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NEWS ITEMS
Obituary
D. G. "Pat" Coursey
It is with great regret that we
announce that Pat Coursey died suddenly on 29 December 1983.
Pat was born in August 1929, his
father being an electrical manufacturer. He graduated in Chemistry in
1951 from London, and after a year as
Demonstrator in Chemistry at
Kingston Polytechnic, he w~nt to
Nigeria where he spent three years at
the Tropical Testing Station, Port
Harcourt, and then five years at the
West African Stored Products Research Unit at Port Harcourt. Here,
amongst other problems, he tackled
the problem of free fatty acid (FFA)
in palm oil, then probably Nigeria's
main export. The amount of free fatty
acid was frequently unacceptably
high, markedly depressing the price
of the oil. Using a chemist's
approach, Pat determined that the
origin of some of the FFA was biological; he held out against the received
wisdom of the time which attributed
the problem solely to an autocatalytic
process. Later work, initiated by Pat,
vindicated his approach. From this
time he became increasingly interested in biodeterioration generally.
He left Port Harcourt in 1961 and
joined the Nigerian Federal Institute
of Industrial Research, where he became Deputy Director.
On his return to Britain in 1966, he
joined the Tropical Products Institute (now renamed the Tropical Development and Research Institute)
where he worked in London until his
death. There, he developed the Fruit,
Vegetables and Root Crops Section,
becoming in 1975 Head of the Plant
Food Commodities Department. He
was intensely interested in storage
problems of tropical root crops, especially yams, for which he wrote a
standard monograph on this important tropical staple. Unceasingly
committed to his work, he visited over
sixty countries on professional business and published nearly a hundred
papers.
We were most fortunate in securing the services of Pat as Organising
Secretary of the First International
Biodeterioration Symposium
in

Southampton, England, in 1968, and
he pressed strongly for the setting up
of a Biodeterioration Society. SubSequently, he was one of the four people
who drew up the Constitution which
initiated the Society. Although he
cOntinued to maintain close contact
with colleagues in the mainstream of
biodeterioration, his attention increasingly focussed on the range of
problems experienced by stored tropical root crops; he also felt that the
Biodeterioration Society diP not give
sufficient emphasis to post-harvest
decay.
His membership distinctions indicated both the width of his interests
and the degree of his abilities: Fellow
of the Royal Society of Chemistry,
Fellow of the Institute ofBiology, Fellow of the Linnean Society and Fellow of the Royal Anthropological Institute. He was a Past President of the
International Society for Tropical
Root Crops. He was a big man physically and mentally, with a well developed sense of humOur and a mischievous feeling for the ridiculous.
Those concerned with the development of biodeterioration will feel a
keen sense of loss in Pat's death and
we extend our deepest sympathy to
Pat's wife Cecilia, a charming and
dignified person who so ably supported Pat in his quest for improving
the life of the majority of mankind
who live in the tropics, and to Pat's
four children, the eldest of whom is
with the Bank of Nigeria in London.

Sixth International Biodeterioration Symposium
5-10 August 1984 at The George
Washington University, Washington DC, USA
There has been a good response to
the call for papers for this Symposium
and registration for attendance is
proceeding smoothly. Early indications are that this is going to be a very
good meeting-many will recall the
excellence of the previous International Biodeterioration Symposium
held in the USA at Rhode Island in
1975.
We arc most grateful to the American Organising Committee and
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especially to Dr Charles E. O'Rear,
Biodeterioration Symposium Registrar, Department of Forensic SCiences, George \'Vashington University,
Washington, DC 20052, USA (Telephone 202-676-7319) and to Dr
Gerald C . .Llewellyn, Biodeterioration Symposium Programme Organiser, Department of'Biology, VirgiUniversity,
nia Commonwealth
Richmond, Virginia, 23284, USA,
(telephone 804-257-1562).
Please contact them if you wish to
attend or present a paper-late
arrangements have been made.

The Biodeterioration Society
President: David Houghton
Secretary (from whom membership
details are available): Mrs Joan
Maw, Biology Department, The
Hatfield Polytechnic, P.O. Box 109,
Hatfield, Herts, ALIO 9AB, U.K.
(Telephone 07072 68100 ext. 494).
Abstracts ofsome papers presented
at a Symposium on Packaging held
at Shoreditch College of Education,
Egham, Surrey, UK on 13 December
1983.
Packaging for protection against
fungal and bacterial spoilage
D.M.Holt
Pira, Randalls .Road, Leatherhead, Surrey KT22 7RU
The paper outlined the factors influencing the design and storage of
packages for protection against fungal and bacterial spoilage. Different
types of materials available for packaging were described and their properties listed. Storage, transportation
and movement of containers through
different climatic regions were discussed and the importance of controlling the environment stressed.
Examples were presented illustrating
how relative humidity and temperature changes in buildings can affect
the moisture content of packages
making them more susceptible to
microbiological attack. Finally prevention of mould growth using preservatives was described.

Bulletin News Items
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Selected micro~organisms associated with fruit products in "Tetra" and "Bag-in-Box" packaging
Dr R. R. Davenport
Long Ashton Research Station,
University of Bristol, Long
Ashton, Bristol BSIS 9AF
The application of new technology
for "Tetra" and "Bag-in-Box" has
meant significant changes in micro,biological investigations. Thus significance and activity arc paramount
rather than quantity and identity of
micro-organisms. This kind of spoilage is a direct result of poor "housekeeping regimes" and/or infected
product followed inadequate processing rather than packaging materials.
Hence current researches are toward
early detection and distinction between plant hygiene and product
microbes. Plant hygiene microorganisms include (e.g. bacteriarvlicro-cocci, Pseudomonas; mouldsCladosporium, Penicillium; ycastsRhodotorula and Crytococcus); examples
of product micro-organisms are:
Bacteria-Gluconobacter, Lactobacillus;
moulds-Byssochlamys,
Talaronryces;
and ycasts-Zygosaccharomyces and
Sacckarom;•ces.
Preservation of baked products of
gas packaging
D. A. L. Seiler
Flour Milling and Baking Research Association, Chorleywood,
Rickmansworth, Herts WD3 5SH
In comparison with other methods
for extending the mould-free shelf life
of bakery products, carbon dioxide
packaging has the advantage that it
protects all parts of the product for
long periods without affecting its
odour, flavour or appearance. The
extension in mould-free shelf life are
shown to depend largely on the nature of the mould population present
and the storage temperature. The
suitability of machinery and wrapping material for gas packaging purposes is discussed.
Packaging in defence
N. L. Priddy
M.O.D. (P.E.), Central Packaging
Unit, Garland Road, Plumstead,
London SEIS 2PW
The aim of packaging in defence is
to assure that material is delivered to
the ultimate user in a serviceable con-

clition and fulfilment of this aim
maintains operational and logistic
efficiency.
In order to cater for the Services
special requirements for storage and
distribution all items of material (major assemblies and supporting spares)
have packaging specified either in
Military Standards or Commercial
{TRADE) levels. Damaging factors,
the design process and the complete
package constituents were identified.
The new DEFENCE STANDARD
81-41 which recognises the need to
protect material against physical,
climatic and biological hazards was
discussed.
Reference was made to the applicability of tests in relation to a designated Military level, thus emphasising that the Services recognise that
biodetcrioration is an important consideration in package design.
The publication of these abstracts
by the Biodeterioration Society does
not constitute publication in the
usual sense. No reprints are available. Those wishing to pursue these
subjects further should write directly
to the authors at the addresses shown
and not to the Society.

International Biodeterioration
Research Group (IBRG)
Spring Meeting, Stockholm- 2729 March 1984
The Spring Meeting of IBRG was
held this year in Sweden, arranged by
Dr Anna-Greta Engvall of the Geology Department, University of Stockholm. Twenty members attended
from Denmark, France, Germany,
Netherlands, Norway, Sweden and
the UK. The working groups holding
sessions were Paints, Constructional
Materials,
Taxonomy-Ecology,
Metal-Working, Fluids, and Microbial Corrosion, and as part of the Industrial Problems Group, a new
group
on
Plastics
working
Biodeterioration was set up. A programme of work was agreed for this
group, centred on the new draft German DIN standard for the microbial
testing of plastics. The Autumn
lvleeting 1984 will be held at Brune!
University, Uxbridge, UK, 10-13
September, when all working groups

will meet. Further details about activities of IBRG and a list of working
groups and members is available
from: Dr D. Allsopp, Secretary·
General IBRG, CMI, Ferry Lane,
Kew, Surrey TW9 3AF, UK. New
members willing to participate in the
co-operative programmes of the
working groups of IBRG arc very
welcome.

E. C. Hill and Associates
have opened laboratories at Unit
M22, Cardiff Workshops, Lewis
Road, East Moors, CardiffCFl 5EE
(Telephone 0222 496321) and at
Postfach 201639, D2000 Hamburg 20
(Telephone 040 446131) after the clo·
sure of the testing laboratory on oil
microbiology problems run by Ted
Hill at University College, Cardiff.
The new practice will include investigations into microbial contamination., spoilage and/or corrosion, frequently involving petroleum products and process water; areas ofcoQcern will include metal working companit"S, shipping, oil and chemical
companies and aviation.

Conservation Consultant for CMI
Culture Collection and Industrial
Services
Mr A. D. Baynes-Cope is now
Consultant for Conservation of
Museum and Library Materials at
CCIS. He has recently retired from a
senior post at the British Museum
Research Laboratory.

CMIICBS Collaboration
The expertise and resources of the
Commonw.ealth Mycological Institute (CMI) and the Centraalbureau
voor Schimmelculturcs (CBS) are
now brought together by a recent
memorandum of understanding
signed in May 1984. There is to be
cooperation in the development of
improved techniques of preservation
at low temperatures, exchange of cultures, joint research projects, joint
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specialised short courses, sale of pub-

tions, industries and firms are ex-

sources centres in research and train-

lications to visitors from locally held

pected to support the Conference.

ing.
Plenary Session

stocks, and sharing of expertise especially in respect to industrial en-

quiries.

Tentative Programme
The programme will be divided into
symposia, plenary sessions, paper

and poster presentations. The follow-

Fungal Biotechnology Course
CMI will be running a one-day
special lecture course at the Jodrell
Lecture Theatre, Kew, entitled
"Biotechnology & Fungi". Lectures

will be presented on the following
topics; biodeterioration, fermentation, chemotaxonomy, mycotoxins,
and preservation. The course will be
run on Thursday 6th September,
1984 and the fee will be in the region
of £50. Further details are available
from: Ms S. Avery, Ref. CCIS 842,
Commonwealth Mycological Institute, Ferry Lane, Kew, Surrey TW9
3AF, UK {Tel: Ol-940-4086).

Joint Meeting of UKFCC/
Biodeterioration Society "Challenge Testing"
This meeting will be held at the
Jodrell Lecture Theatre, Kew, on
Friday 14 December, 1984. Details
may be obtained from Mr D. Smith,
Commonwealth Mycological Institute, Ferry Lane, Kew, Surrey TVV9

3AF, UK.

The Seventh International Conference on the Global Impacts of
Applied Microbiology (GIAM
VII) is scheduled to take place in
Helsinki (Finland) 12-16 August
1985, and will be a follow-up of
the Conferences held in Stockholm (Sweden) 1963, Addis Abeba
(Ethiopia) 1967, Bombay (India)
1969, Sao Paolo (Brazil) 1973,
Bangkok (Thailand) 1977 and
Lagos (Nigeria) 1980.
The Conference will be organized
by the University of Helsinki, with
support from the Finnish Ministry of
Education and the Finnish National
Commission for Unesco, UNESCO,
United Nations Environmental Pro-

gramme (UNEP), in cooperation
with the Panel on Applied Microbiology and Biotechnology of the Inter-

ing areas will be considered:

Food and Agriculture. Problems of
food storage and post harvest losses.
Nutritive improvement of traditional
indigenous food by microbial fer-

mentation. Microbial plant pathogens. Control of microbial toxins

in food and fodder. Role of Rhizobium
-legume interrelationships,

rhizo-

sphere microbiology. Nitrogen fixation by blue-green algae and freeliving microorganisms in aquatic and
terrestrial habitats. Mushroom production.

Man, The Environment, Wastes and Industries. Biogas, alcohol and hydrogen
production
by
microorganisms.
Microbial capture of solar energy.

-Social and cultural aspects of applied microbiology.
- Bioinformatics.

Symposia
These are planned m the following
areas:
- Microbial insecticides.
-Communicable and emergent infections.
- Mycorrhiza.
-Microbiological Resources Centres

(MIRCENs)- a global network.
Further information will be available.
Paper Sessions and Poster Presentations
A limited number of paper sessions

will be organized primarily for the
benefit of researchers from the developing countries in topics that arc

Recycling of sewage and biode-

listed in the form that has to be
mailed in by 31 May 1984. Prospec-

gradable wastes. Hazards of waste
disposal. Fermentation technology.
Industrial bioconversion processes.

tive authors may, however, decide to
present their contribution as posters.

Medical Microbiology. Surveillance
and control of bacterial, fungal, protozoal and viral infections. Emergence of microbial infections in specific regions. Zoonotic diseases.
Bioinsecticides and pharmaceutical
microbiology. New trends in vaccine

development. Immuno-prophylaxis.
Sustainable Development - Social and
Cultural Aspects <if Applied Microbiology.
Aids and barriers to development of

Coriference Language
The language of the conference will
be English.
Registration and Submission ofPapers
Prospective participants are invited

to fill out the attached form and mail
it in by 31 May 1984. The second
announcement with forms for registration will be sent to participants

responding by that date.
The deadline for submissions of
abstracts of papers and posters to be

microbial-based technologies. Users
and management of microbial pro-

screened for presentation is 31 Octo-

cesses. Applied microbiology and its

ber 1984.

relation to new economic and social
values. Training in microbiology.
Bioinfonnatics. Utilization of computers and microprocessors in ap-

Registration Fee
The registration fee will be USD 60
{USD 20 for bona fide students). In-

plied microbiology. Patents and their
use in applied microbiology. Microbial data bases and networks. Culture collections.

Basic Microbiology. The molecular
and genetical basis of applied micro-

biology.
Microbial
physiology.
Cyanobacteria and other specialized
groups of microorganisms such as
anaerobes, chemolithotrophs and
mycorrhiza. ·

(ICRO). A number of UN bodies,

Microbiological Resources Centres (Mircens). Strengthening of regional cooperation in applied microbiology.

international and national organisa-

Networks and microbiological re-

national Cell Research Organisation

Sessions will be planned by invitation
in the following areas:

structions for payment will be given
in the second announcement.
Requests for further information

should be sent to:
Professor H.G. Gyllenberg, Chairman, GIAM VII Organizing Committee

or
B.O. Fabricius, Secretary, ICRO
Panel on Applied Microbiology and
Biotechnology
Department of Microbiology, University of Helsinki, SF-00710 Helsinki 71 Finland

.·
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FUNGAL COLONIZATION OF SOME MATERIALS IN A
HOT-WET TROPICAL ENVIRONMENT

F.J. UPSHER'

Abstract: Selected materials, free of biocides, were exposed at the open cleared site at JTTRE,
Innisfail, Queensland in order to observe the process of their colonization by micro fungi. Specimens
were protected from rain and gross debris by a glass canopy above. Two series of exposures were
conducted, one starting in the wet season, the other in winter. Slow growth initially was attributed
to freedom from wetting by rain but increases in the amounts of fungal growth were observed
following weeks in which the RH exceeded 80% for more than three quarters of the time or when
the mean RH exceeded 87%.
Cotton fabric and timber showed the earliest ~rowth and also supported the greatest diversity of
genera. After prolonged exposure, greatest amounts of fungal growth developed on acrylic paint and
plasticized PVC. Cladosporium was the dominant on all materials; Fusarium and Curvularia were
also abundant.

Introduction
It has been a constant observation that the hot-wet tropical environment favours microbial growth (Greathouse & Wessel
1954) and that the resultant spoilage of materials, equipment and foodstuff poses an enormous burden, not only on third
world countries in the tropics (Butler & Eggins 1966; Elphick 1966) but also on any other agency operating in that region,
be they multinational, missionary or military force.
The destructive influence of microorganisms in the hot wet tropical climate provides a severe test for materials and equipment and sites have been established in order to investigate the effects of this environment on materials: hence Joint Tropical
Trials and Research Establishment (JTTRE) which has its headquarters at Innisfail, Queensland and is operated by the British
and Australian Defence Ministries. Earlier studies of the fungal population at JTTRE, were -of the airborne spores of saprophytic microfungi as these would be the inoculum applied to exposed surfaces there. The types present, their incidence
patterns through the day and through the year were elucidated and some of their origins determined (Upsher 1968; Upsher
1972; Upsher & Griffiths 1973).
The examination of fungi on materials at JTTRE had been less systematic. Limited data concerning the occurrence of fungi
on materials were collected (Upsher 1972), but vital information was missing concerning the earliest stages of colonization,
when the materials were clean and their surfaces not modified by exposure. In the trial reported here, the events of the first
few weeks were given closest attention,

Materials and Methods
Materials for Exposure
Eight materials were selected to show a range of susceptibility to microbial attack: the cellulosic materials, cotton, wood and cellophane,
rubber, two paints, polyethylene and glass. Details of the materials are as follows.
Paint, alkyd, white gloss; long oil alkyd 2170 (parts by weight), rutile Ti0 2 1200, mineral turpentine 537, naphthenate driers -Ca 40,
Pb 25, Co 12, Mn 2.
·
Paint, acrylic, white gloss; acrylic emulsion 325, rutile Ti0 2 210, methyl cellulose 63, mica 42, water 27, dibutyl phthalate 20, sodium
nitrite 12, sodium benzoate 8, sodium hexilmethphosphate solution (5% in water) 6, antifoami~g agent 1.
PVC, plasticized; poly(vinyl chloride) homopolymer 100, di(2..ethyl hcxyO phthalate 65, octY1·9, lO..epoxystearate 10, calcium carbonate 10, tribasic lead sulphate 2.5, dibasic lead phosphite 2.0, calcium stearate 0.5.
Wood; Alstonia scholarls (L.)R. Brown, white cheesewood was used in the fust trial but because of non-availability ,Pinus radiata D. Don
was used in the second·.
Cotton duck; 400 g/m 2 ,loomstate.
Cellophane; commercial sheet. In the second trial, the protective lacquer was removed in hot water before mounting.
Rubber; dicumyl peroxide cured natural; formulation not known.
Glass; window glass.
Specimens
All specimens were approximately 100 x 15 mm. The glass, rubber, PVC, polyethylene and cellophane were cut to size from sheet materials.
The paints were applied to strips of unplasticized PVC. The wood was -planed to give smooth surfaces and the cotton fabric cut oversize then
frayed and trimmed. The specimens were clamped into aluminium frames (Figs 1 and 2), using polyethylene foam to compensate for variation
in thickness. Each frame contained one set of specimens.

1

Materials Research Laboratories, Defence Science and Technology Organization, P.0. Box 50, Ascot Vale, Victoria 3032, Australia.
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Figs. 1, 2. Frames of materials after 14 and 52 weeks exposure.
Materials lto r, alkyd paint, wood, rubber, PVC, cotton,
polyethylene, cellophane and acrylic paint.
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Oimate at Innisfail
Although regarded as a hot-wet tropical site, with an annual rainfall of about 3.5 m, three quarters of this is received between January and
May (inclusive). The driest part of the year is August to October but heavy rainfall can occur at any time. High humidities persist throughout
the year and approach 100% during the .hours of darkness. The index mean (monthly mean of hourly records) exceeds 80% except during dry
periods late in the year. In summer, November to February, the average daily maximum temperature slightly exceeds 30°C and the daily
minimum is generally over 20°C except in the coldest months May to October.
Exposure and Withdrawal
Frames were secured verticatly, facing north-south, about 1 metre above the ground, close beneath a glass canopy at the open, cleared site at
JITRE. The frrst series was put out on 6th June 1977 and the second on 20th March 1978. Frames were·withdrawn, weekly at first, then with
decreasing frequency. The first series of exposures continued for 21 months and the second series for 12 months. After withdrawal, frames
were packed securely so that there would be no abrasion to materials in transit and sent directly to Materials Research Laboratories for examination.
Examination of Specimens
Visual and microscopic examination of specimens and of adhesive tape prints (Butler & Mann 1959), provided a numerical(O·S) assessment of
the amount of fungal growth present, based on cover and density, in which '0' represented no fungal growth, '1' represented very slight growth
through to •5• which represented a total cover of thick growth (AS 1157.1 1972). Fungi were isolated from selected areas, being transferred
either directly by means of a wet platinum loop or taken up on a wet surgical alginate swab, dispersed in calgqn (1 %) ·Ringer solution, diluted
and plated (Upsher 1977). Media used were potato dextrose agar and corn meal agar, and incubation was at 30°C. A genus was considered to be
growing on a material if sporulating structures were observed and/or when isolation procedures applied to mycelium present on the specimen
yielded recognisable colonies. Fluorescence microscopy was used .to recognise algae in the presence of fungi and other surface deposits.

Observations and Discussion
~umerical assessments of fungal growth are presented in Table 1 and the presence of algae is indicated as an A beside the
fungal assessment. It was noted that a 0 rating could follow a 1 and that there could be distinct decreases in the amount of
growth present, especially after dry spells which resulted in desiccation of colonies and subsequent loss of substance by wind.
Figures 1 and 2 show the appearance of frames of materials from the second series, after 14 weeks and 12 months exposure.
In the first series. in which exposure commenced in cool weather, rainfall was not persistent or heavy and humidities were
correspondingly low, fungal growth was slow to develop. Only the cotton fabric had any growth after 2 weeks exposure;
wood first showed growth after 4 weeks and the acrylic paint, glass, and cellophane after 8 weeks. Although the second
exposure series commenced in the middle of the wet season, during the first week there was negligible rain and daytime
humidities were low; consequently no growth appeared. The weather of the second week was more typical and fungi appeared
on wood, cotton and cellophane. Weeks in which an increase in fungal growth occurred where those in which high humidities
prevailed. Reference to meteorological records showed that the cut-off point - the humidity factOr above which growth
occurred and below which there was no perceptible increase corresponded to a weekly mean RH of 87% or exceeding 80%
for three quarters of the time. Because the humidity was close to 100% through the hours of darkness almost every night it
would have been the daytime humidity which was more critical to the development of fungi. Rain would have been a greater
influence on fungal development had it been permitted to wet the specimens.
Debris consisting mainly of mineral and plant fragments accumulated on surfaces throughout the exposure period and deposition was greatest during dry weather. The plant debris in particular supported some fungal growth on the early withdrawals
and would have had some influence on the amount and composition of the populations, particularly on the longer exposed
specimens of PVC the paints, polyethylene and glass. Table 2 shows the occurrence of the nine most abundant genera observed. In addition, the folloY,r'ing genera were observed less frequently ·Aspergillus, Aureobasidium, Bahusakala, Dreschlera,
Nigrospora, Periconia, Phialophora, Pithomyces, PhOma, Rhinocladiella, Scopu/ariopsis, Scytalidium, Sporothrix, Sporotrichum, Stemphylium, Torula and Trichocladium,
The cellulosic materials were first to show persistent growth in both series of exposures and through the whole trial they
also supported the greatest diversity of genera, (cotton 21, timber 18 and cellophane 15). On cotton, the earliest growth of
fungi was after one week in the first series and two weeks in the second; the genera Cladosporium, Cur11ularia and Fusarium
were present in the first growth on cotton in both series. A decrease was noted in the amount of fungus present between 2
and 3 months -due to drier weather and possibly al~o to the increased resistance to fungal attack which is gained by cotton
after outdoor exposure (Kaplan eta/. 1970). ·
Colonization of the two softwoods, Alstonia scholaris and Pinus radiata was similar though on the latter, the flora developed
earlier, being eXposed in the wet season. Both showed the greatest amount of growth in late winter and algae appeared on
both after I 0 months exposure.
Cellophane was slow to become colonized in the first series due to some extent to the presence of a protective lacquer. In
the second series, the lacquer had been removed and fungi were present after 2 weeks. Cellophane supported a sparse but
diverse fungal population through both exposure series,
The growth of fungi on the two paints fOllowed a similar pattern in both series; the first significant growth being present at
about 2 m~,nths and increasing only in the latter wet season. The acrylic paint ultimately supported a moderately heavy
growth, which was probably due to nutriment being derived from the methyl cellulose in the fonnulation.
In both series, the PVC was slow to become colonized -taking about four months in the second series and about eight months
in the first. However, once established, a moderately heavy growth developed. The extent to which the plasticizers may have
provided nutriment is not certain; the major plasticizer dj.(ethyl hexyl)phthalate had been shown by Brown (1946) to not
support fungi and isolates of Fusarium, Rhinocladiella, Cladosporium and Acremoniella from PVC exposed at Innisfail were
found in this laboratory not to assimilate it. The same fungi could however assimilate stearate and epoxy stearate, the latter
present at 5% wfw in this formulation (Upsher, unpublished results).
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Table 1 - Assessments• of fungal growth on materials

SERIES I
Date
Exposure

4.1

12.6
lw

19.6
2w

26,6
3w

0
0
0
0
0
0
2
0
0

0
0
0
0
0
0
2
0
0

0
0
0
0
0
1
2
0
0

0
0
0
1
0
1
2
0
0

10.4
3w

17.4
4w

1
1
I
1
0
1
0
1

0
0
I
1
0
1
0
I

Acrylic paint
Alkyd paint
Glass
Wood (Alstonia)
Rubber

PVC
Cotton
Polyethylene
Cellophane

4w

18.7
6w
0
0
0
1
0
0
2
0
0

1.8
2m

29.8
3m

27.3
!Om

22.1
19m

19.3
22m

!A
!A
!A
2
0
0
lA
I
I

1
3
1
2A
0
2
2A
1
1

3
I
2
2A
1
2
2A
1
1

3
2
2A
2A
1
4
2A
1
1

27.11
8m

22.1
!Om

19.3
12m

3
1
2
1
2
1
I
1

3
2
3
1
3
2
1
1

2.1

1m

1
0
1
I
0
0
2
0
1

0
1
0
3
I
1
1
I
1

22.5
2m

26.6
3m

28.8
Sm

1
I
2
0
0
1
I
1

I
I
2
0
0

I
2
3
0
1
I
0
1

SERIES 2
27.3
lw

Date
Exposure

0
0
0
0
0
0
0
0

Acrylic paint
Alkyd paint
Wood (Pinus)

Rubber

PVC
Cotton
Polyethylene
Cellophane

3.4
2w
0
0
I
0
0
1
1
1

1.5
6w
0
0
1
0
0
2
0
I

0
2

2
1
2
0
I
I
1
2

*Assessments made on a 0-5 scale. "0" represents no growth, .. 1'' represents a slight growth, through to "5" which.would represent a total cover
of dense growth.
"A" signifies the presence of green algae.

Table 2. Occurrence of the most abundant genera on materials throughout the trial.

CLADOSPORIUM
CURVULARIA
FUSARIUM

FREQUENT

ALTERNARIA
PENICILLIUM
PAECILOMYCES
GEOTRICHUM
TRICHODERMA
EPICOCCUM

OCCASIONAL
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Because the rubber, a dicumyl peroxide-cured natural rubber, was of unknown formulation, its tardy and spare colonization
does not warrant comment. Fungi on polyethylene, and on glass in the first series were most often associated with organic
deposits, including fibres blown from the wood specimens.
'
A genus was considered, in this survey, to be growing on a material when sporing structures were present or when mycelium
transferred to an agar medium produced recognisable colonies. On each specimen, only representative areas were observed
and sampled after microscopic examination so some of the less abundant types could have been missed. Of the twenty six
genera recorded, three, Cladosporium, Curvularia and Fusarium were most frequently observed and were present on most
materials. Cladosporium appeared on all materials whenever any fungal growth persisted. The greatest diversity of genera
was found on the cellulosic materials and, in addition to the three dominant types, Alternaria, Penicillium Paecilomyces,
Geotrichum, Trichoderma, Rhinocladiella and Epicoccum were also prevalent.(Table 2). In an earlier study, isolates of all
of these genera, except Epicoccum which was not tested, were found to attack cotton (Upsher 1973) and would have been
deriving nutriment from the cellulose substrate.
The abundance of Cladosporium on materials throughout this study concurred with its dominance of air spora (Upsher 1968;
Upsher & Griffiths 1973) and with earlier observations of fungal floras on materials at Innisfail (Upsher 1972). Three species,
C. sphaerospermum Penz. C. cladosporioides Fresen. and C. elatum (Harz.) Nannf. were most frequently encountered.
Fusarium was isolated mostly from the cotton fabric and the most abundant forms resembled F. oxyspornm Schlecht, and
F. so/ani (Mart.)Sacc.. Previously Fusarium had been considered a jungle inhabitant where its hyaline mycelium would not
be exposed to solar ultraviolet radiation but in this trial, the overhead glass canopy would have provided some protection.
The fungus would also have been protected by growing below the surface of the fabric.
Curvularia was found on all materials except glass but was most often present on those containing cellulose where it persisted throughout the year. In this respect it differed from its incidence in the air spora, where it was present mostly in the
hot, wet season (Upsher 1968; Upsher & Griffiths 1973).
Epicoccum ni'grum Link was notable for being one of the first to colonize cotton and was also the first to be ousted- not
being observed after six weeks.
In addition to those mentioned above, the following genera were observed occasionally-Aspergi'llus, Aureobasi'dium, Bahusakala, Dreschlera, Phi'alophora, Phoma, Scopulariopsi's, Scytalidium, Sporothrix, Sporotrichum, Stemphylium, Torula and
Trichocladium. Bahusakala and Scytalidium had not previously been observed at Innisfail. A greater variety of genera were
observed in an earlier survey (Upsher 1972) but many of the materials examined then had been exposed for several years
and had built up surface deposits with complex microficras.
Just as the composition of the fungal air spora at a site is governed largely by the nature of the surroundings, particularly
to windward, so the fungal flora of materials will be influenced by the airborne spores deposited on them. Hence it would
be possible to classify the prevalent fungal influence at this site at Innisfail as 'Cladosporium with a strong Fusarium and
Curvularia presence'. A comparative assessment of the jungle area nearby is to be reported later (Upsher, In press).
Algae were not seen on these materials until the 30 weeks withdrawal in series 2 and 43 weeks in series 2. The time of the
occurrence of algae corresponded to the onset of the latter wet season. Desmococcus, a colonial unicellular green alga grew
on the paints, cotton, glass, wood and polyetliylene. The bluegreen algae (Cyanophyceae) Scytonema stuposum (Kuetz.)
Born. and Anacystis montana (Lightf.)Dr. & Daily which had previously been reported on a number of materials at this site
including cotton fabrics where they became established within six months (Upsher 1971; Garrett & Krolilc 1975) were not
observed in this trial. It is probable that the overhead glass canopy was disadvantageous to these organisms by keeping off
rain or by modifying the solar radiation received by the specimens.
Conclusions
In a trial in which eight different materials were exposed at Innisfail, Queensland, fungal growth dexeloped during weeks
in which the relative humidity exceeded 80% for three quarters of the time or in which the mean RH exceeded 87%. Whereas
fungal growth could occur at any time of the year it was greatest during the wet season and in winter. During dry periods,
it actually declined. Cladosporium was the dominant fungus on all materials and Curvularia and Fusarium were also abundant. Earliest growth was on cotton fabric and softwoods and these also supported the greatest diversity of genera; moderate
growths eventually developed on plasticized PVC and on acrylic paint.
The author thanks staff at JTTRE for their cooperation in this project.
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THE EFFECT OF SALINITY/OSMOTIC PRESSURE ON THE WOOD DECAY
CAP ACITY OF MARINE AND NON-MARINE FUNGI
B.M. HEGARTY' and P.M.T. CURRAN'

Abstract: The influence of salinity/osmotic pressure on the wood-rotting ability of marine and
terrestrial fungi was investigated using vermiculite burial and wood block weight loss estimation
techniques. The use of seawater and dilutions of seawater resulted in low weight losses of beech and
Scots pine blocks; the addition of Abrams salts resulted in greater weight losses and increased the
salinity tolerance of some of the test fungi,

Introduction

There have been numerous publications on the effect of salinity on germination, growth and reproduction of marine fungi
(Meyers & Hoyo 1966, Meyers & Simms 1967, Tubaki 1969, Byrne & Jones 1975 a,b, Henningsson 1977, Curran 1980), and
Richie and J acobsohn ( 1963) showed that growth responses of several fungi vary with changes in the osmotic pressure of the
surrounding medium. Yet, although fungi colonize and degrade submerged wood in waters of varying salinity (Shearer 1972,
Henningsson 1974) and therefore in waters of varying osmotic pressure, little attention (Byrne & Eaton 1972) has been paid
to the influence of salinity/osmotic pressure on the degradation of wood by fungi. The aim of this study has been to investi·
gate the influence of a range of salinities/osmotic pressures on the fungal degradation of beech and Scots pine. Seawater,
s~awater dilutions and media giving a range of equivalent osmotic pressures·using an ·ionic compound were employed.
Materials and Methods
Eight fungi were used in these studies:

Alternaria sp., Cladosporium herbarum (Pers.) Link, Dendryphiella salina (Suth.) Pugh et Nicot,Monodictys pelagica (Johnson) Jones, Stachy·
botrys atra Corda and Zalerlon maritimum (Linder) Anastasiou (all isolated (Curran, 1975) from Scots pine (Pinus sylvestris L.) submerged in
the sea in Galway Bay off the west coast of Ireland).
Chaetomlum globosum IMI 16203 and Sordaria jimicola IMI 105390 from the culture collection of the Department of Botany, University
College, Galway.

Preparation of Inoculum
Methods for the preparation of inoculum were those described previously (Curran 1979).
Experimental media
In the preparation of these media, natural seawater (SW) and glass distilled water (DW) were used and aU media were autoclaved at 15 lbs/
in2 for 15 mins.
Three types of media were used:
(1) Seawater medium (SW).
Distilled water, seawater and seawater diluted with distilled water were used to give the following series: distilled water, 20%, 40%, 60%,
80% and 100% (natural) seawaterc5 The salinity of the seawater (from Galway Bay) was approxJmately 33.34°/oo, therefore the range of
salinities of the above series was; 0 /oo (DW), 6,67°/oo,I3.34°foo, 20°/oo, 26.67°/oo and 33.34 foo.
(2) Abrams Seawater medium (Abrams SW).
Abrams (1950) nutrient solution (NH4N03, 3g; KH2P04, 2,5g; K'lH P04 , 2g; MgS04, ?H20, 2g;) was prepared using I litre or" a) distilled
water, b)each seawater dilution and c) seawater. Gentle heat was necessary to dissolve the salts in seawater.

(3) Abrams NaCl medium.
1 litre quantities of the basic Abrams medium (as medium 2) were prepared using distilled water. A specific amotint of sodium chloride was
added to each flask in order to obtain osmotic pressures comparable to those of the origiiial seawater dilutions. To achieve this, salinity
values for seawater and seawater dilutions were plotted against osmosity or "S" values using data obtained from the Handbook of Chemistry
and Physics. Table 1 shows the seawater dilutions used (column 1), their approximate salinities (column 2), the "S" values for NaCl (column
3) and the amounts of NaCl used per litre of Abrams solution (columns 4 and 5). The osmotic presswes of the media were checked using
a Wescor Vapor Pressure Osmometer (model 5100C). The results, expressed as milliosmoles per Kilogram (mmoiKg), are given in Table
2 and demonstrate that a comparable gradient of osmotic presswes was established.
Table 1. The concentrations of sodium chlo'ride used to give solutions with osmotic pressures equivalent to those of seawater dilutions,

Seawater
dilutions

20% s.w.
40% S.IV.
60%S.W.
80% s.w.
100% S.W.

Salinity
0

/oo

6.67
13.34
20.00
26.67
33.34

"S''

'·

NaCI/It Abrams so ln.

Moles/It
NaCl

Moles/It

.105
.209
.314
.419
.524

.025
.129
.234
.339
.444

g/lt
1.86
9.62
17.44
25.27
33.10

1Department of Botany, School of Marine Sciences, University College, Galway, Ireland.
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Table 2. The osmolality determinations of nutrient solutions used,

Osmolality (mmol/kg)
Seawater
dilutions

Seawater
dilutions

AbramsNaCl
medium
202
408
612
861
1076

177
388
600
816
1028

20%SW
40%SW
60%SW
80%SW
100% SW

Preparation of test blocks
Beech (Fagus sylvatica L.) and Scots pine sapwood blocks (size 5.0 x 2.5 x 0.5 em) were numbered using indian ink and dried at 100°C
for 24 hrs. Each block was transferred, using a forceps, to a desiccator to cool for 15 minutes and, again using a forceps, weighed to four decimal places; this weight was designated the "initial dry weight". The blocks were then vacuum impregnated, according to the te_chnique described in B.S. 838 (Anon 1961), with the sterile liquid medium used in the particular experiment. The blocks,
kept below liquid surface with
heavy weights, were allowed to stand in the medium for a minimum of twelve hours, in a refrigerator. They were then gently blotted dry on
filter paper to remove excess liquid, and weighed wet; this weight was designated the "initial wet weight".
Four blocks were then buried (lying flat and not touching one another) in fifteen grams of medium grade vermiculite in an experimental jar
(600 ml cap. Princes Risborough Laboratory culture screw cap jar).
Sixty ml of the appropriate medium was added to each jar. All jars were autoclaved for 30 minutes at 15 lbs/in 2 . On cooling, each jar was
aseptically inoculated with 5 ml of a fungal macerate and incubated at constant temperature (20°C ± 1°C), constant light (750 lux) for a period
of 24 weeks. For each experiment, control blocks were set up using the same technique and periods of incubation but were uninoculated.

Table 3 Mean percentage weight losses of beech (B) and Scats pine (Sp) by Chaetomium globosum, Monodictys pelagica and Zaleriori mari·
tim urn, in media of equivalent salinity/osmatic pressure

Salinity/Osmotic pressure range

C. glabosum SW

Abrams SW
Abrams NaCl

M. pelagica SW
AbramsSW
Abrams NaCl

Z. maritimum SW
Abrams SW
Abrams NaCl

40%

20%

DW

B
Sp
B
Sp
B
Sp

4.0 ± 1.1
2.6 ± 0.32
20.0 ± 1.15
3.8 ± 0.05
22.4 ± 2.3
4.7 ± 0.67

3.0
2.9
19.0
3.3
22.3
4.7

±
±
±
±
±
±

0.08
0.78
0.45
0.43
1.77
0.42

3.8
2.5
18.4
3.0
19.6
4.4

±
±
±
±
±
±

0.68
0.8
0.68
0.25
1.9
0.46

3.0
1.8
18.5
2.8
22.1
4.7

±
±
±
±
±
±

B
Sp
B
Sp
B
Sp

2.0
2.2
16.6
8.7
7.3
8.6

±
±
±
±
±
±

0.4
0.65
2.1
0.45
1.4
0.93

2.1
1.7
14.5
7.3
9.1
5.8

±
±
±
±
±
±

0.73
0.5
0.98
0.36
1.3

2.6
1.5
12.7
3.9
13.5
4.9

±
±
±
±
±
±

0.3
0.1
1.6
0.26
2.3
0.5

2.5
1.0
12.4
2.4
15.3
3.8

±
±
±
±
±
±

B
Sp
B
Sp
B
Sp

2.1
2.1
6.6
4.3
9.9
4.6

±
±
±
±
±
±

0.1
0.5
1.06

2.8
2.6
6.8
2.5
7.8
3.8

±
±
±
±
±
±

0.7
0.45
0.34
0.66
1.4
0.57

2.8
2.2
8.4
1.5
12.6
4.9

±
±
±
±
±
±

0.63
0.37
1.3
0.34
1.8
1.4

2.5
2.1
10.2

sw

±

1.3
1.17
0.81

1.7

Sea water and dilutions of it
Standard deviation of the mean

±
±
±
1.1 ±
14.1 ±
3.8 ±

100% SW

80%

60%

0.43
0.5
1.75
0.08
1.6
1.23

6.1
1.8
23.4
2.0
24.5
3.4

±
±
±
±
±
±

1.2
0.23
1.3
0.12
2.4
0.47

3.9 ±
1.9 ±
21.2 ±
1.6 ±
22.5 ±
2.8 ±

0.32
1.9
0.65
0.86
0.49

1.6
1.3
10.0
2.1
17.0
3.3

±
±
±
±
±
±

0.1
0.22
1.07
0.16
3.3
0.53

1.0
1.1
5.6
0.8
12.2
3.0

±
±
±
±
±
±

0.01
0.1
0.8
0.11
1.1
0.35

0.48
0.1
1.0
0.14
2.1
0.49

2.3
2.4
13.9
1.9
15.0
3.7

±
±
±
±
±
±

0.2
0.5
1.5
0.23
1.6
0.36

2.4
2.8
14.2
1.7
15.5
3.9

±
±
±
±
±
±

0.68
0.9
2.1
0.16
1.33
0.47

O.oi

0.7

O.oi
1.49
0.10
1.9
0.4
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Table 4 Weight gains In control blocks of beech (B) and Scots pine (Sp)

Salinity/Osmotic Pressure Range

sw

B
Only

Sp

Abrams

B

SW

Sp

Abrams
NaC1

B

Sp

DW

20%

40%

60%

80%

.0030
.0021

.0219
.0271

.0400
.0410

.0526
.0500

.0860
.0813

.1082
.0964

.0022
.0020

.0255
.0228

.0405
.0413

.0555
.0658

.0922
.0942

.1192
.1152

.0026
.0021

.0201
.0190

.0198
.0265

.0452
.0452

.0546
.0566

.0744
.0763

100%

sw

Weight loss calculation
At the end of each incubation period, the blocks were removed from the culture jars and superficial fungal growth on the wood removed
by gentle scraping. Care was taken not to damage the wood swface itself. The blocks were weighed after cleaning and this weight, termed the
"final wet weight", was used in calculations to determine the moisture content of the blocks and to check if waterlogging had occurred. All
blocks were then gently washed for a second or two under a gentle flowing tap to remove any further superficially adhering mycelium/vermiculite. Those for weight loss calculation were dried at 100°C for 24 hrs and, using a forceps. transferred to a desiccator to cool for 15 min.
Again using a forceps they were weighed to four decimal places to detennine the "final dry weight". For each series of test blocks, the amount
of decay that occurred during the test period was estimated by calculating the loss in dry weight of the blocks; this was obtained by subtracting
the final dry weight from the initial dry weight after an addition was made to the initial dry weight to allow for the dry weight of the medium
absorbed (when the concentration of the medium exceeded 1% of a salt as specified in B.S. 838). Using the same procedure as for test block:s,
the average gain in weight was obtained from the appropriate control blocks and this average gain was used as a correction factor and applied
to each loss in weight of a test block to obtain a .. corrected'' loss and then a corrected percentage loss as exemplified in B.S. 838 (Anon 1961).
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Results
The highest overall mean percentage weight losses in both beech and Scots pine blocks for the fungi tested were recorded
generally in the Abrams NaCI media. It is evident that the weight loss curves, for all three media employed, generally follows
the same trend,
Negligible weight losses (generally <2%) and weight gains at high salinities were recorded for Alternaria sp., C. herbarum,
D. salina, S. fimicola and S. atra in the seawater only media. The addition of Abrams media did not significantly enhance
wood decay by these fungi; therefore details of results for these fungi are not given.
C. globosum (Fig. 1) produced small weight losses in beech in seawater-only media, but considerably increased losses were
recorded in Abrams seawater and Abrams NaCl media. However, in Scots pine blocks, with the addition of Abrams media,
less evident increases (all weight losses <5%) in weight losses were produced.
With the exception of Abrams NaCl medium on beech, the overall trend forM. pelagica (Fig. 2) was one of steadily
decreasing weight loss with increasing salinity. The curve for the Abrams NaCI medium on beech, on the other hand, shows
increasing weight loss with increasing osmotic pressure, with a sharp decrease in weight loss at the highest osmotic pressure
used.
Very little wood decay was recorded for z. maritimum (Fig. 3) in the seawater.anly medium at all salinities. Low weight
losses (<5%) were recorded for Scots pine regardless of medium used. When Abrams media were used with beech, the weight
loss curves for Z. maritimum show increasing weight losses with increasing salinities, maximum decay being produced at the
highest salinity.
Discussion
Several authors (Savory 1954a, b, Armstrong & Savory 1959, Duncan 1965, Lundstrom 1972, 1973, Butcher 1975a, b,
c) have demonstrated that the addition of nitrogen-containing media to the experimental jars increases the weight losses
produced by fungi on various timber substrates, In this study, when a nitrogen medium was included in the media, the wood~
rotting ability of the fungi was enhanced. This enhancement of decay was much greater in beech than Scots pine. Nitrogen
rich Abrams media were included to investigate their effect on the salinity tolerance of the fungi; Abrams media increased
the wood-rotting ability of all the fungi tested over the salinity range. However, only C. globosum, M. pelagica and z. maritimum produced significant weight losses. While C. globosum produced weight losses at each salinity of the seawater-only
medium, the addition of Abrams media resulted in a marked increase in weight loss of beech (but not of Scots pine) over a
wide salinity range, In all media except Abrams NaCI, M. pelagica succumbed to salinity stress, producing decreasing weight
losses with increasing salinity. When seawater-only and seawater dilutions were used, Z. maritimum exhibited a broad tolerance to salinity but produced low weight losses; the addition of Abrams media enhanced the decay capacity of Z. maritimum
with increasing salinity.
Using seawater and dilutions of it, Alternaria sp., C. herbarum, D. salina, S. fimicola and S. atra exhibited salinity stress
by producing negligible weight losses and, at high salinities, weight gains. The addition of Abrams media generally resulted
in these fungi producing negligible weight losses (<3%) at high at salinities indicating slightly increased salinity tolerance.
These results support Te Strake's (1959) contention that salinity tolerance may be at least a partial function of nutrient
level. Byrne & Eaton (1972), using an experimental natural seawater system, found that the soft-rot decay of beech blocks
was greatest in waters with low salinity values, whereas Scots pine blocks deteriorated faster in high salinity waters.
Results from the Abrams NaCI media show that the general trends of the weight loss curves are similar to those for the
seawater only medium and the Abrams seawater medium, suggesting that the osmotic pressure of a medium does influence
the decay capacity of a fungus. However, further study of the influence of osmotic pressures on the ability of fungi to decay
wood using different solutes is needed before any definite conclusion can be reached.
Hoffmeyer (I 975) reported that soft~rot attack does not always result in a measurable loss in dry mass since some decomposition products may remain in the wood without being completely metabolized. As many of the test block weight losses
in this study were low, microscopical examination of sections of test blocks, stained according to Cartwright (1929), was
undertaken to determine whether typical soft-rot attack, i.e. cavities in the S2 wall layer or erosion of the S3 wall along the
length of the hyphae, was present in the blocks, No typical soft-rot characteristics were recorded for Alternaria sp. but
hypha! penetration of the cell wall was observed which agrees with Leightley's (I 977) observations. No soft-rot cavities were
evident for C. herbarum but hyphae were observed in the wood cellluminae. Although hyphae of D. salina, S. fimicola and
S. atra were observed in the lumina of wood cells, there was no evidence of cavities or erosion. Soft·rot cavity formation in
the S2 layer was evident in all blocks decayed by C. globosum, M. pelagica and Z. maritimum.
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THE POTENTIAL UTILIZATION OF CATALASE-DETECTION TECHNIQUES FOR
THE NON-DESTRUCTIVE ASSAY OF WOOD DECAY.

M.A. LINE'
Abstract: The potential utilization of catalase-enzyme activity of wood microflorahas been examined
for the non-destructive assessment of variously-treated field-trial stakes. Catalase activity was detected
colorlmetrically by coupling it with the oxidation of a redox-indicator, 2,6,dichloroindophenol or by
direct visualization using an agar-overlay technique.

The colorimetric assay was found to be applicable to assessment of untreated stakes, but was
insensitive to small variations in activities within treated stakes. The agar--overlay technique, how-

ever, showed good correlation with respiratory activity within variously-treated stakes and may
provide a useful adjunct to the subjective assessment of either field·stakes or wood-blocks in soil beds.

Introduction
A wide variety of quantitative techniques for assessing wood decay has been described in recent years, based either on physical changes in wood properties [e.g. Kaiserlik 1978, Cymorek 1979, Thornton 1979, Hardie 1980, Taylor eta/. 1981,
Hedley 1982] or on biological tests [e.g. Smith 1975, Braid & Line 1980, 1981. Morris & Dickinson 1981, Line 1983].
None , however, appears to have been widely used to complement the subjective assessment of stakes or blocks in decay
trials. Many of the quantitative tests are destructive or time-consuming to perform, leaving few which are suitable for repeated, rapid assay of large numbers of samples.
Assay for catalase activity within wood samples is, however, simple to perform and may be undertaken without destroying
the specimens. Such activity has been shown to be related to microbial biomass in soil (Lund & Goks~yr 1980) and to excellulase activity in comminuted wood (Line 1983). The present investigation was therefore undertaken to examine nondestructive catalase-assay techniques for assessing microbial activity in wood, using either a redox-indicator to give a quantitative colorimetric reaction, or an agar-overlay method,
Materials and Methods
Stakes
Stakes were cut from seasoned Eucalyptus regnans sapwood to measure 450 x 30 x lOmm. They were treated by pressure-impregnation with
3% CCA to 13.2kg salts m-3 , 6% 2.(thiocyanomethylthio)benzothiazole (Busan-30R) to 27.5kg active agent m-3 or creosote to 132kg m- 3 •
Busberse-47R was added to the aqueous Busan-30R solution (0.5% concentration) to facilitate dispersion. After storage for one month, stakes
having preservative retentions within 15% of the mean were selected and ten replicates of each treatment plus untreated controls inserted in
soil to half their lengths. Stakes were assayed after 8 months field exposure.
Assay of 2,6,dichloroindophenol (DCIP)-oxidation DCIP redox-indicator solution
To a O.OSM pH 7.0 phosphate buffer solution (deoxygenated by either boiling or pwging with nitrogen gas) was added DCIP dissolved in
hot buffer to give a 0.005% concentration. The solution was dispensed into 200ml bottles (filled to capacity) to maintain a reduced condition
until required. Immediately prior to use, cysteine·HCl and H 20 2 were added from freshly prepared solutions to give 0.01% concentrations
of each (or in specific instances 0.005% concentration of H 2 0 2 ) and the constituents mixed by gentle inversion.
Preliminary investigations using pure catalase or comminuted wood samples
Various parameters of the DCIP-catalase reaction were examined using beef-liver catalase or comminuted wood, Samples of enzyme (O.Sml)
or comminuted wood (O.Sg) were mixed with DCIP solution in sealed tubes (lOml) or bottles (30ml) filled to capacity. These were incubated
in water at 33°C for 3040 minutes prior to assay of DCIP oxidation.
Oxidation of DCIP was determined at 612nm against a water blank using a Spectronic-20 spectrophotometer (samples containing sawdust
were gently decanted prior to assay). Controls for the oxidation of DCIP in the presence of H 20 2 alone were included. Conditions applying
to the various assays are given with the Figures in the text.

1Department of Agricultwal Science, University of Tasmania, G.P.O. Box 252C, Hobart, Tasmania, 7001, Australia.
Received September 1983
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DCIP assay of Eucalyptus regnans stakes following field exposure
Stakes were removed from the soil, washed free of adhering soil and soaked in 0.02M phosphate buffer (pH 7 .0) for 30 min with nitrogenpurging. They were then placed in PVC tubes (38mm internal diameter and sealed at the base) standing vertically in a 38° water-bath and
containing 200ml volumes of DCIP solution, with cysteine.HCl and H 2 0 2 (0.01% of each) added. Assay of DCIP oxidation was performed
after a 20 min incubation period. Assays were adjusted by subtracting optical-density values attributed to identically-preserved stakes that had
been stored in the laboratory.

Assay of microbial respiratory activity within stakes

Washed stakes were placed under vacuum for 20 min followed by water immersion and release of the vacuum. Stakes were aUowed to soak
for 4h before draining, equilibrating in plastic bags at 25° for 4h and inserting in PVC tubes (38mm internal diameter x 500mm), which were
sealed with rubber caps and placed in an incubator at 25° for 12-24h. Gas-chromatography was performed using a Perkin Elmer Sigma 3B TCD
gas cluomatograph, fitted with a 15m x 2mm I.D. stainless steel column packed with Carbo sieve-B. Carbon dioxide compositions of gas samples (0.50ml) were determined using helium as carrier gas at a flow rate of 30ml min 4 and an oven temperature of 130°. Peak areas were integrated automatically using a Sigma lOB data station.
Agar overlay technique for direct assessment of catalase activity
Following assay of respiratory activity as described above, stakes were placed in trays, set in a base of tap-water agar (lSg/1) and overlain
with 0.05M phosphate buffered agar (pH 7.0 and 52°) containing H2 0 2 at a 1.0% concentration. Drifting of the molten agar during ~as evolution was restricted by a plastic grid placed over the stakes prior to the overlay. The agar was allowed to set at ambient temperature (22 ) and the
relative degree of foaming in the vicinity of the stakes (oxygen production from H2 0 2 ) was assessed after a 5 minute interval. The stakes were
then removed from the agar, rinsed in water and returned to the field.
Assay of catalase activity using an oxygen electrode
An oxygen .electrode was used to determine the effects of pH and temperature on catalase activity (oxygen evolution from hydrogen peroxide) of soft-rot infected wood samples and to calibrate the oxidation of DCIP attributable to catalase activity. The use of the oxygen-electrode
has been described previously (Line 1983).

Results
Assay of DCIP
Maximal reactivity of reduced DCIP with oxygen occurred at elevated temperatures. However, since reactivity of DCIP
with H 2 0 2 also increased with increasing temperature, the useful temperature range for the reaction was restricted to 33·38°.
The DCIP indicator changed from a colorless reduced state to blue (abs. max. 612nm) when oxidized. Oxidation of DCIP
was directly related to dissolved oxygen concentration as determined using an oxygen-electrode. The oxidation of DCIP
attributable to catalase activity is indicated in Fig. 1. A marked effect of pH was apparent on the oxidation of DCIP by
oxygen, the rate of which fell sharply at pH levels below 7.0 (Fig. 2). At pH values above 7.0 autooxidation of the DCIP
solution progressively eclipsed the oxidation attributable to catalase activity.
The relationship between initial catalase activity (as determined using an oxygen~lectrode) and DCIP oxidation after
30 min at 33° (pH 7.0) is shown in Fig. 3. The effects of pH and temperature on catalase activity of comminuted soft-rot
infected wood (of relevance to both the DCIP and the agar-overlay assays) are shown in Figs. 4, 5.
A difference of up to 0.65 O.D. units was apparent between DCIP oxidation assays of comminuted samples of sound
and decaying wood. In a comparative assay of preservative-treated stakes however, considerable background control reactivity
was apparent, particularly between the DCIP and CCA salts, resulting in relatively large standard-errors (Fig. 6). As shown in
Fig. 6, the method lacked sufficient sensitivity to detect differences in microbial activity between variously-treated stakes
that were detectable by assay of respiratory activity.
Direct visualization of catalase activity by an agar..overlay technique
Catalase activity within variously-treated and untreated stakes is indicated in Plate 1. A clear difference in activity was
evident between treatments and these corresponded with the differences in relative respiratory activities within the stakes
(mean respiratory activities of treated stakes relative to untreated controls were: Busan-30R, 4.8%; CCA, 9.2%; creosote,
15.5%). Slight reactivity was also apparent between CCA and H2 0 2 in unexposed control stakes. Activity within fieldexposed, treated stakes was restricted to regions of stakes which had been in ground-contact, but also occurred in the aboveground portion of untreated stakes. That such aerial activity was due to superficial fungal growth was demonstrated by removing a surface shaving from the length of a stake prior to the overlay (Plate I E second stake from the right). This resulted
in the virtual elimination of activity in the above-ground region of the stake, with no apparent change in activity within the
below-ground region (attributable to soft-rot attack).
Surface-drying of the stakes resulted in enhanced activity (Plate I E) and reversed the anomaly of apparently greater
activity in above-ground regions of untreated stakes (Plate I D). The latter effect was therefore due to the high water-content
of the below-ground regions of untreated stakes, with subsequent poorer diffusion of hydrogen peroxide into these regions.
The exposure of stakes to hydrogen peroxide in the agar overlay had a temporary inhibitory effect on respiratory activity of the wood microflora. Over a 12h period immediately following the assay, mean respiratory activity of seven untreated
stakes (as determined by gas chromatography) was 77% of that occurring prior to the overlay. After a further 24h however,
the activity was somewhat greater than that originally present (extended incubation of untreated wet stakes resulted in some
visible surface fungal growth not otherwise present.
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Fig. !.Oxidation of DCIP in the presence of H2 0 2 , with or without
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Fig. 2. Effect of pH on the oxidation of DCIP 1 .

catalase 1 •
0

1·0
0·8

0

c:

.

-~0·8

.

a

>·;; 0·6

"II
IC

c:

o0·6

•
"II

...

- 0·4

0

B

...
a

....

•0·4

a

IL

0 0·2

•

.

!0·2

a

Time

40

30

20

•

at:

6·0

(minutes)

6·5

7·0

pH
1ox!dation of DCIP in 0.05M buffer (pH 7.0) was determined
at 612nm against a water blank following incubation for 30 min at
33°. The following reactant concentrations were used:
DCIP, 0.005%, cysteine-HCl, O.Ol%,H,0 1 0.005%.
Each determination was the mean of triplicate assays.
Bars show standard errors.
A
Beef-catalase added, with an activity (under the conditions described) equivalent to 5.8 ppm 0 2 produced

1Reactant concentrations and conditions were as described in
Fig. 1. Oxidation rates were adjusted to account for the effect of
pH on catalase activity and by subtracting oxidation rates of the
DCIP controls in the absence of catalase. Catalase activity at pH
7.0 was equivalent to production of 14 ppm 0 2 min -l.

min-•.
B

oxidation of DCIP in the presence of H20 2 alone.

Fig. 3.Calibration of the oxidation of DCIP against initial catalase activity 1 .

0

~

c:

0·8

.
0

.. 0•6

•>

0

.... 0·4
a
•....

0
0
0

.

c: 0·2

Q

0

2

1

4
8 10 12 14 16 18 20
6
Initial catalase activity

Reactant concentrations and conditions were as described in Fig. 1. Optical density values shown were obtained following subtraction of the oxidation rate of
DCIP attributable to H202 alone. Each determination was the mean of triplicate
assays, Initial catalase activities were determined using an oxygen electrode.

88

The Potential Utilization of Catalase-detection techniques . .... .

Fig.4. Effect of pH on catalase activity of soft-rot-infected wood 1 .

Fig.S. Effect of temperature on catalase activity
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Discussion
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A colour-assay for detecting attack of brown and white-rot fungi on wood, based on the effect of acidic end-products of
fungal metabolism on pH indicators, has been described by Willeitner & Peak (I 979). The technique was, however, insensitive to attack of blue-staining and soft-rot fungi. Similarly, a colour-assay of catalase activity based on the chemical detection of residual HzOz in the presence of concentrated acetic acid (Sinha 1972) is clearly not applicable to the non-dest_
ructive assay of wood samples.
The presently described work indicates that simple non-destructive assessment of fjeld or laboratory specimens may be
made utilizing the catalase activity of their microbial flora. The usefulness of a colour-assay based on the oxidation of DCIP
in the presence of H202 would appear to be restricted due to the reactivity of DCIP with preservative-treatments and the
strict dependence of the reaction on a stable, neutral pH (Fig, 2). The agar-overlay technique, however, was found to be more
versatile and sensitive to small differences in activities between treatments. It provides the added advantage of direct visualization of distribution of microbial activity over the length of the sample, and could readily be applied to ecological studies
of microbial colonization of wood.
As indicated in Figs. 4, 5, the catalase activity of soft-rot infected wood was not markedly affected by pH (6.0-8.0) and
was stable at elevated temperatures. The activity was also not apparently adversely affected by drying of the wood samples,
although this aspect was not rigorously investigated.
A minor disadvantage of the agar-overlay technique is that assessment of relative activity is still qualitative rather than
quantitative (as a colour-assay would be). Nonetheless, the sensitivity and reliability of the standard visual rating system
(0-7) of stakes in field trials could probably be considerably improved if combined with an agar-overlay assay as described.
Certainly the assay of catalase activity (H 202 -degradation) would appear to show considerably more promise than assay of
H2 0 2 production by a wood-colonizing microflora (Highley 1981).

This paper is based in part on a paper presented at the International Research Group on Wood Preservation's meeting, May, 1983, Australia.
Financial assistance was provided by the Electrical Research Board of Australia. I thank Buckman Laboratores (Australia) for samples of
Busan-30R and Bardac-47R and Mr. P.l. Pennington for excellent technical assistance. Part of this work was undertaken while on leave of
absence at the Department of Pure and Applied Biology, Imperial College, London.
Gas-chromatographic assay of respiratory activity of stakes was perfonned using equipment purchased from a Rural Credits Development
Fund, Reserve Bank of Australia, grant.
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Legislation and Standardization

See also absts. 253-254. 348, 693
236 OLSON, J. C., JR. Microbiological safety and quality
of foods in international trade - the role of Codex, ISO, IDF
and AOAC. In Control of the microbial contamination of
foods and feeds in international trade: microbial standards
and specifications {edited by Kurata H.; Hesseltine. C. W.j.
Tokyo, Japan; Saikon Publishing Co., Ltd. (1982) 51-57 [En,
14 ref.] 4982 Sentinel Drive, Bethesda, Md. 20816, USA.
The respective roles of the Joint FAO/WHO Codex
Alimentarius Commission, the International Standards
Organization (ISO), the International Dairy Federation
(IDF) and the Association of Official Analyttcal Chemists
(AOAC) in ensuring the microbiological safety and quality
of foods in international trade are discussed.
·
237 KURATA, H. Invitation to establish international
mierobiological standards and specifications for foods and
feeds. In Control of the microbial contamination of foods
and feeds in international trade: microbial standards and
specifications {edited by Kurata. H.; Hesseltine. C.W.].
Tokr•· Japan; Saikon Publishing Co., Ltd. (1982). 269-273
[En Dep. Microbiol., Natn. Inst. Hygiene Sci., Tokyo 158,
Japan.
The need for internationally reco~nized standards on
acceptable levels of microbial contaminatiOn is discussed.
238 ERDMAN, I. E. Current problems and future views on
microbial standards and specifications· for foods and feeds. In
Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
{edited by Kurata. H.; Hesseltine. C.W.]. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 275-281 [En, I fig.]
Bureau Microbial Hazards, Health & Welfare Canada,
Ottawa, Canada KIA OL2.
A brief review is presented of the situation at the
international level with regard to microbial standards and
guidelines.

239 SANCHEZ, C. C. The role of food bacteriology in
relation to food sanitation, especially by the Food & Drug
Administration of the Philippines. In Control of the
microbial contamination of foods and feeds in international
trade: microbial stan~ards and specifications [edited_ by
Kurata. H.; Hesse/trne. C. W.]. Tok)'O, Japan; Satkon
Publishing Co., Ltd. (1982) 285-289 [En] Food & Drug
Admin., Manila, Philippines.
The topic is reviewed briefly.
240 JOHNSTON, R. W. Specifications for Salmonella in
foods and feeds in the USA and in international trade. In ·
Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
{edited by Kurata. H.; Hesseltine. C. W.j. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 291-293 [En] Div.
Microbial., USDA, Washington, DC 20250, USA.
The topic is reviewed briefly.

See also absts. 245. 255. 266. 293-294. 317. 396-400.
402-403. 421. 433. 448. 458. 485. 490. 584
241 0LENCHOCK, S. A.; CHRISTIAN!, D. C.; MULL, J. C.;
YE, T.-T.; Lu, P.-L. Endotoxins in baled cottons and
airborne dusts in textile mills in the People's Republic of
China. Applied and Environmental Microbiology (1983) 46
(4) 817-820 [En, 18 ref., 2 tab.] Natn. lnst. Occupational
Safety & Health, Morgantown, W. Va. 26505, USA.
Bulk cotton samples and airborne verticle elutriated
·cotton dusts were obtamed from textile mills in Shanghai.
Analyses of endotoxin contents revealed that baled cottons
which were grown in different countries varied in endotoxin
contamination. Levels of airborne endotoxins differed
markedly in 2 textile mills which operated at similar overall
airborne dust levels.
242 FOSTER, E. M. Food hygiene in the world today. In
Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
{edited by Kurata H.; Hesseltine. C.W.]. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 39-50 [En, 39 ref.] Food
Res. Inst., Wisconsin Univ., Madison, Wis. 53706, USA.
The microbiological safety of foods is discussed,
including reference to the author's work in Japan, a brief
review of future problems, the impact of technological
change on foodborne disease hazards and food hygiene
problems in world trade.
243
WOOD, L. V.; FERGUSON. L. E.; HOGAN, P.;
THURMAN, D.; MORGAN, D. R.; DUPONT, H. L.; ERICSSON,
C. D. Incidence of bacterial enteropathogens in foods from
Mexico. Applied and Environmental Microbiology (1983)
46 (2) 328-332 [En] Program in Infectious Diseases and
Clinical Microbiology. Univ. Texas Medical School, Houston,
Tex. 77030, USA.
.
Foods from Mexican homes showed generally higher
counts of colifotms and faecal coliforms than those obtained
from commercial sources in Mexico and Houston, Texas.
Foods in Mexico both from homes and commercial sources,
but not foods in Houston, commonly contained Escherichia
coli and occasionally enterotoxigenic E. coli. Shigella,
Salmonella and Aeromonas hydrophila were found only in
foods from Mexican homes.
Analysis and Sampling

See also absts. 258. 260. 266. 408. 4/6-417. 420. 423-424.
429. 435. 437. 445-447. 449. 451. 454. 466-467. 471-472.
474. 479
244 MEGALLA, S. E. Rapid, economical qualitative method
for separation of aflatoxins B-1, B-2 & G-1, G-2 by dry
column chromatography. Mycopatholoeia (1983) 84 (I)
45-47 [En, 14 ref., I fig.] Dep. Bot., Umv., Assiut, Egypt.
The technique is described for qualitative separation of
aflatoxins B~oB2, G1 and G2 by dry column chromatography.

94

FOODSTUFFS - GENERAL
See also absts. 236, 242

245 CALONI, I. B. DE; COLl, F. F. Elaboration, sensory
and microbiological evaluation of mofongo. Journal of
Agriculture of the University of Puerto Rico ( 1983) 67 (2)
95-99 [En, 8 ref., 2 tab.] Puerto Rico Univ., Rio Piedras,
Puerto Rico.
Mofongo (a ball of ground fried pork rind and fried
green plantains seasoned with chicken stock and condiments)
was prepared and packed in boilable packages, frozen and
stored at -23.3°C. Microbiological studies showed that
sanitation and personal hygiene are important in the
elaboration of frozen mofon&o, since a common pathogen like
Staphylococcus aureus survived well for 6 months of frozen
storage.
246 COlL, F. F. Modified versus conventional methods for
the enumeration of injured microo~anisms in frozen
"mofongo". Journal of Agriculture o the University of
Puerto Rico (1983) 67 (2) 100-107 En, 20 ref.• 2 fig.)
Puerto Rico Univ., Rio Piedras. Puerto Rico.
A modified procedure for the enumeration of coliforms
involving a recovery step with Tryptic Soy Agar before
adding Violet Red Bile Agar was superior to the conventional
use of Violet Red Bile alone.
Spoilage and Infestation
See also absts. 237-240, 413, 425, 484, 493, 584, 590,
614-615, 622-623, 639, 693-694

247 PAYNE, W. L.; DURAN, A. P.; LANIER, J. M.;
SCHWAB, A. H.; READ, R. B., JR.; WENTZ, B. A.; BARNARD,
R. J. Microbiological quality of cocoa powder, dry instant
chocolate drink mix, dry nondairy coffee creamer and frozen
nondairY topping obtained at retail markets. Journal of Food
Protection (1983) 46 (8) 733-736 [En, 7 ref.) Div. of
Microbiol., FDA, Washington, DC 20204, USA.
For a national survey, 64 areas from 4 sections of the
USA were randomly selected as collection sites.
Microbiological quality of 3 dry ingredients and 1 frozen
non-dairy topping, obtained from stores in these areas, was
determined. Geometric means for most probable number
(MPN) determinations of coliform bacteria and Escherichia
coli were less than 3/g for all products; numbers of
Staphylococcus aureus in 3 of the products were less than
lOjg; noS. aureus was found in cocoa powder. Aerobic plate
counts at 35'C were: cocoa powder, 6600 c.f.u./g; dry
chocolate drink mix (which may contain dried milk), 290
c.f.u./g; dry non-dairy coffee creamer, 37 c.f.u.fg; and frozen
non-dairy topping, 34 c.f.u.fg. Geometric mean counts for
yeast and moulds in dry chocolate drink mix and dry nondairy coffee creamer were 8 and 6 c.f.u.jg, resp.
248 GUilFOYLE, D. E.; YAGER, J. F. Survey of infant
foods for Clostridium botulinum spores. Journal of the
Association of Official Analytical Chemists (1983) 66 (5)
1302-1304 [En, 8 ref.] FDA, 850 Third Avenue, Brooklyn,
New York 11232, USA.
Foods that could be fed to infants aged less than 1 yr
were purchased at stores in New York City, USA and
analysed for viable Clostridium botulinum spores. Foods
tested were honey, cereals, canned formulas, dried skim milk
and evaporated milk. No C. botulinum spores were detected
in any of the samples tested, and it is concluded that infant
foods in this area are unlikely to be a major source of spores
for infant botulism.
249 MilL, A. E.; TAPLIN, D. J. Fenitrothion residue levels
in Yarious foods after a spray treatment. International Pest
Control (1983) 25 (5) 148-149 [En, 3 ref., 2 fig.) Rentokil
Ltd., Research and Development Division, Felcourt, East
Grinstead, West Sussex, RH19 2JY, UK.
Various food were exposed in a room while it was
sprayed as if for the control of cockroaches by the 'crackand-creviCe' method with l% fenitrothion in a wettablepoWder formulation. The foods were placed uncovered on a
tray in the otherwise empty room, which was subsequently
used and cleaned daily as normal for 10 days. The food
consisted of slices of bread, pieces of cheese, sausages, a
layer of flour (about 1 em thtck), apples, pears, a bowl of
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sugar and a jug of milk; the sausages and milk were analysed
only up to 3 days after the treatment. after which time they
were not fit for consumption. The highest residue of
fenitrothion (0.435 p.p.m. in cheese) occurred after 10 days'
exposure. Other levels were significantly lower, indicating
that intake of insecticide from contaminated food does not
present an appreciable risk to health, though it is emphasised
that the coverin~ of all exposed foods during cockroach
treatment is advisable to prevent direct contamination by
spray or spray drift.
250 WHITE, N. D. G.; WRIGHT, V. F.; WATIERS, F. L.;
MILLS, R. B. Future directions and current problems for
stored-product entomology. Bulletin of the Entomological
Society of America (1983) 29 (2) 35-37 [En) Research
Station, Agriculture Canada, Winnipeg, Manitoba R3T 2M9,
Canada.
A round~table discussion on various aspects of storedproduct entomology took place at the North Central Branch
Meeting of the Entomological Society of America in Sioux
Falls, South Dakota, on 23 March 1982. The areas addressed
included education, research, extension, and international
programmes. This paper is a summary of the presentations
and comments by both invited speakers and participants. It
was concluded that more attention should be paid to
reducing losses in stored products.
251
WOHLGEMUTH, R.; REICHMUTH, C. [Summary of
surveys of the infestation of imported goods by stored-product
pests on entry into the German Federal Republic during the
years 1975/76 to 1979.) Zusammenfassung der Erhebungen
Uber den Befall von Importgiitern durch Vorratsschfi.dlinge
bei der Einfuhr in die Bundesrepublik Deutschland der Jahre
1975/76 bis 1979. Mitteilungen aus der Biologischen
Bundesanstalt fur Land- und Forstwirtschaft (1983) No.
212, 156 pp. [De, 12 fig.] Biologische Bundesanstalt ffir
Land- und Forstwirtscha(t, Institut fiir Vortatsschutz,
D-1000 Berlin-Dahlem.
The results of surveys of food consignments imported
into the German Federal Republic between 1975 and 1979
for the presence of insect pests are tabulated. The tables
include information on the region and country of origin,the
size of the consignment, the percentage of the consignment
infested, the pest species involved and the percentage of the
consignment infested by an individual pests. Separate
individual tables are included for the quarantine pests
Cryptolestes sp., Oryzaephilus mercator (Fauv.), 0.
surinamensis (L.), Rhyzopertha dominica (F.), Sitophilus
granarius (L.), S. oryzae (L.), S. zeamais Motsch., Sitotroga
cerealella (01.), Tenebroides mauritanicus (L.), Tribolium
castaneum (Hbst.), T. confusum Duv., Trogoderma
granarium Everts; the countries of origin of these pests are
listed and mapped.
252 GERBER, G. H.; SABOURIN, D. U. Oviposition site
selection in Tenebrio molitor (Coleoptera: Tenebrionidae). ,
Canadian Entomologist (1984) 116 (I) 27-39 [En, fr, 10
ref., 5 fig.) Research Station, Agriculture Canada, Winnipeg,
Manitoba R3T 2M9, Canada.
Oviposition site selection by the stored-product pest
Tenebrio molitor L. was studied in cylindrical cages 10 em
in diameter and 28 em high in the laboratory in Canada
using females up to 16 days old. The adults are normally
surface dwellers, but the females entered the foodstuff to
oviposit. The distance travelled into the foodstuff was related
to age: the females gradually went deeper until the 9th day
of adult life. The females attempted to avoid poor-quality
foodstuffs for oviposition, and usually laid fewer eggs and
died sooner when poor-quality food was present. As adult
density increased, the females went deeper to oviposit. They
also went deeper when eggs and larvae were present, but the
effects of these immature stages were small and there
seemed to be threshold densities for them.
253 JABARA, C. L.; WEBB, A. J. Economic significance of
health and sanitary regulations for trade in agricultural
products. In Control of the microbial contamination of
foods and feeds in international trade: ·microbial standarJs
and specifications {edited by Kurata H.; Hesseltine, C. W.].
Tokyo, Japan; Saikon Publishing Co., Ltd. (1982) 19-29 [En,
13 ref., 4 tab.] Int. Economics Div., USDA, Washington, DC
20036, USA.
Important international trade issues relating to the
control of microbial contamination of foods and feeds in
international trade are summarized.

95
254 URIYA, R. Microbiological standard for foods of
animal origin in Japan. In Control of the microbial
contamination of foods and feeds in international trade:
microbial standards and specifications [edited by Kurata H.;
Hesseltine, C. W.f. Tokyo, Japan; Saikon Publishing Co., Ltd.
(1982) 31-37 [En, 6 tab.] Environ. Health Bureau, Min.
Health & Welfare, Tokyo 100, Japan.
This· discussion includes an outline of the occurrence of
food poisonings caused· by foods of animal origin and
discussion of the present state of regulations on microbes
which are associated with foods of animal origin and the
future of microbiological standards for these foods.
255 GILBERT, R. J. The microbiology of some foods
imported into England through the Port of London and
Heathrow (London) Airport. In Control of the microbial
contamination of _foods and feeds in international trade:
microbial standarls and specifications {edited by Kurata H.;
Hesseltine, C. W.j. Tokyo, Japan; Saikon Publishing Co., Ltd.
(1982) 105-119 [En, 17 ref., 15 tab.] Food Hygiene Lab.,
Cent. Public Health Lab., London NW9 5HT, UK.
This paper briefly presents and discusses the results
from the examination of more than 40 000 samples of
various foods for bacterial contamination. including frozen,
cooked, peeled prawns and shrimps from Malaysia and other
countries. egg products, desiccated coconut, meat and
poultry, less-common foods such as rabbit, turtle, frogs Iea:s,
snails, etc., cheese and canned foods when associated w1th
outbreaks of food poisoning or large scale spoilage problems.
256 HESSELTINE, C. W. Microbial losses in field crops in
international shipment. In Control of the microbial
contamination of foods and feeds in international trade:
microbial standards and specifications {edited by Kurata,
H.; Hesseltine, C. W.j. Tokyo, Japan; Saikon Publishing Co.,
Ltd. (1982) 187-202 [En, 22 re[, 9 tab.] N. Reg. Res. Cent.,
USDA, Peoria, Ill. 61601, USA.
The topic is reviewed, including discussion on
microflora of grain in international trade, microbiological
investigation of exported soyabeans, interaction between
fungus spp., heat input and mould inhibition, in relation to
mycotoxm formation and fungal contamination of
transported commodities.
257 BOCKEMUHL, J.; WOHLERS, B. [The problem of
Salmonella contamination of untreated dried food products.]
Zur problematik der Kontamination -unbehandelter
trockenprodukte der lebensmittelindustrie mit Salmonellen.
Zentralblatt fiir Bakteriologie, Mikrobiologie und Hygiene,
IB {1984) 178 (5-6) 535-541 [De, en, 23 ref., 1 tab.]
Medizinaluntersuchungsanstalt, Hygienisches lnst., Hamburg,
German Federal Republic.
The bacteriological examination of 357 specimens of
untreated dried food products in the period 1980-83 revealed
a S. contamination of 29 samples (8.1%). Salmonellae were
not isolated from 366 spec1mens previously treated by
ethylene oxide. The high degree of S. contamination requires
a decontamination of at least herbs, spices and instant
product. The likelihood of a ban on ethylene oxide within the
European Community would engender a health hazard.
Storage

See also absts. 308, 351, 369, 378-379, 442, 462, 470, 494
Techniques

See also absts. 246,273-276, 3/1,405, 408, 416-417, 429,
431, 435, 445-447, 449, 451, 454, 466-467, 471-472, 474,
479, 483, 585, 640. 692
258

JARVIS, B.; SEILER, D. A. L.; 0ULD, A. J. L.;
A. P. Observations on tbe enumeration of
moulds in food and feedingstuffs. Journal of Applied
Bacteriology (1983)
55 (2) 325-336 [En, 29 ref.]
Leatherhead Food R. A., Randalls Road, Leatherhead KT22
7RY, UK.
Methods available for measuring moulds in foods and
feedstuffs are discussed. They include direct microscopy and
fluorescence microscopy, direct plating, membrane filtration
techniques, measurement of cell-wall chitin or ATP and
electrical measurements. Sampling, sample size, preparation
of sample homogenates, culture media, plating techniques,
dilution errors, competitive inhibition and intra-and interlaboratory errors are discussed. The choice of method
WILLIAMS,

depends o~ the test material and on the contaminating mould
present.
259 RAPP, M. [Freeze-dried media for determining low
bacterial counts without a preliminary enrichment procedure.)
Erfassung geringster Keimquoten mittels lyophilisierter
Testsysteme ohne vorhergehende Anre1cherung.
Milchwissenscha(t {1983) 38 (3) 141-144 [De, en, 16 ref.]
Staatliche Milchwirtschaftliche lehr- & Forschungsanstalt,
Dr. Oskar Farny lnst., Wangen im Allgau, German Federal
Republic.
A test system is described in which a freeze-dried agar
medium is reconstituted directly (and aseptically) with the
test solution, thus eliminating the necessity for preenrichment before determination of low bacterial counts. The
method was used to count low numbers of pure cultures of
Enterobacteriaceae using Violet Red Bile and Violet Red
Bile Dextrose agars. The sensitivity of the test was greater
than that of the Koch plate count, and results were obtained
in 24·h vs. 2-3 days using enrichment procedures.
260 OWEN, D.; NESBITT, M. A versatile time temperature
function integrator. Laboratory Practice {1984) 33 (I)
70-75 [En, 4 ref.] Humber Lab., Min. of Agric., Fisheries &
Food, Wassand Street, Hull HU3 4AR, UK.
A versatile time temp. function integrator for
predicting the degree of bacterial spoilage occurring in
chilled foods during storage is described. The temp. function
is stored in an erasable programmable read only memory
(eprom). Details are also given of an eprom programming
system based on a CBM 3032 microcomputer.

261 RAPPOLD, H.; BOLDERDIJK, R. F.; SMEDT, J. M.
DE Rapid cultural method to detect Salmonella in foods.
Journal of Food Protection (1984) 47 (1) 46-48 [En, 10
ref.] Lab. of Leonard Monheim, Montezumalaan 1, B 2410
Herentals,. Belgium.
The influence of reduced incubation time (8 h) on
productivity of the Muller Kauffman tetrathionate and
modified Rappaport broths incubated at 4J•C was studied
using naturally-and artificially-contaminated dried foods
{dried milk, dr1ed skim milk, dried whey, dried egg, cocoa,
milk chocolate). Inoculation of selective enrichments from
pre-enrichments and streaking on selective agar media were
carried out on the same day, thus providing presumptive
evidence of Salmonella one day earlier than with
conventional cultural techniques. With modified Rappaport
broth, the number of Salmonella-positive samples was the
same after 8 and 24 h of selective enrichment. With Muller
Kauffman tetrathionate, 3 false-negative results were
obtained after 8 h of incubation. Salmonellae were detected
at a level of less than 1 cell/500 g of product.
262 Sum, J. [The Limulus test.] Le test Limulus.
Technique Laitii!re (1983) No. 974, 19-21, 23-28 [Fr] Inst.
ftir Hygiene der Bundesanstalt fUr Milchforschung, Kiel,
German Federal Republic.
In the Limulus test, lipopolysaccharides in the cell
walls of Gram-negative bacteria react with Limulus
amoebocyte lysate forming a gel. This review, based mainly
on studies from the author's own Institute, discusses the
chemical mechanism of the Limulus test, preparation of
samples for analysis, precision and sensitivity of the test and
its application to routine analyses of various types of milk
products (raw and pasteurized milks, UHT milk and dried
milk). [See also DSA 44, 2348 & 8636; 45, 7924].

QUESNEAU, R. ~·Luminescence.] La luminescence.
Techniyue Laitii!re {1983 No. 974, 49-51, 53-55, 57-59 [Fr,
56 ref. ISHA, BP 138, 91163 Longjumeau, France.
The application of luminescence reactions to the
measurement of bacteria in foods is discuS'sed.
Chemiluminescence is used in the enzyme linked
immunosorbent assay (ELISA) and bioluminescence in the
measurement of bacterial ATP. Bioluminescent methods have
been used for determining the bacterial quality of milk.
263

264
QUESNEAU, R. [Impedance measurements.] La
mesure de !'impedance. Technique Laitii!re {1983) No. 974,
62-64 [Fr, 13 ref.] ISHA, BP 138, 91163 Longjumeau,
France.
This review article discusses impedance measurements
as a means of determining bacterial growth. Examples are
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given of the use of impedance measurements for determining
bacterial contamination of milk and milk products.

in cheese.

265 KANEKO, S. Problems of sampling in microbiological
examination of foods. In Control of the microbial
contamination of foods and feeds in international trade:
microbial standards and specifications {edited by Kurata.
H.; Hesseltine, C. W.j. Tokyo, Japan; Saikon Publishing Co.,
Ltd. (1982) 295-300 [En] Kanagawa Prefectural Public
Health Lab., Yokohama, Japan.
This paper summarizes the International Commission
on Microboological Specifications for Foods (JCMFS)'s
proposed sampling methods and outlines the present Japanese

270 ROBACH, M. C. (MONSANTO Co.) Preservation with
acyloxy-5-hexenoic and acyloxy-4-bexenoic acids. United
States Patent (1983) US 4 400 403 [En]
A method for inhibiting growth of pathogenic or food
spoilage microorganisms comprises treatment with an
effective amount of acyloxyalkenoic acids selected from
acyloxy-5-hexenoic acid and acyloxy-4-hexenoic acid, their
mixtures, their salts and mixtures of the salts. Examples are
given of the use of these acids for preservation of Cottage
cheese (at 0.05%) and tuna salad (at 0.10%). During storage
at 10'C for up to 6 days, total plate counts were consistently
lower than for untreated controls.

conditions in the area of microbiological exa.minatwn of
foods.
266 GREENWOOD, M. H.; COETZEE, E. F. C.; FORD, B.
M.; GILL, P.; HOOPER, W. L.; MATTHEWS, S. C. W.;
PATRICK, S.; PETHER, J. V. S.; SCOTT, R. J. D. The
microbiology of selected retail food products with an
evaluation of viable counting methods. Journal of Hygiene
(1984) 92 (I) 67-77 (En, 18 ref., 2 fig., 7 tab.] Public
Health Lab., General Hosp., Poole, UK.
In an inter-laboratory survey, the pour plate, surface
spread, agar droplet and spiral plate methods were used in
parallel with the surface drop method for enumeration of
microorganisms in food. Good agreement was obtained
between all surface methods of enumeration, but there was
poor agreement between molten agar methods and the
surface drop method. Samples of food examined (1143)
included 8 types of food products. Results suggest that the
upper limit for an acceptable viable count should vary
according to the food product. Salmonellae were not isolated
on any occasion. Potentially harmful organisms were not
isolated at levels expected to constitute a public health
hazard.

271 ABDEL-BAR, N. M.; HARRIS, N. D. Inhibitory effect
of Lactobacillus bulgaricus on psychrotrophic bacteria in
associative cultures and in refrigerated foods. Journal of
Food Protection (1984) 47 (I) 61-64 [En, 25 ref.] Dep. of
Nutr. & Food Sco., Florida State Univ., Tallahassee, Florida
32306, USA.
The antagonistic effects of Lactobacillus bulgaricus on
growth of Pseudomonas fragi, Achromobacter liquefaciens
and Staphylococcus aureus were tested after incubation for 5
days at 6'C. Growth of P. fragi and A. liquefaciens in
reconstituted dried skim milk was completely inhibited by L.
bulgaricus at 2.6 X 106 and 5.7 X 106 cells/ml, resp. S.
aureus was only 62% inhibited by the highest additions of L
bulgaricus (1.4 X 106 cells/ml), whereas at lower additions
of L. hulparicus (3.9 X 10 4 cellsjml) growth of S. aureus
was inhiboted more than that of P. fragi and A. liquefaciens.
The percentage inhibition due to H 2 0 2 production is
discussed. L. bulgaricus also inhibited the natural flora in
various test foods (potato salad, ground beef and tuna salad).
Bacterial toxins

Preservation

See also absts. 243, 427, 433-434, 455, 507, 509, 584, 588
See also absts. 325, 380, 395, 428, 462, 468, 476-477, 495,
507-508, 588
267 RICO-MUNOZ, E.; DAVIDSON, P. M. Effect of corn
oil and casein on- the antimicrobial actifity of phenolic
antioxidants. Journal of Food Science (1983) 48 (4)
1284-1288 [En, 22 ref.] Dep. of Food Tech. & Sci., Univ. of
Tennessee, PO Box 1071, Knoxville, Tennessee 37901, USA.
Several inhibitory concn. of butylated hydroxyanisole
(BHA) and tertiary butylhydroquinone (TBHQ) were tested
against 5 microor~anisms in the presence of 0, 1.5, 3.0 and
4.5% (vjv) of maoze oil, or 0, 3, 6 and 9% (wjv) of casein.
In all cases, casein depressed, but did not abolish, the
antimicrobial activity of BHA. However, maize oil virtually
eliminated the antimicrobial properties of lethal doses of
BHA. In contrast, TBHQ was affected much less by the food
components than BHA, retaining considerable antimicrobial
activity in most cases except with Staphylococcus aureus.
268 JELEN, P. Review of basic technical principles and
current research in UHT processing of foods. Canadian
Institute of Foad Science and Technology Journal (1983)
16 (3) 159-166 [En, 41 ref.] Dep. of Food Science, Univ. of
Alberta, Edmonton, Alberta, Canada.
This review is limited to the principles and technical
aspects of the ultra-high-temp. (UHT) sterilization process
only. Theoretical basis of the UHT processes is illustrated
using the first order kinetics approach with D~o z, and Ft
values. Recent information in the areas of process
engineering, microbiology, enzymic changes, quality,
functionality and nutritional value of UHT products is
presented. Amon~ the current problems discussed are the
burn-on and fouhng of heat transfer surfaces, processing of
heterogeneous mixtures, unusual strains of microorganism
with very high heat resistance, heat-resistant enzymes of
microbial origin, enzyme reactivation, and the effects of
UHT processing on impaired functionality, final product
quality, and chemical changes in individual food components.
RICE, R. G.; FARQUHAR, J. W.; BOLLYKY, L.
269
J. Review of tbe applications of ozone for increasing storage
times of perishable foods. Ozone Science and Engineering
(1982) 4 (3) 147-163 [En, de, fr, 54 ref.] Rip G. Rice Inc.,
1331 Patuxent Drive, Ashton, Maryland 20861, USA.
Different applications of ozone in storage of foods
discussed in this review include control of moulds and odours

272 KIRILENKO, 0. A.; PRAVNICHENKO, L. 1.; FLUER, F.
S. (Toxigenicity of microorganisms isolated from dried
products for infant and dietetic feeding.] Voprosy Pitaniya
(1983)
No. I, 59-61 [Ru, en, 13 ref.] Odesskil
Tekhnologicheskil Inst. Pishchevol Promyshlennosti im. M.
V. Lomonosova, Odessa, USSR.
Dried milk mixtures for infant feeding that had been
kept for 6-44 months under conditions of uncontrolled RH
and temp. were tested for Bacillus .cereus and
Staphylococcus aureus. B. cereus countsfg ranged from 75
to 650 in Zdorov'e dried milk mixtures with rice, wheat or
oat flour, and from 100 to 450 in Krepysh dried milk
mixtures with rice, oat or buckwheat extract. B. cereus
countfg in the dried milk used for these products was only 5
but it was higher in other components, especially dried
buckwheat extract (400). S. aureus was found at concn. of
5/g in dried milk, 50/g in Zdorov'e mixtures with rice or
wheat flour, and I0-75fg in Krepysh mixtures with rice or
buckwheat extract. It was not found in any of the products
containing oat components. Of 44 B. cereus strains tested for
toxigenicity, 7 (mostly from the Krepysh products) were
enterotoxigenic. Of 23 S. aureus strams tested, 3 formed
enterotoxin B but none produced enterotoxins A and C.
273

JANIN, F.; BUYSER, M. L. DE; LAPEYRE, C.;
M.
Radioi~munological quantitative
determination of Staphylococcus aureus enterotoxin A in
various foods. Sciences des Aliments (1983) 3 (3) 397-412
[En, fr, 25 ref.) Lab. Cent. d'Hygiene Alimentaire, 43 Rue
de Dantzig, 75015 Paris. France.
Improvements in the radioimmunoassay method for
determining staphylococcal enterotoxin A (SEA) in foods are
described; they include the preparation of a purified
enterotoxin labelled with 125 1. Recoveries of purified SEA
added to extracts of milk, cheese and sausages at I ng/g
were 100, 98 and 91%. The lower recoveries (0-61%) of SEA
added to the samples before extraction were probably due to
SEA co-~recipitating with other proteins during the acidprecipitatoon step. Analyses of various foods (including skim
milk, whole milk and cheese) suspected of being involved in
food poisoning are presented. SEA could be detected in
cheese when counts of Staphylococcus aureus were less than
107Jg. Results indicate that the radioimmunological assay is
a useful rapid method for detection of SEA in large numbers
FEINBERG,

97
of samples.

;

Publishing Co., Ltd. (1982} 203-211 [En, 8 ref., 5 tab.]
United Nations Univ., Toho Seimei Bldg., Tokyo, Japan.

274 FRANKE, V. [Identification of enterotoxin-producin$
strains of Escherichia coli from milk and milk products.]
Zur ldentifizierung von Enterotoxin-bildenden

E.coli-Stiimmen aus Milch und Milchprodukten. Thesis,
Ludwig-Maximilians-Universitiit, Munich, German Federal
Republic (1982) 72pp. [De, en, 115 ref.]
Experiments showed that biochemical tests were
insufficient to distinguish between toxin-producing and nonpathogenic strains of Escherichia coli. Serological tests were
more effective than tissue cultures for diagnosis of heat labile
(HL) toxin and eliminated the need for animal experiments.

Mycotoxins as health hazards and safe limits for
mycotoxms in foods and feeds are discussed.

279

POHLAND, A. E.; THORPE, C. W.; NESHEIM, S.;

Advances in mycotoxin methodology. In Control
of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
]edited by Kurata, H.; Hesseltine, C.W.j. Tokyo, Japan;
YANG, G.

Saikon Publishing Co., Ltd. (1982) 213-227 [En, 68 ref.• 6
tab.] FDA, Bureau of Foods. Washington, DC 20204, USA.
This review includes discussion of methodology for the
analysis of foods and feeds for mycotoxins, including thin

Cholera toxin can be used for the production of antibodies to

layer chromatography, high performance liquid

E. co/i-HL-toxin. Staphylococcal agglutination was suitable
as a screening test for HL-toxin in food products, and the

chromatography and immunoassay. The development of
inexpensive, rugged,sensitive scre_ening procedures and the
need for inclusion of confirmatory procedures or techniques
are also discussed.

GM 1-enzyme-linked immunosorbent assay (ELISA) could
detect HL-toxin at less than 1 ngfml with good repeatability.
The suckling mouse test compared well with the intestinal

loop test for detecting the heat-stable toxin and is
recommended. Studies on skim milk, cheese and minced
meat indicate that E. coli enterotoxin is not formed in foods
except under extreme conditions.
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DEVOYOD, J. J.; MILLET, L.

(Staphylococcus aureus

enterotoxins and tbermonuclease activity.J. Enterotoxines et
thermonuclease de 'Staphylococcus aureus'. Technique

Lailiere (1983} No. 974, 9-10, 13-15 [Fr, 11 ref.] Lab. de
Recherches Fromageres, INRA, Aurillac, France.
Immunological methods for detection of staphylococcal
enterotoxins (gel double diffusion test, radioimmunoassay
and enzyme-linked immunosorbent assay) and procedures for
extractin~ enterotoxins from foods are summarized. A brief
account IS also given of methods used for the determination
of thermonuclease activity. Thermonuclease and enterotoxins
are produced by Staphylococcus aureus under similar
conditions. Thus, measurement of thermonuclease provides an
alternative, more rapid method for detecting the presence of
enterotoxigenic strains of S. aureus in foods (such as cheeses

made from mastitic milk).

See also absts. 310, 337, 358, 411, 426, 461, 703

GREGORY, J. F., III; MANLEY, D. B.

{edited by Kurata, H.; Hesseltine, C. W.j. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982} 229-238 [En, 12 ref., II
tab.] Dep. Microbial., Natn. Inst. Hygienic Sci., Tokyo 158,
Japan.
The mycotoxin monitoring system for imported foods
established in Japan is described. Results are given of
mycotoxicological surveys on various foodstuffs, including
dried beans, cereals and spices. It is concluded that further
·analytical surveys of badly moulded spices, in particular
spices imported from tropical or subtropical areas, are
necessary to make an adequate evaluation of the natural
occurrence of aflatoxins, sterigmatocystin and other
Aspergillus mycotoxins.

281
ANGSUBHAKORN, S.; BHAMARAPRAVATI, N.;
SAHAPHONG, S.; KARUNYAVANU, S. Mycotoxin problems
and international commerce in Thailand. In Control of the
microbial contamination of foods and feeds in international
trade: microbial standards and _specifications {edited by

Kurata, H.; Hesseltine. C.W.j. Tokyo, Japan; Saikon
Publishing Co., Ltd. (1982) 239-247 [En, 18 ref., 1 map, 6
tab.] Dep. Pathobiol., Mahidol Univ., Bangkok 4. Thailand.
The history of mxcotoxin problems of market food

Fungal toxins (mycotoxins)

276

280
UDAGA WA, S.
Detection and occurrence of
mycotoxin-producing fungi in foods imported by Japan. In
Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications

Analysis of

aflatoxins in foods derived from animals by high performance
reversed phase chromatography. Altex Chromatogram
(1980) 4 (I} 3-4 [En, 26 ref.] Dep. of Food Sci. & Human

Nutr., Univ. of Florida, Gainesville, Florida 32611,USA.
A method is described for detecting anatoxins M1, Bl,
G1, B2 and G2 in animal tissues, milk products and eggs by
reversed phase HPLC with fluorimetric detection. An

Ultrasphere IP column (4.6 X 250 mm) was used, with
water:acetonitrile:methanol (66:25.2:8.8) as liquid phase. The
final step of sample preparation involved clean-up on a silicic
acid column, eluted with chloroform-methanol. Samples were
analysed before and after treatment with trifluoroacetic acid

(TFA) to convert anatoxins B1 and G1 to the more
fluorescent B2a and G2a derivatives. Each of the aflatoxins

could be detected at approx. 1-5 pg. Detection limit in
animal tissues and products was 0.05-0.075 ngfg. [See also
DSA 43, 4841.]

samples collected in Thailand, the evidence of mycotoxicoses
in animals and man and the research activities m this field
are outlined. Of commodities, including rice and rice
products, food crops, garden crops and fruit, oilseed products
and animal feed, anlaysed for aflatoxin contamination before

approval for export during 1976-80, 2 of 122 lots of rice and
nee products, food crops and oilseed products were
contaminated at 12.5 and 15 p.p.b. aflatoxin B 1• Groundnuts
and maize were most frequently contaminated; from 256

analyses, 54-77% of ground nut lots and 36-60% of maize lots
were approved for export (0-20 p.p.b. anatoxin).
282

YOUSEF, A. E.; MARTH, E. H.

Kinetics of growth

and accumulation of aflatoxin B 1 by Aspergillus parasiticus
in the presence of butylated hydroxyanisole, isoprotbiolane,

and nystatin. Biotechnology and Bioengineering ( 1~84) f6
(1) 6-11 [En, 21 ref., 4 fig., 2 tab.] Dep. Food Sc1., Umv.
Wisconsin, Madison, Wis., USA.
Growth of the mould was quantified using a newly

developed criterion, named the growth coefficient (GC). The
277 ROBB, J.; NORVAL, M. Comparison of cytotoxicity
and thin-layer chromatography methods for detection of
mycotoxins.

Applied and Environmental Microbiology

(1983) 46 (4} 948-950JEn, 10 ref., 1 tab.] East Scotland
Coli. Agric., Edinburgh, K.
Thirty-three staridard mycotoxins were assayed by

thin-layer chromatography and by cytotoxicity in HEp-2 and
Chang cells. Various levels of detection were found. The
cytotoxicity test was significantly more sensitive than thin-

layer chromatography for the trichothecenes and should be
useful· for screening extracts from animal feedstuffs for the
presence of unknown mycotoxins.

278 PARPIA, H. A. B. Some comments on the mycotoxin
of agricultural commodities in trade. In Control of the
microbial contamination of foods and feeds in international
trade: microbial stamjards and specifications fedite~ by
Kurata, H.; Hesseltzne, C. W.j. Tokyo, Japan; Sa1kon

GC values were calculated from the growth parameters of
the logistic function that fits the growth curve of the mould.

The ability of the mould to accumulate anatoxin B1 in its

medium (as measured by the accumulation rate constant (a))
in the presence of various levels of the antifungal agents was
concentration-dependent.

283 BAHK, J.; MARTH, E. H. Anatoxin production is
inhibited by selected herbal drugs, Mycopathologia (1983)
83 (3) 129-134 [En, 15 ref., 4 fig., 2 tab.] Dep. Food Sci.,
Wisconsin Univ., Madison, Wis. 153706, USA.
Aspergillus parasiticus was grown in the presence of
selected herbal extracts: burdock, cromwell, honeysuckle,
licorice and ginger. An enriched medium containing 2% of
each herb was inoculated with A. parasiticus spores and

incubated at 28 'C for 9 days. Mycelial growth was inhibited
by honeysuckle and no sporulation occurred in the presence
of burdock or honeysuckle. Burdock, cromwell, ginger and

licorice enhanced mycelial growth. All the herbs inhibited

98
accumulation of aflatoxins B, and Gh especially extracts of
the honeysuckle flower and root-stem, which inhibited both
mycelial growth and aflatoxin production. In the presence of
licorice, loss of atlatoxin from the medium during later
stages was greatest.
284 EHRLICH, K. C.; LEE, L. S.; CIEGLER, A. A simple,
sensitive method for detection of l'Omitoxin (deoxynivalenoJ)
using reversed ·phase, high performance liquid
chromatography. Journal of Liquid Chromatography (1983)
6 (5) 833-843 [En, 17 ref., 4 fig., 1 tab.] Southern Regional
Res. Cent., USDA, New Orleans, La. 70179, USA.
A simple procedure is described in which
deoxynivalenol can be measured at levels as low as 2-5 ng in
contaminated maize by reversed phase, high performance
liquid chromatography on Partisil 10 ODS-2 eluted with
acetonitrile-water and detection at 214 nm. Maize extracts
were initially purified by preparative thin layer
chromatography on silica gel.
• .
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trichothecenes to their parent alcohols by transesterification
prior to GC or HPTLC separation makes the method
suitable for determination of all naturally occurring
trichothecenes.
289 SCHMIDT, R.; DOSE, K. HPLC: a tool for the
analysis of T-2 toxin and HT-2 toxin in cereals. Journal of
Analytical Toxicology (1984) 8 (1) 43-45 [En, 15 ref.] Inst.
Biochimie, Johannes Gutenberg Univ., D.6500 Mainz,
German Federal Republic.
Flasks containing 50 g cereal ·grains and 25 ml water
were autoclaved. The substrate was inoculated with
Fusarium tricintum sp. 897 and F. sporotrichioides sp. 941,
and cultivated at room temperature for 3 days. HPLC was
performed with a reversed-phase (Cu) column eluted with
methanol:water (60:40, v/v). Compounds were detected with
a refractive index detector. The elution patterns of free and
contaminated samples were compared. The recovery of added
T-2 toxin (2 and 5 p.gfg) in rye and wheat was approx. 80%.
The use of this method can be combined with other sensitive
methods such as mass spectrometry and gas chromatography.

285 GAREIS, M.; BAUER, J.; MONTGELAS, A. VON; GEDEK,
B. Stimulation of aflatoxin B1 and T-2 toxin production by
sorbic acid, Applied and Environmental Microbiology
290 KING, R. R.; GREENHALGH, R.; BLACKWELL, B.
A. Oxidative transformation of deoxynivalenol (vomitoxin)
(1984) 47 (2) 416-418 [En, 30 ref., 2 tab.] Inst. Med.
Microbial., Univ., 8 Munich 22, German Federal Republic.
for quantitative and chemical confirmatory purposes. Journal
Aspergillus flavus grown on yeast extract-sucrose
of Agricultural and Food Chemistry (1984) 32 (I) 72-75
medium produced higher amounts of aflatoxin 8 1 in the
[En, 13 ref., 2 fig., 3 tab.) Res. Sta., Agric. Canada,
presence of 0.025% sorbic acid than without this chemical
Fredericton, NB, Canada E3B 4Z7.
A simple and rapid method for the confirmation of
with a max. at 17 days of incubation. Addition of 0.05deoxynivalenol residues in cereal crops is described. The
0.0125% sorbic acid stimulated T-2 toxin production of
Fusarium acuminatum [Gibberella acuminata] cultures
reaction involves a one-step treatment with aqueous periodate
or freshly precipitated lead dioxide. Deoxynivalenol is
grown on maize meal. The highest amounts of mycotoxin
were detected in 14-day-old cultures containing 0.025%
quantitatively converted into a unique seven-membered ring
lactone analogue. The trifluoracetylated conversion product
sorbic acid. It is suggested that certain amounts of sorbic
could be quantitated at levels equivalent to 0.05 p.p.m. by
acid near the min. inbibitory cone. reduce the activity of the
electron capture gas-liquid chromatography. 3tricarboxylic acid cycle, wh1ch may lead to an accumulation
Actoxydeoxynivalenol was shown to undergo a similar
of acetyl coenzyme A, an essential intermediate in the
biosynthesis of aflatoxin 8 1 and T-2 toxin. The implications ,...oxidate transformation.
of these findings in food preservation are considered.
286 BICKING, M. K. L.; KNISELEY, R. N.; SVEC, H.
J. Coupled-column system for quantitati':lg low levels of
aflatoxins. Journal oj the Association of Official Analytical
Chemists (1983) 66 (4) 905-908 [En, 4 ref., 4 fig.) Ames
Lab., Iowa State Univ., Ames, Iowa 50011, USA.
A technique is described involving a combination of
Styra~el and Florisil chromatography columns. Two
sw1tchmg values between the columns reduce the analysis
time and exposure to solvents. Florisil is modified with oxalic
acid,allowing recovery of aflatoxins at levels below 500 pg.
Using the technique aflatoxins were detected in contaminated
maize samples at from less than 200 p.p.b. for B1 to 2 p.p.b.
for G2. For contaminated groundnut meal the levels ranged
from 20 p.p.b. B1 to 3 p.p.b. G,.
287 HORN, B. W.; WICKLOW, D. T. Factors influencing
the inhibition of aflatoxin production in com by Aspergillus
niger. Canadian Journal of Microbiology (1983) 29 (9)
1087-1091 [En, fr, 24 ref., 3 fig., 3 tab.) Northern Regional
Res. Cent., ARS, USDA, Peoria, Ill. 61604, USA.
A. niger, which iS commonly associated with A. flavus
in damaged maize, interfered with aflatoxin production when
grown with A. flavus on autoclaved maize. The pH of maize
meal discs was adjusted using NaOH-HCl, citric acid-sodium
citrate or a water extract of A. niger fermented maize.
Aflatoxin formation was completely inhibited at less than pH
2.8-3, irrespective of the system used for pH adjuslment.
When grown in association with A. fiavus NRRL 6432 on
autoclaved maize kernels, A. niger NRRL 6411 lowered the
substrate pH sufficiently to suppress aflatoxin production.
The biodegradation of aflatoxin B1 or its conversion to
aflatoxin B2a were eliminated as potential mechanisms by
which A. niger reduced aflatoxin contamination. A water
extract of maize kernels fermented with A. niger caused an
additional inhibition of aflatoxin formation ,apart from the
effects of pH.
288
BATA, A.; VANYI, A.; LAsZTITY, R.; GALACZ,
J. Determination of trichothecene toxins in foods ilnd feeds.
Journal of Chromatography (1984) 286, 357-362 [En, 18
ref., 5 fig., 1 tab.] Dep. Biochem. Food Technol., Tech.
Univ., P.O. Box 91, H-1521 Budapest, Hungary.
Improved gas chromatographic {GC) and highperformance thin-layer chromatographic (HPTLC) methods
for the determination of trichothecene mycotoxins in
biological materials are described. Conversion of the

ANIMAL FEEDS
See also abst. 638
291
OSTROWSKI-MEISSNER, H. T.
Effect of
contamination of foods by Aspergillus flavus on the nutriti•e
value of protein. Journal of the Science of Food and
Agriculture (1984) 35 (1) 47-58 [En, 36 ref., 2 fig., 7 tab.]
Balai Penelitian Ternak, P.O.Box 123, Boger, Indonesia.
The effect of aflatoxin was measured on the protein
quality of groundnut meal (GNM) and fish meal (FM). In
trial I. aflatoxin-free GNM was compared with A. f/avusinfected GNM at graded levels of aflatoxin contamination
when fed to chickens and ducklings. In trial 2, various
mixtures of GNM and FM at a constant aflatoxin level (280
p.gfk~) were fed to compare the effecls of aflatoxin on
protems of differing quality. Ducks were more sensitive to
aflatoxin than chickens, as indicated by deterioration of
protein quality; the effecls on growth and the histological
appearance of the liver were magnified on diets of low
quality (GNM), but not of high quality (FM).
292 TUINSTRA, L. G. M. T.; HAASNOOT, W. Rapid
determination of aflatoxin B1 in Dutch feeding stuffs by
high-performance liquid chromatography and post-column
deri•atization. Journal of Chromatofaphy (1983) 282,
457-462 [En, 14 ref., 4 fig., 1 tab. State lnst. Quality
Control Agric. Products, 6708 PD Wageningen, Netherlands.
Using the technique described. involving extraction
with chloroform, clean-up using thin layer chromatography
and development with diethylether and a mixture of
chloroform. acetone and water. extraction with
dichloromethane and acetone and high-performance liquid
chromatography with derivatization with iodine in water,
recovery was better than 80% and the detection limit was
better than 1 p.gfkg. In a survey of 61 samples of animal
feeds aflatoxin B1 levels ( less than 1-60 p.gfkg) measured by
this technique agreed with those measured by GPC [RMVM
18, 1378).
293 LEE, J. A. the role of animal feeding stuffs in the
causation of human salmonellosis in the United Kingdom. In

Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
/edited by Kurata H.; Hesseltine, C.W./. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 61-77 [En, 22 ref., 4 fig.,

99
2 tab.] Dep. Community Med. Health, Kingston &
Richmond Area Health Authority, Richmond, Surrey, UK.
A fifth to a quarter of feed ingredients of animal
origin examined in a survey in England and Wales were
contaminated with Salmonella. The role of imported
contaminated animal feedstuffs in the introduction of exotic
Salmonella spp. into UK and their· appearance in
contaminated foods and as causes of human infection are
discussed.
294 SATO, S.; MUTSUMI, M.; 0HYA, T. Occurrence of
Salmonella in animal feeding stuffs in Japan. In Control of
the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
[edited by Kurata H.; Hesseltine, C. W./. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 79-93 [En, 24 ref., 3 fig.,
9 tab.] Food Microbial. Lab., Natn. Inst. Anim. Health,
Ibaraki 305, Japan.
Of 3960 lots of animal feed ingredients examined
during May 1972-0ct. 1977, 646 (16.3%) were positive for
S. spp. Results of surveys conducted during 1976-78 showed
isolation of salmonellae ranged from 18 to 21.6% in fish
meal and remained at 32.4% in animal by-products. From
1979to 1980 it decreased to 9 or 9.2% in fish meal and to
16.2 or 17:1% for animal by-products. The implications for
health of these findings are discussed.
295 BUCKLE, A. E. The occurrence of myeotoxins in
cereals and animal feedstuffs. Veterinary Research
Communications (1983) 7 (1(.4) 171-186 [En, 34 ref., 9 fig.,
6 tab.] MAFF, Shardlow Hal , Derby, UK.
During 1976-79, just over 4000 samples of animal

feedstuffs com:rrising cereals, compound feeds, hay and silage
were examine for moulds and mycotoxins. Mouldy cereals,
mostly invaded by Penicillium and Aspergillus spp., were
often contaminated with ochratoxin A (12.8%) and also with
citrinin, sterigmatocystin and zearalenone to a lesser extent.
Anatoxin B1 was detected in barley which had been
inadequately treated with propionic acid in 3 instances.
Commercially-produced compound feedstuffs and protein
concentrates were found to contain aflatoxin B1 at 10-750
p.gfkg due to the inclusion of contaminated constituents such
as groundnut, palm kernels, cottonseed and copra. There was
no evidence that any significant spoilage by A. flavus in
compound feeds after manufacture had led to formation of
aflatoxin. Mould spoilage of hay was common with A.
glaucus and Penicillium spp. frequently present, though
mycotoxins were not detected, with the exception of
sterigmatocystin in I sample. Silage which had been exposed
to air was frequently colonised by Paeci/omyces spp., giving
rise to the formation of patulin in several samples. Despite
the frequent detection of mycotoxins in animal feeds,there
was rarely any conclusive evidence implicating them in
causing impaired performance or disease in animals.
296 PARK, J. M.; CHO, T. H.; CHUNG, G. S.; HAN, T.
W. (Anatoxin contamination in feedstuffs.] Research
Reports, Office of Rural Development, S. Korea, Livestock
& Veterinary (1983) 25, 91-96 [Ko, en, 35 ref., 4 fig., 2
tab.] Vet. Res. Inst., Anyang, Korea Republic.
A survey to detect aflatoxins in feedstuffs was carried
out using a Velasco Flurotoxin Meter, minicolumn and thin
layer chromatography techniques. Aflatoxins were detected in
35 (66%) of 53 samples examined, including 21 samples
containing more than I p.p.b.
297 DAMOGLOU, A. P.; SHANNON, W.; DOWNEY, G.
A. The interaction between fusaria and their mycotoxins in
~ silage. Journal of the Science of Food and Agriculture
(1984) 35 (3) 279-284 [En, 9 ref.. 3 tab.] Agric. Food
Bacterial. Res. Div., Dep. Agric. for Northern Ireland,
Belfast BT9 5PX, UK.
Perennial ryegrass was inoculated with a
mycotoxigenic str. of Fusarium roseum or F. tricinctum and
ensiled in laboratory silos to study the ability of the fun~i to
grow and produce toxin. Neither str. persisted in the stlage
or produced toxin. 'The addition of preformed mycotoxins
(zearalenane and T-2 toxin at 500 pgfkg) to the grass
produced . no detectable detrimental effect on the overall
fermentation process.
298 POLLOCK, G. A. Myeotoxins in animal feeds.
Modern Veterinary Practice (1983) 64 (4) 285-287 [En, 7
ref.] WOI Regn. Program Vet. Med., Idaho Univ., Moscow,
Idaho 83843, USA.

This article describes, in ~eneral, the factors involved
in mycotoxin production in ammal feeds and intoxication
caused by this.
299 KANG, H. J.; KANG, C. B. (Hygienic studies on
commercial feeds in Korea. 2. Contamination of molds and
aflatoxin in feeds-.] Korean Journal of Veterinary Public
Health (1982) 6 (2) 95-103 [Ko, en, 27 ref., 2 fig., 3 tab.]
Dep. Vet. Med., Coli. Agric., Gyeongsang National Univ.,
Korea Republic.
An investigation of 41 feedstuff samples (cereal grains,
bran, oilseed meals and mixed feeds) is reported. The 369
isolates of fungi obtained included !89 of Penicillium, 137
Aspergillus, 9 Rhizopus, 2 Cladosporium and 32
unidentified. A. flavus was isolated from 21 samples and
aflatoxin B1 was detected at ;;.30 p.p.b. in I of 8 samples
contaminated with A. f/avus.
300 VASSILOPOULOS, V.; SPAIS, A. B.; KOUFIDIS, D.;
HATZIGEORGIOU, G. (An investigation of the presence of
aflatoxins in feeds in Greece.] Deltion tes Hellenikes
Kteniatrikes Hetaireas (Bulletin of the Hellenic Veterinary
Medical Society} (1983) 34 (2) 132-148 [Gr, en, 27 ref., 1
fig., 6 tab.) Lab. Anim. Nutr., Vet. Fac., Univ., Thessaloniki,
Greece.
Anatoxins were detected in 23 (5.11 %) of 450 feed
samples examined during 1974-77. In most samples the
aflatoxin cone. was below EEC recommended levels for
feeds.
301 NUSRATH, M.; NAHDI, S. Occurrence of anatoxins
and other mycotoxins in cattle-feeds from Hyderabad. Indian
Phytopathology (1983) 36 (1) 106-109 [En, 12 ref., 2 tab.]
Dep. Bot., Osmania Univ., Hyderabad 500 007, India.
The feed samples harboured a characteristic mycoflora
producing mycotoxins. Aflatoxin B1 was extracted from all
simple and mixed feeds and from most of the ingredients
studied. The max. amount of aflatoxin B1 was found in
groundnut cake and cotton cake. Aflatoxin B2 was found in
oil cakes of sunflower and maize, and also in husk.
Considerable quantities of ochratoxin A and sterigmatocystin
were observed in samples of sunflower cake and green gram,
respectively.
302 SCHUH, M. The importance of fusariotoxicoses in
Austrian domestic animals [cattle, swine]. In Proceedings of
the 5th International Conference on Production Disease in
Farm Animals, Uppsala. lOth-/ 2th August 1983. Uppsala,
Sweden; Sveriges Lantbruksuniversitet (1983) 390-394 ISBN
91-576-1751-1 [En, 15 ref.] O!Fusarium.
In suspected mycotoxicoses of pigs and cattle, 52% of
545 suspect feed samples were deoxynivalenol positive (25-25
000 p.p.b.) and 32% of 586 samples were positive for
zearalenone (5-17 500 p.p.b.). The clinical symptoms of the
affected animals are described and correlated with the
mycotoxins present in feeds. Zearalenone alone was involved
in 2 outbreaks of mycotoxicosis in pigs and 1 in cattle,
deoxynivalenol alone was involved in 2 outbreaks in pigs and
both mycotoxins were involved in 3 outbreaks in pigs.

303 COX, N. A.; BAILEY, J. S.; THOMSON, J. E.; JUVEN,
B. J. Salmonella and other Enterobacteriaceae found· in
commercial poultry feed. Poultry Science (1983) 62 (II)
2169-2175 (En, 24 ref.] USDA, Richard B. Russell Agric.
Res. Center, PO Box 5677, Athens, Georgia 30613, USA.
Poultry feed (mash and pelleted) and meat and bone
meal samples were collected from ten commercial mills in
Georgia, Florida and North Carolina. All samples were
analysed for Enterobacteriaceae count (ENT) and
Salmonella. The genus and species of the various
Enterobacteriaceae present were a'Iso determined. The
average ENT for mash, pelleted, and meal samples was log
4.1, 0.8, and 1.8/g, respectively. Enterobactenaceae were
present in 100, 60, and 92% and Salmonella in 58, 0, and
92% of the mash, pelleted, and meal samples, respectively.
Overall, the Enterobacteriaceae most frequently isolated from
all samples were Enterobacter agglomerans, E. cloacae, and
Klebsiella pneumoniae. Although no Salmonella was found
in the pelleted samples, the presence of other
Enterobacteriaceae suggests that commercial pelleting may
hot totally destroy Salmonella since their heat resistance is
similar to that of the. other organisms found.
304 IZQUIERDO CORSER, P. 0. [Presence of anatoxins in
some animal feeds.] Presencia de aflatoxinas en algunos
alimentos para animates. Ciencias Veterinarias, Maracaibo,
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Venezuela (1976) 6 (4) 267-289 [Es, en, 46 ref.; published
1982] Fac. Ciencias Vet., Universidad de Zulia, Maracaibo,
Venezuela.
Aflatoxin was detected by thin-layer chromatography
in 21 of 26 samples of feed, in amounts ranging from 2 to
225 ~gfkg. One sample of maize contained 225 Jtg aflatoxin
8 1 per kg, while two samples of cottonseed meal contained
111 and 117 ~g. Aflatoxins 8 21 G1 and G2 were also present,
in smaller amounts in some samples.

305

HOLMBERG, T.; PETTERSSON, H.; NILSSON, N. G.;
A case of aflatoxicosis in
fattening calves caused by aflatoxin formation in inadequate
formic acid treated grain. Zentralblatt fiir Veteriniirmedizin,
A (1983) 30 (9) 656-663 [En, de, es, fr, 21 ref.] Nat. Vet.
Inst., S-750 Uppsala, Sweden.
Several cases of spontaneous aflatoxicosis occurred in a
herd of fattening calves. The clinical symptoms were
nonspecific except that rhinitis and epistaxis were frequently
seen. Damage of the liver was the main macroscopic and
histological finding in dead and slaughtered animals. In the
grain mixture (75% barley and 25% oats) fed to the calves
an abundance of Aspergillus flavus and high concentrations
of aflatoxin (8.2 mgfkg) were found. Isolates from the A.
jlavus strain produced high levels of aflatoxin after only 4
days in culture an aflatoxin-producing media. Low levels of
aflatoxin were found in liver and kidney from 2 slaughtered
7-month-old calves from the affected herd. In the grain
mixture ochratoxin A (I mgfkg) was found. Ochratoxin A or
pathological changes that could be caused by ochratoxin A
were not found in dead or slaughtered animals from the
·
affected herd.
GORANSSON, B.; GROSSMAN, R.

306 C6TE, L. M.; REYNOLDS, J. D.; VESONDER, R. F.;
BUCK, W. B.; SWANSON, S. P.; COFFEY, R. T.; BROWN, D.
C. Suney of vomitoxin-contaminated feed grains in
midwestern United States, and associated health problems in
swine. Journal of the American Veterinary Medical
Association (1984) 184 (2) 189-192 [En, IS ref.] J.D.
Reynolds, Anim. Dis. Diagnostic Lab., Dep. Agric.,
Centralia, Illinois 62801, USA.
During the 1981 maiZe harvest season in Illinois and
surrounding states, cold wet weather enhanced the growth of
Fusarium graminearum, with resulting contamination by
vomitoxin and, to a lesser extent, zearalenone. Of 342 feed
samples analysed, 274 contained vomitoxin at a concentration
ranging from 0.1 to 41.6 mgfkg (mean, 3.1) and 40 samples
contained zearalenone at a concentration ranging from 0.1 to
8 mgfkg (mean, 0.66). Animal health problems and reduced
growth performance were observed mainly in swine fed
rations contaminated with vomitoxin. The predominant
clinical complaints, in decreasing frequency were:
reproductive problems (50%), feed refusal (43%), reduced
weight gain (25%), diarrhoea (17%), death (14%), and
vomiting (II%).

GRAIN AND PUlSES
See also absts. 609, 611
307

CHAGAS, E. F. DAS; COELHO, I. P.; RODRIGUES, F. J.

0. [Noxious insects of Maranhio. 1. Entomofauna of stored
food products.] Insetos nociyos do Maranhao. 1.
Entomofauna de produtos alimenticios armazenados. Anais
da Sociedade Entomo16gica do Brasil (1982)
II (2)
221-226 [Pt, en, 7 ref.] Departamento de Biologia,
Universidade Federal do Maranhao, 65000 Sao Luis,
Maranhao, Brazil.
Some 46 samples of rice, maize and cowpeas (Vigna
unguiculata) wer~ collecte~ from stores in Ma~anh3o Sta~e.
Brazil, and exam1ned for msect pests. Seven msec~ sp~1es
were found, Sitotroga cerealelfa (01.) and S1t~ph1lus
zeamais (Motsch.) were the most 1mportant pests of nee and
maize and Callosobruchus maculatus (F.) the most
important pest of cowpeas. The species of secondary
importance found were Tribolium castaneum (Hbst.) and
Oryzaephilus surinamensis (L.), both attacking rice and
maize, Cryptolestes turcicus (Grouv.) (Laemophloeus
turcicus) attacking rice, and Lasioderma serricorne (F.)
attacking cowpens.
308 HAYWARD, L. A. W. Central grain storage in the
Sahel. Tropical Stored Products Information (! 983) No.
46, 31 [En, I fig.] BP 1964, Dakar, Senegal.

During 7 years' experience (1976-83) of long-term
central storage of bagged grain in the Sahel (Senegal and
Mali), 3 storage techniques have been introduced to minimise
insect infestation, particularly by Trogoderma granarium
Everts, and consequent losses. It is concluded that sealed
stores suitable for total store fumigation offer the best and
most economical protection for long-term storage without the
need for using contact insecticides. The protection of bagged_
grain using impregnated cotton sheets has been shown to be
effective in Mali and is being extended to Senegal; this
method may be suitable for use in conventiOnal warehouses if
no sealable stores are available.
309 NAYEEMULLAH, M.; NIAZ, I. Deterioration of stored
grains due to fungi. Progressive Farming (1982) 2 (5)
17-19 [En] Agric. Res. Council, Karachi, Pakistan. From
Abstracts on Tropical Agriculture 9, 45416.
General information is given on fungi infecting stored
grains including losses caused by fungi, pre-storage fu!lgi
(field infection) and storage fungi. Factors promotmg
develof.ment of storage fungi are outlined and methods of
contra , safe storage criteria and mycotoxins are discussed.
310

PALMGREN, M. S.; LEE, L. S.; DELUCCA, A. J., II;
A. Preliminary study of mycoflora and
mycotoxins in grain dust from New Orleans area grain
elevators. American Industrial Hygiene Association Journal
(1983) 44 (7) 485-488 [Eo, 18 ref., 4 fig., 2 tab.] Tulane
Univ., Sch. Public Health, New Orleans, La. 70112, USA.
Toxinogenic fungi isolated from settled dust samples
from grain elevators included Aspergillus terreus, A.
fumigatus, members of the A. f/avus and A. glaucus groups,
Penicillium corylophilum, P. eye/opium, P. puberulum, P.
viridicatum and Fusarium moniliforme [Gibberella
fujikuroi]. A procedure involving thin layer chromatography
is described to extract ochratoxins, aflatoxins and
zearalenone simultaneously from grain dust. In 50 g samples
the lowest level of detection for zearalenone was 50 ngjg. for
ochratoxin, 10 ngfg, and for aflatoxin, 5 ngfg. None of the
15 dust samples collected at various locahons in 2 grain
elevators and their associated transfer facilities contained any
detectable amount of aflatoxins or ochratoxin A, but 10
samples contained zearalenone at 25-100 ngfg.
CIEGLER,

311 HODGES, R. J. Stored products pests and remote
moisture sensors. Journal of Stored Products Research
(1983) 19 (4) 203-208 [En, 2 ref., 3 fig., 4 tab.] Storage
Dep., Tropical Products lnst., London Rd, Slough, Berks
SL3 7HL, UK.
Moisture sensors, containing insecticide-treated grain
and implanted into an experimental bulk of wheat, acted as
ready-made insect traps. The presence of dead insects in the
sensors gave a clear mdication of the insect distribution in
the bulk. Laboratory tests have shown that the number and
proportion of Tribolium castaneum, Oryzaephilus
surinamensis, Cryptolestes ferrugineus and Sitophilus oryzae
entering the sensors depends upon both the filler and the
surrounding medium. Paddy proved to be a medium in which
wheat or brown rice filler would attract particularly large
numbers of insects but, in general, brown rice was found to
be the more attractive. It was shown that the filler must be
treated with insecticide. Fillers to which only fun~icide was
admixed subsequently became heavily infested, givmg rise to
much lower moisture meter readings than the controls. In
contrast, insecticide·treated fillers killed those insects in
contact with them and gave readings that were higher than
the control, although by not more than 0.8% moisture
content. The reason for, and possible significance of, the
slight increase in readings is discussed. It was concluded that
for very accurate moisture measurements it would be best to
choose the least attractive filler and treat it with an
insecticide and insect repellent. In situations where slight
inaccuracy in readings can be tolerated, the efficiency of the
sensors as insect traps could be increased by loading them
with the most attractive filler, treated with an insecticide.
The sensors could supplement data obtained from routine
insect sampling and could be used in circumstances where
conventional methods cannot be employed.

Barley, Oats, Rye
312
HILL, R. A.; LACEY, J. Penicillium species
associated with harley grain in the UK. Transactions of the
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British Mycological Society (1984) 82 (2) 297-303 [En, 35
ref., 4 tab.] Rothamsted Exp. Sta., Harpenden, Herts., UK.
Few of the 33 spp. and their teleomorphs from barley
seed were isolated before harvest and these were mostly spp.
characteristic of storage, but P. pedemontanum and
Eupenicillium spp. (including E. shearii) were found only in
the field. However, lodging could allow abundant
development of P. hordei, P. granulatum and P. verrucosum
var. eye/opium. with probable penetration of grain tissue. P.
hordei, P. piceum, P. roquefortii and P. verrucosum and its
var. eye/opium were those most frequently isolated from
stored gram. P. spp., initially P. brevicompactum, increased
only when grain was stored with more than 0.87 water
activity (aw;= 18% water content). P. verrucosum occurred at
more than 0.88 aw and other spp. were found as the ·water
activity increased. Spontaneous heating occurred at more
than 0.9 aw and limited growth of all except P. capsulatum,
P. piceum, Talaromyces emersonii and T. thermophUus. P.
verrucosum became abundant when grain ·as incubated at 220'C with 0.9-0.98 a., and formed ochratoxin, especially at
0.98 aw and 10°. Restricting the aeration of stored grain
enabled P. roquefortii to become abundant, especially at I
a.,.., causing the grain to become toxic.
Maize
313 AYUK-TAKEM, J. A.; CHHEDA, H. R.; ECKEBIL, J.
P. Problems and potentials of maize research and
production in Cameroon (Zea mays L.}. Revue Science et
Technique (1982) 2 (4) 5-16 [En, fr, 18 ref., I fig.] IRA
Bambut, BP 80, Bamenda, Cameroon.
This review of maize research and production in
Cameroon includes notes on pests, in. which it is reported
that the most common pests are usually weevils (Sitophilus
spp.) in storage, and Busseola fusca (Fuller), Sesamia
ca/amistis Hmps. and Chilo parte/Ius (Swinh.) during the
1st 8 weeks when maize is planted in the field.
314 KIRKPATRICK, R. L.; REDLINGER, L. M.; SIMONAITIS,
R. A.; ZETTLER, J. L. Stability and effectiveness of
fenitrothion on corn to control stored-product insects.
Journal of the Georgia Entomological Society (1983) 18
(3) 344-350 [En, II ref.] Stored-Product Insects Research
and Development Laboratory, ARS, USDA, Savannah,
Georgia 31403, USA.
The effectiveness of fenitrothion at 6, 10 or 15 p.p.m.
for the control of insects infesting stored maize grain was
compared with that of malathion, the standard treatment, at
II p.p.m. in studies in the USA. During a !-year storage
period at ambient temperatures, chemical analysis of samples
of the treated grain indicated that there was significant
degradation of residues. Although residue levels decreased to
2 or 6 p.p.m., depending on the initial dosage, fenitrothion
protected the grain from insect damage throughout the
storage period and was superior to malathion in preventing
such damage. A total of 9 species of insects was involved in
the tests.
315 DICKENS, J. W.; WHITAKER, T. B. Aflatoxin testing
procedures for corn. In Aflatoxin and Aspergillus flavus in
corn [edited by Diener, U.L.; Asquith, R.L.; Dickens, J.W.].
Auburn, USA; Alabama Agricultural Experiment Station
(1983) 35-37 [En] USDA-ARS N. Carolina State Univ.,
P.O. Box 5906, Raleigh, N. Carol. 27650, USA.
The literature relating to sampling, subsampling and
analysis of maize for aflatoxin is revtewed. Sources of error
in aflatoxin tests and recommended procedures to estimate
and to reduce these errors are described.
316 ROSEN, R. T.; ROSEN, J. D. Quantification and
confirmation of four Fusarium mycotoxins in com by gas
chromatography-mass spectrometry-selected ion monitoring.
Journal of Chromatography (1984) 283, 223-230 [En, 17
ref., 3 fig., 2 tab.] Dep. Food Sci., Cook Coli., P.O.Box 231,
New Brunswick, NJ 08903, USA.
A rapid method is described for the simultaneous
determination of T-2 toxin, HT-2 toxin, diacetoxyscirpenol
and zearalenone. Maize samples (lO g) are extracted with
methanol, defatted with hexane and subsequently cleaned,up
using both reversed-phase and normal-phase Sep-Pak
cartridges. Confirmation of identity is made by gas
chromatography-mass spectrometry~selected ion momtoring
of J. ions characteristic of the trimethylsilyl derivatives of the
mycotoxins. Confirmation of identity as well as quantitation
can be achieved at levels of approx. 20-50 p.p.b., depending

on the mycotoxin. Detection limits are estimated at 1-20
p.p.b. Recoveries at the 46-111 p.p.b. level ranged from 80103% with coefficients of variation ranging from 1.6 to
14.2%.
317
HILL, R. A.; WILSON, D. M.; BURG, W. R.;
SHOTWELL, 0. L. Viable fungi in corn dust. Applied and
Environmental Microbiology (1984) 47 (I) 84-87 [En, 25
ref., 4 tab.] Dep. Pf. Pathol., Univ. Georgia, Coastal Plain
Exp. Sta., Tifton, Ga. 31793, USA.
The most abundant fungi in maize dusts in southern
Ga., estimated during various farm and grain elevator
operations during 1979, 1980 and 1982, were Aspergillus,
Cladosporium, Alternaria, He/minthosporium and Fusarium
spp. There was a greater incidence of the Aspergillus flavus
group in the hot, dry year of 1980 compared with the cooler,
wetter years of 1979 and 1982. Fun~i in the maize dusts
sampled numbered between 10 4 and 10 viable propagules/m3
of air. By contrast, outdoor air often contained less than
IO'jm'. Most A. flavus propagules were deposited at stages 3
an 4 of the Andersen sampler, which correspond to the
trachea, primary bronchi and secondary bronchi in the
human respiratory system.
318 ENGELHARDT, G.; RINTELEN, J.; WALLNOFER, P.
R. [Occurrence of toxin-producing mould fungi of the genus
Fusarium on cereals from the 1982 harvest in Bavaria.]
Vorkommen von toxinbildenden Schimmelpilzen der Gattung
Fusarium in Cerealien aus dem Erntejahr 1982 in Bayern.
Bayerisches Lllndwirtschaftliches Jahrbuch (1984) 61 (1/2)
338-347 [De, en, 25 ref., 2 diag., 4 tab.] Bayerische
Landesanstalt fUr Ernffhrung, Munich, German Federal
Republic.
Of 9240 apparently healthy maize kernels c. 7% were
infected. Mucor and Rhizopus spp. predominated, followed
by Fusarium, Acremonium and Penicillium spp. Of the F.
spp. F. verticil/ioides was the most common, followed by F.
f!Oae, F. avenaceum, F. oxySporum, F. graminearum
[Gibberel/a zeae] and F. cu/morum. Zearalenone at 1-275
p.p.m. was formed by I str. of F. poae and by F. culmorum
and G. zeae. Deoxymvalenol was found in 20% of the strs. of
F. culmorum, 84% of those of G. zeae and all isolates of F.
poae. Of 4 strs. of F. avenaceum 2 formed moniliformin.
319 Guo, Y. X.; Ll, J. Y. [A survey of mycotoxicosis in
equines in the Shenyang ;trea caused by the consumption of
mouldy maize.] Chinese Journal of Veterinary Medicine
{Zhongguo Shouyi Zazhi} (1983) 9 (3) 14-16 [Ch] Vet.
Sta., Shenyang Municipality, Liaoning Province, China.
Since October, 1981, a large number of horses, mules
and donkeys belonging to 591 production brigades in six
counties and two state~owned farms in the Shenyang area
died from mycotoxicosis due to the consumption of mouldy
maize. The mortality rate amounted to 0.92% of the total
equine population, and in some brigades reached 70%.
Fusarium moniliforme was isolated from the mouldy maize
experimental feeding of which to healthy horses successfully
reproduced the condition. Cases ceased as soon as the
mouldy maize w3.s withdrawn. Epidemiological features,
clinical signs, pathology, and attempts at treatment are
described.
Rice
See also abst. 703
320
PRAKASH, A.; PASALU, I. C.; MATHUR, K.
C. Evaluation of plant products as grain protectants in
paddy storage. International Journal of Entomology. India
(1982) I (I) 75-77 [En, 8 ref.] DiviSion of Entomology,
Central Rice Research Institute, Cuttack 753006, Orissa,
India.
Ten plant products were tested in India as protectants
against Sitotroga cerealella (01.). Rhyzopertha dominica
(F.) and Sitophilus oryzae (L.) under conditions of natural
infestation of rice stored in bags for 9 months. Based on
grain damage, the most promising substances were dried
leaves of Begonia picta and bel (Aeg/e marmelos), garlic
extract and cake of undi (Calophyllum inophyllum). Except
for undi cake, they showed no adverse effects on gram
viability.
321
DHOTMAL, N. J.; DUMBRE, R. B. Relative
susceptibility of some rice varieties to Angoumois grain moth.
Journal of Maharashtra Agricultural Universities (1983) 8

102
(3) 220-222 [En, 6 ref.] Konkan Krishi Vidyapeeth, Dapoli
41 S712, Maharashtra, India.
In the laboratory in India, lO rice varieties commonly
grown in Maharashtra were studied for their relative

susceptibility to Sitotroga cerealella (01.). Fine-grained
varieties were generally more susceptible than coarse-grained
ones. The highest infestation was observed on the variety

Masuri and the lowest on the variety Vikram. The nitrogen
content increased in all rice vaneties after infestation,

probably because the insects deposited nitrogenous substances
such as urine and saliva, while the crude fat content

declined. especially in the susceptible variety Masuri.
322 SINHA, S. P. Effect of initial population density on
the population behaviour of rice weevil, Sitophilus oryzae (L.)
in rice, Uttar Pradesh Journal of Zoology (1982, reed.
1984) 2 (2) 67-71 [En, S ref., I fig.] Department of
Zoology, A. N. Colle~e, Patna 800013, Bihar, India.
The effect of d1fferent initial densities of populations of
Sitophilus oryzae (L.) (S, 10, IS, 20 and 2S pairs of weevils
per container) on their subsequent population growth was
studied in stored rice at room temperature and humidity in
the laboratory in Patna, India. The maximum rate of
population growth was recorded in containers with 5 pairs of
weevils and the minimum rate in those with 25 pairs.
PRAKASH, A. Varietal resistance of stored rice grains
to Rhyzopertha dominica Fabr. (Coleoptera: Ilostrychidae).
Uttar Pradesh Journal of Zoology (1982, read. 1984) 2 (2)
89-92 [En, 12 ref.] Division of Entomology, Central Rice
Research Institute, Cuttack-753006, Orissa, India.
The varietal resistance of 20 cultivars of stored rice to
Rhyzopertha dominica (F.) was studied in the laboratory in
Cuttack, India. The susceptibility index was measured in
terms of the length of the development period and numbers
of progeny of beetles reared on the different cultivars. The
silica content of the husk was found to be negatively and the
alkali SP,reading values positively correlated with the
susceptibility index. Husk thickness and grain type were not
significantly correlated with the susceptibility index. Milling
and parboiling of the rice grains had differing effects on the
susceptibility index according to the rice variety involved.
323
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Sorghum, Millet

See also abst. 345
327 BENGSTON, M.; CoOPER, L. M.; DAVIES, R. A. H.;
DESMARCHELIER, J. M.; HART, R, H.; PHILLIPS, M.
P. Grain protectants for the control of malathion·resistant
insects in stored sorghum. Pesticide Science (1983) 14 (4)
38S-398 [En, 14 ref., 4 fig.] Department of Primary
Industries, Indooroopilly, Brisbane 4068, Australia.
Duplicate experiments were carried out on bulk
sorghum stored in South Queensland and in central
Queensland. Bioassays of treated grain, conducted during 6
months' storage, established that fenitrothion at 12 mgjkg +
bioresmethrin at I mgfkg and pirimiphos-mcthyl at 4 mglkg
+ carbaryl at 8 mgfkg controlled typical malathion-resistant
strains of Sitophilus oryzae (L.), Rhyzopertha dominica
(F.), Tribolium castaneum (Hbst.) and Ephestia cautella
(Wlk.). Chlorpyrifos-methyl at 10 mgfkg + pyrethrins at l.S
mgfkg + piperonyl butoxide at 12 mgfkg and fenitrothion at
12 mgjkg + (IRJ-phenothrin at I mg/kg also controlled all
the tested species except E. cauteUa. Chemical assays
established that the residues and rates of breakdown of these
grain protectants on sorghum conformed to the general
pattern for other cereal grains; residues from the above
treatments were below the individual maximum residue limits
recommended by the Codex Alimentarius Commission.
328 KoisHIBAEV,' M. [The role of microorganisms in
lowering the germination of millet seeds.) Miko/ogiya i
Fitopatologiya (1983) 17 (S) 403-409 [Ru, 7 ref., 6 tab.]
Kazakh Res. lnst. Pl. Prot., USSR.
The fungi most commonly found on millet [Panicum
miliaceum] seeds in the field were Sphacelotheca panicimiliacei [S. destruens]. Helminthosporium panici-miliacei,
Alternaria, Cladosporium. Stemphylium and Macrosporium
spp. On stored seeds Penicillium, Aspergillus and
Trichothecium spp. were most fr~uent. Mould fungi began
to develop on stored seeds at 3-S'lC] and 16-17% moisture.
The number of mouldy seeds and loss of germination
increased rapidly with increased moisture and temp. At 19
and 21% moisture stored seeds were quickly colonized, P.
and A. spp. predominating. At less than 17% seed treatment
with Granosan [ethylmercury chloride]. mercurhexan and
TMTC [thiram] completely suppressed the development of
mould fungi, thiram being the best.

324 KUTHUBliTHEEN, A. J. Effect of pesticides on the
seed·borne fungi and fungal succession on rice in Malaysia.
Journal of Stored Products Research (1984) 20 (I) 31-39
Wheat, Buckwheat
[En, 34 ref., 4 tab.] Univ. Malaya, Kuala Lumpur, Malaysia.
Over 40 fungal spp. (23 gen.), including several plant
See also absts. 345, 631
pathogens, were isolated from untreated flowers and seeds.
329 SMITH, L. B. The relationship between wet grain,
Fewer fungi were encountered on flowers still enclosed within
the sheaths and the largest number of fungi was isolated ' Crypto/estes ferrugineus (Coleoptera: Cucujidae) populations,
and heating in wheat stored in granaries. Canadian
from seeds just before harvest. Storage of rice for 6 months
Entomologist (1983) 115 (10) 1383-1394 [En, fr, 18 ref., 7
eliminated many field fungi present on freshly harvested
fig.] Research Station, Agriculture Canada, Winnipeg,
seed. but those persisting on the stored seeds were spp.
Manitoba R3T 2M9, Canada.
capable of grain deterioration and mycotoxin production.
Water added to stored wheat grain in granaries in
Fewer fungi were isolated from seeds treated witll thiram or
Manitoba promoted heating in the autumn and early winter.
A~allol (2-methoxyethyl-mercury chloride) than with
A rapid incrc::ase in populations of Cryptolestes {errugineus
th1ophanate-methyl or the insecticides carbaryl and
(Steph.) where the wheat was wet occurred a(ter heating
malathion. Curvularia spp. predominated on pesticide treated
began and was, therefore, a consequence of the heating and
seed.
not a cause of it.
330 ANDEREGG, B. N.; MADISEN, L. J. Effect of dockage
325 SINGARAVADIVEL, K.; VENKATESAN, V.; RAJ, S.
on the degradation of P4Clmalathion in stored wheat. Journal
A. Prevention of fungal damage in parboiled paddy during
of Agricultural and Footf Chemistry (1983) 31 (4) 700-704
rainy weather- Malaysian Agricultural Journal (1981) 53
[En, IS ref., I fig.,] US Gram Marketing Research
(2) J.20-12S [En, 6 ref., 4 tab.] Tamil Nadu Agric. Univ.,
Laboratory, ARS, USDA, Manhattan, Kansas 66S02 USA.
India.
The degradation of [ 14 C]malathion (!,2-ethy!- 14C label)
The inadequate drying of grains due to intermittent or
in
whole
wheat containing 0, 2.S, S.O or 10% dockage
continuous rains often encourages fungal infection leading to
(ground wheat) was investigated. The effect of storage time
heat development, discoloration and breakage. The fungal
on the degradation of [14 C]malathion in wheat containing
damage becomes more severe when unexpected showers
2.S% dockage was also studied. The total quantity of
drench the grain while being yard dried. Application of S%
f14C]malathion residues recovered in the dockage fraction
salt (w/w) and 20 to 30% husk powder, huller bran or huller
mcreased significantly both as the ratio of dockage to whole
husk to parboiled paddy that awaits drying or is rain
grain increased and as the storage time increased. A large
drenched preserved the grains for about a week and
proportion of the radiocarbon recovered from the dockage
prevented fungal damage.
fraction was in the form of unextractable (bound) residues.
As the proportion of dockage in the grain increased, the
326 SUWA, M.; WATANABE, S.; SUGAKAWA, K.; OGAWA,
recovery of volatile 14 C compounds decreased.
K. [Behavior of pathogens during normal temperature
storage of colored rice grains.] Annual Report of the Society
331 BENGSTON, M.; DAVIES, R. A. H.; DESMARCHELIER,
of Plant Protection of North Japan (1983) No. 34, 104-106
J. M.; HENNING, R.; MURRAY, W.; SIMPSON, B. W.;
[Ja, 6 ref., 4 fig., 3 tab.] !wale Prefectual Agric. Exp. Sta.,
SNELSON, J. T.; STICKA, R.; WALLBANK, B.
Takizawa-mura, lwate-gun, Japan.
E. Organophosphorothioates and synergised synthetic

103
pyrethroids as grain proteetants on bulk wheat. Pesticide
Science (1983) 14 (4) 373-384 [En, 8 ref.) Entomology
Branch, Department of Primary Industries, Indooroopilly,
Queensland 4068, Australia.
Organophosphorothioates and synergised synthetic
pyrethroids were used in duplicate field trials carried out on

influenced the maximum temperature of the _grain during

heating. The mortality obtamed (80.6-100%) depended

lar~ely on maximum grain temperature, complete mortality

bemg obtained consistently with maximum grain
temperatures of 64.9°C or higher. In contrast, variation in

mean residence time (120-240 s) had no significant

bulk wheat in commercial silos in Queensland and New
South Wales. Laboratory bioassays using malathion-resistant

influence on either maximum grain temperature or insect

strains of insects were carried out on samples of treated
grain at intervals over 9 months. These established that all

335

treatments were generally effective. Deltamethrin at 2 mg/kg
+ piperonyl butoxide at 8 mgfkg, fenitrothion at 12 mg/kg
+ fenvalerate at I mg/kg + piperonyl butoxide at 8 mgfkg,
fenitrothion at 12 mgfkg + phenothrin at 2 mgfkg +
piperonyl butoxide at 8 mgfka and pirimiphos-methyl at 4
mg/kg + permethrin at I mg kg + piperonyl butoxide at 8
mg/kg controlled common fie d strains of Sitophi/us oryzae
(L.) and Rhyzopertha dominica (F.) .. Against a highly
resistant strain of S. oryzae, deltamethrin at 2 mgfkg +
piperonyl butoxide at 8 mg/kg was superior to the remaining
treatments. All treatment combinations completely prevented
pro~eny production in Tribolium castaneum (Hbst.), T.
conjusum Duv, and Ephestia cautel/a (Wik.). Residues of
deltamethrin, fenvalerate, permethrin and phenothrin were
determined and shown to be highly persistent on stored
wheat. During milling, residues accumulated in the bran
fractions and were reduced in white flour. They were not

significantly reduced during baking.
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ANDEREGG, B. N.; MADISEN, L. J.

Effect of

insecticide distribution and storage time on the de~dation of
[l 4 C)malathion in stored wheat. Journal oj Economic

Entomology (1983) 76 (5) 1009-1013 [En, 13 ref.] US
Grain Marketing Research Laboratory, ARS, USDA,
Manhattan, Kansas 66502, USA.
The degradation of [14Clmalathion in stored wheat
grain in which 5 or I 00% of the kernels had been treated
with the same overall amount of insecticide was examined
over a 12-month period in studies in the USA. There was no
difference in the degradation of the insecticide in either
treatment. Over the storage period, quantities of chloroformsoluble radiocarbon decreased, whereas those of water-soluble
and unextractable residues increased. Quantities of volatile
radiocarbon reached a peak after 6 months. Tribolium

castaneum (Hbst.) developed more slowly in the presence of
unextractable residues than in their absence, although such
bound residues were not acutely toxic to adults and did not

affect the number of progeny.
333

BARRER, P. M.

A field demonstration of odour-based,

host-food finding behaviour in several species of stored grain

insects. Journal of Stored Products Research (1983) 19 (3)
105-110 [En, 21 ref., I fig.) CSIRO Division of Entomology,
PO Box 1700, Canberra City, ACT 2601, Australia.
In order to demonstrate odour-based food-finding
behaviour in field populatimi.s of insect pests of stored grain,
traps were inserted into the fabric of fully sealed, earthwalled stores covered in poly(vinyl chloride) at 2 sites in

New South Wales. CryR_tolestes ferrugineus (Steph.),
Rhyzopertha dominica (F.) and Tribolium castaneum
(Hbst.) were trapped fairly frequently, as were the less
harmful Carpophilus dimidiatus (F.), Typhaea stercorea
(L.) and Ahasverus advena (Walt!). Trap odours from stored
wheat increased the numbers of insects trapped as compared
with traps without odours (with the internal ventilation hole
sealed). Several other species, mainly associated with moist
grain, were also captured. The results are discussed in
relation to the abundance of stored-product pests in the
trapping area.

334

EVANS, D. E.; THORPE, G. R.; DERMOTT, T.

The

disinfestation of wheat in a continuous.flow fluidized bed.

Journal of Stored Products Research (1983) 19 (3) 125-137
[En, 16 ref., 10 fig.) CSIRO Division of Entomology, PO
Box 1700, Canberra, ACT 2601, Australia.
A continuous-flow, fluidized bed heating system was
used to study the effect on immature sta~es of Rhyzoperlha
dominica (F.) in stored wheat in Austraha. A mathematical
model was formulated to represent longitudinal mixing within

the bed. An increase in the number of baffles (and thus
chambers) within the bed decreased the degree of dispersal.
Dispersal within a heating bed of 4 chambers did not appear
to influence insect mortality. The inlet air temperature

(77.8-90.1 'C), initial grain temperature (15.2-27.2'C) and
number of chambers within the heating bed (4 or 8) all

mortality.
EDWARDS, J. P.; SHORT, J. E.

Evaluation of three

compounds with insect juvenile hormone activity as grain
protectants against insecticide-susceptible and resistant strains

of Sitophilus species (Coleoptera: Curculionidae). Journal of
Stored Products Research (1984) 20 (I) 11-15 [En, 17 ref.,
I fig.) Ministry of Agriculture, Fisheries and Food,
Agricultural Science Service, Slough Laboratory, Berks., UK.
Three compounds with insect juvenile hormone activity
were tested as protectants for wheat grain against one
insecticide-susceptible and 2 insecticide-resistant strains of
Sitophilus granarius (L.). Neither JH-1 [methyl 7-ethyl-9-

(3-ethyl-3-methyloxiranyl)-2,6-nonadienoate) nor methoprene
gave complete control of S. granarius at 100 p.p.m. whereas
fenoxycarb (Ro 13-5223) was effective at only 5 p.p.m.
There was no loss of biological activity of this last compound
even after treated grain was stored at 25°C and 70% RH for
12 months, and it was also found to be highly active against
susceptible strains of S. oryzae (L.) and S. zeamais Motsch.
There was no evidence that 2 insecticide-resistant strains of
S. granarius were cross-resistant to any of the compounds

tested.
336

ARMITAGE, D. M.; STABLES, L. M.

Effects of

aeration on established insect infestations in bins of wheat.
Protection Ecology (1984) 6 (I) 63-73 [En, II ref., 1 fig.)

Slough Laboratory, MAFF Agricultural Science Service,
Slough, Berks SL3 7HJ, United Kingdom.
In studies in the United Kingdom, 4 bins (each with a

capacity of 30 t) containing wheat at about 14% moisture
content, were artificially infested with Oryzaephilus
surinamensis (L.). Natural infestations of Sitophilus
granarius (L.) and Cryptolestes ferrugineus (Steph.) were
also present. Two of the bins were intermittently aerated

from the start of the study, I was aerated for I week after

~rain

heating occurred and l remained unaerated. Both the
mtermittently-aerated bins remained cooler than the other
that heated due to insect activity. However, 0. surinamensis,
S. granarius and C. ferrugineus were still found in the
aerated bins after 20 months of storage. More examples of
0. surinamensis were trapped round the bases of aerated
than of unaerated bins, but the time of the maximum
capture of insects did not always coincide with periods during

which air was being blown through the bins.
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HAGLER, W. M., JR.; TYCZKOWSKA, K.; HAMILTON,

P. B. Simultaneous occurrence of deoxynivalenol,
zearalenone, and aflatoxin in 1982 scabby wheat from the
midwestern United States. Applied and Environmental

Microbiology (1984) 47 (I) 151-154 [En, 28 ref., I tab.]
Dep. Poultry Sci., N. Carolina State Univ., Raleigh, N.
Carol. 27650, USA.
Deoxynivalenol was identified in 31 of 33 samples of

wheat of the 1982 crop year from Kans. and Neb.;
zearalenone was identified in 3 of 33 samples and aflatoxin

B1 in 23 of 31 samples. One 1982 wheat sample from Ill. and
l from Texas were also contaminated with deoxynivalenol at

1200 and 600 ngfg, respectively. None of the samples
contained detectable T-2 toxin. The mean cone. of

deoxynivalenol was 1782 ± 262 ngfg, and the aflatoxin B1
cone. ranged from 0.8 to 17 ngfg, with a mean of 3.37 ±
0.7. Zearalenone cone. of the 3 positive sam~les were 35, 90

and 115 ngfg. However, dens1ty segregation of 2 other
samples wh1ch tested negative yielded light fractions,
comprising less than 2% of the samples, contaminated at 230
and 254 ng/g zearalenone; calculated zearaleone cone. of
these 2 samples were below the limit of detection of the

method. The

hi~h

frequency of aflatoxin B 1 and

deoxynivalenol 1n wheat from the 1982 crop is
unprecedented, as is the simultaneous contamination of
samples with deoxynivalenol, zearalenone and aflatoxin B1.

338

MAGAN, N.; LACEY, J.

Effect of temperature and pH

on water relations of field and storage fungi. Transactions of

the British Mycological Society (1984) 82 (I) 71-81 [En,
27 ref., 7 fig., 5 tab.) Rothamsted Exp. Sta., Harpenden,
Herts., UK.
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In in vitro studies using wheat extrar.t agar on groups
of field fungi, Aspergillus and Penicillium spp. isolated from
freshly harvested and stored wheat grain min. water activity
(aw) necessary for germination, growth and sporulation varied
considerably within and between the 3 groups. For spore
germination field fungi required from 0.85 aw (Alternaria
alternata, Cladosporium herbarum) to 0.9 (Verticil/fum
lecanii); Aspergillus spp. 0.71 (A. amste/odami)-0.86 (A.
fumigatus); and P. spp. 0.79 (P. piceum)-0.83 (P.
roqueJortii). The min. aw tolerated close to the opt. temp. for
growth was usually lower than that under sub-opt.
conditions. Altering the pH from 6.5 to 4 increased the min.
aw for germination by about 0.02 at opt. temps. and 0.05 at
marginal temps. The change in pH also increased the
number of days before germination. In general,germination
occurred at a lower aw than linear growth, which in turn was
at a lower aw than asexual sporulation.
MAGAN, N.; LACEY, J. Effect of water actiYity,
339
temperature and substrate on interactions between field and
storage fungi. Transactions of the British Mycological
Society (1984) 82 (!) 83-93 [En, 28 ref., 6 fig., 7 tab.]
Rothamsted Exp. Sta., Harpenden, Herts., UK.
Field and storage fungi from freshly harvested and
stored wheat demonstrated a wide range of interactions on
malt and wheat extract agars. A numerical Index of
Dominance (/o), derived from individual fungi, varied with
water activity (aw). temp. and substrate. Epicoccum nigrum
[E. purpurascens] and Fusarium culmorum were the only
field fungi that com.ll"ted successfully against other fungi in
both substrates whtle Alternaria alternata, Cladosporium
spp. and Verticillium lecanii were all uncompetitive,
intermingling freely with many Aspergillus and Penicillium
spp. Of the P. spp., P. brevicompactum and P. hordei
predominated although P. verrucosum var. cyclopium and P.
roquefortii were favoured by malt and wheat extract,
respectively. P. piceum competed well against field and
storage fungi but only at 30'C. A. candidus and A. nidulans
were the most competitive of the A. spp., but only at 25 and
30°. while A. fumigatus was competitive at 30° only. A.
repens and A. versicolor were uncompetitive regardless of aw.
Temp. variations (15-30°) were accompanied by changes in
Io scores. Total lo scores of predominant fungi were usually
lower on wheat extract than on the richer malt agar.
Detailed microscopic examination of the interaction zones
revealed granulation and vacuolation of hyphal cells and
increased branching but no changes in permeability of the
affected cells, loss of metabolic activity or cell death.
340 GHOSH, J.; NANDI, S. N.; NANDI, B.; THOMKE,
S. Acceptability and pathological changes in organs of rats
fed wheat contaminated with a mixed culture of Aspergillus
and Penicillium species. Nordisk Veterinaermedicin ( 1983)
35 (10) 364-371 [En, sv, 21 ref., 6 fig.] Dep. Botany,
Murdwan Univ., West Bengal, India.
Damp grain inoculated with a mixture of spores frOm
six species of Aspergillus and from Penicillium jenseni
became mouldy after· storage at about 30'C for 45 days.
Rats fed the mouldy grain for a month lost appetite and
body weight. Pathological changes were present in liver,
lungs, heart, spleen and kidneys.
Pulses

See also absts. 620-621
341 EPINO, P. B.; MORALLO·REIESUS, B. Mechanisms of
resistance in mungbean (Vigna radiata (L.) Wilczek) to
Callosobruchus chinensis (L,). Philippine Entomologist
(1982) 5 (4) 447-462 [En, 23 ref., I fi~.] Department of
Entomology, IRRI, Los Banos, Laguna, Ph1liprines.
In laboratory screening tests of seeds. o Vigna radiata
for resistance to Callosobruchus chinensis (L.) in the
Philippines,ll of the varieties appeared resistant, 30
moderately resistant, 6 susceptible and 13 moderately
susceptible. In further tests with the resistant varieties, the
survival, growth index and body weight of bruchids feeding
on them were considerably reduced and the development
period prolonged, but the sex ratio, body length and
fecundity were not affected.
342 KARAPETYAN, A. P. [Tbe ecology and harmfulness of
the bean wee•il Acanthoscelides obtectus (Say) in the
conditions of the Armenian SSR.] Biologicheskii Zhurnal

International Biodeterioration 1984 Vol. 20 No. 2
Armenii (1983) 36 (8) 647-651 _[Ru, en, armenian, 14 ref.]
lnstitut Zoologii, AN Armyanskoi SSR, Erevan, USSR.
The ecology, cold hardiness and harmfulness of
Acanthosce/ides obtectus (Say), which has frequently been
introduced into the Armenian SSR but has only recently
become acclimatised to the region and is becoming a serious
pest of bean (Phaseolus vulgaris) both in the field and in
storage, were studied in the laboratory and in field tests. The
results indicated that in order to obtain 100% mortality of all
stages of the pest. it was necessary to store beans at -It °C
for at least I day, -9'C for at least 3 days, -8'C for at
least 4 days, -6'C for at least 12 days or -1 'C for at least
15 days. Infestation in the field was first observed in early to
mid-July and only in fields that were close to a store
containing infested bean seeds, from which the pest emerged.
It is recommended that the pest should be controlled by
freezing.
343 GATEHOUSE, A. M. R. The role of trypsin inhibitors
in conferring bruchid resistance in cowpea. In lOth
International Congress of Plant Protection 1983. Volume 2.
Proceedings of a conference held at Brighton, England.
20-25 November. 1983. Plant protection for human welfare.
Croydon, UK; British Crop Protection Council (1983) 839
[En, 3 ref.] Department of Botany, Durham University, DHI
3LE, United Kmgdom.
Resistance in cowfea [Vigna unguiculata] to
Callosobruchus maculatus F.), a pest of the stored seeds,
has been shown to be due to vanous biochemical factors,
especially the elevated levels of trypsin, inhibitor found in a
resistant variety. The effects of the trypsin inhibitor and
other potential antimetabolites were investigated in the
laboratory by allowing larvae to develop on pellets of meal of
susceptible varieties to which the various components had
been added. Increases in development times and decreases in
adult emergence in the presence of trypsin inhibitor led to
the development of a bioassay for resistance to the bruchid in
cowpea.
344 FAM, E. Z. Reducing losses due to insects in faba
beans in Egypt. FABIS Newsletter (1983) No. 7, 48-49
[En, I ref.] Stored Products Research, Plant Protection
Research Institute, Ministry of Agriculture, Dokki, Cairo,
Egypt.
In 1981, the most abundant insect pest of faba beans
[Vicia {aba] in Egypt was Liriomyza sp.; 10% of the field
was infested by Sitona lineatus (L.). Aphis craccivora Koch
was found in all bean-growing areas, A. fabae Scop. occurred
in the Delta area, and A. gossypii Glov. and Myzus persicae
(Sulz.) occurred in the southern region. Bruchus rufimanus
Boh. infests the crop in the field and later develops on the
stored seeds. The pre-harvest measures recommended for
control include the use of the least susceptible varieties,
fumigation of the seed before planting and spraying the field
crop with methamidophos. The· chemical measures
recommended for the protection of the stored seeds include
seed dressings with katelsousse (a local mixture containing
84% rock phosphate and 16% ground sulfur used at 1%),
0.2% of a mixture containing 0.05% pyrethrins and 0.8%
piperonyl butoxide, malathion (as a I% dust applied at 800
gjtonne or in a liquid formulation containing 57% a.i.,
applied at 14 ml in 350 ml water/tonne) or silica gel at
0.16%. Fumigation with carbon disulfide, methyl bromide
and phosphine is recommended to free stored faba beans
from insect infestation.

FLOUR AND BAKERY PRODUCTS
345 SEIFELNASR, Y. E.; HOPKINS, T. L.; MILLS, R.
B. Olfactory responses of adult Tribolium castaneum
(Herbst), to Yolatiles of wheat and millet kernels, milled
fractions, and extracts. Journal of Chemical Ecology (1982)
8 (12) 1463-1472 [En, 14 ref., 2 fig., 5 tab.] Dep. Entomol.,
Kansas State Univ., Manhattan, Kans., USA.
A light-sensitive apparatus was used to record the
olfactory responses of red flour beetle, T. castaneum. Wheatgerm volatiles from intact germ or solvent extracts were
generally more attractive than volatiles of wheat endosperm
or wheat bran. Whole millet flour or fermented millet flour
volatiles were more attractive than those from whole millet
kernels or millet starch.
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Flour
See also abst. 331

OIISEEDS, NUTS, VEGETABLE OilS
See also abst. 255
Oil seeds

346 WRIGHT, V. F.; BURROUGHS, R. Mold-damaged
grain sorghum as a diet for three stored.-grain beetles
(Coleoptera). Environmental Entomology (1983) 12 (2)
558-560 [En, 7 ref.] Department of Entomology, Kansas
State University, Manhattan, KS 66506, USA.
Tribolium castaneum (Hbst.), Cynaeus angustus
(Lee.) and Cryptolestes pusillus (Schonh.) were reared in
the laboratory in the USA on flours prepared from sorghum
grain that had been stored with different levels of moisture
and therefore different degrees of invasion by moulds. Flours
with fungi of the groups of Aspergillus glaucus and A.
candidus were better media for the growth of the beetles
than flours that were not derived from mouldy grain. Grain
that was additionally invaded by Penicillium citrinum
inhibited the growth of T. castaneum, caused 100% mortality
in C. pusillus, but supported larval growth in Cynaeus
angustus as well as the untreated control. Reproduction in T.
castaneum was enhanced on all mould-damaged flours, and
in Cryptolestes pusillus the number of progeny per female
increased on flours supporting increased larval size.
347 KHAN, A. R.; BHUIYAN, A. R. Effect of foods on the
sex ratios of the flour beetle, Tribolium confusum.
Entomologia Experimentalis et Applicata (1983) 34 (I) 123
[En, 5 ref.] Department of Zoology, Rajshahi University,
Bangladesh.
The effect of rearing larvae on 4 different tyrs of
flour (whole-meal, gram (Cicer arietinum), pea an redlentil) on the sex ratio of pupae of the stored-products pest
Triholium confusum Duv. was determined in laboratory
studies in Bangladesh. The results showed that significantly
more females than males were produced on the gram and
red-lentil flours.

SUGAR AND CONFECTIONERY
PRODUCfS
Confectionery

See also absts. 247, 261
348 SIMONI, F.; BALDACCINI, G.; BIANUCCI, P. [Quality
control for cream confectionery.] Controllo di qua1ita sui
prodotti di pasticceria alia crema. Industrie Alimentari
(1983) 22 (205) 337-341 [It, en, 6 ref.] Lab. Multizonale
USL 6, via Vallisneri, 55100 Lucca, Italy;
92 samples of cream confectionery were collected from
dairy factories in Lucca province in 1978al982 (mainly
during May-Sept.). Total bacteria, total coliform and fungal
counts were more than 104 /g in 78.3, 76.7 and 10.9% of
samples, resp. Presence of Escherichia coli in 0.1 g of
product was confirmed ·in 9.8% of samples, while 2.2% were
positive for Staphylococcus aureus (0.01 g of product). No
clostridia or pathogenic enterobacteria were detected. Results
show that although cream confectionery is not a source of
pathogenic enterobacteria, there iS a risk of S. aureus
contamination. At present there is no microbiological quality
control for cream confectionery in Italy. Bacteriological
standards for· cream confectionery are proposed.

349 NGUYEN, V. H.; BIEVRE, C. DE [Fungi isolated from
cakes from Vietnam.] Sur les champignons isoles de gateaux
provenant du Viet-Nam. Bulletin de Ia Societe Franraise de
Mycologie Medicale (1983) 12 (I) 103-106 [Fr, en, 6 ref.]
Lab. Crypto~am., Univ. Rene Descartes, Paris, France.
Digestive disorders after eating these cakes were
reported. Many fungi were isolated including the potentially
toxigenic spp. Aspergillus chevalieri, Penicillium .citrinum, P.
griseofulvum and Epicoccum purpurescens.

See also abst. 700
350 REDDY, A.'S.; REDDY, S. M. Elaboration of
rilycotoxins by fungi associated with til (Sesamum indicum
L.). Current Science, India (1983) 52 (12) 613-614 [En, 7
ref., I tab.] Dep. Bot., Kakatiya Univ., Warangal 506 009,
India.
Thirty six fungi were isolated from lOS seed samples
and screened for their toxigenic potentials. The mycotoxins
detected and the fungi producing them included [aflatoxins]
G 1 and B1 (Aspergillus flavus), gliotoxin (A. fumigatusl,
sterigmatocystin (A. nidulans), ochratoxin (A. ochraceus ,
patulin (A. terreus), fusarenon-X (Fusarium oxysporum ,
diacetoxyscirpenol (F. scirpi), zearalenone (F. semitectum ,
napthazarin derivatives, fusarubin, javanicin and anhydro
fusarubin (F. so/ani) and citrinin (P. citrinum).
Nuts

See also abst. 618
351
HAYASHI, T.; 0HTA, H.; HAYAKAWA, A.;
KAWASHIMA, K. Effect of gamma-irradiation and
cold-storage on the .sucrose content of chestnuts. Journal of
Japanese Society of Food Science and Technology (1983)
30 (10) 557-561 [En, 10 ref.] National Food Research
Institute, Ministry of Agriculture, Forestry and Fisheries,
Tsukuba-gun, Ibaraki-ken, 305 Japan.
Sweet chestnuts, cv. Ishizuchi, were irradiated or not
at dosages between 0.25 and 1.5 kGy before storage in
darkness at 1, 5 or l0°C. The sucrose content rose as the
storage temperature fell and was .also enhanced by
irradiation (optimum dosage 0.5-1 kGy). Spoilage
(principally through fungal infection) increased with storage
temperature and losses were very high at 10°; irradiation did
not damage chestnuts significantly and spoilage was
negligible at 1° regardless of dosage.
352 DARAMOLA, A. M. Studies on the control of kola nut
weevils (Balanogastris kolae and Sophrorhinus spp.;
Coleoptera, Curculionidae) during storage in ·south western
Nigeria. Tropical Stored Products Information (1983) No.
46, 11-16 [En, fr, es, 17 ref., I fig.] Institute of Agricultural
Research and Training, Ife University, Moor Plantation,
PMB 5029, lbadan, Nigeria.
A survey was carried out in the main kola-producing
areas of south-western Nigeria on the measures used by
farmers to control the curculionids Balanogastris kolae
(Desbr.) and Sophrorhinus spp. infestin~ stored kola nuts,
and the effectiveness of propoxur (Unden) ·in controlling the
weevils was studied. About 96% of the people interviewed
used chemicals for control, either alone or tn combination
with sorting of infested nuts prior to storage; 77% of these
used lindane (gamma-BHC) and 10% used alum potash,
while 13% could not name the chemicals used. The most
common method of application was soaking of infested nuts
in solutions of the chemicals, the amounts used depending on
a visual estimate of the level of infestation. Propoxur at
0.06% was highly effective, causing 75-100% pupal
mortality and 77-92% adult mortality 14-21 days posttreatment.
353
FENILI, G. A.; DALLAl, R.; ABUKAR, M.
M. [Groundnut pests in Somalia.] I fitofagi dell'arachide in
Somalia. Rivista di Agricoltura Subtropica/e e Tropicale
(1983) 77 (3) 343-350 [It, en] Istituto Sperimentale di
Zoologia Agraria, Cattedra di Entomologia Agraria
Tropicale e Subtropicale, UniversitA degli Studi di Firenze,
Florence, Italy.
The arthropod and nematode pests of groundnut were
studied in .Somalia. The insects included Collembola, Isoptera
(mostly Odontotermes spp.) and Orthoptera. Coleoptera are
examined in more detail; the most injurious species .are
Schizonycha vastatrix Chiaramonte and Gonocephalum
simplex (F.) on the growing plant and Trogoderma
granarium Everts and Oryzaephilus mercator (Fauv.) on the
stored groundnuts. Hemiptera included Aphis craccivora
Koch and A. gossypii Glov., which so far are more prevalent
in neighbouring countries than in Somalia itself, but which
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as vectors of several viruses present a real potential risk.
Lepidoptera included Spodoptera littoralis (Boisd.),
Heliothis armigera (Hb.) ( Chloridea obsoleta auct.) and
Diacrisia investigatorum (Karsch), of which the first species
is the most injurious. Notes are given on the biology and
control of the most important species.
354 SLAY, W. 0.; RISSE, L. A.; MILLER, W. R.; PEARSON,
J. L.; POMPLIN, J. A. Development of low-oxygen
atmosphere containers for maintaining the quality of peanuts
and other food products during domestic and export shipment
and storage. In Control of the microbial contamination of
foods and feeds in international trade: microbial standards
and specifications [edited by Kurata, H.; Hesseltine, C. W.j.
Tokyo, Japan; Saikon Pubhshing Co., Ltd. (I 982) 249-266
[En, 25 ref., 5 fig., 4 tab.] Natn. Peanut Res. Lab., Dawson,
Ga. 31742, USA.
The design, development and testing of low·o~ygen
containers and the methods and equipment necessary for
commercial use of postprocessing storage and shipment of
groundnuts, which are particularly prone to mycotoxin
contamination, are discussed. Unpublished data and
observations from many investigationS conducted during the
development of these systems are used to provide a better
understanding and insight into the art and science of
practical application. It is suggested that the systems and
techniques can be used for products other than groundnuts
and because of the stringent requirements in physical
properties of materials used to package groundnuts, other
applications should be much easier and less expensive.
355 BilGRAMI, K. S.; SINHA, K. K.; SINGH, i\,. Chemical
changes in dry fruits during aflatoxin elaboration by
Aspergillus flavus Link ex Fries. Current Science, India
(1983) 52 (20) 960-964 [En, 23 ref., I fig., 2 tab.] Post
Graduate Dep. Bot., Bhagalpur Univ., India.
Max. amount of aflatoxin B 1 (23.4 p.p.m.) was
elaborated on coconut by A. flavus as compared with
almond, cashew, walnut and makhana (Euryale ferox).
Important chemical changes were recorded during aflatoxin
production in dry fruits. There was a significant loss in the
quantity of total, reducing and non~reducing sugars as well
as in ascorbic acid level. An increase in protein and phenol
levels was also noted.

COFFEE, COCOA AND TEA
Cocoa

See also absts. 247, 261
Tea

See also abst. 257

TOBACCO
See also abst. 600
356 KOHNO, M.; CHUMAN, T.; KATO, K.; NOGUCHI,
M. The olfactory response of the cigarette beetle,
Lasioderma serricorne Fabricius, to various host foods and
cured tobacco extracts. Applied Entomology and Zoology
(1983) 18 (3) 401-406 (En, 5 ref., 2 fig.] Central Research
Institute, Japan Tobacco and Salt Public Corporation,
Yokohama 227, Japan.
The relative attraction of various food sources for
Lasioderma serricorne (F.) was determined in olfactometer
tests in Japan carried out to develop a practical trap to
control the pest in tobacco warehouses. The females, but not
the males, were strongly attracted by tobacco leaves. Among
11 other items tested, toasted coffee meal was the most
attractive, a Brazilian variety being superior to 8 other types
tested; however, it was less attractive than cured tobacco
leaves. Tobacco leaves from the lower parts of the plants
were more attractive to the beetle than those from the upper
part, and flue-cured leaves were more attractive than rapidlydried leaves. Turkish tobacco was more attractive than any
of the burley, domestic or flue-cured tobaccos. All the active
substances in cured tobacco leaves could be extracted with
dichloromethane and steam-distillation.
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357 STAIGER, L. E.; QUISTAD, G. B.; SCHOOLEY, D.
A. Stability of [5-"qmetboprene on cigarette filler tobacco
in glass jars and bright leaf tobacco in simulated hogsheads.
Journal of Economic Entomology (1983) 76 (5) 999-1001
[En, 9 ref., 2 fig.] Biochemistry Department, Zoecon
Corporation, Palo Alto, California 94304, USA.
Methoprene, an insect growth regulator, has been
shown to give effective control of Lasioderma serricorne (F.)
and Ephestia e/utella (Hb.) on stored tobacco in the USA.
Laboratory tests were carried out to determine the stability
of [5.l 4Cjmethoprene on cigarette filler tobacco stored in
glass jars for 14 months and bright leaf tobacco stored in
simulated hogsheads for 4 years. The compound was found
to be extremely stable on tobacco. Analysis of the 2 types of
treated tobacco resulted in a recovery of more than 73% of
the applied 14 C dose. Of the recovered radioactivity, ;;.85%
was intact methoprene even after 4 years. As a control, [5·
14 C]methoprene stored in benzene at 4•C for 4 years showed
nearly as much degradation (10%) from autoradwlysis.

SPICES
See also abst. 257

SAUCES, DRESSINGS, SOUPS
See a/so abst. 271

BEVERAGES
See also abst. 247

FRUIT AND VEGETABLE JUICES
358
ROLAND, J. 0.; BEUCHAT, L. R. Influence of
temperature and water activity on growth and patulin
production by Byssochlamys nivea in apple juice. Applied
and Environmental Microbiology (1984) 47 (!) 205-207
[En, 16 ref., I tab.] Dep. Food Sci., Univ. Georgia,
Experiment, Ga. 30212, USA.
The min. water activity (aw) at which B. nivea :~as
capable of growing in apple syrups was 0.915 and 0.886 at
21 and 30•C,respectively. Growth at 37•C was observed at
0.871 aw. Min. aw values for patulin production were 0.978,
0.968 and 0.959 at 21, 30 and 37•C, respectively.
359
McCRACKEN, A. R.; COOKE, L. R.; SEABY, D.
A. Horticultural crop diseases. In Annual Report on
Research and Technical Work of the Department of
Agriculture for Northern Ireland /982. Belfast, Northern
Ireland, UK (1983) 205-207 [En]
Studies on the rotting of harvested apples by
Phytophthora syringae and other fungi are reported.
Metalaxyl + carbendazim and fosetyl AI significantly
reduced rotting by P. spp. but was _not effective against other
fungi. The low level P. rotting observed, despite damage and
inoculation, and the high incidence of Penicillium suggested
that the latter spp. may antagonise and mask Phytophthora
infections. In orchard tests on the chemical control of apple
cankers (Nectria gal/igena) Santar (mercuric oxide)
performed best but thiophanate-methyl was also effective.
Studies on the possible biological control of N. galligena in
autumn leaf scars by Bacillus subtilis are reported.

FRUIT AND VEGETABLES
See also abst. 702
360 LIU, M. A.; MA, P. C. Postharvest problems of
vegetables and fruits in the tropics and subtropics. Shanhua,
Taiwan; Asian Vegetable Research & Development Center
(1983) 14 pp. [En, 36 ref., 3 tab.]
A revtew of the factors affecting postharvest losses in
these crops and recommended practices for reducing these
losses.

Pome fruit
361 NOBLE, J. P.; DRYSDALE, R. B. The role of benzoic
acid and phenolic compounds in latency in fruits of two apple
cultiYars infected with Pezicula malicorticis or Nectria

107

galligena. Physiological Plant Pathology (1983) 23 (2)
207-216 [En, 19 ref., 6 fig.] Birmingham Univ., UK.
P. malicorticis forms a latent infection of apples which
develops into a bitter rot in stored fruits. Phenolic
compounds do not appear to be significant in maintaining
latency in fruits of Cox's Orange Pippin or of Bramley's
Seedling since (a) the cone. of neither total phenolics nor
chlorogenic acid, the major phenolic constitUent of apples,
decreased significantly during storage and (b) chlorogenic

acid is a poor inhibitor of growth of the fungus. Benzoic
acid, particularly at low pH, inhibited the growth of P.
malicorticis and of N. galligena, which also causes latent
infections in apple. Both fungi elicited benzoic acid
production in fruits of the two cultivars, harvested at various

times during the growing season. With fruits taken from
store, however, while Bramley's were still healthy and
capable of producing benzoic acid following inoculation,
some Cox's were showing symptoms of natural Pezicula
infections and healthy Cox's did not produce benzoic acid
following inoculation. These results suggest that the
accumulation of inhibitory cones. of benzoic acid is the
primary mechanism responsible for establishing and
maintaining latency in bitter rot of both cultivars and N.

galligena rot of Cox's Orange Pippin. They also confirm the
operation of the same mechamsm in rot of Bramley's

Seedling caused by N. galligena.
362
GORLENKO, M. V.; NOVOBRANOVA, T.
I. (Penicillium mali sp. nov., a new pathogen of fruit rot in
storage.] Mikologiya i Fitopatologiya (1983)
17 (6)
464-467 [Ru, Ia, 2 fig.] Lomonosov Univ., Moscow, USSR.
P. mali causes considerable storage losses of apples in
the Alma-Ala region. Especially infected are fruits of the
variety Renet Borchardt. P. mali showed somewhat lower
pathogenicity than P. expansum. Cultural characters of the 2
spp. are compared.

Stone fruit
363 SUAZO V., !.; MOORE T., C.; MORALES M., A.
R. [Effects of pre- and postharvest fungicide applications for
controlling rot in nectarines.l Efectos de Ia aplicaci6n de
fungicidas en pre y postcosecba en el contra.1 de pudriciones

en nectarines. Simiente (1983) 53 (1/2) 43-47 [Es, en, 16
ref.] Universidad de Chile, Santiago, Chile.
Spraying cv. Late Le Grand fruits 2 days before
harvest with dicloran (167 gfhl) or dicloran +thiabendazole
(112.5 + 125.3 gfhl) or dipping fruits in the same fungicides
after harvest controlled Botrytis cinerea and Rhizopus
nigricans [stolonifer] during storage (22 days cold storage +
3 days at room temperature).

KANESHIRO, K. Y.; 0HTA, A. T.; KURIHARA, J. S.;
KANEGAWA, K. M.; NAGAMINE, L. R. Gamma radiation
treatment for disinfestation of the Mediterranean fruit fly in

364

conidia of 1 of these germinated and grew normally on PDA
prepared with fresh potatoes than on Difco PDA. Benomyltolerant isolates failed to grow out from mycelial plugs when
transferred to benomyl-free Difco PDA after extended
exposure to 3 mg/1 benomyl. The tolerant isolates produced
smaller cankers than sensitive ones on inoculated almond

shoots.
Tropical and Subtropical fruit

See also absts. 245-246
366 MURTHY, S. K.; RAO, K. P. G. Post harvest control
of spoila~e in mango (Mangifera indica L) with bot water
and fungicides. Journal oj Food Science and Technology,
India (1983) 20 (2) 74-77 [En, 7 ref.] Indian Institute of
Horticultural Research, Bangalore 560 080, India.
Benlate [benomyl], thiabendazole, captan and Rovral
[iprodione], each at 500 p.p.m. in cold or hot water, were
compared as fruit dips for controlling fungal rots during

holdmg for up to 12 days at 28°C and 40-60% RH. Benlate
in cold (28 °) water reduced fungal spoilage significantly for
12 days in the cv. Alphonso, and also retarded fruit ripening.
A hot-water Benlate dip did not improve the level of control.
Caplan and thiabendazole had no effect on ripening but
reduced spoilage, whereas Rovral was ineffective. With fruits
of cv. Totapuri, treated with cold-water dips only, no
fungicide affected ripening or spoilage. None of the
treatments adversely affected edible quality in either cv.

367
BARMORE, C. R.; PURVIS, A. C.; FELLERS, P.
J. Polyethylene film packaging of citrus fruit: containment
of decaying fruit. Journal of Food Science (1983) 48 (5)
1558-1559 [En, 9 ref.] Agricultural Research & Education
Center, Lake Alfred, FL 33850, USA.
Decay of grapefruit, caused by Penicillium digitatum,
reduces 0 2 and increases C02 in the storage atmosphere,
thereby producing off-flavour in sound fruit. In storage trials,

it was found that sealing the decayed fruit in heat-shrinkable
polyethylene film limited both the decrease of 0 2 and the

mcrease in C02 and maintained normal flavour in the fruits.

368
HALE, P. W.; MILLER, W. R.; DAVIS, P.
L. Wrapping of Florida Bearss lemons in a heat-shrinkable
polymer film. Citrus & Vegetable Magazine (1983) 46 (12)
49, 52, 55, 57 [En] Horticultural Research Laboratory,
USDA, Orlando, Florida, USA.
Florida Bearss lemons were degreened at 15.6°C for

21 days and (I) waxed and shrink-wrapped, or (2) waxed
and not wrapped, or (3) not waxed and shrink-wrapped, or
(4) not waxed and not wrapped. They were held either at
10° for 2 weeks followed by 21.1 o for I week, or at 21.1 o
for 3 weeks. The percentage weight loss under both holding
conditions was less with wrapped fruits ( less than 1.0%)
compared with 3.2% for non-waxed non·wrapped controls,

California grown fruits. I. Stone fruits. Proceedings of the
Hawaiian Entomological Society (1983) 24 (2/3) 245-259
[En, 10 ref.] Department of Entomology, Hawati University
at Manoa, Honolulu, HI 26822, USA.

but the percentage decay (mainly due to Penicillium
digitatum) was usually greater. Wrapped fruits retained their

The effectiveness was studied in California of ')'irradiation for disinfesting plums, peaches, nectarines,
apricots and cherries containing eggs and larvae of Ceratitis
capitata (Wied.). The fruit species or variety, the ripeness
and moisture content and the presence of bruised areas on
the fruits had considerable effects on the results of the
irradiation treatment, -but no insects within treated fruits
survived to the adult stage even at radiation doses under 60
krad (0.6 kGy). It is suggested that -y-irradiation might be
considered as a possible alternative to quarantine treatment
of fruit with chemical fumigants such as ethylene dibromide.

export - a preliminary investigation into a new method.]
Bederfbeheer by uitvoer·avokado's - 'n voorlopige ondersoek
na 'n nuwe metode. Information Bulletin, Citrus and
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OGAWA, J. M.; MANJI, B. T.; BOSTOCK, R. M.;

CANEZ, V. M.; BOSE, E. A. Detection and characterization
of benomyl-resistant Monilinia laxa on apricots. Plant

Disease (1984) 68 (!) 29-31 [En, 10 ref., I fig., 2 tab.]
Univ. California, Davis, USA.
BenomyJ.tolerant M. laxa isolates from decayed fruit
and blighted apricot twigs in Calif. in 1980 grew on Difco
potato-dextrose agar amended with I mgfl benomyl and 1
grew at 2 mgfl. The colonies had typical scalloped margins
except 2 single-spored subcultures that grew very rapidly
with no scallof?Cd margins and produced very few conidia.
Conidia of 3 Isolates germinated normally but, unlike the
other benomyl-tolerant isolates, were incapable of producing
colonies on benomyl-free PDA. A greater proportion of

firmness, colour and quality.

369

SWARTS, D. H.

[Spoilage control in avocados for

Subtropical Fruit Research Institute (1983) No. 134, 13-15
[Af, enJ Citrus and Subtropical Fruit Research Institute,
Nelsprutt, South Africa.
Avocado trees, cv. Edranol, were sprayed with fosetyl-

AI (to control Phytophthora root rot) or not sprayed. The
fruits were then waxed and/or wrapped in Cellophane, or not

treated, and were stored at 5.5°C for 30 days, after which
they were ripened at 21°. Fruit ripening was retarded by 2
days or more by waxing + wrapping in Cellophane, but was

little affected by the other treatments. Fruit spoilage
(vascular browning, anthracnose and grey discoloration) was

greatly reduced by pre-harvest spraying with fosetyl-Al, and
was v1rtually absent from unwaxed and unwrapped fruits.

370 GUTTER, Y. Supplementary antimold activity of
phosetbyl AL, a new brown rot fungicide for citrus fruits.
Phytopathologische Zeitschrift (1983) 107 (4) 301-308 [En,
de, 5 ref., 3 fig.] Div. Fruit Veg. Storage, Agric. Res. Org.,
Volcani Cent., Bet Dagan, Israel.
Alliette [fosetylj was effective, though less so than
sodium 2-phenylphenolate (SOPP) and thiabendazole (TBZ)
in inhibiting growth of Penicillium digitatum and in
reducing decay of oranges caused by a wild-type and a
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benzimidazole-resistant str. of the fungus. The influence of
time of treatment, fungicide cone. and mode of application
was studied. Results suggest that with natural infection,
Aliette can be used for postharvest control of Phytophthora
brown rot without increasing incidence of P. digitatum.
371 ADISA, V. A. Storage rots of banana fruits in some
Nigerian markets. Fitopatologia Brasileira (1983) 8 (1)
29-36 [En, pt, 13 ref., 4 tab.] Dep. Bot., Univ. Ibadan,

Nigeria.

Botryodip/odia theobromae and Rhizopus sto/onifer

caused soft rots, while Aspergillus acu/eatus and A. flavus
caused dry rots. The incubation period decreased with
increase in temp. and RH. Chilling disorders occurred at low
temps.

372 ADISA, V. The effects of sOme environmental factors
on the growth and pathogenicity of six finea_l!lJie fruit rot
pathogens. Fitopatologia Brasileira ( 1983 8 (I) 37-45 rEn,
pt, 10 ref., 3 graphs, 3 tab.] Dep. Bot., Univ. Ibadan,

Nigeria.
Ceratocystis paradoxa, Rhizopus sto/om1er, R. oryzae,
Curvu/aria verruculosa, Aspergillus flavus and Penicillium
c/aviforme did not grow at 0°C but there was a gradual
increase in growth at 10-30° for all except P. claviforme (5300) and A.f/avus (15-30°). Opt. pH was 6-8. There was no
spore germination at RH 0%. The effects of temp., RH and

stage of fruit ripening on pathogenicity are discussed.
373 ADISA, V. A. Metabolic changes in post-infected
~ava fruits. Fitopatologia Brasileira (1983) 8 (1) 81-86
LEn, pt, 13 ref., 3 tab.] Dep. Bot., Univ. Ibadan, Nigeria.
Inoculation of fruits with Col/etotrichum
gloeosporioides (Glomerel/a cingulata], Botryodiplodia
theobromae, Rhizoctonia so/ani and Fusarium equiseti
generally reduced the protein content, vitamin C, tartaric,
citric and malic acids. Succinic acid, not found in healthy
fruitst occurred in those inoculated with G. cingulata, B.
theobromae and R. so/ani. Reducing sugars were abundant
in fruits inoculated with all the fungi. Calcium levels were
similar in healthy and infected fruits.
374
CHAU, K. F.; ALVAREZ, A. M. Effects of
low-pressure storage on Colletotrichum gloeosporioides and
postharvest infection of papaya. HortScience (1983) 18 (6)
953-955 [En, 7 ref., 6 fig., 2 tab.] Univ. Hawaii, Honolulu,
USA.
Pawpaw fruit stored at 15 mm Hg and l0°C for 21
days immediately after inoculation with C. g/oeosporioides
[G/omerella cingulata] developed less anthracnose during 5
days of ripening at room temp. than fruit stored for the same
period at normal pressure. Fungistasis occurred in pure
culture at low pressure and the infection process on
inoculated fruit was delayed. Low pressure did not damage
fruit tissue.
375 BANCROFT, M. N.; GARDNER, P. D.; ECKERT, J. W.;
BARITELLE, J. L. Comparison of decay control strategies in
California lemon packinghouses. Plant Disease (1984) 68
(I) 24-28 (En, 18 ref., 5 tab.] Univ. California, Riverside,
USA.
Strategies for control of thiabendazole-tolerant strs. of
Penicillium italicum and P. digitatum were evaluated in 3
packinghouses. Layout and sanitation significantly influenced
the size of the population of tolerant spores and the level of
decay in lemons shipped to East Coast markets. Effective
strategies involved isolation of sources of fungicide-tolerant
strs., disinfestation of contaminated equipment and
containerst and a programme for· monitoring the level of
fuilgicide tolerance m the packinghouse.
376 SAXENA, A. K.; SAKSENA, S. B. A new fruit rot
disease of guava from India. Indian Phytopathology (1983)
36 (I) 170-172 [En, IS ref., 2 fig.] Jiwaji Univ., Gwalior,
India.
A severe, post-harvest soft rot of guava fruits in
markets and orchards in Gwalior during Oct.-Dec. 1979 was
caused by Dichotomyces cejpii. The fungus caused rotting of
inoculated ripe fruit only after wounding.
377 ECKERT, J. W.; RAHM, M. L. Azomethines of
sec-butylamine for the control of Penicillium decay of
oranges. Pesticide Science (1983) 14 (3) 220-228 [En, 14
ref., 8 fig., 1 tab.] Univ. California, Riverside, USA.
!mines, synthesized by the reaction of sec-butylamine
(2-amino-butane) with several aliphatic ketones were
evaluated as vapour-phase treatments against P. digitatum,

infection. All gave control comparable to 2-amino-butane,
generating the latter in the fruit environment so that it
accumulated at potential infection sites.
Soft fruit
378 TONINI, G. [New pre-cooling and transport techniques
for limiting post-harvest diseases of strawberries.] Nuove
tecniche di prerefrigerazione e trasporto per limitare le
alterazioni della fragola. Rivista di Frutticoltura e di
Ortofloricoltura (1983) 45 (11) 7-13 [It, en, 9 ref., 6 pl.]
CRIOF, Universita di Bologna, Italy.
The use of forced air gave rapid precooling of the
fruits. Weight loss and Botrytis infection were least when the
fruits were precooled immediately after harvest (rather than
after 10 or 20 h). Botrytis control improved with increasing
C0 2 concentration in the range 10-30%. In simulated
transport conditions concentrations of C02 up to 30% were
not toxic to the fruit.
379 BARKAI-GOLAN, R.; AHARON!, Y.; KARADAVID, R.;
KOPEL, A. [Suppression of Botrytis rot in strawberries
packaged in polyethylene or vinyl wraps.J Hassadeh (1983)
64 (3) 494-497 [He, en, 7 ref.] Agricultural Research
Organization, Bet Dagan, Israel.
Freshly harvested strawberries packed either in
individual plastic baskets or in commercial fibreboard trays
were wrapped in polyethylene or PVC bags. A marked
prolongation of storage life resulted. The fruit and calyx
appeared fresh after 8-10 days at 2°C and two additional
days at 20°. Storage decay, caused mainly by Botrytis
cinerea, was much reduced. The effect of C02 on mould
development seemed attributable mainly to the delay of fruit
senescence and maintenance of host resistance, and was
expressed only when the C02 concentration in the bags
reached 7.5-12%.
380
AHARONI, Y.; BARKAI-GOLAN, R.; COPEL, A.;
KARADAVID, R.; GUR, G. (Control of grey mould in stored
strawberry fruit by pre-harvest fungicidal sprays.] Hassadeh
(1984) 64 (4) 692-697 (He, en, 5 ref.] Agricultural
Research Organization, Bet Dagan, Israel.
Field sprays with iprodione, dravipole (Co6054) or
captafol applied once a week during the 2nd to 4th months
of growth, markedly decreased grey mould [Botrytis cinerea]
development in Ahso fruits stored in export plastic baskets
packaged in stretched PVC wrappers and stored for 8 days
In cold storage (2 °C) with 2 additional days under shelf-life
conditions (20°). Incidence of decay in the field following
iprodione or dravipole treatments was 0-11% compared with
61-95% in the untreated fruits. Incidence of storage decay in
commercially packed fruits following 12 weekly sprays with
each of the 3 fun~icides was 6-8%, compared with 56% in
untreated fruits. Fteld treatments were effective for 2 weeks
after weekly sprays had been discontinued.
Grapes
381
YAHIA, E. M.; NELSON, K. E.; KADER, A.
A. Postharvest quality and storage life of grapes as
influenced by adding carbon monoxide to air or controlled
atmospheres. Journal of the American Society for
Horticultural Science (1983) 108 (6) 1067-1071 [En, 16
ref.] California University, Davis, CA 95616, USA.
Adding 10% CO to air reduced respiration and C 2H 4
production rates, and retarded berry browning and softening
of grapes (cv. Thompson Seedless), but retarded decay
(mostly Botrytis cinerea) only for the first 2 months at 0°C.
sol fumigation controlled the spread of decay, but berry
browning increased after 2 monthst storage at 0 or 1o. CO
combined with 2% 0 2 with or without 5% CO, inhibited
C 2 H 4 production and retarded decay development; the
presence of C0 2 increased berry browning. A combination of
2% 0 2 + 10% CO was as effective as S02 in controlling
decay in berries stored at 0° for up to 4 months and caused
less browning and bleaching than SO,.
382 SINGH, J. P.; KAINSA, R. L. Microbial flora of
grapes in relation to storage and spoilage. Indian
Phytopatholo/(Y (1983) 36 (I) 72-76 [En, 10 ref., 3 tab.]
Haryana Agr1c. Univ., Hissar, India.
The microbial population of freshly harvested Perlette
and Delight grapes was studied and the relative importance
of the microorganisms determined in packings from 2
different harvest dates. Aspergillus niger, A. rugu/osus, A.
terreus. Penicillium chrysogenum and Saccharomyces sp.
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were consistently present on both grapevine cultivars during
the fruiting season. Much of the decay in the packs was
caused by A. niger, Rhizopus oryzae and Saccharomyces sp.
383 GEORGIEV, I. [The effect of gamma irradiation in
conJunction with the fungicide captan on suppressing grey rot
durmg storage of cv. "Bolgar" grapes.J Gradinarska i
Lozarska Nauka (1983) 20 (6) 103-108 [Bg, ru, fr, 5 ref., 1
fig., 1 tab.] Karl Marx Vis. Ik. lnst., Sofia, Bulgaria.
Treated or untreated Botrytis cinerea-infected grapes
were stored at 4-10'C and 80% RH. The disease index of
untreated control samples after I 0-day and 60-day storage
was 8.60 and 99.00, respectively. Treatment with 20 mgflitre
captan + irradiation at 200 or 300 krad reduced the disease
index after 10 days to 1.20 and 0.85, respectively, and after
60 days to 8.67 and 7.96. These high radiation doses,
however, affected fruit colour and turgor. Caplan + 100
krad gave index values of 1.49 and 12.74, respectively, after
10 and 60 days without affecting fruit quality. None of the
treatments had a marked effect on reducing sugar content.

Tomato, etc.
384 IBE, S. N.; GROGAN, R. G. Effect of controlled
oxygen and carbon dioxide atmospheres on bacterial growth
rate and soft rot of tomato fruits caused by Pseudomonas
marginalis. Plant Disease (1983) 67 (9) 1005-1008 [En, 21
ref., 2 fig., 2 tab.] Univ. Lagos, Akoka, Nigeria.
A gas mixture (4% 0 2:2% C0 2:94% N 2) reduced in
vitro growth of P. marginalis [pv. marginalis] during the 36
h incubation period at 12.5'C to 47% of that in air (02:C02
21:0:03). At controlled atmospheres (CAs) of 4:0, 4:10 and
1:2 O,:C02, growth was reduced further to 36, 33 and 16%
of the controls, respectively. With the saprophyte P.
fluorescens, overall growth was faster but was also reduced
at CAs of 4:0,4:2,4:10 and 1:2 to 55, 54, 30 and 17% of the
control in air. In ripe tomato fruits inoculated with P.
marginalis and incubated in CAs of 4:0, 4:2, 4:10 and 1:2
and air, only CAs of 4:10 and 1:2 significantly reduced the
percentage and severity of decay by the end of a 14-day
storage at 12.5° from that in air, and fruits were softened
under these CAs. It is suggested that tomato fruits be stored
at 12.5' under a CA of 4% 0 2, 0% CO, and 96% N, to
reduce physiological softening and bacterial soft rot by P.
marginalis.
385

MOLINE, H. E.

Comparative studies with two

Geotrichum species inciting postharvest decays of tomato
fruit. Plant Disease (1984) 68 (1) 46-48 [En, 20 ref., I fig.,
1 tab.] USDA, ARS, Beltsville Agric. Res. Cent., Md., USA.
Growth rates of G. candidum and G. penicillatum
were compared on mature green and red fruit at 5, 10, 15
and 20'C and on potato-dextrose agar (PDA) at 5, 10, 15,
20, 25, 30, 35 and 40'. The rate of infection of mature green
fruit by G. penici/latum was less than that by G. candidum
at all temps. Both fungi grew at the same rate on red fruit.
G. penicillatum was less aggressive and had a slower growth
rate than G. candidum on PDA at 10-30'. Fungicidal effects
of several chemicals were studied on mature green and ted
fruit inoculated with spore suspensions of the 2 spp. Sodium
hypochlorite, benomyl, thiophanate-methyl and vinclozolin
retarded growth of G. penicillatum on green fruit; imazalil
and ferbam retarded lesion development on red fruit. Sodium
bicarbonate and potassium sorbate retarded G. candidum
growth on green fruit, and thiophanateMmethyl and sodium
bicarbonate on red fruit. None of the fungicides, however,
prevented decay caused by either fungus. This is the first
reported incidence of G. penicillatum causing postharvest
decay of tomatoes.
Dried .fruit
386 YERINGTON, A. P. Efficiency of various overwraps
and seal tightness in excluding insects from dried-fruit
cartons. Environmental Entomologr_ (1983)
12 (5)
1310-1311 [En, 6 ref.] Protection & Quarantine Research
Unit, Horticultural Crops Research Laboratory, ARs,
USDA, Fresno, California 93727, USA.
Fourteen types of overwraps on raisin or prune cartons
were tested in the USA for resistance against 9 species of
storedMproduct insects. They were classified into 3 categories
of seal tightness. The most insect-resistant overwrap on a
raisin carton was a 0.9-mil heat sealMcoated biaxially oriented
polypropylene film, and the most resistant prune carton
overwrap was a 2.5Mmil polyethyleneMcoated foil overwrap.

Raisin cartons of all ~Ype!! of overwraps in the tight-seal
category averaged 18.7% mfested, as compared with 8.2% for
prune overwraps in the same category. The average
mfestation in the tight-seal category was lower than for any
type of film individually, thus a tightly sealed overwrap was
more important than the type of overwrap used.
Root vegetables
See also abst. 611
387 IKOTUN, T. Posthanest microbial rot of yam tubers
in Nigeria. FitO[Jatologia Brasileira (1983) 8 (1) 1-7 [En,
pt, 13 ref., 2 tab.] Dep. Agric. Bioi., Univ. Ibadan, Nigeria.
PenicUlium oxalicum, Aspergillus niger, A. tamarii
and Botryodiplodia theobromae were the most common
pathogens of rot of 4 Dioscorea spp. The rot became soft and
wet when either Serratia marcescens or Erwinia sp. invaded
fungus-infected tubers. A. niger and Mucor circinel/oides
developed more rapidly and rotted whole tubers faster above
35'C. Rots were always initiated by fungi, all of which
required a high RH. M. circinelloides and Rhizoctonia
so/ani were newly recorded as pathogens of storage rot of
yam in Nigeria.
Potato
See also abst. 271
388 MORDKOVICH, YA. B.; ANTYKOV, S. A. [Fumigation
of potato tubers.] Zashchita Rastenii (1983) No. 5, 39-40
[Ru]
The use of methyl bromide at various rates and
temperatures for the fumigation of potato tubers for seed or
food introduced into Central Asia, the Transcaucasus and the
Kazakh SSR, USSR, from areas of distribution of the
Colorado beetle (Leptinotarsa decemlineata (Say)] is
discussed on the bas1s of studies carried out in various
regions of the country. Fumigation should not be carried out
earlier than 10 days after harvest, especially in the case of
young tubers fumigated at high temperatures.
389 MALEC, K. [Investigations on the manifestation of
tuber infection with Synchytrium endobioticum (Schilb.) Perc.
during storage.] Z badaii nad ujawnianiem si~ porafenia
bulw przez Synchytrium endobioticum (Schilb.) Perc. w
okresie przechowywania. Biuletyn Instytutu Ziemniaka
(1982) No.27, 153-159 [PI, ru, en, 4 ref., 3 fig., 2 tab:]
Potato Inst., Bydgoszcz, Poland.
On tubers of susceptible variety Alma, taken from
partly infected crop but showing no symptoms at harvest,
Infection became visible during storage as canker
protuberances in the eyes. Over 2 yr of observations the
symptoms developed on 1-1.5% of stored tubers. Within the
cankers winter sporangia were produced hut no summer
zoosporangia.
390
ADAMS, M. J.; GRIFFITH, R. L. The effect of
temperature before or after inoculation with Phoma exigua
var. foveata on the development of gangrene in potato tubers.
Plant Pathology (1983) 32 (3) 325-333 [En, 17 ref., 2 fig.,
6 tab.] Rothamsted Exp. Sta., Har~enden, Herts., UK.
Tubers of 5 cultivars were mcubated at 5 temps., 2200C, for 1 month and then inoculated with P. exigua var.
foveata and stored at 5°. Larger rots usually developed on
tubers previously incubated at the higher temps. but cultivar
differences were greatest where tubers had been incubated at
2°. In another experiment,rot size was related to the duration
of incubation at 20° before inoculation. In a series of
experiments, tubers were stored at different temps. after
inoculation; other factors (wound type, RH) were also
investigated. Combining the results of all experiments, a
linear decrease of percentage wounds infected (logit
transformation) with storage temp. was demonstrated. The
size of rots was not simply related to temp., but tended to
increase over the range 2-10° and then stabilized or declinedat higher temps. RH treatments of 75% or 95% did not
consistently affect either the incidence of rotting or rot size.
The other factors investigated did not usually interact
significantly with temp. The relevance of the results for
resistance testing is discussed and a simple equation relating
disease incidence to inoculum levels, type of damage and
temp. is proposed.
391 DROBY, S.; PRUSKY, D.; DINOOR, A.; BARKAI-GOLAN,
R. Alternaria alternata: a new pathogen on stored

JIO
potatoes. Plant Disease (1984) 68 (2) 160-161 [En, lO ref.,
l fig., l tab.] Volcani Cent., Bet Dagan, Israel.
A. alternata caused a black pit disease on potato
tubers in Israel. Disease incidence was 2 to 6-fold greater in
mechanically harvested tubers than in manually harvested
tubers. Iprodione sprays at 1000 l'g a.i./ml significantly
decreased A. incidence on newly harvested tubers after 4
months' storage. The results indicate that A. a/ternata
infestation occurs during harvesting and is enhanced in
damaged tubers. Fungicide treatment after mechanical
harvesting reduces disease incidence during storage.
392 LAPWOOD, D. H.; READ, P. J.; SPOKES, J. Methods
for assessing the susceptibility of potato tubers of different
culthars .to rotting by Erwinia carotovora subspecies
atroseptica and carotovora. Plant Pathology (1984) 33 (I)
13-20 [En, 6 ref., I fig., 4 tab.] Rothamsted Exp. Sta.,
Harpenden, Herts., UK.
Tuber susceptibility of different cultivars was assessed
over 3 yr by 2 methods. In one, whole tubers inoculated at
wounds with either bacterium were incubated under
anaerobic conditions for 5 or 6 days at 15°C. In the other,
wounds made in tuber slices were allowed to heal or not,
before inoculation with different cones. of each bacterium
and were then incubated under aerobic conditions for 3 days
at 15°. Most cultivars gave consistent reactions in repeated
tests using the same method, but there was some seasonal
variation. A few cultivars were consistently susceptible
(Klondyke and Manna) or resistant (Drayton) using both
methods but others gave completely contrasting results
(Record). In both methods and with all cultivars more
rotting was caused by ssp. atroseptica than by ssp.
carotovora because of the incubation temp.
393 SEPPANEN, E. Fusariums of the potato in Finland. VI.
Varietal tuber resistance to Fusarium species. Annales
Agriculturae Fenniae (1983) 22 (I) 8-17 [En, fi, 20 ref.]
Agric. Res. Centre, Inst. Pl. Path., SF-31600 Jokioinen,
Finland.
The resistance of 24 cultivars to F. avenaceum, F.
so/ani var. coeruleum and F. su/phureum [Gibberella
cyanogena} was tested. Some tests were also performed on
five other Fusarium species. Cultivar resistance showed wide
variations. Marked horizontal resistance was detected in
Hankkijan Tuomas and Hankkijan Tanu. Provita and Stina
had good vertical resistance to F. avenaceurn and Ostara the
same to F. sulphureum. The scores of the cultivars most
susceptible to each fungus were 2 (on a 1-9 scale), while
those of the most resistant were 6 or 7. [See also PBA 52.
6795.]
Green and salad vegetables

394
VINCELLI, P. C.; CAPPELLINI, R. A. Erwinia
carotovora subsp. atroseptica and Pseudomonas marginalis in
soft rotted bell peppers. Plant Disease (1984) 68 (2) 167
[En, I ref.] Rutgers Univ., New Brunswick, NJ, USA.
E. carotovora ssp. carotovora was detected in 60% of
decayed Capsicum annuum fruits in shipments from Fla.,
NJ, Calif. and the Netherlands, E. c. ssp. atroseptica in 4%
and P. marginalis [pv. marginalis] in 3%. In pathogenicity
tests the Erwinia isolates were equally virulent and the
Pseudomonas was less so.
Legumes

See also abst. 695

FISH AND SEAFOOD
See also absts. 255. 270-27 I
395
BREMNER, H. A.; STATHAM, J. A. Effect of
potassium sorbate on refrigerated storage of vacuu.m packed
scallops. Journal of Food Sience (1983) 48 (4) 1042-1047
[En, 17 ref., 5 fig., 5 tab.] CSIRO, Tasmanian Food Res.
Unit, Hobart, Tas., Australia.
.
Vibrio spp. were confirmed as the sole spoilage
organisms on vacuum packaged and aerobically packaged
scallops. Suppression of spoilage and significant extension of
shelf life was achieved by the addition of 0.1% w/w
potassium sorbate to vacuum packaged scallops. 1'he
potassium sorbate had an initial bactericidal followed by a
bacteriostatic effect on the spoilage.
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396 EMOTO, M. Frozen lobster and shrimp contaminated
witb Vibrio cholerae and related vibrios. In Control of the
microbial contamination of foods and feeds in international
trade: microbial standards and specifications [edited by
Kurata H.; Hesseltine, C. W.j. Tokyo, Japan; Sa ikon
Publishing Co., Ltd. (1982) 161-167 [En, 3 ref., 2 fig., 3
tab.] Kobe Quarantine Sta., Min. Health & Welfare, Kobe
652, Japan.
Of 2545 samples of imported frozen seafood examined
during Nov. 1978-August 1981, V. cho/erae 0-1 was detected
in 2 samples of frozen shrimp imported from Thailand. In
addition, non 0-1 V. cholerae was detected in 91 (17.3%) and
V. parahaemolyticus in 72 (13.7%) of 527 samples of
shrimps and lobsters examined during Nov. 1980-June 1981.
Non 0-1 V. cholerae was also detected in 134 (18.8%) and V.
parahaemolyticus in 93 (13%) of 714 samples of other
frozen seafood (cuttle fish, octopus and shellfish) examined.
397 MORRIS, G. K. Bacterial diseases associated with
marine products in the United States. In Control of the
microbial contamination of foods and feeds in international
trade: microbial standards and specifications [edited by
Kurata, H.; Hesseltine, C. W.j. Tok)'o, Japan; Saikon
Publishing Co., Ltd. (1982) 169-175 [En, 6 ref., 5 tab.]
Cent. Infectious Dis., Cent. Dis. Control, Atlanta, Ga. 30333,
USA.
Diseases due to contaminated seafood considered in
this report include botulism, Vibrio infections and
Salmonella infections.
398 SAKAZAKI, R. Current status of buman diseases
caused by pathogens associated with seafoods. In Control of
the microbial contamination of foods and feeds in
international trade: microbial standards and specifications
{edited by Kurata. H.; Hesseltine, C.W.j. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 177-184 [En, 18 ref., 9
tab.] Dep. Bact. (I), Natn. Ins!. Health, Tokyo 104, Japan.
The role of bacterial contamination of seafood in
human disease, including Vibrio and Aeromonas spp. and
Plesiomonas shigel/oides is discussed.

MEAT
See also absts. 255, 271, 273. 276. 583
399 DOWELL, V. R., JR. Salmonellosis associated with the
ingestion of meats in. the United States. In Control of the
microbial contamination of foods and feeds in international
trade: microbial standards and specifications [edited by
Kurata H.; Hesseltine. C. W.j. Tokyo, Japan; Saikon
Publishing Co., Ltd. (1982) 95-100 [En, 16 ref., 5 tab.]
Cent. Infectious Dis., Cent. Dis. Control, Atlanta, Ga. 30333,
USA.
The role of Salmonella-contaminated meat in human
salmonellosis is discussed.
400
CHU, S.-1. Food control and animal meat
contamination with Salmonella in the Republic of Singapore.
In Control of the microbial contamination of foods and
feeds in international trade: microbial standards and
specifications /edited by Kurata H.; Hesseltine, C.W.j.
Tokyo, Japan; Saikon Publishing Co., Ltd. (1982) 101-104
[En, I ref., 2 tab.] Food Sect., Min. Environ., 0315
Singapore.
Meat control in Singapore relating to the occurrence of
Salmonella in some meat and meat products and the
incidence of S. food poisoning are discussed.
401
NAKANASHI, H.; MURASE, M.; NUKINA, M.;
TAKIZAWA, K.; ASAKAWA, Y.; SAKAZAKI, R. Present
aspects of Salmonella contamination of meat in Japan. In
Control of the microbial contamination of foods andfeeds in
international trade: microbial standards and specifications
{edited by Kurata H.; Hesseltine, C.W.j. Tokyo, Jaf.an;
Saikon Publishing Co., Ltd. (1982) 121-132 [En, 7 re ., 2
fig., 5 tab.] Dep. Bact., Public Health Res. Ins!., Kobe 650,
Japan.
In a survey in Japan, S. spp. were found in 19.3 and
15.4% of sliced pork and in 25.7 and 24.2% of chicken in
shops in 1978 and 1979, respectively. It is suggested that
adequate refrigeration will prevent the multiplication of S.
spp. in meat, even if the organism is present.
402 SUZUKI, A.; KAWANISHI, T. Distribution of the
serotypes of Salmonella in meat imported into Japan. In

Ill

Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications

{edited by Kurata H.; Hesseltine, C. W.}. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 133-147 [En, 4 ref., 11
tab.] Natn. lnst. Hygienic Sci., Tokyo 158, Japan.
In this extensive 10-yr survey of the distribution of S.
serotypes in imported and domestic meats in Japan, 93
different serotypes were typed and recorded. The role of
imported meat in spread of salmonellosis is discussed.
403 JOHNSTON, R. W. Salmonella in meat and poultry in
the United States and in imports to the United States. In
Control of the microbial contamination of foods and feeds in
international trade: microbial standards and specifications

{edited by Kurata H.; Hesseltine, C. W.}. Tokyo, Japan;
Saikon Publishing Co., Ltd. (1982) 149-158 [En, 7 ref., 11
tab.] Food Safety & Inspection Service, USDA, Washington,
DC 20036, USA.
Data presented here show that salmonellae in raw
meat and poultry is a world wide problem but that the level
of contamination is very low and that this degree of
contamination can readily be destroyed by even modest
cooking practices.

404
LABADIE, J.; BOUCHETEIL, M.; LAROCHE,
M. [Influence of heating beef meat at 55°C on the growth
of Clostridium perfringens and Staphylococcus aureus./
Influence du chauffage a 55'C de Ia viande de boeuf sur a
croissance de Clostridium petfringens et de Staphylococcus

aureus. Zentralblatt fiir Bakteriologie, Mikrobiologie und
Hygiene, IB (1984) 178 (5-6) 542-550 [Fr, en, 7 ref., 4 fig.]
Station de Recherches sur la Viande, INRA, Theix, Ceyrat,
France.
A tenderizing method has been set up for beef by
heating at 55'C. Investigation of the size of pieces of meat
with regard to the growth of C. perfringens and S. aureus
showed that pieces of meat of the dimensions 8 X 8 X 8 em
seem to be usable without danger for the consumers.
405 STANNARD, C. J.; WOOD, J. M. The rapid estimation
of microbial contamination of raw meat by measurement of
adenosine triphosphate (ATP). Journal of Applied
Bacteriology (1983) 55 (3) 429-438 [En, 15 ref.] Microbial.
Sect., Food Res. Ass., Randalls Rd, Leatherhead, Surrey
KT22 7RY, UK.
70-80% of bacteria were recovered from raw meat

homogenate by centrifugation, mixing with a cation exchange

resin and filtration through a 0.22 ~m membrane. There was
a linear relationship between the bacterial count and
adenosine triphosphate recovered from the filter membrane.

Several samples could be analysed simultaneously for ATP
content withon 20-25 min.

'POULTRY AND EGGS
See also absts. 255, 26/, 276
406 EL-BANNA, A. A.; HAMILTON, R. M. G.; SCOTT, P.
M.; TRENHOLM, H. L. Nontransmission of deoxynivalenol
(vomitoxin) to eggs and meat in chickens fed
deoxynivalenol-contaminated diets. Journal of Agricultural
and Food Chemistry (1983) 31 (6) 1381-1384 [En, 22 ref.]
Food Res. Div., Hlth Prot. Branch, Ottawa, Ontario, Canada
KIA OL2.
Deoxynivalenol (DON. vomitoxin) present in the

rations of Leghorn chicks and laying hens and broiler
chickens at dietary levels of 4-5 Jlg/g for periods of between
28 and 190 days was not detected in eggs or tissues
(drumstick, breast, liver, and gizzard). The detection limit of
the method used was 10 Jlg of DON/kg of tissue. It was also
determined that DON was stable in feed (kept at room
temperature, ;;. lO'C), eggs (23'C), and ch1cken tissue
(4'C).

DAIRY PRODUCI'S
See also absts. 247. 26/, 264, 272-274, 276, 348
407
P.

MANTIS, A.; KOIDIS, P.; KARAIOANNOGLOU,
Survival of Yersinia enterocolitica in yoghurt.

Milchwissenschaft (1982) 37 (ll) 654-656 [En, de, 18 ref.]
Dep. of Food Hygiene, Univ. of Thessaloniki, Thessaloniki,

Greece.

Samples of yoghurt were prepared (18 from cows' milk
and 8 from ewes' milk) in which various amounts of Yersinia
enterocolitica were added immediately after the starter.
Yoghurts were incubated at 40-42'C for 2-3 h and then
stored at 2-4'C. When acidity in the yoghurt developed
slowlr (to pH 4.6 in 24 h), Y. enterocolitica survived in the
cows milk yoghurt for up to 6 days. When the acid
formation was more rapid (pH 4.6 in 4 h), Y. enterocolitica,
added initially at 7 X 10 4 c.f.u.Jml, was reduced to less than
50 c.f.u.fml within 48 h. In ewes' milk yoghurt, an initial Y.
enterocolitica inoculum of 10 5 c.f.u.fml was reduced to less
than 50 c.f.u./ml in 24-48 h when the pH decreased to 4.3
within 12 h. A faster rate of acidfroduction (pH 4.3 within
4 h) reduced an initial inoculum o 56 X 10 3 c.f.u.Jml to less
than 50 c.f.u.Jml in 12 h.
408 ENGEL, G. [Comparison of different media for the
quantitative determination of yeasts and moulds in milk and
milk products.] Ver&leich verschiedener Niihrbaden zum
quantitativen NachweiS von Hefen und Schimmelpilzen in
Milch und Milchprodukten. Milchwissenschaft (1982) 37
(12) 727-730 [De, en, 14 ref.] Inst. fiir Mikrobiol.,
Bundesanstalt fUr Milchforschung, Kiel, German Federal
Republic.
Yeast and· mould counts were determined using the
following 4 media: (i) yeast extract-glucose-chloramphenicol
agar; (ii) as for (i) but with addition of tartaric acid; (iii)
oxytetracycline-glucose-yeast extract agar; and (iv) Rose
Bengal-chloramphenicol-chlortetracycline agar. Medium (i),
which can be stored for 4 months at 4-6'C without loss of
bacteriostatic activity. was the most satisfactory for
enumeration of yeasts and moulds in cultured milk products,
fresh cheese and quarg. Medium (ii) is recommended for
milk and non-cultured milk products.
409 YAYGIN, H.; K1L11;?, S. [Bncteriophag~ in milk
technology.[ Siit teknolojisinde bakteri)lofaj. Ege Universitesi
Zira.pt Fakiiltesi Dergisi (1980) 17 (2) 27-42 [Tr, 37 ref.]
E. U. Ziraat Fakilltesi Silt Teknolojisi Kiirsilsil, Bornova,
Izmir, Turkey.
Definition, classification and characteristics of
bacteriophage and their harmfulness in dairy technology is
discussed in detail. Consideration is also given to the various
methods of protecting milk and milk products from their
attack.

410 SPILLMANN, H.; GEIGES, 0. (Identification. of yeasts
and moulds in blown yoghurts.] Identifikation von Hefen und
Schimmelpilzen aus bombierten Joghurt-Packungen.
Milchwissenschaft (1983) 38 (3) 129-132 [De, en, 8 ref.]
Inst. fiir Lebensmittelwissenschaft, Eidg. Tech. Hochschule,
8092 Zurich, Switzerland.
Yeasts and moulds contaminating 31 blown yoghurt
samples (25 with and 6 without added fruit) were identified
as Saccharomyces, Pichia, Geotrichum, Candida,
Kluyveromyces, Mucor, Kloeckera and Torulopsis spp. None
of the yeasts fermented lactate and only 2 Kluyveromyces
spp. fermented lactose. Organisms causing blowing of
sweetened yoghurt were able to ferment glucose, galactose or
sucrose with production of C02. Galactose was a source of
fermentable carbohydrate in unsweetened yoghurt. All
isolated yeasts and moulds were able to grow in sweetened or
natural yoghurt without formation of C02, a possible source
of energy being the lactate.
411
WISEMAN, D. W.; MARTH, E. H. Stability of
aflatoxin Ml during manufacture and storage of a butter~like
spread, non-fat dried milk and dried buttermilk. Journal of
Food Protection (1983) 46 (7) 633-636 [En, 13 ref.] Dep.
of Food Sci., Univ. of Wisconsin-Madison, Madison,
Wisconsin 53706, USA.
Cream and skim milk were prepared from naturallycontaminated milk and heated at 64 •c for 30 min. The
cream was then churned to give a butter-like spread (BLS)
and buttermilk; the buttermilk and skim milk were freezedried. Results of 4 trials showed that the BLS contained
56.5-78.3% fat and 20.8-42.8% moisture. Aflatoxin Ml
(AFMl) contents of cream and products of buttermaking
were as follows (Jlg/kg): cream, 1.4-2.8; buttermilk, 1.5-3.4;
first rinse water, 0.46-1.7; second rinse water, 0-0.33; and
BLS, 0.42-1.2. Up to 87% of AFMl was recovered in the
buttermilk and up to 15% in the BLS. The AFMl in the

112

spread was stable during 2 months frozen or refrigerated

storage; it was also stable during freeze-drying of skim milk
and buttermilk, levels in these 2 products, resp., ranging from
1.3 to 1.9 and from 1.5 to 3.4 ~g/kg before drying and from

1.2 to 2.2 and from 1.6 to 2.3 ~g/kg after drying and storage
for 4 months.

412
DRIESSEN, F. M.; KINGMA, F.; STADHOUDERS,
J. (Growth of Bacillus cereus during the manufacture of
stirred yoghurt from milk with a high or low oxygen
content.} Groei van Bacillus cereus tijdens de bereiding van
roeryoghurt uit melk met veel of weinig zuurstof.
Voedinfsmiddelentechnologie (1983) 16 (II) 27-30 [Nl, en,
9 ref. Nederlands Inst. voor Zuivelonderzoek, Ede,
Netherlands.
A series of experiments indicated that growth of
Bacillus cereus in yoghurt was favoured by high 0 2 content
but was inhibited by pH less than 5.7. B. cereus grew well
(generation time 0.6 h) at pH ;;.6.2. It caused faults such as
lumpy structure, whey separation and off-flavours when
counts exceeded about 1 million/mi. It appears that these
faults are usually prevented by the antimicrobial action of
the yoghurt bacteria, but may occur when the 0 2 content of
the milk is sufficiently high (;;.4 mgfkg) to retard growth of
these bacteria. The reason for the inhibition of B. cereus at
pH less than 5.7 could not be established, although it was
found that B. cereus cells were killed when lactic acid
accumulated and pH decreased to 4.5. Since the B. cereus
cells die during yoghurt production and are therefore very
difficult to detect in the final product, it is suggested that
samples for B. cereus determinatiOn should be taken from the
production tank when the pH is between 6.0 and 5.7, i.e.
when the lactic acid concn. is still too low to kill off the
cells.
413 ALEKSIEVA, V.; MtRKOV, M. [Microbiological study
of 'Eskimot ice cream.] Veterinarnomeditsinski Nauki
(1983)
20 (3/4) 80-85 [Bg, ru, en, 9 ref.] Tsentralen
Nauchnoizsled. VetMed. Inst., Sofia, Bulgaria.
(i) 101 batches of 'cream' ice cream in cans and (ii)
86 batches of 'Eskimo' ice cream in chocolate coating were
examined, 50 batches of each being from a common
pasteurized mix. 99 (98%) batches of (i} had coli titres of
.;;10/g, and 2 (1.98%) had a titre of 100/g, vs. 72 (83.6%l
and 14 (I6.3%) batches resp. of (ii); 97 (96%) batches of (i
had a total bacterial count of .;;so 000/ml, vs. 74 (86%
batches of (ii), and 4 (3.9%) had counts of 50 000-1I8
000/ml vs. 12 (13.9%) batches of (ii). In a search for the
causes of the much less satisfactory microbiolosical condition
of (ii). the coating base consisting of cocoajmilk mixture
with O.S-1.4% moisture was examined, but was found to be
fully satisfactory initially and during storage for 6 months in
paper/nylon packaging; coliforms, Jathogenic staphylococci
and salmonellae were absent, an total bacterial counts
ranged from 200-46 000/g initially to I00-2100/g after
storage. However during mixing of comminuted base with
butter for production of coating to be applied to ice cream in
the enrobin~ machine, total bacterial count increased to 13
200-79 OOOfg, and coli titre reached 1000/g. It is concluded
that owing to defects in preparation, the finished coating
applied in the proportion of 13 g to 50 g ice cream
contributed to the deterioration of microbiological quality of
(ii) in comparison with (i).
414
SEHAM, M.; SHELEIH, M. A.; SAUDI, A.
M. Occurrence of yeasts in some Egyptian dairy products.
Journal of the Egyptian Veterinary Medical Association
(1982) 42 (3) 5-11 [En, 25 ref.] Fac. of Vet. Med., Cairo
Univ., Cairo, Egypt.
40 samples each of Damietta cheese and cooking
bUtter, collected from the Cairo area, had yeast counts
ranging, resp., from 1000 to 8000/g (mean 3283.5/g) and
from 2000 to 9000/g (mean 4187.5/g). Yeasts from 5
different genera were identified and the % cheese and butter
samples, resp., in which they were found were as follows:
Candida spp., 60 and 70; Torulopsis spp., 45 and 62.5;
Trichosporon spp.,45 and 60; Saccharomyces, 10 and 7 .5;
and Rhodotorula spp., 10 and 7.5. Of 15 Candida, 5
Torulopsis, 6 Trichosporon, 1 Saccharomyces and 2
Rhodotorula sfP· identified, all but C. rugosa were found in
cheese and al but C. reukaufii and C. interrnedia were
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found in butter.

415
MAHMOUD, S. M.; ABD-EL-RAHMAN, H. A.;
MORGAN, S. D.; HAFEZ, R. S. Mycological studies on
Egyptian soft cheese and cooking butter. Assiut Veterinary
Medical Journal (1983) 11 (21) 151-155 [En, 31 ref.] Dep.
of Hygiene & Food Control, Cairo Univ., Cairo, Egypt.
Samples of Damietta cheese and cooking butter ( 40 of
each), obtained from grocery stores in Cairo, had total
mould counts ranging from 100 to 1200 and from 300 to
1400/g, resp. Aspergillus, Penicillium and Cladosporium
spp. were the main contaminants of cheese, whereas
Geotrichum and to a lesser extent Penicillium, Aspergillus
and Cladosporium SP.P· were the main butter contaminants.
The frequency distnbution of Aspergillus and Penicillium
spp. in cheese and butter is discussed.
416
REINBOLD, G. W. Indicator organisms in dairy
products. Food Technology (I983) 37 (6) lll-1I3 [En, 14
ref.] Leprino Foods Co., 1830 W. 38th Avenue, Denver,
Colorado 80201, USA.
Use of indicator organisms in assessing the
microbiological quality of milk products is considered under
headings of: disparities among products, fluid milk (raw and
pasteurized), concentrated and dried milk products, butter.
cheese and other cultured products, ice cream and related
products, and recommended improvements (improved
estimation particularly of stressed organisms. shorter test
completion times, and continued research on test
automation).
417
JAKSCH, P. [The Limulus test for assessing the
hygienic quality of milk and milk products,and in particular
keeping quality and processing quality.] Der Limulus-Test
zur Bewertung der hygienischen QualiHit von Milch und
Milchprodukten insbesondere im Hinbiick auf Haltbarkeit
und Weiterverarbeitung der Milch. Thesis,
Ludwi'g-Maxirnilians-Universitiit, Muni'ch, German Federal
Republic. (1983) I40pp. [De, en, 38pp. of ref.]
Bacterial lipopolysaccharide (LPS) contents of 54
samples of pasteurized milk,30 plain yoghurts, 30 fruit
yoghurts, 50 dried milks, 50 infant milk formulas and 51
lactic cheeses. estimated b_y the Limulus test. were 3.2-1000,
10-1000 and 10-1000 ngfml and 320-10 000, 32-1000 and
10-3200 ngfg, resp. The keeping quality of pasteurized milk
samples at l0°C was significantly related to their Limulusdifference titre (P less than 0.001). The Limulus test was as
good a predictor of keeping quality as were the pyruvate
method or the Weihenstephan Recontamination test. Lactic
cheese made from milk wtth an LPS content of less than 50
ng/ml tended to receive better scores for odour, taste.
appearance and texture than cheese made from milk with
LPS at more than 500 ng/ml.
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KRATOCHViL, L.; MERGL, M. [Microbiological
quality of raw milk in relation to quality of milk products.]
Mikrobiologicka jakost syrpveho mleka_ ve vztahu k jakosti
mlecnjich vjirobkii. Sbornik Vysoke Skoly Zemidiilske v
Praze, Fakulta Agronomicka, B (1980) No. 32, 109-I2;!
[Cs, ru, en, 15 ref.] Katedra Chovu Skotu & Mlekarstvi,
Vysoka Skala Zemedelska, Prague-Suchdol, Czechoslovakia.
Milk was produced during July 1977-Aprili978 on the
large Vysehorovtce dairy farm by milking in a Fullwood
Rotary Abreast /arlour for 30 cows with a throughput of
240 cows/h an cooling in a Packo type RM/IB farm
indirect cooling tank of 5000-1 capacity, both provided with
automated cleaning. Milk was examined microbiologically
before and after heating at 65 ac for 30 min or in flowing
steam for 30 min. Results showed that raw milk with a total
microbial count of 40 000/ml and a coliform count of
IOO/ml was generally produced on the farm and could he
successfully used for production of pasteurized liquid milk in
bottles or plastics bags and for production of yoghurt and
'Biokys' milk product.
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TANTAOUt-ELARAKI, A.; BERRADA, M.;
EL-MARI\AKCHI, A.; BERRAMOU, A. [A study of Moroccan
Lben.] Etude sur le Lben marocain. Lait (1983)
63
(627 /628) 230-245 [Fr, en, 9 ref.] Inst. Agron. et Vet.
Hassan 11, BP 6202 Rabat-Instituts, Rabat, Morocco.
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Lben [Leben] was prepared in the laboratory by
natural coagulation of mixed raw milk held at 20-22'C for
44 h in an earthenware jar and then transferring it to a
churning jar; after churning for 30-40 min, water equiv. to

10% of the milk vol. was then added at a temp. favourable

for aggre~ation of the butter grains, which were recovered as

'heidi' usmg a metal ladle. The 6 laboratory samples had
mean pH of 4.4, acidity 74.5'Dornic, fat content 11.8 g/1
and DM content 96.2 gfl; corresponding values for 20
commercial samples were 4.4, 75°Dornic, 9.6 g/1 and 87.9

g/1. Mean microbial counts in fresh milk and !ben, resp.,
were: total mesophilic aerobes, 40 million and 2150
million/ml: lactic streptococci, 290 000 and 760 million/ml;
Leuconostoc spp., 14 300 and 1.67 million/ml; yeasts and
moulds, nil and 850/ml: coliforms, 1800 and 50 500/ml; and
faecal streptococci, 3800 and 101 600/ml. Lactobacilli were
not found in the milk and were present in only small
numbers in the lben. Streptococcus lactis, S. lactis subsp.
diacetylactis, Leuconostoc /actis and Leuc. cremoris were the
most important spp. present in lben.
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WARD, P. S. Ice cream quality control and
assurance. In Ice cream. Papers given at a two-day
symposium held at the Scientific Societies Lecture Theatre,
Savile Row, London WI on 19 and 20 October 1981.
Huntingdon, UK; Society of Dairy Technology (1983) 58-64
[En] Birds Eye Walls Ltd., Walls House, Gloucester GL4
7HB, UK.
Quality control in ice cream manufacture is discussed

with particular regard to quality assurance for raw materials
and packaging materials, momtoring of employees' health,

factory quality control, laboratory control, and quality
management in storage, distribution and sale. Reference

methods, routine methods and instrumental methods used for
determining fat, milk SNF and TS in ice cream are briefly
indicated, and the importance of speed and accuracy in

analytical control is emphasized.
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JACOB, M.

Ice cream - hygiene and public health

aspects. In lee cream. Papers given at a twa-day symposium
held at the Scientific Societies Lecture Theatre, Savile Row,

London WI on 19 and 20 October 1981. Huntingdon, UK;
Society of Dairy Technology (1983) 65-68 [En, 5 ref.] Dep.
of Health & Social Security, Alexander Fleming House,
Elephant & Castle, London SE2, UK.
With the development of heat-treatment legislation,
notably the Ice Cream (Heat Treatment) Regulations 1959,
ice cream has ceased to be a cause of bacterial food
poisoning in the UK. In recent years, however, a significant
proportion of ice cream samples, especially soft ice cream
from mobile retailers, have gtven poor results in methylene

Health Laboratory, North Bavaria tests about 20 000 milk
and milk product samples annually.] Ca. 20.000 Proben von
Milch und Milchprodukten wurden pro Jahr untersucht.
Deutsche Molkerei-Zeitung (1983) 104 (33) 984 [De]
The results of tests carried out on milk and milk

products in North Bavaria (about 20 000 samplesfyr) are
briefly discussed. Among the shortcomings were: increased
cell contents in a small percentage of milk samples and
which were not always caused by mastitis; sporadic yeast or
mould growth in fresh cheese;too low pH in buttermilk; lightinduced or oxidized flavour in sterile milk and cultured milk
products; excessive lactose in proCessed cheese; and finally
faults caused by handling at various outlet points, such as
sensory changes in cream, particularly whipped cream served
in cafes and confectionery shops, butter served in hotels, and
creaming and flocculation in evaporated milk.
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GERMAN FEDERAL REPUBLIC, CHEMISCHES
UNTERSUCHUNGSAMT DER STADT NORNBERG. (Niimberg
City Chemical Laboratory; 45 of 607 milk and milk product
samples were found not. entirely satisfactory in 1982.]

Chemisches Untersuchungsamt der Stadt Niirnberg: 1982
wurden 45 von 607 untersuchten Milch- und
Milcherzeugnisproben beanstandet. Deutsche

Molkerei-Zeitung (1983) 104 (33) 985 [De]
Data are given briefly on results of tests carried out in

1982 on milk and milk products with a breakdown of
shortcomings encountered largely in 'overstored' products in
retail shops. These included flavour defects in milk,cream

and butter, moulds in cheese, misleading labelling and
compositional deficiencies. Quarg, with only 1 faulty

specimen in 52 test samples, scored best. Compared with
1981 the number of unsatisfactory samples in 1982 was
about 50% lower.
425 TROS'KO, U. 1.; DANILOVA, T. A.; PROKHOROVA, L.
T.; GORSHKOVA, E. 1.; ERZINKYAN, L. A.; AKOPOVA, A.
B. [Microflora and chemical characteristics of 40!)-year-old
fat from buffaloes' milk yoghurt.] Biologicheskii Zhurnal
Armenii ( 1981) 34 (II) 1125-1128 [Ru, armenian, en, 5
ref.] Vses. Nauchno-issled. Inst. Zhirov, Leningrad, USSR.
In the past, fat churned in primitive churns from
yoghurt obtained by spontaneous fermentation of buffaloes'
or ewes' milk was frequently buried in Armenia for

preservation in jugs of 6-20 I capacity. Earlier findings of
such jugs are described, and results of analysis of contents of

a jug discovered during archaeological digs of the Bzhni fort
in Razdan district and assessed to be 400 yr old are reported.
Dead diplococci and streptococci were detected in lower

layers of the contents. The fat had acid value of 177 mg
KOH, saponification value of 300 mg KOH, contained no P

blue tests. Of 6164 soft ice creams tested by the Institute of
Environmental Health in 1980, for example, 24% fell into
grades 3 and 4, indicating that handling methods and

or protein, 0.2% non-saponifiable matter, no tocopherols, and
no unchanged sterols; benzidine value was 6.5 mg%

possibly dispensing equipment were unsatisfactory. In such
cases, environmental health officers usually take repeat
samples and apply health education for operators. The
Institute have revised their practice notes on soft ice cream,
covering cleaning of machines and product safety. A
memorandum on hygienic control of ice cream has also been

fatty acids being altered, and contained large quantities of
carbonyl compounds.

cinnamaldehyde. Results of TLC and GLC examination of
the fat are tabulated and discussed. It is concluded from
proportions of CI4:0, CI6:0 and CI8:0 acids that the fat was
of buffaloes' milk origin; it was strongly oxidized, 72% of

issued by the Scottish Home and Health Department.
426
The microbiological quality of ice
creams sold in Hyderabad city. Journal of Food Science and
Technology, India (1983) 20 (I) 19-20 [En, 10 ref.] Coli. of
Home Sci., Andhra Pradesh Agric. Univ., Hyderabad-500
004, India.
Samples of ice cream (slabs, cups, bars and lollies)
422

RAJALAKSHMI

were collected from hotels, restaurants, ice cream parlours
and local vendors in Hyderabad city. Bacteriological

examination of the 301 samples showed that only 58 (19.4%)
complied with Indian Standards Specifications. 89% of the
samples contained coliforms (Klebsiella spp., Enterobacter
cloacae. E. aerogenes or E. hafniae), and 7% contained
Escherichia coli. The only pathogen isolated was
Staphylococcus aureus, which was found more frequently in
the cheaper varieties of ice cream. The more expensive slab
ice creams sold in hotels were of higher bacteriological
quality than the cheaper ice creams sold in cups or cones.
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LANDESUNTERSUCHUNGSAMT FUR DAS
GESUNDHEITSWESEN NORDBAYERN. (Regional Public

PARK, K. Y.

Effects of temperature, temperature

cycling and substrate on aflatoxin production. Dissertation

Abstracts International, B (Sciences and Engineering) (1983)
43 (II) 3523-3524 [En, 162pp., Order No DA8306497]
Univ. of Nebraska, Lincoln, Nebraska 68503, USA.
On Cheddar cheese, cycling temp. (at 5 and 25'C for
12 h each) resulted in much less aflatoxin production by
Aspergillus parasiticus and A. flavus than did incubation at
25°C, but much more than at l5°C. Preincubation of
cultures at 25 'C for 2 days before the onset of temp. cycling
increased aflatoxin production on cheese by 2-3X. Cheddar
cheese and meju were favourable substrates for aflatoxin
production by both moulds at 25'C but not at 15'C, while
Cottage and processed cheese were poor substrates for
aflatoxin production by both moulds at 15 and 25'C.
Yoghurt was a .Poor substrate for A. parasiticus but
favourable for A. }favus at 15 and 25'C.
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HUP, G.; STADHOUDERS, J.; VRIES, E. DE; BERG, G.

VAN DEN

[Lactobacilli in 'weak' cheese brine and the quality

of cheese.] Lactobacillen in 'slappe' peke! en de kwaliteit van
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kaas. Zuivelzicht (1982) 74 (II) 270-273 [Nl, en, 9 ref.]
Nederlands Inst. voor Zuivelonderzoek, Ede, Netherlands.
See DSA 44, 6287.

and milk replacers. cream and butter are briefly discussed.
Problems relating to moulds in cheese are considered under
the following headings: the 'large families' of cheeses and

428 LEVON, A. V.; SLYUSARENKO, T. P. [Preservation of_
whey.] Pishchevaya Promyshlennost', _Respublikanskii
Mezhvedomstvennyi Nauchno-technicheskii Sbornik (1982)
No. 28, 73-76 [Ru, 4 ref.]
Trials were performed on the effects of (i) 1-3%
cooking salt and (oi) 0.3-0.4% nisin on acid formation in
tvorog whey stored at 20-50°C or 20, 25 or 30°C resp.
Additionally, sorbic acid was added at 0.08% to (ii) treated
wheys to prevent growth of mycelial fungi and film-forming
yeasts. (i) at 3% is recommended to inhibit acid formation in
whey stored at ..;30°C; whey of .;;J00°T acidity may be
stored for up to 5 days. Use of (ii) with or without sorbic
acid is unsatisfactory, as it results in formation of
uncharacteristic odour and flavour in the whey.

cheeses; control of mould contamination (identification of the
contaminant, pollution of the environment. biological control
e.g. by pre-germination of desirable moulds, and physicochemical control by means of disinfectants, fungicides etc.):
and moulds and coagulating enzymes.

429 GRIFFITHS, M. W.; PHILLIPS, J. D.; MUIR, D.
D. Methods for rapid detection of post-pasteurization
contamination in cream. Journal of the Society of Dairy
Technology (1984) 37 (I) 22-26 [En, 14 ref.] Hannah Res.
Ins!., Ayr KA6 5HL, UK.
The method described previously [DSA 45, 6536] has
been modified by adding substances inhibitory to Gram-

H-Milch und einem UHT-Molchmischgetriink. Tieriirztliche
Umschau (1983) 38 (2) 98-100, 109 [De, en, 9 ref.]
Staat I iches T ieriirztl iches U n ters uch u ngsam t,
Azenbergstrasse 16, 7000 Stuttgart I, German Federal
Republic.

positive bacteria (crystal violet, nisin and penicillin) to the

cream prior to pre-incubation (P-INC) at 21 oc for 25 h; to
each 10-g cream sample is added 0.1 ml sterile solution
containing (/ml) 2 mg crystal violet + 40 000 units nisin +
20 000 units penicillin. After P-INC, the Gram-negative
organisms present in the sample can be enumerated by ATP

their moulds; useful moulds of cheeses; undesirable moulds of

Milk
See also absts. 263, 271, 692
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GERINGER, M.

[Food poisoning from

enterotoxin·producing Staphylococcus aureus strains in UHT

milk and a UHT flavoured milk.]

Lebensmittelvergiftung

durch enterotoxinbildende StaP.hylococcus aureus-Sta.mme in

3 outbreaks of gastroenteritis in Baden Wiirttemberg

traced to staphylococcal enterotoxin A in UHT milk and a
UHT milk product are outlined. Ways of preventing
recontamination of UHT milk and minimizing rjsks from
Staphylococcus aureus enterotoxin are discussed. It is
considered that the use of cold storage to minimize
enterotoxin production in UHT milk may decrease its
attraction for consumers.

photometry or by the direct epifluorescent filter technique

(DEFT). When compared with the plate count after P-INC,
93.9 and 95.2% of samples were correctly identified as

acceptable or unacceptable by the ATP and DEFT methods,
resp. Using the plate count after P-JNC, only 1.6% and I%
of samples with a count of less than 32 million and more

than 32 million(g, resp., showed a psychrotrophic count of
more than 32 mollion and less than 32 million/g after storage
of cream at 6°C for 7 days. It is concluded that creams with

a plate or DEFT count of less than 32 million/g or an ATP ·
photometer reading of less than 1350 after P-INC would be
expected to keep for more than 7 days at 6°C.
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SLAVCHEV, G.; GOGOV,

i.

(Survival of Yersinia

enterocolitica in Bulgarian yoghurt and 'Vita' cultured milk.]

Veterinarnomeditsinski Nauki (1983) 20 (9) 68-73 [Bg, ru,
en, 12 ref.] Tsentralen Nauchnoizsled. VetMed. Inst., Sofia,
Bulgaria.
Sterile cows' milk was inoculated at 45°C with 18-h
broth cultures of Yersinia enteroco/itica at 10\ 105 or 107

cells/mi. The 3 types of milk were then made into yoghurt

ac for 3

and 'vita' cultured milk. After incubation at 43 ± 1

h for yoghurt and for 4 h for 'vita' cultured milk, the
variants were cooled over 6 h to 20-25°C, stored at 6-10°C
for ~96 h, and examined for survival of Y. enterocolitica.
During the refrigeration stage Y. enterocolitica survived 24
h in yoghurt inoculated at 104 cells/ml and 72 h in yoghurt
inoculated at 10 5 and 107 cells/mi. Survival in 'vita' cultured

milk was broadly similar, but when strain 144 of
Lactobacillus bulgaricus was used as starter culture it had a
greater inhibitory activity on Y. enterocolitica than L.
bulgaricus strain 50.
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BEERENS, H.

[Microbiological control:

samplin~

434 GERINGER, M. [The occurrence of patho~enic and
enterotoxin-producing staphylococci in goats milk.]
Untersuchungen zum Vorkommen pathogener und

enterotoxogener StaJ>hylokokken in Zieg_enmilch.
Tieriirztliche Umschau (1983) 38 (2) 109-110 [De, en, 2
ref.] Staatliches Tieriirztliches Untersuchungsamt,
Azenbergstrasse 16, 7000 Stuttgart, German Federal
Republic.
Of 168 goats on 44 farms, 13.1% showed disturbances
of milk secretion, pathogenic bacteria were isolated from
13.7% which gave milk with a normal soniatic ceU count, and

21.4% had subclinical mastitis. Of 59 bacterial isolates, 46
were staphylococci, 8 streptococci and 5 enterobacteria. Of
18 strains of Staphylococcus aureus, 3 were enterotoxigenic
producing A. C2 and D toxins, resp.
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SUHREN, G.; HEESCHEN, W.; TOLLE,

A. [Quantitative determination of psychrotrofhs in raw and
pasteurized milk. A comparison of methods. Quantitative
Bestimmung psychrotropher Mikroorganismen in Rob- und
pasteurisierter Milch - ein Methodenvergleich.

Milchwissenschaft (1982) 37 (10) 594-596 [De, en, 11 ref.]
Inst. fUr Hygiene der Bundesanstalt fiir Milchforschung,

Kiel, German Federal Republic.
The IDF standard method for enumeration of

psychrotrophs in liquid milk uses a 10-day incubation at
6.5°C [see DSA 43, 6826]. Attempts were made to speed up
the test by analysing 80 samples of raw milk and 51 of
pasteurized milk by the IDF method for total counts in milk,
using a 72 h incubation at 30°C [see DSA 43, 6825], and by

and

5 other methods using different incubation temp. and times.

examination techniques.] ContrOie microbiolog1que:
echantillonnage et technigues .d'examen. Technique Laitiere

The method giving the best agreement with the IDF
standard method for psychrotrophs was that of Oliveria &

(1983) No. 975, 25-28 [Fr] Fac. de Pharmacie, 3 Rue du
Professeur-Laguesse, 59000 Lille, France.
Traditional methods used for evaluation in milk and

at 21 °C. One disadvantage of using this method is that it
may also include counts of some mesophilic bacteria.

milk products of total microflora, enumeration of coliforms,
faecal coliforms, Staphylococcus aureus, sulphite-reducing
clostridia and yeastsf~oulds, and detection of salmonellae,
are outlined. Non-traditional methods briefly discussed are
membrane filtration. direct epifluorescent filter technique,
and methods based on A TP or Impedance measurements.

436 MURRAY, S. K.; KWAN, K. K. H.; SKURA, B. J.;
McKELLAR, R. C. Effect of nitrogen flushing on the

Parmelee [see DSA 38, 7396], which uses a 25 h incubation

production of proteinase by psychrotrophie bacteria in raw

432 MOREAU, C. [Some problems of moulds in the dairy
industry.] Quelques problemes poses par les moisissures dans
les industries lattieres. Technique Laitiere (1983) No. 975,
37-38, 41-43 [Fr] Lab. de Microbiol. Appliquee a l'Agric. et

milk. Journal of Food Science (1983) 48 (4) 1166-1169
[En, 31 ref.] Dep. of Food Sci., Univ. of British Columbia,
Vancouver, British Columbia V6T 2A2, Canada.
Raw milk was flushed with 100 ml N 2fmin during
storage at 4°C. Microflora (total psychrotrophs, proteolytic
psychrotrophs, lactic acid bacteria) in N,-flushed milk

aux Industries Alimentaires. Univ. de Bretagne Occidentale,

exhibited a longer lag phase and slower growth rates than

29283 Brest Cedex, France.
Both undesirable and desirable moulds are dealt with
in this article. Mould contamination of raw milk, dried milk

those in milk stored aerobically at 4 °C. Although proteolytic
psychrotrophs grew in Nrflushed milk, proteinases could not
be detected in these milk samples. Proteinase assays and
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electrophoresis showed extensive proteolytic activity and
hydrolysis of {l-casein in control milk but no detectable
casein degradation in Nrflushed milk, even after storage for
18 days at 4'C. This study shows the potential of controlled
atmosphere storage of raw milk for inhibition of the
accumulation of proteolytic enzymes from psychrotrophic

bacteria.
437 STAHLHUT-KLIPP, H. (Comparative study of pyruvate
and microbial count evaluation of herd bulk milk according to
the Milk-Quality Ordinance of 9 July 1980.] Vergleichende
Untersuchungen zur Pyruvat· und Keimzahlbewertung der
Herdensammelmilch nach der Milch-Giiteverordnung vom
9.Juli 1980. Molkerei-Zeitung Welt der Milch {1983) 37
(20) 596-604 [De, 14 ref.] Fachbereich Milch- &
Molkereiwirtschaft, Fachhochschule, Hanover, German
Federal Republic.
220 farms with an av. of 30 cows each, in the WeserEms area of Federal Germany took part in the tests. During
10 months, (i) twice daily collections were studied on 30
farms, (ii) daily collections on 35 farms, (iii) collections
every 2nd day on 24 farms and (iv) collections every 3rd day
on 131 farms. Sampling was twice monthly by a milk tanker
sampling device modified for taking simultaneously a pair of
samples for the pyruvate (PE) and aerobic microbial count
(MC) measurements resp. The results, classified into 4
quality grades, showed that overall incidences of the 4
quality grades were similar for PE and MC assessments, but
proportions of identical assessments were small. particularly
m grades 2-4; MC proved a better quality criterion than PE
for (ii), approx. equal for (iii) and less satisfactory for (iv).
PE assessment in autumn/winter yielded relatively lower
classifications in comparison with MC than at other seasons.
For (i), PE showed no relation to care in milk production.
438 EL-GENDY, S. M.; ABDEL-GALIL, H.; SHAHIN, Y.;
HEGAZI, F. Z. Acetoin and diacetyl production by homoand heterofermentative lactic acid bacteria. Journal of Food
Protection (1983) 46 (5) 420-425, 428 [En, 20 ref.] Dep. of
Food Sci., Univ. of Assiut, Assiut, Egypt.
It strains of homo-and heterofermentative lactic acid
bacteria, isolated from salted raw milk, were screened for
acetoin (A) and diacetyl(D) production from pyruvate and
citrate in a peptone·yeast extract-glucose broth. With the
exception of Streptococcus faecalis subsp. liquefaciens, the
homofermenters produced more A + D from pyruvate than
from citrate whilst heterofermenters showed the reverse.
Further studies with Lactobacillus casei 333C and L.
plantarum 2310 showed that A and D were produced from
pyruvate as soon as growth was initiated and increased
exponentially up to 24 h after which production slowed
down; A and D production from citrate did not occur until
the middle of the exponential growth phase. All of 9 strains
tested were able to utilize pyruvate as sole C source. Acetate
(50 pmol/ml) and, in some cases, acetaldehyde (100-500
pgfml) enhancced A and D production; higher concn. of
acetaldehyde were inhibitory or )Vithout effect.
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EL-GENDY,

s.

M.; ABDEL-GALIL, H.; SHAHIN, Y.;
Characteristics of salt-tolerant lactic acid
bacteria, in particular lactobacilli, leuconostocs and
pediococci, isolated from salted raW milk. Journal of Food
Protection (1983) 46 (5) 429-433, 440 [En, 29 ref.] Dep. of
Food Sci., Univ. of Assiut, Assiut, Egypt.
145 strains were isolated on acetate agar from 9·12%
salted milk that had been incubated at 30'C for 4-21 days.
126 strains were identified as lactobacilli; 115 ·of these were
homofermentative, non-thermophilic strains (73 Lactobacillus
plantarum, 31 L. casei, 3 L. xylosus and 8 motile strains).
and II were heterofermentative (8 L. cellobiosus and 3 L.
brevis-buchneri). The L. casei isolates were further
subdivided into subsp. pseudoplantarum (8 strains) on the
basis of inactive lactic acid production. and rhamnosus (8
strains) and alactosus (2 strains) on sugar fermentation
patterns. Of the remaining 19 isolates on acetate agar, 10
were identified as Leuconostoc paramesenteroides, 3 as
typical Pediococcus spp. and 6 as atypical pediococci. The
amount of total lactate produced from l% glucose in
peptone-yeast extract-glucose broth ranged from 32.8
pmol/ml for atypical pediococci to 171.2 pmolfml for L.
plantarum; the L(+)Iactate content ranged from 20.7% to
52.7%.
HEGAZI, F. Z.
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JASJIT SINGH Inhibition of growth of spoilage
microorganisms_ by Streptococcus tlrermoplrilus and
Lactobacillus acidoplrilus in cow, bu£falo and goat milk.
Journal of Food Protection (1983) 46 (6) 497-498 [En, 6
ref.] Yemen Dairy & Juice Industries Ltd., PO Box 3337,
Hodeidah, Yemen Arab Republic.
Streptococcus thermophi/us and Lactobacillus
acidophilus, alone and in 1:1 mixture, were inoculated at
7
10 /ml into cows'. buffaloes' and goats' milk and incubated
at :i7'C for !6 and 24 h. Culture filtrate of S. thermophilus
showed no inhibitory activity towards Escherichia coli,
Pseudomonas /ragi, Micrococcus flavus or Staphylococcus
aureus irrespective of type of milk used. All test organisms
were inhibited by culture filtrates of L. acidophilus and, to
an even greater extent, by filtrates of the mixed culture.
Order of inhibitory activity of the culture filtrates was
buffaloes' milk more than cows' milk more than goats' milk.
441
FAIN, A. R., JR._ Environmental factors affecting
production of proteolytic enzymes by psychrotrophic bacteria
isolated from raw milk. Dissertation Abstracts International,
B (1983) 43 (II) 3485 [En, 213pp., Order No DA8308173]
Univ. of Georgia, Athens, Georgia 30601, USA.
54.9% of 122 proteolytic psychrotrophic bacteria
isolated from raw milk were Pseudomonas spp. At 21 but
not at 4°C, specific growth rate of a fluorescein-producing
Pseudomonas sp. in milk was significantly higher at 90%
than at 50% 02 saturation. Proteinase production by this
organism at 4°C was max. in the late exponential/early
stationary growth phase, and was 3X greater at 90% than at
50% 0 2 saturation; at 21 'C the difference was less marked,
being only 1.3X greater at 90% 0 2 saturation. Both Eh and·
pH of the milk changed considerably during incubation, but
no significant effects due to level of 0 2 saturation were
observed at either temp. Proteinase production in milk at
21 'C was not stimulated by addition of glutamate at 0.5-1
mgfm!. An Aeromonas sp. exhibited the highest proteolytic
activity amongst 6 psychrotrophic bacteria tested.
442 YAN, L. Effect of raw milk storage on proteolysis and
cheese yield and partial characterization of four proteases
from milk psychrotrophs. Dissertation Abstracts
International, B (Sciences and Engineering) (1983) 43 (12)
3910-3911 [En, 216pp., Order No DA8309087] Univ. of
Kentucky, Lexington, Kentuckr. 40506, USA.
When grade A raw m1lk was pasteurized before or
after storage at 4°C, aerobic counts of more than 106
c.f.u.Jml raw milk were necessary before large increases in
proteolysis and aerobic counts and decreases in pH were
evident after pasteurization. Bitterness developed when
tyrosine value was more than 150 ~tg/ml, and was related to
the degree of microbial proteolysis in the pasteurized milk.
Raw milk stored at 4 and 7°C was pasteurized and made
into direct~acid-set cheese. Cheese yields decreased by 4.5,
2.3 and 16.6% resp. when the milk had been stored at 4'C
for 8 days, 7'C for 6 or 7'C for 8 days; the decreases, which
occurred only when bacterial count of the milk was more
than 10 7 c.f.u./ml, were associated with increased proteolysis
of the raw milk and loss of N into whey. 4 purified
extracellular proteinases, isolated from raw milk
psychrotrophs. were all metallo-proteinases that preferentially
degraded whole or a 5-casein. Proteinase from Pseudomonas
fluorescens had higher enzyme activity and heat stability
than proteinases from 3 bacilli.
443 TAYFOUR, A.; MILLIERE, J. B.; VEILLET-PONCET,
L. Growth and proteolytic activity of Pseudomonas
fluorescens 28 P 12 on milk retentates stored at low
temperature. Milchwissenscha(t ( 1982) 37 ( 12) 720-723
[En, fr, de, 38 ref.] Lab. de Microbial. Alimentaire, INPL,
ENSAIA, Nancy, France.
Growth and proteolytic activity of Pseudomonas
f/uorescens 28 P 12 were studied during storage at 4, 7 or
IO'C of milk and retentates obtained by ultrafiltration of
taw milk at 60°C for 75 min. In all retentates (concentrated
up to 5-fold by wt.), growth of P. fluorescens was similar
until the end of the log growth phase; during the stationary
phase. growth was higher in the less concentrated retentates.
Proteolytic activity appeared at bacterial cell counts of
approx. 108 c.f.u.jml and was less in retentates concentrated
4-or 5-fold than m retentates concentrated up to 3-fold. [See
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also DSA 43, 1657.)

amount of post-pasteurization contamination.

AMRAM, Y. [Bacteriological 'luality of milk in
444
France.] La qualite bactCriologique du la1t en France. Revue
des ENIL (1983) No. 79, 9-10 [Fr)
The enactment in 1969 of a law on differential

448 BRYAN, F. L. Epidemiology of milk-home diseases.
Journal of Food Protection (1983) 46 (7) 637-649 [En, 129
ref.) Dep. of Health & Human Services, Cent. for Disease
Control, Atlanta, Georgia 30333, USA.

payment for farm milk in France on the basis of its
composition and bacteriological quality resulted in

considerable improvement of milk quality. Thus, in the early
1970s only 30-40% of the milk collected was in the quality A
category (<>100 000 bacteria/ml). At present the proportion
of quality A milk is 80%, and that in the quality A + B
category ( less than 500 000 bacteria/ml) increased to more
than 90% in 1981. Diagrams show considerable variations in
bacteriological quality between different milk production
areas of France with a tendency for better grades in the
northern and western regions.

445 O'TOOLE, D. K. Methods for the direct and indirect
assessment of the bacterial content of milk. [Review].
Journal of Applied Bacteriology (1983) 55 (2) 187-201
[En, 137 ref.] NSW Dep. of Agric., Agric. Res. Cent.,
Wollongbar, NSW 2480, Australia.
The assessment of total bacterial content of milk is
discussed under the 2 broad headings of direct and indirect
methods, but dye reduction methods are not considered. An
outline is given of the general techniques involved in
determination of total plate counts (e.g. subsampling and
dilution of milk, inoculation and incubation conditions and
counting methods), and advantages and disadvantages of the
direct microscopic count method are presented. Indirect
methods for measuring the bacteriological quality of milk
include determinations of pyruvate or ATP concn., chan~es
in impedance and a microcalorimetric method. The relative
merits of the different methods are discussed. It is suggested
that the best measure of bacteria in milk is to determine the
dry mass of bacterial cells.
446

SINGH, K.; SINHA, R. N. Rapid detection of
Indian Journal of Dairy
Science (1981) 34 (3) 305-309 [En, 19 ref.] National Dairy
Res. Inst., Karnal 132001, India.
Freshly pasteurized milk (100 ml) was centrifuged at
4000 rev/min for 20 min. The bottom layer of milk, in which

This review is divided into 4 sections as follows: milkborne diseases of contemporary importance (salmonellosis,
campylobacteriosis. staphylococcal food poisoning, brucellosis
and yersiniosis); milk-borne diseases of historical interest
(typhoid fever, streptococcal infections, diphtheria,

tuberculosis, shigellosis and milk sickness); diseases rarely
reported as being milk-borne (botulism, enteritis caused by
Escherichia coli, Pseudomonas aeruginosa or Clostridium
perfringens, listeriosis, Bacillus cereus gastroenteritis,
Haverhill fever, Q fever, hepatitis A, poliomyelitis,
toxoplasmosis, histamine intoxication and hyP.ertension, and
arsenic poisoning); and role of milk and milk products as
vehicles (raw, certified and pasteurized milk, ice cream, dried

milk and cheese).
449 O'CONNOR, R. E.; EWINGS, K. N.; HOLLYWOOD, N.
W. Effect of agitation on bacterial aggregates in pure
cultures and raw milk. Journal of Food Protection (1983)
46 (8) 681-685 [En, 20 ref.) Otto Madsen Dairy Res. Lab.,
Queensland Dep. of Primary Industries, Hamilton,

Queensland 4007, Australia.
Effect of syringing, blending and sonication treatments
on cell and clu_!!!P counts by the direct epifluorescent filter
technique (DEFI") was studied on 8 pure cultures and 27
raw milk samples. With the exceptiOn of Streptococcus
liquefaciens, counts of all cultures were increased with l-and
2-min blending treatments; treatment for 2 min gave the
greatest increase in total count and consistently reduced
clumps to an av. of 2 cells. Increase in total plate counts of
both pure cultures and raw milk samples were less with
syringmg than with blending. Blending was more efficient
than syringing for reducing aggregation of bacterial cells in
raw milk. It is recommended that the enumeration of
bacteria in pure culture or milk samples by either standard

coliforms in pasteurized milk.

plate count or DEFT be preceded by 2-min blending.

the coliforms were concentrated approx. 10-fold, was diluted

450 EsTEVES, F. A.; VtEtRA, M. M. S. (Escherichia coli
in high grade pasteurized milk.] 'Escherichia coli' no Ieite
pasteurizado. Reposit6rio de Trahalhos do Instituto

with an equal vol. of double-strength broth and a 1 ml
portion was transferred to a test tube and layered with soft
agar. During incubation at 37 or 4l.5°C, tubes were
examined every 30 min for gas production under the agar

layer. Coliform counts in 104 samples of pasteurized milk
ranged from 0 to 4500/ml, distribution in the ranges less
than 1, 1-10, 11-100 and more than 100 coliformsfml being
8.6, 38.5, 37.5 and 15.4%, resp. Of 9 media tested,
MacConkey's broth was the most satisfactory for detecting
coliforms smce it gave rapid results and also showed a colour
change in addition to gas formation. Coliform counts of l-1 0

and 11-100/ml could be detected in 7.5 and 6.7 h, resp., at
37'C and in 6.4 and 5.7 h at 41.5'C.
447

BOSSUYT, R. G.; WAES, G. M.

Impedance

measurements to detect post-pasteurization contamination of

pasteurized milk, Journal of Food Protection (1983) 46 (7)
622-624 [En, 15 ref.] Gov. Sta. for Res. in Dairying,
Brusselsesteenweg 370, B-9230 Melle, Belgium.

Nacional de Veterinaria (1981) 13, 61-66 [Pt, fr, en, 10
ref.) Inst. Nacional de Vet., Estrada de Benfica, 701-1500
Lisbon, Portugal.
In a 5-yr study of high grade pasteurized milk
collected from several retail outlets around Lisbon, 5 out of
42 samples of 'Vigor' milk (11.9%) and 15 of 89 samples of
'Ucal' milk (16.8%) contained Escherichia coli in 1 mi.
These results are considered unsatisfactory.

451

FILEV, F.; KONSTANTtNOV, I.

method for detecting group

I!

(A rapid serological

streptococci in bulk cowst

milk.} Nauchni Trudove, Raionen Nauchnoizsledovatelski
Veterinarnomeditsinski lnstitut, Velika T"rnovo (1982) 2,
217-222 [Bg, ru, en, 12 ref.) Ralonen Nauchnoizsledovatelski
Veterinarnomed. Inst., Velika T"rnovo, Bulgaria.

Of 183 bulk milk samples tested for group B
streptococci, 39 gave positive results by
immunoelectrophoresis but only 15 gave positive results in

the CAMP test.

Impedance measurements were compared with the

Benzalkonfcrystal violet/ATP (BC-ATP) test [see DSA 44,

452

2325} in an mvestigation of their suitability as an indicator
of post-pasteurization contamination of milk. For the
impedance method, a Bactometer 32 Microbial Monitoring

Carhaix.]

System was used to test simultaneously 32 1-1 samples at

engaged in the production of Emmental cheese and dried
products, receives over 300 million I milk equivalent/yr. It

30°C. and ~ive a digital read-out every 96. s of the ratio of
impedance In pasteurized· milk to the sum of impedances in
sterile and pasteurized milk. Detection time was that
required to produce an impedance change of 0.8%. In tests

on 83 samples, BC-ATP scores of 0+ (indicating a negative
result) corresy,onded to impedance times between 26 and 52
h and were a ways due to growth of Bacillus cereus. The 57
samples with BC-ATP scores of 1+ to 6+ had impedance
detection times ranging from 12 to 23 h and all contained
Gram-negative bacteria. Impedance detection times may be
used as a reliable indicator of the occurence but not of the

BAtLLY, E.

[Bactofugation of cheese milk at
a Carhaix. Revue Laitiere
Franfaise (1983) No. 422, 16-19 [Fr)
The dairy factory UNICOPA, Carhaix, France
La bactofugation

has been using an Alfa-Laval bactofuge type 418 since 1970
for treating cheese milk over 6-7 winter months/year. The

bactofuge is adjusted for a throughput of 20 000 I milk/h
(30% above nominal) and is said to eliminate 50-60%
clostridia spores. The bacteria-rich milk portion eliminated

(2%) in the process is sterilized and reincorporated into the
cheese milk. At present bactofugation is supplemented by
addition of 10-15 mg lysozyme/! milk - with some
reservation as the substance impairs cheese milk processing
and modifies ripening of the cheese. Separate collection of

117
high-spore milk. is also practised. During 1978/79-1982/83
the av. numbers of Clostridium tyrobutyricum showed a rise
fr?m 2366 to 5860/1 in the raw milk received during S
wmter months.
453 BAILLY, E. [Creaming of cheese milk at Langres.] ...
ou le cremage it Langres. Revue Laitiere Franraise (1983)
No. 422, 20-21, 39 [Fr]
The cheese factory at Langres, France, processing
annually 50 million 1 milk into Emmental cheese practices
separate collection of milk with more than 500 spores/! using
2-comfartment tankers. The contaminated milk (av. 5000
spores representing about half the total winter milk supplies
is filled into 'decantation tanks' where it is held for 16-18 h
at 6-10°C and the 'skim milk' (about 80% of the total) is
then withdrawn and standardized to 27 g fat/1 with cream
from the non-contaminated milk and is mixed with the same
volume of the non-contaminated milk {of spore content
250/1). As the efficacy of spore removal in the rising cream
is 80%, the mixed cheese milk contains only 250 spores/! and
is entirely satisfactory for Emmental manufacture. The
cream recovered from the decantation tanks is pasteurized at
80°C, separated and the skim milk and fat portions obtained
are sold. Advantages and disadvantages of the process are
discussed.
454 SUDARWANTO, M. [A comparison of some methods
for estimating cell and bacterial counts in milk.}
Vergleichende Untersuchungen zur Bewertung einiger
Methoden filr die Bestimmung des Zell- und Keimgehaftes
der Milch. Thesis, Justus Liebig-Universitiit Giessen,
German Federal Republic (1982) 113pp. [De, in, Ill ref.]
Somatic cell counts were estimated in 267 samples of
farm milk using the original and modified Breed methods
and using a Coulter counter. All samples were assessed by
CMT and the Aulendorfer mastitis test (AMT). Cell counts
were estimated in 107 milk samples by Fossomatic analyser,
and bacterial counts were estimated in 201 farm milk
samples. Estimates of cell and bacterial counts by the
origmal Breed method were 54.2 and 58.1% of those
estimated by the modified Breed method in which a much
greater area was counted. In general. Coulter counter
somatic cell counts were higher than those obtained by the
modified Breed method; Fossomatic counts were intermediate
between those given by the other 2 methods and occasionally
underestimated counts in some samples. Most milk samples
negative for CMT had less than 500 000 somatic cellsjml,
and most strongly positive samples had more than 500 000
cells/mi. The AMT could only easily distinguish samples
with low and high cell counts and had no obvious advantages
over the CMT. With quarter milk samples the relationship
between cell count and AMT was close enough for the AMT
to give an indication of cell count but not an accurate
estimate. Surface culture was better than submerged culture
for bacterial counting.
455
N.

VARADARAJ, M. C.; NAMBUDRIPAD, V. K.
Growth and production of thermostable
deoxyribonuclease and enterotoxin by Staphylococcus aureus
in milk, Milchw_issenschaft (1983) 38 (I) 23-26 [En, de, 22
ref.] D1v. of Da~ry Bact., S. Reg. Sta., National Dairy Res.
Inst.. Bangalore. India.
Fourteen enterotoxin-producing wild strains of
Staphylococcus aureus (isolated from kboa) and 5 standard
enterotoxin-producing S. aureus strains grew well in cows'
raw whole milk (with low bacterial counts) or in sterilized
skim milk. An inoculum giving 106 c.f.u.fml milk was used
and incubation was at 37°C for u~ to 24 h. Production of
thermostable DNAase was greater m sterilized milk than in
raw milk. Enterotoxins were produced by all but 1 wild
strain after 24 h in sterilized milk; in raw milk only 8 of the
wild strains and none of the standard strains produced their
respective enterotoxins.
456 CHEUNG, B. A.; WESTHOFF, D. C. Isolation and
identification of ropy bacteria in raw milk. Journal of Dairy
Science (1983) 66 (9) 1825-1834 \En, 40 ref.] Dep. of
Anim. Sci., Univ. of Maryland, Co lege Park, Maryland
20742, USA.
Approx. 4000 samples of raw milk, collected in
Maryland and Virginia during 1981. were examined for
development of ropiness during incubation at l0°C for up to

14 days. 167 samples become ropy, the majority (130)
showing the condition within 24 h. 30 of 56 bacterial isolates
from ropy milk were identified by spp., Klebsiella (9 isolates)
and Pseudomonas (11 isolates} being isolated most
frequently. Other isolates were Chromoba·cterium and
Pasteurella-Actinobacter spp.. Yersinia pestis, Enterobacter
agglomerans and Flavobacterium multivorum. When 9
isolates were incubated at 10°C in steamed whole milk 5
strains of Klebsiella oxytoca produced ropiness within 24' h
1 strain of K. pneumoniae developed ropiness after 84 h and
2 strains of Pseudomonas aeruginosa required 24 and 84 h
for ropiness to occur. Where K. oxytoca is suspected as the
~use of r'?piness in milk, it can be identified by its brown
p1gmentat10n when streaked onto Korth medium [see
Zentralblatt fur Bakteriologie, Parasitenkunde,
Infectionskrankheiten und Hygiene, I. Originale (1969) 211
105].
'
457 DRIESSEN, F. M. Lipases and proteinases in milk.
Occurrence, heat inactivation, and their importance for the
keeping quality of milk products. NJZO-Verslagen (1983)
V236, 157pp. [En, nl, many ref.] Nederlands Inst., voor
Zuivelonderzoek, Ede, Netherlands.
The occurrence and heat inactivation of lipases and
proteinases in milk (milk lipoprotein lipase. milk proteinase
and lipases and proteinases of Pseudomonas fluorescens and
other Gram-negative bacteria) were investigated. Heat
inactivation of milk lipoprotein lipase over the range 45 to
70°C appeared to follow 1st-order kinetics. Lipolysis by this
enzyme in pasteurized homogenized milk could be
satisfactorily reduced by heat treatments corresponding to
;;,3.9 D, e.g. 16 s at 76°C; heating for 10 s at 85°C
appeared to inactivate the enzyme completely. Appreciable
production of bacterial lipases took place only towards the
end of exponential growth and during the stationary growth
phase, when bacterial count exceeded 8 million/mi. Exposure
of some cultures to more than 50°C resulted in a 2-stage loss
of lipolytic activity, suggesting either that there were 2
enzymes or that there was l enzyme with 2 different active
conformations. There was a 10-fold accumulation of P.
jluorescens lipase in curd during cheese manufacture, only a
small part of the lipase activity being retained in whey. In
UHT milk, this enzyme caused pronounced lipolysis
especially at high storage temp. Heat inactivation of milk
proteinase at less than 100°C followed 1st-order kinetics but
at I 00-142°C inactivation appeared to depend on the sy~tem
of heating rather than on temp. Milk proteinase partly
resisted certain UHT treatments. Production of bacterial
proteinases in milk did not occur until the end of exponential
growth. Heating P. fluorescens and Achromobacter sp. 1-10
at more than 70°C inactivated proteinases according to 1storder kinetics. but heating of Serratia marcescens at more
than 50°C caused inactivation in 3 stages. initially fast but
then slowing down. Bacterial proteinases increased nonprotein N and formed para-K·Casein, whereas milk proteinase
caused an increase in non-casein N and formation of ')'caseins.
458
EL-BASSIONY, T. A.; ABOUL.KHIER,
F. Bacteriological evaluation of dried milk products
produced in Sakha processing dairy plant. Assiut Veterinary
Medical Journal (1983) 11 (21) 159-163 [En, 33 ref.] Dep.
of Animal Hygiene & Food Control, Assiut Univ., Cairo.
Egypt.
.
Bacteriological examination of II samples of dried
whole milk, 11 of dried skim milk and 36 of ice cream mixes
showed that mean total colony counts were 49 X 104 37 X
104 and 4-36 X 104/g, resp. Mean coliform counts we;e 117,
29 and 0-140/g in the dried whole milks, skim milks and ice
cream mixes, resp. Enterococcal counts were 383, 258 and 0156/g, resp., for the 3 types of dried milks. 73% of the whQle
milk samples, 64% of skim milk and 57-89% of ice cream
mixes contained clostridia. The frequency of isolation of
Staphylococcus aureus, Staph. epidermidis, Micrococcus
spp., Streptococcus faecalis, Str. faecium and Escherichia
coli from the dried milk products and the resultant public
health hazards are discussed.
459 BARBARO, D.; BIFFI GENTILI, S.; GIANNELLI, R.;
PANCINI, R. [Growth at low temperatures of coliforms
isolated from pasteurized milk.] Dinamiche di sviluppo a
basse temperature di 'coliformi' isolati da latte pastonzzato.
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Scienza e Tecnica Lattiero-Casearia (1983) 34 (4) 249-255
[It, en, 13 ref.] Cent. del Latte di Firenze e Pistoia, Via
Circondaria n. 32, Florence, Italy.
120 coliform strains, isolated from pasteurized milk,

Se/'skokhozyaistvennaya Akademiya (1981) No. 75, 26-30
[Ru, 4 ref.] Belorusskaya Sel'skokhoz. Akad., Gorki, USSR.
Cows on a teaching farm in Gorki, USSR, were

milked into portable tanks after the udders had been washed

were incubated on desoxycholate agar at 4 °C. 15.83% of the

with warm water and wiped with a cloth. 102 samples taken

strains showed growth after 15 days; these were identified as

from the tanks immediately after milking and 63 samples
taken after storage of milk for 12-14 h at I0-!2°C were

Citrobacter freundii, Enterobacter aerogenes, E. cloacae
(typical and irregular strains) and Klebsiella ozaenae. 6
strains, representing all these spp. except irregular E.
cloacae, were incubated in pasteurized milk (containing no
other coliforms or antibiotics residues) at 4, 6 or
for 1-5
days. Most strains showed logarithmic growth between 24

soc

and 48 h at all 3 temp.
460

SINCOWEAY, H.

Studies on coagulase-negative

staphylococci isolated from bovine milk.

but not of mammary tissue. 61 of the staphylococcal strains
isolated from milk and 19 reference strains of S. aureus and
S. epidermidis had similar cell fatty acid "compositions, with

iso-C15:0, anteiso-CI5:0, Cl8:0 and C20:0 predominating. 19
of the isolates and 17 reference strains were classified into 4
groups according to cell carbohydrate composition: ribitol
concn. more than anhydroribitol concn.; anhydroribitol more

than ribitol; only ribitol present; or only anhydroribitol
present. Susceptibility of the isolates to drugs was also

studied. The majority of the coagulase-negative staphylococci
isolated from bovine milk were resistant to sulphonamtdes.

hygiene on the farm are suggested.

464
RICHARD, J. [Composition of dominant and
subdominant flora of milk of poor bacteriological quality.]
Nature de Ia flare microbienne dominante et sous-dominante

des !ails crus Ires pollues. Lait (1983) 63 (625/626)
148-170 [Fr, en, 36 ref.] Lab. de Microbiol. Laitiere et de
Genie Alimentaire, INRA, CNRZ,78350 Jouy-en-Josas,
France.
Samples of raw milk obtained in spring, summer and
autumn by hand or machine milking and stored on the farm

at less than 5, 8-12 or ;;, 15'C for I or 2 days were
examined for total and penicillin-resistant flora. 25 large and
8 small colonies were isolated from each total flora plate and
characterized, and from these, 182 penicillin-resistant
bacteria were selected for further classification. Most of the
4810 large colonies examined were penicillin-resistant, the
predominant species in this group being coliforms and
fluorescent Pseudomonas spp.; small numbers of

Aclnetobacter and FlavobacterjCytophal'a group spp. were
also found. The penicillin-sensitive spectes were micrococci,
coryneforms and some coliform and yellow-pigmented
bacteria. The 1424 small colonies exammed were mainly
streptococci (about SO% Streptococcus lactisfcremoris), with
Leuconostoc s~p. reaching a significant level only in autumn.
No antagonistic action was observed between the lactic flora
and Pseudomonas spp. i~ the raw milk.

BURDASPAL, P. A.; PINILLA, L. E I. [Aflatoxin M1

contamination of milk.] Incidencia de la contaminaci6n par
aflatoxina M 1 en leche. Revista de Agroquimica y

Tecnologia de Alimentos (1983) 23 (2) 287-290 [Es, en, 9
ref.] Cent. Nacional de Alimentaci6n y Nutr., Majadahonda,
Madrid, Spain.
Analysis of 95 samples of commercial liquid milk (raw,
pasteurized, sterilized or concentrated) from Madrid showed
that none contained aflatoxin M 1 at concn. more than 0.05

!'g/1; 7 samples contained 0.02-0.04 !'g/1.
462

milk samples ranged, resp., from 100 000 to 5.5 million and
from 400 000 to 23.5 million/mi. By methylene blue test,
73.5% of unstored and 42.8% of stored samples were
classified as 1st quality. Coli titres of freshly-milked samples
ranged from 100 to 10 000/ml, and for stored samples the
range was from 1000 to 10 000/ml. Improvements in milking

Bulletin of the

Nippon Veterinary and Zootechnica/ College (1981) No. 30,
236-237 [En, Thesis, Juigaku Hakushi]
·
Of !55 strains of coagulase-negative staphylococci
3.2% were unclassified by the Kloos & Schleifer scheme,
others being identified as Staphylococcus haemolyticus
25.8%, S. warneri 19.4%, S. xylosus 11.4%, S. epidermidis
12.9%, S. slmulans 11.0%, S. cohnii 3.2%,S. hominis 3.2%,
S. saprophyticus 2.6% and S. capitis 1.6%. The BairdParker, Pelzer and phage-typing methods were inapplicable
to 20, 14.2 and 75.2% of the strains, resp. Toxin production
studies indicated that S. simulans, S. xylosus, S. warneri
and S. epidermidis were significant mastitis pathogens and
that S. haemolylicus was a significant contaminant of milk
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examined. Total bacterial counts in the unstored and stored

BOROS, V.; PAPAJOVA, H.; KRCAL, Z.

ABDUL-MANNAN, A. K. M.; MOORE, A. V.

The

36-46 [En, bengali, II ref.] Dep. of Dairy Sci., Bangladesh
Agric. Univ., Mymensingh, Bangladesh.
Streptococcus faeca/is was detected in 12 of 25
samples of raw milk (taken aseptically from individual cows),
in 20 of 25 samples of bulk raw milk, in I 0 of 32 samples of
pasteurized homogenized milk, in 14 of 25 samples of
pasteurized chocolate milk and in 6 of 12 pasteurized skim

[Effect of beat

treatment of ewes' milk on changes in its microflora and

properties.]

465

incidence and survival of Streptococcus faeca/is in milk.
Bangladesh Journal of Animal Science (1982) 11 (I /2)

Vr.Iyv tepelneho osetrenia ov§ieho mlieka na

zmenu jeho mtkrofl6ry a jeho vlastnosti. ZivoCiSnil VY,roba

(1983) 28 (6) 465-47Q [Sk, ru, en, 14 ref.] Vyskumny Ustav
Mliek:lrensky, 010 00 Zilina, Czechoslovakia.
Milk samples obtained from milking ewes under
mountain flock conditions during the whole lactation period

(March-Oct.) was (i) cooled to 2-4°C and stored for 48 h,
(ii) heat-treated at 65°C for 30 min, or (iii) at 72'C for 5
min, or (iv) flash-pasteurized at 85°C. Mean microbiological

values for control samples and samples (i)-(iv) were, resp.:
total count, I 900 000, I 750 000, 2800, 800 and
150/ml;coliform count, 14 000 and 14 900/ml, and negative
for (ii)-(iv); and ps~chrotrophic count, 16 000 and 39 000/ml
and negative for (ii)-(iv); pasteurization effect for (ii)-(iv)
was 99.85, 99.95 and 99.99%, res~. It is concluded that
storage at 2-4 'C for 48 h was ~ulle acceptable from the
viewpoint of bacteriological qua!oty. Tabulated results of
determinations of renneting capacity, elasticity and firmness
of the different coagula; and of effect of heat treatment on

milk contents of total, soluble and ionized Ca,and of total
and soluble protein showed that changes due to heat
treatment were not marked except for those in (iv), and that
(iii) was the most satisfactory treatment. Lactation stage

effects on results of treatments (i)-(iv) are discussed.
463 GOLUBEVA, E. D.' [Study of bacterial contamination
of cows' milk.] Sbornik Nauchnykh Trudov, Belorusskaya
Ordena
Trudovogo
Krasnogo
Znameni

milks. When S. faecalis cells were added to sterile skim milk
at 2100 X !0 6/ml, 4% of cells survived heating at 85°C for
10 s but no cells survived 88°C for 1 min. The occurrence of

S. Jaecalis and coliforms in raw milk and in commercial
pasteurized milks is discussed in terms of faecal
contamination. of milk.

466

HEISS, E.; KREUZER, K.

[One year milk quality

payment on pyruvate content - experience in Bavaria.] Ein
Jahr Pyruvatbezahlung - Erfahrungen aus Ba~ern. Deutsche

Molkerei-Zeitung (1983) 104 (15) 449-452 [De] Staatliche
Lehr- & Yersuchsanstalt fUr Mi!chwirtschaft &
Molkereiwesen, Triesdorf, German Federal Republic.

The Federal German Milk Quality Ordinance came
into force in Bavaria on 1 Jan. 1982, the only modification

for the Bavarian dairy industry being replacement of the dye
reduction test for bacteriological quality of milk by the
pyruvate test. For this purpose, the Bavarian milk-testing

CirCle (Milchprilfring Bayern e.V.) has 11 central
laboratories distributed over Bavaria, each equipped with 3-8
autoanalysers and examining twice monthly milk of 153 000
producers for pyruvate, fat, protein and inhibitor contents as

well as cell counts. In 1982, the mean pyruvate content of
milk of 154 383 ~roducers was 1.37 mgfkg, 84.9% of
deliveries being clasSified as 1st, 12.0% and 2nd, 2.4% as 3rd
and 0.7% as 4th quality; within the 1st class,54.4% of
deliveries qualified for the voluntary special (S) quality
category. In 7 Bavarian regions mean pyruvate contents

ranged from 1.18 for Schwaben (93.5% 1st quality) to 1.64
mg;kg for Unterfranken (69.7% 1st quality). In 1982 there
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were 18.1% more deliveries of milk with total bacterial

keeping quality of the milk. Highest correlations were found

counts .;:;1 millionfml than in 1981. Total overall costs of a

between counts of heat-resistant bacteria (measured after

pyruvate determination are given as DMl.ll. The overall
conclusion is that the pyruvate test increased milk quality.

incubation at 30'C) and keeping quality. From the results it
was calculated that when raw milk contained 10 000 heat-

467 COGHILL, L. J. Moseley keeping quality test in 1983.
Dairy Products (1983) II (I) 21-24 [En, 4 ref.] Dep. of

only be stored for 13 days at 8 'C without developing flavour
defects; if the raw milk contained 100 000 heat-resistant
bacteria/ml, the pasteurized milk could only be stored for 10

resistant bacteria/ml,pasteurized milk prepared from it could

Primary Industries, Toowoomba, Queensland, Australia.
The Moseley keeping quality test, which is a measure

of the change in total bacterial count of a sample during
incubation at 7-7.2'C for 7 days, was adopted by the
Department of Primary Industries, Australia, m Jan. I 983
for use in monthly milk quality reports from processing
establishments. The history and interpretation of the test are

briefly explained, and ways of minimizing product
contamination with psychrotrophs are discussed. [See also

DSA 42, 2136.]
468

ROUT, R. R.; MISHRA, M.; MOHANTY, A. Studies on

effects of preservation by some methods on the keeping

quality of market milk. Livestock Adviser (1983) 8 (3)
41-45 [En] Dep. of Anim. Production, Orissa Univ. of Agric.
& Tech., Bhubaneswar 751 003,lndia.
In 6 trials, 2 different cold transport/storage methods
and different combinations of heating and use of additives
for preserving milk were compared with the conventional

method of boiling p.m. milk over a wood fire on the farm,
transporting it with raw a.m. milk to primary milk
cooperatives where it is again boiled before transporting to

the milk union and chilling. Many milk samples already

days at 8°C. Lowering .the storage temp. to 6°C increased

the shelf-life of the milks to 23 and 18 days, resp.
471

PITON, C.; RICHARD, J.

[Effect of agitation technique

on counts of three groups of microorganisms in raw milk.]
Influence de !'agitation des echantillons de lait cru sur lcs
resultats de denombrement de trois groupes microbiens

d'interet technologique. Lait (1983) 63 (631/632) 405-415
[Fr, en, 22 ref.] Lab. de Microbial. Laitiere et de Genie
Alimentaire, CNRZ, 78350 Jouy-en-Josas, France.
Samples of refrigerated farm milk (a mixture of 4
milkings) were analysed for total bacterial counts, penicillinresistant psychrotrophs, coliforms and thermoduric bacteria

(resistant to 65'C for 30 min) after agitation by 15
inversions of the sample or by homogenization in an Ultra
Turrax blender. The most significant differences between the
2 agitation procedures was observed for coliforms and
penicillin-resistant psychrotrophs, counts being on av. 2.5 and
4.5X higher with the homogenization procedure. Counts of
thermoduric bacteria were not significantly affected by
agitation method. It is concluded that milk samples should be
vi&orously agitated when psychrotrophic bactenal counts are

contained adulterants such as NaHC03, starch or NaCL

bemg estimated as a measure of the keeping quality of the
milk.

when chilled and transferred to vacuum flasks; these

472 TEIXEIRA, E. N.; RUBIN!CH, J.; OLIVEIRA, S. A.
DE [Value of the methylene blue reduction test.] Merito do
teste de redu~o do azul de metileno. Arquivos Ja Escola de
Medicina Veterinaria da Universidade Federal da Bahia
(1981) 6 (I) 31-43 [Pt, en, 8 ref.] Escola de Med. Vet.,

Milk kept well for 98 h in 40 I cans with a 10 I ice chamber,
covered in gunny bags and soaked in water, and for 66 h

processes raised the cost of storing milk for 38 h from 15.5
to 16 and 20 paise, resp. Addition of 20 vol H20 2 at 4 ml/1
or NaHC03 at 0.3% in addition to chilling were most

effective at maintaining bacterial quality, but they also
increased costs, and their use is prohibited. NaHC03 at more

than 0.3% caused frothing and made it impossible to use a

butyrometer for estimating milk fat content.

Univ. Federal da Bahia, Brazil.

For 70, 64 and 92 samples of milk collected from milk
producers in Minas Gerais directly after milking during hot,

cold and temperate periods in 1973/74 and 86 samples of
469 TERADA, A.; TANAKA, S.; UCHIDA, K. Studies on
psychrotrophic bacteria of bovine milk. II. Proteolytic and
lipolytic activities of psychrotrophic bacteria isolated from

raw milk. Bulletin of the Nippon Veterinary and
Zootechnical College (1982) No. 31, 222·228 [En, ja, 37
ref.] Dep. of Food Hygiene, Nippon Vet. & Zootech. Col!.,
Tokyo, Japan.
Proteolytic activities of 154 microbial strains isolated
from raw milk were measured at 5, 20 and 30 °C using skim
milk and casein as substrates. The highest number of strains

(59) showing proteolysis of skim milk was exhibited at 20'C
(mainly Pseudomonas, Aeromonas and Flavobacterium spp.
and Enterobacteriaceae). There were slightly fewer strains

(45) with proteolytic activity at 5°C (mainly Pseudomonas,
Aeromonas, Alcaligenes and Moraxella spp.), and only 18
strains (mainly Aeromonas and Streptococcus spp. and
Enterobacteriaceae) showed activity at 35°C. Lipolytic

activity at 20'C was shown by 90 and 65 of the strains on
tributyrin and butterfat, resp. Fewer strains showed lipolytic

activity at 5 and 35 °C. The main lipolytic isolates were
Acinetobacter, Aeromonas, Flavobacterium, Moraxe/la and
Pseudomonas spp. [See DSA 44, 3055 for part I].
470
MOURGUES, R.; DESCHAMPS, N.; AUCLAIR,
J. [Effect of the heat-resistant Dora of raw milk on the
keeping q_uality of pasteurized milk free from
post-pasteunzation contamination.) Influence de Ia flare
thermoresistante du lait cru sur Ia qualite de conservation du
lait pasteurise exempt de recontaminations

milk collected after refrigerated storage overnight,correlations
between methylene blue reduction time and viable bacterial

counts were -0.429, -0.834, -0.762 and -0.295, resp.
473

RUBINICH, J.; TEIXEIRA, E. N.; OLIVEIRA, S. A.

[Hygienic and sanitary conditions of the milk from
Esmeralda-Minas Gerais cooperative.l Condi~s high!nicas e
sanit:irias do Ieite proveniente de Esmeralda-MG. Arquivos
da Esco/a de Medicina Veterinaria da Universidade Federal
DE

da Bahia (1981) 6 (1) 44-55 [Pt, en, 8 ref.] Escola de Med.
Vet.. Univ. Federal da Minas Gerais, Bela Horizonte, Minas
Gerais, Brazil.

Mean standard plate counts (SPC) in 178 milk
samples collected in 1973/74 from 12 farms immediately
after milking ranged from 1.24 X 10 5 to 2.23 X 106/ml;
32.6% had methylene blue reduction times more than 2 h.
Mean SPC in samples refrigerated overnight ranged from

4.42 X 10 5 to 9.79 X 10 6/ml, with 12.8% having a methylene
blue reduction time more than 2 h.

474
HIRSH, D. C.; MARTIN, L. D. Detection of
Salmonella spp. in milk by using Felix-01 bacteriophage and
high-pressure liquid chromatography. Applied and
Environmental Microbiology (1983) 46 (5) 1243-1245 [En,
29 ref.] Dep. of Vet. Microbiol. & Immunology, Univ. of
California, Davis, California 95616, USA.
A method is described whereby the presence of less

than 5 salmonellae was detectedfml milk within 24 h of

post-pasteurisation. Lait (1983) 63 (631/632) 391-404 [Fr,
en, 19 ref.] Lab. de Microbial. Laitiere et de Genie
Alimentaire, INRA, 78350 Jouy-en-Josas, France.

sample collection. Salmonellae were removed from milk by
electropositive large-pore filters. Eluates from the filters were

Samples of raw milk from 3 farms and 3 dairies in the
re~ion of Paris were laboratory-pasteurized (at 63°C for 30

a positive response when salmonellae were present in the

mm) and stored at 6 or 8'C. Keeping quality of the 52
pasteurized milk samples was assessed from the number of
days at 6 or 8°C before the total bacterial counts increased

to more than 30 000/ml or before a flavour defect developed.
Counts of mesophilic aerobes, heat-resistant bacteria and
spores in the raw milk were significantly correlated with

analysed for the presence of Salmonella spp. by Felix-01
bacteriophage and HPLC techniques. The method gave only
milk. Of the serotypes and strains of Salmonella spp. tested,
S. dublin (10 strains), S. typhimurium (5 strains), S.
anatum, S. krefeld and S. saint-paul gave positive responses.
1 strain of S. agona (3 strains tested) and 3 strains of S.
enteritidis (1 strains tested) were not detectable by this
method.
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475 SCHRODER, M. J. A. Origins and levels of post
pasteurization contamination of milk in the dairy and their
effects on keeping quality. Journal of Dairy Research
(I 984) 51 (I) 59-67 [En, 7 ref.] National Jnst. for Res. in
Dairying, Shinfield, Reading RG2 9AT, UK.
Bacterial post-pasteurization contamination with
psychrotrophic Gram-negative rods was measured in
commercial milks from 7 dairies before and after transfer to
retail containers. Tanks of pasteurized milk feeding the
filling units were contaminated less often (39% of samples)
than the filled retail containers (92% of samples). The most
likely sources of contamination were the fillers, whose
relatively complex design makes cleaning difficult. The effect
of post-pasteurization contamination on the keeping quality
of pasteurized milk is discussed.
476 GUIRGUIS, A. H.; GRIFFITHS, M. W.; MUIR, D.
D. Sporeforming bacteria in milk. I. Optimisation of heat
treatment for activation of spores of Bacillus species.
Milchwissenschaft (1983) 38 {11) 641-644 [En, de, 23 ref.]
Hannah Res. lnst., Ayr KA6 5HL, UK.
Experiments with Bacillus spp. isolated from raw milk
and milk products showed that milk agar was more
satisfactory than tryptone-glucose-extract agar for
enumeration of activated and heat-damaged spores in milk.
The effect of different HTST treatments (ranging from 110
to 125'C for 1-10 s) on activation and survival of spores of
Bacillus circu/ans. B. cereus. B. subtilis, B. firmus and B.
Jicheniformis strains was also studied. The spore suspensions
were aged for 14 days at 6'C prior to testing. Optimal
activation of spores occurred when the suspension was heated
at 115'C for I s. These studies suggest that the shelf-life of
fresh milk products rna¥ be extended by a modified
Tyndallization process conststing of an initial heat-treatment
at 115'C for 1 s, followed by a normal HTST pasteurization
after a period in which spore germination has taken place.
477 ZAJAC, M.; GLADYS, J.; SKARZYNSKA, M.; HARNULV,
G.; EILERTSEN, K. Milk quality preservation by beat
treatment or actiYation of the lactoperoxidase system in
combination with refrigerated storage. Milchwissenschaft
{1983) 38 {I I) 645-648 [En, de, II ref.] Inst. of Cattle
Breeding & Milk Production, Univ. of Agric., Warsaw,
Poland.
Three methods for preserving milk on the farm were
studied. Samples of fresh morning milk (200 I) were added
daily {for 5 days) to a farm tank and cooled to 4'C. In the
2nd experiment the milk was heated at 72'C for 15 s before
cooling to 4°C in the tank; and in the 3rd experiment the
lactoperoxidase (LP) system was activated by adding 1.62 g
sodium thiocyanate + 3.25 g sodium percarbonate/ 100 I milk
after 48 and 96 h refrigerated storage. In the tank containing
raw milk. standard plate, coliform and psychrotroph counts
increased after 3-4 days, whereas no significant increases in
standard plate counts occurred in the tanks containing heated
or LP-activated milks. No coliforms were detected in the
heated milk, although counts of psychrotrophs increased after
2-3 days. Coliforms were present in LP-activated milk but
the numbers remained constant during refrigerated storage
for 5 days. Results indicate that the keeping quality of
refrigerated farm milk may be extended either by heating the
milk prior to cooling or by activation of the LP system. The
relative merits of these 2 methods are discussed.
478 VAN, L.; LANGLOIS, B. E.; O'LEARY, J.; HICKS,
C. Effect of storage conditions of grade A raw milk on
~roteolysis and cheese yield. · Milchwissenschaft {1983) 38
(12) 715-717 [En, de, 19 ref.) Dep. of Anim. Sci., Univ. of
Kentucky, Lexington, Kentucky 40506, USA.
Cheese yield was not affected when grade A raw milk
was stored for up to 4 days at 7'C or up to 6 days at 4'C
before cheese manufacture, but decreased by 2.3% when the
milk was held for 6 days at 7'C and by 4.5 and 16.6% when
the milk was stored for 8 days at 4 and 7'C, resp. Rapid
decreases in cheese yield occurred only when bacterial counts
of raw milk were more than 10 8 c.f.u.fml. Decreases in
cheese yield were associated with increases in the tyrosine
equivalent (TE) of whey; TE increased by 55.2 and 128.2%
when milk was stored for 8 days at 4 and 7°C, resp.
Renneting time increased with increased storage time of raw
milk. Changes in cheese moisture content, as affected by pH
~nd proteolysis, are described.

479 SUHREN, G.; HEESCHEN, W.; TOLLE, A. [Milk
quality Ordinance and bacteriological investigation methods.]
Milchglite-VO und bakteriologische Untersuchungsverfahren.
Deutsche Milchwirtschaft {1983) 34 {28) 933-936 [De, 17
ref.] Bundesanstalt fiir Milchforschung. Kiel. German
Federal Republic.
This review-type lecture presented at the information
meeting of dairy consultants in Kiel (German Federal
Republic) on 12-15 April 1983 considers, against the
background of the 1981 Federal German Milk Quality
Ordinance, the permitted routine bacteriological examination
methods, namely the simplified Koch plate method, the
mechanized and manual loop/plate methods, electronic
micro-colony counting and pyruvate determination. At
present, 62% of the 413 000 Federal German milk producers
use the pyruvate method, 20% use the loop/plate methods,
14% still use the methylene blue test, and 4% use electronic
cell counting, though those in Baden-Wlirttemberg plan to
change over from loop/plate and methylene blue tests to
Bactoscan electronic counting. Special attention is given to
the Bactoscan procedure, and scatter diagrams of results by
the Bactoscan procedure vs. Koch plating or Breed counting
are presented. It is concluded that the Bactoscan method
requtres further intensive study before being accepted for
measurement of the bacteriological condition of milk with
accuracy sufficient to satisfy the Ordinance requirements.
480 TOLLE, A.; SUHREN, G. [Quality of pasteurized
market milk with .Particu]ar reference to use of self-service
dispensers.] Zur Qualitiit der pasteurisierten Konsummilch
unter besonderer Beriicksichtigung der Selbstzapftechnik.
Deutsche Milchwirtschaft {1983) 34 (23) 772-776 [De, 4
ref.] Bundesanstalt fiir Milchforschung. Kiel. German
Federal Republic.
Samples of pasteurized milk taken from sterilized selfservice containers and samples of packaged pasteurized milk
purchased at the same time were examined for bacterial
content and changes in chemical composition and
organoleptic properties. Initially the milks had similar
organoleptic and bacterial qualities, irrespective of whether
they were dispensed from a sterile container or purchased in
non-returnable cartons. After storage, keeping quality of the
dispensed milk was poorer than that of the packaged milk.
Examination of 1 1 containers from the homes of users of the
self-service dispensers showed that they were- sufficiently
contaminated to increase the total counts in milk by
1100/ml. It is pointed out that the use of self-service
dispensers places much responsibility on the users, often
insufficently informed about the possibilities of bacterial
contamination of the milk.
481 BIGALKE, D. The importance of in-plant temperature
monitoring and control in the production of high quality milk
roducts. Dairy and Food Sanitation (1984) 4 (1) 26-27
En, 5 ref.) Food & Dairy Quality Management Inc., St.
Paul, Minnesota, USA.
The properties of milk as an ideal growth medium for
bacteria (including spoilage organisms) are pointed out. The
importance is stressed of in-plant monitoring and control of
temp. in production of high quality milk products. Various
monitoring points for an HTST pasteurization plant are
suggested, and a filling temp. of ~38°F is recommended for
market milk. Milk contaminated with approx. I organism/!
would develop bacterial off-flavours (i.e. when 10 million
organismsfml are present) after 14 days at 38'F, but after
only 7 days at 45'F.

f

482 BURLINGAME-FREY, J. P.; MARTH, E. H. Changes in
size of casein micelles caused by growth of psychrotrophic
bacteria in raw skim milk. Journal of Food Protection
{1984) 47 (1) 16-19 [En, 12 ref.] Dep. of Food Sci., Univ.
of Wisconsin-Madison, Madison, Wisconsin 53706, USA.
Raw skim inilk was inoculated (1%, vfv) with a
proteolytic psychrotrophic bacterium previously isolated from
milk. The inoculated skim milk was mcubated at 7°C for 0.
3, 5 and 7 days. pH values for the milk were 6.6, 6.5, 6.45
and 5.95, and numbers of psychrotrophs/ml were 1.0 X 10 4,
8.9 X 107, 9.0 X 10 8 and 2.5 X 108 at days 0, 3, 5 and 7,
resp. Samples of milk were negatively stained. examined with
transmission electron microscopy, and distribution of sizes of
casein .micelles was determined. The average and (model
sizes of micelles were 84.9 {78.9), 103 (63.4), 76.1 (63.4
and 40.5 (31.6) nm for milks after days 0, 3, 5 and 7, resp.
In samples prepared from skim milk immediately after it was
acidified to pH 6.6, 6.5, 6.45 or 5.95, the average and
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(made) .sizes of micelles were 89.1 (76.6), 87.5 (61.5.), 91.3
(76.6) and 84 (61.5) nm, resp. Changes in size of micelles
resulted more from bacterial activity than from acidity alone,
at pH values tested.
483 GRIPON, J. C. [Electrophoretic methods for measuring
hydrolysis of milk proteins by psychrotrophic bacteria.]
Caracterisation de Ia degradation des protCines du lait par les
bactCries psychrotrophes. Utilisation des techniques
electroeharetiques. Technique Laitiere (1983)
No. 974,
31-34 [Fr, 32 ref.] Lab. de Biachimie et Tech. Laitieres,
INRA, CNRZ, 78350 Jauy-en-Jasas, France.
An indication of casein hydrolysis, occurring during
low temp. storage of milk, can be obtained by gel
electrophoretic analysis at alkaline pH. This technique can
detect reductions in the amounts of the different casein
fractions present and the appearance of new fractions (e.g.
para-~e-casein). A brief description is given of other
electrofhoretic techniques that can be used to study casein
hydro ysis (e.g. isoelectric focusing, gradient gel
electrophoresis with sodium dadecyl sulphate, and 2dimensional electrophoresis using isoelectric focusing as 1st
dimension and grac,hent gel electrophoresis as the 2nd).
484 TOLLE, A.; SUHREN, G. [Hygienic aspects - factors
limiting the keeping quality of pasteurized milk, with
particular regard to post-pasteurization contamination.]
Hygienische Aspekte - Haltbarkeitsbegrenzende Faktorcn
unter besonderer Berficksichtigung der Rekontamination.
Kieler Milchwirtschaftliche Forschungsberichte (1983) 35
(2) 142-179 [De, 98 ref.] lnst. fUr Hygiene, Bundesanstalt
fUr Milchforschung, Kiel, German Federal Republic.
Problems due to growth of microor~anisms at the
various stages of processing of J'asteunzed milk are
examined, with particular regar to the problem of
contamination after pasteurization. Different methods for
estimation of keeping quality are compared, and results of
investigations relating to keeping quality of pasteurized milk
in the German Federal Republic are presented in 21 tables
and 23 figures.
485 TACKET, C. 0.; NARAIN, J. P.; SATIIN, R.; LOFGREN,
1. P.; KONIGSBERG, C., JR.; RENDTORFF, R. C.; RAUSA, A.;
DAVIS, B. R.; COHEN, M. L. A multistate outbreak of
infections caused by Yersinia enterocoUtica transmitted by
pasteurized milk. Journal of the American Medical
Association (1984) 251 (4) 483-486 [En, 19 ref.] Enteric
Diseases Branch, Cent. for Disease Control, Building 1,
Room 5428, Atlanta, Georgia 30333, USA.
The epidemiology is described of an interstate outbreak
of yersiniosis that occurred in Memphis (Tennessee), Little
Rack (Arkansas) and Greenwood (Mississipi), USA. Of the
172 infections identified in JunejJuly 1982, 148 were enteric
infections, most occurring in small children; extra-intestinal
infections occurred .more frequently in adults. Case-control
studies performed in the 3 cities implicated the source of
contamination to be pasteurized milk from a plant in
Memphis; 71% of cases and 39% of controls recalled having
drunk milk from this plant. The isolated organism
agglutinated most strongly with antisera to Yersinia
enterocolitica 0 groups 13 and 18. No milk samples dating
from the period of the outbreak were available for culture,
and inspection of the plant and processing records failed to
reveal any likely cause of contamination.
486 BIMET, F. (Survival of Yersinia enterocolitica in
milk.] Etude experimentale sur Ia survie de 'Yersinia
enterocolitica' dans le lait. Technique Laitiere ( 1983) No.
977, 43-45, 47-51 [Fr, 15 ref.] Unote d'Ecalogie Bact., Inst.
Pasteur, 25 Rue du Docteur-Roux, 75015 Paris, France.
A study was made of the survival of 8 Yersinia spp. in
samples of pasteurized milk, chocolate milk, yoghurt and
UHT-treated whole milk, skim milk and cream. In UHT
milk all strains survived longer at 4 than at 20°C; at both
temp., survival was greater in skim milk than in whole milk.
Pasteurized whole milk containing Yersinia spp. coagulated
at 20'C in 24-48 h, whereas at 4 'C it kept for at least 51
days. In chocolate milk, survival of the Yersinia spp. was also
greater at 4 than at 20°C; the strains grew rapidly in UHT
cream at 4°C and survived for 57-91 days, whereas in
yoghurt they only survived for 3-5 days at 4'C (probably
due to a combination of low pH and competition from the
starter culture). Since Y. enterocolitica dtd not survive at
high temp., it is unlikely that it would be present in
pasteurized or UHT-treated milk. However,results confirm
that post-pasteurization contamination (even with l

organism/ml) could lead to high numbers of Yersinia spp. in
cold-stored milk. The fact that Y. intermedia (often found in
water} and human pathogenic yersinia strains can grow well
in milk indicates that rinsing water and human carriers are
potential sources of contamination of milk with Yersinia spp.
ANDREWS, W. H.; WILSON, C. R.; POLMA, P.
487
L. Improved Salmonella species recovery from nonfat dry
milk pre-enriched under reduced rehydration. Journal of
Food Science (1983) 48 (4) 1162-1165 [En, 28 ref., 4 tab.]
Div. Microbiol., FDA, Washington, DC 20204, USA.
The efficiency of recovering S. spp. from samples of
nonfat dry milk pre-enriched under various rates and
conditions of rehydration was compared. Direct comparison
of the AOAC method (25 g sample rapidly rehydrated in
225 ml sterile distilled water) and soak methods (sample
allowed to soak in water for 60 min before incubation)
showed that 16 and 62 S-positive samples, respectively were
detected by each of these methods.
488 CHANG, H. L.; DEVRIES, J. W. Rapid high pressure
liquid chromatographic determination of aflatoxin M 1 in milk
and nonfat dry milk. Journal of the Association of Official
Analytical Chemists (1983) 66 (4) 913-917 [En, 9 ref., 5
fig., 2 tab.] General Mills, Inc., James Ford Bell Tech.
Cent., Minneapolis, Minn. 55427, USA.
A modification of the current revised AOAC method,
26.AI0-26.Al5, .is described. The method incorporates
chloroform ·extraction and eliminates the need for column
chromatography by using liquid-liquid partition for sample
extract cleanup. Quantitation is carried out by usmg
fluorescence detection combined with high pressure liquid
chromatography of aflatoxin M 1 which has been converted to
aflatoxin M2a with trifluoroacetic acid. The method has a
detection limit of 0.014 p.g/1 far whole milk. For 6 samples
of naturally contaminated nonfat dry and freeze-dried milk,
the modified method gave an av. result of 0.698 p.gfl; the
AOAC method gave an av. result of 0.386 p.gfl.
489
HEESCHEN, W. [Carry-over of aflatoxin and
hexachloroeyclobexane (HCH) from feed into milk.] Zum carry
over
von
Aflatoxin
und
Hexachlorcyclohcxan-(HCH)-Isomeren van Futtermitteln in
die Milch. In Arbeitstagung des Arbeitsgebietes

Lebensmittelhygiene. Lebensmittelqualitiit und
Verbraucherschutz. Giessen, German Federal Republic;
Deutsche Vcteriniirmedizinische Gesellschaft eV (1982)
311-317 [De] Inst. fiir Hygiene, Bundesanstalt fUr
Milchforschung, Hermann-Weigmann-Str. I, D-2300 Kiel,
German Federal Republic.
Aflatoxin M 1 cone. in raw milk from farms in the
German Federal Republic ranged from 3.3 to 333 ngjkg (av.
38.1 ng/kg) with the highest values in milk from northern
Germany. The main source of aflatoxin in milk is aflatoxin
8 1 in feedstuffs, and it is argued that the existing legal max.
for B1 in these feedstuffs, 0.02 mgfkg DM, is too high.
490 COHEN, D. R.; PORTER, I. A.; REID, T. M. S.; SHARP,
J. C. M.; FORBES, G. 1.; PATERSON, G. M. A cost benefit
study of milk-borne salmonellosis. Journal of Hygiene
(1983) 91 (I) 17-23 [En, 22 ref.]
An estimate of the benefits which would· result from a
ban on the sale of non-pasteurized milk in Scotland was
assessed by costing an outbreak of milk-borne salmonellosis
in the Grampian Region during 1981. Direct and indirect
tangible costs of the outbreak (i.e. medical, veterinary and
laboratory casts + lass of output of the 654 affected persons)
totalled £84 098. Estimation of the intangible casts (i.e.
suffering, loss of time and life) ranged from £151 912 to
more than £3 million. Annual costs of installation and
maintenance of milk pasteurization equipment will be
£2297 /producer retailer. Calculations indicate that the cost
of a ban on the sale of non-pasteurized milk would not
exceed the benefits under any but the most severe
assumptions about the values attached to intangible benefits.
491 SMITH, A. M.; JONES, C. Use of murine myeloma
protein M467 for detecting Salmonella spf. in milk. Applied
and Environmental Microbiology ( 1983
46 ( 4) 826-831
[En, 7 ref.] Dep. Micrabiol., Univ. Sch. Med., Greenville,
North Carolina 27834, USA.
The immunoglobulin A protein M467 reacts with
fla~ellin from several serotypes. Two assays were developed
whtch used an enzyme-linked immunosorbent assay {ELISA}
and M467. Alkaline phosphatase was conjugated to M467
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(M467-PH), and S. dublin was detected by a competitive
solid-phase ELISA and a membrane filtration ELISA. The
competitive assay competed viable Salmonella spp. in
contaminated milk against polymerized flagellin or whole
bacteria fixed to polyvinyl plates for binding by M467-PH.
The membrane filtration method used a hydrophilic
membrane for filtering the bacteria, which were then
detected by the reaction with M467-PH and substrate. The
sensitivity of the competitive solid-phase ELISA was 103
bacteria{ml, whereas the filter membrane assay required
culture in enrichment medium for 4 h before the assay to
ensure detection. Either assay could be run within 8 hours.
The filter membrane assay was not suitable for milk due to
the high level of natural alkaline phosphatase activity.
492 OUAKININ, J. S.; MARTINS, M. L. (Presence of
aflatoxin M 1 in market milk.] Presen9a de aflatoxina M 1 em
leites de consume. Repositorio de Trabalhos do lnstituto
Nacional de Veterinaria (1982. publ. 1983) 14, 75-78 [Pt,
en, fr. 10 ref.] Inst. Nac. Vet., Estrada de Benfica 701.
Lisbon 1500, Portugal.
Attempts to isolate fungi from 74 samples of raw milk
yielded Penicillium, Mucor and Cladosporium from an
unstated number of samples. 29 of the samples contained
aflatoxin M~o mostly in concentrations of 60-65 "ppt" (?
0.60-0.65 l'g/1], though some contained up to 180. There is
no legislation in Portugal comparable to that in France and
Switzerland, which stipulates a maximum of 50 "ppt".
Butter
493 VENKA YYA, D. Problems associated with enzymatic
deterioration of table butter. Indian Dairyman ( 1981) 33
(!) 18-19 [En] Dep. of Dairy Sci., Andhra Pradesh Univ.,
Hyderabad, Andhra Pradesh, India.
Problems associated with microbial enzymes such as
lipases, proteinases and phospholipases and defects in butter
quality are reviewed.
494
NATARAJAN, A. M.; NAMBUDRIPAD, V. K.
N. Microbiological problems in butter during production and
storage. Indian Dairyman (1981) 33 (I) 13-17 [En] S.
Reg. Sta., National Dairy Res. Inst., Bangalore 560 030,
India.
The general bacteriological quality of butter produced
in India, sources of contamination during butter
manufacture, microbiological deterioration of butter during
storage and bacteriological quality of butter made by batch
and continuous processes are discussed.
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of flavour defects in Gouda and Edam cheeses. The
mechanism of milk contamination with these bacteria is
discussed with reference to Dutch research [see DSA 44.
8649] and measures that can be taken to minimize bacterial
growth in pasteurizers are discussed.
497 AHMED, A. A. H.; MOUSTAFA, M. K.; MARTH, E.
H. Growth and survival of Staphylococcus aureus in
Egyptian Domiati cheese. Journal oj Food Protection (1983)
46 (5) 412-415, 419 [En, 21 ref.] Dep. of Food Sci., Univ.
of Wisconsin-Madison, Madison, Wisconsin 53706. USA.
Domiati cheese was made from raw milk containing 0,
5 or I 0% added NaCI, the milk being inoculated with
enterotoxin A-producing Staphylococcus aureus 100 prior to
addition of salt and rennet. Cheeses were stored for up to 4
wk at 30°C in whey containing 15% salt. Salt content of
cheeses made from 0, 5 and 10% salted milk resp. were 1.8,
2.4 and 4.9% after I wk, 6.3, 6.6 and 7.6% after 2 wk and
6.3, 6.9 and 7.4% after 4 wk. In all cheeses, S. aureus count
increased rapidly from about 104/g to about 107fg during
manufacture, then decreased during storage; after 4 wk, S.
aureus could not be recovered from cheese made with
unsalted milk and had decreased to about !02 and 104 /g in
that made from 5% and 10% salted milk, resp. DNAase was
detected in cheeses made from salted milk, but no
enterotoxin A was found.
498 SANZ PEREZ, B.; LOPEZ LORENZO. P.; GARCIA, M. L.;
HERNANDEZ, P. E.; ORDONEZ, J. A. Heat resistance of
enterococci. Milchwissenschaft (1982) 37 (12) 724-726
[En, de, 35 ref.] Dep. de Higiene y Microbial. de los
Alimentos, Univ. Complutense, Madrid. Spain.
Heat resistance of Streptococcus faeca/is subsp.
faecalis, S. faecium subsp. durans and S. faecium, isolated
from Manchego cheese, and of S. faecalis subsp.
liquefaciens. isolated from Ulloa cheese, was studied in 0.1 M
3,3-dimethylglutaric acid buffer. Max. D-values were
observed at pH 6.0 for S. faecalis subsp. durans. S. faecium
and S. faecalis subsp. liquefaciens and at pH 6.6 for S.
faecalis subsp. faeca/is. Z-values were not significantly
affected by pH of the suspending medium. S. faecalis subsp.
liquefaciens was I0-20 times more sensitive to heat than the
other 3 spp. At 64 and 72'C (temp. used for low-temp.
holding and HTST pasteurization, resp.), D-values were
higher in whole and skim milks than in the buffer. Results
are discussed in terms of the survival of enterococci during
the manufacture and ripening of cheese.

Cheese

499 PRENTICE, G. A.; BROWN, J. V. The microbiology of
Cheddar cheese manufacture. Dairy Industries International
(1983) 48 (7) 23-26 [En, 14 ref.] Tech. Div., Milk
Marketing Board, Thames Ditton KT7 OEL, UK.
The influence of microbial content of raw milk upon
cheese quality, problems of gas production during ripenmg,
and microbial standards for Cheddar cheese are discussed.
Microbiological changes were followed in cheeses
manufactured on 3 occasions over I yr. LactobaCilli slowly
declined from a peak count of 107/g at about 60 days to
about 5 million/ g at I yr. Lactic streptococci, added as
starter, reached counts of about 109 / g at pressing and
showed 2 unexpected rises in count at 14 and 112 days.
Citrate-fermenting organisms reached max. counts of about
107/g at 43 days, but showed no sign of gas formation in the
cheese. Non-lactic acid bacteria slowly declined from max.
counts of about 10' /gat 42 days to a constant level of about
5000/g at I yr. (nitially, about 96 and 88% of samples
contained coliforms and Escherichia coli I, resp., but these
died out by 224 and 168 days. Yeast counts reached max. of
about 5000/g after 28-56 days then declined fairly rapidly.
All samples contained anaerobic gas-producing s~ore-formers
initially and 75% at I yr; they were tentatively Identified as
Bacillus /icheniformis. Moisture and salt contents changed
little during ripening because the cheese was wrapped in
impermeable plastics film.

See also absts. 269-270. 586
496 OLSON, N. Contamination of cheese. How bacteria
can sunive in the HTST pasteurizer. Dairy Record (1983)
84 (7) 66, 68 [En] Univ. of Wisconsin, Madison, Wisconsin
53706, USA.
Thermoduric bacteria (Streptococcus thermophilus),
which survived pasteurization, were reported to be the cause
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AL-ASHMAWY, A. M.
Occurance of
coagulase-positive staphylococci in soft cheese. Assiut
Veterinary Medical Journal (1983) 10 (20) 101-104 [En, 22
ref.] Dep. of Hygiene & Food Control, Cairo Univ., Cairo,
Egypt.
Av. count of coagulase-positive Staphylococcus aureus
in 200 samples of soft cheese, obtained from retail outlets in

495 MUELLER, D.; WIDERA, S. (GERMAN DEMOCRATIC
REPUBLIC, INSTJTUT FUR MILCHWIRTSCHAFT,
ORANIENBURG.) [Process of butter manufacture.]
Verfahren zur Herstellung von Butter. German Democratic
Republic Patent (1983) DD 201 374 [De]
The process involves heating sweet cream (with
preferably 38-42% fat) to 95-130'C, cooling to 15-45'C,
mcubating with 1-5% mesophilic or thermophilic starter (e.g.
yoghurt culture) to pH 4.5-5.0, heating to 72-llO'C under
partial vacuum (I 0-30 kPa absolute pressure) with
concurrent TS content increase by 0.8-1.0% throu~h
spontaneous water evaporation, holding at 4-l2°C for 5 mm5 h. tempering to 9-!8'C and churning at 8-16'C.
Advantages claimed include improvement of the churning
capacity of the cream with attendant energy saving,
inhibition of microbial activity by the heatmg after
incubation and almost complete destruction of vegetative
bacteria and ·spores which IS conducive to better keeping
quality of the butter and buttermilk, increased SNF content,
and improvement of organoleptic quality of the butter due to
de-aeration under vacuum.
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Baghdad City, was 28.88 X 10 5 /g. 52% of cheese samples
contained S. aureus at more than 10 6/g. There was no
correlation between pH of the cheese and staphylococcal
counts. Whereas isolated strains were resistant to penicillin,
streptomycin and ampicillin, they were sensitive to
tetracycline, rifampin, garamycin and erythromycin. The
adoption of strict hygiene measures dqring manufacture and

Brie, Camembert, Gorgonzola and Edam refrigeration is
desirable. Hard and processed cheeses do not require
refrigeration, but control of ambient temp. to less than 78°F

is important to prevent oiling-off. Mould growth on cheese,
and the definition of 'potentially hazardous food' in relation
to cheese are discussed.

handling of cheese is recommended.
STADHOUDERS, J.; HUP, G.; EXTERKATE, F. A.;
VISSER, S. Bitter flavour in cheese. I. Mechanism of the
formation of the bitter flavour defect in cheese. Netherlands
Milk and Dairy Journal (1983) 37 (3) 157-167 [En, nl, 30
ref.] Netherlands Inst. for Dairy Res., Ede, Netherlands.
Cheesemaking experiments with different strains of
Streptococcus cremoris showed that only certain strains
formed bitter peptides in Gouda cheese. It appeared that
although the enzymes capable of degrading bitter peptides
were present in all S. cremoris strains, their. activity m some

SOl

strains was restricted by their particular location in the cell.

505 MANDIL, A.; MORAIS, V. A. D.; PEREIRA, M. L.;
FAGUNDES, J. M. S.; CARMO, L. S.; CORREIA, M. G.;
CASTRO, E. P.; GOMEZ, M. J. V. M. [Staphylococcus
aureus in Minas cheese.] Staphylococcus aureus em queijos
tipo 'Minas'. Cii!ncia e Tecnologia de Alimentos (1982) 2
(2) 233-241 [Pt, en, 23 ref.] Lab. de Microbial. de
Alimentos, Rua Conde Pereira Carneiro, 80 Gameleira,

Caixa Postal 26. Belo Horizonte, MG, Brazil.
65 of 99 Minas cheese samples from retailers in Bela
Horizonte, Brazil, were contaminated with Staphylococcus

aureus. Counts, determined by direct plating or by the MPN
method with enrichment in tryptic soya broth + 10% NaCI,
ranged from 10 to more than 100 000/g. The enrichment

NaCI appeared to inhibit bitter peptide formation.

method was more sensitive when counts were ~10 000/g but
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VISSER, S.; HUP, G.; EXTERKATE, F. A.;
STADiiOUDERS, J. Bitter flavour in cheese. II. Model studies
on the formation and degradation of bitter peptides by

direct plating gave better results for higher counts. Of 244 S.
aureus cultures that gave a 4+ reaction in the coagulase test,
236 gave a positive result in tests for thermostable DNAase
using the TB DNA agar medium of Lachica et al. [Applied
Microbiology (1971) 21. 585]. A cheaper medium developed
by the authors proved equally effective for testing for

proteolytic enzymes from calf rennet, starter cells and starter

cell fractions. Netherlands Milk and Dairy Journal (1983)
37 (3) 169-180 [En, nl, 22 ref.] Netherlands Inst. for Dairy
Res., Ede, Netherlands.
Rennet, purified chymosin and whole cells and cell
fractions of various Streptococcus cremoris strains were

enterotoxins A, B, C, D and F, with positive results in 20
cases.

incubated in casein solutions, either separately or in
combination, and yields and bitter scores of hydrophobic
peptide fractions isolated from the incubation mixtures were

506

compared. Bitter peptides appeared to be

~roduced

from

casem by the action of rennet or chymosm as well as
proteinases from the cell wall of certain S. cremoris strains.
When solutions of a, 1-, I)-and para-K-casein were incubated
with rennet + intact cells of the 'bitter' S. cremoris strain

HP in the presence of 4% NaCI, bitter peptides were formed
exclusively from the I)-casein. Bitter peptides were completely

debittered by incubation with protoplast enzyme fractions
from either bitter or non-bitter strains of S. cremoris. In all
experiments NaCI appeared to influence the net result of
formation and degradation of bitter peptides by bacterial
cells. It is thought that NaCI may prevent bitter peptides
penetrating the cell wall and reaching the peptidase system

at the cytoplasmic membrane. This effect may be
particularly pronounced in bitter strains.

thermostable DNAase. 91 cultures positive for both

coagulase and thermostable DNAase were also tested for

KUNZ, U. F.; KURMANN, J. L.; GLATTLI,

H. (Detection of phages from thermo{>hilic lactic acid
bacteria in hard cheese factories.] Nachweis von Phagen der
thermophilen Milchsiiurebakterien in Hartkasereien.

Schweizerische Milchwirtscha{t/iche Forschung (1983) 12
(3) 44-49 [De, en, fr, II ref.] Eidg. Forschungsanstalt fUr
Milchwirtschaft, CH-3097 Liebefeld-Bern, Switzerland.
In 2 cheese factories where Emmental cheese was
manufactured, a comparison was made of several methods
used for detection of bacteriophages. Bacteria-free filtrates
were prepared from milk and cheese samples. Indirect
methods used to assess the presence of bacteriophages in the
filtrates were: measurement of acidity after incubation of the
filtrate with starter cultures at either a constant temp. of
38°C, or at 38°C after brief heating at 58°C, or at variable
temp. simulating Emmental cheese manufacture; examination

of the morphology and numbers· of streptococci and
VISSER, S.; SLANGEN, K. J.; HUP, G.; STADHOUDERS,
J.
Bitter flavour in cheese. IlL Comparative
gel-chromatographic analysis of hydrophobic peptide fractions
from twelve Gouda-type cheeses and identification of bitter
peptides isolated from a cheese made with Streptococcus
cremoris strain HP. Netherlands Milk and Dairy Journal
(1983) 37 (3) 181-192 [En, nl, 44 ref.] Netherlands Ins!.
for Dairy Res., Ede, Netherlands.
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Peptide mixtures from Gouda-type cheeses made with
12 different Streptococcus cremoris starters were

fractionated on Sephadex LH20 and the bitter taste of the
fractions was evaluated on a scale from 0 to 4. Elution
patterns were very similar for all cheeses, an extremely bitter

fraction being always found in the same part of the eluate.
This suggested that bitter peptides are present both in bitter
and in non-bitter cheeses and it is their concn. which
determines whether a cheese is rated bitter or not. Of 3
peptides isolated from a cheese made with the 'bitter' S.
cremoris strain HP, 2 orginated from the C-terminal part of

,8-casein (sequences 193-209 and 193-207 or 193-208). The
3rd (minor) component appeared to be the 84-89 fragment of
I)-casein.

504 NELSON, J. H. Should cheese be refrigerated? Dairy
and Food Sanitation (1983) 3 (10) 372-375 [En] Kraft Inc.,
Glenview, Illinois, USA.
Cheeses are normally displayed at ambient temp. by
the retailer during sales promotions, when attractive, mass

display is important. Display temp. should never exceed
78'F, and opened packages should be refrigerated. Soft
cheeses (moisture content more than 50%) should always be
refrigerated at

~40°F,

and for semi-soft varieties such as

lactobacilli present; and measurement of the ratio of

L(+):D(-)-lactic acid present. Bacteriophages were also
measured directly by plaque formatiOn and electron
microscopy. The acidity test was most suitable for detecting
phage-containing samples; the other tests confirmed the
results. Phages were detected in whey and cheese samples

but not in whey that had been heat-treated and returned to
milk producers.
507
THOMPSON, J. S.
(FMC CORP.) Use of
hypopbospborous acid and its salts to prevent clostridial
blowing and formation of clostridial enterotoxins in cheese.

United States Patent (1983) US 4 382 971 [En]
The addition of hypophosphorous acid or one of its

non-toxic, water-soluble salts in amounts of preferably 5002000 p.p.m., to both natural and processed cheese (essentially
free from nitrate salt) is claimed to inhibit the production of
enterotoxin by Clostridium botulinum and blowing by C.

tyrobutyricum.
508 ANDRES, C. Cheese packaging system eliminates mold
and improves yield. Food Processing ( 1980) 41 (9) 80-81
[En]
An automated moulding and packaging process for
cheese consists of a 22-ft high tower, which is continuously

top-loaded with a total of 900 lb of salted 3 X 0.5 inch
pieces of curd. The cheese is formed into blocks measuring
14 X 11 inches which are cut at a height of 7 in and passed
to a conveyor for vacuum packaging. The packaged cheese,
still soft, is then boxed for ripening.
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509 BENNETT, R. W.; AMOS, W. T. Staphylococcus
aureus growth and toxin production in imitation cheeses.
Journal of Food Science (1983) 48 (6) 1670-1673 [En, 15
ref.) Div. of Microbiol., FDA, 200 'C' Street, SW.,
Washington, DC 20204, USA.
Ability of II imitation (substitute) cheeses to support
growth and toxin production of Staphylococcus aureus at

26°C was evaluated. All established enterotoxin serotypes
were tested by inoculating suspensions of the requisite strains
into 100-g samples of cheese (about 30 staphylococci/g).
Water activity (aw) of the cheese samples was 0.942-0.973
and pH 5.33-6.14. Seven cheeses supported extensive growth

of S. aureus; ~ 1 serotypes of enterotoxin were/roduced in 6
cheeses. Enterotoxin in the cheese was detecte after 4 days

at 3 X 106 staphylococci/g. The ability of some cheeses to
support growth and toxin production of S. aureus could not
be correlated with pH, Ow or product formulation.

510 SCHOCH, U. W. [Mycotoxins in mould-ripened
cheeses.] Mykotoxine in schimmelgereiften Kasen.
Schweizerische Milchwirtschaftliche Forschung (1983) 12
(3) 55 [De)
This summary of the ETH [Eidgenossische Technische
Hochschule, Zlirich,Switzerland) thesis no. 7278 (1983) of
the author contains the following information. 6 strains of
Penicillium roqueforti and 18 of P. camemberti were
obtained from Sw1ss cheese manufacturers. 17 of the P.
camemberti strains produced cyclopiazonic acid in concn. of
.::s=4 mg/500 ml nutrient medium. Examination of 13 samples
of commercial cheese showed that 3 contained the acid at

0.37, 0.25 and 0.08 mg/kg. In a storage test with ripe whitemould cheese under different time/temp. conditions,
cyclopiazonic acid was detected only after storage at 20°C
for 5 and I 0 days (0.05 and 0.04 mg/kg, resp.). All 6 strains
of P. roqueforti were found to produce roquefortine in concn.
of .:::::;;40 mg/250 ml nutrient medium, concn. increasing with
increase in time and temp. of culturing. Roquefortine was
also detected in all market samples of blue-mould cheese

examined, max. concn. being !. 7 mg/kg cheese. It is
concluded from these findings and from tests on Artemia
salina and mice that no health injury would result from
consumption of even large quantities of mould-ripened
cheese.

511 WOOD, D. S.; COLLINS-THOMPSON, D. L.; IRVINE, D.
M.; MYHR, A. N. Source and persistence of Salmonella
muenster in naturally contaminated Cheddar cheese. Journal
of Food Protection (1984) 47 (1) 20-22 [En, 12 ref.] Dep.
of Environmental Bioi., Univ. of Guelph, Guelph, Ontano
NIG 2WI, Canada.
Public health authorities in Ontario, Canada recently
found that raw milk Cheddar cheese from I cheese factory
contained Salmonella muenster. Investigations by these units
and the University of Guelph traced the source of

Salmonella to one particular milk producer supplying the
cheese factory. Analysis of milk samples from a herd of 35

cattle revealed only one cow shedding S. muenster directly
into the milk (approx. 200 c.f.u./ml). Eleven of 181 vats of
cheese, produced at the factory between May and Oct. 1982,
were positive for S. muenster at the curd stage. Only 2 vats
of the finished raw milk Cheddar cheese,however, were
positive. One lot of Salmonella-positive cheese was still

positive after the legally required 60-day holding period and

aureus, and other microorganisms including Bacillus cereus,
Clostridium perfringens, lActobacillus spp. and yeast and
moulds. Statistical relationships between growth and
numbers, and the presence of other indicators, pathogens,
and compositional factors was investigated.
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MCCLYMONT PEACE, D.

ages. Journal of Stored Products Research (1983) 19 (3)
97-104 [En, 47 ref., 4 fig.] Food Directorate, Health
Protection Branch, Tunney's Pasture, Ottawa, Ontario KIA

OL2, Canada.
A laboratory study carried out in Ontario showed that
Acarus siro L. collected from a cheese warehouse and kept

under warehouse conditions (ll-13°C and 85-88% RH)
could develop on cheddar cheese of any age with
approximately the same egg production, size, survival and
rate of development. The highest mortality occurred when
mites, and especially larvae, became trapped in the oily
exudates of cheese. On young but dty cheeses, the apparent
absence of mites was the result of their small size and long
life cycle under storage conditions. The mite could multiply
on cheese contaminated with Penicillium verrucosum and on
a sterilised culture of this fungus, but not as successfully as
pn uninfected cheese.

ANIMAL PROTEIN
Leather
See also abst. 694

PLANT FIBRES
See also abst. 241
Lignin

BUSWELL, 1. A.; ANDER, P.; ERIKSSON, K.
E. Ligninolytic activity and levels of ammonia assimilating
enzymes in Sporotrichum pulverulentum. Meddelande,
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Svenska Triiforskningsinstitutet, A (1983) No. 823, 7 pp.
[En, 27 ref. BLL. Refrinted from Archives of Microbiology
( 1982) 133. 165-171 Dep. Bioi., Paisley Call. Techno!.,
Paisley, Renfrewshire, PAl 2BE, UK.
Amounts of ammonia-assimilating enzymes were
determined in extracts of S. pulverulentum grown under
different conditions of nitrogen source and concn. Evolution
of 14C02 from 14C-synthetic lignin by fungal cultures grown
under parallel conditions was also determined as a measure
of lignm decomposition; the suppressive effect of nirogen on
ligninolysis was confirmed. Under low nitrogen conditions,

fungal extracts exhibited relatively high NADP-dependent
glutamate dehydrogenase and glutamine synthetase activity

but low NAD-dependent glutamate dehydrogenase. The
converse was true m high nitrogen extracts. Possible effects
are discussed of enzyme activities on intracellular pool
concentrations of glutamatejglutaminc, and their
implications for the regulation of lignin metabolism.

NAKATSUBO, F.; REID, I. D.; KIRK, T.

remained so for 125 days. The importance of testing raw
milk cheese for salmonellae after storage is noted.

515

ARISPE, 1.; WESTHOFF, D. Venezuelan white cheese:
comji<?Sition and quality. Journal of Food Protection (1984)
47 (I} 27-35 [En, 47 ref.] Dep. of Food Tech., Cent. Univ.

lignin model compound.
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of Venezuela, Caracas, Venezuela.
A survey was made in the Venezuelan retail market of
the basic compositional and microbial characteristics of 142
samples of (Jueso Blanco, the most typical cheese in

Venezuela. The commercial type labelled as 'pasteurizado
blando' (soft) was characterized by a high moisture content

(50.6%), 2.5% NaCl, 4.3% ash, 21.4% fat and 19.9% protein,
and a pH of 5.7. A second commercial type labelled as 'duro'
(hard) was characterized by lower moisture content (39%),
5.0% NaCl, 6.8% ash, 27.4% fat, 24.5% protein, and a pH of
5.3. Significant variation was found in these factors

indicating a general lack of quality and/or extreme diversity
of manufacturing conditions. Microbiological analysis
revealed the presence of Salmonella spp., extremely high
numbers of total faecal coliforms and Escherichia coli, high
numbers of Staphylococcus aureus and enterotoxigenic S.

Reproductive success of the

mite Acarus siro L. on stored cheddar cheese of different

K.

Incorporation of

18

0 2 and absence of stereospecificity in

primary product formation during fungal metabnlism of a

Biochimica et Biophysica Acta

(1982) No. 719, 284-291 [En, 25 ref.) FPL, USDA For.
Serv., Madison, WI 53705, USA.
The metabolism was studied of a lignin substructure
model
compound,
I,
2-bis(3-methoxy-4ethoxyphenyl)propane-1,3-diol (Ia) in ligninolytic cultures of
Phanerochaete chrysosporium. The primary reaction was

cleavage of the model compound between C 1 and C2 of the
propane moiety to produce

l-(3-methoxy-4-

ethoxyphenyl)ethane-1,2-diol and a C6-C 1 product, thought to
be 3-methoxy-4-ethoxybenzaldehyde. Other identified
products arose secondarily and were further metabolised.
Despite the model compound being a mixture of 4
stereoisomers, no stereoselectivi~ was observed in its
metabolism. In cultures under 1 0 2, the initial cleavage

p,roduced the dial product with approx. 70% enrichment by
8

0 in the benzl alcohol group. The dial was a mixture of the

2 possible enantiomers, and the 0 2-derived hydroxyl was
incorporated at the asymmetric (benzyl) carbnn. Limited
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optical attv1ty in the dial was traced to selective further
metabolism of the D form. The results show that the primary
cleavage reaction lacked stereospecificity and was primarily
oxygenative, implicating a nonspecific oxygenase or a
nonenzymatic reaction involving activated oxygen. No cell
homogenate activity was demonstrated against Ia.
516 KIRK, T. K.; NAKATSUBO, F. Chemical mechanism of
an important cleavage reaction in the fungal degradation of
6gnin. Biochimica et Biophysica Acta (1983) No. 756,
376-384 [En, 21 ref.] FPL, USDA For. Serv., Madison, WI
53705, USA.
Further investigations were carried out using an
isotope-trapping technique with Phanerochaete
chrysosporium to identify the primary en-derived product of
Ca-C.a cleavage, and describe the mechanism of cleavage
more fully through the use of /3·1 substrates. The C.-derived
product was found to be an aromatic aldehyde which is
rapidly reduced in cultures to the corresponding alcohol.
Results establish the Ca-oxidation, C,a-hydroxylation and the
formation of c.-c" double bond do not occur prior to c•. c~
cleavage, and that cleavage does not involve. Oy. A concerted
mechanism is indicated in which C.B""hydroxylation, with a
hydroxyl derived frortt 0 2, occurs simultaneously with, or
after, C.-Cp cleavage.
Cellulose
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BUFETCHIKOVA, 0. YA.; KLENKOVA, N. !.;
KANEVSKAYA, I. G.; 0RLOVA, E. I. [Fungal resistance of
triacetatecellulose fibres.] Mikologiya i Fitopatologiya
(1983) 17 (6) 483-486 [Ru, 5 ref., 3 tab.] Komarov Bot.
Inst., Leningrad, USSR.
Triacetatecellulose (TAC) fibres were placed in sterile
Czapek medium and then inoculated with the suspensions of
Alternaria a/ternata, Aspergillus niger, A. ustus. A.
versicolor and Trichoderma viride and kept for 90 days at
24-28'C. All TAC fibres with 360-1200 polymerization
macromolecules (PM) maintained their lasting quality and
stability of macromolecular chains. Fibres subjected to
thermic action at the end of investigation lost up to 30% of
stability regardless of PM. The degree of PM in TAC fibres
was not the decisive factor in infection by fungi. Intensive
infection of samples Nos. 9 and l 0 was favoured by their
heat treatment. On these samples (with 800-1200 PM) there
was a development of A. alternata but without ripe
fructification. A. ustus was observed on sample No.8 (with
360 PM) and A. niger grew poorly on samples Nos.l-3 and 5
(with 360, 435, 620 and 960 PM, respectively). No fungi
used in the experiment grew on sample 4 with 870 PM.
518
PARRY, 1. B.; STEWART, J. C.; HEPTINSTALL,
J. Purification of the major endoglucanase from Aspergillus
fumigatus Fresenius. Biochemical Journal (1983) 213 (2)
437-444 [En, 27 ref., 7 fig., l tab.] Dep. Bioi. Sci., Coventry
(Lanchester) Polytechnic, Coventry CVl 5FB, UK.
A. fumigatus (IMI 246651, ATCC 46324) produces 2
~-glucosidase enzymes, cotton-solubilizing activity, xylanase
and endoglucanase enzymes which can be separated by gelfiltration chromatography.

TIMBER
See also absts. 580. 691, 694. 696-698
519 CAVALCANTE, M. S. Wood-attacking organisms in
Brazil. Document, International Research Group on Wood
Preservation. Working Group I. Biological Problems ( 1982)
No. IRG/WP/1168, 10 pp. [En, 14 ref. BLL] Instituto de
Pesquisas Tecno16gicas do Estado, Sao Paulo, Brazil.
A paper prepared for the 13th Annual Meeting of the
IRG, held in C,:ejme, Turkey, 24-29 May 1982. Lists are
presented of the main wood-attacking beetles (7 species),
termites (16), fungi (28) and marine borers (10) in Brazil,
together with the wood species from which they were
collected.
520
WONG, A. H. H.; WILKES, J.; HEATHER, W.
A. Influence of wood density and extractives content on the
decay resistance of the heartwood of Eucalyptus delegatensis
R.T. Baker. Journal of the Institute of Wood Science
(1983) 9 (6) 261-263 [En, 23 ref.] Dep. For., Aust. Nat.
Univ., GPO Box 4, Canberra, ACT 2601, Australia.

In lO stems of 45-yr-old E. delegatensis sampled 0.7 m
above ground level, tissue decay resistance, density
(unextracted and extracted) and content of methanol soluble
extractives increased significantly from inner to outer
heartwood. Decay resistance was significantly correlated with
density and amount of extractives; both relationships are
thought to be largely causal.
521

GAMBETTA, A.; ORLANDI, E.

[Natural durability of

100 native and imported woods against wood-destroying fungi,
insects and marine borers.] Durabilita naturale di 100 legni
indigeni e di importazione a funghi, insetti e organismi
marini. Contributi Scientifico-Practici, lstituto per Ia
Ricerca sui Legno, Firenze (1982) 30 (79) 47-71 [It, en, fr,
23 ref., 9 fig., 13 tab.] lstituto per da Ricerca sul Legno,
Florence, Italy.
Natural durability was determined by tests in the
laboratory, in test fields and marine stations and by the
damage observed on wood in storage and in service. The
permeability of woods to preservatives is given as deduced
from the bibliography.
Bacterial attack
522 LEIGHTLEY, L. E. Soft-rot and bacterial decay in
preservative treated eucalypt power transmission poles.
Document, International Research Group on Wood
Preservation. Working GrOUJ!. I. Biological Problems (1982)
No. IRG/WP/1155, 7 pp. [t:n, 5 ref., l pl. BLL] Dep. Bot.,
Univ. Queensland, Australia.
A paper prepared for the 13th Annual Meeting of the
IRG, held in l;C§me, Turkey, 24-29 May, 1982. Bacterial
type decay was observed in CCA-and PCP-treated eucalypt
transmission poles in Queensland, Australia. Detailed
observations With the SEM revealed bacterial colonization
and decay, especially in fibres. Plug samples from poles were
examined for preservative retention and presence of soft-rot
decay; the severity of decay was affected by location,
retention and species.
Terrestrial fungal attack

See also absts. 581. 589
523 BUTCHER, 1. A.; NILSSON, T. Influence of variable
lignin content amongst hardwoods on soft-rot susceptibility
and performance of CCA preservatives. Document.
International Research Group on Wood Preservation,
Working Group I. Biological Problems (1982) No.
IRG/WP/1151, 16 pp. [En, l3 ref., l pl. BLL] For. Res.
lost., Rotorua, New Zealand.
On the basis of previously reported data and some new
data (decay resistance and treatability of 26 hardwood
species) the following hypothesis is put forward. Wood
species with a low lignin content are very prone to soft-rot
attack because cellulose is readily available to the decay
organism, whereas in species with high lignin content the
cellulose is protected by an incrustation of lignin. Wood
species contaming guaiacyl lignin are more resistant to softrot than those containing syringyl-guaiacyl lignin. Lignin
provides the major fixation sites for Cu in CCA-treated
wood. In wood with low lignin content, Cu can be fixed only
to a retention level which is below the toxic threshhold for
soft-rot fungi. Above this level, Cu in S 2 layers is subject to
leaching which will impart only temporary protection, and
control is eventually achieved by lumen (and possibly middle
lamella) deposits of Cu. In wood with high lignin content,
fixation of Cu is enhanced and retention levels in S 2 layers
are well in excess of the toxic threshold.
524
MESSNER, K.; STACHELBERGER, H. Extracellular
osmiophilic particles in connection with brown-rot and
white-rot decay. Document, International Research Group
on Wood Preservation. Working Group I. Biological
Problems (1982) No. IRG/WP/1157, 19 pp. [En, de, 39
ref., 5 pl. BLL] Tech. Univ., Vienna, Austria.
A paper ~repared for the 13th Annual Meeting of the
IRG, held in c.;me, Turkey, 24-29 May 1982. TEM was
used to study t e method of attack, on pme wood blocks, of
2 brown-rot fungi (Fomitopsis pinicola and Coniophora
puteana} and one white-rot fungus, Trametes hirsuta
(Coriolus hirsutus). In brown-rot infected wood, osmiophilic
particles were seen within the hyphal protoplasma, around
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the hypha! wall and within the wood cell wall. In white-rot
infected wood, the particles were found only around the
hypha! wall and on the surface of the wood cell wall. It is
suggested that the particles are produced by the fungi and
are the agents of decay (i.e. they contain the biodegrading
enzymes). Although C. puteana produces endo-and
exoglucanase enzymes in hquid culture and F. pinicola
produces only endoglucanase, there was no observable
difference in the pattern of osmiophilic particles between the
two brown-rot fungi.

International Biodeterioration 1984 Vol. 20 No, 2
A paper prepared for the 13th Annual Meeting of the
IRG, held in <;e>me, Turkey, May 24-28, 1982.
530 TAROCINSKI, E.; ZIELINSKI, M. H. Protection of pine
sawtimber (saw logs] and sawn timber against blue stain in
Poland. Document, International Research Group on Wood
Preservation, WorkinG Group III (Preservatives and Methods
of Treatment} (1982) No. IRG/WP/3193, 36 pp. [En, 28
ref. BLL] Instytut Technologii Drewna, Poznan, Poland.
A paper prepared for the 13th Annual Meeting of the
IRG, held m <;eljme, Turkey, May 24-28, 1982. A review of
research carried out in Poland into blue stain fungi; the
effects of m.c., harvesting period and storage time; protection
methods; and economics.

525 WANG, S. C.; HART, J. H. Heartwood extractives of
Mac/ura pomifera and their role in decay resistance. Wood
and Fiber Science (1983) 15 (4) 290-301 [En, 19 ref.] Sch.
For. Resources & Conservation, Univ. Florida, Gainesville,
FL 32611, USA.
A sample of ground heartwood of Maclura pomifera
was extracted sequentially with hexane, chloroform, and
methanol. The dry methanol extract was partitioned between
water and ether. The ether fraction was separated by liquidliquid extraction with aqueous sodium bicarbonate and
sodium carbonate solutions to differentiate the phenolics
from organic acids and neutral materials. The phenolic
components were separated by paper chromatography using
benzene/acetic acid/water (125:72:3) as the developing
solvent. The separated subfractions were examined
quantitatively as well as qualitatively. The fungal toxicities of
various extracts, fractions, and subfractions were determined
by incorporating each material into nondurable ground wood
or wood-base material and then inoculating the sample with
one of several wood decay fungi. Fungal growth in wood was
measured by respirometry or visual observation. The
subfraction with the greatest inhibitory effect on wood decay
fungi, as characterized by spectroscopic methods, appears to
be a mixture of tetra-and pentahydroxystilbenes.

See also absts. 596, 601, 611, 613, 619, 624

526 JOKEL, J.; PAvLiKovA, M.; LUBKE, H.; KozLiK,
I. [Free radicals in spruce wood damaged by wood
destroying fungi. II. White rot fungi.] Vol'ne radik:ily v
smrekovom dreve poSkodenom drevokazn5'mi hubami. II.
Huby bielej hniloby. Drewirsky Vyskum (1981) 26 (3/4)
~3-31 [Sk, ru, de, en, 5 ref.] Statny Drev:irsky Vyskumny
Ustav, Lamacska 1, 844 11, Bratislava, Czechoslovakia.
Trametes [Coriolus} versicolor and Fornes
fomentarius.

533
BAIN, J.; JENKIN, M. J. Ka/otermes banksiae,
Glyptotermes brevicornis, and other termites (Isoptera) in
New Zealand. New Zealand Entomologist (1983) 7 (4)
365-371 [En, 21 ref.] Forest Research Institute, Private Bag,
Rotorua, New Zealand.
Glyptotermes brevicornis Frogg. is reported from New
Zealand for the first time, and the presence of Kalotermes
banksiae Hill is confirmed. Both were found infesting timber.
A brief history of all other termite species reported from
New Zealand is given and their present status is discussed.

527 UJDL, N. [Beech wood and its utilization in the
production of railwa)' sleel:!ers.] Bukovo drvo i njegova
upotreba za izradu zelleznickih pragova. Drvna Industrija
(1983) 34 (4) 107-110 [Cr. en, 11 ref. BLL]
The main causes of deterioration of beech roundwood
for sleeper manufacture and the finished sleepers were found
to be white rot and stain fungi. The effect on the mechanical
properties of the sleepers was recorded. The impregnation of
deteriorated wood with preservatives is discussed.
528
DOAT, J.; T!SSOT, M. [Attack of samples of
Terminalia sue_erba by selected fungi (brown rot, white rot
and soft rot) and their effect on the chemical and
papermaking characteristics of the wood.] Attaque d'un
echantillon de Terminalia superha par des pourritures
sClectionnCes. Influence sur Ies caractCnstiques chimiques et
papetiCres du bois (pourritures cubiques - paurritures
fibreuses pourritures molles). Bois et Forets des
Tropiques (1983) No. 200, 43-70 [Fr, en, es, 6 ref., 1 col.
pl.] Div. Cellulose - Chimie - Energie, CTFT, 45 his, av.
de Ia Belle-Gabrielle, 94130 Nogent-sur-Marne, France.
The effects on Terminalia superba timber were studied
of 2 brown rot fungi (Antrodia spp.), 2 white rot fungi
(Lentinus squarrosulus and Coriolopsis polyzona) and 2 soft
rot fungi ( Chaetomium globosum and Phialophora
richardsiae). The damage they caused decreased in this
order. In the case of brown and white rot, carbohydrates and
Iignins decreased. Extractives at first decreased, then
increased as the attack continued; soft rot caused a loss of
extractives. All the fungi caused a drop in pulp yield
accompanied by lower mechanical properties of the pulp.
529 BRAVERY, A. F. Sub-group on Basidiomycete tests:
progress report on collaborative experiments. Documenf,
International Research Group on Wood Preservation,
Working Group II {Fundamentals of TestiniJ} (1982) No.
IRG/WP/2184, 5 pp. [En, BLL] Princes R!Sborough Lab.,
BRE, Princes Risborough, Aylesbury, Bucks., UK.

531 WANG, S. F.; HSIEH, T. C. [The effectiveness of
chemicals in preventing attack on bamboo products by
sap-stain fungi.] Bulletin, Taiwan Forestry Research
Institute (1982) No. 359, 11 pp. [Ch, en, 5 ref.] Taiwan
For. Res. Inst., Taipei, Taiwan.
Of the 14 anti-stain chemicals tested on samples of
Phyllostachys edulis and Sinacalamus latiflorus, Takezol (a
water-soluble Japanese product) NaPCP gave good
protection, although Takezol penetrated less well than
NaPCP and some other chemicals. S. latiflorus absorbed the
chemicals more readily than P. edulis.
532 CARRANZA, J.; SAENZ, J. A. Wood decay fungi of
Costa Rica. Mycotaxon (1984) 19, 151-166 [En, 50 ref., 1
fig.] Univ. Costa Rica, San Pedro, Costa Rica.
This, the first part of a comprehensive report, includes
data on 32 spp. of the Polyporaceae.
Insect attack

534
JONES, S. C.; CARTER, F. L.; MAULDIN, J.
K.
Reticulitermes flavipes (Kollar) (lsoptera:
Rhinotermitidae) responses to extracts from six Brazilian
woods. Environmental Entomology (1983) 12 (2) 458-462
[En, 14 ref.] Forest Service, USDA, PO Box 2008, Gulfport,
Mississippi 39503, USA.
Extracts from 6 hardwoods from Brazil were tested in
the laboratory in Mississippi for toxic, repellent,
antiprotozoan and antifeedant properties against workers of
Reticulitermes flavipes (Koll.). In 4-wcek no-choice tests.
termite survival and feeding varied with wood species and
extracting solvent. They were generally lowest on Copaifera
multijuga,Mezilaurus itauba and Platymiscium ulei, and
highest on Couroupita subsessilis and mast extracts of
Micrandra siphonioides. For termites surviving the no-choice
test, the greatest reductions in protozoan numbers occurred
on all extracts of Carapa guianensis and on hexane extracts
of Mezilaurus itaubi and P. u/ei. In choice tests for feeding
preference, termites generally consumed more untreated than
treated paper pads, but treated-pad weight loss was not
significantly different from the controls for some extracts of
Couroufita subsessi/is and Micrandra siphonioides. From
each o the 6 woods, 1-3 extracts were repellent to the
termites.
535
WILLIAMS, L. H. Wood moisture levels affect
Xyletinus peltatus infestations. Environmental Entomology
(1983) 12 (1) 135-140 [En, 7 ref.] USDA Forest Service,
Southern Forest Experiment Station, PO Box 2008 GMF,
Gulfport, Mississippi 39503, USA.
Inspections of numerous houses in the USA infested by
Xyletinus peltatus (Harris) suggested that relative humidity,
as it affects wood moisture, is a major factor innuencing the
initiation and spread of the infestation. Laboratory studies
were carried out with sapwood of yellow poplar trees
[Liriodendron tulipi(era] newly felled in Mississippi. Egg
hatch was not signiiiciantly decreased by maintainmg wood
moisture as low as 11 ± 0.2% at about 54% RH. Low wood
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moisture sometimes markedly affected larval growth and
survival, but the effects varied with the levels, with the age
of the larvae at the time the wood moisture was low and
with the suitability of the wood for growth and survival. In
favourable wood of yellow poplar, no larvae survived when
the wood moisture was below 11.6±0.7% at 59.1 ±2.6% RH.
When the wood moisture was below 12/4±0.8% during the
first 13 weeks after oviposition, significantly fewer young

Zentraleuropas in den letzten drei Dezennien. Acta

Entomologica Jugoslavica (1981, publ. 1982, reed. 1984) 17
(1/2) 51-54 [De, en, cr, 10 ref.] Institut fi;r
Forstentomologie, Universitfft fiir Bodenkultur, A-1180
Vienna, Austria.
Between 1950 and 1977, 4 insect species of economic
importance as pests of forest trees or timber were introduced
into central Europe: Reticulitermes flavipes (Koll.), Lyctus

11.9 ± 0.4% for 13 weeks. After 110 weeks, fewer beetles

planicollis Lee. and Argyresthia thuiella (Pack.), all from
North America, and Hoplocerambyx spinicornis Newm.
from the Philippines. A brief account is given of the damage
caused to timber by the termite and L. planicol/is and of the

survived in wood maintained at reduced moisture levels

trees attacked by the remaining species.

larvae survived than at higher wood moisture levels.
However, survival was not affected when larvae 3, 6 or 9
months old were exposed to wood moisture levels of

(13/2± 1.2% for up to 13 weeks, 12.7±0.8% for 14-74
weeks) than in wood maintained at 15.5±0.8% or more.

Reduced wood mositure retarded larval development, thereby
delaying adult emergence for at least a year.

536 WILLIAMS, R. M. C.; PEREZ MORALES, J. V. The
effect of group size on the survival and feeding economy of
pseudoworkers of building damaging · Cryptotermes spp.
(Isoptera, Kalotermitidae). In Social insects in the tropics.
Proceedings of the First International Symposium organized
by the International Union for the Study of Social Insects
and the Sociedad Mexicana de Entomologia. Cocoyoc,
Morelos, Mexico, November 1980. Volume 2 {edited by
Jaisson, P.f. Paris, France; Universite Paris-Nord (1982,
reed. 1984) 219-234 [En, es, 17 ref., 1 fi~.] Centre for
Overseas Pest Research, London, W8 5SJ, Umted Kingdom.
During a laboratory study, 5 replicates of groups of 1,
2, 4, 8, 16 and 32 pseudoworkers of Cryptotermes brevis
(Wlk.) from Brazil, Ghana and the Gambia, C. dudleyi
Banks from Kenya and C. havilandi (Sjost.) from Ghana
were kept on veneer of beech (Fagus sylvatica) for 60 days.
There were no significant differences in survival between the
species. Survival was much lower in termites kept

540

KNY, U.; KOHNE, H.

Suitability of different termite
Document, International
Research Group on Wood Preservatlon, Working Group I,
Biological Problems (1982) No. IRG/WP/1159, 13 pp.
[En, de, 15 ref. BLL] Bundesanstalt fUr Materialprllfung,

species for laboratory testing.

Berlin, German Federal Republic.

A paper prepared for the 13th Annual Meeting of the
IRG, held in <;~me, Turkey, 24-29 May 1982. Choice
feeding tests with fully impregnated wood blocks ( a
modified form of European Standard EN 117) for
Reticulitermes santonensis, also proved successful with
Heterotermes indicola, Coptotermes formosanus and
Mastotermes darwiniensis, but not with Coptotermes niger,
for Nasutitermes nigriceps, the blocks had to be hardwood
- and smaller test vessels were mare appropriate. The standard
method En 118, which is used to test surface protections
against subterranean termites could also be used for H.
indicola and C. formosanus when the m.c. of the vermiculite

was raised to 350%. For the compulsory feeding tests which
are usually carried out with Kalotermes flavicollis, the

drywood termites Cryptotermes dudleyi and Neotermes
jouteli could also be used, but M. darwiniensis could not.

individually than in those in groups of 2, and in groups of 2
than in groups of 4 or 8, The production of neotenic
reproductives and establishment of pairs took longer in C.
havilandi than in the other 2 species, but was no less
successful. Many groups of 8 or more became potentially
successful colonies, as did some groups of 4 of C. brevis and

C. dudleyi. Wood consumption was positively correlated with
group size in C. brevis and C. havilandi. There was no
correlation between wood assimilation efficiency and group

size in any of the species.
537 BECKER, H. j'fhe distribution of the house longhorn
beetle Hylotrupes baJulus (L.) Serville (Col., Cerambycidae).]
Die Verbreitung des Hausbockkiifers Hylotrupes bajulus (L.)
Serville (Col., Cerambycidae). Praktische
Schiidlingsbekiimpfer (1983) 35 (10) 169-171 [De, 37 ref.,
2
fig.]
Staatliches
Materialprfifungsamt
Nordrhein,Westfalen, Dortmund-Aplerbeck, German Federal
Republic.
On the basis of published work, the areas of
distribution of the structural timber pest Hylotrupes bajulus
(L.) in Europe (Denmark, Sweden,Finland, Czechoslovakia,
Austria, Switzerland, Hungary, Yugoslavia, Greece, Malta,

Italy, France, the Netherlands and the United Kingdom),
Asia. (Turkey), Africa (South Africa) and the USA are
listed. Maps are included of its distribution in the

Netherlands and South Africa.
538 FOWLER, H. G.; ROBERTS, R. B.

Activity cycles of

carpenter ants (Hymenoptera: Formicidae: Camponotus) and
subterranean termites (Isoptera: Rhinotermitidae:
Reticulitermes): inference from synanthropic records.

541 DOLORES, M.; SANTOS, G. S. The susceptibility of 35
Amazon wood species to Cryptotermes brevis (Walker).
Document, International Research Group on Wood
Preservation, Working Group /, Biolofical Problems (1982)
No. IRG /WP I 1160, 11 pp. [En, BLL Instituto de Pesquisas
Tecnol6g1cas do Estado, Siio Paulo, Brazil.

A paper prepared for the 13th Annual Meeting of the
IRG, held in <;~me, Turkey, 24-29 May 1982. Wood blocks,
7.0X2.3X0.6 em, of 35 species were incubated at 27°C (RH
70%) far 45 days with C. brevis and the damage assessed on
a scale of 0-3. Statistical analysis showed that damage was
the best criterion far assessing the resistance of the woods.
Five species were classified as non-resistant, 21 were fairly
resistant and the following 9 were highly resistant:

Enterolobium maximum, Symphonia globulifera, Bowdichia
nitida, Laetia procera, Dipteryx odorata, Clarisia racemosa,
Goupia glabra, Dinizia excelsa and Garapa guianensis.
542 CARTER, F. L.; CAMARGO, C. R. R. DE Testing
antitermitic properties of Brazilian woods and their extracts.

Wood and Fiber Science (1983) 15 (4) 350-357 [En, 14
ref.] SFES, USDA For. Serv., For. Sci. Lab., PO Box 2008,
GMF, Gulfport, MS 39503, USA.
Comparisons were made of the survival and feeding
responses of Reticulitermes flavipes and Coptotermes
formosanus exposed to heartwood blocks and paper pads
treated with extracts from· 11 Brazilian woods. In no-choice
block tests, no survival and little feeding occurred on

The annual activity cycles of carpenter ants (mainly

Calophyllum brasiliense, Carapa guianensis, Cedrela
odorata, Diplotropis, Mezilaurus itauba, Ocotea cymharum,
Platymiscium ulei, and Sweetia nitens. Micrandra
siphonioides was the most favourable wood for both termite
species. In choice block tests of 11 woods, termites ignored
most woods. eating primarily M. siphonioides and then small

Camponotus pennsylvanicus (Deg.)) and subterranean
termites (mainly Reticulitermes flavipes (Koll.)) destroying

substances from milled heartwood of the 11 species varied

/nsectes Sociaux (1983) 30 (3) 323-331 [En, fr, 15 ref., 10
fig.] Department of Entomology and Economic Zoology,
Cook College, New Jersey Agricultural Experiment Station,

Rutgers University, New Brunswick, NJ 08903, USA.

structural timbers in homes in Connecticut, Maryland, New
Jersey, North Carolina and Ohio are presented. Complaints
and queries from the general public concerning these insects
appeared to follow a cyclical pattern that increased in
regularity from south to north.
539 KURlR, A. (The introduction of exotic forest and
timber insects of economic importance and their integration
into the central European fauna during the last three

decades.]

Import exotischer Forst- und Holzinsekten von

Okonomischer Bedeutung und ihre Integration in die Fauna

amounts of a few others. Success in extracting antitermitic
with woods and solvents (successive cold extraction with
hexane, acetone, a mixture of acetone/hexane/water, and
80% methanol). Termiticidal extracts were obtained from 9
woods. In no~choice tests R. flavipes did not survive the 8week test period on 17 extracts: C. formosanus did not
survive on 14 extracts.

543 LINDGREN, B. S.; BORDEN, J. H. Survey and mass
trapping of ambrosia beetles (Coleoptera: Scolytidae) in
timber processing areas on Vancouver Island. Canadian
Journal of Forest Research (1983) 13 (3) 481-493 [En, fr,

•"'
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50 ref.] Dep. Bioi. Sci., Simon Frazer Univ., Burnaby, BC
V5A !S6, Canada.

12 ref., 5 pl. BLL] Wood Department, National Ins!. Agric.
Res., Apartado 8.111, Madrid 35, Spain.

The spatial distribution and population estimates of

A review of: the sawmilling, woodworking and wood
preservation industries in Spain; the main fungal and insect
pests of mine timbers, poles etc., sleepers,building timbers
and marine timbers; quantity of treated wood in each of
these categories; wood preservatives registered for use in
Spain; research; and relevant standards and specifications.

overwintering Trypodendron Uneatum were determined by
sampling in the duff at 4 dryland log sorting areas. The
temporal and spatial distibutions of nying T. lineatum.
Gnathotrichus sulcatus, and G. retusus over 3 yr were
determined by catches by pheromone-baited traps in 3 areas.
At one area the trapping effort was expanded from a survey
into a mass trapping programme, using a barrier strategy.

The catches of T. lineatum in this area were 67 000, 458 000
and 2257000, representing 1-3, 12-21, and 44-77% of the
high and low estimates of total overwintering population for
1979, 1980 and 1981 respectively. A mass trapping
programme, utilizing synthetic pheromones; multiple funnel
traps, and sticky vane traps, was recommended in

conjunction with improved management.
544 GAMBETIA, A.; ORLANDI, E. (On the occurrence of
wood-boring insects in wood in storage (Lyctidae and
Bostrychidae).] Su alcuni insetti seperiti nel legnarne nei
depositi 1° Lictidi e Bostrichidi. Contributi

Scientifico-Practici, lstituto per Ia Ricerca sui Legno;
Firenze (1982) 30 (77) 9-28 [It, en, fr, 20 ref., 16 fig.]
Istituto per Ia Ricerca sui Legno, Florence, Italy.
An account of morphology, biology and wood
destroying capacities of the insects is given. Preliminary trials
were carried out in order to study the possibility of these
insects surviving in Italy. Lyctus planico/lis, L. africanus and
L. hipposideros emerged from the infested pieces of wood
kept at room temperature and humidity and a new

generation took place. From the samples kept outdoors only
L. planicollis emerged.

549

NILSSON, T. Comments on soft rot attack in timbers

treated with CCA preservatives: a document for discussion.

Document, International Research Group on Wood
Preservation, Working Groul! !, Biologica.l Problems (1982)
No. IRG/WP/1167, 10 pp. [En, 17 ref. BLL] Swedish Univ.
Agric. Sci., Stockholm, Sweden.
Based on data from previously published studies,
hypotheses are presented and discussed concerning the
mechanisms of soft rot attack and its prevention by CCA
treatment.

550 FRIIS-HANSEN, H. A short note on fungal decay in
K33-treated poles. Document, International Research Group
on Wood ,Preservation, Working Group I, Biological
Problems (1982) No. IRG/WP/1169, 3 pp. [En, 6 ref.
BLL] Svenska Reimpregnerings AB Cobra, Sweden.
A paper prepared for the 13th Annual Meeting of the
IRG, held m <;~me, Turkey, 24-29 May 1982. Microscopic
studies showed the presence of soft rot cavities and erosion of
the cell lumen in Scots pine poles treated with KJJ (a
proprietary CCA compound) 16-26 years previously. Poor
treatment quality and pre-treatment decay were sometimes
the causes.

Marine borer attack

545

551
JERMER, J.; NILSSON, K. (Wood preservation
statistics 1982.] Impregneringsstatistik 1982. Aktuellt,
Svensks Triiskyddsinstitutet ( 1983} No. 2, 5 pp. [Sv, en,

ref.] FPL, USDA For. Serv:; Madison, WI 53705, USA.
CCA treatment at a retention above 0.6 lb/ft 3

41C, 114 28 Stockholm, Sweden.

JOHNSON, B. R. A look at creosote vs. chromated
copper arsenate salts as wood preservatives for the marine
environment. Industrial & Engineering Chemistry, Product
Research & Development (1982) 21 (4) 704-705 [En, 3

PRl Svenska Trffskyddsinstututet, Drottning Knstinas vag
There were 223 active treating plants in Sweden in

1982. Production of treated wood was 451 700 m1, an

preserved wood better than coal-tar creosote treatment at 28
lb/ft 3 in a warm-water harboUr in Florida, where teredine
marine borers and Limnoria tripunctata are ~resent in large
numbers. CCA at between 1.1 and 2.4 lb/ft has prevented
borer attack for more than 10 yr; untreated wood was

increase of 49 600 m on 1981 owing partly to an increased
export of poles and sawn timber. Some 85% of total
production IS for the Swedish market. Data production of
treated wood are tabulated by commodity and preservative.

effective as a combination of CCA followed by creosote
impregnation in protecting wood from marine borers; the
dual treatment is recommended for wood in harbours
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3

destroyed in about I yr. CCA alone at 2.4 lb/ft1 was as

exposed to molluscan pholad borers.
Presenation

See also absts. 521, 53/

546

SUPRIANA, N.

species.]

[Treatability of forty Indonesian wond

Keterawetan empat puluh jenis kayu Indonesia.

Lembaran Penelitian, Lembaga Penelitian Hasi/ Hutan,
Indonesia (1978) No. 13, 3 pp. [In, en, 2 ref.] For. Products
Res. Inst., Bogar, Indonesia.
Percentage penetration and retention of CCA applied
by the vacuum/pressure impregnation process are given for
40 species.

547 RANANAND, A.; COCKCROFf, R. Wood preservation
in Thailand. STU Information, Styre/sen for Teknisk
Utveckling, Sweden (1983) No. 372, 57 pp. [En, sv, 37 ref.,
II pl. BLL] Dep. For. Prod., Fac. For., Kasetsart Univ.,
Bangkok, 10900, Thailand.
A review of the traditional and modern aspects of the
wood preservation industry in Thailand. Data are provided
on: timber production; imports and exports; location of wood
preserving plants; wood preservatives currently in use in
Thailand; species of fungi, insect pests and termites
commonly found on Thai trees and timbers; natural

durability of 151 Thai timbers; and termite resistance of 12
timbers.

YATA, S.; NISHIMOTO, K.

Distribution of metal

elements in wood impregnated with aqueous solutions of metal

salts as determined by SEM-EDXA. Wood Research, Kyoto
University (1983) No. 69, 80-88 [En, 4 ref., 6 pl.
Morphological studies on the movement of substances into
the cell wall of wood. X.] Fac. Agric., Kyoto Pref. Univ.,
Shimogamo, Kyoto, Japan.
Studies were made by energy.dispersive X-ray analYsis

(EDXA) in conjunction with SEM of the distribution of Cr,
Cu or Zn in air-dried sapwood of Fagus crenata and
Magnolia obovata and heartwood of Picea jezoensis,
impregnated longitudinally with K2Cr20 7, CuS04 or ZnCI2•
The use of line and point analyses was compared in relation
to the type of information required. Line-scan curves varied
widely wtth position because of the rough surface structure
of wood. The gentle gradient of metal concn. from the point
of penetration into surrounding cells showed that metal ion
movement is mainly by diffusion through cell walls rather
then by liquid flow vta pits. The smooth line-scan curves

through different cell types confirm results reported in an
earlier paper in this series showing that ionic diffusion
proceeds uniformly in all directions through cell walls of all

cell types.
553

SIEMON, G. R.

Effect of C.C.A.-preservative

treatment on bending strength of small clear specimens of
high-temyerature-dried and air-dried Caribbean pine.

Technica Paper, Department of Forestry, Queensland
(1981) No. 27, 4 pp. [En, 7 ref.]
Static bendmg tests on samples of Pinus caribaea
~rown in Queensland indicated that CCA treatment resulted
m a small but significant loss of strength and stiffness. High

LOPEZ DE ROMA, A.; COCKCROFT, R. Wood
preservation in Spain. STU Information, Styrelsen /Or
Teknisk Utveckling, Sweden (1983) No. 373, 56 pp. [En, sv,

548

temperature drying resulted in a reduction of MOR in CCAtreated specimens.

J
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KIKUCHI, S.; SAITO, M.; Dot, S.; KASAl, A.;
NuNOMURA, A. {Preservative treatment of structural
plywood in a pressure method.) Journal of the Hokkaido
Forest Products Research Institute (1982) No. 362, 15-16
[Ja, en, 3 ref. BLL) Hokkaido For. Prod. Res. Ins!.,
Midorimachi 12, Asahikawa. Hokkaido 070, Japan.
Plywood was treated with CCA. under pressure and the
retention and distribution of the preservative and the
durability of the board against Tyromyces palustris
[Polyporus palustris) and .Pycnoporus coccineus fPolyporus
coccineus] were determmed. The amount of solution
absorbed increased rapidly up to one hour and stabilized
after about 4 hr; absorption was affected neither by the
number of veneers nor by the board thickness. The cross
section of the .plywood was stained, indic.atin& tha~ the checks
and vessels had absorbed preservative m htgh concn.
Injections of CCA at 0.5-2% solution provided good
resistance to the decay fungi.
555

w.

SEEPE

D.; HtNTERBERGER, H.; METZNER,

rrempora~y protection of sawn timber in tropical regions

from sap-staining fungi.) Versuche zum temporiiren Schutz
von Schnittholz gegen holzverfarbende. Pilze in tro_eischen
, Gebieten. Holz-Zentralblatt (1983) 109 (147) 2108 [De. en,
5 ref. BLL) Desowag-Bayer Holzschutz GmbH, Krefeld,
German Federal Republic.
Field studies were conducted on stacked freshly-sawn
boards following 20-second immersion in various fungicide
solutions. Attack by bluestain and mould fungi was measured
by determining the proportion of board surface covered by
fungi (A). In Indonesia in Nov. 1981, Gonystylus bancanus
boards exhibited 14-24% A (vs. 85% in controls), 8 wk after
treatment with Basiment 235 [dichlofluanid], and boards
treated with Basiment 235/borax (1%)/BHC (1%; containing
26% gamma-BHC) exhibited 5-8% A (vs. 100% in controls);
no effect of Basiment concn. (ranging from 1.0% of a 50%
a.i. w.p. to 1.5% of an 80% a.i. w.p.) was observed. In
Cameroon in Feb. 1982. Pycnanthus angolensis boards
exhibited 14% A (vs. 80-85% in controls) 4 wk after
treatment with a 1.5% 1:1 sol. of Basiment 235 (50% a.i.
w.p.)/Xylasan K (K salt of a nitrogen-containing
cyclohexane derivative); Basiment or Xylasan alone were
much less effective. Results are also presented of laboratory
studies on the effectiveness of Basiment or Xylasan applied
to stem discs of Scots pine.

556 ORSLER, R. J. A method for the consolidation of
degraded wooden carvings from the ceiling of the House of
Lords, Palace of Westminster. Journal of the Institute of
Wood Science (1983) 9 (6) 246-253 [En, 7 ref., 6 pl.) BRE,
Princes Risborough Lab., Aylesbury, Bucks. HP17 9PX, UK.
The method found most suitable was a system using a
low viscosity epoxy resin mixture vacuum impregnated into
the carvings.
557
PRESTON, A. F.; McKAIG, P. A. Effect of
accelerated fixation on decay of CCA~treated· wood. Forest
Products Journal (1983) 33 (11/12) 41-44 [En, II ref.)
Inst. Wood Res., Michigan Techno!. Univ., Houghton, MI
49931, USA.
White birch (Betula papyrifera) and southern pine
stakes were treated with CCA and fixed either at room
temp. or by steaming and tested in a fungal cellar. Temp.
and, hence, rate of fixation had no .apparent eff~ct on the
performance of treated J'ine stakes, but treated btrch stakes
subjected to accelerate fixation at elevated temperatures
performed poorly compared with stakes fixed at ambient
temperatures.
558 SCHMIDT, E. L.; HALL, H. J.; GERTJEJANSEN, R. 0.;
CARLL, C. G.; DEGROOT, R. C. Biodeterioration and
strength reductions in preservative treated nsl_len waferboard.
Forest Products Journal (1983) 33 (11/12) 45-53 [En, 33
ref.] Dep. For. Prod., Univ. Minnesota, St. Paul, MN 55108,
USA.
Experimental aspen waferboards, bonded with liquid or
powdered PF resins and treated by various methods with a
wide selection of preservatives, were tested for fungal
resistance in accelerated laboratory trials. Mould growth on
the surface and wt. and strength losses due to the actions of
decay fungi were determined. Testing of board strength after
decay in high and moderate hazard exposure conditions
reqUired modification of decay tests used for solid wood. A
range of protection was noted with no preservative system
exceeding the efficacy of the inorganic salt formulations.

Averaged over all treatments, strength loss and wt. loss were
well correlated.

559 KUBEL, H.; PIZZI, A. The chemistry .and kinetic
behaviour of Cu-Cr-As/8 wood preservatifes. 5. Reactions of
CCB with cellulose, lignin and their simple model com{ltlunds.
Holzforschuflg und Holzverwertung (1982) 34 (4) 75-83
[En, de, 12 ref. BLL) National Timber Res. Inst., CSIR, PO
Box 395, Pretoria, Republic of South Africa.
The use of B in place of As in wood preservatives is
preferable for environmental reasons. Kinetic experiments
were carried out with Cr, Cu, B, glucose, guaiacol, cellulose
and wood to determine the characteristics of the reactions
that occur. B was less easily fixed in wood than As, but
fixation was improved by modifying the molar ratio of Cu to
B. The fungicidal and insecticidal activities of Cu-Cr-8
preservatives were compared with those of Cu-Cr-As
formulations.
560 KUBEL, H.; PIZZI, A. The chemistry and kinetic
behaviour of Cu~Cr-As/8 wood preservatives. 7. Zn as
substitute Of Cu and Cr in CCA. Holz{orschung und
Holzverwertung (1982) 34 (3) 52-57 [En, de, 15 ref. BLL]
National Timber Res. Inst., CSIR, PO Box 395, Pretoria,
Republic of South Africa.
The reactions of Zn with guaiacol, glucose, and with
carbohydrates and lignin-guaiacyl units in wood were studied,
and rate constants determined. The rate of fixation of Zn to
guaiacol lies between those of Cu and Cr. The Zn-Cr-As
system behaves similarly to the Cu-Cr-As system in regard
to fixation to lignin guaiacyl units and to cellulose, but the
biocidal activity of Zn may be lower than that of Cu. The
extent of fixation of As from Cr-arsenate complexes with
guaiacol was higher for Zn-Cr-As than for Cu-Cr-As.
561 LUSE, I. S.; KREiTUS, A. E. (KREITUSS, A. E.);
KOROTKIYA, G. YA. (KOROTKIJA, G. J.); NECHAEVA, ZH.
V. (Effectiveness of the wood preservatife Erlit against
different species of wood decay fungi.) Khimiya Drevesiny
(1983) No. 6. 105-107, 128 [Ru, en, 10 ref. BLL) Inst.
Wood Chern., Riga, Latvian SSR.
Erlit is an ammoniacal Cu-Cr-B-F formulation of low
environmental hazard,J'atented in the USSR by the authors'
institute. Impregnate small Scots pine specimens were
incubated with pure cultures of 4 species on malt agar.
Threshold toxic concentrations for the different species were:
Coniophora cerebella \C. puteana) 0.5%; Lentinus
squamosus [L. lepideus 0.19%; Merulius lacrymans
[Serpula lacrimans) 0.32%; and Poria vaporaria 0.!2%.
562 KULESZA. J. [Attempts at the control of secondary
insect pests without the use of contact insecticides.] Pr6by
zwalczania owad6w szkodnik6w wt6rnych bez utycia
kontaktowych insektycyd6w. Folia Forestalia Polonica. A
(Leinictwo) (1978) No. 23, 189-200 [PI, ru, en, 15 ref.)
lnst. Badaw. LeS., Warsaw, Poland.
Several mixtures were tested for protecting freshly
felled unpeeled softwood logs. The emulsion preparation
MCF (Terpen, Poland) consisting of 35% organic salts of
Cu, Mn and Fe (5:1:1), 10% chlorocresol, 10% emulsifier
and 45% oil carrier reduced populations of pests to 20% of
that on control logs, and with the addition of phenol and
pentachloronitrobenzene this was further reduced to 5%.
MCF preparations gave protection for approx. 6 wk.
563 NAKAMURA, Y. [Correlation between exposure years
and deterioration on the basis of field test stakes treated with
oil-borne preservative.] Journal of the Society of Materials
Science, Japan (1983) 32 (359) 929-934 [Ja, en, 14 ref.
PRJ Nara Prefectural For. Exp. Sta., Nara, Japan.
Stakes of 6 wood spec1es were treated with 0.3. 0.4
and 0.5% solutions of di-iodomethyl p-tolyl sulphone
(AMICAL 48). Resistance to decay and termite attack was
high in treated stakes for more than 6 yr even in the beloWground portion. Regression curves are presented showing the
relation between deterioration and exposure time.
564 RATAJCZAK, Z. [Preservation of beech whole~tree
chips with propionic acid.] Pr6by zabezpieczania zielonych
zrtrbk6w bukowych za pomoq~. kwasu propionowego. Prace
Instytutu Technologii Drewna. Poland (1982, pub!. 1983)
29 (1/2 (101/102) ) 69-84 [PI, ru, en, 26 ref. En tab. & fig.
BLL) Inst. Techno!. Drew., 60-645 Poznan. Poland.
Propionic acid was applied at 0.5, I and 1.5% (based
on DM) to whole-tree chips from beech understorey stored
outside in Poland in piles of approx. vol. 90 m3 and ht. 3.2
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m, from Aug. to Dec. Samples taken at a ht. of 1.4 m from
the base of piles were analysed for changes in chemical
composition and colonization by bacteria and fungi after 6
and 16 wk storage. Treatment with 1.5% propionic acid
reduced bacterial numbers and the number of fungal species
present. and reduced losses in chip OM from 10.8% in
untreated piles to 4.5%.
565 RATAJCZAK, Z.; ZABIELSKA. J.; LEWANDOWSKI. 0.;
FOJUTOWSKI, A.; SZYMCZAK, J. [Effect of modification of
creosote oil with paraffin oil on its effectiveness as a wood
preservative.] W!'lyw modyfikacji oleju impregnacyjnego
olejem porafinacyjnym na wtaSciwosCi tego preparatu jake
Srodka ochrony drewna. Prace /nstlutu Techno/ogii Drewna,
Poland {1982, pub!. 1983) 29 {I 2 (101/102)) 85-100 [PI.
ru, en, 5 ref. En tab. & fig. B L] lost. Techno!. Drew.,
60-645 Poznan. Poland.
Creosote oil was modified with 10, 25 and 50% of
paraffin oil (an extract of distillates consisting mainly of
aromatic hydrocarbons, naphthenes, paraffins and
isoparaffins). Modification reduced the fungicidal
effectiveness of creosote but at the same time reduced the
inflammability of treated wood and slightly reduced its
corrosive effect on steel. Fungicidal properties of the 10%
mixture were close to pure creosote for 3 fungal species on
Scots pine and beech. but it is recommended that the
mixture only be used when creosote is in short supply.
566 GRAY, S.M.; DICKSON. D. J. CCA modifications and
their effect on soft rot in hardwoods. Document,
International Research Group on Wood Preservation,

Working Group Ill (Preservatives and Methods of.
Treatment) (1982) No. IRG/WP/3201, 13 pp. [En, 8 re.
BLL] Dep. Pure & Applied Biof., Imperial Coli. Sci. &
Techno!., London SW7 2BB, UK.
A paper prepared for the 13th Annual Meeting of the
IRG, held in c;:ejme, Turkey, May 24-28, 1982. The
effectiveness of the following preservative treatments was
compared: (a) Cu-Cr-As; (b) Cu-Cr-B; (c) Cu-Cr-As-B; (d)
BCCA (B followed by storage, drying and CCA treatment);
and (e) CCBA (Cu-Cr-B followed by storage, drying then
As). Treatment (e) was most effective against Chaetomium
globosum and gave the best overall preformance, despite
having the same constituents in the same proportions as (c)
and (d). There was relatively little difference between the
performance of Cu~Cr~As and the B-containing compounds.
567
EDLUND, M. L.; HENNINGSSON, B. Field and
laboratory studies on anti.sapstain preservatives. Document,
International Research Group on Wood Preservation,

Working Group Ill (Preservatives and Methods of
Treatment) (1982) No. IRG/WP/3205. 21 pp. [En. 6 ref.
BLL] Swedish For. Prod. Res. Lab., PO Box 5604, S-114 86
Stockholm, Sweden.
A pal."'r prepared for the 13th Annual Meeting of the
IRG, held m (,:~me, Turkey, May 24-28, 1982. Results of
field and laboratory tests on 11 anti~sapstain preservatives
and mixtures of these chemicals showed that the most
effective chemical was Cuzol (a methylene·bis~
thiocyanate/boric acid product). Mykocid BS and Improsol I
{bifluoride products) and Mitro! 48 {benzalkonium
chloridefguazatine) were also effective. The other chemicals
are rated as 'fairly effective' or 'less suitable'. Some of the
preservatives required stirring in the dipping tank as
precipitation occurred. Penetration of the bifluorides and the
B compounds was good, but diffusion away from the surface
resulted in a reduced concn. of active components at the
surface.
568 BUTCHER, J. A.; GREAVES, H. AAC preservatives:
recent New Zealand and Australian experience. Document,
International Research Group on Wood Preservation,

Working Group III (Preservatives and Methods of
Treatment) (1982) No. IRG/WP/3188, 8 pp. [En, 15 ref.
BLL] For. Res. Inst., Rotorua. New Zealand.
A paper prepared for the 13th Annual Meeting of the
IRG, held in c;:e>me, Turkey, May 24-28, 1982. Brief reports
are given on: the commercial situation in New Zealand;
experience in treating 10 species of pine with AAC (alkyl
ammonium compounds); the effectiveness of AAC against
basidiomycetes, insects, and fungi in ground contact; and the
analysis of AAC-treated timber in New Zealand.
569 MAHDAKOV A, 0.; KOMORA, F. [Evaluation of wood
preservative quality under natural conditions out of ground
contact. Evaluation under service conditions. 2.] Hodnotenie

kvality ochrann:Ych prostriedkov na drevo v prirodn)'ch
podmienkach bez kontaktu s podou. Hodnotenie
zabudovanych suborov- Druh:i cast'. Drevo (1981) 36 (2)
34-38 [Sk. ru. de, en, 4 ref., I pl. BLL] Statny Drevarsky
V)'skumn)' Ustav, Bratislava, Czechoslovakia.
Spruce samples treated with 7 different types of oilborne preservative were evaluated after 19 months exposure.
Treated and control samples were tested for: presence of
mould; checks; colour fastness; aesthetic appearance; and
water repellency. Recommendations are made for suitable
preservatives for exterior uses.
570
GREAVES, H.; NILSSON, T. Soft rot and the
microdistribution of water~bome preservatives in three species
of hardwoods fo!lowing field test exposure. Holzforschung
(1982) 36 (4) 207-213 [En, de, 18 ref., I pl. BLL] CSIRO
Div. Buildg. Res., Melbourne, Vic., Australia.
Variously treated field test specimens of Fagus
sylvalica. Betula verrucosa [B. pendu/a], and Eucalyptus
regnans, were examined by SEM using ·X-ray microanalysis.
Field exposure of the specimens ranged from 1 yr in
greenhouse soil in Sweden to 40 yr in a stake graveyard in
the UK. The treatments included conventional Cu-Cr-As
Boliden K33, Ascu, Tancas C), ammoniacal Cu-Cr-As
Hager Amline), an acid Cu-Cr (Celcure old), Cu-Cr-As-B
CSIRO 61), and cuprammonium caprylate {Cuprinol
Tryck). All specimens showed varying degrees of soft rot
attack, ranging from severe cavity formation (type I) to
limited cell wall erosion {type II). Factors such as
preservative retention and percentage elemental composition
appeared to influence the comparisons between formulations
as much as did substrate and wood anatomy characteristics.
Fibres in all samples,and at all depths examined, showed
markedly lower preservative elemental levels than did either
vessels or rays. Penetration and tissue distribution of Cu in
particular was more homogeneous in the ammoniacal~based
treatments, and the higher retentions of these formulations
produced relatively high X-ray counts for Cu in the wood
cells. The limited soft rot in such samples suggests that wallswelling agents carrying sufficient fungitoxicant into cell
walls are more likely to protect hardwoods in ground contact
than the more conventional CCA treatments.

!

571
CAREY, J. K. Assessin~ the performance of
preservative treatments for wooden JOinery. Holz als Roh~
und Werkstoff {!982) 40 {7) 269-274 [En. de, 37 ref. BLL]
Biodeterioration Sect., Prices Risborough Lab., BRE, Princes
Risborough, Aylesbury, Bucks. HP 17 9PX, UK.
A further paper on work already noticed [see FPA 7,
169].
572 GAMBETTA, A.; ORLANDI, E. [Evaluation of wood
preservatives in stakes and poles tests. II. Report.] Sulla
preservazione del legno messo in opera all'aperto. Contributi
Scientifico-Practici, lstituto per Ia Ricerca sui Legno,
Firenze (1982) 30 {78) 31-43 [It, en, fr, 18 ref.• 4 fig .• 10
tab.] lstituto per Ia Ricerca sui Legno, Florence, Italy.
Research on the effectiveness of some wood
preservatives were carried out in field and service tests. The
tests were carried out at several sites and using different
wood species. Results after 17 years of field tests and after
13 years in service are reported.
573
PRESTON. A. F.; CHITTENDEN, C.
M. Alkylammonium compounds as above·ground wood
preservatives. New Zealand Journal of Forestry Science
(1982) 12 {!) !02-106 [En, 8 ref., I tab.] Forest Res. lnst.,
Rotorua. New Zealand.
The fungicidal efficacy of a number of alkylammonium
compounds has been compared in a simulated above-ground
decay test against brown~and white~rot fungi. All the
compounds tested were at least as active as copper-chromearsenate (Cu-Cr-As] against brown,rot fungi in softwood but
only compounds of the dialkyldimethylammonium halide type
proved to be highly active against white rot in hardwood.
Wood pulp

See also abst. 528
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See also abst. 578

574 BRY, R. E.; LANG, J. H.; BOATRIGHT, R. E. Toxicity
of three /yrethroid insecticides to eggs of the black carpet
beetle an the webbing clothes moth. Journal of the Georgia
Entomological Society {1983) 18 {3) 394-398 [En, 7 ref.]
Stored-Product Insects Research and Development
Laboratory, ARS, USDA, Savannah, Georgia 31403, USA.
In laboratory studies in the USA, eggs of Attagenus
unicolor {Brahm) (megatoma (F.)) and Tineola bisselliella
(Humm.) were exposed on woollen cloth treated with
fenvalerate, d-phenothrin or tetramethrin at rates ranging
from 0.005 to 0.10% by weight of cloth. Although hatch was
not completely suppressed, tetramethrin at at 0.05% was

highly toxic to A. unicolor eggs. Fenvalerate and dphenothrin were only moderately toxic to A. unicolor eggs.
d-Phenothrin prevented hatch of T. bisselliella eggs at 0.5%
and was highly toxic to A. unicolor eggs at 0.01%,
Fenvalerate reduced hatch at all deposit levels, 0.05% being
highly toxic to T. bisselliel/a eggs. Tetramethrin was
moderately toxic to T. bisselliella eggs at 0.05%.

PLASTIC POLYMERS
575
LUGAUSKAS, A. Yu.; PAUTENITE, L.
P. [Micromycetes found on polymer materials of different
chemical nature.] Miko/ogiya i Fitof!ato/ogiya {1983) 17
(6) 468-476 [Ru, 12 ref., 8 fig., 2 tab.j Lithuanian Bot. Inst.,
Vilnius, USSR.
Data are tabulated on the development of
micromycetes on 10 types of polymer materials in open
spaces, damp warehouses and in standard mycological
storehouses. The highest dercentage found on such polymers
as polyamidcs, rubberize cloth, chrome leather, silicas and
polymetaphenyleneisophthalamides included Penicillium spp.
(25.4-38% of the total nuber of micromycetes), Aspergillus
spp. (5-15.2%) and representatives of Dematiaceae (22.932.2%). Of Dematiaceae found on these polymers in
storehouses, Alternaria alternata, Cladosporium
cladosporioides, Stemphylium botryosum [Pleospora
herbarum] and Stachybotrys atra were the most frequent
isolates. On polymer materials stored in damp spaces
Penicillium and Aspergillus spp. predominated. On materials
in open spaces representatives of Dematiaceae were the most

numerous (up to 50%). Only a small number of
micromycetes were seen on artificial leather made of
aromatic polyimide. This material inhibited the growth of
Humico/a grisea, Alternaria tenuissima, S. hotryosum and
Cladosporium elegantulum.

CONSTRUCTIONS
Packaging
577 KHAN, M. A. [Invasion of stored product insects
through seals.] Invasion von Vorratsschadlingen durch
Verschliisse. Anzeiger filr Schiidlingskunde, Pflanzenschutz,
Umweltschutz (1983) 56, '91-94 [De, en, 13 ref., I fig., 2
tab.] Bioi. Bundesanstalt fiir Lande und Forstwirtschaft, Inst.
fUr Vorratschutz, Serlin-Dahlem, German Federal Republic.
Resistance of common packages was investigated
against invasion of Tribolium confusum, Oryzaephilus
surinamensis and Plodia interplunctella. The tested
prepackages were infested except the brand 'TortenbOden' by
T. confusum and P. interpunctella, and eXcept the brands
'Tortenbi.iden' and 'Contessa' by 0. surinamensis. The
prepackages of the brand 'Tortenb5den' proved to be
resistant against the insect species tested. According to these
studies the tested prepackages of brand 'Yes' impermeable as
well as permeable to rhodamine were not infested by 0.
surinamensis and P. interpunctella. Therefore, it seems that
a rhodamine test is not a substitute for a biotest.

Instruments and Equipment
578 CHEN, Y. S. [Studies on the damage of lead sheathed
telephone cables by Xylocop_a nasalis Westwood and its
control.] Insect Knowledge (Kunchong Zhishi) (1981, reed.
1983} 18 {2) 76-79 [Ch, 4 ref., 7 fig.] Fifth Institute of
Fourth Department of Industrial Machines, China.
In China, Xylocopa nasalis Westw. not only burrows
into bamboo and dry tree trunks but also damages leadsheathed telephone cables, causing problems in
communication. Studies were carried out on the injuriousness
and control of X. nasalis. The bee was found in Anhui,
Jiangsu, Zhejiang, Jianxi, Hunan, Hubei, Sichuan, Yunnan,
Guizhou, Guangdong, Guangxi and Fujian Provinces. Adults
damaged cables from May to August. Measures used to
protect cables from attack are described.

Works of Art, Museum Specimens and Books
See also absts. 425, 556, 6/9
Structures and Vehicles
See also absts. 522, 538, 602, 639

Plastics
See also abst. 694

PHARMACEUTICALS AND COSMETICS
576
P.

STANEK, G.; H!RSCHL, A.; LOCHS, H.; EGGER, T.
Growth of various bacterin and yeasts in a peptide and an

elemental diet. Journal of Hospital Infection (1983} 4 (I)
51-56 [En, 9 ref., 2 fig., I tab.] Hygiene lnst., Univ., Vienna,
Austria.
Solutions of a peptide and an elemental diet were
artificially contaminated with 2 strs. each of Staphylococcus
aureus, Salmonella enteritidis. Yersinia enterocolitica,
Pseudomonas aeruginosa and Campylobacter jejuni and 1
str. each of Candida albicans and C. tropicalis. At 4°C no
increase in colony count could be observed in either diet
within 24 h. At 22°C a significant increase of all but C.
jejuni was obtained after 24 h in the peptide diet. In the
elemental diet only P. aeruginosa , C. albicans and C.
tropicalis showed a small increase, C. jejuni was reduced and
the colony count of all the other test strs. remained constant.
As such diets are administered continuously for up to 24 h
via a tube into the duodenum for severe intestinal disorders it
is suggested (i) that they should be prepared under sterile
conditions, (ii) that ~eptide diets should be given for no
longer than 8 h and (iii) that solutions of both diets should
not be stored for longer than 24 h in the refrigerator.

579
Poultry house insulation. Leaflet, Ministry of
Agriculture, Fisheries and Food, UK {1983) No. 637, 6 pp.
[En, 2 ref., I fig.]
In a section on insects and vermin in this revised
leaflet on poultry house insulation in the UK, it is reported
that larvae of Alphitobius diaperinus (Panz.) and Derrnestes
macu/atus Deg. are sometimes responsible for the
deterioration of polystyrene and ureaformaldehyde
insulations.

580 DEGROOT, R. C. An assessment of climate index in
predicting wnod decay in houses. Durability of Building
Materials (1982) 1, 169-174 [En, 13 ref. PRJ FPL, USDA
For. Serv., Madison, WI 53705, USA.
Mathematical models of potentials for wood decay in
different climates are compared with observed incidence of
decay in houses in different locations of the USA. It is
concluded that greater precision is needed in models for
predicting decay before discrete zones of decay potential can
be defined in building regulations.
581

Dot, S.; SAITO, M.; MIYANO, H.

(Incubating Serpu/a

lacrimans with model floors. I. Preliminary experiments on

the closed system.] Journal of the Hokkaido Forest
Products Research Institute (1982) No. 371, 9-11 [Ja, en, 3
ref. BLL] Hokkaido For. Prnd. Res. Inst., Midorimachi 12,
Asahikawa, Hokkaido 070, Japan.
H yphal growth was observed on models of floors less
than 20· em deep when initial m.c. was greater than 20%.
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Transport systems

582 NOGUEIRA, S. B.; MARTINHO, M. R. Leaf-cutting
ants (Atta sp.), damage to and distribution along Brazilian
roads. In Social insects in the tropics. Proceedings of the
First International Symposium organized by the
International Union for the Study of Social Insects and the
Sociedad Mexicana de Entomologia. Cocoyoc, Morelos,
Mexico, November 1980. Volume 2 [edited by Jaisson, P.j.
Paris, France; Universite Paris~Nord (1982, reed. 1984)
181-186 [En, es, 13 ref.] Departamento de Biologia Animal,
Centro de Cic!ncias Biologicas e da Sallde, Universidade

Federal de

Vi~osa,

36.570

Vi~osa,

Minas Gerais, Brazil.

Studies were carried out to determine the number of

and probable damage caused by ant colonies in the zones
adjacent to highways in Brazil. The sites investigated were a
highly populated area of Minas Gerais and a low-population
area of untouched woodland in Par:i. In the first area, the

average number of nests per kilometre was 63.3 and the
species were Alta sexdens rubropilosa Forel, A. laevigata (F.
Sm.) and A. bisphaerica Foret. In the second region,Ihe
average number of nests per kilometre was 17.3 and the
species of Atta were not determined. Systematic control of
these ants alan~ highways is recommended because of the
potential for sotl removal by the ants from the subsurface
layers next to highway margins. Reference is made to the
tendency of ants to follow the trail of 'colonisation' by man.

BIODETERIORATION ORGANISMS
Bacteria
See also absts. 240-241, 248, 259-264, 272-273, 293-294,
303, 384, 392, 394, 396-397, 399-405, 407, 4/0, 412, 421.
425, 427, 430, 433-436, 438-441. 443-446, 449-460, 463-467,
469, 474-475, 478-483, 485-487, 490-491, 494, 496-498,
500-503, 505, 507, 509, 511-512, 640, 692

583 Buci<STAD, E. Growth and end product formation of
two psychrotrophic Lactobacillus spp. and Brochothrix
thermosphacta ATCC ll509T at different fH values and
temperatures. Applied and Environmenta Microbiology
{1983) 46 (6) 1345-1350 [En, 16 ref.] Swedish Meat Res.
Inst., S-244 00 Kiivlinge, Sweden.
Growth of 2 lactobacillus strains (Lactobacillus
viridescens and a homofermentative Lactobacillus strain 173,
hath isolated from spoiled pork) was studied in aerobic and
anaerobic batch cultures. Metabolites produced by the
lactobacilli under different growth conditions are discussed.
584 BILLON, J. (The future of present control tests:
'Clostridium perfringens'.] L'avenir des tests actuels de
contrOl e. 'Clostridium perfrin_g_ens'. Technique Laitihe
(1983) No. 975, 45-48, 51-52 [Fr, 15 ref.] Lab. d'Hygiene
Alimentaire, 43 Rue de Dantzig, 75015 Paris, France.
The habitat, history and taxonomy of Clostridium
perfringens, its physiology, toxin types and distribution, role
m food poisoning, and value as an indicator of microbial
contamination, are discussed. Methods used to isolate,
enumerate and identify C. perfringens are described. Other
related aspects of research on C. perfringens outlined in this
report include studies on urease, collagenase, a-haemolysin,
bacteriophages, antigenicity, activity and characteristics of
the toxin, enterotoxicity, and biological activity.
585 MASSON, A. [The future of present control tests: 'B.
cereus'.] L'avenir des tests actuels de contrOle: 'B. cereus'.
Technique Laitiere (1983) No. 975, 55, 57-59 [Fr, 9 ref.]
Lab. Cantonal, 1066 Epalinges, Switzerland.
The history and characteristics of, and identification
tests for, Bacillus cereus are reviewed. A simplified
identification procedure is described in which B. cereus is
isolated on a selective medium and its presence confirmed by
testing for gelatinase production using charcoal gelatin disks.
Limits introduced in Switzerland in 1981 for B. cereus
counts in food are 10 3/g for infant foods, 104/g for ready-toeat food products and 10 5 /g for food products that are to be
dried.
586

ORDONEZ, J, A.; SANZ, B. (SANZ PEREZ, B.];
P. E.; LOPEZ·LORENZO, P. A note on the
effect of combined ultrasonic and beat treatments on the
survival of thermoduric streptococci. Journal of Applied
Bacteriology (1984) 56 (1) 175-177 [En, 7 ref.] Dep. de
HERNANDEZ.

Higiene y Microbial. de los Alimentos, Univ. Complutense,
Madrid, Spain.
Streptococcus faecium and S. durans, both originally
isolated from cheese, were tested for resistance to heat
treatment at 62'C as described previously [Sanz et al.,
Milchwissenschaft (1982) 37, 724; DSA 46, 757], and to
ultrasonic treatment (20 KHz, 160 W). Simultaneous
ultrasonic and heat treatment was much more destructive
than the additive effect of the 2 treatments given
independently. Decimal reduction times (D) for S. faecium
and S. durans, resp., were 11.2 and I 0.3 min after heat
treatment at 62°C and 1.8 and 0.9 min after simultaneous
ultrasonic and heat treatment. D values for ultrasonic
treatment decreased from 30 to 12.4 min (S. faecium) and
from 42.5 to 21.1 min (S. durans) as temp. was increased
from 5 to 45°C. It is suggested that, for raw milk containing
about 10 5 enterococcijml, the heating tiine required at 62°C
to reduce the enterococci count to less than I in 100 I could
be decreased from 100-115 min to less than 20 min if
ultrasonic treatment was applied simultaneously.
587 MONTVILLE, T. J. Interaction of pH and NaCl on
culture density of Clostridium botulinum 62A. Applied and
Environmental Microbiology (1983) 46 (4) 961-963 [En, 19
ref., 1 fig., 1 tab.] USDA, E. Reg. Res. Cent., Philadelphia,
Pa. 19118, USA.
C. botulinum 62A growth rates declined with
decreasing pH and increasing salt levels. Lysis rates,
however, were affected only by pH.
MONTVILlE, T. J, Quantitation of pH- and
588
salt-tolerant subpopulations from Clostridium botulinum.
Applied and Environmental Microbiology (1984) 47 (1)
28-30 [En, 15 ref., 1 fig., I tab.] Eastern Reg. Res. Cent.,
USDA, Philadelphia, Pa., USA.
Plating efficiencies of C. botulinum 62A spores on
media with variable pH (7 .0 to 5.5) and salt (0, 1, 2, and
3%) levels revealed that only a very small subpopulation
could give rise to colonies. The relative size of this
subpopulation decreased by orders of magnitude with
decreasing pH and increasing salt cone. Strong interactions
of pH with salt were noted. Proper monitoring of medium
anaerobiosis was critical in obtaining reproducible results.
Fungi
See also absts. 258, 317, 325, 346, 358, 363, 367, 378-381,
389, 408, 414-415, 426, 432, 504, 508, 512, 514-517,
524-526, 528, 530-53/. 554-555, 56/. 565-567, 569-570, 575,
58/
589 TETU-BERNIER, P.; MARUYAMA, P. J.; HIRATSUKA,
Y. List of fungal cultures deposited at the Northern Forest
Research Centre. Information Report, Northern Forest
Research Centre, Canada (1983) No. NOR-X-249, v + 59
pp. ISBN 0-662-12611-0 [En, fr] NFRC, Can. for. Serv.,
Edmonton, Alta. T6H 3S5, Canada.
590 MAHMOUD, M. I. H.; EL-MOKADEM, M. T.; RIZK, M.
I. The effect of water activity of growth medium on beat
sensitivity of some yeasts. Egyptian Journal of Microbiology
(1983) 18 (1-2) 171-178 [En, ar, 21 ref., 2 tab.] Bot. Dep.,
Women's Call., Ain Shams Univ., Heliopolis, Cairo, Egypt.
The effect of water activity of the &rowth medium,
regulated by either glycerol or sodium chlonde, on the heat
sensitivity of the osmotolcrant yeasts Saccharomyces rouxii
and Debaryomyces hansenii was investigated. S. cerevisiae
was used as a reference organism. Results showed that the
water activity of ~rowth medium seems to have a direct
effect on heat sensitivity of the yeast rather than the water
activity of the suspending menstrua.
591 ALI, S. S.; JAIN, R. C. New techniques for selective
isolation and purification of mucoraceous fungi. Current
Science, India (1983) 52 (20) 978 (En] Ravishankar Univ.,
Raipur, India.
In the agar plug moist chamber method, 250 ml
conical flasks contaming 50 ml water were plugged with
cotton wool and sterilized. The bottom of the plug was
smeared with sterile molten plain agar and inoculated with
the sample. After 2-3 days incubation at room temp. pendant
cottony growth of any mucoraceous forms appears from the
base of the plug.
In the whole milk medium technique, 15-20 ml of cow
or buffalo milk was sterilized in a culture tube and
inoculated with soil or substrate sample, shaken and
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incubated at room temp. By these means several Mucorales
were isolated directly from soil, air, spoilt food and rotting
plant material, including Absidia corymbifera, A. spinosa.

Circinella muscae. Mucor circinelloides, M. racemosus,
Rhizopus oryzae, R. stolonifer, Zygorhynchus exponens,
Cunninghame/la echinulata, C. blakesleeana,
Syncephalastrum racemosum and Thamnosty/um piriforme.
592 MAGAN, N.; LACEY, J. Effects of gas composition
and water activity on growth of field and storage fungi and
their interactions. Transactions of the British Mycological
Society (1984) 82 (2) 305-314 (En, 25 ref., 5 fig., 3 tab.]
Rothamsted Exp. Sta., Harpenden, Herts., UK.
The growth of some field fungi, Asperl{illus and
Penicillium spp. was studied in atmospheres contaming 0.1421% 0 2 and 0.03-15% C02 on wheat extract agar adjusted to
water activities of 0.98-0.8 aw. incubated at 23 or l4°C. At
0.98 aw and 23' all 3 groups tolerated low 0 2 cone. as
indicated by LCso values which varied from an av.of less
than 2.8% for field fungi to 4.1% for P. and 6.4% for A. spp.
The most tolerant spp. were FusariUm culmorum and P.
roque{ortii (LC 50 = less than 0.14%) and A. candidus
(0.45%). The sensitivity of all fungi, except P. spp., to low 0 2
cone. was increased by decreasing aw and temp. P. spp.
showed a marked tolerance of low 0 2 cone. at 14'. Although
C0 2 cones. of 5·10% stimulated growth of some spp. at 0.98
aw. growth rate was consistently decreased at these cones. at
low aw. Although individually changing aw or gas composition
increased the lag phase for ~rowth, combinations of these
factors had a more than additiVe effect on lag phase periods,
indicating synergism.
·
593 MEHROTRA, B. S.; HARSH, N. S. K.; BISHT, N.
S. Altitudinal distribution of some common wood-rotting
fungi in Kumaun Hills. International Journal of Tropical
Plant Diseases (1983) I (I) 93-98 [En, 9 ref., I l'ig., I tab.]
Kumaun Univ., Naini Tal, India.
The 50 Aphyllophorales found were most abundant at
1250-2450 m and were grouped as submontane or temperate,
but with some spp. common to both.
Insects

See also absts. 249-252, 307-308, 31/, 313-314, 320-323,
327, 329, 331-336, 341-347, 352-353, 356-357, 364, 386, 388,
533-544. 562-563, 574, 577-579, 582, 641, 695
594 TREMATERRA, P.; SERINI, G. BOLCH! (Effect of plant
ecdysones on the development of stored-product Lepidoptera.!
Azione di fitoecdisoni sullo sviluppo di lepidotteri delle
derrate. In Atti XIII Con~resso Nazionale Italiano di
Entomologia. Turin, Italy; Istttuto di Entomologia Agraria e
Apicoltura, Universitil dt Torino. (1983) 677-684 [It, en, 4
ref., 2 fig.] Istituto di Entomologta Agraria, Universita di
Milano, Milan, Italy.
,
The activity of 4 plant ecdysones (a-ecdysone, {3ecdysone, makisterone A and muristerone A) was tested on
the stored-product moths Ephestia cautella (Wlk.), E.
kuehniella Zell. and Corcrra cephalonica (Stnt.), which were
reared in the laboratory m Italy on a diet containing maize
flour, wheat flour, wheat bran,brewers' yeast, wheat germ, a
vitamin mixture, Wessons's salts, .glycerine and honey,
treated with the test ecdysone. All 4 had similar effects,
differing mainly in degree and timing. Eggs in contact with
the treated diet failed to hatch, larvae and pupae died or
showed malformations after having fed on it, and adults were
malformed or showed total or ~rtial sterility, with no egg
hatch.
595 TUOVINEN, T.; EKBOM, P. Laboratory evaluation of
dust, spray and aerosol preparations for control of
stored-product beetles. Annales Agriculturae Fenniae (1982)
21 (4) 177-183 [En, fi, 5 ref.] Agricultural Research
Centre, Institute of Pest Investigation, SF-01300 Vantaa,
Finland.
A laboratory test method for dust, spray and aerosol
preparations was used in Finland to evaluate the effects of
msecticides on larvae or adults of the stored~ product beetles
Attagenus woodroffei Halstead & Green, Tribolium
confusum Duv., T. destructor Uytt., Rhyzopertha dominica
(F.) and Oryzaephilus surinamensis (L.). Preparations
containing DDT, hndane, bendiocarb, diazinon, fenitrothion,
chlorpyrifos and phoxim were generally effective, and those
of bromophos, fenchlorphos and malathion were effective on
most species. The effect of pyrethrins varied according to the

preparation. A good general assessment of effectiveness could
be obtained by using the 3 species A. woodroffei and T.
confusum (as larvae) and 0. surinamensis (as adults),
because of their different susceptibilities.
596 PRESTWICH, G. D.; MAULDIN, J. K.; ENGSTROM, J. B.;
CARVALHO, J. F.; CUPO, D. Y. Comparative toxicity of
fluorinated lipids and their evaluation as bait-block toxicants
for the control of Reticu/itermes spp. (Isoptera:
Rhinotermitidae). Journal of Economic Entomology (1983)
76 (4) 690-695 [En, 19 ref., 2 fig.] Department of
Chemistry, State University of New York, Stony Brook, NY
11794, USA.
Laboratory tests were carried out in the USA to
evaluate the effectiveness of w~fluoroalkyl-and w~fluoroacyl
containing lipids as potential delayed-action toxicants for the
bait-block method of controlling subterranean termites such
as Rericulitermes spp. Examination of the metabolism of the
parent compounds and of a set of glycerol and cholesterol
derivatives showed that both w-fluoroalkyl and w-fluoroacyl
moieties were readily removed and catabolised in vivo,
provided that at least one ester function was also present in
the substrate. The extension of the tests from a simple petridish assay to simulated field tests using vacuum-impregnated
bait blocks indicated that the delayed-action matenals might
not be as effective as chemicals that were attractive, more
toxic and had delay times of only 12-24 h.
597 WILEYTO, E. P.; BousH, G. M. Attraction of the
German cockroach, Blattella germanica (Orthoptera:
Blatellidae), to some volatile food components. Journal of
Economic Entomology (1983) 76 (4) 752-756 [En, 21 ref.]
Department of Entomology, Wisconsin University, Madison,
WI 53706, USA.
In laboratory studies in the USA, visits to 2 feeding
stations by individuals from a growin~ population of Blattella
germanica (L.) were enumerated wtth the aid of a closedcircuit video system. The control station contained only a
pellet of a dry dog-food diet, whereas the other station
contained, in addition, a sample of a food component being
evaluated for its attractiveness. Observations were recorded
for 6 h per test, with each candidate substance tested once at
each station. A positive response was tallied each time an
individual entered the test station, and a negative response
for each entry to the control station. Of the 30 substances
evaluated, only 4 elicited 60% or more positive responses;
these were oleyl alcohol, _Palmitic acid, an alcohol extract of
fenugreek seed and elaid1c acid methyl ester. When these 4
substances were re-evaluated by means of a 2-choice
olfactometer, cockroaches could follow I of 2 air flows
towards its origin after one flow had passed through a source
of the candidate substance. Only the set of results for
palmitic acid approached significance; all the others strongly
demonstrated independence.
598 ARCHIBALD, R. D.; CHALMERS, I. Stored product
Coleoptera in New Zealand. New Zealand Entomologist
(1983) 7 (4) 371-397 [En, 29 ref.] Plant Health Diagnostic
Station, MAF, Private Bag, Auckland, New Zealand.
The records of l 06 species of stored-product
Coleoptera from 8 New Zealand collections and recent
literature are compiled into 3 lists: a list of pest records, a
product-pest list and a plant-pest list. There are 50 species
listed as intercepted and 45 as established and the status of
11 is in doubt. Based on data from these records, the
distribution within New Zealand of each established species
is given.
599 . BAKER, J. E. Temperature regulation of larval size
and development in Attagenus megatoma (Coleoptera:
Dermestidae). Annals of the Entomological Society of
..America (1983) 76 (4) 752-756 [En, 18 ref., 4 fig.]
Stored-Products Insects Research & Development
Laboratory, ARS, USDA, Savannah, Georgia 31403, USA.
The growth of the stored-product beetle Attagenus
unicolor (Brahm) (megatoma (F.)) on an artificial diet was
studied at 5 temperatures in the laboratory in the USA.
Although the size of larvae and pupae of both sexes
depended on temperature within the range of 20-30°C, the
time to pupation was independent of it. Larvae reared at
35°C had the highest initial growth rates and attained the
greatest weights, but pupation rates were lowest, and almost
half the insects failed to pupate after 475 days at that
temperature. The mean time to pupation at 28°C was 270
days. At 20-30'C, there was a predominant initial phase of
growth in which about 75% of the final weight was attained,
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and a 2nd phase that began at 170 days and continued until
pupation. The only appreciable weight gain for larvae reared
at 20'C occurred during the 2nd growth phase. When larvae

stages in the life-history of the same species. No repellency
was found after 3 weeks.

were given a cooling period of 8 weeks at 15°C, the younger
the larvae were when they were cooled the shorter the time

the effect of incense on some stored~product pests.]
Laborversuche zur Wirku~g des Weihrauches auf einige

to pupation after return to 28 °C. Pupation rates were related
to rearing temperatures after cooling.
600 CHUMAN, T.; MOCHIZUKI, K.; MORI, M.; KOHNO, M.;
KATO, K.; NOMI, H.; MORI, K. Behavioural and
electroantennogram responses of male cigarette beetle
(Lasioderma serricorne F.) to optically active serricornins.
Agricultural and Biological Chemistry {1982) 46 {12)
3109-31-12 [En, 9 ref., 4 fig.] Central Research Institute,
Japan Tobacco & Salt Public Corpn., Yokohama 227, Japan.
Laboratory experiments are described from Japan

showing that the high specificity of the activity of serricornin
(7-hydroxy-4, 6-dimethyl-3-nonanone), the sex pheromone of
females of Lasioderma serricorne (F.) (a pest of .stored
tobacco), in relation to its stereochemistry is associated with
the configuration of the chiral centres at c6 and c7 in the

molecule. Activity was found to be highest in (4S.6S,7S)-

serricornin.

601

BARROWS, E. M.

Male territoriality in the carpenter

bee X)'locopa vir'ginica vi,.ginica. Animal Behaviour (1983)

31 {3) 806-813 [En, 37 ref., 3 fig.] Department of Biology,
Georgetown University, Washington, DC 20057, USA.
Males of the carpenter bee Xylocopa virginica
virginica (L.), which occurs in eastern, central and southern
continental USA and nests in dead trees, logs and household
timber, are territorial at nest sites, food-plants and
landmarks such as boulders and houses. Field observations

made in Washington, DC, in 1976-82 showed that their
territories can be defined as hover spaces of about 0.03 m 3
inside hemispherical attack spaces of 20-m radius.
Copulation occurred in or near nest-site and food-plant
territories. Territorial males frequently fought with other
males and chased or flew toward females and other airborne
objects, such as heterospecific insects, birds and aeroplanes.
Males held territories at nesting sites in April and May, but
were seen to mate only in autumn and on the first vernal
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DIBS, S.; KLINGAUF, F.

[Laboratory experiments on

Vorratsschiidlinge. Zeitschrijt fur Angewandte Entomologie
(1983) 96 {5) 448-451 [De, en, 7 ref.] Birzeit University,
Faculty of Science, Department of Biology and Biochemistry,
Birzeit, West Bank, Jerusalem, Israel.
During a laboratory study carried out in the German

Federal Republic, defined numbers of the stored-product
pests Sitotroga cerealella (Ol.),Acanthoscelides obtectus
(Say), Sitophilus granarius {L.), Tribolium confusum Duv.
and Tenebrio molitor L. were placed in a tight chamber and
fumigated with pure resin incenses and incense cones for 24
h. Marigold blossom and pine sawdust fumigations were also

tested. After 24 h of incense fumigation, 98% of the adults
of Sitotroga cerealella were killed, as compared with only

44% of A. obtectus, but a further 18% of adults of this
species died within 7 days after treatment. The incense did
not affect any of the other species either during or after
fumigation. Marigold blossom and pine sawdust fumigations

killed to% of S. cerealella, but had no effect on the other
species tested.

605 PIERCE, A. M.; BORDEN, J. H.; 0EHLSCHLAGER, A.
C. Effects of age and population density on response to
beetle and food folatiles by Oryzaephilus surinamensis and
0. mercator (Coleoptera: Cucujidae). Environmental
Entomology {1983) 12 {5) 1367-1374 [En, 26 ref., 3 fig.]
Department of Biological Sciences, Simon Fraser University,

Burnaby, British Columbia V5A 1S6, Canada.
By use of a 2-choice bioassay in the laboratory in
Canada, olfactory responses to beetle and frass volatiles were
assessed in the stored-product pests Oryzaephilus
surinamensis (L.) and 0. mercator (Fauv.) of known age and
mixed sex from cultures held at various adult population
densities. Adults of 0. surinamensis 4-6 weeks after

emergence from dense laboratory cultures (about 40000
beetles/kg medium) did not res~ond to, or were repelled by,
volatiles (captured on Porapak-(..J) from beetles, frass, rolled

night days of females in April. Patrolling and interloping

oats and brewers' yeast. When culture density was reduced

males without territories frequently attempted mating in the
territories of others.

to 1000 beetles/kg or when beetles more than 2 months old
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SIFNER, F.; ZDAREK, J.; HRDY, 1.; KALVODA,
L. Pheromone traps for the pest management of phycitid
moths. Crop Protection {1983) 2 {4) 463-472 [En, 16 ref.,
2 fig.] Research Institute for Food Industry, Prague,
Czechoslovakia.
Experiments were carried out in food-processing
factories and warehouses in Czechoslovakia infested with the

phycitines Ephestia kuehnie//a Zell., E. elute//a {Hb.), E.
cautella (Wik.) and Plodia interpunctella {Hb.) to test the
effectiveness of pheromone traps of various designs in
capturing these pests. These were a commercially
manufactured fly-stri{J. a bottle trap with insecticide or water

for killing captured msects, and a cylinder trap with halfclosed entrances. The dosage of (9Z,I2£)-9,12tetradecadienyl acetate used was 1.0 mg released via a
rubber dispenser. Release and recapture experiments carried
out in empty rooms demonstrated that the fly-strip
pheromone trap could consistently capture well over 50% of

released males of E. kuehniella and that synthetic
pheromone was a significantly more effective bait than 6 live
virgin females. A 2-year mass-trapping trial in a chocolate

factory demonstrated the applicability of pheromone trapping
for maintenance of an acceptably low populatiOn density of
E. cautella su,ppressed initially by insecticides.
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KHAN, M. A.

Further investigations on repellency of

chemical compounds to stored product insect pests.

Zeitschrift fur Angewandte Zoologie {1983) 70 (3) 369-381
[En, de, 39 ref., 4 fig.] Stored Product Protectipn Institute of
the Federal Biological Research Centre for Agriculture &
Forestry, Berlin-Dahlem, German Federal Republic.
In laboratory studies in the German Federal Republic
with 39 potential repellents against the .stored-product insects
Lasioderma serricorne (F.), Oryzaephilus mercator (Fauv.),
0. surinamensis (L.), Rhyzopertha dominica (F.), Stegobium
paniceum (L.), Tribolium castaneum (Hbst.) and Plodia
interpunctella {Hb.), deet, dimethyl phthalate, undecenoic
acid, t-butyl 2,4,5-trichlorphenyl carbonate, benzyl benzoate
and pyrethrum were strongly repellent to some of the species.
The effects varied between species and in some cases between

were tested, positive olfactory response to test volatiles

progressively developed. Recently emerged adults of 0.
surinamensis from low-density cultures exhibited a period of
negative attraction or no sigmficant response to test volatiles,
followed by a gradual increase in positive response. By
contrast, for 0. mercator maintained in moderately crowded

cultures ( 10 000 beetles/kg), positive olfactory response to
beetle and frass. volatiles developed during the week after
adult eclosion.

~
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LUM, P. T. M. Oocyte degeneration in Plodia
interpunctella Hubner and Cadra cautel/a (Walker)
(Lepidoptera: Pyralidae): influence of temperature and
humidity. Environmental Entomology {1983) 12 (5)
1539-1541 [En, I I ref., I fig.] Stored-Product Insects
Research & Development Laboratory, AR, USDA,
Savannah, Georgia 31403, USA.
Information on the rate of oosorption at temperatures
outside the normal range could be useful in assessing the
reproductive potential of moths infesting stored products.
Oocyte degeneration in virgin females of Ephestia cautella

{Wik.) (Cadra cautella) and Plodia interpunctella {Hb.)

Occurred in the laboratory in the USA at temperatures
ranging from 20 to 33°C. Combined with relative humidity.
temperature was the dominant factor. Unlike other species of
insects where oosorption occurs at low, temperatures that
induce diapause, oocyte degeneration in these moths was

confined to high temperatures. Although oocytes may be
sources of food and moisture, oocyte degeneration in these 2
species did not increase their lifespan. Above threshold
temperatures,the remains of oocyte degeneration could be
used to estimate the age of virgin moths.

607

J. E.

ISHAA VA, 1.; ELSNER, A.; ASCHER, K. R. S.; CAS IDA,
Synthetic pyrethroids: toxicity and synergism on

dietary exposure of Tribolium costaneum (Herbst) larvae.
Pesticide Science {1983) 14 (4) 367-372 [En, 20 ref., I fig.]
Division of Entomology. AgricUltural Research Organisation,

Volcani Center, Bet Dagan 50-250, Israel.
The potency of 6 dietary pyrethroids, as toxicants and
inhibitors of wetght gain in lst-and 4th-i.nstar larvae of

Tribolium castaneum (Hbst.) decreased in the order of cis-
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cypermethrin and deltamethrin more than trans-cypermethrin
and cis-permethrin more than fenvalerate and

transpermethrin. Dosages that reduced larval weight also
delayed pupation and emergence, probably due to their
antifeeding activity. Three oxidase inhibitors (piperonyl
butoxide, 0,0-diethyl 0-phenyl phosphorothioate and ISobutyl
2-propynyl phenylphosphonate), at a dietary concentration of
I 00 mgJkg, had little or no effect on the toxicity of
transpermethrin, but strongly synergised the toxicity of ciscypermethriil by about 3-, 3-and 10-fold, respectively.
Piperonyl butoxide also synergised the toxicity of cis-

permethrin, trans-cypermethrin and deltamethrin, but not
that of fenvalerate. On the other hand, an esterase inhibitor,
profenofos, did not enhance the potency of any of the
cyano(3-phenoxyphenyl)methyl pyrethroids. qxidases appe~r
to be more Important than esterases m pyrethr01d

detoxification of T. castaneum larvae.
608 HEATHER, N. W. Comparison of population growth
rates of malathion resistant and susceptible populations of the
rice weevil, Sitophilus oryzae (Linnaeus) (Coleoptera:
Curculionidae). Queensland Journal of Agricultural and
Animal Sciences (1982) 39 (I) 61-68 [En, 20 ref., I fig.)
Entomolo~y Branch, Department of Primary Industries,
Indooroop!lly, Queensland 4068, Australia.
.
Population growth parameters of malathion-resistant
and susceptible populations of the stored-product pest
Sitophilus oryzae (L.) were compared in the laboratory in
Queensland at 20, 25 and 30'C and 70% RH. The 5
populations used were a laboratory reference susceptible
culture, a composite field susceptible culture, a field reststant
culture, its selected derivative and a resistant reference

culture. The F1 hybrid offspring of the field susceptible and
selected field resistant population was treated as a 6th

population. Resistant populations were not demonstrably

Department, Tropical Development & Research Institute,
Slough, United Kmgdom.
Prostephanus truncatus (Horn) is recorded from stored
maize and cassava in the Tabora region of Tanzania in 1980.

The beetle was widely distributed in the region, but was
absent from most sorghum~growing areas. Losses of up to
30% of maize grain occurred. Apart from maize, only
cassava was consistently infested, but wooden storage
structures, clothing and cooking utensils showed signs of

boring.
612 COGAN, P. M.; STUBBS, M. R.; PINNIGER, D.
B. Detection of stored product pests: pheromones and food
attractants. In lOth International Congress of Plant
Protection 1983. Volume I. Proceedings of a conference held
at Brighton, England, 20-25 November, 1983. Plant
protection for human welfare. Croydon, UK; British Crop
Protection Council (1983) 182 [En, 3 ref.) MAFF Slough
Laboratory, Slough, Berks., United Kingdom.
In investigations in the 'laboratory in the United

Kingdom on (9Z, 12E)-9,12-tetradecadienyl acetate as a bait
in pheromone traps for moths (including Ephestia kuehniella
Zell.) in stored products, one large sticky trap design
currently available was found to be most suitable for
monitoring populations in non·dusty environments or at low
densities. One funnel trap design was most effective in dusty
areas or where sticky traps were unacceptable. In further
laboratory investi~ations on food attractants, distillates of
carobs were exammed, and of the 5 major components of an
acidic fraction identified by gas chromatography and mass
spectrometry, hexanoic acid was the most effective and long-

lasting.
613 SUZUKI, K. [Rearing of Lyctus brunneus (Steph.) on
'buckwheat cake' (Fagopirum sagittatum Gilh.) and a

different overall from susceptible ones. Although differences
were present, they were not relatable to resistance and thus

tentative method for deter..mination of the efficacy of
preservative compounds.] Elevage du Lyctus brunneus

appeared to be consistent with normal species variation.
Observed interactions between temperature and the primary

Gilb.)' et une methode tentative sur determination

parameters of development, oviposition and adult lifespan
emphasised the importance of using a range of conditions
when undertaking an assessment ·of this nature. The
relevance of intrinsic rate of natural increase, net
reproduction rate and mean generation time to the selection
process for resistance is discussed.

609 CHEBANOVA, N. E. [Intraspecific variability in some
moths (Lepidoptera, Tineidae, Pyralidae) - pests of grain
stores in southern and southweastern Kazakhstan.]

Entomologicheskoe Obozrenie (1983) 62 (3) 590-593 [Ru, 4
ref., 3 fig.] Kazakhskii Nauchno-issledovatel'skil Institut
Zashchity Rastenil, Alma-Ata, USSR.
Intraspecific variability observed in the male and

female genitalia of Cephitinea colonel/a (Ersh.), C.
colongella Zagul. and Ephestia elutel/a (Hb.), which are

pests of stored grain in the south and south~east of the
Kazakh SSR, is described and illustrated.

610 MONDAL, K. A. M. S. H.; PORT, G. R. Response of
Tribolium castaneum Herbst larvae (Coleoptera:
Tenehrionidae) to light. Laboratory Practice (1983) 32 (II)
80 [En, 6 ref.) Department of Agricultural Biology,
Newcastle-upon-Tyne University, NEI 7RU, United
Kingdom.
In laboratory studies in the United Kingdom, larvae of
Tribolium castaneum (Hbst.) were placed in small rlastic
choice chambers (7 .5 X 4.5 X 2 em), one half o each
chamber being transparent and the other half painted black;
the larvae were placed in the light half. The boxes, at the

(Steph.) par le 'gateau du sarrasin (Fagopirum sagittatum
d'efficacite des produits de preservation. Applied Entomology
and Zoology (1983) 18 (3) 308-314 [Fr, en, 6 ref., 5 figJ
Wood Preservation, Wood Utilization Division, Forestry an

Forest Products Research Institute, PO Box 16, Tsukuba
Norin Kenkyu Danchi, lbaraki 305, Japan.
A method developed in Japan to rear larvae of Lyctus
brunneus (Steph.), a pest of limber, in the laboratory is
described. Buckwheat was mixed with distilled water (I: I by
weight) and lumps of the mixture were wrapped in very thin
paper and dried at 60'C for 24 h. The resulting dry solid
cake' was placed in rearing containers together with adult

beetles,and the females oviposited through the paper. The
larvae developed in the 'cake' and the faeces were expelled

through holes in the paper. New adults were obtained within
2-4 months, and 4.5 adults were obtained per I g
buckwheat. When toxic chemicals were added to the cake,

complete inhibition of adult emergence for 8 months (the
limit of the duration of the test) was obtained with phoxim
at 5 Jlg/g or chlordane at 20 !lg/g The dose of boric acid
required to give this result was calculated to be 500 llg/g.
614 KEEVER, D. W.; CLINE, L. D. Effect of light trap
height and light source on the capture of Cathartus
quadricollis (Guerin-Meneville) (Coleoptera: Cucujidae) and
Cal/osobruchus maculatus (F.) (Coleoptera: Bruchidae) in a
warehouse. Journal of Economic Entomology (1983) 76 (5)
1080-1082 [En, 12 ref.) Stored-Product Insects Research and
Development Laboratory, ARS, USDA, Savannah, Georgia
31403, USA.

bottom of which was a standard medium consisting of 95%
sifted wheat flour and 5% dried brewers' yeast (a very thin

Four suction light traps were used in a warehouse 'in
the USA for 15 nights to determine their attractiveness to
adults of the stored-products pests Cathartus quadricollis

layer, or depths of I mm or 1.5 em) were kept in an

(Guer.) and Callosobruchus maculatus (F.). Ultraviolet

incubator in constant light at 30°C. Counts of the larvae in

light, whether placed high or low, was more effective than
white or no light source in attracting both sexes of both
species. Trap height alone was not a significant factor, but
the interaction of height and light source did significantly

each half of the boxes after 24 h showed that the response
was photonegative. The proportion of larvae moving to the

dark half decreased as the food depth increased, but this was
probably due to the fact that the farvae were able to burrow
mto the medium away from the light.
611
GOLOB, P.; HODGES, R. J. An outbreak of
Prostephanus truncatus (Hom), the lesser grain borer, in
Tanzania. In lOth International Congress of Plant
Protection 1983. Volume I. Proceedings of a conference held
at Brighton, England, 20-25 November, /983. Plant
protection for human welfare. Croydon, UK; British Crop
Protection Council (1983) 102 [En, 2 ref.] Storage

affect the capture of C. maculatus. The high

ultraviolet-li~ht

trap outperformed the low ultraviolet·light tra_p in capturmg
females of C. macu/atus. The most efficient traps

outperformed the least efficient ones by factors of 960 and
38 for Cathartus quadricollis and C. maculatus, respectively.
615 CALDERON, M.; LEESCH, J. G. Effect of reduced
pressure and col on the toxicity of methyl bromide to two
species of storedwproduct insects. Journal of Economic

Entomology (1983) 76 (5) 1125-1128 [En, 24 ref., 3 fig.)

•
'·
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Laboratory, ARS, USDA, Savannah, Georgia 31403, USA.
The effect of combining methyl-bromide fumigation
with reduced pressure (100 mm of mercury (absolute
pressure)) or 20% carbon dioxide, or both, on the

RH. Relative humidity had little effect on egg and pupal
development. The larvae were negatively phototactic. Adults
were immobile in diffused daylight. Cracked groundnuts were
more suitable for development than whole ones, which were
in turn better than groundnut meal. Losses in weight of

susceptibility of adults of the stored products insects

about 8.7 and 8.6% were observed when 13 larvae completed

Tribolium castaneum (Hbst.) and Sitophilus oryzae (L.) to

development in 30 g of whole and cracked nuts, respectively.
Each larva consumed an average of 140 mg of whole nuts or
190 mg of cracked nuts during its development.

the fumigant was determined in laboratory studies in the

USA. The combinations increased the susceptibility of T.
castaneum to the toxicant 1.6-fold. The LD50s showed that
the combination of all 3 treatments increased the

susceptibility of this species about 2-fold, but the LD95s
were similar for all the combinations. Combinin~ methyl
bromide with carbon dioxide increased the susceptib1lity of S.
oryzae 1.5-fold: the combination of methyl bromide and

reduced pressure produced a response curve showing that the
LD50 was lowered about 4-fold, but the LD95 was not
significantly different from that of either methyl bromide
alone or methyl bromide with carbon dioxide. The

combination of carbon dioxide and reduced pressure, without
methyl bromide, produced 60% mortality of S. oryzae.
616

COOMBS, C. W.; WOODROFFE, G. E. The effect of

temperature upon the longevityt fecundity and circannual

development of Anthrenus sarnicus Mroczkowski (Coleoptera:
Dermestidae). Journal of Stored Products Research (1983)
19 (3) 111-115 [En, 12 ref.] Slough Laboratory, Agricultural
Science Service, MAFF, Slough, Berks., SL3 7HL, United
Kingdom.
Eggs of the stored-product pest Anthrenus sarnicus

Mroczkowski laid at 25"C and kept at 15 to 32.5"C when
0-1 day old hatched over the range 20-30"C, incubation
taking about II days at 30"C and about 25 days at 20"C. A
reduction in relative humidity down to 25% at 25°C did not

affect the duration of the egg period but slightly reduced egg
viability. When the insect was reared on a mixture of

fishmeal, yeast and· cholesterol in the dark at 65% RH,
development took about I year at both 20 and 25"C and

either l or 2 years at l5°C. The mean preoviposition period

was 30 days at 15'C, falling to about 14 days at higher
temperatures. The mean oviposition period fell from 21 days

at 15"C to 5 days at 30'C, and 30-40 eggs were laid at
15-25"C but fewer than 20 at 30"C. The male and (in
brackets) female lifespan averaged averaged 53 (66) days at
15"C and 18 (30) days at 30"C.
617

BELL, C. H.; Cox, P. D.; ALLEN, L. P.; PEARSON, J.;

BEIRNE, M. A.

Diapause in twenty populations of Ephestia

cautella (Walker) (Lepidoptera: Pyralidae) from different
parts of tbe world. Journal of Stored Products Research
(1983) 19 (3) 117-123 [En, 12 ref.] Slough Laboratory,
Agricultural Science Service, MAFF, Slough, Berks., SL3
7HL, United Kingdom.
Population samples of Ephestia cautella (Wik.) from
various parts of the world were examined in the United
Kingdom under various conditions of temperature and

photoperiod for the incidence of diapause. In all but 1 of the
20 samples, larvae wandered for extended periods in search
of pupation sites, and diapause lasted more than 50 days in
some individuals from 15 samples at 20°C, including 5 from

the .tropics. Some of the larvae from all 15 samples
diapaused· in constant darkness, while larvae from only 8

(including 1 from the tropics) diapaused in short
photoperiods and from 5 in constant light. The duration of
diapause was generally fairly short,the mean time to

pupation ranging from about 4 to 15 weeks. At 20"C,
mdividuals from 7 populations diapaused for longer than 12
weeks, and only very few from 3 populations diapauscd for
over 20 weeks. Diapause is thus unlikely to enable E.
cautella to overwinter in the United Kingdom in unheated
premises.

618 MBATA, G. N.; OSUJI, F. N. C. Some aspects of the
biology of Plodia interpunctel/a (HUbner), a pest of stored
groundnuts in Nigeria. Journal of Stored Products Research
(1983) 19 (3) 141-151 [En, 29 ref., 5 fig.] Entomology
Research Laboratory, Department of Zoology, lbadan
University, Nigeria.

The biology of Plodia interpunctella (Hb.), a pest of
stored groundnut in Nigeria, was studied in the laboratory.

619 MALAKA, S. L. 0. Economic importance of termites:
six case studies in Nigeria and Ghana. Nigerian Field
(1983) 47 (4) 222-230 [En, 13 ref.] Department of
Biological Sciences, Lagos University, Nigeria.
A complex of 9 species of termites is reported
damaging ornamental shade trees and structural timbers at

Ife, Nigeria; Macrotermes subhyalinus (Ramb.) and M.
bellicosus (Smeath.) were the most important. Of 15 species
listed from Lagos, Nigeria, Amitermes evuncifer Silv.
damaged structural timbers and Coptotermes sp. damaged
books and clothing. A complex of 10 termite species is
reported damaging ornamental trees, structural timbers,
other objects and crops (cassava and maize) at Legan,
Ghana. The main pests were M. subhyalinus, M. bellicosus,
A. evuncifer, Odontotermes sp., Microcerotermes sp. and
Ancistrotermes sp. A complex of 7 species is reported en
sugarcane estates at Asutsuare, Ghana; Amitermes evuncifer
was the commonest pest. A complex of termites damaging
ornamental shade trees and structural timbers at Akosombo,
Ghana included several of the species already mentioned,
together with Trinervitermes sp. Termites attacking cocoa
trees in Ghana included Neotermes aburiensis SjOst., M.

fuscotibialis (Sjost.), A. evuncifer, Macrotermes subhyalinus
and Ancistrotermes. Ornamental trees and structural timbers
were also attacked on cocoa farms.

620 WEIDNER, H. [Tbe bean weevil, Acanthosce/ides
obtectus (Say) (Coleoptera: Bruchidae).] Der
Speisebohnenkafer, Acanthoscelides obtectus (Say)

(Coleoptera: Bruchidae). Praktische Schiidlingsbekiimpjer
(1983) 35 (5) 66, 68-70, 72 [De, 23 ref., 4 fig.]
Uhlandstrasse 6, D-2000 Hamburg 76, German Federal
Republic.
The morphology, biology, harmfulness and control of
Acanthoscelides obtectus (Say) damaging mainly stored
beans (Phaseolus vulgaris) but also other legumes are
reviewed on the basis of published work, mainly from the

German Federal Republic but also from other parts of the
world.
621

GIGA, D. P.; SMITH, R. H.

Comparative life blstory

studies of four Callosobruchus species infesting cowpeas with
special reference to Callosobruchus rhodesianus (Pic)

(Coleoptera: Bruchidae). Journal of Stored Products
Research (1983) 19 (4) 189-198 [En, 17 ref., I fig.]
Department of Zoology, Reading University, Reading RG6
2AJ, United Kingdom.
A comparative study of the ecology of Callosobruchus
ana/is (F.) (of unknown origin), C. chinensis (L.) (from
Nepal), C. rhodesianus (Pic) (from Swaziland) and 2 strains
of C. maculatus (F.) (from Brazil and Malawi) was made in
the laboratory in the United Kingdom at 25, 30 and 35"C
and 60, 70 and 80% RH. The optimum temperature for
multiplication of all the species was around 30°C, and total
oviposition was also highest at this temperature, but survival

from egg to adult was highest at 25"C m C. rhodesianus and
the Malawi strain of C. maculatus as compared with 30°C

for the other insects. The development of both strains of C.
maculatus was fastest at 35°C, while all the other species

developed most rapidly at 30'C.
622 WRIGHT, V. F.; SPILMAN, T. J. An annotated
bibliography on Prostephanus truncatus (Horn), (Coleoptera;
Bostrich1dae): a pest of stored grain. Trop_ica/ Stored
Products Information (1983) No. 46, 25-30 lEn, fr, es, 5
pp. of ref.] Department of Entomology, Kansas State
University, Manhattan, KS 66506, USA.
In this bibliography, I 07 publications are cited
containing information on Prostephanus truncatus (Horn), a
pest of stored cob maize, cassava and other commodities

The incubation period lasted 4-7 days. The duration of

which often begins infestation in the field. The distribution of

development from oviposition to adult emergence averaged

this beetle was until recently largely confined to the
Americas, with population centres in Mexico and Central
America, but has become established in Tanzania and is a
potential threat to all maize-growing regions of Africa.

50.9 days at 25"C and 60% RH and 34.6 days at 30"C and
80% RH. At 70 and 80% RH, development was faster, more
progeny were produced and adults were heavier than at 60%

137
623

BRUN, L. 0.; AITIA, F. I.

Resistance to lindane,

malathion and fenitrothion in coleopterous pes;ts of stored
products in New Caledonia. Proceedings oj the Hawaiian

Entomological Society (1983) 24 (2/3) 211-215 [En, 9 ref.]
ORSTOM, Centre de Noumea, BP A5, New Caledonia.
Field strains of Tribolium castaneum (Hbst.),
Rhyzopertha dominica (F.), Oryzaephilus surinamensis (L.),
Sitophilus oryzae (L.) and S. zeamais Motsch. were studied
in the laboratory for their response to lindane, malathion and
fenitrothion. In bioassay tests using insecticide~impregnated
filter paper and the synergist triphenyl phosphate, several
strains of T. castaneum were found to be resistant to lindane
and malathion, with specific malathion resistance; R.
dominica was susceptible to lindane but resistant to
malathion and fenitrothion; 0. surinamensis was diagnosed
resistant and Sitophilus spp. susceptible to all 3 compounds
tested; and Rhyzopertha and Oryzaephi/us did not have
specific resistance to malathion.

624

LAI, P. Y.; TAMASHIRO, M.; FUJII, J. K.

Abundance

and distribution of the three species of symbiotic Protozoa in
the hindgut of Coptotermes formosanus (Isoptera:

Rhinotermitidae). Proceedings of the Hawaiian
Entomolo!{ical Society (1983) 24 (2/3) 271-276 [En, 10
ref., 1 fig.J Hawaii Department of Agriculture, Honolulu, HI
96814, USA.
Workers, soldiers and reproductives of Coptotermes
formosanus Shir., a most destructive pest of structural
tir.1bers in Hawaii, all contained the same 3 species of

human welfare. Croydon, UK; British Crop Protection
Council ( !983) 791 [En] Department of Agricultural
Biology, Newcastle upon Tyne University, NEI 7RU, United
Kingdom.
In connection with the development of insecticideresistance in the stored-product pest Tribolium castaneum

(Hbst.), malathion and the pathogen Nosema whitei were
administered orally in various combinations to adults of
resistant and susceptible strains and the effects on fecundity
and fertility were studied. The insecticide was found to have
a synergistic effect on the action of the microsporidan.

628

ATANASOV, KH.

[Determination by 'bour-grammes' of

tbe lethal norms of methyl bromide, hydrogen cyanide and

hydrog_en phosphide to the individual stages of the red flour
beetle.] Rastitelna Zashchita (1983) 31 (7) 32-35 [Bg]
Institut za Zashchita na Rasteniyata, Kostinbrod, Bulgaria.
As a result of a laboratory study carried out in

Bulgaria, the lethal norms of the fumigants hydrogen
cyanide, methyl bromide and phosphine against Tribolium
castaneum (Hbst.) (100% mortality of the pest 24 h after
exposure) were expressed as 'hour-grammes' (the product of
the concentration apf,lied in grammes per m and the
exposure time in hours . These norms were 20 hour-grammes

of hydrogen cyanide (10 ¥fm3 in 2 h), 94 hour-grammes of
methyl bromide (40 f!,/m in 2.21 h) in a vacuum and 80
hour-grammes (40 gjm 3 in 2 h) not in a vacuum, and 112

Protozoa in their digestive system, the soldiers havmg fewer
than the other castes. The relative abundance of the 3
protozoan species in the hind-gut varied between castes. In
the worker, Holomastigotoides hartmanni predominated,

hour-grammes of phosphine (28 gfm3 in 4 h).
JACOB, T. A.; FLEMING, D. A. Some further
629
observations on the effect of temperature on the fecundity and
longevity of Dermestes lardarius L. (Coleo.Ptera:
Dermestidae). Journal of Stored Products Research ( 1984)
20 (1) 7-9 [En, 3 re(., 1 fig.] Ministry of Agriculture,
Fisheries and Food, Slough Laboratory, Berks., UK.
The fecundity of Dermestes Iardarius L. was

termite, P. grassii predominated in the lst pouch, H.

determined on a diet of fish-meal, yeast and cholesterol at

followed by Pseudotrichonympha grassii and
Spirotrichonympha leidyi. while in the reproductives S.
leidyi was predominant. Within the hind-gut of the same

hartmonni in the 2nd and S. leidyi in the 3rd pouch and in
the excreta; this may indicate a difference in the digestive
roles of the Protozoa or in the oxygen requirements ol the 3
species. The numbers of Protozoa harboured did not differ
Significantly between the workers of the 3 termite colonies

studied.
625 HALLIDAY, D.; HARRIS, A. H.; TAYLOR, R. W.
D. Development of resistance to phosphine by insect pests of
stored grains. In lOth International Congress of Plant
Protection 1983. Volume 2. Proceedings of a conference held
at Brighton, England, 20-25 November, 1983. Plant
protection for human welfare. Croydon, UK; British Crop
Protection Council (1983) 640 [En, 3 ref.] Storage
Department, Tropical Development & Research Institute,

Slough, Berks.,United Kingdom.
Laboratory studies on stored grain in the United
Kingdom demonstrated that considerable resistance to

phosphine had developed in Sitophilus oryzae (L.),
Cryptolestes and Rhyzopertha dominica (F.) from
Bangladesh. This had been caused by persistent fumigation
of bagged grain without ensuring that adequate
concentration-time products of phosphine were achieved to
ensure effective control of all species of pests.

626

DYTE, C. E.

65% RH and 17.5, 20, 22.5, 25, 27.5 and 30°C. Pairs of
adults were given a water drink and eggs removed twice

weekly. The median lifespan of adults was longest at 17.5
and 20°C (maximum of 223 days) and shortest (56 days) at
30°C. At each temperature, except 30°C, 50% of the females
lived longer than males. The total yield of eggs reached a
peak of 1261 at 20'C and then declined to 52 at 27.5°C.
Half of the females failed to oviposit at 27°C, and no eggs
were laid at 30°C. The fecundity of the females was very
variable (0-196); 20°C seemed to be optimal for egg laying.
630 SEARLE, T.; DOBERSKI, J. An investigation of the
entomogenous fungus Beauveria bassiana (Dais.) Vuill. as a
potential biological control agent for Oryzaephilus
surinamensis (L.). Journal of Stored Products Research
(1984) 20 (I) 17-23 [En, 15 ref.] Cambridgeshire College
of Arts and Technology, Department of Science (Biology
Section), Cambridge CBl lPT, UK.
In laboratory experiments, a soil isolate of Beauveria
bassiana was found to be an effective pathogen of adults of
Oryzaephilus surinamensis (L.) under certain conditions.
Experiments on the effect of temperature showed that
infection could occur down to 7°C, the lowest temperature
tested. Little difference in mortality was noted when beetles
were exposed to wheat treated with 106 , 10 5 or 104
conidiosporesfml, but mortality was lower at 10 3 spores.

Exclusion as a strategy for combating
In lOth International
Beetles became infected at 100% RH but not at 90% RH. ·
Congress of Plant Protection 1983. Volume 2. Proceedings of ' When conidiospores of B. bassiana were applied to 50 g
a conference held at Brighton, England, 20-25 November.
wheat grain cultures of 0. surinamensis, the fungus proved
1983. Plant protection jor human welfare. Croydon, UK;
ineffective in killing adult beetles. Breeding success, however,
British Crop Protection Council (1983) 650 [En, 1 ref.]
was sharply reduced, with a 91% decrease in numbers of
MAFF, Slough Laboratory, Berks., United Kingdom.
larvae and J'upae in cultures treated with spores of the
All strains of the stored-product pest Oryzaephilus
fungus mixe with the grain.
surinamensis (L.) detected on imports into the United
631
GOWERS, S. L.; PATOUREL, G. N. J. LE Toxicity of
Kingdom since 1974 were tested for resistance to
resistant saw-toothed grain beetle.

organophosphate insecticides. Concurrently, the resistance
status of inland infestations, including those on farms, was
monitored. The incidence of resistance on imports was 31%,

and inland was 1.2% on farms and 5.6% elsewhere. Many of
the 48 resistant strains detected away from farms inland
were associated with imported foods. Resistant strains are
known to have overwintered in the United Kingdom, .and are

now probably established there.
627 AL-HAFIDH, E. M. T.; SELMAN, B. J. The interaction
of Nosema whitei and malathion on Tribolium castaneum.
In lOth International Congress of Plant Protection 1983.
Volume 2. Proceedings of a conference held at Brighton,
England, 20-25 November, 1983. Plant protection for

deposits of an amorphous silica dust on different surfaces and

their pick-up by Sitophilus granarius (L.) (Coleoptera:
Curculionidae). Journal of Stored Products Research ( 1984)
20 (1) 25-29 [En, 14 ref., 1 fig.] Department of Pure and
Applied Biology, Imperial College at Silwood Park, Ascot,
Berkshire, SL5 7YP, UK.
The toxicity of a synthetic amorphous silica dust

applied as an aqueous slurry or as a dry powder to glass,
vmyl and concrete surfaces, to hessian sacking and to wheat
grain against Sitophilus granarius (L.) was determined using
96-h bioassays. Dried deposits of the silica suspensions were
most toxic on the vinyl surface, while loose dust deposits
were most toxic on glass. The amount of dust adhering to the
insects at various times during exposure to dried deposits of
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Suspensions on different surfaces was determined and in most

Institut fUr Vorratsschutz, Biologische Bundesanstalt fiir

cases was found to reach a maximum or a limiting value

Land- und Forstwirtschaft, D-1000 Berlin 33.

within about 12 h, the amount picked up varying with the

A laboratory study was carried out in Berlin to

surface. The maximum amount picked up from the surface
within 24 h was not correlated with the toxicity of the

determine the duration of survival of eggs of the storedproduct pests Ephestia caute//a (Wlk.) and E. elutella (Hb.)
at temperatures below their development threshold, which
depended on the age of the eggs and ranged between I 0 and
!4°C for both species. Eggs of E. e/ute//a survived longer
below this threshold than those of E. cautella. The survival
time also depended on the age of the eggs, those mid-way

deposit, and the results suggest that rate of exchange of dust
between insect and surface may be of greater importance in

determining the toxicity. No evidence was obtained that the
insects preferred untreated to treated surfaces.

soc

632 MALIK, M. M.; MUJTABA NAQVI, S. H. Screening of
some indigenous plants as repellents or antifeedants for stored
grain insects. Journal of Stored Products Research (1984)
20 (I) 41-44 [En, 9 ref.] Entomology Division, Nuclear
Institute for Agriculture and Biology, PO Box 128,
Faisalabad, Pakistan.
Seven plant species were tested for their repellent
activity against Tribolium castaneum (Hbst.) and
antifeedant activity against Rhyzopertha dominica (F.). The
best repellent activity was found in the rhizomes of
Saussurea lappa and antifeedant activity in the leaves of
Chenopodium ambrosioides and in azadirachtin isolated from
neem LAzadirachta indica] kernels.

through their development surviving even longer at
than
at high temperatures. At 8 and 10°C, which were the most
suitable temperatures for controlling eggs of various ages,

eggs of E. caute//a and E. elutella that had not developed
for more than 5 days at 20°C could be killed within 15 and
30 days, respectively.
637 LEESCH, J. G.; SUKKESTAD, D. R. Some fumigant
properties of hexamethyl distannane against stored-product
insects. Jpurnal of the Georgia Entomological Society
(1983) 18 (3) 385-394 [En, 19 ref., I fig.] Stored-Product
Insects Research and Development Laboratory, ARS,

USDA, Savannah, Georgia 31403, USA.
The fumigant action of the organa-tin compound

633 WINKS, R. G. The toxicity of phosphine to adults of
Tribolium castaneum (Herbst): time as a dosage factor.
Journal of Stored Products Research (1984) 20 (I) 45-56
[En, 32 ref., 3 fig.] CSIRO Division of Entomology, PO Box
1700, Canberra, ACT 2601, Australia.
The mortality response of adults of Tribolium
castaneum (Hbst.) to phosphine was examined over a range
of fixed concentrations from 0.0011 to 51.0 mg/litre. From
0.005 to 0.5 mg/litre, a probit plane without interaction

hexamethyldistannane was superior to that of methyl
bromide against adults of the stored-product pests Tribolium
confusum Duv. and Losioderma serricorne (F.) and lateinstar larvae of Attagenus unicolor (Brahm) (megatoma
(F.)) when exposed in free space in studies in the USA. The
compound was more toxic than methyl bromide to T.
conjusum adults exposed in a grain mass at either 13 or
27°C. The pupa was the most tolerant of the immature
stages of Sitophilus oryzae (L.) exposed to the compound.

provided a satisfactory description of this response. A
C'· 9t = k, provided a
better description of toxicity than similar models
incorporating thresholds of time and concentration. At
concentrations greater than 0.5 mg/litre, insects became

concentration X time (Ct) relationship,

The toxicant was apparently sorbed on glass surfaces of
fumitoria, resulting in the death of insects subsequently
exposed to the residues.

narcotised and were partially protected from the effects of

Mites

phosphine. A bimodal tolerance distribution was evident and
the tolerance of beetles increased with increasing
concentration. Problems associated with the examination and
interpretation of Ct relationships are discussed.

See also abst. 513
638 ANGELKOVA, E. B.; ZDARKOVA, E. A revision of the
Palearctic genus Cometacarus (Acarina: Glycyphagidae), with
description of a new species. Acaro/ogia (1983) 24 (3)
309-317 [En, fr, 5 ref.] Institute of Zoology, Bulgarian
Academy of Sciences, Sofia, Bulgaria.

634 HORTON, P. M. Evaluation of South Carolina field
strains of certain stored-product Coleoptera for malathion
resistance and pirimiphos-methyl susceptibility. Journal of.
Agricultural Entomology (1984) I (I) 1-5 [En, 14 ref.]
De~artment of Entomology, Fisheries and Wildlife, Clemson
Umversity, South Carolina 29631, USA.

In this revision of the 3 species of Cometacarus known
in Europe, a new species found in stored hay in Sofia,
Bulgaria, is described from the adult male and female as C.
rhodopensis sp. n., and a key is provided to all 3 species,
including C. smirnovi Zkhv. collected from parsnip seeds in a

L~boratory tests were carried out in the USA to
determine the resistance of South Carolina field strains of
various pests of stored products to malathion. and their

warehouse in the USSR.

susceptibility to pirimiphos-methyl. Malathion-sEecific
resistance was widespread in Tribolium castaneum (Hbst.)
but absent in T. confusum Duv., Sitophilus granarius (L.),
S. zeamais Motsch., S. oryzae (L.) and Rhyzopertha
dominica (F.). All strains of the 6 species could be controlled
campletely using 0.25% pirimiphos-methyl.

639 RAcK, G. [Systematics, morphology and biology of
mites (Acari) in houses and stored products and mites of
medical im~rtance. Part l: general introduction. Balaustium
murorum (Hermann, 1804).] Systematik, Morphologie und

635 SOLTANI, N.; DELBECQUE, J. P.; DELACHAMBRE,
J. Penetration and insecticidal activity of diflubenzuron in
Tenehrio mo/itor pupae. Pesticide Science (1983) 14 (6)
615-622 [En, 29 ref., 3 fi_g.] Laboratoire de Zoologie,

Balaustium murorum (Hermann, 1804). Praktische
Schiidlingsbekiimpfer (1983) 35 (9) 157-160 [De, 9 ref., I
fig.] Zoologisches Institut und Zoologisches Museum,
Universitiit Hamburg, D-2000 Hamburg 13, German Federal
Republic.

Universite de Dijon, 21100 DiJon, France.

Diflubenzuron was found tn be effective on the pupae
of Tenebrio molitor L. when applied topically, by dippmg or
by injection. Death occurred before or at adult ecdysis, or
during the first few days after emergence. Its effectiveness
decreases with increasing age of the pupa. Adult ecdysis was

delayed and the lifespan of normally ecdysed adults
decreased. Diflubenzuron penetrated rapidly into the body
and was not degraded during the pupal life. The lower
efficacy of diflubenzuron found on older pupae may be
caused by the decrease both in the permeability of the cuticle
and in the sensitivity of the target cells.
636 STRATIL, H. H.; REICHMUTH, C. [Duration of
survival or eggs of the stored-~roduct pests Ephestia cautel/a
(Wik,) and Ephestia elutella (Hbn.) (Lepidoptera, Pyraloidea)
tt temperatures below the development threshold.]
Uberlebensdauer von Eiern der vorratsschiidlichen Molten
Ephestia caute//a (Wlk.) und Ephestia elute//a (Hbn.)
(Lepidoptera, Pyraloidea) bei Temperaturen unterhalb ihres
Entwicklungsminimums. Zeitschrift fiir Angewandte
Entomologie (1984) 97 (I) 63-70 [De, en, 10 ref., 4 fig.]

Biologic von Milben (Acari) in Hiiusern und Vorrliten sowie
Mil ben von medizinischer Bedeutung. Teil 1: Allgemeines.

'

A general introduction to a series of papers on the

systematics, morphology and biology of mites occurring in
dwellings and stored products and those of medical
importance, in which the most important species are listed
and information is given on the 6 mite orders, is followed by
a section on Balaustium murorum (Herm.), which feeds
mainly on plant material but also attacks man.

Rodents

See also abst. 579

TECHNIQUES
See also absts. 246, 255, 261-265, 398, 431, 483,487, 491,
585, 591' 610
640 BoURGEOIS, C. [Methods of evaluating the most
probable number of microorganisms by statistical study of the
number of positive responses in growth tests.] Methodes
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d'C:valuation du nombre le plus probable de microorganisms
par etude statistique des nombres de reponses positives a des
tests de croissance. Technique Laitiere {1983} No. 973,
37-40 [Fr, 24 ref.] Univ. de Brest, Quimper, France.
The standard method for determining bacterial count

by the most probable number (MPN) technique, the
importance of using both MPN and confidence limits when
interpreting results, advantages and disadvantages of the
MPN procedure, and applications in the dairy industry
(enumeration of coliforms and Clostridium tyrobutyricum)
are discussed. Two variations of the MPN method are

described, namely procedures utilizing microtitration and
hydrophobic grid membrane filtration.

Specific Plants and Practices
See also absts. 652, 654-655, 657

Hygiene and Pathogens
MORRISt R. Reduction of naturally occurring
enteroviruses by wastewater treatment processes. Journal of
Hygiene (1984) 92 (I) 97-103 (En, 16 ref., 2 fig., 5 tab.]
644

Severn-Trent Water Authority, Coventry, UK.
The levels of cytopathic enteroviruses at 2 wastewater
treatment works were monitored over a period of 9 months.
Examination of process efficiency gave an overall reduction

of 63% for works I and 26% for works 2 when used without

CONTROL
See also absts. 314, 327, 330-332, 334-335, 342, 344, 352,
357, 364. 366, 388, 562, 574. 586, 595-596, 603-604, 607,
613-615, 623, 625-628, 630-637, 694, 699

641
BEHRENZ, W.; NAUMANN, K. Properties and
potentialities of NAK 1654 (fenfluthrin), a new pyrethroid for
the control of household, public health and stored-product
pests. Pflanzenschutz-Nachrichten Bayer {1982) 35 {3)
309-349 [En, fr, es, II ref., 2 fig.] Ressort Pflanzenschutz

lagooning. When lagooning was employed at the second
works, virus reduction was 97%. Individual treatment
processes showed poor reduction of virus levels.
Sedimentation and rapid sand filtration had no si~nificant
effect on levels whilst both percolating filtration and
activated sludge showed some reduction. Only lagooning
resulted in substantial reduction of virus levels.

ENVIRONMENTAL POLLUTION
Water pollution

Anwendungstechnik, Biologische Forschung, Leverkusen,

German Federal Republic.
The toxicological and biological properties and the
J?Otential uses of the new synthetic pyrethroid fenfluthrin
(NAK-1654) are described in detail. The broad spectrum of
activity of the compound makes it suitable for the control of
hygiene and stored-product pests; it was shown to have an
outstanding knockdown effect against Diptera, in particular
mosquitoes, and was superior to all other known products in

this respect. The knockdown effect of the compound {lowest
effective concentration vs. time) in comparison with
deltamethrin, permethrin and propoxur against 27 hygiene
and stored-product pests is shown in a table.
642 EL-GOORANI, M. A.; EL-KAsHEIR, H. M.; KABEEL,
M. T.; SHOEIB, A. A. Resistance to benzimidazole
fungicides of Penicillium italicum and P. digitatum isolated
from packinghouses and orchards in Egypt. Plant Disease
(1984) 68 (2) 100-102 [En, 23 ref., I fig., I tab.] Univ.
Alexandria, Egypt.
About 89% of P. italicum isolates from decayed
orange fruits treated with thiabendazole were moderately
tolerant or tolerant of the fungicide. Generally they were
more tolerant than P. digitatum isolates (c. 19 and 2.5%
respectively). Most thiabendazole-tolerant P. italicum isolates
were also tolerant of benomyl. Most P. ita/icum isolates were
sensitive to imazalil or prochloraz; 2 were moderately

tolerant of imazalil (min. inhibitory cone. 10 14g a.i./1) and 2
of prochloraz (5 14g). All the isolates were virulent.

See also absts. 648, 650

LIQUID WASTE TREATMENT AND
DISPOSAL
See also abst. 644

645 ANON. The water industry in Belgium. Effluent and
Water Treatment Journal {1984) 24 (I) 8-11 [En]
A description of the industry includes a section on
wastewater treatment legislation. Centres of research and
their objectives are given.

646 ANON. The water industry of Switzerland. Effluent
and Water Treatment Journal {1984) 24 (I) 11-16 [En]
A description of the industry includes sections on
legislation, sewage treatment and quality management.

647 ANON. The water industry of France. Effluent and
Water Treatment Journal {1984) 24 {I) 17-21 [En]
A description of the industry includes sections on
legislation and centres of research.

648 ANON. The water industry of Austria. Effluent and
Water Treatment Journal {1984) 24 (2) 53-56 [En]
A description of the industry includes sections on
legislation, wastewater treatment and pollution control.

BIODEGRADATION- GENERAL

649 ANON. The water industry of the Netherlands.
Effluent and Water Treatment Journal (1984) 24 (2) 57-63
[En, I tab.]

643 HUNT, D. M.; CLARKE, R. T. J.; BELL, D. J.; EARLE,
R. L.; JoBLIN, K. N.; Scorr, D. B. Biotechnology in New
Zealand. Wellin~ton, New Zealand; DSIR Science
Information Publishmg Centre DSIR Discussion Paper, New
Zealand Department of Scientific and Industrial Research
{1983) No.8, 83 pp. ISBN 0-477-06731 [En, 81 ref.]

650 ANON. The waterindustry of the Federal Republic of
Germany. EjJluent and Water Treatment Journal (1984)
24 {2) 64-68 [En]
A description of the industry includes sections on

Department of Scientific and Industrial Research,

The industry and its history is described. Sections on
legislation and quality management ·are included.

wastewater treatment and pollution control.

Wellington, New Zealand.
An assessment is made of the significance for New

Zealand industry of new developments in biotechnology. The

BIOLOGICAL WASTE TREATMENT

tretment of waste and the contribution of biotechnology to
specific industries is included.

See also absts. 659, 679, 681, 683

Legislation and Standardization
See also absts. 645-649

Economics
See also abst. 672

Planning and Plant Design
See also abst. 651

Activated sludge treatment
See also abst. 687

Anaerobic digestion
See also absts. 655-658, 660-661, 682

651 PAIN, B.; THOMAS, A. Anaerobic digestion research
in England and Wales: investigating principles. In Getting
more out of muck {edited by Hardcastle, J.j. London, UK;
Agricultural Research Council (1983) 15-16 [En, 2 fig.]
Natn. Inst. for Res. in Dairying, Shinfield, Reading, UK.
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The background to the research programme and some
of the basic research into digestion principles are briefly
reported. Process control and digester design and

performance optimization are considered.

production of gas, the slurry feed, a warm water supply and
biogas outlet are disconnected and the digester is driven by a
tractor for spreading its content on fields. The aim is to
provide a small-volume digester which can be taken to the

fields for spreading the sludge, with max. avoidance of
652

PAIN, B.; THOMAS, A.

Anaerobic

di~estion

research

in England and Wales: principles into practice. In Getting

more out of muck {edited by Hardcastle, J.j. London, UK;
Agricultural Research Council (1983) 17-18 [En, 4 ref.]
Natn. Inst. for Res. in Dairying, Shinfield, Reading, UK.
Some practical objectives of the current collaborative
programme between the National Institute for Research in
Dairying, the National Institute of Agricultural Engineering

handling, pumping etc. whilst ensuring a satisfactory

operation (temp. 37°C, pH 7-8, C/N = 30, stirring etc.).
656 BAINES, S.; EVANS, M. Reducing farm odours: the
options available. In Gelling more out of muck {edited by
Hardcastle, J.j. London, UK; Agricultural Research Council
(1983) 2-3 [En, 3 fig.] Dep. of Microbiol., West of Scotland

include mechanical separation of slurry, heat recovery and

Agric. Coli., Auchincruive, Ayr, UK.
The origins of some of the more offensive farm odours
(animal housing, slurry stores, spreading) are briefly

biogas utilization.

discussed, together with the options available for reducing

and the Polytechnic of Wales are brieny described; they

them (separation, slurry additivies, anaerobic digestion and
aeration).

WASTE DISPOSAL (BIOLOGICAL
ASPECfS)
See also abst. 683
Land treatment and Irrigation

See also abst. 661

657 HOBSON, P. Research into the anaerobic digestion of
farm waste in Scotland. In Getting more out of muck

/edited by Hardcastle, J.j. London, UK; Agricultural
Research Council (1983) 12-14 [En, 4 fig., 2 tab.] Rowett
Res. Inst., Bucksburn, Aberdeen, UK.
Pilot plant experiments and large digester design are
briefly considered, together with biogas utilization and

problems of large scale digestion. Weekly average values for
the concentration of various pollutants in pig slurry before

Biological upgrading to feedstuffs

and after digestion for 10 days at 35

oc

are presented in

tabular form.

See also absts. 663, 667, 678, 684, 688
Biological upgrading - other

Animal wastes

See also absts. 654-655, 658, 662, 665-666, 669, 673,
675-676, 680, 685

658 HOBSON, P. N. The kinetics of anaerobic digestion of
farm wastes. Journal of Chemical Technology and
Biotechnology (1983) 33 (I) 1-20 [En, 51 ref., 9 fig., 3
tab.] Rowett Res. Inst., Bucksburn, Aberdeen, UK.

INDUSTRIAL WASTES
Liquid wastes

The conversion of animal excreta and similar
feedstocks to biogas in single-stage, continuous-flow
anaerobic digesters running in steady-state conditions can be

described in terms of undegradable material and hydrolysis

See also abst. 67 2
653 SANT'ANNA, E. S.; AQUARONE, E. [Sulphite liquor
(black liquor) as substrate for the growth of Candida utrlis:
experimental study.] Licor sulfitico (Iicor negro} como
substrata para o crescimento de Candida uti/is: estudo

experimental. Revista de Microbiologia (1983} 14 (4)
285-289 [Pt, en, 27 ref., 2 graphs, 2 tab.] Cent. Agric. Sci.,
UFSC, Florianopolis, Brazil.
The toxic S02 cone. of the liquor could be reduced to

acceptable levels by heating for 15 min. Detoxified liquor

supplemented with nitrogen, phosphorus and potassium salts
allowed good growth of C. uti/is.

and fermentation of two solid components plus conversion of
acid and hydrogen plus carbon d1oxide to methane. These
reactions, while linked in provision of substrates for the
different bacterial groups, can be reij:arded as separate
continuous-cultures, each with one limiting substrate, but
with nitrogen in excess. The substrate utilisations can then be

described by simple kinetic equations applicable to bacterial
~rowth

in pure-culture chemostats. The degradation of solids
ts the overall rate-limiting reaction and the use of two
biodegradable solids, distinguished more by particle size than
by chemical composition, explains some apparent anomalies
in solids degradation and gas production at different

retention times. While the general principles apply to any
waste, the values of constants used in the equations depend

on the solids in a particular feedstock. Temperature effects

AGRICULTURAL WASTES
See also abst. 666
654 BORDET, A. [Installation for biogas production from
manure.] Installation de fermentation methanique de fumier.
French Patent Application (1982) FR 2 503 980 A2 [Fr]
The installation comprises a square or rectangular tank
with a tight cover, which· forms a space for collecting the
biogas produced prior to its transfer to a storage vessel. The
feed and evacuatiOn arrangements comprise 2 endless chains

one of which passes along the bottom of the tank and the
other near the surface. The direction of the movement of the
chains may be reversed periodically to improve mixing and
enhance gas production.

655

HEYER, R.

[Digester for producing biogas by rapid

fermentation.) Digesteur a fermentation methan'ique rapide
se prCsantant sous forme d'un caniVeau fermenteur. French

Patent Application (1982) FR 2 505 603 A2 [Fr]
Slurry, e.g. from a cowshed, is first subjected to
aerobic fermentation in a simple vessel and then transferred
to a digester where under anaerobic conditions it is

fermented into biogas. The system is preferably sited below
the noor of the cowshed. When the digester finishes the

on digestion are explained by usin& a recently-suggested
formula for modification of the maxtmum growth rates of
the bacteria with temperature. This distinguishes between

mesophilic and thermophilic digestions. Inhibitory effects of
ammonia and high input solids concentrations can also be
described by modification of maximum bacterial growth
rates.

659 SOBEL, A. T .; MUCK, R. E. Energy in animal
manures. Energy in Agriculture ( 1983) 2 (2) 161-176 [En,
21 ref., 13 tab.] Agric. Engng Dep., Cornell Univ., Ithaca,
NY 14853, USA.
The possibilities of energr from animal manures are
reviewed with specific emphasts on biologically produced
heat. The heat energy available, the conditions favourable for
its release, and the amount of energy which is potentially
usable are considered. The fraction of the ultimate energy

available is related to the fraction of volatile solids degraded
and varies with the process. Anaerobic processes release up

to one-third of the ultimate energy in the form of methane.
The fraction of the ultimate energy released from aerobic
processes varies from up to one-third for liquid composting to
a maximum of 80% for storage under slatted floor. A
comparison of the various forms of energy produced is made
to determine the efficiencies of energy utilization systems.

141
Cattle waste
660
HILL, D. T. Design parameters and operating
characteristics of animal waste anaerobic digestion systems.
Dairy cattle. Agricultural Wastes (1983) 5 (4) 219-230
[En, II ref.] Agric. Engineering Dep., Alabama Agric. Exp.
Sta., Auburn Univ., Alabama 36849, USA. From
Agricultural Engineering Abstracts 8, 2784.
Two steady-state simulations were performed at teinp.
of 35' and 60'C for dairy waste. They lead to the following
recommended designs for operation m the mesophilic and
thermophilic ranges, resp.: temp. of 40° and 60°C; influent
VS concn. of 82.5 and 103 gfl and detention times of 8 and
6 days. Since dairy waste is only about half as biodegradable
as beef waste, considerable differences exist in start-up and
recovery techniques. The min. detention times as determined
by these simulations are 8, 6 and 4 days for 35', 40' and
60°C operation, resp.
661 ZOHDY, L. 1.; EL-DIN, S. M. S. B. Evaluation of
digested slurry as a fertilizer. I. Its microbial and chemical
composition and its phytotoxicity features. Egyptian Journal
of Microbiology (1983) 18 (1-2) 69-77 [En, ar, 22 ref., 5
tab.] Soil Microb10l. Unit, Natn. Res. Cent., Dokki, Cairo,
Egypt.
The anaerobic fermentation of cow dung increased its
microbial P.Opulation. Its nutrient content was conserved and
its availability for plant nutrition increased. The effluent and
water extract of digested slurry delayed germination and
considerably reduced seedling ~rowth, but this effect
disap_Peared 5 days after applicatiOn. Spent slurry, sludge
fractiOn, farmyard manure and urea stimulated the seedling
growth of maize.
662 ZOHDY, L. 1.; EL-DIN, S. M. S. B.; KHALAFALLAH,
M. A. Handling and storage of the digested slurry produced
from the biogas digester. Egyptian Journal of Microbiology
(1983) 18 (1-2) 107-114 [En, ar, 13 ref., 3 tab.] Soil
Microbial. Unit, Natn. Res. Cent., Dokki, Cairo, Egypt.
Air drying, adsorption on materials possessing high
absorption capacity and post composting with easily
decomposable agricultural waste materials were evaluated as
methods of handling and storage to overcome the problems
associate with the direct use of digested slurry as manure.
Each method had advantages in particular circumstances.

SPECIFIC WASTE MATERIALS
CeUulosic wastes

See also absts. 689-690
663 ROOKE, J. C.; STULL, J. W.; WHITING, F. M.;
BROWN, W. H. Cellulosic crop wastes ensiled after
rehydration with fluid whey. Journal of Dairf Science
(1983) 66 (10) 2142-2148 [En, 18 ref.] Dep. o Nutr. &
Food Sci., Univ. of Arizona, Tucson, Arizona 85721, USA.
Cotton gin trash was ensiled at 34'C after rehydrating
to 70% moisture with either water or liquid Cottage cheese
whey. Split lots of each rehydrated material were inoculated
with pure cultures of Lactobacillus plantarum prior to
incubation. Weekly analyses for the first 4 wk plus one at wk
8 indicated that whey-rehydrated material ~roduced silage of
better qualitY. than material rehydrated w1th water. Wheyrehydrated silages had less than 100 lactobacilli per g at wk
8 while those with water had 1.84 X 107 fg. The pH values at
wk 8 were 3.94 and 5.56 for silage incorporating whey and
water resp. After wk 2, sporeforming anaerobe counts were
increased more than 10 fold in all silages. Sporeformer
counts remained high in silage using water, whereas the
counts in the whey silages tended to decrease to the original
level. The silages made with whey were superior to those
made with water, having higher DM, N-free extract and
lactic acid contents (31.0, 16.5 and 14.8% compared with
27.7, 10.2 and 5.8%) and lower acid-detergent fibre and
lignin contents (56.2 and 20.7% vs. 64.0 and 23.0%).
Lactobacillus plantarum inoculation did not significantly
affect quality.
DNZ
664 KIRK, T. K.; NAKATSUBO, F.; REID, I. D. Further
study discounts role for singlet oxygen in fungal degradation
of lignin model compounds. Biochemical and Biophysical
Research Communications (1983) 111 (I) 200-204 [En, 16
ref.] FPL, USDA For. Serv., Madison, WI 53705, USA.

The st~dy reexamined a previous contention that
singlet oxygen plays a role in fungal degradation of lignin
[see FPA 6. 992]. Cultures of Phanerochaete chrysosporium
and a photochemical singlet oxygen-generating system were
both capable of cleaving a lignin substructure model
compound. However, the rate of cleavage in D2 0 was the
same as in H20 in the photochemical singlet oxygen~enerating system, indicating that singlet oxygen is not
mvolved. Further studies revealed that products formed from
the lignin compound in a chemical system for generating
singlet oxygen differed from those produced in the
photochemical system, again indicating that singlet oxygen is
not responsible for cleavage of lignin compounds.
665 NEELY, W. C. Factors affecting the pretreatment of
biomass with gaseous ozone. Biotechnology and
Bioengineering (1984) 26 (I) 59-65 [En, 20 ref., 5 fig., 5
tab.] Dep. Chern., Auburn Univ., Auburn, Ala., USA.
Treatment of a wide variety of lignocellulosic biomass
with gaseous ozone results in greatly enhanced susceptibility
to cellulase enzyme hydrolysis and to digestion by rumen
microorganisms so that it can ·be used as ruminant animal
feed or for the production of glucose via enzymatic
hydrolysis. By use of appropriate reaction conditions a useful
degree of such pretreatment may be obtained in 1-2 h
contact time with an ozone consumption of ca. 4-6% of the
dry weight of the biomass.
666 GOULD, J. M. Alkaline peroxide delignification of
agricultural residues to enhance enzymatic saccharification.
Biotechnology and Bioengineering (1984) 26 (I) 46-52 [En,
23 ref., 6 fig., 3 tab.] Northern Reg. Res. Cent., USDA,
Peoria, Ill., USA.
Approximately one half of the lignin and most of the
hemicellulose present in agricultural residues such as wheat
straw and corn stover are solubilized when the residue is
treated at 25°C in an alkaline solution of hydrogen peroxide.
The delignification process is most efficient when the ratio of
hydrogen peroxide to substrate is at least 0.25 (w jw) and the
pH is 11.5. Hydrolysis of the insoluble fraction with
Trichoderma reesei cellulase after alkaline peroxide
treatment yields glucose with almost 100% efficiency, based
upon the cellulose content of the residue before treatment.
Hydrocarbons, Petroleum
667 ZAKI, D.; EL-BADRAWY, S.; NAGUIB, M.; ATEF,
N. Utilization of petroleum products by Pseudomonas
ova/is. Egyptian Journal of Microbiology (1983) 18 (1-2)
99-105 [En, ar, 19 ref., 4 tab.] Bot. Dep., Univ., Cairo,
Egypt.
Seven days incubation at 28°C for P. ova/is in a
hydrocarbon medium was most favourable for gaining best
cell yield and cellular protein particularly with the refined
hydrocarbon components most prominently C 21 -C 22 nparaffins. Refined wax distillation fractions of boiling ran~e
360-400'C were most favourable for cellular protem
production. Higher boiling range refined fractions were more
favourable for cellular lipids and polysaccharide production.
668
WERNECK, A. M.; GONTIJO FILHO, P.
P. [Quantification of tbe degradation of heptadecane and
bexadecane by mycobacteria, using liquid-gas
chromatography.] Quantifica~ao da degrada~o de
heptadecano e hexadecano par micobactCrias atraves da
cromatografia liquido-gasosa. Revista de Microbiologia
(1983) 14 (3) 187-190 [Pt, en, II ref., 4 graphs, I tab.]
Inst. Microbial., Univ., Rio de Janeiro, Brazil.
In studies with 4 strs. of M[ycobacterium] fortuitilm
and I of M. trivia/e isolated from soil and sewage,
hydrocarbon consumption was determined and profile of
degradation of diesel fuel and petroleum compared.

NITROGEN
See also abst. 687

PHOSPHORUS
See also abst. 687
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SPECIFIC INDUSTRIES

aroma properties.

Food industry

674 HOFMAN, M. J. A.; DEDECKER, D.; NGUYEN, N. V.;
DECLEIRE, M.; TERMONIA, M.; WALRAVENS, J.; DOURTE,
P.; MOITE, J. C.; MONSEUR, X. Lactic acid from sour
whey. Process Biochemistry (1983) 18 (4, Supplement) xi
[En] Afdeling Chemiurgie, Ins!. voor Scheikundig
bnderzoek, Museumlaan 5, 1980 Tervuren, Belgium.
A process for the production of lactic acid involves
fermentation of whey ultrafiltration permeate with a
Lactobacillus helveticus starter using a computer-controlled
on-line optimization programme, combined with lactic acid
recovery by ion-exchange chromatography. Off-flavour
formation is said to be completely under control and the
lactose content of the effluent is reduced to less than 0.5%
wjv. The conversion of lactose into lactic acid is above 60%
and the recovery of lactic acid from the fermented permeate
is ue to 99%. Lactic acid concn. of up to 40% are technically
feas1ble, but in experiments they were limited to I 5% to
avoid corrosion of equipment.

669 GRAUMLICH, T. R. Potential fermentation products
from citrus processing wastes. Food Technology (1983) 37
(12) 94-97 [En, 44 ref.] University of Florida, Citrus
Research and Education Center, Lake Alfred, FL 33850,
USA.
A review and discussion of these wastes as sources of
ethanol, wine, methane, protein, and (less importantly) of
amino acids, pyruvic acid, 2,3-butylene glycol and pectin.
Fermentation industry
670 VANETTI, M. C. D.; SILVA, D. 0.; BORGES, A.
C. [Growth of bacteria of tbe genus Bacillus in distillery
slops with or without addition of urea and sodium phosphate.]
Crescimento de bacterias do genera Bacillus em vinha~
suplementada au n§o com ureia e fosfato de s6dio. Revista
de Microbiologia (1983) 14 (4) 233-238 [Pt, en, 17 ref., 8
graphs, 2 tab.] Lab. Microbiol., Univ. Vi~sa, MG, Brazil.
Bacterial growth was unaltered in sterilized distillery
slops of sugarcane molasses with 1% urea, at pH 6.5-7. On
adding 2% sodium phosphate the adaptation phase and
growth rate were reduced.
671
VANETTI, M. C. D.; SILVA, D. 0.; BORGES, A.
C. [Characterization and content of protein and essential
amino acids of four isolates of Bacillus from sugarcane
distiUery slops.] Caracteriza~o. tear proteico e amino3.cidos
essenciais de quatro culturas de Bacillus isoladas de vinha~
represada. Revista de Microbiologia (1983) 14 (3) 197-201
[Pt, en, 18 ref., 3 tab.] Lab. Microbiol., Univ. Vi~osa, MG,
Brazil.
All the cultures grew in sterilized slops from molasses
at pH 6.5-7. The opt. temp. varied from 35'C to 45' and
the protein content from 47% to 73.2%. Tryptophan was the
limiting amino acid for all the isolates.
Canneries

672 JONES, J. L. Expensive discharges from cannery row.
Water Engineering and Management (1983) 130 (12) 33-38
[En, 4 fig., 2 tab.] SRI International, Menlo Park, Calif.,
USA.
Ten cities in Calif. were surveyed for wastewater
systems used, and charges made for treatment of cannery
wastewaters. Selected data on cannery wastewater volUmes
and loadings for some of the major commodities processed in
Calif. on a seasonal basis, and information obtained from
specific canneries in San Jose, were used to specify the
characteristics for a typical cannery. Estimated annual
chargeS in the various cities for wastewater treatment from a
typical cannery varied widely.
Dairies

See also abst. 663

675
MARWAHA, S. S.; KENNEDY, J. F. Alcohol
production from whey permeate by immobilized and free cells
of Kluyveromyces marxianus NCYC 179. Process
Biochemistry (1983) 18 (4, Supplement) xi [En] Dep. of
Chern., Univ. of Birmingham, Birmingham BIS 2TT, UK.
Immobilized and free cells of Kluyveromyces
marxianus NCYC 179 and Saccharomyces cerevisiae NCYC
240 were compared for their ability to metabolize lactose
from whey permeate for ethanol production in batch
fermentation. The latter was found inefficient. whilst K.
marxianus NCYC 179 completely consumed whey lactose
with concurrent production of 42.6 g ethanol/1, when the
fermentation was carried out at pH 5.5 and 30'C. Of the 2
gels, i.e. sodium alginate and K-carrageenan, tested for their
efficiency to entrap the cells, the former at 2% (w /v)
retained a cell load of 120 g wt.fl for optimum alcohol
fermentation. Results of expenments on continuous
fermentation of whey permeate in packed-bed reactors for
ethanol production are also discussed.
676
MARWAHA, S. S.; KENNEDY, J. F.; SETHI, R.
P. Vitamin 812 production from whey and simulation of
optimal cultural conditions. Process Biochemistry ( 1983) 18
(4, Supplement) xi (En] Dep. of Microbiol., Punjab Agric.
Univ., Ludhiana, Indm.
Propionibacterium shermanii 566 was reported to be
an efficient strain, among 3 propionibacteria tested, for
producing vitamin Bl2 from whey, with 24-h inoculum, 5 mg
~ronfl and 4% whey lactose concn. being selected as optimal
for the fermentation. The yield was further enhanced by
addition of D-glucose and (NH 4 ),HP04 • Under optimal
culturing conditions the organism metabolized 5.12 ~g
vitamin Bl2/ml culture and was beneficial in reducing the
BOD of the substrate.
677

673 KRISHNAMURTI, R. Utilization of concentrated cheese
whey for the production of protein concentrate fuel alcohol
and alcoholic beverages. Dissertation Abstracts
International, B {Sciences and Engineering) (1983) 43 (12)
3907-3908 [En, 22lpp., Order No DA8309541] Cornell
Univ., Ithaca, New York 14850, USA.
Whey protein concentrate (WPC) containing 45% total
protein was used to fortify orange juice up to 2.07% and
chocolate milk up to 5.88% total protein levels; the products
were acceptable to about 90% of a panel of 24 personnel.
SO% of the sucrose usually added to chocolate milk was
replaced by lactose in the WPC. Kluyveromyces fragilis
NRRL Y2415 adapted to 24% lactose, when used to ferment
demineralized permeate at 30'C, produced 13.7% ethanol
after 34 h, conversion efficiency being 84.26%. In a study of
3 yeast fermentations of permeate, one strain was selected
for its ability to produce 9.5% ethanol rapidly; 60% of total
protein in the wme was removed by pre-swelled bentonite,
and charcoal effectively removed green colour and whey taint
giving a sweet wine that could be fortified with whey wine
distillate. Undesirable aroma properties in whey permeate
were associated with
and
compounds and their
derivatives, but alcoholic fermentation of permeate and
subsequent distillation produced compounds with desirable

c4

c6

[Products obtained from whey.] Les produits obtenus
lactoserum. Revue Laitiere Franfaise (1983) No.
422, 44-47 [Fr]
Products obtained at present from whey include dried
whey having a number of uses, such as a carrier for the
drying of meat and fish autolysates, vegetable extracts and
bacterial cultures; protein products produced by heat/acid
coagulation or ultrafiltration; yeast products made using
Kluyveromyces Iactis and K. {ragilis or Candida or Torula
spp.; deproteinized enzymicafly hydrolysed whey products
usmg ~3-D-galactosidase; alcohol, and concentrated whey (e.g.
to 25-30% TS) for use in silage making.

a partir du

678 SANDHU, D. K.; W ARAICH, M. K. Conversion of
cheese whey to single-cell protein. Biotechnology and
Bioengineering (1983) 25 (3) 797-808 [En, 28 ref.] Dep. of
Bioi., Guru Nanak Dev. Univ., Amritsar-143005, India.
13 yeast spp. belonging to 9 genera were screened for
the production of single-cell protein (SCP) using cheese whey
as the substrate. Cheese whey supplemented with minerals
and yeast extract proved to be the best medium for yield,
lactose utilization, biomass production and conversion
efficiency. Production of /l·D-galactosidase was studied in
Brettanomyces anomalus, Kluyveromyces fragilis,
Trichosporon cutaneum and Wingea robertsii; the last proved

!43
to be the best strain combining high yield with shorter

incubation period.
679
['Bio-Compact Reactors' for biological dairy effluent
treatment.[ Bio-Compakt-Reaktoren zur biologischen
Abwasserbehandlung in Molkereien. Deutsche

Molkerei-Zeitung {1983) 104 (40) 1220-1221 [De]
A branch factory of the Bavarian Dairy Enterprise

Nfirnberg, German Federal Republic, processing daily 350
000 I milk into cheese, has installed a prototype of a
biological effluent treatment plant (manufactured by ABMS,
Niirnberg) in the basement beside an existing neutralization

tank. The installation with a rated infinitely variable
throug,hput of 3000·17 500 I effluent/h and occupying about
50 m features a continuous tubular reaction channel
provided with an air distribution

s~stem

which ensures an

optimum oxygen supply. After pasSing through the reactor,
the effluent is aerated in a silo tank. The first results

obtained showed that on av. 70-75% BODs reduction can be
achieved with max. values attairting 96%. The installation

can be easily enlarged by adding more reactor modules. The
cost of degrading I kg BOD, is assessed at about DM0.20.
The installation is controlled fully automatically. It is used
for pre-treating dairy effluent {efficiency demanded is about

65%) prior to discharge into a public sewerage system.
680
POMAR, F. T.; MEINARDI, C. A.; BACCA, J.
A. fUsing whey to produce p-galactosidase.] Obtenci6n de
~-ga actosidasa usando suero de leche. Revista de Ia
Asociacion Argentina de Microbiologia {1983) \5 (I) 9-17
[Es, en, 18 ref.] Dep. de Microbial. y Enzimologia, Inst. de
Biotecnologias, Umv. Nacional del Literal, Santa Fe,
Argentina.
Successful results have been obtained in laboratory-,

semi-pilot-, pilot-and industrial-scale trials on producing /3-Dgalactosidase from Saccharomyces fragilis DBL 507 grown
on lactose media derived from whey, using a column
fermenter. On a semi-pilot scale with a 1 1 load, the lactose

content of the medium decreased from 6.25 to about I% in 7
h at 30-32'C, and the number of S. fragilis cells increased
from 4 X I 07 to about 6 X 108/mi. 90% of the /3-Dgalactosidase activity was retained after spray drying. The

pH optimum of the enzyme was 6.7.

effluent.] Abwasserbeseitigung. Richtlinien fiir
Molkereiabwasser. Vorbehandlung von Molkereiabwasser.

Deutsche Milchwirtschaft {1983) 34 {29) 970-972, 978 [De]
Landesvereinigung Nord-Rhein Westfalen, German Federal

Republic.
Technical data are tabulated for dairy factory effluent

pre-treatment installations involving activated sludge method;
flocculation flotation in combination with animal feed
production; fat separation with air-blast flotation; anaerobic
digestion of highly contaminated effluent, with aluminium

sulphate treatment; and treatment by louver-separator filled
with lime and metal·salts and percolating filter bed.

Examples of castings of these procedures are presented. The
relevance to dairy factories of the Ordinance of 25 1une-·

1982 on sedimentation sludge is discussed.
F.

MADDOX, I. S.; GAPES, J. R.; LARSEN, V.
Production of n-butanol from whey ultrafiltrate,

Chemeca {1981) 535-542 [En, 6 ref.] Biotech. Dep., Massey
Univ., Palmerston North, New Zealand.
Production of n·butanol from sulphuric acid casein
whey ultrafiltrate was investigated using laboratory·scale
fermenters. A series of experiments examining the effects of
pH and method of maintaining anaerobic conditions on

production rates and yields indicated that the head-space

whey or permeate); addition of ammonium sulphate is
necessary. One·stage production of single cell protein is
possible using lactose.fermenting aerobic yeasts (K. fragi/is,

Candida uti/is etc.). The yeast produced and utilized in
animal feeding (as milk replacement in calf rearing) is

currently offered in the German Federal Republic at approx·.
DM1.40/kg.
·
684 FODA, M. S. New microbial potentials for production
of fungal enzymes and proteias from whey. Egyptian Journal
of Microbiolozy {1983) 18 {1-2) 151-160 [En, ar, 12 ref., I
fig., 4 tab.] Microbial Chern. Lab., Natn. Res. Cent., Dokki,
Cairo, Egypt.
·
Appropriate salt·tolerant fungal cultures were selected
for recycling sweet rennet and salted wheys. Certain strains
of Aspergillus flavus. A. niger, A. ochraceus and A. terreus

gave yields of 1.5-30 g dry weight based on growth in wheys
contamig up to 15% sodium chloride.

685
B.

JANSSENS, J. H.; BERNARD, A.; BAILEY, R:
Ethanol from whey: continuous fermentation with c:eU

recycle. Biotechnology and Bioengineering (1984) 26 {I)
1-5 [En, 17 ref., 2 fig., 2 tab.] Solar Energy Res. Ins!.,
Golden, Colo., USA.
Cheese whey lactose was· fermented in a two--step

process. An aerobic fed batch operation was used initially to
allow biomass build·up in the absence of inhibitory ethanol
concentrations. In the anaerobic ethanol~producing second
step, a strain of Kluyveromyces fragilis selected on the basis
of batch fermentation data had a maximum productivity of

7.1 g ethanol/1/h at a dilution rate of 0.15 h- 1, while

681 BROCKMANN, H. H. [Effluent disposal. Guidelines on
dairy factory effluent. Pre-treatment of dairy factory

682

{1981) No. 3, 135-140 [De, en, 10 ref.] .Bundesanstalt fOr
Milchforschung, D-2300 Kiel, German Federal Republic.
With a cheese production of 800 000 t, the quantity of
whey produced in the German Federal Republic in 1979
reached 5.6 X 106 I about 1.7 X 10 6 t bemg returned to
breeders and 2 X 10< t processed into dried whey {118 466
tl, about I X 106 I being used for lactose productiOn (45 465
t and about I X 106 I for dried feed (69 520 t). Besides
biogas production, lactic acid can be produced by
thermophilic lactic acid bacteria, such as Lactobacillus
bulgaricus, grown at 45-50'C in the presence of CaCO,.
Ethanol can be produced from whey by lactose-fermenting
yeasts, such as Kluyveromyces fragilis, grown at 25°C at pH
4-6, the DM content varying between 5 and 15% (concn.

~as

pressure is important for satisfactory butanol fermentation

and that H2 is the important moiety involved. Sparging or

achieving the goal of zero residual sugar concentration.
Sugar refineries

686 SANDHU, D. K.; KAUR, B.; SIDHU, M. S.; SINGH,
S. Association of Aspergillus fumigatus with sugar-cane
bagasse, biochemical and physiological studies. Transactions
of the British Mycological Society (1983) 81 {2) 213-219
[En, 23 ref., 7 fig.] Dep. Bioi., Guru Nanak .Dev Univ.,
Amritsar, India.

A. fumigatus degraded sugar-cane bagasse better than
wheat and paddy straw. In liquid cultures it produced
cellulase. xylanase, pectinase and protease when provided
with sugar-cane bagasse, wheat and paddy straw as C
sources. Enzyme production was higher on bagasse than on
wheat and paddy straw. Max. growth occurred on glucose

and xylan and min. on carboxymethyl cellulose when used as
sole C sources. Production of cellulase and xylanase was
max. on xylan, pectinase on pectin and protease on glucose.
Neither cellulase nor pectinase activity was detected in
glucose medium.
Chemical industry

687

MURAYAMA, T.; IEHANA, M.; TENDO, T.

[Removal

of nitrogen and phosphorus compounds in the waste water of

food processing factories.] Journal of Japanese Society of
Food Science and Technology {1982) 29 {II} 680-684 [Ja,
en, 8 ref.] Hiroshima Food Res. Inst., 12-70

sweeping of the medium with H2 gas at atmosphenc pressure
was unsatisfactory. Design and costing for a fermentation

Hijiyama-honmachi, Minami-ku, Hiroshima·shi, 730 Japan.

Increasing throughput or extending the production season by
storage of cone. whey would decrease production costs.

N:P effluents gave a high N content in the sludge, and low
N:P ratios gave a high P content. On standing for 24 h, part
of the P was resolubilized from the sludge into the

683

supernatant, whereas N contents were reductively. decreased·
under .anaerobic conditions. P cont~nts of •1Vdge-~tcat.6d'~

plant with whey flow rate 300 m3/day over 270 days in
operation showed an av. production cost of $1.14/1.

TE!.IBER, M.

[The utilization of whey by

mic:robiolcflical processing.] Die Verwertun~ von Molke
durch mikrobiologische Verfahren. Wissenschajt und Umwe/t

·

In this study, effluent from a skim milk factory
containing various amounts of N and P was treated with
activated sludge to determine the amounts removed. High

effluent were decreased by cultunng Chlorilla 1n the
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supernatant for 6 days. [From En summ.]
Pulp and Paper industry
688
EL-MASRY, H. G.; MANSOUR, 0. Y.; FODA, M.
S. Production of single cell protein on black liquor of pulp
mills in Egypt. Egyptian Journal of Microbiology (1983)
18 (1-2) 87-98 [En, ar, 17 ref., 8 tab.] Lab. Microbial
Chern., Natn. Res. Cent., Dokki, Cairo, Egypt.
A comparative study on the utilization of different
types of black liquor hydrolysates for the production of yeast
protein was performed. Out of 24 cultures tested Candida
tropicalis IF0006 exhibited promising growth and was chosen
for further studies. Removal of lactones and furfural from
the liquor gave a marked increase in the growth and protein
yield. The use of ~hysically treated liquor hydrolysate, in
conjunction with mmeral salt mixture at pH 4.5 and with
adequate aeration and inoculum size gave a yield of 23.9 g/1
yeast cells and about 6 g/1 crude protein on dry weight basis.
Water treatment plants

See also abst. 644

BIODEGRADATION ORGANISMS
Microorganisms

See also abst. 668

Bacteria
See also absts. 667, 670-67 I, 67 4
689
LAMED, R.; SETTER, E.; BAYER, E.
A.
Characterization of a cellulose-binding,
cellulase-containing complex in Clostridium thermocellum.
Journal of Bacteriology (1983) 156 (2) 828-836 [En, 24
ref., 8 fig., I tab.] Biotechnol. Cent., Tel Aviv Univ., Israel.
The isolation and biochemical characterization of the
extracellular form of a cellulose·hinding factor (CBF) from
C. therrnocellurn is described. The results are consistent with
the contention that the CBF comprises a discrete,
multisubunit complex or group of closely related complexes
which exhibit separate antigenic and multiple cellulase
activities in addition to the property of cellulose binding.

Gc\odesie, 15 April 1982. The following papers, with reports
of discussions, are presented:
Poliquin, J. [Wood: material from a living source.]
Bois: materiau d'origine vivante. 5-38 [Fr, 10 ref.] Wood
anatorqy and chemistry and its relation to pathogenic fungi.
Unligil, H.H. Microbiological deterioration of forest
products. 41-68 [En, 12 ref.]
Fortin, Y. [Effects ot biodegradation of wood on its
mechanical properties.] Effets de Ia degradation biolofique
dubois sur ses propri6t6s m6caniques. 71-86 [Fr. 35 ref.
HOsli, J.P. [Preserving wood through good construction
methods.] Preservation du bois par des moycns de
construction. 91-100. [Fr]
Bruderrnann, G.E. Preservatives and their applications.
105-118 [En]
Cote, J. [Rediscovering wood.] Redecouvrir de bois.
123-125 [Fr]
692
VENTER,
B.
G.;
BOTHA,
W.
C.
(EDITORS) [Proceedings of the symposium on the purchase
of milk on a quality basis, February 1983.] Tegniese
Mededeling (1983) No.188, 43 pp. ISBN 0-621-07969-3
[Af, en]
Investigations into methods for determining the
microbiological composition of milk are described. The
manual plate loop ·technique was shown to be useful for
bacterial counts of between 20 000 and 350 000/ml milk.
The development of platform tests, to evaluaie the
bacteriological quality of raw milk, is also described.
693 KURATA, H.; HESSELTINE, C. W. (EDITORS) Control
of tbe microbial contamination of foods and feeds in
international trade: microbial standards and specifications.
Tokyo, Japan; Saikon Publishing Co., Ltd. (1982) xxi + 342
pp. ISBN 4-7820-0051-0 [En]
This comprises the Proceedings of the Fourth
International Symposium on Toxic Micro Organisms, United
States-Japan Conference on the Development and Utilization
of Natural Resources Toxic Micro-Organisms Panel, held in
Tokyo on Oct. 6th-8th, 1981. Sessions at the conference
covered microbiological problems on meats, meat products
and feeds, microbiological problems on marine and
freshwater fish and fishery products, mycotoxins and
microbiolo~ical standards and specifications for foods and
feeds in mternational commerce. Relevant papers are
abstracted elsewhere.

BOOKS

See also absts. 529-530, 566-568

694
HEINZE, K. (EDITOR) [Manual of pest control.
Volume IV. Pests of stored products and materials (stored
product protection).] Leitfaden der Schiidlingsbekiimpfung.
Band IV. Vorrats- und Materialschiidlingc (Vorratsschutz).
Stuttgart, German Federal Republic; Wissenschaftliche
Verlagsgesellschaft mbH (1983)
Ed. 4, 348 pp. ISBN
3-8047-0622-3 [De, many ref., 152 fig., 245 X 170 mm,
Price DM 170] Biologische Bundesanstalt fiir Land- und
Forstwirtschaft, D-1000 Serlin-Dahlem.
In this 4th volume of a 4th, completely updated,
edition of a manual of pest control from the German Federal
Republic, 5 contributors deal thoroughly with pests of stored
products, control measures in stored-product protection,
fungal damage to stored products and pests of materials. It is
intended as a reference work for those concerned with storedproduct protection as well as for students. The 1st section, on
stored-product pests including arthropods, contains
information on the biology and harmfulness of each
organism, while in the 2nd, on control measures, details are
given of preventive and precautionary measures, and
chemical, mechanical and biotechnical methods of pest
control. The 4th and final section, on pests of matenals,
contains information on the insect pests of wood and wood
products. leather, plastics and various other materials.
Illustrations (line drawings and black-and-white photographs)
are included of some of the organisms and the damage
caused by them.

691
H6SLI, J. P.; BRUDERMANN, G. E. Preventing
deterioration of wood in structures. 'Prevention centre Ia
deterioration du bois dans les constructions. Note Technique,
Departement d'Exploitation et Utilisation des Bois,
Universite Laval (1982) No. 9, vii + 139 pp. [En, Fr, 57
ref.]
Proceedings of a seminar for architects and engineers
held at the Universite Laval, Faculte de Foresterie et

695 SoUTHGATE, B. J. Handbook on seed insects of
Acacia species. Rome, Italy; Food and Agriculture
Organization (1983) 30 pp. [En, 36 ref., 6 fig., 230 X 155
mm, also available in French and Spanish]
This handbook on insects that infest the seeds of
Acacia spp. (in the field and after harvest) is one of a series
intended for professional staff involved in field operations. It
provides a review of current knowledge concerning these

690

BAYER, E. A.; KENIG, R.; LAMED, R.

Adherence of

Clostridium thermocellum to cellulose. Journal of
Bacteriology (1983) 156 (2) 818-827 [En, 28 ref., 5 fig., 3
tab.] Biotechnol. Cent., Tel Aviv Univ., Israel.
The adherence of C. thermoce//um was determined to
be selective for cellulose and was not significantly affected by
various parameters including salts, pH, temp., detergents or
soluble sugars. An adherence-defective mutant of the parent
str. was isolated. When grown on cellobiose, this mutant
lacked the cellulose-binding factor (CBF) found on the
parent cell surface and exhibited reduced cell-associated
cellulolytic activity.
Fungi

See also absts. 653, 664, 685, 688

REPORTS
See also abst. 359

CONFERENCES
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pests, with information on the recognition, taxonomy,
onjuriousness and biology of Coleoptera (especially bruchids),
Hemiptera, Lepidoptera and Hymenoptera, followed by an
account of the effects of bruchids on seed collection
(including preventive measures and the examination of
harvested seed) and control measures (including chemical
control, and the natural enemies of bruchids and their

possible use in biological control). The identification and
storage of collected and bred insect material are dealt with

in an appendix.
696

PURKAYASTHA, S. K.

Indian woods. Their

Symplocaceae. Delhi, India; Controller of Publications
(1982) viii + 172 pp. [En, many ref in text, 30 pl. No. PFRI
177, Price Rs145, £16.91, $52.20] Wood anatomy Br., For.
Res. Ins!., Debra Dun, UP, India.
[See FA 34, 7265] Descriptions are given of the
structure, identification, ,Properties (strength, seasoning,
durability, working properties, pests and decay) and uses of
the woods of I 68 ondigenous trees from I 1 families, each
dealt with by various authors. Uses of other parts of the tree
are also noted. In addition, there are brief descriptions of the
gross structure of the wood of 62 indigenous shrubs and 34
Burmese trees represented in the Institute Xylarium.
Appendices give values for the mechanical properties of 29
species, indicate the salient macroscopic features of each

genus (both in tabular form) and give a classification of
species and genera by uses (agricultural implements,
ammunition boxes, battens etc.).

697 SINADSKii, Yu. V. [Pests and diseases of birch.]
Bereza. Ee vrediteli i bolezni. Moscow, USSR; Nauka (1973,
reed. 1983) 216 pp. [Ru, en, 141 ref., many pl. X, Price 0.83
r] Cent. Bot. Gdn., Moscow, USSR.
An introductory guide with special reference to Betula
alba in the USSR. There are 4 sections: general information
on birches; inseCts and other pests, arranged by the type of
damage; diseases similarly classified (including fungal

damage to stored timber and wood products); and methods
of control. The work concludes with a systematically

arranged check list of pests and pathogens, noting the plant
part attacked and serving as an index; the list includes many
species not mentioned elsewhere in the text.

698 SINADSKil, Yu. V. [Pests and diseases of )line.]
Sosna. Ee vrediteli i bolezni. Moscow, USSR; Nauka (1983)
341 pp. [Ru, 621 ref., many pl., Price 2.80 r] Cent. Bot.
Gdn., Moscow, USSR.
A fuide to the protection of pines [especially Pinus
sylvestris in the USSR, compiled on the same lines as the
author's recently noticed] work on birch. The sections on

damage to timber deal with insect pests as well as fungi. The
check list quotes 560 species of fungi (not all mentioned in
the text), the same number of insect pests, 84 species of
nematodes (this section differs from the others in being

based mainly on reports from the USA and elsewhere), mites
and vertebrates. The nomenclature of the fungi is modern,

that of the insects not always so.
699 MCDoNALD, D. P. International 1!e5ticide directory.
(Ed. 3). International Pest Control (1983) 25 (5 (Suppl.) )
80 pp. [En, See FA 44, 3998, FPA 7, 1623, Price £10] 238A
High St., Uxbridge, Middx. UB8 1UA, UK.
700 WEISS, E. A. Oilseed crops. London, UK; New
York, USA; Longman (1983) x + 660 pp. ISBN
0-582-46338-6 [En, many ref., !52 fig., 171 tab.]
The chapters on individual oilseed crops each contain a
section on diseases, including storage disorders.

SMITH, D.; ONIONS, A. H. S.

maintenance of living fungi.

Chapters on diseases and injuries of deciduous tree
fruits, small fruits and sub-tropical fruits during marketing
are included in this completely revised edition.

703

GANGOPADHYAY, S.

Current concepts on fungal

diseases of rice. New Delhi, India; Today and Tomorrow's

identification, properties and uses. Volume IV. Myrtaceae to

701

702
R VALL, A. L.; PENTZER, W. T. Handling,
transportation and storage of fruits and vegetables Volume 2.
Fruits and tree nuts. Westport, Conn., USA; AVI Publishing
Company, Inc. (1982) Ed. 2, 610 pp. ISBN 0-87055·410-7
[En, Price $57 .50]

The preservation and

Slough, UK; Commonwealth

Agricultural Bureaux ( 1983) vii + 51 pp. ISBN
0-85198-524-6 [En, 64 ref., 11 fl.• 16 tab.]

Sections on the growth o cultures (media, temp., light,
aeration, pH and water activity); preservation techniques,
comprising continuous growth (frequent transfer, storage
under mineral oil, soil storage, water storage) and drying and
preservation by induced dormancy (silica gel storage, freeze
drying and hquid nitrogen storage); and comparison of
preservation methods are followed by appendices on media
formulae, growth conditions and preservation techniques of
common fungi, sporulation induction by near-UV light,
prevention of mite mfestations and a list of suppliers.

Printers & Publishers (1983) xvi
fig., Price Rs 195.00, $39.00]

+ 349

pp. [En, 480 ref., 31

The book contains chapters on each of the important
diseases (covering all aspects of disease management), on
seedborne fungi, and on mycotoxins in rice. A bibliography
and index are appendC:d.
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Fusarium sulphureum, potatoes 393
Fusarium trit;inctum, mycotoxins, silage
297
Gamma radiation

Ceratitis capitata, fruits

364
chestnuts 351
control, Botrytis cinerea 383
Garlic, insecticidal properties 320

Geotrichum
butter, Egypt 415
yoghurt 410

Geotrichum candidum, tomatoes, control
385

Geotrichum penicillatum, tomatoes, control
385
German cockroach (see Blattel/a

germanica)
German Federal Republic
maize, toxinogemc fungi 318
stored products pests 251
waste water treatment 650
whey. biological treatment 683
Gibberella avenace11, potatoes 393

Gibherella fujikuroi, mliize, health hazards
319
Glass, Sitophilus granarius. silica

631

Glomerella cingulata
guavas 373
pawpaws, hypobaric storage

374

Glyptotermes brevicornis, timbers, New
Zealand 533
Gnathotrichus retusus, trapping, Canada
543
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Subject Index
Gnatltotriclrus sulcatus, trapping, Canada

543
Goat milk

bacteria

440

enterotoxins 434
Grain dust
fungi, health hazards

mycotoxins

317

310

Grain stores

Cephitinea colonel/a 609
Cephitinea colongella 609
Ephestia elutella 609

Granosan, millets, fungi

328

Grapefruits

packaging, storage quality

367

Penicillium digitatum, storage quality

367
Grapes
Botrylis cinerea, control 383
controlled atmosphere storage 381
microflora 382
Greece, feeds, aflatoxins 300

Green gram, mycotoxins

301

Groundnut oilmeal

aflatoxins, nutritional value 291
mycotoxins 30 I
Plodia interpunctella 618
Groundnuts
controlled atmosphere storage 354
insect pests, Somalia 353
mycotoxins, aflatoxins 286
Plodia interpunctella 618
Growth regulators, directories 699
Guavas
Dichotomyces cejpii 376
fungi 373

Hay
Cometacarus rhodopensis 638
mycotoxins 295
Health hazards
bacteria, ice cream 421
fungi, grain dust 317
milk, microbial contamination 448
Heat treatment, milk 477
Herbicides, directories 699
Hessian, Sitophilus granarius, silica 631
Hexamethyldistannane, control, insects 637
Homes
mites 639
Xy/etinus peltatus 535
HT~2 toxiin, detection, liquid
chromatography 289
HT·2 toxin, estimation 316
Hydrocarbons
biodegradation, Mycobacterium 668
utilization, Pseudomonas ova/is 667
Hydrogen cyanide, control, Triboliu~
castaneum 628
Hylotrupes bajulus, structural wood 537
Hypobaric storage, pawpaws 374
Hypophosphorus acid, preservation, cheeses
507
Ice cream
bacteria, health hazards 421
microbial contamination 413
microbial counts 422
microbiological quality, indicator
organisms 416
quality controls 420
Jmazalil
Geotrichum, tomatoes 385 ·
Penicillium, resistance 642
Imitation cream, microbial contamination
247
Incense, insecticidal.properties 604
India
Aphyllophorales, distribution · 593
ice cream, microbial counts 422
mangoes, postharvest storage decay 366
timbers, books 696
wood destroying fungi, distribution 593
Indonesia, wood presen·ation 546
Infant .foods
Bacillus cereus 585
enterotoxins 272
Clostridium botulinum 248
Staphylococcus aureus, entert;Jtoxins 272
storage quality, Limulus test 417
Inorganic salts, wood preservation,
Chaetomium globosum 566
[ru;ect pests
Acacia, books 695
Betula alba, damage 697

Insect pests contd.
cereals
fumigation 308
insecticides 308
dried fruit, packaging •materials 386
fenfluthrin 641
groundnuts, Somalia 353
maize
fenitrothion 314
malathion 314
Pinus. damage 698
stored products, control 250
Insecticides
directories 699
insect pests, cereals 308
rice 324
Insects
cereals, sampling 311
wood, alkylammonium compounds 568
lprodione
fungi, mangoes 366
strawberries, Botrylis cinerea 380
Isoprothiolane, control, aflatoxins 282
lsoptera
control, fluorinated lipids 596
timbers 619
Brazil 519
control 540
diiodomethyltolyl sulphone 563
resistance, Brazil 542
Italy
timbers, insect pests .544
wood preservation 572
Japan
feeds, Salmonella 294
foods
animal products, standards 254
hygiene 242
mycotoxins, foods 280
Salmonella, meat 401-402
Vibrio, seafoods 396
Joinery, preservation, testing 571
Joints (timber), preservation, testing 571
Kalotermes banksiae, timbers, New_ Zealand
533
Klebsiella, milk 456
Klebsiella ozaenae, milk 459
Kloeckera, yoghurt 410
KlUl'eromyces fragilis, w,hey, biological
treatment 683
Kluyveromyces, yoghurt 410
Kluperomyces fragilis
biodegradation, whey 678
fermentation, whey 673, 677
single cell proteins 678
whey, ethanol production 685
Kluyveromyces lactis, fermentation, wiley
677
Kluyveromyces marxianus, fermentation.
whey 675
Kola nuts
Balanoqastris kolae, insecticides 352
insecticides 352
Sophrorhinus, insecticides 352
Lache acid, production, whey 674, 683
Lactobacillus
cheeses 512
meat 583
milk 439
Lactobacillus bulgaricus, whey, biological
treatment 683
Lactobacillus casei, milk 438
Lactobacillus heiPeticus, fermentation, wiley
674
Lactobacillus plantarum
milk 438
silage making
cellulosic wastes 663
whey 663
Lactobacillus viridescens, meat 583
Lactose, production, whey 683
Lagoons, enterovirus 644
Lasioderma serricorne
coffee meal, attraction 356
control
growth regUlators 357
hexamethyldistannane 63 7
repellents 603
sex pheromones 600
foods, Brazil 307
tobacco, attraction 356
Lead sheathing, Xylocopa nasalis, China
578

Leather, pests 694
Legislation
waste water treatment
Austria 648
Belgium 645
France 647
Netherlands 649
Switzerland 646
Lemons
Penicillium digitatum, thiabendazole
375
Penicillium italicum, thiabendazole 375
storage decay, packaging 368
Lentil flour, Tribolium confusum, sex ratio
347
Lentinus lepideus, wood preservatives,
Cu-Cr-B-F 561
Lentinus squarrosulus,. Terminalia, wood
pulp yields 528
Leptinotarsa- decemlineata, potatoes, methyl
bromide 388
Leuconostoc paramesenteroides, milk 439
Lignin
biodegradation, fungi 664
Phanerochaete chrysosporium 515-516
Sporotrichum pulverulentum, physiology
514
wood preservation 523
Limnoria tripunctata
marine structures 545
timbers 545
wood preservatives 545
Limulus test
bacteria, foods 262
dairy products, storage quality 417
Lindane
insect pests 595
kola nuts 352
Oryzaephilus surinamensis, resistance
623
Tribo/ium castaneum, resistance 623
Liriodendron tulipifera, Xyletinus peltatus,
moisture content 535
Lobsters, Vibrio, Japan 396
Luminescence, bacteria, foods 263
Lyctus africanus, timbers, Italy 544
Lyctus brunneus
control, insecticides 613
timbers, Italy 544
Lyctus hipposideros, timbers, Italy 544
Lyctus planicollis
importation, Europe 539
timbers 539
Italy 544
Macrotermes bellicosus, timbers 619
Macrotermes subhya/inus, timbers 619
Madura pomifera
decay, resistance 525
fung1, resistance 525
Magnolia ob~ata, wood preservation 552
Maize
aflatoxins 315
Gibberella fujikuroi, mycotoxins 319
insect pests 313
fenitrothion 314
malathion 314
mycotoxins
aflatoxins 286-287
deoxynivalenol 284
estimation 316
Oryzaephilus surinamensis 307
Prostephanus truncatus 611
Sitophilus 313
Sitophilus zeamais 307
Sitotroga cerealella 307
toxinogenic fungi, German ·Federal
Republic 318
Tribolium castaneum 307
Maize meal, mycotoxins 301
Malathion
control, Tribolium castaneum 627
degradation, wheat 330, 332
insect pests 595
faba beans 344
maize 314
Oryzaephilus surinamensis, resistance
623
resistance, insects 634
Rhyzopertha dominica, resistance 623
Tribo/ium castaneum
resistance 623
wheat 332
Mali, cereals, storage 308
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Micrococcus, dried milk products, health
hazards 458
Micrococcus flavus
inhibition
Lactobacillus acidophilus 440
Streptococcus thermophilus 440
milk 440
Microflora
cheeses 499
ewe milk
heat treatment 462
storage 462
Microorganisms
butter 495
buttermilk 495
foods, enumeration 266

Mammals

BeiU/a alba, damage

Pinus, damage

691

698

Mangoes, fungi, India

366

Manures

anaerobic digestion 657
patents 655
biogas, patents 654·655
heat production 659
odours, anaerobic digestion 656
Marigolds, insecticidal properties 604
Marine borers
marine structures
timbers 545

Brazil

545

519

wood preservatives 545
Marine structures
Limnoria tripunctata 545
marine borers 545

Milk

preservatives
creosote 545
Cu-Cr-As 545
Materials, pest control, books 694
MCF, wood preservation 562
Meat
ATP, measurement

405

bacteria, estimation 405
Brochorhrix thermosphacta 583
Clostridium. perfringens 404
Lactobacmus 583
Lactobacillus viridescens 583
Salmonella
health hazards 399-400
Japan 401-402
serotypes 402
Singapore 400
USA 399, 403
Staphylococcus aureus 404
Meat products
enterotoxins, estimation,
radioimmunoassay 273
Salmonella
health hazards 400
Singapore 400
Mercurhexan, millets, fungi 328
Melalaxyl, control, Phytophthora syringae,
apples 359
Methane, production, whey 683
Methoprene
insect pests, tobacco 357
persistence, tobacco 357
Silophilus, wheat 335
Methyl bromide
control, Tribolium castaneum 628
fumigation, potatoes 388
insect pests, faba beans 344
Leptinotarsa decemlineata 388
Methyl
7-ethyl-9-(3-etbyl-3-mctbyloximnyl~2,

6-nonadienoate, Sitophilus, wheat 335
Methylene blue test, milk, bacteria 472
Mexico, foods, enterotoxins 243
Mezilaunus itauba, Reticulitermes jlaPipes

534
MezilauruS cymbarum, lsoptera, resistance,
Brazil 542
Micrandra siphonioides, Reticulitermes
jlavipes 534
Microbial contamination
cream
detection 429
post/asteurization contamination
culture milks 419
dairy products 418
surveys 423-424
feeds
regulations 253

standards

236-238

foods 247
regulations 253
standards 236-238
techniques, sampling
ice cream 413

milk

429

265

418, 470, 473

estimation, impedance 447
post pasteurization contamination 484
pyruvate test 466
storage 442
surveys 437
milk products, estimation 431
Microbial counts, ice cream, India 422
Microcerotermes, timbers 619

aflatoxins 492
assays 491
Bacillus 476
bacteria 440, 456, 463-464, 480
enterotoxins 434
enzymes 457
estimation, reviews 445
France 444
heat treatment 481
impedance 264
luminescence 263
methylene blue test 472
M~eley test 467
post-pasteurization contamination 475
sampling techniques 449, 454, 471
separation 453
techniques 692
bacterial count 478
techniques 479
bactofugation 452
Citrobacter freundii 459
coliform bacteria, detection 446
Enterobacter aerogenes 459
Enterobacter cloacae 459
enterotoxins 27 4
estimation, radioimmunoassay 273
Escherichia coli 214, 450

fungi

432

culture media 408
Klebsiella ozaenae 459
Lactobacillus 439
Lactobacillus caset 438
Lactobacillus plantarum 438
Leuconostoc paramesenteroides 439
microbia nora 464
microbial contamination 418, 470, 473
estimation, impedance 447
health hazards 448
inhibition, Lactobacillus billgaricus

271

247
Millets
fungi, control 328
Tribolium castaneum 345
Mites
homes 639
stored products 639
Mitro!, wood, stain fungi 567
Mofongo
bacteria 246
Staphylococcus aureus 245
Mollusca, Betula alba, damage 697
Monilinia laxa, apricots, benomyl 365
Moraxella
milk
lipolysis 469
proteolysis 469
Moseley test, milk, storage quality 467
Moths, factories, sex attractants 602
Mucor
maize, German Federal Republic 318
yoghurt 410
Mucor circinelloides
yams 387
yoghurt, fermentation 410
Mucor plumbeus, yoghurt, fermentDtion
410
Mucorales, techniques, isolation 591
Mung beans, CtJI/osobruchus chinensis,
resistance 341
Mycobacterium fortuitum, biodegradation,
hydrocarbons 668
Mycobacterium triviale, biodegradation,
hydrocarbons 668
Mycotoxins
aflatoxins
cheeses, temperature 426
control, plant extracts 283
dried skarn milk 488
estimation, dry column
chromatography 244

feeds

post pasteurization contamination
pyruvate test 466

surveys

Milk contd.
Streptococcus, detection, serology 451
Streptococcus faecalis 438
heat treatment 465
Streptococcus thermophilus,
pasteurization 496
Yersinia enteroco/itica
health hazards 485
heat treatment 486
Milk fat, bacteria, storage 425
Milk presenration 476
Milk products
bacteria, impedance 264
microbial contamination, estimation 431
Milk substitutes, microbial contamination

484

423-424, 437

microbiological quality, indicator
. organisms 416
m1croflora
heat treatment 462
storage 462
mycotoxins, anatoxins 461, 488-489
Pediococcus 439
preservation 468
enzyme activation 477
heat treatment 477
refrigeration 477
Pseudomonas fluorescens
enzymes 457
proteolysis 443
psychrotrophic bacteria
casein hydrolysis, electrophoresis 483
casein micelles 482
controlled atmosphere storage 436
estimation 435
lipolysis 469
proteolysis 441, 469
Salmonella 491
detection 474
economics 490
South Africa 692
Staphylococcus 460
Staphylococcus aureus, entefotoxins

433, 455
478
microbial contamination
storage quality
Limulus test 417
Moseley test 467

estimation, liquid chromatography

276
Thailand 281
groundnut oilmeal, nutritional value

291
groundnuts 286
maize 286-287
sampling 315

milk

461, 488-489, 492

stimulation, sorbic acid 285
yoghurt, temperature 426
apple juice 358
Aspergillus parasiticus 282
barley 312
cereals 295, 309
dairy products 411
deoxynivalenol
chicken meat 406
eg~s

406

esttmation

feeds

290

306

maize 284
detection
cytotoxicity test 277
thin layer chromatography

278, 295, 298, 301-302

field crops, transport · 256
442

291

foods

feeds

stora~e

296, 304-305

estimation 292
Greece 300
Thailand 281
fish meal, nutritional value

foods

278

Japan 280
surveys 280
grain dust 310

277

(11)

Subject Index
Myeotoxins contd,
hay 295
health hazards 278
HT~2 toxin, cereals, detection 289
maize
estimation 316
health hazards 319
milk, reg_ulations, Portugal 492
ochratoxms, feeds 305
regulations 278
rice 703
sesame 350
silage 295
T-2 toxin
cereals, detection 289
stimulation, sorbic acid 285
tehniques, estimation, reviews 279
trichothecenes
feeds, estimation 288
foods, estimation 288
wheat 337
zearalenone, feeds 306
Nectarines
Botrytis cinerea, fungicides 363
Ceratitis capitata, gamma radiation 364
Rhizopus stolonifer, fungicides 363
Nectria galligena. apples 361
Nematicides, directories 699
Netherlands, waste water treatment,
legislation 649
New Zealand
biotechnology 643
Coleoptera, stored products 598
Glyptotermes brevicornis, timbers 533
Ka/olermes banksiae, timbers 533
wood preservation 568
Nitrogen, waste waters, remo1'al 687
Nuts
mycotoxins, aflatoxins 355
storage disorders, books 702
Nystatin, control, aflatoxins 282
Oats, mycotoxins 305
Ochratoxins, barley 312
Odontotermes, timbers 619
Oilseeds, diseases, books 700
Oranges
Penicillium digitatum 642
2-aminobutane 377
Penicillium italicum 642
Organophosphorus compounds, resistanc~
Oryz11ephilus surin11mensis 626
Oryzaephilus mer~artor, stored products,
importation, German Federal Republic
251
Oryzaephilus mercator
control, repellents 603
olfactory responses 605
Oryzaephilus surinamensis
biological control, Beauveria bassiana
630
control, repellents 603
foods, Brazil 307
insecticide resistance 623
insecticides 595
olfactory responses 605
packaging 577
resistance, organophosphorus compounds
626
wheat, aeration 336
Oryz11ephilus surinemensis, stored products,
importation, German Federal Republic
251
OzollCy presenation, foods 269
Packaging
lemons 368
Oryzaephi/us surinamensis 577
P/odia interpuncte/Ja 571
strawberries, Botrytis cinerea 379
Tribolium confusum 571
Packaging materials
polyethylene film, dried fruit 386
polypropylenes, dried fruit 386
Paraffin oil, fungi, timbers 565
Parsnip seeds, Cometacarus smirnovi 638
Particleboards, decay fungi, presenatives
558
Pasteurella, milk 456
Patents
biogas, manures 654-655
cheeses, preservation 507
preservatives, acyloxyalkenoic acids 270
Pawpaws, Glomerella cingulata, hypobaric
storage 314

PCP-Na, stain fungi, bamboos 531
Pea meal, Tribolium confusum. sex ratio
347
Peaches, Ceratitis capitata, gamma
radiation 364
Pediococcus, milk 439
Pelleted feeds, Enterobacteriaceae 303
Penicillium
barley 312
butter, Egypt 415
cheeses, Egypt 415
feeds 299
maize, German Federal Republic 318
millets, control 328
physiology ·
gas composition 592
water activity 592
polymers 575
wheat 339
water relations 338
Penicillium camembertii, mycotoxins,
cheeses SID
Penicillium dtrinum, cakes . 349
Penicillium claviforme, pineapples 372
Penicillium digitatum
citrus fruits, control 370
fungicides, resistance 642
grapefruits 367
lemons
packaging 368
thiabendaiole 375
oranges 642
2-aminobutane 377
Penicillium expansum, apples, pathogenicity
362
Penicillium griseofulvum, cakes 349
Penicillium italicum
fungicides, resistance 642
lemons, thiabendazole· 375
oranges 642
Penicillium jensenii, mycotoxins, wheat
340
Penicillium mali, apples, pathogenicity
362
Penicillium oxalicum, yams 387
Penicillium roquefortii, mycotoxins, cheeses
510
Pennethrin
insect pests, wheat 331
insecticidal properties , 641
residues, wheat 331
Pest control
materials, books 694
stored products 250
books 694
Pesticides, directories 699
Petroleum hydrocarbons,, biodegradation,
Mycobacterium 668
Pezicula malicorticis, apples 361
Phanerochaete chrysosporium, lignin
515-516
Phenothrin
insect pests
sorghum 327
wheat 331
wool textiles 574
residues
sorghum 327
wheat 331
Phialophora richardsiae, Termina/ia, wood
pulp yields 528
Philippines, foods, bacteria, regulations 239
Phoma exigua var. foveata, potatoes 390
Phosphine
control, Tribo/ium castaneum 628, 633
insect pests, faba beans 344
resistance, insects 625
Phosphorus, waste waters, remol'al 687
Pboxim
control, Lyctus brunneus 613
insect pests 595
Phyllostachys edu/is, stain fungi,
preservatives 531
Phytophthora, citrus fruits, control 370
Phytophtlrora syringae, apples, control 359
Picea, fungi, preservatives 569
Picea }ezoensis, wood presenation 552
Pic/ria, yoghurt 410
Pine sawdust, insecticidal properties 604
Pineapples, fungi 372
Pines
decay fungi 524
fungi, Cu-Cr-As 550

Pinus
damage 698
decay 698
preservatives, Cu-Cr-As 557
Pinus caribaea, wood presenation,
Cu-Cr-As 553
Pinus syiPestris
fungi
creosote 565
paraffin oil 565
Piperonyl butoxide
insect pests
sorghum 327
wheat 331
residues, sorghum 327
Pirimiphos-metbyl
insect pests
sorghum 327
wheat 331
residues, sorghum 327
resistance, insects 634
Plant extracts
control
Rhyzopertha dominica 632
Tribolium castaneum 632
insecticidal properties 320
Plastic film, strawberries, Botrytis cinerea
379
Plastics, pests 694
P/atymiscium ulei
Isoptera, resistance, Brazil 542
Reticulitermes flavipes 534
P/eospora herbarum, polymers 515
P/esiomonas slr.igelloides, seafoods, health
hazards 398
Plodia interpunctel/a
control, repellents 603
development
humidity 618
temperature 618
factories, Czechoslovakia 602
groundnut oilmeal 618
groundnuts 618
packaging 577
reproduction
humidity 606
temperature 606
Plums
Ceratitis capitata, ~amma radiation 364
insect pests, packagmg materials 386
Plywood, decay fungi, Cu-Cr-As 554
Poland, timbers, stain fungi 530
Poles
bacteria 522
fungi, Cu-Cr-As 550
Polyamides, fungi 575
Polyethylene film, strawberries, Botrytis
cinerea 379
Polymers, fungi 575
Polyporaceae, Costa Rica 532
Polyporus coccineus, plywood, Cu-Cr-As

554
Polyporus palustris, plywood, Cu-Cr-As
554
Polystyrenes
Alphitobius diciperinus 519
Dermestes maculatus 519
Poria vaporaria, wood preservatives,
Cu-Cr-8-F 561
Portugal, regulations, milk, mycotoxins 492
Postharvest decay, grapes 382
Posts, preservati,·es, Cu-Cr-As 557
Potassium sorbate
Geotrichum. tomatoes 385
Vibrio, sea/lops 395
Potato products, microbial contamination,
inhibition, lActobaCillus bulgaricus 271
Potatoes
Alternaria alternata 391
Erwinia carotovora ssp. atroseptica,
varietal reactions 392
Erwinia carotovora ssp. carotovora,
varietal reactions 392
Finland 393
Fusarium so/ani var. coeruleum 393
Fusarium sulphureum 393
Gibbere/la avenacea 393
Leptinotarsa decemlineata, methyl
bromide 388
Phoma exigua var. foveata 390
Synchytrium endobioticum 389 .
Poultry housing
insulation
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Poultry housing contd.
insulation contd.
insects 579
vermin 579
Prehanest sprays, strawberries, Botrytis
cinerea 380

Presenration
milk

rice

468

325

timbers 546-548
Presenative treated wood, conferences

691

Preservatives
acyloxyalkenoic acids, patents 270
butylated hydroxyanisole 267

tertiary butylhydroquinone

267

Prochloraz, Penicillium, resistance

642

Propionibacterium shermanii, fermentation,
whey 616
Propionic acid, presenation, wood chips

564
Propoxur

insect pests, kola nuts
insecticidal properties
Prostephanus truncatus
bibliographies 622
cassava 611
clothing 611
maize 611
structural wood 611

352
641

Pseudomonas
milk 456
lipolysis 469
proteolysis 441, 469
Pseudomonas aeruginosa. hospital diets
576
Pseudomonas jluorescens

milk
enzymes 457
proteolysis 443
Pseudomonas fragi
inhibition
Lactobacillus acidophilus 440
Lactobacillus bulgaricus 271
Streptococcus thermophilus 440
milk 440
Pseudomonas marginalis pv. marginalis
Capsicum 394
tomatoes, controlled atmosphere storage
384
Pseudomonas ovalis, hydrocarbons,
utilization 661
Psychrotrophic bacteria
milk
casein hydrolysis, electrophoresis 483
casein miCelles 482
controlled atmosphere storage 436
estimation 435
proteolysis 441
Pulp mill effluent
black liquor
Cant/ida tropicalis 688
single cell proteins 688
Pyrethrins
insect pests 595
faba beans 344
repellents, insects 603
Pyrethroids
control, Tribolium castaneum 601
insect pests, wheat 331
Raisins, insect pests, packaging materials
386
Red flour beetle see Tribo/ium castaneum
Refrigeration, milk 477
Regulations
feeds
microbial contamination 253
Salmonella 240
foods
bacteria, Philippines 239
microbial contamination 253
Salmonella 240
Repellents, directories 699
Reticulitermes, control, fluorinated lipids
596
Reticulitermes flavipes
importation, Europe 539
structural wood, seasonal fluctuations
538
timbers 539
resistance, Brazil 542
wood extracts, antifeedants 534
Reviews
Acanthoscelides obtectus 620

Reviews contd.
Bacillus cereus 585
bacteria, milk, estimation 445
citrus byproducts, fermentation 669
Clostridium perfringens 584
fruits, postharvest losses 360
mycotoxins, estimation 279
vegetables, postharvest losses 360
Rhizoctonia so/ani
guavas 373
yams 387
Rhizopus
feeds 299
maize, German Federal Republic 318
Rhizopus oryzae
grapes 382
pineapples 372
Rhizopus stolonifer
bananas 371
nectarines, fungicides 363
pineapples 372
Rhodotorula, dairy products 414
Rhyzopertha dominica
control
antifeedants 632
heating 334
plant extracts 632
repellents 603
insecticide resistance 623
insecticides 595
resistance
malathion 634
phosphine 625
pirimiphos-methyl 634
rice
plant extracts 320
susceptibility, varieties 323
sorghum, insecticides 327
stored products, importation, German
Federal Repubhc 251
wheat
attractants 333
nuidized beds 334
insecticides 331
Rice
Cryptolestes turcicris 307
fungi, spoilage 325
fungicides 324
insecticides 324
mycotoxins 703
Oryzaephilus surinamensis 301
Rhyzopertha dominica
plant extracts 320
susceptibility. varieties 323
Sitophilus oryzae
plant extracts 320
population dynamics 322
Sitophi/us zeamais 301
Sitotroga cerealella 301
plant extracts 320
susceptibility. varieties 321
storage disorders, discoloration 326
Tribolium castaneum 301
Roads, damage, Atta 582
Roundwood, preservation, emulsions 562
Saccharomyces
dairy products 414
grapes 382
yoghurt 410
fermentation 410
Saccharomyces cerevisiae, fermentation,

whey

615

Saccharomyces fragilis, fermentation, whey
680
Saccharomyces rouxii, culture media, water
activity 590
Sacks, Sitophilus granarius, silica 631
Salmonella
cheeses 512
dried foods, ethylene oxide 257
dried milk, isolation 487
feeds 303
health hazards 293
Japan 294
regulations 240
foods
detection 261
regulations 240
meat
health hazards 399·400
Japan 401-402
serotypes 402
Singapore 400

Salmonella contd.
meat contd.
USA 399, 403
milk
assays 491
detection 474
economics 490
milk products, estimation 431
techmques, isolation 487
Salmonella enteritidis, hospital diets 516
Salmonella muenster, cheeses Sl I
Sampling techniques
fungi
feeds 258
foods 258
Scallops, Vibrio, pot.assium sorbate 395
Seafoods
bacteria, health hazards 397-398
Vibrio, Japan 396
Senegal, cereals, storage 308
Serpula lacrimans
floors, laboni.tory tests 581
wood preservatives, Cu-Cr-B-F 561
Serratia marcescens, yams 387
Sesame, mycotoxins 350
Sewage treatment, Switzerland, legislation
646
Sex attractants, moths, factories 602
Shellfish, Vibrio, Japan 396
Shrimps, Vibrio, Japan 396
Silage
Fusarium roseum, mycotoxins 297
Fusarium tricinctum, mycotoxins 297
mycotoxins 295
Silica, control, Sitophilus granarius 631
Silica gel, insect pests, faba beans 344
Singapore, meat, Salmonella 400
Single cell protein, production, whey 683
Single cell proteins, Candida tropica/is
688
Sinocalamus latiflorus, stain fungi,
presen•atives 531
Sitophilus, maize 313
Sitophilus granarius
control
fumigants 604
inert dusts 631
resistance
malathion 634
pirimiphos-metliyl 634
stored products, importation, German
Federal Repubhc 251
wheat
aeration 336
growth regulators 335
Sitophilus oryzae
control
fumigants 615
hexamethyldistannane 637
insecticide resistance 623
population growth, temperature 608
resistance
malathion 634
phosphine 625
pirimiphos-methyl 634
rice
plant extracts 320
population dynamics 322
sorghum, insecticides 327
stored products, importation, Gerlnan
Federal Republic 251
wheat
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