eliminating and preventing recolonization of natural stone is recorded. Results show that at 10,000 
~g ai/ml-1 the biocide failed to erradicate algae completely from Lochabriggs sandstone and subsequent recolonization occurred. 
However, after 12 weeks following application of biocide, blocks treated with 10,000, 5,000, 2,500 g ai showed less overgrowth than 
the untreated controls. 

A second paper by these workers (Grant & Bravery 1981b) gives an account of the vermiculite bed test to evaluate a quarternary 
ammonium biocide in eliminating and controlling algal growth on natural stone and mortar test blocks. At 1% the biocide was found 
to be most effective on marble, certain limestones and mortar. It was least effective on sandstone samples. 

The author has successfully used the vermiculite bed test to grow Trentepohlia odorata, Oscil/artoria tenuis and mixed algal 
cultures (obtained from fouled sufaces) on 'Masterboard', a calcium silicate building board. 

Yong eta/. {1972) describe a rapid laboratory screening method for 5 clear surface coatings to be used on exposed surfaces. They 
tell us that algae- predominantly blue greens with a few greens- grow on new and old buildings alike. Scrubbing and painting are 
only temporary eradication measures and suggest clear coatings as an alternative. Coatings to be tested are applied to Portland 
Cement slabs measuring 4 x 4 x 1 inches with raised edges (i.e. lipped). The blocks after being immersed in water for 14 days were 
allowed to dry for 24 hrs and then inoculated with 2 cm3 of algal inoculum. The blocks were illuminated from above for 15 hrs a day 
and given 10 cm3 of suitable growth medium every day. Results show that two of the coatings (unspecified) were algistatic towards 
the growth of Desmococcus, Chroococcus, Westellopsis and Ca/othrix spp. whilst none of the coatings were inhibitory towards the 
growth of Nostoc species. 

Field trials have been undertaken by Ngiam and Yong (1975). They marked out 3 test sites divided up into 8 cells each with 3 
surfaces {I x 2.5 ft2/cell) on a heavily soiled 50 year old building. The soiled surfaces were cleansed of algal growth and painted with 
2 coats of a paint formulation. Two types of water based white paint were used, a PV A paint and an acrylic paint. The paints 
contained 

(i) 1% TBTO, 

(ii) I% SISR-0" (an unspecified algicidal compound) 

(iii) 1% TBTO and 1% SISR-D. 
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The results indicate that 

(i) TBTO in the paints proved to be ineffective over long periods (in some cases ineffective during the first 3 months). 

(ii) Paints containing only SISR-D appear to be algicidal in long term use. 

(iii) Paints containing both compounds were not as effective in field trials as paints containing SISR-D alone. 

Toxicity testing for the aquatic environment 
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Potentially toxic substances in aquatic environments include the various groups of pesticides: insecticides, fungicides, 
nematicides, molluscicides, anti-biotics and herbicides. They may enter the aquatic ecosystem by design or by accident (Goulding & 
Adams 1985). 

With an increase in urbanization, industrialization and intensification of farming in Britain and elsewhere, natural waters are 
becoming richer in dissolved nutrients. Algal problems associated with the elevation in the nutrient status of water include taste and 
odour problems, clogging and penetration of filters and the loss of recreational facilities due to surface blooms and associated 
toxicity (Bellinger 1974). Algal toxicity testing then in the aquatic environment is concerned with (i) determining the effect of toxic 
substances upon algal populations and (ii) methods for screening potential compounds intended for use as algicides in an aquatic 
environment. Barashov and Kiristayeva (1977) report that in industrially developed areas where up to 80% of the substances 
discharged into water systems are of industrial origin, the proportions of physiologically active compounds, including toxic ones, is 
on the increase. They stress that methods of water toxicology which assess the toxicity of various substances and of effluents are of 
primary importance. In their work Barashov and Kiristayeva describe a method for the quantitative determination of toxicity of 
effluents in natural waters using an asynchronous culture of Chlorella pyrenoidosa (C. vulgaris var. vulgaris). Sensitivity of the 
determination is enhanced by transferring the algae from a complete medium of one composition to a mineralized medium of 
different composition. The accuracy of the determination is increased by treatment of the test suspensions after incubation with 
ultrasound. Information on the liquid culture of the test organisms and preparation of test suspensions is provided. The treatment of 
natural waters and effluents prior to toxicity testing is described, incubation of liquid test cultures and methods of computation and 
evaluation of results obtained by optical density measurements are submitted. Results are expressed in terms of critical 
concentration, obtained from computations of percentage variation in time, required for cultures to double in number. The 
techniq~e enables workers to establish the source from which toxic substances enter the given water body by plotting 'isotoxes' i.e. 
lines joining points of the same toxicity within the body of water. 

Aromatic compounds from coal conversions may be introduced into aquatic ecosystems. The effects of such compounds upon 
photosynthesis in a fresh water alga are discussed by Giddings (1979). Results of experiments on the effects of unsubstituted 
aromatic hydrocarbons, aromatic quinones, aromatic amines, methylated aromatics, phenols, azarenes and thiophenes on 
photosynthesis are presented. Details of the liquid culturing of Se/enastrum capricornutum are provided together with procedures 
for the preparation, prior to testing, of toxicants with varying degrees of solubility in sterile liquid medium. Details of the test 
procedure using BOD bottles containing toxicant solution, algal suspension and NaH14C03 is presented. Photosynthesis 
determination is by measurement of fixed 14C using a scintillation counting technique. Data on 14C fixation by S. capricornutum in 
the presence of selected aromatic compounds expressed as percentage of controls are presented. 

Work with a similar environmental theme but assessing the effect of herbicides upon an alga is presented in Noll and Bauer (1974). 
This paper is not reviewed here but an extract in English is quoted "Inhibition of Phormidium trichome-migration is used for the 
detection of herbicides. It is applied to 22 herbicides from 6 different chemical classes (phenoxycarbonic acids, urea derivatives, 
triazines, carbamates, naphthoquinones, dipyridum derivatives). The detection limit lies in the range of0.3 to 15.0 ~g. The test can 
be carried out within 3 hours by simple techniques". 

A test method which can be applied to both the assessment of environmental hazard of materials to algae and to the screening of 
chemicals designed as potential algicides is presented in Payne (1976), and in Payne and Hall (1979) where the generally accepted 
application of the Algal Assay Procedure (AAP): Bottle Test (U.S.A. E.P .A. 1971) is expanded to include an assessment of algal 
toxicity. The test result sought is an algistatic response during the normal log growth phase, from which cells recover when removed 
from the presence of the test material and are resuspended in fresh AAP medium. The lowest concentration of test material which 
causes this response is termed Minimum Algistatic Concentration after 5 days, MAC- 5 day. Measurement of MAC- 5 day are 
accomplished by cell counts and in vivo fluorescence measurements. The test organisms employed are species of Selenastrum, 
Microcystis and Navicula. The test can be used to assess algicidallevels. 

Whilst the use of algal bioassays to assess the toxic effects of environmental pollutants are of importance to the environmentalists 
(Trevors 1982, Goulding & Adams 1985); the rapid screening of compounds intended for use as algicides, is equally important to the 
industrialists who use, and the manufacturers who make the algicides (Fitzgerald 1974, Norland eta/. 1978). 

After their 6th meeting in The Hague in October 1983 ISO (International Standardization Organisation) presented their Algal 
Growth Inhibition Test. This International Standard describes the method advocated for the determination of toxic effects of 
chemical compounds on the growth of the freshwater alga Scenedesmus subspicatus. Equipment, procedure, validity criteria and 
treatment of results are described fully in this document. The principle of the test is that the algae be cultivated for several 
generations in a defined medium with the addition of the test substrate in various concentrations. Growth should be measured as 
increase in the number of cells (determined by counting) per unit of volume. 

The need for information regarding the toxicity to algae of compounds to be used as algicides has resulted in the presentation of 
tests methods often tailor-made for the testing of a compound or group of compounds. Test methodologies have emerged which are 
often novel and rapid. 

Norland eta/. (1978) propose a rapid test method. In this work the synchronous culture of Chlamydomonas reinhardii is described 
fully. The cells are synchronized by repetitive light and dark shifts whilst growing in mineral liquid medium aerated with 2% C02 in 
filtered air. Determination of cell numbers and volume are measured with a Coulter particle analysis system, other analytical 
methods eJ.llployed are determination of dry weight, protein, RNA and DNA. To illustrate the suitability and potentialofthe system 
to toxicity testing, practical test procedures are described and results are presented oft he testing of the oil dispersant Corexit G 527. 
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Growth of the cells from the start of the cycle in Chlamydomonas reinhardii is used as the process for registering the effect of 
different concentrations of dispersant and to this end average weight cell volumes, computed from volume distributions, are 
employed. The results indicate that acute toxicity testing can be undertaken in less than 16 hours. 

Zullei and Beneke (1978) propose a bioassay to assess the toxicity of polychlorinated biphenyls to blue green algae. In this work 
the effect of defined polychlorinated biphenyls with a different degree of chlorination are tested by a standardized bioassay which 
uses the motility (trichome migration) of Phormidium as the criterion for the toxicity of a substance. Details are provided of a 
bioassay technique using biocide impregnated filter paper 'spotted' with disc inocula oftest alga obtained by membrane filtration of 
batch-cultured organisms. Motility of algal filaments is recorded by photoelectric cell. Results indicate that biphenyls with a low 
degree of chlorination show a stronger toxic effect on the algae than those with a higher degree of chlorination. 

Another rapid method for the testing of algicides is presnted by Fitzgerald (1974). The author describes techniques to 
demonstrate, within 24 hours, the relative effectiveness of different copper algicides, for use in water, by measurement of the ability 
of the algae to absorb P04-P from solutions of extractable phosphorus. The effectiveness of copper sulphate and three commercial 
preparations containing copper against Cladophora is described. Details are given of techniques used to measure the effect of 
different doses of chemicals, applied over varying time intervals, on the phosphorus content of the algae and the results of these tests 
are correlated with results obtained from the death of algae as determined by growth tests. Evidence is presented which indicates 
that sources of copper that are effective in preventing phosphorus-limited algae from absorbing phosphorus, will also kill algae with 
surplus phosphorus. 

In Smith and Goulding (1972) the laboratory investigations described fall into two stages, a rapid primary screening evaluation, 
followed by secondary evaluations. A method is described for the primary evaluation of microbiocides including Chlorophthalonil 
using Anabaena variabilis, Chlamydomonas dysosmos and Chiarella pyrenoidosa (C. vulgaris var. vulgaris) as the test organisms. 
Details for the evaluation procedure for insoluble compounds is also included. The secondary evaluations include laboratory tests in 
which a micro biocide could be examined under conditions designed to simulate those which might apply in the field. Secondary 
evaluation techniques are described in which three additional algae Oscillatoria sp., Microcystis sp. and Ulothirx sp. are employed. 
Results indicate that the action ofChlorophthalonil is algistatic rather than algicidal and that blue green algae are more sensitive to it 
than green algae. 

The compound under test for the regulation of algal growth in water, in Walmsley et a/. (1975) is a dye; a mixture of two 
components, acid yellow T supra and calcocid blue. Experimental details on the culturing of Anacystis nidulans (Synechococcus 
leopoliensis) and Selenastrum capricornutum in liquid culture on an algal bioassay light box are submitted, together with results of 
the effect upon their growth of increasing concentrations of dye. The effect of increased dye concentration on a mixed 
phytoplankton population in daylight culture is also submitted. The paper suggests that dyes for the control of algal growths can be 
developed provided that those used have absorption characteristics which allow maximum interference with wavelengths required 
for algal photosynthesis. 

The chemical approach to the problem of algae in water (Prows & Mcilhenny 1973) includes a review of previously developed test 
procedures. These include the use of Microcystis aeruginosa andAnabaenafios-aquae as target species for the screening of potential 
algicidal compounds, where cell growth in liquid culture was monitored by visual inspection, cell counts and relative density 
readings using a fiuoro-microphotometric method. A rapid screening test, using agar medium, for analogs of prospective algicidal 
compounds is described together with a 'fine screening' technique using an illuminated liquid culture method. 

In Fitzgerald and Jackson (1979) a laboratory approach to the evaluation of algicides for control of algae in swimming pools is 
presented using standard cultures and local problem causing algae. An evaluation, using planktonic algae, of algicidal and algistatic 
properties of chemicals for lake and pond application is included. 

An account is presented of the use of Chiarella pyrenoidosa (C. vulgaris var. vulgaris) and Phormidium inundatum in evaluation 
tests of swimming pool products. Two formulations of organic algicides containing two or more chemicals toxic to swimming pool 
algae are evaluated against two products based on the toxicity of copper to algae. An account of the use of Microcystis aeruginosa, 
Oscillatoria rubescens and Gloeotrichia echinulata in algistatic tests for the control of lake planktonic algae is described. Copper 
sources tested are inorganic copper sulphate and four chela ted forms of copper including two commercial formulations of copper 
chelated as citrate or gluconate, the other commercial copper compounds being alkanolamines. Algicidal and algistaticproperties of 
the preparations against swimming pool and lake and pond algae are discussed. 

Discussion 

The motivation for scientists to embark upon algal toxicity testing has come mainly from: 
(a) the need to be able to assess the impact upon the aquatic environment of compounds entering water courses, 
(b) the need to screen compounds intended for use as algicides, either against nuisance organisms in water, or, compounds intended 
for application to the fouled surfaces of monuments and buildings. 

This review has given some indication of the broad range of tests which have been devised in this field. Adams and Dobbs (1984) 
have shown that the use of different experimental methods for assessing toxic response can give different toxicity values. They 
record that the composition of the growth medium can also influence toxicity values for Selenastrum capricornutum. Goulding and 
Ellis (1981) found that the amount of inhibition produced by DDT in Anabaena variabilis and Chlorel/afusca (CCAP211!8p)varied 
with time and the method of assessment. This latter point is also made by Trevors (1982) in his work with Ankistrodesmus braunii. 

Cairns (1983) asks whether any single species test can be used to predict the responses reliably at other levels of organisation? 
Blanket a/. (1984) remind us that standardized algal toxicity tests proposed for routine use employ single algal species (US EPA 
1971, 1978; OECD 1981; ISO 1983). In their work into species variation in algal sensitivity to chemical compounds, where they used 
a broadened selection of chemicals and test species, they conclude that no generally sensitive species may be identified. This point is 
also made by Goulding and Adams (1985) in their review on the effect of pesticides upon algae. They suggest that simple rapid tests 
with a wide range of species may be of more value than one elaborate test using a single strain. 
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GROWTH OF BEAUV ARIA ALBA ON MURAL PAINTINGS IN 
CANTERBURY CATHEDRAL 

PETER JEFFRIES' 

Abstract: Biodeterioration of mural paintings in Canterbury Cathedral is reported, caused by the white 
mycelial fungus Beau varia alba. Growth of the fungus was associated with flaking and powdering of the 
paint surface. This fungus has not previously been reported as an agent of deterioration. Disinfection with 
three separate spray applicationsof0.3% p-chloro-m-cresol and 0.1% phenylmercuric acetate in absolute 
ethanol removed the fungus, and had no adverse effects on the mural. 

Introduction 

Microbial deterioration of mural paintings is a phenomenon sometimes encountered by conservationists during the restoration of 
ancient buildings. Strzelczyk (1981) has reviewed aspects of biodeterioration of paintings and sculptures and has discussed the 
various reports concerned with the growth of heterotrophic microorganisms on mural paintings. Paintings made in pure fresco tend 
not to be attacked by such organisms whereas paintings made by the mixed technique ('al secco') involving the complementary 
painting of the fresco with distemper paints (often with a casein binder) are more prone to colonization by a variety of 
microorganisms, including filamentous fungi. 

Fungal biodeterioration of a mixed mural painting in St. Andrew's Chapel, Canterbury Cathedral was noted in 1983 during 
restoration work by the wall painting workshop (Langslow, personal communication). The earliest painting dates back to the late 
twelfth century and comprises of a masonry pattern which covers the vaulting and extends down the walls to the capital level. The 
pattern represents blocks of stone and is painted in red and highlighted with small floral motifs. An additional layer applied directly 
on top of the masonry design features bunches of grapes with criss-crossed tendrils and leaves. This layer dates from the fourteenth 
or fifteenth century and has been subsequently re-touched. The painting seems to have remained free of fungal contamination until 
the recent programme of restoration. The fungus has since grown profusely beneath and over the surface of the painting causing 
breaking off of the pigment particles, flaking of the surface, and powdering of the weakened paint. It was thus necessary to kill the 
fungus and prevent further growth by the application of a fungicide that would not adversely affect the mural painting itself. 
Strzelczyk (1981) has recommended a mixture of p-chloro-m-cresol and phenylmercuric acetate for such a purpose. This paper 
reports the isolation and identification of the causal fungus, and the successful use of this disinfectant for the treatment of the mural 
paintings in Canterbury Cathedral is discussed. 

Methods and Materials 

Isolation of fungus 
Samples of plaster in which the fungus was growing were collected and plated on an Oxoid malt extract agar (MEA) or Difco potato dextrose agar 

(PDA). The media contained 18 ppm penicillin and 50 ppm streptomycin sulphate to discourage growth of bacterial contaminants. Plates were kept 
at room temperature for2-3 weeks. The fungus was isolated and examined by light microscopy. A tentative identification was made and a subculture 
was sent to the Commonwealth Mycological Institute (CMI) forconfinnation of identity. 

Disinfection of mural 
The fungicide was made up as specified by Strzelczyk (1981) and consisted of 0.3% p-chloro-m-cresol and 0.1% phenylmercuric acetate in absolute 

ethanol. A 10 X lOOcm portion of mural was sprayed and allowed to dry for 7 days to determine if any adverse effects or staining resulted. Once it was 
established that no alterations had occurred in the appearance of the painting, the affected area was sprayed with fungicide solution at a rate of 0.25 
litres/sq.m. Seven days later the a~ea was resprayed. After a further] weeks, samples of plaster were removed from the areas where the remaining 
fungal mycelium appeared least altered, and plated onto PDA. Outgrowth of the fungus occurred from some of these samples, and so the mural was 
sprayed again with fungicide, and further samples taken 21 days later. Precautions were taken, both during spraying and for several hours after, to 
avoid undue human exposure to the spray droplets and to 'minimize the risk of fire. The components of the fungicidal spray arc toxic to humans, 
either by inhalation or by direct absorbtion through exposed skin. The spray operator wore protective clothing on the head, hands and body and used 
a full-face breathing mask connected to a bottled supply of air. No other people were allowed in the chapel where spraying took place during the 
subsequent twelve hours to allow all spray droplets to settle. Due to the inflammable nature of the fungicide solvent, care was also taken to ensure the 
spray did not come into contact with a naked flame or spark. 

1Biological Laboratory, University of Kent, Canterbury, Kent Cf6 7NJ, U.K. 
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12 Growth ofBeauvaria Alba on mural paintings in Camerbury Cathedral 

Results 

Fig. I. View of the vaulted region of the ce1ling in St. Andrew's 
Chapel. The region affected by overgrowth of the fungus is within 
the black lines. 

Fig. 2. Close-up of the affected mural showing flaking of the paint 
surface and growth of white mycelium (arrows) X 0 .25. 

Fig. 3. Phase·contrast light micrograph of a conidiophore of B. alba 
sh<,wing conidia attached to the zig-zag rachis. X 1500. 

Prior to treatment , a 7 sq. m. area of mural exhibited signs of overgrowth and destruction by a white mycel.ial fungus (Figs. I, 2) 
which grew most vigorously from the soil/mortar-filled region between the stone blocks of the wall . The same fungus grew out from 
all the samples of plaster taken from the affected region of the mural which were transferred to the agar plates. No growth occurred 
from samples taken from unaffected areas. A Cladosporium species also grew out from one of the samples of plaster, probably a 
contaminant from the air spora. No other fungi were isolated. It was thus clear that the white fungal isolate was the fungus 
responsible for the biodeterioration of the mural painting. Examination of the cultures with the light microscope revealed the 
presence of many conidiophores which formed small , one-celled conidia on a long, zig-zag, genicula te rachis , which itself arose from 
a swollen basal portion of the conidiophore (Fig. 3). The colony appeared pure white on PDA, and was low-growing with no sexual 
stages evident. The fungus was tentatively identified as a Beauvaria or Tritirachium species. and the CMT identification confirmed it 
as Beauvaria alba (Limber) Saecas. A culture has been retained in the CMl collection {herbarium number IMI28l977). 

The fungus grew from 4 of the 6 samples of plaste r taken after the second spraying of fungicide, but did no t grow from any of the 6 
samples taken subsequent to the third treatment. No adverse effects were noted on the appearance of the mura l as a result of these 
re peated applications of fungicide . Further outgrowth of the fungus occurred later when fresh regions of mortar were exposed 
during restoration. Successive sprays of fungicide were necessary to inhibit this localised re-establishment of the surface mycelium. 
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Discussion 

Beauvaria alba has not previously been reported as an agent ofbiodeterioration of mural paintings. Unlike the other members of 
the genus, B. alba is not an insect pathogen but has been isolated from a wide variety of sources, including a book cover, human 
sputum, human skin lesions, and from peas (De Hoog 1972). In this case, the fungus was presumably utilising the organic binders 
present within the original paint preparation as a source of nutrient. During restoration work, the area where the mural is situated 
was temporarily enclosed, and this fact along with the increased levels of human activity, probably resulted in sufficient moisture 
being present for the rapid proliferation of the fungus. The use ofp-chloro-m-cresolfphenylmercuric acetate proved successful in the 
removal of the fungus and in addition had no adverse effects on paint binders or pigments used in the murals. It can be recommended 
with appropriate attention to safety for further use in situations of this nature as proposed by Strzelczyk (1981), but must be 
re-applied to newly-exposed areas of masonry. 

I wish to thank Debbie Langslow and the other staff of the wall paintings workshop in Canterbury Cathedral for their help and advice. I also thank 
Dr. D.W. Minter (CMI) for confirming the identification. 
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CHARACTERIZATION OF SPOILAGE BACTERIA IN RAW MILK BY NUMERICAL PROFILES 

0. EMOVON1 and E. C. HILL 2 

Abstract: A total of 100 bacteria were isolated from raw milk allowed to spoil at various temperatures. 
Three digit numerical profiles were assigned to the isolates using nine characterization tests which not only 
indicated the significance of the isolates in the spoilage of raw milk but also aided the identification of the 
isolates. 

Using the numerical profiles assigned to the spoilage bacteria, the dominant strains were identified and 
the percentage diversity of the population was dctcnnincd. The most dominant profiles were 141 (22%) 
and 505 (22% ). The percentage diversity of the population was 27%. 

Introduction 

When spoilage of food occurs, traditional microbiological procedures require the isolation and identification of the causative 
agents. A list of tests to be performed on the isolates to aid identification are drawn up, many of which have no relevance to the food 
or its environment. For example, ethanol utilization by an organism isolated from milk may be determined, simply because 
possession of this property identifies it with a known named group of organisms. Apart from the apparent waste of time and 
materials, the identity of the organism often tells us little of its role in spoilage of the particular food. 

A more meaningful approach would be to use tests which not only marginally identify the organism with a broad group e.g. 
Gram's reaction, but also show the role of the organism in relation to spoilage and its enviroment. There is thus merit in the 
development of a characterization scheme with an integrated environmental approach where strong emphasis is given to the 
significance or role of the microorganism rather than the classical identification approach (Davenport 1976). 

With this approach, where emphasis is placed on the use of 'relevance' tests, incomplete characterization of the isolates would 
often result, thus leading to difficulty in naming the isolates. In the medical field, the identity of the organism must be known in order 
that the right diagnosis and treatment can be made, but from the point of view of spoilage the identity of the organisms is not 
essential. However, the development of 'numerical labels' which would replace the names would be appropriate. Early 
bacteriologists, searching for methods by which they could express the distinguishing features of different bacteria, found that 
coding schemes gave better information than could be conveyed by the use of names. 

There arC three kinds of codes: labelling codes, characterizing codes and classifying codes. Characterizing codes are the most 
suitable for spoilage organisms. 

The main function of characterizing codes is to record the characters of the individuals and secondarily to facilitate comparison of 
the similarities and differences of two organisms (Cowan 1964). Characterizing codes are usually based on characters as recorded in 
diagnostic tables in which features are shown as positive or negative, but sometimes with various intermediates (such as delayed 
positive) expressed by other symbols. This table of features could be expressed numerically (numerical profiles). One of the first to 
suggest a numerical expression of bacterial features was Johnson (1895). 

This procedure is the basis of some commercial 'identi-kits'. Hill (1983), Hill and Hobbs, and Hill and Emovon (both unpublished 
work) have used this concept for the spoilage bacteria in cutting fluids and food. 

In this paper, numerical profiles (derived from characterization tests selected to show spoilage significance) are described for 
spoilage organisms in milk. 

Materials and Methods 

Raw milk was allowed to spoil at various temperatures. Aliquots of the spoiled milk were cultured on Tryptic Soy agar (Difco 039-01-4), 
Tributyrin agar (Oxoid PM4) and Skim Milk agar using the spiral plater (Spiral Systems Inc.) and incubated at lOOC, 37"C and 50°C. 

A total of 100 bacterial colonies were selected from the spiral plates and purified by subculturing. Colonies were selected from the edge of each 
plate (the end of the spiral) inwards (about 11 per plate); thus the most commonly occurring strains were selected (Hill1983). The tests initially 
proposed for characterizing the isolates were: citrate utilization, Tween 80 hydrolysis, nitrate reduction, indole production, sulphide production, 
acid production from glucose, galactose and lactose, growth on Pseudomonas selective medium, motility, catalase reaction, oxidase test, growth in 
media at pH 4 and 4.5, growth at l7°C and 50°C, pigment production, resistance to disinfectant and gelatin hydrolysis. Only9ofthese (listed below) 
and described in Appendix 1 were finally used in characterizing the isolates. 

1Biology Programme, AbubakarTafawa Bulewa College, Amadu, Bello University, Bauchi Campus, PMB 0248, Bauchi, Bauchi State, Nigeria. 
2Unit M22 Cardiff Workshops, Lewis Road, East Moors, Cardiff CF15EG. 
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Characterization Tests 
1) Growth on Crystal Violet medium 
2) Pigment production 
3) Oxidase test 
4) Tributyrin hydrolysis 
5) Casein hydrolysis 
6) Acid production from Lactose 
7) Growth at 17"C 
8) Heat resistance 
9) Resistance to Quaternary Ammonium compound (Disinfectant used in dairies) 

Construction of Numerical Profiles 
The tests are arranged in groups of three with each group forming a digit of the profile and each test carrying a score as shown in Table 1. Organisms 

are then labelled according to their reaction to the tests, e.g. an organism which grows on Crystal Violet medium (1), produces pigment (2) and is 
oxidase negative (0). would carry a total score of3 for that group of tests. 

The total score for each group is then assessed thus fonning the digits of a profile. 

Table I. Construction of numerical profiles for the spoilage bacteria in milk 

1st Digit 
_Growth on Crystal Violet medium 
Pigment production 
Oxidase test 

2nd Digit 
Tributyrin hydrolysis 
Casein hydrolysis 
Acid production from Lactose 

3rd Digit 
Growth at 17'C 
Heat resistance 
Resistance to disinfectant 

Results 

Scores 
I 
2 
4 

I 
2 
4 

I 
2 
4 

Fig. 1 shows the percentage occurrence of the characters of the isolates as determined by the 9 tests used in the characterization 
exercise. From the data obtained, more than 50% of the isolates possessed the following characteristics: 

Ability to grow on Crystal Violet medium 
Catalase positive 
Ability to grow at 17"C 
Ability to produce acid from Lactose 
Resistance to Quaternary Ammonium compound 
Oxidase positive 

Heal resbtance 

Pigment production 

Casein hydrolysi$ 

Triburyrin hydrol}'$is 

o~idase test 

Resistance to disinfectant 

Acid from Lactose 

Growth on Crystal Violet medium 

Growth at17:C 

I 
0 

I 
10 

I 
I 
I 

I 
I 

I 
I 

I 
I 
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w ~ ~ ~ ro m ro ~ 100 

Percentage occurrence of characters 

Fig. 1. Percentage occurrence of characters of the isolated spoilage bacteria. 
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Of these properties, three are of obvious significance in so far as spoilage is concerned; ability to produce acid from lactose, ability 
to grow at 17"C, and ability to resist the germicidal effect of the Quaternary Ammonium compound used. Ability to grow rapidly at 
low temperature (represented by l7°C) is particularly important since psychrotrophic activity in the raw milk produces chariges in 
the quality of the milk which cannot be corrected during processing. Dairies where the Quaternary Ammonium compound used in 
the experiment is used for disinfecting could have problems with organisms able to resist its antimicrobial property. Such organisms 
are likely to become residents in the dairy. · 

Following the procedure for the construction of the numerical profiles in Table 1, numerical profiles were assigned to the isolates. 
Fig. 2 shows the percentage occurrence of the profiles so derived. The most dominant profiles were 141 (22%) and 505 (22% ). 
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Fig. 2. Percentage occurrence of the numerical profiles of the spoilage bacteria. 

The characteristics possessed by the former are: Gram-negative, ability to grow at 1 rc and ability to produce acid from lactose. 
Those possessed by the latter are: Gram-negative, oxidase positive, ability to grow at 17°C and ability to resist the effect of the 
quaternary ammonium compound used. 

On the basis of these characteristics, the former could be said to be a potential spoiler of milk because of its ability to produce acid 
from lactose and its ability to grow at l7°C. The latter strain, 505, which is resistant to the disinfectant, is a likely resident organism in 
the dairy. However, the inability of strain 505 to utilize any of the test substrates representing the major constituents of milk makes it 
oflittle significance in primary spoilage. It is probably metabolizing the degradation products of other organisms. 

Strains with a middle digit of7 would grow on all three major milk components. About 23% of the strains isolated had this middle 
digit. 

Using the profiles derived, the percentage population diversity was calculated as follows: 

Number of Profiles x 100 
Total number of isOlates 

A percentage population diversity of27% was obtained. This indicates that although the tests were few, they were differentiating. 

Discussion 

Twenty-four tests were initially proposed for characterizing milk spoilage isolates. These tests were selected on the basis that they 
should give results in 48 hours, they should be easy to perform and they should show the significance of the organisms in spoilage. 
Some of the tests were later considered oflittle relevance (e.g. Indole production, growth in medium at pH 4.5, sulphide production 
etc.) and the final number of tests used in characterizing the isolates was then reduced to nine. 

The use of numerical profiles proved advantageous as it provided labels, unique to the isolates, without having to perform large 
numbers of tests as in classical identification schemes. These labels have 'epidemiological' value as they enable us to observe 
whether the same organisms are appearing in different samples or different dairies. ·The labels are descriptive when they are 
decoded thus fulfilling one ofthe rules of nomenclature. Numerical profiles also aid the use of computers in bacterial taxonomy. 

With operational experience, it might well be found that other tests yielding other numerical profiles had more value to the milk 
bacteriologist. However, the objective of this paper has been only to demonstrate the principle and value of this approach in 
microbiological quality assurance. 
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Growth on Crystal Violet Medium 
Tryptic Soy agar (Difco 0369-01-4) 
Crystal Violet 
Distilled Water 

40.0g 
1 X 10-3 g 
1000ml 

Appendix I 

Dissolve the contents by heating. Sterilize at 121 oc for 15 minutes. When cool pour plates and allow to set and dry. Inoculate and 
incubate at 37°C for 48 hours. 

Result: Positive is scored when growth is observed and colonies retain the violet colour. 

Pigment production 
Organisms are inoculated onto skim milk agar and incubated at 37°C for 48 hours. 

Result: Positive is scored when a colour other than white or cream is observed. 

Oxidase test 
Smear a colony of the test organism with a platinum loop onto a filter paper impregnated with two or three drops of 1% 

tetramethyl-paraphenyl-diamine-hydrochloride. 

Result: Positive is scored for oxidase when the smear turns dark purple in 5 to 10 seconds. 

Tributyrin hydrolysis 
Tributyrin agar (Oxoid PM 4) 100 ml 
Melt the medium and pour plates. Allow to set and dry. 
Inoculate and incubate at 30°C for 48 hours. 

Result: Positive is scored for tributyrin hydrolysis when a transparent halo is observed around the colonies. 

Casein hydrolysis 
Skim milk powder 
Yeast extract broth 
Agar 

Yeast Extract broth 
Yeast extract (Difco 0127-01) 
Peptone (Difco 0118-01) 
Sodium chloride 
Distilled water 

lOOg 
250ml 
20g 

3.0g 
lO.Og 
5.0g 

lOOOml 

Add the yeast extract broth to the agar in a two litre flask. Dissolve contents by heating and sterilize at 12!°C for 15 minutes. In 
another two litre flask, add the distilled water to the skim milk powder, dissolve by shaking and sterilize both the yeast extract agar 
and the skim milk at 121 oc for 5 minutes. Reduce the pressure rapidly to avoid caramelization of the milk. 

Cool both flasks to 55°C and then rapidly add the milk to the yeast extract agar aseptically. Mix well and pour plates. Allow to set 
and dry. Inoculate and incubate at 37°C for48 hours. 

Result: Positive is scored for proteolysis when a clearing appears around the colonies. False positives are eliminated by Hooding the 
plates with 10% acetic acid or 1% hydrochloric acid. Disappearance of the clear zone indicates a negative result. 

Acid production from lactose 
Phenol Red Broth (Difco 0092-01) +Lactose 
Bacto-beef extract 1.0 g 
Proteose-peptone No.3 10.0 g 
Sodium chloride 5.0 g 
Phenol red 0.018 g 
Lactose 8.0 g 
Distilled water 1000 ml 

Dissolve contents and dispense in 5 ml aliquots. Sterilize at 121 oc for 15 minutes. Inoculate and incubate at 37°C for 48 hours. 
Control tubes without lactose should be inoculated in parallel. 

Result: Positive is scored for acid production when medium turns yellow. 

1 
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Growth at 17"C 
Tryptic soy agar (Difco 0369-01-4) 
Distilled water 

40.0g 
1000 ml 

Dissolve contents by heating and sterilize by autoclaving. Inoculate and incubate at17•c for 48 hours. 

Result: Positive is scored when visible growth occurs. 

Heat resistance 

19 

A suspension of the test organism is drawn up a capillary tube plugged at one end with cotton wool. The tube is then sealed at the 
other end in a bunsen flame. The capillary tube is immersed in a water bath at63•c for thirty minutes and cooled rapidly. The sealed 
end is broken off and the contents of the tube deposited on Tryptic soy agar. The plates are then incubated at37"C for 48 hours. 

Result: Positive is scored when growth is observed. 

Resistance to disinfectant 
Tryptic soy agar (Difco 0369-01-4) 
Quaternary Ammonium compound 

(Arquad S-50) 
Distilled water 

40.0g 

0.4ml 
1000ml 

Dissolve contents by heating. Sterilize at 121•c for 15 minutes. Cool then pour plates. Allow to set and dry. Inoculate and 
incubate at37°C for 48 hours. 

Result: Positive is scored for resistance when growth occurs. 
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DISEASE OF MANGO (MANGIFERA INDICA) FRUITS CAUSED BY DOTH/ORELLA DOMINICANA 

R.O.ALABI1 

Abstract: A soft rot disease caused by Dothiorella dominicana was observed on mango fruits on farms and 
in market stalls around llorin Nigeria. A study of the ·incidence of the disease showed that infection 
resulted in high losses of between 10.94 and 13.56%. 

The pathogen stains the epicarp black and turns the mesocnrp from yellow to dark brown or black, 
thereby reducing the quality and market value of the fruits. 

The causal agent which was frequently isolated from fruits and leaves grew well on glucose, fructose and 
ripe mango mesocarp agar but less so on unripe mesocarp agar. Infectivity was high on fruits with soft 
epicarp such as tomatoes, guava and egg plants nonnally grown in association with mango. 

Introduction 

Mango (Mangifera indica Linn.) is an important economic crop in Nigeria. Over twenty varieties are grown in different parts of 
the country as it is found that the crop is drought resistant and less demanding in terms of soil preference. 

It also grows semi-wild under the canopies of tall forest trees or planted tO demarcate plantations of cash crops such as cacao 
(Theobroma cacao L.) and oil palm (Elaeis quineensis Jacq). 

Generally, mango is grown by individual farmers on small holdings or in plantations as monocrop or in association with bananas 
(Musa sapientum L.=M. paradisinca), tomato (Lycopersicon esculentum Mill.), lime (Cirrus aurantifolia (Christm.) Swingle), 
orange (C. sinensis Osbeek), lemon (C. limon Burmann), egg plant (Solanum melongena Linn.), guava (Psidium guajava L.) and 
'oro' (lrvindia gabonensis (Aubrey·Lecomte ex O'Rourke) Baill). 

Marketing of fruits takes place immediately after harvesting as there is no satisfactory post harvest preservation method. 

Fruits are removed from the parent trees by sickles mounted on long wooden poles. They are then hand picked, stacked in heaps 
and conveyed later in convenient load sizes in baskets and jute bags to the collection centres or markets. 

Individual farmers often display their harvested fruits in batches along the road sides where their wives or children hawk them to 
passers by. Unsold fruits remain in the open for days if no buyer comes by. Such fruits exhibit varying degrees of rotting. In several 
cases the fruits deteriorate so badly that they are thrown away. 

Some farmers resort to selective sales techniques. In this case the fruits are harvested when they mature and are covered by leaves 
of banana, cocoyam, neem trees or by jute bags. They are then sold in batches at the appropriate stage of ripening. This ripening 
technique was found to enhance higher rotting of fruits as a result of the high temperature. Healthy fruits are easily infected by 
pathogens of the diseased ones. 

Mango fruits are known to be commonly infected by G/eosporium mangiferae Henn. (Greenhill 1975) Col/etotrichum 
gleosporioides (Pcnz.) Sacc. (Singh 1968, Rangaswami 1972) and Borryodiplodia theobromae Pat. (Aiabi, unpublished report 
1983). 

The symptoms of soft rot disease of mangoes caused by D. dominicana Petrak & Cif are the presence of numerous dark spots on 
the fruits which later expand and may become confluent, at which time the whole fruit turns black. 

Infection is at first restricted to the epicarp,later it extends to the mesocarp which then becomes soft and the colour changes from 
yellow to brown or black. At the advanced stage of infection, the watery exudase from the mesocarp seeps through the epicarp. This 
loss of water from the mesocarp causes the epicarp to become wrinkled. 

Infection by Dothiorel/a dominicana commonly occurs on mature mango fruits where they assume different forms. While the 
characteristic dark spots are evident on mature fruits, immature fruits have small crusty scabs around their stalks. Young leaves are 
usually free from infection but the old leaves have the characteristic dark spots where the pathogen remains dormant during the dry 
season. 

In 1982, many mango fruits were found to be affected by a soft rot disease caused by Dorhiorel/a dominicana, resulting in great 
reduction of the number of marketable fruits. The infection was first observed on fruits in the market and traced back to the farms 
and collection centres. Subsequent surveys were carried out in 1983 and 1984 growing seasons at which time more studies were made 
of the cultivation methods, the collection techniques and fermentation processes. 

Infection causes discolouration of the epicarp and spoilage of the mesocarps which affects the edibility of the fruits, thus leading to 
rejection by buyers. In the absence of suitable preservation methods losses resulting from post harvest fruit rot are substantial. 

In this report, the incidence of the disease was assessed on the plantations and also in the markets. The growth, pathogenicity as 
well as infectivity of the causal organism on some local fruits were investigated. 

1Department of Biological Sciences, University of Ilorin, Nigeria. 
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22 Disease of mango fruits caused by Dothiorella dominicana 

Materials and Methods 

Visits were made to mango plantations around Ilorin in 1983 and 1984 growing seasons as soon as the fruits started to develop and subsequently at 
regular intervals until they ripened. 

An assessment of the incidence of the disease was made at the following stations: Ogbomoso, Odo Oba and ldiomo and some markets in Ilorin 
city. 

At the collection stations (Ijamaya, Dolo, Ajaawa) heaps of harvested fruits were visually examined. In Borin, Odo Oba and Fiditi, sacks of fruits 
brought for sale in the markets were similarly inspected. Three categories of fruits were recognized, namely: healthy fruits without any visible signs 
of infection, those which had characteristic black spots on the skin but the mesocarps were not affected, and thirdly those in which the mesocarps 
were rotten and watery exudase observed. The percentages of the three categories were calculated by determining the ratio of marketable fruits to 
rotten ones. Calculations were made during each sampling and the cumulative percentage infection at each station tallied at the end of the growing 
season. 

Isolation of pathogen 
The pathogen was isolated from infected mango fruits and leaves. 
Infected fruits were surface sterilized with 95% ethanol and rinsed in five changes of sterile distilled water. Infected portions were cut out with a 

sterile scalpel and transferred to the surface of 2% potato dextrose agar. 
In another method, infected fruits were surface sterilized, enclosed in a sterile polythene bag and incubated at 30°C for 5 days. Conidia which 

developed profusely from the surface of the fruits were removed with a sterilized needle and inoculated on potato dextrose agar. 
Infected leaves were cut into pieces (2 cm2

) and incubated in petri dish micro-humidity chambers at 30°C for 5 days. Conidia were removed as 
described above and inoculated on to potato dextrose agar. 

Culture media for growth of pathogen 
Mango epicarp and mesocarp agar, prepared from ripe and unripe healthy mango fruits were used to investigate the growth of the fungus. 
To prepare mango epicarp agar (MPA), the skin of five healthy mango fruits were peeled off after they had been thoroughly washed with water. 

Adhering mesocarps were scraped off the skin. The epicarp was then blended in a liquidiser and filtered clear of all particles. Twenty grams of plain 
agar was added to the filtrate and made up to !litre with distilled water. 

In preparing mango mcsocarp agar (MMA), the mesocarp of the peeled fruits was cut into pieces and blended. The juice was strained to remove 
the fibres. Plain agar (20gm) was added and made up to !litre. 

The two media were sterilized separately by autoclaving and dispensed in alliquot parts of 20m! into petri dishes for growth experiments. 

Growth in different sugars 
Fructose, glucose, galactose and maltose at 2% (w/v) concentrations were incorporated into plain agar and used to estimate the growth rate of the 

fungus in different sugars. A sugar free medium was used as control. 

Pathogenicity test 
In vivo experiments were carried out to test the pathogenicity of the fungus as follows. 
A sterile cork borer (5mm diam.) was used to punch out mesocarp columns (lcm long) from the fruits to be used. The same cork borer was 

sterilized and then used to punch out mycelial blocks from 5-day old cultures maintained on 2% potato dextrose agar. The mycelial blocks were 
inserted into the holes punched out from the mesocarp. The mango mesocarpcolumnswere then replaced, sealed with molten wax/jelly mixture and 
covered with a strip of 'Scotch tape'. 

The fruits were then incubated at 300C. At three-day intervals, inoculated fruits were sectioned with a sterile scalpel and the mesocarp examined 
microscopically for the presence of mycelia and conidia. 

Infectivity test 
The infectivity of Dothiorella dominicana was tested on fruits of Irvinga, tomatoes, lime, orange, lemon, grapefruit, egg plant and guava which are 

normally cultivated along with mango trees. 
In one set of experiments the fruits were sterilized with 95% ethanol, rinsed three times with sterile distilled water and placed in sterile polythene 

dishes. Conidia suspension (con en 1.5 x lfrl/ml) was sprayed onto the fruit surface and covered with sterile moist cotton wool. In another experiment, 
sterilized fruits were inoculated with mycelial blocks as described in the pathogenicity test above. 

Results and Discussion 

The disease was widespread in all the farms visited. It was difficult to make an assessment of the disease on fruits which grew on tall 
trees. The examination of fruits on low branches indicated the presence of black spots of varying dimensions on both ripe and unripe 
fruits. 

The incidence of the disease on harvested fruits was calculated in Odo Oba, ldi Omo, Ogbomoso and Ilorin. The results are 
presented in Table I. 

Table 1. The Incidence ofDothiorella rot disease of farm and market fruits. 

No. of Fruits Infected Fruits Rollen Fruits 
Location Examined No. % No. % 

OdoOba 1868 149 7.98 % 3.14 
II orin 1690 83 4.91 67 3.% 

Both Markets 3558 232 6.52 163 4.6 

Ogbomoso 789 107 13.56 80 10.14 
OdoOba 1114 100 8.98 46 4.13 
Idiomo 786 86 10.94 54 6.87 

Three Farms 2689 293 10.90 180 6.7 
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As expected, fruits which only had symptoms outnumbered those that had become rotten both on the farms and in markets. The 
symptoms were more conspicuous on market fruits due to post-harvest handling practice which often led to wounding and enhanced 
fungal infection. 

The relatively small percentage of rotten fruits recorded on market fruits was not representative of total loss because, during 
harvesting, badly infected fruits were usually thrown away. Similarly rotten fruits were rejected by middle men at the collection 
centres. For this reason, the incidence of the disease on fruits in Odo Oba market, a popular collection centre, was much higher than 
in Borin market (Table 1). 

Against a large number of several thousands of harvested fruits and the high market prices of fruits, the loss is considerable in 
terms of Naira value. At Ogbomoso and ldiomo, heavy losses of 10.94 and 13.56% were recorded. This may amount to several 
hundreds of Naira. 

Investigation on the farm showed that the local mango variety was more adversely affected than the 'sherry' type, seedlings of 
which were supplied by the Ministry of Agriculture. 

Growth of pathogen on different media 
Dothiorella dominicana, the causal pathogen was readily isolated from mature fruits and old mango leaves. Descriptions and 

other data on this fungus were presented by Alabi (1984). 
Dothiorel/a dominicana was found to grow and sporulate profusely on potato dextrose agar. In the process of finding out its 

behaviour on mango fruits, the fungus was cultured on ripe and unripe mango mesocarp and peeling agars. Growth was minimal on 
both ripe and unripe peeling agars. Growth was also minimal on both ripe and unripe epicarp agar. While the fungus grew well and 
sporulated profusely on ripe mango mesocarp agar little growth took place on unripe mesocarp agar (Fig. 1). 

Attempts were made to culture the fungus on different sugars as well as on sugarfree medium at 2% (w/v) concn. Results showed 
maximum growth on glucose followed by fructose. Growth was much less in maltose and poor in sugar free medium (Fig. 1). This 
shows that the fungus can grow well on a number of monosaccharides which constitute the major sugar components of the ripe fruit. 

In situ growth of fungus. 
Mycelial blocks of Dothiorella dominicana cultures were inoculated into the healthy mango fruits. The growth of the fungus was 

poor and restricted to the vicinity of the zone of inoculation in unripe fruits, while there was good growth in ripe fruits. This pattern 
of growth suggests a possible link between the fungal growth and the food contents of the ripe fruits which are not obtainable from 
unripe fruits. 

Changes due to infection 
The effect of inoculating the fruits with mycelial blocks is shown in Figs 2 to 9. Numerous black spots developed on the pericarp 

(Figs 3,6) as an outward manifestation of infection. Conidia developed profusely on the necrotic parts of the fruits. Large black 
patches often develop (Figs 4,5). 

Morphologically, the epicarp remained firm (Figs 3,4,5,6) but the underlying tissues disintegrated. The growth of the fungus 
inside the fruits was reflected in the changes observed on the epicarp. Initially the shape of the fruit was retained but at a later stage, 
the epicarp became wrinkled as a result of water loss from the mesocarp (Figs 7,8). 

When the mango fruits were sectioned, in situ examination showed that the hyphae grew extracellularly in the mesocarp. Ten days 
after mycelial block inoculation, ramifying hyphae were abundant in the mesocarp and conidia were produced in large numbers. 
The mesocarp cells collapsed and the starch grains disintegrated. Many infected cells became empty while their cell walls 
disintegrated at several points. The whole mesocarp turns black (Fig. 9). 

Infectivity test 
The infectivity of Dothiorella dominicana on other fruits normally grown in mango plantations showed that fruits with soft 

epicarps such as tomato, guava and egg plants were easily infected under the experimental conditions. Conidia sprayed onto the 
surfaces of the fruits were equally as infective as the mycelial blocks. In grapefruits, oranges and lrvingia, wounding of the epicarp 
was necessary before infection took place while pricked, wounded or punctured lemon and lime fruits were not infected (Table 2). 
This again suggests the selective nutrient requirement of the fungus. 

Although the fungus was not isolated from any of the associated crops directly, infectivity tests indicated that fruits of guava, 
tomatoes and Irvingia sp. were easily susceptible to infection. There is a possibility that some of these crops could serve as 
intermediate hosts of the pathogen. 

Table 2. Infectivity ofDothiorella dominicana on mesocarp and epicarp of some fruits. 

Fruits 

Mango 
Guava 
Tomato 
Egg Plant 
Orange 
lrvingia 
Grape Fruit 
Lemon 
Lime 

- No infection 

Whale epicarp 

+ 
++ 
++ 

+ Minimal inrection 
++ Moderate infection 

+++ Heavy inrection 

Wounded epicarp 

++ 
+++ 
+++ 

+ 
+ 
+ 

Mesocarp 

+++ 
+++ 
+++ 
++ 
++ 
t+ 

+ 
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Fig.! : The vegetative growth of Dothiorella dominicana in different sugars and mango fruit parts. 

80 
SVGARS MAN G 0 

Figs. 2- 9 showing thee ffect of inoculating mango fruit with mycelial block of Dothiorella dominicana. 

MB 

2 3 

Fig. 2 : Mango fruit inocula ted with mycelia l block (MB). 

Fig. 3: Fruit 5 days after inocula tion showing infection a round inoculum and numerous black spots (BS) characteristic o f Dothiorella infection . 

Fig. 4: Infection result ing in confluent black patches (CBP) o f d ifferent sizes. 

Fig. 5: Advanced stage, inte rnal infection manifested as large black patch ( LBP). 

Fig. 6: Inoculated fruit with a sectioned part to show extent of infection of mesocarp. Characteristic black spots (BS) prominent. 

Fig. 7: Wrinkling of fruits after 10 days of inoculation. 
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Fig. 8: Pronounced wrinkling after 15 days. 

Fig. 9: Sectioned fruit showing blackish mcsocarp (BM) 15 days nfter inoculation. 

Dissemination of inoculum 
There was a high percentage of infection on fruits which were either stored or stacked to ferment. Similar observations were made 

on many fruits in the market. It was found that post harvest handling of the fruits enhanced fungal infection . Fruits which were left 
on open market stalls were found to be more severely infected tha n freshly harvested ones. 

In this regard atte mpts are now being made to study possible methods of preservation of these fruits with a view to reducing post 
harvest rot. Experiments on the use of the leaf ext racts of neem tree (Azadirachta indica), normally used for packing the fruits, are at 
present in progress. 

I am indebted to Mes rs Johnny Etukudo who he lped in the field studies , and Fred Onyebuchi for photographic work. 
I wish to record my appreciation to Central Bureau vor Schimelcu lture Baarns for identifying the fungus. 
Funds for carrying out this investigation were made avai lable by the University o f llorin through Senate Research Grant Number 3/184/43. 
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EVALUATIONOFWOODPRESERVATIVESFORSURFACETREATMENT 

JUNIO TSUNODA 1 and KOICHINISHIMOT01 

Abstract: The fungicidal effectiveness of 13 wood preservatives was compared in laboratory decay tests 
when wood blocks were treated superficially and exposed to decay fungi for 8 weeks. The most effective 
conventional preservatives were organotin compounds, followed by an organoiodine compOund and 
metallic naphthenates. 

A new trihaloallyl compound (3-ethox:ycarbonyloxyl-1-bromo-1, 2-diiodpropene) was as effective as 
organotin compounds if applied at 1% treatment strength. Pentachlorophenyllaurate, tribromophenol 
and copper-8-quinolinolate were ineffective in the present investigation, though they are commercially 
used for superficial applications. Two zinc soaps of the sythetic acids (zinc ncodccanoate and zinc 
versatate) were equivalent in mycotoxicity to zinc naphthenate, which suggests realistic utilization of the 
zinc soaps in wood preservation. 

Introduction 

Wood exposed to high decay and/or insect hazard is generally protected by pressure treatment with an effective wood 
preservative. When wood is not exposed to severe biodeteriorative conditions surface treatment such as brushing, spraying or 
dipping is used instead. Though surface treatment gives only a limited short-period performance, it can still be used for the in situ 
treatment of housing materials and for the protection of other wooden items which are required to have only a short service life in 
relatively low decay conditions. 

At the present time over 100 commercial wood preservative formulations containing both fungicide(s) and termiticide(s) are 
approved by the Japan Termite Control Association (JTCA) for such applications. However, little is known of their effectiveness in 
controlling decay fungi on wood. 

Recently the Japan Wood Preserving Association (JWPA) established a new standardized testing method for evaluating the 
effectiveness of surface treatments using wood preservatives against decay fungi (JWPA Standard-(!) 1979). JTCA subsequently 
decided to adopt a testing procedure based on the same principles as JWPA. In the present investigation a series of wood 
preservatives was tested for their relative effectiveness against wood decay fungi using the JWPA test method. 

Methods and Materials 

Wood Preservatives 
The wood preservatives tested, together with solvents used, and treatment concentrations are shown in Table 1. Of these preservatives, 9 are now 

approved by JTCA and are marked with asterisks in the Table. The remainder were selected for their low mammalian toxicity and are expected to be 
alternatives to widely used wood preservatives such as tributyltin oxide, metallic naphthenates and others. 

ll<cay Test 
Decay tests were carried out by a standardized JWPA method (JWPA Standard-(!) 1979). Although the JWPA method partly follows the former 

Japan Industrial Standard (JIS) methods (JIS A 9301, 1976; JIS A 9302, 1976), some major modifications were recently adopted with regard to the 
size and shape of wood blocks to be treated, leaching cycles and the length of forced decay. Details are given in a previous paper (Tsunoda 1981). 

Sapwood blocks with a sizeof20r x 5t x401 mm were prepared from Fagus crenata Blume, Crypromeriajaponica D. Don and Pinus densiftora Sieb 
& Zucc. Nineteen blocks each of the 3 timber species were treated with test preservatives (brush treatment at a rate of 110± 10 glm2), after sealing the 
end grain of the blocks with epoxy resin. Treated blocks were air~dried for 3 weeks and 9 of each concentration and timber species were weathered 
(blocks immersed in non· running water for 30 sec, kept in a dessicator with water at the bottom for 4 hr at 26°C, then transferred into a dryer with a 
fan for20 hr at 40°C and the cycle repeated 9 times). 

All treated blocks (regardless of weathering) and untreated controls were oven-dried at 60~C, weighed and sterilized with ethylene oxide gas. 
Three blocks of the same treatment and timber species were inserted into 2 teflon frames so that 5 x 40 mm sides faced nearest to the medium when 
they were aseptically placed in a round glass jar which contained a medium of250 g quartz sand plus 80-85 ml nutrient solution with growing mycelia 
of a decay fungus on it. 

Blocks of F. crenata, C. japonica and P. densijlora were respectively exposed to the monoculture mycelium of Coriolus versicolor (Linn: Fries) 
Que!., Tyrontyces palustris (Berk. & M.A. Curtis) Murr. and Serpula lacrymans (Wulfen : Fr.) Schr6ter, and incubated for 8 weeks at 26°C±2~C, 
except for s. lacrymans which was incubated at 20°C±2°C. 

After incubation, blocks were cleaned of adherent mycelia, dried in an oven, and reweighed to detennine percentage weight losses. 

1Wood Research Instituie, Kyoto University, Gokasho, Uji, Kyoto 611, Japan 
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Table 1. Preservatives used for brush treatment1
• 

Preservative 

I. Tributyltin oxide (TBTO)' 
2. Tributyltin phthalate (TBTP)' 
3. Tribromophenol (TBP)"' 
4. Pentachlorophenyllaurate"' 
5. Copper naphthenatc• 
6. Copper-8-quinolinolate• 
7. Zincnaphthenate• 
8. Zinc neodecanoate 
9. Zinc versatate 

10. AI salt of N-nitroso-N-cyclohexylhydroxylamine (Xylasan-Al)"' 
11. 2-(thiocyanomethylthio) benzothiazole (Busan 30) 
12. 3-ethoxycarbonyloxy-1-bromo-1,2-diiod-1-propene (EBIP) 
13. 4-chlorophenyl-3-iodopropagylformal (IF-1000)' 

Solvenl 

Xylene 
Xylene 
Water' 
Kerosene 
Kerosene 
Kerosene 
Kerosene 
Kerosene 
Kerosene 
Benzene 
Water' 
Kerosene 
Kerosene 

1Each preservative solution was brushed on the surfaces of wood specimens at the rate of 110±10 g/m2
• 

2Emulsifiable type. 
"'Conventionally used wood preservatives for surface treatment in Japan. 

Results and Discussion 

Treatmenl concentration (%) 

0.5, 0.75, 1.0 
0.5, 0.75, 1.0 
2.0, 4.0, 6.0 
1.0, 3.0, 5.0 
1.0, 3.0, 5.0 (as Cu) 
1.0, 3.0, 5.0 (as Cu) 
1.0, 3.0, 5.0 (as Zn) 
1.0, 3.0, 5.0 (as Zn) 
1.0, 3.0, 5.0 (as Zn) 
0.5, 1.0, 2.0, 3.0 
1.0, 1.5, 2.0 
0.5, 0.75, 1.0,1.25 
0.5, 0.75, 1.0, 1.25 

As prescribed in the JWP A test method, the value of efficiency of each treatment was calculated to compare effectiveness. The 
values were calculated from the following equation: 

Value of efficiency;(9W1-W2)/W1)X100 

W1 ;mean percentage weight loss of untreated wood blocks (without weathering) 

W2=mean percentage weight loss of treated blocks. 

The higher values, therefore, indicat~ the greater effectiveness of decay fungi. 

The qualitative standard (JWPA Standard-(7) 1979) requires that a wood preservative which is considered to provide good 
protection should have values of efficiency higher than 80% against 3 test combinations of fungus-timber species. Values of 
efficiency are shown in Table 2. Values were calculated only when the weight loss of untreated controls were over 20%. 

Amongst 9 commercial wood preservatives, the most satisfactory protection was accomplished by organotin compounds (TBTO 
and TBTP), followed by an organoiodine compound (JF-1000). These 3 compounds were highly effective against brown rot fungi 
and the values of efficiency were over 95% even at the lowest treatment concentration, which meant that the weight loss of the 
treated blocks was negligibly small at treatment levels higher tha 0.5%. In contrast, a relatively poorer performance was recorded 
with white rot fungus, Coriolus versicolor. TBTO at 0.75% could not give complete protection, and the superficial treatment with 
LO% just about complied with the qualitative standard requirement. TBTP seemed to be more effective at 0.75% than the other 
organotin compound, though weathered blocks were attacked slightly more easily than unweathered blocks. The values of 
efficiency of over 90% were satisfactorily obtained using both unweathered and weathered wood blocks which were treated with 1% 
TBTP. An organotin compound (mainly TBTO), which is widely used for superficial treatment in Japan and internationally, has 
previously been demonstrated to perform well when applied to Pinus radiata sapwood by momentary dipping. The results indicated 
that TBTO was relatively less effective against white rot fungi than against brown rot fungi, that is, momentary dip treatment with 
I% TBTO (plus water repellents) succeeded in controlling brown rot fungi on wood, and the weightloss of treated pine blocks did 
not exceed 1% even after a severe 16 week decay test (DaCosta & Osborne 1969). 

In the course of assessment of the preservative efficacy of exterior joinery treatments, the results obtained for TBTO when the 
preservative was used in a three-minute-dip treatment showed that TBTO was much more effective than any other currently used 
preservatives such as pentachlorophenol•, pentachlorophenyl Ia urate and metallic naphthenates (Savory & Carey 1976, Baker eta[. 
1977). 

Effectiveness of an organoiodine compound (4-chlorophenyl-3-iodo-propagylformal, commercially called IF-1000) appeared to 
bear comparison with that of TBTO. At the treatment concentrations below 1%, no marked difference was found between the 2 
wood preservatives. TBTO, however, was slightly better than IF-1000, with respect to decay resistance of weathered wood blocks. 

Pentachlorophenyllaurate and copper-8-quinolinolate gave disappointing results. They were unexpectedly ineffective against 
both C. versicolor and T. palustris even at 5% treatment strength, though S. /acrymans was controlled at treatment strengths higher 
than 3%. 

Enormously high treatment strengths were required to prevent decay when treating wood blocks with tribromophenol (TBP). At 
higher concentrations crystalization of the active ingredient occurred on the wood surfaces. Based on these results, therefore, no 
emphasis can be focussed on the actual utilization ofTBP for surface treatments. 

Aluminium salt of N-nitroso-N-cyclohexylhydroxylamine (commercially called Xylasan-AI) was thoroughly effective against 
brown rot fungi at 0.5% treatment concentration, but conversely ineffective against the white rot fungus. Xylasan-Al is an extreme 
example that exhibits differential effectiveness in preventing the attack of white and brown rot fungi. Thus a mixture ofXylasan-Al 
together with a wood preservative with high toxicity specifically to white rot fungi, would be recommended. 

In Japan, metallic naphthenates such as copper and zinc naphthenates are used for superficially applied treatments, but the 

"'Utilization of pentachlorophenol has been banned in the last decade in Japan. 



International Biodeterioration, 1986, Vol. 22, No.1 29 

Table2. Mycotoxic effectiveness of various wood preservatives in JWPA decay test. (Value of efficiency). 

Preservative Treatment Fungus- wood species combination 
cone.(%) 

C. versicolor T. pa/ustris S. lacrymans 
F. crenata C. japonica P. densiflora 

NW w NW w NW w 
0.5 48 33 99 100 98 97 

1. Tributyltin oxide 0.75 57 34 100 100 100 100 
1.0 83 83 100 100 100 100 
0.5 68 60 100 100 98 97 

2. Tributyltin phthalate 0.75 93 73 100 100 100 100 
1.0 98 93 100 100 100 100 
2.0 70 71 41 13 99 97 

3. Tribromophenol 4.0 80 74 61 63 100 100 
6.0 98 99 86 89 100 100 
1.0 21 38 59 12 32 42 

4. Pentachlorophenyllaurate 3.0 56 53 89 62 95 95 
5.0 63 70 56 73 96 94 
1.0 70 68 100 100 91 93 

5. Copper naphthenate 3.0 92 93 98 98 86 87 
5.0 90 92 94 89 86 86 
1.0 33 17 17 0 68 67 

6. Copper-8-quinolinolate 3.0 37 45 25 88 93 93 
5.0 41 41 45 65 94 93 
1.0 65 53 % 100 65 55 

7. Zinc naphthenate 3.0 92 87 100 100 90 94 
5.0 98 98 100 100 90 93 
1.0 49 40 75 51 61 73 

8. Zinc neodecanoate 3.0 84 82 100 99 90 92 
5.0 89 91 97 95 89 89 
1.0 40 43 84 39 91 82 

9. Zinc versatate 3.0 85 80 100 100 % 93 
5.0 94 94 100 99 93 91 
0.5 21 19 100 96 95 90 

10. AI salt of N-nitroso-N-cyclohexylhydroxyl-aminc 1.0 23 22 99 100 91 100 
2.0 53 62 96 97 91 100 
3.0 83 82 100 100 99 98 
1.0 58 56 99 98 99 98 

11. 2-(thiocyanomethylthio) benzothiazole 1.5 89 81 100 100 100 100 
2.0 91 87 100 100 100 100 
0.5 8 44 41 24 93 78 

12. 3-ethoxycarbonyloxyl-1-bromo-1,2- 0.75 16 44 66 63 86 85 
diiod-1-propene 1.0 88 100 83 83 90 91 

1.25 86 94 % 99 93 93 
0.5 65 48 99 99 98 % 

13. 4-chlorophenyl-3-iodo-propagylformal 0.75 51 59 98 100 97 97 
1.0 84 73 100 100 95 94 
1.25 so 81 100 100 100 100 

NW=Not weathered. 
W =Weathered by a standard JWPA procedure. 

amount used in not great. No conspicuous difference in effectiveness was seen between the two metallic naphthenates tested in the 
present investigation. Both of them could control the 3 decay fungi at a 3% treatment strength as copper or zinc. In the early work by 
DaCosta and Osborne {1969), however, relatively lower effectiveness was recorded with zinc naphthenate. This may be due to 
differences in the test procedure and to differences in the test fungi. 

In the search for suitable alternatives to copper and zinc naphthenates, some metallic chemicals have been examined for their 
potential as wood preservatives. Laboratory agar/block tests indicate that initial toxicities of zinc versatate and zinc neodecanoate 
were better than zinc naphthenate (Sparks 1978). Comparison of the effectiveness against decay fungi showed that zinc soaps of the 



30 Evaluation of wood preservative for surface treatment 

synthetic acids were not demonstrably superior and that the required minimum treatment strength of the zinc soaps was 3% for 
efficiency to reach up to or over 80% in all 3 combinations of species of wood-decaying fungi. These chemicals are of very low 
mammalian toxicity (Sparks 1978), and can be used in wood preservation if they are economically efficient. 

2-(thiocyanomethylthio) benzothiazole (commercially called Busan 30), which is known as an anti-sapstain agent, may also be 
used for controlling decay fungi. When treated with 1% solution, blocks were well protected from attack by 2 brown rot fungi. 
Slightly higher treatment strength (1.5%) was needed to prevent the growth of C. versicolor on wood. This wood preservative is now 
supplied commercially as an emulsifiable concentrate, and can be used as an organic solvent wood preservative if necessary. 

A new trihaloallyl compound, 3-ethoxycarbonyloxy-1-bromo-1, 2-diiod-1-propene (EBIP) gave promising results as a wood 
preservative for superficial applications, because mycotoxic effect of EBIP was equivalent to that of organotin compounds at the 
1.0% level. EBIP succeeded in controlling decay fungi at 1% treatment strength as did organotin compounds. However, it is of 
interest to note that a remarkable difference between 0.75% and 1.0% treatment solutions was produced with C. versicolor. 

EBIP has not appeared on the wood preservative market yet, in spite of its outstanding effectiveness on superficial application as 
demonstrated here. It is definitely worthy of further research to examine the potential of EBIP as an alternative preservative with 
regard to mycotoxicity, performance of treated timber in severe decay hazard and the toxicology of the chemical as well. 

Conclusions 

With the increased need for alternative wood preservatives, much effort has been made to develop "effective" preservatives in 
recent years. From the summarized results given in Table 2, toxic threshold values of various chemicals might be expressed as the 
interval between the treatment concentration which permits decay with the value of efficiencyofbelow 80%, against at least one test 
fungus and the concentration which protects treated timber from decay, with the value of efficiency of above 80% against 3 test 
fungi. The required treatment concentrations are 0.75-1.0% for TBTO, TBTP and EBIP; 1.0-1.25% for IF-1000; 1.0-1.5% for 
Busan 30; 1.0-3.0% for copper naphthenate, zinc naphthenate, zinc neodecanoate and zinc versatate; 2.0-3.0% for Xylasan-Al; 
4.()...{i.0% forTBP; and above 5.0% for pentachlorophenyllaurate and copper-8-quinolinolate. 

It is therefore concluded that a new trihaloallyl compound has high potential as an alternative to organotin compounds for at least 
superficial treatments. Further investigation naturally will be required to extend its availability in wood preservation. In addition, 
zinc soaps such as zinc neodecanoate and zinc versatate seem to be applicable to superficial treatment because they are as effective as 
widely used metallic naphthenates. Mixing preservatives could be the next target to bridge the weak points of each single 
preservative. The necessity for this was clearly shown for the hydroxylamine compound (Xylasan-Al). 
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1 JONES, T. Post-harvest problems in the tropics. In 
Advancing agricultural production in Africa. Proceedings of 
CAB's First Scientific Conference, Arusha, Tanzania, 12-18 · 
February 1984. (Edited by D.L. Hawksworth). Farnham 
Royal, Slough, UK; Commonwealth Agricultural Bureaux 
(1984) 207-212 ISBN 0-85198-537-8 [En, OAE, Price£60.00] 
Tropical Development and Research Institute, College House, 
Wrights Lane, London W8 5SJ, UK. 

This review of the effects of"external" and "internal" agen
cies on specific commodities considers the problems of storage 
and those of processing under separate headings, while recog
nizing that they are closely interrelated. It is concluded that 
whilst considerable improvements have been achieved by new 
technologies and new approaches to storage and processing at 
the small farmer and at the commercial level, there is still a sad 
lack of awareness of the need to ensure that a primary product is 
suitable for its proposed end-use. Whilst successful plant breed
ing programmes against insect pests and disease for increasing 
yield and nutritional content are widespread, there has been 
little if any effort made to breed and select for post-harvest 
properties. The quality of field produce is determined initially by 
factors such as varietal characteristics, fertilizer and water 
regimes, growing season and time of harvest and all associated 
operations concerned with pest and disease control. This quality 
more than any other single factor determines the pattern and 
degree of all subsequent losses. Low quality means low suitabil
ity and acceptability for consumption, storage or processing, 
and high susceptibility to the whole range of destructive agen· 
cies leading to spoilage and wastage. Agricultural research and 
production, handling, storage, processing and marketing can be 
considered as a single system m which the individual elements 
are inter-reactive. There is a real need to relate agricultural 
research and production to end-use on the market. 

Legislation and Standardization 

See also absts. 35, 174 

2 ANON. Court caDs for fewer toxins in food. New Scientist 
(1985) 105 (1450) 6 [En] 

A court in Washington, DC has ruled that the US Food and 
Drug Administration (FDA) must set legal limits for toxins in 
foods. The FDA argues that fixed tolerance levels will be too 
inflexible. 

Health, Hygiene and Pathogens 

See also absts. 10-11, 153, 160, 170. 177, 183, 381 

3 HUTCHINSON, D. N.; BOLTON, F. J.; JELLEY, W. C. N.; 
MATHEWS, W. G.; TELFORD, D. R.; COUNTER, D. E.; JESSOP, E. 
G.; HORSLEY, S. D. Campylobacter enteritis associated with 
consumption of raw goat's milk. [Letter]. Lancet (1985) 1 
(8436) 1037-1038 [En, 7 ref.] Public Health Lab., Preston 
Infirmary, Preston PR I 6PS, UK. 

A case of campylobacter infection proven to be associated 
with consumption of goats' raw milk is reported. 
Campylobacter coli was isolated from a 9-yr-old boy with per
sistent diarrhoea and whose family had consumed goats' raw 
milk from a local farm. C. jejuni and C. coli were found in 
faeces of goats and fowl from the farm and C. jejuni was identi
fied in samples of bulk milk and milk filters. Udder infection was 
not detected in any goats. It is assumed that faecal contamina
tion was the cause of the infection. The boy was successfully 
treated with erythromycin. The farmer was prevented from sell
ing goats' milk for human consumption under section 31 of the 
Food Act 1984 until 6 consecutive samples of bulk milk and 
milk filters were free or pathogenic bacteria. 
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4 HAVELAAR, A. H.; DURING, M.; DELFGOU· VAN AsCH, E. H. 
M. Comparative study of membrane filtration and enrichment 
media for the isolation and enumeration of Pseudomonas aerugi
nosa from sewage, surface water, and swimming pools. Cana
dian Journal of Microbiology (1985) 31 (8) 686-692 [En, fr, 26 
ref., 9 tab.] Lab. Water Food Microbial., Natn. lnst. Public 
Health Environmental Hygiene, P.O. Box I, 3720 BA 
Bilthoven, Netherlands. 

The modified membrane filtration medium mPA-B is rec
ommended for the enumeration of P. aeruginosa from chlorin
ated swimming pools and other environments where sublethal 
injury might occur. When analysing highly polluted samples 
(sewage, river water), a modified medium mPA-D was more 
selective and sufficiently recovered noninjured cells. C-390 (9-
chlor<>-9-( 4-diethylaminophenyl)-1 0-phenylacridan) was highly 
selective for P. aeruginosa but no successful method could be 
developed. The use of C-390 should be limited to those samples 
that harbour sufficient numbers of P. aeruginosa to allow direct 
inoculation of spread or pour plates, or C-390 could be included 
in an enrichment broth. 

Analysis and Sampling 

See also absts. 4, 38, 130, 231 

5 ALLSOPP, D. Mould growth tests on products. Laboratory 
News (1985) April 12, 8 [En] Commonwealth Mycol. Ins!., 
Ferry Lane, Kew, Surrey TW9 3AF, United Kingdom. 

The need for industrial products to be tested for susceptibil
ity to mould growth is explained, particularly in relation to 
synthetic and high technology products such as electronic com
ponents. The methods used are outlined and details of some of 
the bodies which lay down standards and specifications are 
given. Problems associated with mould-growth testing, includ
ing choice and supply of organisms, assessment of results and 
knowledge of available standards are described. Details of the 
National Testing Laboratory Accreditation Scheme 
(N ATLAS) in the UK are given, as are some suggestions for 
future developments in mould-growth testing, especially in rela
tion to standards and equipment. 

PRESERVATION 

Chemical 

See also abst. 27 

FOODSTUFFS - GENERAL 

Spoilage and Infestation 

See also abst. 385 

6 SINCLAIR, E. R. Views on studies of long distance disper
sal of stored grain insects. In Proceedings of the Fourth Austra
lian Applied Entomological Research Conference, Adelaide 
24-28 September 1984. Pest control: recent advances and 
future prospects [edited by Bailey, P.; Swincer, D. f. Adelaide, 
Australia; South Australian Government Printer (1984) 476-
481 [En, 14 ref.] Entomology Branch, Queensland Department 
of Primary Industries, Indooroopilly, Qld 4068, Australia. 

There has been some concern that stored-product insects 
migrating over long distances may cause significant infestation 
in the increased amounts of grain being stored without residual 
insecticide treatment. Relevant published data from Australia 
are reviewed, and it is observed that one estimate indicated that 
the numbers of adults flying to a storage from remote locations 
could be 30% of the number entering storage with grain at 
intake, sufficient to cause concern even in grain stored with 
residual insecticide. The problems involved are discussed. 
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7 ZHEN, Y.-Z. (ET AL.) (The culture and isolation of fungi 
from the cereals iD five high and three low incidence counties of 
oesophageal cancer in Henan Province.[ Chinese Journal of 
Oncology (1984) 6 (I) 27-29 [Ch, en, 9 ret, 4 tab.] Henan Med. 
Coli., Zhengzhou, China. 

Fungal isolates (1970) from 1121 samples of wheat, maize, 
dried sweet potato, rice and soyabeans included 472 Aspergil
lus, 467 Fusarium, 441 Alternaria, 358 Penicillium and 93 
Stemphylium. Significantly more P. eye/opium was isolated 
from the area with a high incidence of oesophageal cancer than 
from the low incidence area (P<O.OS). Other fungi which were 
isolated significantly more frequently (P<O.OI or <0.001) 
from areas of high cancer incidence included Aspergil/us_flavus, 
A. nidulans, A. fumigatus, F. moniliforme [ Gibbere//a 
fujikuroi], Alternaria alternata, Rhizopus and Mucor spp. 

8 STEWART, A. W.; MARTIN, L.A. Bacteriological quality 
of"soul foods" from processing plants. Journal of Food Protec
tion (1984) 47 (II) 836-837 [En, 4 ref., 2 tab.] Dep. Natural 
Sci., South Carolina State Coli., Orangeburg, SC 29117, USA. 

Samples from 4 processing plants were analysed for Staph
ylococcus aureus, Clostridium perfringens, Salmonella spp., 
total coliform count, Escherichia coli and total aerobic plant 
count. Chitterlings (washed intestines) from one plant and 
maws (pig stomach) from another contained all the bacteria for 
which tests were made. The other food samples contained one or 
two of the indicator organisms. 

9 SNYDER, P. 0.; MATTHEWS, M. E. Microbiological qual
ity offoodservice menu Items produced and·stored by cook/chi!~ 
cook/freeze, cook/hot-hold and beat/serve methods. Journal of 
Food Protection (1984) 47 (II) 876-885 [En, 59 ref., 5 tab.] 
Dep. Food Sci., Univ. Wisconsin-Madison, Madison, WI 53706, 
USA. 

Of 40 studies, 21 focused on the cook/chill method and two 
on the heat/serve. Nine studies on the microbiological9-_uality of 
delicatessen and fast food were also reviewed. MicrobiOlogical 
evaluation included total plate count, mesophilic aerobic plate 
count, psychrotrophic aerobic plate count, streptococcal count, 
staP.hylococcal count, clostridial count, coliforms, faecal 
cohforms, yeast and mould, Clostridium perfringens, Staphylo
coccus aureus, Escherichia coli, Clostridium sporogenes, 
Streptococcus faedum, Staphylococcus epidermidis, Bacillus 
cereus, Bacillus spp., coagulase-positive staphylococci, faecal 
streptococci and Salmonella. In 29 of the studies, heat was 
applied to menu items at one or more process steps - initial 
heating, hot-holding and/or final heating. Initial heating temp. 
for entrees ranged from 45 to 90•C, while final heating temp. 
ran~ed from 23 to 98 o. Times ranged from 15 to 90 min for 
inittal heating and 0.33 to 35 min for final heating. Continued 
research is needed to provide data on effects of time and temP.. 
on the microbiological quality of menu items. Such data w1ll 
provide foodservice practitioners with adequate assurance that 
chosen thermal processing methods destroy microorganisms of 
public health significance. 

10 KWAGA, J. K. P.; ADESIYUN, A. A. Antibiogram of 
Staphylococcus aureus isolated from food products in Nigeria. 
Nigerian Journal of Microbiology (1983) 3 (2) 164-169 [En, 21 
ref., 2 tab.] Dep. Vet. Public Health, Preventive Med., Ahmadu 
Bello Univ., Zaria, Nigeria. 

A total of 229 isolates of S. aureus from 5 ready-to-eat 
products in Nigeria were tested for their sensitivity to 10 antimi
crobial agents including the most commonly used antibiotics. 
One hundred and thirty-eight (60.3%) isolates were resistant to 
one or more of the antimicrobials but none to all. 

11 ROBBS, N. K.; ROBBS, P. G.; FA VARIN, V. [Microbiology 
of formulated foods for the Brazilian school lunch programme.] 
Microbiologia de alimentos formulados para o Programa 
Nacional da Merenda Escolar. Arquivos da Universidade Fed
eral Rural do Rio de Janeiro (1983) 6 (2) 193-203 [Pt, en, 24 
ref., 4 tab.] Departamento de Tecnologia de Alimentos, lost. de 
Tecnol., Univ. Fed. Rural do Rio de Janeiro, RJ, 23460 Brazil. 

Samples of food products from the 1982 Brazilian School 
Lunch Program were microbiologically evaluated according to 
the procedures recommended by the National Commission of 
Food Standards and Regulations. The acceptability standards 
were met in almost all cases. 
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Storage 

See also absts. 58, 77, 90, 103-104, 107-/10, //6, /32, /36, 
/46, /50, 152, /94, 380 

12 CHAPMAN, D. A. Ventilated ftoors for crop storage. 
Leaflet, Ministry of Afrlculture, Fisheries and Food, UK 
(1985) No. 904, II pp. En, 10 ref., II fig.] 

A ventilated floor may form part of the equipment neces
sary to provide optimum conditions for stored crops. In this 
leaflet, the author describes the ventilated Hoors used for on
floor storage of grain, oil seed rape. grass seed, potatoes and 
onions. Special reference is made to the choice of system, types 
of ventilated floors, control of pests and concreting. To avoid 
providing harbourage for insects and mites and to prevent the 
build-up of such pests, all surfaces should have a smooth finish 
so that they can be swept and vacuumed to remove crop resi
dues. Particular difficulties may arise in keeping loose brick 
floors free from residues. Shortly before the mtake of a new 
harvest, the store should he thoroughly cleaned and all surfaces, 
including lateral duct covers and interiors, should be sprayed 
with a pesticide suitable for use in storage premises. 

13 SOMMER, N. F. Role of controlled em'ironments in sup
pression of posthanest diseases. Canadian Journal of Plant 
Pathology (1985) 7 (3) 331-339 [En, fr, 61 ref., 4 fig., I tab.] 
Dep. Pomology, Univ. California, Davis, CA 95616, USA. 

This paper was presented at a colloquium on environmental 
physiology of plant disease at Guelph, Ont., 12-16 Aug. 1984. 
The advantages of low temp. and controlled atmosphere storage 
in controlling postharvest diseases and delaying senescence are 
reviewed. A d1rect suppression of pathogens is possible using 
high levels of C02 for the few commodities that are especially 
tolerant of this gas. 

Techniques 

See also absts. /56, /59, /64, /67, 171-172. 177-179, /84 

14 SCHOTHORST, M. VAN; RENAUD, A.M. Malachite green 
pre-enrichment medium for improved salmonella isolation from 
heavily contaminated samples. Journal of Applied Bacteriology 
(1985) 59 (3) 223-230 [En, 15 ref.] Cent. Quality Assurance 
Lab., Nestec Ltd., Avenue Nestle 55-CH-1800 Vevey, 
Switzerland. 

Large numbers of competitive bacteria may hinder the 
isolation of salmonellas from food and environmental samples 
(e.g. dust sweepings in plants manufacturing dried milk) when a 
pre-enrichment method is used. The addition ofO.I g/1 of mala
chite green (MG) to buffered peptone water (BPW) inhibited 
the multiplication of Gram-positive bacteria. Brilliant green 
had a similar effect but only when the normal recommended 
concn. of 0.02 g/1 was raised to 0.05 g/1. Pure strains of 
salmonellas were inhibited by MG in BPW, but addition of 
dried skim milk (5 g/1 or more) counteracted this effect. MG did 
not affect the recovery of salmonellas injured by heat, freezing, 
low water activity or acidity in peptone water with added milk. 
It was concluded that additton of MG to BPW may improve the 
possibility of isolating salmonellas from heavily contaminated 
materials by limiting the competitive growth of Gram-positive 
bacteria and the subsequent lowering of the pH of the broth. 

15 Cox, N. A.; WART, M. VAN; BAILEY, J. S.; THOMSON, J. 
E. Identification or Enterobacteriaceae from foods with the 
Spectrum-10. Journal of Food Protection (1985) 48 (I) 76-79 
[En, 14 ref., 5 tab.] USDA, Agric. Res. Serv., Richard B. 
Russell Agric. Res. Cent., P.O. Box 5677, Athens, GA 30613, 
USA. 

Spectrum-10, a newly developed miniaturized identifica
tion system, was analyzed for its ability to accurately and rap· 
idly identify members of the Enterobacteriaceae family. This 
study, conducted at two separate laboratories, tested freshly 
isolated organisms from raw and frozen foods (180) and stock 
cultures (144). For comparison purposes, the Micro-JD and 
API-20E identification systems were concurrently inoculated 
with the test organisms. In comparison to the Micro-ID and the 
API-20E systems, the Spectrum-10 identified 95% of the stock 
cultures to genus and species, whereas 93% to 96 of the fresh 
isolates were identified to genus and 82% to species. 



16 · KOBURGER, J. A.; DARGAN, R. A. The "Phoenix Phe
nomenon" during resuscitation of fungi in foods. Journal of 
Food Protection (1985) 48 (7) 556-557 [En, 13 ref., I fig.] Food 
Sci. Human Nutr., Univ. Florida, Gainesville, FL 32611, USA. 

During attempts to increase recovery of fungi from foods 
by providing for a period of resuscitation before plating, a rapid 
decrease in cell numbers was observed with certain samples. 
This decrease in numbers occurred for about the first 12 h of 
incubation followed by a gradual increase in viable cell count 
thereafter. This pattern of growth has been termed the .. Phoenix 
Phenomenon" and is associated with repair of metabolic injury. 
Numerous attempts to overcome this decrease in numbers by 
altering resuscitation menstrua and plating media were not 
successful. 

17 KOBURGER, J. A.; CHANG, F. C.; WEI, C. I. Evaluation 
of Dichloran-Rose Bengal agar for enumeration of fungi in 
foods. Journal of Food Protection (1985) 48 (7) 562-563 [En, 9 
ref., 1 tab.] Food Sci. Human Nutr. Dep., Univ. Florida, 
Gainesville, FL 32611, USA. 

Samples of flour, maize meal, ground meat and carrots 
were analysed by standard procedures for presence of fungi 
using both Dichloran-Rose Bengal (DRBC) and Plate Count 
agar with antibiotics. Bacterial contamination was so extensive 
with ground meat and carrot samples on DRBC that meaning
ful fungal counts could not be obtained. Therefore, DRBC is not 
recommended for routine enumeration of fungi in foods. 

18 STERN, N.J.; ROTHENBERG, P. J.; STONE, J. M. Enumer
ation and reduction of Campylobacter jejuni in poultry and red 
meats. Journal of Food Protection (1985) 48 (7) 606-610 [En, 
12 ref., 1 fig., 3 tab.] Meat Sci. Res. Lab., Beltsville Agric. Res. 
Cent., ARS, USDA, Beltsville, MD 20705, USA. 

This paper compares alternative methods for enumerating 
C.jejuni in meat products, the opt. levels of blood supplementa
tion for enrichment recovery of the organism from chicken and 
ground beef, and means to reduce or eliminate C. spp. from 
chicken through organic acid washes or freeze/thaw treat
ments. Direct plating onto Campy-BAP medium resulted in 
equivalent or greater recovery of C.jejuni, compared with MPN 
procedures using 2 media described in the literature. Subse
quent studies employed direct plating, as it was also faster and 
simpler than the MPN procedures. Enumeration of enrichment 
cultures from a blood-containing selective enrichment broth 
indicated that opt. levels of blood supplementation for the recov
ery of C. spp. was dependent on the food investigated. Not only 
did 0% blood supplementation enhanced recovery of the organ
ism from inoculated ground beef, but 7% supplementation actu
ally decreased the numbers recovered from this product. The 
requirement for blood supplentation was reversed when C. 
jejuni recovery from chickens was assessed. Significant 
increases were seen when 7% supplementation was employed as 
compared with either I or 0% blood in the enrichment broth. A 
freeze (-15'C)/thaw treatment of chicken carcasses reduced 
the numbers of C. spp. detected by a factor of greater than 100. 
Finally, 0.5% of either lactic or acetic acid washes of chicken 
carcasses at 50°C reduced the numbers of C. jejuni present. 

19 SZABO, R. A.; TODD, E. C. D.; RAYMAN, M. K. Twenty
four hour isolation and confirmation of Bacillus cereus in foods. 
Jour~al of Food Protection (1984) 47 (II) 856-860 [En, 14 
ref., 3 tab.) Bureau Microbial Hazards, Health Prot. Branch, 
Health and Welfare Canada, Tunney's Pasture, Ottawa, Ont., 
Canada KIA OL2. 

An existing B. cereus isolation medium (PEMBA com
posed of polymyxin, pyruvate, egg yolk, mannitol, bromthymol 
blue and agar) was modifed and its comparative performance 
evaluated. Bromthymol blue was replaced with bromcresol pur
ple, hence the new medium was designated PEMPA. The 
advantage of this modification was decreased incubation time 
(from 48 to 22 h) and an increased ability to recognize presump· 
tive isolates. Recoveries of 20 reference strs. of B. cereus inocu
lated into rice and tested on 3 selective media (PEMPA, 
PEMBA and MYP composed of mannitol, egg yolk and 
polymyxin) compared favourably. Additionally, quantitation of 
B. cereus from 23 naturally contaminated foods on MYP, 
PEMBA and PEMPA, and from 39 naturally contaminated 
foods on PEMBA and PEMPA gave comparable results. 
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20 RHODES, P.; QUESNEL, L. B.; COLLARD, P. Growth kinet
ics of mixed culture in Salmonella enrichment media. Journal 
of Applied Bacteriology (1985) 59 (3) 231-237 [En, 19 ref., 8 
fig., 2 tab.] Dep. Bacterial., Univ. Manchester, Manchester 
M 13 9PT, United Kingdom. 

The use of a technique for investigating the kinetics of S. 
enrichment is described with reference to 4 enrichment media 
(Rappaport's medium, Muller-Kauffmann tetrathionate broth 
(MKT), tetrathionate broth and selenite F) and the effect of 
elevated temp. on growth kinetics indicated. Rappaport's 
medium at 37°C and MKT at either 37° or 42° were far supe
rior to selenite F and tetrathionate broth in their selective 
properties, and with the exception of Rappaport's medium, the 
use of elevated temp. increased the selectivity of the media. 

21 LIN, H. H.; COUSIN, M. A. Detection of mold in 
processed foods by high performance liquid chromatography. 
Journal of Food Protection (1985) 48 (8) 671-678 [En, 20 ref., 
12 fig., I tab.] Food Sci. Dep., Purdue Univ., West Lafayette, 
IN 47907, USA. 

A high-performance liquid chromatographic (HPLC) 
method was developed to analyse for the degree of mould con
tamination in processed fruit and vegetable products. The 
method is based on detection of glucosamine, a breakdown prod
uct of chitin which is one of the major constituents of fungal cell 
walls. Food samples were hydrolyzed at 121 •c for 2 h to release 
glucosamine from fungal chitin. The hydrolysates were partially 
purified by passing them through a Dowex-50 cation exchanger. 
Effluents were derivatized by o-phthalaldehyde and the 
ftuorogenic reaction products were separated by reversed-phase 
HPLC and detectd by a spectrofturometer. Alternaria 
alternata, A. so/ani, Colletotrichum coccodes, Fusarium 
oxysporum, Geotrichum candidum and Rhizopus stolonifer 
were used in this study and different levels (0.1-2.5 mgfg of 
sample) of mycelium were added to rot-free tomato products. A 
linear relationship between concn and glucosamine was 
observed. However, different spp. gave different amounts of 
glucosamine. The effect of insect contamination on the assay 
was negligible unless high levels were present. Results obtained 
by the HPLC method were compared with those obtained with 
an amino acid analyzer and reasonable correlation between the 
2 methods was evident. 

22 PATEL, P. D.; WILLIAMS, A. P. A note on estimation of 
food spoilage yeasts by measurement of adenosine triphosphate 
(ATP) after growth at various temperatures. Journal of Applied 
Bacteriology (1985) 59 (2) 133-136 [En, 14 ref., 3 fig.] Leath
erhead Food Res. Ass., Leatherhead, Surrey KT22 7RY, 
United Kingdom. 

The growth at 4', 10' and 15'C of 6 psychrotrophic yeasts 
isolated from foods was compared using total viable counts and 
ATP measurement. A linear relationship (r;;.0.97) was 
obtained between log10 (number of viable yeasts) and log10 
(ATP content) of cultures grown at these temperatures. This 
relationship was not temperature-dependent. The results are 
discussed and their significance for the rapid estimation of 
yeasts in foods is considered. 

23 ROSE, S. A. A note on yeast growth in media used for the 
cultivation of lactobacilli. Journal of Applied Bacteriology 
(1985) 59 (2) 153-156 [En, 22 ref., 3 tab.] Campden Food 
Preservation Ass., Chipping Campden, Gloucs. GL55 6LD, 
United Kingdom. 

Yeast spp. found in mayonnaise-based salads are capable 
of growth in media used for the isolation of lactobacilli. Many 
counts of lactobacilli from such products, may, therefore, inad
vertently include counts of yeasts. A method is presented 
whereby the use of media with and without chloramphenicol 
makes it possible to deduce a differential count of bacteria. It 
was not possible to prevent yeast growth in de Man, Rogosa and 
Sharpe agar by the addition of cycloheximide since many iso
lates were resistant to it. 

24 CHANDRASEKARAN, M.; LAKSHMANAPERUMALSAMY, P.; 
CHANDRAMOHAN, D. Fish ftesh agar medium - a suitable 
experimental medium for the detection of spoilage bacteria. 
Antonie van Leeuwenhoek (1985) 51 (2) 219-225 [En, 19 ref., I 
fig., 3 tab.] Dep. Appl. Chern., Cochin Univ., Cochin 682 022, 
India. 

The spoilage characteristics of bacterial strs. were studied 
by growing them at 28 ± 2° C in agar and broth media prepared 
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with sterile fish and prawn flesh homo~enates. The/ercentage 
of spo_ilers found among the bacterial tsolates teste , as shown 
by odou~r production and halo zone formation, was independent 
of the source of flesh used. Indole and fluorescent pigment pro
duction were also observed in the broth. Pseudomonas, Vibrio 
and Acinetobacter exhibited faster growth in flesh media than in 
the usual artificial media. Decrease of protein and lipid concn in 
the clear zone of agar media suggests the utilization of the 
available substrate by spoilage bacteria. 

Preservation 

See also absts. 98, 149, 157-158, 298 

25 WARTH, A. D. Resistanceofyeastspecies to benzoic and 
sorbic acids and to sulfur dioxide. Journal of Food Protection 
(1985) 48 (7) 564-569 [En, 24 ref., 3 fig., 6 tab.] CSIRO Div. 
Food Res., P.O. Box 52, North Ryde, N.S.W. 2113, Australia. 

Effects of sorbic and benzoic acids and S02 on the growth 
and survival of 12 strs., differing widely in their preservative 
resistance, were studied. Exponential phase cultures not 
adapted to preservative were tested under anaerobic conditions 
at pH 3.5. In general, spp. tolerant of one preservative were also 
tolerant of the others, but significant differences in the relative 
effectiveness of the preservatives were found in some spp. Max. 
tolerated levels of benzoic acid ranged from 0.5 mM for Han
senula anomala to 4 mM for Zygosaccharomyces bailii. The 
range in tolerance to S02 was 0.05 mM free S02 for Klockera 
apiculata to 2.8 mM for Z. bai/ii. The principal effect of sorbic 
and benzoic acids was to reduce cell yield. At higher concn, 
growth rates and lag times were affected. Benzoic acid generally 
inhibited growth less than sorbic acid, but had a greater effect 
on lag time and so had a similar overall degree of effectiveness. 
Cultures treated with S02 characteristically showed long lag 
times of up to 600 h. Reductions in growth rate and final yield 
were often not apparent, mainly because so2 became bound by 
metabolic products. 

26 COLLINS-THOMPSON, D. L.; CALDERON, C.; USBORNE, W. 
R. Nisin sensitivity of lactic acid bacteria isolated from cured 
and fermented meat products. Journal of Food Protection 
(1985) 48 (8) 668-670 [En, 16 ref., 2 tab.] Dep. Environ. Bioi., 
Univ. Guelph, Guelph, Ont., Canada, N I G 2W I. 

Thirty isolates of Lactobacillus spp. from different meat 
sources (bologna, summer sausa~e, thurlinger sausage, chicken 
loaf and bacon) were tested for msin sensitivity. The max. concn 
of nisin r.ermitting growth for 20 isolates was 50 IU/ml. 
Lactobacilli classified as atypical were sensitive to <5 IU 
nisin/mi. These isolates could not be induced to increase resis
tance by 5 transfers to media with increased nisin concn. The 10 
isolates with the higher resistance to nisin were checked for 
nisinase activity. One isolate of L. brevis showed weak nisinase 
activity and the rest were negative. 

27 WAGNER, M. K.; BUSTA, F. F. Inhibition of Clostridium 
botulinum 52A toxicity and protease activity by sodium acid 
pyrophosphate in media systems. Applied and Environmental 
Microbiology (1985) 50 (I) 16-20 [En, 24 ref., I fig., 4 tab.] 
Dep. Food Sci. Nutr., Minnesota Univ., St. Paul, MN 55108, 
USA. 

The effects of two pH levels (5.55 and 5.85) in combination 
with 0.4% sodium acid pyrophosphate (SAPP), NaH2P04.H20, 
Na2HP04.7H20, or NaCI on growth and toxicity of C. botu
linum 52A were studied. Absorbancy measurements at 630 nm, 
microscopic observations and the mouse bioassay procedure 
were used to observe the effects. At both pH levels most control 
cultures exhibited toxicity when cell lysis began. SAPP-contain
ing treatment cultures displayed similar growth and lysis but no 
or delayed (48 h) toxicity. Addition of 4% SAPP to toxic C. 
botulinum supernatant delayed but did not prevent death of 
mice. Results suggest that the actual producton or function of 
the protease responsible for toxin activation may have been 
inhibited by the presence of SAPP. 

28 BELL, R. G.; LACY, K. M. DE The effect of nisin-sodium 
chloride interactions on the outgrowth of Bacillus licheniformis 
spores. Journal of Applied Bacteriology (1985) 59 (2) 127-132 
[En] Meat Ind. Res. Ins!. of New Zealand, P.O. Box 617, 
Hamilton, New Zealand. 
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The effect of salt on the efficacy of nisin in preventing 
outgrowth of B. licheniformis spores was determined in Plate 
Count Agar (PCA). An equivalent liquid medium was used for 
heat activation. Nisin and salt were added to the heat-activation 
medium, the PCA, or both. The spores were extremely sensitive 
to nisin; outgrowths were completely inhibited in salt-free media 
when 10 IU/ml of nisin was present in both the heat-activation 
and the growth media or when 100 IU /ml nisin was present in 
either the heat-activation and the growth medium. In media 
supplemented with I% salt, outgrowth occurred from I% of 
spores exposed to 100 IU/ml nisin in either the heat-activation 
or the growth medium. A 3% salt supplement was necessary 
before detectable outgrowth occurred when both the heat-acti
vation and the growth media contained 100 IU/ml nisin. Salt 
appears to antagonize the sporicidal action of nisin by interfer
ing with nisin adsorption onto the spore. 

Bacterial toxins 

See also absts. 157, 175 

29 KARAHADIAN, C.; LINDSAY, R. C.; DILLMAN, L. L.; 
DEIBEL, R. H. Evaluation of the potential for botulinal tox
igenesis in reduced-sodium processed American cheese foods and 
spreads. Journal of Food Protection (1985) 48 (I) 63-69 [En, 
47 ref.] Dep. of Food Sci., Univ. of Wisconsin-Madison, 
Madison, Wisconsin 53706, USA. 

Moderately-reduced (about 55%) and highly-reduced 
sodium (about 75%) processed cheese foods and spreads were 
prepared from Cheddar cheese as described previously {DSA 
47, I 020; Journal of Dairy Science ( 1984) 67, 1892]. The 
plastic, but pourable processed cheese samples were incubated 
at 62°C with I or 1000 sporesjg of a mixed strain C. botulinum 
spore suspension, held at 4.4°C for 24 h, then at 30°C for 84 
days. With an inoculum of 1000 sporesfg, botulinal toxin was 
not detected in moderately-reduced sodium cheese foods and 
spreads (pH 5.15-5.26) containing o-gluconolactone. With 
highly-reduced sodium spreads and foods, presence or absence 
of toxin was not always predictable, although IS-gluconolactone 
played an important role in delaying toxinogenesis. When 5 
emulsifiers were used individually at 2.5% in screening tests, 
samples emulsified with disodium phosphate and, possibly, tri
sodium citrate showed some inhibition of toxin formation; the 3 
potassium emulsifiers tested were ineffective in inhibiting toxin 
formation. 

30 NFPA/CMI CONTAINER INTEGRITY TASK FORCE Botu
lism risk from post-processing contamination of commercially 
canned foods in metal containers. Journal of Food Protection 
(1984) 47 (10) 801-816 [En, 124 ref., 4 tab.] W. Res. Lab., 
Nato. Food Processors Association, Berkeley, CA 94710, USA. 

This report of the Microbiological Assessment Group 
focuses on the potential public health risks of Clostridium botu
linum from post-process contamination of commercially pro
duced foods in metal containers. The environmental sources of 
C. botulinum, the efect of sanitizers in cannery cooling water 
and botulism incidents involving US canned foods are reviewed. 
It is concluded that there is no evidence that leaker spoilage due 
to container defects is increasing. 

31 LILLY, T., JR.; KAUTTER, D. A.; LYNT, R. K.; SOLOMON, 
H. M. Immunodiffusion detection of Clostridium botulinum 
colonies. Journal of Food Protection (1984) 47 (II) 868-870 
[En, 13 ref., 2 fig., I tab.] Div. Microbial., FDA, Washington, 
DC 20204, USA. 

Toxic colonies of C. botulinum types A, B, E and F were 
detected by precipitating toxin around the colonies on agar 
containing antitoxin. Incorporating antitoxin in a gel diffusion 
agar overlay after colonies had developed was unsatisfactory for 
detection of type E, but worked well for all types when added 
directly to the plating medium. Addition of 0.6 IU of anti
toxinjml gave satisfactory results with all types except type E. 
Zones of precipitation were produced by proteolytic strs. of 
types A, B and F incubated at 35'C for 3 d and by nonprote
olytic strs. of types B and F incubated at 28' for 4 d; type E 
required 1.2 lU of antitoxin/ml and 5 d of incubation at 35'. 
Nontoxigenic putrefactive anaerobes produced no zones of pre
cipitation with any of the antitoxins, and toxic colonies of C. 
botulinum mixed among them were easily distinguished. This 
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method was used successfully for selecting type B colonies from 
plates containing toxic enrichment cultures of tomato juice. 

32 HAUSCHILD, A. H. W.; POSTE, L. M.; HILSHEIMER, R. 
Toxin production by Clostridium botulinum and organoleptic 
changes in vacuum-packaged raw beef. Journal of Food Protec
tion (1985) 48 (8) 712-716 [En, 18 ref., 2 fig., 3 tab.] Microbiol. 
Res. Div., Health Prot. Branch, Health & Welfare Canada, 
Tunney's Pasture, Ottawa, Ont., Canada KIA OL2. 

Vacuum-packaged beef, inoculated with C. botulinum 
spores of types A and Band incubated at 25°C, was monitored 
for the production of toxin and for changes in appearance and 
odour. Toxin was detected first after 6 d of incubation and was 
always accompanied by significant organoleptic changes when 
compared to meat stored at 4°. Uninoculated meat samples 
stored at 25° remained non-toxic, whereas their sensory scores, 
in particular with respect to appearance, were similar to those of 
the inoculated samples. 

Fungal toxins (mycotoxins) 

See also absts. 2, 7, 56, 64-65, 9/-92, 95, /00, 173, 190-193 

33 BULLERMAN, L. B. Effects of potassium sorbate on 
growth and ochratoxin production by Aspergillus ochraceus and 
Penicillium species. Journal of Food Protection (1985) 48 (2) 
162-165, 168 [En] Dep. of Food Sci. & Tech., Univ. of 
Nebraska, Lincoln, Nebraska 68583, USA. 

Spore suspensions of Aspergillus ochraceus NRRL 3174 
and a Penicillium sp. isolated from stored Cheddar cheese were 
inoculated into yeast extract sucrose broth containing potassium 
sorbate and incubated at 25 or 12•c. When incubated at I2°C 
for 70 days in the presence of 0, 0.05, 0.1 and 0.15% sorbate, 
resp., A. ochraceus showed onset of growth after 4, 10.7 and 21 
days and none after 70 days, and onset of sporulation after 18, 
29.7 and 45 days and none after 70 days; Penicillium sp. showed 
onset of growth after 3.7, 5.7, II and 13.5 days, and onset of 
sporulation after 13, 30 and 36 days and none after 70 days. At 
25•c, A. ochraceus showed onset of growth after I, 3, 5 and 8 
days, and onset of sporulation after 2, 4, 8 and 9 days. 
Ochratoxin production by the Penicillium sp. at l2°C was 
delayed and reduced in the presence of sorbate, and none was 
produced in 70 days in the presence of 0.15% sorbate. A. 
ochraceus did not produce ochratoxin at l2°C in the presence of 
sorbate, but at 25°C it produced more ochratoxin in the pres
ence of sorbate than in 1ts absence. 

34 FAN, T. S. L.; ZHANG, G. S.; CHU, F. S. An indirect 
enzyme-Unked immunosorbent assay for T -2 toxin in biological 
fluids. Journal of Food Protection ( 1984) 47 (12) 964-967, 970 
[En, 17 ref.] Food Res. Inst., Univ. of Wisconsin-Madison, 
Madison, Wisconsin 53706, USA. 

An indirect enzyme-linked immunosorbent assay (ELISA) 
which can detect 0.2 to 1 ng ofT -2 toxin/ml in urine, serum or 
milk is described. T2 hemisuccinate is conjugated to polylysine 
which is then coated to a microliter plate and incubated with 
rabbit anti-T2 antibody and sample extract. The amount of 
anti-T2 antibody bound to the plate is then determined by reac
tion with goat anti-rabbit !gO-peroxidase complex and by sub
sequent reaction with the substrate. Samples spiked with T2 
toxin were subjected to a simple cleanup procedure by passing 
them through a reversed-phase Sep-Pak cartridge (C18). Recov
eries of tritiated T2 toxin added to urine, serum and milk sam
ples were 71-90% after the cleanup step. In the ELISA, 
significant interference was observed when > 5 .ul of sample, 
without cleanup treatment, were used. After cleanup, extracts 
equivalent to 50 .ul of serum, urine or milk per well did not 
significantly interfere with the assay. Recoveries of T2 toxin 
added to serum (1-10 ngfml), urine and milk (0.2-10 ngfml) 
after clean~p treatment as determined by the indirect ELISA 
were 51-82%, 73-82% and 80-83%, resp. 

35 Mycotoxins. Journal of the South African Veterinary 
Association (1985) 56 (2) 59 [En] 

This discussion on m.Ycotoxins and mycotoxicoses, relating 
particularly to South Afnca, includes mention of controls to be 
undertaken to ensure that imported foods and feeds are 
mycotoxicologically safe. 
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36 WILSON, D. M.; BELL, D. K. Aflatoxin production by 
Aspergillusjlavus and A. parasiticus on visibly sound rehydrated 
peanut, corn and soybean seed. Peanut Science (1984) 11 (I) 
43-45 [En, 13 ref., 3 tab.] Dep. Pl. Pathol., Univ. Georgia, 
Coastal Plain Experiment Sta., Tifton, GA 31793, USA. 

Maize and groundnut samples were inoculated with 14 
isolates of A.ft.avus and A. parasiticus. Soya bean samples were 
inoculated With 4 A. jlavus and 2 A. parasiticus isolates. Sam
ples were incubated for 10 days at 30°C and analysed for 
aflatoxins. A. parasiticus isolates produced aflatoxin B1, B~, G1 
and G2, while A. ftavus isolates produced aflatoxin 8 1 and 82• 
The mean aflatoxm 8 1 production was approx. 10 times greater 
on groundnut seed than on maize seed and more aflatoxin G 1 
was produced on soyabean seed than aflatoxin 8 1• It is con
cluded that the isolate.and substrate are apparent limiting fac
tors in aflatoxin production. Groundnut seed accumulated more 
aflatoxin than maize or soya bean seed when inoculated with the 
same isolates and incubated under similar conditions. 

37 SIM, T. S.; TEO, T.; SIM, T. F. A note on the screening of 
dried shrimps, shrimp paste and raw groundnut kernels for 
aflatoxin-producingAspergil/usftavus. Journal of Applied Bac
teriology (1985) 59 (I) 29-34 [En, 14 ref., 4 tab.] Dep. 
Microbial., Natn. Univ. Singapore, Singapore 0511. 

All of 33 samples were contaminated with fungi. A. and 
Penicillium spp. were the predominant isolates from dried 
shrimps and raw groundnut kernels but no A. spp. were present 
in groundnut butter or shrimp paste samples. No aHa toxins were 
detected in the food samples although some were visibly mouldy 
and some had high mould counts. The occurrence of aflatoxin
producing strs. of A.flavus in dried shrimps and raw groundnut 
kernels warrants further investigation of these foods and their 
products as potentially significant sources of aflatoxins. 

38 CANDLISH, A. A. G.; STIMSON, W. H.; SMITH, J. E. A 
monoclonal antibody to aflatoxin 8 1: detection of the mycotoxin 
by enzyme immunoassay. Letters in Applied Microbiology 
(1985) 1 (3) 57-61 [En, 22 ref., 3 fig., I tab.] Dep. Biosci. 
Biotechnol., Strathclyde Univ., Glasgow, United Kingdom. 

A hybridoma cell line was produced which secretes anti
aflatoxin 8 1 antibodies. The production and characterization of 
this monoclonal antibody and details of an enzyme linked 
immunosorbent assay (ELISA) to detect accurately the levels of 
aflatoxin B'J in food are described. The sensitivity of the ELISA 
was 0.2 ng ml with a working range up to 10 ngfml for aflatoxin 
B,. 

39 KARPPANEN, E.; RIZZO, A.; BERG, S.; LINDFORS, E.; AHO, 
R. Fusarium mycotox.ins as a problem in Finnish feeds and 
cereals. Journal of Agricultural Science in Finland (1985) 57 
(3) 195-206 [En, fi, 15 ref., 5 fig., 5 tab.] Natn. Vet. Inst., P.Box 
368, 00101 Helsinki, Finland. 

During 1983 and 1984 suspected cases of mycotoxicoses 
occurred among farm animals in Finland. Fusarium toxins 
detected in commercial feed samples associated with cases of 
mycotoxicosis included deoxynivalenol (1-120 l'g/kg), T-2 
toxin (23-705 l'gfkg), HT-2 toxin (10-207 1'~/kg), diacetoxys
cirpenol (6-766 1'~/kg) and nivalenol (10 l'gfkg). Affected ani
mals included rambow trout, mink, pigs, dogs, reindeer and 
horses. These outbreaks of mycotoxicosis followed a very wet 
summer and autumn. Inspections at the feed factories con
cerned revealed contamination of production lines by toxigenic 
F. spp., including F. graminearum [Gibberel/a zeae] and F. 
poae. 

40 BUCHANAN, J. R.; SOMMER, N. F.; FORTLAGE, R. J. 
Aflatoxin suppression by modified atmospheres containing car~ 
bon monoxide. Journal of the American Society for Horticul
tural Science (1985) 110 (5) 638-641 [En, 14 ref., 3 fig., 2 tab.] 
Dep. Pomol., Univ. California, Davis, CA 95616, USA. 

Aflatoxin production by Aspergillus jlavus growing on 
potato-dextrose agar. cooked rice medium and raw pistachio 
nuts was suppressed in 2 ways. First, CO suppressed growth of 
the fun~us if 0 2 was low. Second, CO suppressed aflatoxin 
productton, evidently by interfering with aflatoxin metabolism, 
even if the atmosphere permitted nearly normal fungal growth. 
Fungal growth was equal or better in 2% 0 2 than in air (20.8% 
0 2). Addition of 10% CO slowed growth materially only if 0 2 
was low, but aflatoxin accumulation was suppressed by CO only 
slightly more in low 0 2 atmospheres. After growth for 32 days 
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at 20°C in cooked rice medium or raw pistachios in an atmos~ 
phere containing 2% 0 2 + 10% CO, aflatoxin was <2% of the 
production in an atmosphere containing 2% 0 2 or air without 
co. 
41 EHRLICH, K.; CIEGLER, A. Effect of pbytate on aflatoxin 
formation by Aspergillus parasiticus grown on different grains. 
Mycopathologia (1985) 92 (I) 3-6 [En, 14 ref., 5 tab.] South
ern Reg. Res. Cent., P.O.Box 19687, New Orleans, LA 70179, 
USA. 

Aflatoxin production by A. parasiticus on maize, soya bean 
and cottonseed in the absence or presence of added sodium 
phytate was examined. No variation in aflatoxin concn was 
found in raw, chemically sterilized, or autoclaved soyabeans 
whereas a five-fold reduction in total aftatoxins was found in 
cottonseed after addition of 330 llg sodium phytate to 10 g of 
autoclaved material. However, phytate did not affect aflatoxin 
production on non-sterile cottonseeds, although in maize a slight 
inhibition was found. Extraction of raw soya beans with hexane 
allowed production of 20-fold more aflatoxins, but levels were 
still lower than those found on rice or maize. It is suggested that 
part of this relative inhibition in soya beans may arise from a 
heat-unstable, polar solvent soluble, dialyzable factor present in 
soyabeans. It is concluded that phytate is not the factor in 
soyabeans responsible for its relative resistance to aflatoxin 
formation. 

42 MORENO ROMO, M.A.; SUAREZ FERNANDEZ, G.; RAMOS 
CARTAGENA, M. DEL C. Experimental short time production 
of aflatoxins by Aspergillus parasiticus in mixed feeds as related 
to various moisture contents. Mycopatho/ogia ( 198 5) 92 (I) 49-
52 [En, 26 ref., 2 tab.] Departamento Microbiologia, Facultad 
Veterinaria, Univ. Complutense, Madrid, Spain. 

The production of afiatoxins in mixed feeds at 22, 28 and 
37°C with various moisture contents was studied. No growth of 
A. parasiticus was observed in meals with a moisture content of 
approx. 15% at any temp. The lowest quantifiable concn of total 

· aflatoxins was detected' at 22°C in feeds with a moisture content 
of 19.4%. The highest concn of total aHa toxins (113 mgfkg) was 
produced at 28•C in feeds with 29.3% moisture content. The 
ratio aflatoxin B1:aflatoxin G1 increased with temp. 

43 SCHADE, J. E.; KING, A. D., JR. Analysis of the major 
Alternaria toxins. Journal of Food Protection (1984) 47 (12) 
978-995 [En, 102 ref., I fig., 3 tab.] Western Reg. Res. Cent., 
Agric. Res. Service, USDA, Berkeley, CA 94710, USA. 

Some physical and chemical properties of 40 secondary 
metabolites produced by Alternaria spp. are tabulated along 
with literature references. Analytical methodology for 3 of the 
several classes of these potential toxins is reviewed in depth. 

44 KING, A. D., JR.; SCHADE, J. E. Alternaria toxins and 
their importance in food. Journal of Food Protection (1984) 47 
(II) 886-901 [En, 157 ref., 4 tab.] Western Reg. Res. Cent., 
Agric. Res. Service, USDA, Berkeley, CA 94710, USA. 

This review includes discussion of the structure and toxicity 
of Alternaria metabolites and their presence in foodstuffs. 

45 TRENHOLM, H. L.; WARNER, R. M.; PRELUSKY, D. B. 
Assessment of extraction procedures in the analysis of naturally 
contaminated grain products for deoxynivalenol (vomitoxin). 
Journal of the Association of Official Analytical Chemists 
(1985) 68 (4) 645-649 [En, 37 ref.] Agriculture Canada, 
Research Branch, Animal Research Centre, Ottawa, ON, KIA 
OC6, Canada. 

A comparison of 2 extraction solvent systems (acetonitrile
water, 21 + 4 and methanol-water, I + I) and 3 mixing appara
tus (high-speed blender, wrist-action shaker and mechanical 
stirrer) was made for different extraction time periods. Methods 
were evaluated using uncontaminated maize spiked with pure 
deoxynivalenol (DON), field-inoculated (Fusarium 
~raminearum) maize, and uncontaminated and naturally 
mfected wheats in pig diets. After sample extraction, aliquots 
were passed through alumina-charcoal cleanup columns, evapo
rated to dryness, dissolved in 8% aqueous methanol, and 
injected onto the liquid chromatograph. Results confirm pub
lished reports of recoveries from DON-spiked samples; however, 
longer extraction times (..; 120 min) were required for naturally 
contaminated samples. Use of the high-speed blender resulted in 
faster extraction, but more samples could be more conveniently 
extracted simultaneously with the wrist-action shaker or 
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mechanical stirrer. Less carryover (co-extraction) of interfering 
contaminants occurred when actronitrile-water was used 
instead of methanol-water. Results emphasize the importance 
of careful evaluation of extraction procedures with not only 
spiked samples but also naturally contaminated samples to 
establish extraction times required for maximum recoveries of 
deoxynivalenol. 

46 WILLIAMS, A. P.; GIBBS, P. A. Moulds and mycotoxins 
in mould-spoiled food. Special Project, Leatherhead Food R.A. 
(1984) No.M40, 8 pp. [En, 6 ref., 6 tab.] Lab. British Food 
Manufacturing Industries Res. Ass., Leatherhead, Surrey, 
United Kingdom. 

The mould flora and mycotoxin content of 69 samples of 
mould-spoiled food were examined. Fungal spp. present agreed 
with mycotoxins detected in 12% of samples, including citrinin 
in Penicillium citrinum-contaminated brea, patulin in cheese 
contaminated Cornish pasty, aflatoxin 8 1 in Aspergil/usflavus
contaminated with P. roquefortii and citrinin in cheese contam
inated with P. viridicatum and P. expansum. Many of the nega
tive samples had been heat processed. 

47 EL-BAHRAWY, A.; HART, L. P.; PESTKA, J. J. Compari
son of deoxynivalenol (vomitoxin) production by Fusarium 
graminearum isolates in com steep-supplemented Fries medium. 
Journal of Food Protection (1985) 48 (8) 705-708 [En, 23 ref., 
4 fig., I tab.] Dep. Food Sci., Michigan State Univ., East Lan
sing, Ml 48824, USA. 

Four of 9 North American F. graminearum (Gibbere//a 
zeae] isolates produced deoxynivalenol (DON) and 15-
monoacetyl deoxynivalenol ( 15-ADON) when grown in station
ary cultures of modified Fries medium supplemented with 4% 
corn steep liquor. Strs. R-6576, Van Wert A-I and Stuckey 
produced primarily DON after 20 d of incubation at 28 •c. In 
these strs., low levels of 15-ADON accumulated after 5 d but 
then declined over time. Disappearance of 15-ADON and sub
sequent appearance of DON coincided with both a rapid rise of 
pH above 8 and onset of th~ stationary phase. DON levels 
peaked after the exhaustion of carbohydrate (day 20) and then 
began to decline. In contrast to these 3 strs., str. NRRL 5883 
produced primarily 15-ADON during an extended growth 
phase (day 10) and only small amounts of DON during late 
stationary phase (day 25). NRRL 5883 exhibited a slow rise in 
pH relative to the other 3 strs. and utilized only 75% of the 
available carbohydrate during the 25-d period. Qualitative and 
quantitative production of DON and 15-ADON in liquid cul
ture was dependent on the str. of G. zeae. 

48 PATTERSON, M. F.; DAMOGLOU, A. P. Identification and 
potential toxicity of fungi isolated from mould-spoiled foods. 
Record of Agricultural Research (1985) 33,49-55 [En, 39 ref., 
3 tab.] Fac. Agric. Food Sci., Queen's Univ., Belfast, United 
Kingdom. 

Samples of mould-spoiled foods were obtained from indi
viduals and bakeries. Identification of the fungal flora revealed 
that the majority of the isolates belonged to the genera Penicil
lium or Aspergillus. The mycotoxin-producing ability of the 
isolates was assessed by a biological method involving baby 
hamster kidney (BHK) cells, and also chromatographic tech
niques. The BHK assay indicated that 28 of 86 isolates pro
duced metabolites which were toxic to the cells. Six organisms, 
all identified as P. expansum, were found to produce patulin or 
penicillic acid but the toxic compounds produced by the remain
Ing 22 isolates could not be tdentified by chromatographic 
methods. 

49 DVALI, G .. N.; MAXIMENKO, L. V.; ElLER, K. 1.; 
TUTEL vAN, V. A. [Study of contamination of food with patu
lin.] Voprosy Pitaniya (1985) No.I, 45-47 [Ru, en, 7 ref., I tab.] 

Contamination of fruit, vegetables and foods manufac
tured from them (juices, purees and jams) with patulin was 
investigated. Patulin was found in 8 of 160 samples of fruit and 
vegetables. The highest concn of patulin was found in the berries 
of the sea buckthorn, at levels up to 54 000 llg/kg. Patulin was 
identified in 28 of 185 samples of foods manufactured from 
fruit, although in general the concn of the mycotoxin did not 
exceed the allowable level. Patulin was found most in apple, sea 
buckthorn and plum juices. 
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50 KAVA, S. [Mycotoxins: their significance for animal and 
human health.] Mikotoksinler: hayvan ve insan sagligi yOniinden 
onemi. Veteriner Fakiiltesi Dergisi Ankara Universitesi (1984) 
31 (3) 388-409 [Tr, en, 65 ref.] Veteriner Fakilltesi, 
Farmakoloji-Toksikoloji Bim Dah, Ankara, Turkey. 

The potential hazards caused to animal and human health 
by mycotoxin contamination of foods and feeds are reviewed. 

51 EGMOND, H. P. VAN; STAVENUITER, J. F. C. [Develop
ments in research on mycotoxins.J Ontwikkelingen in bet 
mycotoxine-onderzoek. Tijdschrift voor Diergeneeskunde 
(1985) 110 (23) 1002-1007 {NI, en, 4 ref., I fig.] Rijksinstituut 
voor Volkgezondheid en Mllieuhygiene, Postbus I, 3720 BA 
Bilthoven, Netherlands. 

Research carried out in the Netherlands on mycotoxins is 
summarized. 

52 MILES, W. F.; GURPRASAD, N. P. Oxygen negative 
chemical ionization mass spectrometry of trichothecenes. 
Biomedical Mass Spectrometry (1985) 12 (II) 652-658 [En, 
14 ref., 12 fig., 4 tab.] Lab. Serv. Div., Food Production & 
Inspection Branch, Agric. Canada, Ottawa, Ont. KIA OC6, 
Canada. 

Analysis of underivatized trichothecenes using oxygen neg
ative chemical ionization-gas chromatography mass spectrome
try (ONCI-GCMS) with a Townsend discharge source is 
described. The spectra of 9 trichothecenes ( deoxynivalenol, 
deoxynivalenol 15-acetate, fusarenon-X, monoacetoxyscirpe
nol, diacetoxyscirpenol, neosolaniol, T-2 toxin, HT-2 toxin and 
T-2 trial) obtained using this method of ionization are shown. 
Analysis of several types of agricultural samples were carried 
out to demonstrate the capabilities of ONCI-GCMS as a 
screening method for trichothecenes. 

53 MAYCOCK, R.; UTLEY, D. Analysis of some 
trichothecene mycotoxins by liquid chromatography. Journal of 
Chromatography (1985) 347 (3) 429-433 [En, 16 ref., 3 fig.] 
Chern. Defence Establishment, Porton Down, Salisbury, Wilts. 
SP4 OJQ, United Kingdom. 

The preparation of the p-nitrobenzoyl derivatives of T-2 
toxin, diacetoxyscirpenol, mvalenol and deoxynivalenol and 
their separation by column liquid chromatography with UV 
detection is described. 

54 RABIE, C. J.; LOBBEN, A.; SCHIPPER, M.A. A.; HEERDEN, 
F. R. VAN; FINCHAM, J. E. Toxigenicity of Rhizopus species. 
International Journal of Food Microbiology (1985) 1 (5) 263-
270 [En, 21 ref., 4 tab.] Natn. Res. Inst. Nutr. Diseases, South 
African Med. Res. Coun., P.O.Box 70, Tygerberg 7505, South 
Africa. 

The toxigenicity of 14 isolates representing 14 spp. of Rhi
zopus isolated from sorghum malt, fermented foods and various 
other foodstuffs, was evaluated in ducklings and rats. Moulded 
maize meal was prepared by growing single-spored isolates on 
autoclaved whole yellow maize for 21 days at 25 and 37°C. Of 
104 isolates fed ad lib. to ducklings at a 50% (w/w) moulded 
meal dose level, 47 were toxigenic (killing 3/4 or 4/4 in 14 
days). Toxigenic strs. of the following spp. were isolated: R. 
chinensis, R. formosanensis, R. japonicus, R. javanicus, R. 
microsporus, R. nigricans, R. oryzae, R. rhizopodiformis and 
R. tonkinensis. Fifteen of the isolates toxic to ducklings were 
tested in rats. Two were acutely toxic, viz. R. microsporus and 
R. chinensis, while all 7 isolates of R. oryzae caused growth 
retardation. Rhizonin A could only be detected in culture mate
rial of R. microsporus of the II spp. that were tested. It is 
concluded that unknown toxin(s) must be responsible for the 
toxigenicity of the other spp. The growth substrate (maize vs. 
soya beans) had an influence on the toxigenicity of culture mate
rial of some isolates to ducklings. R. oryzae and R. japonicus 
were much more toxic when cultured on maize than on 
soya beans. 

55 BETINA, V. Thin-layer chromatography of mycotoxins. 
Journal a/Chromatography (1985) 334 (3) 211-276 [En, 352 
ref.] Dep. Environ. Chern. Techno!., Slovak Polytechnical 
Univ., CS-812 37 Bratislava, Czechoslovakia. 

This review of the application of thin-layer chromatogra
phy to the detection and estimation of mycotoxins includes 
aftatoxins and related compounds, ochratoxins, rubratoxins, 
patulin and other smalllactones, trichothecenes, cytochalasans, 
tremorgenic mycotoxins, epipolythiopiperazine-3,6-diones, 
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hydroxyanthraquinones, zearalenone, citrinin and miscellane-
ous mycotoxins. · 

ANIMAL FEEDS 

See also absts. 42, 65 

56 SINGH, Y. P.; GUPTA, P. K. Mycotoxins in animal feeds 
and associated hazards. Journal of Veterinary Physiology and 
Allied Sciences (1983) 2 (2) 17-25 [En, 29 ref.] Division of 
Pharmacology and Toxicolo~y, Indian Veterinary Research 
Inst., Izatnagar 243 122, Indta. 

The incidence and extent of feed and fodder contamination 
by mycotoxins, and associated hazards to livestock and humans 
are reviewed. 

GRAIN AND PULSES 

See a/so absts. 6, 12, 4/, 45, 285, 288, 293, 382 

57 OMAR, E. E.; KAMEL, A. H. Assessment of damage in 
some stored cereal grains slue to insect attack. Bulletin de Ia 
Societe Entomo/ogique d'Egypte (1980-1981, pub!. 1984) No. 
63, 119-127 [En, 10 ref., 3 fig.] Plant Protection Research 
Institute, Ministry of Agriculture, Dokki, Cairo, Egypt. 

The relations between total infestation and external infes
tation, weight loss, the number of insect fragments in milled 
grain and the moisture content of the kernels were investigated 
in local varieties of wheat, millet and maize in storage in Egypt, 
with Sitophi/us oryzae, Rhyzopertha dominica and Sitotroga 
cereal ella as the test insects. Values of external and total infes
tation were found to be positively but not linearly correlated. 
Weight loss was negligible unless infestation exceeded 5%, but 
otherwise the correlation between weight loss and total infesta
tion was linear, with variations for different grain types and 
insect species. The correlation between insect fragments and 
total infestation was positive up to a certain infestation level 
(varying with grain type and insect species) but became nega
tive when infestation exceeded that level. Moisture content of 
infested grains was positively correlated with the level of infesta
tion in all cases. It IS concluded that external infestation, grain 
weight loss, insect fragment content in milled grain and rate of 
increase in grain moisture content could all be used as valid 
criteria for rapid assessment of the grade of damage in stored 
grain. 

58 LOSCHIAVO, S. R. Post-harvest grain temperature, mois
ture, and insect infestation in steel fanaries in Manitoba. Cana
dian Entomologist (1985) 117 (I 7-14 [En, fr, 18 ref., I fig.] 
Research Station, Agriculture Canada, Winnipeg, Manitoba, 
R3T 2M9, Canada. 

Post-harvest grain temperatures and moisture were consist~ 
ently higher at the centre than at the edge of roof openings of 
steel granaries in Manitoba in 1982 and 1983. In 1982, temper
atures at the centre were significantly higher in infested than in 
uninfested granaries and declined slowly during a 2-week 
period. Several kinds of insects (including the rusty grain beetle 
[Cryptolestes _ferrugineus!, foreign grain beetle [Ahasverus 
advena], red flour beetle Tribo/ium castaneum], lathridiids, 
anthicids, staphylinids and psocids) were found in grain samples 
or beetle-detection traps inserted into grain at the centre, but 
none was found in grain or traps at the edge. The heaviest 
infestations coincided with the temperatures and moistures at 
the centre. In 1983, initial temperatures at the centre and edge 
roof openings were high when the granaries were filled but 
declined rapidly, especially at the edge, during the next 2 
months. Between late August when the granaries were filled and 
early November, moisture content increased at the centre and 
edge roof openings. It was significantly greater at the surface 
than at a depth of 20-130 em. Insects were found in traps 
inserted I m into the grain at the centre location. The results 
indicate that the most likely place to find insects in filled grana
ries is at the centre near the surface, and the most opportune 
time to begin checking the grain is 2 months after the granaries 
have been filled. 
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59 R~GO, A. F. DE M.; VEIGA, A. F. DES. L.; RODRIGUES, Z. 
'A:; OliVEIRA, M. L. DE; PIMENTEL, M. L. [Response of prom
ising cultivars of maize and sorghum to normal and irradiated 
Sitophilus zeamais (Coleoptera, Curculionidae) Motscbulsky 
1855, under laboratory conditions.] RespoSia de cultivares 
promissores de milho e sorgo ao Sitophilus zeamais (Coleop
tera, Curculionidae) Motschulsky 1855, normal e irradiado sob 
condi~oes de laborat6rio. Ciencia e Cultura (1984) 36 (12) 
2173-2180 [Pt, en, 13 ref.] Departamento de Energia Nuclear, 
Centro de Tecnologia da Universidade Federal de Pernambuco, 
Brazil. 

In free-choice and no-choice tests in the laboratory in Bra
zil, grains of 6 maize cultivars and 9 sorghum cultivars were 
infested with adults of Sitophi/us zeamais at a rate equivalent 
to 30 adults/40 g grain to determine levels of susceptibility to 
attack. On the basis of the numbers of progeny produced, grain 
weight loss and germination capacity, the least susceptible sor
ghum cultivars were 7300003, 7301 !63 and 7300206; the maize 
cultivar Azteca-2-espigas showed some resistance. In a 2nd test, 
in which the weevils released had previously been exposed to a 
substerilizing dose of 5 krad gamma-radiation, the average 
grain weight loss was only 0.88% (as compared with 4.8% in the 
test with non-irradiated adults), but the levels of susceptibility 
or resistance to attack remained unchanged. 

Maize 

See also absts. 36, 289 

60 BITRAN, E. A.; CAMPOS, T. B.; OLIVEIRA, D. A.; CHIBA, S. 
[Evaluation of the residual action of some organophosphorus and 
pyrethroid insecticides for the control of infestations of Sitoplri
lus :eamais Motschulsky, 1855, in stored maize.] Avalia~iio da 
a?.o residual de alguns inseticidas organofosforados e piret
roides no controle de infesta~Oes de Sitophilus zeamais Mot
schulsky, 1855, em milho armazenado. Biol6gico (1983, reed. 
1985) 49 (1!/12) 265-273 [Pt, en, !6 ref.] Se~iio de Entomo
logia Geral, institute Bio16gico, Sao Paulo, Brazil. 

In tests in Brazil on the ability of various insecticides when 
mixed with stored maize to protect the grains from attack by 
Sitophilus zeamais, the pyrethroids flucythrinate, fenvalerate 
and permethrin synergized by piperonyl butoxide (I :5) gave 
excellent results and afforded satisfactory protection for at least 
9 months. The level of protection was significantly lower when 
these pyrethroids were applied without the synergist. Only 
cypermethrin gave some measure of protection when applied 
without piperonyl butoxide, but it was less effective than 
deltamethnn. Deltamethrin (without the synergist) afforded 
reasonably good protection against attack and was more effec
tive in a dust formulation than in a wettable-_powder one. 
Pirimiphos-methyl and etrimfos were more effective than 
malathion. 

61 BITRAN, E. A.; CAMPOS, T. B.; OLIVEIRA, D. A.; CHIBA, S. 
[Studies on the efficiency of the pyrethroid flucythrinate for the 
treatment and preservation of stored maize.] Estudos sabre a 
eficiencia do piretr6ide flucytrinate no tratamento e conserva~ao 
de milhoarmazenado. Biologico (1984) 50 (4) 85-92 [Pt, en, !6 
ref.] Se~iio de Entomologia Geral, Instituto Biol6gico, Sao 
Paulo, Brazil. 

In tests in Sffo Paulo, Brazil, in 1980 on the protection of 
stored maize against infestation by Sitophilus zeamais and 
Sitotroga cerealel/a, treatment with flucythrinate synergized 
with piperonyl butoxide and mixed with the grains before they 
were bagged to give 2 and 5 p.p.m. or 2 and I 0 p.p.m. respec
tively, afforded comr,lete protection from infestation for at least 
9 months and for at east 6 months did not permit any immature 
stages to complete their development. The efficiency of the 
pyrethroid was reduced when it was applied without the syner
gist. A mixture of flucythrinate and malathion afforded no 
greater control than the same concentration of malathion 
applied alone. 

62 KRALL, S. A new threat to farm-level maize storage in 
West Africa: - Prostephanus truncatus (Horn) (Coleoptera; 
Bostrichidae). Tropical Stored Products Information (1984) 
No. 50, 26-31 [En, 5 fig.] GTZ Benin-Germany Plant Protec
tion Project, BP 58, Porto-Novo, Benin. 

Prostephanus truncatus was discovered for the first time in 
West Africa in 1984 in stored maize in Togo, though it may 
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have been present there since 1981. Its distribution was found to 
extend about 25 km inland from Lome. All maize stores found 
to be infested were fumigated with phosphine, and pheromone 
traps were tested as a method of monitoring the likely further 
dispersal of the pest. The impact of P. truncatus on the Togolese 
farm system is discussed after an introductory account of farm 
storage methods, pest problems and control methods. Compari
sons are made with the problem caused by P. truncatus in East 
Africa. In the trapping tests, trunc-call [1-methylethyl (E)-2-
methyl-2-pentenoate], a specific pheromone for P. truncatus, 
was more than twice as effective as dominicalure, the pher
omone of Rhyzopertha dominica. 

63 CROSS, M. Boring into Africa's grain. New Scientist 
(1985) No.l456, 10-11 [En] 

The spread of the larger grain borer, Prostephanus trun
catus through Tanzania and neighbouring African countries, 
and its effect on maize stores, is described. Treatment involves 
use of permethrin and shelling the grain rather than storing it on 
the cob, but the beetle is likely to spread further. 

64 KHAN, B. A.; KHAN, N. R.; HUSAIN, S. S.; AHMAD, M.A. 
Suney of com for aflatoxin contamination in south west Paki
stan. Pakistan Journal of Scientific and Industrial Research 
(1984) 27 (6) 335-337 [En, 16 ref.] PCSIR Labs., Karachi, 
Pakistan. 

Of 239 maize samples from 60 locations in the Sind and 
Baluchistan provinces 31, 28 and 8 had aflatoxin B1 <20, 21-
100 and > 100 ng/g, respectively. The highest value was 487 
ngf g. Samples from the respective provinces were 32 and 24% 
contaminated, with average values 45 and 28 ngfg. 

65 NELSON, T.; BEASLEY, J. N.; KIRBY, L. K.; JOHNSON, Z. B. 
Effect of heat drying of com on the extraction of citrinin. 
Poultry Science (1985) 64 (5) 866-870 [En, 12 ref.] Univ. 
Arkansas, Dep. Animal Sciences, Fayetteville, AR 72701, 
USA. 

Sterilized whole maize was inoculated with spores of Peni
cillium lanosum and P. citrinum that produce citrinin and was 
incubated for 8 weeks. After incubation, maize was mixed and 
divided into 3 portions. In experiment 1, one portion was dried 
at room temperature and the other portions were dried at 65°C 
for 40 or 72 h. In experiment 2, one portion was air-dried and 
the other portions were dried at 60° for 24 h or 100° for 3 h. The 
maize was then ground to a texture suitable for feeding to 
chicks. Analysis of the maize indicated that temperature or 
length of drymg time had no adverse effects on the extraction of 
citrinin from the maize. The citrinin was not rendered unex
lractable by bein& bound because of heating or by bein~ con
verted to a derivative. When given to chicks for 5 h water mtake 
and urine excretion results indicated that there was no loss of 
citrinin activity because of method of drying. 

Rice 

66 AVIL~ PACHECO, R.; STAMMLER, C.; HERRERA, A. 
[Effectiveness of phosphine on three pests of unhusked rice, 
stored in sacks.] Efectividad de Ia fosfamina sabre tres plagas 
del arroz con cascara, almacenado en sacos. Ciencias de Ia 
Agricultura (1983, reed. 1985) No. 17, 5!-56 [Es, en, 8 ref., 4 
fig.] Institute de Investigaciones Fundamentales en Agricultura 
Tropical ~Alejandro de Humboldt', Academia de Ciencas de 
Cuba, Cuba. 

Tablets releasing l g phosphine were tested at I, 2, 4, 6 or 8 
tablets(ton bagged rice (still in the husk) in tests in Cuba on the 
contra of coleopterous adults and their immature stages. The 
exposure periods were 24, 48 or 72 h. The main pests present 
were Sitophilus oryzae, Rhyzopertha dominica and 
Cryptolestes sp. At the lowest dose, mortality of the immature 
stages was less than 100%, though almost all the adults were 
killed. A dose of 4-8 tablets/ton gave complete mortality of all 
stages of all 3 pests present in the sacks at the time of treatment, 
though reinfestation from external sources occurred in the 
course of the experiment. 

67 LIN, T.; LI, C. H. [Tbe source of insects occurrence of 
stored rice grain.] Journal of Agricultural Research of China 
(1984) 33 (4) 431-436 [Ch, en, 2 ref.] Department of Applied 
Zoology, Taiwan Agricultural Research Institute, Wufeng, 
Taichung Hsien 431, Taiwan. 
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Surveys were conducted in warehouses in Taiwan to deter
mine the occurrence of insect pests of stored rice grain. In 25 
empty warehouses, there was a total of 20 species and an aver
age of 436.6 insectsfm2 floor area, 2.7% being alive. Examina
tion of 28 samples of rice husks spread on the floor of 
warehouses revealed a total of 12 species and an average of 29.5 
insects/litre sample, 4.7% being alive. Examination of l-kg 
samples of stored grain from 33 warehouses revealed a total of 4 
species at a density of 0.7 insect/sample, 80.7% being alive; a 
further 0.3 insect/sample (of 2 species) subsequently emerged 
from the grain. Similar samples of grain stored for 2 months 
contained 5 species at a density of 0.7 insect/sample, 66.8% 
being alive; a further 1.0 insectfsample (of 4 species) subse
quently emerged. Samples of grain stored for 3 months con
tained 4 species at a density of 1.4 insects/sample, 92.7% being 
alive; a further 4.9 insects/sample (of 5 species) subsequently 
emerged. Samples of grain stored for 4 months contained 5 
species at a density of 3.9 insectsjsample, 79.4% being alive; a 
further 37.6 insects/sample (of 5 species) subsequently 
emerged. 

68 MAESHIMA, K.; HAYASHI, N.; MURAKAMI, T.; 
TAKAHASHI, F.; KOMAE, H. Identification of chemical oviposi
tion stimulants from rice grain for Sitophilus zeamais Mot
schulsky (Coleoptera: Curculionidae). Journal of Chemical 
Ecology (1985) 11 (I) 1-9 [En, 6 ref., 5 fig.] Department of 
Environmental Studies, Faculty of Integrated Arts and Sci
ences, Hiroshima University, Hiroshima 730, Japan. 

Chemical components stimulating oviposition by Sitophi
lus zearnais in rice grain were isolated from rice bran and were 
found to be a mixture of ferulates, diglycerides and free sterols. 
Oviposition was influenced by the synergistic action of these 
compounds. 

69 BORAH, B.; MOHON, B. Relative susceptibility of some 
promising local paddy varieties to certain stored grain insect 
pests. Journal of Research, Assam Agricultural University 
(1982, reed. 1985) 3 (2) 226-227 [En, 2 ref.] Department of 
Zoology & Entomology, Assam Agricultural University, 
Jorhat-785 013, India. 

Varieties of rice commonly grown in Assam, India, were 
evaluated for their susceptibility to the stored-grain pests 
Sitophi/us oryzae and Sitotroga cereal ella 6 months after stor
age. The varieties Ahom sali and Jahinga were least susceptible 
to infestation by the pests, with infestation rates of 4.5 and 4.6%, 
respectively, and the highest germination rates (92.8 and 
93.1%). Moderate infestation (6.3-6.8%) was observed in 
Sokua, Bora and Joha. The highest infestation rates (1.07 and 
11.2%) and lowest germination (86.2 and 85.5%) were observed 
in Monohar sali and Karsali, respectively. Ranga sali showed 
10.1% infestation and 87.1% germination. 

70 EL-SHERBEENY, M. R.; SADDIK, M. F.; ALY, H. EL-S.; 
BRYAN, F. L. Microbiological profile and storage tempera
tures of Egyptian rice dishes. Journal of Food Protection 
(1985) 48 (I) 39-43 [En, 15 ref., 4 tab.] Nutrition lnst., Minis!. 
Health, Cairo, Egypt. 

Cooked rice and other dishes containing rice ( 172 samples) 
were tested for aerobic colony count (30°C), Salmonella, 
Shigella, Staphylococcus aureus, and presumptive Bacillus 
cereus. Salmonella was isolated from a sample of Oriental rice 
and Shigella from a sample of boiled rice. Nineteen percent of 
the samples were contaminated by Staphylococcus aureus and 
73% of these contained more than 103 fg. Forty percent of the 
samples were contaminated by B. cereus, 31% of these con
tained more than 103 fg. Aerobic colony counts (30°) per g were 
usually quite low when rice was held at temp. of 55° or higher. 
This was particularly so when the temp. range was 25-34°. 
These counts generally became progressively higher as the tem
perature decreased, often reaching quantities exceeding 106 

when temperatures were 44° or below. These counts were lower 
for fried and Oriental rice than for boiled rice, rice and vegeta
bles, kushari (a mixture of rice, macaroni and lentils) and rice 
and shirea (thin, wheat macaroni). 
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Sorghum, Millet 

71 BENGSTON, M.; DAVIES, R. A. H.; DESMARCHELIER,l M.; 
PHILLIPS, M. P.; SIMPSON, B. W. Organophosphorus and 
synergised synthetic pyretbroid insecticides as grain protectants 
for stored sorghum. Pesticide Science (1984) IS (5) 500-508 
[En, 8 ref., I fig.] Entomolog_y Branch, Department of Primary 
Industries, Indooroopilly, Brtsbane 4068, Australia. 

A field experiment was carried out on bulk sorghum stored 
for 26 weeks in concrete silos in South Queensland, Australia. 
No natural infestation occurred. Laboratory bioassays of 
treated grain, in which malathion-resistant strains of insects 
were added to grain samples, indicated that all the treatments 
were generally effective. Deltamethrin (2 mg/kg) + piperonyl 
butoxide (8 mgfkg), fenitrothion (12 mg/kg) + fenvalerate (I 
mgfkg) + piperonyl butoxide (8 mgfkg), and fenitrothion (12 
mgfkg) + phenothrin (2 mg/kg) + piperonyl butoxide (8 
mgfkg) controlled typical malathion-resistant strains of 
Sitophilus oryzae, Rhyzopertha dorninica, Tribolium cas
taneum and Ephestia caute/la. Pirimiphos-methyl (6 mgfkg) + 
permethrin (I mgfkg) + piperonyl butoxide (8 mg/kg) allowed 
some survival of adults and progeny production by S. oryzae 
after 12 weeks, and by 1 strain of R. dominica throughout. 
Chemical assays established that the residues and rates of 
breakdown of these grain protectants on sorghum conformed to 
the general pattern on other cereal grains. Residues at the con
clusion of the experiment were below the individual Maximum 
Residue Limits recommended by the Codex Alimentarius 
Commission. 

72 FAHIM, M. M.; BARAKAT, F. M.; ATIIA, M. F.; ALY, H. Y. 
Fungi associated with stored sorghum grains and their role in 
grain deterioration. Egyptian Journal of Phytopathology 
(1982, pub!. 1985) 14 (1/2) 39-49 [En, ar, 28 ref., 5 tab.] Fac. 
Agric., Cairo Univ ., Egypt. 

When Giza 114 sorghum seed was collected from several 
Egyptian governates and stored commercially for 6 months, 
Aspergillus ftavus and A. niger were the predominant storage 
fungi followed by A. glaucus and Penicillium, and Alternaria 
a/ternata was the predominant field fungus. Samples from Giza 
had the highest number of isolations. Pathogencity tests showed 
that A. ftavus and A. niger caused more serious losses than A. 
alternata, decreased germination, increased grain invasion and 
caused discoloration. A. ftavus showed the highest amylase 
activity in vitro, followed by A. alternata and A. niger. A. niger 
followed by A.fiavus showed the highest protein decomposition 
and cellulolytic activity whereas A. a/ternata was weak in this 
respect. 

Wheat, Buckwheat 

See also absts. 284, 286 

73 IMURA, 0.; SINHA, R.N. Effect of infestation by Sito
troga cerealella (Lepidoptera: Gelechiidae) and Sitophilus 
oryzae (Coleoptera: Curculionidae) on the deterioration of 
bagged wheat. Environmental Entomology (1984) 13 (6) 1471-
1477 [En, 25 ref., 6 fig.] Agriculture Canada Research Station, 
Winnipeg, Manitoba, R3T 2M9, Canada. 

The quantitative and qualitative losses of simulated bagged 
wheat infested by Sitotroga cerealel/a, Sitophilus oryzae, or 
both species were studied at 2s•c and 60% RH for 22 weeks in 
Canada. Ventilated bottles with 130 g of wheat of I 1.5% mois
ture content were placed inside 44-kg bags of wheat for evalua
tion of 4 treatments to simulate the environment inside a grain 
bag, the most popular method of storing grain in the tropics and 
subtropics. The treatments consisted of wheat with no insects, 
with Sitotroga cerealella by itself, with Sitophilus oryzae by 
itself, and with a mixture of Sitotroga cereal ella and Sitophilus 
oryzae. The variables measured were insect numbers, tempera
ture, C02 concentration, moisture content of wheat, microftora, 
seed germination, 100-kernel weight, dust weight and fat acidity 
value (FAV). The number of live examples of Sitotro~a cer
ealel/a increased rapidly until week 15 and decreased m both 
single- and mixed-species treatments. The rapid growth of S. 
cerealel/a in single- and mixed-species treatments resulted in 
increases in temperature, C02 concentration, moisture content, 
bacterial infection, dust weight and FA V and decreases in 
germination and 100-kernel weight. The infection level of fungi 
of the Aspergillus g/aucus group in wheat increased during 
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10-15 weeks but then decreased aftersevere deterioration had 
occurred. The numbers of Sitophilus oryzae increased slowly in 
single- and mixed-species treatments but did not appreciably 
affect other variables during 22 weeks. 

74 SINHA, R. N. Effects of weevil (Coleoptera: Curculion
idae) infestation on abiotic nnd biotic quality of stored wheat. 
Journal of Economic Entomology (1984) 77 (6) 1483-1488 
[En, 24 ref., 3 fig.] Research Station, Agriculture Canada, Win
nipeg, Manitoba, R3T 2M9, Canada. 

The effect of infestations with either Sitophilus granarius 
or S. oryzae on the quality of wheat grain alone or with dockage 
was determined in laboratory studies in Canada over 20 weeks 
at 30°C and 70% RH. The quality evaluation criteria used were 
the changes in fat acidity values (FAVs), seed germination, 
germ and endosperm damage, and fungal and bacterial infec· 
tion. Thriving infestations (910-2011 adults/138 g wheat) of 
the 2 weevil species caused extensive germ and endosperm dam
age; significant increases in FAYs and fungal (species of the 
Asper/lillus glaucus group and Penicillium spp.) and bacterial 
infection levels occurred when compared to levels in the 
(uninfested) controls. Sharp increases in moisture content 
occurred in wheat and dockage infested with S. oryzae, which 
multiplied faster than S. granarius. 

75 WEGECSANYI, M.; ROSENBAUM, H. Vapour toxicity of 
methacrifos to stored grain insects. In Proceedings of the 
Fourth Australian Applied Entomological Research Confer
ence, Adelaide 24-28 September 1984. Pest control: recent 
advances and future prospects [edited by Bailey, P.; Swincer, 
D.]. Adelaide, Australia; South Australian Government Printer 
(1984) 500-506 [En, 6 ref., 3 fig.] Plant Research Institute, 
Department of Agriculture, Burnley, Victoria 3121, Australia. 

In bioassays of the vapour toxicity of methacrifos to adults 
of Sitophilus oryzae, Tribolium castaneum and Rhyzopertha 
dominica, wheat grain was treated at 13 and 22 mg[kg and the 
vapour and residue concentrations were recorded for the follow
ing 7 weeks; for each of the first 5 weeks, insects were exposed to 
the vapour for periods of 7 days. S. oryzae and T. castaneum 
hath suffered 100% end point mortality for the first 2 weeks; 
thereafter end point mortalities were 90-95%. R. dominica 
suffered high end point mortality (75%) only when exposed to 
vapour from grain that had been freshly treated at 22 mg/kg. 
The numbers of progeny from all insects exposed to methacrifos 
vapour were significantly less than for untreated insects. 

76 BEBEE, C. N. (COMPILER) The protection of wheat: Jan
uary 198~December 1984. Citations from Agricola concerning 
diseases and other environmental considerations. Bibliographies 
and Literature of Agriculture, US Department of Agriculture 
(1985) No.43, 227 pp. [En] USDA, Natn. Agric. Library, Belt
sville, MD 20705, USA. 

The bibliography, which includes information on storage 
diseases and mycotoxins, includes 1839 references. An index is 
appended. 

77 SINHA, R.N.; MUIR, W. E.; SANDERSON, D. B. Quality 
assessment of stored wheat during drying with near-ambient tem
perature air. Canadian Journal of Plant Science (1985) 65 (4) 
849·866 [En, fr, 12 ref., 12 fig.] Res. Sta., Agric. Canada, 
Winnipeg, Man. R3T 2M9, Canada. 

Quality loss of wheat at 19% moisture content, stored in 6 
1-m3 bins with 3 levels of ventilation was determined during 286 
days of storage in the autumn, winter and spring of 1983-84 in 
Man. The variables measured included: moisture content, 
temp., C02-02 composition of intergranular air, seed germina
tion, microflora and fat acidity. In the 2 high-airflow bins, 12.2 
litresfs m-3, no spoilage occurred because the grain was dried to 
13% moisture content in 28 d. In the 2 low-airflow bins, 0.8 
litresfs m-3 grain began to spoil within 10 d. Fungi of the 
Aspergillus glaucus group and A. candidus appeared to be the 
main biological agents responsible for spoilage. 

Pulses 

See also absts. 36, 266, 268, 289 
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78 WATANABE, N. }.Comparative studies on ecology of the 
adzuki bean weevi~ Cal osobruchus chinensis (L) and the cow
pea weevil, C. macu/atus (F.) (Coleoptera: Bruchidae). I. Effect of 
seed size on creeping of females into the pile.] Japanese Journal 
of Applied Entomology and Zoology (1984) 28 (4) 223-228 
[Ja, en, 7 ref., 5 fig.] Division of Entomology and Nematology, 
Yokohama Plant Protection Station, Naka-ku, Yokohama 231, 
Japan. 

In laboratory studies in Japan, five pairs of adults of Cal
losobruchus chinensis or C. macu/atus were placed in test-tubes 
(2.2 em in diameter) containing 25 ml legume seeds of 1 of 5 
types; the seeds used, in order of decreasing size were peas, large 
adzuki beans (Vigna angularis), cowpeas (V. unguicu/ata), nor
mal-sized adzuki beans and V. radiata. In the test-tube contain
ing peas, the eggs of both species were distributed evenly on 
each seed. Among the smaller pulses, C. macu/atus was able to 
oviposit at a deeper level than was C. chinensis. C. maculatus 
appeared to have a thinner and flatter body than C. chinensis, 
and this may have facilitated its movements between the seeds. 

79 THIERY, D.; lARRY, M. Hatching rhythm in the bean 
weevilAcanthoscelides obtectus and larval penetration of Phase
olus vulgaris seeds. Insect Science and its Application (1985) 6 
(I) 33-35 [En, fr, 13 ref., I fig.] IBEAS, LA CNRS 340, 
Universitf: Pau, 64000 Pau, France. 

Several lst-instar larvae of Acanthoscelides obtectus can 
use a hole made in the seed coat of grain made by one larva. The 
possibility that there could be differences in seed-coat piercing 
ability related to hatching rank was investigated on beans 
(Phaseolus vulgaris) in the laboratory in France. The hatching 
rhythm was found to be well synchronized with imposed daily 
periodic conditions of photoperiod and temperature, but the 
hatching rank had no influence on seed-piercing behaviour. 

80 EPINO, P. B.; MORALLO-REJESUS, B. Physico-chemical 
properties of mungbean (Vigna radiata (L) Wilczek) seeds in 
relation to weevil resistance. Philippine Entomologist (1983, 
reed. 1985) 6 (5/6) 607-620 [En, 35 ref.] Department of Ento
mology, International Rice Research Institute, Los Baiios, 
Laguna, Philippines. 

In laboratory examinations in the Philippines, the physical 
characteristics and chemical components of seeds of Vigna 
radiata were found to be correlated with varietal susceptibility. 
Hard, large and heavy seeds were preferred Callosobruchus 
chinensis for ovifosition, and heavy seeds were also more sus
ceptible to weevi damage. Seeds of a resistant accession had a 
lower starch and fat content but a higher protein content than 
the susceptible counterpart. 

81 MAHDI, M. T.; HAMOUDI, R. F. [Effectofsome plant oils 
on tbe control of cowpea weevil Callosobruchus maculatus F. 
(Coleoptera: Brucbidae).] Journal of Agriculture and Water 
Resources Research (1984) 3 (2) Ar 104-110; en 138 [Ar, en, 
17 ref.] Plant Protection Department, College of Agriculture, 
Baghdad University, Iraq. 

The possibility of protecting stored cowpeas against Cal
/osobruchus maculatus by means of castor, sunflower and cook
ing oils was investigated in Baghdad, Iraq. Oils were applied at 
2, 6, 9 or 12 mlfkg seed, and the effect on the average number of 
eggs laid, reproductive rate, damage to seeds, weight loss and 
germination of treated seeds was assessed. Reproduction rates 
for weevils kept on seeds treated with cooking, olive and castor 
oils were 61.2, 1.27 and 0%, respectively, as compared with 
79.3% for no treatment, and damage rates after treatment with 
the 3 oils were 78.6, 4.5 and 0%, respectively, as compared with 
61.3% for no treatment. Castor oil at all dosages completely 
protected cowl"'as from C. maculatus, but olive oil did so only 
at 9 or 12 mlfkg seed. No adverse effects on seed germination 
were observed, even a month after treatment. 

82 CASWELL, G. H. Damage to stored cowpea in tbe north
em part of Nigeria. Samaru Journal of Agricultural Research 
(1981, reed. 1985) 1 (I) 11-19 [En, II ref., 3 fig.] Institute for 
A~ricultural Research, Ahmadu Bello University, Zaria, 
N1geria. 

The pattern of damage by bruchid beetles (mainly Cal
losobruchus maculatus) to stored cowpeas (Vigna unguiculata) 
in northern Nigeria was studied by obtaining monthly samples 
from 44 markets during a period of 2.5 years, and weekly sam
ples from 1 market for 8 years. The main harvest period was in 
October-November and there was a second crop in some parts, 
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which was harvested in May-August. Over the whole area, the 
average level of damage rose to 30%, but further north it rose to 
40% and in the south it was rarely above 15%. This difference 
was thought to have been caused by a large 2nd crop in the south 
and also to lower humidity in the north, which induces a higher 
rate of pod shattering and so exposes the seeds to heavier 
bruchid attack. Each larva consumes about 10% of a seed, and it 
was estimated that the total loss was about 30 000 t, or 2.7% of 
the total production. 

83 CASWELL, G. H. The value of the pod in protecting 
cowpea seed from attack by brucbid beetles. Samaru Journal of 
Agricultural Research (1984) 2 (1/2) 49-55 [En, 7 ref.] 
Department of Crop Protection, Institute for Agricultural 
Research, Ahmadu Bello University, Zaria, Nigeria. 

Of 308 varieties of cowpea tested in Nigeria to assess the 
protection provided by the pod against attack on the seeds 
(mainly in storage) by bruchids (mainly Callosobruchus macu
latus), 20 were selected and tested for the tendency of the pod to 
shatter, the protection provided by an intact pod, and the protec
tion provided by the seed coat. Six varieties were found to be 
well protected; of these, 3 had consumer-acceptable seed 
qualities. 

84 SHARMA, J. P.; GUPTA, J. S. Fungal deterioration of 
motb bean (Phaseo/us aconitifolius Jacq.) seeds during storage. 
International Journal of Tropical Plant Diseases (1984) 2 (2) 
161-167 [En, 19 ref., 3 tab.] Hindu Coli., Sonepat, India. 

[Vigna aconitifoUa] seeds were examined after storage for 
4, 8 and 12 months at 10,20 and 30'C, at RH 70, 80 and 90% 
and seed moisture levels of 8, 10.86 and 12%. Altogether, 28 
fungi were recorded from deteriorated seeds. There was a reduc· 
tion in seed germinability, protein content and non-reducing 
sugars with increasing storage time, accompanied by an 
increase in seed discolouration and reducing sugars. Losses in 
seed values were more pronounced at higher levels of temp. and 
RH. Low seed moisture, temp. and RH were suitable for safe, 
long-term storage. 

85 GUPTA, P. K.; GUPTA, J. S. Storage deterioration of 
mung bean seeds by fungi. International Journal of Tropical 
Plant Diseases (1984) 2 (2) 169-173 [En, 13 ref., 3 tab.] Dep. 
Bot., Agra col!., Agra-282002, India. 

Studies on the deterioration of 2 [Vigna radiata] cultivars 
of Local NSC 'S8' and Type- I at an interval of 4 months 
indicated a significant rise m the total incidence of moulds 
accompanied by considerable loss in germinability. Seed analy
sis revealed a fall in total N, protein and non-reducing sugars, 
while there was an increase in reducing sugars. Only 4 of the 14 
amino acids and 3 of the 6 sugars detected prior to storage were 
left in seeds after 24 months, though 2 amino acids and 4 sugars 
appeared afresh during storage. A total of 34 fungi were isolated 
from stored seeds. 

86 BEBEE, C. N. (COMPILER) The protection of soybeans, 
January 1980-November 1984. Citations from Agricola concern
ing diseases and otber environmental considerations. Bibliogra
phies and Literature of Agriculture, US Department of 
Agriculture (I 985) No.38, 242 pp. [En] USDA, Nato. Agric. 
Library, Beltsville, MD 20705, USA. 

The bibliography, which includes information on storage 
diseases, includes 2042 references. An index is appended. 

87 EsENTEPE, M.; SEZGIN, E.; KARCILIOGLU, A.; ONAN, E. 
Investigations on soyabean seed·bome fungi and their rates of 
presence. Journal of Turkish Phytopathology (I 985) 14 (I) 
21-29 [En, tr, 10 ref., 4 tab.] Reg. Pl. Prot. Res. Inst., Bornova, 
Izmir, Turkey. 

Samples of seed originally imported from the USA were 
taken from various storehouses in Turkey. The fungi isolated 
included 46 spp. of 40 genera, some likely to cause important 
diseases of the growing crop. Improvement of quarantine mea· 
sures is advised. 

FLOUR AND BAKERY PRODUCfS 

Bakery products 

See also abst. 46 

SUGAR AND CONFECfiONERY 
PRODUCfS 
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88 PONCIN I, L.; WIMMER, F. L.; WAITHA; M.; PONCIN!, G. F.; 
AUTAR, D. K. An analytical and bacteriological investigation 
of a rare green Fiji honey. Fiji Agricultural Journal ( 1984) 46 
(1) 27-34 [En, 37 ref., 2 fig., 3 tab.] Sch. Natural Resources, 
Univ. South Pacific, Box 1168, Suva, Fiji. 

The agent responsible for the green colour of the honey was 
found to be the common food colourant 44090 green 5. Evidence 
for this finding is discussed, together with a comparative analyt
ical, amino acid and bacteriological study of the green honey 
and normal coloured honey obtained from the same hive. 

Confectionery 

89 SCHWAB, A. H.; WENTZ, B. A.; JAGOW, J. A.; SWARTZEN· 
TRUBER, A.; DURAN, A. P.; LANIER, J. M.; BARNARD, R. J.; 
READ, R. B., JR. Microbiological quality of cream-type pies 
during processing. Journal of Food Protection (I 985) 48 (I) 
70-75 [En, 6 ref.] Minneapolis Cent. for Microbial. Investiga
tions, Minneapolis, Minnesota 55401, USA. 

20 USA frozen cream-type pie manufacturers {using milk 
ingredients or milk substitutes) were inspected for microbiologi
cal quality. Duplicate samples of crust, filling and topping were 
collected at 8 in-line locations, 4X daily for 2 days during 2 
inspections with a 5 month interval. Samples were analysed for 
coliforms, Escherichia coli, Staphylococcus aureus and aerobic 
plate counts at 30 and 35°C. Geometric mean aerobic plate 
counts at 35° for topping and filling made with milk products 
ranged from 49 to 2400 c.f.u.fg, and with milk substitutes 
ranged from 130 to 390 c.f.u.fg. Geometric means of samples 
made with milk ingredients differed significant!>: from those 
made with milk substitutes. Geometric mean cohform, E. coli 
and S. aureus values were generally lower than limits of detec
tion (3/g for coliforms and E. coli and 10/g for S. aureus). 

OILSEEDS, NUTS, VEGETABLE OILS 

Nuts 

See also absts. 36-37 

90 EL-WAHAB, F. A.; EL-HAMADY, A.M.; EL-NABAWY, s. 
M.; RAW ASH, M.A.; HAGAGG, L. F. Effect of storage and pre
storage treatments on pecan fruit decay % and oil properties. 
Annals of Agricultural Science, Ain Shams University (1983) 
28 (3) 1709-1721 [En, ar, 12 ref.] National Research Centre, 
Dokki, Cairo, Egypt. 

Mature nuts of the cultivars Montakhab, Moneymaker and 
Curtis were air-dried for 30 days, treated in different ways and 
stored at room temperature or at soc for up to 10 months. The 
nuts were sampled every 2 months. Nuts stored at 5° had the 
lowest decay percentage. In Moneymaker under cold storage, 
decay first appeared after 4 months and in the other cultivars 
after 6 months. Data are tabulated on nut chemical 
composition. 

91 PAYNE, J. A.; WELLS, J. M. Toxic penicillia isolated 
from lesions of kernel-spotted pecans. Environmental Entomol
ogy (1984) 13 (6) 1609-1612 [En, 20 ref.] USDA, Science and 
Education Administration, ARS, Southeastern Fruit and Tree 
Nut Research Laboratory, PO Box 87, Byron, Georgia 31008, 
USA. 

Incidence of kernel spot lesions on pecan kernels caused by 
feeding punctures of Nezara viridu/a was 1.8% on the thick· 
shelled cultivar Stuart and 3.4% on the thin-shelled cultivar 
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Schley. Of 730 lesion sections plated, 52% harboured fungi, 
15.5% of which belonged to the genus Penicillium. Other genera 
isolated were Alternaria or Epicoccum (41.1%), Pesta/otia or 
Monochaetia (9.2%), Phoma (6%), Fusarium (4.7%), 
Cladosporium (4.2%), Aspergillus (0.8%) and others (18.5%). 
Thirteen of the 59 Penicillium isolates bioassayed for toxicity 
were persistently toxic to day-old cockerels over a 1-year testing 
period. Seven of the toxic isolates were P. terrestre, 2 were P. 
eye/opium, and I each was P. funicu/osum, P. frequentans, P. 
ochraceum and P. citrinum. The toxic metabolite of P. citrinum 
was citrinin. Toxins of 6 of the 7 isolates of P. terrestre were 
penitrem A and an unknown compound resembling the 
roquefortins. Toxins of P. funiculosum and P. eye/opium were 
tentatively identified as funiculosin and bissecodehyro
cylopiazonic acid, respectively. Toxins of 1 strain of P. terrestre 
and of P. ochraceum and P.jrequentans could not be identified. 

92 CHIOU, R. Y.-Y.; KOEHLER, P. E.; BEUCHAT, L. R. 
Hygroscopic characteristics of peanut components and their 
inftuence on growth and aftatoxin production by Aspergillus 
parasiticus. Journal of Food Protection ( 1984) 47 ( 10) 719-794 
[En, 17 ref., I fig., 3 tab.] Dep. Food Sci., Univ. Georgia, 
Athens, GA 30602, USA. 

Sound ins hell runner-type groundnuts, manually damaged 
inshell groundnuts, shells, sound kernels, deskinned kernels and 
skins were stored in separate flasks under an atmospheric rela
tive humidity of 100% at 28°C. After 5 d, water was adsorbed at 
levels of 1.2, 1.7, 3.9, 0.9, I and 9.5 g/100 g dry material, 
respectively. Surface disinfected componenets were inoculated 
with conid1ospores of Aspergillus parasiticus NRRL 2999 and 
incubated under the same conditions. The time required for 
visible growth of the fungus was 8, 6, 4, 12, I 0 and 3 d, respec
tively. The time for appearance of the conidiospores was 14, 10, 
6, 16, 13 and 6 d. After a 3-week incubation period, aflatoxin 
levels in groundnut components were 111.4, 159.1, 4.4, 58.7, 99 
and 1.5 p.gfg, respectively. 

93 SHEIKH, A.-S.; HIRATA, T.; ISHITJI.NI, T. Quality preser
vation of peanuts by means of plastic packaging. Pakistan Jour~ 
nal of Scientific and Industrial Research ( 1985) 28 (I) 46-51 
[En, 14 ref., 5 tab.] Natn. Food Res. lnst., Min. Agric., For. 
Fisheries, Yatabe-machi, Tsukuba-gun, Ibaraki, 305, Japan. 

Groundnuts packaged in polyethylene terephthalate coated 
with polyvinylidene chloride (KPET) and ethylene vinyl alcohol 
copolymer (EV AL) pouches under vacuum, by nitrogen gas 

.replacement and with ''free oxrgen absorber" (FOA), were 
stored at 35°C and 75-79% relahve humidity for 90 days. Con
trols were packaged in KPET, EVAL and oriented 
polypropylene (OPP) pouches. EV AL proved to be the best film 
for packaging groundnuts due to its low oxygen transmission 
rate. Vacuum and nitrogen gas replacement packaging tech
niques restrained the development of rancidity, although these 
techniques were less effective in KPET pouches. FOA produced 
an anaerobic environment and maintained it over the total 
period of 90 days in EV AL, as well as in KPET pouches, 
preventing the development of rancidity and inhibiting fungal 
growth. 

COFFEE, COCOA AND TEA 

Coffee 

See also abst. 289 

TOBACCO 

See also abst. 291 

SPICES 

94 BUT ANI, D. K. Spices and pest problems: 3. Coriander. 
Pesticides (1984) 18 (9) 15-17 [En, 6 ref., 4 fig.] 58A/BB, 
Janakpuri, New Delhi, India. 
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Notes are given on the biology, control and alternative 
food-plants of 8 species of insects and on the damage that they 
cause to growing plants and stored seeds of coriander or dhania 
(Coriandrum sativum) in India, especially in Tamil Nadu and 
Maharashtra. These include the aphids Hyalopterus pruni and 
Brevicoryne coriandri (controlled with sprays containing 0.05% 
dichlorvos or endosulfan), the sap-sucking bugs Nezara viridula 
and Agonosce/is nubilis (controlled with sprays containing 
0.03% dimethoate or quinalphos), the leaf-feeding Lepidoptera 
Spodoptera litura and S. exigua (controlled by flooding the 
fields, collection of egg masses, spraying with 0.05% dichlorvos 
or endosulfan or dusting with 4% carbaryl or endosulfan), and 
the stored-products beetles Lasioderma serricorne and 
Trogoderma granarium (controlled with heat treatment or 
fumigation). 

95 MAJERUS, P.; WOLLER, R. [Spices. Mould attack and 
content of aflatoxins, ochratoxin A and sterigmatocystin.] 
Gewilrze. S~himmelpilzbefall und Gehalt an Aflatoxinen, 
Ochratoxin A und sterigmatocystin. Fleischenwirtschaft 
(1985) 65 (9) 1155-1158 [De, en, 28 ref., 6 tab.] Staatliches 
Chemisches Untersuchungsamt, Maximineracht Ila, D-5500 
Trier, German Federal Republic. 

Total counts and mould counts of commercial samples of 
spices varied between 0 and 109 fg. A total of 185 samples of 
spices were analysed for mycotoxins. Aflatoxins were detected 
in 8 samP.Ies (3 nutmeg, 5.4-7.7 p.gfkg; I coriander, 5.2 p.gfkg; 
and 4 chillies, 8.4-24 p.gfkg). Ochratoxin A and sterigmatocys
tin were not detected in the samples. A correlation between 
microbial contamination and aflatoxin concn was not 
demonstrated. 

SAUCES, DRESSINGS, SOUPS 

See also absts. 23, 70 

BEVERAGES 

See also absts. 99-100, 102 

96 DoNkHE, B.; ROUX, F.; RIB~REAU-GAYON, P. [Degra
dation of malic acid by Botrytis cinerea.) Degradation de l'acide 
malique par Botrytis cinerea. Canadian Journal of Botany 
(1985) 63 (10) 1820-1824 [Fr, en, 7 ref., 5 fig., 3 tab.] lnst. 
Oenologie, Univ. Bordeaux, 3345 Talence, France. 

During the growth of the grapevine pathogen on grape 
must, malic acid is actively oxidized by malic dehydrogenase. 
Some properties of the constitutive enzyme are described. In the 
absence of glucose, malic acid metabolism results in an 
equivalent accumulation of oxalic acid. In the presence of glu
cose, malic acid degradation is much slower, but the glucose is 
completely oxidized by the reactions of the Krebs cycle. Citric 
acid production in Czapek sol. and in grape must differs accord
ing to B. cinerea strs.; it depends mainly on glucose metabolism 
and is not directly related to malic acid degradation. 

97 CRUZ, M. R. DE M.; VAIRO, M. L.; GAMBASSI, D. M.; 
ALTERTHUM, F. [fbe influence of V-acid penicillin on the con
trol of bacterial contamination of alcoholic fermentation.] 
InfluCncia da penicilina V-3.ida no controle da infec~ bacteri
anas na fermentarriio alco61ica. Revista de Microbiologica 
(1985) 16 (2) 138-142 [Pt, en, 10 ref., 2 fig., 2 tab.] Ins!. de 
Pesquisas Tecno16gicas do Estado de Siio Paulo, S.A.-IPT, 
Caixa Postal 7141, 01000 Siio Paulo SP, Brazil. 

Two strs. of Gram positive bacteria were selected among 
several isolated from fermentation tanks in 2 ethanol producing 
plants. When tested both were quite effective in reducing the 
final yield of ethanol. The growth of the str. isolated from the 
plant in Goiiinia could be effectively controlled by 500 IU V
acid penicillin per litre of must whereas the str. from Petrolina 
was resistant to the same concn of the antibiotic. 

98 lOISE, 0. E.; IZUAGBE, Y. S. Effect of preservatives and 
pasteurization on microorganisms isolated from Nigerian bottled 
palm wine. Microbios Letters (1985) 28 (!11-112) 117-121 
[En, 13 ref., 2 tab.] Dep. Microbiol., Benin Univ., Benin City, 
Nigeria. 



Microorganisms isolated from bottled palm wine were 
treated with various concn of 3 chemical preservatives and at 3 
different pasteurization temp. Sodium benzoate was the most 
effective in inhibiting the growth of all the isolates at all concn. 
while sodium metabisulphite and propionic acid each inhibited 2 
of the isolates. Pasterurization at 85°C for 30 min reduced the 
viable counts of the isolates to a greater extent than heat treat
ment at 65'"' for 35 min and 70'"' for 40 min. It is believed that 
treatment of palm wine with sodium benzoate at concn between 
0.05 and 0.15% (w fv) should result in a longer shelf-life for the 
product. 

FRUIT AND VEGETABLE JUICES 

See also absts. 49, 96 

99 JUVEN, B. J.; SHOMER, I. Spoilage of soft drinks caused 
by bacterial ftocculation. Journal of Food Protection ( 1985) 48 
(1) 52-53 [En, 6 ref., 3 fig.] Dep. Food Techno!., Agric. Res. 
Org., Volcani Cent., P.O. Box 6, Bet Dagan 50250, Israel. 

Apple- and orange-flavoured soft drinks (pH 3) were 
spoiled due to flocculation caused by Acetobacter spp. The floc 
consisted of bacterial cells attached to cellulose microfibrils. 
Floc production was inhibited at 4'"'C; it was not prevented by 
additiOn of 200 p.p.m. benzoate, 200 p.p.m. sorbate or 100 
p.p.m. sulphur dioxide. 

100 AlTMAYER, B.; EICHHORN, K. W.; SCHWENK, S. jThe 
importance of mycotoxin-producing fungus species for viticul
ture.] Die Bedeutung mykotoxinbildener Pilzarten flir den 
Weinbau. Nachrichtenblatt des Deutschen Pflanzen
schutzdienstes (I 985) 37 (8) 117-122 [De, en, 17 ref., 8 fig.] 
Landes-Lehr- u. Forschungsanstalt flir Landwirtschaft, 
Weinbau u. Gartenbau, Neustadt/W., German Federal 
Republic. 

In addition to Botrytis cinerea, Penicillium expansum and 
Trichothecium roseum often cause rotting of grapevine fruits. 
HPLC analysis of 64 grape juice samples for mycotoxins 
showed citrinin and penicillic acid to be absent but patulin to be 
present in 30 samples, at concn of up to 230 and 2200 pgflitre in 
musts from vineyards with and without fungicidal treatment, 
respectively. Patulin, produced mainly by P. expansum, was 
broken down by additiOn of potassium disulphite or S02 or by 
fermentation, and was not detected in wine. Trichothecin. pro
duced by T. roseum, was not broken down by wine-making 
processes and concn of> 2000 .ugflitre in grape juice retarded 
fermentation. In contrast, toxin(s) produced by B. cinerea was 
found to have little or no practical importance in viticulture. It is 
concluded that grapes moulded by P. expansum or T. roseum 
should not be used for wine making. 

101 ETHIRAJ, S.; SURESH, E. R. A note on the occurrence of 
Leuconostoc oenos as a spoilage organism in canned mango 
juice. Journal of Applied Bacteriology (1985) 59 (3) 239-242 
[En, 5 ref., I fig., 2 tab.] Indian Inst. Hart. Res., Bangalore 560 
080, India. 

The occurrence of this organism in a blown can of mango 
juice comprises the first report of it as a spoilage organism in 
fruit products other than wine. 

102 OFUYA, C. 0.; KINE, B. B. Microbiological analysis of 
orange and pineapple squash from sale centres in Port Harcourt. 
Nigerian Journal of Microbiology (1983) 3 (I) 33-38 [En, 7 
ref., 6 tab.] Dep. Microbial., Univ. Port Harcourt, P.M.B. 5323, 
Port Harcourt, Nigeria. 

The microbial compositions of orange and pineapple 
squash were similar. Ninety-eight percent of the microftora con
sisted of bacterial cells, particularly Lactobacillus, 
Pseudomonas and coli forms. Yeasts were isolated but numbers 
were comparatively low. The number of microorganisms was 
higher at ambient temp. (29°C) than at to•. Decrease in pH 
was followed by increase in the bacterial population and dis
colouration of the samples. 

FRUIT AND VEGETABLES 

See also absts. /2, 49, 257, 380 
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103 DENNIS, C. Effect of storage and distribution condi
tions on the qua6ty of vegetables. Acta Horticulturae (1984) 
No. 163, 85-104 [En, 110 ref.] Campden Food Preservation 
Research Association, Chipping Campden, UK. 

This paper reviews developments in the storage and distri
bution of vegetables in relation to temperature, RH, gaseous 
environment and pre-storage treatments (fungicides, irradia
tion). The techniques (vacuum cooling, hydrocooling, positive 
ventilation) and importance of removing field heat are discussed 
together with appropriate storage and transport conditions for 
reducing physical, physiological, biochemical and pathological 
deterioration. The increasingly important role which packaging 
technology is playing in maintaining quality during storage and 
distribution is also considered. 

104 BEN-YEHOSHUA, S. lndi•idual seal-packaging of fruit 
and vegetables in plastic film - a new postharvest technique. 
HortScience (1985) 20 (I) 32-37 [En, 47 ref.] Volcani Center, 
Bet Dagan 50250, Israel. 

A review and discussion under the following headin~: 
transpiration, humidity and fruit quality; seal-packaging of sm
gle fruit contrasted with other holding systems; individual seal
packaging and the selection of suitable film;technology of the 
seal-packaging application; seal-packaging effects; decay and 
seal-packaging; delaying ripening and senescence of fruit; new 
degreening procedure; mode of action of seal-packaging; effects 
of individual seal-packaging on gas exchange of fruit; applica
tion of seal-packaging; possible contributions of seal-packaging; 
and expected contributions in the underdeveloped countries. 

105 ABOU-HEilAH, A. N. Posthanest fungal diseases of 
some •egetables in the two main markets of Riyadh (Saudi Ara
bia). Journal of the University of Kuwait, Science (1985) 12 (1) 
103-111 [En, 19 ref., 5 fig., 2 tab.] Dep. Bot., Coli. Sci., King 
Saud Univ., Riyadh, Saudi Arabia. 

Alternaria alternata, Drechs/era spicifera [ Cochliobolus 
spicifer], Epicoccum purpurascens and Trichoc/adium 
asperum were isolated from aubergine: A. a/ternata and 
Botrytis cinerea from tomato; A. a/ternata from potato; A. 
alternata and Xylohypha sp. from squash; B. sp. and 
Cladosporium cladosporioides from red pepper [Capsicum 
annuum]; A. a/ternata, B. sp. and Fusarium sp. from faba 
beans; and B. sp., A. radicina and F. sp. from okra [Hibiscus 
esculentus]. Tests confirmed that the fungi were pathogenic to 
their respective hosts and that locality had no effect on isolation 
frequency. Rot symptoms are described. Opt. temp. and pH 
values varied among isolates. 

106 SCHIFFMANN-NADEl, M.; MICHAELY, H.; ZAUBERMAN, 
G.; CHET, I. Physiological changes occurring in picked cli
macteric fruit infected with different pathogenic fungi. 
Phytopathologische Zeitschrift (1985) 113 (3) 277-284 [En, 
de, 16 ref., I fig.] Ins!. Techno!. Storage Agric. Products, Agric. 
Res. Org., Volcani Cent., Bet Dagan, Israel. 

Avocado, banana, mango and apple fruits were inoculated 
with 7 fungi. Of these, Botrytis cinerea, Penicillium expansum 
and Diplodia natalensis (Botryodiplodia theobromae] were 
fast growing. Alternaria tenuis [A. alternata] and Pesta/otia sp. 
grew slowly and the rate of growth of Col/etotrichum 
g/oeosporioides [Giomerel/a cingulata] and Trichothecium 
roseum depended on the fruit sp. Physiological changes during 
ripening of infected fruit were basically similar to those in 
uninfected fruit, but were greatly accelerated. A correlation was 
obtained between rate of fungal development (incubation period 
and rot development) and the extent of acceleration of respira
tion and ethylene evolution. Fungal infection had a similar 
effect to that caused by exogenic ethylene treatment of sound 
fruit. 

107 DEAK, T. [Microbial-ecological principles in controlled 
atmosphere storag~. of fruits and vegetables.] GyiimOlcsBk es 
zOldsegfelek ellenorzOtt kOrnyezetben tOrtenO t3rol3s3nak 
mikrobiol6giai-Okol6giai elvei. In Microbial associations and 
interactions in food. Proc. 12th International IUMS-ICFMM 
Symposium. Budapest, Hungary; Akademiai Kiad6 (1984) 9· 
22 [Hu, en, 9 tab., 10 fig., 12 ref.] Dep. Microbial., Univ. Hart. 
Budapest, Pf. 49, Hungary, H-1502. 

Experiments were carried out on microbiological aspects of 
storage under controlled conditions in the laboratory, in an 
experimental chamber and in a commercial storehouse. The 
labora!ory experiments were conducted using Penicillium 
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expansum, Aspergillus versicolor, Aureobasidium pu/lulans 
and Flavobacterium s~. isolates from stored plant products. The 
growth of microorgamsms was studied at various temp. (5, 10, 
!5°C), water activity (0.92, 0.95, 0.99 and approx. I) and 
atmospheric composition (normal, oxygen content reduced to 
5%, C02 content increased to 10%). Growth was inhibited to a 
greater extent by an increase in C02 content than by a reduction 
in oxygen content. Opt. storage conditions do not necessarily 
ensure max. inhibition of the growth of microorganisms. 

Pome fruit 

See also abst. 300 

108 METLITSKII, Z. A.; VOROB'EV, V. F. /Increasing the 
capacity of apple fruits for long term storage. Sadovodstvo, 
Vinogradarstvo i Vinodelie Moldavii (1983) No.5, 44-45 [Ru] 
NIZI Sadovodstva Nechernozemnol Polosy, Moscow-Biry
ulevo, USSR. 

In 2-year trials, the cultivars Melba, Antonovka 
Obyknovennaya and Wealthy were treated with calcium chlo
ride as a pre-harvest spray or a post-harvest dip, and Fundazol 
[benomyl] was also used alone or with ca!ctum chloride (8 
treatments). The fruits were stored at 0-3°C in 20 kg boxes until 
late February. One percent calcium chloride applied 5 and 3 
weeks before harvest, with 0.1% benomyl added to the second 
spray, gave fruits with the highest Ca content, lowest disease 
incidence and longest storage life. 

109 KARAOULANIS, G. The effect of storage conditions on 
the quality of pears "Krystalli" variety. Acta Horticulturae 
(1984) No. 161,47-56 [En, fr, 20 ref.] Food Technology Insti
tute, Lykovrissi-Amaroussion, Athens, Greece. 

Fruits picked in early August were stored in air or CA for 
307 days at 0 to I °C. The best results were obtained by storing 
in 5% C02 + 3%01 at 92% RH and 0°; fruits stored in this CA 
also had a shelf liie of 6 or more days. 

110 BOND, E. J.; HERNE, D. H. C. The potential of carbon 
dioxide and low-oxygen atmospheres for control of winter eggs 
o( the European red mite, Panonychus ulmi (Acari: Tetrany
chidae), on harvested apples. Proceedings of the Entomological 
Society of Ontario (1983, pub!. 1984) 114, 11-14 [En, 5 ref.] 
Research Station, Agriculture Canada, London, Ontario, N6A 
5B7, Canada. 

The effect of carbon dioxide combined with low levels of 
oxyg-en on winter eggs of Panonychus ulmi on harvested apples 
was investigated at 0.5-3.3 and l2°C with exposure times of 
2-191 days. The eggs were killed in atmos~heres of75%carbon 
dioxide and I% oxygen or 9% carbon dioxtde and 0.5% oxygen 
at l2°C with a 4-day exposure period. Similar results were 
obtained in an atmosphere containing 65% carbon dioxide and 
2.5% oxygen in a 14-day period. The combined effects of low 
oxygen and high carbon dioxide appeared to be necessary for 
complete control, especially at temperatures around 1 °C. 

111 BEBEE, C. N. (COMPILER) The protection of pome 
fruits, 1979-March 1985. Citations from Agricola concerning 
diseases and other environmental considerations. Bibliographies 
and Literature of Agriculture, US Department of Agriculture 
(1985) No.4!, 204 pp. [En] USDA, Beltsville, MD 20705, 
USA. 

The bibliography, which includes information on storage 
diseases, includes 1635 references. An index is appended. 

112 EDNEY, K. L.; MORTON, A. Post-harvest diseases of 
apple aod pear. In Report East Mailing Research Station for 
/984. Maidstone, Kent, United Kingdom (1985) !51 [En 

The main fungi involved in mouldy core, which develops in 
storage, were Alternaria spp. and Stemphylium spp. and some 
evidence was obtained that infection is derived from inoculum 
which contaminates the flower parts. 

A new problem developed during storage of the 1984 
Bramley crop; unidentified Mucor spp. were isolated from rot
ting core tissue and Phytophthora syringae was sometimes also 
present. The infection appears to be associated with sterile 
brown lesions, provisionally described as 'corky core', for which 
no cause has as yet been determined. Damage by diphenylamine 
treatment may be involved. 

International Biodeterioration 1986 Vol. 22 No. 1 

Trials ofvinclozolin led to a recommendation that it could 
be used as a substitute for benomyl where resistant Botrytis strs. 
cause problems on pears. It also provided some control of brown 
rot (Monilia [Monilinia] fructigena). 

113 PRUSKY, D.; BAZAK, M.; BEN-ARIE, R. Development, 
persistence, sunival, and strategies for control of thiabendazole
resistant strains of Penicillium expansum on pome fruits. 
Phytopathology (1985) 75 (8) 877-882 [En, 21 ref., 6 fig., 2 
tab.] Agric. Res. Org., Volcani Cent., Bet Dagan, Israel. 

Both the proportion of isolates tolerant of thiabendazole at 
40 ~-tg/ml and the persistence of this characteristic after a single 
transfer on apples increased during 3 consecutive years of pos
tharvest treatment with this fungicide. Tolerance was main
tained when the isolates were grown for 20 transfers on a 
fungicide-free medium or when they were inoculated into and 
recovered from untreated apple fruits for 5 transfers. Fruit 
decay and initiation of sporulation always deveoped more slowly 
after inoculation with tolerant strs. than with sensitive ones. In 
the absence of fungicides, fruit decay caused by mixtures of 
sensitive and tolerant strs. developed at a rate similar to that 
caused by the sensitive str. alone. The proportion of tolerant 
spores collected from decayed fruit inoculated with a mixture of 
strs., with no thiabendazole selection pressure, showed a rapid 
decline. Three strategies were compared for the control of a 
highly tolerant population of P. expansum: uniform treatment 
with a mixture of fungicides; heterogeneous treatment in which 
2 fungicides were applied separately to different lots of fruit 
placed in the same storeroom; and a combination of treatments 
in which a mixture of fungicides and a single fungicide were 
applied to different lots of fruits placed in one storeroom. All 3 
strategies significantly reduced decay incidence in relation to 
the control, but the last caused the most rapid decline in the 
proportion of tolerant strs. 

114 SAMS, C. E.; CONWAY, W. S. Effects of controlled 
atmosphere and calcium infiltration on decay of Delicious apples. 
Plant Disease (1985) 69 (9) 747-750 [En, 24 ref., 4 fig.] Dep. 

PI. Soil Sci., Univ. Tennessee, Knoxville, TN 37996, USA. 
Delicious apples were harvested, sorted for uniformity and 

divided into three 12-fruit lots. One lot was further divided and 
treated with 0, 2, 4 or 8% solutions of CaC!2 by pressure infiltra
tion (68.95 kPa). All3lots were wound·inoculated with a conid
ial suspension of Penicillium expansum. The CaClrtreated 
fruit were then transferred to storage at 0°C; the other 2 lots 
were placed in either 3% 0 2 + 2% C02 or I% 0 2 controlled
atmosphere (CA) storage at oo. After 3 months, the CaCI,
treated fruit were 5-!9% firmer and had 29-47% less area of 
decay than the control (0% CaC!2). The 3% 0 2 + 2% C02-
treated fruit and the I% 0 2-treated fruit had 44 and 46% less 
area of decay and were 12 and 20% firmer, respectively, than the 
control fruit. After storage, all fruit were held at 20° for 3 d. 
The rate of decay at 20° was slower in the 8% CaCI2-treated 
fruit than in either the CA-stored or control fruit. 

Stone fruit 

115 SINGH, R. S.; PRASHAR, M. Studies on Rhizopus rot of 
peach and its control. Indian Journal of Mycology and Plant 
Pathology (1984, pub!. !985) 14 (2) !85-187 [En,4 ref., I tab.] 
Dep. Pl. Path., Punab Agric. Univ., Ludhiana, Punjab, India. 

R. stolonifer caused losses in peach fruits during storage 
and transit in Ludhiana. Fruit rot developed at 20 and 25°C, 
with no infection at 10 or 35°. Rot progressed rapidly at RH 
80% and above. The best control was given by actidione fol
lowed by boric acid. 

Tropical and Subtropical fruit 

116 LEONG, P. C.; LEE, S. K.; LAM, P. F.; YAZID, M. Qual
ity control and effects of benomyl treatments and packing meth
ods on mangoes transported from northern peninsular Malaysia 
to Singapore. Singapore Journal of Primary Industries (!984) 
12 (2) 74-77 [En, I ref., 2 pl.] Sembawang Field Experimental 
Station, 17 km Sembawang Road, Singapore 2776. 

Mangoes (cv. Harumanis) packed in corrugated fibreboard 
cartons transported in unrefrigerated trucks arrived in very 
good condition with little mechanical damage. Although the 
incidence of postharvest rots was low, the use of a benomyl dip 



(800 l'g/ml for 10 minutes) significantly reduced infection. 
Since the method of P.ackaging (tight pack vs. individual pack) 
did not produce significant effects on physical damage, rots or 
firmness. the cheaper and more convenient tight pack is 
recommended. 

117 SPITLER, G. H.; ARMSTRONG, J. W.; COUEY, H. M. 
Mediterranean fruit fty (Diptera: Tephritidae) host status of 
commercial lemon. Journal of Economic Entomology (1984) 
77 (6) 1441-1444 [En, 10 ref., 4 fig.] Horticultural Crops 
Research Laboratory, ARS, USDA, Fresno, California 93747, 
USA. 

The status of lemons of the commercial varieties Eureka 
and Lisbon grown in California as host-fruits for Ceratitis 
capitata was determined in laboratory studies in Hawaii in 
1981-82. The lemons were artificially exposed in cages to 7500 
adults. Estimated populations of 515 982 eggs in 1609 lemons 
resulted in only 5 live pupae. These few survivors were well 
below quarantine requirements of 1 survivor /33 333 lemons. 
The results confirmed- that the 2 cultivars should not be consid
ered as host-fruits for the tephritid. 

118 SWAINE, G.; MELKSHAM, K. J.; CORCORAN, R. J. 
Dimethoate dipping of Kensington mango against Queensland 
fruit fly. Australian Journal of Experimental Agriculture and 
Animal Husbandry (1984) 24 (127) 620-623 [En, 6 ref.] 
Department of Primary Industries, Indooroopilly, Queensland 
4068, Australia. 

Dipping mangoes in Queensland for 0.5 or 3 min in solu
tions of dimethoate (nominally 375 or 500 mg/litre) was highly 
effective against infestation by Dacus tryoni, with more than 
99.9% mortality. Residual dimethoate from dipping the fruit for 
3 min at a nominal 500 mgJ.litre was below the maximum limit 
in Australia of 2 mgfkg. Differences between calculated (nomi
nal) and actual strengths of dimethoate dip solutions could not 
be accounted for by hydrolysis. 

119 PANDEY, R. S.; BHARGAVA, s. N.; SHUKLA, D. N.; 
DWIVEDI, D. K. Two new fruit diseases caused by Alternaria 
alternata. International Journal of Tropical Plant Diseases 
(1984) 2 (I) 79-80 [En, 5 ref., 2 fig.] Univ. Allabahad, Allaha
bad-211002, India. 

A new fruit rot of Phyllanthus emblica and stalk end rot 
and premature fruit fall of mango caused by A. alternata were 
observed for the first time in Allahabad. Symptoms and patho
genicity are described. 

120 GUTTER, Y. Combined treatment with thiabendazole 
and 2-aminobutane for control of citrus fruit decay. Crop Pro
tection (1985) 4 (3) 346-350 [En, 8 ref., 2 tab.] Dep. Fruit Veg. 
Storage, Agric. Res. Org., Volcani Cent., P.O. Box 6, Bet 
Dagan, 50250, Israel. 

These compounds, when used together, show good compat
ibility, giving better results in the rost~harvest control of green 
moulds (Penicillium digitatum) o citrus fruits than treatment 
with either of the individual components. The combination also 
has a wider antifungal spectrum than each of the 2 components 
alone, is active against benzimidazole-resistant strs. of the fun
gus, and has the advantages of both thiabendazole and 2-
aminobutane. 

121 ACHILEA, 0.; FUCHS, Y.; CHALUTZ, E.; ROT, I. The 
contribution of host and pathogen to ethylene biosynthesis in 
Penicillium digitatum-infected citrus fruit. Physiological 
Plant Pathology (1985) 27 (1) 55-63 [En, 19 ref., 2 fig., 1 tab.] 
Agric. Res. Organisation, Volcani Cent., Bet Dagan 50250, 
Israel. 

In fruits of the grapefruit cv. Marsh Seedless 6 d after 
inoculation with either an ethylene-producing or a non-ethy~ 
lene-producing isolate, relatively low levels of ethylene were 
produced by the apparently healthy region, at the edge of rot. 
Levels were higher in regions of the peel showing symptoms. but 
only in fruits infected with the ethylene-producing isolate; 
symptoms and the 1-aminocyclopropane-1-carboxylic acid 
(ACC) content of the peel were similar to those in fruits inocu
lated with the non-producing isolate. The use of radiolahelled 
precursors showed that the ethylene produced in the healthy 
parts of the fruit originated from methionine, that in the 
mfected parts mostly from glutamic acid. Ethylene production 
by the healthy part of the fruit was markedly enhanced by ACC 
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and to a lesser extent by CuSO,, but it was inhibited by ami
noethoxyvinylglycine (A VG). Production by infected peel and 
by P. digitatum in culture was not affected by ACC, but was 
markedly inhibited by CuSO, and, to a lesser extent, by A VG. 
These results suggest that ethylene production in the healthy 
part of the fruit is of plant origin, whereas the markedly 
enhanced production of ethylene by the P. digitatum-infected 
regions is mostly or entirely of fungal origin. 

122 CHAUHAN, S.; GUPTA, A. K. Three new rots of Termi
nalia fruit caused by Penicillium spp. in Pacbmarhi biDs of 
Madhya Pradesh. National Academy of Sciences Letters, India 
(1984) 7 (12) 361-363 [En, 4 ref., 2 fig.] Sch. Studies Bot., 
Jiwaji Univ., Gwalior-474 011, India. 

Fruits ofT. belerica and T. chebula were severely rotted by 
P. citrinum, P. variabi/e and P.frequentans. Initial damage was 
caused by birds and insects, the wounds becoming infected by 
inoculum from plant debris and infected fruits which fall pre
maturely and lie on the soil in the Terminalia forests. 

123 NAQVI, S. A. M. H. Fruit rot of Coccinia indica W. 
and A. caused by Colletotrichum destructivum O'Gara. 
National Academy of Sciences Letters, India (1985) 8 (5) 135-
137 [En, 4 ref., 1 fig.] Phytopath. Res. Lab., Dep. Bot., Govern
ment Science Coli .• Gwalior, India. 

Considerable losses are caused by this hitherto unreported 
fruit rot in this cucurbitaceous crop under field conditions. 
Infection occurs at all stages of fruit growth and 60-75% disease 
incidence was recorded. 

124 ADISA, V. A. Effects of the biodeterioration caused by 
two molds on some food substances of Ananas comosus. 
Phytoparasitica (1985) 13 (2) 113-120 [En, 17 ref., 5 fig.] Dep. 
Bot. Microbial., Univ. Ibadan, Jbadan, Nigeria. 

Spoilage by Curvularia verruculosa produced complete 
loss of sugars in pineapple fruits. In C. verruculosa- and Cerato
cyslis paradoxa-diseased fruits, complete loss of citric acid was 
recorded, accompanied by an increase in the total protein con
tent. The total acidity of infected fruits varied between pH 4 and 
6, while that of control fruits was pH 6.2-6.5. C. paradoxa and 
C. verruculosa showed opt. mycelial production at pH 6 and 7. 
respectively. 

125 ULLASA, B. A.; RAWAL, R. D. A new fruit rot of guava 
caused by Sclerotium rolfsii. Current Science, India (1985) 54 
(10) 470-471 [En, 4 ref., 2 fig.] Indian lost. Hart. Res., Ban
galore 560 080, India. 

Incidence of this storage disease in local markets was 1-2% 
and the rot was also noticed occasionally in the field on low 
hanging fruits before harvest. Infection occurred without injury 
and the mycelium covered the entire surface within 1 wk. Typi
cal sclerotia were formed after 1 wk and these were viable even 
after 1 yr. 

126 ECKERT, J. W.; OGAWA, J. M. The chemical control of 
postharvest diseases: subtropical and tropical fruits. Annual 
Review of Phytopathology (1985) 23, 421-454 [En, 212 ref., 1 
fig.] Dep. Pl. Path., Univ. California, Riverside, CA 92521, 
USA. 

This review covers the control of diseases of citrus, banana, 
mango, pawpaw, pineapple, avocado and minor fruits, with ref
erence to strategies for disease control and fungicide treatments. 

127 CHILE, S. K. Oxidative metabolism under Botry
odiplodia fruit rot pathogenesis. Indian Journal of Mycology 
and Plant Pathology (1984, pub!. 1985) 14 (2) 138-142 [En, 
hindi, 15 ref., 3 tab.] Dep. Bot., Dr. Harisingh Gaur 
Vishwavidyalaya, Sagar 470 003, India. 

Fruits of apple, mango, guava and lemon infected with B. 
theobromae showed higher polyphenoloxidase, cytochrome oxi
dase and dehydrogenase activity than healthy ones. Peroxidase 
increased in rotten apple and lemon but remained suppressed in 
guava and mango. Catalase activity exhibited a general 
decrease in infected fruits. The metabolic interactions of various 
oxidases and their role in pathogenesis are discussed. 

128 LAI, B.; ARYA, A.; AGARWAL, R.; TEWARI, D. K. Bio
chemical changes in guava fruit infected with Phomopsis psidii. 
Acta Botanica Indica (1985) 13 (I) 124-126 [En, 8 ref., 2 tab.] 
Bot. Dep., Allahabad Univ., Allahabad 211002, India. 
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The changes occurring in amino acid, organic acid, sugar 
and ascorbic acid contents of infected fruit are reported. 

Tomato, etc. 

129 PARTHASARATHY, V. A.; MEDHI, R. P.; GOHSH, S. P. 
Effects of certain post-harvest treatments on ripening and g_uality 
of tomato fruits. Progressive Horticulture (1983) IS (I /2) 119-
121 [En, 2 ref.]ICAR Research Complex for N.E.H. Region, 
Shillong 793 003, India. 

In one experiment with mature green fruits of 4 cultivars 
Ethrel [ethephon] at 250 or 500 p.p.m. was applied as vapour 
(24 h in air-tight containers) or as a dip (2-4 minutes) treat
ments. In another experiment mature green fruits of 2 cultivars 
were treated with 2 fungicides or 6% Waxol (in each case with 
500 p.p.m. ethephon) or hot water (55°C) and then with 500 
p.p.m. ethephon. In the first experiment, ethephon at 500 p.p.m., 
applied by either method, hastened ripening by 4 days and 
reduced fruit weight loss by about 13%. At room temperature 
moisture loss was highest in the round-shaped cv. La Bonita and 
lowest in the pear-shaped cv. Punjab Chhohara; the cultivars 
Roma and AC-2466-27 gave intermediate results. In the second 
experiment the hot water treatment hastened ripening best and 
improved fruit quality. 

130 PETTIPHER, G. L.; WILLIAMS, R. A.; GUTTERIDGE, C. S. 
An evaluation of possible alternative methods to the Howard 
Mould Count. Letters in Applied Microbiology (1985) I (3) 49-
51 [En, 7 ref., I fig.] Cadbury Schweppes pic, Lord Zuckerman 
Res. Cent., Reading Univ., Reading RG6 2LA, United 
Kingdom. 

The Direct Epifiuorescent Filter Technique (DEIT) could 
be used as an alternative to the Howard Mould Count (HMC) 
to enumerate mould, bacteria and yeast in tomato concentrate. 
The DEFT counts of microorganisms before and after thermal 
treatment were similar. APT and chitin assays were also 
examined as possible alternatives. 

131 ADISA, V. A. Some extracellular enzymes associated 
with two tomato fruit spoilage molds. Mycopathologia ( 1985) 
91 (2) 101-108 [En, 22 ref., 7 tab.] Dep. Bot., Univ. Ibadan, 
Nigeria. 

Aspergillus flavus produced amylases on basal and starch
containing media, A. }Umigatus only on starch medium. A. 
jlavus produced lesser quantities of cellulolytic enzymes than A. 
fumigatus. Production of amylases and cellulases by A. jlavus 
was best at 25•c and pH 6-8 and by A.fumigatus at 35-40° and 
pH 7. Two pectinolyt•c enzymes, polymethylgalacturonase and 
pectinomethyltranscliminasc, were identified in vivo with both 
moulds and an endopolygalacturonase was also associated with 
A. fumigatus. 

132 MOHAMMED, M.; SEALY, L. Extending the shelf-life of 
melongene (Solanum melongena L.) using polymeric films. 
Tropical Agriculture (1986) 63 (I) 36-40 [En, 19 ref., 6 tab.] 
Central Exp. Sta., Centeno, Trinidad and Tobago. 

Fruits of the aubergine cultivars La Pastora and Long 
Purple were individually sealed in films of low density polyethyl
ene, high density polyethylene, shrink-wrap and wrapped in 
paper bags, and examined for marketable quality after 10 and 
17 d of refrigeration at 8-9°C. Film-wrapped fruits of both 
cultivars were of excellent quality after 10 d refrigeration, but 
only La Pastora fruits remained in good condition after 17 d, 
and an additional I d exposure to ambient temp. reduced quality 
only marginally. Seal packaging of aubergines in high density 
polyethylene appears to be a useful and beneficial supplement to 
refrigeration, especially with the cultivar La Pastora. 

Root vegetables 

133 BEDLAN, G. (Botrytis storage rot of onion.] Botrylis
Lagerfiiule der Zwiebel. Pjlanzenschutz (1985) No.9, 4-5 [De, 
1 fig.] Bundesanstalt fiir Pftanzenschutz, Vienna, Austria. 

Neck rot and storage rot of onion are caused mainly by 
Botrytis cinerea and also B. ac/ada. Infection occurs in the field, 
encouraged by wet weather. Dead onion leaves are infected first, 
followed by the neck, then the bulb. Symptoms are described. 
Control measures include: avoidance of excessive N fertilizer; 
early seeding using dressed seed; harvesting before the leaves 
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die; removal of injured onions before storage; artificial drying; 
and use of chemicals. Pungent and coloured cultivars are less 
susceptible to the disease. 

134 OGUNDANA, S. K. Extracellular enzymes of yam rot
causing pathogens. Nigerian Journal of Microbiology ( 1982) 2 
(2) 150-153 [En, 12 ref., I tab.] Univ. Ife, Ile-Ife, Nigeria. 

The pathogens produced abundant cellulase, polygalac
turonase, amylase and urease. All except Botryodiplodia the
obromae also produced abundant lipase. Production of 
phosphatase and pectate lyase was low m B. theobromae and 
Fusarium monilijorme (Gibberellafujikuroi]. Only Aspergil
lus niger did not produce protease or DNase. 

135 OLUTIOLA, P. 0. Polygalacturonase and pectin lyase of 
Penicillium sclerotigenum. Nigerian Journal of Microbiology 
(1982) 2 (2) 154-167 [En, 28 ref., 5 fig.] Univ. Ife, Ile-Ife, 
Nigeria. 

The fungus, isolated from yam, grew in synthetic liquid 
medium with pectic substance as sole C source, releasing pro
teins which exhibited polygalacturonase and pectin lyase activi
ties. These enzymes were also present in mycelial extracts and 
Penicillium-infected yam tissues but were absent from healthy 
tissues. The enzymes were separated by molecular exclusion and 
ion exchange chromatography into 3 components. The mol. wt., 
estimated by gel filtration on sephadex G-100 was approx 72 
000. Opt. temp. for activity of polygalacturonase and pectin 
lyase was 35°C and the pH optima were 5 and 8.5, respectively. 

136 SzARKA, J.; LuKACS, J. [Plant pathological and techno
logical causes or onion rot.] A vOrOshagyma rothad;isinak 
k6rtani cs technol6giai okai. Novenywide/em (1985) 21 (5) 
193-195 [Hu, en, ru, 7 ref., 2 fig.] Exp. Sta.lnst. Veg. Crops, 
Budateteny, Budapest, Hungary. 

Fungi (Fusarium oxysporum, F. moniliforme (Gibberel/a 
fujikuroi] and F. so/ani) were isolated from 74% and bacteria 
(Pectobacterium carotovorum [Erwinia carotovora subsp. 
carotovora] and Pseudomonas [gladioli pv.] alliicola) from 
II% of 402 infected onions. Rotting was caused mainly by the F. 
spp. and can be controlled only by providing suitable transport 
and storage conditions. 

Potato 

See also abst. 283 

137 BooTH, R. H. Management of potato insects in stores. 
In Report of the XXVII Planning Conference on integrated pest 
management. June 4-8, 1984, Lima-Peru. Lima, Peru; Inter
national Potato Center (1984) 75-89 [En, 12 ref.]lnternational 
Potato Center, PO Box 5969, Lima, Peru. 

General problems in the management of pests of stored 
polatoes (including insects and post-harvest losses, food addi
tives, economic thresholds, types of damage and key pests) are 
discussed in the first part of this review, and research accom
plishments in Peru are dealt with in the second, with special 
reference to integrating insect management with storage needs, 
aphids, virus build-up, potato tuber moth (Phthorimaea 
opercu/ella], integrating post-harvest with pre-harvest manage
ment of P. operculella and (for P. opercu/ella) the evaluation of 
damage and control (with physical barriers, repellents, water, 
pheromones, plant resistance and biological and chemical 
insecticides). 

138 SCURRAH, M.; RAMAN, K. V. Breeding and screening 
for resistance to major potato pests. In Report of the XXVII 
Planning Conference on integrated pest management. June 
4-8, /984, Lima-Peru. Lima, Peru; International Potato 
Center (1984) 103-113 [En, 2 ref., I fig.] International Potato 
Center, PO Box 5969, Lima, Peru. 

The key pests of potato in developing countries are 
Phthorimaea opercu/el/a, P[remnotrypes] suturical/us, 
L(iriomyza] huidobrensis, M[yzus] persicae, P. latus 
[?Polyphagotarsonemus latus] and thrips; the involvement of 
the International Potato Center with studies on plant resistance 
against them is briefly reviewed. Priority has been given in Peru 
to studies on plant resistance to Phthorimaea opercule/la as a 
pest in the field and in stored potatoes. Some results of such 
studies are presented and discussed. 



139 RAMAN, K. V. Progress in pheromone utilization and 
other novel control practices. In Report oft he XXVII Planning 
Conference on integrated pest management. June 4-8, 1984, 
Lima-Peru. Lima, Peru; International Potato Center (1984) 
217-233 [En, 16 ref., 2 fig.] International Potato Center, PO 
Box 5969, Lima, Peru. 

The topics discussed in this review of investigations (mainly 
in Peru) on the use of pheromones against pests of potato 
include the identification and synthesis of pheromones (espe
cially those of Phthorimaea operculel/a, Scrobipalpopsis 
solanivora, Prodenia eridania [Spodoptera eridania] and S. 
exempla), the field and storage application of pheromones, 
monitoring (of Phthorimaea operculella. Scrobipalpula 
abso/uta and Symmetrischema p/aesiosema), mass trapping 
(against P. operculella), and mating disruption (using multi
layered lure tape and microencapsulation against P. 
operculella). The results are also presented of preliminary 
investigations on the use of sticky traps to control Liriomyza 
huidobrensis. 

140 MANSOUR, S. A. Protection of stored potatoes from the 
larvae of potato tuber moth by coating tubers with a thin layer of 
insecticide. Pesticides (1984) 18 (9) 40-42 [En, 7 ref., I fig.] 
Laboratory of Applied Organic Chemistry, National Research 
Centre, Dokki, Cairo, Egypt. 

Residual films left on potato tubers after dipping them in 
solutions containing 0.06% methomyl or 0.8% propoxur before 
storage effectively protected them against the larvae of 
Phthorimaea operculel/a in Egypt. Methomyl gave complete 
protection for up to 25 weeks of storage under either cold or 
warm conditions, while propoxur remained effective for up to 18 
weeks under cold and up to 10 weeks under warm conditions. 
Laboratory tests with treated potatoes that were afterwards 
peeled and exposed to larvae of P. operculella indicated that the 
msecticides dtd not penetrate below the peel. 

141 WORKMAN, M.; HOLM, D. G. Potato clone variation in 
blackspot and soft rot susceptibility, redox potential, ascorbic 
acid, dry matter and potassium. American Potato Journal 
(1984) 61 (12) 723-733 [En, es, II ref.] Dep. Hort., Colorado 
State Univ., Fort Collins, CO 80523, USA. 

Tubers of 11 clones were compared for susceptibility to 
blackspot (BS) and soft rot (SR), both caused by Erwinia 
carotovora subsp. atroseptica, redox potential (R) and ascorbic 
acid (A), dry matter (DM) and K contents. Evaluations were 
made before and after 6 months' storage at 3 •c. Clonal beha
viour was generally consistent over 2 years. Si;.nificant differ
ences occurred among clones for each trait, except R. BC9289-l 
was least susceptible to BS and SR. BS and SR were positively 
correlated in 5 of8 comparisons, but neither was correlated with 
A orR. BS was positively correlated with DM in the autumn, 
but not after·storage, and was negatively correlated with K. SR 
evaluated in air or air+ C01 was positively correlated with DM 
in only 2 of 8 comparisons. SR susceptibility did not increase 
with storage when inoculated discs were incubated in air but did 
so when discs were incubated in air+ 8% C01. A was negatively 
correlated with R before storage only and A decreased by vary
ing amounts in all clones during storage. 

142 EL-GOORANI, M.A.; EL-KAZZAZ, M. K.; KABEEL, M. T.; 
EL-KASHEIR, H. M. The nature and extent of postharvest 
losses of potatoes in Egypt. Egyptian Journal of 
Phytopathology (1982, pub!. 1985) 14 {If2) 139-145 [En, ar, 8 
ref., 5 tab.] Dep. Pl. Path., Univ. of Alexandria, Alexandria, 
Egypt. 

Data are presented on postharvest losses in the early sum
mer, summer and seed potato crops and in nili crops (grown 
from locally produced tubers of the summer crop after storage 
for 4 months or more). Although mechanical inJury accounted 
for a large proportion of the losses, nonparasitic disorders, insect 
damage and diseases were also significant. 

Green and salad vegetables 

143 DAVIES, R. M.; HEALE, J. B. Botrytis cinerea in stored 
cabbage: the use of germ-tube growth on leaf discs as an indica
tor of potential head rot. Plant Patholow (1985) 34 (3) 408-
414 [En, 12 ref., I fig., 4 tab.] Dep. Bioi., Queen Elizabeth Coli., 
Univ. London, London W8 7 AH, United Kingdom. 
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The growth of germ-tubes of B. cinerea at 24 •c on leaf 
discs of 6 cabbage cultivars, taken from heads prior to storage, 
was directly related to the proportion of whole heads developing 
B. rots during storage for 6 months at 1-2°. Dipping heads in 
iprodione before cold storage substantially reduced losses, par
ticularly in the most susceptible cv. Decema Extra. Both leaf 
disc assays of germ-tube growth and studies of whole heads in 
store indicated si~nificant and similarly ranked differences in 
cultivar susceptibility. 

144 PRESLY, A. H. Studies on Botrytis spp. occurring on 
onions (Allium cepa) and leeks (Allium po"um). Plant Pathol
ogy (1985) 34 (3) 422-427 [En, 12 ref., 4 tab.] Natn. Veg. Res. 
Sta., Wellesbourne, Warwick CV35 9EF, United Kingdom. 

B. byssoidea (mycelial neck rot) was more prevalent than 
B. a/Iii (sclerotia! neck rot) on the leaves of field onions and the 
bulbs of stored onions grown in some of the areas where onions 
or onions and leeks had previously been grown sequentially. G. 
byssoidea and B. porri were also isolated from leeks. Spores of 
B. al/ii, B. byssoidea (from onions and leeks), B. porri and B. 
[Scleroliniaj squamosa caused infection of seedhngs of salad 
(green) and bulb onions. Inoculation with S. squamosa spores 
caused severe infection of seedling leaves, but inoculation with 
mycelial discs caused little damage to onion bulb tissue. By 
comparison, mycelial discs of the remaining spp. were highly 
pathogenic to bulbs. The practical implications of disease trans
fer of certain of these spp. between onions and leeks are 
discussed. 

Legumes 

145 KAHRER, A. [The bean weevil (Acanthoscelides obtec
tus Say.),] Der Speisebahnenkafer (Acanthosce/ides obtectus 
Say.). Pjianzenschutz (1985) No. I, 6-7 [De, I ref., 2 fig.] 
Bundesanstalt flir Pftanzenschutz, A-1020 Vienna, Austria. 

The biology, harmfulness and control of Acanthoscelides 
obtectus, a senous pest of bean (Phaseolus vulgaris and P. 
multiflorus [P. coccineus]) in Styria, Austria, are outlined. 
Recommended control measures include use of uninfested seed, 
keeping storage premises free of the pest throughout the year, 
protecting beans against infestation while drying out, harvesting 
beans as soon as possible and chemical control in the field with 
pyrethroid sprays during at the time of pod maturity. 

146 SHIRVANI, M.; BERGER, H. [Possibilities of controlling 
the bean weeYil (Acanthoscelides obtectus Say.) in storage.] 
Moglichkeiten der Bekampfung des Speisebohnenkafers 
(Acanthosc/eides obtectus Say.) auf dem Lager. Pflanzen
schulz ( 1985) No. I, 7 [De, 3 ref.] Bundesanstalt flir Pflanzen
schulz, A-1020 Vienna, Austria. 

The measures recommended for controlling Acanthosce
lides obtectus in stored beans [Phaseolus vulgaris] in Austria 
are outlined. They include the avoidance of placing infested 
beans from the field in storage; keeping the storage premises and 
packaging material free from infestation; avoidance of mixing 
beans harvested in different years; disinfestation of harvested 
seeds by cold treatment (at -JO•C for 3 days); where possible, 
heat treatment (at 55°C for 3 days) to kill larvae and adults 
inside the harvested seeds; storage only in sealed premises; and, 
in an emergency, control by fumigation. 

Mushrooms 

See also abst. 384 

FISH AND SEAFOOD 

See also absts. 24, 37. 245 

147 KUEH, C. S. W.; CHAN, K.-Y. Bacteria in bivalve shell
fish with special reference to the oyster. Journal of Applied 
Bacteriology (1985) 59 (I) 41-47 ]En, 26 ref., I fig., 4 tab.] 
Dep. Appl. Sci., Hong Kong Polytech., Kowloon, Hong Kong. 

The bacterial flora of the Pacific oyster Crassostrea gigas, 
the sea mussel Perna viridis and the arkshell clam Scapharca 
cornea, differed considerably from that of seawater in both 



48 

numbers and generic composition. The numbers of hetero
trophic bacteria in the bivalve shellfish, including the anaerobes 
and spore-forming bacteria, were greater than that in the sur
rounding water. The results suggest that the stomach flora of 
oysters are mainly derived from the external environment and, 
through a process of selection and multiplication, that it may be 
gradually replaced by a more indigenous population which 
dominates the lower digestive tract. 

148 WENTZ, B. A.; DURAN, A. P.; SWARTZENTRUBER, A.; 
SCHWAB, A. H.; MCCLURE, F. D.; ARCHER, D.; READ, R. B., JR. 
Microbiological qualily of crabmeat during processing. Journal 
of Food Protection (1985) 48 (I) 44-49 [En, 7 ref., 6 tab.] Div. 
Microbiol., FDA, Washington, DC 20204, USA. 

Duplicate samples of crab and crab meat (body meat and 
claw meat) were collected 4 times a day for 2 consecutive days 
at 7 in-line locations (plus finished product claw and body meat) 
along the processing lines of 47 crab meat plants located along 
the Atlantic Ocean and Gulf of Mexico coasts of USA. All the 
plants adhered to Good Manufacturing Practice, as determined 
by visual inspection. Two sanitation inspections and sample 
collections were conducted at 5-month intervals to reflect sea
sonal variation. In all, 8477 in-line samples and 2459 finished 
product units of blue crab and crab meat and 522 in-line sam
ples and 128 finished product units of red crab and Maine crab 
and crab meat were analyzed microbiologically. Geometric 
mean aerobic plate count at 35'C (APC 35) values increased 
from 1200 CFU/g before pick to 20 000 CFU/g in the finished 
product (body meat). For claw meat, APC 35 values increased 
from 15 000 CFUfg before pick to 24 000 CFU/g in the fin
ished product. Aerobic plate count at 30' (APC 30) values were 
consistently higher (2-fold or less) than APC 35 values. 
Coliform counts in both finished products were .,19/g in 
approx. 60% of the units. Coliforms exceeded 500/g in 3.8 and 
3.2% of the finished product units for body meat and claw meat, 
respectively. Geometric mean Escherichia coli counts were <3 
for all sample sites and finished products, with only 3.3 and 2.7% 
of the units showing detectable E. coli for body meat and claw 
meat, respectively. Geometric mean values for Staphylococcus 
aureus were 16.8/g for finished body meat and 16.0/g for fin
ished claw meat; approx. 20% of the units of both finished 
products had S. aureus values > IOOfg. S. aureus counts 
increased significantly after picking. 

149 STENSTROM, 1.-M. Microbial ftora of cod fillets (Gadus 
morhua) stored at z•c in different mixtures of carbon dioxide 
and nitrogen/oxygen. Journal of Food Protection (1985) 48 (7) 
585-589 [En, 38 ref., I fig., 2 tab.] Dep. Applied Microbiol., 
Chern. Cent., Univ. Lund, P.O. Box 124, S-221 00 Lund, 
Sweden. 

Cod fillets were stored in different combinations of carbon 
dioxide and oxygen/nitrogen at 2°C and the development of the 
microftora was studied during storage. The shelf life, expressed 
as the time for the microflora to reach I X 106 CFUfg, succes
sively increased as the C02 concentration increased. No signifi
cant effects were noted whether oxygen or nitrogen was used 
together with C02 to comprise the gas mixtures. In 100% C02, 

the total aerobiccountdid not exceed I X 106 CFU/g during the 
storage period. The microflora of the fresh cod fillets consisted 
of Flavobacterium spp., Alteromonas putrefaciens. Moraxel/a
like organisms and Pseudomonas spp. After 6 days of storage in 
air, the total aerobic count had reached 5 X to7 CFU/g and the 
microftora was dominated by A. putrefaciens (62%) and non
fluorescent Pseudomonas spp. (28%). After 26 to 34 days of 
storage, Lactobacillus spp. and A. putrefaciens dominated the 
spoilage flora in the different ;,as mixtures and the total count 
amounted to 3 X 105 to 2 X 10 CFU/g. The ratio of Lactobacil
lus spp. at the termination of storage in the different gas mix
tures increased in the order of air<50%C02/50%N2 
<50%C02/50%02 <90%C02/IO%N2 <IOO%C02 
<90%C02/I0%02, whereas the ratio of A. putrefaciens 
decreased in the same order. Considering the technical difficul
ties in using an atmosphere at 100% C02 and the microftora 
developing during storage in the different gas mixtures, it is 
suggested that a suitable gas mixture for retail packages should 
be 50% C02/ 50% 0 2• 

International Biodeterioration 1986 Vol. 22 No. I 

ISO ACUFF, G.; IZAT, A. L.; FINNE, G. Microbial flora of 
pond-reared tilapia (Tilapia aurea) held on ice. Journal of Food 
Protection (1984) 47 (10) 778-780 [En, 7 ref., 3 fig., I tab.] 
Seafood Techno!. Sect., Dep. Anim. Sci., Texas A&M Univ., 
College Station, TX 77843, USA. 

Microbiological and chemical characteristics for tilapia 
reared in 0.25-acre artificial ponds were investigated. At time of 
harvest; av. bacterial count of the pond-reared fish was 7.3 X 
to2 fern while pond water contained 2.2 X to' organisms per mi. 
Moraxella-Acinetobacter and Micrococcus were initially the 
dominant organisms present on the fish. The total bacterial 
count of the tilapia decreased during the first 3 d of storage on 
ice and then remained stable for the next 6 dafter which there 
was a sharp increase. Pseudomonas became the dominant 
organism during the later stages of ice-storage. Total volatile 
nitrogen and pH increased with increasing aerobic plate counts. 

151 SMITH, R.; NICKELSON, R.; MARTIN, R.; FINNE, G. 
Bacteriology of indole production in shrimp homogenates held at 
different temperatures. Journal of Food Protection (1984) 47 
(II) 861-864 [En, 9 ref., I tab.] Dep. Anim. Sci., Texas A&M 
Univ., College Station, TX 77843, USA. 

Homogenized, head-on, white shrimp (Penaeus setiferus) 
were held at 4, 12 and 22'C until putrefactive spoilage 
occurred. Repetitive bacterial sampling was performed and 
1647 bacterial isolations were made from the shrimp homage
nates. Of these, 42 isolates (2.6%) produced indole. Isolates that 
produced indole belonged to the genera Flavobacterium 
(52.4%), Aeromonas (23.8%), Proteus (21.4%) and Yersinia 
(2.5%). No Escherichia coli were isolated. A. and P. spp. exhib
ited proteolysis and were able to produce indole in shrimp 
extracts without added L-tryptophan. These organisms favoured 
higher growth temp. The majority of the F. isolates were 
psychrotrophic, non-proteolytic and could not produce indole in 
shrimp extracts without added L-tryptophan. Suppression of 
bacterial reproduction with antibacterial compounds inhibited 
indole production. Two paths of indole production are suggested 
based on temp. of decomposition. 

152 MATCHES, J. R.; LAYRISSE, M. E. Controlled atmos
phere storage of spotted shrimp (Panda/us platyceros). Journal 
of Food Protection (1985) 48 (8) 709-711 [En, 12 ref., I fig., I 
tab.]lnst. Food Sci. Techno!., Univ. Washington, Seattle, WA 
98195, USA. 

Spotted shrimp were stored head on and head off on melt
ing ice in air and controlled atmosphere for 14 d to test effects of 
controlled atmosphere on storage life of the shrimp. Pure C02 
was allowed to "flow through the controlled atmosphere chamber 
at the rate of 0.5 L/min maintaining a 100% C02 atmosphere. 
Aerobic bacteria counts, ammonia, weight loss and sensory 
analyses were determined initially and after 7 and 14 d. Bacte
rial counts increased more rapidly and to higher levels in air 
pack than controlled atmosphere samples. Sensory evaluation 
showed air-pack head-off samples to be unacceptable after 14 d 
of storage but CO,-packed samples had only moderate discolor
ation and no detectable off-odours. These data show that spotted 
shrimp could be shipped on ice under controlled atmosphere to 
fresh fish markets. 

153 WELSH, P. C.; SIZEMORE, R. K. Incidence of bacter
emia in stressed and unstressed populations of the blue crab, 
Callinectes sapidus. Applied and Environmental Microbiology 
(1985) 50 (2) 420-425 [En, 20 ref., 2 fig., 2 tab.] Dep. Bioi. Sci., 
Univ. North Carolina, Wilmington, NC 28403, USA. 

The incidence ofbacteraemia in blue crab is reported to be 
in excess of 80%. Because these results have been controversial a 
field study was initiated to determine the effect of commercial 
capture and handling stresses on the incidence and levels of 
infection. The majority (75%) of "unstressed" crabs were 
bacteraemic. Crabs subjected to the stresses of commercial cap
ture, handling and transport showed a higher incidence of infec
tion (91 %). Vibrio spp. were primarily responsible for 
progressive infections in commercially stressed crabs and were 
the predominant bacterial type in heavily infected crabs. 

154 BARANOWSKI, J. D. Low-temperature production of 
urocanic acid by spoilage bacteria isolated from mahimabi 
(Coryphaena hippurus). Applied and Environmental Microbi
ology (1985) 50 (2) 546-547 [En, 15 ref., I tab.] Dep. Food Sci. 
Human Nutr., Hawaii Univ. at Manoa, Honolulu, HI 96822, 
USA. 



Urocanic acid production was studied in 166 bacterial cul
tures isolated from mahimahi which had been stored for 14 days 
on ice in seawater. After 4 days of incubation at l0°C in histi
dine-supplemented trypticase soy broth, urocanic acid was mea
sured by thin-layer chromatography. Fifty-eight of the cultures 
were positive for urocanic acid, with the 8 most active isolates 
producing c. 10 mg/100 mL It is suggested that urocanic acid 
may be a useful alternative to histamine as a spoilage index in 
scombroid and other fish that are rich in endogenous histidine. 

MEAT 

See also absts. 8, 18, 26, 32, 46, 245, 252 

155 NIELSEN, H.-J. S.; ZEUTHEN, P. Influence of lactic acid 
bacteria and the overall flora on development of pathogenic bac
teria in vacuum·packed, cooked emulsion-style sausage. Journal 
of Food Protection (1985) 48 (I) 28-34 [En, 47 ref., 8 tab.] 
Food Techno!. Lab., Tech. Univ. Denmark, DK-2800 Lyngby, 
Denmark. 

A study was done on the influence of the saprophytic flora 
andjor lactic acid bacteria on development of Staphylococcus 
aureus, Bacillus cereus, Salmonella typhimurium, S. enteri
tidis and Yersinia enteroco/itica in vacuum-packed bologna
type sausage; Clostridium perfringens was tested in vacuum
packed frankfurters. Both lactic acid bacteria and the normal 
flora affected growth of the pathogenic bacteria. At low temp. 
increasing inhibition was noted by the lactic acid bacteria acting 
on Staphylococcus aureus and Y. enteroco/itica. The normal 
flora severely restricted growth of Y. enterocolitica and salmo
nellae but not that of S. aureus. B. cereus was strongly inhibited 
by lactic acid bacteria, whereas C. perfringens did not grow in 
the vacuum packages with the concomitant flora. 

156 DAHER, N. S. EL; SIMARD, R. E. Putrefactive amine 
changes in relation to microbial counts or ground beer during 
storage, Journal of Food Protection (1985) 48 (I) 54-58 [En, 
19 ref., 2 fig., 3 tab.] Centre de recherche en nutrition, Univer
site Laval, Sainte-Foy, Que. GIK 7P4, Canada. 

Seven amines currently found in ground beef, 1,3 diamino
propane, histamine, cadaverine, putrescine, spermine, 
spermidine and tyramine, were evaluated as indicators of total 
bacterial, J'sychrotrophic and coliform counts in raw ground 
beef store for 12 days at 4, 7 and 10°C. At 2-day intervals, 
amines were analyzed by extraction with 0.6 N HC104, separa
tion by ion exchange column chromatography, and detection by 
ninhydrin. Lysine decarboxylase positive bacteria (LD+) during 
storage at 4° were also studted. Correlation and regression anal
ysis were used to determine the relationship of amine concn to 
bacterial count. The percentage oflysine decarboxylase-positive 
bacterial colonies increased until the 6th day of storage and the 
decreased until the 12th day. Total and psychrotrophic bacterial 
counts ranged from 102 to 109 bacteria{g and were correlated 
significantly with putrescine, 1,3 diammo-propane, tyramine, 
cadaverine and spermidine. Cadaverine was the only amine that 
correlated significantly with coliforms (P;;.0.95). 

157 HUHTANEN, C. N.; TRENCHARD, H.; MILNES-MCCAF
FREY' L. Inhibition or Clostridium botulinum in comminuted 
bacon by sbort~chain alkynoic and alkenoic acids and esters. 
Journal of Food Protection ( 1985) 48 (7) 570-573 [En, 9 ref., 2 
tab.] E. Reg. Res. Cent., ARS, USDA, Philadelphia, PA 19118, 
USA. 

Several short-chain alkynoic and alkenoic acids and esters 
were screened for inhibition of gas production by C. botulinum 
in cans of comminuted, nitrite-free, temperature-abused bacon. 
The most active compounds were propiolic (2-propynoic) acid, 
methyl and ethyl propiolate, 2-propenoic acid, methyl and ethyl 
propenoate, and mono- and dimethyl and ethyl fumarate. 
Maleic acid, methylmaleic acid, ethyl maleate, 2-methyl prope
noic acid, trans-2-methyl crotonic acid, 3·methyl-2-butenoic 
acid, 3-methylallyl alcohol, vinyl crotonate, methyl-malonic 
acid, dimethyl ~lutarate, 2,4-hexadien-1-ol, cis-3-hexenoic acid, 
4-pentenoic ac1d, trans-2-pentenoic acid and ethylidene acetic 
ac1d were less active. A more comprehensive study on the inhibi
tion of toxin formation by C. botulinum in comminuted nitrite
free bacon was done by comparing equimolar quantities of some 
of these compounds w1th NaN~ at 120 l'gfg and sorbic acid at 
9 and 18 mM (0.10 and 0.20%). These studies showed that 
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propiolic acid was more effective than either nitrite or sorbic 
acid. Compounds in this study less active than nitrite or sorbic 
acid were 3-methylallyl alcohol, 2,4-hexadien-1-ol, dimethyl 
glutarate and methylmaleic acid. 

158 SKELLEY, G. C.; FANDINO, G. E.; HAIGLER, J. H.; SHER
ARD, R. C., JR. Bacteriology and weight loss of pork carcasses 
treated with a sodium hypochlorite solution. Journal of Food 
Protection (1985) 48 (7) 578-581 [En, 16 ref., 3 tab.] Animal 
Sci. Dep., Clemson Univ., Clemson, SC 29631, USA. 

Of 132 pork carcasses investigated, 36 were washed with 
tap water and 96 with tap water plus 200 p.p.m. sodium hypo
chlorite. In 16 carcasses measured ror total aerobic psychro
trophs, a reduction (P<0.05) in the bacterial level was found on 
those carcasses treated with sodium hypochlorite. Generally 
there was a linear relationship between reduction of shrinkage 
and length of spraying with sodium hypochlorite. 

159 CORDRAY, J. C.; HUFFMAN, D. L. Comparison of three 
methods ror estimating surface bacteria on pork carcasses. 
Journal of Food Protection (1985) 48 (7) 582-584 [En, II ref., 
3 tab.] Dep. Anim. Dairy Sci., Alabama Agric. Exp. Sta., 
Auburn Univ., AL 36859, USA. 

Surface bacteria on skinned and scalded pork carcasses 
were evaluated using 3 different techniques: moist-swab contact 
(swab method); direct agar contact (Rodac method); and mylar 
adhesive tape (mylar method). The objective ofthis study was to 
investigate the feasibility of using one of the less expensive and 
quicker techniques as a tool for estimating microbial loads. 
Thirty-six pork carcasses were evaluated for surface contamina
tion at 4 locations (ham, loin, shoulder and inside the thoracic 
cavity). Statistical analysis utilized the log1y of the number of 
observations per cm2• For all4locations eva uated, there was a 
difference (P<0.05) between the swab and Rodac methods. A 
significant difference was also observed betweeen the swab and 
mylar methods; however, there was no significant difference 
between the Rodac and the mylar methods. The correlalion 
coefficients between methods were: swab vs. Rodac (0.43); swab 
vs. mylar (0.46); and Rodac vs. mylar (0.62). These data sug
gest that the use of mylar adhesive tape is a good alternative 
method for estimating surface bacterial loads. 

160 STERN, N. J.; HERNANDEZ, M. P.; BLANKENSHIP, L.; 
DEIBEL, K. E.; DOORES, S.; DoYLE, M.P. (ET AL.) Prevalence 
and distribution of Campylobacter jejuni and Campylobacter 
coli in retail meats. Journal of Food Protection (1985) 48 (7) 
595-599 [En, 23 ref., 2 fig., 2 tab.] Meat Sci. Res. Lab., ASJ, 
Beltsville Agric. Res. Cent., ARS, USDA, Beltsville, MD 
20705, USA. 

Nine cooperating labs. distributed throughout USA, deter
mined the interlaboratory reproducibility of a sensitive, selec· 
tive method for isolation of C.jejuni and C. coli from foods, and 
determined the prevalence and distribution of the organisms in 
retail meats. A double-blind inoculated/recovery experiment 
demonstrated the ability to detect 2 cells of C.jejuni and C. coli 
per g of meat at a rate of 96% among the cooperating labs. 
However, a 7.5% false-positive rate for the preseumptive detec
tion of the organisms was also reported. Samples of ground beef, 
beef flank steak, Iamb stew meat, broiler chicken, pork sausage 
(without antimicrobials), and pork chops were selected to assess 
the presence of C. spp. Each cooperator purchased 5 of each of 
the above samples from the refrigerated case of 2 retail outlets 
at quarterly intervals throughout the year. A total of 2160 retail 
samples were analysed for the presence of C. jejuni and C. coli. 
Results indicated that about 30% of the 360 chickens sampled 
yielded C. spp. Analysis of 1800 red meat products yielded C. 
spp. at a rate of about 5.1 %. Pork samples yielded C. coli and 
other meats yielded C. jejuni. Higher numbers of isolations 
from the red meats were made during June and Sept. (8.6%) as 
compared with Dec. and March ( 4.2%). These results provide a 
baseline for the prevalence of C. spp. in these selected foods, and 
also support epidemiological data associating mishandled foods 
of animal origm as a potential vehicle in human gastroenteritis. 

161 Nwosu, V. C. Prevalence of coagulase-positive Staph
ylococcus in market meats in Awka. Journal of Food Protection 
(1985) 48 (7) 603-605 [En, 17 ref., 2 tab.] Dep. Industrial 
Microbial., Anambra State Univ. Techno!., Awka Campus, 
Awka, Anambra State, Nigeria. 

Sixteen samples each of various beef parts including mus
cle, liver, kidney, heart and intestines from a local market in 
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, Awka, Nigeria were analysed for presence of coagulase-positive 
· S. spp, A total of 80 meat samples was evaluated of which 54 

(67.5%) had coagulase-positive staphylococci. The percentage 
of the various meat samples that had coagulase-positive staphy
lococci was 18.8% for muscle, 75% for liver, 68.8% for kidney, 
75% for heart and 100% for intestinal samples. Muscle tissue 
had the lowest staphylococcal count log (1.65-2.97 jg), whereas 
intestinal samples had the highest count (log 5.88-6.97g). The 
organ meats had staphylococcal counts of log 3.10-4.89/g for 
liver samples, log 3.27-4.75/g for kidney samples and log 3.15-
4.90/g for heart samples. 

162 SIMARD, R. E.; ZEE, J.; L'HEUREUX, L Microbial 
growth in carcasses and boxed beef during storage. Journal of 
Food Protection (1984) 47 (10) 773·777 [En, 14 ref., 7 fig., 2 
tab.] Centre de Recherche en Nutrition, Univ. Laval, Sainte
Fay, Que. G I K 7P4, Canada. 

Fresh western-Canadian beef delivered to an eastern
Canadian terminal was evaluated for microbial contamination 
of carcasses (front and rear portions) and of boxed beef (heat 
and clip-sealed). Total microbial counts during a 12-month 
sampling varied from log10 values of 6.28 in front portions of 
carcasses to 7.10 in clip-sealed boxed beef. Lactobacillus counts 
were higher in clip-sealed boxed beef (6.93) than in the front 
portion of carcasses (4.39). Total and faecal coliform counts 
were much higher in vacuum-packed beef than in carcass beef 
(4.42 and 0.97, respectively). Microbial spp. isolated from car
casses and vacuum-boxed beef varied markedly, with 
Pseudomonas spp. as predominant in carcasses and a mixed 
flora of P. spp., Lactobacillus spp. and Aeromonas spp. in vac
uum-packed beef. 

163 KRIAA, H.; ARTHAUD, J. F.; FOURNAUD, J. Contamina
tion and bacterial retention capacity of beef carcasses at the 
abattoir. Journal of Applied Bacteriology (1985) 59 (I) 23·28 
[En, 27 ref.] CNRZ-INRA Lab. Recherches Viande, F-78350 
Jouy-en-Josas, France. 

Samples of superficial muscle (12.5 cm2) from 6 carcasses 
were examined at hide removal and then at evisceration (6 min 
later), before splitting (12 min later), splitting (18 min later), 
weighin~ (24 min later) and after spray cleaning (30 min. later). 
Contammation varied along the processing line, but the pattern 
depended on the contamination at the dressing station. It 
decreased or remained unchanged during the first 12 minutes 
and then increased, even without addition contamination. The 
contamination varied according to carcasses and micro-orga
nisms studied and was not greatly affected by spray cleaning. 
The number of bacteria retained changed at a rate similar to 
that of the contaminants. The attachment was instantaneous. 
Contamination and bacterial attachment processes, arc 
discussed. 

164 LEE, B. H.; SIMARD, R. E. Three systems for biochemi
cal characterization of lactobacilli associated with meat spoil
age. Journal of Food Protection (1984) 47 (12) 937-942 [En, 
21 ref., 4 tab.] Res. Sta., Agriculture Canada, St-Jean-sur
Richelieu, Que., Canada J3B 6Z8. 

Three methnds (APIZYM, Minitek and VPI systems) 
were compared for their ability to characterize some Lactoba
cillus isolates from anaerobically spoiled meats. Nineteen 
authentic L. cultures obtained from various sources were also 
compared. Greening spoilage isolates from frankfurters were 
identified as L viridescens by the APIZYM and Minitek tests. 
L. isolates from spoiled veal were identified as L. plant arum by 
one of the 3 methnds. Other isolates which could not be assigned 
to a generic level appeared to be atypical streptobacteria or 
beta bacteria. Except for some disagreement in the identity of L. 
among the 3 systems, they proved useful in distinguishing 
between the different L 

165 ALONGE, D. 0. Bacteria causing beef spoilage in a meat 
shop in Jbadan. Nigerian Journal of Microbiology (1982) 2 (2) 
168-172 [En, 14 ref., 2 tab.] Univ. Ibadan, lbadan, Nigeria. 

The main spoilage organisms belonged to the genera 
Micrococcus, Lactobacillus, Flavobacterium and 
Pseudomonas. P. spp. were isolated under both warm and cold 
storage conditions and constitute the major bacteria responsible 
for spoiling stored meat. 
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166 DAINTY, R. H.; EDWARDS, R. A.; HIBBARD, C. M. 
Time course of folatile compound formation during re£rigerated 
storage of naturally contaminated beef in air. Journal of 
Applied Bacteriology (1985) 59 (4) 303-309 [En, 17 ref., 4 
tab.] AFRC, Food Res. Inst. Bristol, Langford, Bristol BSI8 
7DY, United Kingdom. 

The microbial flora of naturally contaminated beef in air 
was similar to that frequently recorded for meat stored under 
gas permeable films. Compounds produced as a result of micro
bial growth were acetoin, diacetyl, 3-methyl-1-butanol, 2-
methyl-1-propanol, ethyl esters of acetic, propionic, butyric, 
isovaleric and hexanoic acids, methane thiol, dimethylsulphide, 
1-undecene and 1,4-undecadiene. The first 4 compounds, which 
are known end-products of Brochothrix thermosphacta metab
olism, were consistently detected at earlier stages of storage 
than the others, all of which have been shown to be prnduced by 
Pseudomonas spp. A pattern of odour development consistent 
with the chemical changes was also observed. 

167 SHAW, B. G.; PUCKEY, D. J.; MACFIE, H. J. H.; BOLT, S. 
J. Classification of some lactic acid bacteria from vacuum
packed meats by direct probe mass spectrometry. Journal of 
Applied Bacteriology (1985) 59 (2) 157·165 [En,l7 ref., 6 fig., 
I tab.] AFRC Meat Res. lnst., Langford, Bristol BSI8 7DY, 
United Kingdom. 

Direct probe mass spectrometry (DPMS) has been applied 
to the classification of 40 strs. of lactic acid bacteria from refrig
erated vacuum-packed beef, pork, lamb and bacon. Five groups 
were distinguished which corresponded closely to those detected 
in a previous numerical taxonomic study. Two groups contained 
all 12 representatives of a cluster of unidentifiable non-aciduric 
streptobacteria whose sub-division is supported by other taxo
nomic evidence. All 21 strs. from a cluster of aciduric 
streptobacteria provisionally identified with Lactobacillus sake 
were contained in 2 further groups. The sub-division of these 
aciduric strains revealed by DPMS has not been verified by 
other techniques and requires further investigation. The fifth 
group contained Leuconostoc strs. The study demonstrates the 
value of DPMS in confirming and clarifying classification 
schemes obtained by conventional methods. 

POULTRY AND EGGS 

See also absts. 18. 245 

168 NEWEIGY, N. A.; EL-HUSEINY, T. M.; EL-FOULY, M. Z.; 
EL-MONGY, T. M. Incidence of Salmonella sp., Staphylococ
cus aureus, Streptococcus faecalis and Escherichia coli in 
chicken carcasses in Egypt. Annals of Agricultural Science, 
Moshtohor (1984) 21 (2) 425-433 [En, ar, 10 ref., 3 tab.] Fac. 
Agric., Moshtohor, Zagazig Univ., Egypt. 

Of 559 chickens collected from the main markets of Cairo 
during 1981 and subjected to microbiological estimation, 257 
were found to be Salmonella-positive. The percentages of Sal
monel/a-positive samples and mean counts of the other investi
gated organisms were higher during the hot seasons of spring 
and summer than autumn and winter and in large chickens(> I 
kg) than small chickens ( < I kg). 

169 MOUSSA, A. E.; SALEEM, R.; AL-JAWAD, L M. Chemi
cal and microbiological properties of sourmilk produced in 
Mosul Market, Iraq. Annals of Agricultural Science, 
Moshtohor (1984) 21 (2) 675-681 [En, ar, 15 ref., 2 tab.] Dep. 
Agric. Industries & Dairying, Cairo Univ., Egypt. 

The microflora of the samples examined revealed relatively 
high total bacterial count related mostly to the lactic acid bacte
ria. The percentages of contaminated samples with coliforms, 
Enterococci, Staphylococci, moulds and yeasts were 75, 100, 
1.67 and 75, respectively. Salmonella and Shigella were not 
present. 

170 OKAMOTO, K.; IWAKIRI, A.; AMEMIYA, J. [Bacteriologi
cal suney of the white meat of chicken, eaten raw.] Bulletin of 
the Faculty of Agriculture, Kagpshima University (I 985) 
No.35, 127-132 [Ja, en, 17 ref,; 3 fig., 7 tab.] 

Count of SPC (standard plate count agar), of coliforms 
(violet red bile agar) and of psychrophiles (CVT agar 6'C 10 
days) were 6.0, 5.0 and 6.2 (Iog10 number/g) respectively. 
Although counts of the bacteria were decreased by immersion in 



boiling water for I 0 seconds, they were still over 3.4. The results 
indicate the dangers of eating white meat raw of half-cooked. 

171 HAWA, S. G.; MORRISON, G. J.; FLEET, G. H. Method 
to rapidly enumerate Salmonella on chicken carcasses. Journal 
of Food Protection (1984) 47 (2) 932-936 [En, 13 ref., 4 tab.] 
Sch. Fond Techno!., Univ. New South Wales, P.O. Box I, Ken
sington, N.S.W., Australia 2033. 

Carcass rinses were centrifuged to sediment and concen
trateS. and other microbial cells. After washing and resuspend
ing the ~elleted cells to I ml, S. was selectively isolated and 
differentiated from other spp. by plating onto newly developed 
dulcitol bile novobiocin agar. Rapid lysine decarboxylase and 
ONPG tests were developed for biochemical confirmation of 
presumptive S. colonies. Fully confirmed S. counts were 
obtained within 48 h. The new method gave S. counts and 
detection rates that were significantly higher than those found 
by conventional enrichment, plating procedures. 

172 DICKENS, J. A.; COX, N. A.; BAILEY, J. S.; THOMSON, J. 
E. Automated microbiological sampling of broiler carcasses. 
Poultry Science (1985) 64 (6) 1116-1120 [En, 5 ref., 5 fig., I 
tab.] USDA, Richard B. Russell Agric. Res. Cent., P.O. Box 
5677, Athens, GA 30613, USA. 

The accepted, highly accurate method of whole bird rinsing 
for microbiological sampling of processed poultry carcasses 
(particularly for Salmonella) was automated and standardized. 
A multiunit bird rinser was designed, fabricated and compared 
microbiologically with the standard manual rinsing procedure. 
No major differences in total plate counts and Enterobacter
iceae counts were found, and Salmonella recovery by both pro
cedures was identical. 

DAIRY PRODUCTS 

See also absts. 89, 238, 244 

173 QUINTA VALLA, S.; CASOLARI, A. [Investigation into the 
occurrence of aflatoxin Ml in milk and milk products.j Indagine 
sulla presenza di aflatossina M/ nellatte e derivati. Industria 
Conserve (1985) 60 (2) 85-91 [ t, en, 48 ref.] Sta. Sperimentale 
per !'Industria delle Conserve Alimentari, Parma, Italy. 

Analysis of 70 samples of milk and milk products for 
aflatoxin M I by HPLC showed that 30 samples contained the 
toxin at 180-750 ngfkg. A more sensitive TLC method indi
cated that 19 fluid milk samples, 7 dried milks, 6 yoghurts and 7 
Parmesan cheeses contained aflatoxin Ml, max. concn. being 
434, 1.96, 334 and 1140 ng/kg, resp. 

174 BIGALKE, D. Cottage cheese quality - the importance 
of ingredients quality. Dairy and Food Sanitation (1984) 4 (12) 
482-483 [En, 4 ref.] Fond & Dairy Quality Management Inc., 
St. Paul, Minnesota, USA. 

Recommendations are given for microbiological standards 
for raw milk and cream destined for Cottage cheese manufac
ture. It is proposed that standard plate counts should be <50 
000 organismsfml, count after pasteurization <1000/ml and 
psychrotrophic count <I 000/ ml in both milk and cream. There 
should be no off-flavours and no foreign or inhibitory substances 
present, and the cream should contain <10 coliformsfml. 
Starter activity should also be tested. The importance of ingre
dient quality in Cottage cheese manufacture is stressed. 

175 VARADARAJ, M. C.; NAMBUDRIPAD, V. K. N. Staphy
lococcus aureus in association with a few compmn contaminants 
in a dairy. Indian Journal of Dairy Science ( 1983) 36 (2) 200-
203 [En, 15 ref.] S. Reg. Sta., National Dairy Res. lost., Ban
galore 650 030, India. 

Sterilized skim milk was inoculated at 1 million c.f.u.Jml 
with either a wild strain of Staphylococcus aureus (isolated 
from khoa) or with a standard strain and then with either 
Escherichia coli, Aerobacter aero genes, a Bacillus sp., Strepto
coccus cremoris or Lactobacillus helveticus at 1000 c.f.u.Jml. 
After incubation at 37' C for 24 h, the wild strain of Staph. 
aureus grew well in the presence of E. coli or A. aerogenes but 
thermonuclease productiOn was reduced; Str. cremoris and L. 
helveticus inhibited growth and thermonuclease production by 
the wild strain of Staph. aureus. Growth and thermonuclease 
production by the standard Staph. aureus strain were inhibited 

51 

by ailS test microorganisms. Results indicate that milk products 
contaminated with enterotoxigenic strains of Staph. aureus are 
a potential health hazard, since some of the strains can grow and 
produce enterotoxins in the presence of a competitive 
microftora. 

176 RUBIN, H. E. Protective effect of casein toward Salmo
nella typhimurium in acid-milk. Journal of Applied Bacteriol
ogy (1985) 58 (3) 251-255 [En, 11 ref.] Dep. of Zoo!. & 
Physiol., Rutgers Univ., Newark, New Jersey 07102, USA. 

Lactic acid is the inhibitory agent in yoghurt responsible 
for the inhibition of Salmonella typhimurium. Casein, however, 
may exert a protective effect on survival of salmonella in acid
milk products. S. typhimurium died off 21.2% more rapidly in 
18-h yoghurt whey than in 18-h yoghurt at 37'C with a pH of 
3.85 and 1.42% lactic acid. When casein was added to yoghurt 
whey, salmonella die-off rate was reduced to that found in 
yoghurt. The rate remained unchanged when 4.8% sodium 
caseinate was added to the whey. When 0 to 14% casein was 
added to the acid-whey the die-off rate changed from 9.7 to 24.0 
min flog reduction of cells, resp. There was a direct correlation 
between the increase in casein concn. and length of survival of 
the salmonellas. At pH 3.85, 4.2 and 4.5, the die-off rate was 
6.5, 13.0 and 40 min/log reduction of cells in milk containing 
1.42% lactic acid, and 4.0, 10.0 and 33.3 minflog reduction, 
resp., in whey with 1.42% lactic acid. Thus, the protective effect 
of casein towardS. typhimurium increased as the pH increased. 
This indicates that casein exerts a protective effect on S. 
typhimurium in acid-milk products and the degree of protection 
depends on the casein concn., the form of the casein molecule 
and the pH. 

177 BATISH, V. K.; CHANDER, H.; RANGANATHAN, B. Prev
alence of enterococci in frozen dairy products and their pathoge
nicity. Food Microbiology (1984) 1 (4) 269-276 [En, 44 ref.] 
Dairy Microbiol. Div., National Dairy Res. lost., Karnal 
132001, India. 

Enterococci were present in all samples of frozen milk 
products (kulfi, kulfi mix, ice cream) examined in this study. 
Total bacterial counts and enterococcal counts were generally 
very high in kulfi (a frozen product similar to ice cream) and 
kulfi mix. Among 161 enterococcal isolates recovered, Strepto
coccusfaeca/is subsp.faecalis predominated (59), the majority 
of isolates coming from kulfi and kulfi mix; 27 strains were 
identified as S. faecalis subsp. zymogenes, 25 as S. faecalis 
subsp. liquefaciens, 18 as S. faecium, 5 as S. durans and 27 
were not identified. Although 58 cultures produced deox
yribonuclease, only 2 exhibited thermonuclease (TNase) pro
duction. Hyaluronidase activity was shown by 3 isolates, 31 
were alpha haemolytic and 5 showed beta haemolysis on rabbit 
blood agar. Of the 36 haemolytic strains tested, 21 produced 
lethal toxicity in mice and 20 showed culture virulence and were 
considered pathogenic. The 2 TNase positive strains of Strepto
coccus faecium produced fluid accumulation in ligated ileal 
loops of rabbits and distension in gastrointestinal tracts of infant 
mice. Since many of the enterococci isolated in this study are 
potential pathogens, it is concluded that frozen milk products 
require rigorous quality control during manufacture and subse
quent handling. 

178 BOSSUYT, R.; WAES, G. [Uses of ATP determination 
and impedance measurement for bacteriological testing of milk 
products.] Enkcle toepassingen van de A TP-bepaling en de 
impedantiemeting bij bet bacteriologisch onderzoek van zuivel
produkten. Voedingsmiddelentechnologie ( 1984) 17 (24) 24-29 
[Nl, en, 9 ref.] Rijkszuivelstation, Brusselsesteenweg 370, 9230 
Melle, Belgium. 

The following uses of A TP determination and impedance 
measurement are discussed: assessment of the bacteriological 
quality of raw milk and detection of post-pasteurization con
tamination of pasteurized milk (both methods); testing UHT 
milk for sterility (ATP method); and detection of bacteriophage 
problems in Cheddar cheese manufacture (impedance method). 

179 0GIHARA, H.; SATO, K.; SIMIZU, Y.; HARUTA, M. 
[Comparative studies on the IDF method and Japanese official 
method for the determination of bacterial counts in milk and milk 
products.] Journal of the Food Hygienic Society of Japan 
(1984) 25 (4) 366-370 [Ja, 10 ref.] Coli. of Agric. & Vet. Med., 
Nihon Univ., 34-1, Shimouma 3-chome, Setagaya-ku, Tokyo, 
Japan. 
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The JDF standard bacterial count method gave higher val
ues than the official Japanese method and a method recom
mended in the Japanese Food Hygiene Survey Manual (1978) 
on 7 samples each of raw and pasteurized milks. There was no 
significant difference between values obtained by the 2 Japanese 
methods. Counts tended to be highest with 25% Ringer's solu
tion as diluent for standard agar (IDF), followed by buffered 
physiological saline (survey method) and physiological saline 
(official Japanese). They also tended to be highest when the agar 
contained skim milk (as in the IDF method). However, not all 
differences were significant. Incubation at 30°C for 72 h (IDF) 
gave higher counts than incubation at 35 or 30°C for 48 h 
(Japanese methods). 

180 MOUSTAFA, M. K.; AHMED, A. A. H.; EL-BASSIONY, T. 
A.; ABOUL-KHIER, F. Microbiological quality of infant milk 
foods. Assiut Veterinary Medical Journal (1984) 12 (24) 163-
168 [En, 21 ref.] Dep. of Food Control, Assiut Univ., Assiut, 
Egypt. · 

30 retail samples of dried milk-based infant formulas (16 
locally made and 14 imported) were tested bacteriologically. 
Mean countsfg for 8 samples of Egyptian Riri, 8 of Egyptian 
Supramine and 14 of imported brands resp. were: total bacteria, 
1.64 million, 0.46 million and 61 000; cohforms, 103, 76 and 3; 
faecal coliforms, 220, 58 and 0; Bacillus cereus, 90, 200 and 20; 
and yeasts/moulds, 200, 100 and 20. No staphylococci were 
detected. Coliforms were found in I 5 local and 2 imported 
samples, and faecal coliforms in II local samples. B. cereus, 
which was found in 13 local and 11 imported samples, increased 
from< 102 to> 104/ml when reconstituted baby food was held 
for 6 h at ambient temp. (37°C}. 

181 MOUSSA, A. E.; SALEEM, R. M.; AL-JAWAD, I. M. The 
microbiological quality of the marketed kishfa in Mosul Market, 
Iraq. Annals of Agricultural Science, Moshtohor (1984) 21 (2) 

. 663-668 [En, ar, 7 ref., 2 tab.] Dep. Agric. Industries and 
Dairying, Cairo Univ., Egypt. 

The microftora of 145 samples of" Alkishfa" dairy product 
were determined. The microftora was mostly lactic acid strepto
cocci with an average of 8 X 107 cellsfg while the moulds and 
yeasts count was 3.2 X I 02 cells/g. Ninety-seven percent of the 
'Samples contained pathogenic staphylococci. 

182 KANDLER, 0.; KUNATH, P. Lactobacillus kejirsp. nov., 
a component of the microflora of kefir. Systematic Applied 
Microbiology (1983) 4 (2) 286-294 [En, 33 ref., I fig., 4 tab.] 
Botanisches Inst. Univ. Munchen, Menzinger Str. 67, D-8000 
MUnchen 19, German Federal Republic. 

About 100 strs. of heterofermentative rod-shaped lactic 
acid bacteria have been isolated from kefir grains and drink 
kefir, respectively. These isolates differ from Lactobacillus 
brevis and the other spp. of heterofermentative lactobacilli so 
far validly ~ublished w1th respect to biochemical characteristics 
and DNAJDNA homology. They are thus considered as repre
sentatives of the new species L. kefir. 

Milk 

See also absts. 3, 34 

183 POERNOMO, S.; HARDJOUTOMO, S.; SUTARMA [Isola
tion of Campylohacter fetus subsp. intestinalis from bovine mi1k 
in Garut, West Java,] lsolasi Campy/obacter fetus subspecies 
intestinalis dari sapi perah asal Garut Jawa Barat. Penyakit 
Hewan (1984) 16 (27) 183-187 [In, en, 13 ref.] Balai Penelitian 
Penyakit Hewan, Bogar. Indonesia. 

Campylobacter fetus subsp. intestinalis was identified by 
culture, microscopic, biochemical and serological tests and fluo
rescent antibody technique in 3 samples of milk suspected of 
causing diarrhoea among local people. The samples also con
tained Salmonella spp. and Escherichia coli in addition to other 
bacteria. 

184 BARZOI, D.; TuLUS, L. [Effectiveness of some working 
methods for detection of Staphylococcus aureus in dried milk.] 
Eficienta unor metode de lucru pentru decelarea S. aureus din 
laptele praf. Revista de Cre~terea Animate/or (1984) 34 (11) 
42-49 [Ro, en, fr, ru, 9 ref.] Lab. Cent. pentru Controlul Ah
mentelor de Origine Anim .• Bucharest, Romania. 

International Biodeterioration 1986 Vol. 22 No. I 

5 different procedures for detection of coagulase-positive 
Staphylococcus aureus in dried milk are fully described. The 
repair method recommended by Hurst et al. [DSA 38, 6579] 
was used to reactivate heat-damaged staphylococci. The proce
dure selected for detection consisted of inoculation of the recon
stituted milk into Giolitti-Cantoni broth for 48 h at 37°C, and 
transfer to Baird-Parker agar for 48 hat 37°C. A 2nd procedure 
involving use of a hyper-saline broth (7.5% NaCI) as enrich
ment medium gave results very similar to those of the chosen 
procedure, except that the counts of S. aureusfg dried milk 
were lower. 

185 WAFS, G.; BOSSUYT, R.; MOTTAR, J. A rapid method 
for the detection of non-sterile UHT milk by the determination of 
the bacterial ATP. Milchwissenschaft (1984) 39 (12) 707-711 
[En, de, fr, 10 ref.] Gov. Dairy Res. Sta., Melle, Belgium. 

A rapid method, based on measurement of bacterial A TP 
by bioluminescence using luciferin-luciferase after elimination 
of non-bacterial ATP, was compared with the frequently-used 
pH method. Samples of sterile UHT milk were contaminated 
with ~7-day-old spores or vegetative cells of various organisms 
at a level of <!Of!, and incubated for I, 2 or 3 days at 30°C. 
Large numbers of spores were also added to raw milk which was 
given UHT treatment such that 1-10 spores/! survived. Both 
post- and pre-treatment contamination could be detected by 
determining bacterial ATP after 3 days at 30°C; heat shock (10 
min/80°C) prior to incubation of sporeformers was disadvanta
geous. In practical tests, contaminated samples were generally 
detected by the ATP method within 3 days, but the pH method 
(pH <6.5 or >6.8 indicative of non-sterility) was not suffi
Ciently sensitive. 

186 ROBERTS, D. Microbiological aspects of goats' milk. A 
Public Health Laboratory Service survey. Journal of Hygiene 
(1985) 94 (1) 31-44 [En, 18 ref.] Food Hygiene Lab., Cent. 
Public Health Lab., 175 Colindale Avenue, London NW9 5HT, 
UK. 

In June 1982-May 1983, 41 UK laboratories examined 
2493 samples of goats' milk. Of the samples, 79 and 76% gave 
bacterial plate counts of <105/ml at 37 and 22°C, resp.; 71% 
had coliform count <100/ml and 91% had Escherichia coli 
counts of< 10/ml. Staphylococcus aureus was detected in only 
4% of samples; only 2 had counts > 104/ml. Samples from 
supermarkets and health food shops tended to be oflower micro
biological quality than samples from other sources. 
Campy/obacter jejuni was found in I sample (which also con
tained E. coli); Yersinia enteroco/itica was found in 2 samples, 1 
of which was of very poor quality. Bacillus cereus was found in 3 
of 1348 samples, but salmonellae were not detected in 2462 
samples. 86.7% of 2368 samples passed the methylene blue test. 
No sample gave a positive Brucella ring test. B. cereus, Staph. 
aureus, Y. enteroco/itica and Salmonella typhimuriurn grew 
well in goats' milk kept for 24 hat 4-30°C and survived for over 
72 h; Clostridium perfringens grew only slowly and Camp. 
jejuni did not grow at all. Results indicate that microbiological 
problems with goats' milk arise from poor hygiene rather than 
by transmission direct from goats. 

187 FRANCIOSO, E.; CELANO, G.; TIECCO, G. [Survey of the 
hygienic state and quality of milk for smaU-scale cbeesemaking.] 
Indagini sullo state igienico e sulle qualita dellatte destinate 
alia piccola industria casearia. Archivio Veterinario Italiano 
(1984) 35 (5/6) 262-265 [It, en, 2 ref.] lstituto di Ispezione 
degli Alimenti, Univ. di Bari. Bari, Italy. 

Most of 17 samples of milk examined were of ~or quality. 
All but 2 had mesophilic bacterial counts > 10 /ml and all 
samples studied had psychrotrophic counts of 104-109/ml. 
Except for I, all contained enterobacteria at 30-1 millionfml; 12 
contained E. coli (MPN 3-150/100 ml), 10 contained staphylo
cocci at 20-300/ ml and all but I contained Streptococcus fae
calis with MPN >I 000/ I 00 mi. Most samples showed signs of 
contamination with dirt. Altogether, 160 strains of enteric bac
teria were isolated. Of 110 strains of Staphylococcus tested, 
only 13 were demonstrably non-pathogenic. The results indicate 
that this type of milk should be filtered prior to transporting and 
should be pasteurized before usc for cheesemaking. 



188 MISTRY, V. V.; KOSIKOWSKI, F. V. lllfluence of potas
sium sorbate and hydrogen peroxide on psycbrotrophic bacteria 
in milk. Journal of Dairy Science (1985) 68 (3) 605-608 [En, 
13 ref.] Dep. of Food Sci., Cornell Univ., Ithaca, New York 
14853, USA. 

Potassium sorbate was added to freshly pasteurized, 
homogenized milk at 0.075, 0.1 and 0.2%. Shelf-life of these 
milks at 6.8 "C was compared with that of control milks without 
sorbate. Bacterial growth was markedly retarded and shelf-life 
of milk increased with 0.2% potassium sorbate. The inhibitory 
effect of 0.075 and 0.1% sorbate on psychrotrophic bacteria in 
milk depended upon initial psychrotrophic bacterial load. 
Sorbate at >0.1% imparted a slightly sweet flavour to the milk. 
Adding 0.075% potassium sorbate alone or in combination with 
0.005% H20l to pasteurized milks suppressed bacterial growth 
and increaseo shelf-life to >26 days at 6.8"C. Optimum concn. 
for potassium sorbate (used alone) in milk was between 0.075 
and 0.1%. 

189 BIGALKE, D. Post pasteurization contamination case 
history No.1- Dairy and Food Sanitation (1985) 5 (3) 107-108 
[En] Food & Dairy Quality Management Inc., St. Paul, Minne
sota, USA. 

A case is quoted of a liquid milk processing plant where 
milk ~uality declined over a 2 yr period, leading to inadequate 
shelf hfe and consumer complamts. The problem was traced via 
7-day psychrotrophic counts to post-pasteurization contamina
tion, arising from leakage of glycol into milk through cracks in 
the cooling section of the HTST pasteurization unit. It is 
emphasized that the problem was solved by effective analysis of 
samples taken at key points in the production line, indicating 
that replacement of plates in the HTST unit was necessary. 

190 JODRAL VILLAREJO, M.; ZURERA COSANO, G.; JORDANO 
SALINAS, R.; POLO VILLAR, L. M.; POW LORA, R. (!nvestiga
tion of aflatoxins in natural, sterilized and powdered milk.] Inves
tigaci6n de aflatoxinas en leche natural, esterilizada yen polvo. 
Archivos de Zootecnia (1984) 33 (126) 189-198 [Es, en, 46 ref., 
4 tab.] Dep. Hygiene, Fac. Vet., Univ., C6rdoba, Spain. 

The presence of afiatoxins M and B was investigated in 
1150 milk samples from Andalusia collected throughout the 
year and in 330 sterilized milk samples and 77 samples of pow
dered milk. Aflatoxin M1 was detected in 15.2% of milk samples 
collected in winter and m 8.5% of samples collected in sprmg. 
Only 0.17% of milk samples contained aflatoxin B1• No aflatox
ins were detected in sterilized or powdered milk. 

191 YOUSEF, A. E.; MARTH, E. H. Degradation of aflatoxin 
M1 in milk by ultraviolet energy. Journal of Food Protection 
(1985) 48 (8) 697-698 [En, 5 ref.] Dep. Food Sci., Univ. Wis
consin-Madison, Madison, WI 53706, USA. 

Raw whole milk was artificially contaminated with 0.5 or I 
p.p.b. aflatoxin M1. Contaminated milk was exposed to UV
Irradiation from d1fferent sources and under different experi
mental conditions. In all instances, exposure to UV-irradiation 
caused aflatoxin M1 in milk to degrade. The magnitude of deg
radation (3.6 to 100%) depended on time of exposure (2-60 
min), volume of treated milk and design of the experiment. 
Presence of H20 1 (I%) in milk greatly enhanced degradation 
(100% in 10 min). 

Cheese 

See also absts. 29, 46 

192 MEDINA, M.; GAYA, P.; NUflEZ, M. Production of PR 
toxin and roquefortine by Penicillium roqueforti isolates from 
Cabrales blue cheese. Journal of Food Protection (1985) 48 (2) 
118-121 [En, 23 ref.] Dep. de Bioquimica y Microbial., Inst. 
Nacional de Investigaciones Agrarias, Apartado 8111, Madrid 
28040, Spain. 

33 Penicillium roqueforti strains, isolated previously from 
Cabrales blue cheeses [see DSA 43. 4687; Lail (1981) 61, 62], 
and 8 Collection strains were assayed bY. disk assay for toxin 
production using Bacillus megaterium {for PR toxin) and B. 
stearothermophilus (for roquefortine). The 21 isolates from the 
interior of the cheese produced from 0 to 20.30 (mean 1.89) mg 
PR toxin and from 0 to 0.48 (mean 0.18) mg roquefortine/100 
ml yeast extract sucrose (YES) broth; 12 isolates from the 
cheese surface produced from 0 to 6.47 (mean 1.64) mg PR 
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toxin and from 0 to 0.32 (mean 0.09) mg roquefortine/100 ml 
YES broth. Toxin production was affected by C source, with PR 
toxin production being reduced to 0-1.44 mg/100 ml when 
sucrose was replaced by lactose and to 0-0.10 mgj I 00 ml when 
sucrose was replaced by sodium lactate; roquefortme production 
was correspondingly reduced to 0-0.15 and 0.02-0.04 mg/100 
ml in the media containing lactose and sodium lactate. 

193 ZERFIR!DIS, G. K. Potential aflatoxin hazards to human 
health from direct mold growth on Teleme cheese. Journal of 
Dairy Science (1985) 68 (9) 2184-2188 [En, 27 ref.] Lab. of 
Dairy Tech., Univ. of Thessaloniki, Thessaloniki, Greece. 

75 domestic and 19 imported Teleme cheese samples (with
out visual mould growth) were obtained throughout the year 
from markets and cheesemaking plants in northern Greece. 
Penicillium spp. accounted for > 78% of moulds isolated from 
the cheeses; Aspergillus spp. accounted for only 3.8% of total 
mould isolates. None of the cheese samples contained aflatoxins, 
and none of the 448 Penicillium isolates tested produced 
aflatoxins. Of the 22 Aspergillus isolates, only I produced 
aftatoxins when grown on Teleme cheese. This isolate came 
from the atmosphere of the receiving and pasteurization area of 
a cheese plant; cheese produced at this plant was free from 
Aspe'/illus spp. and afiatoxins. Results indicate that care 
shoul be taken to avoid contamination of Teleme cheese with 
moulds, particularly aspergilli. 

194 BIGALKE, D. Cottage cheese quality process control and 
process standards. Dairy and Food Sanitation (1985) S (I) 23-
24 [En, 4 ref.] Food & Dairy Quality Management Inc., St. 
Paul, Minnesota, USA. 

Recommendations are made for production of consistently 
high quality Cottage cheese, with extended shelf life to ensure 
consumer acceptance. Post-heating contamination by psychro
trophic bacteria (usually from contaminated curd wash water or 
cream dressing, or from poor plant hygiene) is responsible for 
several defects in Cottage cheese, enhanced by poor starter acid 
production and poor temp. control during distribution. A con
trol system for processing of Cottage cheese is outlined. 

195 PETERKIN, P. 1.; SHARPE, A. N.; WARBURTON, D. W. 
Effect of homogenization procedures on Escherichia coli counts 
in naturally contaminated cheese. Canadian Journal of 
Microbiology (1985) 31 (2) 180-182 [En, fr, 17 ref.] Food 
Directorate, Health & Welfare Canada, Tunney's Pasture, 
Ottawa, Ontario KIA OL2, Canada. 

Samples of Cheddar, Colby, Mozzarella and goats' milk 
cheeses were comminuted on a sterile grater and mixed in a 
sterile plastic bag. Subsamples were homogenized, as decimal 
dilutions, by (i) blending in 2% sodium citrate solution at 45"C 
for 2 min in an Osterizer blender, (ii) stomaching in 0.1% 
peptone solution at 20"C for 2 min or (iii) stomaching in 0.1% 
peptonefl% Tween 80 solution at 20"C for 2 min. Counts of 
Escherichia coli were similar in the 3 different homogenates. 
indicating that any of these techniques is suitable for enumera
tion of E. coli in naturally-contaminated cheese. 

ANIMAL PROTEIN 

Leather 

196 HOLLOWAY, B. A. Larvae of New Zealand Fanniidae 
(Diptera: Calyptrata). New Zealand Journal of Zoology (1984) 
11 (3) 239-257 [En, 20 ref., 64 fig.] Entomology Division, 
DSIR, Private Bag, Auckland, New Zealand. 

The larvae of 9 species of Fanniidae (including 6 species of 
Fannia as yet unnamed, and the almost cosmopolitan species F. 
canicularis and Euryomma peregrinum) in New Zealand are 
described and keyed. Larval habitats in New Zealand are 
reported. F. canicularis was found in various habitats, and the 
habitats of E. peregrinum included salted hide .. 
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PLANT FIBRES 

Lignin 

See also absts. 209, 251 

197 GLENN, J. K.; GOLD, M. H. Purification and character
ization of an extracellular Mn(II)-dependent peroxidase from the 
lignin-degrading basidiomycete, Phanerochaete chrysosporium. 
Archives of Biochemistry and Biophysics (1985) 242 (2) 329-
341 [En, 59 ref., 6 fig., 3 tab.] Dep. Chemical, Bioi., Environ
mental Sci., Oregon Graduate Cent., Beaverton, OR 97006-
1999, USA. 

Cellulose 

198 HIGHLEY, T. L.; MURMANIS, L.; PALMER, J. G. Elec
tron microscopy of cellulose decomposition by brown-rot fungi. 
Holzforschung (1983) 37 (6) 271-277 [En, 25 ref., 3 pl. BLL] 
FPL, USDA For. Serv., Madison, WI 53705, USA. 

The degradation of isolated cotton fibres by II brown-rot 
fungi was observed by SEM and TEM. SEM showed random 
growth of all the fungi over the fibre surface and that none of the 
fungi penetrated into the fibres by means of bore holes. Erosion 
troughs or depressions in the fibre surface at points of hyphal 
contact were not visible. When viewed by TEM, hyphae of some 
fungi were present in fibre walls and lumina. However, cellulose 
within fibres was extensively degraded whether or not the cells 
had been invaded by hyphae, indicating that the initial dissolu
tion of cellulose is accomplished by a small dilfusable 
depolymerizing agent. An extracellular matrix or sheath 
encased hyphae of all the fungi. Sheaths often spread away from 
hyphae and sometimes encircled the fibres. Cytoplasmic mate· 
rial from autolysed cells was commonly observed in sheaths, and 
often the material totally permeated the fibre. This suggests that 
some cytoplasmic organelles, such as microbodies, may be 
involved in the production of the agent employed by brown-rot 
fungi to degrade cellulose. 

TIMBER 

See also absts. 339, 383 

199 KULESZA, J.; WAlLAND, M. [Protection of standing 
timber from infestation by insects and the del'elopment of blues
fain.) Zabezpieczanie drewna drzew stoj~cych przed 
zasiedleniem przez owady i rozwojcm sinizny. Folia Forest alia 
Po1onica, A (Lesnictwo) (1983) No. 25, 235-241 ISBN 83-01-
03479-3 [PI, ru, de, 13 ref., I pl.] Inst. Badaw. Les., Poland. 

A mixture of manganese sulphate (1.5%), ammonium 
nitrate (78.5%) and alkaline peat (20%) was applied around the 
base of Scots pine trees in early spring at rates of l kg/tree for 
up to 25 em d.b.h. and 2 kg/tree for larger stems with or without 
removal of ground vegetation in a strip 50 em wide. Trees 
treated after removal of ground vegetation. felled before the 
onset of the following spring and left lying for 3 months had only 
7-18% of the insect pests and 4% of the bluestain of untreated 
trees. 

Terrestrial fungal attack 

See also absts. 232, 255 

200 BLANCHETIE, R. A.; OTJEN, L.; EFFLAND, M. J.; EsLYN, 
W. E. Changes in structural and chemical components of wood 
delignified by fungi. Wood Science and Technology (1985) 19 
(I) 35-46 [En, 30 ref., 4 pl.] Dep. Pl. Path., Univ. Minnesota, 
St. Paul, MN 55108, USA. 

Cerrena unicolor, Ganoderma app/anatum, /schnoderma 
resinosum and Poria medul/a-panis were associated with birch 
(Betula papyrifera) wood that had been selectively delignified 
in the forest. Preferential lignin degradation was not uniformly 
distributed throughout the decayed wood. A typical white rot 
causing a simultaneous removal of all cell wall components was 
also present. In the delignified wood, 95 to 98% of the lignin was 
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removed as well as substantial amounts ofhemicelluloses. Scan
ning and transmission electron microscopy were used to identify 
the micromorphological and ultrastructural changes that 
occurred in the cells during degradation. In delignified areas the 
compound middle lamella was extensively degraded causing a 
defibration of cells. The secondary wall, especially the S2 layer, 
remained relatively unaltered. In simultaneously white-rotted 
wood all cell wall layers were progressively removed from the 
lumen toward the middle lamella causing erosion troughs or 
holes to form. Large voids filled with fungal mycelia resulted 
from a coalition of degraded areas. Birch wood decayed in 
laboratory soil-block tests was also intermittently delignified; 
selective delignification, sparsely distributed throughout the 
wood, and a simultaneous rot resulting in the removal of all cell 
wall components were evident. SEM appears to be an appropri
ate technique for examining selectively delignified decayed 
wood. 

201 IMAMURA, Y.; NISIIIMOTO, K. Fractography of par
ticleboards under fungal attack. In Proceedings, Pacific 
Regional Wood Anatomy Conference, October, 1-7, 1984, 
Tsukuba,lbaraki, Japan [edited by Sudo, S.j. lbaraki, Japan; 
Pacific Regional Wood Anatomy Conference, Forestry and For
est Products Research Institute (1984) 37-39 [En, 4 ref., 2 pl.] 
Wood Res. Inst., Kyoto Univ., Uji, Kyoto 611, Japan. 

Untreated particleboards and boards treated with an orga
noiodine-trihaloaryl fungicidal compound, were subjected to 
bending creep tests while under progressive attack by Tyro
myces [Polyporusj pa/ustris (brown rot) and Coriolus versi
color (white rot); their fractured surfaces were studied by SEM. 
In UF- or UMF- (urea melamine formaldehyde-) bonded 
boards infested with brown rot, a rapid increase in deflection 
occurred during the relatively early stages of attack, with little 
wt. loss due to fungal invasion of the wood particles, and conse
quent glue failure. PF-bonded boards showed fractured surfaces 
accompanied by mycelium propagation and destruction of wood 
cell walls. Deterioration by white-rot fungi was characterized by 
a gradual increase in deflection and a longer incubation time for 
creep fracture. The incorporation of the fungicide in the glue 
was evidently effective against fungal attack. 

202 FINDLAY, W. P. K. Soft rot of timber - a miew. 
Journal oft he Indian Academy of Wood Science (1984) 15 (I) 
1-11 [En, 45 ref., 3 pl.] Fairclose Hse., Whitchurch, Rants 
RG28 7AN, UK. 

A review of: the fungi causing soft rot, mainly Phialophora 
spp.; physiology of soft rot organisms: microscopic features of 
the rot; soft rot in wood-based materials; bacterial associations; 
soft rot in the sea; and remedial treatment of poles with band
ages impregnated with wood preservatives. 

203 BARISKA, M.; OSUSKY, A.; BOSSHARD, H. H. [Changes 
in the mechanicaJ..properties of wood after decomposition by 
Basidiomycetes.] Anderung der mechanischen Eigenschaften 
von Holz nach Abbau durch Basidiomyceten. Ho1z a/s Roh
und Werksto.ff (1983) 41 (6) 241-245 [De, en, IS ref. BLL] 
lnst. Wald- und Holzforschung, ETH, ZUrich, Switzerland. 

Baton specimens, with a 6XIO mm cross section, of spruce 
(Picea abies), pine (Pinus sylvestris) and beech (Fagus sylvat
ica)were exposed to attack by white rot (Trametes [Coriolusf 
versicolor) and brown rot ( Coniophora puteana and Poria mon
tico/a). Torsional MOE (GT) and damping capacity (D) were 
measured before and after decay periods of up to 16 wk. White 
rot caused Jess reduction in GT and a slighter mcrease in D than 
brown rot in spruce and pine, for which the course of decomposi
tion was strongly influenced by the latewood portion and the 
density of annual rings. In beech wood, white rot caused greater 
reductions in GT. Some 75-90% of the variation of GT and D 
could be explained by variations in decomposition values, wood 
density, annual ring density and latewood portion. This close 
correlation enables reductions in strength to be calculated accu
rately from decomposition data. 

204 WANG, E. I. C.; MICKO, M. M. Some strength proper
ties of aspen wood affected by varying degrees of heart rot. 
Forest Products Journal (1985) 35 (2) 53-57 [En, 6 ref.] Dep. 
Agric. Engrg., Univ. Alberta, Edmonton, Alta. T6G 2G6, 
Canada. 

Trembling aspen (Populus tremu/oides) is an abundant yet 
under-utilized species in Alberta, Canada. Prevalent heart rot 
by Fornes igniarius {Phellinus igniarius} contributes to the low 



usage. Twenty specimens each from clear, discoloured, interme
diate, and advanced decayed aspen heartwood were tested for 
their green static bending, green and ovendry compression par
allel to grain, and side hardness strengths. The four groups were 
distinctly different. Discoloured samples had strengths on aver
age 14 to 17% lower than the clear samples. However, they still 
retained strengths exceeding the values for this species cited in 
certain literatures. Inclusion of some discoloured wood in solid 
wood members, where strength and aesthetic requirements are 
not crucial, could be considered. 

205 TSUNODA, K.; NISHIMOTO, K. Laboratory method for 
evaluating the effectiveness of fungicides in controlling sapstain 
and mold on wood. Journal of the Japan Wood Research Soci
ety (1983) 29 (7) 481-487 [En, ja, 21 ref. BLL] Wood Res. 
Inst., Kyoto Univ., Gokasho, Uji, Kyoto 611, Japan. 

Two pairs of untreated and treated sapwood specimens of 
Pinus densiftora ( 40X20X5 mm) were placed on a water-satu
rated polyurethane sponge mat in a Petri dish with a sponge 
inoculum inserted into the centre of the sponge mat. Half of the 
specimens were transferred to a dry sponge mat four days later 
while the others were kept in the wet condition. Visual estima
tions were made at regular intervals of 7 days during the 4-wk 
test period. By this method commercial TCP proved to be inef
fective against sap stain, but TCP amended with organoiodine 
was effective under both wet and dry conditions with a concn. of 
1.4% a.i. 

206 DIX, N.J.; CAIRNEY,J. W.G. Wood rotting by Phallus 
impudicus. Transactions of the British Mycological Society 
(1985) 85 (3) 514-520 [En, 9 ref., 7 fig., I tab.] Dep. Bioi. Sci., 
The University, Stirling FK9 4LA, United Kingdom. 

Wood incubated with Phallus impudicus growing on saw
dust-maizemeal agar slowly developed typical macroscopic and 
microscopic white-rot symptoms. In the absence of an external 
carbohydrate source, sound wood was decayed slowly or not at 
all, suggesting that capacity to rot undccayed wood m the field 
may he rather poor. 

207 HOOVER-LlTIY, H.; HANLIN, R. T. The mycoflora of 
wood chips to he used as mulch. Mycologia (1985) 77 (5) 721-
731 [En, 29 ref., 2 fig., 5 tab.] Dep. Pl. Path., Univ. Georgia, 
Athens, GA 30602, USA. 

One hundred and fourteen spp. of fungi in 82 genera were 
identified from 2500 wood chips examined. Spp. of 
Trichoderma, Fusarium, Chaetomium, Aspergillus, Rhizopus 
and Graphium accounted for 48.6% of the isolates. None of the 
other spp. occurred in more than 5% of the wood chips. T. sp. 
accounted for nearly one-fifth of all colonies recorded. A.fumi
gatus was very common in both self-heated and ambient temp. 
piles. The possible threat to persons working around mulch piles 
from A. fumigatus is discussed. 

208 RAMIREZ, C.; GoNzAlEZ, A. Rhodotorula nothofagi 
sp. nov., isolated from decayed wood in the evergreen rainy 
Valdivian forest of southern Chile. Mycopatho/ogia (1985) 91 
(3) 171-173 [En, 11 ref., I fig.] Lab. General and Applied 
Mycol., Institute 'Jaime Ferran' de Microbiologia, Joaquin 
Costa 32, Madrid 10, Spain. 

209 0TJEN, L.; BlANCHETIE, R. A. Selective delignification 
of aspen wood blocks in vitro by three white rot basidiomycetes. 
Applied and Environmental Microbiology (1985) 50 (3) 568-
572 [En, 17 ref., 4 fig.] Dep. Pl. Path., Univ. Minnesota, St. 
Paul, MN 55108, USA. 

Aspen (Populus tremuloides) wood blocks were selectively 
delignified in the laboratory by /schnoderma resinosum. Poria 
medulla-panis and Xylobolus {rustulatus. After 8 weeks only 
the outer surfaces of the wood blocks were selectively deligni
fied. The percentages of weight loss obtained after 4, 8 and 12 
weeks showed that decay occurred at a relatively constant rate. 
Selectively delignified wood could be identified by using scan
ning electron microscopy only when lignin had been extensively 
removed from cell walls. X.frustulatus was able to form pockets 
of delignified wood throughout blocks after 12 weeks. 

210 KROPP, B. R.; NAKASONE, K. K. Redisposition of 
Radulum concentricum (Aphyllopborales, Corticiaceae). 
Mycotaxon (1982, pub!. 1985) 24, 423-429 [En, 9 ref., 8 fig.] 
Dep. Sci. For., Fac. For. Geodesic, Univ. Laval, Cite Univer
sitaire Quebec, Canada G IK 7P4. 
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R. concentricum. which causes a white rot decay of conifer 
and hardwood slash, is described and illustrated. The new comb. 
Phlebia concentrica is proposed. The isolation of monikaryotic 
cultures from non-treated, air-seasoned Douglas fir (Pseudotw 
suga menziesii) poles suggests that basidiospores become air
borne and colonize exposed wood. 

Insect attack 

See also absts. 264, 27 3 

211 WINSTANlEY, J. K.; MENIER, J. J. First record of 
Cylidrus wal/acei (Coleoptera: Cleridae) in South Africa. Jour
nal of the Entomological Society of Southern Africa (1984) 47 
(2) 357-358 [En] Plant Protection Research Institute, 
Rosebank, 7700, South Africa. 

Cylidrus wal/acei, a predator on Xylothrips jlavipes, was 
found in the tunnels of this Oriental bostrichid in shiploads of 
railway sleepers of Kern pas timber (Koompassia malaccensis) 
imported from Malaysia to South Africa m 1982. The timber 
was also infested by another Oriental bostrichid, Heterobos
trychus aequa/is. This is the 1st record of C. wa/lacei from 
South Africa. 

212 YULE, R. A. Timber insect pests - is quarantine neces
sary? Information Letter, F AO Asia and Pacific Plant Protec
tion Commission No. 128, 10 pp. [En, 15 ref.] Department of 
Forestry, Queensland, Australia. 

The author discusses the necessity of quarantine measures 
for insect pests of timber in the South-East Asia and Pacific 
Region. A table is given showing the major pests, their countries 
of origin, and current known distributions. Spc:cial reference is 
made to the injuriousness of termites, especially Coptotermes 
formosanus and Cryptotermes brevis. and various groups of 
coleopterous species. The following conclusions were drawn: 
that the movements of timber and timber products throughout 
the region expose many countries to pests not known to occur 
locally; that quarantine is an effective weapon against the intro
duction of exotic pests; that quarantine must encompass the 
ability to quickly and efficiently deal with escapes that may 
occur; that efficient and effective quarantine requires highly 
trained staff and adequate supervision with support resources 
permitting rapid identification of any pest int~rcepted; and that 
the economic benefits of efficient quarantine are clearly illus
trated by the experience with C. brevis in Australia. 

213 MILLIGAN, R. H. Kalotermes brouni Froggatt 
(Isoptera: Kalotermitidae). New Zealand drywood termite. For
est and Timber Insects in New Zealand (1984) No. 59, 8 pp. 
[En, 4 ref., 8 fig. (incl. col.)] 

Notes are provided on the recognition, biology, injurious
ness, distribution and control of Kalotermes brouni in New 
Zealand. The termite infests dead and living trees and construc
tional timber, and no timber species grown in New Zealand is 
known to be specifically resistant to damage. In living trees, it 
has been recorded from the heartwood of radiata pine (Pinus 
radiata), macrocarpa (Cupressus macrocarpa), Eucalyptus, 
pohutukawa (Metrosideros excelsa) and kowhai (Sophora). 
Where living pines are attacked, pairs of winged termites start 
from dry suppressed or broken branches that have previously 
been invaded by cerambycids such as Stenopotes pallidus. In 
macrocarpa, common entry points for termites are provided by 
damage caused by Eburil/a sericea and Ambeodontus tristis. 
Heartwood damage is least likely if broken and suppressed 
branches are pruned back to the living stem and dead dry wood 
on the ground that could harbour colonies is destroyed. Damage 
to new buildings is best prevented by the consistent use of pre
servative-treated timbers. Chemical control measures are rec
ommended in old buildings. 

214 CHOO, H. Y.; Woo, K. S.; LEE, C. K. [Classification of 
the Bostrichidae intercepted from imported timbers II.] Korean 
Journal of Plant Protection (1983, reed. 1985) 22 (I) 30-33 
[Ko, en, 12 ref., 4 fig.] College of Agriculture, Gyeongsang 
National University, Jinju, Korea Republic. 

Keys and descriptions are given and the distribution is 
outlined of 7 bostnchid species (Rhyzopertha dominica, 
Dinoderus minutus, Sinoxylon anale, S. japonicum, Heter
obostrychus hamatipennis, Xylothrips flavipes and Xylopsocus 
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castanopterus) that were intercepted in logs imported into the 
Korea Republic. 

215 CHOO, H. Y.; Woo, K. S. [Classification of the Scoly
tidae and Platypodidae intercepted from imported timbers III.] 
Korean Journal of Plant Protection (1983, reed. 1985) 22 (I) 
34-40 [Ko, en, 31 ref., 20 fig.] College of Agriculture, Gyeong
sang National University, Jinju, Korea Republic. 

An annotated list is given of 12 species of Scolytidae and 6 
species of Platypodidae, which were identified from logs 
imported into the Korea Republic and intercepted at the ports of 
lncheon, Gunsan and Busan and which had not previously been 
recorded from imported logs or seeds. One species, 
Hypothenemus hampei, was found in coffee beans. 

216 HOWELL, H. N., JR. New state record for Pterotermes 
occidentis (Walker). Southwestern Entomologist (1984) 9 (4) 
397-398 [En, 5 ref.] Department of Entomology, Texas A&M 
University, College Station, TX 77843, USA. 

Sold1ers, workers and secondary reproductive forms of 
Pterotermes occidentis, which usually occurs in the Sonoran 
Desert, were collected from structural timbers in a home in 
Austin, Texas, on IS December 1983. It was thought that the 
termite was most probably imported in a planter box fabricated 
from the woody skeleton of the saguaro cactus (Cereus 
giganteus (Carnegiea gigantea]), a species indigenous to the 
Sonoran Desert. This record brings the total of termite species 
known to actively colonize structures and woods in the state to 
21. 

217 UlYTIYNIEMI, K. Preliminary testing of the resistance 
of Finnish softwood timbers to Macrotermitinae termites. Silva 
Fennica (1983) 17 (I) 83-90 [En, fi, 28 ref., I fig.] Riverside 
Forest Research Laboratories, Kitwe, Zambia. 

The resistance of softwood timbers from Finland to 
microtermitine termites was tested tentatively under tropical 
conditions in Zambia using a field microtest method with 
Microtermes sp. and Odontotermes sp. The sapwood and heart
wood of Norway spruce (Picea abies) and Siberian larch (Larix 
sibirica) and the sapwood of Scots pine (Pinus sylvestris) and 
the locally grown kesiya pine (Pinus kesiya) exhibited no natu
ral resistance. The heartwood of common juniper (Juniperus 
communis) appeared to be virtually immune, and that of Scots 
pine had some resistance. There were also some differences in 
the resistance of the heartwood of individual Scots pines, which 
was correlated with the width of the annual rings in the wood 
samples. The possibilities of using Finnish timbers in tropical 
regions where there is a risk of termite damage are discussed. 

218 SZMIDT, A. [Possible control of Blastophagus 
[Tomicus] piniperda by spraying of unbarked Scots pine round
wood. II.] Mozliwosc zwalczania cetyftca wi~kszego (Blas
tophagus piniperda L.) za pomoc~ deszczowania nie 
korowanego surowca sosnowego. Cz. II. Folia Foresta/ia 
Polonica, A (Leinictwo) (1983) No. 25, 243-251 ISBN 83-01-
03479-3 [Pl, ru, de, 6 ref.] Inst. Ochrony Lasu, Akad. Rol., 
Poznan, Poland. 

Trials were made in 1977· 78 in Poland 
of the effect of spraying on incidence ofT. piniperda infestation 
and on mortality in already infested logs. Spraying for IS hfday 
during the summer period reduced infestation of logs stacked 2 
m high by 66%, but did not fully protect infested logs from 
degrade. Continuous spraying for 30 days, however, gave 89% 
mortality and spraying for 42 days 92-94% mortality. Measure
ments showed n.s.d. in mortality between different levels in 2·m 
stacks suggesting that stacks could be built higher. 

219 CARTER, F. L.; DELL, T. R. Screening selected Ameri
can hardwoods for natural resistance to a native subterranean 
termite, Reticulitermes j/avipes (Kollar). Research Paper, 
Southern Forest Experiment Station, USDA Forest Service 
(1981) No. S0-176, 10 pp. [En, 20 ref., 2 pl.] SFES, USDA 
For. Serv., Gulfport, MS 39503, USA. 

Termite resistance in 40 species (from 20 families) was 
determined by survival and feeding responses of R. flavipes to 
wood blocks. 
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Marine borer attack 

220 JOHNSON, B. R.; GUTZMER, D. I. Marine exposure of 
preservative-treated smaU wood panels. Research Note, Forest 
Products Laboratory, USDA Forest Service (1984) No. FPL-
0248, 23 pp. [En, 5 ref.] FPL, USDA For. Serv., Madison, WI 
53705, USA. 

Small Southern pine wood panels, treated with various 
perservatives, were exposed to attack by Limnoria spp. (includ· 
mg L. tripunctata) and teredo marine borers in the sea at Key 
West, Florida. Some of the treated panels remained free from 
attack after 131/ 2 years, while untreated panels became badly 
damaged after 6-18 months. Good performance has so far been 
shown with: creosotes (except for 'English vertical retort' 
grade); waterborne salts; dual treatments of waterborne salts 
and creosotes; and wood modified with propylene oxide, buty
lene oxide or tributyltin-modified methacrylate polymers. 
Results are tabulated for 33 treatments. 

Presenation 

See also absts. 205, 239 

221 PFLIEGER, F. (Use of lime for protection against tbe 
softwood b<lrer.] Mit I{alk gegen den Nadelnutzholzbohrer. 
Holz-Zentralblatt (1985) 111 (31) 498-499 [De, 2 pl. BLL] 

An illustrated report on the use of slaked lime slurry -
Ca(OH),- sprayed onto stacked logs as protection from attack 
by Xyloterus lineatus. In preliminary tnals in the Schorndorf 
Forest District (Baden-Wurtemberg) in 1984, the treatment 
provided complete protection to 1000 m3 of Norway spruce and 
Scots pine stemwood (without bark) and 200 m3 of softwood 
industrial wood (with bark). The slurry should be applied to wet 
logs; safety requirements. (including use of protective clothing 
and eyeglasses) during hydration of caustic lime and application 
of slurry are outlined. 

222 NEWBILL, M.A.; MORRELL, J. J. Marine wood chafing: 
an illustrated comment. Forest Products Journal (I 985) 35 (2) 
19-21 [En, I ref., 2 pl.] Dep. For. Prod., Oregon State Univ., 
Corvallis, OR 97331, USA. 

Although pressure treatment with preservatives effectively 
protects Douglas fir from biological deterioraion, the treatment 
penetrates only the narrow sapwood band, leaving the heart
wood core untreated. This core is frequently exposed by marine 
chafing resulting from misaligned piles, heavy tidal surging, or 
marina characteristics. Several simple antichafing devices, illus
trated here, are recommended for minimizing the detrimental 
effects of chafing. 

223 GOODELL, B.S.; KRAHMER, R. L.; GRAHAM, R. D. Res
idue retention and fungal invasion of chloropicrin-treated Doug
las-fir. Forest Products Journal (1985) 35 (2) 45·49 [En, 15 
ref., 2 pl.] For. Prod. Lab., Call. For. Resources, Univ. Maine, 
Orono, ME 04469, USA. 

Chlorinated residues, in amounts up to 1.5% of the oven dry 
weight of wood, were present in Douglas fir exposed to chloro
picrin vapours for 240 days. These residues could not be totally 
removed by aeration, acetone extraction, or heating. The only 
volatile, fungitoxic component that could be detected in the 
vapour·treated wood was chemically unaltered chloropicrin. 
Microscopic observation of Douglas fir wood exposed in the 
laboratory under severe decay conditions to Poria carbonico (a 
brown· rot fungus) and to Ganoderma applanatum (a white· rot 
fungus) showed that these fungi will attack chloropicrin-treated 
wood, producing bare holes and erosion of cell lumen surfaces as 
in untreated wood. Lysis and vacuolation of the fungal hyphae, 
particularly of G. applanatum, indicate that the chloropicrin 
residue has an inhibitory effect on fungi in wood. 

224 SCHMIDT, E. L. Control of mold and stain on methyl 
bromide fumigated red oak sapwood. Forest Products Journal 
(1985) 35 (2) 61-62 [En, !Oref.] Dep. For. Prod., Univ. Minne
sota, St. Paul, MN 55108, USA. 

Laboratory tests showed that there was no increase in 
mould and stain fungi on red oak that had been fumigated with 
methyl bromide to eradicate oak wilt fungus ( Ceratacystis 
fagacearum). Five commercial fungicides, applied at the concn. 
recommended by the manufacturers, were shown to control 
mould and stain fungi to varying extents, on both fumigated and 



non-fumigated red oak sapwood; the most effective was a mix
ture of methylene his (thiocyanate) and 2-(thiocyanomethyl) 
thiobenzothiazole. 

22S DAUEET-SINGH, K. Evaluation ofthree insecticides for 
control of ambrosia beetles. Malaysian Forester (1983, reed. 
1985) 46 (I) 98-101 [En. 2 ref.] For. Res. Inst., Kepong, 
Malaya. 

Logs of Shorea /eprosu/a on a landing in Pahang, Malay
sia, were sprayed with 3 insecticides and assessed for attack by 
ambrosia beetles (Piatypodidae and Scolytidae) 12 wk later. 
Attack was significantly reduced by 0.75% gamma-BHC 
[lindane] and 0.1% permethrin, but not bY. 2% Sumibark E. 
Upper portions of logs were attacked sigmficantly more than 
butt logs. 

226 GERSON DE, M.; DEPPE, H. J. [State of the art in 
impregnation and testing of preserved wood-based materials 
(Type V 100 G).] Zum Stand der Impriignierung und Priifung 
geschiitzter Holzwerkstoffe (Typ V 100 G). Holz a/s Roh- und 
Werkstoff (1983) 41 (8) 323-328 [De, en, 17 ref. BLL] 
Bundesanst. Materialpriifung (BAM), Berlin-Dahlem, Berlin. 

Methods of testing the efficacy of different preservative 
treatments were examined for plywood, fibreboard and 
particleboard. 

227 SCHULZ, G. rrhe importance of creosote for wood con
servation and the necessity for harmonizing technical spcci6ca
tions.] Die Bedeutung des TeerOis ftir die Holzkonservierung 
und die Notwendigkeit einer Harmonisierung der Lieferbed
ingungen. Holz als Roh- und Werkstoff(l983) 41 (9) 387-391 
[De, en, 22 ref. BLL] Deutsches Bundesbahn, Bundesbahn-
Zentralamt Minden, German Federal Republic. . 

A paper presented at the International Creosote Confer
ence held in Amsterdam, Netherlands, 10-11 Nov. 1982. 

228 BEITS, W. D.; PETROWITZ, H. J. Testing of creosote. 
Holz a/s Roh- und Werkstoff(l983) 41 (9) 393-396 [En, de, 
BLL] British Carbonization Res. Assoc., Chesterfield, Derbys., 
UK. 

A paper presented at the International Creosote Confer
ence held in Amsterdam, Netherlands, 10-11 Nov. 1982. A 
description is given of the test methods prescribed by the West 
European Institute for Wood Impregnation (WEI). 

229 MANSIKKAMAKI, P. [Future trends of chemical wood 
presenation.] Paperija Puu (1984) 66 (3) 217-218,220 [Fi, en, 
5 ref.] From ABIPC 55. 7948. !PC. 

230 Hill, R.; CHAPMAN, A. H.; SAMUEl, A.; MANNERS, K.; 
MORTON, G. Biological and chemical observations on the 
early fungal colonization of T.B.T.O. treated Swedish redwood 
stakes. International Biodeterioration (1985) 21 (2) 113-121 
[En, 31 ref., 6 fig., 3 tab.] Int. Tin Res. Inst., Greenford, United 
Kingdom. 

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

231 RICHARDSON, B. J. UV sgectropbotometric method for 
the determination of Panacide M in mushroom trar dip solu
tions. Mushroom Journal (1985) No.I SO, 211-212[En, 3 ref., 
l fig., I tab.] Bioi. Chern. Res. Inst., New South Wales Dep. 
Agric., Rydalmere, Australia. 

Concern has been expressed over adverse health effects 
arising from the use of sodium pentachlorophenate to protect 
wooden mushroom trays. Trials have begun to assess the usc of 
Panacide M®, a 40% aqueous solution of the monosodium salt of 
dichlorophen. To allow the monitoring of dip concentrations, 
stripping rates and the general stability of dip solutions, a rapid 
method for the analysis of dichlorophen solutions was devel
oped. The simplicity and reproducibility of the method permits 
on-farm analysis. 

232 SCHMIDT, E. L.; DIETZ, M.G. Arthrographis cuboidea 
causing pink stain of sodium pentachlorophenoxide-treated red 
oak. Myco/ogia (1985) 77 (2) 316-318 [En, 17 ref.] Dep. 
Forest Products, Minnesota Univ., St. Paul, MN 55108, USA. 
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The pink stain was found on boards which had been dipped 
in a commercial formulation containing 1.5% (a.i.) sodium 
pentachlorophenoxide (SP). The fungus responsible for the 
stain was identified as A. cuboidea. Preliminary data on its SP 
tolerance in vitro as well as its capacity to decay wood are 
presented. Investigations continue to assess potential of this 
fungus for penta degradation or detoxification. 

PAPER 

233 OHTSUKI, T. [Studies offungally-induced deterioration 
of cultural properties. 2. Moisture conditions of a fungus isolated 
from foxing.] Transactions of the Mycological Society of Japan 
(1985) 26 (l) 81-88 [fa, en, 5 ref., 4 fig., 2 tab.] 
Higashikurume-shi, Tokyo 203, Japan. 

Fungal growth experiments were conducted with 5 strs. at 
various levels of atmospheric moisture. Aspergillus No.3 (previ
ously isolated, a str. of theA. rest rictus group) grew moderately 
on fibres in air from 70-90% rh and showed only poor growth at 
60% and 100% rh. Three non-tonophilic strs. (Penicillium sp., 
Chaetomium globosum and Cladosporium herbarum) were 
used for comparison. Fungi belonging to these 3 genera are 
often isolated from stain spots on flooded papers and fabrics. 
The 3 strs. behaved similarly growing most rapidly at I 0% rh, 
the rate of growth decreasing suddenly at 95% rh. The growth of 
a strongly tonophilic species, A. vitrico/ae behaved almost 
exactly as A. No.3, with 2 exceptions: (I) it grew rather better 
than A. No.3 at 60% rh and (2) 1t showed no growth at 100% rh. 

TEXTILES 

See also absts. 269-270. 339 

PLASTIC POLYMERS 

Plastics 

234 PATIIIRANA, R. A.; SEAl, K. J. Studies on polyurethane 
deteriorating fungi. 4. A note on tbe spectro-chemical changes 
during fungal deterioration. International Biodeterioration 
(1985) 21 (2) 123-125 [En, 6 ref., 2 fig.] CISIR, P.O.Box 787, 
Colombo 7, Sri Lanka. 

Infra-red spectroscopy and thin-layer chromatography 
were used to examine chemical changes during the growth of 
Penicillium citrinum on a polyester polyurethane. A strong car
bonyl adsorption at 1735 cm-1 in the undegraded polymer was 
augmented by an additional peak observed at 1685 cm-1 after 
growth for 6 weeks. The peaks corresponded to the ester and 
free acid respectively, produced as a result of hydrolysis. Thin 
layer chromatography of the free acid produced by chemical 
hydrolysis and by extraction from the growth medium con
firmed this observation. It is suggested that P. citrinum was 
responsible for hydrolysis of the polyester segment of the poly
urethane. Previous studies have shown that this fungus produces 
esterases capable of degrading a polyester substrate. 

PHARMACEUTICALS AND COSMETICS 

235 K~DZIA, B.; HOLDERNA, E. [Occurrence of aerobic bac
teria and fungi in crude drugs.] Wysttrpowanie bakterii tle
nowych i grzyb6w w surowcach zielarskich. Herba Polonica 
(1984) 30 (I) 59-70 [PI, en, ru, 56 ref., I fig., 4 tab.] Inst. 
Przemyslu Zielarskiego, ul. Libelta 27,61-707 Poznan, Poland. 

One hundred and three crude drugs were investigated: 28 
herbs, 131eaves, 13 flowers, 12 fruits, 6 seeds, 8 barks, 13 roots, 
7 rhizomes and 3 miscellaneous. 303 samples of the crude drugs 
were examined. The drugs were found to be highly contami
nated with aerobic bacteria and fungi. Only 26% of samples 
contained aerobic bacteria in numbers <10 000/g, and only 
I3% contained fungi in numbers <100/g. Fruits, seeds and 
barks were less contaminated than herbs, leaves, flowers and 
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rhizomes. The highest contamination occurred on crude drugs 
derived from roots. 

236 K~DZIA, B.; HOLDERNA, E. (Microbiological evaluation 
of medicinal plants preparations for external application.] Ocena 
mikrobiologiczna preparat6w zielarskich do ui:ytku zewn
~trznego. Herba Polonica (1984) 30 (2) 123-134 [PI, en, ru, 42 
ref., 4 tab.] Ins!. Przemyslu Zielarskiego, ul. Libelta 27,61-707 
Poznan, Poland. 

Vaginal tablets, suppositories and ointments were the most 
contaminated preparations. Only 28% were contaminated with 
ae_robi~ bac.teria an~ fungi <100/g, therefore meeting the 
microbiO!ogJcal requirements of the FIP (Federation Interna
tional Pharmaceutique). About 25% of the preparations 
examined were contaminated with microorganisms > 1000/g 
and c. II% whose contamination was ;;.10 000/g. Gels, lini
ments, aerosols and liquids belong to the preparations of the 
lowest microbiological contamination. 90% of them met the 
microbiological requirements of the FIP. It was very rare to find 
the number of microorganisms > 1000fg. Storage of ointments 
and suppositories for many months has no effect on the degree of 
microbial contamination. 

METALS 

237 SCHWACH, T. S.; ZOTTOLA, E. A. Scanning electron 
microscopic study on some effects of sodium hypochlorite on 
attachment of bacterin to stainless steel. Journal of Food Pro
tection (1984) 47 (10) 756-759 [En, 19 ref., 7 fig.] Dep. Food 
Sci. Nutrition, Univ. Minnesota, St. Paul, MN 55108, USA. 

The effects of rinsing with water and various concn of 
NaOCI on extracellular attachment fibres of Pseudomonas 
fragi (ATCC 4793), Salmonella montevideo and Bacillus 
cereus (F4165/75) attached to stainless steel chips were investi
gated. Results indicated that use of a water rinse before sani
tization with NaOCl was not sufficient to eliminate attached 
microorganisms and debris. Results are discussed in relation to 
cleaning of food contact surfaces. 

STONE AND CONCRETE 

See also abst. 256 

CONSTRUCTIONS 

Instruments and Equipment 

See also abst. I 89 

238 GINN, R. E.; COLEMAN, W.; PACKARD, V. Sweetwater 
and glycol coolants as potential sources of dairy product contam
ination. Dairy and Food Sanitation (1985) 5 (3) 84-86 [En] 
Dairy Quality Control lnst., 2353 N. Rice Street, St. Paul, 
Minnesota 55113, USA. 

Possible sources of contamination of milk products during 
manufacture are outlined and resultant problems with keeping 
quality are noted. Contamination of milk can occur in the 
HTST unit when water or coolant (glycol) containing psychro
trophic bacteria leaks through pinholes or minute cracks in 
HTST plates. Standard plate counts and coliform tests may not 
be an adequate indication of trouble; psychrotrophic counts 
should be made on the coolant in addition to tests on milk. In a 
survey of Minnesota dairies, 40% of coolant samJ.>les contained 
psychrotrophs at > 1000 c.f.u./ml and 27% contamed >I 0 000 
c.f.u.fml; 21% contained coliforms. In a 2nd survey, psychro
trophic counts in 2 cooling water samples were 7 and 41 times 
greater than the respective plate counts. 

Structures and Vehicles 

See also absts. 2/6, 257, 383 
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239 UNGER, W. [Fumigation of the 'fishermens' church', a 
protected historical monument at Ferch (Potsdam region, East 
Germany).] Die Begasung der denkmalgeschUtzten Fis
cherkirche in Ferch (Kreis Potsdam-Land). Ho/ztechnologie 
(1983) 24 (4) 241-244 [De, 6 ref., 2 pl. BLL] 

An account of a preservation treatment applied in Sept. 
1981 to a late 17th century church with a Scots pine timber 
framework. The building was known to be infested with Hylo
trupes bajulus, Anobium punctatum, Dendrobium [ Anobiumj 
pertinax, and brown rot. Prior to treatment, vibration and gas 
sensors. and test samples of wood (some of which were coated on 
face or end surfaces) containing beetle larvae or fungi (Serpula 
lacrimans), were fitted to beams in the structure, and the entire 
building was covered with polyethylene film. Treatment con
sisted of fumigating the 750 m3 building with 22.5 kg HCN 
(con en. 30 gfm3) for a 72-h period. All test fungi, and almost all 
test larvae (except for Anobium larvae in end-coated samples) 
were killed by the treatment; no movement of larvae could be 
detected towards the end of the treatment. Some wood finishes 
were discoloured by the treatment. The operation was evaluated 
as successful; it is recommended that HCN fumigation should 
be performed before, rather than after, any planned restoration 
of historical buildings. 

240 HOLMBERG, K. [Mould damage to buildings and risks to 
health.] H§lsorisker vid exponering i mogelskadade byggnader. 
Liikartidningen (1984) 81 (38) 3327-3333 [Sv, 15 ref., I fig., 3 
tab.] Statens Bakteriologiska Laboratorium, Stockholm, 
Sweden. 

A test group of 46 adults from 26 houses affected by 
moulds and rots reported problems of the nose, throat, upper 
respiratory passages and eyes. skin irritation and general fatigue 
more frequently (P<0.05) than a control group of 41 adults 
from 21 comparable unaffected houses. These complaints were 
not significantly related to an airborne mycoftora dominated by 
Cladosporium and Penci/lium spp. at >200 cfu/m3 but were 
related (P<0.05) to exposure to thermotolerant Aspergillus 
fumigatus and/or A.jiavus at> 100 cfujm3 air. Microbiologi
cal, temp., RH and ventilation data were used to define 3 cate
gories of exposure to moulds in relation to degree of mould 
damage in the houses. Compared with the control group (12%), 
more members of the test group (24%) had increased total 
serum IgE levels(> 100 IU/ml) but none had been exposed to 
Aspergillus at > 100 cfu/m3 air or were RAST -positive for 
specific IgE antibodies to the predominant mould spp. Antibo
dies precipitating mould antigens in house dust extracts were 
present in serum of more (P<O.Ol} of the test group (52%) than 
of the control group (29%), and positive precipitin reaction was 
related (P<O.Ol) to increased relative risk of respiratory dis
comfort and (P<0.05) of skin irritation and general fatigue. 
HPLC-analysis of house dust from affected houses had 
enhanced enzyme levels but no detectable aflatoxin or 
ochratoxin A. N.o fun1ki were isolated from tissue samples from 
the test group With lesiOns suspected of being linked to living in 
affected houses. The results arc discussed in relation to evaluat
ing the potential risk to health of residence in mould-affected 
dwellings. 

241 KAPYLX, M. Frame fungi on insulated windows. 
Allergy (1985) 40 (8) 558-564 [En, 20 ref., 2 fig., 5 tab.] Dep. 
Bioi., Univ. Jyvask~la, SF-40100 Jyvaskyla, Finland. 

Nine houses With insulated glass windows (fixed triple glass 
window elements) and 8 with other types of window were stud
ied. In 5 of the houses with insulated windows there was visible 
mould growth on the window edges. The predominant fungus 
was Aureobasidium pullulans. With other types of window 
there was only 1 case of visible mould. The concn of fungi were 
about the same in the air of houses with both types of window. 
A~reobasidium was rare in the air samples. Repeated spraying 
with aldehydes or quarternary ammonium chlorides in alcohols 
proved to be successful. The possible role of this phenomenon in 
allergies is discussed. 

242 BOSMAN, M. T. M. Some effects of decay and weather
ing on the anatomical structure of the stem of Phragmites aus
tralis Trin. ex St~ud. IAU:A Bulletin (1985) 6 (2} 165-170 [En, 
10 ref., 5 fig.] R1]ksherbanum, P.O. Box 9514, 2300 RA Leiden, 
Netherlands. 

The stems of P. australis used for thatching were studied. 
Decay appeared to be mainly a result of fungal attack and 



radiation. Biological degradation by soft-rot fungi causes a con
siderable loss of cell wall constituents towards the exposed basal 
part of the stems. In sclerenchyma and parenchyma (excluding 
the subepidermal tissues) this effect 1s visible as diamond
shaped cavities, spirally arranged in the central part of the 
secondary cell walls (following the microfibrillar arrangement). 
A second type of fungal attack is observed in stems obtained 
from a byre. The cell walls are thinned from the lumen side 
towards the external wall layers, showing in longitudinal section 
cells with locally enlarged lumina. At the exposed parts of the 
stem superficial weathering by ultra-violet radiation causes deg
radation of lignin. The middle lamella region disintegrates and 
the outer cell layers peel off. 

FOULING 

243 SHALES, S. W. Cell adhesion- an introduction. Indus
trial Biotechnology (1985) 5 (4) 69-72 [En, 10 ref., I fig., I 
tab.] Queen Mary Coli., London Univ., London El 4NS, 
United Kingdom. 

Some of the advances made in the analysis of cell-surface 
features of microorganisms and the possible role played in adhe
sion are discussed. By far the greatest amount of research into 
microbial aqhesion to solid surfaces has involved bacterial sys
tems although biofouling of ships is due to a build-up of a film of 
bacteria, algae and higher organisms. 

BIODETERIORATION ORGANISMS 

Bacteria 

See also absts. 3, 14-15, 18, 20, 26, 28. 32. 70. 99, 101, 147. 
149. 155. 157-161, 164-165, 168, 171, 176-177, 184, 
188-189, 237-238, 278, 297 

244 DIERMAYR, P.; ZWERGER, A.; KLOSTERMEYER, H. 
[Proteolytic psycbrotropbs of raw milk. II. Differentiation by 
isoelectric focusing of proteinases.] Die proteolytisch aktiven 
psychrotrophen Bakterien in Rohmilch. II. Differenzierung 
durch isoelektrische Fokussierung der Proteinasen. Milchwis
senschaft (1985) 40 (I) 10-12 [De, en, 11 ref.] Suddeutsche 
Versuchs- & Forschungsanstalt filr Milchwirtschaft, Tech. 
Univ. Milnchen, Freising-Weihenstephan, German Federal 
Republic. 

pi values of proteinases from 23 strains of Pseudomonas 
jiuorescens were measured by isoelectric focusing on polyacry
lamide gel over a pH gradient from 4-9. Biotype I strains had pi 
values between 8.2 and 8.3 and biotype III strains had a pi value 
of 7.25. [For part I see Milchwissenschaft (1984) 39, 538; DSA 
46. 8349.] 

245 ABRAM, D. D.; POTTER, N. N. Survival of 
Campy/obacter jejuni at different temperatures in broth, beef, 
chicken and cod supplemented with sodium chloride. Journal of 
Food Protection {1984) 47 (10) 795-800 [En, 21 ref., 6 fig.] 
Dep. Food Sci., Cornell Univ., Ithaca, NY 14853, USA. 

Growth and survival of C. jejuni strs. ATCC 33250 and 
ATCC 29428 with NaCI levels ranging from 0 to 3% were 
studied in brucella broth at -18, 6, 10 and 42'C. Both sirs. 
grew under microaerobic conditions at 42' with 0-1% NaCI, but 
counts declined sharply with higher salt levels. At -18', there 
was a large initial decline in counts with little subsequent 
change during 5 d of storage and no appreciable effect of NaCI. 
At 6 or 10°, counts decreased with increasing NaCl concn over 
the 5-d period, but the organism survived in substantial numbers 
even with 3% NaCI. Survival of C. jejuni in ground chicken, 
beef and cod with 0, I and 2% added NaCI was determined at 
-18,6 and 10° over a 5-d period. At -18°, survival of C.jejuni 
was similar in all 3 types of flesh, whether raw or previously 
cooked, and C. jejuni counts during frozen storage were not 
affected by the level ofNaCI. Survival patterns of C. jejuni at 6 
and 10° in raw and cooked chicken and beef were very similar. 
Statistically significant decreases in counts occurred with 
increasing NaCI concn, but the differences were slight. Substan
tial decreases in counts occurred in refrigerated raw cod, but 
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less in the cooked fish. In the raw cod, counts decreased signifi
. cantly with increasing NaCl concn and the decline was more 

pronounced during storage at 10° than at 6°. 

246 KWAGA, J. K. P.; ADESIYUN, A. A. Antibiograms of 
Staphylococcus aureus isolates from some ready-to-eat prodM 
ucts. Journal of Food Protection (1984) 47 {II) 865-867 [En, 
19 ref., 3 tab.] Dep. Vet. Public Health Preventive Med., 
Ahmadu Bello Univ., Zaria, Nigeria. 

A total of 229 isolates of S. aureus from 5 ready-to-eat 
products in Nigeria were tested for their sensitivity to 10 com
monly used antibiotics. One hundred and thirty-eight (60.3%) 
isolates were resistant to one or more of the antimicrobials but 
none to all. The resistance of isolates varied from 46% in dried 
fish to 78.1% in roasted beef. The incidence of resistance was 
55.3, 58.8 and 69.4% in isolates from fried chicken, dried beef 
and fried fish, respectively. There was no significant difference 
in resistance of isolates from various food products (P>0.05, 
X2

). Overall, resistance to penicillin (41%), ampicillin (28.4%) 
and trimethoprim (27.9%) were most frequent, whereas isolates 
were least resistant to erythromycin (1.3%), neomycin (0.4%) 
and gentamycin (0.4%). The predominant antimicrobial resis
tance eatterns, irrespective of food source, were penicillin and 
ampicillin (11.4%), trimethoprim (11.4%) and penicillin 
(7 .9%). Since these staphylococcal isolates were from ready-to
eat products of animal origin exposed to human handling during 
preparation and sale, their antimicrobial resistance patterns are 
suggestive of the extent of misuse in medical and veterinary 
practices in Nigeria. 

247 KIBLER, M. L.; ANDERSON, W. E.; WELLS, S. L. Survey 
for Clostridium botulinum in nine selected canneries. Journal 
of Food Protection (1984) 47 (12) 971-974 [En, 7 ref., 4 tab.] 
Michigan Fruit Canners, P.O. Box 68, Benton Harbor, MI 
49022, USA. 

Nine canneries and 8 labelling operations, located across 
USA, were surveyed for mesophilic anaerobic spores including 
C. botulinum. Particular attention was given to processing and 
cooling water, surfaces of processing equipment, and post
processing can handling operations. Of the 571 samples that 
were cultured, about 33% yielded viable spores of mesophilic 
anaerobic bacteria. None, however, contained C. botulinum. 

248 CRAVEN, S. E.; BLANKENSHIP, L. C. Activation and 
injury of Clostridium perfringens spores by alcohols. Applied 
and Environmental Microbiology (1985) 50 (2) 249-256 [En, 
42 ref., 6 fig., 3 tab.] Richard B. Russell Agric. Res. Cent., 
USDA, Athens, GA 30613, USA. 

The activation properties of C. perfringens spores were 
demonstrated by increases in CFU after heating in water of 
aqueous alcohols. The temp. range for max. activation, which 
was 70 to 80'C in water, was lowered by the addition of alco
hols. The response at a given temp. was dependent on the time of 
exposure and the alcohol concn, some alcohols could activate 
spores at 37°. Spore injury occurred under some conditions of 
alcohol treatment that exceeded those for opt. spore activation. 
Treatment with aqueous solutions of monohydric alcohols effec
tively activated C. perfringens spores and suggests a hydropho
bic site for spore activation. 

Fungi 

See also absts. 7. 17, 21-23. 40. 73-74. 77. 84-85, 87, 9/, 
105-106. 112-115, 119-125, 127-128, 131. 133-135. 
141, 143-144. !92-193. 196-198. 200. 202. 204. 206. 
208. 210, 223-224. 233-234. 239-241, 277, 300, 385-
386 

249 JOHNSON, B. R.; CHEN, G. C. Occurrence and inhibi
tion of chitin in cell walls of wood-decay fungi. Holzforschung 
(1983) 37 (5) 255-259 [En, de, 18 ref. BLL] FPL, USDA For. 
Serv., Madison, WI 53705, USA. 

Thirteen common wood-decay fungi were cultured in nutri
ent broth for 2 weeks, with and without low concentrations of 
chitin-inhibiting polyoxin (an antibiotic). The normal chitin 
content of these fungi, expressed as the percent anhydro-N
acetylglucosamine of the dry wt. of the water-insoluble portion 
of hypha! walls, ranged from 6.55 to 23.93. There was no corre
lation between this normal chitin content and sensitivity to poly
oxin mixture. Polyoxin at concentrations of0.5 to 5 J.L& per ml of 



60 

growth medium significantly reduced the amount of cell-wall 
chitin. The greatest reduction occurred with G/oeophyl/um 
trabeum at 5 l'g/ml polyoxin; chitin content was 42% of the 
normal level. Responses of three SJ?CCies to varying polyoxin 
concentrations suggested the inhibition of chitin-linked R-glu
can synthesis. 

250 LEISOLA, M.; MEUSSDOERFFER, F.; WALDNER, R.; 
FIECHTER, A. Production and identification of extraceUular 
oxidase of Phanerochaete chrysosporium. Journal of Biotech
nology (1985) 2 (6) 379-382 [En, 11 ref., I fig., I tab.] Swiss 
Federal lnst. Techno!., Honggerberg, CH-8093, ZUrich, 
Switzerland. 

More than 10 ditierent proteins were detected in culture 
filtrates of 3·d·old cultures induced with veratryl alcohol and 4-
d-old non-induced cultures. The 4 major proteins all contained 
heme and oxidised veratryl alcohol. Peroxidase activity was 
detected in 2 minor proteins. The isoelectric points for ligninases 
were 4.5, 3.5, 3.4 and 3.2 and for the peroxidases 4.4 and 4. 
SDS-gel electrophoresis showed that the mol. wts. for ligninases 
were 39 000, 42 000, 42 000 and 42 000 and for the peroxidases 
46 000. These results are discussed and compared with those 
obtained elsewhere. 

251 HUYNH, V.-B.; CRAWFORD, R. L. Novel extracellular 
enzymes (ligninases) of Phanerochaete chrysosporium. FEMS 
Microbiology utters (1985) 28 (I) 119-123 [En, 7 ref., 3 fig.] 
Gray Freshwater Bioi. Inst., Navarre, MN 55392, USA. 

The discovery of 3 extracellular enzyme activities of P. 
chrysosporium that probably form a new class of H 20rdepen
dent, Mn2+ -activated ligninases is reported. 

252 CAMPANO, S. G.; KOTULA, A. W.; KINSMAN, D. M. 
Antlbaderial nature of molds isolated from aged beef. Journal 
of Food Protection (1985) 48 (8) 699-701 [En, II ref., I tab.] 
Agric. Res. Service, USDA, Meat Sci. Res. Lab., Beltsville, 
MD 20705, USA. 

The antibacterial and competitive nature of Thamnidium 
elegans, Mucor mucedo and Chaetostylum fresenii [Helicos
tylum pulchrum], commonly isolated from beef aging at refrig
eration temp. for extended periods, were examined to determine 
if their presence on meat would inhibit bacterial growth. An 
agar plate method revealed no growth inhibition of 6 isolates of 
meat spoilage bacteria by the moulds examined. Eye round 
roasts were inoculated with spore suspensions containmg 9 iso
lates of the 3 spf. and incubated for 48 hat 4 or 18'C. Initial 
aerobic bacteria counts (35°) on the meat samples were 2.4 X 
104 CFUfcm2

• Mould treatment had no significant effect 
(P>0.05) on reduction of aerobic bacterial counts (35 and 7'), 
coliforms or faecal streptococci when compared with uninocu
lated controls. No surface fungal growth was evident after 48 h 
at 4°, the normal storage temp. for meat, whereas appreciable 
mycelial development was apparent after 48 hat 18°. T. ele
gans, M. mucedo and H. pulchrum were not capable of reduc
ing or controlling bacterial growth on meat surfaces at 
refrigeration or elevated temp. 

253 FEDERICI, F. Production, purification and partial char
acterization of an endo-polygalacturonase from Cryptococcus 
albidus var. albidus. Antonie van ueuwenhoek (1985) 51 (2) 
139-150 [En, 21 ref., 8 fig., 2 tab.] Istituto di Bioi. Veg., Perugia 
Univ., 06100 Perugia, Italy. 

A str. of C. a/bidus var. a/bidus was selected, in a prelimi· 
nary screening, for its high pectin-depolymerizing (viscosity
diminishing) activity. The production, purification and partial 
characterization of the extracellular endo-polygalacturonase 
from this str. is reported. 

254 QUINTANILLA, J. A. Three new species of Penicillium 
belonging to subgenus Biverticillium Derckx, isolated from dif
ferent substrates. Mycopathologia (1985) 91 (2) 69-78 [En, 5 
ref., 3 fig.] C.I.A., P.O. Box 554, Valladolid, Spain. 

P. samsonii, a new sp. isolated from apples damaged by 
indeterminate insects, P. rademirici, a new sp. isolated from air 
and P. pittii, a new sp. isolated from clayed soil were found to be 
different from previously described spp. and therefore are pro· 
posed as new taxa. 

International Biodeterioration 1986 Vol. 22 No. 1 

255 IWATSU, T.; UDAGAWA, S.-l. A new species of Phi~ 
alophora from Japan. Mycotaxon (1985) 24, 387-393 [En, 9 
ref., 2 fig.] Dep. Pathogenic Fungi, Res. Inst., Chemobi
odynamics, Chitia Univ., Chiba City, Chiba 280, Japan. 

P. japonica is described and illustrated from a collection 
made on rotting wood in Japan. 

Algae and Lichens 

256 JoNES, D.; WI !.SON, M. J. Chemical activity of lichens 
on mineral surfaces- a review. International Biodeterioration 
(1985) 21 (2) 99-104 [En, 31 ref., 3 fig.] Dep. Microbial., 
Macaulay lnst. Soil Res., Craigiebuckler, Aberdeen AB9 2QJ, 
United Kingdom. 

The visible effects of lichen encrustation of finely carved 
stone strongly suggest that growth of at least some lichen species 
leads to the deterioration of rock or mineral substrates. Early 
work led to the conclusion that such effects could be attributed 
almost entirely to physical causes, but it is now clear that the 
lichen/rock interface can be the site of considerable chemical 
activity due mainly to the excretion by the lichen fungus of 
chelatmg organic acids. So far the so·called lichen acids and 
oxalic acid have been implicated in mineral Weathering by 
lichens, but other organic acids could also be involved. The 
effects of such organic acid weathering include the corrosion of 
the surfaces of many rock-forming silicate minerals and the 
precipitation of poorly ordered iron oxides, alumino-silica gels 
and, possibly, clay mmerals. 

Higher plants 

See also abst. 25 

lnl'ertebrates 

257 BAKER, G. H. Distribution, morphology and life history 
of the millipede Ommatoiulus moreletii (Diplopoda: Iulidae) in 
Portugal and comparisons with Australian populations. A ustra
lian Journal of Zoology (1984) 32 (6) 811-822 [En, 15 ref., 12 
fig.] Division of Entomology, CSIRO, Private Bag 2, Glen 
Osmond, South Australia 5064, Auslralia. 

Ommatoiulus moreletii, a pest of garden crops and houses 
in south-eastern Australia, was found to be widespread in conti
nental Portugal, where it is indigenous, and also on Madeira and 
the Azores island of Sao Miguel where it is introduced. The 
millepede varied morphologically within continental Portugal. 
The form found near Lisbon was most similar to that found in 
Australia and other introduced populations. The life-history of 
the millepede near Lisbon was Similar to that in Australia, but 
certain aspects (breeding season, age distribution) varied in 
other areas of Portugal. Fecundity was higher in Portugal than 
in Australia, due to the larger size of Portuguese females. The 
possibility is discussed of finding natural enemies in Portugal 
that would be suitable as biological control agents against 0. 
moreletii in Australia. 

Insects 

See also absts. 6, /2, 57-63, 66-69, 71, 73-75, 78-83,94, 
110, 117-118, 137-140, 145-146, 212-217, 219, 239, 
276, 279-294, 296 

258 GRANOVSKY, T. A.; MILlS, R. B. Low temperature 
survi¥al of acclimated granary weevils, Sitophilus granarius (L.) 
(Coleoptera: Curculionidae), and red flour beetles, Tribolium 
castaneum (Herbst) (Coleoptera: Tenebrionidae). Journal of the 
Kansas Entomological Society (1984) 57 (3) 477-482 [En, 13 
ref., 2 fig.] Department of Entomology, Kansas State Univer
sity, Manhattan, KS 66506, USA. 

Temperatures in a Kansas farm bin of wheat during 
autumn, winter and spring were simulated and their effects on 
the survival of Sitophilus granarius and Tribolium castaneum 
were studied. Death rates for the 2 species during the first 
176-178 days differed significantly at the O.DI probability level. 
Survival curves showed that S. granarius, which underwent 
gradual thermal acclimation to 4.4'C, had markedly reduced 
mortality between days 41 and 115, compared with weevils held 
at 27'C. Only 1.05% of T. castaneum, of which 90.5% were 



females, survived acclimation to 4.4•c for 116-118 days, 
whereas 53% survived for at least that period when maintained 
at 21•c. 

259 Cadelle. Tenebroides mauritanicus (Linnaeus}. Insect 
Identification Sheet, Agriculture Canada (1983, reed. 1985) 
No. 73, 2 pp. [En, Fr, 3 col. fig., Order No. A44-9f73] Commu
nications Branch, Agriculture Canada, Ottawa, KIA OC7, 
Canada. 

Notes are provided on the recognition, biology, injurious
ness and control of Tenebroides mauritanicus, a pest of stored 
products, in Canada. 

260 Merchant grain beetle. OryzaephUus mercator Fauvel 
Insect Identification Sheet, Agriculture Canada (1983, reed. 
1985) No. 88, 2 pp. [En, Fr, 3 col. fig., Order No. A44-9/88] 
Information Services, Agriculture Canada, Ottawa, KIA OC7, 
Canada. 

Notes are provided on the recognition, biology, injurious
ness and control of the stored-product pest Oryzaephilus merca
tor in Canada. 

261 Carpenter ants. Insect Identification Sheet, Agriculture 
Canada {1983) No. 92, 2 pp. [En, Fr, 5 col. fig., Order No. A44-
9/92] Information Services, Agriculture Canada, Ottawa, Kl A 
OC7, Canada. 

Notes are provided on the biology, injuriousness and con
trol of carpenter ants, especially Camponotus hercu/eanus, 
which infest structural timbers in buildings in Canada. 

262 PLANT QUARANTINE BRANCH, COMMONWEALTH 
DEPARTMENT OF HEALTH, AUSTRALIA Navel orangeworm 
Paramye/ois transite//a (Walker) Lepidoptera: Phycitidae. 
Plant Quarantine Leaflet, Commonwealth Department of 
Health, Australia (1984) No. 41, 4 pp. [En, 5 col. fig.] 

This quarantine leaflet provides mformation on the recog
nition, distribution, biology, food-plants and injuriousness of 
Paramyelois transitella [Amyelois transitella], an important 
pest of walnuts and almonds (both in the field and in storage) in 
the USA and Mexico, together with notes on quarantine risks 
and the precautions necessary (especially fumigation of 
imported nuts) to prevent introduction of the phycitid to 
Australia. 

263 SINCLAIR, E. R.; HOWITT, C. Tests of pheromones for 
monitoring infestations of stored products insects. In Proceed
ings of the Fourth Australian Applied Entomological Research 
Conference, Adelaide 24-28 September 1984. Pest control: 
recent advances and future prospects {edited by Bailey, P.; 
Swincer. D.}. Adelaide, Australia; South Australian Govern
ment Printer (1984) 482-487 [En, 4 ref.] Entomology Branch, 
Queensland Department of Primary Industries, Brisbane, Qld 
4068, Australia. 

Commercial traps and preparations of aggregation pher
omones for Tribolium castaneum and Rhyzopertha dominica, 
and sex pheromones for stored-product moths (Plodia 
interpunctella, Sitotroga cerealella and 3 species of Ephestia), 
were tested in Australia against standard food traps for beetles 
and sticky traps for moths. In simulated field conditions, the T. 
castaneum pheromone trap caught significantly more adults 
than the standard trap. Low temperature affected the response 
of R. dominica, so that catch at the pheromone trap, although 
higher than in the standard trap, was not significantly so. In field 
tests, standard traps and pheromone traps for each insect were 
placed in pairs in warehouses. Beetle catches were low and the 
results inconclusive. Moth catches were greater in pheromone 
traps at 6 of 10 sites. The low field catch, the inconSistent moth 
catch and the importance of trap position indicate that the use 
of traps for monitoring populations needs careful consideration. 

264 LOYTIYNIEMI, K.; BEAVER, R. A.; LOYTIYNIEMI, R. 
Annual flight patterns of timber insects in miombo woodland in 
Zambia. Scolytidae (Coleoptera). Annales Entomologici Fen
nici (1984) 50 (4) 111-114 [En, 9 ref.] Division of Forest 
Research, PO Box 22099, Kitwe, Zambia. 

Flight patterns of timber insects attacking green logs of 
indigenous hardwood trees in Zambia were observed in 
1979-80 by means of window traps; 39 species of scolytids were 
among the beetles taken, of whicli 25 were recorded for the first 
time in Zambia. In general, intensive flight began at the onset of 
the rains and continued throughout the rainy season from late 
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October to April; flight was mainly sporadic in the dry season. 
The importance of scolytids as timber and forest pests is 
discussed. 

265 YUSHIMA, T. Sex pheromone as a powerful tool for 
forcasting outbreaks of insect pests. Japan Pesticide Informa
tion (1984) No. 45, 12-17 [En, 4 fig.] Kyushu National Agricul
tural Experiment Station, Japan. 

This review of the use of sex pheromones for forecasting 
outbreaks of insect pests includes a list of the relevant com
pounds for about 40 species that infest rice, vegetables, fruit 
trees, tea, forests and stored products in Japan. Formulations of 
sex pheromOil',s for 10 of these pests are commercially available 
in Japan. 

266 ALDANA ALFONSO, H. M. [Effect of temperature on the 
development and mortality of the immature stages of Ca/
/osobruchus macu/atus F. (Coleoptera: Bruchidae) in chickpeas.] 
Efecto de Ia temperatura sabre el desarrollo y Ia mortalidad de 
los estados inmaduros de Callosobuchus maculatus F. (Coleop
tera: Bruchidae) en garbanzo. Revista Colombiana de Entomo
/ogia (1983, reed. 1985) 9 (1·4) 27-30 [Es, en, 5 ref., I fig.] 
Facultad de Agronomia, Universidad Nacional de Colombia, 
Bogota, Colombia. 

In laboratory studies in Colombia carried out at 20 or 
25°C, about 75% RH and in continuous darkness, chickpeas 
were infested with eggs of Cal/osobruchus maculatus at the 
rate of I eggfseed and the duration of development of the 
immature stages was recorded. At 20°C, the egg, larval and 
pupal stages averaged 13.41, 41.47 and 18.57 days, respectively, 
and at 2s•c, they averaged 9, 20.62 and 13.32 days. The first 
and last adults emerged on the 60th and I OOth days, respec
tively, at 2o•c and on the 37th and 53rd days, respectively, at 
2s•c. The threshold for development was calculated to be 
12.96•C, and the thermal constant above that threshold for 
development from egg to adult was calculated to be 517.09 day
degrees C. Larval mortality was higher (49.1 1%) at 2o•c than 
at 2s•c (25.49%). 

267 MARCUZZI, G. A catalogue oftenebrionid beetles (Cole
optera: Heteromera) of the West Indies. Folia Entomologica 
Hungarica (1984) 45 (I) 69·108 [En, 52 ref., I fig.] Universita 
di Padova, lstituto di Biologia Animale, 35131 Padova, Italy. 

A catalogue is given of all the tenebrionid species known 
from the West Indies, together with detailed bibhographic ref
erences and distribution data relating to the genera and species. 
The genera include Tribolium, Tenebrio and Alphitobius, the 
members of which include several stored-product pests. 

268 BELLOWS, T. S., JR.; HASSELL, M.P. Models for inter
specific competition in laboratory ~pulations of Cal/osobruchus 
spp. Journal of Animal Ecology (1984) 53 (3) 831-848 [En, 33 
ref., 9 fig.] Department of Pure & Applied Biology, Imperial 
College, Silwood Park, Ascot, Berks., SLS 7PY, United 
Kingdom. 

Cal/osobruchus chinensis and C. maculatus were used to 
study factors affecting interspecific competition by the bruchids 
in seeds of cowpea {Vigna unguicu/ata) m the laboratory. Popu
lation models of different degrees of complexity were developed 
and their parameters obtained from short-term experiments. 
Model predictions were then compared with the results of inde
pendent long·term experiments in which the population size of 
both species was monitored regularly over several generations. 
A single age-class model and a 2 age-class model were analyti
cally tractable and predicted an unstable equilibrium, depar
tures form which could lead to the extinction of either species. A 
systems model, however, differed in predicting the inevitable 
extinction of C. macu/atus due to its slightly longer generation 
time. This prediction was supported by the long-term 
experiments. 

269 ASDEL-RAHMAN, H. A.; SOLIMAN, Z. A.; ALl, M. F. 
Biological study on the black carpet beetle, Attagenus ·scalaris 
Pic (ColeopJera: Dermestidae). Bulletin de Ia Societe Entomo
Jogique d'Egypte (1980-1981, publ. 1984) No. 63, 231-241 
[En, 7 ref.] Entomology Department, Faculty of Science, Ain 
Shams University, Cairo, Egypt. 

Attagenus scalaris, of which the adults feed on pollen in 
the flowers of Convolvulus arvensis and the larvae attack stored 
textiles of animal origin. were provided in the laboratory with 
dried yeast as larval and with honey as adult food. At JO•C and 
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50 ± 5% RH, the egg stage lasted 7-8 days and the larval stage 
76-368 days, including 8-20 instars (usually 8), of which the 
earliest were the shortest, progressing from a 1st instar of 7.23 
days to an 18th instar of 31.33 days. The pupal stage lasted 7-9 
days and the development from egg to adult 90-385 days. 
Virgin females lived much longer than mated ones (51 ± 2.7 
days as compared with 28 ± 2.95 days), and virgin males lived 
for 19-52 and mated males for 17-50 days. The number of 
eggs per female fed on honey was 1-27; virgin females were 
able to oviposit, but none of the eggs hatched. 

270 ABDEL-RAHMAN, H. A.; SOllMAN, Z. A.; All, M. F. 
Ecological studies on the black carpet beetle Attagenus scalaris 
Pic (ColeopJera: Dermestidae). Bulletin de Ia Societe Entomo
logique d'Egypte (1980-1981, pub!. 1984) No. 63, 243-252 
[En, 9 ref.] Entomology Department, Faculty of Science, Ain 
Shams University, Cairo, Egypt. 

Adults of Attagenus scalaris were collected from flowers of 
Convolvulus arvensis in Egypt and provided with drops of honey 
as food in the laboratory. Larvae from the ensuing eggs were fed 
at first on dried yeast and offered choices between up to 12 
different types of textiles, and the numbers oflarvae on each, the 
rate of larval survival and the duration of larval instars were 
assessed by daily inspection for lO days. The larvae were 
attracted to pure woollen materials rather than to mixed·fibre 
fabrics and survived better on them. Of laboratory foods, a 
mixture of equal parts of dried yeast and dried milk powder 
resulted in a shorter larval stage and fewer larval instars than 
either yeast or milk powder alone. Young larvae could survive 
for 14-54 days and older larvae for 3-45 days without food, 
and male adults for 10-17 and female adults for 13-20 days, 
while fed adults lived for up to 69 days. Exposure of larvae to 
50"C gave complete mortality after 35 min. 

27I BEll, C. H.; HOLE, B. D.; WILSON, S. M. Fumigant 
doses for the control of Trogoderma granarium. Bulletin, 
Organisation Europienne et Miditerranienne pour Ia Protec
tion des Plantes (1985) IS (I) 9-14 [En, fr, ru, 8 ref.] Slough 
Laboratory, Agricultural Science Service, MAFF, Slough, 
United Kingdom. 

The diapausing larvae of Trogoderma granarium are 
among the most tolerant of fumigation of all storage pests, and 
effective dosage schedules are required. For this purpose, the 
toxicity of methyl bromide, phosphine, methyl chloroform, eth
ylene dichloride and chlorobromomethane, and of mixtures of 
some of these fumigants, to diapausing larvae of the pest was 
investigated in tests in the United Kingdom at 15, 20 or 25°C. 
At 15 and 20°C, the tolerance of larvae was high and very high 
dosages of methyl bromide or liquid fumigants, or long expo
sures to phosphine, were required for total kill. At 25"C, larvae 
were more susceptible to phosphine but retained a high toler
ance of the other fumigants. A mixture of 2% methyl bromide in 
methyl chloroform showed evidence of potentiation at 25°C and 
gave control of larvae at moderate dosages. 

272 DYTE, C. E.; HAlliDAY, D. Problems of development of 
resistance to phosphine by insect pests of stored grains. Bulletin, 
Organisation Europienne et Miditerranienne pour Ia Protec
tion des Plantes (1985) IS (I) 51-57 [En, fr, ru, 18 ref., I fig.] 
MAFF, Slough, SL3 7HL, United Kingdom. 

The F AO global survey of pesticide sensitivity of insect 
pests of stored grain in 1972-73 showed an overall incidence of 
phosphine resistance of9.7% in insect strains from 82 countries, 
especially in Tribolium spp. and Rhyzopertha dominica. The 
levels of resistance increased under laboratory selection. Gener
ally, eggs and pupae were more tolerant than the other stages, 
and fumigation dosages have to be determined with these stages 
in mind. With increasing worldwide use of phosphine, resistance 
has become more frequent and occurs at a higher level and in 
other species ( Crypto/estes ferrugineus and Oryzaephilus 
surinamensis). Studies of fumigation under different conditions 
in Bangladesh showed that common procedures, without use of 
sheets, led to chronic underdosing. creating ideal conditions for 
the selection of resistant strains. Such strains are very likely to 
be introduced into the EPPO region and established there. 
While inspection and control procedures in ports could limit this 
risk, these are costly and impractical. The problem is best tack
led at source, by supporting projects aimed at improving the 
conditions under which grain ts stored and fumigated in devel
oping countries. 
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273 DOMINIK, J. [Remarks on some buprestids (Col., 
Buprestidae) as wood pests.] Uwagi o niekt6rych bogatkach 
(Buprestidae, Col.) jako szkodnikach drewna. Sylwan (1980) 
124 (3) 31-33 [PI, ru, en, 5 ref.] 

Overall range and distribution in Poland are described for 4 
pests of timber structures and posts in forests: Buprestis 
[Cha/cophora] mariana, Ancylochira [Buprestis] rustica, A. 
[Bupreslisj haemorrhoidalis and Cypriacis [Buprestisj 
aurulenta. 

Rodents 

274 PARSHAD, V. R.; AHMAD, N.; CHOPRA, G. Laboratory 
and field el'aluation of brodifacoum for rodent control. Interna~ 
tiona/ Biodeterioration (1985) 2I (2) 107-112 [En, 13 ref., 6 
tab.] Dep. Zoo!., Punjab Agric. Univ., Ludhiana-141004, India. 

The poison bait with 0.005% brodifacoum showed uni
formly high toxicity to Rattus rattus, R. meltada, Bandicota 
benga/ensis. Tatera indica, Mus musculus and Funambulus 
pennanti both in One day no choice and two days choice feeding 
trials. The poison treatment resulted in 100% !:ill of rodents 
except in one case. In wheat crop fields the stage of crop develop
ment and timing of baiting have been found to affect the rodent 
control success with brodifacoum. 

275 SHEll INTERNATIONAl CHEMICAL COMPANY Storm: a 
potent new rodenticide. Shell Agriculture (1985) No.I, 7 [En] 
Shell Centre, London SEI 7PG, United Kingdom. 

The new rodenticide (originally known as WLI08366) is a 
new 4-hydroxycoumarin anticoagulant. Its high potency makes 
it an ideal product for minimum or ~pube baiting' techniques. 
Control comes from only a single feed from bait containing 
typically just over 0.005 percent of rodenticide. It has a rela
tively low level of acute toxicity to birds and can be used for 
rodent control in public health, in grain storage and in crops 
such as rice, sugar cane and oil palm. 

TECHNIQUES 

276 BARAK, A. V.; BURKHOLDER, W. E. A l'ersatile and 
effective trap for detecting and monitoring stored~product Cole
optera. Agriculture, Ecosystems and Environment (1985) 12 
(3) 207-218 [En, 28 ref., 4 fig.] Zoecon Corporation, Palo Alto, 
California 94304, USA. 

An efficient multi~species trap of corrugated paper and 
using plastic pitfall devices containing a vegetable-oil-based 
food attractant was developed in the USA for detecting and 
monitoring stored-product insects. Adults of Oryzaephilus 
surinamensis and Tribolium confusum and larvae of 
Trogoderma variabi/e were trapped successfully in laboratory 
assays. Using a multiple~choice olfactometer, adults of 
Tribolium confusum and T. castaneum were shown to respond 
to ( 4R,8R)-4,8-dimethyldecanal, their natural aggregation 
pheromone, and to distinguish between this and other diastere
omers when tested simultaneously. The (4S,8R)- and (4S,8S)
diastereomers could be slightly inhibitory to the responses of T. 
castaneum. T. confusum was attracted to racemic 4,8~ 
dimethyldecanal applied to rubber septa lures. High doses of the 
pheromone reduced attraction. The pheromone is currently 
being used with food attractants in the trap for monitoring field 
populations of Tribolium and other stored~product insects. 

277 TwOMEY, D. G.; MACKIE, D. L. A medium for the rapid 
growth and detection of moulds. Letters in Applied Microbi~ 
o/ogy (1985) I (6) 105-107 [En, 3 ref., I tab.] Dep. Bioi., 
Paisley Coli. Techno!., Paisley PAl 2BE, United Kingdom. 

The technique described encourages rapid germination and 
growth of fungal propagules and enhancement of their detec
tion. The new growth medium Apple Pulp Gelatin contains an 
optical brightener. 

278 GOLDNER, S. B.; SOLBERG, M.; POST, L. S. Develop
ment of a minimal medium for Clostridium perfringens by using 
an anaerobic chemostnt. Applied and Environmental Microbi
ology (I 985) 50 (2) 202-206 [En, 21 ref., 2 tab.] Dep. Food Sci., 
Cook Coli., Rutgers State Univ., New Brunswick, NJ 08903, 
USA. 

• 



Cultures of C. perfringens ATCC 3624 and NCTC 10240 
were grown at 46 and 43°C, respectively, in a glucose-limited, 
chemically defined medium atJ'H 7 .2. The concn of amino 
acids, minerals, nucleotides an vitamins, initially present in 
excess, were varied independently. The min. concn of each 
nutrient which would support 3 X 108 CFU fml with a genera
tion time of less than 40 min was determined and used to 
develop a reformulated defined medium. Analyses of the refor
mulated medium indicated additional adjustments in nutrient 
content which led to the development of a minimal medium for 
each str. 

CONTROL 
See also absts. 25.59-61. 66. 71. 75. 81, JJO, Jl3, Jl5, Jl8, 

120, 129, 139-140, 146, 212, 237, 271-272, 274, 382 

279 ATTIA, F. 1.; FRECKER, T. Cross-resistance spectrum 
and synergism studies in organophosphorus-resistant strains of 
Oryzaephilus surinamensis (L.) (Coleoptera: Cucugidae) in Aus
tralia. Journal()( Economic'Enwmol()gy (1984) 77 (6) 1367-
1370 [En, 11 ref.] New"South Wales Department of Agricul
ture, Biological and Chemical Research Institute, PMB 10, 
Rydalmere, NSW 2116, Australia. 

Resistance to DDT. lindane, organophosphorus insecti
cides, carbaryl, bioresmethrin and pyrethrins was· found in wild 
strains of the stored-grain pest Oryzaephilus surinamensis col
lected in New South Wales in 1981-82. The levels of resistance 
measured in these strains were low ( <10-fold) to DDT, 
dichlorvos, chlorpyrifos-methyl, bioresmethrin and pyrethrins, 
moderate ( <40-fold) to lindane, malathion and pirimiphos
methyl, and very high (> 160-fold) to fenitrothion. Both piper
onyl butoxide and S,S,S-tributyl phosphorotrithioate were 
strongly synergistic with fenitroth10n and fenitrooxon [dimethyl 
3-methyl-4-nitrophenyl phosphate] against the resistant strains; 
both were also synergiStiC with malathion, but to a lesser extent. 
However, triphenyl phosphate was not synergistic with either 
malathion or fenitrothion. 

280 SALEEM, M. A.; WILKINS, R. M. Toxicity of 
pirimiphos-metbyl against a malathion-resistant and a suscepti
ble strain of the saw-toothed grain beetle, Oryzaephilus 
surinamensis (L.). Pakistan J(Jurnal ()f Zool()gy (1983, reed. 
1985) 15 (I) 89-93 [En, 21 ref.] Department of Agricultural 
Biology, Newcastle-upon-Tyne University, NEI 7RU, United 
Kingdom. 

Owing to its fl.attish form, Oryzaephilus surinamensis is 
able to penetrate tightly wrapped packages and has recently 
become one of the most important sources of loss in farm-stored 
grain. In laboratory tests m England, a low level of resistance 
(about 3-fold) to pirimiphos-methyl was detected in adults that 
were already resistant to malathion; the LDSOs of the 2 insecti
cides were significantly different at 95% confidence level. These 
findings demonstrated the necessity for measuring insecticide 
resistance in pests and for finding suitable alternative insecti
cides before the actual need arises for effective pest control 
programmes. 

281 ADU, 0. 0.; MUTHU, M. The relative toxicity of seven 
fumigants to life cycle stages of Cal/osobruchus chinensis (L.), 
Insect Science and its Application (1985) 6 (I) 75-78 [En, 18 
ref.] Nigerian Stored Products Research Institute, PMB 5063, 
Port Harcourt, Nigeria. 

The relative toxicity of 7 fumigants to 4 stages in the life 
cycle of Callosobruchus chinensis, a pest of stored cowpeas 
[Vigna unguiculata], was determined in the laboratory. Their 
relative toxicities to all stages were phosphine > methyl iodide 
> acrylonitrile > methyl bromide > ethylene dibromide > 
methyl formate > ethyl formate. 

282 BURKHOLDER, W. E.; MA, M. Pheromones for monitor
ing and control of stored-product insects. Annual Review of 
Entom()l()gy (1985) 30, 257-272 [En, 84 ref.] Stored Product 
and Household Insects Laboratory, ARS, USDA, Department 
of Entomology, Wise<>nsin University, Madison, WI 53706, 
USA. 

The use of pheromones is one of several modern approaches 
showing promise in the control of insects in stored products. In 
this review, which is concerned with species that breed in stored 
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products (not those such as flies, cockroaches and wasps that are 
hygiene and nuisance pests in such commodities), the authors 
provide a guide to and a critical assessment of some of the recent 
literature on the monitoring and control of stored-product pests 
with pheromones. They also discuss the physiological and envi
ronmental factors affecting the management of stored-products 
pest by this technique. The topics discussed include the identity 
of the pheromones from 9 families of stored~products insects 
(dermestids, anobiids, bruchids, bostrichids, tenebrionids, 
cucujids, curculionids, gelechiids and pyralids), the design of 
pheromone traps, factors affecting momtoring, mass trapping 
and the integration of pheromones with other biotic control 
agents. 

283 VOERMAN, S. PTM pheromone synthesis for developing 
countries. In Rep()rt ()f the XXVII Planning Conference on 
integrated pest management. June 4-8, 1984, Lima-Peru. 
Lima, Peru; International Potato Center (1984) 235-237 [En, I 
fig.] Institute for Pesticide Research, 6709 PG Wageningen, 
Netherlands. 

The synthesis of (4£,7Z)-4,7-tridecadienyl acetate and 
(4E,7Z,lOZ)-4,7,10-tridecatrienyl acetate, which are campo. 
nents of a sex pheromone of :Phthorimaea operculella, is dis
cussed with special reference, to their use for controlling this pest 
on potatoes in the ,field and stores in developing countries. 

284 JAIPAL, S.; ZIK SINGH; MALIK, 0. P. Insecticidal activ
ity of various neem leaf extracts against Rhyzopertha dominica, 
a stored grain pest. Neem Newsletter (1984) 1 (4) 35-36 [En] 
Regional Research Station, Uchani-Kamal, India. 

The authors report the results of laboratory studies in India 
on the residual effect of various leaf extracts of neem 
(Azadirachta indica) onRhyzopertha d()minica, a serious pest 
of stored wheat. Alcohol extracts proved more toxic than ace
tone, benzene, chloroform, ethyl acetate, hexane or petroleum 
ether extracts. Extracts equivalent to 1 or 2 g of leaf were 
allowed to dry in beakers at room temperature. Ten pairs of 
adults of R. dominica were released in 25 g sound wheat grains 
transferred to each beaker. Mortality was recorded daily for 10 
days. In the beakers treated with the alcohol extract, all the 
adults died within 4 days of release, and a further 10 pairs 
released on the 5th day also died within 4 days of release. The 
weight of the grains in the beakers remained unchanged 
throughout and none was entered by the adults. 

285 LONGSTAFF, B. C. An analysis of the demographic con
sequences of temperature manipulation upon the efficacy of cer
·tain,pesticides used in the control of stored product pests. In 
Pmceedings ()f the F()urth Australian Applied Ent()m()l()gical 
Research C()nference, Adelaide 24-28 September 1984. Pest 
control: recent advances and future prospects [edited by Bailey, 
P.; Swincer, D.j. Adelaide, Australia; South Australian Gov
ernment Printer (1984) 469-475 [En, 7 ref., 3 fig.] CSIRO 
'Division of Entomology, Canberra, Australia. 

The effects of combining a physical control measure, cool
ing, with a number of alternative chemical measures on popula
tions of Sitophilus oryzae in stored grain were investigated 
using analytical and simulation techniques. Where cooling was 
used in tandem with a residual insecticide, the efficacy of control 
was shown to be dependent on the type of chemical used. 
Deltamethrin benefited from such an approach, but pirimiphos
methyl did not. The benefits of using cooling after fumigation 
were demonstrated, and the consequences of sublethal doses of 
fumigant on the growth of residual populations are discussed. 

286 WILLIAMS, P.; MINETT, W.; BUCHANAN, S. A.; WILSON, 
A. D.; SAVAGE, P.; ROSENBAUM, H.; GUIFFRE, V. Develop
ments in tbe use of methyl bromide and carbon dioxide mixtures 
for the control of grain insects. In Proceedings of the Fourth 
Australian Applied Entomological Research Conference, Ade
laide 24-28 September 1984. Pest contr()l: recent advances and 
future pmspects [edited by Bailey, P.; Swincer, D.j. Adelaide, 
Australia; South Australian Government Printer (1984) 494-
499 [En, 9 ref., I fig.] Plant Research Institute, Department of 
Agriculture, Burnley, Victoria, Australia. 

A method is described that was developed in Australia for 
the commercial application of mixtures of methyl bromide and 
carbon dioxide to wheat silos for the control of stored-grain 
insects. The method gave good gas distribution, which was 
maintained by a small recirculation fan giving 1 gas change in 
about 9 h. It was found that when a concentration X time 
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product of 50 gh/m3 of methyl bromide was achieved, all stages 
of grain pests were killed. Fumigation could be completed 
within 24 h using only 23 kg methyl bromide in a 2000-t silo, 
one-third of the minimum dose recommended for commercial 
fumigation. 

287 WALL BANK. B. E. Fenitrothion resistance in 
Oryzaephilus surinamensis {L), saw-tootbed grain beetle, in 
New South Wales. In Proceedings of the Fourth Australian 
Applied Entomological Research Conference, Adelaide 24-28 
September 1984. Pest control: recent advances and future pros
pects [edited by Bailey, P.; Swincer, D.}. Adelaide, Australia; 
South Australian Government Printer (1984) 507-511 [En, 5 
ref.] Department of Agriculture, PMB 10, Rydalmere, New 
South Wales 2116, Australia. 

In the past 2 years, some field populations of Oryzaephilus 
surinamensis have developed resistance (>200-fold) to fenitro
thion applied as a grain protectant on intake to storage in grain 
bulks in New South Wales. Laboratory studies with 
[ 14C]fenitrothion showed that after I h more than 50% of the 
insecticide applied topically at a sublethal dose to adults of 
susceptible and resistant strains was found on the holding vials. 
This consisted mainly of unchanged fenitrothion with only a 
small amount of water-soluble excreted metabolite. The 
remaining insecticide penetrated the cuticle of both strains at 
about the same rate. The rate of degradation of fenitrothion to 
non-toxic metabolites after 30 min was 4 times as high in the 
resistant as in the susceptible strain, and was still twice as high 
after 2 h, with the amount of organic-phase activity (fenitro
thion plus fenitro-oxon [dimethyl 3-methyl-4-mtrophenyl 
phosphate]) being correspondingly less in the resistant than m 
the susceptible strain. However, the rate of production of feni
tro-oxon was also higher in the resistant strain and produced 
static amounts of oxon after I h that were barely reached by the 
susceptible strain after 4 h. The resistance, which is known to 
extend strongly to fenitro-oxon and the ethyl analogue of feni
trothion, may therefore be due to other mechanisms in addition 
to increased metabolism. 

288 EVANS, D. E. Moving towards insecticide-free storage 
of grain In Australia. In Proceedings of the Fourth Australian 
Applied Entomological Research Conference, Adelaide 24-28 
September 1984. Pest control: recent advances and future pros
pects {edited by Bailey. P.; Swincer. D.}. Adelaide, Australia; 
South Australian Government Printer (1984) 512-520 [En, 25 
ref.] CSIRO Division of Entomology, Canberra, Australia. 

The development of biological, chemical and physical con
trol methods that should lessen the grain-handling industry's 
current heavy dependence in Australia on the admixture of 
residual insecticides with grain, especially against Rhyzopertha 
dominica, Tribolium castaneum, Sitophilus oryzae and S. 
granarius, is outlined. Consideration is given to some of the 
technical, economic and social constraints that face the develop
ment of integrated pest management systems that are sympa· 
thetic to but not dominated by current grain-handling practices. 
The need for interdisciplinary debate and cooperation is 
emphasized. 

289 BITRAN, E. A.; CAMPOS, T. B.; OLIVEIRA, D. A.; CHIBA, 
S. [Evaluation of the residual effectiveness of the pyrethroid 
deltamethrin in stored graius.] Avalia~o da eficiencia residual 
do piretr6ide deltamethrin em gr3.os armazenados. Biol6gico 
(I 983, reed. I 985) 49 (9/10) 237-246 [Pt, en, 13 ref.] Se<;i!o de 
Entomologia Geral, Institute Biol6gico, Sao Paulo, Brazil. 

Tests were carried out in Brazil on the protection of stored 
maize from attack by Sitophilus zeamais, stored beans from 
attack by Acanthoscelides obtectus and stored coffee from 
attack by Araecerus fascicu/atus. Treatment with deltamethrin 
synergized with piperonyl butoxide (0.5:5 p.p.m. or 0.75:7.5 
p.p.m.) applied directly to the maize grains afforded signifi
cantly better results than malathion (10 p.p.m.), and afforded 
satisfactory protection for 9 months. Deltamethrin was also 
superior to malathion in protecting bagged maize, beans and 
coffee from infestation, providing a longer period of protection. 

290 BODNARYK, R. P.; BARKER, P. S.; KUDRYK, L. Interac
tion between synergists and pennethrin in adults of the red ftour 
beetle, Tribolium castaneum (Herbst). Pesticide Science (1984) 
15 (5) 481-486 [En, 22 ref., 2 fig.] Agriculture Canada, 
Research Station, Winnipeg, Manitoba, R3T 2M9, Canada. 
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The potential synergistic activities of chlordimeform, DEF 
(S,S.S-tributyl phosphorotrithioate) and piperonyl butoxide 
were studied by CXJ?OSing adults of Tribolium castaneum to 
treated filter paper d1scs. Each ofthe chemicals was individually 
of low toxicity to T. castaneum. However, when tested in vari
ous combinations, chlordimeform:DEF (1:1 and 1:4) exhibited 
a strong synergistic interaction, but other pairs 
(chlordimeform:piperonyl butoxide, 1:4, or DEF:piperonyl 
butoxide, I :4) exhibited no synergism. When tested at experi
mentally determined optimum ratios with the synthetic pyreth
roid permethrin, synergism was observed for 
permethrin:chlordimeform (1:2) and for permethrin:DEF (1:2) 
but not for permethrin:piperonyl butoxide (1:2). The triple mix
ture permethrin:chlordimeform:DEF (I :2:2) was twice as toxic 
as permethrin:DEF (1:2) but only slightly more toxic than per
methrin:chlordimeform (1:2). Although chlordimeform and 
DEF interact synergistically, and each synergises permethrin by 
unrelated mechanisms, these interactions were not expressed 
independently in a mixture of all 3 substances tested against T. 
castaneum. 

291 EULITZ, E. G. Persistence of some pyrethroids on dif
ferent surfaces compared with tetrachlorvinpbos for control of 
tobacco beetle (Lasioderma se"icorne (F.)). Phytophylactica 
(1984) 16 (3) 231-233 [En, 4 ref.] Tobacco & Cotton Research 
Institute, Private Bag X82075, Rustenburg 0300, South Africa. 

Four synthetic pyrethroids in sprays at 0.016-1.0 g a.i.fm2 

were compared with tetrachlorvinphos at l gjm2 applied to 
hessian and various structural materials for the control of Lasi
oderma serricorne, a pest of stored tobacco in South Africa. 
Deltamethrin at 0.31, cypermethrin at 0.5-1 and fenvalerate at 
0.5 g a.i.fm2 controlled the beetles for 12 months on all the 
surfaces tested. 

292 PRICE, N. R.; DANCE, S. J. Some biochemical aspects 
of phosphine action and resistance in three species of stored 
product beetles. Comparative Biochemistry and Physiology, C 
(1983) 76 (2) 277-281 [En, 20 ref., 1 fig.] Pest Control Chemis
try Department, MAFF Slough Laboratory, Slough, SL3 7HJ, 
United Kingdom. 

The inhibitory effects of the fumigant phosphine (a respira
tory poison) on cytochrome-c oxidase and catalase were investi
gated in the stored product pests Rhyzopertha dominica, 
Oryzaephilus surinamensis and Cryptolestes ferrugineus. It 
was found that cytochrome-c oxidase was inhibited by treat
ment of insect homogenates in vitro, that catalase was inhibited 
in susceptible insects poisoned with phosphine in vivo and that 
resistant beetles absorbed less phosphine than susceptible ones. 

293 BERGER, H. K.; HETFLEIS, M. [Stored-product protec
tion- pests and their control.] Vorratsschutz- Sch3dlinge und 
deren Bekiimpfung. Pj/anzenschutz (1985) No. 2, 9-10 [De] 
Bundesanstalt filr Pftanzenschutz, A-1020 Vienna, Austria. 

Information is given on the main pests of stored grain in 
Austria and the measures used for their control. The pests 
include Sitophilus granarius, S. oryzae, Plodia interpunctella, 
Tribo/ium confusum, Oryzaephilus surinamensis, Ephestia 
kuehniella and Cryptolestes ferrugineus. The measures dis
cussed include preventive methods such as keeping storage 
premises clean and excluding sources of infestation, and 
mechanical, physical, biological and chemical methods of con
trol. The compounds and application rates recommended for 
treating grain and storage premises are listed together with 
fumigants. 

294 WATSON, D. B. The life span of Drosophila me/ana
gaster after exposure to an intense eledric field. New Zealand 
Journal of Science (1984) 27 (4) 439-442 [En, I ref., 5 fig.] 
Department of Electrical & Electronic Engineering, University 
of Canterbury, Christchurch, New Zealand. 

An experimental study in New Zealand showed that after 
exposure to an electric field E for time T, the life expectancy t of 
adults of Drosophila melanogaster was dramatically reduced 
and could be expressed as t = constant/TEn, where n = 6 
approximately. A possible application of the above effect which 
is being considered is that of post-harvest disinfestation of 
produce. 



295 MORDKOVICH, YA. B.; MENSHIKOV, N. S.; LUZAN, N. K. 
Modern means and methods of plant product fumigation in the 
USSR. Bulletin, Organisation Europeenne et Miditerranfenne 
pour Ia Protection des Plantes (1985) IS (1) 5-7 [En, fr, ru, 7 
ref.] Vsesoyuznyi Nauchno-issledovatel'skii Tekhnologickeskii 
Institut Karantiny i Zashchity Rastenil, Moscow, USSR. 

Recent advances in fumigation techniques in the USSR are 
reviewed and discussed. The problem of fumigation of plant 
products in containers is being approached by the introduction 
of gas through air-holes. Mixtures of methyl bromide with car
bon dioxide are being used increasingly against stored-product 
pests, allow lower dosages to be used and are more safely 
applied. Recent experience of quarantine fumigation of potato 
tubers against Phthorimaea operculella is outlined, and finally 
research is reported on neutralizers and absorbents of methyl 
bromide used to facilitate de-gassing. 

296 LEVINSON, H. Z.; LEVINSON, A. R. Use of pheromone 
traps for the proper timing of fumigation in the storage environ
ment. Bulletin, Organisation Europienne et Miditerranienne 
pour Ia Protection des Plantes (1985) IS (1) 43-50 [En, fr, ru, 
10 ref., 4 fig.] Max-Planck-Institut fOr Verhaltensphysiologie, 
D-8131 Seewiesen bei Starnberg, German Federal Republic. 

The authors broadly divide the methods of manipulation of 
insect pests of stored products into curative and preventive mea
sures. Sex and aggregation pheromones combmed with addi
tional sensory stimuli in adhesive bait traps can be utilized as a 
preventive measure which may lead to insectistasis (a state in 
which the insect population density is diminished to the extent 
of allowing storage without significant impairment). Insectis
tasis can be readily achieved by continual supervision of store 
rooms and use of adhesive bait traps in combination with a 
limited number of curative measures such as use of gaseous or 
contact insecticides timed according to the size of trap catches. 
The sensory stimuli causing male Phycitinae to fly towards these 
bait traps involve, in seguence, a circadian rhythm, increasing or 
decreasing light intenSity (approximately 1-10 lx), an air cur
rent, a vertical rectangular figure and the main pheromone com-

fonent. The antennae of males of Anagasta kuehniel/a 
Ephestia kuehniel/a], E. elutel/a and Plodia interpunctella 

have 2 types of receptor cells, 1 of which is selectively responsive 
to (9Z,l2E)-9,12-tetradecadienyl acetate and (Z)-9-
tetradecenyl acetate, while the other responds to (92,12£)-
9 ,12-tetradecadien-1-ol. 

297 SONDOSSI, M.; ROSSMOORE, H. W.; WIREMAN, J. W. 
Observations of resistance and cross-resistance to formaldehyde 
and a formaldehyde condensate biocide in Pseudomonas aerugi
nos._ International Biodeterioration (1985) 21 (2) 105-106 
[En, 6 ref., I fig.] Dep. Bioi. Sci., Wayne State Univ., Detroit, 
Ml, USA. 

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

298 BENJINALI, B.; TANTAOUI-ELARAKI, A.; AYADI, A.; 
IHLAL, M. Method to study antimicrobial effects of essential 
oils: application to the antifungal activity of six Moroccan 
essences. Journal of Food Protection (1984) 47 (10) 748-752 
[En, 25 ref., 2 fig., 1 tab.] Institut Agronomique Veterinaire 
Hassan II, B.P. 6202, Rabat Instituts, Morocco. 

The antifungal properties of 6 essential oils (3 from Arte
misia herba alba, l from Thymus capilatus, I from Romarinus 
officina/is and 1 from Eucalyptus IJiobulus) were tested in vitro 
against 39 mould strs. The essential oil from T. capitatus was 
most effective, followed by A. herba alba, R. officina/is and E. 
globulus. 
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299 G~LINAS, P.; GOULET, J.; TASfAYRE, G. M.; PICARD, G. 
A. Effect of temperature and contact time on the activity of 
eight disinfectants - a classification. Journal of Food Protec
tion (1984) 47 (II) 841-847, 852 [En, 67 ref., 5 tab.] Dep. 
sciences et technologie des aliments, Univ. Laval, Quebec City, 
Que., Canada G 1 K 7P4. 

The combined influence of temp. (4, 20,37 and 50°C) and 
contact time ( 10, 20 and 30 min) on the efficacy of 8 commercial 
disinfectants was evaluated by the Association of Official Ana
lytical Chemists use-dilution method. An increase of temp. 
greatly enhanced the activity of all tested solutions, particularly 
glutaraldehyde, chlorhexidine acetate and the amphoteric 
surfactant, whereas contact time mainly enhanced the efficacy 
of sodium hypochlorite, the quaternary ammonium compound 
and the amphoteric surfactant. Temp. and contact time influ
enced the activity profile of the disinfectants tested, with a max. 
efficacy near the opt. growth temp. (37°C) of the test organism 
(Pseudomonas aeruginosa ATCC 15442). This organism was 
highly resistant to the amphoteric surfactant as well as to the 2 
quaternary ammonium compounds. Classification of disinfec
tants is proposed on the basis of their mode of action, temp. 
dependence and activation energies, heat and light stability and 
tolerance to organic matter. 

300 LEE, C. U. [Tolerance of Alternaria mali to various 
fungicides.) Korean Journal of Plant Protection (1984) 24 (1) 
19-24 [Ko, en, 19 ref., 5 tab.] Dep. Hort., Yeongnam Univ., 
Gyeongsan, Korea Republic. 

A. mali, isolated from infected apples in storage and 
orchards of the 4 main apple growing areas of Taegu, Yesan, 
Jungup and Chungju, was tested with various fungicides added 
to PSA medium. The fungal tolerance varied little between 
orchards but considerably among fungicides and their concn. 
Min. inhibitory concn of chlorothalonil and captafol was 100 
238 and 81 000 l'g/ml, respectively, showing low effects with 
high fungal tolerance; of iprodione and folpet 3285 and 3000 
l'g/ml (moderate effects with moderate tolerance) and of 
oxydong, polyoxin and pol~dong 1000, 900 and 500 ~tg/ml, 
respectively (high effects With low fungal tolerance). Mycelial 
growth, conidial formation and conidial germination showed 
similar trends in response to the 7 fungicides. 

BIODEGRADATION- GENERAL 

Specific Plants and Practices 

301 HAMPARIAN, V. V.; 0rrOLENGHI, A. C.; HUGHES, J. H. 
Enteroviruses in sludge: multiyear experience with four waste
water treatment plants. Applied and Environmental Microbi
ology (1985) 50 (2) 280-286 [En, 35 ref., 6 tab.] Dep. Med. 
Microbial. Immunol., Ohio State Univ., Columbus, OH 43210, 
USA. 

Over a period of 3 yr, 297 enteroviruses were isolated from 
307 sludge samples taken from 4 treatment plants located in 
different geographic areas. The highest frequency of viral isola
tion (92%), including multiple isolates from single samples, was 
obtained from a treatment plant serving the smallest population. 
The methods used to isolate the viruses were relatively simple 
and included an elution procedure in which beef extract was 
used and a disinfection step. No concn procedure was used. A 
seasonal effect on viral isolation rates from sludge was observed. 

Hygiene and Pathogens 

See also abst. 301 

302 MENON, A. S. Salmonellae and poUution indicator bac
teria in municipal and food processing effluents and the Cornwal
lis River- Canadian Journal of Microbiology (1985) 31 (7) 
598-603 [En, fr, 22 ref., 1 map, 2 tab.] Environ. Protection 
Serv., Environ. Canada, 45 Alderney Drive, Dartmouth, N.S., 
Canada B2Y 2N6. 

A study was conducted to determine the incidence of faecal 
coliforms, faecal streptococci, Aeromonas hydrophilia and Sal
monella spp. in the waste discharges of 7 sewage treatment 
plants, 4 fruit and vegetable canneries, a meat packing plant, a 
poultry processing plant and a potato processing plant located 
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along the Cornwallis River in Nova Scotia, Canada. Surface 
water samples were also collected from 13 locations in the river 
to assess the impact of these waste discharges on the receiving 
water quality. The results showed that the final effluents from 
most of the sewage treatment and processing plants were of very 
poor bacteriological quality, with the number of indicator bacte
ria comparable with those found in raw sewage. Salmonellae 
were isolated from the effluents of 7 plants and from river water, 
and the high faecal coliform counts exceeded the recommended 
limit for bathing and shellfish harvesting. 

Analysis and Sampling 

See also absts. 367, 369 

303 FARKAS, V.; LISKOVA, M.; BIELY, P. Novel media for 
detection of microbial producers of cellulase and xylanase. 
FEMS Microbiology Letters (1985) 28 (2) 137-140 [En, 10 
ref., 4 fig.] lnst. Chern., Cent. Chern. Res., Slovak Acad. Sci., 
CS-842 38 Bratislava, Czechoslovakia. 

Agar nutrient media containing 0.2% soluble hydroxya 
ethylcellulose covalently dyed with Ostazin Brilliant Red H-3B 
or soluble beechwood 4-o-methyl-o-glucarono-D-xylan dyed 
with Remazol Brilliant Blue R were used for sensitive detection 
of microorganisms producing and secreting into the surrounding 
medium endo-1.4-/1-glucanase and/or endo-1,4-/1-xylanase. 

304 SCHMIDT, S. K.; SIMKINS, S.; ALEXANDER, M. Models 
for the kinetics of biodegradation of organic compounds not 
supporting growth. Applied and Environmental Microbiology 
( 1985) 50 (2) 323-331 [En, 26 ref., 6 fig., 3 tab.] Graduate Field 
Microbial., Cornell Univ., Ithaca, NY 14853, USA. 

Twelve models of kinetics were developed to describe the 
metabolism of organic substrates that are not supportin~ bactea 
rial growth. These models can be used to descnbe the 
biodegradation of organic compounds when the responsible 
populations are growing logistically,logarithmically or linearly, 
or are not increasing in numbers. 

ENVIRONMENTAL POLLUTION 

305 MARGARIS, N. S.; VOKOU, D. Microbial decomposition 
of smog organic pollutants. Bulletin of Environmental Contam
ination and Toxicology (1986) 36 (I) 15-22 [En, 23 ref., 3 fig., 
2 tab.] Div. Ecol., Dep. Bioi., Sch. Sci., Univ. Thessaloniki, 540 
06 Thessaloniki, Greece. 

The ability of soil microorganisms, which are adapted to 
catabolize volatile natural compounds, to use the organic poilu a 
tants participating in smog formation was studied. An increase 
in the amount of soil surface (and hence soil microorganisms) in 
a city, such as Athens, is proposed as a means of accelerating 
smog decomposition. 

Freshwater pollution 

See also absts. 302, 359 

Marine pollution 

306 Mersey's cleanup could pollute Irish Sea. New Scientist 
(1985) No.l463, 25 [En] 

A £200amillion scheme to clean up pollution in the Mersey 
estuary could end up poisoning fish in the Irish Sea, according to 
scientists from the Mjnistry of Agriculture, Fisheries and Food 
(MAFF). It is planned to remove turds and toxic metals from 
Merseyside's effluent before it enters the estuary. The resulting 
sludge will be dumped into the Irish Sea. However a report from 
MAFF's directorate of fisheries research warns that this will 
affect fish and shellfish. 

BIOLOGICAL WASTE TREATMENT 

See also absts. 366, 378-379 

International Biodeterioration 1986 Vol. 22 No. I 

307 EIGHMY, T. T.; BISHOP, P. L. Effect ofreactor turbu
lence on the bindingMprotein·mediated aspartate transport sys
tem in thin wastewater biofilms. Applied and Environmental 
Microbiology (1985) 50 (I) 120-124 [En, 38 ref., 3 fig., I tab.] 
Dep. Civil Eng., New Hampshire Univ., Durham, NH 03824, 
USA. 

Biofilms which were -not preadapted to turbulence and 
which possessed two separate and distinct aspartate systems 
were subjected to a turbulent flow condition in a hydrodynami
cally defined closed-loop reactor system. It is hypothesized that 
sheer stress disrupts the low-affinity, high-capacity binding-pro. 
tein-mediated transport system by deforming the outer mem
branes of the firmly adhered Gram-negative bacteria. 

308 CHUANG, Y.-T. [Studies of waste treatment with nitro
gen fixing bacteria. I. Isolation of AzotobRcter and effects of 
nutrients on waste treatment.] Report of the Taiwan Sugar 
Research Institute (1985) No.107, 41-50 [Ch, en, 6 ref., 6 fig., 4 
tab.] Taiwan Sugar Res. lost., Tainan, Taiwan. 

Since the waste streams from sugar mills or paper pulp 
factories lack nitrogen sources, they cannot be effectively 
treated unless a nitrogen sources is added. The BOD of the 
waste stream could be reduced from 2980 p.p.m. to SO p.p.m. in 
48 h by treatment with a selected str. of nitrogen fixing 
Azotobacter. 

309 MASUDA, N.; SANO, H. [Fundamentals and application 
of methane fermentation. VII.] Nenryo Oyobi Nensho ( 1984) 51 
(8) 572-582 [Ja, 68 ref.] Daido Steel Co. Ltd., Nagoya 456, 
Japan. From Current Biotechnology Abstracts 1985 No.6, 
2034. 

A review of new methane fermentation methods. Anaer
obic filter, anaerobic expanded-bed digester and upflow anaer
obic sludge blanket are useful methods of methane fermentation 
using wastewater. 

310 MASUDA, N.; SANO, H. (Fundamentals and applica
tions of methane fermentation. VIII.j Nenryo Oyobi Nensho 
(1984) 51 (9) 637-645 [Ja, 77 ref. Daido Steel Co. Ltd., 
Nagoya 456, Japan. From Current Biotechnology Abstracts 
1985 No.6, 2035. 

A review on the utiliztion of refuse as a source for methane 
fermentation. Several anaerobic reactors are compared. 

Compostirig 

See also absts. 326, 348 

Biological filtration 

3ll KASTEREN, J. VAN Dutch bioliltration reduces bad 
smells. Biotechnology (1985) 3 (4) 298 [En, I fig.] 

The Technical University of Eindhoven will soon start full
scale experiments to reduce the ammonia smell emitted by pig 
farms. The biofilter uses bacteria either spontaneously growing 
in or inoculated into a peat bed, to metabolize the foul smelling 
components of emitted gases. The system has a higher How rate 
than existing systems, requires less space and deteriorates 
slower. It is suggested that these advances make biofiltration 
feasible for small-scale establishments like small industry and 
pig and poultry farms. 

Activated sludge treatment 

312 KING, E. F.; PAINTER, H. A. The effect of acclimatisa
tion on the toxicity of chemicals to activated sludge microorga· 
nisms. Environmental Pollution, A (Ecological and Biological} 
(1985) 39 (3) 267-280 [En, II ref., 7 tab.] Water Res. Cent., 
Stevenage SGl ITH, United Kingdom. 

Activated sludges were exposed to 6 organic chemicals for 
3 months. Their toxicity (EC50) was assessed before and after 
exposure. Results identified only one acclimatised sludge (for 
pentachlorophenate) although more tolerant bacterial species 
could also be isolated from the sludges exposed to cetyl 
trimethyl ammonium bromide and p-benzoquinone. The accli
matisation procedure used generally was not successful in pro
moting selection of resistant .species. 



313 IDAKA, E.; OGAWA, T.; YATOME, C.; HORITSU, H. 
Behavior of activated sludge with dyes. Bulletin of Environmen
tal Contamination and Toxicology (1985) 35 (6) 729-734 [En, 
lO ref., 4 fig., l tab.] Dep. Chern., Fac. Engineering, Gifu Univ., 
Gifu 501-ll, Japan. 

Congo Red, Orange II and Crystal Violet were each added 
to acclimated activated sludge and their influence on growth of 
the activated sludge and their removal rate were examined. The 
effects of dye concn on acclimated sludges were also studied. It 
was found that, to prevent the deactivation of the sludges by the 
toxicity of the dye the BOD must be raised. 

Anaerobic digestion 

See also abst. 329 

314 DOLFING, H.; GRIFFIOEN, A.; NEERVEN, A. R. W. VAN; 
ZEVENHUIZEN, L. P. T. M. Chemical and bacteriological com
position of granular methanogenic sludge. Canadian Journal of 
Microbiology (1985) 31 (8) 744-750 [En, fr, 29 ref., 4 fig., 3 
tab.] Dep. Microbial., Agric. Univ., Wageningen, Netherlands. 

Methanogenic sludge granules grown on waste water from 
a sugar refinery consisted of several bacterial morphotypes 
embedded in a matrix of extracellular material. Comparison of 
critical point drying and freeze-drying methods for preparing 
samples for scanning electron microscopy to determine the pres
ence of extracellular material indicated that the former method 
permitted observations of extracellular material and intact cells. 
The effects of different extraction methods used for isolation of 
these extracellular polymers was also investigated by scanning 
electron microscopy. The high resistance of the granules against 
disintegration by various chemical methods suggested that dif
ferent groups of organisms contributed to the matrix in which 
the bacteria were embedded. 

315 KUWAHARA, M.; KAGIMURA, T.; TAKAGI, K. [Anaer
obic fermentation of bark. I. Effect of treatment of bark with 
white rot fungi and chemicals on the production of methane.) 
Mokuzai Gakkaishi (1984) 30 (9) 769-776 [Ja] Fac. Agric., 
Kagawa Univ., Kagawa 761-07, Japan. From Current Biotech
nology Abstracts 1985 No.4, 1289. 

Anaerobic fermentation was used to produce methane from 
the bark of Piceajezoensis and Larix gmelinii. Treatment of the 
bark with sodium hydroxide, chlorite and ozone increasd evolu
tion of the gas. Treatment of the bark with Phanerochaete 
chrysosporium and other fungi improved gas production. Suc
cessive treatment with sodium hydroxide and fungi resulted in 
more gas production than treatment with either sodium hydrox
ide or fungi alone. 

316 SCHINK, B. Mechanisms and kinetics of succinate and 
propionate degradation in anoxic freshwater sediments and sew
age sludge. Journal of General Microbiology ( 1985) 131 (3) 
643-650 [En, 37 ref., l fig., 4 tab.] Fak. Bioi., Konstanz Univ., 
Postfach 55 60, D-7750 Konstanz, German Federal Republic. 

The interrelation of propionate and succinate metabolism 
in anoxic sewage sludge and in two different anoxic lake sedi
ments was studied. The mechanism of propionate degradation 
and the kinetics of propionate and succinate metabolism were 
analysed using specifically labelled 14C tracers and gas chroma
tography-gas proportional counting techniques. The results 
indicate that propionate, although formed via succinate, is also 
degraded via succinate in the anoxic environments studied and 
that succinate metabolism is at least as important as propionate 
metabolism in anaerobic degradation processes. 

317 ARCHER, D. B. Microbiology and anaerobic digestion. 
Industrial Biotechnology (1985) 5 (2) 2 pp. [En, l fig., l tab.] 
AFRC Food Res. Inst., Norwich NR4 7UA, United Kingdom. 

Effective control of the mixed bacterial cultures responsible 
for the anaerobic digestion of wastes is required to ensure that 
the process is reliable and operates at high treatment rates. The 
methanogenic bacteria are the most important group of bacteria 
in anaerobic digestion. Study of the methanogenic bacteria is 
required at very many levels: in pure cultures, mixed cultures, 
metabolic aspects, and physical aspects such as formation of 
Hoes, biofilms and granules. Improvement of the properties of 
the methanogenic bacteria may be possible by genetic mani~u
lations. Two examples of microbiolocigal research at Norwich 
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are given which hold immediate promise for the control of the 
anaerobic digestion process. 

WASTE DISPOSAL (BIOLOGICAL 
ASPECfS) 

See also abst. 364 

Land treatment and Irrigation 

318 DUMONTET, S.; PARENTE, E. (Effects of sludge from a 
sewage treatment station on the soil microflora and its activities.] 
Effets d'une boue de station d'Cpuration sur Ia microftore tel
lurique et sur ses activites. Annali della Facoltd di Scienze 
Agrarie della Universita degli Studi di Portici (1984) 18 (l) 9-
36 [Fr, it, en, 42 ref., 16 tab.] Istituto di Microbiologia Agraria, 
Portici, Naples, Italy. 

Sludge produced by an urban sewage treatment plant was 
used after liquid aerobic digestion, composting in mixture with 
wood chips and aerobic stabilization in the solid phase in mix
ture with syntetic bulking agents. The effect of different sludges 
on soil microorganisms was evaluated by microbial counts and 
measurement of activities. Soil biomass was also quantified. 

Landfill 

See also abst. 327 

Biological upgrading to feedstuffs 

See also absts. 329-33/, 340, 363, 384 

319 HAMER, G.; HAMDAN, I. Y. The transfer of single cell 
protein technology to the petroleum exporting Arab states. 
MIRCEN Journal of Applied Microbiology and Biotechnology 
(1985) 1 (l) 23-32 [En, es, fr, 15 ref.] Swiss Fed. Inst. for Water 
Resources, Water Pollut. Control, Swiss Fed. Inst. Techno!., 
CH-8600 Dfibendorf, Switzerland. 

The current status of hydrocarbon and petrochemical 
based single cell protein (SCP) technologies is assessed with 
respect to process commercialization. The applicability of such 
SCP processes for the strategic production of food and feed 
ingredients in the oil exporting Arab states of the Middle East 
and North Africa is examined. The possibility of transferring 
European-developed SCP process technology for commercial
scale SCP production in the Arab states is discussed, and unnec
essary problems that plagued SCP process and product develop
ment in Europe and Japan are identified. 

320 RIMMINGTON, A. Single-cell protein: the Soviet revolu
tion? New Scientist (1985) 106 (1462) 12-15 [En] Cent. Rus
sian & East European Stud., Birmingham Univ., Birmingham, 
United Kingdom. 

The Soviet Union now produces more food from microor
ganisms than any other country, more than one million tonnes of 
microbial protein are produced each year. Agricultural and tim
ber wastes as well as petroleum feedstocks are used. Biotechnol
ogy could reduce the Soviet Union's reliance on imported grain 
from North America, if the politicians back further investment. 

321 FERMOR, T. R.; GRANT, W. D. Degradation of fungal 
and actinomycete mycelia by Agaricus bisporus. Journal of Gen
eral Microbiology (1985) 131 (7) 1729-1734 [En] Glasshouse 
Crops Res. Inst., Littlehampton, West Sussex BNl7 6LP, 
United Kingdom. 

Commercial wheat straw/horse manure compost used for 
production of the cultivated mushroom A. bisporus contains a 
fungal and actinomycete microbial biomass of some 1.5% before 
inoculation with A. bisporus. It has been shown that these 
mycelia can be used by A. bisporus as a sole source of carbon, 
nitrogen and phosphorus. Mycelium of the thermophilic fungus 
Humico/a insolens var. thermoidea, a major component of com
post microbial biomass, was digested over a 28 d period by A. 
bisporus growing in liquid culture, as determined by light and 
electron miscroscopy. Enzymes that possibly degrade fungal 
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and actinomycete cell walls were produced by A. bisporus dur
ing growth on such mycelia, and activities of other extracellular 
enzymes involved in the decomposition of cytoplasmic contents 
were determined. 

322 DoNEFER E. Sugarcane derived feeds for livestock. 
JAST Journal (i982) 43, 21-35 [En, 6 fig.) Dep. Animal Sci., 
Macdonald Campus McGill Univ., Ste. Anne de Bellevue, Que., 
Canada H9X I CO. 

The utilisation of sugarcane, either whole plant, parts of it 
or by-products as an animal feed is described. This includes the 
utilisation of bagasse-pith to prepare a "pre-digested" cattle 
feed. 

Biological upgrading - other 

See also absts. 309-310, 315, 361 

323 POHLAND, F. G. Biogas technology in the United 
States: an overview. Revista de Microbiologica (1985) 16 (2) 
171-178 [En, 23 ref., 8 fig., 4 tab.] Sch. Civil Eng., Georgia Inst. 
Techno!., Atlanta, GA, USA. 

Including landfill systems, anaerobic biogas systems 
appear to be firmly entrenched within the municipal., indust~al 
and agricultural sectors of the U.S: e_c?n<;>my. Notwtt~stan~mg 
the apparent lull in govern!Dentalimhahves and/or m~entives 
in the U.S., private enterpnse has catalysed a renewed mte.rest 
in alternative energy sources which should presage a br1ght 
future for biogas technology. 

324 !NOI, T.; AKABANE, T.; SAITO, A.; KUROKAWA, Y.; MAT· 
SUOKA, S. (Chemical pretreatment of sugarcane bagasse for 
enzymic saccharification.] Hakko Kogaku Kaishi (1984) 62 (6) 
421-424 [Ja) Res. Assoc. Pet. Altern. Dev., Chisso Corp., 2-
Kamariya, Kanazawa-ku, Yokohama 236, Japan. From Cur-
rent Biotechnology Abstracts !985 No.5, 1577. . 

A series of chemical pretreatments for the enzym1c saccha
rification of sugar~ne bagasse as cellulosic biomas~ were done 
to obtain ethanol v1a fermentatable sugars and usmg a batch 
process. To save energy, this batch process was modified into a 
semi-continuous process applying a twin-screw extruder and 
good results were obtained on bagasse pretreatment with a 20% 
solution of sodium hydroxide-disodium sulphide. 

325 SEGURA J.; FAUCHILLE, S. [Biogas and biofuels.) 
Biofutur (1985) No.33, 23-37 [Fr) From Current Biotechnol-
ogy Abstracts !985 No.5, 1555. . 

A discussion on the treatment of b1omass for the produc
tion of biogas and fuels, via biotechnological means. 

MUNICIPAL WASTES 

Snlid wastes 

See also absts. 3/0, 348 

326 BEG M.A. A.; MAHMOOD, S. N.; NAEEM, S. Environ
mental problems of Pakistan. Part I. Compositon of solid wastes 
of Karachi. Pakistan Journal of Scientific and Industrial 
Research (1985) 28 (3) 157-162 [En, 12 ref., 4 tab.) PCSIR 
Lab., Karachi-39, Pakistan. 

The quality of Karachi city garbage collected. from _20 
refuse dumps was evaluated. Samples were exammed wtth 
regard to their utilization as a cor:aposting mat~r!3:I. The car
bon:nitrogen ratio, which determmes compost•b•l.lty •. ranged 
between 8 and 44 and on an av. it was about 16 wh1ch 1s below 
the opt. value of 30. It is suggested that the average city garbage 
may be supplemented with wastes containing hi&her amounts of 
organic matter, such as veget~ble market dumpmgs, ~laughter
house wastes or food processmg wastes, for compostmg. 

INDUSTRIAL WASTES 

327 MILNE, R. Hazardous waste threatens environment. 
New Scientist (1985) No.I460, 3 [En, I fig.] 

International Biodeterioration 1986 Vol. 22 No. 1 

Government safety inspectors report that many hazardous 
waste tips in England are badly managed, ineffectively con
trolled and potentially dangerous. The position could deterio
rate further say government safety inspectors, unless local 
authorities employ more staff to enforce the regulations that 
control the dumping of hazardous wastes. Such wastes include 
toxic chemicals and asbestos. 

328 Dining out on pollutants. New Scientist (1985) 106 
(1457) 23-24 [En) . 

Molecular biologists at the University of Geneva are usmg 
genetic engineering to alter specific biochemical pathways in 
soil bacteria to enable them to detoxify chemical pollutants. 
They have incorporated more than a dozen genes into a common 
soil bacteria so that it can break down methylchlorophenol. 

SnHd wastes 

See also abst. 310 

AGRICULTURAL WASTES 

See also absts. 322, 342, 364 

329 BEKER, M.; VIESTURS, U.; UPITIS, A. A wasteless 
biotechnical system of low energy consumption for production of 
feeds and utilization of farm wastes. In Bioenergy 84. Proceed
ings of conference 15-21 June 1984, Goteborg, Sweden. (edited 
by Egneus, H. ; Ellegiird, A.) Vol. Ill Biomass conversion. 
Barking UK· Elsevier Applied Science Publishers (1984) 509-
511 [E~, 2 ;ef., 2 fig., I tab.) August Kirchenstein Inst. of 
Microbiology, Latvian SSR, USSR. 

Methods of producing microbial protein from organic sub
strates were investigated. The proteinization of a starch-con
taining feed (flour) was carried out in an aerobic process using 
Endomycopsisfibuligera. During a period of 10-15 h, the p~o· 
tein content in the dry biomass increased by 30·50%. dry biO
mass losses being about 10%. Mycromycetes Trichoderma 
lignorum and others in thermochemically treated straw sub
strates with 72 h fermentation produced up to 12% protein; on 
acid hydrolysates of straw it was possible to obtain fungal bio
mass with 55% protein. The cost of protein obtained in this way 
is high. A simple process of leaf protein production, by anaer
obic bioconversion of juice and press cake carbohydrates into 
organic acids is demonstrated. Farm wastes can ~e us.ed for 
bioconversion. and also wastes from herbage fractionation, as 
well as straw and other agricultural wastes. 

Animal wastes 

See also abst. 321 

Pig waste 

330 MARTIN, C.; PICARD, G.; NOOE, J. DE LA [Biological 
treatment of pig manure by production of unicellular algal bio
mass.] Epuration biologique du lisier de pore par production de 
biomasses d'algues unicellulaires. MIRCEN Journal of 
Applied Microbiology and Biotechnology (I 985) 1 (2) I 73- I 84 
[Fr, en, es, 30 ref., 6 fig., I tab.) Dep. Sci. Techno!. des Ali
ments, Univ. Laval, Que., Canada G I K 7P4. 

Treatment of pig manure by aerobic bacteria (secondary 
treatment) and freshwater microalgae (tertiary treatment) is 
discussed. Degradation of the organic matter of the waste regen
erates nutritive elements required for algal growth. The algal 
biomass of high protein content. could be used for animal feed. 
The sec~ndary treatment consists of a 22-day aeration of a 
centrifuged pig manure. This liquid is then diluted and submit
ted to cultures of Scenedesmus sp. under natural conditions. 
Problems of the treatment are indicated and improvements 
suggested. 



Poultry waste 

331 0BUEKWE, C. 0.; SMITH, R. E.; GREGORY, K. F. High 
temperature-low pH fermentation for "single-eeU" protein pro
duction from cassava by Rhizopus chinensis usmg chicken 
manure as nitrogen source. Nigerian Journal of Microbiolol{Y 
(1983) 3 {I) 75-87 [En] Dep. Bioi. Sci., Bemn Univ., Bemn 
City, Nigeria. 

The highest protein yield at 45"C in aerated, stirred cui· 
tures was obtained at a total carbohydrate concn of 20 gjlitre 
and a manure-nitrogen concn of 1.6 gflitre of medium. A max. 
'true' protein yield of 0.27 gfg carbohydrate was obtained. Sta
bilization of pH of culture at 3.5 during biomass production was 
not possible when manure alone, or incombination with (NH4h 
S04 was used unless external control was employed. The high 
temp. and low pH did not prevent the survival of indigenous 
bacteria of the unsterilized medium. Bacillus subtilis added to 
the unsterilized media survived the fermentation conditions 
while Escherichia coli cells added could not be recovered after 
36 h. 

SPECIFIC WASTE MATERIALS 

See also abst. 37 3 

332 DESCHAMPS, A. M. [Evaluation of degradation of two 
types or condensed tannin by bacteria isolated from decaying 
bark.] Evaluation de la degradation de deux types de tanin 
condense par des bactCries isolees d'Ccorces en dCcomposition. 
Canadian Journal of Microbiology (1985) 31 (5) 499-502 [Fr, 
en, 24 ref., 3 tab.] Division procedes biotechnologiques, Univ. 
technologic, 60206 CompiCgne CCdex, France. 

Forty-eight bacterial strs. isolated from decaying bark 
were cultivated in a mineral medium with added quebracho and 
mimosa tannin extracts as C sources. The degradation of the 
two condensed tannins by each bacterial str. was compared by 
means of 2 dosage methods permitting estimations of the astrin
gent capacity losses and the attack of the flavane-3-ols groups. 
For an even incubation period, tannin from mimosa was more 
strongly degraded than that from quebracho, and depolymeriza
tion was much more important than the attack of monomeric 
structures. These results confirmed the aptitude of those bacte
ria to degrade condensed tannins, and thus practical utilization 
can be foreseen for such strs. 

333 A fungus to clean up dioxin waste? New Scientist (1985) 
No.l464, 23 [En, l fig.] 

Biochemists at Michigan State University have found that 
Phanerochaete chrysosporium uses the enzyme ligninase to 
break down dioxin and DDT. These and other organochlorine 
pollutants were incubated for 30 days with the fungus in a 
nitrogen-deficient culture. In this time half the DDT was con
verted to its metabolites. By adding more glucose to the culture 
solution and incubating for another 18 days, 90% of DDT had 
disappeared. 

334 PADMAJA, G.; BAlAGOPAl, C. Cyanide degradation by 
Rhizopus oryzae. Canadian Journal of Microbiology (1985) 31 
(8) 663-669 [En, fr, 37 ref., 6 fig., 3 tab.] Div. Post Harvest 
Techno!., Cent. Tuber Crops Res. Inst., Trivandrum, India. 

R. oryzae, a mucoraceous fungus associated with the pos
tharvest spoilage of cassava was found to effectively metabolize 
cyanide. Degradation of cyanogenic glycosides of cassava by R. 
oryzae was studied by growing the organism in potato dextrose 
broth with and without linamarin and potassium cyanide. The 
influence of adaptation of the organism to low and high cyanide 
concn on both growth and the release of extracellular rhodanese 
into cyanide containing media was studied. The study revealed 
the potential use of R. oryzae in detoxifying the cyanogenic 
glycosides in cassava feed and food preparations as well as in the 
effective dispOsal of ~yanide in industrial wastes. 

335 ClAUS, G.; KUTZNER, H. J. Degradation of indole by 
Alcaligenes spec. Systemic and Applied Microbiology (1983) 4 
(2) 169-180 [En, 20 ref., 3 fig .. 5 tab.] Inst. Mikrobiol., 
Technische Hochschule, D-6100 Darmstadt, German Federal 
Republic. 
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Alcaligenes sp. str. In3 was isolated from an enrichment 
culture with indole inoculated with activated sludge. The organ
ism was able to grow with indole as sole source of carbon and 
nitrogen. During growth with this substrate indigo and anthani
late accumulated in the culture broth. A pathway for indole 
degradation was established. 

336 HEITKAMP, M. A.; FREEMAN, J. P.; McMillAN, D. C.; 
CERNIGliA, C. E. Fungal metabolism of tert-butylphenyl 
diphenyl phosphate. Applied and Environmental Microbiology 
(1985) 50 (2) 265-273 [En, 28 ref., 7 fig., 3 tab.] Nato. Cent. 
Texico!. Res., FDA, Jefferson, AR 72079, USA. 

Cunninghamel/a e/egans was incubated with tert
butylphenyl diphenyl phosphate (BPDP) for 7 days and the 
metabolites formed were separated by chromatography and 
identified by 1H nuclear magnetic resonance and mass spectral 
techniques. Similar metabolites were found in BPDP and 28 
fungal cultures which were examined for their ability to metab
olize BPDP. 

Cellulosic wastes 

See also absts. 303, 3/5, 321, 364, 367. 372. 374. 376 

337 SCHIMZ, K.-L.; DECKER, G. Cellobiose phosphorylase 
(EC 2.4.1.20) of Cel/ulomonas sp.: investigations on its localiza
tion. Canadian Journal of Microbiology (1985) 31 (8) 751-754 
[En, fr, 20 ref., 2 fig.] lnst. Biotechnologie l der KFA JUlich 
GmbH, Postfach 1913, D 5170 JUlich, German Federal 
Republic. 

Cells of C. sp. grown with cellobiose as sole source of 
energy and carbon, and containing induced cellobiose phospho
rylase activity, were disrupted for various lengths of time by 
ultrasonication and by lysozyme treatment. The cytosol and 
particulate fractions were prepared by ultracentrifugation. Pro
tein concentration as well as activities of several marker 
enzymes and of cellobiose phosphorylase were determined and 
their time-dependent increase in the cytosol and pellet fractions 
was compared. From the results obtained it is concluded that 
cellobiose phosphorylase of C. sp. is localized in the soluble 
cytosol fraction. 

338 RODRIGUEZ, H.; ENRIQUEZ, A.; VOlFOVA, 0. The 
localization and activity of Cellulomonas xyJanase on sugarcane 
bagasse pith. Canadian Journal of Microbiology (1985) 31 (8) 
754-756 [En, fr, 7 ref .• 2 fig.] Dep.lndustrial Microbial., Natn. 
Cent. Sci. Res., Aptdo. 6990, Havana, Cuba. 

Xylanase activity was found both free and bound to the 
cells and (or) the substrate during the first growth phase of C. on 
bagasse pith. At the same time, rapid degradation of the bagasse 
hemicellulose was observed. The enzymes became bound mainly 
during the second growth phase, during which hemicellulose 
degradation was still detected, although at a lower rate. Intra
cellular xylanase activity was about one-tenth of the activity 
detected outside the cell during this phase. At the end of growth, 
89% of the bagasse hemicellulose had been consumed. 

339 CoUGHlAN, M.P. The properties of fungal and bacte
rial cellulases with comment on their production and application. 
Biotechnology & Genetic Engineering Reviews (1985) 3, 39-
109 (En, 307 reF., 12 fig .• 8 tab.] Dep. Biochem., Univ. Coli., 
Galway, Ireland. 

Research and development of cellulases and cellulose 
hydrolysis is reviewed. It is of importance both in the digestion 
of straw and in the protection of textiles, paper and wood from 
decay. More recently the feasibility of exploiting the action of 
cellulases to produce food, fuel and chemical feedstocks is being 
explored. 

340 0BUEKWE, C. 0.; SMITH, R. E.; GREGORY, K. F. Cellu
lose as a substrate for protein production by an asporogenous 
mutant of Aspergillus fumigatus. Nigerian Journal of Microbi
ology (1983) 3 (2) 170-175 (En] 21 ref., 2 tab. 

Dep. Bioi. Sci., Benin Univ., Benin City, Nigeria. 
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341 REID, I. D. Biological delignification of aspen wood by 
solid-state fermentation with the white-rot fungus MeruUus 
tremel/osus. Applied and Environmental Microbiology (1985) 
50 (I) 133-139 [En, 32 ref., 6 fig., 4 tab.] Plant Biotechnol. 
lnst., Natn. Res. Coun. Canada, Saskatoon, Sask., Canada S7N 
049. 

Solid·state fermentation of aspen (Populus tremuloides) 
wood with M. tremellosus for 8 weeks removed 52% of the 
lignin but only 12% of the total wood weight, and increased the 
cellulase digestibility to 53% from 18%. Delignification was 
fastest at temp. between 25 and 32.5°C and at a water-to-wood 
ratio of 2. Imtial pH values between 4 and 6 were optimal. 

342 HARPER, S. H. T.; LYNCH, J. M. Colonization and 
decomposition of straw by fungi. Transactions of the British 
Mycological Society (1985) 85 (4) 655-661 [En, 24 ref., 2 fig., 3 
tab.] Agric. Food Res. Council Letcombe Lab., Wantage, 
Oxon. OX12 9EF, United Kingdom. 

A range of fungi isolated from decomposing straw were 
compared for their ability to grow on straw and its components. 
Extension rates were measured on agar containing water-solu
ble extract and on straw internodes. Activity was measured by 
clearing of cellulose and weight loss from straw. Penetration of 
fungi into the lumen of sterile wheat straw was also determined. 
In all the tests Sordaria alcina and Trichoderma harzianum 
showed outstandingly high growth and activity. In respiratory 
measurements on inoculated straw, Chaetomium globosum 
showed the greatest activity. ., 

343 DF.ACQt.r, J. W. Decomposition of filter paper cellulose 
by thermophilic fungi acting singly, in combination, and in 
sequence. Transactions of the British Mycological Society 
(1985) 85 (4) 663-669 [En, 21 ref., I fig., 4 tab.] Microbiol. 
Dcp., Sch. Agric., Edinburgh, EH9 3JG, United Kingdom. 

At 45°C, but not at 37°, more decomposition of filter paper 
was caused by Chaetomium thermophile (C.t.) in comb. with 
the non-cellulolytic Thermomyces lanuginosus (T.I.) than by 
C.t. alone. The difference was seen as the rate of decomposition 
by C.t. began to decline; this was influenced by available nitro
gen. As evidenced by weakening of cellulose film, more cellulase 
activity was present in C.t. + T.l. than in C.t. treatments in the 
later stages of incubation. C.t. alone caused little or no further 
weight-loss of filter paper after 4 weeks unless nitrogen was 
supplemented. Yet Aspergillus fumigatus, Thermoascus 
aurantiacus and T.l. (but not Scytalidium thermophilum) 
caused weight loss of filter paper on which C.t. had become 
nitrogen-limited. A. Jumigatus also degraded filter paper on 
which T. aurantiacus had grown, whereas C.t. did not do so. It is 
shown that, in some circumstances, more cellulose decomposi
tion can be caused by mixtures or sequences of fungi than by 
single species. Also, some fungi seem able to obtain nitrogen 
when it has become unavailable to others; this may be especially 
relevant to fungi that occur in the later stages of successions. 

344 BAGNARA, C.; TOCI, R.; GAUDIN, C.; BELAICH, J. P. 
Isolation and characterization of a cellulolytic microorganism, 
Cellulomonas fermentans sp. nov. International Journal of 
Systematic Bacteriology (1985) 35 (4) 502-507 [En, 38 ref., I 
fig., 3 tab.] Lab. Chern. Bacteriol., CNRS, 13277 Marseille 
Cedex 9, France. 

A new mesophilic, cellulolytic microorganism was isolated 
from_ a municipal dumping ground. The isolation of this bacte
rium was performed under anaerobic conditions, but its growth 
was similar under both anaerobic and aerobic conditions. This 
Gram-positive, nonmotile, coryneform rod with a high (75.8 
mol%) guanine-plUs-cytosine content in deoxyribonucleic acid 
(DNA), can grow on numerous carbon sources. From the infor
mation obtained it is proposed as a new species, C. fermentans. 

345 LEE, S. F.; FORSBERG, C. W.; GIBBINS, L. N. Cel
lulolytic activity of Clostridium acetobutylicum. Applied and 
Environmental Microbiology (1985) 50 (2) 220-228 [En, 41 
ref., 7 fig., 4 tab.] Dep. Microbiol., Guelph Univ., Guelph, Ont., 
Canada NIG 2WI. 

C. acetobutylicum NRRL B527 and ATCC 824 exhibited 
extracellular and cell-bound endoglucanase and ccllobiase 
activities during growth in a chemically defined medium with 
cellobiose as the sole source of carbohydrate. For both strs., the 
endoglucanase was found to be mainly extracellular (50-90%) 
during growth in continuous or batch cultures with the pH 
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maintained at 5.2, whereas the cellobiase was mainly cell associ
ated (60-90%). A crude extracellular enzyme preparation from 
str. B527 hydrolyzed carboxymethylcellulose and phosphoric 
acid-swollen cellulose readily and microcrystalline cellulose 
(Avice!) to a lesser extent. Str. B527 did not grow in medium 
with acid-swollen cellulose as the sole source of carbohydrate, 
although it grew readily on the products obtained by hydro
lyzing the cellulose in vitro with a preparation of extracellular 
cellulase derived from the same organism. 

346 MACKENZIE, C. R.; BILOUS, D.; PATEL, G. B. Studies 
on cellulose hydrolysis by Aceti•ibrio cel/ulolyticus. Applied 
and Environmental Microbiology (1985) 50 (2) 243-248 [En, 
19 ref., 7 fig.] Div. Bioi. Sci., Natn. Res. Coun. Canada, Ottawa, 
Ont., Canada KIA OR6. 

A. cellulolyticus extracellular cellulase extensively hydro
lyzed crystalline celluloses such as Avice! but only if it was 
desalted and supplemented with Ca2+. The Ca2+ effect was one 
of increased enzyme stability in the presence of the ion. Results 
on the adsorption of the A. cellulolyticus enzyme to cellulosic 
substrates are presented. The specific activity of A. cel
lulolyticus cellulase with reSJX:Ct to Avicel hydrolysis was com
pared with that of commerc1Bily available Trichoderma reesei 
cellulase. 

347 UMEZAWA, T.; HIGUCHI, T. Arylglycerol formation in 
degradation of P-0-41ignin substructures with and without a-0-
'Y bond by Phanerochaete chrysosporium. Wood Research, 
Kyoto University (1985) No.7 I, 25-31 [En, 18 ref., 4 fig.] Wood 
Res. lnst., Kyoto Univ., Uji, Kyoto, Japan. 

Hydrogen (deuterium) atoms at C. and C~ positions of /3-
0-4 lignin substructure model compounds with and without a-
0-"')' bond were found to be retained at Ca and C_.a positions of 
arylglycerol in degradation by P. chrysosporium. It was accord
ingly proved that any compound which lost deuterium atoms at 
c. and for C~ positions (e.g. a- and for /3-keto derivatives) is not 
the intermediate compound to give the anylglycerol. 

348 EL-RAYES, E.; PROKOP, A.; NATOUR, R. M.; RATCLIFFE, 
H. D. Compost microflora and screening of fungi for cel
lulolytic capability. Arab Gulf Journal of Scientific Research 
(1985) 3 (I) 261-276 [En, ar, 25 ref., 2 fig., 10 tab.] Biotechnol. 
Dep., Kuwait Inst. Sci. Res. (KISR), P.O. Box 24885, Safat, 
Kuwait. 

Compost microflora, mostly thermophilic, isolated during 
various stages of composting municipal refuse in Kuwait 
(mainly composed of food waste and cardbroad), consisted of 
dominant bacteria at counts of 104-109/§, followed by actino
mycetes at 104-108/g and fungi at 105-10 fg. Based on a semi
quantitative test of extracellular protein accumulation, the total 
number of fungal isolates (21) was reduced to six prospective 
ones. Further screening of fungi was based on assays of cel
lobiase, carboxymethylcellulase (CMCase), filter paper and 
cotton activity, following growth on different carbon sources. A 
comparison was also made with other available fungi or with 
published data. Cellobiase and CMCase activities of some 
KISR strs. were comparable or superior to those published, 
other activities were rather low. 

349 HENRISSAT, B.; DRIGUEZ, H.; VIET, C.; SCHOLEIN, M. 
Synergism of cellulases from Trichoderma reesei in the degrada
tion of cellulose. Rio/Technology (1985) 3 (8) 722-726 [En, 30 
ref., 7 fig., I tab.] Centre de Recherches sur les Macromolecules 
Vegetales-C.N.R.S., Grenoble Sci. Med. Univ., P.B. 68, 38402 
Saint-Martin-d'HCres, France. 

The action of cellobiohydrolases I and II (CBHI and 
CBHII) and endoglucanases I and II (EGI and EGII) purified 
from T. reesei was evaluated against various substrates. CBHI 
degraded the /3·D-glucan from barley in a typical endo pattern. 
With cellulose substrates, the synergism between CBHI and 
endoglucanase I or II depended on the structural and ultrastruc
tural features of the substrate. Synergistic degradation of cellu
lose was also recorded with mixtures of CBHI and CBHII. The 
results supported evidence for multiple types of co-operation 
between the cellulolytic enzymes. 

350 IKONOMOVA, A.; DIMITROVA, M. (Feeds and feeding 
raw cellulose transformation into microbial protein. II. Effect of 
treatment of straw on growth of Aspergillus glaucus I.] 
Zhivotnovudni Nauki (1985) 22 (I) 84-92 [Ru, en, 21 ref., 5 
fig., I tab.] Inst. Animal Breeding, Kostinbrod, USSR. 



Wheat straw pretreated with NaOH or NH3 was used in 
the cultivation of A. g/aucus, as the main carbon source. One 
percent of straw was added and the process conducted in a 
rotary shaker at pH 5.5 at a temp. of 47 ±2'C. The protein 
yields were determined. 

3SI CHET, 1.; TROJANOWSKI, J.; HOTTERMANN, A. 
Decolourization of the dye Poly B-411 and Its correlation with 
lignin degradation by fungi. Microbios Letters (1985) 29 (113) 
37-43 (En, 13 ref., 4 fig.] Forstbotanisches Inst. der Univ. Got· 
tingen, BUsgenweg 2, 3400 Gottingen, German Federal 
Republic. 

Eight basidiomycetes were tested for their ability to 
degrade 14C-Iabelled DHP, a lignin model compound. The 
results were compared with the ability to decolourize the poly
mer dye Poly B-411. A good correlation was found between the 
two methods. Moreover, the growth medium of the active lignin 
degraders decolourized the dye within 48 h. It was concluded 
that decolourization of Poly B-411 can serve as a rapid method 
for estimation of the potential ability of fungi to degrade lignin. 
A commercial phenol oxidase was not able to decolourize the 
dye. 

352 JOHNSON, E. A.; BOUCHOT, F.; DEMAIN, A. L. Regula
tion of cellulase formation in Clostridium thermocellum. Jour
nal of General Microbiology (1985) 131 (9) 2303-2308 [En, 14 
ref., 4 fig., 3 tab.) Fermentation Microbial. Lab., Dep. Nutrition 
Food Sci., Massachusetts lnst. Techno!., Cambridge, MA 
02139, USA. 

It appears that rapid growth on a soluble sugar such as 
cellobiose causes carbon source repression which is relieved dur
ing slow growth on crystalline cellulose or during the growth lag 
on fructose or sorbitol. The reason for the lack of cellulase 
derepression during the growth lag on glucose is unexplained. 

Starch 

See olso abst. 377 

Metals 

3S3 JOHNSON, D. B. The leaching of mineral ores using 
bacteria. Industrial Biotechnology (1985) S (3) 60-62 [En, 3 
ref., 2 fig., 2 tab.] Dep. Biochem., Soil Sci., Univ. Coli. North 
Wales, Bangor, Gwynedd, United Kingdom. 

The principles of microbial leaching are explained and pos
sible future developments indicated. 

Hydrocarbons, Petroleum 

3S4 PARKINSON, M. Bio-surfactants. [Review). Biotech
nology Adavances (1985) 3 (I) 65-83 [En, 74 ref., 2 tab.) 
Microbial. Chern. Lab., Manchester Univ., Manchester M13 
9PL, United Kingdom. 

Interest in microbially produced biosurfactants has 
increased recently, due mainly to their potential as agents in 
enhanced oil recovery. Biosurfactant production is described 
and prospects assessed. 

35S CERNIGLIA, C. E.; FREEMAN, J. P.; WHITE G. L.; HEF· 
LICH, R. H.; MILLER, D. W. Fungal metabolism and detoxifi
cation of the nitropolycyclic aromatic hydrocarbon 1-
nitropyrene. Applied and Environmental Microbiology (1985) 
SO (3) 649-655 [En, 45 ref., 5 fig., I tab.) Natn. Cent. Toxico
logical Res., FDA, Jefferson, AR 72079, USA. 

Cunninghame/la elegans metabolized 1-nitropyrene to 
form glucoside conjugates of 6-hydroxy-1-nitropyrene and 8-
hydroxy-1-nitropyrene. Extracts of cultures grown in the pres· 
ence of 1-nitropyrene were tested for mutagenicity in the Sal
monella typhimurium reversion assay. A decrease of mutagenic 
activity with time was found. The results indicate that C. ele
gans metabolizes 1-nitropyrene to detoxified products. 

356 JAVAHERI, M.; JENNEMAN, G. E.; MciNERNEY, M. J.; 
KNAPP, R. M. Anaerobic production of a biosurfactant by 
Bacillus licheniformis JF-2. Applied and Environmental 
Microbiology (1985) SO (3) 698-700 [En, 22 ref., 2 tab.) Dep. 
Bot. Microbiol., Univ. Oklahoma, Norman, OK 73019, USA. 
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A biosurfactant was produced when B. licheniformis was 
grown in a glucose-mineral salts medium containing yeast 
extract and NaN03• Surface tension of the medium was 
reduced from 70 to 74 mN fm to as low as 28 mN /m due to the 
production of an anionic biosurfactant. Biosurfactants have 
potential applications in enhanced oil recovery. 

357 GOUD, H. D.; PAREKH, L. J.; RAMAKRISHNAN, C. V. 
Bacterial profile of petrochemical industry effluents. Environ
mental Pollution, A (1985) 39 (I) 27-37 [En, 26 ref., I fig., 4 
tab.) M.S. Univ., Baroda 390 002, India. 

Petrochemical industry eflluents contain potential cultures 
of bacteria which show a capacity to utilise hydrocarbons and 
also have resistance to heavy metals. Among the 92 isolates, 4 
bacterial cultures, namely Pseudomonas spp. )'-51, Bacillus 
spp. P-79, Aeromonas spp. P-71 and Azotobacter spp. P-23, 
grow well on petrochemicals such as benzene, butanol, ethylene 
glycol, n·heptane, methanol, acetonitrile, phenol and xylene, 
and show resistance to heavy metals such as cobalt, copper,lead, 
mercury, molybdenum and zinc. Thi suggests that they may 
play an important role in the purification of petrochemical 
industry effiuents. 

3S8 BARIK, S.; BRULLA, W. J.; BRYANT, M. P. PA-l, a 
versatile anaerobe obtained in pure culture, catabolizes benze
noids and other compounds in syntrophy with hydrogenotrophs, 
and P-2 plus Wolinella sp. degrades henzenoids. Applied and 
Environmental Microbiology (1985) SO (2) 304-310 [En, 17 
ref., 2 fig., 4 tab.) Dep. Dairy Sci., Illinois Univ., Urbana, IL 
61801, USA. 

Methanogenic enrichments catabolizing 13 mM phenylace· 
tate or 4 mM phenol were established at 37°C, using a 10% 
inoculum from a municipal anaerobic digester. By using agar 
roll tubes of the basal-medium plus 0.1% yeast extract-25 mM 
fumarate. a hydrogenotrophic lawn of W. succinogenes and 
phenol or phenylacetate, strs. P-2 and PA·I, respectively, were 
ISolated in coculture with W. succinogenes. With the lawn 
deleted, PA-l was isolated in pure culture. Str. P-2 is apparently 
a new sp. that as yet has been grown only in coculture with W. 
succlnogenes. Str. PA-l was found to be the most versatile· 
anaerobic bacterium yet known that catabolizes monobenze
noids in the absence of electron acceptors such as sulphate or 
nitrate. 

BIOCIDES 

3S9 SHIELDS, M.S.; HOOPER, S. W.; SAYLER, G. S. Plas
mid-mediated mineralization of 4-chlorobipbenyl. Journal of 
Bacteriology (1985) 163 (3) 882-889 [En, 26 ref., 4 fig., 5 tab.) 
Dep. Microbial., Univ. Tennessee, Knoxville, TN 37996, USA. 

Strs. of Alcaligenes and Acinetobacter spp. were isolated 
from a mixed culture already proven to be proficient at complete 
mineralization of monohalo~enated biphenyls. These strs. were 
shown to harbour a 35 X 10 dalton plasmid mediating a com· 
plete pathway for 4-chlorobiphenyl ( 4CB) oxidation. Subse
quent plasmid curing of these bacteria resulted in the 
abolishment of the 4CB mineralization phenotype and loss of 
even early 4CB metabolism by Acinetobacter spp. Reestabish
ment of the Alcaligenes plasmid, denoted pSS50, in the cured 
Acinetobacter spp. via filter surface mating resulted in the resto
ration of 4CB mineralization abilities. 4CB mineralization, 
however, proved to be an unstable characteristic in some subcul
tured strs. Such loss was not found to coincide with any detecta
ble alteration in plasmid size. Cultures capable of complete 
mineralization, as well as those limited to partial metabolism of 
4CB, rroduced 4-chlorobenzoate as a metabolite. Demonstra
tion o mineralization of a purified 14C-Iabelled chlorobenzoate 
showed it to be a true intermediate in 4CB mineralization. 
Unlike the mineralization capability, the ability to produce a 
metabolite has proven to be stable on subculture. These results 
indicate the occurrence of a novel plasmid, or evolved catabolic 
plasmid, that mediates the complete mineralization of 4CB. 
Since the bacterial isolates and pSSSO plasmid were isolated 
from polychlorinated biphenyl-contaminated sediment, it is sug
gested that they are ideal candidates for genetic manipulation 
aimed at a broader substrate degradative range and eventual 
reapplication to contaminated freshwater environments. 



72 

Agricultural biocides 

See also abst. 333 

PHENOLS 

See also abst. 371 

LEAD 

360 KUMAR, V.; SINDHU, R. S.; KUMAR, 0. Biological 
removal of lead ions from industrialeflluents. Indian Journal of 
Forestry (1984) 7 (4) 331 [En, I tab.] Environ. Res. Sta., F.R.I. 
& Coli., Debra Dun, India. 

Solutions of Pb (II) of different concentrations were taken 
and 20g 'live weight of Ga/ium was kept in each solution, after 
cutting into small pieces, at 30 ±0.1 oc for 24 h. The solutions 
were filtered and the lead concn estimated by &ravimetric analy
sis. It was found that Ga/ium absorbs the lead tons completely at 
concentrations of 0.4 X 10-4M and below. The plant is a wild 
herb which can be planted alongside the drain carrying eflluent. 
The plant is not attractive to domestic animals. 

SPECIFIC INDUSTRIES 

Food industry 

361 GLATZ, B. A.; FLOETENMEYER, M.D.; HAMMOND, E. G. 
Fermentation of bananas and other food wastes to produce 
microbial lipid. Journal of Food Protection (1985) 48 (7) 574-
577 [En, 16 ref., 2 tab.] Dep. Food Techno!., Iowa State Univ., 
Ames, lA 500 II, USA. 

Candida curvata D, a lipid-accumulating yeast, was grown 
on a variety of carbohydrate-rich waste materials. C. curvata 
lacks the necessary enzymes to grow well on cellulosic materials, 
such as maize cobs and oat hulls, but it grew well on materials, 
rich in sugar, such as molasses and ripe bananas. Under con
trolled conditions in a fermenter, growth and lipid production 
were not very efficient on a molasses substrate. Ripe bananas 
supported good growth and lipid ~reduction and seem to be a 
promising substrate for fermentation to produce lipid. 

362 VIDELA H., S.; CHAMY M., R. [Anaerobic digestion of 
pork wastes; basic:: information to Region de La Araucania.] 
Digesti6n anaerobia de excretas de cerdo. Antecedentes b3.sicos 
para su desarrollo en Ia IX Region de La Araucania. Agro Sur 
(1985) 13 (I) 71-73 [Es, en, 5 ref., 2 fig., 2 tab.] Dep. de 
Ingenieria Quimica, Univ. de Ia Frontera, Casilla 54-D, 
Temuco, Chile. 

Operating at optimal conditions, 2-3 litres of biogas per 
day was obtained with a 1.9 litre experimental digester. The 
effect of using rumen as an initiating agent of swine wastes 
digestion was studied. 

Dairies 

See also abst. 370 

363 FLOETENMEYER, M. D.; GLATZ, B. A.; HAMMOND, E. G. 
Continuous culture fermentation of whey permeate to produce 
microbial oil. Journal of Dairy Science (1985) 68 (3) 633-637 
[En, 10 ref.] Dep. of Food Tech., Iowa State Univ., Ames, Iowa 
50011, USA. 

The oil-accumulating yeast, Candida curvata D, was 
grown in Cheddar cheese whey permeate in continuous culture 
at various dilution rates. The amount of li_Pid obtained per h was 
greatest at a dilution rate of0.05/h. Contmuous culture fermen
tations yielded lipids of consistent composition except for the 
fastest dilution rate examined (0.2/h). Lipid produced at this 
dilution rate contained less oleic acid and more linoleic acid 
than did lipid produced at slower dilution rates; it resembled the 
lipid found in exponential phase cells in batch culture. The 
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continuous culture system was much more efficient than the 
batch system. This increased efficiency might also be seen on an 
industrial scale and could make the fermentation of whey per
meate to produce oil more economically feasible. 

Sugar refineries 

See also absts. 308, 314, 324 

364 HILTON, H. W.; HOSKINS, C. M. Utilization of prod
ucts from sugarcane in Hawaii and investigation of alternative 
uses- Hawaiian Planters' Record (1985) 59 (14) ii + 315-368 
[En, 394 ref., 3 tab.] Exp. Sta., Hawaiian Sugar Planters' Asso
ciation, Aiea, HI 96701, USA. 

This review includes discussion of historical uses of molas
ses and bagasse to date. Uses of molasses include: molasses 
fermentation products (ethanol, yeast production, citric and lac
tic acids, acetone and glycerine, manufacture of penicillin); 
levulinic acid; and aconitic acid. Uses of bagasse include: early 
attempts to make bagasse paper; raw mulching paper: insulat
ing building board; bagasse cellulose for rayon; hardboard, par
ticleboard and resin-bonded bagasse compositions; xylan, 
xylose, xylitol and furfural; bagasse lignin; destructive distilla
tion, carbonization and preparation of activated carbon; micro
bial degradation of bagasse or leaf trash; miscellaneous bagasse 
products. Sugarcane wax, fats and sterols and industrial utiliza
tion of sugar are also discussed. 

Chemical industry 

See also abst. 313 

Pulp and Paper industry 

See also absts. 308, 315 

365 JEFFRIES, T. W. Emerging techno10)1Y. for fermenting D
xylose- Trends in Biotechnology (1985) 3 {8) 208-212 [En, 61 
ref., 2 fig., I tab.] USDA, Forest Prod. Lab., Madison, WI 
53705, USA. 

In the past four years, numerous yeasts which convert o
xylose to ethanol have been reported. The conversion occurs 
most readily under aerobic conditions. Various aspects of this 
conversion have provided new insight into the mechanisms and 
metabolic regulation of ethanol fermentation in yeasts. 
Although specific fermentation rates, product yields and prod
uct concentrations are significantly lower with n-xylose than 
with D·glucose, technology is emerging which may prove to be 
feasible for commercial fermentation of o-xylose-containing 
waste streams from sulphite and dissolving pulp mills, 
fibreboard and hardboard manufacturing plants. 

Power generation 

366 MULLIGAN, C. N.; COOPER, D. G. Pressate from peat 
dewatering as a substrate for bacterial growth. Applied and 
Environmental Microbiology (1985) 50 (I) 160-162 [En, 30 
ref., 3 tab.] Dep. Chern. Eng., McGill Univ., Montreal, Que., 
Canada H3A 2A 7. 

Highly humidified peat pressed for 2.5 min at 1.96 MPa 
produced water with a chemical oxygen demand of 690 
m~flitre. Several biological compounds could be produced by 
usmg the organic matter in expressed peat water as a substrate 
for microbial growth. These included polymers such as chitosan. 
contained in the cell wall of Rhizopus arrhizus. and two 
extracellular polysaccharides, xanthan gum and pullulan pro
duced by Xanthomonas campestris and Aureobasidium pullu
/ans, respectively. A very effective surfactant was produced by 
Bacillus subtilis grown in the expressed water. Biological treat
ment improved the quality of the expressed water to the extent 
that in an industr1al process it could be returned to the 
environment. 
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Microorganisms 

367 STEWART, C. S.; DUNCAN, S. H.; JOBLIN, K. N. The use 
of tritiated ceUulose for the rapid enumeration of cellulolytic 
anaerobes. Letters in Applied Microbiology (1985) 1 (3) 45-47 
[En, 9 ref., I tab.] Dep. Microbial. Biochem., Rowell Res. Inst., 
Bucksburn, Aberdeen AB2 95B, United Kingdom. 

When compared with the filter paper strip method, the 
results obtained were generally in close agreement, although the 
tritiation method detected greater numbers of cellulolytic 
microorganisms in digester contents than did the filter paper 
strip method. 

Bacteria 

See also absts. 317, 337, 344, 353, 356, 359 

368 BLACKALL, L. L.; HAYWARD, A. C.; SLY, L. I. Cel
lulolytic and dextranolytic Gram-negative bacteria: revival of the 
genus Ce//vibrio. Journal of Applied Bacteriology (1985) 59 
(I) 81-97 [En, 60 ref., 4 fig., 6 tab.] Dep. Microbial., Queen
sland Univ., St. Lucia, Brisbane, Australia. 

Nine bacterial strs. were isolated from rhizosphere soils by 
enrichment in a defined mineral salts medium containing either 
cellulose or dextran as the sole carbon source. These and 17 
reference strs., including representatives of 2 spp. of the invalid 
genus 'Cellvibrio' were characterized on morphological, bio
chemical and physiological properties. Revival of the genus 
Cellvibrio with an amended description and a new type sp., C. 
mixtus, is proposed. 

369 MACARIO, A. J. L.; CONWAY DE MACARIO, E. Antibo
dies for methanogenic biotechnology. Trends in Biotechnology 
(1985) 3 (8) 204-208 [En, 29 ref., 2 fig.] Wadsworth Cent. Lab. 
Res., New York State Dep. Health, Albany, NY 12201, USA. 

Antibody probes have been developed for identifying 
methanogens in complex microbial mixtures including those 
found in fermenters. Identification is accomplished by a set of 
complementary micromethods each requiring lOJLl sample and 
all carried out on small circular reaction areas on a single glass
slide designed for immunologic testing, differential staining and 
microscopic examination of microbes. 

Fungi 

See also absts. 343, 347, 349, 355, 36/, 363, 384, 386 

370 BANERJEE, M.; CHAKRAVARTY, A.; MAJUMDAR, S. K. 
Characteristics of yeast tJ-galactosidase immobilized on calcium 
alginate gels. Applied Microbiology and Biotechnology (1984) 
20 (4) 271-274 [En, 10 ref.] Dep. of Food Tech. & Biochem. 
Eng., Jadavpur Univ., Calcutta 700 032, India. 

Saccharomyces anamensis was immobilized in a calcium 
alginate gel matrix that retained 79% of the original /J·D· 
galactosidase activity of the cells. The immobilized cells could 
be stored at 4 •c for 42 days with only an 8% loss in enzyme 
activity. A possible application for the immobilized yeast is its 
use for the hydrolysis of lactose in whey or milk. 

371 MILGROM, L. Ligninase: biotechnology's new money-
spinner? New Scientist (1985) No.l456, 16-17 [En, 2 fig.] 

An understanding of how the lignin-degrading enzyme of 
Phanerochaete chrysosporium. ligninase, works will enable bio
chemists to make sense of a whole family of powerful oxidising 
enzymes called peroxidases. Because ligninase can easily oxidise 
phenols, which are common water pollutants, the enzyme can be 
used to reclaim waste water. However, optimization ofligninase 
yields is difficult because the enzyme is only produced during a 
certain phase of the fungus's development. Also, the current 
mode of fungus production does not easily lend itself to scaling 
up. 
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372 HONG, J. S.; UHM, T. B.; JUNG, G. T.; LEE, K. B. [Stud
ies on the enzymes produced ·by Pleurotus sajor-caju (1). The 
production of cellulolytic enzymes.] Korean Journal of Applied 
Mycology (1984) 12 (2) 59-64 [Ko, en, 17 ref., 6 fig., I tab.] 
Dep. Food Sci. & Technol., Coli. Agric., Jeonbug Natn. Univ., 
Jeonju 520 Korea Republic. 

The opt. moisture content, pH and temp. for enzyme pro
duction were 60%, 7.0 and 35°C for C1-cellulase, 60%, 5.0 and 
25° for ex-cellulase and 60%, 7.0 and 20° for tJ-glucosidase, 
respectively. When light was provided during the cultivation 
period, C1-cellulase and ,8-glucosidase production decreased but 
C,-cellulase production increased at 500- 1000 lux. Among the 
various amendments, rice bran was conducive to C1-cellulase 
production, cotton seed cake and rice bran to ex-cellulase pro
duction and defatted soyabean and fish meal to P-glucosidase 
production. The opt. concn. of rice bran for enzyme production 
was 20% in C1 and C,.-cellulase and 10% in tJ-glucosidase. 

373 LEISOLA, M. S. A.; THANEI-WYSS, U.; FESCHTER, A. 
Strategies for production of high ligninase activities by Phaner
ochaete chrysosporium. Journal of Biotechnology (1985) 3 
(112) 97-107 [En, 23 ref., 5 fig., 2 tab.] Dep. Biotechnol., Swiss 
Federal Inst. Technol., Honggerberg, CH-8093 Zurich, 
Switzerland. 

P. crysosporium was activated by veratryl alcohol to pro
duce high ligninase activities. In non-agitated conditions with 
lignocellulose activities up to 180 U/ml were obtained. Max. 
enzyme yields in agitated N2 limited cultures were 118 U(ml 
with a specific activity of 12 U I p.g protein, and in C-lim1ted 
agitated cultures 670 U lml, the specific activity being 36 U I p.g 
protein. In N-limitcd conditions the 2 major extracellular 
ligninases were 2 proteins with apparent mol. wts. of 42 000 and 
isoelectric points of 3.5 and 3.1. In C-limited conditions the 
major proteins were two 39 000 dalton ligninases with isoelec
tric points of 4.5 and 4.7. The high activity with C-limited 
pellets was obtained only after 60 h of growth. The activity level 
was dependent on the concn of veratryl alcohol, on the size and 
concn of pellets and on the 0 2 partial pressure. 

374 FREER, S. N.; DETROY, R. W. Regulation of P-1,4-
glucosidase expression by Candida wickerhamii. Applied and 
Environmental Microbiology (1985) SO (I) 152-159 [En, 31 
ref., 7 fig., I tab.] North. Reg. Res. Cent., USDA, Peoria, IL 
61604, USA. 

It was demonstrated that, when grown aerobically, C. 
wickerhamii produces 19-glucosidase constitutively and that 
enzyme production is repressed by high concn of glucose. How
ever, when grown anaerobically, ,8-glucosidase is produced 
regardless of the amount of glucose present. To the authors' 
knowledge, this is the first report of an apparent derepression of 
a glucose-repressed enzyme by anaerobiosis. 

375 HA WKSWORTH, D. L. Fungus culture collections as a 
biotechnological resource. Biotechnology and Genetic Engi
neering Reviews (1985) 3, 417-453 [En, 72 ref., 4 fig., 3 tab.] 
Commonw. Mycol. lnst., Ferry Lane, Kew, Surrey TW9 3AF, 
United Kingdom. 

The organization of culture collections and the services 
which they provide are discussed. Attention is drawn to the 
more important aspects requiring development in order to 
strengthen the resource base and to increase the effectiveness 
with which it can be utilized. Information on the holdings and 
services of 73 culture collections including fungi is tabulated in 
Appendix A. 

376 ALIC, M.; GOLD, M. H. Genetic recombination in the 
lignin-degrading basidiomycete Phanerochaete chrysosporium. 
Applied and Environmental Microbiology (1985) SO (I) 27-30 
[En, 25 ref., 3 tab.] Dep. Chern., Bioi., Environ. Sci., Oregon 
Grad. Cent., Beaverton, OR 97006-1999, USA. 

Heterokaryons made from auxotrophic strs. of P. 
chrysosporium were induced to fruit. The isolation of wild-type 
and double-mutant phenotypes from these crosses indicated 
that genetic recombmation had occurred. Cytological studies 
demonstrated that more than 90% of the basidiospores from the 
wild-type and auxotrophic strs. and from forced heterokaryons 
were binucleate. Colonies of the wild-type str. of P. 
chrysosporium arising from single, predominantly uninucleate 
conidia were all capable of producing fruit bodies and basidia
spores. The use of genetic recombination for obtaining multiple-
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mutant strs. should have application to the construction of com
plex strs. with supertor capacities for lignocellulose 
bioproccssing. 

377 MOT, R. DE; 0UDENDIJCK, E. VAN; VERACHTERT, H. 
Purification and characterization of an extracellular glucoamy
lase from tbe yeast Candida tsukubaensis CBS 6389. Antonie 
van Leeuwenhoek (1985) 51 (3) 275-287 [En, 30 ref., 7 fig., 2 
tab.] Lab. Industrial Microbial. Biochem., Univ. Leuven, B-
3030 Leuven, Belgium. 

The starch-degrading yeast C. tsukubaensis secreted amy
lase at high activity when grown in a medium containing soluble 
starch. The extracellular a-amylase activity was very low. The 
major amylase component, characterized as a glucoamylase, is 
described. The potential of this inicroorganism for the valoriza
tion of starchy materials through single cell protein production 
or alcoholic fermentation is discussed. 

Algae and Lichens 

See also abst. 330 

Higher Plants 

See also abst. 360 

378 REDDY, K. R. Fate of nitrogen and phosphorus in a 
waste-water retention reservoir containing aquatic macrophytes. 
Journal of Environmental Quality (1983) 12 (I) 137-141 [En, 
19 ref., 5 fig., 4 tab.] University of Florida, Inst. of Food & 
Agricultural Sciences, Agricultural Research & Education 
Center, P.O. Box 909, Sanford, FL 32771, USA. 

Potential use of retention/detention reservoirs stocked with 
vascular aquatic macrophytes was evaluated, using a microcosm 
reservoir for reducing the N and P levels of agricultural drain· 
age effluents (waste water). The treatments evaluated were res· 
ervoirs stocked with (i) pennywort (Hydrocotyle umbel/at a L.), 
(ii) water hyacinth (Eichhornia crassipes [Mart] Solms), (iii) 
cattails (Typha /atifolia L.) and elodea (Egeria densa P), and 
(iv) control (no macrophytes). Labeled "N was used to differen
tiate preferential uptake of 1 N4+ and 15N03-, and to follow the 
fate of added "NH; and "N03- f . . 
Results showed that 34 to 40% of the added morgamc "N 
( 15NH/ + 15N03-) was removed through plant uptake, while 
45 to 52% of the added "N was unaccounted for, presumably 
lost through NH3 volatilization and nitrification-denitrification 
processes. In the control reservoir, algal biomass removed 4.4% 
of added 15N, while 41% of the added 15N was not accounted. 
Pennywort and cattail-elodea systems were found to be most 
effective, with about 50% inorganic N removal in a 4-day deten
tion period. All aquatic macrophytes preferred 1sNH/ over 
15N03 -,but the difference in uptake was not significant, except 
for pennywort and cattails, which removed 84 and 92% of the 
added 15NH; as compared to 16 and 8% of the added "No1-, 
respectively. About 25 to 29 d were required by the systems w1th 
macrophytes to remove 50% of the wastewater P. Plant removal 
of P was in the range of 3 to 65% of added P, while 7 to 87% of 
the added P was lost through precipitation and adsorption 
reactions. 

379 REDDY, K. R.; SUTTON, D. L. Waterhyacintbs for 
water quality improvement and biomass production. [Review]. 
Journal of Environmental Quality (1984) 13 (I) 1-9 [En, 63 
ref.] Florida Univ., IFAS, Agric. Res. & Educ. Cent., Sanford, 
FL 32771, USA. 

Warm climates in tropical and subtropical areas are condu
cive for establishing wastewater treatment systems and biomass 
production farms with water hyacinth (Eichhornia crassi'pes 
(Mart.) Solms). Sources of nutrients available to culture water 
hyacinths include sewage effluent, agricultural drainage water, 
runoff effluent and water from eutrophic lakes and rivers. 
Growth rates of water hyacinth were found to be influenced by 
the nutrient composition of the water, plant density, solar radia
tion and temperature. Water hyacinth systems were more effi· 
cient in N removal (70-80% reduction) than in P removal ( 40-
50% reduction). 
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Higher Animals 

See also abst. 339 

REPORTS 
380 INDIA, CENTRAL FOOD TECHNOLOGICAL RESEARCH 
INSTITUTE Annual report April 1981-Marcb 1982. Mysore, 
India (1982) !56 pp. [En] 

Research is reported on several projects, including storage 
of fruits and vegetables, post-harvest physiology of fruits, and 
assessment of new fruit and vegetable cultivars for various 
purposes. 

381 WORLD HEALTH ORGANIZATION, JOINT FAOfWHO 
EXPERT COMMITTEE ON FOOD SAFETY The role of fnnd safety in 
bealtb and development. WHO Technical Report Series (1984) 
No. 705, 79pp. [En, 21 ref.] Geneva, Switzerland. 

This report is from a joint FAO/WHO Expert Committee 
on Food Safety that met in Geneva in May/ June 1983, to 
identify and quantify problems related to health and soci<>
economic consequences of contaminated foods, and to consider 
ways of transforming food safety standards and knowledge into 
practical measures to provide valid information on health sys
tems, research findings and technology. The meeting was mainly 
concerned with the situation in developing countries, and rec
ommendations are made, aimed at solving some of the known 
food safety problems. A table of some agents of important food
borne diseases is included, which shows that milk and/or milk 
products have been incriminated in diseases caused by the fol
lowing agents: Brucella spp., Campy/obacter jejuni, Escher
ichia coli, Salmonella spp., Mycobacterium bovis, 
Staphylococcus aureus and Yersi'ni'a enteroco/i'ti'ca. 

382 AUSTRALIAN CENTRE FOR INTERNATIONAL AGRICUL
TURAL RESEARCH Annual report 1982-83. For the period 1 July 
1982 to 30 June 1983. Australia; Australian Centre for Interna
tional Agricultural Research (1984) [4+] 24 pp. ISBN 
0949511-06-4 [En, 2 fig.] 

The Australian Centre for International Agricultural 
Research (ACIAR) was established in June 1982 with functions 
in identifying agricultural problems in developing countries and 
finding solutions to them. This report on the first full year of 
operations includes notes on the 12 projects that were approved 
for that year. A grain storage programme directed mainly at 
problems in the Philippines, Malaysia, Thailand and Indonesia 
includes projects on the integrated use of pesticides in grain 
storage in the humid tropics and aspects of pesticide relation
ships in integrated control programmes. 

CONFERENCES 
See also abst. 201 

BOOKS 
383 OLIVER, A. C. Woodworm, dry rot and rising damp. 
Barrow-in-Furness, Cumbria, UK; Sovereign Chemical Indus
tries Ltd. (1984) iii+ 61 pp. ISBN 0-9509959-0-8 [En, 10 ref., 
33 pl.] Bucks Coli. Higher Educ., Queen Alexandra Rd., High 
Wycombe, Bucks. HPII 2JZ, United Kingdom. 

A general account is given of the predominant types of 
fungal decay and insect attack in buildings in the UK; wood 
preservatives and their application; dampness in buildings, par
ticularly rising damp; and techniques of inspection and controL 
A glossary of terms, specifications for treatments and an index 
are included. 

384 FLEGG, P. B.; SPENCER, D. M.; WOOD, D. A. (EDITORS) 
The biology and technology of the cultivated mushroom. Chich
ester, United Kingdom; John Wiley & Sons Ltd. (1985) i-xii + 
347 pp. ISBN 0-471-90435X [En, 140 pp. of ref., Price £35] 

The following chapters are included in this book: 



Spencer, D.M. The mushroom, its history and importance (1-
8). 
Elliott, T.J. The general biology of the mushroom (9-22). 
Gaze, R.H. Cultivation systems and their evolution (23-42). 
Wood, D.A.; Fermor, T.R. Nutrition of Agaricus bisporus (43-
62). 
Hammond, J.B.W.; Wood, D.A. Metabolism, biochemistry and 
physiology (63-80). 
Fermor, T.R.; Randle, P.E.; Smith, J.F. Compost as a substrate 

and its preparation (81-110). 
Elliott, T.J. The genetics and breeding of species of Agaricus 
(111-130). ' 
Elliott, T.J. Spawn making and spawns (131-140). 
Flegg, P.B.; Wood, D.A. Growth and fruiting (141-178). 
Flegg, P.B. Crop productivity (179-194). 
Nichols, R. Post-harvest physiology and storage (195-210). 
Manning, K. Food value and chemical composition (211-230). 
Flegg, P.B. Methods of experimentation (231-240). 
Atkey, P.T. Viruses (241-260). 
Gandy, D.G. Bacterial and fungal diseases (261-278). 
White, P.F. Pests and pesticides (279-294). 

385 PITI, J. 1.; HOCKING, A. D. Fungi and food spoilage. 
Sydney, Australia; Academic Press (1985) xi+ 413 pp. ISBN 
0-12-557730-3 [En, many ref., 141 fig.] CSIRO, D1v. Food 
Res., Sydney, Australia. 

This book includes a preface and a list of keys for identifi
cation, followed by the following chapters: I. Introduction (1-
3); 2. The ecology of fungal food spoilage (5-18); 3. Naming and 
classifyin$ fun$i (19-28); 4. Methods for isolation, enumeration 
and idenhficatwn (29-65); 5. Primary keys and miscellaneous 
fungi (67-142); 6. Zygomycetes (143-167); 7. Penicillium and 
related genera (169-257); 8. Aspergillus and its teleomorphs 
(259-311); 9. Xerophiles (313-333); 10. Yeasts (335-364); II. 
Spoilage of fresh and perishable foods (365-381); 12. Spoilage 
of stored, processed and preserved foods (383-398). A glossary, 
author index and subject index are also provided. 

386 PITI, J. I. A laboratory guide to common Penicillium 
species. North Ryde, Australia; Commonwealth Scientific and 
Industrial Research Organization (1985) 182 pp. ISBN 0-643-
03949-X [En, 57 ref., 81 fig.] CSJRO Div. Food Res., P.O. Box 
52, North Ryde, N.S.W. 2113, Australia. 
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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 world
wide 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 microfungi 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 oflndustrial 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 Bulle
tin', '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 Biodeterioration 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 con
clusions. 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; environ
mental impact of biotechnology; pollution and natural resource management; microorganisms in food production and proces
sing; microbiological safety of food produced in cooking appliances; technical training in food 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 0562-834171 (outside working hours) 
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CAB INTERNATIONAL 

PUBLICATIONS AND SERVICES 

GENERAL INFORMATION 
CAB lnlernattonal (formerly the Commonwealth 
AgriCultural Bureaux) is an International non-profit 
organtzatlon controlled by governments of member 
countnes_ Its ma1n functJon IS to prov1de a world-w1de 
information servrce 1n agnculture. forestry and related 
areas of applied btology, soctology. economiCs. 
engineering and med1c1ne. Two other scientifiC 
servtces are responstble for pest and dtsease 
tdentlftcatton. and the applicatton of btocontrol 
techntques to pest management 

C A B lnternatlonalts best known for tis abstract 
journals covenng each of the matn agncultural 
dtsctpltnes (for fullltst of tttles see back cover). 
The wtde range of other publtcattons tncludes 
annotated btbliographtes. revtews. authontattve books 
and reference works. and spectalized atds to the 
management of pests and dtseases 

Abstract Journals 
The 46 abstract journals, whtch cover spectftc 
agncultural dtsctplines. spectalist crops or 
products. or parttcular antmals. are all denved from the 
CAB ABSTRACTS database In 1986 tnput to the 
database wtll amount to approxtmately 150 000 
records prepared tram around 13 000 senals and 
many other sctenttftc publicattons. 

Annotated Bibliographies 
Over 3000 Annotated Btbltographies on a wtde vanety 
of toptcs have been produced by C A B Internationals 
information spectalists. Many are the result of requests 
and are tn photocopy format wtth abstracts tn 
chronological order but wtthout tndexes. Others. on 
partiCularly toptcal or popular subjects. are typeset. 
the abstracts betng classtfted and tndexed: some 
are preceded by a revtew arttc le 

Online Searching 
The complete database from 1972 ts avatlable for 
online searching v1a four ma1or online hosts: 
Lockheed's DIALOG (USA), ESAIIRS (Italy), CANIOLE 
(Canada) and DIMDI (GFR). Nearly 2 mtllton records 
currently onltne can be searched as a complete tile or 
as separate subfiles correspondtng to each abstract 
JOUrnal. Online retnevalts a htghly cost-eftecttve way ot 
carrying out literature searches. and provtdes users 
wtth a pnntout of records on thetr spectftc subtects. 
Search aids available tnclude the comprehenstve 
CAB ABSTRACTS Online Manual, the CAB Thesaurus 
and the CAB Senals Checklist. 

Magnetic Tapes 
The database ts leased on magnettc tape on 
a calendar year basts by many organtzattons 
The lease tee. payable tn advance. tncludes usage up 
to a pre-set limtt, addtttonal usage ts charged tor at the 
end ot the year. Current tapes are delivered monthly, 
and retrospective tapes as reqUifed. Techntcal data 
and sample tapes are supplted at a nomtnal charge. 

SOl Service 
SOl (Selecttve Otssemtnatton of lntormatton) ts a 
regular current awareness service based on the 
most recent tnput to the database processed at the 
CAB lnternattonal computer centre, 1 e 6-8 weeks tn 
advance ot publicatton tn the abstract rournals or 
avatlabtlity on DIALOG, ESAIIRS, CAN/OLE or DIM OJ 
servtces. Subscnbers dectde thetr own search profile 
and recetve search results at tntervals of thetr own 

chotce. e g. monthly. quarterly. even weekly The 
search pnntout contatns full btbliographtc detatls and 
an 1nlormattve abstract for each record retneved 

CAB Alerts 
This new weekly servtce IS based on the SOl service 
descnbed above A number of standard profiles on 
topics of current 1nterest are be1ng prepared 

Cumulating COM Indexes 
These cumutattng COM (Computer Output on 
Mtcrofiche) tndexes wtll butld tnto 5-year tndexes for 
the abstract journals Avatlable as subtect tndexes 
containtng full btbliographtc detatls and Informative 
abstracts. and author tndexes contatntng full 
btbltographtc detatls. the cumulattng COM mdexes 
are tssued on a regular basis. Forestry Abstracts 
and Forest Products Abstracts cumulattng tndexes 
are tn preparatton and wtll cover the penod 1984-1988 
Requests for COM tndexes covenng other journals 
are welcomed. 

Document Delivery Service 
The ongtnals of most articles abstracted for the 
CAB ABSTRACTS database are avatlable as 
photocoptes. Order forms and copynght declarations 
are pnnted tn each tournai (or are avatlable tn bulk). 
Documents may also be ordered online via Ota1og's 
OIALOROER or ES,>;s PRIMORDIAL. 

Training 
To help users get best value for money, 
CAB InternatiOnal provtdes user tramtng and 
educat1on There IS an annual two-week course 
entttled 'Information on Agnculture 1n Oxford. 
designed to g1ve 1nformat1on officers and hbranans. 
parttcularly from developing countnes, a sound 
background tn agncultural informatton pract<::e In 
addttton, there are many one-day workshops tn the 
USA, Europe and elsewhere. factlittes for on-Jhe-tob 
tratntng at theCA B lnternattonaltnput centres, and 
tat lor-made courses on data preparation for 
orgamzattons supplytng tnput for the database 

ORDERING INFORMATION 
Journals 
Subscnpttons should be fully patd by 1 December for 
the volumes to be tssued tn the followtng yeac Many 
jOurnals are available at spectal rates to subscnbers 1n 
member countnes A subscriptton provtdes 
entitlement to each part plus the annualtndex. Rates 
tnclude packtng and matltng by atr to dtstant courtnes 
wherever the cost can be absorbed Orders should 
be sent to the address below. 

Back numbers. includtng mtcroform edtttons. are 
avatlable at dtscounted pnces. Further detatls wtll 
be gtven on request. 

Enquiries 
For further mformatton relatmg to any of our 
publications and serv1ces. wnte to: 
Central Sales 
CAB InternatiOnal 
Farnham House, Farnham Royal. 
Slough, SL2 3BN, UK. 
Tel: Farnham Common (02814) 2662 
Telex: 847964 (COMAGG G) 
Cables Comag Slough 
lnternattonal Otalcorn: 84,CAU001 
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Farnham Royal. Slough SL2 3BN, UK 
Telephone: Farnham Common (02814) 2281 

Telex: 84 7964 (COMAGG G) Cables: Comag Slough 
Telecom Gold: CAU001. DIALCOM. 84 CAU001 

The Leading 
"brlcl Inforinatioil Service 

in Agriculture a11cl 
Related Sciences 

ABSTRACT JOURNALS 
AND SERIAL PUBLICATIONS 

1986 
Animal Science and PrOduction 
M Animal Breeding Abstracts 
M Da1ry Sc1ence Abstracts 
A Index of Current Research on Pigs 
M Nutrition Abstracts-& Rev~ews 

Senes B- Lrvestock Feeds & Feeding 
0 PIQ News & InformatiOn 
M Poultry Abstracts 
0 Small Animal Abstracts 

Veterinary Science and 
Parasitic Diseases 
H Animal Disease Occurrence 
M Hetminthological Abstracts 

Ser~es A- An1mal & Human 
Helminthology 

M Index Veterinarius 
M Protozoolog~eal Abstracts 
M Review ol Applied Entomology 

Senes 8 .....MediCal & Veterinary 
Q Review of Medical & Veterinary 

Mycology 
M Veterinary Bulletin 

Crop Science and Production 
M Cotton & Tropical F1bres Abstracts 
M Crop Physiology Abstracts 
a Faba Bean Abstracts 
M Field Crop Abstracts 
M Herbage Abstracts 
M Horticultural Abstracts 
a Irrigation & Drainage Abstracts 
A Lentil Abstracts 
8 Maize Abstracts 
M Ornamental Horticulture 
M Plant Breeding Abstracts 
M Plant GraNth Regulator Abstracts 
M Potato AbStracts 
8 Rice Abstracts 
M Seed Abstracts 
M Soils & Fertihzers 
M Sorghum & Millets Abstracts 
M Soyabean Abstracts 
M Tropical Oil Seeds Abstracts 
8 Wheat, Barley & Triticale Abstracts 

Forestry 
M Forest Products Abstracts 
M Forestry Abstracts 

Crop Protection 
0 B1ocontrol News & Information 
a 8ullet~n of Entomolog~eal Research 1 

H Distribution Maps of Pests 
H D1stribut10n Maps of Plant D1seases 
a Helminthological Abstracts 

Senes 8- Plant Nematology 
M Review of Applied Entomology 

Ser~es A- Agncullural 
M Rev1ew of Plant Pathology 
M Weed Abstracts 

Economics, Development 
and Sociology 
0 Lezsure, Recreation & Tourism Abstracts 
0 Aural Development Abstracts 
0 Aural Extens1on, EducatiOn & 

Traimng Abstracts 
M World Agricultural Economics & Aural 

SociOlogy Abstracts 

Machinery and Buildings 
M Agricultural Engineering Abstracts 

Food and Nutrition 
M Food Science & Technology Abstracts 

(P\lbl!shed by the International Food 
Information Servce- IFIS) 

M Nutrition Abstracts & Reviews 
Series A- Human & Experimental 

Biotechnology 
Q International 8•odeterioration2 

Taxonomy 
H 81bhography of Systematic Mycology 
0 Buftettn ol Zoolog1cal Nomenclature• 
H Descriptions of Pathogenic Fungi & 

Bacteria 
A Descriptions of Plant Viruses 
H Index of Fungi 

Agriculture 
T SPAN3 (publisher J G R Stevens) 

A = Annual 8 = Bi-monthly 
H = Hall-yearly M = Monthly 
T ~ Three issues/year 0 = Quarterly 
1 Primary journal 
2 1ncludes reSearch papers 3 Reviews 

• 

.. 
.. 

.I 


