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NEWS ITEMS
Biodeterioration Society meeting:
Microbial Corrosion of Metals
held at the University of Kent,
Canterbury, Kent, 5th-6th July,
1984.
Principles of electrochemical
corrosion
M. J. Robinson
School of Industrial Science,
Cranfield Institute of Technology,
Cranfield, Beds MK43 OAL.
The main principles of electrochemical corrosion were introduced
and illustrated by reference to practical examples. General corrosion,
galvanic effects, differential aeration
cells and pitting were all discussed
qualitatively. Potential/log current
density diagrams were used to give a
quantitative measure of the severity
of corrosion. Emphasis was placed on
the hydrogen damage that may occur
in steels as a result of corrosion in the
sulphide containing environments
that have arisen from microbial activity. A method of measuring the concentration of absorbed hydrogen in a
metal sample was described.

The importance of cell-iron interactions in Desulfovibrio-related
corrosion
G. Bradley & C. Gaylarde
Department of Biological Sciences, City of London Polytechnic,
Old Castle Street, London El.
Direct contact between metal surfaces and cells or a high molecular
weight product of cell metabolism
has been shown to be essential for
SRB-related
metal
corrosion.
Theories of the mechanism of corrosion suggest that it is cell-metal interaction which is important. We
have studied the outer envelope
structure of Desulfouihrio vulgaris

(Woolwich) using a variety of biote~l}niques. l"The ironbinding activities of the major components of the cell wall were determined and lipopolysaccharide in the
outer membrane was shown to in.:
teract specific-ally with ferrous ions
both in vivo and in vitro. The implications of this interaction for metal
corrosion are discussed.
<;P,emic~l

Sulphate-reducing bacteria ;md
the oil exploration industry
P. F. Sanders & W. A. Hamilton
University of Aberdeen, Department of Microbiology, Marischal
College, Broad Street, Aberdeen.
Sulphate-reducing bacteria can be
found in many locations in oil exploration plant, especially those using _ seawatcr for secondary oil recovery. They have been implicated in
corrosion of steel in a number of areas
in.North Sea oil production systems.
SRB, together with iron sulphides
and, in-some cases, soluble sulphides,
have been found beneath external
marine growth, , in water injection
systems, in the reservoir and in production and storage facilities. The
growth of·SRB in a number of such
areas, and its implications for corrosion, will be discussed.

Pitting corrosion of mild steel by
sulphate-reducing bacteria
J.A.Hardy
British Petroleum Company pic,
Research Centre, Biological Sciences
Branch,
Sunbury-onThames, Middlesex TW16 7LN.
High rates oflocalised corrosion of
mild steel foil resulting in pitting
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attacks have been shown to occur
when metal previously in contact
with cultures of sulphatepreducing
bacteria was exposed to air. The sites
of attack were found to correspond to
faults in the sulphide films which
formed at the metal surr.~ce. The role
of the bacteria is an indirect one since
chemically-prepared sulphide added
to the test systems produced a similarly localised corrosion reaction.
The concentration ofsulphide is a critical factor which determines the
propensity of the sulphide film to
cause pitting.

•

The mechanisms of corrosion of
ferrous metals by sulphatereducing bacteria
R. A. KingandJ. F. D. Stott
Corrosion and Protection Centre
Industrial Service, UMIST, Manchester M60 lQD.
Several explanations of corrosion
by sulphate-reducing bacteria have
been put forward since Gaines, in
1910, drew a correlation between
underground corrosion and soil sulphate content. Recent developments
in the Oil industry, e.g. offshore production, EOR, high capital cost pipelines, have dramatically increased the
interest of microbiologists, chemists
and engineers in these obscure but
possibly financially important o~gan
isms. The literature spans seventy
years and is published in a wide range
of journals and relates to several industries and disciplines; few researchers new to the field will have collated previous work from thi's diffuse
data base. A critical overview of the
proposed mechanisms of corrosion is
therefore presented, with areas of
ignorance and doubt outlined.
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Corrosion due to differential aeration induced by bacteria
A. K. Tiller
National
Corrosion
Service,
National Physical Laboratory,
Teddington, Middlesex TWll
OLW.
1\iletals immersed in natural, polluted, and/or sea water are liable to
become colonized by a wide range of
micro-organisms and deposits. The
presence of this fouling encourages
the formation of anaerobic microhabitats and consequently poses a
risk from corrosion induced by the
activity of the sulphate reducing bacteria. The contribution which this
makes, if any, to the total corrosion of
the material is often difficult to assess.
A comprehensive survey of the rate of
corrosion of mild steel in the tidal
waters of two estuaries suggests that
this contribution may be low compared to the aerobic factors associated with variation in salinity, oxygen concentration and flow, i.e. differential aeration and concentration
cell effects.
The effects of adsorbed marine
organics-on microbial fouling
A. H. L. Chamberlain and R. van
Woerkam
DepartmentofMicrobiology, University of Surrey, Guildford, Surrey GU2 5XH, UK.
A wide range of dissolved organics
occur in seawater and are largely uncharacterised. However, some of
these adsorb to surfaces immersed in
the marine environment including
metallic substrata. This adsorbed
film may play a direct role in the
corrosion processes or may have an
indirect effect through microbial
attachment and metabolism. Various
aspects of these processes will be considered and the results of a range of
investigations reported.
Sulphide generation in metalworking fluids
E. C. Hill
E. C. Hill and Associates, Unit
M22, Cardiff Workshops, Lewis
Road, East Moors, Cardiff, South
Wales.
Sulphide evolved in metal working
fluids arises from sulphur containing
additives, particularly sulphonatcs.

Bulletin New.r liem.1·

These are first partly degraded by
common gram negative spoilage bacteria which also reduce the oxygen
teilsion and Eh; they arc thus essential partners in the anaerobic generation of sulphide. Both Desulphoribria
and the heat resistant Desu/fotomaculum may then be involved in producing sulphide; they are located close to
and on ferrous metal particles present. Aeration reduces their activity
and numbers but this is reversed
when aeration stops. A specific
biocide has been shown to be effective
in controlling sulphide spoilage.

Corrosion produced by organisms
within fuel systems
J- T. Gisborne, T. Cartledge
J. McEvoy, A.R.E., D.L. (P),
E.T.S., H.Min.B., Portsmouth.
Corrosion of material substances
used for modern gas turbine ship fuel
systems is a potential problem. Previous work on aircraft structural
materials had demonstrated the
aggressive nature of the metabolic
acids. This results in a lowering of the
pH of the aqueous environment due
mainly to the fungus Cladosporium
resinae. This work has now been extended to examine the effects on mild
steel, cupro-nickcl, aluminium alloy
NSB and stainless steel (321).

Biodeterioration Society meeting:
Developments in the study of
microbial growth held at Hatfield
Polytechnic, Hatfield, Herts.
17th-18th April, 1984
Growth, testing and applications
of mineral leaching microbes
Norman W. LeRoux
Warren Spring Laboratory, Gunnels Wood Road, Stevenage, Herts
SGI2BX
The growth of Thiobacillus ftrrooxidans and the thermophilic Su!folobus
sp under small-scale, laboratory conditions will be described.
The methodology for using shaken
flasks and columns to test the various
microbes for process applications will
be presented.
Applications to dump and stirred-

reactor leaching, and also underground solution mining will be discussed. Examples will be copper,
uranium and gold recovery and the
biodesulphurisation of coal.
Mention will be made of silicatedegrading microbes.

The gradostat- a tool for the investigation of spatially heterogeneous ecosystems
Julian W. T. Wimpenny
Microbiology Department, University College, Newport Road,
CardiffCF2 ITA
Microbes in natural environments
often grow in spatially heterogeneous
solute gradient systems. These are
hard to investigate in the laboratory
in homogeneous fcrmenters. \Ve have
developed a bi-directional compound
chemos tat called the "gradostat".
This system allows growth in opposing solute gradients. The system was
used to investigate growth in opposing gradients of carbon and nitrogen
source; adaptations to aerobiosis and
anaerobiosis in Escherichia coli; enrichment culture of sulphur cycle
organisms and competition in
aerobic/anaerobic gradients. Computer models were used to predict
how the gradostat behaves under
different conditions. Possible applications of the gradostat are discussed.

'Free-living protozoa'
JohnP.Cann
Culture Centre of Algae & Protozoa, .36 Storey's Way, Cambridge, Cambs CB3.0DT.
The isolation and maintenance of
free-living protozoa from collected
material requires the immediate
availability of sterile media and
equipment. Enrichment of material is
often necessary. This is by inoculation into grass infusion or soil extract
with boiled wheat or barley grains
added. Observations should be made
every day over a period of weeks as a
succession of organisms can appear,
depending on the rate of growth,
chemical composition, and predator/
prey interrelationships. Isolation of
smaller amoebae is best from agar
plates by cutting out blocks bearing
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amoebae. Cultures can eventually be

axenic, polyxenic, monoxenic, or
agnotoxenic.
Recently, a ciliate (Sorogena), has
been observed to produce fruiting
bodies as part of its life cycle as do
fungi and members of the phylum
gyrrtnomyxa.
The euglenoid colourless flagellate
Petalomonas has been observed to
tolerate high saline conditions, and
observations are being made on the
ultrastructure and chemical composition of this organism.

Bacterial
dehalogenation
of
chloro-alkanoic acids
An example of acquistative evolution
Davidj. Hardman
The Biological Laboratory, The
University of Kent at Canterbury,
Canterbury, Kent CT2 7NJ
Soil bacteria capable of growth on
chloro-alkanoic acids were isolated
from batch enrichment cultures. The
organisms demonstrated differing
abilities to dchalogenate variouS
chloro-substitutcd alkanoic acids and
electrophoretic studies demonstrated
the presence of one to four active dehalogenase forms, as distinguished by
electrophoretic-mobility, in six different isolates. All six isolates possessed one offive different large plasm ids
(90~190Md) which were seen to be
associated with the dehalogenating
ability and resistance towards tellurium or mercury, selenium and tellurium. A model was presented which
related the required period of batch
enrichment,
the common dehalogenase activities and metal resistances expressed by the isolates to
the presence of the five plasmids.

tion was made of other types of fermentor. Several approaches to large
volume medium sterilisation were
discussed. Some simple relationships
between mass transfer of oxygen,
power characteristics of agitation and
the rheology of the fermenting brew
were descr:ibcd for unicellular al-td
filamentous organisms, and brief
mention was made of heat transfer
and temperature control.

Electrical methods for monitoring
microbial growth
M. C. Easter
Flour Milling and Baking Research Association, Chorleywood,
Hertfordshire WD3 5SH
The measurerrient of electrical
changes in a growth medium can be
used to monitor microbial growth
and metabolic activity. The principle
of this impediometric technique and
its uses were discussed and relevant
examples were cited.
!vlicroorganisms in foods could be
detected and enumerated in a matter
of hours thus the technique is rapid,
automated.and labour-saving. Media
selective for specific groups of organisms have been developed foi the detection of coliforms, yeasts, moulds
and Salmonellae.
Impediometry has similar applications in medical microbiology and
can also be used in the biochemical
study of enzyme reactions.
The full potential of the impedance
technique has yet to be fully developed and many further applications and advances can be expected
in the future.

Symposium
ceived:
Large scale cultivation of microorganisms
A. Smith
Department of Life Sciences,
Trent Polytechnic, Burton Street,
Nottingham NGI 4BU
A brief historical review of large
scale cultivation of micro-organisms
was given. The basic design features
of a typical stirred tank reactor fermentor were outlined, and brief men-

Proceedings

re-

The Works of the 9th Symposium
ofClimatization and Biodeterioration. 7-9th October 1982 Poiana
Brasov 2 Vols. Published by ICPE.
66 papers arc presented, all written
in Roumanian, but with abstracts in
English. The approach adopted by
the organisers blends chemical and
biological problems involving metals,
electrical and optiCal equipment, as

---- --
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well as plastics, oils and textiles that
have been caused by a range of climatic environments. This is a refreshingly different approach, but the
language barrier may restrict its
widespread use.

Marine Biodeterioration: an Interdisciplinary Study. Proceedings of the Symposium on Marine
Biodeterioration, Uniformed Services University of Health Sciences, 20th-23rd April, 1981. Edited
by J.D. Costlow and R. C. Tipper,
London, Spon 1984.
This Symposium was sponsored by
the U.S. Office for Navy Research
and bought together 39 papers which
cover the subject in a well organised
manner- of these, 35 papers originate in the United States. All have
extensive bibliographies. As the preface states, the symposium was structured to provide a reference tool for
the marine engineering community
and was intended to supplement
"Marine Fouling and its Prevention"
sponsored by the U.S. Navy Bureau
of Ships in 1952. The volume is
fittii1gly dedicated to Dr Ruth D.
Turner of Harvard.
Mycotoxins in Food and Feed.
Proceedings of All India Symposium held at Ghagaipur on lith12th February, 1983. Edited by K.
S. Bilgrami.
This symposium of 35 papers, all
with Indian authors, covers a wide
range of topics involving rnycotoxins
and is particularly interesting because of its Indian emphasis.

Bioquest Ltd., and Bioburden
Control Ltd.
These two consulting companies
are associated to provide a nationwide industrial biological consulting
service.
Bioquest Ltd. have cst.ablishcd
their laboratory at St. Peter's College, College Road, Saltlcy, Birmingham BS 3TE (Telephone 021-328
5950). The consultant industrial
biologists are:
Gerald Ayerst- moisture levels related to the growth of fungi; the microbiology of grain storage problems.

!50
Howard
Eggins
general
biodeterioration problems, especially
the fungal damage of materials.
Jack Hopton - the microbiology of
waters and oils; the growth, survival
and destruction of microorganisms;
training in microbiology and biotechnology.
Jim Hough~ the biochemistry and
technOlogy of fermentation processes;
yeasts and bacteria in brewing; training in applied microbiology and
biotechnology.

consultancy specialises in the following topics:
Clean room validation
Oil, paint, plastics, packaging and
electrical equipment microbiology
Legionella tests
Ames tests
OECD tests for biodegradability
Scanning electron microscopy
Bioburden Control Ltd. is at 219
Hatfield Road, St. Albans, Hertfordshire Al,I 4LB. (Telephone: St.
Albans (0727) 52012).

Roger Johnson- insect infestation
control; pesticide protocols; organisation and production of scientific
commercial films.

Robert Lee-environmental impact
of biotechnology; pollution and natural resource management; search and
recruitment of specialists and executives.

Anne Page -

microorganisms in
food production and processing; microbiological safety of food produced
in cooking appliances; technical
training in food microbiology.
Howard Eggins and Jack Hopton
arc the executive directors of Bioquest Ltd.
Bioburden Control Ltd. is an inde•
pendent
biological
consultancY
formed by staff at The Hatfield
Polytechnic; the executive directors
are Neil Smith and Joan Maw. This

Mould Growth Testing at CMI
The Industrial Laboratory of the
Culture Collection and Industrial
SerVices Division of the Commonwealth Mycological Institute (CMI)
has recently expanded the services it
offers to industry, following accreditation under the National Testing
Laboratory Accreditation Scheme
(NATLAS). A wide range of testing
standards arc offered, including those
covering the microbiological testing
ofbuilding materials, electronic components, ·paper, paint, adhesives, textiles, wood and plastics.
The development of mould growth
testing of materials at CMI is yet
another logical development and utilisation of the expertise of the Institute. Many of the fungi listed in test
standards and specifications are sup·
plied worldwide from the CMI Cul-

Bulletin News Items
ture Collection (which incorporates
the UK National Collection of Fungus Cultures).
Industrial Services at CMI also include the Biodeterioration Centre.
Via other institutions, a wide range of
expertise is available on organisms
other than microorganisms, including insects, rodents, higher plants
and marine organisms.
Follow-up consultancy, industrial
investigations and information services are also available from CMI, a
facility which has recently been extended by a cooperative agreement
with the Centraalbureau Voor
Schimmelcultures , (CBS) m the
Netherlands.
Enquiries should be directed to:
Dr D. Allsopp
•
Industrial Mycologist
Commonwealth Mycological
Institute
Ferry Lane·;: Kcw, Surrey
TW93AF, UK.
Tel. 01-940 4086 Telex 847964

CMI- University of Reading linkup
The Commonwealth Mycological
Institute, Kew Gardens, London,
UK, has been recognised by the Senate and Council of the University of
Reading as an Associated Institution
of the University. The Council has
also conferred on the Director of
CMI, Dr. D.J. Hawksworth, the title
of Visiting Professor.
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MICROBIAL BIODETERIORATION OF PHARMACEUTICAL PREPARATIONS
M.S. PARKER'

Abstract: The biodctcrioration of both non-sterile and sterile pharmaceutical preparations is discussed and the consctluenccs of such deterioration and the use of standards are described.

Introduction
Pharmaceutical preparations may, on the grounds of microbial status, be broadly divided into those which are required to
be sterile and those which are not (Table 1).

Table I. Microbiological status ofpharmoceutical preparations

Sterile
ALL PREPARATIONS !'OR PARENTERAL
ADMINISTRATION:

Non sterile
Liquid Medicines
Tablets capsules

Powders
- infections
- infusion fluids
- killed vaccines

Ointments
Creams·
Lotions
Suppositories

PREPARATIONS !'OR OPIITIIALMIC USE:
- eye drops
- eye lotions
- eye ointments
Bladder washes and irrigation fluids
Saine dusting powders

The sterile preparations are so designated because their routes of administration circumvent normal body defence mechanisms as with injections or because ·they are applied. to particularly susceptible areas, for example eye preparations.
The non-sterile groups need not on the face of it, have any more controlled microbial content than food products or
cosmetics. An important consideration here, however, is that non sterile medicines and topical products are used by people
who arc already ill to some degree and so may have increased susceptibility to further infection. An additional reason for
microbiologically clean medicines is that spoilage can result in chemical breakdown of ingredients with attendant loss of
therapeutic effects or physical disruption ·Of the formulation causing, for instance, oils to separat.e or dispersed solids to
flocculate.
The reported cases of microbial infections of pharmaceuticals have been few in relation to the volume of such preparations
in every day use. When, however, spoilage does arise the consequences tend to be serious due to resultant infections.
Microbial contaminations of pharmaceuticals
The general environmental sources of contamination, namely the air, the premises, the raw materials including water and
the personnel are as would be anticipated in any general clean manufacturing situation (Table 2). The more specialised preparation of sterile products, undertaken in premises of high quality supplied with filtered air and often incorporating a terminal sterilisation process, is specifically designed to exclude any micro-organiSms. Additional safeguards are provided by the
use of raw materials of low microbial content, achieved where appropriate by radiation, gassing or heat treatment. The
personnel are suitably trained, equipped with full protective clothing, and have access to air shower units and a comprehensive medical service.
Non sterile medicines will, in their microbial content, reflect the quality of the raw materials used and the environment
since these are not controlled in the way that is necessary for sterile preparations nor are there any sterilisation procedures.
Many investigations have been made of the presence and level of micro-organisms in non sterile pharmaceutical preparations
(Kallings et a/. I 966, Fischer et a/. 1968, White et a/. 1968, Pharmaceutical Society's Working Party Report 1971, Public
Health Laboratory Service Working Party Report 1971, Beveridge I 975, Baird I 981).
1Department or Pharmacy, Brighton Polytechnic, Moulsecomb, Brighton BN2 4GJ
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Microbial Biodeterioration of Pharmaceutical Preparations
Table 2. Sources of microbial ,contaminants
Water

Low demand gram negative groups- Pseudomonas,
Xanthamonas, Flavobacterium, Achromobacter

Air

Mould spores- Penicillium, Mucor, Aspergillus

"'

Bacterial spores - Bacillus sp

Yeasts
Micrococci
Raw materials
earths
pigments
starches

Anaerobic spore formers- Clostridium sp

Sahnonella
Coliforms

gum.s

Actinomyces

animal products

Salmonella
Coliforrns
Coliforms

Personnel

Staphylococci
Streptococci
Corynebacteria

Typical results of such investigations are shown in Table 3 from which it will be seen that of the drugs used as ingredients,
those of natural origin including the earths are the most heavily contaminated, (see also Table 2). Water itself, can be a
potential source of contamination, particularly if it has been passed through an ion exchange column containing entrapped
micro-organisms.

Table 3. Microbial content of drugs and medicines*
Natural origin

Digitalis Leaf
Gelatin
Tragacanth
Starch (potato)
Thyroid

Viable count range
(per g or ml)

Types of organism

3
10 2 - 10
3
10- 10
10-103
10- to'
10 2 - 10 6

Moulds. Coliforms
Coliforms
Moulds
Coliforms
Salmonella. Coliforms

102 - 10 6
10- 102
10- 10 3

Moulds. Spore formers (gram positive)
Moulds. Spore formers (gram positive)
Moulds. Spore formers (gram positive)

10- 10 3
10- 10 6
10- 10 3

Pseudo monads
Pseudo monads. Gram positive bacilli
Pseudomonads

0- 10
10- 10 5
10- 10 3

Moulds
Moulds. Coliforms
Salmone1Ja. Coliforms

Earths
Kaolin
Chalk
Talc
Mixtures
Kaolin and Morphine
Magnesium Trisilicate
Sulphadimidine paediatric
Tablets
Aspirin
Digitalis
Thyroid
Miscellaneous
Peppermint Water
Syrup
Liquid Paraffin Emulsion

2

5

10 - 10
10- w'
10- 10 2

Pseudomonads. Fungi
Pseudomonads. Yeasts
Pseudomonads. Spore formers (gram positive)

Against this general background it is interesting to look in more detail at the specific groups of pharmaceutical preparations and the consequences of contamination.

*Reported from various sources
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Sterile preparations
.These are preparations (Table 1) which have been either subjected to a sterilisation procedure such as heat, irradiation or
filtration or have been manufactured aseptically. In this situation any micro-organisms which find their way into sterile
products must be a consequence of faulty sterilisation procedures, breakdown in aseptic manufacture or incorrect use by
patients or medicine personnel. A classic example of the b_Ieakdown of a sterilisation process was the fatal consequences of
using contaminated infusion fluids in a British hospital. This incident resulted in a Government enquiry (HMSO 1972) and a
review of procedures. Later in the United States dextrose solutions were implicated in patient infections (Maki et al 1976).
Formulations for ophthalmic use such as eye-drops, eye-lotions and eye-ointments represent a particular hazard it fhey
become contaminated or are used in a clinical situation. Fifteen patients developed eye infections from ophthalmic solutions
used to moisten the cornea during operations in a Midland Eye Hospital in 1964. Subsequently six of these patients each
lost the sight of one eye, the tragedy being ascribed to Pseudomonads isolated from the contaminated solutions. Eye ointments, because. of their very low moisture content are often considered to be unlikely to support microbial growths. Kallings
and his colleagues (1966) showed that eye ointments which had- resisted bacterial growths when challenged by various bacteria during testing procedure were able to support the growth of Pseudomonads in a surface film of condensed water formed
when the hot ointment was packed into containers. This type of contamination was detected even in ointments which contained antibiotics and was implicated in several cases of infection.

Non-sterile preparations
This group, (Table 1), by definition, is not required to be free of microbial contamination although every effort is made
to minimise levels and preservatives are often incorporated. A celebrated instance of infection attributable to a contaminated
medicine was that reported by Kallings et al. (1966) when he was able to link an outbreak of Salmonellosis in Sweden to
thyroid tablets. The source of infection was found to be defatted thyroid powder imported from Hungary which contained
over 30 million bacteria per gram, mostly faecal flora. In the same report preparations as varied as sirriple mixtures, infusions, suppositaries, ointments, creams, powders and nasal drops were all found to contain micro-organisms, although none
of these were implicated in fections.
Kallings' work was a stimulus for the many subsequent surveys referred to earlier and throughout the world there is now
a greater appreciation of the problem involved.
-

Microbial biodeterioration
The infection of patients treated with contaminated medicines, being a dramatic consequence, can detract attention from
the other aspects of contamination, namely utilisation of formulation ingredients and generation of break down products.
The assimilation of typical ingredients of medicines by micro-organisms is well documented (Table 4). The bacteria responsible range fro In A cinetobacter lwoffi which degrades Aspirin 3nd Heroin, to many from the genera Pseudomonas capable
of utilising most aromatic compounds including preservatives such as phenols and· the esters of parahydroxybenzoic acid.
Moulds, in particular the Aspergilli, are capable of metabolising almost any carbon or·nitrogen source and osmophilic yeasts
readily adapt to many sugar rich formulations.
Table 4. Microbial assimilation of ingredients of medicine
Ingredients

Type of organism

Antibiotics
Liquid Paraffin
Vaseline
Propylene Glycol
Oleic Acid
Carboxymethyl cellulose
Aspirin
Phenacetin
ParacetatitOJ
Salicylates (Salicylic Acid)
Atropine
Phenol
Benzoic Acid
Esters of parahydroxybenzoic acid
Strychnine

Bacteria
Bacteria.
Bacteria.
Bacteria.
Bacteria.
Fungi
Bacteria
Bacteria
D:Jcterfa
Fungi
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria

"' Yanagiand Onishi 1971
+ Beveridge 1975
7r Grant,deSzocsand Wilson,l970
0 Krupka, Racle and Der Manderosia.n (1969)

X

-eYeasts.
Yeasts.
Yeasts.
Yeasts.

Fungi
Fungi
Fungi
Fungi

*
*

•
•

+

7r@

"
"0

Ell

X

Ell
Ell
8l

+

IS.

Kedzia, Lcwon and Wismienski (1961)

83 Beveridge and Hugo (1964)
6. Bucherer 1965
-6- Gale and others 1972
® Grant 1971
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The most obvious results of microbial breakdown of a phannaceutical formulation are those which are visible, produce
odours or render the medicine unpalatable.Tablets, creams, mixtures or suppositories may develop unsightly surface growths
or clear solutions become cloudy. Emulsions will separate or "crack" if the emulgent is degraded and further attack on the
oil phase will result in rancid taste and smell. Moulds, also, provide characteristic smell and taste and yeasts can render preparations slimy as well as causing a "fruity" taste and odour. Such overt results of biodeterioration, although of economic
importance, are rendered less serious in that such spoiled preparations are readily detected and discarded.
The more serious aspect of microbial activity is the changing of therapeutic activity by the production of inert or even
toxic derivatives. Thus, Aspirin undergoes oxidative decarboxylation to form catechol and eventually /3~xoadipic acid, Penicil~ is inactivated by cleavage of the /J-lactam ring and hydroxybenzoates hydrolysed; in every case the intended purpose of
the drug being frustrated. Spoilage moulds produce a number of metabolites including toxins. llowman and others ( 1972)
isolated a species of Aspergillus [lavus from an ophthalmic ointment, that produced substantial amounts of aflatoxin.
The particular status of sterile preparations has always required some type of end sterilisation process or, where this was
not possible, some form of aseptic manufacture. An additional safeguard for those few sterile preparations needed to be
used on more than one occasion, such as multidose injections or eye drops, is. the addition of a suitable preservative (Table 5).

Table 5. Preservatives used in pharmoceudcal preparations
Multidose Injections

Phenol. Chlorocresoi. Phenylmercuric nitrate. Benzyl alcohol.

Eye drops

Phenylmercuric nitrate. Chlorhexidir!e acetate. Benzalkonium Chloride.

Liquid Medicines

Chloroform, Benzoic Acid, Alcohol, Methylparahydroxybcnzoic acid.

Tablets

Methylparahydroxybenzoic acid.

Creams

Methyl and Propyl-parahydroxybenzoic acid. Chlorocresol.
Cetyltrimethylammonium bromide. Phenyl-mercuric nitrate.

Non-sterile medicines, as has been discussed, were not thought to represent any hazard until the reports of the past two
decades. One reason for this complacency resides in the hostile processing factors involved in the preparation of inany dosage
forms. Thus, most creams and ointments require high temperatures during manufacture whilst tablets are subject to a granulation process. involving hot air circulation and a final high pressure compression lethal to micro-organisms (Fassihi et al.
1977). Preservatives (Table 5) have traditionally been incorporated in medicines and topical preparations and again these were
thought to be sufficient safeguard until findings of the kind indicated proved otherwise.
·
The current situation is one in which there has been a determined response to the challenge posed by micro~rganisms.
A Guide to Manufacturing Practice has been compiled by the Medicines Inspectorate of the Department of Health and
Social Security to )l.elp ma~ufacturers of medicinal products generally and for specialist tasks such as sterile production.
For Pharmacists in community and hospital practice the Council of the Pharmaceutical Socie'ty has approved a Code of
Ethics which embraces environmental, manufacturing and dispensing standards. Particular emphasis is placed upon using
materials of good quality and a range of techniques from heating to gassing and irradiation can be used to limit their microbial content. For any manufacturing Process a microbiological profile can be prepared by suitable monitoring, sources of
contamination identified and eliminated. In all guidelines the paramount importance of personnel is stressed for experience
shows that they can represent the largest single reason for process failure.
Standards
With the recognition of the significance of microorganisms in pharmaceutical preparations the development of standards
is logical. Standards are determined by the uses intended for pharmaceutical preparations and as such reflect the safeguards
required. Thus, as has been explained, those preparations required to be directly introduced into the bloodstream, central
nervous system, tissues or eyes are required to be· completely free of micro~rganisms, that is, sterile. For other preparations
two types of standard are applied, namely, a limit' upon total microbial count and the exclusion of named micro-organisms
(Table 6). Neither of these is free from c.ontroversy. Total viable count levels as low as 100 units per gram or ml present
practical difficulties in assessment whilst the exclusion of named organisms raises the vexed question of selection of those to
be so catergorised.
There is no doubt that the experience gained by routine monitoring of all.aspects of medicine manufacture from raw
materials to final product provides "in-house" documentation which is more relevant than nominal external standards. With
this type of microbiological profile for a preparation regime the problems of biodeteriora.tion can be identified and remedied.
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Table 6. Microbiological standards for non sterile pharmaceutical preparations

MEDICINES FOR ORAL
ADMINISTRATION

BRITAIN

AMERICA

EEC (Draft proposals)

Ingredients and medicine
should be free from named
organisms.

Medicine should be free from
E. coli and Salmonella.
There should be a limit of
100 viable cells per ml for
non specified aerobes.

E. coli and Salmonella should be absent.
There should be a limit of revivable
aerobic bacteria ie 10 3 -10 4 per g/ ml
and of yeasts or moulds 10 2 per g/ mi.
General enterobacteria should not
exceed 10 2 /g/ml.

All preparations free
from PS. aeruginosa
and S. aureus

All preparations free from Ps. aeruginosa
S. aureus and enterobacteria.

eg Salmonella
E. coli

PREPARATIONS FOR
TOPICAL APPLICATION

Limiting level of revivable organism
10 2 in !g/ml.

No review of biodeterioration of pharmaceutical preparations would be complete without some reference to the impact
of packaging (Dean 1984). The availability of high quality versatile plastic materials has made it possible to present many

formulations in unit packs which, if required, can be end sterilised in this final form, The type of individual presentation
pioneered such as the strip pack has been extended to ophthalmic preparations and liquid medicines. The additional expense
involved can be justified not only on economic grounds of prevention of spoilage but also that it ensures the micro-biological
safety of the medicine.
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A COMPARISON OF FUNGI ON MATERIALS AT JUNGLE AND CLEARED SITES
OF A HOT-WET TROPICAL EXPOSURE UNIT
F. J. UPSHER'
Abstract: Six biocide.frce materials were exposed for one year simultaneously in the jungle and at
an adjacent open, cleared site at lnnisfail, Queensland and the progress of their fungal colonization
was studied. The wet season promoted rapid growth of fungi at both sites which continued through
the ensuing cooler months but stopped duting the drier periods later in the year.
Progressive assessments of fungal growth at the two sites were similar but the composition of
the fungal flora varied. Cladosporium and Fusarium were dominant genera at both sites but Curvul·
aria and other dematiaceous genera were mOst aburldant at the cleared site. In the more sheltered
conditions of the jungle, Pmicillium, Paecilomyces and Rltinocladiella were frequently observed,
together with other essentially hyaline types.

Introduction
Environmental conditions within a tropical rain forest or jungle are distinctly different from those outside. There is less
temperature fluctuation, lower light intensity with virtually no direct sunlight, lower windspeeds and generally higher humidities. These factors, particularly the latter, would all tend to favour the growth of microfungi.
At Joint Tropical Trials and Research Establishment (JTTRE) at Jnnisfail, Queensland, (latitude !1°32'S) there are sites
for exposing materials and equipment in jungle and cleared, open conditions. In a recent study of the colonization of materials at the cleared site, Cladosporium, Fusarium and Curvularia were the dominant genera (Upsher 1984). These had all been
prominent among the. air spora at. the same site some years before (Upsher & Griffiths 1973). However, in the jungle air
spora, Geotrichum, Monilia, Paecilomyces, Penicillium and Trichoderma were also abundant. In view of the presence of
those other fungi, all sometime significant in the biodeterioration of materials, and of the jungle environment apparently
being very favourable to microfungi, the jungle appeared to be a more aggressive site for biodeterioration. To investigate this
possibility a trial was conducted; cotton, wool, cellophane, softwood, an alkyd paint and a plasticized PVC were exposed
simultaneously in the jungle and nearby at the cleared site and the progress of fungal colonization studied.
Materials and Methods
Materials
Six materials were selected to show a range of susceptibility to microbial attack: they were wool and cotton fabrics, cellophane, softwood
timber, PVC and alkyd paint. Details of the materials arc:
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 10, Mn 2.
·pvc Plasticized; poly(vinyl chloride) homopolymer 100, di(2-ethylhexyl) phthalate 65, n-octyl·9, 10-cpoxy stearate 10, calcium carbonate
10, tribasic lead sulphate 2.5, dibasic lead phosphite 2.0, calcium stearate 0.5.
Wood; Pinus radiata D Don.
Cotton duck; 400 g/m 2 , loom state.
Woollen fabrics; 350 gfm 2 , scoured, bleached.
Cellophane sheet; 0.04 mm thick with the protective lacquer removed with hot water.
Specimens
_
All specimens wCrc approximately 100 x 15 ·mm. The PVC 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. The fabrics were cut oversize then frayed and trimmed. Speci·
mens were clamped into aluminium frames, using polyethylene foam to compensate for variation in thickness: each frame contained one set
of specimens.
Qimate at Innisfail
Although regarded as a hot.wet tropical sitC, with an annual rainfall of about 3,5 m, three quarters of thiS is received between Jariuary
and May (inclusive). The driest part of the year is August to October but heavy rainfall can occur at any time. High humidities persist through·
out__the year and approach 100% during the hours of darkness. The index mean (monthly mean of hourly records) exceeds 80% except during
dry periods later in the ycar6 In summer, November to February, the average daily maximum temperature slightly exceeds 30°C. The dally
minimum is gcncraliy over 20 C except in the coldest months May to October.

1 Materials Research Laboratories, Defence Science and Technology Organisation, P.O. Box 50, Ascot Vale, Victoria, Australia 3032.
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Exposure and Withdrawal

Frames were secured vertically, facing north-south about 1 metre above the ground, close beneath glass canopies in the jungle and at the
open, cleared site at JITRE in January, shortly after the commencement of the wet season. Withdrawals, one frame from each site, were weekly
for the rust four weeks, then with decreasing frequency.
·,
After withdrawal the frames were ~curely packed 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 examinations of specimens and of ad~_esive tape· prints (Butler & Mann 1959), provided a numerical (G-5) 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 a1ginate swab, dispersed in calgon (1 %) - Ringer
solution, diluted and plated (Upsher 1977). Isolation media used were corn meal agar and potato dextrose agar; incubation was at 30°C. A
genus was consideted to be growing on a meterial when sporulating stft!ctur~s were obs~rved 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
The wet season, which had already commenced when the materials were first exposed continued until late May. In those
four months, 1500 mm of rain was recorded and the mean daily humidity generally exceeded 85% R.H. Moderate rainfall,
with attendant high humidity was also received in late September and October but for the rest of the year and up to the
start of the next wet season, mainly drier conditions prevailed.
The effects of the persistant wet weather at the start resulted, as may be seen in Table 1, in the colonization of wood,
wool, cellophane and cotton during the first two weeks at both sites and of PVC Uungle) and paint shortly after. Only PVC
at the cleared site took as long as 8 weeks to show its first persistent growth. These ratings are ahead of those obtained at
the cleared site in the earlier trial and are attributed to the more consistent wet weather. The quantities of fungi continued
to increase through the cooler, winter period but noticeable decreases occurred on wool and cellophane at the cleared site
during the dry spell in August and early September. There was also a marked reduction in the variety of fungi at this Jime,
though Cladosporium persisted and Rhinoc/adie//fi appeared. At the twelve months withdrawal, two weeks after the onset
of the latter wet season there was a further slight increase in the fungal ratings at the cleared site, with a return of s·ome
genera.
Table 1. Asst!ssmt!nts• offungal growth on materials

DATE
EXPOSURE

3.2
lw

10.2

17.2

24.2

9.3

24.3

21.4

26.5

29.7

28.9

24.11

27.1

2w

3w

4w

6w

Bw

3m

4m

6m

Sm

!Om

12m

1

1
1
0
2

I

I

2
1

2
2
1
4
2
2

2
2

2
2
2
3

2
I

2
!A
2
2
1
3

3A
2A
3
2A
2A
3A

2A
lA
2
2
1
2

2A
2A
2
2

Cleared Site
Wood
Wool

0

I

PVC

0

Cellophane
Cotton
Paint

I
I

I
0

I

0
2
1

0

1
I
0

Wood
Wool

0

0

I

I

PVC

0
2
1
0

0
2

1
1
0
2

I

I

0

0

I

I

1
0
3
1

1

I

I

1
1
3
2

2

2

I

2
2
2

I

3

2
2
1
3

Juilgle Site

Cellophane
Cotton
Paint

•

I

1
2
I
I

I

I
1
1
2
I

1

I
I
I

3
2
2

2
2
2
2
I

3

I
I
I

3
2
2

2
1
2
3
2

I

2

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

Tables 2 and .3 show the incidences of the six genera that were most abundant throughout. this trial at two sites. Cladosporium was present most frequently on all materials at the cleared site- as it had been in the previous investigation (Upsher
1984). In the jungle it was also most abundant on all materials except on wool where it was observed only once. Several
species of CladosporiUm Were present- including C. sPhaerospermum Penz. C. cladoSporioides Fi'esen. and C. elatum (Harz.)
Nannf. Affinities of these species for materials or sites were not apparent.
Fusarium was widely abundant on most materials at both sites but was absent from paint at both sites and from wood in
the jungle. The preference of Fusarium for seclusion was seen at the cleared site, where on the loose, porous materials,
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Table 2. Occu"ence of major funga,l genera at the cleared site
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Table 3. Occurrence of major fungal genera in the jungle
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cotton, wool and wood it was one of the pioneers but on the less amenable surface of PVC, it did not appear until6 months
- some 4 months after the first P.ersistent growth of other fungi-and did not succeed at all on paint. Several forms of Fusarium were present but the main types appeared to be F. so/ani (Mart.) Sacc. and F. oxysporum Schlecht.
Curvularia was present, as in the earlier trials, mainly on cellulosic materials at the cleared site, though it was also present
on wool in the jungle during the first 3 months of exposure. Two species, C. eragrostidis (P. Henn.) and C. senegalensis,
((Speg.) Subram.) were most frequently seen. In an earlier study (Upsher 1984), Curvularia was also isolated from alkyd and
acrylic paints and from PVC but the significance of this variation is not certain.
Penicillium was prominent among the earliest colonizers on most materials but, with the exception of wood on which it
persisted, it was only seen occasionally after 4 months at the cleared site and after 6 months in the jungle. Several species
were present but their taxonomy was not pursued. As a genus, it appeared to prefer the wet season.
Rhinocladiella (sensu latu) was prominent on cellophane at both sites for several months before it appeared on other
materials: from eight months onward it was a major component of the flora on wood, cotton, paint and PVC. The reasons
for its late appearance are not clear but it may have been fostered by the organic debris including the remains of previous
fungi which collected on the surfaces. Species recorded included R. ellisii D. Hawksw. (= Zasmidium eel/are (Pers. ex Gray)
Fr.) and R. atrovirens Nannf.
Paecilomyces was present on all materials except PVC and was more abundant in the jungle but was absent from both
sites in the dry season.
Most genera were more abundant at one site than the other. On the basis of numbers of sightings, i.e. the occasions at
which a genus was observed on a material, the preferences for some were clearly apparent as shown in Tables 4 and 5. Tricho·
derina, although seen occasionally, was most fastidious, occurring only in the jungle, and there restricted to cellulosic materials- consistent with its well documented affinity for that substance (Siu 1951).

Table 4. Occummce of major genera on materials at the cleared and jungle sites
Wood

Wool

Cellophane

Cotton

PVC

Paint

10
3
5
4
2

10

1

11
3
8
3
3

11
7
5
2
1
2
2
12

8
2
0
1
2
0
2
3

9
0
0
2
1
0
0
1

1

2
1
8

0
5

5
9
0
4

7
2
0
3

8
0
0

1

1

3

5

0
2
9

I
I
6

0
0
0
3

3
I
0
0
2

Cleared 'Site

Cladosporium
Fusarium
Curvularia
Penicillium
Rhinoc/adieiia
Paecilomyces
Nigrospora
Other genera (18)

1
4

7
2
4

Jungle Site

Qadosporium
Fusarium
Cunulario
Penicillium
Rhinocladiella
Paecilomyces
Nigrosporo
Trichoderma
Other genera (18)

6
0
0
8
3

I
0
2
3

I
6
3
7
2
4
I
0
8

10

3
0
8
3

Table 5. Sightings of tile more abundant genera at the two sites
Cleared Site

Phoma
Cunularia
Pitlzomyces
Nigrospora
Cladosporium
Fusarium
Rhinocladiella
Aspugr1/us
Penicillium
Paecilomyces
Trichoderma

7
20
6
6
59
22
10
3
16
6
0

Jungle
1

3
0
2
37
20
13
4

33
14
5

Ratio C:J

7:
6.7:
> 6:
3:
1.6:
1.1:
0.8:
0.75:
0.5:
0.4:
<0.2:

1
1
1
I
1
1

3

162

A Comparison of Fungi . ....

For other genera, these preferences are less clear but many were observed at only one of the sites: Acremoniella, Alter-

naria, Geotrichum, Humicola, Scytalidium, Sporotrichum and Tritirachium occurred at the cleared site and Acremonium,
Botrytis, Chloridium, Choanephora, Pestalotia, Sepedonium, Verticillium and Zygosporium were present in the jungle. In
addition, Beniowskia, Cordana, Epicoccum, Periconia, Stemphylium and Ulocladium were seen on materials from both
sites. These genera which appear to prefer conditions at the cleated site, exposed to the sun, are all dematiaceous - having
a melanoid pigment in their cell walls to protect the contents from ultraviolet radiation. Only Fusarium and Penicillium,
abundant at both sites, were hyaline and would presumably take advantage of any cover for protection.
An earlier survey of the microfungi at JTTRE (Upsher 1972), showed the presence of 46 genera but then the materials
were often seen after several years exposure and bore a complex patina of debris and microorganisms. However, the most
abundant genera were then as in the present study.
At the inception of this investigation, it was felt that a more luxuriant growth of fungi would result in the jungle but
colonization proceeded uniformly and a similar number of genera were pres·ent at each site. For this to be so, the cleared
site must have offered some advantages to fungal growth to equal the more favourable conditions prevalent in the jungle.
Greater windspeeds at the cleared site, although not obviously advantageous, may have actually favoured growth by carrying
airborne water droplets to the specimens thus wetting them more. It had been observed in the earlier trial (Upsher 1984)
that it was the daytime humidity that was most critical to fungal colonization and it follows that daytime wetting would be
no less advantageous. Greater windspeed at the cleared site would also cause deposition of more debris on the materials and
this was often seen to be supporting growth. Higher light intensities and specimen temperatures at the cleared site would
have caused more oxidation and surface disruption, rendering the materials, with the possible exception of cotton (Kaplan
et al. 1970) more susceptible to colonization and attack.

Conclusions
Fungal colonization of the six materials followed the same general pattern at the two exposure sites. There was active
fungal growth whenever humid conditions persisted, particularly through the wet season and during a wet spell in spring. At
the cleared Site, the wetting of samples by air-blown water droplets and greater accumulation of debris, both the result of
greater windspeeds, and also weathering of the materials resulting from solar radiation are thought to have been favourable
to fungi in a situation otherwise less conducive than in the jungle.
Genera prominant at the cleared site were mainly dematiaceous including Cladosporium and Curvularia -with melanoid
UV screens in their cell walls. Fusarium and Penicillium were also present at the cleared site on materials in which they could
easily become immersed and thus protected from the sun. In the jungle, Cladosporium was dominant but much of the population was hyaline, where Fusarium, Penicillium, Paecilomyces and Rhinocladiella were prominent.

The author thanks staff at JTTRE for their contribution to this project.
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STUDIES ON POLYURETHANE DETERIORATING FUNGI
Part 1. ISOLATION AND CHARACTERISATION OF THE TEST FUNGI EMPLOYED
R.A.PATHIRANA 1 andK.J.SEAL2
Abstract: Nineteen fungi were isolated from degraded polyurethanes and soil baited with pieces of
intact polyurethane. The activity of the fungi was examined using a standard test procedure (ISO
846) for the nutritive evaluation of plastics. Four fungi - Gliocladium roseum, Penicillium citrinum,
Aspergillus [umigatus, and Ozaetomium globosum - were selected for further study, and optimum
conditions for their growth determined.

Introduction
Since their introduction on a commercial basis more than thirty years ago polyurethanes have found a niche in the plastics
industry in which they are assured a healthy future. Their superior properties of abrasion, oxidation and oil resistance, and
elasticity have made them a most suitable material for electrical cable sheathings, shoe soles, motor car components, aircraft
fuel tank liners, foams, adhesives, and alternatives to natural rubber. Many of these uses involve contact with microbial
environments and, as a result, a steady stream of in-service failures occur. Some of these are reported in the literature (see
Seal & Pathirana 1982) but many more are contained within the customer/supplier network, often poorly understood, or
remaining unexplained.
There is, however, an increasing need to understand more of the role of micro-organisms in the mechanisms of polyurethane deterioration borne out of the increasing awareness of the invOlvement of micro-organisms in materials failure. The
previous work in this area (Darby & Kaplan 1968, Evans & Levisohn 1968) indicated that hydrolysis of the ester bonds was
probably the main mechanism in polyester based polyurethanes. Later work by Filip ( 1978) has suggested that the urea,
amide, urethane and isocyanurate rings .may also be subsequently attacked. However, the work to date has not examined
changes in the mechanical properties of polyurethanes and related these to changes in the chemical structure and the microorganisms responsible.
The study presented below and in subsequent papers uses a number of techniques to examine the effects of fungi on a
range of susceptible polyurethanes. In .this first investigation fungi were isolated and characterised for their ability to utilise
commercially prepared ·polyurethanes.
Materials and methods
a. Isolation of the test fungi
Soil samples were collected from the top tocm of a relatively undisturbed loamy soil (pH5.6) from the east end of St. Peter's College
grounds, Sattley, Birmingham. The soil was sieved through a lcm mesh to remove large particles and the soil beds (lOcm deep) were prepared
in high density poly ethylene boxes {90cm x 45cm x 30cm), covering them with polythenc sheets to maintain a moisture content of between
25% and 30%. Pieces (2cm x O.Scm x O.lcm) of polyester polyurethane were buried vertically in soil beds about lcm benheath the soil surface and the temperature was maintained at 25± 2°C. Eight pieces each were removed after 1, 2 and 4 weeks. Each piece was aseptically cut
crossways into four subsamplcs. Half the number of pieces were kept unwashed whilst the remainder were washed in six changes of sterile
distilled water, with vigorous shaking in a mechanical shaker, for thirty minutes.
The washed polyurethane pieces were plated on to the following solid agar media in duplicate. The media used were 3% malt extract agar
(Oxoid CM 59), Czarek-Dox agar (Oxoid CM 97), cellula~ agar (Eggins & Pugh 1962), and malt extract ~ar with membrane nttered aureomycin (50mg. litre- medium) to prevent bacterial contamination. The plates were incubated at 25 ± 1 C and observations were made at
regular intervals. Fungi were isolated from the mycelial fragments that grew out from the material, using·a sterile pair of forceps. These isolated
fungi were subcultured several times to obtain pure cultures and were maintained on malt extract agar slants. A second source of fungal isolates
was from a partially degraded hard polyurethane elastomer obtained from a commercial source. This was subjected to the isolation procedures
listed in Fig. 1.
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Fig. I.
Different treatments given to degraded polyurethane pieces before plating on solid media

(A)

Washed in a washing up solution for 15
minutes in a mechanical shaker and then
.with sterile distilled water.

AI.

Surface sterilisation with 70% industrial
methylated spirits.

(B) Washed in Tween 80 (0.1%)
for 15 minutes on a mechanical
shaker.

(C)

No treatment

Bl. Same as AI.

Cl.

Same as AI.

+

+

A2.

Surface sterilisation with 0.1% H2 0 2

B2. Same asA2.

Cl.

Same as A2.

A3.

Washed in sterile distilled water (5 times).

B3. Same as A3.

C3.

Same as A3.

N.H. AU pieces were surface dried between sterile flltcr papers (sterilized by autoclaving and drying in a laminar flow cabinet with microbiologically fi1tered air) before plating on solid media.

b. Selection of test fungi,
The test fungi were selected after examining their ability to colonise and also cause some fonn of deterioration of test polyurethane pieces
in the presence and absence of another organic nutrient source. A selection of pure cultures already in the University of Aston in Birmingham's
culture collection, which were suspected of attacking polyurethanes were also included in the screening programme (see Table !c).
Pieces (!em x lcm) of poromeric polyurethane sheets were surface-sterilized with fonnalin vapour for three hours to prevent contamination
of the pure cultures used in the screening tests. These were then washed thoroughly in sterile distilled water and were placed in petri plates
containing a balanced organic nutrient source (malt extract agar) and a non-organic nutrient source (FA No. 5 mineral salts agar of Berk et
al. (1957) with 0.03% yeast extract). Both groups of petri plates were inoculated with washed spore or mycelial suspensions of fungi (4 replicates per culture). In a few fungi where there was no or little sporulation, fungal mats were scraRed and used as the inoculum. The plates
were sealed in polythene bags to avoid desiccation and were incubated for four weeks at 25 ± 1 C. The degree of fungal colonisation was
measured according to the following ratings (adapted from ISO 846, 1978):-1= zone of inhibition present. 0= no fungal growth apparent even under microscope. 1= fungal
growth hardly visible to naked eye but quite apparent under microscope. 2= slight visible growth
covering less than 25% of surface. 3= medium growth covering 25% - 50% of test surface. 4= considerable growth covering 50% or more of surface. 5= heavy growth covering entire surface.
The use of the two types of media allowed the study of two different parameters, namely:- a) the degree of colonisation on malt extract
agar to detennine any fungitoxic effects of the polyurethane and b) the capabilities of fungi to utilize the polyurethane as the major source of
carbon, using the FA mineral salts agar.

c. Characterisation of the test fungi.
The test fungi chosen from the above screening experiments varied taxonomically although they all demonstrated the ability to attack a
commercial polyurethane. Data were therefore. collected on the temperature and pH optima of the fungi for use in the subsequent investigations.
The colony radial growth measurements after a specific incubation period (Trinci 1969) on malt extract agar (MEA) medium were used as
the criterion to study the effects of temperature and pH on growth rates of the test fungi. In the determination of colony radial growths at
different pHs, the pH value of the· MEA medium was adjusted using the following buffer solutions:- pH3 - pH6 - citrate phosphate buffer;
pH7 - pHS - phosphate buffer; pH9 - tris-HC1 buffer (Gomori 1955). The buffer solutions and media were prepared double strength, autoclaved separately and then mixed, after cooling to abOut 45°C, to avoid any hydrolysis.
Specific growth in liquid cultures at different pHs was measured according to the following procedure. 100 ml conical flasks, each containing 50ml malt extract broth (Oxoid CM 57) buffered to pHs 3, 4. 5, 6, 7, 8 and 9, using the buffer systems described above, were inoculated with mycelial plugs (0.5cm diameter) cut from the edge of 7 day old cultures. The flasks (3 replicates) were incubated static at 30°C for
7 days with gentle shaking for 1 minute each day. The resultant mycelial mats were filtered through dried preweighed Whatman No. 1 filter
papers, washed 3 times with distilled water, and dried to constant weight at 55°C. Controls were also set up without incubation to measure
the dry weights of the original agar plug inocula.

Results
a. Isolation work.
19 fungi (Table I a and b) were isolated from the polyurethanes. Of these, II originated from the degraded hard elastomer
and 8 from the poromeric polyureth3ne soil enrichment cultufe. Many of the isolates have been reported to be associated·
with the biodeterioration of polyurethaneS. However, Aspergill~s fumigat~ and Gliocladium roseum had noCand were thus
sent to the Commonwealth Mycological Institute for confirmation of identification. They are deposite_d aS culture numbers_
IMI 260418 and IMI 260419 respectively.
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i. Fungi isolated and collected for screening experiments

a. Fungi isolated from degraded polyurethane material

CODE
G2

Aspergillus flavus
Aspergillus fumigatus

G3

Aspergillus fumigatus

Gi

G4

Chaetomfum globosum

GS
G6

Mycelia sterilia

G7
GS
G9
G!O

Gil

Nigrospora spherica
Paecilomyces variotii
Penicillium no tatum
Penicillium sp. 1
Penicillium sp. 2
Penicillium sp. 3

b. Fungi isolated from poromeric pieces buried in soil

Fusarium oxysporum
Fusarium sp.
Giiocladium roseum

Sl2
Si3
Sl4
SIS
Si6
Sl7
SIS

Mucorsp

S!9

Trichoderma viride

c.

Penicillium chrysogenum
Scopulariopsis brevicaulis
Trichoderma sp.

Fungi obtained from University of Aston culture collection

L20
L21
L22
L23
L24
L25
L26

Aspergillus fumigatus
Aspergillus niger
Cladosporium herbarnm

Paecilomyces variod
Penicillium citrinum
Rhizopus rhizopodiformis
Trichoderma viride

b. Selection of test fungi
The growth ratings on the two media employed are presented in Table 2. It can be seen that five of the strains (G5, 7 and
8, L21 and 23) were completely inhibited on malt extract agar in the presence of the polyurethane. The remainder produced
higher ratings on the polyurethane after 4 weeks in the presence of m~It extract agar than the mineral salts agar. Four fungi
were selected from this test for further study based upon their high ratings for both agars. They were Aspergillus fumigatus,
Chaetomium globosum, Gliocladium roseum, and Penicillium citrinum. Observations on the effects of these fungi on the
polyurethane were also important in their selection. C. globosum grew well over the material causing a yellow-brown dis·
coloration whilst the growth of A. fumigatus resulted in a yellow staining. P. citrinum extensively attacked the material
causing pitting of the surface, and G. roseum produced crater-like cavities of diameters between 0.1 and 2.0mm in the polyu·
rethane when grown on malt extract agar. Although the mineral salts agar supported growth there was no visible attack on the
polyurethane after 4 weeks.
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Table 2. Growth ratings of fungi on malt extract agar and FA
mineral salts agar+ 0.03% yeast extract

Code

Growth ratings on malt

Growth ratings on

extract agar

mineral salts agar
+ 0.03% yeast extract

Gl
G2
G3
G4
GS
G6
G7
G8
G9
G!O
Gil
S12
S13
S14
SIS
S!6
S17
SIS
S19
L20
L21
L22
L23
L24
L25
L26

I
0
2

3
I
4
4
0
5
0
0
2
2
I
3
2
5
5
2
5
5
5
I
0
I
0
3
5
5

2
0
I
0
0
I
0
0
0

0
2
0

0
I
I

0
0
0

0
2

c. Characterisation of the test fungi
The colony radial growth diameters of the four selected fungi with respect to temperature are shown in Fig. 2. Although
growth rates varied between species 30°C was the optimum growth temperature for all species but A. fumigatus where the
optimum was at 35°C. However, as the rate was high at 30°C this latter temperature was chosen for all subsequent work.

A. fumigatus

4

G. roseum

C. globosum

P. citrinum

I

0

20 25 30 35 40 45

20 25 30 35 40 45

20 25 30 35 40 45

I
20 25 30 35 40 45

Fig. 2. Radial growth diameters of test fungi at different temperatures after 3 days incubation
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Fig. 3. Radial growth diameters of test fungi at different pHs.
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The growth measurements of the fungi at different pHs are shown in Fig. 3. There was good correlation between radial
growth and specific growth in liquid culture. G. roseum and C. globosum showed a broad peak with a maximum at pH7.
P. citrinum attained optimum growth at pH6 and A. fumlgatus at pH4. All four fungi showed varying degrees of growth and
changes in morphology throughout the pH range tested.

Discussion
The isolation programme selected out a number of fungi already reported in the literature which were able to attack
polyurethanes. A number of these fungi, for example. P. citrinum and C. globosum were used as test fungi for national standards (IS0846, BS2011 and ASTMG21-70) in the testing of plastics for mould resistance. Other isolates T. viride, A. niger
and P. variotii did not, in the screening programme, show any desire to attack the polyurethane samples. These are employed
as standard organisms in the same national and international standards for plastics testing. A number of different types of
attack were noted on the polyurethanes including cracking, embrittlernent, hyphal penetration of the polyurethane, and the
production of crater-like pits which was a particular characteristic of G. roseum (Pathirana & Seal I 983). (Pathirana & Seal
1983) in a more detailed study on the deteriogenic effects of G. roseum on polyurethanes noted that the presence of an
alternative carbon source resulted in visible attack after four weeks' incubation; where no alternative carbon source was
present there was no visible attack. The other fungi in this study showed a similar trend in that the characterisation forms of
attack occured in the presence of malt extract. The requirement for extra growth factors is reflected in the subsequent studies
where comparisons are made between media of varying complexity.
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THE PROBLEM OF 'CEMENTATION' WHEN USING COTTON STRIPS AS A MEASURE OF
CELLULOSE DECAY IN SOILS
D.D. FRENCH'
Abstract: Tensile testing of cotton textiles buried in soil is a standard method reflecting
the activity of cellulolytic microorganisms. It is demonstrated that cementation is a factor
which can affect such measurement and suggestions are made to recognise this.

Soil burial has been used in the textile industry for some time, as a means of testing rotproofing agents applied to natural
fibres, especially cellulose (e.g. Armstrong 1981, Gray & Martin 1947, Schmidt & Rushmeyer 1958, Kempton et al. 1963,
Hueck 1960). More recently, the method has been reversed, to test soils with a standard cloth rather than cloth with a standard soil (Heal et al. 1974, Latter & Howson 1977, French & Howson 1982). The loss in tensile strength (TS) from strips of
uniformly woven cotton cloth gives soil scientists, ecologists, and other biologists a robust comparative index of cellulolytic
activity in soils. Since 1976, a special standard test cloth has been available from the Shirley Institute, Manchester, (Walton &
Allsopp 1977).
For field biological purposes, the measurement of loss in tensile strength from cotton strips has been said to have three
advantages over weight loss as an integrative decay measure:-

"1.

Soil contamination has no effect.

2.

Quick and easy to perform.

3.

More sensitivity than weight loss." (Walton & Allsopp 1977)

While the last two of these statements are undoubtedly true, the first may need some qualification. The cotton strip method
is relatively free from the problems of sample contamination frequently encountered in e.g. litter bag weight loss studies but
an analogous problem, briefly mentioned by Latter & Howson (1977) but otherwise unremarked, is that of 'cementation'.
(This does not imply that •cementation' has never been noted, e.g. see below, but it has, apparently, always been assumed
to have no effect on TS.)
Because, in field studies, strips often have to be stored for some time before testing, it is usually necessary to wash as much
soil as possible from the strips on retrieval, prior to drying and storage. With some soils, especially bog peats and some gleys,
light scrubbing can be a more effective means of cleaning the strips than simply washing in water but, it was thought, might
affect the strength of the strip, e.g. by matting the surface fibres. P.M. Latter and G. Bancroft (unpub.) investigated the
effects of different washing treatments on TS of strips taken from limestone, clay, sandy and 'acid moor' soils. Among the
washing treatments tested were no washing, rinsing under a water jet, soaking, sonic bath, and two kinds of scrubbing (flat
and on a sieve). TS was increased by scrubbing strips which had been in limestone or clay soils, but decreased in strips from
sandy soils. They concluded that the increased TS of strips from clay and limestone soils was caused by fine particles being
worked into the fibres and strengthening the cloth by acting as a cementing agent. The scrubbing treatment itself appears
only to accentuate the effect of the soil particles.
I have observed similar apparent cementing of un-scrubbed strips by fine powders, including CaC0 3 and starches, in field
experiments. In all these cases, the strips had been in the soil for at least a month. Cementation was not observable in field
controls (Latter & Howson 1977) put into the soil and immediately removed for testing.
A rather different kind of cementation has been observed by G. Lawson & G. Howson (pers. comm.) and myself, which is
not confined to any particular soil type, nor necessarily present throughout any one sample. Here, the strips, on retrieval,
seem stiffer, or 'harder' than other strips from the same site or soil, and may also be sticky or slimy, especially when still wet.
There are therefore at least two kinds of cementation:(I) 'Concretion' of the fibres by fine solid particles- a largely physical phenomenon probably not dependent on any

biotic process.
(2) 'Biotic cementation' -this, I shall argue later, results from a variety of biotic processes.
The term •cementation' is retained as a general term covering both concretion and biotic cementation.
As the two types of cementation have different characteristics, and different practical implications, they are described
separately, before making any general conclusions or recommendations.
All results described were obtained using the Shirley Institute Test Cloth, with 4 x 10 em test segments, torn on a Monsanto
type W tensometer, with modified pneumatic grips and electronic chart-recorder.
1 Institute of Terrestrial Ecology, Hill of Brathens, Banchory, Kincardine shire AB3 4BY
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(I)

Concretion
Latter and Bancroft's observations indicate that concretion can produce a measurable, and significant, increase in TS,
but it is not clear from their experiments how much of the increase was produced by scrubbing alone. My own field observatiOtls of apparent concretion of strips in fertilised plots implied that cemen.tatiOn could be produced artificially by the
addition of similar fine powders. When CaC03, or a I: 1 glucose/starch mixture was added to sterile strips in trays in the
laboratory, followed by spraying with distilled water to soak the powders into the threads, I obtained highly consistent
increases in TS (Table I). But when sucrose/potato starch was added in solution (1%, S% and 10% wfv) to sterile strips,
there was no detectable increase in TS (J. Gillespie, pers. comm.). These results, taken together, suggest that the cementing
effect is primarilY. a physical binding action of fine solid particles (or possibly colloids), and that it can increase the TS of
unrotted strips, at least, by a significant amount.
·
If the TS· of rotted strips are similarly increased, as indicated by L~tter and Bancroft's data, then a correction factor may
be necessary where concretion occurs. This necessitates establishing a relation between degree of cementation and TS increase.
There is currently no generally reliable method of assessing concretion, although someone experienced in the handling of
cotton strips can sometimes tell by their 'feel' between a set heavily permeated by clay or lime particles and one that is not.
It was not possible to say from their 'feel' that the strips referred to in Table 1 were (or were not) cemented.

Table 1. TS of sterile cotton strips (Shirley Test Qoth, test segments 4 x 10 em) treated with suspected
concreting agents, compared with TS of untreated strips.-

Control

TS
(Kg)

n
Min
Mean
Max
s.d.

Mean difference
from control

14

so

54.4
59
2.8

Glucose/starch
(Sg m -~) (SOg m - 2 )

Calcium carbonate
(20g m - 2) (50g m - 2)

14
53
56.5
59
1.8

53
57.1
61
2.4

13
55
58.5
65
2.8

59.3
64
2.9

+2.1

+2.7

+4.0

+4.9

11

14

55

All mean differences are significant at p<D.OOl (t-test)

(2) Biotic Cementation
This is a much more diverse kind of cementation, covering a variety of effects linked by the common characteristic that
the fibres are bonded by 'glue'- or 'gum'-lik:e substances. Some of these substances are readily identifiable e.g. resins from
conifer roots. More frequently, there is a general smearing of the threads with an unidentified glue-lQce material. This latter
effects is, like cementation by resins, almost certainly of biotic origin in that it:(a) tends to be associated with particular coloured patches on strips, which are themselves related to the presence of
microflora (or sometimes lichens).
(b) is absent from sterile or uncolonised strips, and mainly confined to the rotted parts of strips.
(c) is usually visible under the microscope, as a deposit on and
concentrations of mycelium.

betw~en

- also in? - threads, in association with

The exact nature of the deposit referred to in (c) is as yet unknown. However, there is a strong possibility that polysaccharides are involved, for three reasons:(a) they are produced in a large number of decomposition and soil biotic processes, e.g. as partial breakdown products
of cellulose, and in microbial secretions and root exudates.
(b) they are known to cement soil particles together, with sufficient strength to form stable aggregates (e.g. Forster &
Nicholson 1981).
(c) strips soaked in solutions of sugars and/or starches often have a slimy o~ gelatinous feel when wet. and stiffen on
drying, in a way similar to the behaviour of some biotically cemented strips.
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I have devised a subjective procedure for assessing the degree of biotic cementation from the feel of a segment and its
behaviour on fraying, on a 5-point scale from 'none' to 'very high'. This ranking agrees well with assessment by visual examination of strips under a low-power light microscope. The method needs some practice to achieve consistency, but gives at
least a rank-order quantification of degree of cementation.
Biotic cementation, is, therefore, fairly easily recognisable and at least roughly quantifiable. What is not possible so far is
measurement of its effect on TS. With a few fungi extracted from rotted strips, large increases in TS have been observed in
pure culture, with organic nitrogen also supplied, (J. Gillespie, pers. comm.). Depending on the responses of rnicroflora in
mixed populations, and with different nutrient sources, the potential effect of biotic cementation in the field is probably
about 5-6 kg increase in TS.
General Conclusions and Recommendations
Cementation, of either main type, may have a significant effect on measured TS losses from cotton strips. Further work
is needed to elucidate the nature of biotic cementation and define relationships between it and TS change, and to determine

ways of assessing concretion. Meanwhile, some guidelines can be given for occasions when cementation may be affecting TS.
(1) In all cases where cementation occurs, or is suspected, it should be noted, to avoid misleading comparisons.

(2) If concretion is present, it will usually be in all strips from a particular soil or experimental treatment. It is especially likely to occur in fine-textured soils, or where a soil treatment involving fine solid particles (e.g. liming) has
recently been applied. If all comparisons are within that soil or treatment, or between soils of the same type,
corrections for concretion are unlikely to be necessary.
To facilitate wider comparisons, however, a measure of the effect of artificial cementation with the concreting
agent is helpful (as e.g. in Table 1). Any correction factor should be applied equally to all strips in a cemented
sample.
(3) Biotic cementation normally affects individual strips or segments rather than a whole sample and has no known
relation to soil type. If the proportion of cemented strips is small, or is the same in all samples, no correction for
cementation is necessary. If, however, the proportion of cemented segments varies by more than, say, I 0-1 5% between samples, then some attempt should be made to assess the degree of cementation of every segment, and
differences between samples interpreted with reference to any differences in cementation.
Any adjustments of TS for biotic cementation should be made only to the TS of affected test segments.
( 4) If the TS of a cemented sample is significantly less than that of an uncemented, or less cemented, sample, it may
confidently be concluded that it is more decomposed. If the difference is nOt significant, however, the effect of
a correction for cementation should be tested. Similarly, if a cemented sample has higher TS than an uncemented
one, then, unless suitable correction for cementation has already been made, it can not be concluded that it is truly
less decayed.
(5) Extreme caution is needed when applying any correction factors, as even a 1 or 2 Kg adjustment, if made to
sufficient segments, may make the difference between a significant and non-significant result. Latter and Howson
(1977) state that a difference of less than 10 Kg is 'not detectable' but any such figure depends entirely on the
variability of any particular pair of samples. Within my own samples (unpub.) a difference of 5 Kg is consistently
significant (p<O.OS, n = 10 or 20, Mann-Whitney U-test or t-test) and often less than 3 Kg is sufficient (see e.g.
Table 1). As well as this, if there is already a difference equal to the minimum significant difference minus 1 Kg,
then a correction of only that 1 Kg turns a non-significant difference into a significant one without any alteration
in a previously fixed probability level.
If in doubt, therefore, it is best to apply explicitly stated corrections, and give both corrected and uncorrected
results.
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THE EFFECT OF BOTH POWDERED AND LIQUID RUBBER ADDITIVES
ON THE GROWTH OF SOIL MICROORGANISMS
G. R. WILLIAMS'
Abstract: Two novel techniques were used to investigate rubber additive deterioration by
soil microorganisms; over thirty additives were examined both for d_eterioration and toxicity,

Introduction
Rubbers are composed of a basic polymer, a vulcanizing system (usually zinc oxide, stearic acid, sulphur and an accelera·
tor), and several other compounds including antioxidants, fillers, processing aids and pigments. Researchers who have reported the biodeterioration of compounded rubbers have generally not indicated which component of the rubber suffered
attack, or the effects of other constituents on this attack. It has been shown that natural rubber polymers support mould
growth (Williams 1982) however, it is difficult to estimate the biodeterioration of powdered additives as they cannot be
easily recovered from soil. This paper describes the soil burial of rubber additives to determine those which are biodegrad·
able, and those which exhibit toxic properties.

Materials and Methods
All chemicals used were commercially available and were used without further purification. The additives used in the investigation include
accelerators (tetramethyl thiuram disulphide (TMTD), mercapto 'benzothiazole (MBT), cyclohexyl benzothiazole (CBS), Mercaptobenzothiazole, sulphonamide (MBTS) tetrarnethyl thiuram monosulphide (TMTM), zinc diethylcarbamate (ZDC), ethylene thiourea (Na 22) and diphenyl guanidine (DPG); antioxidants (2,2,4, trimethyl dihydroqinoline, octylatcd diphenylamine, 4-methyl-6-(dimethyl cyclohexyl) phenol,
2-2 methylene his (6·1 methylcyclohexyl) paracresol); activators (zinc oxide, stearic acid, salicylic acid, flowers of sulphur); fillers (medium
thermal carbon black, silica filler) and plasticisers and processing aids (dioctyl scbacate, dioctyl phthalate, mineral oil, paraffin jelly, paraffin
wax, 75% pine tar, aromatic oil and golden factice.) Organisms were isolated and identified by their growth on malt extract or nutrient agar
(Oxoid).

Soil burial experiments
Three techniques were used for exposing rubber additives to John Innes No 1 Soil, maintained as previously described (Williams 1982).
The first technique involved placing powdered additives onto non-biodegradable polycarbonatc membranes (Nucleopore Corporation), with
a 12 J.L pore diameter, and placing the membranes onto the soil with powders on the upper surface. The second technique involved embedding powdered additives onto a thin layer (0.3 em) of epoxy resin (Araldite), poured onto aluminium foil, During the curing process an excess
of powder was poured onto the resin. When cured, excess powder was shaken off the resin, which was then cut into IS em x 5 em strips and
placed with the additive impregnated face in contact with the soil. The third technique was an adoption of the technique of Rubidge (1974)
in which water insoluble liquid additives were incorporated into agar medium using colloidal silica according to the method of Baruah et al
(1967). Petri dishes containing the medium were then inoculated with 1 ml aqueous soil extract (3.0 x 10 7 organisms per ml) and sealed in
cellophane to prevent drying, and incubated' at 25°C.
Toxicity experiments
Additives which did not support microbial growth after three months soil burial were examined to determine if they possessed any biocidal or biostatic properties. Each additive was incorporated singly into nutrient a~ar, at varying concentrations, approximating the levels
of incorporation in rubber formulations, and inoculated with Soil extract (3.0 x 10 organisms per ml) and incubated at 25°C for 14 days,
Toxicity levels were expressed as LD50 values.

Results
Soil exposure experiments (table I)
After three months expo!iure to soil, both burial techniques used in the investigation yielded similar results for the twenty
six compounds investigated. Using the soil burial and colloidal silica-agar techniques, it was found that accelerators, anti·
oxidants and fillers were uncolonised by soil microorganisms but several plasticisers and processing aids did support mould
growth, including stearic acid, salicylic acid, paraffin jelly, paraffin wax, pine tar and golden factice. The organisms isolated
included Penicillium pinophilum, P. variabile, Aspergillus ustus and A. niger. Two species of Bacillus were found to grow on
dioctyl sebecate and dioctyl phthalate.
Toxicity experiments (table 2)
Results show that all accelerators (with the exception of ZDC) were moderately or severely toxic to soil microorganisms
when incorporated into nutrient agar at their working concentrations in rubber. Even ZDC exhibited some degree of toxicity
at higher concentrations (1.5%). Two accelerators (DPG and MBT) completely retarded microbial growth of soil microbes
at very low concentration (0.1%). Other additives investigated including antioxidants, activators and filler had no toxic
effect on microorganisms\ with the exception of zinc ·oxide which gave slight bacteriostatic effects at a concentration of 5%.
1Dairy Crest, Felinfach, Lampeter, Dyfed SA48 SAG
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Table l. Growth and colonization of rubber compounds

Growth

Growth
after
3 months

Compound

Class of Compound

TMTD (tetrarnethyl thiuram disulphide)

Accelerator

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

'f'lectol' H (polymeriscd 2,2,4-trimethyl
dihydro quinolins
'Octaminc' (octylatcd diphenylamine)
'Pennanax WS' 2,2-methylene bis 6-1 methyl
cyclohexyl) paracresol
'Permanax WSL' 4,mcthyl-6-(dimethylcyclohexyl)
phenol
'Permanax BL'

Antioxidants

0

0

0
0

0
0

0

0

0

0

Zinc Oxide
Stearic Acid

Activators

PVI Santogard

Pre-vulca.nisation
Inhibitors
(retarders}

MBT (rnercaptobenzothiazole)
CBS (cyclohexyl benzothiazole)
MBTS (mercaptobenzothiazole sulphonamide)
TMTMS (tetramethyl thiuram monosulphide)
zoe (zinc salt tetraethylthiuram disulphide)
DPG (diphenyl guanidine)
Na22 (ethylene thiorea)

after
1 months

0
++

Salicylic Acid
Sulphur-Magnesium Coated
Flowers of Sulphur
DOS (dioctyl sebacate)

Plasticiscrs and
processing aids

0

+++

+++

0
0

0
0

0

++

+++

Paraffin Wax
75% Pine Tar (on inert filler)
"Dutrex 729" (Aromatic Oil)
Golden Factice

+++
+
0
+

Medium Thermal Carbon Black
High Abrasion Carbon Black
Hard Grade A Clay~
Precipitating Wlliting Chalk
Silica Filler (VN3)

0 =no growth

+=slight growth <25%

0
0

f-illers

0
0

0
0

0

++ = 25%-50% coverage

Slight growth of Flavobacterium sp

0
++

0

OM 13 (mineral oil)
DOP (dioctyl phthalate)
Paraffin Jelly- soft yellow

Organism Isolated

Variety of microorganisms

Penicillium pinop!Jilum

Slight hypha! growth. Bacteria isolated

0
+
+++
+++
+++
0

++
+
+
0

0
0

+++=above 50% coverage

No fungal growth, Bacteria isolated

Penicillium pinophilum
Penicillium variable
Penicillium pinophilum (heavy growth)
Aspergillas ustus (sporulating growth}
Penicillium pinophilum
V. slight growth (hypha!)
V. slight growth (hypha!)
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Table 2. Toxicity of various additives to soil hricroorganisms
Compound

Class

LD50 4 Day

LD50 14 Day

Degree Toxicity

Tetramethy1 thiuram disulphidc (TMTD)
Tetramethy1 thiuram monOstilphidc (TMTM)
Mercaptobenzothiazolc (MBT)
Mercaptobenzothiazole sulphonamide (MBTS)
Diphenyl guanidine (DPG)
Cyclohexyl benzothiazole (CBS)
Ethylene thiourea (Na22)
Zinc diethylcarbamate (ZDC)
2,2,4 trimcthyl dihydroquinoline
Octylated diphenylamine
4-mcthyl-6 (dimcthylcyclohexyl) phenol
Zinc oxide
Flowers of sulphur
Carbon black
Silica filler

accelerator
accelerator
accelerator
accelerator
accelerator
accelerator
accelerator
accelerator
antioidant
antioxidant
antioxidant
activator
activator
filler
filler

<
<
,.;;;

<
<
,.;;;

highly toxic
highly toxic
highly toxic
moderately toxic
highly toxic
moderately toxic
moderately toxic
poor toxicity
non-toxic
non-toxic
non-toxic
slightly toxic
non-toxic
non-toxic
non-toxic

,.;;;

>
>
>
>
>
>

0.1%
0.1
0.1%
0.5%
0.1%
0.25%
1.0%
0.75%
1.5%
1.5%
1.5%
5.0%
5.0%
30%
20%

,.;;;

>
>
>
>
>
>
>
>

0.1%
0.1%
0.1%
0.75%
0.1%
0.25%
1.0%
1.5%
1.5%
1.5%
1.5%
5.0%
5.0%
30%
20%

Discussion
The results presented in this paper, utilizing two novel techniques of soil burial, confirm previous observations that accelerators are not colonised by soil microorganisms and are biocidal at concentrations used in rubber formulations~ antioxidants
and fillers are also not colonized, but are non-toxic to soil microorganisms, and that plasticisers and processing aids are often
capable of supporting microbial growth. Soil burial techniques have previously been applied exclusively to solid materials,
especially in the form of sheets and films, and although it is possible to incorporate powders into soils it is subsequently not
possible to examine visually the growth of microbes in situ. The techniques employed here, particularly the use of an inert
resin support, enables such an examination to be carried out. However, this type of experiment is inadequate to predict the
effect of various compounding ingredients on the microbial deterioration of rubber, as they do not take into account those
chemical changes which occur during vu1canization. Future work will include investigation into the biodeterioration of
rubber vulcanizates. and the effect of additives upon this deterioration.
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Definitions of microbiological criteria are given and
previous approaches to the establishment and application of

microbiological criteria for foods are described. The two
working groups set up by the FAO/WHO to define
microbiological criteria also described the general principles
to be observed for the establishment and application of
microbiological criteria. These general principles are to be
followed in the Codex Alimentarius in a case of
microbiological criterion is to be attached to a Code of
Hygiene Practice or to a Codex Alimentarius Standard. It is
proposed that for other purposes similar definitions of
microbiological criteria, advisory and mandatory, be adopted.
Work on the adaptation of these criteria is currently being
carried out at the level of the Commission of the European
Communities.
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discussed. A review is given, in tabular form, of some, mostly
more recent, investigations where the fate of particular
microorganisms in foods and the genesis of specific microbial
structures (associations) were studied. The main concerns for
food ecologists in the next decades are identified, the most
pressing problem being the control of microbial pathogens in
meat and poultry. Processing for safety. is suggested as a
solution but must be 'longitudinally integrated'.
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Advances and prospects [edited by Roberts, T.A.; Skinner,
F.A.f. London, UK; Academic Press (1983) 333-367 [En, IS
ref., I fig., 6 tab.] Leatherhead Food RA, Lcatherhead,
Surrey, UK.
A panel of 30 food microbiologists, chosen randomly
from a list of 120 were asked, by means of questionnaires,
their forecasts on future trends in methodology,
microbiological control of quality and safety, effects of
technological change, public health food microbiology and
biotechnology and the food industry. It is difficult to draw
any specific conclusions, but it is hoped that forecasting may
stimulate people to consider the future.
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Intervention sensu
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food. International Journal of Food Microbiology (1984) I
(I) 1·4 [En, 20 ref.) Sint Antonius Ziekenhuis, Niewegein,
Netherlands.
In Dec. 1983 and Jan. 1984 a small epidemic of
shigellosis associated with the consumption of shrimp cocktail
resulted in the death of 14 people· in one exposed group of
about 100. The lessons to be learned from this outbreak are
discussed. It is suggested that prevention is possible if
products of this nature are processed for safety by
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firstly under the headings of pest type and secondly under
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the headings of 39 crops or plant types. Further sections
concern residues of insecticides detected on 12 species of crop
plants; residues of 8 insecticides in soils and their consequent
uptake by plants, with particular reference to aldrin; storage
entomology, including losses caused by insects in various
kinds of storage containers, physical and chemical means of
protecting grain, fumigation, and residue problems;
sericulture in Rajas.than: and problems caused by crabs
(Parathelphusa jacquemontii Rathbun), which by their
burrows undermine earthworks connected with canal and
irrigation systems in the Chambal Command Area, and
which could be controlled by application of 5 or 10%
kerosene emulsion, 0.8% nicotine sulfate solution or 0.1% of
emulsions containing either 50% malathion or 100%
dichlorvos, in the crab burroWs.
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H 20 2 • Oxygenated buffer solution is supplied to the device
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showed a linear relationship between current increase and
numbers of Leuconostoc mesenteroides celts. Selectivity of
the system was proved by using non-lactic acid producing
bacterial strains.
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711
Science (1984) 223 (4637) 667-668 [En]
The USA has lagged behind international acceptance
of irradiation, and authorisation by the Food and Drug
Administration (FDA) is still awaited. In 1981, the
international joint committee ruled that the usc of 1000 krad
was safe aitd acceptable. The FDA proposes a limit of 100
krad. FDA approval has been hampered in part by a
Congress ruling in 1958 that irradiation must be considered
as a food additive, rather than a process. In practice, this
makes the testing of irradiation very difficult.
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Applied Bacteriology (1984) 56 (2) 227-235 [En, 19 ref., I
fig., 5 tab.] Campden Food Preservation Res. Ass .• Chipping
Campdcn, Gloucester, UK.
A new method has been devised, incorporating a
rcsuscitant stage, which allows direct isolation of E. coli
biotype I, Irregular type II and Irregular type Vl.
Comparisons were made between conventional methods, the
new method and a similar direct plate method. :rhe
implications of the higher counts obtained by the two latter
methods arc discussed in relatioQ to microbiological
specifications and standards for frozen foods.
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I {I) 5-11 [En, II ref., 5 tab.] Hellenic Pasteur Inst.,
Athens, Greece.
The behaviour of Salmonellae under standard and
refrigerated enrichment procedures was studied, using
Rappaport-Vassiliadis (RV) medium and brilliant green
deoxycholate agar (BGDA) in addition to the media
previously used_ and reported by D'Aoust. The performance
of RV in the isolation of S. sp. from food products was
superior to other media under standard and refr~gerated
enrichment procedures.
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Two S. enrichment media and 4 inoculum ratios were
compared. Comparison of results from the 2 combinations
found to be optimal showed a significant difference in favour
of R V (0.1: 100 ml pre-enrichment culture/selective
enrichment medium), except for naturally contaminated filet
americain samples which showed no difference. For naturally
contamin~ted samples the brilliant green agar medium (oxoid
CM 329) used for isolation after selective enrichment showed
smaller numbers of colonies of competing bacteria when
inoculated from RV than from MK. It is concluded that
together with the standardized MK medium, the additional
use of RV medium will increase S. sp. isolation fom meat
products.
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{1982)
73 {I) 108-120 [De, en, fr] Labor
Lebensmittelmikrobiol. ETH-Z, Zurich. Switzerland.
Chitin content was determined by glucosamine values
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massive mould contamination of 107 CFU/g. Relatively low
values of glucosamine were found in pure cultures of
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groats.
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cultures as samples for proficiency tests and collaborative
studies in food microbiology. Journal of the Association of
Official Analytical Chemists (1983) 66 (6) 1510-1513 [En,
10 ref., 3 tab.] Natn. Food Admin., Box 622, S-751 62
U ppsala, Sweden.
This report describes a method of preparing freezedried mixtures of microorgailisms as samples for proficiency
testing of microbiological food laboratories. These samples
may also be used in collaborative studies in food
microbiology.
717
KILSBY, D. C.; BAIRD-PARKER, A. C. Sampling
programmes for the microbiological analyses of food. In
Food microbiology. Advances and prospects {edited by
Roberts, T.A.: Skinner. F.A.j. London, UK; Academic Press
{1983) 309-315 [En, 6 ref., 7 tab.] Unilever Res., Colworth
House, Sharnbrook, Beds., UK.
The basic unit of interest to a food microbiologist is a
batch, or -lot. There is often a significant and in many cases
large difference between replicate analyses (e.g. microbial
counts) from a batch of material tested which may be due. to
the natural variability in numbers of microorganisms in the
materials analysed. The use of standard variables level
sampling plans when sampling for monitoring andfor control
will give the most precise data. In order to do this it is
necessary to recognise and describe the distribution of
microorganisms within units of a batch. The use of the log·
normal distribution to describe the relationship between
concentrations within units is discussed.
718 TANSEY, M. R. Efficient isolation of thermophil_ic and
thermotolerant mucoralean fungi. Mycopathologia (1984)
85 (1/2) 31-42 [En, 38 ref., 4 tab.] Dep. Bioi., Indiana
Univ., Bloomington, Ind., USA.
Rhizomucor miehei, R. pusillus, Rhizopus
rhizopodiformis and Absidia corymbifera were isolated frQm
numerous materials immersed in YpSs agar or 2% malt
extract agar containing 50 p.gfml Benlate, 100 Ufml
penicillin G and 40 p.gfml streptomycin sulphate; agar plates
were incubated at 45°C. Alternative media and procedures
useful for special circumstance~ are described. These 4
pathogenic thermophilic or thermotolerant spp. were readily
isolated from spices, herbal teas, sunflower seeds and other
materials.
Preservation

See also absts. 774-776, 779, 821, 842, 844, 848. 895,
903-904, 914, 919, 938, 940, 950, 982, 989
719 EAPEN, K. C.; SANKARAM, R.; VIJAYARAGHAVAN, P.
K. The present status on the use of nisin in processed
foods. [Review]. Journal of Food Science and Technology,
India {1983) 20 (5) 231-240 [En, 78 ref.] Defence Food
Res. Lab., Mysorc-570 011, India.
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Aspects covered in this review are: the need for using
nisin; solubility and stability of nisin in foods; its structure
and mechanism of action; methods of application; use of
nisin in foods including cheese. sterilized milk, evaporated
milk and milk puddings; determination of nisin content;
factors contributing to loss of nisin potency; biological assay;
toxicological aspects; and regulations on nisin utiliZation in
India.
720 HUHTANEN, C. N.; GUY, E. J. Antifungal properties
of esters of alkenoic and alkynoic acids. Journal of Food
Science (1984)
49 (I) 281, 283 [En, 5 ref., I tab.]
USDA-ARS E. Regional Res. Cent., Philadelphia, Pa.
19118, USA.
The antifungal property of the gas phases of a number
of alkenoic and alkynoic acids and esters was investigated by
placing the compounds in desiccators containing suspended
bread. The following compounds inhibited mould
development at 20 mg/2.6-1 desiccator: dimethyl fumarate.
diethyl fumarate, propenoic acid, methyl and ethyl
propenoate, methyl and ethyl propiolate, methyl-2,4hexadienoate, 2,4-hexadien-l-ol, diethylcthylidine malonate,
4-penten-1-ol and 2-cyclo-hexen-1-one. Other compounds
active at 200 mg per desiccator are listed.
721
GOULD, G. W.; BROWN, M. H.; FLETCHER, B.
C. Mechanisms of action of food presenration procedures.
In Food microbiology. Advances and prospects {edited by
Roberts, T.A.: Skinner, F.A.j. London, UK; Academic Press
(1983) 67-84 [En, 3 pp. of ref., 7 fig., 2 tab.] Unilever Res.
Lab., Sharnbrook, Bedford, UK.
Preservation techniques are listed. In only a few are
the mechanisms of action, or mechanisms of resistance,
reasonably understood. Some mechanisms are described
including inhibition by low water activity and by low pH
values. The problem of the heat resistance of bacterial
endospores is discussed.
722
BEAN, P. G. Developments in heat treatment
processes for shelf-stable products. In Food microbiology.
Advances and prospects {edited by Roberts, T.A ..~ Skinner,
F.A.j. London, UK; Academic Press (1983) 97-112 [En, 15
ref., 9 fig., 3 tab.] Metal Box p.l.c., Wantage, Oxen., UK.
.Two areas applicable to low acid foods representing
technology being exploited and potential future technology
are considered: (a) the usc of alternative methods of heating
food which reduce the exposure time (per se or by the use of
high temps.), while still relying upon heat as the sole
preserving agent; (b) alternative methods of preservation
which although including heat as a part of the procedure do
not rely on heat as the sole preserving agency.
723 LEY, F. J. New interest in the use of irradiation in the
food industry. In Food microbiology. Advances and
prospects /edited by Roberts, T.A.; Skinner, F.A.j. London,
UK; Academic Press (1983) 113-129 [En, 25 ref., 1 fig., 4
tab.] Irradiated Products Ltd., Swindon, Wilts., UK.
Revival of industrial interest in irradiation was
stimulated in 1981 by a recommendation by relevant UN
organizations that the process should now be accepted by
national health authorities up to a certain radiation dose.
Applications are summarized and individual proposed
processes are described. Regulations and codes of practice in
North America and the UK are also covered.
724 DICKSON, J. S.; MAXCY, R. B. Effect of radiolytic
products on bacteria in a food system. Journal of Food
Science (1984) 49 (2) 577-580 [En, 19 ref., 2 fig., 4 tab.]
Univ. Nebraska-Lincoln, Lincoln, Neb., USA.
Inhibitory effects of radiolytic products were studied
using Escherichia coli, Pediococcus cerevisiae and 2
radiation resistant organisms, an isolate of Moraxel/aAcinetobacter and a Micrococcus sp. End products of an
irradiation dose of 300 Krads completely inhibited resistant
organisms on an experimental medium with a very low cone.
of nutrients. Plate count agar, with higher nutrient cone.,
required 600 Krads to produce the same inhibition. On the
same medium, radiation-sensitive organisms could tolerate
products generated by a 1000 Krad dose. However, no
inhibition could be detected when either E. coli or
Moraxella-Acinetobacter was incubated at 5°C on the
surface of fresh meat irradiated to 1500 Krad. The effects of
inhibitory products in culture media could be mitigated by
the addition of catalase or sodium pyruvate.

Bacterial toxins
See also abst. 91/
725 GRANUM, P. E.; TELLE, W.; 0LSVIK, 0.; STAVN,
A. Enterotoxin formation by Clostr;d;um perfringens
during sporulation and vegetative growth. International
Journal of Food Microbiology (1984) I (I) 43-49 [En, 10
ref., 6 fig.] Norwegian Food Res. lnst., As-NLH, Norway.
Growth, sporulation and enterotoxin production were
followed for 3 different strs. of C. perfringens on a vegetative
(FTG) medium and a sporulation (DS) medium. Enterotoxin
production was followed by use of enzyme-linked
immunosorbent assay (ELISA). All strs. produced
enterotoxin under both vegetative growth and sporulation in
spite of the fact that one str. is known to be enterotoxin
negative. The presumed negative str. produced about the
same amount of enterotoxin on both media (l ngjml). The 2
other strs. produced about 1000-2000 times more enterotoxin
during sporulation than during vegetative growth.
726 SHARMA. P. L.; DOGRA, R. C. Bacillus cereus
enterotoxin and its production in different foods. Journal of
Food Science and Technology, India (1983) 20 (5) 223-227
[En, 16 ref., 4 fig., 4 tab.] Dep. Microbic!., Haryana Agric.
Univ., Hissar-125 004. India.
Three B. cereus strs. synthesized enterotoxin in the
early log phase; max. activity was observed in late
exponential phase. The opt. pH range for production of
enterotoxin was between 8 and 8.5. NaCl (1.5%) and
NaN0 2 (1000 p.p.m.) inhibited growth as well as enterotoxin
production in B. cereus strs. B-4a~ and B-4ac-L. NaN03 at
more than 2000 p.p.m. inhibited enterotoxin production
whereas growth was not inhibited, even at 3000 p.p.m. NaCl
more than 1.5% inhibited growth of B. cereus str. NCTC
2599 as well as enterotoxin production, while NaN0 2 (up to
2000 p.p.m.) and NaN0 3 (up to 3000 p.p.m.) had no effect
on either growth or enterotoxin production. Rice and bajra
supported the growth of B. cereus str. B-4ac-L as well as
enterotoxin production, while bread, soyabean and baby
foods supported growth but failed to support production of
enterotoxin.
727 BRADSHAW, J. G.; SHAH, D. B.; WEHBY, A. J.;
PEELER. J. T.; TWEDT, R. M. Thermal inactivation of the
Kanagawa hemolysin of v;brio parahaemolyticus in buffer
and shrimp. Journal of Food Science (I984)
49 (I)
183-187 [En, 31 ref., 2 fig., 7 tab.] Div. Microbiol., FDA,
Cincinnati, Ohio 45226, USA.
Preliminary experiments determined that the
haemolytic activity and mouse lethality of a haemolysin,
prepared from a clinical isolate of V. parahaemolyticus, were
inactivated at the same linear rate and the pH range of opt.
thermal stability was pH 5.5-6.5. When approx. 256 rat
erythrocyte unitsfg of haeinolysin were heated at ll5°, 120°,
125° and 130°C, D values ranged from 46.5-13 min. in Tris
buffer and 48.1-10.4 min. in shrimp homogenate, both at pH
7.
728
MEYER, R. F.; MILLER, L.; BENNETT, R. W.;
MACMILLAN, J. D. Development of a monoclonal antibody
capable of interacting with five serotypes of Staphylococcus
aureus enterotoxin. Applied and Environmental
Microbiology (1984) 47 (2) 283-287 [En, 23 ref.] FDA,
Brooklyn, NY, USA.
A monoclonal antibody capable of binding to
determinants shared in common by staphylococcal
enterotoxin serotypes A, B, C. D and E was developed.
Because of its ability to interact with all five serotypes. the
monoclonal antibody should prove useful in the development
of a rapid method for screening foods for the presence of
staphylococcal enterotoxin.
Fungal toxins (mycotoxins)
See also absts. 802. 806, 821, 928
729 MCKINNEY, J. D. Analyst performance with aflatoxin
methods as determined from AOCS Smalley Cheek Sample
Program: short-term and long-term views. Journal of the
Association of Official Analytical Chemists (I984) 67 (I)
25-32 [En, 4 ref.] Ranchers Cotton Oil, PO Box 2596,
Fresno, California 93745, USA.
The International Smalley Aflatoxin Check Sample
Program of the American Oil Chemists' Society has offered
check sample series for aflatoxins in peanut meal, cottonseed
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meal and maize meal since 1976, and an anatoxin M in raw
milk series since 1980. This paper provides the computed
mean of all analysts' results and between-laboratory precision
for each of the samples in each of the check sample series
distributed in 1980-1982. Evaluations of analyses for
aflatoxin M I in milk revealed large but improved betweenlaboratory coeff. of variation for all samples; the pooled
value for all milk samples was 143% for the 1980-1981 series
and 98% for the 1981-1982 series.
730
PESTKA, J. J.; CHU, F. S. Enzyme-linked
immunosorbent assay of mycotoxins using nylon bead and
Terasaki plate solid phases. Journal of Food Protection
(1984)
47 (4) 305-308 [En, 18 ref.] Dep. of Food
Microbial. & Toxicol., Univ. of Wisconsin, Madison,
Wisconsin 53706, USA.
Nylon beads and Terasaki plates were tested as solid
phases for the enzyme-linked immunosorbent assay (ELISA)
of aflatoxin Bl, aflatoxin Mt and T-2 toxin. Both methods
had detection limits comparable to that of mycotoxin
microtitre plate ELISAs. Using the nylon bead ELISA,
competition curves for aflatoxins Bl and Ml and T-2 toxin
exhibited linear response between 1.0 to I00, 0.1 to 100, and
0.1 to 10.0 ngfml, resp. Response ranges for Terasaki plate
ELISAs of aflatoxins Bt and Ml and T-2 toxin were 1.0-50,
0.05-0.50, and 0.5-1.0 ngfml, resp. The new procedures did
not require specialized instrumentation and may be used as
an economical screening method for mycotoxins in the field.
The Terasaki plate method is suggested as suitable for rapid
determination of aflatoxin M 1 in milk products.
731 BULLERMAN, L. B. Effects of potassium sorbate on
growth and patulin production by Penicillium patulum and
Penicillium roqueforti. "Journal of Food Protection (1984)
47 (4) 312-315, 320 [En, 21 ref.] Dep. of Food Sci. & Tech.,
Univ. of Nebraska, Lincoln, Nebraska 68583, USA.
Patulin-producing strains of Penicillium patulum M59
and P. roqueforti M247, isolated as contaminants from
Cheddar and Swiss cheeses, were cultured at l2°C for up to
70 days in potato dextrose broth containing (i) 0, (ii) 0.05,
(iii) 0.10 or (iv) 0.15% potassium sorbate. Visible growth of
P. patulum and P. roqueforti, resp., occurred after (i) 3 and
3, (ii) 5 and 4, (iii) 6 and 4 and (iv) 6 and 4 days, and onset
of sporulation was observed after (i) 10 and 6, (ii) 43 and 9,
(iii) (none detected) and 10, and (iv) (none detected) and II
days. Growth rates of both organisms were variable, mycelial
wt. after 70 days being (in mg) (i) 65 and 137, (ii) 70 and
123, (iii) 31 and 100, and (iv) 87 and 107. In the absence of
potassium sorbate, P. patulum produced much greater
amounts of patulin than P. roqueforti, and earlier in the
incubation period, but its production by P. roqueforti was
less affected at all potassium sorbate additions. Patulin
production after 21 days (in Jlg/mg mycelial wt.) was (i) 335
and 1.1, (ii) 0 and 17.2, (iii) 0 and 1.7, and (iv) 0 and 0, and
after 70 days was (i) 495 and 1.6, (ii) 0 and 9.2, (iii) 0 and
12.8,and (iv) 3.4 and 12.7.
732 MOORE, K. C.; DAVIS, G. R. F. Bertha armyworm
(/Hamestra configurata), a sensitive bioassay organism for
mycotoxin research. Journal of Invertebrate Pathology
(1983) 42 (3) 413-414 [En] Agriculture Canada Research
Station. Saskatoon, Saskatchewan S7N OX2, Canada.
A laboratory study carried out in Canada showed that
Mamestra conflgurata Wlk. was sensitive to dietary T-2
mycotoxin, and that since the larvae had a rapid linear
growth rate, they were suitable as test organisms for use in
mycotoxin screening. In addition, a method that facilitates
incorporation into agar-based diets of toxins with limited
solubility in water but soluble in volatile organic solvents is
described.
733 PAPA, K. E. Genetics of Aspergillus flavus: linkage of
aflatoxin mutants. Canadian Journal of Microbiology
(1984) 30 (I) 68-73 [En, fr, 18 ref., 5 tab.] Dep. Pl.
Pathol., Univ. Georgia, Athens, Ga. 30602, USA.
When 8 anatoxin (aft) mutants of A. flavus were
induced with N-methyl-N'-nitro-Nwnitrosoguanidine,
heterozygous diploids formed between aft mutants and tester
strs. revealed that each aft mutant was recessive. Haploids
selected from these heterozygous diploids indicated the
linkage of all 8 afl mutants to markers on group VII. These
include previously mapped arg-7 (arginine), leu (leucine),
dominant" --a/1-ll and nor which accumulated norsolorinic acid
fhat is visible as an orange-red pigment. 8iploid
complementation tests indicated that all but 2 afl mutants

were non-allelic. Diploids homozygous for nor, resulting from
crossing-over were isolated and used to map new afl genes.
734 FABBRI, A. A.; FANELLI, C.; PANFIL!, G.; PASS!, S.;
FASELLA, P. Lipoperoxidation and aflatoxin biosynthesis by
Aspergillus parasiticus and A. flavus. Journal of General
Microbiology (1983) 129 (II) 3447-3452 [En, 15 ref., 3
tab.] Dipartimento di Biologia Vegetale, Universitii di Roma
'La Sapien1.a', 00165 Rome, Italy.
The amount of aflatoxin produced by A. flavus and A.
parasiticus grown on various aged and non-aged seeds, kept
at suitable conditions of temp. and moisture, is particularly
related to the peroxide numbers of the oil seeds. The addition
of synthetic hydroperoxidcs to the cultures greatly increased
aflatoxin production.
735 HINTIKKA, E.-L. [Mycotoxins in feeds and food. A
review.] Mykotoksiineista rehuissa ja elintarvikkeissa.
Suomen Eliiinliiiikiirilehti (1984) 90 (4) 205-208, 210-214
[Fi. 27 ref.• 2 fig., I tab.] Valtion eHiinliHi.ketieteellinen
laitos, PL 368, 00101 Helsinki 10, Finland.
736 BRUMLEY, W. C.; NESHEIM, S,; TRUCKSESS, M. W.;
TRUCKSESS, E. W.; DREIFUSS, P. A.; ROACH, J. A. G.;
ANDRZEJEWSKI, D.; EPPLEY, R. M.; POHLAND, A. E.;
THORPE, C. W.; SPHON, J. A. Negative ion chemical
ionization mass spectrometry of aflatoxins and related
mycotoxins. Analytical Chemistry ( 1981)
53 (13)
2003-2006 [En, 18 ref., 3 fig., 2 tab.] Div. Chern. Physics,
FDA, Washington, DC 20204, USA.
The negative ion spectra of aOatoxins were used to
demonstrate the feasibility of confirming the presence of
aflatoxin B 1 ·in groundnut butter, maize and other
commodities and aflatoxin M 1 in milk after appropriate
extractionwcleanup. The ,aflatoxins were confirmed at levels
as low as 10.5 p.p.b. in food matrices.
737 TSAI, W.-Y. J.; SHAD, K.-P. P.; BULLERMAN, l..
B. Effects of sorbate and propionate on growth and
aflatoxin production of sublethally injured Aspergillus
parasiticus. Journal of Food Science (1984) 49 (I) 86-90,
93 [En, 13 ref., 12 fig.]
Growth and aflatoxin production by injured spores
(heat, 55°C for 15 min, ")'-irradiation, 50 Krad) of A.
parasiticus in the presence of potassium sorbate (0.05 and
O.lw%) and calcium propionate (0.2 and 0.4%) were studied in
yeast extract sucrose broth at pH 4.5, 5.5 and 6.5 and 25°C
for 21 days. Aflatoxin production was accelerated in the
early stages by ")'-irradiation, but not by heat. Growth and
aflatoxin were delayed in cultures from low numbers of
uninjured spores. Aflatoxin was increased and produced
sooner by low numbers of uninjured spores in 0.05% sorbate.
Both inhibitors slowed growth of injured spores more than
non·injured. Inhibition of aflatoxin was dependent on the
cone. of inhibitor, pH and injury.
738
GROSS, M.; LEVY, R.; TOEPKE, H. [On the
occurrence and analysis of the mycotoxin emodin.] Zum
Vorkommen und zur Analytik des Mycotoxins Emodin.
Nahrung (1984) 28 (I) 31-44 [De, en, ru, 45 ref., 4 fig., 5
tab.] Bezirks-Hygiene-inspektion und -inst. Magdeburg,
DDR-3010 Magdeburg, German Democratic Republic.
Aspergillus wentii, which is known to produce the
mycotoxin emodin, is used for the industrial production of
pcctinolytic enzymes for the food industry. However, a
preliminary thin layer chromatographic study of extracts of
pectinolytic enzyme preparations and A. wentii failed to
detect any evidence of toxin formation or contamination
(detection limits 5 mgfkg substrate or 0.3 mg/kg enzyme).
739 FISCHBACH, H. Coping with the aflatoxin problem in
the early years. Journal of the Association of Official
Analytical Chemists (1984) 67 (I) 1-3 [En, 7 ref.] FDA,
Washington, DC, USA.
The early history of research on aflatoxin
contamination of foods and feeds is recounted from the
discovery of aflatoxins in groundnut meal as the cause of
turkey-X disease in UK in 1961 to the development of
analytical techniques for aflatoxins by FDA-USDA scientists
in 1964.
BAUR, F. J.; PARKER, W. A. The aflatoxin problem:
cooperation. Journal of the
Association of Official Analytical Chemists (1984) 67 (!)
3-7 [En, 10 ref., 2 .tab.] Procter and Gamble Co., Cincinnati,
Ohio 45224, USA.
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The role groundnut growers, shellers and
manufacturers of consumer groundnut products, together
with USDA and FDA, played in forming a joint task force
to develop a programme of research into incidence, causes
and control of aflatoxin contamination of groundnuts and
groundnut products is recounted.
741 TOSCH, D.; WALTKING, A. E.; SCHLESIER, J. F. Past
and present research on aflatoxin in peanut products.
Journal of the Association of Official Analytical Chemists
(1984) 67 (I) 8-9 [En, 13 ref., 2 tab.] Best Foods Res. &
Engineering Cent., CPC International Inc., Union, NJ
07083, USA.
The development of high performance thin layer
chromatographic techniques for the estimation of aflatoxin
contamination of groundnut products and quality control of
these products is discussed.
742
FROMENTIN, H.; N'GUYEN VAN, H.; BIEVRE, C.
DE [Toxinogenic fungi isolated from foodstuffs originating in
the Far East.] Champignons toxinogCnes isolCs d'une denree
alimentaire en provenance d'Extreme-Orient. Bulletin de Ia
Societe de Pathologie Exotique et de ses Filia/es (1983) 76
(5) 592-595 [Fr, en, 5 ref., I tab.] Unite de Mycologie,
Institut Pasteur, 75724 Paris Cedex 15, France.
Of 19 fungal isolates from cakes imported from the
Far East, 8 inhibited seed germination of Lepidium sativum.
These toxinogenic isolates included I Cladosporium
cladosporioides, 1 Penicillium griseofulvum, 4 P. citrinum, 1
Epicoccum purpurescens and I Aspergillus repens. All these
fungi produced fluorescence at 366 nm, but all were negative
in skin tests on rabbits.

743 CHELKOWSKI, J.; MANKA, M. Fusarium genus as a
citrinin-like compound and zearalenone producer.
Phytopathologische Zeischrift (1984) 109 (2) 115-116 [En,
de, 3 ref., I tab.] Agric. Univ., Poznan, Poland.
Out of 53 isolates of Fusarium spp. from wheat, maize
and barley, all 6 F. avenaceum isolates produced a compound
similar to citrinin, though distinguishable on TLC plates
impregnated with 0.6 N H 2S0 4 . This compound is probably
phytotoxic. Three of the F. avenaceum isolates also produCed
zearalenone, as did 3 F. culmorum and 2 F. heterosporum
[Gibberella gordonia] isolates.
744
MOHRAN, M. A.; MEGALLA, S. E.; SAID, M.
R. Effect of aflatoxin B-1 on the proteolytic activity of
some lactic-acid bacteria. Mycopathologia (1984) 86 (2)
99-101 [En, 17 ref., 2 fig.] Dep. Dairy Sci., Fac. Agric.,
Assiut Univ., Egypt.
The proteolytic activity of 5 strs. of lactic acid bacteria
were investigated in the presence of different cone. of
aflatoxin 8 1• The presented data revealed that aflatoxin in
milk can affect the lactic acid bacteria which are used in the
manufacture of dairy products. Such effects depend on the
concentration and the sp. of lactic acid bacteria. It is
suggested that these results may explain the effect which
occurs during cheese manufacture, which is characterized by
off flavour.
745
MAJERUS, P.; WOLLER, R.
(Thin-layer
chromatography and high-pressure liquid chromatography in
mycotoxin analysis.] Diinnschichtchromatographie und
Hochdruckfliissigkeitschromatographie in der
Mykotoxinanalytik.
Zeitschrift
fiir
Lebensmittei-Untersuchung und -Forschung (1984) 178 (2)
79-80 [De, en, 8 ref.} Chern. Untersuchungsamt Trier, Trier,
German Federal Republic.
The 2 methods are discussed and it is concluded that
they mutually support each other by providing the
opportunity of corroborating values by a second technique.
The TLC method is preferred when samples to be analysed
arc of variable origin while HPLC is the method of choice
when samples are uniform or at least similar.
746 SCHULTZ, J.; MOTZ, R. [Detecting T-2 mycotoxin in
feed by thin-layer chromatography and a biological (pollen)
test.) Zum Nachweis von T-2-Toxin in Futtermitteln unter
Verwendung von Diinnschichtchromatographie und ·Biotest.
Monatshefte fur Veteriniirmedizin (1983) 38 (20) 777-780
[De, en, ru, 18 ref.} Sektion Tierproduktion, Reinhardstrasse
4, DDR-1040 Berlin, German Democratic Republic.
To adapt thin-layer chromatography to the semiquantitative assay of this mycotoxin, a spray of diazotized
benzidine was used to render it visible. The biological test
with Nicotiana sylvestris pollen was improved by puri(ying

the feed extract in two-dimensional thin-layer
chromatography. This method detected feed concentrations of
72 p.gfkg or more.
747
BLANEY, B. J.; BLOOMFIELD, R. C.; MOORE, C.
1. Zearalenone intoxication of pigs. Australian Veterinary
Journal {1984) 61 (I) 24-27 [En, 12 ref.] Dep. Primary
Ind., Anim. Res. lnst., Yeerongpilly, Queensland 4105,
Australia.
Mycotoxicosis due to ingestion of zearalenone was
detected on two pig farms on the Atherton Tableland in
northern Queensland. In one herd of 200 pigs, this resulted
from feeding maize which had been stored with a high
moisture content. In the other herd of 1400 pigs, it resulted
from feeding sorghum grain which had been affected by rain
before harvest. Concentrations of up to 8 mg/kg of
zearalenone were found in the feeds. Most prepubertal gilts
in the herds displayed enlarged teats and signs of oestrus
such as red, swollen vulvas. In several cases both rectal and
vaginal prolapses occurred. On one of the farms 25 pigs died
as a direct result of prolapses. PM examination of a 3month-old gilt revealed apparently enlarged ovaries and
uterine horns. Sows and boars seemed to be unaffected. Four
gilts failed to conceive following mating during the period of
zearalenone ingestion, but apart from this and the deaths
from prolapses. production of the herds appeared to be
unaffected.
748
DORNER, J. W.; COLE, R. J.; HILL, R.
A. Tremorgenic mycotoxins produced by Aspergillus
fumigatus and Penicillium crustosum isolated from molded
com implicated in a natural intoxication of cattle. Journal of
Agricultural and Food Chemistry (1984) 32 (2) 411-413
[En, 13 ref.] USDA, Agric. Res. Serv., Nat. Peanut Res.
Lab., Dawson, Georgia 31742, USA.
A. _fumigatus and P. crustosum were isolated from a
sample of maize that was implicated in a natural intoxication
involving a herd of beef cattle. Approximately 120 animals
exhibited abnormal behaviour, incoordination, and ataxia,
and 11 died. When cultured on maize, both isolates were
found to be toxigenic. The A. fumigatus isolate produced
verruculogen as well as several toxic clavine alkaloids and the
P. crustosum isolate produced penitrem A and related
tremorgens. A small sample of the maize was assayed for
penitrem A, verruculogen, and related tremorgens, but these
were not detected.

ANIMAL FEEDS
See also abst. 776
749 KOTIMAA, M.; MUSTONEN, M.; HUSMAN, K. The
effect of Add-H prcsenatiYe (ammonium propionate) on the
molding of baled hay. Journal of the Scientific Agricultural
Society of Finland (1983) 55 (4) 371-383 [En, fi, 17 ref.]
Kuopio Reg. lnst. of Occupational Health, 70101 Kuopio 10,
Finland.
The effects of application of 7.9-13.5 kg Add-H/t after
baling on the microorganisms present during feeding out of
hay and exposure of farmers to spore dust were studied. The
quantity of mesophilic mould spores (especially Aspergillus
umbrosus) and thermophilic actinomycetes was significantly
reduced by Add-H treatment, but there was no significant
difference between the rates tested.
750 TABID, Z.; JONES, F. T.; HAMILTON, P. B. Effect of
pelleting of poultry feed on he activity of moulds and mould
inhibitors. Poultry Science (1984) 63 (I) 70-75 [En, 18
ref., 3 fig., 2 tab.] Dep. Poultry Sci., North Carolina State
Univ., N. Carol., USA.
Pelleting reduced the mould counts by a factor of
about 100 to 10 000, depending upon the sample. Heat and a
propionic acid mould inhibitor also intera._c_!ed to reduce the
mould count of maize meal in the ·model SjS:tem. It would
appear that the effectiveness of propionic acid as a mould
inhibitor can be greatly increased by the pelleting 'process
and that pelleting process and that a decrease in ,the fungal
burden of feed is an attribute of pelleting.
751
KALLELA, K. [The detoxification of mycotoxin$ in
fodder.} Sienitoksiinien h3vitt3minen rehuista. Suomen
Eliiinliiiikiirilehti (1984) 90 (4) 224-228 [Fi, en, 12 ref.]
EUiinHHiketieteellinen korkeakoulu, H3meentic 57. 00550
Helsinki 55, Finland.

International Blodeterioration 1984 Vol. 20 No. 3

182
The detoxification of fodder contaminated by
mycotoxins, particularly aflatOxins, ochratoxins,
trichothecenes and zearalenone, is discussed. Special
consideration is given to Finnish work on the effect of
preservatives on the zearalenone content of grain.
752 GAJEK, 0. [Aflatoxin in protein food for animals and
milk.) Wyst(:powanie aflatoksyn w paszach treSciwych i w
m1eku. Roczniki Panstwowego Zok/adu Higieny ( 1982) 33
(5-6) 415-420 [PI, ru, en, 14 ref., 3 tab.] ul. Chrzanowskiego
19,81-338 Gdynia, Poland.
Aflatoxin B1 was detected at 80-2000 ~gfkg (mean
798 ~gjkg) in imported groundnut meal and at 10-175
J.tg/kg m 56% of animal feed mixtures examined. Of 22
samples of milk from state-owned farms 11 were
contaminated with anatoxin M 1 at O.OL-0.25 llgf{. Aflatoxins
were not found in market milk samples~ probably due to the
mixing of milk from various purveyors.
753
BARTOV, I. Effects of propionic acid and copper
sulfate on the nutritional value of diets containing moldy com
for broiler chicks. Poultry Science ( 1983)
62 (II)
2195-2200 [En, 19 ref.] Division of Poultry Science,
Agricultural Research Organization, Volcani Center, POB 6,
Bet Dagan 50250, Israel.
Diets containing mouldy maize, of which the fat
contents were restored or not restored by soya bean oil, were
supplemented with propionic acid (PA) at 0.3% or copper
sulphate to provide Cu at 150 J.L/g and given to young broiler
chickens for 30 days. The fat content of a diet with goodquality grains decreased slightly, whereas that of diets
containing mouldy grain decreased considerably. PA, but not
CO_Pper sulphate,. almost completely prevented that fall.
D1eta~y metabolizable energy (ME), DM and protein
retentiOn and growth performance of the chickens on the diet
with mouldy maize were sharply depressed. Neither copper
sulphate nor soya bean oil, or both together, counteracted
those effects. PA, however, significantly increased ME and
re~ention of DM and protein and improved growth of
chtckens on mouldy grain. PA and soya bean oil combined
gave about the same results as the diet containing good
maize. It is concluded that the nutritional value of diets
containing mouldy grain can be completely restored if their
fat content is increased in proportion to the amount lost in
the mouldy grain and an efficient fungicide is used.

754 JONES, F. T.; HAGLER, W. M., JR.; HAMILTON, P.
B. Correlation of aflatoxin contamination with zinc content
of chicken feed. Applied and Environmental Microbiology
(1984) 47 (3) 478-480 [En, 22 ref.] Dcp. Poultry Sci., State
Univ., Raleigh, North Carolina 27695-7608, USA.
- Feed samples from chicken houses in five commercial
chicken operations were analysed for Zn, Mn, Fe, Cu, Cd,
and aflatoxin content. Mean anatoxin content of these
samples was 14 ngfg as opposed to 1.2 ng/g in samples
taken when the feed was made. Aflatoxin content of the feed
samples correlated with Zn content but not with Mn, Fe, or
Cu, all of which correlated with Zn. Zn content of
unamended feed is normally supplemented with a mineral
premix containing Zn, Mn, Fe, and Cu to meet the nutrient
requirements of chickens ( 40 mgfkg Zn). The mean zinc
concentration of the feed samples ( 117 mg/kg) was about
three fold greater than the nutrient requirement and ranged
from 58 to 162 mgfkg in individual samples. These results
parallel earlier reports of increased production· of aflatoxin in
monocultures of aflatoxigenic fungi in corn and other
ingredients supplemented with Zn and suggest that stricter
control of Zn levels during manufacture could reduce
aflatoxin contamination of chicken feed.
755 COLVIN, B. M.; HARRISON, L. R.; GOSSER, H. S.;
HALL, R. F. Aflatoxicosis in feeder cattle. Journal of the
American Veterinary Medical Association (1984) 184 (8)
956-958 [En, 16 ref., 2 fig.] Vet. Diagnostic Invest. Lab.,
Coli. Vet. Med., Univ., Tifton, Georgia 31793, USA.
Aflatoxicosis was diagnosed as the cause of death in 6
of a group of crossbred feeder steers. The whole herd
appeared depressed and unthrifty, with some coughing and
dyspnoea. Maize used in the farm-mixed feed was found to
be contaminated with 1500 ng of aflatOXin/g. Residues of
the mycotoxin were detected in kidney tissue, and
microscopic examination of liver sections revealed lesions
typical of aflatoxicosis.
756

Abstract to appear later

GRAIN AND PULSES
757 STOREY, C. L.; SAUER, D. B.; WALKER, D. Insect
populations in wheat, corn, and oats stored on the farm.
Journal of Economic Entomology (1983) 76 (6) 1323-1330
[En, 9 ref.] US Grain Marketing Research Laboratory.
ARS, USDA, Manhattan, Kansas 66502 USA.
At least I living species of stored-product insect was
found in 25.1% of wheat, 56.4% _of oat and 79.7% of maize
samples taken from over 8000 farm grain storages across 27
states in the USA in 1976-80. The average number of
insects/ 1000 g grain in the infested samples was 26 for
maize, 3? for oats a~d 105 for wheat. ~ryptolestes spp. were
the. domma.nt pests. m wheat and ma1ze. and Oryzaephilus
surmamensrs (L.) m oats. Rhyzopertha dominica (F.) was
found. throughout most of the grain-producing areas,
mcludmg the northern states, but Sitotroga cerealella (01.)
was only. rarely detected. Plodia interpuncte/la (Hb.)
occurred m 27.6% of the maize but only infrequently in
wheat and not at all in oats. Insect species that prefer high
moisture or feed on moulds were found in 28.8% of the
maize. The incidence of insects generally increased with
grain moisture, and average test weights per bushel were
lower with infestation. The incidence of insects and the
composition of insect populations within each grain type did
not vary significantly with storage time.
758 CIF.SII!LSKA, Z. Consumption, grain exploitation and
population production in granary. beetles Sitophilus granarius
L. (Col. Curculionidae), .R/rizopertlra dominica F. (Col.
Bostrychidae) and Oryzaephilus surinamensis L. (Col.
Cucujidae). Mitteilungen der Deutschen Gese//schaft fiir
Allgemeine und Angewandte Entomologie (1983) 4 (1/3)
104-107 [En, de, 5 ref., 3 fig.] lnstytut Biologii WSP, 31-054
Cracow, Poland.
A laboratory study was carried out in Poland to
investig~tc !he relations between grain consumption. damage.
contammauon and population production by Sitophilus
granarius (L.), Rhyzopertha dominica (F.) and OryzaephUus
surinamensis (L.) using rice or wheat as food. In the initial
stages of their development, populations of S. granarius and
R. domlnlca _used resources more 'wastefully' than in the
later stages. The resy_lts of the study facilitated the
calculation of the mean monthly consumption for a given
individual insect.
GREENING, H. G. An investigation of protectant
759
treatments for farm-stored grain in New South Wales.
Pyrethrum Post (1983) IS (3) 78-84 [En, 7 ref.] Biological
& Chemical Research Institute. New South Wales
Department of Agriculture, Sydney, Australia.
The results are presented of investigations in New
South Wales in 1977-81 with synergised pyrethrins in sprays
at less than 3 p.p.m. against insect pests of grain stored on
farms. In 1977-78 (when trials were adversely affected by
weather) wheat treated at 2 p.p.m. remained free of
infestation, while barley treated with fenitrothion at 12
p.p.m. became infested by Rhyzopertha dominica (F.), but in
1978-79, pyrethrins at 1.5 and 2 p.p.m. failed to give as
good protection to grain as in trials at 3 p.p.m. in 1976-77.
Grain treated in 1979 ..... 80 with 1.5 p.p.m. pyrethrins
synergised by 30 p.p.m. piperonyl butoxide remained free of
infestation for at least 2 months, with the bulk of the grain
below the surface remaining uninfested for at least 10
months. A low level of infestation by Tribo/ium castaneum
(Hbst.) was found to have begun on the warmer side of a bin
and spread to the cooler side. Treated grain remained free of
Sitophilus oryzae (L.), R. dominica and Cryptolesles sp.
which infested untreated grain.
'
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BULBUL, 0.; ARTZI, A.; MESHAL, M.; FRANDJI, H.;

Y. [Survey of the condition of grain stocks· in
government storage.] In Progress report for the year 1981/82
of the Stored Products Division. Bet Dagan, Israel; Institute
for Technology and Storage of Agricultural Products (1983)
109-115, XV [He, en, I ref.]

GOLAN!,

183
Samples of grain (including wheat, sorghum, maize,
barley and soyabeans) from 75 ships and 49 silos and
warehouses in Israel were inspected in 1981-82. About
19.5% of the samples were infested by insects (including
Sitophilus oryzae (L.), Tribolium spp., Rhyzoperth4
dominica (F.), Oryzaephilus surinamensis (L.) and EpheStia
cautel/a (Wik.)). About half of the infestations were at the
bases of bins. An increase in preventive treatment of empty
bins before loading appeared to have been reponsible for the
reduction in the proportion of infested samples as compared
with earlier years. Most of the high temperatures recorded in
wheat bulks from the local harvest were due to the hot
Summer conditions at the. time of harvest.

766
SHLOSBERG, A.; KLINGER, Y .; MALKINSON,
M. Mycotoxin detection using a Muscovy duckling bioassay.
[Correspondence]. Veterinary Record (1984) 114 (15) 387
[En, 6 ref.] Kimron Vet. Inst., PO Box 12, Beit. Dagan
50250, Israel.
A test suitable for shipments of imported grain was the
feeding of relatively large samples to young Muscovy ducks
{Cairina mo_schata). These birds developed lesions of the hard
palate and frenulum within 48 h of feeding on a. diet
containing 0.5-1.0 Jl& T -2 toxin or diacctoxyscirpenol per
gram of grain (e.g. barley).
·

761 MADRID, F .. J.; SINHA, R. N. Haplotinea insectella
(Fabricius) (Lepidoptera: Tineidae) ~ a potential pest of stored
cereals in North America. Journal of Stored Products
Research (1984)
20 (2) 107-110 [En, 5 ref., I fig.]
Agriculture Canada, Research Station, Winnipeg, Manitoba,
R3T 2M9, Canada.
In 1981-82, the first incidence of Haplolinea
insectel/a (F.) in North America was reported from
overwintered stored wheat and oats in Winnipeg, Manitoba.
The potential of this species as a pest of stored cereals and
oilseeds was tested by investigating feeding, diapause,
. d.evelopment and mortality on whole and crushed cereals,
oilseeds, and fungi at 25°C amd 70% RH. In the absence of
diapause, the pest completed its development from egg to
adult in 49-57 days on crushed wheat, oats, barley or
triticale. It did not complete its life cycle on any whole seed,
crushed soyabeans crushed sunflower seeds or on cultures of
Aspergillus amstelodami, A. repens, A. restrictus or A.
candidus. These results showed that H. insectel/a could
successfully infest stored grain in Manitoba.

767
ABRAMSON, D.; SINHA, R. N.; MILLS, J.
T. Mycotoxin and odor formation in barley stored at 16 and
20% moisture on Manitoba, Cereal Chemistry (1983) 60
(5) 350-355 [En, 23 ref., 3 fig.] Agriculture Canada Res
Station~ Winnipeg, Manitoba, Canada R3T 2M9.
Half-bushel parcels of barley at 16 and 20% moisture
content (MC) were placed inside bulks of dry stored oats in
a farm granary for 66 weeks. In the 20% MC barley.
ochratoxin A was detected by 6 weeks and sterigmatocystin
by 20 weeks. In 16% MC barley, sterigmatocystin (at levels
less than' one third of those ·in 20% MC barley) was detected
by week 62 but no ochratoxin was found. No other
mycotoxins were detected. Penicillium verrucosum var.
cyclopium [P. eye/opium] was associated with the production
of ochratoxin A. Aspergillus versicolor and spp. of the A.
glaucus group were found in sampleS containing
sterigmatocystin. Total volatiles reached max. levels by week
6 and then decreased. The fungus volatiles 3-methyl-1butanol, 3-octanone, L·octanol and 1-octan-3-ol were detected
in the 16% MC barley. Except for 1-octan-3-ol, these were
also detected in the 20% MC barley, which produced total
volatiles at consistently higher levels. Barley stored at 20%
MC was characterized by higher terrip., moisture content,
fungal propagules, C0 2, free fatty acids and total volatiles
and lower levels of germination and 02 as compared with
16% MC barley.

762 UK, MINISTRY OF AGRICULTURE, FISHERIES AND
Fooi:>. Grain heating caused by pests and moulds. ADAS
Leaflet (1983) No.404 (revised) , 6 pp. [En, 5 fig.] Lion
House, Alnwick~ Northumberland, UK.
The causes of grain heating durign storage,
particularly by insects are described. Methods of detection
and control of heating are given for dry and damp grain.
763 DASHEK, W. V.; EADIE, T.; LLEWELLYN, G. C.;
0LENCHOCK, S. A.; WIRTZ, G. H.
Thin layer
chromatographic analysis of possible aflatoxins within grain
dusts. Journal of the American Oil Chemists' Society
(1983) 60 (3) 563-566 [En, 32 ref., 3 tab.] Dep. Bioi., W.
Virginia Univ., Morgantown, W.Va. 26506, USA.
Settled and/or airborne dusts from barley, maize, flax,
oats and durum as well as spring wheats were collected at
port grain terminals in the Superior-Duluth regions of USA.
Aflatoxins were absent from these dusts when analysed using
thin layer chromatography and ultraviolet fluorescence,
although a blue fluorescent, organic soluble compou_n~· with
Rr similar to aflatoxins 81 and 8 2 was present in samples,
but did not fluoresce in confirmatory tests.
.764
CZERWIECKI, L. [Detection and determination of
certain mycotoxins in cereals.] Wykrywanie i oznaczanie
wybranych mykotoksyn w zboi:ach. Roczniki Pafrstwowego
Zakladu Higieny (1982) 33 (5·6) 421-424 [PI, ru, en, 16
ref., 3 tab.] ul. Chocimska 24, 00·791 Warsaw, Poland.
Using thin-layer chromatography and
spectrofluorimetry, -44 samples of barley, 42 of wheat and 45
of rye from the 1979 harvest were examined for mycotoxins.
Aflatoxin B1 at 20-26.4 ,.gfkg was detected in I sample of
barley and 1 of wheat. Stcrigmatocystin was found in 1
sample of barley and 3 of wheat at 60-80 ,.gfkg. Ochratoxin
A was found in I sample of barley, 11 of wheat and 21 of
rye at 3.5-200 p.gfkg.
765 'PLATTNER, R. D.; BENNETT, G. A. Rapid detection
of Fusarium mycotoxins in grains by quadrupole mass
spectrometry/mass spectrometry. Journal of the Association
of Official Analytical Chemists (1983) 66 (6) 1470-1477
-[En, II ref.] USDA, N. Regional Res. Cent., Peoria, Ill.
.
61604, USA.
Deoxynivalenol and zearalenone can be ·detected
rapidly in crude extract of a grain matrix (maize, wheat,
oats and rice) by quadrupole mass spectrometry/mass
spectrometric analysis of the collisionally active dissociation
daughter fragments of the protonate molecule. Detection
limits were as low as O.l p.p.m. The 2 mycotoxins were
detected in a single analysis.

Barley, Oats, Rye

768
MORGAN, M. R. A.; MCNERNEY, R.; CHAN, H.
W.-S. Enzyme-linked immunosorbent assay of ochratoxin A
in barley. Journal of the Association of Official Analytical
Chemists (1983) 66 (6) 1481-1484 [En, 20 ref.] ARC Food
Res. "Inst., Norwich NR4 7UA, UK.
A noncompetitive, double antibody enzyme-linked
immunosorbent assay for ochratoxin A using microtitration
plates has been developed and applied to samples of barley.
The antr-ochratoxin A antiserum, which is used at high
dilution, does not cross-react significantly with ochratoxin B
or ochratoxin a. Assay sensitivity for determination of the
toxin in barley samples in 60 ngfkg. Minimal sample
preparation is required before assay.
769
KROGH, P.; HALO, B.; CHRISTENSEN, D.
H. [Viomellein. A mycOtoxin causing kidney damage (in
swine), detected in barley.] Viomellein. Nyt nyrebeskadigende
mykotoksin, pavist i byg. Dansk Veterinilertidsskrift ( 1984)
67 (4) 123-126 [Da, 13 ref.] Dep. Mikrobiol.,
Tandlaegehojskole, Juliane Maries Vej 30, 2100 Copenhagen
0, Denmark.
Microbiological studies were performed on barley
samples after a11 outbreak of kidney disease in pigs in the
Bornholm area of Denmark during 1978-79. At an
incubation temperature of 25°C, 4 Aspergillus strains were
isolated, together with 2 Penicillium and 2 Mucorales
strains, none of which produced nephrotoxins. At 10°C, 21
Penicillium strains were isolated, of which 8 (38%) produced
nephrotoxins; 7 of these produced xanthomegnin and
viomellein. and a strain of P. viridicatum was a high
producer of both these myCotoxins. None produced
ochratoxin. The barley samples contained about I mgfkg of
viomellein.
Maize

See also abst. 996
770 BITRAN, E. A.; CAMPOS, T. B.; KASTRUP, L. F. C.;
ISHIZAKI, T.; OLIVEIRA, D. A. [Assessment of the efficiency
of a malathionfdichlorvos mixture for the protection of
bagged maize.} Avaliac;iio da eficiSncia da mistura
malathionfdichlorvos na protes:§o de milho ensacado.
Bio/6gico (1982, reed. 1984) 48 (10) 239-249 [Pt, en, 19

184
ref., 2 col. fig.] Sc~iio de Entomologia Geral, Institute
Bio16gico, Sao Paulo, Brazil.
In tests in Sao Paulo, Brazil, malathion and dichlorvos
were tested singly or together for the protection of bagged
maize against infestation by Sitophi/us zeamais Motsch. and
Sitolroga cerealella (01.). The best results were obtained
with a 13:1 inixture of 95% malathion and 98% dichlorvos
(ultralow volume formulations) applied directly on to the
sacks at 1.78. mljm 2• Monthly applications of the mixture
afforded excellent protection, even at high ambient
temperatures, and this treatment was as economical as the
standard fumigation treatment.
771
BITRAN, E. A.; CAMPOS, T. B.; OLIVEIRA, D. A.;
ARAUJO, J. B. M. [Protection of farm-stored maize cobs
after treatments based on malathion and dichlorvos, preceded
or not by fumigation.) Prote~o de milho niio beneficiado em
paiol atraves de tratamentos a base de malathion e de
dichlorvos, precedidos ou niio de fumiga~ao. Bio/6gico (1982,
reed. 1984) 48 (II) 281-287 [Pt, 20 ref., I fig.] Se<;ao de
Entomologia Geral, Institute Biol6gico, Sao Paulo, Brazil.
Tests were carried out in Sao Paulo, Brazil, under
conditions simulating farm-storage to compare various
treatment programmes to protect maize cobs from damage
by Sitophilus zeamais Motsch. and Sitotro~a cerea/ella
(01.). Prior fumigation with phosphine at I gfm 3 for 72 h
increased the efficiency of treatment with sprays prepared
from emulsion concentrates to give 20 p.p.m. malathion, 14
p.p.m. dichlorvos or a mixture of 10 p.p.m. malathion and 7
p.p.m. dichlorvos. A positive correlation was found between
weight losses of stored cobs and the level of infestation by
these 2 pest species.
772 BELCHEVA, L.; CHELEBIEVA, I. (Investigation of the
microflora of moist maize grain stored in an oxygenless
medium-] Rasteniev"dni Nauki (1984) 21 (I) 96-104 [Bg,
ru, en, II ref., 3 tab.] lnst. Cereal Foods, Kostinbrod,
Bulgaria.
Maize grain with RH 16, 19, 21, 24 and 27% was
stored at 8° ± 2°C and 20° ± 5° for 1, 3 5 and tO months.
RH more than 20% and high temp. reduced the duration of
the mixed microflora phase and ·accelerated lactic acid
fermentation, while low temp. retarded the microbiological
process in the grain mass and had a stabilizing effect. After
5 months a secondary fermentation could lead to
destabilization. At low temps. grain with RH 24-25% can be
kept for 6 months and grain with RH more than 25% for 6-8
months.
773 MARTINEZ, E. M.; GONZALEZ, J. R.; MENDOZA, M.;
VALENCIA, G. [Effect of fungicides on. the consenation of
corn seed pre,·iously infested with storage fungi.] Efecto de
fungicidas sabre Ia conservacion de semilla de maiz
prcviamentc invadida por bongos de bodegaje. Turria/ba
(1982) 32 (2) 97-101 [Es, en] Nacl. Autono. de Mexico,
Mexico.
The seed of maize invaded and non-invaded by storage
fungi was treated with fungicides and stored under
favourable conditions for the growth of storage fungi.
Fungicidal activity was compared over a period of 120 days.
774
NEDYALKOV, L. [Preservation and use of high
moisture grain maize. I. Effect of organic acids on
microorganisms after treatment of grain.] Zhivotnov"dni
Nauki (1982) 19 (8) 98-104 [Ru, en, 24 ref., 5 fig., 3 tab.]
From Abstracts of Bulgarian Scientific Literature. B. 1983
(3), 299.
The effect of increasing rates of formic acid, acetic
acid and propionic acid upon microorganisms after treatment
of grain containing 3 levels of moisture was studied.
Microorganisms decreased in number as the quantity of
added acids increased. The acids exerted a bacterial and
fungicidal effect. Formic and acetic acids had a greater
bacterial effect and lowered the pH to a greater degree than
propionic acid.
775
NEDYALKOV, L. [Preservation and use of high
moisture grain maize. II. Formic, acetic,. and propionic acids
as affecting the period of presenation and the microbiological
processes taking place in high moisture grain maize.]
Zhivotnov"dni Nauki (1982) 19 (8) 105-111 [Ru, en, 15
ref., 2 fig., 2 tab.] From Abstracts of Bulgarian Scientific
Literature, B, 1983 (3), 300.
Propionic acid preserved the high moisture grain maize
for a longer period of time than formic and, acetic acid in
spite of the stronger bactericidal effect of these acids. The

International Biodeterioration 1984 Vol. 20 No. 3
higher the moisture content of grain maize and greater the
quantity of applied acids, the longer was· the period of
preservation. High temp. lowered the preserving effect of the
acids.
776
NEDYALKOV, L. [Preservation and use of high
moisture grain maize. III. Dynamics of the microbiological
processes and biochemical changes in ensiled high moisture
grain maize.] Zhivotnov'dni Nauki (1983) 20 (I) 87-93
[Ru, en, 10 ref., 3 fig., 5 tab.] From Abstracts of Bulgarian
Scientific Literature, B. 1983 (3), 301.
Lactic acid bacteria and yeasts increased in number
rapidly. Moulds decreased in number on the lOth day after
ensiling. The total count of organisms as well as the number
of lactic acid bacteria and yeasts increased as moisture
content of grain maize increased.
777 HART, L. P.; GENDLOFF, E.; ROSSMAN, E. C. Effect
of corn genotypes on ear rot infection by Gibberel/a zeae.
Plant Disease (1984) 68 (4) 296-298 [En, 12 ref., 2 tab.]
Dep. Bot. Pl. Path., Michigan State Univ., East Lansing
48824, USA.
Of 58 inbred maize lines screened, 10 with varying
degrees of susceptibility to G. zeae were selected for diallel
analysis. The parental inbreds were rated resistant (PA347,
MS74 and A509), susceptible (A669, NDIOO and A637),
and highly susceptible (B73HT, Mol7HT, B79 and A670).
The F 1 progeny of all possible crosses between the 10 lines
were inoculated through the husks with toothpicks infested
with G. zeae W-8 and rated for percentage of rotted kernels
on the ears. There were significant differences in reaction
among genotypes. General combining ability effects were
significant but specific combining ability effects were not.
Therefore the reaction of single-cross hybrids could be
predicted on the basis of the parental inbred reaction to G.
zeae. Analysis of infected grain from the inbred lines
indicated a positive but low correlation between the cone. of
the mycotoxin deoxynivalenol and disease ratings.
Deoxynivalenol cone. was low at lower disease ratings but
varied considerably at high ones. Zearalenone cones. varied
and no trends were observed.
778 GAUR, V. K.; SIRADHANA, B. S. Effect of age of
maize grains on aflatoxin B 1 formation by Aspergillus flavus
Link ex Fries. Madras Agricultural Journal (1983) 70 (4)
277-279 [En, 3 ref., I tab.] Rajasthan Coli. Agric., Udaipur,
India.
Aflatoxin 8 1 production was max. in the oldest stored
grains (3 yr old), followed by 2 and I yr old grains.
Aflatoxin B1 formation was not significantly different in 2
and 3 yr old kernels but production on 1 yr old grains
differed significantly.
779 ECKOFF, S. R.; TUITE, J. F.; FOSTER, G. H.; KIRLEIS,
A. W.; OKOS, M. R. Microbial growth inhibition by S0 1 or
S01 plus NH3 treatments during slow drying of com. Cereal
Chemistry (1984) 60 (3) 185-188 [En, II ref., 4 fig., 3 tab.]
Purdue Univ., West Lafayette, Ind., USA.
Microbial growth in 3 bins containing maize with
26.5% initial moisture was monitored during ambient air
drying. One bin was treated with 2 equal applications of
0.066% S02 (weight of S0 2fweight of wet maize) at I and
28 days. The second bin was treated on tht: same days with
0.066% S0 2 followed immediately by O.Ql8% NH3 • The third
bin was a control. Six kinds of fungi and bacteria grew
rapidly in the control bin and reduced the maize to sample
grade. The maize treated with S0 2 showed little microbial
growth for the first 60 days of storage. Subsequently,
however, Penicillium grew in the top third of the bin, but
little visible deterioration occurred, and the SOrand SOr
NH 3 -treated maize was graded No.2 or better. The
sequential SOrNH 3 treatment was similar to the S0 2
treatment with no indication that the combination treatment
was superior.
780 SHOTWELL, 0. L.; BENNETT, G. A.; KWOLEK, W. F.;
HESSELTINE, C. W. Effect of propionic acid on aflatoxin
levels of stored Georgia 1981 dent corn samples. Journal of
the American Oil Chemists' Society (1984) 61 (3) 526-528
[En, 10 ref., 2 tab.] N. Regn. Res. Cent., USDA, Peoria, Ill.
61604, USA.
In 1981, 75 maize samples (ca.60 ears per sample)
were collected from 4 areas in Ga. Every 6th ear was husked
and dried the day of collection. When the remaining undried,
unhusked samples arrived in Peoria they were husked and
randomly separated into 5 equivalent samples. One set of 75
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samples was shelled and dried as soon as possible to avoid
further aflatoxin formation; another set was sorted for 6
weeks before shelling and drying. The remaining 3 sets were
placed in plastic bags with 5, 2 or I% Monoprop (I part
propionic acid plus I part Vcrsitc) and stored for 6 weeks
before shelling and drying. The samples dried in Ga. had an
av. total aflatoxin level of 199 ngjg. Samples shelled and
dried immediately after arrival had an av. level of 640 ngfg.
Samples shelled and dried after 6 weeks storage had av.
aflatoxin levels of 601 ngjg. Samples stored with 5, 2 and
1% Monoprop had av. aflatoxin levels of 340, 351 and 376
ngjg, respectively.
781 Bt:RG, W. R.; SHOTWELL, 0. L. Aflatoxin levels in
airborne dust generated from contaminated corn during
harvest and at an elevator in 1980. Journal of the
Association of Official Analytical Chemists (1984) 67 (2)
309-312 [En, 15 ref., 5 tab.] lnst. Environmental Health,
Cincinnati Univ., Cincinnati, Ohio 45267, USA.
Bulk maize samples and airborne samples generated
therefrom were collected on a Ga. farm during the 1980
harvest and while the 1980 maize was being ground and fed
to pigs. The bulk maize harvested had 1640 ng/g total
aflatoxin. Airborne dust samples collected at the front of the
combine had an av. of 3850 ng/g total aflatoxin; at the side
of the combine the av. level was 2550 ng/g of dust. At one
time, the operator was exposed to airborne dust containing
1360 ng/ g while inside the combine cab. An airborne dust
sample taken with a personal sampler during transfer of the
maize to a truck had 52 000 ng/g aflatoxin. Airborne dusts
collected while maize containing aflatoxin (1240-1850 ng/g)
was being ground and fed to pigs had total aflatoxin levels
ranging from nondetected to 43 700 ngfg. Airborne dust
samples collected during the delivery of maize in farm trucks
to the elevator had an av. of 1240 ng/g total aflatoxin. The
airborne dust samples taken while maize was being unloaded
from the elevator into trucks and railroad cars had lower aV.
aflatoxin levels than those in dusts collected during delivery.
Settled dusts in the elevator had 173-669 ngfg total
aflatoxin. The highest aflatoxin level in the air in the
elevator was 13 000 ngfm 3 near the conveyor belt. Airborne
dust samples collected by personal samplers on elevator
workers contained aflatoxin levels of 429-1300 ngfg;
aflatoxin levels in the air were 9-1120 ng/m 3•
782
JONES, R. K. Minimizing the impact of corn
aflatoxin. Plant Disease (1983) 67 (II) 1297-1298 [En, 4
ref., 1 tab.] Texas Agric. Extension Serv., Texas A & M
Univ., College Station, USA.
The topics discussed include: reducing aflatoxin in the
field, reducing the harvest and sale of contaminated maize,
utilizing contaminated maize and educating producers,
buyers and consumers. The incidence and level of aflatoxin
8 1 cones. in foodgrade maize in 1980-82 is tabulated.
783 WHITAKER, T. B.; DICKENS, J. W. Evaluation of a
testing program for aflatoxin in corn. Journal of the
Association of Official Analytical Chemists ( 1983) 66 (5)
1055-1058 [En, 5 ref.] US Dep. Agriculture, Agricultural
Research SerVice, North Carolina State Univ., Raleigh, NC
27650, USA.
A computer model that accounts for sampling and
analytical variability was developed to simulate the aflatoxin
testing programme administered by the N. Carol. Dcp.
Agric. (NCDA) to regulate aflatoxin in maize meal. Monte
Carlo solution techniques were used to account for
conditional probabilities that rise from multiple samples
being used. The NCDA testing programme. was then
evaluated by applying the computer model to a hypothetical
group of 1000 maize meal lots with the same distribution of
aflatoxin cone. as was observed among .aflatoxin assays made
by NCDA on commercial lots of maize· meal during 1977-80.
The average of the 1000 Jots assayed was 17.7 p.p.b. The
model predicted that 79.5% of the lots would be accepted
and 20.5% rejected by the NCDA programme. The accepted
and rejected lots contained an average of 5.7 and 64.2 p.p.b.
aflatoxin, respectively. The testing programme accepted
7.38% of the lots with more than 20 p.p.b. aflatoxin
(consumers' risk) and rejected 1% of the lots with 20 p.p.b.
or less (processors' risk). A correct decision was made 94%
of the time.
784 HUTCHINS, J. E.; HAGLER, W. M., JR. Rapid liquid
chromatographic determination of aflatoxins in heavily
contaminated corn. Journal of the Association of Official
Analytical Chemists (1983) 66 (6) 1458-1465 [En, 16 ref.]

Dep. Poultry Sci., N. Carolina State Univ., Raleigh, N.
Carol. 27650, USA.
A procedure is described for rapid, quantitative
Petermination of aflatoxins B 1, 8 2, G 1 and G 2 in heavily
contaminated maize ( more than 500 p.gfkg Bd from field,
greenhouse and growth chamber experiments employing
artificial inoculation of maize with Aspergillus jlavus. The
technique may be used to quantitate as little as 10 p.gfkg 8 1
with no modification.
785 SHOTWELL, 0. L.; HESSELTINE, C. W. FiVe~year
study of mycotoxins in Virginia wheat and Dent corn.
Journal of the Association of Official Analytical Chemists
(1983) 66 (6) 1466-1469 [En, 10 ref.] USDA, Agric. Res.
Serv., Northern Reg. Res. Center, Peoria, Illinois 61604,
USA.
Every year during 1976-1980, approximately 100
samples each of corn and wheat from trucks delivering the
grains at elevators in Virginia were collected. Samples were
analyzed as soon as possibe for aflatoxin, zearalenone, and
ochratoxin A. The 3 mycotoxins were not detected in any
wheat sample. Zearalenone and ochratoxin A were not found
in any corn sample; however, aflatoxin· was detected in at
least 25% of the corn samples from every crop year. In 19761980, the incidence of aflatoxin at 20 ng/g or more (the
Food and Drug Administration guideline) ranged from 18 to
61%; aflatoxin incidence above 100 ngfg was 5-29%. The
average aflatoxin levels in corn samples collected in the 5
years varied from 21 to 137 ngfg. Moisture content of the
samples was not measured, so aflatoxin levels given may be
higher than they were at harvest. However, there are
obviously differences from year to year. In freshly harvested
corn samples collected in yield surveys in 1978 and
1979,aflatoxin incidence above the FDA guideline was 10
and 13%, and above 100 ngfg was 4 and 7%. The average
aflatoxin level in all samples collected in 1978 was 13 ng/g
and in 1979, 36 ng/g. Some aflatoxin can be expected yearly
in Virginia corn, but the incidence and levels vary from year
to year.
786

GENDLOFF, E. H.; PESTKA, J. J.; SWANSON, S. P.;
L. P.
Detection of T..:2 toxin in Fusarium
sporotrichioides-infected corn by enzyme-linked
immunosorbent assay. Applied and Environmental
Microbiology (1984) 47 (5) 1161-1163 [En, II ref.] Dep.
Botany Plant Path., State Univ., East Lansing, Michigan
48824, USA.
A competitive enzyme-linked immunosorbent assay was
used to screen for T -2 toxin in F. sporotrichioides-infected
maize. The assay detected T-2 toxin in diluted methanol
extracts of maize samples at concentrations of 0.05 ng/ml. In
infected maize samples, enzyme-linked immunosorbent assay
and gas-liquid chromatography estimations of T-2 toxin
concentrations were similar.
HART,

Rice

See also absts. 983, /019
787

COGBURN, R. R.; CALDERWOOD, D. L.; WEBB, B. D.;
Protecting rough rice stored in metal
farm bins from insect attack. Journal of Economic
Entomology (1983) 76 (6) 1377-1383 [En, 10 ref., 4 fig.]
ARS, USDA, Beaumont, Texas 77706, USA.
The effectiveness of 6 treatments in protecting US No.
1 grade rough rice stored in galvanised metal bins for 12
months from insect attack was determined in studies in the
USA in 1979-80. The treatments were malathion, aeration,
a combination of malathion and aeration, pirimiphos-methyl
or chlorpyrifos-methyl. After storage for 6 months. dichlorvos
strips were compared to phosphine fumigation for moth
control in selected bins. Heavy infestations with Sitotroga
cerea/ella (01.) and Rhyzopertha dominica (F.) developed in
all untreated rice and in all rice treated with malathion. One
replicate treated with pirimiphos-methyl became infested
with R. dominica, whereas 2 replicates treated with
pirimiphos~methyl and all replicates treated with
chlorpyrifos-methyl remained free from infestation for 1~
months. Fumigation with phosphine reduced an infestation
with S. cerea/ella by about 99% but the population began to
recover immediately after treatment. A dichlorvos strip
suspended in the overspace reduced the infestation by about
99% within 6 weeks and eliminated it by 12 weeks.
Infestations that were not controlled resulted in severe
quality damage.
MARCUETTI, M. A.
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TAKAHASHI, H.; YASAKI, H.; NANAYAMA, U.;

MANABE,

M.; MATSUURA, S.

Distribution-of

sterigrnatocystin and fungal mycelium in individual brown rice
kernels naturally infected by AsPergillus versicolor. Cereal
Chemistry (1984) 61 (I) 48-52 [En, 25 ref., II fig., I tab.]
Lab. Chiba Public Health, 666-2 Nitona-cho, Chiba 280,
Japan.
"
Scanning electron microscopy showed that invading
mycelium was often in the adjacent germ, aleurone layer or
starchy endosperm. A. versicolor usually occurred around the
germ as an entangled mycelial mass, but it w~s rarely found
in the major part of the endosperm unless the grain, was
cracked. Characteristic yellow nuorescence caused by
sterigmatocystin was found in the germ, aleurone layer and
starchy endosperm adjacent to them, and conspicuously
around the germ. Sterigmatocystin cones., determined by
fluorodensitometry, were 3.8-4.3 p.p.m. in brown rice. The
mycotoxin content of milled rice decreased gradually from
71.6 to 7.7%, depending on the milling yields (91.7-56.4%).
Most of the mycotoxin in brown rice was removed by milling
at the min. milling yield.
789
PRAKASH, A.; KAURA \Y, L. P. Compatibilities
between certain pesticides used for control of insee:t pests and
seed borne fungi in stored paddy. Pesticides (1983) 17 (II)
21-22 [En, 5 ref., I .tab.] Cent. Rice Res. lnst., Cuttack-753
006, India.
Of 16 pesticide combinations tested, only Malathion +
Ceresan [methoxyethyl-mercury chloride), Pyrodust +
Bavistin [carbendazim], Malathion + Bavistin and Etrhnfos
+ Bavistin were compatible, controlling insect and fungal
Infestation and enhancing seed viability.
Sorghum, Millet

See also abst. /089
790
ROWLEY, 1. Q. An assessment of losses during
handling and storage of millet in Mali. Tropical Stored
Products Information (1984) No. 47, 21-33 [En, es, fr, 3
ref., 7 fig., 2 tab.] 256 Albany Rd., London N4 4RR, UK.
The design and implementation of the study arc
outlined. The problems encountered in the assessment of wt.
losses in millet are discussed. Spillage from damaged sacks
was found to be an important problem and high levels of fine
impurities were found to be the most serious form of low
quality. It is concluded that losses due to biological causes
during the study were very low and it is argued that the
measurement of wt. losses in itself is of limited value. It is
sug-gested that a thorough understanding of the attitudes to
loss of those responsible for the grain is essential to the
successful introduction of loss reduction measures.
791 KAZANAS, N.; ELY, R. W.; FIELDS, M. L.; ERDMAN,
1. W., JR. Toxic effects of fermented and unfermented
sorghum meal diets naturally contaminated by mycotoxins.
Applied and Environmental Microbiology (1984) 47 (5)
1118-1125 [En, 57 ref.] Dep. Food Sci. Nutr., Univ.,
Columbia, Missouri 65211, USA.
Male weanling rats fed diets containing fermented and
unfermented tannin-free sorghum meals naturally
contaminated with traces of ochratoxin A, zca:ralenonc,and
an unidentified toxic substance developed anorexia. Mean
changes in body weight over a 28-day feeding period for rats
fed fermented and unfermented sorghum meal and ANCR
casein diets of 8% protein were -2.8 +13.8, and +100.5 g
respectively. Rats fed fermented sorghum meal developed
alopecia; haematological findings were decreased mean
corpuscular volume, hypochromic microcytosis, balanced
leukopenia, and hypoproteinuria. Histological findings were
testicular hypoplasia of the germinal epithelium and no
mature spermatozoa. Necrosis and mineralization in Henle's
loop were also observed. No lesions were seen in the liver,
cerebellum, cerebrum, spleen, or adrenal glands.
Wheat, Buckwheat
MADRID, F. J.; WHITE, N. D. G.; SINHA, R.
792
N. Effects of malathion dust on Indian meal moth and
almond moth (Lepidoptera: Phycitidae) infestation of stored
wheat. Journal of Economic Entomology (1983) 76 (6)
1401-1404 [En, 18 ref.] Research Station, Agriculture
Canada, Winnipeg, Manitoba, R3T 2M9, Canada.
Laboratory tests in Canada showed that treatment
with malathion dust at I p.p.m. gave effective control of

larvae of Plodia interpunctella (Hb.) on wheat grain stored
at 27°C for 8 weeks, whereas similar treatment at more than
2 p.p.m. was required for larvae of Ephestia cautel/a (Wik.).
The moisture content of the grain, which ranged from IS to
18%, was unaffected by the insect populations. Seed damage
caused by insect feeding, seed germtnation and seed-borne
microflora was largely related to insect numbers in the
various treatments.
793
YNDESTAD, M.; ROCHAS, V. H. (Aflatoxin in
buckwheat in Norway.] Aflatoksin i bokhvete i Norge. Norsk
Veterinaertidsskrift (1984) 96 (4) 244-245 (No, I tab.]
794 OSBORNE, G. B.; WILLIS, K. H. Studies into the
occurrence of some trichothecene rnycotoxins in UK
home-grown wheat and in imported wheat. -Journal of the
Science of Food and Agriculture (1984) 35 (5) 579-583
[En, 17 ref., 4 tab.] Flour Milling & Baking Res. Assoc.,
Chorleywood, Herts. WD3 5SH, UK.
A total of 199 UK home-grown wheat samples
collected over 3 harvests (1980-82 inclusive) and 33 imported
wheat samples were analysed for the presence of 7 ·
trichothecene mycotoxins (nivalenol, deoxynivalenol,
fusarenon-X, neosolaniol,diacetoxyscirpenol, HT-2 toxin and
T-2 toxin). Analysis was performed by a gas-liquid
chromatographic method and positive results more than· 0.1
mgjkg were confirmed by mass spectrometry. The only
mycotoxin detected was deoxynivalenol in 32 of the homegrown samples at 0.02-0.4 mg/kg ad in 23 of the imported
samples at 0.02-1.32 mgfkg. It is suggested that the lower
'incidence and levels of deoxynivalenol in UK, other EEC and
Western Canadian wheat. compared with Eastern Canadian
and Midwest .USA wheat may be caused by a geographical
variation in the distribution of Fusarium spp.
795 PAIMAN, M. H.; CHAUHAN, R.; GUPTA, D. S. Some
non-toxic materials as wheat protectants against Rhizopertha
dominica. Journal of Food Science and Technology, India
(1983) 20 (4) 183-185 [En, 7 ref., 3 tab.] Dep. Entomol.,
Haryana Agric. Univ., Hissar (Haryana), India.
Silica gel, pyrophyllite and talc provided 100% kill of
the insects in wheat exposed to these materials for a month.
Silica gel proved the best and neem seed kernel powder least
in preventing internal infestation of the grains. The loss
observed in grain treated with silica gel was 13-15 times
lower than in untreated controls.
796 SCOTT, P. M.; KANHERE, S. R.; LAU, P.-Y.; DEXTER,
J. E.; GREENHALGH, R. Effects of experimental flour
milling and breadbaking on retention of deoxynivalenol
(vomitoxin) in hard red spring wheat. Cereal Chemistry
(1983) 60 (6) 421-424 [En, 24 ref., I fig .• 3 tab.] Food Res.
Div., Health Protection Branch. Health and Welfare Canada,
Ottawa, Ont., Canada KIA OL2.
Hard spring wheat from the 1981 eastern Canadian
Crop naturally contaminated with deoxynivalenol (DON) was
cleaned and milled in an Allis-Chalmers experimental mill,
and the straight grade flour was baked into bread. The
cleaned wheat, dockage, bran, shorts, feed flour (red dog).
straight grade flour and bread were analysed for DON by
gas liquid chromatography using electron capture and mass
spectrometric single-ion monitoring detection. Two methods
of cleanup gave comparable results. DON was distributed
thro~ghout the milled products and was not destroyed on
making bread. The highest cone. of DON was found in
dockage (16.7 Jlg/g); the cleaned wheat contained 4.6 pgfg,
and the flour and bread (flour weight basis) contained an av.
of 4.1 and 4.2 JJ.g/g in 2 milling and baking experiments.
797 MAZEN, M. B.; ABDEL-HAFEZ, S. I. 1.; SHABAN, G.
M. M. Survey on the mycoflora of Egyptian wheat grains
and their lemmae and paleae. Mycopathologia (1984) 85
(3) 155-159 [En, 23 ref., I tab.] Bot. Dep., Assiut Univ.,
Egypt.
On glucose-Czapek's agar the most frequent of the 72
spp. isolated were Aspergillus niger, A. flavus, A. terreus. A.
nidulans, Alternaria a/ternata, Cladosporium herbarum and
Fusarium oxysporum. On cellulose and 40% sucroseCzapek's agar, the composition of fungal floras of the 3
substrates and the prevalence of individual fungi were
basically similar but the frequency of some spp. was
promoted or decreased.
798 BENNETT, G. A.; STUBBLEFIELD, R. D.; SHANNON, G.
M.; SHOTWELL, 0. L. Gas chromatographic determination
of deoxynivalenol in wheat. Journal of the Association of
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Official Analytical Chemists (1983) 66 (6) 1478-1480 [En,
4 ref.] USDA, N. Regional Res. Cent., Peoria, Ill. 61604,
USA.
Modifications to a published method [RMVM 17,
1328] are described for the determination of deoxynivalenol
in wheat by gas chromatography with electron capture
quantitation of the heptafluorobutyrate derivative. Recoveries
of deoxynivalenol from wheat samples spiked at 0.1, 05 and
l p.p.m. ranged from 77.3 to 86.3% and averaged 81.5%.
Pulses
799
REDDY, D. N.; NUSRATH, M.
Aflatoxin
contamination in pulses from tribal areas of Medak district,
Andhra Pradesh. Current Science, India (1983) 52 (21)
1024 [En, 8 ref., l tab.] Dep. Bot., Osmania Univ.,
Hyderabad 500 007, India.
The results are presented of analyses of 30 samples of
cowpea and 26 of horse gram (Dolichos biflorus) which gave
bright greenish yellow fluorescence in preliminary screening
tests. Fifteen of the cowpea and 8 of the horse gram samples
were positive for 1 or more of the aflatoxins. None of the
samples was positive only for G 1 and G 2 could not be
detected. Fifteen were positive only for 8 1 and 11 for 82. The
level of aflatoxin contamination ranged from traces to 135
p.p.b. and many were above the tolerance level. Although
quantities of aflatoxins will be reduced by cooking sufficient
may be ingested to cause harm to human health.
800
HEPPERLY, P. R.; RODRIGUEZ, R. Mycofloral
succession and viability losses in pigeon pea seed in Puerto
Rico. Journal of Agriculture of the University of Puerto
Rico (1984) 68 (l) 19-31 [En, es, 13 ref., 8 tab.] Col!.
Agric. Sci., Univ. Puerto Rico, Mayaguez, Puerto Rico.
Of the 23 fungi found, Botryodip/odia theobromae was
the most common (29%) in PDA assays, but not very
common (7%) on cellulo&e pads. PDA favoured detection of
Alternaria tenuissima, Phomopsis sp. and total fungi,
cellulose pads that of Cladosporium sp. In both assays,
incidence of B. theobromae, Fusarium spp. and total fungi
were negatively correlated with seed germination.
Measurements for seedlot germination were highly correlated
between the 2 assays. Pigeon peas of the cultivar 2B-Bushy,
with large tan seeds, showed reduced seed viability and
higher incidence of B. theobromae and F. spp. compared
with segregants of the same cultivar with small, flattened,
hard, red seed. A 3-wk delay in harvest drastically increased
incidence of B. theobromae, F. spp. and total fungi, and
reduced germination in the cultivar Kaki. Incidences of F.
spp., Phomopsis sp., Cladosporium sp. and B. theobromae
after storage were 15, 26, 30 and 38% of their respective prestorage values. Incidence of Penicillium, Rhizopus and
Aspergillus spp. increased during storage. Although less than
3% A. spp. were detected in the cellulose pad assay at 27°C,
28-92% was detected when seed was incubated at 35° using
pigeon pea seed extract in 2% agar. With the A. selective
assay, seed viability losses during storage were highly
correlated with incidence of A. spp. A. incidence in the
cellulose pad assay was not associated with storage losses in
seed germination.
Emergence and fungal colonization of pigeon pea seed
were dependent on soil moisture. For emergence opt.
moisture holding capacity (SMHC) was 50%; none occurred
at 25% or 100%. Pythiaceous fungi were predominant on
seed at an'd above 75% SMHC, whereas A. spp.
predominated at 50% or less. Mixed populations of the two
fungi were visible at 50 and 75% SMHC.

FLOUR AND BAKERY PRODUCTS
See also abst. 715

OILSEEDS, NUTS, VEGETABLE OILS
801
VITTAL, B. P. R.
Isolation of Thermomyces
lanuginosis from almond seeds. Kavaka (1983) 11, 71-72
[En, 3 ref., 2 fig.) Centre for Advanced Study in Botany,
Madras Univ., Madras. India.
T. lanuginosus, isolated for the first time frOm almond
seeds, is described and illustrated.
802
SCHAD~. J. E.; KING, A. D.
Fluorescence and
aflatoxin content of individual almond kernels naturally
contaminated with aflatoxin. Journal of Food Science

(1984) 49 (2) 493-497 [En, 19 ref., 3 tab.] USDA, W.
Regn. Res. Cent., Berkeley, Calif., USA.
An effort was made to relate the aflatoxin content of
individual almond kernels to their fluorescent colour. The
fluorescence of individual blanched almonds and defective
almonds, most of which lack an intact pellicle, was described
by means of Methuen colour charts before each kernel was
analyzed for aflatoxin. Almonds that fluoresced violet-purple
under long-wave UV light were found to contain high levels
of aflatoxins B 1 and B2 but, with perhaps one exception, no
measurable amounts of aflatoxins G 1 and G2. Some diced
almonds with blue fluorescence had all four aflatoxins
present but at much lower levels than in the violet-purple
kernels. Aflatoxin ranged from l.O X 10 5 to 2.5 X 106 p.p.b.
in the violet-purple kernels. These values agree with previous
estimates of aflatoxin concentration per contaminated nut.
Almond kernels with violet-purple fluorescence should be
culled.
Oilseeds
803 WAKED, M. Y.; NOUMAN, K. A. The relationship of
sclerotia formation to aflatoxin content of cottonseeds
infected with Aspergillus Jlavus Link. Mededelingen van de
Faculteit Landbouwwetenschappen Rijksuniversiteit Gent
(1982) 47 (l) 201-209 [En, 21 ref., l fig., 2 tab.] Fac.
Cotton Sci., Helwan Univ., Alexandria, Egypt.
804
LEE, L. S.; KOLTUN, S. P.; Buco, S. Aflatoxin
distribution in fines and meats from decorticated cottonseed.
Journal of the American Oil Chemists' Saciety (1983) 60
(8) 1548-1549 [En, 2 ref., l fig., l tab.] S. Regn. Res. Cent.,
USDA, New Orleans, La. 70179, USA.
Nine samples of fuzzy cottonseed were separated into
hulls, fines and meats. Assay for aflatoxin on triplicate 50-g
portions from fines (small, dry particles of kernels) and
meats from each of the 9 samples indicated a marked cone.
of toxin in the fines. On av., there was a 17-fold difference
between the aflatoxin content of the fines and that of the
meats; av. toxin level in fines was 4024 ,ugjkg and that in
meat samples was 232 ,ugjkg. These results indicate a
potential for marked reduction in aflatoxin content of
processed cottonseed meal by physical removal of fines from
meats after dehulling and before processing of meats into oil
and meal.
805
REDDY, A. S.; REDDY, S. M. Influence of seed
moisture on fungal succession on seeds of sesamum (Sesamum
indicum). Seed Research (1983) 10 (2) 120-124 [En] Dep.
Bot., Kakatiya Univ., Warrangal-506 009, India. From
Biological Abstracts 77, 54785.
Fungal succession on sesame seeds with different
moisture levels was analysed monthly. Incidence varied with
moisture content. Alternaria alternata was abundant only in
the initial stages; Aspergillus jlavus predominated while
Macrophomina phaseolina and Rhizoctonia so/ani were
associated only with seeds of high moisture content. The seed
mycoflora at first increased with storage time but
subsequently decreased. Seed germination increased with
storage time.
Nuts
806
FONSECA, H.; NOGUEIRA, J. N.; GRANER, M.;
OLIVEIRA, A. J.; CARUSO, J. G. B.; BORALLI, C.; CALORI,
M. A.; KHATOUNIAN, C. A. Natural occurrence of
mycotoxins in some Brazilian foods. II. In Proceedings of
the Sixth International Congress of Food Science and
Technology. Vol. 3 {edited by McLoughlin. J. V.: McKenna.
B. M.j. Dublin, Irish Republic; Boole Press Ltd. (1983)
53-54 ISBN 0-906783-28-3 (hardback) [En, 8 ref.; also
ISBN 0-906783-29-l (paperback)] Dep. de Tecnologia
Rural, ESALQ-USP, Piracicaba, S.P., Brazil.
Results of a 2-yr survey of aflatoxin, ochratoxin and
zearalenone in 742 samples of Brazilian foods are presented.
Zearalenone and ochratoxin were not detected in any of the
samples. Aflatoxins were present mainly in peanuts and
peanut products; none were detected in the cured cheese
samples tested.
807
ABO EL-WAHAB, F. K.; EL-HAMADY, A. M.;
EL-NABAWY, S. M.; RAWASH, M. A.; HAGAGG, L.
F. Effect of storage and prestorage treatments on pecan
fruit decay and oil properties. Gartenbauwissenschaft (1984)
49 (2) 61-64 [En, de, fr, ru, 15 ref., 4 tab.] Natn. Res.
Cent., Dokki, Cairo, Egypt.
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Storage of pecan nuts at 5°C delayed fruit decay and
rancidity, and reduced changes in peroxide content, iodine
number and acid content of the oil. Storability and oil
properties were generally improved hy heating nuts at 180°C
for 15 min.
808
ROSEN, R. T.; ROSEN, J. D.; DIPROSSIMO, V.
P. Confirmation of aflatoxins 8 1 and 8 2 in peanuts by gas
chromatography f mass spectrometry/selected ion monitoring.
Journal of Agricultural and Food Chemistry (1984) 32 (2)
276-278 [En, 7 ref., 5 fig.] Dep. Food Sci., Cook Coli.,
Rutgers Univ., New Brunswick, NJ 08903, USA.
The extract used for thin-layer chromatography
quantitation is rapidly cleaned up by elution through a silica
gel Sep-PAK cartridge and then analyzed by gas
chromatography/mass spectrometry/selected ion monitoring
at 3000 resolution using a bonded-phase fused silica capillary
column with on-column injection. The limit of detection for
aflatoxins B 1 and 8 2 in groundnut samples was 0.1 p.p.b.
809 WHITTAKER, T. B.; DICKENS, J. W.; GIESBRECHT, F.
G. Effects of methanol concentration and solvent: peanut
ratio on extraction of aflatoxin from raw peanuts. Journal of
the Association of Official Analytical Chemists (1984) 67
(I) 35-36 [En, 8 ref., 3 tab.] Agric. Res. Service, N.
Carolina State Univ., Raleigh, N. Carol. 27650, USA.
Aflatoxin B1 was extracted by a water slurry process
using methanol cone. of _55, 60, 65 and 70% in water and
solvent:groundnut ratio of 3, 4, 5 and 6 ml/g. Results failed
to show that methanol cone. had an effect on amount of 8 1
extracted; however, the amount of 8 1 extracted increased
with an increase in solvent:groundnut ratio. Anatoxin 8 1 was
also extracted by the official AOAC method II, using
methanol cone. of 55,60, 65 and 70% in water and
solvent:groundnut ratios of 2, 3, 4 and 5 mlfg. Results
showed that the amount of 8 1 extracted increased with
percent methanol at low solvent:groundnut ratios but not at
high ratios. The amount of 8 1 extracted increased with
solvent:groundnut ratios at all methanol cone.
810
MEHAN,
V.
K.;
McDONALD,
D. Mycotoxin-producing fungi in groundnuts. Potential for
mycotoxin contamination. 0/eagineux (1984) 39 (I) 25-29
[En, Fr, es, 22 ref.] ICRISAT, Patancheru, Andhra Pradesh,
India.
The possible use of genetic resistance to seed invasion
by Aspergillus flavus and to aflatoxin production is
considered and some research data presented. Reports of
natural occurrence of mycotoxins in groundnut are reviewed
and the natural occurrence of citrinin and zearalenone
reported. Preliminary data arc presented on mycotoxin
production by fungi isolated from groundnut.
811 DICKENS, J. W.; WHITAKER, T. B. Dilution errors in
aflatoxin determinations caused by compounds extracted from
peanuts. Journal of the Association of Official Analytical
Chemists (1983) 66 (5) 1059-1062 [En, 6 ref.] US Dep.
Agriculture, Agricultural Research Service, North Carolina
State Univ., Raleigh, NC 27650, USA.
Solvent systems used to extract aflatoxins from
groundnuts also extract measurable amounts of other
compounds such as oils, fats, sugars and protein, and the vol.
of these causes error in measuring the proportion of solvent
solution analysed for aflatoxin. Also, as cleanup procedures
for some methods arc inadequatet the volume of· Some of
these extracted compounds also causes error in measuring the
proportion of the extracted aflatoxin placed on thin layer
chromatography (TLC) plates. Studies reported showed that
these 2 errors cause underestimation of aflatoxin cones. by
approx. II, 14 and 5% for the CB method, the AMS
modified version of the BF method generally used for new
groundnuts, and a water slurry method, respectively. The
correction specified by the CB method for .fats in the
extraction solvent reduces the approximate error for the CB
method from 11 to I%.
Vegetable oils
812 PRADHAN, L.; KANEKAR, P.; SARNAIK, S.; GODBOLE,
S. H. Spoilage of vegetable oil in Indian pickles.
Biovigynam (1984) 10 (I) 83-84 [En, 2 ref., I pl.] Dep.
Microbiol., M.A.C.S. Res. Ins!., Punc 411 004, India.
The addition of a layer of oil to the top of stored
pickles does not prevent spoilage as several microorganisms
including Candida. Aspergillus, Penicillium and Bacillus
spp. are able to grow in the oil. In lab. tests B. cereus and B.

subtilis degraded groundnut oil and survived in it for longer
than a year.
813
LETUTOUR, B.; TANTAOUI-ELARAKI, A.; IHLAL,
L. Simultaneous detection of aflatoxin 8 1 and ochratoxin A
in olive oil. Journal of the American Oil Chemists' Society
(1983)
60 (4) 835-837 [En, 14 ref., 2 tab.] Institut
Agronomique ct Veterinaire Hassan II, BP 704,
Rabat-Agdal, Morocco.
A technique is described, involving extraction of both
mycotoxins with aq. methanol, clean-up using lead acetate,
partitioning in chloroform and thin layer chromatography.
The detection limits achieved arc 4 llg/kg for aflatoxin B1
and 40 JJ.g/kg for ochratoxin A. Of 60 samples of crude farm
olive oil analyzed using this method, 3 contained traces of
ochratoxin A.

TOBACCO
814 ANDERSON, T. R.; WELACKY, T. W. Barn mold of
Burley tobacco caused by Botryosporium longibrachiatum.
Plant Disease (1983) 67 (10) 1158-1159 [En, 6 ref., I fig.]
Agric. Canada, Res. Sta., Harrow, Ont., Canada.
In 1982, the disease caused moderate damage at
several locations and severe damage at I Ont. location.
Lesions and sporulation occurred first on the midribs and
laminae of lower leaves, eventually spreading to all leaves. It
was concluded that inoculum was probably present in the
crop before harvest. Secondary infection and humid weather
contributed to the damage. Botrytis cinerea was present in
most curing barns but sporulation was confined to leaf
midribs and plant stems.

SPICES
See also abst. 718
815
MISHRA, N. Inhibition of Aspergillus niger Van
Tiegh by homeopathic drugs causing deterioration of
coriander and cumin seeds in storage. National Academy of
Sciences Letters, India (1983) 6 (5) 139-141 [En, 10 ref., 2
tab.] Dep. Bot., Univ., Gorakhpur, India.
Nine drugs w~re evaluated against A. niger, a storage
fungus found to be one of the most prevalent among the
stored seeds of Coriandrum sativum and Cuminum
cyminum. Results indicate that Calcarea carbonicum,
potency 200, was most effective, inhibiting the appearance of
A. niger on the surface of seeds of coriander and cumin by
99.8 and 98.7% respectively.
816 MISRA, N. New records on fungi from the bark of
Cinnamomum zeylanicum Bl. in storage. Science and
Culture (1983) 49 (5) 133-135 [En, 9 ref., I tab.] Dep.
Bot., Univ. Gorakhpur, UP, India.
The fungi isolated from unsterilized and surface
sterilized cinnamon bark during different seasons are
tabulate~. Aspergillus spp. predominated.

BEVERAGES
See also abst. 718
817 BEECH, F. W.; DAVENPORT, R. R. New prospects and
problems in the beverage industry. In Food microbiology.
Advances and prospects [edited by Roberts, T.A.; Skinner,
F.A.f. London, UK; Academic Press (1983) 241-256 [En, 3
pp. of ref., 4 fig., 3 tab.] Bristol Univ., Res. Sta., Long
Ashton, Bristol, UK.
Microbiological problems in cider making are
described, with some reference to fruit juices, wines and
beers. The quality and stability of the final cider is affected
at every stage of the process from the apple to the packaged
product. New problems arise as techniques change to meet
the demands of marketing and profitability.
818 0KOYE, Z. S. C.; EKPENYONG, K. I. Aflatoxin 8 1 in
native millet beer brewed in Jos suburbs. [Correspondence].
Transactions of the Royal Society of Tropical Medicine and
Hygiene (1984) 78 (3) 417-418 [En, II ref., I tab.] Dep.
Biochem., Univ., Jos, Nigeria.
Beer from most of the 20 "breweries" sampled
contained aflatoxins at levels well above the statutory ceilings
permitted even in livestock feeds; levels ranged from 1.7 to
137.74 ~g/1. 28 of 40 samples contained more than 10 ~g/1
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and 25 contained more than 23 p.g/1. The relatively high
aflatoxin 8 1 levels in native millet-based beer brewed in these
indigenous quarters suggests a greater exposure of habitual
drinkers to aflatoxins.

FRUIT AND VEGETABLE JUICES
819 CICHOWICZ, S. M.; BANDLER, R. Howard mould
count of fruit nectars, purees, .and pastes: collaborative study.
Journal of the Association of Official Analytical Chemists
(1982) 65 (5) 1093-1094 [En] FDA, Washington DC, USA.
A standardized method of determining mould count
was developed. Variations in the_ cone. of fruit or vegetable
tissue are ,corrected so that comparisons of mould counts arc
possible.

820
WEIHE, J. L.; SEIBT, S. L.; HATCHER, W. S.,
JR. Estimation of microbial populations in frozen
concentrated orange juice using automated impedance
measurements. Journal of Food Science (1984) 49 (I)
243-245 [En, 13 ref., 3 fig.] Coca-Cola Company Foods Div.,
P.O. Box 368, Plymouth, Fla. 32768, USA.
Automated impedance measurements were used to
classify samples of frozen concentrated orange juice as
acceptable ( less than 104 CFU/ml) or unacceptable ( more
than I 04 CFU Jml). Calibration curves relating initial
microbial cone. to impedance detection time were generated
for several orange juice isolates. Cut-off times of 10.2 h for
bacteria and 15.8 h for yeasts were adopted. More than 96%
of 468 retail samples were correctly classified using
automated impedance measurements. This technique has
several advantages over other automated systems, including
lower cost and reduced demand for technician time, and it
provides reliable results much quicker than does the agar
plate count.
821 ROlAND, J. 0.; BEUCHAT, L. R. Biomass and patulin
production by Byssochlamys nivea in apple juice as affected
by sorbate, benzoate, S0 2 and temperature. Journal of Food
Science (1984) 49 (2) 402-406 [En, 21 ref., 7 fig., I tab.]
Univ. Georgia, Experiment, Ga., USA.
Growth of B. nivea at 21, 30 and 37°C over a 25-day
incubation period was significantly retarded by 75 p.p.m.
sol. 150 p.p.m. potassium sorbate and 500 p.p.m. sodium
benzoate. Patulin was produced in the highest cone. at 21 °
after 20 days incubation. After reaching a max. cone. at 30
and 37°, a rapid decline in patulin content was observed.
Patulin production was also observed at 12°. On the basis of
cone., S0 2 had the most significant effect on the rate of
biomass and patulin production by B. nivea followed by
potassium sorbate and sodium benzoate, respectively.
822
COUSIN, M. A.; ZEIDLER, C. S.; NELSON, P.
E. Chemical detection of mould in processed foods. Journal
of Food Science (1984) 49 (2) 439-445 [En, 38 ref., 9 fig.,
2 tab.] Purdue Univ., West Lafayette, Ind., USA.
Alternaria alternata, A. so/ani, Col/etotrichum
coccodes, Fusarium oxysporum, Geotrichum candidum,
Rhizopus stolonifer and Drosophila flies were added to
tomato and fruit purees and nectars at 0.1-10 mg (dry
weight)/2 g sample, hydrolysed at 121 °C in potassium
hydroxide (KOH) and analysed colorimetrically for
glucosamine. Glucosamine varied with product, quantity of
mycelium, hydrolysis time, KOH concentration, age (older
cultures gave highest values) and mould species. When
processed foods spiked with moulds were analysed, the mould
concentration was linearly correlated to glucosamine but not
to Howard mould count. Drosophila flies were barely
detectable in hydrolysed foods. Hydrolysis may be the critical
step in this procedure.
823 ANDERSON, R. E. Growth and corresponding elevation
of tomato juice pH by Bacillus coagulans. Journal of Food
Science (1984) 49 (2) 647, 649 [En, 7 ref., 2 tab.] W.
Virginia Univ .• Morgantown, W.Va., USA.
B. coagulans was inoculated into sterile, tubed tomato
juice and growth and pH were observed for 21 days. Juice
samples initially at pH 4.5 supported good growth; pH was
elevated to 5 after 6- days incubation at 35°C. Other tomato
juice sample (initial pH 5 or 5.5) also supported good growth
of these flat-sour bacteria and with corresponding increases
in pH. The results indicate that flat-sour spoilage of
tomatoes and similar foods may cause decreased acidity, thus
possibly allowing outgrowth of Clostridium spores in these
water bath-processed foods.

FRUIT AND VEGETABLES
See also abst. 986
824
PERRIN, P. W. Comparison of vegetable storage
systems. Research Review, Research Station, Agassiz, B.C.
(1983) February, 7-10 [En] Research Station, Agriculture
Canada, Agassiz, B.C. VOM I AO, Canada.
Three experimental cold storage rooms of similar size
and construction were equipped with different refrigeration
and humidification systems. ·Five vegetables were used in the
trials: parsnip cv. Harris Model, cabbage cv. Storage Green,
carrot cv. Paramount, beetroot cv. Detroit Red and swede
cultivars York and Laurentian. The vegetables were placed in
uncoVered, waxed cardboard cartons and examined every 4
weeks for 24 weeks. The room with a Humi-Fresh system
utilizing cold water to humidify and control temperature (0.4
± 0.4°C, 97% RH) caused the highest moisture losses, from
5.2% for cabbages to 12.0% for parsnips. In the jacketed
(double wall and ceiling) room (0.8 ± 0.8•, 97% RH) the
most uniform moisture losses occurred, ranging from 2.0%
for swede cv. Laurentian to 3.9% for carrots. The room
incorporating an evaporator + humidifier (0.9 ± 0.5°, 95%
RH) gave the least moisture losses. In this room parsnips,
carrots, beetroots and swede cv. York gained 2-8% moisture
but the high moisture level tended to result in loss from
decay micro-organisms. Highest marketable yields for
parsnips (68%) were from those stored in the_ jacketed room.
For carrots and beetroots the highest marketable yields (77
and 73%, respectively) were in the Humi-Fresh room.
Cabbages had a marketable yield of 68% in the Humi-.Fresh
and evaporator + humidifier systems. Swedes had a high
marketable yield (96-100%) in all systems.

825
BEN- YEHOSHUA, S.; SHAPIRO, B.; EVEN-CHEN,
Z. Mode of action of individual seal-packaging in
high-density polyethylene (HDPE) film in delaying
deterioration of lemons and bell pepper fruits. ln Proceedings
of the International Society of Citricu/ture, 1981. Volume 2.
Shimizu, Japan; Fruit Tree Research Station (1983) 718-721
[En, 24 ref.] Volcani Center, Bet Dagan, Israel.
Individual seal-packaging of various fruits and
vegetables in HDPE markedly delayed their deterioration.
The effects were related to the water-saturated
microatmosphere in the sealed enclosure around the fruit.
The softening of both non-sealed lemons (cv. Eureka) and
bell peppers (cv. Maor) was highly correlated with water
content and weight Joss whereas in sealed fruits symptoms of
water stress were prevented and firmness was maintained.
Some HDPE effects could also be obtained by maintaining
non-sealed peppers in a water-saturated atmosphere. The
activity of polygalacturonase, known to be involved in fruit
softening, was higher in non-sealed fruits but cellulase level
was similar in the 2 treatments. Leakage of amino acids, as
an indicator of membrane integrity, was lower in sealed than
in non-sealed fruit.
826 Y ARRIS, L. Gamma rays control codling moths.
Agricultural Research, USA (1983) 32 (4) 15 [En, I fig.]
AR, SEA, USDA, Oakland, California, USA.
Preliminary tests carried out in Washington State by
H.R. Moffit and A.K. Burditt showed that gamma-radiation
killed all exposed larvae of Cydia pomonella (L.) in stored
fruit, including those in diapause or in the dormant stage.
Fumigation with methyl bromide had previously been shown
to be 100% effective against the pest in sweet cherries,which
are harvested in spring. but not in apples and pears, since in
autumn the larvae are frequently in diapause and fumigation
is ineffective against diapausing insects because their
respiration rate is very low. Gamma-irradiated food is safe
for human consumption at doses of 10 krad or less.
827 CTCHOWICZ, S. M.; BANDLER, R. ' Determination or
Geotrichum mould in comminuted fruits and vegetables:
collaborative study. Journal of the Association of Official
Analytical Chemists (1982) 65 (5) 1095-1096 [En] FDA,
Washington DC, USA.
A new method of determination was developed
eliminating the sieving steps and problems associated with
them due to clogging of sieves.

828 KOEK, P. C.; WITTE, Y. DE; MAAKER, J. DE The
microbial ecolOgy or -prepared raw vegetables. In Food
microbiology. Advances and prospects [edited by Roberts.
T.A.; Skinner, F.A.j. London, UK; Academic Press (1983)
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231-240 [En, 20 ref., 3 fig., 2 tab.] Sprenger lnst.,
Wageningen, Netherlands.
Different slicing and dicing machines were used in the
microbial ecological study of 4 prepared vegetables: endive,
leek, carrots and cauliflower. An ecological survey of
bacteria was carried out. It is suggested that prepared raw
vegetables should be stored at low temps. (0-1 °C, av.) to
prevent growth of bacteria in the period between preparing
and consuming the product.
829 AGARWAL, V. K.; GUPTA, M. N.; MAHESfiWARI, V.
K. Storage fungi of ajwain (Trachyspermum ammi'): their
effect and control. Seed Research (1983) 10 (2) 150-152
[En] Dep. Bot., Agra Coli., Agra-282 002, India. From
Biological Abstracts 77, 54786.
Of the 19 fungi recorded on stored seeds, Aspergillus
flavus, A. niger and Penicillium nigricans caused 62.4, 54
and 44.3% rot respectively. Captan proved most effective
against seedborne fungi.
830
SwiNBURNE, T. R.
Quiescent infections in
post-harvest diseases. In Post-harvest pathology of fruits
and vegetables [edited by Dennis, C./. London, UK;
Academic Press (1983) 1-21 [En, 5 pp. of ref., 2 fig., I tab.]
East Mailing Res. Sta., Maidstone, Kent, UK.
The term "quiescent infection" is adopted for those
instances where growth of a pathogen is inhibited for some
time. The implications of such infections on fruit and
vegetables and the likely explanations of the temporary
resistance shown are discussed.
831
LUND, B. M. Bacterial spoilage. In Post-harvest
pathology of fruits and vegetables /edited by Dennis, C.J.
London, UK; Academic Press (1983) 219-257 [En, 10 pp. of
ref., 2 tab.] Food Res. Jnst., Norwich, UK.
The majority of progressive, post·harvest bacterial
spoilage takes the form of soft rots and these are described
together with methods of control.
832 KERBABAEVA, A. A. {Synopsis of micromycetes of
fruits and vegetables during storage in Turkmenistan
(Communication 2).} lzvestiya Akademii Nauk Turkmenskoi
SSR, Biologicheskikh Nauk (1983) No.4, 70-73 [Ru, en, 15
ref. See RPP 63, 496] Inst. Bot., Ashkhabad, USSR.
Data on Hyphomycetes, Tuberculariales and
Coelomycetes are given.
Pome fruit
833 SIVE, A.; RESNIZKY, D. [New treatments for the
prevention of decay of apples and pears in CA storage.] A/on
Hanotea (1983) 37 (11-12) 813-825 [He, en, 12 ref.] Israel
Fruit Growers' Association, Kiryat Shemona, 10200 Israel.
A combination of 0.25% captan and 0.06% TBZ
[thiabendazole] was effective in preventing storage decay in
apple cultivars Golden Delicious and Grand Alexander and
pear cv. Spadona without inducing resistant strains of
Penicillium expansum. The following fungicides were
recommended: captan, in both wettable powder and flowable
forms, Sonax [etaconazole) and prochloraz.
834
MORDKOVICH, YA. B.; VASHAKMADZE, G.
G. [Disinfestation of fresh fruits by the Orie'ntal fruit
moth.] Zashchita Rastenii (1983)
No. 6, 34 [Ru]
VNITIKiZR, Moscow, USSR.
The use of methyl bromide for the protection of fresh
fruit against infestation by the Oriental fruit moth l Cydia
molesta (Busck)] in the USSR is reviewed and discussed on
the basis of previously published work and laboratory
experiments, which showed that the fumi~ant was 100%
effective in apples when applied at 45 g/m at 8°C and a
lethal norm of 114 hour-grammes, or at 6°C and 120 hour·
grammes. After fumigation at these temperatures, natural
losses after 25 days varied from 0.38 to 0.56%, depending on
temperature and variety; losses after -fumigation at 14°C
amounted to 1.7%. The use of carbon dioxide at 80 g/m3
enabled the amount of methyl bromide used to be reduced to
30 gjm 3 ; this mixture resulted in 100% effectiveness after
exposure for 3 h to 75 hour·grammes at 7.5°C, and the
residues in the treated fruits were reduced· to 0.8-2.0 mgjkg
as compared with 4.0-4.7 mg/kg when methyl bromide was
used alone.
835
MAPPES, D. [Apple dry eye rot, its cause and
control.] Die Kelchgrubenfaule des Apfels, ihre Ursache und
Bekiimpfung. Mededelingen van de Faculteit
Landbouwwetenschappen Rijksuniversiteit Gent ( 1983) 48

International Biodeterioration 1984 Vol. 20 No.3
(3) 581-590 [De, en, fr, 6 ref., 7 fig.] BASF AG,
Landwirtschaftliche Versuchssta., Limburgerhof, German
Federal Republic.
Fruits of susceptible apple cultivars show dry rot
symptoms which can develop into a wet rot during storage.
In N. Germany Botrytis cinerea, Alternaria sp., Nectria
galligena and Fusarium sp. were isolated from infected
fruits; in S. Germany and Switzerland, B. cinerea
predominated. It was not clear which fungi caused the rot
and which were. secondary invaders. Infection occurs only
during or shortly after flowering, and control measures are
only of usc at that time. Fungicide trials indicated
dicarboximides to be effective where B. cinerea was the main
cause, and benzimidazoles where N. galligena was also
present.
836
ROMANO, M. L.; GULLINO, M. L.; GARIBALDI,
A. Evaluation of the sensitivity to several fungicides of
post-harvest apple pathogens in north~western Italy.
Mededelingen van de Faculteit Landbouwwetenschappen
Rijksuniversiteit Gent (1983) 48 (3) 591-602 [En, 6 ref., 2
fig., 6 tab.] lstituto di Patologia Vegetate, Univ. Torino,
Italy.
Penicillium expansum ( more than 50%), Alternaria
spp. (c. 30%) and Botrylis cinerea (c. 10%) were most
frequently isolated from decayed apple fruits, cultivars
Golden Delicious, Starking Delicious and Renetta in storage.
Most P. expansum. and B. cinerea isolates showed high
virulence at both 22 and 3°C; Alternaria isolates were only
slightly virulent. About 70% of P. expansum and 25% of B.
cinerea isolates were resistant to benzimidazoles. These were
as virulent as the sensitive isolates. Of several fungicides
tested against several isolates of the 3 fungi in vitro,
prochloraz, etaconazole, iprodione and imazalil were most
active. The replacement of benzimidazole fungicides by more
effective ones near harvest time is recommended.
837 CONWAY, W. S.; SAMS, C. E. Possible mechanisms
by which postharvest calcium treatment reduces decay in
apples. Phytopathology (1984) 74 (2) 208-210 [En, 15 ref.,
2 fig.] Hort. Sci. Inst., BARC-West, Beltsville, Md. 20705,
USA.
Golden Delicious apples were pressure-infiltrated
(68.95 k Pa) with 0, 2, 4, 6 or 8% sols. of CaCI 2 and stored
at 0°C; a second lot was stored at low (I%) 0 2 and 0°.
After 6 months both lots were wound-inoculated with
Penicillium expansum and incubated for 7 days at 20°. The
fruits treated with 4, 6 or 8% CaCh and those kept in tow
0 2 were equally firm. However, whereas the area of decay
was reduced by only about 15% in fruits kept at low 0 2,
those infiltrated with CaCl 2 had more than 50% less decay
than nontreated fruits. Fungal growth on media was not
retarded when dehydrated PDA and PDB were amended
with CaC1 2 to a Ca cone. at least twice that encountered by
the fungus in the fruit. There was no correlation between
total phenolic compounds in the flesh and the Ca cone. of
the tissue. The results imply that the effect of Ca in reducing
decay is indirect and may be due to the formation of cell
wall components resistant to degradation by P. expansum.
838 McCRACKEN, A. R. Control of fungal rotting in
gas-stored Bramley's Seedling apples. Tests of
Agrochemicals and Cultivars (1984)
No.5 (Annals of
Applied Biology 104, Supplement) , 26-27 [En, 2 ref., 2
tab.] Dep. Agric., Belfast, UK.
The best control of Phytophthora syringae rotting of
apples in stores was given by metalaxyl + carbendazim +
diphenylamine, followed closely by dodecyldi(aminiethyl)glycine + diphenylamine.
839 MOTTE, G.; ZIMMERMANN, U.; JAHN, M.; BURTH,
U. [The influence of treatments against apple scab (Venturia
inaequalis) and apple mildew (Podosphaera leucotrich.a) on
the occurrence of parasitic storage rots.} Der Einfluss von
Behandlungen gegen Apfelschorf (Venturia inaequalis) und
Apfelmehltau (Podosphaera leucotricha) auf das Auftreten
parasitiirer Lagerfaulen. Nachrichtenblatt fUr den
Pjlanzenschutz in der DDR (1983) 37 (12) 239-244 [De, ru,
en, 4 ref., 4 fig., 7 tab.] lost. Pflanzenschutzforschung,
Kleinmachnow, German Democratic Republic.
Results of laboratory and field trials in the GDR in
1980-81 showed that the benzimidazoles, triadimefon and
fenarimol had wide·sP.ectrum activity against storage rots. Of
chemicals used spec1fically to control V. inaequa/is,captan
was effective against Monilinia rot, whereas maneb and
mancozeb were not sufficient against Botrytis and zineb had
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no effect on storage rots. The t1mtng of applications is
discussed; storage rots are expected to be more severe when,
due to only slight incidence of scab, treatments against V.
inaequalis arc discontinue~ early.
840 GUZEWSKA, I. The influence of postharvest treatment
of apples with calcium chloride on the incidence of storage
disorders and fruit quality. Fruit Science Reports {1984) 11
(I) 27-35 [En, 21 ref., 8 tab.] Res. lnst. Pomol.,
Skierniewice, Poland.
Apples dipped for I min in 2-4% calcium chloride, left

in cold storage for 6-7 months and kept at l8°-20°C for 5
days were of higher quality and less affected by storage
disorders.

'
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841 EDNEY, K. L. Top fruit. In Post-harVest pathology
of fruits and vegetables {edited by Dennis, C.}. London, UK;
Academic Press (1983) 43-71 [En, 5 pp. of ref.] East
Malling Res. Sta., Maidstone, Kent, UK.
The main features of post-harvest diseases of apples
and pears are described. Factors innuencing rotting are
discussed and suitable storage conditions and tretaments are
given.
TroPical and Subtropical fruit
COHEN, E.; SHUALI, M. (Combined treatment with
and thiabendazole drencher, before degreening citrus
fruits, to delay drying of buttons and stem~end rot
development.[ A/on Hanotea (1983) 37 (9; 10) 669-672; 750
[He, en, 3 ref.] Agricultural Research Organization, Bet
Dagan, Israel.
2,4-D at 150 to 200 p.p.m., combined with
thiabendazole (TBZ) at 500 p.p.m. in drench treatments,
reduced enzyme activity in the abscission zone, preserved the
greenness of the buttons, and ameliorated the drying and
drop which result in stem-end rot caused by Diplodia
nalalensis [Botryodip/odia theobromae] and Alternaria cirri.
Colour development, as measured by the Gardner
colorimeter, in the treated and degreened fruit was not
affected by this ·pretreatment. Additionally less weight loss
and a lower rate of respiration were obtained.
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2,4~D

843
SCHIFFMANN-NADEL, M.; GUTTER, Y.; WAKS, J.;
CHALUTZ, E. [Substantial increase in the importance of the
fungus Fusarium in stored citrus fruits.] A/on Hanotea
(1983) 37 (9; 10) 667-668; 750 [He, en, 2 ref., I pl.]
Agricultural Research Organization, Bet Dagan, Israel.
Many different species of Fusarium. mainly F.
oxysporum and F. moni!Jforme [Gibberella fujikuroi], were
frequently isolated from decaying citrus fruits in storage and
from stem-ends of healthy Shamouti and Valencia oranges
and of grapefruits soon after harvest. Fusarium, isolated
either alone or with Alternaria, can be the sole causal agent
of internal fruit rot. It was found that 2,4-D, which is
effective against Alternaria, is also capable of reducing the
incidence of decay caused by Fusarium.
844 CHALUTZ, E.; GISER, A.; KAPLAN, N.; WAKS, J.;
GUTTER, Y.; SCHIFFMANN-NADEL., M.; LOMANIEC, E.;
WEISS, B. [Semi-commercial trials to control Alternaria in
grapefruits.] A/on Hanotea (1983) 37 (9; 10) 665-666;
750-751 [He, en] Agricultural Research Organisation, Bet
Dagan, Israel.
Stem-end and internal rots were effectively controlled
by 500 p.p.m. 2,4-D. Even better results were obtained with
2,4-D + imazalil and 2,4-D + imazalil + GA 3, but not with
imazalil + GA 3.

845 WAKS, J.; GISER, A.; KAPLAN, N.; CHALUTZ, E.;
GUTTER, Y.; SCHIFFMANN-NADEL, M. (Attempts to predict
the incidence of Alternaria rots likely to develop in citrus
fruits after prolonged storage.] A/on Hanotea (1983) 37 (9;
10) 661-662; 751 [He, en] Agricultural Research
Organisation, Bet Dagan, Israel.
Treating prematurely harvested grapefruits with
ethylene and storing them at 25°C shortened the incubation
period of Alternaria sa that after 2.5 months (still before the
normal picking period of fruit for storing) many fruits
suffered from Alternaria-caused decay. A correlation was
found between the incidence of rots under the above
conditions and that following a 5-month commercial storage
period at 11°.
846 SCHIFFMANN-NADEL, M.; CHALUTZ, E.; WAKS, J.;
GUTTER, Y .; LOMANIEC, E. (Alternaria citri, caUsal agent
of stem~end rot and internal core-rot of citrus fruits.) A/on

Hanotea (1983) 37 (9; 10) 657-660; 752 [He, en, 7 ref.]
Agricultural Research Organization. Bet Dagan, Israel.
Screening of fungi on young. healthy citrus fruits
revealed an annual increase of Alternaria incidence in the
last 3 years. There was no direct correlation between the
occurrence of the fungus in young fruit and Alternariacauscd stem-end and internal rots developing during storage.
However, storage rots are also increasing, with a present
incidence of 5-30%, caused possibly by more than one
Alternaria species.
847
SCHIFFMANN-NADEL, M.; CHALUTZ, E.; WAKS,
J. (The relationship between occurrence :of sour rots and
moulds.] A/on Hanotea (1983) 37 (9; 10) 651-652; 752
[He, en] Agricultural Research Organization, Bet Dagan,
Israel.
When the incidence of sour rot (Geotrichum
candidum) was high in stored grapefruit, the incidence of
other moulds was also relatively high. Fungicides which were
ineffective against sour rot. indirectly reduced the incidence
of sour rot by bringing other moulds under control.
848
WAKS, J.; SCHIFFMANN-NADEL, M.; CHALUTZ,
E. (The relationship between waxing and the occurrence of
mould in stored citrus fruits.] A/on Hanotea (1983) 37 (9;
10) 649-650; 752 [He, en, 5 ref.] Agricultural Research
Organization, Bet Dagan, Israel.
Waxing reduced the incidence of green mould
(Penicillium digitatum) during storage, regardless of whether
this was done before or after dusting fruit with mould spores.
849 GUTTER, Y. (Postharvest treatments of citrus fruits.]
A/on Hanotea (1983) 37 (9; 10) 645-648; 753 [He, en]
Agricultural Research Organization, Bet Dagan, Israel.
lmazalil gave the best control of green mould
(Penicillium digitatum), showing good antisporulation
properties. Sonax [etaconazole], Corbel [fenpropimorph],
Sisthane [fenapanil] and Panoctine [guazatine] were slightly
less effective, and thiabendazole (TBZ) was least effective.
TBZ dissolved in glycolic or hypophosphoric acid was more
effective than the TBZ formulations Tectoril and F-40.
Potassium sorbate + TBZ was not more effective than TBZ
alone. 2-AB [sec-butylamine] + TBZ was better than the
two components separately. Imazalil + TBZ also showed
some synergism. In many experiments the decrease in green
moulds was counterbalanced by an increase in blue moulds.
No explanation is given for this phenomenon. NOnbenzamidazole fungicides were able to control
benzamidazole-resistant strains while apparently not inducing
new strains resistant to themselves. Spraying fruits with
imazalil or Sonax prior to wrapping in high-density
polyethylene film controlled moulds, but attempts to
incorporate these fungicides into the film proved
unsuccessful.
850 GUTTER, Y. (The influence of time of application of
fungicides on their effectiveness in controlling moulds in citrus
fruits.] A/on Hanotea (1983) 37 (9; 10) 639-641; 754-755
[He, en] Agricultural Research Organization. Bet Dagan,
Israel.
Good mould contol was obtained in Shamouti and
Valencia oranges with Sonax [etaconazole], and to a lesser
extent with thiabendazole, when these were applied 24 h
before mould inoculation. Better results were obtained with
applications immediately after inoculation or 6 h later.
However, when applied 24 h after inoculation they were less
active and practically ineffective after 48 h. SOPP
[phenylphenol] was devoid of any protectant action, but gave
very good antifungal performance when applied 0, 6 or 24 h
after inoculation, and partial control 48 h after inoculation.
GUTTER, Y. (Inhibition of citrus green mould by
851
Aliette, a fungicide for brown rot control.] A/on Hanotea
(1983) 37 (9; 10) 635-638; 754 [He, en, 4 ref.] Agricultural
Research Organization, Bet Dagan, Israel.
In addition to controlling post-harvest brown rot
(Phytophthora), Aliette [fosetyl] controlled green mould
(Penicillium digitatum) but to a lesser extent than SOPP
[phenylphenol] and thiabendazole. Aliette also gave some
control of benzamidazole-resistant strains .of P. digitatum.
852 COHEN, E.; S!lALOM, Y.; SCf!ACHAN, A.; ADATI, 1.;
AXELROD, Y. [Phosethyl-Al (Aliette) a new compound for
postharvest treatment against brown rot in citrus fruits.]
A/on Hanatea (1983) 37 (9; 10) 629-634; 754 [He, en, 5
ref.] AgricultUral Research Organization, Bet Dagan, Israel.
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Phosethyl-Al [fosetyl] at 7000-8000 p.p.m. (aqueous)
reduced the incidence of Phytophthora citrophlhora by 5090%. Spread by contact was also inhibited. The compound
was ~s effective at 3500 p.p.m. when incorporated into wax
dips as it was at 7000-8000 p.p.m. in water, probably
because of improved absorption into the fruit.
853 COHEN, E.; SHALOM, Y. (Metnlnxyl for postharvest
control and prevention of spread and contact inoculation of
brown rot in citrus fruits.] A/on Hanotea (1983) 37 (9; 10)
621-627; 755 [He, en, 7 ref.] Agricultural Research
Organization, Bet Dagan, Israel.
Metalaxyl at 1-2 ·g/ml, aqueous or incorporated into
wax dips, controlled brown rot (Phytophthora citrophthora)
in Valencia and Shamouti oranges, Marsh Seedless
grapefrUits, and lemons. Brown rot was reduced in inoculated
fruits even 3 days after incubation at 14-l7°C. Mycelium
was prevented from growing on the peel surface and thus
infection by contact to adjacent fruit was also reduced.
However, metalaxyl enhanced the development of Penicillium
digitatum and P. italicum as primary and secondary
infections. Metalaxyl + thiabendazole or metalaxyl +
imazalil controlled these fungi. However, metalaxyl + Sonax
[etaconazole] gave the best overall protection, also
controlling Geotrichum candidum and Alternaria citri.
Residue levels of metalaxyl found in fruit hand-dipped in
wax were 0.8-2.0 and 2.2-3.0 mgfkg whole fruit, in the 1 and
2 gfml treatments, respectively, after 3 months' storage.
854
BEN-YEHOSHUA, S.; APEL.BAUM, A.; COHEN,
E. [Decay control and fungicide residues in citrus fruits
seal-packed in a high density polyethylene film.] A/on
Hanotea (1983) 37 (10) 713-716, 749, 750 [He, en, 10 ref.]
Agricultural Research Organization, Bet Dagan, Israel.
Seal-packaging reduced the decay of cv. Marsh
grapefruit but slightly enhanced the decay of cv. Valencia
oranges compared with conventionally handled fruit.
Wrapping of individual fruit resulted in less decay than
scaling a whole carton of fruit together. The fungicides
imazalil, sec-butylamine, 2-phenylphenol, benomyl and
thiabendazole markedly reduced the decay of sealed fruit in
all cultivars tested and residue levels were below permitted
tolerances. There was no effect on the residue levels of
benomyl, 2-phenylphenol and thiabendazole; neither did it
affect the extent of absorption of these fungicides into the
fruit. Only the volatile fungicide sec-butylamine had a higher
(73%) residue in the packaged fruit compared with
conventionally treated fruit.
8SS
MONSELISE, S. P. Effects of climatic districts,
orchard treatments and seal packaging on citrus fruit quality
and storage ability. In Proceedings of the International
Society of Citriculture, /981. Volume 2. Shimizu, Japan;
Fruit Tree Research Station (1983) 705-709 [En, 20 ref.]
Hebrew University of Jerusalem, Rehovot, Israel.
The application of 20 p.p.m. GA 3 + 18 p.p.m. 2,4-D +
1% urea phosphate in mid-July to Shamouti oranges due to
be harvested the following February led to lower values for
the rheological parameters of softness (S) and deformation
(D) in storage. Treated fruits had a higher SJD ratio, a
delayed decrease in juice acidity and a delayed increase in
the ratio of TSS:juice acidity, as well as a lower incidence of
rots. Seal packaging in high density polyethylene film further
improved rheological properties but had little effect on fruit
components and led to increased rotting, especially after long
storage. Internal quality was slightly better and rotting
percentage after long storage much smaller in relatively drier
producing areas. Rheological properties, however, were less
satisfactory. With Marsh Seedless grapefruit relatively drier
interior areas (about 25 km from the sea and shielded by
mountain ranges) provide the best fruit for long storage. A
wide range of daily temperatures (May to August), strong
evaporation in summer and medium rainfall in winter were
linked with less advanced internal maturity (more acidity), a
thicker peel, low rotting percentage and relatively low S and
D at late harvest and after storage at 11 °C for more than 20
weeks with 1 week of shelf life. Fruit characteristics and
storage are discussed in relation to climate. [For related
work see HcA 49, 4558.]
856
ALBRIGO, L. G.; ISMAIL, M. A.; HALE, P. W.;
HATTON, T. T., JR. Shipment and storage of Florida
grapefruit using Unipack film barriers. In Proceedings of the
International Society of Citricu/ture, /981. Volume 2.
Shimizu, Japan; Fruit Tree Research Station (1983) 714-717
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[En, 10 ref.] Agricultural Research and Education Center,
Lake Alfred, FL 33850, USA.
Trials with oranges and grapefruits in 1980-81 involved
deliveries to Japan, simulated transit tests and extended
storage. Plastic bags or polyethylene (PE) shrink-film
reduced weight loss in waxed fruits but a PVC wrap was not
effective. Polyethylene emulsified film formers (EFF)
increased weight loss or had no effect whereas a ,8-pinene
EFF slightly reduced weight loss in waxed fruits. Control of
weight loss resulted in the maintenance of fruit gloss and
firmness while retarding deformation. Aging of stored
Valencia oranges was controlled by Unipack wraps. A sealed
shrink-film reduced ethylene dibromide (EDB) residues
following EDB fumigation but non-sealed PE bags had no
such effect on residues. Decay averaged 6 to 8% after 7 to 8
weeks but reached 20% or more after 10 or 11 weeks for
both control and Unipack fruit. Fruit harvested late in the
season showed severe seed sprouting and section drying.
857 PENNYCOOK, S. R. Spraying kiwifruit for control of
Botrytis storage rot. Orchardist of New Zealand (1984) 57
(I) 33-34 [En, 2 fig.] Pl. Diseases Div., DSIR, Auckland,
New Zealand.
Studies indicated that Actinidia chinensis fruits
become infected with B. cinerea during harvesting operations.
Two applications ,of dicarboximide fungicides (iprodione or
vincl()zolin) at late blossom/early petal-fall and. pre-harvest
are recommended to reduce orchard levels of the pathogen.
Post-harvest treatment is not possible due to regulations
imposed by some export markets.
WILD, B.· L. Report on storage trial with New
858
Zealand grapefruit. Orchardist of New Zealand (1984) 57
(I) 53-55 [En, I fig., 2 tab.] New South Wales Dep. Agric.,
Gosford Hart. Postharvest Lab., Gosford, 2250, Australia.
Recommendations for control of storage decay (mainly
Penicillium spp. and Geotriclu~m candidum) include prompt
postharvest fungicide treatment, minimal rind injury from
stalks and too close packing, and high standards of packinghouse hygiene to reduce spore levels on the fruit.

859 KAPOOR, I. J. Pathological and biochemical studies
on Curvularia rot of guava. Zeitschrift fiir
Pflanzenkrankheiten und Pflanzei!Schutz (1983)
90 (6)
591-598 [En, de, 20 ref., 6 tab.] IARI, New Delhi, India.
Marked differences were found in free and bound
amino acid, amine and organic acid contents between healthy
fruits and ones infected by C. wbercu/ata, a serious storage
pathogen in India. Losses in ascorbic acid after 10 days were
81.4% and 37.4% in infected and healthy fruit, respectively.
Results in vivo and in vitro are compared and discussed.
860 SAXENA, R. M.; SHARMA, K. D. Deterioration of
papaya fruits by fungi. Agricultural Science Digest, India
(1981) I (2) 140-142 [En, 7 ref., tab.] Dep. Bot., Agra
Coli., Uttar Pradesh, India. From Abstracts on Tropical
Agriculture 9, 46363.
Twenty-four fungi were isolated from the external and
internal surface of pawpaw fruit tissues in storage and during
artificial ripening. Aspergillus flavus, A. niger, Penicillium
fzmiculosum, Penicillium citrinum, Paeci/omyces varioti,
Alternaria a/ternata, Drechslera papendorfii, Fusarium
moniliforme (Gibberella fujikuroi], F. so/ani and Rhizopus
arrhizus were most virulent and actively decayed fruit at 28·
35°C by rotting and by hydrolysing the reserve
carbohydrates.
861 CHAU, K. F.; ALVAREZ, A. M. Postharvest fruit rot
of papaya caused by Stemphy/ium Jycopersici. Plant Disease
(1983) 67 (II) 1279-1281 [En, 6 ref., 4 fig., I tab.] Pl.
Path. Dep., Univ. Hawaii, Honolulu 96822, USA.
This previously undescribed disease of pawpaw first
observed on cold stored fruits in Hawaii, is characterized by
dark brown sunken lesions with distinct reddish brown
margins. Tlie pathogen infects wounded fruits more readily
than unwounded ones and symptoms usually appear after
extended cold storage (7-21 days). Lesion size and disease
incidence were reduced by decreasing the storage temp. from
10°C (normal shipping temp.) to 4'\ but cold injury was
observed on fruits stored at 6° or lower. The fungus was
pathogenic to lettuce, lucerne, bean (Phaseolus) and tomato.
862 ADISA, V. A. Studies on nutritional requirements of
the latent phase of Ceratocystis paradoxa - the pinepaple
soft rot pathogen in Nigeria. Nahrzmg (1983) 27 (10)
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951-956 [En, de, ru, 15 ref., I fig., 3 tab.] Dep. Bot., Univ.,
lbadan, Nigeria.
The glucose, total protein and calcium ion levels were
higher in ripe fruits than in unripe fruits. However, ascorbic
acid content was lower in the ripe fruits. All the C and N
compounds tested supported growth of the fungus, with Dglucose and casein hydrolysate providing the best C and N
sources,respectively. Boiled extracts of unripe fruit rind at
60° and 80°C were inhibitory to conidia germination.
Carbohydrate and nitrogenous infusions at 1 and 3% induced
unripe pineapple fruit rots of C. paradoxa. It is concluded
that nutritional requirements of the latent phase of C.
paradoxa are responsible for rots of ripe pinapples.
863 JAIN, S. K.; JOSHI, I. J.; SAKSENA, S. B. Three new
market diseases of fruits and l'egetables. National Academy
Science Letters (1982) 5 (12) 393-394 [En, 2 ref.] Jiwaji
Univ., Gwalior, India.
New records for India include Fusarium so/ani on
mandarin, Phoma jolyana on orange and Colletotrichum
gloeosporioides [Glomerella cingulata] on watermelpn.
864
SHARMA, S. K.; SINGH, J. P.; CHAND, J.
N. Chemical control of anthracnose of guava caused by
Glomerella cingulata. Haryana Agricultural University
Journal of Research (1984) 13 (2) 325-326 [En, 10 ref.]
Haryana Agric. Univ., Hissar, India.
None of the 5 chemicals used in pre-inoculation
treatments gave complete protection of the fruit against
rotting but thiabendazole and aureofungin were the most
effective and these were also the best in posteinoculation
treatments.
865
FITZELL, R. D.; MUIRHEAD, I. F. Reducing
post-harvest disease in 'Fuerte avocados by temperature
management. Australian Journal of Experimental
Agriculture and Animal Husbandry (1983)
23 (122)
331-336 [En, 9 ref., I fig., 3 tab.] Agric. Res. Cent.,
Wollongar, NSW, Australia.
The effects of temp. on the development of postharvest disease caused by Glomerella cingulata var. minor
and Dothiorella aromatica were studied in 3 experiments.
When avocados were ripened with ethylene at 6 constant
temps., l5e30°C, rate of disease development increased as
temp. increased and final disease levels in ripe fruit were
higher at 27° and 30° than at 24° and below. In a
comparison of alternative handling regimes disease levels
were high (rating 2 on a 0-5 scale) in fruit held at constant
27° and low (0.3) after ripening with ethylene at constant
no. Low levels (0.4-0.7) were maintained on holding at 7°
or 27° for up to 3 days before ripening with ethylene at no.
However, higher ratings (1.1-2.3) were recorded when
partially-ripened fruits were transferred to 27° after various
periods of ripening at 17°. In the 3rd experiment, temp.
management was assessed during Apr. (ambient temps. 1828') and May (14-20'). In Apr., the percentage of diseased
fruit was reduced from 69% at ambient temps. to 30% by
holding at 17° after the 3rd day. In May, disease levels in
both treatments were comparable (29 and 35%, respectively}
but the level increased to 71% when May fruit were held at
simulated Apr. temps.
The results demonstrated that high ripening temps.
increased the incidence of post-harvest disease. The high
levels of wastage observed in the cultivar fuerte during late
summer and autumn, when temps. often exceed 24°, should
be reduced by ripening with or without ethylene at wholesale
markets at no and by retailing at the same temp. after
ripening.
866
ROY, H. S. G.; CHAUDHURI, S. Storage rot of
Feronia elephantum Cor. caused by Ch/amydomyces
palmarum (Cooke) Mason in West Bengal. Science and
Culture (1983) 49 (5) 137 [En, 2 ref., I fig.] Dep. Pl.
Path., Bidhan Chandra Krishi Viswavidyalaya, Kalyani-741
235, West Bengal, India.
867 PERERA, E. T.; ARIAS, J. A.; TRAVIESO SANTALLA,
A. [Control of post-storage rots of orange (Citrus sinensis
Osbeck. var. Valencia).] Combate contra las pudriciones de
post-cosecha en naranjas (Citrus sinensis Osbeck var.
Valencia). Reporte de lnvestigaci6n del Jnstituto de
Investigaciones Fundamentales en Agricultura Tropical
(1983) No. II, 14 pp. [Es, en, 16 ref., I graph, 3 tab.]
Humboldt Inst. Fundamental Res. Trop. Agric., Acad. Sci.,
Cuba.

Thicoper 50% WP, fundazol 50% WP, thiabendazole
50% WP and sodium 2-phenylphenolate, applied with
Strafrech paraffin on oranges under production conditions,
were effecive against Penicillium digitatum, P. ita/icum,
Phomopsis (Diaporthe) citri and Diplodia natalensis
[Botryodiplodia theobromae]. Residues on fruits during
storage were 'below the tolerated levels.

Soft fruit
WEIDEMANN, G. J.; BOONE, D. M. Incidence and
pathogenicity of Phyl/osticta vaccinii and Botryosphaeria
vaccinii on cranberry. Plant Disease (1983)
67 {10)
1090-1093 [En, 12 ref., I fig., 4 tab.] Univ. Wisconsin,
Madison, USA.
In further studies [RPP 61. Sll3] P. vaccinii was
associated with preharvest fruit decay and was pathogenic to
leaves, shoots and fruit in growth chamber tests. Max.
disease severity on leaves and fruit occurred when plants
were incubated at ·28°C following a 72-h dew period at 24°.
B. vaccinii (Guignardia vaccinii) established latent infections
on naturally infected leaves and fruit ·and caused postharvest
decay ·in fruit stored at 24°. Inoculated fruit developed fruit
speckle symptoms or decayed in growth chamber tests. G.
vaccinii was found in samples from all the production areas
surveyed, whereas P. vaccinii was recovered only from NJ
and Mass.
868

869 DENNIS, C. Soft fruits. In Post-harvest pathology of
fruits and vegetables /edited by Dennis, C.]. London, UK. ;
Academic Press (1983) 23-42 [En, 3 pp. of ref.] Campden
Food Preservation Res. Ass., Chipping Campden, Gloucs.,
UK.
The post-harvest pathology of strawberries and
raspberries, in particular, are considered, due to their
economic importance. The major agents causing post-harvest
diseases are also pre-harvest pathogens, so their biology
before harvest is also diScussed where relevant. The effect of
pre-harvest fungicides and modified atmospheres for storage
are described.
Grapes
870 POULARD, A.; LECHANCHE, A.; ROUSSET, Y.; LECOCQ,
M.; LEROY, J. [Acremonium strictum W. Gams and
Cladosporium sphaerospermum Penz, new species of moulds
of non-parasitized white grape musts.] Acremonium strictum
W. Gams et Cladosporium sphaerospermum Penz, nouvelles
espCces de moisissures des mollts de raisin blanc non
parasites. Progres Agricole et Viticole (1984) 101 (2) 43-46
[Fr, 7 ref., S fig.] lnstitut Technique du Vin, Nantes, France.
Morphological characters and ecology are given of
these 2 fungi found on grapes and on the surface of musts
before the start of fermentation, especially during mechanical
harvesting.
Melon, Pumpkin, etc.

See also abst. 889
871
MENCARELLI, F.; LIPTON, W. J.; PETERSON, S.
J. Responses of_ 'zucchini' squash to storage in low-0 2
atmospheres at chilling and nonchilling temperatures. Journal
of the American Society for Horticultural Science (1983)
108 (6) 884-890 [En, 20 ref.] Horticultural Crops Research
Laboratory, ARS, USDA, Fresno, CA 93747, USA.
Cucurbita pepo fruits were stored for 2 weeks at 2.S 0 ,
so or 10°C with I, .2, 4, 8 or 21% 0 2 and then aerated for 2
days at 10°. Low 0 2 levels inhibited C0 2 and ethylene
production rates, particularly at 5° and 10°. Both rates
increased during aeration, but much more in samples held
previously at 25° or 5° than in those from 10°. About 75%
and 55%, respectively, of the burst in col production during
aeration in samples from 2.5° and so was due to exposure to
low temperature; the remainder was attributed to the effect
of exposure to low 0 2 levels. For ethylene production, the
corresponding values were about 95% and 70%. All fruits
stored at 5° for 2 weeks were virtually free of chilling injury
(CI), surface mould, decay or off-navours; almost all the
fruits were rated good to excellent in appearance. About
three quarters of the fruits were still in this category after 2
additional days at 10°. At 5° the fruits did not benefit from
storage in low-0 2 atmospheres. Storage at 2.5° induced
severe Cl, which was ameliorated by holding the fruits in 1,
2 or 4% 0 2 instead of 8 or 21% 0 2• However, amelioration

International Biodeterioration 1984 Vol. 20 No. 3

194
was no longer evident after 2 days of aeration at 10°.
Defects not related to CJ, especially off.navpurs, developed
most in fruits held at 10°; the benefit from low 0 2 levels was
slight.
872
SULLIA, S. B.; KHAN, K. R. Globuliroseum, an
undescribed genus of Hyphomycetes. Kavaka (1983) 11,
67-69 [En, I ref., 4 fig.] Bangalore Univ., India.
The new sp. G. cocciniae, described, infected fruits of
cephalandra (Coccinia cordifo/ia) in a Bangalore market. ,

873
COSTILOW, R. N.; UEBERSAX, M. A.; WARD, P.
J. Use of chlorine dioxide for controHing microorganis!"s
during the handling and storage of fresh cucumbers. Journal
of Food Science (1984) 49 (2) 396-401 [En, 16 ref., 6 fig.,
4 tab.] Michigan State Univ., East Lansing, Mich., USA.
Chlorine dioxide (CI0 2) was very effective in killing
microorganisms in waters used for handling cucumbers. It
was at least 10 times more effective than chlorine or
acidified solutions of ·stabilized chlorine dioxide. Holding
cucumbers in water with higher concentrations (100 p.p.m.)
of Cl0 2 than that indicated by model .systems failed to
reduce significantly microbe populations in blended samples,
influence initiation of a natural lactic acid fermentation after
brining the cucumbers, or delay the development of visible
microbial growth during storage of cucumbers.
Tomato, etc.

See also abst. 889
Dried fruit
874 SUOLBERG, P. L.; OGAWA, J. M. Fungus causes
deterioration of dried prunes. California Agriculture (1983)
37 (3-4) 27-28 [En] California Univ., Davis, Calif., USA.
The biodeterioration of dried prunes is described. It is
most often caused by Rhizopus stolonifer. Prune growers
have called this 1'box rot" and have suspected it to be
responsible for serious losses.
Root vegetables

See also abst. /087
875 RAVICHANDRAN, V.; SULliA, S. B. Pathogenic fungi
from sweet potato. Current Science (1983) 52 (21) 1031
[En, 2 ref.] Bangalore Univ., India.
Pathogens hitherto unrecorded on this host, isolated
from samples collected during a 2 yr survey of fruits and
vegetables marketed in Mangalorc City, included
Rhizoctonia so/ani, Penicillium digitatum, Myrothecium
roridum, Arthrinium phaeospermum and Stemphyliurn
botryosum (Pieospora herbarum].
876 MCCARTER, S. M.; KA YS, S. J. Diseases limiting
production of Jerusalem artichokes in Georgia. Plant Disease
(1984) 68 (4) 299-302 [En, 15 ref., 3 fig., I tab.] Dep. Pl.
Path., Univ. Georgia, Athens 30602, USA.
Rust (Puccinia helianthi), powdery mildew (Erysiphe
cichoracearum), southern blight (Sclerotium rolfsii) and
tuber rots (S. rolfsii during the growing season or Fusarium
and Pseudomonas spp. during refrigerated or field storage)
were the most important diseases of Jerusalem artichokes in
Ga. during 1980-82. P. helianthi caused a severe foliage
blight, and tuber yields from unsprayed plots were 29% lower
than those from plots sprayed with mancozeb. S. ro/fsii
caused 60% plant loss in plots in which Jerusalem artichokes
had been grown previously for 2 yr, and yields from these
plots were only 40% of those from plots treated with methyl
bromide. Metham-sodium and PCNB [quintozene] were only
moderately effective in reducing losses to S. rolfsii and in
increasing yields. Incorporation of tubers into soil increased
disease severity, indicating that residual tubers from a
previous crop may serve as a food base for the pathogen. Rot
organisms caused sedous deterioration of tubers held in
sandy soils during the autumn and winter. Results indicate
that diseases may limit the potential of Jerusalem artichoke
as a, fuel alcohol crop in the southeastern USA unless a
suitable crop rotation is followed.
877 MAHESHWARI, V. K.; GUPTA, M. N.; AGARWAL, V.
K. Fungi associate4· with yarn tubers during transit and
marketing. National Academy Science Letters (1983) 6 (6)
179-182 [En, 15 ref., 2 tab.] Agra College, India.

Infection (8.4-24.4%) and tuber loss (3.2-12.4%) were
determined for tuber samples collected from 10 different
districts in Uttar Pradesh where yams are a major crop. Of
the 26 fungal spp. recorded, 11 were internally borne. The
moSt pathogenic of these were Botryodiplodia theobromae
(causing 56.9% rot), Drechslera (Setosphaeria] rostrata
(41.8%), Aspergillus niger (24.2%) and Fusarium
moniliforme [Gibberella fujikuroij (21.5%).
878 MAUDE, R. B. Onions. In Post-harvest pathology of
fruits and vegetables [edited by Dennis, C.J. London, UK;
Academic Press (1983) 73-101 [En, 7 pp. of ref., 3 fig.]
Nato. Veg. Res. Sta., Wellesbourne, Warwicks., UK.
The distribution and identity of the main post-harvest
diseases of onion is given. The diseases are described and
methods for their control discussed.
879 LEWIS, B. G.; GARROD, B. Carrots. In Post-harvest
pathology of fruits and vegetables [edited by Dennis, C.].
London, UK; Academic Press (1983) 103-124 [En, 4 pp. of
ref., 4 fig., I tab.] Univ. East Anglia, Norwich, UK.
The long-term storage of carrots is described. The
major fungal pathogens arc given. Some fungicidal dips are
effective in reducing losses in storage, as is dipping in water.
Potato
880 CHAND, T.; LOGAN, C. Post-harvest development of
Rhizoctonia so/ani and its penetration of potato tubers in
Northern Ireland. Transactions of the British Mycological
Society (1984) 82 (4) 615-619 [En, 13 ref., 5 fig., 2 tab.]
Dep. Mycol. Pl. Path., Queen's Univ. Belfast, BT9 5PX, N.
Ireland, UK.
Incidence of black scurf and the number of
sclerotia/tuber on progeny tubers increased significantly up
to 4 wk after haulm destruction. On tubers harvested 1, 4
and 8 wk after haulm destruction and stored at 5, 10 or
15°C under low or high RH, both parameters increased. The
increase was least under low RH. R. so/ani penetrated the
periderm of tuber tissue interccllularly but did not spread
beyond the phellogen, which collapsed in advance of hyphal
penetration. Infection through lenticels or common scab
(Streptomyces scabies) lesions resulted in deeper penetration.
881 BHATIA, S. K.; YOUNG, R. J. Detection of antifungal
activity in potato tubers field-treated with metalaxyl, a
systemic fungicide. Plant Disease (1983) 67 (10) 1075-1079
[En, 14 ref., 4 fig., 5 tab.] West Virginia Univ.,
Morgantown, USA.
When applied to the soil or foliage Ridomil
(metalaxyl) controlled late blight (Phytophthora infestans).
Katahdin tubers were hafvested from plants treated with
metalaxyl andjor conventional fungicides and tested for
antifungal activity. No evidence of fungal inhibition was
observed in tubers sampled from plants treated with standard
fungicides, but in tubers sampled from some metalaxyl·
treated plants growth and development of P. infestans was
completely inhibited, indicating that an antifungal substance
was present. Other tests confirmed that the antifungal
property was un'iformly distributed to all areas of the tuber,
and that the effect persisted more than 110 days in stOrage
at 5 and 20°C. Tubers 10 em diam. and larger were more
resistant to infection than smaller tubers. When metalaxyl
was applied at 0.414 kgfha or less no antifungal. activity was
detected by this bioassay. Higher rates of metalaxyl caused
tubers to break dormaricy earlier, while sprouts developed
sooner and more abundantly.
882 STOREY, R. M. J.; DENT, T. J.; GINGER, M. W.;
HAMPSON,
C.
P.
Comparison
of
8-hydroxyquinoline/tbiabendazole as a seed andfor progeny
treatment to control bacterial soft-rot in potato stores. 'Tests
of Agrochemica/s and Cultivars (1984) No. 5 (Annals of
Applied Biology 104, Supplement) , 64-65 [En, 4 ref., I fig.,
I tab.] Sutton Bridge Exp. Sta., Lines., UK.
The amount of soft~rotting caused by Erwinia
carotovora vars. [ssp.] in stored potatoes grown from the
same seed stock differed in crops from 2 different sites. The
treatment afforded a degree of protection as a seed and/or
progeny treatment for tubers grown at one of the sites but
not the other.
883 LANGERFELD, E. [Storage rots of potato. Information
on integrated plant protection.] Lagerraulen der Kartoffel.
Information zum integrierten Pflanzenschutz.
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Nachrichtenblatt des Deutschen Pflanzenschutzdienstes
(1983) 35 (II). 173 [De, 3 ref.]
Symptoms caused by Fusarium [so/ani var.]
coeruleum and F. su/phureum [Gibberella cyanogena], the
principal pathogens of dry rot in the German Federal
Republic, are described. Cultural practices, storage measures
and methods of chemical control are indicated.
884 LOGAN, C. Potatoes. In Post-hatvest pathology of
fruits and vegetables [edited by Dennis, C.}. London, UK;
Academic Press (1983) 179-217 [En, 8 pp. of ref.] Dep.
Agric., Plant Pathol. Res. Div., Belfast, UK.
The main fungal diseases and their control are
described.
Green and salad vegetables
885
BROKENSHIRE, T.; PURDIE, D. W. Evaluation of
pre-harvest fungicide sprays and post-harvest drenches for the
control of Botrytis cinerea in stored winter white cabbage. In
Crop Protection in Northern Britain 1984. Dundee, UK;
Scottish Crop Res. Inst. (1984) 406-411 [En, 9 ref., 5 tab.]
East Scotland Coli. Agric., Edinburgh, UK.
Pre-harvest sprays· and post-harvest drenches of
iprodione (flowable and WP), vinclozolin and meclo:zolin
Were compared for the control of this fungus in barn stored
crops. All treatments reduced the level of B. cinerea. There
were no significant overall differences in the level of Botrytis
between pre-harvest sprays and post-harvest drenches.
Meclo:zolin gave the best overall level of disease control,
particularly when used as a drench. Bacterial rotting, mainly
by Pseudomonas margina/is,was higher in the drench
treatments, where the cabbages retained water throughout
the storage period, compared with the untreated control. The
implications of the disease and the methods of control are
discussed.
886 ANDREWS, W. H.; MISLIVEC, P. B.; WILSON, C. R.;
BRUCE, V. R.; POELMA, P. L.; GIBSON, R.; TRUCKSESS, M.
W.; YOUNG, K. MicrObial hazards associated with bean
sprouting. Journal of the Association of Official Analytical
Chemists (1983) 65 (2) 241-248 [En] FDA, Washington,
DC, USA.
Mung beans and lucerne seeds were studied before and
after germination in modified, commercially available beansprouting kits. Salmonella species artificially inoculated into
selected samples were enumerated by the MPN method.
Enumeration after germination into mature sprouts gave a
significant increase in MPN values and in aerobic plate
counts of the S. sp. The presence of toxic Penicillium
eye/opium increased in 5 samples of mung bean.
887 GUHA, A. K.; ROY, R.; DAS, H. N.; ROY, B.
R. Bacteriological quality of cucumber slices and its public
health significance. Journal of Food Science and
Technology, India (1983) 20 (5) 245-247 [En, 14 ref., 3
tab.] Cent. Food Lab., Calcutta-700 016, India.
Sixty eight samples of cucumber slices collected in
Calcutta over a period of 1 yr in 2 different seasons from
itinerant vendors were analysed. Av. standard plate count,
psychrophilic and lipolytic bacteria, yeast, mould,
enterococci, coliform and faecal coliform were 43.8 X I 03,
5.4 X 10 3, 2.3 X 103, 1.8 X 103, 0.8 X 103, 1.3 X 10 3, 2.9
and 0.5/g. respectively. Coliform, faecal coliform and
enterococci were detected in 94.2, 77.6 and 89.7% of
samples, respectively. Multiple resistance to commonly used
antibiotics was observed in -.coli forms and also in the isolates
of Escherichia coli. A small number of coagulase positive
Staphylococcus aureus was detected in a few samples.
888 GEESON, J. D. Brassicas. In Post-harvest pathology
of fruits and vegetables [edited by Dennis. C.j. London, UK;
Academic Press (1983) 125-156 [En, 5 pp. of ref., 4 fig., 2
tab.] Food Res. Inst., Norwich, UK.
Post-harvest diseases of cabbage, cauliflowers,. brusscl
sprouts and other brassicas are described separately. The use
of fungicides to control fungal diseases in cabbage is
discussed. The effects of controlled and modified atmospheres
are described.
889 DENNIS, C. Salad crops. In Post-harvest pathology
of fruits and vegetables [edited by Dennis, ,C.f. London, UK;
Academic Press (1983) 157-177 [En, 4 pp. of ref., 3 fig.]
Campden Food Preservation Res. Ass., Chipping Campden,
Gloucs., UK.

Post-harvest diseases and methods of control are
described for tomatoes, cucumbers, peppers, celery and
lettuce.

FISH AND SEAFOOD
See also absts. 705, 727
890 WASSEF, N. A.; GOUDA, F. F. M. Quantitative
analysis of deteriorating organisms causing spoilage of Naser
Lake fish Tilapia nilotica in relation to public health and
economic importance. Agricultural Research Review ( 1980)
58 (7) 37-47 [En, ar, 15 ref., 3 tab.] Animal Health Res.
Inst., Min. Agric., Egypt.
Sixty Naser Lake fish (T. nilolica) were randomly
collected from Cairo markets and examined bacteriologically.
Five groups of indicators were investigated: indole positive;
coliforms; H 2S and NH 3 producers and gelatine liquifiers.
From an examination of I of these groups the probable
viable count (PVC) of the remaining ones may be predicted.
Different sites on the fish were examined. Counts obtained
displayed a seasonal variation with peaks in summer. The
need for careful attention to temp. control and the reduction
of the time elapsing between fishing and consumption is
emphasized.
891 MOLIN, G.; STENSTROM, 1.-M. Effect of temperature
on the microbial flora of herring fillets stored in air or carbon
dioxide. Journal of Applied Bacteriology (1984) 56 (2)
275-282 [En, 36 ref., I fig., 2 tab.] Swedish Meat Res. Inst.,
Kiivlinge, Sweden.
The initial flora of the herring fillets was dominated by
Alteromonas putrefaciens and Pseudomonas spp. and so was
the spoilage flora after storage in air (at all temp., O-l5°C).
In I 00% C0 2 at the time of spoilage the flora consisted of a
significant number of Lactobacillus spp. It was concluded
that the microbiological shelf-life of herring fillets is
improved by refrigerated storage in 100% C0 2 but for good
results the temp. should not exceed 2°C.
892 RAFiQ, R.; QADRI, R. B.; KHAN, A. H. Sources of
contamination during the commercial handling of fish.
Pakistan Journal of Scientific and Industrial Research
(1983) 26 (2) 91-94 [En, 5 ref., 2 fig., 2 tab.] PCSIR
Labs., Karachi. Pakistan.
All probable sources of bacterial contamination during
the commercial handling of fish such as ice used for chilling
fish. the deck and hold of fishing vessels and the floor of the
auction hall were examined for total bacterial counts and
coliform and faecal coliforms Most Probable Numbers
(MPN). All the surfaces examined were found heavily
contaminated with bacteria especially those of faecal origin.
Icc which was taken from the harbour for chilling the fish on
board contained fewer total bacteria and organisms of faecal
origin compared to the ice brought back with the catch (old
ice). Methods to prevent such contarriination are discussed.
893 HOBBS, G. Microbial spoilage of fish. In Food
microbiology. Advances and prospects {edited by Roberts,
T.A.; Skinner. F.A.j. London, UK; Academic Press (1983)
217-229 [En] Torry Res. Sta., Aberdeen, UK.
The microbial flora of freshly caught fish is described.
Total viable counts on fish stored at 0°C are normally
carried out at around 20°C. This imposes some severe
limitations on its use as a measure of spoilage. Attempts
have been made to identify and enumerate the 'active
spoilers' rather than the total numbers of bacteria~ but have
not yet been sufficiently developed. Estimation of the level of
bacterial metabolic products has been more fruitful. A fuller
understanding of the spoilage changes occurring under
different storage conditions is needed in order to develop
adequate objective tests for spoilage to end products of
unknown history.
894 ERICHSEN, I. Fermented fish and meat products: the
present position and future possibilities. In Food
microbiology. Advances and prospects [edited by Roberts,
T.A.; Skinner. F.A.j. London, UK; Academic Press (1983)
271-286 [En, 49 ref.] Swedish Meat Res. Inst., Kavlinge,
Sweden.
Types of product, and the manufacturing- processes
used, arc described. The 2 types of food-poisoning
microorganisms requiring special attention in connection with
salted, fermented fish products are Clostridium botulinum
and Staphylococcus aureus, since they are both more
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resistant to salt and acids than other food poisoning bacteria.
The organisms most commonly discussed as potential risks in
connection with fermented meat are S. aureus, Salmonella
spp. and Clostridium spp. However, not many outbreaks of
food poisoning-,caused by fermented foods have been
reported. In the future more extensive studies of the
microbiology of the fermentation processes is required.

Improvements in hygiene and measures taken to limit
multiplication of microorganisms in the dry area of the
production lines resulted in reduction of both numbers of
Enterobacteriaceae in environmental samples and frequency
of their occurrence in finished products. Simultaneously there
was an equivalent reduction of Salmonellae positives in
environmental samples and finished products.

895 CHAI, T.; PACE, J.; COSSABOOM, T. Extension of
shelf-life of oysters by pasteurization in flexible pouches.
Journal of Food Science (1984) 49 (2) 331-333 [En, 15
ref., I fig., 3 tab.J Horn Point Environ. Lab., Maryland
Univ., Cambridge, Md., USA.
Freshly shucked oysters were first blown (or washed)
in aerated chlorinated water, drained and vacuum-sealed in
nexible pouches. Pouched oysters were heated in 2 successive
water baths for appropriate thermal treatment. After cooling
in ice water the products were stored at 0.5°C, Both aerobic
and facultatively anaerobic bacterial counts were drastically
decreased after pasteurization.

900 GOUDA, F. F. M.; SHOWMAN, M. T.; WASSEF, N. A.;
EL-SA WAH, H.; SAAD, Z. Coagulase-positive staphylococci
as surface contaminant on carcasses and hands of human
attendants and their host adapted ,.·arieties. Agricultural
Research Review ( 1980) 58 (7) 13-27 [En, ar, 28 ref., 5
tab.] Animal Health Res. Inst., Min. Agric., Egypt.
Bacteriological examination of 300 Samples from the
surface of pig and cattle carcasses, and the hands of human
attendants, revealed the isolation and identification of 41
strs. of Staphylococcus aureus. The strs. were characterized
and differentiated according to their host adapted varieties.

896 LEE, C. M.; TOLEDO, R. T. Comparison of shelf life
and quality of mullet stored at zero and subzero temperature.
Joumal of Food Science (1984) 49 (2) 317-322, 344 [En,
26 ref., 7 fig., 6 tab.] Rhode Island Univ., Kingston, RI,
USA.
The shelf life and quality of mullet (Mugil spp.)
caught off the southeast Atlantic coast were evaluated during
storage at subzero temp. (-2°C) either unpackagcd or
vacuum packed in iolon film. Subzero temp. was maintained
by storing fish in either 2% NaCI-ice or 7% propylene glycolice. Shelf life of fish stored in -2°C ice was 10 days,
compared to 7 days for the fish stored in 0°C ice. Extension
of shelf life was attributed to delayed microbial growth and
slow biochemical changes. Minor structural changes due to
ice crystals along with insignificant biochemical changes
resulted in products having acceptable eating quality for 10
days.
897
COOK, D. W.; PABST, G. S., JR. Recommended
modification of dilution procedure used for bacteriological
examination of shellfish. Journal of the Association of
Official Analytical Chemists (1984) 67 (1) 197-198 [En, 6
ref., I fig.] Gulf Coast Res. Lab., Ocean Springs, Miss.
39564, USA.
The dilution procedure recommended by the American
Public Health Association for use in bacteriological analysis
of shellfish samples may cause an unde-restimation of the
number of bacteria in shellfish. Modifications of that
procedure to include preparation of the first dilution of the
shellfish homogenate on a weight rather than a volume basis
and the inoculation of I g portions of the shellfish from a
dilution of the homogenate have been shown to increase
significantly the recovery of faecal coliform bacteria from
oyster samples. It is recommended that these modifications
be adopted by the American Public Health Association.

MEAT
See also absts. 894. 979
898 COELHO, M. DO S. L.; GUIMARAES, W. V.; BORGES,
A. C.; SILVA, D. 0.; ARAUJO, E. F. DE [Survival of
Salmonella in ground beef stored at low temperatures.]
Sobrevivencia de Salmonella em carne bovina maida
armazenada em baixas temperaturas. Revista de
Microbiologia (1984) 15 (I) 17-23 [Pt, en, 25 ref., 4
graphs, I tab.] Dep. Gen. Biol., Univ. Vi~osa, MG, Brazil.
Samples were stored for 14 days at 4°C and for 90
days at 0° and -18°. More Lac- (non-lactose-fermenting)
bacteria were found in samples previously enriched in lactose
broth than· those that were not. In samples stored at 4° and
0° Lac- bacteria increased initially, but after 21 days the
number fell in samples kept at 0°. At -18 ° there was a
tendency for the number to decrease. S. isolates were
obtained periodically from samples subjected to all these
treatments. Resistance to several antibiotics was low in these
isolates.
899
SCHOTHORST, M. VAN; OOSTEROM,
J. Enterobacteriaceae as indicators of good manufacturing
practices in rendering plants. Antonie van Leeuwenhoek
(1984) 50 (I) 1-6 [En, 7 ref., 1 fig., 3 tab.] Nestle Products
Technical Assistance Co. Ltd., La Tour-de-Peilz,
Switzerland.

901
GOUDA, F. F. M.; WASSEF, N. A.; SAAD, Z.;
EL-SA WAH, H. Microbial contamination of imported frozen
meat. Agricultural Research Review ( 1980) 58 (7) 29·36
[En, ar, 25 ref., I tab.] Animal Health Res. lnst., Min.
Agric., Egypt.
331 isolates were recovered from 318 samples of frozen
beef. The most predominant isolates were Achromobacter
spp.
902 LOWRY, P. D.; Gill, C. 0. Temperature and water
activity minima for growth of spoilage moulds from meat.
Journal of Applied Bacteriology (1984) 56 (2) 193-199
[En, 16 ref., 4 fig.] Meat Industry Res. Inst. of New
Zealand, Hamilton, New Zealand.
Five spp. of fungi were isolated from mould spoilage
on meat other than black spot. 'White spot' colonies yielded
Chrysosporium [Geomyces] pannorum or an Acremonium
sp.; 'whiskers' colonies yielded Thamnidium elegans _or
Mucor racemosus and blue·green colonies yielded
Penicillium corylophilum. The xerotolerance and min.
temperature for growth of these organisms was determined.
It seems that -5°C is the practical limiting temp. fOr mould
growth on meat, and mould spoilage usually indicates that
surfaces of freezer stored meats have approached and
possibly exceeded 0°C.

903

TARKOWSKI, J. A.; STOFFER, S.C. C.; BEUMER, R. R.;
E. H. Low dose gamma irradiation of
raw meat. I. Bacteriological and sensory quality effects in
artificially contaminated samples. International Journal of
Food Microbiology (1984) I (1) 13-23 [En, 19 ref., 4 tab.]
Agric. Univ .• Wageningen, Netherlands.
Filet americain, consisting of raw, ground beef mixed
with mayonnaise sauce, and the corresponding raw beef
(without sauce) were experimentally contaminated with
different strains of Salmonella, Yersinia enterocolilica and
Camplyobacter jejuni and irradiated with doses up to 1.5
KGy. It is concluded that doses as low as 1 KGy are
effective in reducing S. by approximately 1.6-2.7 log cycles
in filet americain and 1.3-1.8 log cycles in ground meat.
Numbers of Y. enterocolitica and C. jejuni are always
reduced by more than 4 log cycles with this dose.
Unacceptable taste differences disappeared when irradiation
took place prior to the addition of mayonnaise sauce.
KAMPELMACHER,

904 TARKOWSKI, J. A.; BEUMER, R. R.; KAMPEI.MACHER,
E. H.
Low gamma irradiation of raw meat. II.
Bacteriological effects on samples from butcheries.
International Journal of Food Microbiology (!984) I (1)
25-31 [En, 25 ref., 3 tab.] Agric. Univ., Wageningen,
Netherlands.
120 samples of raw ground meat were investigated
directly and after gamma irradiation with a dose of I kGy.
Salmonella was isolated from 19.2% non-irradiated samples.
Only 1 sample was S.-positive after irradiation. Yersinia
entercolitica was found in 50% of raw meat samples but this
organism was not isolated from irradiated samples.
Campylobacter jejuni could not be isolated from any
samples. It is concluded that irradiation reduced or eliminatd
some pathogens of public health concern to acceptable levels.
905 BHAGIRATHI, B.; RAO, D. V.; SHARMA, T. R.; RAO,
K. R. G.; D'SOUZA, J. Bacterial quality of fresh mutton
from market. Journal of Food Science and Technology,
India (1983) 20 (5) 216-219 [En, 10 ref., 3 fig., 2 tab.]
Defence Food Res. Lab., Mysore-570 011, India.
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The levels of bacterial contamination in market
samples of fresh mutton examined during 1978-81 ranged
from 10 3 to more than 10 5Jg. Contamination in laboratory
controlled samples was low. The incidence was not related to
meteorological conditions. There was a 22 to 5 log increase
in contamination levels on exposure to atmospheric conditions
for 6-8 h.
906 RAO, D. N. Salmonella in meat. Journal of Food
Science and Technology, India (1983) 20 (4) 156-160 [En,
18 ref., 3 tab.] Cent. Food Techno!. Res. lnst., Mysore-570
013, India.
9% of 200 mutton carcasses from Mysorc city
slaughterhouse and 8% of 100 meat samples from retail
shops showed the presence of S. spp. S. spp. was not detected
in 100 carcasses processed in a modern abattoir. Chopping
blocks, knives and rectal swabs from animals revealed the
presence of S. Serotypes isolated included S. graminara, S.
adelaide, S. virchow, S. newport and S. paratyphi B.
Sanitary handling during slaughter and dressing of sheep
brings down the incidence of S. in meat.
907 SAYEM-EL-DAHAR, N.; SIMARD, R. E.; FILLION, J.;
ROBERGE, A. G. Extraction and determination of biogenic
amines in ground beef and their relation to microbial quality.
Lebensmittel-Wissenschaft + Technologie (1984) 17 (1)
20-23 [En, fr, 29 ref., 1 fig., 6 tab.] D6partement de sciences
et technologic des aliments, UniversitC Laval, Sainte-Fay,
Que. G I K 7P4, Canada.
Amines identified in 62 randomly purchased ground
beef samples included adrenaline, noradrenaline, 1,3diaminopropane, putrescine, histamine, cadaverine,
spermidine, dopamine, agmatine, spermine and tyramine.
Mean cone. of amines ranged from 0.003 to 12 mg/ I 00 g.
Significant correlations were noted between putrescine,
cadaverine, spermidine and total microbial count. It is
suggested that these amines may serve as indicators of beef
quality.
908 ROBERTS, T. A.; JARVIS, 8. Predictive mode11ing of
food safety with particular reference to Clostridium
botulinum in model cured meat systems. In Food

microbiology. Advances and prospects {edited by Roberts,
T.A.; Skinner, F.A.j. London, UK; Academic Press ( 1983)
85-95 [En, 36 ref., 4 tab.] Meat Res. lnst., Langford, Bristol,
UK.
The authors draw attention to the need for a timely
review of attitudes in food microbiology. Possible changes in
attitude and aternative investigational approaches are
suggested. Pasteurized cured meats are given as an example
of shared experimental work between two labs. It is
suggested that in future experiments be shared between
appropriate labs. using standard methodology. adequate
replication. and with adequate account being taken of interlab. variation. It is further suggested that standardized
systems should be developed for data .acquisition and storage
in all areas of microbiology so that results from one lab. can
readily be made available to another and incorporated in
subsequent analyses.
909
DAINTY, R. H.; SHAW, B. G.; ROBERTS, T.
A. Microbial and chemical changes in chill-stored red
meats. In Food microbiology. Advances and prospects
Jedited by Roberts, T.A.; Skinner, F.A.f. London, UK;
Academic Press (1983) 151-!78 [En, 5 pp. of ref., 3 tab.]
Mi!at Res. Inst.. Langford, Bristol, UK.
The paper reviews developments, mainly in the past lO
yrs, in the study of bacteriological and chemical changes that
take place when red meat is stored under refrigeration.
Research on meat spoilage continues to concentrate on the
enumeration and identification of bacteria. More effort is
needed to further understanding of the chemistry of spoilage.

enteropathogenic E. coli in cured meat.] Niveles de
contaminacion fecal y cepas de Escherichia coli
enteropatogena en cecinas. Revista Medica de Chile ( 1984)
112 (1) 53-56 [Es, en] lnst. Salud Publica de Chile y
Laboratorio Regional, Chiprodal S.A.l.C., Santiago, Chile.
Contamination by faecal coliforms and E. coli in 1287
samples of various kinds of cured meat was assessed. Faecal
coliforms were found in 30% of samples. 345 strs. of E. coli
were isolated, of which 50 were chosen at random for
serological study and enterotoxigenic and invasive capacity
using biological models. Strs. capable of producing one or
both enterotoxins amounted to 60% and 16% belonged to
serotypes described as classical enteropathogens.
912 KREIGER, R. A.; SNYDER, 0. P.; PFLUG, l. 1. A
comparison of techniques for recovering Bacillus suhtilis
spores from inoculated meat substrates. Journal of Food
Science (1984) 49 (2) 366-369 [En, 10 ref., 4 tab.] Sch.
Public Health, Univ. Minnesota, Minneapolis, Minn., USA.
Mechanical methods for -bacterial spore recovery were
evaluated. Ionic dispersants (Daxads) and wetting agents
were also evaluated for augmentation of spore recovery. The
best initial combination tested (blender-Daxad) only
produced a recovery rate of 66%, with large variances in
sample means when tested over a wide range of inoculum
levels. This result prompted a posteriori test using a tissue
homogenizer, which produced higher recovery rates than the
blender, with stable variance over a wide range of inoculum
levels.
913 NES, I. F.; S0RHEIM, 0. Effect of infection of a
bacteriophage in a starter culture during the production of
salami dry sausagej a model study. Journal of Food Science
(1984) 49 (2) 337-340 [En, 20 ref., 3 fig.] Norwegian Food
Res. lnst., P.O.Box 50, N-1432 As-NLH, Norway.
The lytic bacteriophage B2 was able to suppress the
growth and delay the formation of lactic acid in a slowly
growing Lactobacillus plantarum A TCC 8014 in a growth
limiting liquid medium. The fermentation process of dry
sausage was found to be temporarily inhibited by phageinfection. The inhibition was due to killing of the lactobacilli.
Depending on the size of phage-inoculum it took the phageinfected sausages 1-2 days to reach a viable lactobacilli
number equal to the initial number in the control, although
after 3-4 days no significant differences between bacterial
counts were found. Development of pH and production of
lactic acid was delayed in phage-containing sausages but
after 8-10 days only minor differences between. infected and
control-sausages were found.

914 WHITING, R. C.; BENEDICT, R. C.; KUNSH, C. A.;
Wovcl-iiK, J. H. Effect of sodium chloride levels in
frankfurters on the ,growth of Clostridium sporogenes and
Staphylococcus aureus. Journal of Food Science ( 1984) 49
(2) 351-355 [En, 30 ref., 8 fig.] USDA, E. Regn. Res. Cent.,
Philadelphia, Pa., USA.
Frankfurters were made with 100%, 80% and 60% of
the normal 2.5% added NaCI, plus 150 p.p.m. NaN0 2 and
430 p.p.m. ascorbate. They were either untreated or
inoculated with S. aureus or C. sporogenes and incubated at
a moderate abuse temp. of 11 °C for up to II days. A
slightly more rapid growth of the natural nora was noted in
the frankfurters containing 60% of the normal salt compared
to those containing higher levels of salt. No outgrowth of
clostridial spores occurred in any inoculated sample.
Staphylococcal growth was slow and inconsistent, with no
effect related to. salt levels. Incubating frankfurters at higher
temp. showed that abuse temp. had a greater effect on total
aerobic and staphylococcal growth than did the salt levels
tested.

910 GARDNER, G. A. Microbial spoilage of cured meats.
In Food microbiology. Advances and prospects {edited by
Roberts, T.A.; Skinner, F.A.}. London, UK; Academic Press
(1983) 179-202 [En, 3 pp. of ref., 7 tab.] Ulster Curers'
Assoc., Belf.ist, UK.
The various types of microbial spoilage are illustrated
and discussed primarily in relation to cured pig meat. Raw
cured meats, vacuum-packed meats,both raw and sliced
cooked, and semi-preserved cured meats are dealt with
separately.

915 SCHAEFER-SEIDLER, C. E.; JUDGE, M. D.; COUSIN, M.
A.; ABERLE, E. D. Microbial contamination and primal cut
yields of skinned and scalded pork carcasses. Journal of
Food Science (1984) 49 (2) 356-358 [En, 8 ref., l fig., 2
tab.] Purdue Univ., West Lafayette, Ind., USA.
MiC'robiological contamination was determined in core
samples from the surface of ham, shoulder, belly and back of
skinned and scalded pork carcasses. Variations in aerobic
plate counts of mesophilic organisms from different samples
are given. Numbers of psychrotrophic bacteria were
negligible in all cases. Weights of primal cuts were also
compared.
-

MARAMBIO, E.; GONZALEZ, X.; HENRIQUEZ, M.;
911
SEOANE, M. [Fecal contamination levels and strains of

916
TREVORS, K. E.; HOLLEY, R. A.; KEMPTON, A.
G. 1Effect of bacteriophage on the activity of lactic acid
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starter cultures used in the production of fermented sausage.
Journal of Food Science (1984) 49 (2) 650-651, 653 [En, 9
ref., 2 fig.] Waterloo Univ., Waterloo, Ont., Canada.
The effects of phage fri, which was isolated from a
commercial meat starter culture, on the growth of
Lactobacillus plantarum and on pH development in broth
culture ·were determined. The influence of th1s phage on pH
development in laboratory sausages produced with the aid of
4 commercial starter cultures was also assessed. In the
presence of a phage-sensitive starter culture phage fri
inhibited the growth of the organism and prevented the
development of low pH levels when grown in broth culture.
In laboratory sausage, the phage-sensitive, lactic-acid starter
cultures produced sufficient acid for an acceptable product in
the presence of phage fri. Results suggested that product
failure in the fermented meat industry due to phage infection
would not be common.
917 SEIDEMAN, S. C.; DURLAND, P. R. The utilization of
modified gas atmosphere packaging for fresh meat: a reYiew.
Journal of Food Quality (1984) 6 (3) 239-252 [En, 50 ref.,
6 fig., I tab.] USDA/SEA, ROman L. Hruska U.S. Meat
Anim. Res. Cent., P.O.Box 166, Clay Center, Neb. 68933,
USA.
This paper reviews some of the more current research
which has been conducted in modified gas atmosphere
packaging and includes discussion on meat colour and its
importance and microbial growth and its importance. The
gases discussed include oxygen. carbon dioxide. nitrogen and
gas mixtures.

POULTRY AND EGGS
918

WASSEF, N. A.; SAAD, Z.; GOUDA, F. F. M.;
H. Preliminary studies on microflora of frozen
poultry imported to A.R.E. Agricultural Research Review
(1980) 58 (7) 125-133 [En, ar, 26 ref., 2 tab.] Animal
Health Res. Inst., Min. Agric., Egypt.
Recovery of 199 isolates out of 112 frozen imported
dressed broilers were grouped into 119 psychrotrophic
bacteria and 80 mesophilic types of Order Eubacteriales. The
aerobic plate countfcm 2 on the surface of the broilers was
recorded. The hygienic status of poultry under investigation
was discussed.
EL~SAWAH.

919 GRAY, R. J. H.; ELLIOTI, P. H.; TOMLINS, R.
I. Control of two major pathogens on fresh poultry using a
combination potassium sorbatefcarbon dioxide packaging
treatment. Journal of Food Science (1984) 49 (I) 142-145,
179 [En, 14 ref., 3 fig., 2 tab.] Dep. Food Sci. Human Nutr.,
Delaware Univ., Newark, Del. 19711, .USA.
Salmonella enteriditis and Staphylococcus aureus
were separately inoculated onto fresh chicken thighs prior to
dipping in 0. 1. 2.5 or 5% potassium sorbate sol. adjusted to
pH 6. Treated samples were packaged in nylon/Plexar/
Surlyn bags under air. vacuum or 20. 60 or 100% C02
atmospheres and stored at 10°C ± 1oc for 10 days.
Salmonella enteriditis was more sensitive to potassium
sorbate than Staphylococcus aureus; growth on poultry of
the latter organism was more effectively inhibited by
exposure to high levels of C0 2• Increased cone. of sorbate dip
sol. in comb. with higher cone. of C0 2 in the package
environent provided a more effective inhibitory system
against growth of both pathoge:ns on fresh .poultry.
920
MEAD. G. C. Effect of packaging and gaseous
environment on the microbiology and shelf life of processed
poultry products. In Food microbiology. Advances and
prospects [edited by Roberts, T.A.; Skinner, F.A.]. London,
UK; Academic Press (1983) 203-216 [En, 40 ref., I fig.; 2
tab.] Food Res. Inst., Norwich, UK.
Vacuum-packaging of processed poultry products can
extend shelf life provided that the product is held under chill
conditions, especially below 0°C. The effectiveness of
vaccum-packaging is also influenced by the nature of the
packaging material and its permeability to 0 2 and C02 over
the temp. range. of commercial chill storage. Atmospheres
enriched with C02 have been advocated for extending the
shelf life of processed poultry products but the precise
composition of the atmospheres necessary to achieve the
desired result have yet to be clarified in the published
literature. Much more information is needed on the
behaviour of food-poisoning organisms in poultry products of
all kinds, especially with regard to the use of different
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packaging materials and manipulation of the gaseous
environment.
·
921 THOMPSON, J. K.; PATIERSON, J. T. Staphylococous
aureus from a site of contamination in a broiler processing
plant- Record of Agricultural Research (1983) 31, 45-53
[En, 23 ref.] Agric. Food Bacterial., Dep. Agric., Belfast,
UK.
'
Quality control at a broiler processing plant showed
carcasses to be contaminated with unacceptably high
numbers of S. aureus. These strains were found to be
generally refractile to conventional bacteriophage typing. An
investigation in the plant showed that the defeathering
apparatus was an important site of contamination of
carcasses. This was confirmed by the isolation of new typing
phages which indicated that at least two 'plant-specific'
ecovars could be recovered from this site. The two ecovars
were further distinguishable by their cultural characteristics.
However, none of the strains isolated was enterotoxigenic.
The data confirm previous findings in this and other
laboratories with regard to the site of contamination by S.
aureus during poultry processing. Methods for combating
this contamination problem are propOsed.
922 DOYLE, M. P. Association of Campylobacter jejuni
with laying hens and eggs. Applied and Environmental
Microbiology (1984) 47 (3) 533-536 [En, 32 ref.] Food Res.
lost., Univ., Madison, Wisconsin 53706, USA.
Laying hens were individually caged at 20 weeks of
age and tested for faecal excretion of C. jejuni (minimum
level of detection was 100 CFU/g) during 42 weeks. Peak
rates of C. jejuni isolation (about 25% of hens positive)
occurred in October and in late April to early May.
Communal raising conditions were probably responsible for
the high percentage of positive hens in October. Before
segregation in late September, birds were allowed to consume
faecal matter, litter, and communal drinking water, all likely
sources of C. jejuni. The increased excretion rate in late
April may be due to a climatic change. A small portion
(8.1%} of the hens chronically excreted (positive more than
30% of the sampling times) the organism, whereas C. jejuni
was not detected in 33% of the hens, even though birds were
probably exposed to the organism before segregation. There
was no correlation between rates of C. jejuni excretion and
egg production. Among 226 eggs from hens excreting C.
jejuni, the organism was isolated from two shell surfaces but
not egg contents. It was shown that the organism would not
penetrate into the contents of the eggs but could be isolated
occasionally from the inner shell and membranes of
refrigerated eggs.

DAIRY PRODUCTS
See also abst. 946
923
AGGAZZOTTI, G.; QUAGLIO, P.; FANTUZZI,
G. [Microbiological quality of dried foods: milk and human
milk substitutes.] Condizioni microbiologiche di alimenti in
polvere: latte e sostituti del latte materna. Lalte ( 1983) 8
(5) 352-354 [It, en, 7 ref.] lstituto di Igiene, Univ. di
Modena, Modena, Italy.
A total of 100 samples of 36 different commercial
dried milk products ( 1 cows' milk. 6 human milk substitutes
and 29 'added' milk products, i.e. containing added oil
and/or other nutrients) were analysed. Only 5.88% of the
'added' milk products had a total bacterial count of more
than 104 /g at 32°C. No salmonellae or coliforms were
detected. 11 samples contained mannitol-fermenting
staphylococci; a biochemical profile of these strains is
presented. Antibacterial activity. tested using Bacillus
stearothermophilus, was detected in 38.5 and 24.7% of the
'humanized• and 'added' milk samples. resp. Addition of
penicillinase removed the activity from 4% of these samples.
924
AUSTRALIA •. STANDARDS ASSOCIATION OF
AUSTRALIA. Microbiological methods for the dairy industry.
Part 3: Methods for the examination of specific groups of
microorganisms; Section 3: Yeasts and moulds. Australian
Standard (1985) AS 1095.3.3:1983, 2pp. [En]
The prepared sample is diluted with 0.1% peptone, and
pour-plates are prepared and inoculated using either
oxytetracycline-glucose-yeast extract agar (for dried products
and products expected to contain low numbers of Gramnegative rods) or oxytetracycline-gentamicin-glucose-yeast
extract agar (for all other products). The plates are
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incubated, upright, for 5 days at 25 ± 1ac and examined
after 72 ± 2 h and then at 24-h intervals. Yeast colonies are
confirmed by microscopic examination.
925
FREMY, J. M. (Aflatoxins and milk products.]
Aflatoxines et produits laitiers. Bulletin d'Information des
Laboratoires des Services Veterinaires (1982) No. 6, 57-64
[Fr, 8 ref.] Lab. Cent. d'Hygiene Alimentaire, Ministere de
l'Agric., 43 Rue de Dantzig, 75015 Paris, France.
Production of aflatoxins by Aspergillus flavus, and the
toxic effects of aflatoxins in man and animals are
summari~ed. Aspects of aflatoxin M I in milk are then
discussed, including its stability to freezing and freeze-drying,
pasteurization and sterilization, and its presence in cheese,
butter and cream made from contaminated milk. Legislation
in France permits max. aflatoxin Bl contents of 20 p:gfkg in
fodder for "dairy cows. In France, milk contains between 0.05
and 0.5 p:g aflatoxin Ml/1, with the amount varying
according to season; the· level has remained fairly constant
since 1972.
926
FREMY, J. M. (Aflatoxins and milk products.
Techniques for measuring aflatoxin Ml in milk products. II.]
Aflatoxines et produits laitiers. Techniques de dosage de
l'aflatoxine M 1 dans les produits laitiers. II. Bulletin
d'Information des Laboratoires des Services Veterinaires
(1982) No. 7, 7-16 [Fr, 10 rer.] Lab. Cent. d'Hygicne
Alimcntaire, Ministere de l'Agric., 43 Rue de Dantzig, 75015
Paris, France.
Methods for the determination of aflatoxin M l in milk
products are discussed. 3 techniques using TLC and 2 using
HPLC are described, considering products which may be
analysed, detection limit and methodology for each one.
Immunological methods for determination of aflatoxin M I in
milk are then discussed. Preparation of antibodies specific for
aflatoxin M I is described, and then radioimmunoassay and
enzyme-linked immunosorbent assay techniques are
considered. The suitability of various methods for different
types of investigation is discussed.
927
CHAMBON, P.; DANO, S. D.; CHAMBON, R.;
GEAHCHAN, A. Rapid determination of aflatoxin Ml in
milk and dairy products by high-performance liquid
chromatography. Journal of Chromatography (1983) 259
(2) 372-374 (En, 15 rer.] Lab. de Toxicologic et Hygiene
Industrielle, 8 Avenue Rockefeller, F-69008 Lyon, France.
A preliminary extraction using Zn(OHh precipitation
is followed by hexane clean-up. Subsequently a vacuum
concentrated chloroform extract is injected on to a C 18
grafted
silica
column
and
eluted
with
acetonitrile:methanol:water (20:5:75). The method is accurate
and reliable, giving a recovery of approx. 80% and, through
an efficient clean-up of the milk sample, allows rapid
determination of aflatoxin M I with a detection limit of 10
ng/1 milk.
928 RIBERZANI, A.; CASTELLI, S.; Vo, A. D.; PEDREITI,
C. (Aflatoxin M 1 in some milk-based foods.) Aflatossina
M 1 in alcuni alimenti a base di latte. lndustrie Alimentarl
(1983) 342-346 [It, en, 12 reL, 4 tab.] lslitulo
Zooprofilattico di Brescia, 25100 Brescia, Italy.
A method for aflatoxin M 1 .determination in -milk,
dried milk and cheese was investigated. The method uses
extraction by a mixture of solvents and· purification
performed on silica gel column or Sep-Pak. Detection is by
two-dimensional thin-layer chromatography, confirmed by a
test based on deriving aflatoxin with trifluoroacetic acid.
Results on products fern the Italian market show that they
comply with the allowances required by the latest Swiss
legislation, which is the most restrictive on the subject.
Milk
929
LEMBKE, A.; WARTENBERG, E. (Improvement of
UHT-milk by the use of a bactofuge.] Verbesserung von
UHT-Milch durch Einsatz einer Baktofuge.
Milchwissenschaft (1982) 37 (12) 737-741 (De, en, 8 ,er.]
Inst. fiir Virusforschung & Exp. Med., Eutin-Sielbeck,
German Federal Republic.
Use of a bactofuge (which causes sedimentation of
bacteria from milk) in-line,prior to homogenization and UHT
heat-treatment, was examined. At a flow rate of 1000 lfh,
bacteria were removed in the form of bacteria-enriched skim
milk at 45 kg/h. Samples were packed aseptically after
UHT-treatment, and stored for 6 wk at 20°C. Centrifugate,
raw milk and stored samples were examined for bacterial

count, bacterial types and toxicity. Stored samples were also
tested for organoleptic quality. UHT milk pro~uced after
bactofugation was of good qua_lity with respect to
bacteriological, toxicological and organoleptic properties. By
using a bactofuge, milk of good keeping quality was
produced, with heating temp. as low as l25°C.
930
NADER FILHO, A.; SCHOCKEN-ITURRINO, R. P.;
FUKUDA, S. P. [Comparative study of the dye reduction test,
standard plate .count and leukocyte count. [. Raw milk from
cows giving a positive CMT result.] Estudo comparative
entre a prova de redutase. contagem padriio em placas c
contagem lcucocitiiria. I. Leite 'in natura' procedente de
vacas reagentes ao Cl}lifornia Mastitis Test (CMT). Revista
do lnstituto de Laticinios Candido Tastes (1983) 38 (229)
37-40 [PI, 10 rer.] Dep. de Higiene Vel. e SaUde Publica,
Campus de Jabolicabal, UNESP, Brazil.
Of 56 milk samples from cows giving a positive CMT
reaction, 30 with bacterial counts below 500 000/ml gave a
reduction time for methylene blue of less than 3.5 h, but 27
or these had leukocyte counts above 2.5 X 106/ml. Or the
remaining 26 in which methylene blue reduction time
matched· bacterial count (reduction time below 3'.5 h and
bacterial count above 500 000/ml or reduction time greater
than 3.5 h and bacterial count below 500 000/ml), 23 had
~2.5 X 106 leukocytes/mi. The interference of leukocytes
with the methylene blue reduction test does not invalidate
the usc of the test for routine evaluation of cows' milk for
human consumption, since variations in its sensitivity. in
themselves indicate abnormalities in the milk.
HORVATH, Z. [Principles of payment for milk
931
according to quality, and experience gained in the
experimental pha~ of introduction.] A minOsCg szcrinti
tej<itvCtel iriinyelvei Cs, tapasztalatai a bevezetes kiserleti
szakaszaban. Magyar Allatarvpsok.Lapja (1983) 38 (8)
481-486 [Hu, de, en, ru] ·MEM Elelmiszeripari Higieniai
EllenOrzO, Szolg3.lata, Hungary.
Results of tests on some 7000 raw milk samples from
state, cooperative and private farms in different regions of
Hungary were used to determine the prop<;>rtions of milk that
would be graded in Classes I, II and III under a quality
payment scheme to be introduced in accordance with a 1979
resolution of the Council of Ministers. Gradings based on
physical purity, total bacterial count and cell count arc
shown in 3 graphs and a .table, with breakdowns by region
and type of farm. Quality requirements for raw milk arc laid.
down in Hungarian Standard MSZ 3698-81.
932 PREKOPPOVA, J.; BOROS, V.; KRCAL, 2;. (Evaluation
of the resazurin test.] Zhodnotenie resazurinoveho testu.
Prumysl Potravip (1983) 34 (8) 4!7·420 (Sk, ru, en, II
ref.] V}'skumnY Ustav Mliek3.rensk}'. Zilina,Czechoslovakia.
587 samples of bulk milk, cooled to 5°C and stored for
12-15 h at the farm, were obtained l-2X monthly during I
yr from 30 producers chosen for different levels of milk
quality. The samples were classified on total counts into
those with countsfml of ~500 000, ~2.5 million, and more
than 2.5 million; and on coliform counts correspondingly into
thOse with counts of ~30 000, ~ 100 000, and more than
I 00 000. Results of the rcsazurin test were classified into 3
categories after incubation of 37°C for 90 and for 120 min.
It is concluded that the resazurin test does not reflect
bacteriological quality of milk with sufficient accuracy to
serve as reliable quality guide. It will have to be retained in
Czechoslovakia in the 120-min version until a suitable
routine plate count method is adopted.
933 . MOERMANS, R.: MOITAR, J. The turbidity test and
the quality of ultra-high temperature treated milk.
Milchwissenschaft (1984) 39 (2) 94-95 (En, de, 6 rer.]
Biometric Bureau, Govt. Agric~ Res. Cent., Gent, Belgium.
In continuation of previous studies on UHT-treated
milk (Lait (1983) 63, 43; DSA 45. 5894], the relationship
between 4 characteristics of heat-treatment {sporicidal effect,
whey protein denaturation, Maillard reaction and inactivation
of proteolytic enzymes) and the turbidity test was examined
by cluster analysis. Two well-separated turbidity ranges could
be distinguished. The first range covers values below 50
nephelometric turbidity units (NTU) and the second covers
the range above 75 NTU. A turbidity or 50 NTU can be
considered as the lowest limit for measuring the quality of
UHT-trcated milk.
934 GUIRGUIS, A. H.: GRIFFITHS, M. W.: MUIR, D.
D. Spore-forming bacteria in milk. II. ·Effect of carbon
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dioxide addition on heat activation of spores of Bacillus
species. Milchwissenschaft (1984) 39 (3) 144·146 [En, de,
15 ref.] Hannah Res. Inst., Ayr KA6 5HL, UK.
Spore suspensions of strains of Bacillus cereus, B.
flrmus, B. /icheniformis, B. subti/is and B. circulans were
mixed with an equal val. of sterile reconstituted skim milk
(20% w/v). C0 2 was bubbled through the suspension for 30
min and portions were then transferred to capillary tubes for
heat-treatment at 110, 115, 120 or l25°C for holding times
of I, 2, 5 or 10 s. Heating at ll5°C for I s in the presence
of C02 resulted in activation of the spores of all 10 Bacillus
spp. tested; the C0 2 also conferred greater thermostability on
the Bacillus spores. These results indicate that if C0 2 is used
to preserve raw milk [see DSA 44, 6905; Journal of Dairy
Research ( 1982) 49, 439] it could have an adverse effect on
the keeping quality of pasteurized or sterilized milk products.
[See DSA 46. 1239 for part I; Mi/chwissenschaft (1983) 38,
641].

935 MAGDOUB, M. N. 1.; SllEHATA, A. E.; EL·SAMRAGY,
Y. A.; HASSAN, A. A. Interaction of heat shock,
manganese, L-alanine, ,8-alanine and nisin in spore
germination of some psychrotrophic Bacillus strains in milk.
Milchwissenschaft (1984) 39 (3) 159-162 [En, de, 17 ref.]
Food Sci. Dep., Ain Shams Univ., Cairo, Egypt.
Spore germination of 4 strains of psychrotrophic
Bacillus spp. (Bacillus cereus, B. pumilus . B. badius and B.
licheniformis) was studied. Incubation of spore suspensions
of the Bacillus spp. in skim milk (sterilized by membrane
filtration) at 37°C for 60 min resulted in a slightly higher
rate of germination than in phosphate buffer (pH 6.8). Heat
shock (at 65-85°C with no holding time) resulted in
germination of more than 33% of the spores after incubation
in sterile skim milk for 15-30 min at 37°C vs. 2-5%
germination in control unheated spore suspensions.
Germination of the spores after heat-shock was increased by
addition of Mn at 0.01 mM in the presence of nisin at 100
RU Jml or L-alanine alone or with ,8-alaninc at 0.1 %.
Variations in the effects of the different stimulants on spore
germination of the 4 Bacillus spp. arc discussed. The
cumulative effect of heat shock and chemical stimulation on
increased spore germination may be of usc in reducing the
spore content of pasteurized milk products.
936 REINHEIMER, J. A.; ZALAZAR, C. A.; CANDIOTI, M.
C. (Pasteurized milk: influence of the microflora on keeping
quality at 7°C.) Latte pastorizzato: influenza della flora
microbica sulla sua conservabilit3. a 7°C. f.-atte (1983) 8 (4)
259-263 [It, 34 ref.] Inst. de Biotecnologias, Univ. Nacional
del Litoral, Santa FC, Argentina.
A total of 347 milk samples from 3 pasteurized milk
factories were analysed during June 1980-June 1981. The 3
factories produced, resp., 50-55, 20-25 and 4-6 thousand 1
milk daily; data for the 3rd factory were incomplete due to
its closure in Jan. 1981. Total microbial count was
determined after 10 days refrigerated storage (shelf-life test).
Approx. 69% of the winter samples and 95.5% of the summer
samples gave a positive test, i.e. had a count of more than
106 c.f.u.fml. Psychrotrophic bacterial count and coliform
counts (both with and without pre-incubation) were
significantly correlated with shelf-life test results. A
reduction in pH at 7°C caused by acidifying mesophilic
bacteria was not associated with any reduction in keeping
quality. Shelf-life was however adversely affected by a drop
in pH due to post-pasteurization contamination.
937 KISZA, J.; SAJKO, W. {The pyruvate test as one of the
methods of assessment of keeping quality of liquid milk.)
Pr6ba pirogronianowa jako jedna z metod oceny trwatoSci
mleka spozywczego. Przegl~d Mleczarski (1982) 31 (7) 4-6
[PI, 13 ref.] Zakfad Tech. Micka, ART, 10-957
Olsztyn-Kortowo, Poland.
To examine the suitability of the pyruvate test for
assessment of keeping quality of liquid milk under Polish
conditions, the pyruvate content of pasteurized milk was
measured after incubation at 20°C for ~24 h. Before
pasteurization, samples had total bacterial counts of less than
8
10 6 /ml, 10 6 -10 7 /ml, 10 7 -10 8 /ml or more than 10 /ml.
Pyruvate content increased with increasing time of incubation
of samples with initial counts of less than 106 and 106107 fml, but it decreased when samples were initially more
contaminated. Further tests with milk of good initial
bacteriological quality showed that increase in pyruvate
content during incubation at 20°C for 6 h correlated better
with the microbiological requirements of Polish Standard
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PN-75/A-86003 and with results of the clot-on-boiling test
than methods based on initial bacterial counts. It is, however,
considered that under the unsatisfactory hygiene conditions
of delivery milk in Poland, application of the pyruvate test
would be or doubtful value.
938
LIPINSKA, w.; KosJKowsKA, M.; ScTUBISZ, A.;
STEMPLEWSKI, J.; LANTECKI, J.; GOSLAWSKA, M.;
TROSZCZYNSKA, E. [Development of a system for evaluation
of hygiene quality of delivery milk in Poland.) Opracowanie
systemu oceny jakoSci higienicznej mleka w skupic. Przeglpd
Mleczarski (1983) 32 (I) 7-10 [PI]
1
Preliminary laboratory tests were carried out to
compare the value of 'Redofix' liquid preparation of
Hungarian manufacture with that of a freeze-dried
preparation based on boric acid patented in Federal Germany
as preserving agents for milk samples. The methylene blue
test was compared with the resazurin test as a measure of
microbiological quality of preserved samples, and the
Whiteside test was compared with the TOK test with
Mastirapid for mastitis detection when applied to fresh and
preserved samples. Preservation of samples with the boric
acid reagent, the 30-min resazurin test and the Whiteside
test were chosen for large-scale evaluation during MarchNov. 1981 of 66.5 million I milk from 150 purchase points
supplied by 14 200 producers. Results showed that the
preservative did not affect the resazurin test and that the
examination procedure satisfied the requirements for a
practical hygiene quality test for delivery milk. It is pointed
out that under present conditions, instrumental methods of
quality evaluation would not be practicable in Poland.
939
RYAN, J. J.; GOUGH, R. H.; WHITE, C.
H. Preliminary incubation count as an index of raw milk
microbiological quality during storage. Journal of Food
Protection (1984) 47 (3) 206-208 [En, 15 ref.] Dep. of
Dairy Sci., Louisiana State Univ. Agric. Cent., Baton Rouge,
Louisiana 70803, USA.
During a 5-month period, 200 raw milk samples were
collected from 2 Louisiana milk plants. Standard Plate Count
(SPC), Psychrotrophic Bacteria Count (PBC) and Proteolytic
Count (PC) of each sample were determined initially, then
monitored daily during storage for 5 days at 2.2°C. All
bacterial counts increased during storage. The magnitude of
the increase was further investigated by dividing the milk
samples into bacteriologically acceptable and unacceptable
groups based on SPC or Preliminary Incubation (PI) count.
An SPC of 1.0 X IO'fml and PI counts of 1.0 X 10'/ml, 1.5
X 10'/ml, 2.3 X 10 fml and 3.0 X IO'fml were used to
dichotomize the 200 raw milk samples into 2 groups. Median
SPC, PBC and PC for each acceptable and unacceptable
group were then calculated. Dichotomization based on PI
counts yielded acceptable sample groups having consistently
lower bacterial counts during storage than did the acceptable
sample group resulting from dichotomization based on an
SPC of 1.0 X 10s /mi. The results of this study indicated that
the PI count is of considerable value for raw milk quality
control.
940 NAGHMOUSH, M. R.; SHEHATA, T. E.; GIRGIS, E. S.;
KAMAL, T. H.; IBRAHIM, M. K. Gamma irradiation effect
on some bacteriological and other properties of cow's,
buffaloes and goat's milk. Egyptian Journal of Dairy
Science (1983) II (I) 61-69 [En, ar, 14 ref.] Dep. of Food
& Dairy Sci., Cairo Univ .• Cairo, Egypt.
Cows', buffaloes' and goats' raw milks were treated
with (i) 0.25, (ii) 0.5 or (iii) 0.75 Mrad 'Y-irradiation from a
6°Co source at a rate of 0.16 Mradfh, or (iv) heat treated at
70°C for 15 s. Compared with untreated controls, the %
decrease in total bacterial counts and in spore counts, resp.,
was as follows: (i) 97-98.2 and 89.3-93; (ii) 98.5-99.1 and
95-97.1; (iii) 99-99.6 and 98-98.8; and (iv) 97.1-98.5 and
93.7.:94. No yeasts/moulds or coliforms were detected after
any of the treatments. Resazurin test results tended to
improve with increasing radiation dose. Irradiation treatment
decreased carotene and vitamin A contents of all milks, only
traces remaining after treatment (iii). Flavour of all 3 types
of milk became progressively more oxidized with increasing
radiation dose, and the initially yellowish cows' milk became
progressively whiter. All milks given treatment (iii) had a
strongly oxidized flavour.
941 TAKEDA, N. Determination of aflatoxin M 1 in milk by
reversed-phase high-performance liquid chromatography.
Journal of Chromatography (1984) 288 (2) 484-488 [En. 8
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ref.] Public Health Inst. of Hyogo Prefecture, Arata-Cho
2·1, Hyogo-Ku, Kobe 652, Japan.
Milk samples diluted with water are first injected into
a SEP-PAK CI8 cartridge and washed with water, basic
10% acetonitrile and then acidic 10% acetonitrile, and
aflatoxin Ml is eluted with 30% acetonitrile, divided into 2
portions and evaporated. One portion is redissolved in 1.5 ml
10% acetonitrile and injected for HPLC. The other portion is
treated with trifluoroacetic acid (TFA) before undergoing
HPLC. Chromatograms of non-treated and TFA-trcatcd
fractions indicated that reaction of Ml with TFA was
complete and quantitative, and the resulting compound
(M2a) was approx. 7X more fluorescent than Ml under
conditions employed. The SEP-PAK cartridge was reusable,
and a single cartridge could be used for up to 50 ml milk.
Av. recovery of aflatoxin Ml added to 10 or 50 ml milk at
0.1-0.5 ~g/kg was 83%. Sensitivity of the method was ,;O.l
~gfkg,but if a large sample val. (50 ml) was coupled with
the determination of M2a, detection limit was reduced to
below 0.02 J.Lg/kg. The method is fast, selective and
economical.
942 BATTAGLIA, R.; EGMOND, H. P. VAN; SCHULLER, P.
L. Results of a FECS fWPFC cooperati•e study on the
determination of aflatoxin Ml at low lel·els in dried milk.
Special Publication, Royal Societ)' of Chemistry (1984) No.
49, 37-55 ISBN 0-85186-925-4 [En, 5 ref.] Cantonal Lab.,
PO Box, CH-8030 Zurich, Switzerland.
17 cows were fed for 7 days with grass alone. so as to
obtain milk free from aflatoxin Ml, while 5 cows were given
deliberately contaminated briquettes, which produced a mean
aflatoxin M I concn. of 0.264 p.g/1 milk. Uncontaminated
milk and mixtures of uncontaminated and contaminated milk
were then spray-dried, and the resultant dried milk samples,
containing aflatoxin at 0, 0.1, 0.3 and 0.5 p.gjkg approx.,
were analysed by 58 laboratories in 13 European countries.
using methods of their choice. Samples with 0.3 J.L&/kg were
used as practice samples, and the others as test samples.
Results compared very favourably with similar studies at
higher levels of aflatoxin· MI. Experienced laboratories had
fewer false-positive and false-negative results for
contaminated samples and lower coefficients of variation
than inexperienced laboratOries.
943
HEESCHEN, W .; NIJHUIS, H.; Bt.UTHGEN,
A. !Aflatoxin Ml. Formation, analysis_, carry-over from
feedstuffs and occurrence in milk.] Aflatoxin M 1 - Bildung,
Analytik, Carry over aus Futtermitteln und Situation in der
Milch. Deutsche Molkerei-Zeitung (1983) 104 (46) 1434,
1437-1440 [De, 6 ref.] Bundesanstalt filr Milchforschung,
Kiel, German Federal Republic.
Formation of aflatoxins in milk is discussed. A method
for the analysis of aflatoxin Ml in nanogram quantities using
gel permeation chromatography followed by 2-dimensional
TLC and densitometric quantitation is described. In 1982,
analysis of 104 milk samples and 314 bulk tanker samples
gave an average aflatoxin Ml content of 38.1 ngjkg (range
3.3-333 ng/kg). It was calculated that by careful selection of
feedstuffs. anatoxin B I residues could be reduced to 2-3
p.gjkg, which would give milk aflatoxin M I content of less
than 50 ngjkg even with intensive feeding.
944 POMPA, G.; FIORDELISI, R.; 0STJNELLI, G.; ZECCO!<I,
A. [Determination of mycotoxins (aflatoxin Ml) and
residUes of organochlorine compounds in imported milk.]
lndagini sulla presenza di micotossine (aflatossina M I) c
residui composti organoclorurati nel latte d'importazione.
Archivio Veterinario Italiano (1984) 35 (2) 74-81• ]It, en,
23 ref.] CNR (Milano), via Ccloria 10, Univ. di Milano,
Milan, Italy.
160 samples of imported pasteurized milk were
analysed during Feb. 1982-Feb. 1983 by TLC and gas
chromatography. No aflatoxin M I was detected in any of the
samples. Percentage of samples containing organochlorine
pesticides were: hexachlorobenzene, 76% (av. content 1.5
~g/kg); a-HCH, 15% (1.0 ~g/kg); lindane, 35% (1.0 ~gfkg);
heptachlor, 13% (0.25 ~g/kg); heptachlor epoxide, 21% (1.25
~g/kg); dieldrin, II% (0.25 !'&/kg); DDT and metabolites,
35% (1.75 ~gfkg). Av. contents were generally much lower
than those reported for milk from Italian herds; lindane and
DDT+ derivatives are particularly prevalent in Italian milk.
945 FREMY, J. M.; CARIOU, T.; TERRIER, C. )Assessment
of aflatoxin Ml con,.taminati~n of dried milk by
reversed-phase HPLC.J Evaluation de Ia contamination· en
aflatoxine Ml dans le lait en poudre par H.P.L.C. en phase

inversCe. Annates des Falsifications et de ['Expertise
Chimique (1981) 74 (801) 547-554 ]Fr, 8 ref.] Lab. Central
d'HygiCne Alimentaire, 43 Rue de Dantzig, 75015 Paris,
France.
Of 102 dried milk samples (58 taken in summer and
44 in winter) from 63 factories in different regions of France
analysed by a rapid technique which is described, aflatoxin
M 1 was detected in 45% of winter samples but in only 24%
of summer samples. Relatively few of 58 samples from
western France contained aflatoxin M 1•
946
LAW, B. A.; MABBITT, L. A. New ·methods for
controlling the spoilage of milk and milk products. Tn Food
microbiology. Advances and prospects /edited by Roberts,
T.A.; .Skinner, F.A.f. London, UK; Academic Press (1983)
131-150 [En, 40 ref., 3 fig., 9 tab.] Nato. Inst. Res.
Dairying, Shinfield, Reading, Berks., UK.
Sources of contamination, including important types of
bacteria in the milk supply are detailed. Methods for
controlling bacterial growth by prevention of contamination
and by monitoring contamination and enzyme levels are
described. Methods of preservation of milk and milk products
are discussed.
Cheese
ZEIN, G. N.; MOUSSA, A. M.; ABOU-ZEID, M. M.;
E. A.; NOFEL, A. Studies on Kareish cheese in the
local markets of Monoufia. I. Yeast content. Egyptian
Journal of Dairy Science (1983) 11 (2) 317-319 [En, ar, 8
ref.} Food Sci. Dcp., Monoufia Univ., Monoufia, Egypt.
Samples of Kareish cheese were collected at random
from 5 centres of Monoufia Governorate at monthly intervals
for I year. 36 yeasts were isolated from 40 cheeses. Most of
these isolates were found to be Saccharomyces cerevisiae, S.
heterogenius, Candida tropica/is and Candida krusei. A few
isolates of S. aceti, Endomycopsis burtonii, Torulopsis lactis
condensi and S. ferment ali were also present.
947

GOMAA,

948 NOWOTNY, P.; BALTES, W.; KRONERT, W.; WEBER,
R. !Tests on comm.ercial cheese samples for the mycotoxins
sterigmatocystin, citrinin and ochratoxin A.) Untersuchung
von Kaseproben. des Handels auf die Mykotoxine
Sterigmatocystin, Citrinin und Ochratoxin A.
Lebensmittelchemie und Gerichtliche Chemie (1983) 37 (3)
71-72 [De, 7 ref.} Inst. fiir Lebensmittelchcmie, Tech. Univ.
Berlin, Strasse des 17 Juni 135, 1000 Berlin 12.
49 samples of cheeses (7 Danish, 9 German, 2 British,
10 French, 2 Italian. 6 Dutch, 2 Norwegian and II Swiss)
obtained at retail outlets in Berlin were tested by HPLC for
sterigmatocystin. citrinin and ochratoxin A. None of these
mycotoxins were found in any of the samples, even after
incubation for 5-6 wk in the refrigerator to allow mould
growth.
949 BREZINA, P.; MRAZEK, J.; LOHNISKY, J. (Occurrence
of aflatoxin in Edam-type cheeses.} VYskyt aflatoxinU v
syrech eidamskcho typu. Prli"!)'sl Potravin (1983) 34 (8)
413-415 [Cs, 9 ref.] Vysoka Skala Chemickotech., Prague,
Czechoslovakia.
Samples of Edam-type cheese from 5 named cheese
factories in Bohemia were examined for presence of aflatoxin
Ml by the method of Tuinstra & Bronsgeest [DSA 38, 1237;
Journal of Chromatography (1975) Ill, 448]. 2 of 7, I of 8
and 3 of 7 samples of cheese from 3 factories were positive
for aflatoxin M 1, contents ranging from 5 to 66 ngfkg. No
afla~oxin Ml could be detected in the 7 samples of cheese
from the other 2 factories.
950 Et.·SHABRAWY, S. A.; FAHMI, T. K.; MOUSTAFA, N.
A. Effect of sorbate on the microbiological quality of skim
milk cheese. Agricultural Research R~view ( 1980, publ.
1982) 58 (6) 299-309 [En, ar, 13 ref.] Dep. of Food Sci.,
Ain-Shams Univ., Cairo, Egypt.
The effect of sorbate, used to improve keeping quality,
on the microbiological quality of skim milk cheese was
investigated. Buffaloes' milk was inoculated with 6% lactic
starter and held at 37°C for 5-6 h. The curd was salted (4%
salt) and the whey was drained off under refrigeration for 24
h. The resultant cheese was wrapped in butter paper,
packaged in polyethylene bags with whey, or packaged in
plastics containers. The experiment was repeated using·
packaging which had been rmsed with a solution of 0.3%
potassium sorbate. Cheeses were stored under refrigeration
for _I 6 days, and microbiologic"al analysis and organoleptic
sconng were performed at 4-day inte(Yals. Results indicated
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that treatment of packaging materials and containers with
sorbate solution would improve keeping quality of skim milk
cheese, shelf~life being increased to 16 days for cheese kept
. under. refrigeration. ·
951
SCHOCH, U. W.; LUTHY, J.; SCHLATTER,
C. [Mycotoxins from Penicillium roqueforti and P.
camemherti in cheese. I. Occurrence of chemically-identified
mycotoxins.] Mykotoxine von P. roqueforti und P.
camemberti in Kase. I. Vorkommen chemisch identifizierter
Mykotoxine. Milchwissenschaft (1984) 39 (2) 76-80 [De,
en, 18 ref.] Inst. fi.ir Toxikologie, ETH, Zurich, Switzerland.
Roquefortine was produced by all of 6 strains of
Penicillium roqueforti grown in a semi-synthetic medium
consisting of 2% yeast extract and 15% sucrose; PR-toxin,
patulin, penicillic acid and mycophenolic acid were not
detected. In 13 commercial samples of Blue cheese (including
Danish Blue, Blue Castello, Roquefort, Bresse Bleu and
Gorgonzola) only roquefortine was detected (0.20-2.29
mgjkg). All 18 strains of P. camemberti examined produced
cyclopiazonic acid when grown in Czapek-Dox medium
supplemented with 15% sucrose and 2% yeast extract. Of 13
samples of white mould cheeses examined (including
Camembert and Brie), only 3 contained cyclopiazonic acid at
0.08, 0.25 and 0.37 mgfkg. Results indicate that the amounts
of mycotoxins present in cheese do not present a public
health hazard.
952
SCHOCH, U.; LUTHY,. J.; SCHLATTER,
C. {Mutagenicity testing of commercial strains of
Penicillium camemberti and P. roqueforti.]
Mutagenit1itspriifung industriell verwende'ter P. camembertiund P. roqueforti-Stiimme. Zeitschrift fiir
Leb•nsmirtei-Untersuchung und -Forschung (1984) 178 (5)
351-355 [De, en, 13 ref.] Inst. fUr Toxikol., ETH, Zurich,
Switzerland. ,
Crude extracts of 18 strains of Penicillium camemberti
and 6 of P. roqueforti, used commercially in th'e production
of mould-ripened cheese in Switzerland, were testc;:d for
mutagenic potential. No mutagenic activity could be detected
in any of the _ extracts. Roquefortine, often found in Blue
cheese, was negative in the Ames test. Results indicate that
there should be no adverse long-term 'effects due to
consumpiion of mould-ripened cheese.
TANTAOUI-ELARAKI, A.; KHABBAZI, N. (Possible
953
contamination of cheese by mycotoxins: a review.]
Contamination Cventuelle des fromages par les mycotoxines:
une revue. Lait (1984) 64 (635/636/637) 46c7J [Fr, en, 104
. ref.] Section de Technologic et d'Economie Alimentaires de
Nutr. Humaine, Inst. Agronomique et VCtCrinaire Hassan II,
B.P. 6202 Rabat, Morocco.
Indirect contamination of cheese by mycotoxins present
in milk from cows receiving contaminated feedstuffs is
discussed. In particular the contents of aflatoxin M 1 in
different milk fractions during cheesemaking are considered.
The types of moulds that might form toxic· substances in
cheese are then outlined. Mention is also made of the
stability of mycotoxins (particularly aflatoxin M I) in cheese
during ripening and storage, and of the presence of aflatoxin
M 1 and other mycotoxins (roquefortin, isofumigaclavines,
mycophenolic acid, PR toxin, cyclopiazonic acid,
sterigmatocystin, patulin, penicillic acid and ochratoxin) in
commercial cheeses.

PLANT FIBRES
Lignin

See also abst. 1060

TIMBER
954 BERINDE, F. (Biodegradation and protection of beech
wood.] Biodegradarea ~i protectia lemnului de fag. Industria
Lemnului (1980) 31 (!) 3!-39 [Ro, ru, en, fr, de, 7 ref., 6
pl. BLL]
955 R.Ao, P. S. Natural durability of woods Yersus their
chemical composition. Journal of the Indian Academy of
Wood Science (1982) 13 (I) 3-20 [En, 67 ref.] Sri Sathya
Sai lost. Higher Learning, Whitefield Campus, Bangalore
560 067, India.
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A review of the chemicals that have been found to
impart to woods a natural resistance to decay fungi and
termites, viz: phenolic compounds; hydroxystilbcncs; tannins;
quinones; tropolones; aldehydes and ketones; volatile oils;
terpenes and terpene acids; terpenoid acids. alcohols and
ketones; flavonoids, isoflavonoids and neoflavonoids; fats,
fatty acids ,and related compounds; lignans; and alkaloids.
Terrestrial fungal attack

See also abst. 984
956 RYPACEK, V.; COUFALiKOVA, J. (Combustion heat of
wood in the course_,of white and brown rots.) Spalne teplo
dfeva v prUbehu bilC a hnc!d6 hniloby. Drevtirsky Vjskurn
l!981) 26 (3/4) 1-21 [Cs, ru, de, en, 36 ref.] Botanicky
Ustil~ CeskoslovcnskC Akademie ved, Odd. Biologic Lesa,
PofiCi 3b, 603 OO,Brno, Czechoslovakia.
Studies were done on samples ( 4X2X0.5 em) of beech
wood at various stages of decomposition by white rot Pleurotus ostreatus and Lentinus tigrinus - and spruce
wood .at various stages of decomposition by brown rot Fomitofsis pinicola and Sei"pula lacrymans [S. lacrimans].
Heat of combustion of samples decayed by white rot was not
affected by the amount of decomposition (wt. loss), but the
heat of combustiOn of brown rot samples increased with
increasing wt. loss after about 25% wt. loss. Changes in
extractive content with wt. loss were also recorded.
957
KERNER-GANG, W. [A laboratory _procedure for
testing the protection of particleboard from wood·destroying
basidiomycetes.] Priifung des Schutzes von Holzspanplatten
gegen holzzerstfirende Basidiomyceten im Laborverfahren.
Holz-Zentralblall (1984) llO (33) 509-511 [De; 18 ref., 2
pl. BLL] Federal Insl. Materials Test. (BAM),
Berlin-Dahlem.
Wt. loss was measured of particleboard test samples
(50X50 mm X. board thickness) placed in plastic trays
containing vermiculite and an alkali bufferjmalt extract
solution for up to 16 wk. Board types tested included singleor 3-layer softwood or hardwood/softwood PF, melamine,or
isocyanate adhesive boards with or without preservative
treatment (agent unspecified). Fungi evaluated for suitability
as test organisms for inoculation included: (a) Gloeophyllum
trabeum; (b) Trametes [Coriolus} versicolor; (c) Stereum
sp.; (d) Sei'pula /acrymans {lacrimansj; (e) Poria placenta;
(/) P. vaillantii; and (g) Lentinus cyathiformis. On the basis
of these studies, (a), (b), and (c) are recommended as test
fungi for boards made with any of the 3 adhesives tested; (d)
is suitable for use on melamine or isocyanate boards.
958 BELL, J. Slash and burn in the dry rot jungle. New
Scientist (1984) No.l406, 12-16 [En]
A unique effort to eradicate dry and wet rot from the
Royal Pavilion, Brighton by controlling and monitoring the
building's enVironment has implications for the remedial
timber preservation industry. The con_ventional slash-andburn treatment of fungal infestations is a result of the
insistence of building societies for a 30-year guarantee for
timber preservation work. A more scientific approach would
require much less drastic action.
959 BRUCE, k; AUSTIN, W. J.; KING, B. Control of
growth of Lentinus lepideus by volatiles from Trichoderma.
Transactions of the British Mycological Society (1984) 82
(3) 423-428 [En, 18 ref., 3 fig., 2 tab.] Dundee Call.
Techno!., Scotland, UK.
Of fungi isolated· from creosoted wood, only T. spp.
released volatiles which were fungistatic or fungicidal to 2 L.
Jepideus strs. Other basidiomycetes tested were mainly
unaffected by volatile production. The results are discussed
in relation to biological control of decay in creosoted
transmission poles using T. spp.
960
BUTIN, H.; AQUILAR, A. M. Blue--stain fungi on
Nothofagus from Chile - including two new species of
Ceratocystis Ellis & Haist. Phytopathologische Zeitschr1jt
(1984)
109 (!) 80-89 [En, de, cs, 8 ref., 4 fig.] lost.
Pflanzenschutz · im Forst, Hann. MUnden, German Federal
Republic.
Four Ceratocystis spp. with their anamorphs, isolated
from bark, wood and timber of various Nothofagus spp. in
Chile are described and illustrated. C. piceae and C. pilifera
were responsible for intense blue staining in timber of N.
pumilio; 2 new spp., C. nothofagi and C. valdiviana are
described from native stands of different Nothofagus spp.
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causing less intensive discoloration· in bark and wood of dead
trees.
Insect attack
961 BROWNE, F. G. Bark beetles and ambro~ia. beetles
(Coleoptera, Scolytidae and Platypodidae) intercepted at
Japanese ports, with descriptions of new species, VII. KontyU
(1983)
51 (4) 554-572 [En] 19, Vivienne Close,
Twickenham, Middlesex, United Kingdom.
Nine new scolytid and 17 new platypodid species,
found in timber at ports in Japan, are described. Some
taxonomic changes to other species are also proposed.
962 SAJAP, A. S.; SAfiRI, M. H. Responses to wood and
wood extracth·es of Neobalanocarpus heimii and Shorea
ova/is by the drywood termite, Cryptotermes cynocephalus
(lsoptern: Kalotermitidne). Pertanika (1983) 6 (3) 28-31
[En, my, 13 ref.] Faculty of Forestry, Universiti. Pertanian
Malaysia, Serdang, Selangor, Peninipsular Malaysia.
Pseudergates. of Cryptotermes cynocephalus Light
collected from infested. structural timber in a rural house in
Selangor, Peninsular Malaysia, were allowed access to wood
blocks and wood extracts from Neobalanocarpus heimU and
Shorea ova/is in the laboratory. Termite survival and wood
consumption were significantly higher on S. ova/is than on
N. heimii. Survival and feeding responses obtained in
bioassays with sawdust, extracted sawdust and filter paper
treated with the extracts indicated that secondary
components present in the wood contributed to the variation
in relative susceptibility of different woods to termite attack.
963 BACIU, G. [Wood resistance test to termite attack.]
Tcstarea rezisten~ei lemnului Ia atacul termitelor. Industria
Lemnului (1980) 31 (I) 39-44 [Ro, ru, en, fr, de, 21 ref., 3
pl. BLL]
BACIU, G.; BACIU, D.; LAZARESCU, C.; STANCA,
964
0. (Degradation of stored hardwood by xylophagous insects
and new chemicals for the prevention and control of their
attack.) Deprecierea lemnului de foioase din depozite de
c3.tre insectele xilofage. Prod use chi mice noi ~pentru
prcvenirea atacului !ji combaterea insectelor instalate in lemn.
Industria Lemnului (1981) 32 (I) 45-52 [Ro, en, 7 ref., 2
pl. BLL]
The species studied were: Xyleborus monographus,
Xyloterus dornesticus {Trypodendron domesticum}, Platypus
cylindrus, Cerambyx cerdo, C. scopulii, Plagionotus
arcuatus. Xestobium rufovillosum, Bostrychus capucinus,
Lyctus linearis, Lymexylon dermestoides and L. navale.
965 CYMOREK, S.; POSPISCHIL, R. (Hormone mimics and
chitin-synthesis inhibitors as b!9logically active protecth:e
agents for wood preservation.] Uber Hormonmimetika und
Chitinsynthesehemmer als biologisch wirkende Schutzmittel
fUr den Holzschutz. Holz-Zentralblatt (1984)
110 (34)
524-526 [De, en, 32 ref., 2 pl. BLL] Dcsowag-Baycr
Holzschutz GmbH, Krefeld-Uerdingen, German Federal
Republic.
The chitin-synthesis inhibitors alsystin (triflumuron: N(2-chlorobenzoyl)- N'( 4-trifluormcthoxyphcnyl)urca) and
dimilin (dinubenzuron) were tested, using various methods,
against several species of various insect families. In low
concn., alsystin was very effective against Dinoderus minutus
larvae, Minthea rugicollis, and Zootermopsis nevadensis; it
was le~s effective against Anobium punctatum and
Trogoxylon aequale in the range of concn. tested. Dimilin
was effective against larvae of D. minutus and M. rugicollis.
Results arc also presented of tests against Hylotrupes
bajulus, Lyctus brunneus, _Lyctus africanus. Bostrychus
capucinus, Sitophilus granarius, Heterotermes lndlcola, and
Reticulitermes santonensis. The usc of hormone mimics and
pheromones in wood preservation is discussed.
966 Y AZAKI, Y. Termiticidal extracts from the wood of
Ganophyllum falcatum Bl. Holzforschung (1982) 36 (5)
249-253 [En, de, 3 ref. BLL] Div. Chern. Tech., CSIRO, PO
Box 56, Highett, Vic. 3190, Australia.
Air-dried shavings of G. falcatum wood were
successively extracted in a Soxhlet apparatus with petroleum
ether, diethyl ether' and methanol. Some of the methanol
extracts were then dissolved in cold methanol and this
extract was in turn separated into diethyl ether-, ethyl
acetate-and water-soluble fractions. The cold methanol
insolubles and the water-soluble components had the greatest
toxicity to Coptotermes acinaciformis. Three fractions, A, B

and C were obtained from the water-soluble extract, of
which the highest toxicity was found in A and was associated
with a peak G-9 on a gas liquid chromatograph. The
compound apparently responsible for the termite toxicity did
not belong to the common classes of extractives. Its chemical
properties are discussed.
Marine borer attack
967 SANTHAKUMARAN, L. N. A new record of marine
wood-borer, Lyrodus massa (Lamy) (Mollusca:Teredinidae)
from lndian waters. Journal of the Timber Development
Association of India (1983) 29 (I) 21-24 [En, 12 ref.] For.
Res. Lab., Bangalore, India.
968
ANIL, A. C.; WAGH, A. B. Observation on the
behaYiour of timber in Zuari estuary of Goa. Journal of the
Indian Academy of Wood Science (1982) 13 (2) 75-83 [En,
12 ref., I pl.] Nat. lnst. Oceanography, Dono Paula, Goa
403 004, India.
A study was made of the seasonal variation in marine
borer attack of mango wood panels placed in the Zuari
estuary from Feb. 1981 to Jan. 1982. The effects of temp.,
0 2 content and salinity of the water are discussed. The most
common species observed were Lyrodus pedicellatus,
Nausitora hadleyi and Martesia striata.
969 SANTHAKUMARAN, L. N.; BHASKAR, U. Occurrence
of Bactronophorus thoracites (Gould) (Mollusca: Teredinidae),
a marine wood borer along Goa coast. Journal of the Indian
Academy of Wood Science ( 1982) 13 (I) 40-41 [En, 7 ref.,
I pl.] For. Res. Lab., cfo Nat. Inst. Oceanography, Dona
Paula 403 004 Goa, India.
Presenation
970 TH6RNQVTST, T. [Laboratory studies on the influence
of chemical treatment on stored fuel chip properties.)
Laboratoriestudie av nagra kemiska preparats inverkan ~
br5nslcflisens lagringsbarhet. Uppsatser, Institutionen }Or
Virkes/iira, Sveriges Lantbruksuniversitet (1983) No. 130,
23 pp. [Sv, en, 14 ref., I pl. Projekt, Niimnden for
Energiproduktions-forskning No. 3065-094] Dep. For. Prod.,
Swedish Univ. Agric. Sci., Uppsala, Sweden.
Whole tree chips (43.2% needles, 30.6% wood, 26.2%
bark, twigs etc.) were dipped in one of 7 chemicals and
stored in plastic sacks for 3 months at room temp. (22°C
and varying RH) or at 40°C and 70% RH. Most of the
chemicals increased m.c. and DM loss, but Mitral 48 was
n.s.d. from untreated controls and Cuzol reduced DM loss.
Untreated controls had 3XI07 viable fungal P-articles/kg DM
before storage, which rose to about 3X I 09 after storage.
Cuzol-and Mitral 48-treated chips had no viable fungal
particles present. The other 5 treatments led to a 100 to
I0 000 fold increase in the number Of viable fungal particles.
971
CHAKRA\'ORTY, M.; PURKAYASTHA, R.
P. Effectiveness of some wood presenatives against fungal
decay of Artocarpus chaplasha. Journal of the Indlan
Academy of Wood Science (1982) 13 (I) 21-26 [En, 8 ref.]
Dep. Bot., Univ. Calcutta, India.
Poisoned food tests (where the preservative is
incorporated in the malt agar medium), soil block tests, and
graveyard tests were carried out on 7 water-borne
preservatives, and in the case of the latter 2 tests, on creosote
as well. In each case, the 3 test fungi used were Pycnoporus
sanguineus, Coriolus hirsutus and Trametes dngulata. PCPNa was the most effective water-borne preservative,
inhibiting all fungi when applied at ·a concn. of 0.01 %; P.
sanguineus was the most susceptible. Creosote was more
effective than any of the water-borne treatments.
972 PRESTON, A. F. Dialkyldimethylammonium halides as
wood preservatives. Journal of the American Oil Chemists'
Society (1983) 60 (3) 567-570 [En, 23 ref., 3 tab.] lnst.
Wood Res., Michigan Technol. Univ., Houghton, Mich.
49931, USA.
Lab. decay tests using brown, white and soft rot fungi
(Gloeophyllum trabeum, Jrpex lacteus and unsterile soil) on
wood treated with a series of dialkyldimethylammonium
halides showed that max. fungitoxicity is exhibited by
compounds with alkyl chains of 10 and 12 C atoms. Bromide
salts showed greater activity than chloride analogs. Addition
of certain copper or organic biocides to alkylammonium
compound formulations increased activity, particularly
against soft rot.
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HYDROCARBONS, FUELS AND
LUBRICANTS

BIODETERIORATION ORGANISMS
See also abst. 706

See also abst. 876

Bacteria

PLASTIC POLYMERS

See also absts. 710, 712-714, 724-727, 7S6. 823, 831, 880,
882, 886-887,890-892, 898-901, 905-906, 908, 912, 914-916,
918-919, 921-922, 934-935, 939, 946, 974, 1090

Plastics

977 DABABNEH, B. F. A.; AL-DELAIMY, K. S. Inhibition
of Staphylococcus aureus by garlic extract.
Lebensmittel-Wissenschaft und -Technologie (1984) 17 (I)
29-31 [En, 15 ref.] Baghdad University, Abu-Ghraib, Iraq.
Extracts from the green leaves and from the coleoptiles
were less inhibitory than extracts from the bulbs.

See also abst. 1013

PHARMACEUTICALS AND COSMETICS
973 SARMA, P. Changes in diosgenin content in Dioscorea
tuber during pathogenesis by Fusarium so/ani. Transactions
of the British Mycological Society (1984) 82 (3) 563-564
[En, 7 ref., I fig.] Dif'ectorate of Cinchona, Medicinal
Plants, W. Bengal, Darjeeling, India.
Diosgenin content in tuber tissue of D. prazeri, D.
composita and D. jloribunda infected by F. so/ani increased
during the early phase of infection and then decreased with
incubation time.

CONSTRUCTIONS
Structures and Vehicles

See also absts. 958, 975-976
Transport systems

See also abst. /OJ 3

FOULING
Aquatic surface fouling - marine and freshwater
974 LOEB, G.; BAILEY, C.; WAJAGRASS, S. Variation in
marine microbial attachment preference. International
Biodeterioration Bulletin (1983) 19 (3/4) 79-82 [En, de, cs,
fr, 21 ref., 2 tab.] Naval Res. Lab., Washington, DC, USA.
Two marine bacteria isolated simultaneously exhibited
very different preferences for attachment substrata.
Maintenance in lab. culture caused changes in preference,
while the adhering tendency was retained. Temp. and salinity
also affected preference. These observations emphasize that
preferential colonization of substrata will depend upon the
population of organisms prevailing at the time, and the
possible differences in bioattachment mechanisms.

978 ROSER, D.; NEDWELL., D. B.; GORDON, A. A note on
'plotless' methods for estimating bacterial cell densities.
Journal of Applied Bacteriology (1984) 56 (2) 343-347
[En, 7 ref.] Dep. of Bioi., Univ. of Essex, Colchester C04
3SQ, UK.
Estimates of bacterial cell density were obtained by
measuring the distance of cells from a fixed point in a field
of view. The values were directly correlated with total cell
counts. Although there waS some apparent deviation from a
perfect 1:1 relationship with total counts, as indicated by a
correlation coeff. less than 1.0, there were no significant
differences between the replicated counts of bacteria on
samples of tisSue from the surface of Hypholoma
basidiocarps (P 'less than 0.05). This indicated that the
methods of enumeration were comparable. The distancerelated estimates could readily be obtained from fields of
view with cell densities varying over several orders of
magnitude. It was more rapidly applied, particularly at high
density, and the method was applicable not only to random
cell distributions but also to the non-random distributions
encountered when microbial cells aggregated into microcolonies. The method appears to be particularly well-suited
for automated, digitized, direct counting procedures, as well
as to estimating bacterial numbers on membrane filters and
natural substrates.
979
SHAW, B. G.; HARDING, C. D.
A numerical
taxonomic study of lactic acid bacteria from vacuum-packed
beef, pork, lamb and bacon. Journal of Applied Bacteriology
(1984) 56 (I) 25-40 [En, 44 ref., 4 fig., 4 tab.] ARC Meat
Res. Inst., Langford, Bristol, UK.
The study, using 79 unit characters was performed on
100 isolates of lactic acid bacteria. Apart from 6 strs., the
others fell into 3 clusters. Of the 2 largest clusters, I
contained 57 strs. which were provisionally identified with
Lactobacillus sake or L. bavaricus according to the lactic
acid isomer produced. The other cluster contained 31 strs.
which were not identifiable with any described. spp. The,
division of nearly all the sti"eptobacteria into 2 clearly
defined clusters has resolved problems which have existed in
the classification of lactic acid bacteria from vacuum-packed
meat.

975
WATSON, R. D.; MINTER, D. W.; McKELVIE, A.
D. Dense growth of Deuteromycetes on and around bonded
distillery warehouses in Scotland. Bulletin of the British
Mycological Society (1984) 18 (!) 57-58 [En, I ref.] North
of Scotland Coli. Agric., Aberdeen, UK.
It was found that the dark stains which develop on
bonded distillery warehouses in Scotland are caused by a
number of fungi. It is suggested that growth is due to the
presence of evaporated alcohol which provides a source of
readily available carbohydrate.

980 PAINTING, K. A.; KIRSOP, 8. A note on the presence
of novel DNA species in the spoilage yeasts
Zygosaccharomyces bailii and Pichia membranaefaciens.
Journal of Applied Bacteriology (1984) 56 (2) 331-335
[En, 22 ref., 2 fig.] Natn. Collection of Yeast Cultures, ARC
Food Res. lnst., Norwich, UK.
Two novel covalently closed circular DNA species of
5.4 and 6.0 kilobases were detected in strs. of Z. bailii with a
rapid small scale isolation procedure. The 5.4 kb species was
found in 4 strs. and both species were found in 3 strs. A
novel, covalently-closed circular DNA species of 6.9 kb was
detected in 4 of 12 strs. of P. membranaefaciens. Plasmid
DNA (2 ~m) (that is CCC DNA of approximately 6 kb in
Saccharomyc!es cerevisiae) was detected in 38 of 40 strs. of
S. cerevisiae confirming reports of the widespread
distribution of this plasmid.

976 ANON. Scottish councils redecorate to cure mould.
New Scientist (1984) No. 1407, 20 [En]
One in five homes owned by Scottish local authorities
suffers from mould and condensation. Scottish councils
treatment of cleaning and redecorating is a waste of time
and money unless moisture levels in the air of the home are
reduced first.

981
VAAMONDE, G.; CHJRIFE, J.; SCARMATO,
G. Inhibition of Staphylococcus aureus growth in laboratory
media of water activity adjusted with polyethylene glycols.
Journal of Food Science (1984) 49 (I) 296-297 [En, 10
ref., 2 fig.] Departamento de Quimica Org3nica
(Microbiologia de Alimentos), Universidade de Buenos Aires,
Argentina.

Terrestrial surface fouling
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No growth of S. aureus strs. ATCC 6538P and S-6
was observed in any of the polyethylene glycols (PEG-200 or
PEG-400) at or below a. about 0.93. Str. C-243, however,
showed slow growth in PEG-400 at aw=0.93 although was
inhibited at a.=0.92; in the case of PEG-200 growth
inhibition of this str. was observed at aw=0.93. All strs.
showed good growth (either in PEG-200 or PEG-400) at
a.=0.96. The results confirm that PEG-200 and PEG-400
have a bactericidal effect on S. aureus cells that cannot be
explained solely in terms of lowering of aw.
982
RICO-MUNOZ, E.; DAVIDSON, P. M. Effect of
calcium and magnesium on the antibacterial activity of
phenolic antioxidants against Staphylococcus aureus AlOO.
Journal of Food Science (1984) 49 (I) 282-283 [En, .10
ref., 2 tab.] Dep. Food Technol. & Sci., Tennessee Univ.,
P.O. Box 1071, Knoxville, Tenn. 37901-1071, USA.
Butylated hydroxanisole (BHA) at 150 p.p.m. and
tertiary butylhydroquinone (TBHQ) at 100 p.p.m. were
tested a~ainst S. aureus AIOO in the presence of 50 and 100
mM Ca + or Mg 2+. The inhibitor activity of BHA was
increased by the presence of Ca2+ but not MgH in the
suspending buffer. An increase in Ca2+ cone. did not -cause
additional increase in the activity of this compound. With
TBHQ, there was no apparent increase in antibacterial
activity by the presence of either Ca2+ or .Mg2+.
983

JOHNSON,

K. M.; NELSON,

C. L.; BUSTA, F.

F.

Influence of heating and cooling rates on Bacillus cereus
spore survil'al and growth in a broth medium and in rice.
Journal of Food Science (1984) 49 (I) 34-39 [En, II ref., 6
fig., 3 tab.] Dep. Food Sci. & Nutrition, Univ. Minnesota,
St. Paul, Minn. 55108, USA.
Survival, spore germination and growth of emetic and
diaorhoeal type strs. of B. cereus were evaluated in broth and
rice media during heating and cooling. Samples were heated
to 80'C (20 C' /h or 40 C' /h) or 90'C (c. 900 C' /h) prior
to cooling to IO'C (5 C' /h or 10 C' /h). Following heating
to 80°C growth occurred during 5 co /h cooling. After
heating to 90°C inactivation of 3 strs. occurred during
cooling from 90° to 80°C and again from 50° to 40°C.
Great variability was observed among the responses of the 4
strs. Emetic strs. exhibited greater survival than did
diarrhoeal strs. Rice reduced low temp. inactivation and did
not favour emetic strs. Significant 2-and 3-way interactions
existed among media, strs. and heating and cooling rates.
Fungi

See also absts. 715, 718, 720, 773, 801, 815, 819, 827, 833,
842-854, 862-863, 865, 870, 874, 880, 886, 902, 947,
956-958, 970-972, 975
984 HOTTERMANN, A.; NOELLE, A. Characterization and
regulation of cellobiose dehydrogenase in Fornes annosus
[Heterobasidion annosum]. Holzforschung (1982) 36 (6)
283-286 [En, de, 16 ref. BLL) Forstbotanisches Ins!., Univ.
GOttingen, German Federal Republic.
·Results of studies on Heterobasidion annosum cultures
show that cellobiose dehydrogenase is secreted into the
medium with the highest specific activity at the beginning of
growth. In the case of cellobiose and lignosulphonate
substrates both being present, there was a second peak of
specific activity after the stationary Rhase of growth had
been established. The secretion of cellobiose dehydrogenase
was induced by both cellobiose and lignosulphonate. The
enzyme protomer has a mol. wt. of 70 000, as determined by
gel chromatography on Sepharose CL-68, but tends to form
tetrameric aggregates. It has an isoelcctric point of 7.0 and
binds to Concanavalin-A, indicating the presence of a
carbohydrate moiety in the enzyme.
985
ROBINSON, P. M.; KENNEDY, R. Sunhal of
arthrospores of Geotrichum candidum at sub-zero
temperatures. Transactions of the British Mycological
Society (1984) 82 (4) 697-705 [En, 22 ref., 9 fig.] Dep.
Bot., Queen's Univ., Belfast BT7 INN, UK.
Viability declined when arthrospore suspensions were
cooled to -27°C and viability was similar with or without
added nutrients in the recovery medium. Storage at -27°
resulted in a further fall in viability and the induction of an
exogenous nutrient requirement for germination in part of
the arthrospore population. Arthrospores produced on a
range of media did not differ significantly in susceptibility to
cold storage but those from 1-day-old cultures were less

susceptible than those from older ones. Viability was constant
when assessed in a range of recovery media, but was further
reduced when sucrose, sodium chloride, sodium lauryl
sulphate or 2,4-dinitrophenol was added. It was concluded
that cold treatment may cause membrane damage resulting
in leakage of nutrients essential for germination and that this
necessitates; for part of the population, a requirement for an
exogenous supply of nutrient for repair and subsequent
germination.
986 THOMPSON, D. P.; ERIBO, B. E. Extracellular enzyme
production by Rhizopus and Mucor species on solid media.
Canadian Journal of Microbiology (1984) 30 (I) 126-128
[En, fr, 10 ref., I tab.) Bioi. Dep., Southern Univ., Baton
Rouge, La. 70813, USA.
In studies using solid media to determine presence or
absence of extracellular enzyme production in the 2 gen. of
fruit rot fungi, phosphatase was released into the medium by
all test spp. (highest levels by R. oryzae. R. tritici, M.
mucedo and M. piriformis). Protease, urease, ribonuclease,
pectic lyase and polygalacturonase, at varying levels of
activity were detected in most of the fungi in the medium.
987
KUMBHOJKAR, M. S. Enumeration of Indian
osmophilic and osmotolerant yeasts. Kavaka (1983) 11,
55-58 [En, 12 ref., I tab.) Maharashtra Ass. for the
Cultivation of Science, Poona-4, India.
Screening of various sugary and saline substrates
yielded 193 isolates of osmophilic and osmotolerant yeasts.
Osmophilic yeasts occur mostly as spoilage organisms in a
wide range of substrates. Taxonomic studies of the isolates
revealed occurrence of a new genus, four new spp., two new
vars. and 28 known spp. that are first reports from India.
988
CONNER, 0 ..E.; BEUCIIAT, L. R. SensitiYity of
heat-stressed yeasts to essential oils of plants. Applied and
Environmental Microbiology (1984) 47 (2) 229-233 [En, 19
ref., 7 fig.] Dep. Food Sci., Georgia Univ. Agric. Exp. Sta.,
Ga., USA.
Eight strs. of yeasts (Candida lipolytica,
Debaryomyces hansenii, Hansenula anoma/a, Kloeckera
apicu/ata, Lodderomyces elongisporus. Rhodotorula rubra,
Saccharomyces cerevisiae and Torulopsis [C.] g/abrata}
were examined for changes in sensitivity to 8 essential oils of
plants after being sublethally heat stressed. It was
demonstrated that the yeasts exhibit increased sensitivity
after being heat stressed. The oils are present in some foods
at levels shown to cause lethal effects on heat-injured cells.
The influence of essential oils on reducing populations of
yeasts in thermally processed foods should not be minimized.
989 CONNER, D. E.; BEUCHAT, L. R. Effects of essential
oils from plants on growth of food spoilage yeasts. Journal
of Food Science (1984) 49 (2) 429-434 [En, 24 ref., 3 fig.,
4 tab.] Univ. Georgia, Experiment, Ga., USA.
Thirty-two essential oils from plants were screened for
inhibitory effects on 13 food-spoilage and industrial yeasts.
Of these, essential oils of allspice, cinnamon, clove, garlic,
onion, oregano, savory and thyme were most inhibitory. Oils
were subsequently tested for their effect on biomass
production and pseudomycelium formation of eight genera of
yeasts. Garlic oil was a potent inhibitor of yeast growth at
concentrations as low as 25 p.p.m. The oils of onion, oregano
and thyme were also strongly inhibitory.
Imertebrates

See also absts. 967, 969
Insects

See also absts. 709, 757-762, 770-771, 787, 792, 795, 826,
834, 96/, 963-965, 1015-1019, /089
990 MILLS, K. A. Resistance to the fumigant hydrogen
phosphide in some stored-product species associated with
repeated inadequate treatments. Mitteilungen der Deutschen
Gesel/schaft fiir Allgemeine und Angewandte Entomologie
(1983)
4 (1/3) 98-101 [En, de, 8 ref.) Ministry of
Agriculture, Fisheries and Food, Slough Laboratory, Slough,
Berks., SL3 7HJ, United Kingdom.
Strains of 5 species of stored-product beetles were
collected from warehouses in Bangladesh that had a history
of failed fumigations with phosphine. Adults were tested in
the laboratory using various phosphine concentrations in air
at various exposure periods. Strains of all the test species
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were highly resistant except those of SUophilus oryzae (L.),
in which resistance was very low. The strains of Rhyzopertha
dominica (F.), Oryzaephilus surinamensis (L.), Cryptoles/es
Jerrugineus (Steph.) and Tribolium castaneum (Hbst.)
survived fumigation at concentration X time products 100,
40, 14 and 16 times as high, respectively, as those necessary
for the control of susceptible adults. This is the 1st record of
phosphine resistance in C. ferrugineus, and the levels of
resistance found in R. dominica, 0. surinamensis and T.
castaneum were much higher than those previously reported
from other countries.
991 COGAN, P. M. Use of pheromones to detect stored
product moths in premises in the UK. Mitteilungen der
Deulschen Gesellschafl fiir Allgemeine und Angewandte
Entomologie (1983) 4 (1/3) 108-110 [En, I ref., 3 fig.)
Ministry of Agriculture, Fisheries and Food, Slough
Laboratory, Berks., SL3 7HJ, United Kingdom.
The female sex pheromone (92,12£)-9, 12tetradecadienyl acetate has been used as a lure in traps to
detect and monitor lepidopterous pests of stored products
such as Ephestia elutella (Hb.), E. cautel/a (Wik.) and E.
kuehniella Zell. in the United Kingdom since the late 1970s.
Tests in 1980-81 in nour mills showed that funnel traps
were as effective as sticky traps in monitoring infestation by
E. kuehniella and resulted in more specific catches of males.
992
STRATIL, H.; REICHMUTH, C.
(Use of
cold-susceptibility of stored-product moths (Pyraloidea) for
their control.] Ausnutzung der Kiiltcempfindlichkeit
vorratsschiidlichcr Motten (Pyraloidea) zu ihrer Bekiimpfung.
Mitteilungen der Deutschen Gesellschaft fiir Allgemeine und
Angewandte Entomologie (1983) 4 (1/3) 111-115 [De, en, 6
ref., 4 fig.] Institut filr Vorratsschutz, Biologische
Bundesanstalt fiir Land- und Forstwirtschaft, D-1 000 BCrlin
33.
During a laboratory study carried out in Berlin, eggs
of Plodia interpunctel/a (Hb.) and Ephestia cautel/a (Wik.)
were shown to be relatively cold-susceptible and died at
moderately low temperatures of I-I4°C. The threshold
temperature for hatching was lower for older than for
younger eggs of E. cautel/a. Some development occurred at
temperatures slightly below the upper limit, but when the
temperature fell further to 8 and 6°C, respectively,
development ceased almost entirely. The exposure time
necessary for complete mortality of eggs of the 2 species was
generally longer at 5 than at 10°C but decreased at still
lower temperatures.
993
REICHMUTH, C. !The effect of gas concentration
ratios corresponding to those used in practice on the mortality
of grain beetles (Sitophilus granarius) under phosphine
fumigatiOn.]
Einfluss praxisentsprechcnder
Gaskonzentrationsverhffltnisse auf die Mortalitat von
Kornkiifcrn
(Sitophilus
granarius)
bei
Phosphorwasserstoffbcgasungen. Mitteilungen der Deutschen
Gesellschaft fiir Allgemeine und Angewandte Entomologie
( 1983) 4 (I /3) 116-119 [De, en, II ref., 2 fig.] lnstitut fUr
Vorratsschutz, Biologische Bundesanstalt fiir Land- und
Forstwirtschaft, D-1 000 Berlin 33.
The effect of the concentration profile of phosphine on
the mortality of adults of the stored-grain pest Sitophilus
granarius (L.) was studied in the laboratory in Berlin Linder
simulated field conditions at 20°C and 70% RH. The
fumigation chamber containing an initial dosage of 6 g
phosphinefm 3 was purged with air at a rate of 5% of the
chamber volume per hour. All adults were dead after 48 h.
The integral of the concentration curve (the integral lethal
dosage) was 74.4 g per hfm 3, corresponding to a mean
concentration of 1.55 g per h/m 3 • At this constant
concentration, complete mortality occurred after 10 h
(LDIOO = 15.5 g per h/m 3 ). Within 48 h, complete
mortality was observed at a constant concentration of 0.08 g
phosphinefm 3 (LDIOO = 3.8 g per hfm 3). The shape of the
fumigation characteristic considerably influenced adult
mortality.
994 KLINGAUF, F.; BESTMANN, H. J.; VOSTROWSKY, 0.;
MICHAELIS, K. [The effect of ~.ssential oils on insect pests.]
Wirkung von 3therischen Olen auf Schadinsekten.
Mitteilungen der Deutschen Gesellschaft fiir Allgemeine und
Angewandte Entomo/ogie (1983) 4 (1/3) 123-126 [De, en, 3
ref., I fig.] lnstitut filr Biologischc Schadlingsbek3mpfung,
Biologische Bundcsanstalt fiir Land- und Forstwirtschaft,
D-6100 Darmstadt, German Federal Republic.
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The effects of 16 essential oils and 7 of their main
components against Metopo/ophium dirhodum (Wik.) and
the stored-product pests Sitotroga cerea/el/a (01.) and
Acanthoscelides obtectus (Say) were studied in the
laboratory in the German Federal Republic. The vapours of
most of the chemicals tested were highly toxic, and their
range of effectiveness showed some variations in relation to
the species tested. A. obtectus was the least susceptible and
S. cerea/ella the most susceptible of the test insects. The
most effective oils were those of peppermint, thyme and
cinnamon, which caused more than 90% mortality of S.
cerealella after 3 h at 6Jtl/litrc air.
995 TUN(\l 1.; NAVARRO, S. Sensitivity of Tribolium
castaneum eggs to modified atmospheres. Entomologia
Experimenta/is et Applicata (1983) 34 (3) 221-226 [En, fr,
21 ref., 2 fig.] Agricultural Research Organization,
Department of Stored Products, Volcani Center, Bet Dagan,
Israel.
Eggs of Tribolium castaneum (Hbst.) were exposed to
modified atmospheres-for 0-96 hr at 26°. The effect on egg
mortality was determined by exposure to low oxygen
atmospheres at 3 different relative humidities, and also at 4
different carbon dioxide concentrations at about 50% relative
humidity. Relative humidity had only a limited effect on
survival of eggs exposed to low oxygen concentrations.
Complete mortality was observed in atmospheres of 2% and
4% oxygen in nitrogen with relative humidities of 20%, 50%
or 95%. While at 6% oxygen, only at 20% relative humidity
was complete mortality obtained over the 96 h exposure
period. At 40% carbon dioxide and 50% relative humidity, at
all tested concentrations of oxygen (4% to 15%), complete
mortality was obtained. The implications of these findings for
the protection of stored grain are briefly discussed.
996
HODGES, R. J.; HALL, D. R.; GOLOB, P.; MEIK,
J. Responses of Prostephanus truncatus to components of
the aggregation pheromone of Rhyzopertha Jominica in the
laboratory and field. Entomologia Experimentalis et
Applicata (1983) 34 (3) 266-272 [En, fr, 9 ref., 3 fig.]
Storage Department, Tropical Development and Research
Institute, Slough, UK.
Laboratory and field studies have been made of the
responses of adults of a Tanzanian strain of the stored grain
pest Prostephanus lruncatus (Horn) to 2 components of the
aggregation pheromone of Rhyzopertha dominica (F.):(±)1-methylbutyl (E)-2-mcthyl-2-pentenoate and ( ± )-1methylbutyl (E)-2,4-dimethyl-2-pentenoate, known as
dominicalurc 1 and dominicalure 2 respectively. In the
laboratory in the United Kingdom, these compounds were
tested individually and as a 1:2 mixture; P. truncatus
responded most strongly to dominicalure 2 alone. All three
treatments were compared in a field trial in Tanzania to
monitor both R. dominica and P. truncalus in farm maize
stores .. Dominicalure 1 or a mixture of I and 2 were both
highly effective for trapping R. dominica. In contrast,
dominicalure 2 trapped more P. truncatus than the other
treatments and was about as effective as visual inspection at
demonstrating the presence of the beetle in stores.
Dominicalure 2 could form the basis of a monitoring
programme for P. truncatus in East Africa.
997
HASAN, S. B.; DEO, P. G.; MAJUMDER, S.
K. Synergistic effect of some organophosphorus pesticides
on the toxicity of Nexion to four stored grain insect pests.
Pesticides (1983) 17 (6) 9-11 [En, 9 ref.. I fig.] Discipline
of Infestation Control and Pesticides, Central Food
Technological Research Institute, Mysore 570013,
Karnataka, India.
Bromophos (Nexion), 5 other organophosphorus and 2
organochlorine insecticides were tested as dry films in the
laboratory in India for their toxicity to the stored grain pests
Sitophi/us oryzae (L.), Tribolium castaneum {Hbst.),
Rhyzopertha dominica (F.) and Callosohruchus chinensis
(L.). Dichlorvos (DDVP) was the most and malathion the
least toxic to all 4 test insects, and S. oryzae was the most
susceptible and R. dominica the most resistant species to all
the test insecticides. In tests of the synergistic effects on
bromophos of sublethal amounts of the other insecticides.
only 3 compounds with a structure similar to that of
bromophos (malathion, parathion-methyl and fenitrothion
(Sumithion)) had marked synergistic effects.
998 THOMAS, M. C.; WOODRUFF, R. E. First records of a
stored products pest, Oryzaephilus acuminatus Halstead,
from the western hemisphere (Coleoptera: SilYanidae).
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Entomology ·Circular, Division of Plant Industry, Florida
Department of Agriculture and Consumer Services ( 1983)
No. 257, 4 pp. [En, 4 ref., 6 fig.] Florida State Collection of
Arthropods, Gainesville, FL 32602, USA.
Notes are given on the morphology, biology, food·
plants (and stored plant products), distribution and taxonomy
of Oryzaephilus acuminatus Halstead, which was discovered
in stored neem seeds (Azadirachta indica) .imported from
India by a commercial nursery in Fort Myers, Florida, for
their reputedly insecticidal properties. The storage area was
fumigated with 98% methyl bromide and 2% chloropicrin,
and· the adjacent greenhouse and nursery were treated with
methomyl (Lannate) and chlorpyrifos (Dursban),
respectively; after this no beetles were found. This is the first
record of 0. acuminatus in New World. A key is given to
distinguish it from 0. surinamensis (L.) and 0. mercator
(Fauv.), both of which are stored·products pests found in
Florida.
999 STANEVA, E. [Some biological characteristics of the
four-spotted bean weevil Cal/osohruchus maculatus F.]
Rasteniev'dni Nauki (1983) 20 (8) 110-121 [Bg, en, ru, 14
ref., 4 fig.] Institut za Zashcbita na Rasteniyata, Kostinbrod,
Bulgaria.
.
Some biological characteristics of Cal/osobruchus
maculatus (F.), a pest of stored pulses, wCre studied in the
laboratory in Bulgaria. Two flight peaks were observed, the
1st with the greatest number of normal individuals and the
2nd with the greatest number of individuals of the active
form. Adults were sexually mature when they emerged and
did not require maturation feeding. Individuals of the 2
forms could mate and produce viable progeny. Females of
the normal form each laid 30-98 eggs, while those of the
active form laid 15-48 eggs. In the normal form, the
lifespan of males was 6-14 days and that of females 7-12
days. The duration of embryonic development was the same
for both forms and the fastest development (3-4 days) was
observed at 33.2°C. The most favourable temperature for
development of larvae of the normal form was 26.9-33.2°C
and for pupal development 33.2°C. The total duration of
development was longer in the active form than in the
normal one.
1000 FRIEDLANDER, A.; NAVARRO, S. (The influence of
controlled atmospheres on glutathione levels in pupae of
Ephestia cautel/a (Wik.).] In Progress report for the year
I981J82 of the Stored Products Division. Bet Dagan, Israel;
Institute for Technology and Storage of Agricultural
Products (1983) 9-12. II [He, en, 9 ref.]
The exposure of pupae of Ephestia cautel/a (Wlk.) in
the laboratory in Israel to atmospheres rich in carbOn dioxide
resulted in a significant reduction in glutathione levels. This
marked reduction did not increase when the pupae were
exposed for more than 24 h. The effect of this on control of
the pest with fumigants such as methyl bromide is discussed.
1001 LAZAROVICI, P.; SHAPIRA, D.; PISAREV, V.; SHAAYA,
E. [Mode of action of Altosid in Ephestia cautella. 4. Its
effect on metamorphosis and ecdysteroid levels in the last
larval instar.J In Progress report for the year 1981/82 of the
Stored Products. Division. -Bet Dagan, Israel; Institute for
Technology and Storage of Agricultural Products (1983)
13-20, Ill (He, en, 7 ref., 3 fig.]
When methoprene (ZR-515) was applied to final-instar
larvae of Ephestia cautella (Wik.) in the laboratory in
Israel, there appeared to be a correlation between the
ecdystcroid titre and the critical period of sensitivity to the
compound; a small ecdysteroid peak 5 days. before pupation
appeared to be responsible for a transition from inhibition to
defective metamorphosis. Larvae treated with methoprene 2
days before the appearance of this peak showed an
immediate reduction in ecdysteroid levels, followed by
cyclical, successively reduced titres over a period of 20 days,
followed by a diapause-like stage of developmental arrest.
The failure of the treated larvae to acquire the high level of
ecdysteroids characteristic of the metamorphic stage may
explain the inhibition of metamorphosis.
1002
DIAS, R.; NAVARRO, S. :[Induced tolerance of
Sitophilus oryzae adults to carbon dioxide.] In Progress
report for the year J981J82 of the Stored Products Division.
Bet Dagan, Israel; Institute for Technology and Storage of
Agricultural Products (1983) 27-33. V [He, en, 10 ref., 2
fig.]
'
When adults of Sitophilus oryzae (L.) were exposed in
the laboratory in Israel at 26•C and 100% RH to 40%

carbon dioxide in air for 7 successive generations or 75%
, carbon dioxide in air for 9 successive generations, tolerance
of carbon dioxide increased progressively but at a low level,
reaching factors of 3.0 and· 2.3, respectively.
1003
PISAREV, V.; CARMI, Y.; SHAAYA, E. (Use of
pheromones for monitoring moth populations in flour mills.]
In Progress report for the year 1981/82 of the Stored
Products Division. Bet Dagan, Israel; Institute for
Technology and Storage of Agricultural Products (1983)
35-39, VI [He, en, 2 ref., I fig.]
In studies in 3 flour mills in Israel on the use of the
sex pheromone (9Z,l2E)-9,12-tetradecadienyl acetate to
monitor phycitine moths, catches were high, especially of
Ephestia kuehniella Zell. In an area that was used for
storing wheat, the dominant moth was E. cautella (Wlk.).
1004 NAVARRO, S.; CALDERON, M. (The sensitivity of
Triholium castaneum (Hbst.) eggs to controlled atmospheres.]
In Progress report for the year 1981/82 of the Stored
Products Division. Bet Dagan, Israel; Institute for
Technology and Storage of Agricultural Products (1983)
41-50, VII [He, en, 18 ref., 2 fig.]
'
Eggs of Tribolium castaneum (Hbst.) were exposed in
Israel to controlled atmospheres for up to 96 h at 26°C. The
combined effect on egg mortality of low oxygen and high
carbon dioxide levels was i'nvestigated. Complete mortality of
the eggs was recorded at 4% oxygen in nitrogen atmospheres
at relative humidities of 20-95%. An atmosphere containing
40% carbon dioxide resulted in complete mortality within 72
hat all oxygen concentrations tested (4-15%).
1005
KUMAR, J.; BHATIA, S. K. Comparison of the
biology of strains of Triholium castaneum (Herbst) resistant
and susceptible to lindane. Indian Journal of Agricultural
Sciences (1983) 53 (7) 578-581 [En, 14 ref.] Department of
Entomology·Apiculture, Himachal Pradesh Krishi Vishwa
Vidyalaya,College of Agriculture, SNS Nagar, Solan,
Himachal Pradesh 173 230, India.
In laboratory studies in India, a strain of the stored·
product pest Tribolium castaneum (Hbst.) resistant to
lindane was selected by exposing the tenebrionid to
increasing concentrations of the toxicant in the rearing
medium for 69 generations. The biology of 2 such resistant
lines reared on medium containing 1000 and 1500 p.p.m.
lindane was compared with that of a susceptible strain. The
resistant strains reared with or without insecticidal pressure
had a development period that was 3-4 days shorter than
that of the susceptible strain. The fecundity of the resi~tant
strains waS not impaired. After prolonged exposure to
lindane, the beetle had become biologically superior by
having significantly faster development.
1006 GOTH!, K. K.; TAMHANKAR, A. J.;, RAHALKAR, G.
W. Influence of larval diapause on male .response to female
sex pheromone in Trogoderma granarium, Everts (Coleoptera:
Dermestidae). Journal of Stored Propucts Research (1984)
20 (2) 65-69 [En, 16 ref., 3 fig:] Biology and Agriculture
Division, Bhabha Atomic Research Centre, Trombay,
Bombay 400085, India.
The influence of temperature-induced larval diapause
on the response of adult males of the stored-product pest
Trogoderma granarium Everts to female sex pheromone was
studied in the laboratory in India. As compared with males
that had not undergone diapause, the post·diapause males
showed reduced response to the pheromone source and this
response decreased progressively in relation to the length of
time the larvae had been in diapause. This reduction in male
response was associated with an increase in the pheromone
concentration required for maximum response (30 J.LI as
compared with IOJ,Ll for non-diapause males).
1007
IMURA, 0.; NAKAKITA, H. The effect of
temperature and relative humidity on the development of
Tribolium freemani Hinton (Coleoptera: Tenebrionidae).
Journal of Stored Products Research (1984) 20 (2) 87-95
[En, 27 ref., 3 fig.] Stored-Product Entomology Laboratory,
National Food Research Institute, Ministry of Agriculture,
Forestry and Fisheries, Tsukuba, lbaraki 305, Japan.
The effects of various combinations of temperature
(12.5-40.0•C) and relative humidity (0-85% RH) on the
developmental rate and mortality of the stored·prod!J.ct pest
Tribolium freemani Hinton kept on wheat feed were studied
in the laboratory in Japan. Eggs did not hatch at 12.5 or
4o•c. The egg period was shortest (3.2 days) at 35•C,
increasing progressively with lowering of temperature to 34.6
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days at l5°C; neither egg hatch nor devdopment were
greatly affected by relative humidity. Larval and pupal
development was completed at temperatures between 20 and
35°C and at all the relative humidities studied. The shortest
median larval-pupal developmental period was 25.7 days at
32.5°C and 84% RH and the highest adult emergence rate
was 98.8% at 27.5°C and 84.7% RH. Pupae could develop at
temperatures between 17.5 and 35 °C; the shortest pupal
period was 5.3 days at 35°C and the loqgest 27.1 days at
l7.5°C. The thermal constants for the egg, larval and pupal
stages and for total development were 66.1, 303.2, 101.7 and
434.2 day-degrees C, respectively, above thresholds of 14.6,
19.4, 15.6 and 19.1"C.
1008 BEll, C. H.; WILSON, S. M.; BANKS, H. J. Studies
on the tOxicity of phosphine to tolerant stages Of Trogoderma
granarium EYerts (Coleoptera: Dermestidae). Journal of
Stored Products Research (1984) 20 (2) 111-117 [En, 30
ref.] Ministry of Agriculture, Fisheries and Food, Slough
Laboratory, Berkshire, United Kingdom.
Tests were carried out in the laboratory in the United
Kingdom at 20 and 30°C and 60% RH to determine the
dosages of phosphine necessary for the control of diapausing
larvae .and eggs of the stored-product pest Trogoderma
granarium Everts. At 20°C, some larvae from each of 4
recently acquired field strains survived a 5-day fumigation
period at a concentration X time product of 164 g per h/m 3•
Under these conditions, larvae from a laboratory colony were
killed after a 4-day period of fumigation at about 120 g per
hfm 3, and eggs by fumigation for 3 days at about 50 g per
hfm 3• Eggs 0-1 days old were the most tolerant sta!Je at
30°C, surviving fumigation for 2 days at 16 g per h/m. At
30°C, larval diapause became unstable and larval tolerance
of phosphine was low. Adults resulting from larvae exposed
to fumigation appeared normal, and if sufficient numbers
emerged together a 2nd generation was produced. Complete
control of larvae of several colonies that had been in
diapause for 20 weeks was obtained by a 4-day exposure
period at 20°C to a mixture of methyl bromide at 2.0 gfm3
and phosphine at 1.4 gfm3, whereas 6 days'exposure was
required when phosphiDe was used alone. To ensure
elimination of all stages of a non-resistant strain of T.
granarium, exposure to phosphine should last 7 days at 20°C
and 4 days at 30°C.

1009
EUROPEAN AND MEDITERRANEAN PLANT
PROTECTION ORGANIZATION. Report of the working party
on stored products. Paris, France; OEPP/EPPO EPPO
Publications, Series C (1983) No. 83, 19 pp. [En, Fr]
The working party was formed from the EPPO
Working Party on Mediterranean Stored Products combined
with that on Tropical Stored Products. Member countries
reported on problems with stored product pests and discussed
their detection, control, and associated regulations.
1010 KHAN, M. W. Y.; AHMAD, F.; AHMAD, 1.; OSMAN,
S. M. Nonedible seed oils as insect repellent. Journal of
the American Oil Chemists' Society (1983) 60 (5) 949-950
[En, 4 ref., 2 tab.] Dep. Hem., Aligarh Muslim Univ.,
Aligarh-202001, India.
Petroleum ether extrats of seeds at 10-1% cone. were
tested for insecticidal activity against stored grain insects,
Tribolium castaneum, in the lab. Of approx. 50 oils tested,
10 showed repellent. antifeedant properties up to I% cone.
Mites
1011 LIDER, 0.; GERSON, U.; NAVARRO, S. (A key for
the identification of mites encountered on stored products in
Israel.] In Progress report for the year /981/82 of the
Stored Products Division. Bet Dagan, Israel; Institute for
Technology and Storage of Agricultural Products (1983)
51-58, V1ll [He, en, 3 ref., 3 fig.]
A key to the most common mites (including
Astigmata, Prostigmata and Mesostigmata) of stored
products in Israel is provided. From a survey carried out
previously, 15 genera were chosen to be included, within
which the most important mites were defined to species.
1012 LIDER, 0.; NAVARRO, S.; GERSON, U. [Effect of
controlled atmospheres on Acarus siro L. adults.] In Progress
report for the year /981/82 of the Stored Products Division.
Bet Dagan, Israel; Institute for Technology and Storage of
Agricultural Products (1983) 59-79, IX [He, en, 28 ref., 6
fig.]

The half-lifespan of adults of Acarus siro L. exposed
at 75% RH in air in the laboratory in Israel was 1 I days at
l5°C and 7 days at 26°C. The effect of reduced oxygen
concentration (2-21%) on mortality was more pronounced at
26 than I5°C. Increasing carbon dioxide concentrations
(0-40%) at 21% oxygen increased mortality, but at the
highest carbon dioxide concentration tested there was no
difference in mortality at the 2 temperatures. There was a
significant interaction among oxygen. carbon dioxide and
exposure time at 26°C, but at high carbon dioxide
concentrations (20-40%) and lOw oxygen (2-6%) no
synergistic effect was found. At 15 °C, 30% carbon dioxide
was sufficient to kill all the mites at all oxygen
concentrations, and similar exposure to 4% oxygen killed all
the mites at all carbon dioxide ·concentrations. At 26°C, 20%
carbon dioxide or 65 oxygen had the same effects. Survival
of the mites was higher at 100 than 75% RH at all
atmospheric conditions tested at l5°C. To obtain complete
mortality in .2 days at 26°C and 75% RH, a combination of
20% carbon dioxide and 6% oxygen was required.
Birds
1013
BARNEA, A.; YOM·TOV, Y. A method to deter
Syrian woodpeckers from drilling holes in plastic irrigation
pipes. Crop Protection (1984) 3 (I) 35-39 [En, 3 ref.] Tel
Aviv University, Tel Aviv, Israel.
Studies on damage caused by Dendrocopos syriacus
were carried out at 4 localities along the coastal plain.
Damage was minimal during the winter but rose sharply
towards the summer. Collapsible irrigation pipes, which
inflate only when water flows into them, were damaged by
the birds but all yellow-painted pipes were undamaged.
Rodents
1014 CONWAY, J. A. The use of brodifacoum formulations
for rodent control treatments against Bandicota hengalensis
in food godowns in Bangladesh. Tropical Stored Products
Information (1984) No. 47, 10·14 [En, es, fr, 3 ref., I fig.,
5 tab.] Trop. Dev. Res. lnst. Storage Dep., Slough, Berks.,
UK.
In a. small scale field trial, wax blocks incorporating
brodifacoum were assessed for palatibility in comparison with
a loose cereal bait base. This was followed by a baiting
treatment using 10 g baits of brodifacoum in a mixed
cerealfsugarfoil base, applied at weekly intervals for 3 wk.
The treatment reduced a heavy B. hengalensis population in
a godown containing a range of alternative food materials,
whereas the wax block formulation was unattractive to this
sp. in this situation.

CONTROL
See also absts. 709. 759. 770-771, 773, 787, 792, 795, 826,
834, 849-853, 990-995, 997-998, /000-/002. 1004'1005,
/008-1010. /OJ 2
lOIS LEVINSON, H. Z. Integrated manipulation of storage
pests inl'ohring insectistasis. Mitteilungen der Deutschen
Gesellschaft fiir Allgemeine und Angewandte Entomologie
(1983)
4 (1/3) 102·103 [En, 3 ref., 2 fig.]
Max-Planck-Institut fiir Verhaltensphysiologie, D-8131
Seewiesen bci Starnberg, German Federal Republic.
The development of integrated control systems against
stored-product pests involving insectistasis (a state in which
·the population density is diminished to the extent that no
significant damage is caused to stored foodstuffs or plant
growth and which can be caused· by the retardation or
interruption of reproduction and development as well as by
reduction of the number of insects in a pest population) is
discussed with particular reference to the use of insectistatics
such as sex and aggregation pheromones,which can be used
both for monitoring and mass-trapping pests in the storage
,
environment.
1016 BEll, C. H.; MilLS, K. A. Special factors affecting
the toxicity of fumigants to insects. Mitteilungen der
Deutschen Gese/lschaft fiir Allgemeine ·und Angewandte
Entomologie (1983) 4 (1/3) 120-122 [En, 3 ref.] Ministry
of Agriculture, Fisheries and Food, Slough Laboratory.
Berks., SL3 7HJ, United Kingdom.
A laboratory study carried out in the United Kingdom
on factors affecting the toxicity of fumigants to stored-
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product pests showed that at. 25°C the m1mmum effective
concentration of methyl bromide was 1.3-3.5 mgflitre,
depending on the species tested. This level fell with a drop in
temperature, and low concentrations tended to be more
effective at low than at high temperatures. At 15 °C, the
minimum effective concentration ranged from about 1
mg/litre for adults of Sitophilus oryzae (L.) to just under 2
mg/litre for adults of Tribolium castaneum (Hbst.). The
minimum effective concentration of the fumigant was also
reduced by prior exposure to a higher concentration or by
the presence of small amounts of phosphine. At high
concentrations, phosphine produced its effect more rapidly at
lower temperatures than at higher ones.

BIODEGRADATION - GENERAL
Legislation and Standardization

See also abst. /034
Economics

See also -abst. 1039
Planning and Plant Design

1017 MALLA REDDY, V. Insecticidal im·estigation of some
mercaptobenzimidazoles & derivatives. Pesticides {1983) 17
(6) 12, 14 [En, 6 ref.] University College of Pharmaceutical
Sciences, Kakatiya University, \Varangal-506009, Andhra
Pradesh, India.
The effectiveness of 2-mercapto-4-nitrobenzimidazole
or 2-mercapto-7-nitrobenzimidazole and their derivatives was
tested in India against the store grain pests Callosobruchus
chinensis (L.) (Bruchus chinensis), Sitophilus oryzae (L.),
Tribolium castaneum (Hbst.), Rhyzopertha do'!linica (F.)
and Stegobium paniceum (L.). The LD50s arc giVen· for the
to compounds tested. The most toxic (to all 5 species) was
4-nitro-1 H-benzimidazole-2-thiol.

See also abst. 1032
1021 GREEN, D. S.; MEISLER, J. Wastewater lab of the
future. Water Engineering and Management (1984) 131 (1)
26-31 [En, 4 pl., 2 fig., 2 tab.] Clinton Bogert Associates,
Fort Lee, NJ, USA.
The testing laboratory ~erving a large plant in NJ,
USA is described as an example of the new sophisticated
laboratory which i's now needed to monitor wastewater
quality.
Specific Plants and Practices

See also abst. 1078
1018
NAVARRO, S.; SHAAYA, E.; SHAPIRA, D. (The
specificity of resistance of stored product insects in Israel.]
In Progress report for the year 1981/82 of the Stored
Products Division. Bet Dagan, Israel; Institute for
Technology and Storage of Agricultural Products (1983)
21-25. IV [He, en, 5 ref.]
When triphenyl phosphate was added to malathion in
the laboratory in Israel it reduced resistance to the
insecticide from a factor of 310 to 1.4 in Tribolium
castaneum (Hbst.), from 9 to 0.9 in Rhyzopertha dominica
(F.) and from 7.9 to 4.5 in Oryzaephilus surinamensis (L.).
These results indicate that for T. castaneum and R.
dominica the resistance is of a malathion-specific type which
can be suppressed totally by inhibitors of carboxylesterasc: In
0. surinamensis it is at least partly unspecific to malathion.
The significance of these findings in selecting new
insecticides to replace malathion as a grain protectant is
discussed.

Analysis and Sampling

See also absts. 1021. 1068

EN VIR 0 NMENTAL POLLUTION
See a/so abst. 1072
Water pollution

See also abst. 1068
Freshwater pollution

See also abst. 1078
1019 PENG, W. K. [Relnth:e toxicity of ten insecticides
against six coleopterous stored-rice insect pests.] National
Science Council Monthly (1983) II (7) 638-644 [Ch, en, 21
ref.] Department of Plant Pathology and Entomology,
National Taiwan University, Taipei, Taiwan.
On the basis of laboratory studies in Taiwan, the
author gives the LD50s and LD90s of I 0 insecticides
(malathion, fenitrothion, etrimfos, dichlorvos, phoxim,
bromophos, chlorpyrifos, pirimiphos-methyl, propoxur and
permethrin) to adults of 6 species of insects pests of stored
rice (Sitophilus oryzae (L.), S. zeamais Motsch.,
Rhyzopertha dominica (F.), Tribolium castaneum (Hbst.),
Oryzaephilus surinamensis (L.) and Cryptolestes ferrugineus
(Steph.)). Adults were exposed to impregnated filter papers
for 4 h, and mortality was recorded after 72 h. Dichlorvos
was the most toxic to all 6 species; propoxur, malathion and
permethrin were the least toxic.

1020 ALLSOPP, C.; ALLSOPP, D. An updated survey of
commercial products to protect materials against
biodeterioration. International Biodeterioration Bulletin
(1983) 19 (3/4) 99-145 [En, de, es, fr, 4 tab.]
By means of a questionnaire, manufacturers were
asked for details of biocides used in the preservation of
materials. Over 30 manufacturers provided details of approx.
250 products. The information is tabulated in several ways
for the convenience of the user. It is hoped that future
updating in some form will be possible.

1022 ANDERSEN, M. M.; RIGET, F. F.; SPARHOLT, H. A
modification of the Trent Index for use in Denmark. Water
Research (1984) 18 (2) 145-151 [En, 30 ref., 9 fig., 2 tab.]
Copenhagen Univ., Hillemd, Denmark.
A new pollution index based on macroinvcrtebrates has
been devised which can be used as a surveillance system in
Danish streams. The index is inspired by the Trent Index
although it was necessary to incorporate 2 new principles.
The pollution indicators Asellus aquaticus and Chironomus
sp. are used as negative taxa, with a negative influence on
the index value, thereby strongly enhancing the utility of the
key groups. Secondly, the taxonomic groups used in the
Trent Index have been replaced by establishing positive and
negative index groups, where the number of negative index
groups is subtracted from the number of positive. Thus, the
utility of the basic principle, increasing pollution effecting
decreasing numbers of taxonomic groups, is enhanced.
1023
WOOD, S.; WILLIAMS, S. T.; WHITE, W.
R. Mierobes as a source of earthy flavours in potable water
- a refiew. International Biodeterioration Bulletin (1983)
19 (3/4) 83-97 [En, de, es, fr, 183 ref., I fig., 5 tab.] Dep.
Bot., Univ., Liverpool, UK.
The possible significance of various microbes, including
actinomycctes, cyanobacteria and fungi, in the pr9duction of
earthy tastes and odourS in potable water is discussed.
Emphasis is placed on those which have been shown to
produce geosmin and methylisoborneol in culture. Evidence
for the production of these compounds in water, sediment,
marginal vegetation and soil is considered. The potential of
these sites as sources of taints in potable wat~r is ;Issessed.
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LIQUID WASTE TREATMENT AND
DISPOSAL
Physical waste treatment

See also absts. /030, 1071
1024 SEVERIN B. F.; SULDAN, M. T.; ENGELBRECHT, R.
S. Effects of iernperature on ultraviolet light disinfection.
Environmental Science and Technology (1983) 17 (12)
717-721 [En, 19 ref., 4 fig., 3 tab.] Dep. Civ. Eng., Illinois
Univ., Champaign, Urbana, Ill., USA.
The response of pure cult.ures . of Escherichia ~oU,
Candida parapsilosis and bactenal v1rus f2 to ultraviolet
light (254-nm) radiation in a batch reactor at pH 6.8 was
studied at 5, 20 and 35°C. Data were analyzed and indicated
that UV disinfection is relatively insensitive to temperature
changes~ This can be considered to be an advantage when
considering UV .as an alternative disinfectant of water or
wastewater to the chemical disinfectaf1.ls such as chlorine or
ozone.
1025 CHUDYK, W. A.; SNOEYINK, "V. L. Biogeneration of
activated carbon saturated with phenol. Environmental
Science and Technology (1984) 18 (1) 1-5 [En, 21 ref., 7
fig., 1 tab.] Dep. Civ. Eng., Illinois Univ., Urbana, Ill., USA.
Bioregeneration of granular activated carbon (GA.C),
under conditions typical of water treatment plant operatton,
is demonstrated conclusively for the first time in the
literature. An increase in adsorptive capacity, resulting from
bacterial removal of material adsorbed on carbon, was shown
to occur in bench-scale GAC columns presaturated with
phenol. Biodegradation of material in the influent stream can
also occur and this too may increase the useful life of the
column.
Chemical waste treatment

See also abst. 1033

BIOLOGICAL WASTE TREATMENT
See also abst. 1025
1026
HALL E. R.; MELCER, H.
Biotechnology
developments f~r the treatment of toxic and inhibitory
wastewaters. [Review]. Biotechnology Advances (1983) 1
(1) 59-71 (En, 44 ref.] Wastewater Techno!. Cent.,
Burlington, Ont., Canada..
. .
This review summanses selected recent contnbuhons to
the development of appropriate biotechnology for toxic
wastewater treatment. Microbiological constraints and
potential solutions are exam. ined .. Assessments of conve~tional
biological processes for contammant control· are- revtewed,
and several new , developments in bioreactor design for
inhibitory wastes are presented.
Composting

See also absr. 1050
1027
MOUBASHER, A. H.; ABDEL-HAFEZ, S. I. 1.;
ABDEL-FATTAH H. M.; MOHARRAM, A. M. Fungi of
wheat and bro~d-bean straw co111posts. II. Thermophilic
fungi. Mycopathologia (1984) 84 (2/3) 65-71 [En, 25 ref.,
. .
4 tab.] Mycol. Lab., Bot._l?ep., Assiut Univ., Egyp!.
Thirteen thermophilic genera and 19 spp. m addttton
to 1 variety of each of Malbranchea pulchella and Humicola
grisea were collected from wheat and broad-bean straw
composts at 45°C. In wheat and broad-bean, all thermophilic
fungi were completely checked between 4-9 days, and 1-8
days composting when the temp. ranged between 58° and
67°C, and 58° and 70°C, repsectively, and r,eappearcd,
represented by Penicillium duponti, Myriococcum albomyces,
Thermomyces lanuginosus and Sporotrichum thermophila,
after 9 or 10 days composting when the temp. decreased to
51.5°-54°C. 'Wheat and broad-bean straw composts were
analysed biochemically to follow the changes ~n ~thana! .and
diastase soluble, hemicellulose, cellulose and hgmn fractions
during composting.
1028 FRANK, R.; KLAUCK, C.; STONEFIELD, K. I. Metal
transfer in vermicomposting of sewage sludge and plant
wastes. Bulletin of Environmental Contamination and

Toxicology (1983) 31 (6) 673-679 [En, 8 ref.,. 3 tab.]
Provincial Pesticide Residue Testing Laboratory, Agncultural
Laboratory, Services Branch, Ontario Ministry of
Agriculture & Food, cfo University of Guelph, Guelph,
Ontario, NIG 2Wl, Canada.
.
A set of guidelines has been developed to prescnbe the
quality of sludge suitable for utilization on foodlands. Among
several criteria used is one based on the available nitrogen to
metal ratio.
A number of sewage sludges do not meet the criteria
and are therefore not acceptable for direct foodland
application. One of the options available for such sludge~ is
the production of compost and one of . these c~mpostm_g
processes involves the use of worms (vermtcompostmg). Thts
study looks at a pilot vermicomposting operation and follows
metal concentrations by batch lot from the sewage sludge to
the final commercial product.
Biological filtration

See also abst. /033
Activated sludge treatment

See also abst. 1079
1029 BARAHONA, L.; ECKENFELDER, W. W. Relationships
between organic loading and zone settling velocity in the
activated sludge process. Water Research (1984) 18 (1)
91-94 [En, 13 ref., 4 fig., I tab.] Vanderbilt Univ., Nashville,
Tenn., USA.
The performance of the activat_ed sludge process. is
functionally dependent on the settling and compaction
pr'operties of the activated sludge. The settling properties of
activated sludges vary markedly depending on the presence
or absence of filamentous organisms and on the process
operating conditions. In this study the process ~as operated
to minimize the presence of filamentous orgamsms and to
investigate the effects of operating process variables, main!y
organic loading. It was fo!-lnd that ov~r the ra~ge of _orgamc
loadings tested, the Z:SV mcreased wtth orgamc loadt~g due
to the size of the sludge noc which was also duectly
proportional .to the organic loading. The ZSV in aerobically
digested sludge was found to decrease with sludge age.
1030 SPECCHIA, V.; GIANETIO, A. Powdered activated
carbon in an activated sludge treatment plant. Water
Research (1984) 18 (2) 133-137 [En, 8 ref., 8 fig., 2 tab.]
Dipartimento di Scienza dei Materiali ed lngegneria Chimica
Politecnico, Turin, Italy.
Addition of powdered activated carbon· (PAC) to the
aeration basin of an activated sludge treatment plant fed
with dye-works wastewaters increases the purifying capacity
of the plant: removal efficiency rises from 55.8 to 75.6%
(COD) and from 78 to 98.5% (BOD,) and th.e nitrificationdenitrification capacity of the system also mcreases. The
sludge growth parameters and the kinetic const_ant of
biological oxidation were determined on the plant wtth and
without PAC. The addition of PAC decreased overall sludge
growth rate and the autooXidation factor, but increased the
biological removal rate of the substrate by about one order of
magnitude.
Anaerobic

diges~ion

See also absts. 1041. 1063, 1075, 1085
1031
ROBBINS, J. E.; ARMOLD, M. T.; WEIEL, J. E.;
RUNQUIST, E. A. Stabilizing effect of acetate salts and
HC03 in digesters receiving high levels of glucose. Canadian
Journal of Microbiology (1983) 29 (10) 1405-1411 [En, fr,
20 ref.] Chern. Dep., Montana State Univ., Bozeman.
Montana 59717, USA.
Anaerobic digesters were fed daily with dairy cattle
manure (5% TS) augmented with 0-20 mM glucose and were
monitored daily for gas vol. and composition and volatile acid
content. Propionate accumulated in digesters th_at were fed
glucose at initial digester concn. of ;;;;;:: 10 mM. Dtgesters that
received 14-20 mM glucose failed, but identical digesters that
received 20 mM glucose plus 10 mM acetate or bicarbonate
did not fail. The sparing effect of bicarbonate was prima'rily
buffering and the similar behaviour of digesters that received
acetate suggest that acetate metabolism ·perhaps provided
additional bicarbonate for buffering. Analyses of H 2 and
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volatile acid concn. during a 6-8 h period following feeding
in digesters fed glucose or glucose + .acetate showed that
propionate and H 2 accumulated simultaneously and that H2
concn. were -s;;;3 p.M. Monitoring [ 13 C]glucose metabolism via
13 C nuclear magnetic resonance indicated that glucose. was
primarily converted to lactate and that the major product
from lactate was propionate in both glucose and glucose +
acetate fermentations.
1032 ANDEL, J. G. VAN; BREURE, A. M. Anaerobic waste
water treatment. Trends in Biotechnology (1984) 2 (I)
16-20 [En, 27 ref., 4 fig., 3 tab.] Amsterdam Univ.,
Amsterdam, Netherlands.
Anaerobic degradation can be considered as a process
which proceeds in several successive stages. These processes
are described. The advantages and disadvantages of onephase or two-phase anaerobic digesters are given.
Consideration is given to the differences in design between
European and North American anaerobic wastewater
treatment plants.
Rotating disc system
1033 ROQUES, H.; CAPDEVILLE, B.; SEROPIAN, J. C.;
GRIGOROPOULOU, H. (Oxygenation by hydrogen peroxide of
the fixed biomass used in biological water treatment.]
Oxygenation par le peroxyde d'hydrogene des biomasses fixec
utilisees en traitement biologique des eaux. Water Research
(1984) 18 (I) 103-110 [Fr, en] Laboratoire de Chimie et
Genie de I'Environnement, INSA, Toulouse Cedex, France.
The usc .of oxygenation by hydrogen peroxide is
considered with· reference to bio-discs and submerged fixed
bed filters.

WASTE DISPOSAL (BIOLOGICAL
ASPECTS)
See also abst. 1076
Disposal into natural waters
1034 FADER, S. S. Ocean dumping: seen through the legal
fog. Water Engineering and Management (1983) 130 (13)
24-30 (En, 2 tab.] Eng. Div., Town of Wellesley, Maine,
USA.
The disposal of municipal wastewater sludge by ocean
dumping is effectively barred iil USA at present by
legislation. Present legislation is described and it is suggested
that ocean dumping may again be considered as a viable
method.
Hydroponics
1035 BuRRIS, N. Three-, six- and nine-carbon ozonolysis
products from cottonseed oil and crude Chlorella 'lipids.
Journal of the American Oil Chemists' Society ( 1983) 60
(4) 806-811 [En, 30 ref., 5 fig., 5 tab.] Solar Energy Res.
Inst., Golden, Colo. 80401, USA ..
Yields of the compounds of interest varied form ca. 35
to 150%, depending on exact conditions. The possibility of
lipid production from algae cultured in waste streams is
discussed.
Biological upgrading to feedstuffs
1036 STEINKRAUS, K. H. Fermented foods, feeds and
beverages. [Review]. Biotechnology Advances (1983) I (I)
31-46 [En, 70 ref.] Inst. Food Sci., Cornell Univ., Geneva,
NY, USA.
Sections on single-cell protein and the cultivation of
mushrooms on waste are included.
1037 VALDIVIE, M.: FUNDORA, 0. Yeast growing on
sugar cane pith hydrolytic molasses for broilers. Cuban
Journal of Agricultural Science (1982) 16 (3) 263-266 [En,
ru] Inst. Cienc. Anim., La Habana, Cuba.
10% torula yeast growing on sugar cane pith hydrolytic
molasses was compared with a control of 10% torula yeast
growing on final molasses, using 60 male chickens. No
significant differences in live weight of the chickens 'Were
seen after 56 days. The results show the possibility of adding
10% torula yeast growing on sugar cane pith hydrolytic
molasses to the feeds of broilers as a protein. source.

1038 PEltON, J. R.; SINSKEY, A. 1. Genetic engineering
for food and additives. In Food microbiology. Advances and
prospects {edited by Roberts, T.A.; Skinner, F.A.}. London,
UK; Academic Press ( 1983) 287-300 [En, 22 ref., 3 fig., 2
tab.) Massaeh'usetts Inst. Technol., Cambridge, Mass., USA.
Examples are given of typical cases where genetic
engineering has already produced tangible results or where
developments are expected in the near future. These are:
single cell protein production, food processing, and the
production· of additives. It is suggested that alternatives must
be found for Escherichia coli, which today is used for most
genetic manipulations, but has the disadvantage of producing
endotoxic by-products and being potentially pathogenic.
1039 BULL, D. C.; SOLOMONS, G. L. The potential ror
fermentation processes in the food supply. In Food
microbiology. Advances and prospects {edited by Roberts,
T.A.; Skinner, F.A.j. London, UK; Academic Press (1983)
301-308 [En, 3 ref., 3 tab.] Lord Rank Res. Cent., High
Wycombe, Bucks., UK.
The strengths and weaknesses of the fermentation
process is discussed. By looking at potential new prOducts
and the cost of new processes, it can be concluded that the
fermentation process 1s unlikely to provide cheap protein for
human consumption either in the Western world or in the
developing countries. Its use will be limited to providing
alternative high-value foods or food additives as long as the
use of high-cost food grade substrates is required by
legislative authorities.
1040 SHAH, F. H.; ZIA·UR·REHMAN; MAJID, A.; FIRDOUS,
T.; KHAN, A. D. Improvement in the nutritive value of
wheat straw by biological treatment. Pakistan Journal of
Scientific and Industrial Research (1983) 26 (4) 268-271
[En, 24 ref.] PCSIR Labs., Fcrozcpur Road, Lahore,
Pakistan.
Wheat straw ground to 20 mesh size was treated with
Chaetomium globosum, Bacillus po/ymyxa or both for 3
days then dried. DM digestibility after 48 h in the rumen
was 45, 42 and 50%, respectively, and was maximum, 60%,
when the straw was first treated with 5.5% NaOH.
Maximum digestibilities were nitrogen 89, cellulose 61,
minerals 87 and fibre 57%.
Biological upgrading - other

See also absts. I035, I056, I06I
1041
DEMUYNCK, M.; NAVEAU, H.; NYNS,
E.-J. Biomethanation and biogas plants in the USA - a
European view. Trends in Biotechnology (1984) 2 (I) 2-5
[En, 4· ref.] Lou vain Univ.,, Louvain-la-Neuve, Belgium.
Biomass for energy in USA represents 3% of the total
energy supply. The share of biomethanation will. remain
small while these are insufficient incentives for investment,
wastes can still be thrown away and existing energy
resources remain sufficient. Wastes which might be used for
biomethanation are suggested, and US research projects on
the subject are outlined.
1042
LLOYD, A. French push ahead with biomass
conversion. New Scientist (1984) No. 1407, 21 [En, I fig.]
French companies are exploring tech-:tology to make
gasoline substitutes economically viable. Work is starting on
a plant to convert lignocellulosic input via enzymatic
hydrolysis to produce I tonne of solvent (acetone~butanol
mixture) from 6 tonncs of raw material. The solvent is added
to ethanol or methanol to avoid components separating in the
presence of water in car fuel tanks.
'
1043
MANONMANI, H. 'K.; SI!AMALA, T. R.;
SREEKANTIAH, K. R. Development of an a-amylase
production medium utilising agro-industrial wastes. Journal
of Food Science and Technology. India (1983) 20 (4)
168-171 [En, 12 ref., 5 tab.] Cent. Food Techno!. Res:Inst.,
Mysore-570 013, India.
Aspergillus oryzae str. CFTRI 1120, which produced
a-amylase when grown on corn meal liquid medium, was
cultured on different media prepared from plant material,
including tapioca starch refuse (TSR), a waste product of
the tuber processing industry which poses disposal problems.
Max. enzyme yield was obtained from a medium prepared
from TSR, defatted groundnut meal, rice bran and salts·.
Enzyme yields were in the rang~ 325-424 u,nits/ml. Isopropanol was. found to be ,the best precipitative agent and the
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powder obtained possessed a-amylase activity of 151
units/mg.

1044 FARAG, R. S.; KHALIL, F. A.; SALEM, H.; ALl, L. H.
M. Effects of various carbon and nitrogen sources on fungal
lipid production. Journal of the American Oil Chemists'
Society (1983)
60 (4) 795-800 [En, 13 ref., 5 tab.]
Biochem. Dep., Fac. Agric., Univ., Cairo, Egypt.
The efficiency of lipid production by Tolyposporium
ehrenbergii and Sphace/otheca reiliana cultured on a fat-free
medium was evaluated. Some natural and industrial
byproducts as cheap· and abundant substrates, e.g. sugar cane
molasses (sugar industry waste), potato, glucose syrup
(starch industry byproduct), glycerol (from soap industry)
and urea, were also used as basic C and N sources. After a 2
week incubation period, highest phospholipid cone. were
found in S. reiliana and T. ehrenbergii mycelia obtianed
from media containing molasses hydrolysate/peptone and
glycerol/urea, respectively.

MUNICIPAL WASTES
See also abst. /034
Liquid wastes

See also abst. 1078

INDUSTRIAL WASTES
See also abst. 1026
Liquid wastes

See also absts. 1035. 1067. 107 I. 1077

AGRICULTURAL WASTES
See also absts. 1027, 1043
1045 RAJASEKARAN, P.; SWAMINATHAN, K. R.; -KAMARAJ,
S. Groundnut shell and composite mixture of weeds - a
good feedstock material for bio-gas production. Madras
Agricultural Journal (1982) 69 (12) 807-808 [En, 2 ref., 2
tab.] Tamil Nadu Agric. Univ., Coimbatore-3, India.
Cow dung has hitherto been, employed as a feedstock
material for biogas generation. Groundnut shell and a
composite mixture of vegetable wastes incorporated with cow
dung and old slurry in the proportion I :2:2 (V /V) gave 1634
against 1000 ccjday over a period of 12 weeks. The relative
distribution of various microbes in the biodigestcd specimens
is discussed.
Cattle waste

See also abst. 1031

SPECIFIC WASTE MATERIALS
See also abst. 1083
1046 WAINWRIGHT, M.; SUPHARUNGSUN, S. Release by
fungi of ~"from insoluble fluorides. Transactions of the
British Mycological Society (1984) 82 (2) 289-292 [En, 5
ref., 4 tab.] Sheffield Univ., Sheffield, UK.
A number of fungi capable of releasing F' from
insoluble fluorides in vit;o were isolated from F polluted
soils. All isolates were capable of releasing F from cryolite
(Na 3AIF6) and fluorspar (CaF2) in vitro, a process which
was associated with an increase in medium pH. Culture
variables influencing the release of F' by fungi are reported.
A Penicillium sp. was able to release F from cryolite when
growing in autoclaved soils, but like Fusarium merismoides,
it was incapable of releasing F from fluorspar under these
conditions.
1047
REINEKE, W.; KNACKMUSS, H.-J. Microbial
metabolism or haloaromatics: isolation and properties or a
chlorobenzene-degrading bacterium. Applied and
Environmental Microbiology (1984) 47 (2) 395-402 [En, 55
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ref., 7 fig., 3 tab.] Gesellschaft filr Strahle und
Umweltforschung mbH, Munich. German Federal Republic.
The bacterium. str. WR1306, was isolated by
continuous enrichment from a mixture of soil and sewage
samples. It was grown in a chemostat on a mineral medium
with chlorobenzene being supplied through the vapour phase
with a critical De value at a dilution rate of 0.55h' 1• Max.
growth rates in batch culture were accomplished at substrate
cone . .::s:;;; 0.5mM in the culture medium.

Cellulosic wastes

See also absts. /040. 1042
1048 GILKES, N. R.; KILBURN, D. G.; MILLER, R. C.;
WARREN, R. A. J. A mutant of Escherichia coli that leaks
cellulase activity encoded by cloned cellulase genes from
Cellulomonas fimi. Biotechnology (1984) 2 (3) 259-263
[En, 16 ref., 3 fig., 3 tab.] Microbial. Dep., British Columbia
Univ., Vancouver, BC, Canada.
The Escherichia coli str. was isolated following
mutagenesis with nitrosoguanidine. It also leaks several other
normally periplasmic enzymes into the culture medium: 13lactamasc, alkaline phosphate and RNase, and lyses in
minimal medium, as judged by cell viability and the release
of 13-galactosidase. Enzyme leakage is temperature
dependt!nt, being maximal at 40°C, at which temperature
40% of total cellulase activity is found in the supernatant. It
is planned to engineer a bacteirum capable of producing
enzymes of the cellulase complex of Cellulomonas fimi in
sufficient quantities to permit rapid and efficient cellulolysis
in order to exploit the large potential of waste cellulosics.
1049 KLAUSNER, A. Researchers seeking new uses for
lignin. Biotechnology (1984) 2 (2) 111-112 [En]
New uses and potential uses of lignin are described.
These include polymers derived from lignin, adhesives to
replace phenol and urea formaldehyde resins,and the
recovery of useful particulate waste by solidifying it.
1050 DIXON, B. Waste hay h«oDJes resource, thanks to
microbial partners. Biotechnology (1984) 2 (2) I 10, 179
[En]
Penicillium corylophilum in pure culture decomposed
straw polysaccharides only when nitrogen was added.
Likewise Clostridium butyricum failed to multiply or fix
nitrogen in pure culture. When the two were cultured
together the bacterium did grow and support cellulose
breakdown by the fungus, producing 5 kg of nitrogen per
metric tonne of straw. Full publication of this work has been
delayed while the British Technology Group secures patent
protection.

1051
ROGALSKI, J.; SZOZODRAK, J.; ILCZUK,
Z. Cellulolytic activity of moulds. II. Various methods or
precipitating and concentrating enzymes and their influence on
the activity of cellulolytic preparation and xylanase of
Aspergillus terreus F-413. Acta Microbiologica Polonica
(1983)
32 (4) 363-372 [En, 19 ref., 4 tab.] M.
Curie-Sklodowska Univ., Lublin, Poland.
Complexes of cellulolytic enzymes and xylanase were
precipitated and concentrated by various methods from postculture liquids of A. terreus F-143, containing cellucotton as
carbon source. The best results in regard to the specific
activity of the preparations were obtained by precipitation of
enzymes with acetone-denatured ethanol. Besides high
cellulolytic and xylanase activity the crude enzyme
preparation showed the presence of small amounts of
amylase, protease and polygalacturonase.
1052 PARODA, S.; MISHRA, M. M. Growth and enzyme
production by Aspergillus terreus in holocellulose. Annales
de Microbiologie. A (1984) 135 (2) 297-302 [En, fr, 10 ref.,
2 tab.] Haryana Agric. Univ .• Hissar, India.
The growth of A. terreus in holocellulose medium and
the production of xylanase and cellulolytic enzymes were
studied and compared with growth and enzyme production in
xylan and cellulose powder media. Hemicellulose and
cellulose were utilized simultaneously bu the fungus when
grown in holocellulose medium. The growth was similar in
the presence of xylan and cellulose powder, but xylan was
consumed earlier than cellulose.

1053
DUDE, H. C.; KOTHARI, I. L. Lignin and its
degradation by fungi. [Review]. Indian Botanical Reporter
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(1983) 2 (2) 101-108 [En, 13 ref., 10 fig., 2 tab.] Sardar
Patel Univ., Vallabh Vidyanagar, India.
Recent information on lignin structure, biosynthesis
and degradation is reviewed. Studies based on chemical
analysis of extracted lignin, the use of radioactive lignin and
the use of low molecular mass model compounds are
discussed. Enzymatic dcpolymeriZation of lignin by laccase
and alcohol oxidase is examined and evaluated with a plea
for intense work on the enzymology of lignin biodegradation.
1054 PEITEY, T. M.; CRAWFORD, D. L. Enhancement of
lignin degradation in Streptomyces spp. by protoplast fusion.
Applied and Environmental Microbiology (1984) 47 (2)
439-440 [En, II ref., 2 tab.] Dep. Bact. Biochem., Idaho
Univ., Idaho, USA,
Protoplast fusion was investigated as a technique for
genetically manipulating 2 lignin-degrading S. strs., S.
viridosporus T? A and S. setonii 75Vi2. Four of 19
recombinants tested showed enhanced production of acidprecipitable polymeric lignin (APPL), producing 155-264%
more APPL from corn stover lignocellulose than was
produced by the wild-type S. virldosporus T? A. APPLs are
lignin degradation intermediates known to be potentially
valuable chemical products produced by bioconversion of
lignin with S. spp.
1055 CHAPMAN, S. J.; LYNCH, J .. M. A note on the
formation of microbial polysaccharide from wh~at straw
decomposed in the absence of soi1. Journal of Applied
Bacteriology (1984) 56 (2) 337-342 [En, 20 ref., 1 fig., 2
tab.] Agric. Res. Counc., Wantage, Oxen., UK.
The proportions of neutral sugars in fresh and
decomposed wheat straw polysaccharide were similar,
irrespective of the oxygen concentration used during
breakdown. Polysaccharide extracted by hot water from the
decomposed straw was composed mainly of galactose, glucose
and mannose, with smaller quantities of arabinose, xylose,
rhamnose, fucose and ribose. The presence of these sugars
indicates a mainly microbial origin for the polysaccharide
with some soluble hemicellulose breakdown products. The
extracted polysacchride was shown to increase the aggregate
stability of Mount St. Helens volcanic ash.
1056 MES-HARTREE, M.; HOGAN, C.; HAYES, R. D.;
SADDLER, J. N. Enzymatic hydrolysis of agricultural
residues by Trichoderma cellulases and the fermentation of
the liberated sugars to ethanol. Biotechnology Letters (1983)
5 (2) 101-106 [En] Forintek Canada Corp., Ottawa, Ont.,
Canada.
Straw was pretreated by steam explosion then
hydrolyzed by the addition of I 5 IU of Trichoderma E58
cellulase per gram dry weight of residue. The percentage of
reducing sugars formed depended on the kind of straw used.
Water washing the steam .treated wheat straw increased
hydrolysis of cellulose to glucose. Fermentation to ethanol
using a combined hydrolysis and fermentation procedure
improved the efficiency of hydrolysis.
1057 ABBOIT, T. P.; WICKLOW, D. T. < Degradation of
lignin by Cyatlr.us species. Applied and Environmental
Microbiology (I984) 47 (3) 585-587 [En, 9 ref., I fig., I
tab.] USDA Peoria, Ill., USA.
The ability of 12 Cyathus spp. to degrade 14 C-Iabelled
lignin in kenaf (Hibiscus cannabinus L.) was studied. The
sum of 14C released into solution plus 14 C released into the
gas phase over a 32-day fermentation period was used to
determine average daily rates of lignin biodegradation. The
apparent ability of fungi to metabolize low-molecular wt.
lignin breakdown products correlated well with their overall
delignification.
1058 MACRIS, B. J. Production and characterization of
cellulase and ,8-glucosidase from a mutant of Alternaria
alternata. Applied and Environmental Microbiology (1984)
47 (3) 560-565 [En, 36 ref., 6 fig., 1 tab.] Nucl~ar Res.
Cent. "Demokritos", Attiki, Greece.
Certain factors affecting production and activity of
carboxymethylcellulase and 13-glucosidase excreted by a
mutant str. of A. alternata were investigated. Both temp.
optima and thermostability of fj-glucosidase were among the
highest ever reported for the same enzyme excreted from
cellulase and 13·glucosidase hyperproducing ,microorganisms.
1059 KASSIM, E. A. Effect of Myrotlr.ecium sp. cellulase
on different types of cellulose and cellulosic materials. Folia

Microbiologica (1983) 28 (1) 36-40 [En, 18 ref., 4 tab.]
Microbial. Res. Lab., Natn. Res. Cent., Cairo, Egypt.
The action of three types of cellulase on cellulose
powder was increased with the increase of enzyme cone. Both
carboxymethyl cellulose (CMC) and sodium carboxymethyl
cellulose (Na.CMC) released high amounts of reducing
sugar as affected by cellulase application. Different types of
paper pulp were moderately hydrolyzed, while agricultural
wastes were slightly hydrolyzed. Vegetable and fruits
cellulose were equally hydrolyzed but at low rate.
Pretreatment of cellulose or cellulosic materials by grinding
or by swelling with phosphoric acid gave rise to increased
hydrolysis by the enzyme. Cellobiose was detected
chromatographically as an intermediate product of hydrolysis
of both cellulose and carboxymethyl cellulose with glucose.
1060 McCARTilY, A. J.; MACDONALD, M. J.; PATERSON,
A.; BRODA, P. Degradation of [14C]Iignin-labelled wheat
lignocellulose by white-rot fungi. Journal of General
Microbiology (1984) 130 (5) 1023-1030 [En, 34 ref., 4 fig.,
2 tab.] Univ. Manchester Inst. Sci. Technol., Manchester,
UK.
14
( C]lignin-labelled lignocellulose was prepared from
wheat seedlings. 14 C was mainly localized in the acidinsoluble fraction ('Kiason lignin') of the lignocellulose and
the polymeric nature of the radiolabelled material was
confirmed by gel permeation chromatography. The white·rot
fungi Phanerochaete chrysosporium, Sporotrichum
pu/verulentum and Coriolus versicolor degraded the
radiolabelled substrate, S. pulverulentum being the most
active. In all 3 spp. 14C0 2 evolution commenced after a lag
period during which growth occurred, and was greatly
enhanced by reducing the nitrogen concentration in the
medium. This indicated that grass lignin degradation by
these fungi is subject to the same nutrient nitrogen
regulation as the degradation of wood and synthetic lignins.
1061 SADDLER, J. N.; CHAN, M. K.-H. Conversion of
pretreated lignocellulosic sUbstrates to ethanol by· Clostridium
thermocellum in mono- and co--culture with Clostridium
tlr.ermosaccharolyticum
and
Clostridium
thermolr.ydrosulphuricum. Canadian Journal of
Microbiology (I984) 30 (2) 212-220 [En, fr, 17 ref., 3 fig.,
3 tab.] Biotechnol. Group, Forintek Canada Corp., Ottawa,
Ont. KIG 3Z5, Canada.
Two strs. of C. thermocel/um, NRCC 2688 and A TCC
31924, demonstrated different product yields and cellulase
activities when grown on solka floc, steam-exploded aspen
wood and wheat straw fractions. Highest ethanol values were
obtained with 1% substrate cones.. while higher substrate
·concs. resulted in a decrease in ethanol production. Str.
NRCC 2688 grew on solka floc and steam-exploded fractions
which had been water and alkali extracted, resulting in the
accumulation of glucose in the medium. Str. ATCC 31924
grew on all of the pretreated lignocellulosic fractions,
accumulated no glucose and produced the highest amounts of
ethanol (2.9 mgfml) and endoglucanase activity (6.2 IU/ml)
after growth on I% solka floc. When str. NRCC 2688 was
grown in co-culture with C. thermosaccharolyticum or C.
thermohydrosulphuricum, higher ethanol values were
obtained ( 1.8-2.2 mgfml) and virtually no reducing sugars
were detected in the medium. Co-culturing the 2 pentose·
fermenting anaerobes with C. thermocellum ATCC 31924,
however, did not enhance ethanol production, although little
reducing sugar was detected in the medium. The composition
of the lignocellulosic substrate was shown to influence the
ethanol yields of the different mono-and co-cultures.
1062 FLEGEL, T. W.; MEEVOOTISOM, V.; KIATPAPAN,
S. Indications of ligninolysis by Trichoderma strains
isolated from soil during simultaneous screening for fungi with
cellulase and laccase activity. Journal of Fermentation
Technology (I982) 60 (5) 473-475 [En, 7 ref., I tab.]
Department of Microbiology, Faculty of Science, Mahidol
University, Rama VI Road, Bangkok 4, Thailand.
Eighteen strains of Trichoderma showing laccase
activity were isolated from a double layer agar plate
(containing guaiacol and acid swollen cellulose) used in the
simultaneous screening of soil samples for fungi with
cellulase andfor laccase activity. When cultured in liquid
medium with high-purity lignin as the sole carbon source,
these strains exhibited a range of lignolytic activities
(measured by the chlorine consumption method of Ander and
Eriksson, 1976). When acid swollen cellulose was added as a
co-carbon source to cultures containing lignin, various
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degrees of response were observed by the strains, ranging
from decreased to increased lignolytic activity.
Starch

See also abst. 1043
Metals

See also abst. 1028
1063
GOULD, M. S.; GENETELLI, E. J. Effects of
competition on heayy metal binding by anaerobically digested
sludges. Water Research (1984) 18 (I) 123-126 [En, 8 ref.,
4 tab.] Black & Veatch, Engineers-Architects, Bethesda,
Md., USA.
The competition between heavy' metal ions for binding
sites was examined using zinc, nickel, cadmium and Copper
as test metals. It was possible to deSorb bound metals by
equilibrating sludge-metal mixtures with solutions containing
competing metals.
1064 TORMA, A. E.; BANHEGYI, I. G. Biotechnology in
hydrometallurgical processes. Trends in Biotechnology
(1984) 2 (I) 13.15 [En, 40 ref., 3 fig., I tab.] New Mexico
Inst. Mining and Technol., Socorro, N. Mex .• USA.
The current applications of bacterial leaching of metals
on a commercial scale to the recovery of copper and uranium
are described. It is suggested that cobalt, nickel and ·zinc
could be solubilized from their respective sulphides, and coal,
silver and gold· .resources purified from pyrite and
arsenopyrite inclusions, using the same biotechnological
principles.
1065 TORMA, A. E. Biotechnology applied to mining of
metals. [Review]. Biotechnology Advances ( 1983) I (I)
73-80 [En, 48 ref.] New Mexico Inst. Mining and Techno!.,
Socorro, N. Mex., USA.
The advances achieved during the last two years in the
application of biotechnological principles in the extraCtion of
metals from ores and minerals are described.
Hydrocarbons, Petroleum
1066
CHANG, P. L.; YEN, T. F. Interaction of
Escherichia coli B and B/4 and bacteriophage T4D with
Berea sanstone rock in relation to enhanced oil activity.
Applied and Environmental Microbiology (1984) 47 (3)
544-550 [En, 23 ref., 3 fig., 2 tab.] Univ. Southern
California, Calif., USA.
The extent of bacterial lysis possible within a porous
Berea sandstone rock, such as that found in an oil field
injection well. was investigated. Data on' the inhibition of
bacterial ~stablishment and growth across permeable rock
matrix containing adsorbed phage is presented in the context
of microbially enhanced oil recovery (MEOR). The
possibility of using lysogenic phage in MEOR is described.
Lipids
1067 ANG, L.; LEONG, L. Malaysian palm oil effluent
treatment. Effluent and Water Treatment Journal (1984)
24 (2) 73-79 [En, 12 ref., 6 fig., 5 tab.] Dep. Chern. Engng,
Malaya Univ., Malaysia.
The treatment of palm oil effluent is described and
placed in the context of the Malaysian economy. The· five
systems used for treatment are anaerobic and facultative
ponds, tank digestion and mechanical aeration, tank digestion
and facultative ponds, and physico-chemical and biological
systems. Details of t.he chemical composition of the effluents
before and after treatment are given. Means of reducing
effluents at the milling stage are discussed: current
Malaysian palm oil 'production is approx. 3.5 million t/yr
with over lO million t of effluent containing 0.5 million t of
solids. It is suggested that upgrading. protein value of
effluent, so that it may be used as an animal feed, may be a
solution.
Detergents
1068 WEE, V. T. Determimdion of cationic 'surfactants in
waste- and river waters. Water Research ( 1984) 18 (2)
223-225 [En, 6 ref., I fig., 2 tab.] Proctor & Gamble,
Cincinnati, Ohio, USA.
Three analytical methods were compared in their
ability to ·determine the cone. of ditallow dimethyl

ammonium chloride (DTDMAC), a cationic surfactant in
river water, sewage influent and sewage effluent. The
methods used were HPLC coupled with conductimetric
detection, a colorimetric procedure commonly referred to as
disulfine blue active substance (DBAS) and a combination of
DBAS and TLC., HPLC was more sensitive, as specific as
DBAS-TLC, and required significantly less time to perform
than other methods.
1069

PERRY, R.; KIRK, P. W. W.; STEPHENSON, T.;
Environmental aspects of the use of NTA as
a detergent builder. [Review] . .Water Research {1984) 18
(3) 255-276 [En, 4 pp. of ref., 10 tab.] Public Health Eng.
Lab., Imperial Call., London, UK.
The behaviour, fate and significance of the detergent
builder nitrilotriacetic acid (NTA) has been reviewed with
particular reference to the removal of NTA during
wastewater treatment and the effects of NTA on heavy
metal solubility both during treatment and in the receiving
environment.

.LESTER, J. N.

BIOCIDES.
1070
WEINBERGER, P.; SHER, D.; GREENHALGH,
R. Interaction between co-soh·ents and algae in the residue
dynamics of fenitrothion. Journal of Environ~ental Science
and Health,' B (Pesticides, Food Contaminants and
Agricultural Wastes) (1983) 18 (2) 269-281 [En, 8 ref., 4
fig., I tab.] Univ. Ottawa, Ottawa, Ont., Canada.
·
Fresh and estuarine water algae maintained in lab.
microcosms simulating river-lake/estuary-bay systems were
exposed to 14C-fenitrothion formulated with Atlox and tank
mixed with Acrotex or Dowanol (11.5:1.5:1.5 wfvfv). In
general, the tank mix co-solvents determined the amount of
uptake and the array of derivatives formed by the algae.
Within any comparable time period, fresh water algae turned
over more of the 14C-ring of fenitrothion than the estuarine
genera, and turn-over was enhanced when Aerotex was the
tank-mix solvent.
1071 DENNIS, W. H.; KOBYLINSKI, E. A. Pesticide-laden
wastewater treatment for small waste generatorS. Journal of
Environmental Science and Health, B (Pesticides, Food
Contaminants and Agricultural Wastes) (1983)
18 (3)
317-331 [En, 5 fig., 4 tab.] US Army Med. Bioeng. Res.
Dev. Lab., Fort Detrick, Frederick, Md., USA.
A treatment system baSed on the recirculation of
pesticide-contaminated wastewater through a bed of granular
activated carbon was found to be of particular use to the
small waste generator. Pilot-scale tests with seven different
pesticides at varying cone. showed that decline in pesticide
cone. was exponential with pesticides showing varying
affinity for the carbon. Two successful field tests were made
with pesticide-laden wastewater from a pest control facility
at Fort Eustis, Va.
1072 GUIAZDA, M.; GORECKA, K. Environmental research
on potential pesticides: indispensability and scope under
conditions of Poland. Journal of Environmental Science and
Health, B .(Pesticides. Food Contaminants and Agricultural
Wastes) (1983) 18 (4 & 5) 445-463 [En, 16 ref., 2 tab.]
lnst. Industrial Organic Chern., Warsaw, Poland.
Environmental investigations conducted in Poland
encompass research on abiotic transformations, metabolism
in plants and animals (as well as the fate of aquatic and soil
environments), influence on biota, side effects, mechanisms of
action and biological survey of sewage. The data obtained
make possible an evaluation of risk connected with
application of the investigated compound.
Agricultural biocides
1073 ZAYED, S. M. A. D.; MOSTAFA, I. Y.; FARGHALY,
M. M.; ATTABY, H. S. H.; ADAM, Y. M.; MAHDY, F.
M. Microbial degradation of trifluralin by Aspergillus
carneus, Fusarium oxysporum and Trichoderma viride.
Journal of Environmental Science and Health, B (Pesticides,
Food Contaminants and Agricultural Wastes) (1983) 18 (2)
253-267 [En, 17 ref., I fig., 3 tab.] Middle Eastern Reg.
Radioisotope Cent. for the Arab Countries, Dokki, Cairo.
Egypt.
3 H-Trifluralin was synthesised and incubated with
some of the predominant fungi found in Egyptian soil. After
10 days, less than 10%. of unchanged herbicide was recovered
in the extractable fraction indicating fairly rapid degradation

_,
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of the 'herbicide by the fungal spp. From the labelled
products formed a pathway, which stmulates that of aerobic
degradation of the herbicide in soil, is suggested for the
microbiological degradation of trifluralin.
1074 HARRIS, C. R.; CHAPMAN, R. A.; HARRIS, C.; Tu, C.
M. Biodegradation of pesticides in soil: rapid induction of
carbamate degrading factors after carbofuran treatment.
Journal of Environmental Science and Health, B {Pesticides,
Food Comaminants and Agricultural Wastes) (1983) 19 (I)
1-11 [En, 35 ref., I fig.] Agric. Canada, London, Ont.,
Canada.
Degradation rates of carbofuran were greatly. increased
by a single 10 p.p.m. carbofuran pre-treatment of a sandy
loa·m soil with no previous history of pesticide use. Thorough
mixing was required to homogeneously distributed the active
agent(s). Numbers of bacteria and fungi were not affected
by the pre-treatment, but the drastic reduction in activity
produced by heat sterilization, freezing or drying suggests
soil microorganisms are the active agents. Increased
degradation rates for a variety of aryl-and oximino-methyl
carbamates were observed in carbofuran-activated .soil but
this soil did not affect the degradation rates of the
thiolcarbamate, butylate, the phenylcarbamate,
chloropropham or the organophosporus insecticide, phorate.

PHENOLS
1075
BOYD, S. A.; SHELTON, D. R. Anaerobic
biodegradation of .chlorophenols in fresh and acclimated
sludge. Applied and Environmental Microbiology ( 1984) 47
(2) 272-277 [En, 10 ref., 6 fig.] Dep. Crop Soil Sci.,
Michigan State Univ., East Lansing, Mich., USA.
Biodegradation of .mono-and dichlorophenol isomers to
2-chlorophenol, 3-chlorophenol; or 4-chlorophenol was
evaluated by monitoring substrate diSappearance· and, in
selected cases, production of 14CH 4 from labelled substrates.
At least two distinct chlorophenol-degrading populations were
observed in sludges acclimated to either 2-or 3-chlorophenol.
These sludges were simultaneously' acclimated to the
degradation of other chlorophenols. The outstanding feature
of chlorophenol dechlorination of Cl substituents ortho to
phenolic OH. This activity may have been catalyzed by
nonspecific electron carriers and was apparently lost in the
acclimated sludges.
·

NITROGEN
1076 PRZYTOCKA-JUSIAK, M.; DUSZOTA, M.; MATUSIAK,
K.; MYCIELSKI, R. Intensiye culture of Chlorella
vulgaris/ AA as the second stage of biological purification of
nitrogen industry wastewaters. Water Research (1984) 18
(I) 1-7 [En, 20 ref., 6 fig., I tab.] lnst. Microbiol., Warsaw
Univ., Warsaw, Poland.
A method for the 2-stage removal of nitrogen from
highly loaded nitrogenous wastewaters carrying Varying
proportions of nitrates, nitrites and ammonium is presented.
The method combines denitrification (stage I of purification)
and intensive algal culture (stage II of purification).
Denitrification in an anaerobic packed bed reactor removed
all the oxidized forms of nitrogen from the wastes enriched
in methanol and phosphorus. Ammonium remaining in the
denitrified wastewaters was removed by intensiVe. culture of
algae. The use of this method resulted in 94-99.9% removal
of nirogen from the wastes. The application is limited by the
cone. of ammonium nitrogen in the wastewaters.
1077 KROGUlSKA, B.; REKOSZ, H.; MYCIElSKI, R. Effect
of microbiological hydrolysis of urea on the nitrification
process. Acta Microbiologica Polonica (1983)
32 (4)
373-379 [En, 24 ref., 3 fig., 2 tab.] Department of
Environmental Microbiology, Institute of Microbiology,
Warsaw University, Karowa 18. 00-324 Warsaw, Poland.
The causes of previously .observed inhibition of stage II
of nitrification in the nitrifying activated sludge treatment of
industrial wastewaters containing ammonium, urea and
nitrates were investigated. Experiments made with both
industrial wastewaters and synthetic medium containing
equivalent concentrations of nitrogen compounds
demonstrated that the factor limiting the activity of
nitrobacteria was the microbiological hydrolysis of urea, the
causative agent probably being free ammonia released in the
course of this hydrolysis.

PHOSPHORUS
1078 HARTIG, J. H. Phosphorus control measures pay off
in the Great Lakes. Water Engineering and Management
(1983) 130 (13) 32-35 [En, 10 ref., 5 fig.] Great Lakes
lnst., Windsor Univ., Ont., Canada.
Since 1967, the levels of phosphorus detected in the
Detroit, River as it moves into Lake Erie have declined by
85%. Almost half of this reduction can be explained by the
municipal phosphorus control efforts at the Detroit
Wastewater Treatment Plant. Further improvements in the
water quality of Lake Erie are expected as more
municipalities in the Great Lakes Basin achieve the
phosphorus standards.
1079 FLORENTZ, M.; GRANGER, P.; HARTEMANN, P. Use
of 31 P nuclear magnetic resonance spectroscopy and electron
microscopy to study phosphorus metabolism of
micrOorganisms from wastewaters. Applied and
Environmental Microbiology (1984) 47 (3) 519-525 [En, 17
ref.• 10 fig., I tab.] Anjou-Recherche-Compagnie Generate
des Eaux. Paris, France.
Studies showed that the transfer of phosphorus
between Pis and polyphosphates is reversible and of the first
order in accordance with the polyphosphate cone. The
presence of nitrates in the anoxic phase led to results similar
to those obtained during the aerobic phase. It was observed
that carbon dioxide lowers the pH, which entails a hydrolysis
of polyphosphates, and helium seems to stop the_ evOJ~tion of
the cells. Further, 2,4-dinitrophenol decouples the oxidative
phosphorylation and brings about a decrease in the
polyphosphate pooL
'

SPECIFIC INDUSTRIES
See also abst. /067
Dairies
1080 BADR-ELDIN, S. M.; YOUSEF, A.; YOUSEF, Y. B.;
EL·NIMR, A. A. Salted whey utiliZatiOn. 111. Lactose
utilization by some yeast species. Egyptian Journal of Dairy
Science (1983) II (I) 1-5 [En, ar, 10 ref.] National Res.
Cent., Dokki, Cairo, Egypt.
,
Kluyveromyces lactis, K. fragilis, Candida
pseudotropicalis and Torulopsis candida were incubated for
72 h at 28'C in (i) undiluted whey with 6% NaCI and (ii)
whey diluted with equal val. water and salted at 6%. Both
media were supplemented with nutrients as described in part
I [DSA 45. 1748; Egyptian Journal of Dairy Science (1982)
10, I]. The % utilization of lactose in 72 h by the 4 spp.,
resp., was 65.7, 59.3, 67.5 and 22.4 in (i) and 91.8, 94.5,
97.7 and 49.2 in (ii). There was a positive relationship
between lactose utilization and increase in cell yield, with
lactose utilization being most efficient during the early
growth stages. The wt. of lactose required to produce I g
DM of the 4 yeasts, resp., was 2.3I, 2.84, 2.00 and 1.39 g in
(i) and 1.39, 1.86, 1.57 and 1.29 g in (ii). The more efficient
use of lactose by T. candida is attributed to its ability to
assimilate lactose; the other 3 organisms ferment lactose to
produce volatile compounds which are partially removed
from the medium before they can be assimilated. [See DSA
45, 1749 for part II and 46, 4672.]
BADR-ELDIN, S. M.; GHALI, Y.; YOUSEF, Y. B.;
1081
EL·NIMR, A. A. Salted whey utilization. IV. Nitrogen
utilization by some yeast species. Egyptian Journal of Dairy
Science (1983) II (I) 7-12 [En, ar, 5 ref.] National Res.
Cent., Dokki, Cairo, Egypt.
Kluyveromyces lactis, K. fragilis,. Candida
pseudotropicalis _and Torulopsis candida were grown in
nutrient-supplemented (i) undiluted and (ii) diluted salted
whey media [see DSA 46. 4715]. Assimilation of N was
positively related to increase in cell yield in both (i)' aDd (ii),
most of the N being utilized during the 1st 24 h of
incubation. The % ammonia N utilized by the 4 yeasts, resp.,
was 76.8, 65.5, 94.3 and 70.9 in (i) and 90.6, 87.8, 96.9 and
85.7 in (ii); corresponding figures for organic N were 33.3,
23.8, 30.8 and 26.6 in (i) and 47.4, 41.2, 50.0 and 45.7 'in
(ii); for total N, the % utilization was 62.7, 49.0, 74.2 and
52.0 in (i) and 80.7, 73.2, 86.8 and 72.4 in (ii).
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Sugar refineries

See also abst. 1037
1082 SHAH, F. H.; SEDI, M. R.; ZIA-UR-REHMAN; BEGUM,
N.; FIRDOS, T. Symbiotic biodegradation of cellulosic
residues. Part II. Biodegradation of bagasse and beet pulp
feed. Pakistan Journal of Scientific and Industrial Research
(1983) 26 (1) 31-34 [En, 17 ref., 2 tab.] PCSIR Labs.,
Lahore, Pakistan.
Biodegradation of bagasse and beet pulp feed was
studied by submerged fermentation process. Biodegradation
of beet pulp feed was 36.36% and 40.30% when Penicillium
and Trichoderma were employed singly. Symbiosis of P. with
T. degraded 48.37% of the cellulose present in beet pulp feed
with 32.58% increase in N contents. In the case of bagasse a
25.30% increase in t~.e degradability of cellulose was
observed with the same combination. In beet pulp feed, max.
biodegradation of cellulose (70.20%) was observed· due to the
symbiotic effect of Bacillus pumilus and Streptomyces.
Reduction in particle size increased the susceptibility to
enzymic hydrolysis.
Pulp and Paper industry

See also abst. 1062
1083 STRAND, S. E.; DYKES, J.; CHIANG, V. Aerobic
microbial degradation of glucoisosaccharinic acid. Applied
and Environmental Microbiology (1984) 47 (2) 268-271
[En, 18 ref., 4 fig., 2 tab.]· Col!. Forest Resources,
Washington Univ., Seattle, Wash., USA.
A-Glucoisosaccharinic acid (GISA), a major byproduct of Kraft paper manufacture, was synthesized from
lactose and used as the carbon source for microbial media.
Ten strs. of aerobic bacteria capable of growth on G ISA
were isolated from Kraft pulp mill environments. The highest
growth yields were obtained with Ancylobacter spp. at pH
7.2 10 9.5 GISA was completely degraded by cultures of an
A. isolate. A. cell suspensions consumed oxygen and produced
carbon dioxide in response to GISA addition. A total of 22
laboratory strs. of bacteria were tested, and none was
capable of growth on GISA. GISA-degrading isolates were
not found in forest soils.
Mining industry

See also abst. /065
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1084
ISRAEl,
AGRICUlTURAl
RESEARCH
0RGANIZA110N. (Progress report for the year 1981/82 of
the Stored Products Dh'ision.] Bet Dagan, Israel; Institute
for Technology and Storage of Agricultural Products {1983)
xv + 115 pp. [He, en, many ref., many fig.]

CONFERENCES
See also absts. 704, 706-708. 717. 721-723. 806. 817,828,
893-894, 908-910. 920, 946. 1038-1039
1085 DUNN, I. J. Anaerobic waste water treatment.
Biotechnology (1984) 2 (2) 143-146 [En, 3 fig.] Swiss
Federal Inst. Technol., ZUrich, Switzerland.
Some contributions to a symposium, to celebrate the
fifth anniversary of the Netherlands Biotechnological Society,
are outlined.
1086 ROBERTS, T. A.; SKINNER, F. A. (EDITORS) Food
microbiology. Advances and prospects. London, UK;
Academic Press (1983) xiv + 394 pp. ISBN 0-12-589670-0
[En, Society for Applied Bacteriology Symposium Series, No.
11] Meat Res. Insl., Bristol, UK.
This is a report of the proceedings of a symposium
held in July 1981 at the Univ. of Bristol to mark the 50th
Anniversary of the Society for Applied Bacteriology.
Contributors review progress in the field since the last
symposium of food microbiology 10 yrs ago, look at the
future and predict possible trends. Individual chapters on
partjcular aspects are reported elsewhere.
1087
TERRY, E. R.; 0DURO, K. A.; CAVENESS, F.
(EDITORS) Tropical root crops: research strategies for the
1980s. Proceedings of the first triennial root crops symposium
of the International Society for Tropical Root Crops, Africa
Branch. IDRC Publication (1981) No.l63e, 297 pp. [En,
449 ref., figs., tabs.} From Abstracts on Tropical Agriculture
9, 45987.
The proceedings of the symposium held in Ibadan,
Nigeria, 8-12 Sept. 1980 include contributions on diseases
and storage problems of various crops.
1088 MOYER, J. W. Postharvest disease management for
sweet potatoes. In Sweet potato: proceedings of the first
international symposium. Tainan, Taiwan; Asian Vegetable
Research and Development Center ( 1982) 177-184 [En, 18
ref., fig., tab.] Dep. Pl. Path., North Carolina State Univ.,
Raleigh, USA. From Abstracts on Tropical Agriculture 9,
45966.
Post harvest disease problems are reviewed and the
main storage diseases described. Recommendations for
control include seed selection, crop rotation and hygiene,
adequate sanitation, curing and washing.

Microorganisms

BOOKS
See also abst. /029
Bacteria

See also absts. 980, /024, 1038, 1040. 1044, 1047-1048,
1050. 1061' 1064-/066, 1082-/083
Actinomycctes

See also abst. /054
Fungi

See also absts. 1024, 1027, /036-1037, /040. 1043, 1046,
/050-1053. 1056-/060, /062. 1073, /080-1082
Algae and Lichens

See also absts. 1035, 1070, 1076
Higher Animals

See also absts. 1022. 1028

1089 TEETES, G. L.; REDDY, K. V. S.; LEUSCHNER, K.;
HOUSE, L. R. Sorghum insect identification handbook.
Information Bulletin, International Crops Research Institute
for the Semi-Arid Tropics (1983) No. 12, 124 pp. [En, 59
col. fig., 178 X 100 mm] Department of Entomology, Texas
Agricultural Experiment Station, Texas A&M University,
College Station, TX 77843, USA.
This handbook for the identification of sorghum insects
contains information on the distribution, injuriousness,
morphology (including colour illustrations), biology and
control of a total of 58 species or groups of arthropods
associated with sorghum at all stages of growth and in
storage. The species are grouped into the following
categories: soil insects, fOliage feeders, stem feeders, head
feeders, preda!ors and parasites, and pests of stored grain.
1090 KRIEG, N: R.; HOLT, J. G. (EDITORS) Bergey's
manual of systematic bacteriology. Vol. I. Baltimore, USA;
London, UK; Williams & Wilkins (1984) xxvii + 964 pp.
ISBN 0-683-04108-8 (En, See RPP 54. 2627, Price £53;
$85]
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postharvest decay 889
Cumin, Aspergillus niger, homeopathic
drugs 815
CurvultJria tuberculata, guavas 859
'Cuzol', preservatives, wood chips 970
Cyanobacteria, water pollution I 023
Cyathus, biodegradation, lignin I 057
Cydia molesta
apples

Subject Index
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'
Cydia molesta contd.
apples contd.
carbon dioxide 834
methyl bromide 834
Cydia pomonel/a, rruits, gamma radiation
826
2,4-D
Alternaria
citrus fruits 843
grapefruits 844
Alternaria citri, citrus fruits 842
Botryodiplodia theobromae, citrus fruits
842
Fusarium, citrus fruits 843
Dairy products
aflatmdns 928
estimation 927
Debaryomyces hansenii, foods, essential oils
988
Decay fungi, wood, resistance 955
Denmark, pollution index, streams I 022
Detergents, environmental factors I 069
Dialkyldimethylammonium halides, decay
fungi, wood 972
Dichlonos
control, stored products pests 1019
insect pests
maize 770.771
rice 787
Dinubenzuron, insect pests, timbers 965
Dinoderus minutus, timbers, preservatives
965

Dioscorea, Fusarium so/ani, Storage 973
Diphenylamine, Phytophthora syringae,
apples 838
Ditallow dimethyl ammonium chloride
river water, analysis 1068
waste waters, analysis 1068
Dodecyl-di(anliniethyl)glycine, Phytophthora
syringae, apples 838
Dolichos biflorus, aflatoxins 799
Dotlriorella aromatica, avocados 865
Drechs/era papendorjii, pawpaws 860
Dried fruit, Rhizopys sto/onifer 874
Dried milk
aflatoxins, estimation 942
mycotoxins, aflatollins 945
Dried milk products, microbial flora 923
Dry rot, timbers 958
Dust
aflatollins 781
health hazards 763
Eggs, Campylobacter jejuni 922
Egypt
cheeses, yeasts 94 7
fish, bacteria 890
Endomycopsis burtonii, cheeses, Egypt
Enterobacteriaceae
meat 899
rendering plants 899
Enterotoxins

947

Bacillus cereus 126
Clostridium perfringens 125
Escherichia coli, meat 911
foods, detection 728
Enzyme preparations, Aspergillus wentii,
mycotoxins 738
Ephestia cautel/a
cereals, Israel 760
control
carbon dioxide 1000
cold storage 992
methoprene I00 I
sex attractant traps 1003
wheat, malathion 792
Ephestia kuehniella, sex attractant traps
991, 1003
Erwinia carotovo_ra, potatoes, control 882
Escherichia coli
cucumbers 887
enterotoxins, meat 911
foods
enumeration 712
irradiation 724
genetic engineering 1038
mutants, cellulose I 048
petroleum, recovery I 066
ultraviolet radiation 1024
Essential oils
yeasts
foods 988
inhibition 989

Etaconazole
fungi, citrus fruits 850, 853
Penicillium digitatum, citrus fruits 849
Penicillium expansum
apples 833
pears 833
postharvest decay, apples 836
Etrimfos, control, stored products pests·
1019
Fagus sy/rati~a
biodegradation 954
preservation 954
Feed grains
fungi
copper sulphate 753
propionic acid 753
pelleting, propionic acid 750
Feeds
aflatoxins 752
tOXICity 755
zinc 754
mycotoxins 735, 751
zearalenone 747
T-2 toxin, detection 746
Fenapanil, Penicillium digitatum, citruS
rruits 849
Fenarimol, control, storage decay, apples
839
Fenitrothion
algae 1070
control
insect pests 997
stored products pests 1019
insect pests, cereals 7 59
Fenpropimorph, Penicillium digitatum,
citrus fruits 849
Fermentation, foods 1039
Fermented fish
Clostridium botulinum 894
Staphylococcus aureus 894
Fermented meal
Clostridium 894
Salmonella 894
Staphylocoq:us aureus 894
Feronia e/ephantum, Chlamydomyces
palmarum 866
Filamentous organisms, activated sludge

1029
Fish
Alteromonas putrefaciens 891
bacteria
contamination 892
Egypt 890
biodeterioration 890
rermented foods, bacteria 894
lActobacillus 891
Pseudomonas 891
spoilage 893
storage, temperature 891, 896
Fixed bed filters, hydrogen peroxide 1033
Flour
chitin content, index of fungal
contamination 715
glucosamine content, indell of rungal
contamination 715
Fluorides
fungi 1046
Fusarium merismoides I 046
Penicillium 1046
Fomitopsis pinico/a, wood, thermal
properties 956
Foods

Ahsidia corymhlfera, culture media
aflatoxins, detection 736
analysis, microbiology 717
Bacillus cereus, Thailand 756 ,
criteria, microbiology 704
enterotoxins, detection 728
Escherlchia coli
enumeration 712
irradiation 724
rermentation 1039
gamma radiation 705
health hazards, bacteria 708
heat treatment 722
irradiation 723
legislation 704
USA, irradiation 711
microbial ecology 706
microbiological safety 705
microbiology I 086
cooperatiVe research 908
forecasting 707

718

Foods contd.
microbiology contd.
standardization 908
testing 716
..,
Micrococcus, irradiation 724
Moraxella-Acinetobacter, irradiation
724

mycotollins

735, 745

pasteurization 705
cerevisiae, irradiation 724
preservation 721
nisin 719
Rhizomucor miehei, culture media 718
Rhizomucor pusillus, culture media 718
Rhizopus rhizopodiformis, culture media,,

Pediococ~us

718

Salmonella, standard cultures 713.
toxinogenic fungi 742
yeasts, essential oils 988
Formic acid, preservation, maiz~ 774-775
Fosetyl
fungi, citrus rruits 851
Phytophthora citrophthora, citrusJruits
852
•
Fouling
buildings, fungi 975
marine, bacteria, attachment 974
Fruit juices, standard mould count 819
Fruit puree, fungi 822
Fruits
bacteria 831
Cydia pomonel/a, gam~a radiation 826
fungi 832
Geotrichum, determination 827
postharvest decay 830-831
·quiescent inrections 830
Fumigants
methyl bromide, insect pests I 016 ~
phosphine
insect pests I 016
Sitophilus granarlus 993
Fundazol, fungi, oranges 867
Fungi
biodegradation, lignin I 053
buildings, fouling 975
cinnamon 816
citrus fruits, control 850
feeds
copper sulphate 753
pelleting 750
propionic acid 750, 753
fruits 832
maize 773
potatoes 884
vegetables 832
water pollution I 023
wood, resistance 955
wood chips, control 970
Fungicides, rice 789
Fusarium
apples 835
Jerusalem artichokes 876
mycotoxins, cereals 743
pigeon peas 800
Fusarium merismoides, fluorides I 046
Fusarium oxysporum
citrus fruits 843
trifluralin, biodegradation 1073
wheat, culture media 797
Fusarium so/ani
Dioscorea, storage 973
mandarins 863
pawpaws 860
Fusarium so/ani var. ~oeru/eum, integratedcontrol 883
GA, Alternaria, graperruits 844
Gamma radiation
Camplyobacter jejuni, meat 903-904
control, aflatoxins 737
Cydia pomonella, fruits 826
Salmonella, meat 903-904
Yersinia emerocolitica, meat 903-904
Ganoplryllum Jalcatum, Isoptera, resistance
966

.

Garlic, control, Staphylococcus auretls
Geomyces pannorum, meat 902
Geotri~hum

fruits, determination 827
vegetables, determination 827
Geotriclrum candidum
citrus fruits, control 853
control, cold storage 985

971
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Geotrichum candidum contd.
grapefruits 847
storage decay 858
Gibberella cyanogena, integrated control
883
Gibberella Jujikuroi
citrus fruits 843
pawpaws 860
yams 877
G/obuliroseum cocciniae, Coccinia cordifolia
872
Gloeophyllum trabeum
particleboards, laboratory tests 957
wood, dialkyldimethylammonium halides
972
Glomerella cingula/a
guavas, control 864
watermelons 863
G/omere/la cingu/ata l'Br. minor, avocados
865
a-Giucoisosaccharinic acid. biodegradation,
Ancylobacter 1083
Goal milk, bacteria, gamma radiation 940
Granular acti,ated carbon, bioregeneration,
bacteria I 025
Grape musts

Acremonium strictum 870
Cladosporium sphaerospermum 810
Grapefruits
Alternaria
2,4-D 844
GA 844
imazalil 844
prcstorage treatment 845
Fusarium 843
Geotrichum candidum 847
storage decay 858
packing, plastic film 856
Penicillium, storage decay 858
Phytophthora cilrophthora, control 853
prestorage treatment
fungicides 854
waxes 856
wraps, plastic film 854
Grapes
Acremonium strictum 870
Cladosporium sphaerospermum 870
Groundnut husks, biogas 1045
Groundnut oil
bacteria 812
fungi 812
Groundnut oilmeal, aflatoX:ins 729, 752
Groundnuts
aflatoxins 740-741
detection 808
estimation 811
extraction 809
mycoto:tins 810
aflato:tins 806
Guavas
Curvularia tuberculata 859
Glomerella cingula/a, control 864
Guazatine, Penicillium digitatum, citrus
fruits 849
Guignardia J•accinii, cranberries 868
Hansenula anomala, foods, essential oils
988
Haplotinea insectella, cereals, Canada 761
Hay, preservation, ammonium propionate
749
Heterobasidion annosum, physiology,
enzymes 984
Heterotermes indicola, timbers,
preservatives 965
Holocellulose, biodegradation, Aspergillus
lerreus I 052
Homes, moulds, walls, treatment 976
Humicola grisea. composts 1027
Hungary, standards, milk 931
Hydrogen peroxide
bio-dises I 033
fixed bed filters 1033
8-HydroXyquinotine, Erwinia carotovot'a,
potatoes 882
1/ylotrupes bajulus, timbers, preservatives
965
Imazalil
Alternaria, grapefruits 844
fungi, citrus fruits 853
Penicf/ljum digitatum, citrus fruits 849
postharvest decay, apples 836
India
Lyrodus massa 961

India contd.
marine borers, Bactronophorus thoracites
969
stored products pests, control 709
yeasts, taxonomy 987
Industrial wastes, activated sludge, nitrogen
1077
Insecticides, rice 789
Insects, stored products, control 1009
1prodione
Botrytis cinerea
cabbages 885
kiwi fruits 857
postharvest decay, apples 836
Irpex lacteus, wood,
dialkyldimethylammonium halides 972
Irradiation
foods 723
legislation, USA 711
Isoptera, wood, resistance 955, 963, 966
Israel
insect pests, cereals 760
mites 1011
Japan, Coleoptera, timbers, interCeptions
961
Jerusalem artichokes, storage diseases, crop
loss 876
Kiwi fruits, Botrytis cinerea, preharvest
sprays 857
Kloeckera apiculata, foods, essential oils
988
Kluyveromyces fragilis, fermentation, whey
1080-1081
Kluyuromyces lactis, fermentation, whey
1080-1081
l..aboratories, waste waters, analysis 1021
Lactic acid bacteria
counting 710
meat 979
numerical taxonomy 979
Lactobacilleaceae, meat 979
Lactobacillus, fish 891
Lactobacillus bavaricus, meat 979
Lactobacillus plantarum, meat 916
Lactobacillus sake, meat 979
Legislation
foods 704
irradiation 723
USA, ocean dumping 1034
Lemons
packing, plastic film 825
Phytophthora citrophlhora, control 853
storage 825
Lentinus cyarlriformis, particleboards,
laboratory tests 957
Lentinus lepideus, timbers, biological
control, Trichoderma 959
Lentinus tigrinus, wood, thermal properties
956
Lettuces, postharvest decay 889
Leuconostoc mesenteroides, counting 710
Lignin
biodegradation
Corio/ us versicolor I 060
Cyathus 1057
fungi 1053
Phanerochaete chrysosporium 1060
Sporotrichum pulverulentum 1060
Streptomyces setonii 1054
Streptomyces viridosporus 1054
Trichoderma I 062
utilisation 1049
Lignocellulose
biodegradation
acetone-butanol mixture 1042
Clostridium, ethanol production 1061
Lindane, resistance, Tribolium castaneum
1005
Lipids
production
Chlorel/a 1035
Sphacelotheca reiliana 1044
Tolyposporium ehrenbergii 1044
Lodderomyces elongisporus, foods, essential
oils 988
Lucerne seeds, Salmonella 886
Lyctus africanus, timbers, preservatives
965
Lyctus brunneus, timbers, preservatives
965
Lyrodus massa, India 967
Lyrodus pedicellatus, timbers, seasonal
variation 968

Mncroinvertebratcs, pollution index, Streams,
Denmark 1022
Macroplromina phascolina. sesame 805
Maize
anatoxins 781-783, 785
control 780
estimation 784
toxicity 755
fungi, control 773
insect pests
Israel 760
USA 757
microflora, controlled atmosphere storage
772
mycotoxins 748
deox.ynivalcnol 777
zearalenone 747, 777
preservation
acetic acid 774-775
formic acid 774-775
propionic acid 774-775
sulphur dioxide 779
sulphur dioxide-ammonia 779
Prostephanus mmcatus 996
Rhyzopertha dominica 996
silage, .moisture content 776
SilophUus zeamais, control 770-7.71
Sitotroga cerealel/a, control 770-771
T-2 toxin, estimation 786
Maize meal, aflatoxins 729
Malathion
control
insect pests 997
stored products pests 1019
Ephestia cautella, wheat 792
insect pests
maize 770-771
rice 787
Plodia interpunctella, wheal 792
resistance 1018
synergists, triphenyl phosphate 1018
Malbranchea pulchella, composts 1027
Mancozcb, control, storage decay, apples
839
Mandarins, Fusarium so/ani 863
Maneb, control, storage decay, apples 839
Mangifera. marine borers, seasonal variation
968
Marine borers
Bactronophorus thoracites, India 969
Lyrodus massa, India 967
timbers, seasonal variation 968
Martesia striala, timbers, seasonal variation
968
Meat
Achromobacter, refrigeration 901
Acremonium 902
bacateria, spore recovery 912
bacteria 905
refrigeration 901
Camplyobacter jejuni, gamma radiation
903-904
Clostrichum botulinum 908
Clostridium sporogenes 914
Enterobacteriaceae 899
Escherichia coli. enterotoxins 911
fermentation, inhibition, bacteriophage
913
fermented foods, bacteria 894
Geomyces pannorum 902
lactic acid bacteria 979
Lactobacilleaceae 979
Lactobacillus bavaricus 979
Lactobacillus plantarum 916
Lactobacillus sake 979
microbial contamination 910, 915
amines 907
Mucor racemosus 902
packaging, controlled atmosphere storage
917
Penicillium corylophilum 902
Salmonella 906
enrichment media 714
gamma radiation 903-904
Staphylococcus aureus 900, 914
storage
bacteria 909
refrigeration 909
Thamnidium elegans 902
Yersinia enterocolitica, gamma radiation
903-904
Meclozolin, Botrylis cinerea, cabbages 885
Mesophilic bacteria, poultry meat 918

Subject Index
Metalaxyl
fungi, citrus fruits 853 '
Phytophthora infestans, potatoes 881
Phytophthora syringae. apples 838
Metals
anaerobic digestion 1063
bacterial lcachin~ I 064
Thiobacillus jCrroxidans 1065
Thiobacillus thiooxMans 1065
Methomyl, control, Oryzaephilus
acuminatus 998
Methoxyethyl~mercury chloride, rice 789
Methyl bromide
control
Oryzaephilus acuminatus 998
Trogoderma granarium I 008
Cydia molesta, apples 834
Microbial counts, orange juice, impedance
820
Micrococcus, foods, irradiation 124
Microorganisms, freeze drying 716
Milk
anatoxins 729, 752, 943-944
estimation 926-927, 942
liquid chromatography 941
France 925
Bacillus 935
carbon dioxide 934
bacteria 946

gamma radiation 940
bacterial count 939
cold storage ' 936
methylene blue test 930
pyruvate test 937
resazurin test 932
standards, Hungary 931
bactofugation 929
micrObial count
resazurin test 938
Whiteside test 938
microbial flora 923
post pasteurization contamination 936
preservation, boric acid 938
storage 939
turbidity, testing 933
UHT treatment 929
Milk products
aflatoxins
estimation 926
France 925
bacteria 946
mycotoxins, estimation 730
yeasts, detection, standards 924
Millets
aflatoxins, health hazards 818
storage, loss assessment 790
Minthea rugicollis, timberS, preservatives
965
Mites
identification, keys 1011
Israel 1011
•Mitral', preservatives, wood chips 970
Molasses, yeasts, feeds I 037
Monilinia. cOntrol 839
Moraxella-Acinetobacter, foods, irradiation
124

Mucor, physiology, extracellular enzymeS
986
Mucor mucedo, physiology, extraCellular
enzymes 986
Mucor piriformis, physiology, extracellular
enzymes 986
Mucor racemosus, meat 902
Mung beans
Penicillium cyclopium 886
Salmonella 886
Mushrooms, waste substrate, reviews 1036
Mutton
bacteria 905
Salmonella 906
Mycotoxins
aflatoxins 928
almonds, fluorescence 802
Aspergillus flavus, genetics 733
beers, health hazards 818
buckwheat 793
cereals, dust 763
cheeses 744, 949
control
calcium propionate 737
gamma radiation 737
potassium sorbate 737
cottonseed 804
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Mycotoxins contd.
aflatoxins contd.
cowpens 799
dairy products, estimation 927
detection, liquid chromatography 945
Dolichos biflorus 199
dried milk 945
estimation 942
feeds 752
zinc 754
foods 729
detection 736
groundnut oilmeal 752
groundnuts 806
detection 808
estimation 811
extraction 809
history 740-741
history 739
maize 782; 785
control 780
dust 781
estimation 784
sampling 783
storage 778
toxicity 755
milk 752, 943, 944
estimation 926-927
liquid chromatography 941
France 925
regulations 925
milk products
estimation 730, 926
France 925
oilseeds, peroxide value 734
olive oil, estimation 813
Byssochlamys niveo, apple juice 821
cereals 743, 764
cheeses, reviews 953
citrinin, cheeses 948
cyclopiazonic acid, cheeses 95 I
deoxynivalenol
cereals, detection 765
maize 777
wheat
baking 796
estimation 798
milling 796
UK 794
diacetoxyscirpenol, cereals, bioassays
766
enzyme preparations, Aspergillus wenlii
738
feeds 735, 751
foods 735
estimation 745
groundnuts 810
inactivation 751
ochratoxins
barley 767
estimation 768
cheeses 948
olive oil, estimation 8 I 3
sorghum, toxicity 791
patulin, cheeses, potassium sorbate 731
Penicillium camembertii, cheeses 952
Penicillium roquefortii, cheeses 952
penitrems, maize 748
roquefortines, cheeses 951
sterigmatocystin
barley 767
cheeses 948
rice 788
T-2 toxin
cereals, bioassays 766
estimation, bioassays 732
feeds, detection 746
maize, estimation 786
milk produ.cts, estimation 730
verruculogen, maize 748
viomellein, barley 769
zearaltnone
cereals, detection 765
feeds 747
maize 777
sorghum, toxicity 791

Myriococcum albomyces, composts 1027
Myrothecium, cellulose, hydrolysis 1059
Myrothecium roridum, sweet potatoes 875
Nausitora Aadleyi, timbers, seasonal
variation 968
Nectria galligena. apples 835

Neobalanocarpus !Jiimii, Cryptolermes
cynocephalus, susceptibility 962
Nexion (see Bromophos)
Nisin. reviews 719
Nitrilotriacetic acid, environmental factors
1069
NUrobcnzimidazole-2-thiols, insecticidal
properties 1017
Nitrogen
activated sludge, industrial w·astes 1077
removal, Chlorella vulgaris 1076
Nothofagus, Ceratocystis 960
Nuts, aflatoxins, fluorescence 802
Oats
Haplotinea insecJella, Canada 761
insect pests, USA 757
Ocean dumping, legislation, USA 1034
Ochratoxin~ inactivation
751
Oilseeds, anatoxins, peroxide value 734
Oli¥e oil, mycotoxins, estimation 813
Onions, postharvest decay 878
Orange juice, microbial counts, impedance
820
Oranges
fungi, control 867
Fusarium 843
packing, plastic film 855·856
Phoma jolyana 863
Phytophthora cilrophthora, control 853
prestorage treatment
fungicides 854
waxes 856
storage 855
wraps, plastic film 854
Oryuephilus acuminatus
control 998
USA 998
Oryzaephilus surinamensis
cereals
Israel 760
population dynamics 758
USA 757
control, insecticides 1019
malathion, resistance 1018
phosphine, resistance 990
Osmophilic yeasts, taxonomy, India 987
Osmotolerant yeasts, taxonomy, India 987
Oysters, pasteurization 895
Paecilomyces .varioti, pawpaws 860
Palm oil effluent, waste water treatment
1067
Parathion-methyl, control, insect pests 997
Parsnips, storage 824
Particleboards, decay fungi, laboratory tests
957
Pawpaws
fungi 860
Stemphyliu·m lycopersici 861
PCP-Na, decay fungi, wood 971
Pears
Cydia pomonella, control 826
Penicillium expansum, prestorage ·
treatment 833
postharvest decay 841
Pecans, postharvest decay, cold storage
807
Pediococcus cerevisiae, f~s. irradiation
724

.

Penicillium
biodegradation
bagasse I 082
beet pulp 1082
fluorides I 046
grapefruits, storage decay 858
groundnut oil 812
pawpaws 860
pigeon peas 800
Penicillium corylophilum
biodegradation, straw I 050
meat 902
Penicillium eye/opium
barley 767
beansproLits 886
Penicillium digitatum
Botryodiplodia theobromae, oranges,
control 867
citrus fruits
control 85 I, 853
prestorage treatment 849
waxes 848
Diaporthe citri, oranges, control 867
Penicillium italicum, oranges, control
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Penicillium digitatul!l._ contd.
Penicillium -italicum, oranges, control

contd.
867
sweet potatoes 875
Penicillium duponti, composts

1027

Penicillium expansum
apples
··

calcium

837

prestorage treatment 833
control 836
pears, prestorage treatment 833

Penicillium griseofulvum, patulin, cheeses,
potassium sorbate 731
Penicillium ltalicum, citrus fruits, control
853
Penicillium nigricans, Trachyspermum
ammi. captan 829
Penicillium roquefortii, patulin, cheeses,
potassium sorbate 731
Peppermint, insecticidal properties 994
Permethrin, colitrol, stored products pests
1019
Petroleum, recovery, Escherichia coli 1066
Phanerocltaete chrysosporium, lignin,

biodegradation I060
Phenylphenol, fungi, citrus fruits 850-851
Plroma jolyana, oranges 863
Phomopsis, pigeon peas 800
Phosphine
control, Trogoderma granarium 1008
insect pests
maize 771
resistance 990
rice 787
Phosphorus
freshwater pollution, Great Lakes 1078
metabolism, waste waters 1079
Pboxim, control, stored products pests
1019
Plryllost/cta vaccinU, cranbenies 868
Plrytoplrtlrora,- citrus fruits, control 851
Phytoplrtlrora citroplrtlrora
citrus fruits · ·
control 853
fosetyl 852
Phytoplrtlrora infestans, potatoes, metalaxyl
881
P!Jytoplrtlrora syringae, apples, control 838
Pichia membranaefaciens, novel DNA
species 980
Pickles
·
bacteria 812
fungi 812
Pigeon pea~ fungi, storage losses 800
Pineapples, Ceratocystis paradoxa 862
Pipes, birds 1013
Pirimipbos-methyl
control, stored products pests 1019
insect pests, rice 787
Plant oils, insecticidal properties 994 . ,
Plastics, birds I 013
Platypodidae, timbers, .in~erceptions, Japan
961
Pleospora lrerlnJrum, sweet potatoes 875
Pleurotus ostu~tus, wood, thermal
properties 956
Plod/a interpunctella
cereals, USA 757
control, cold storage 992
wheat, malathion 792
Plums, Rhizopys stolonifer 874
Poland. biocidcs I 072
Pome fruits, postharvest decay 841
Poria placenta. particleboards, laboratory
tests 957
Poria 11aillantii, particleboards, laboratory
tests 957
Pork, microbial contamination 915
Posthanest decay
apples 841
Brassica 888
brussels sprouts 888
cabbages 888
Capsicum 889
carrots 879
cauliflowers 888
celery 889
cucumbers 889
fruits 830-831
lettuces 889
onions 878
pears 841

Posthanest decay contd.
pome fruits 841
potatoes 884
raspberries 869
small fruits 869
strawberries 869
tomatoes 889
vegetables 830-831, 889
Potassium sorbate, control, aflatoxins 737
Potatoes
Erwinia carotovora, control 882
fungi 884
Fusarium so/ani var. coeruleum,
integrated control 883
Gihberella cyanogena, integrated control
883
Phytophthora infestans, metalaxyl 881
postharvest decay 884
Rhizoctonia so/ani 880
Streptomyus scabies 880
Poultry meat
bacteria 918
controlled atmosphere storage 920
mesophilic bacteria 918
psychrotrophic bacteria 918
Staphylococcus aureus 921
vacuum packaging 920
Preservation
foods 721
heat treatment 722
Prochloraz
Penicillium expansum
apples 833
pears 833
postharvest decay, apples 836
Propionic acid
control, aflatoxins 780
fungi, feed grains 750, 753
preservation, maize 774-775
Propoxur, control, stored products pests
1019
Prosteplranus truncatus
maize 996
sex attractants 996
Prunes (see Plums)
Pseudomonas
fish 891
Jerusalem artichokes 876
Pseudomonas marginalis, cabbages, control
885
Psychrotrophic bacteria, poultry meat 918
Pycnoporus·sanguineus, wood, pr_eservatives
971
Pyrethrins, insect pests, cereals 7 59
Pyrophyllite, Rhizopertha dominica, wheat
795
Quiescent infections
fruits 830
vegetables 830
Raspberries, postharvest decay 869
Rendering plants. Enterobacteriaceae 899
Reports, Stored Products Division,
Agricultural Research Organization,
Israel 1084
Reticulitermes·santonensis, timbers,
preservatives 965
Re,-iews
mushrooms, waste substrate 1036
mycotoxins, cheeses 953
nisin 719
single cell proteins 1036
waste water treatment, biotechnology
1026
Rhiz.octonia so/ani
potatoes 880
sesame 805
sweet potatoes 875
Rlrizomucor mie!Jei, foods, culture media
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