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NEWS ITEMS
The Sixth International Biodeterioration Symposium
This Symposium was held at the
Marvin Centre of The George Washington University, Washington, DC, USA,
and was sponsored jointly by the
Virginian Commonwealth University
The Department of Biology and
George Washington Department of
Forensic Sciences.
The Co-Chairmen of the Programme and Planning Committee were
Gerald C Llewellyn of the Virginia
Commonwealth
University
and
Charles E O'Rear of The George
Washington University and the membership of the Committee was as
follows: Allen Calmes, National Archives, Washington, DC; Rita Colwell,
University of Maryland, College Park,
MD; William Dashek, West Virgina
University, Morgantown, WV; Rufus
K Guthrie, University of Texas,
Houston, TX; Henry A Highland,
ARS-USDA, Savannah, GA; Robert
Hodson, University of Georgia, Athens,
GA; Warren P Iverson, National
Bureau of Standards, Washington,
DC; Dale Kaukeinan, ICI Americas,
Goldsboro, NC; Arthur M Kaplan,
US Army, Natick, MA; Gerald C
Llewellyn, Virginia Commonwealth
University, Richmond, VA; Frank P
Mallak, Quaker Chemical Corporation,
Conshohocken, PA; Karl Morris, ICI
Americas, Goldsboro, NC; Charles
E O'Rear, The George Washington
University, Washington, DC; Carolyn
Rose,
Smithsonian
Institution,
Washington, DC; Harold Rossmoore,
Wayne State University, Detroit, Ml;
Robert Timm, University of Nebraska, Lincoln, NE; Robert Traxler,
University of Rhode Island, Kingston,
RI.
Charles O'Rear was the Registrar and Gerald Llewellyn the Programme Organiser. These colleagues
most certainly deserve our sincere
gratitude for the organisation of an

extremely successful Symposium attended by nearly two hundred people.
Over one hundred papers were
presented, the sessions beginning on
Monday 5th August, the Symposium
being opened by David Houghton,
President of the Biodeterioration Society. An address of welcome on
behalf of The George Washington
University was given by Henry Solomon, Dean of the Graduate School
of Arts and Sciences, and opening
remarks were given by Howard Eggins,
Chairman of the Standing Committee
for
International Biodeterioration
Symposia.
Dr Eggins, in his remarks, drew
attention to the appropriateness of the
Symposium being held in America at
Washington, the original home of the
Prevention of Deterioration Centre
and of Carl Wessel's sterling works.
He reminded the meeting of Professor Dick Traxler's work with his
organising committee of the previous
very successful Third International
Symposium held at Rhode Island,
USA, in 1975. Dr Eggins then went on
to define the meaning of Biodeterioration as follows:
"I would like to spend a little
time o·n the definition of biodeterioration and on the related word biodegradation.
Biodeterioration was defined by
Hueck at an OECD Working Party
in 1962 as "Biodeterioration is the
study of the deterioration of materials of economic importance by
organisms". Later structures and processes were also linked to materials
in this definition which has become
widely accepted.
Within this definition, the word
"deterioration" requires some further
comment. Words such as "decay",
"spoilage" and "damage" could also
be included, and for some biodeterioration is probably used in the sense
that there should be actual physical
breakdown, or "decay" of a material.
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But, of course, the attack on materials by organisms is much wider
than this and it seems best to include
all forms of damage, or loss of economic value caused by organisms interacting with materials, as biodeterioration. Hueck in his classic paper
listed a large number of ways in which
organisms could damage or deteriorate
materials, not all of which involve
the physical breakdown of the material to cause economic loss.
Perhaps at this stage it is worthwhile to discuss the origins of the
terms "biodeterioration" and "biodegradation''. Tom Oxley and myself
have recently published a paper on
this in the International Biodeterioration Bulletin. Undoubtedly, the two
terms have been used interchangeably;
however, hopefully, the two terms
have distinct ·and different meanings,
although they are closely linked.
The word "deteriorate" comes
directly from the Latin and means (as
in the Latin) "to make worse" and for
us to make something worse by biological agents may imply fungi rotting
timber, or bacteria blocking a pipe·
line or barnacles growing on the side
of a ship reducing its streamlining;
in only one of these instances does
the organism cause damage by breaking down a material, but in each
example things !Ire "made worse"
by biological activity. Thus biodeterioration covers a wide range of biological activities involved in mail's
materials and constructions where the
effect is to "make things worse" and
thus to adversely or negatively affect
man's economy.
The word "degrade" also comes
directly from Latin and means (as
in the Latin) "to step down" and
obviously when applied to things
rather than people means "to break
down". I hope it thus becomes clear
straight away that biodeterioration
and biodegradation are not interchangeable, biodcterioration having
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a wider meaning in terms of the un·
pleasant things that organisms can do
to materials. However, biodegradation
could properly mean those activities
of organisms which result in the
breakdown of a material either to
man's detriment or good. Today it is
generally considered that it is in the
latter sense that "biodegrade" has a
special meaning and has come to be
applied to those activities where
materials or chemicals are broken
down to man's benefit, and where
new substances of value may be
synthesised, and where the activity
can be thought of as the opposite of
a biodeteriorative activity.
Biodeterioration as a tcchrtological
subject can only justify its demand
for study if it can be shown that the
concept helps us to control the problem thus designated. I believe that
the commitment in UK and Europe to
this concept does justify it. However,
the relationships to certain other
areas need to be mentioned. Pathology
relates to the attack by organisms on
other growing organisms, cg standing
crops, whilst biodeterioration is concerned with crops once they have been
harvested. Clearly there is overlap
between pathology and biodeterioration, and this is perfectly proper.
Secondly, there is a concern with
certain public health aspects which
need consideration. Public health is
concerned where organisms that can
cause disease arc passed on to human
beings either by touch, inhalation or
ingestion. Some organisms are merely
passively carried to the human host
and cause disease only when they are
multiplying on or in the host. Others,
though, interact firSt with a material,
multiplying on it and subsequently
causing disease by the inhalation or
ingestion of spores or toxic compounds. The latter are the proper
concern of those involved in the study
of biodeterioration.
There are several reasons why
there is more attention being given
to the control of biodeterioration
today. Firstly, in real terms the value
of materials is increasing and manu{acturcrS are co·ntinually improving
their designs and using less materials
to achieve constant performance. Any
attack by organisims is thus more
important than before and, as a
result, there ·is a· continual and increasing demand for a wider range of
susceptible materials to be protected

against attack - clearly this could
mean expanding .markets for biocides.
In line with this trend is the demand
for increasing standardS of quality
control in products and the heightened
awareness of deviation and increased
sensitivity towards organism .contamination. Again safety standards have
pointed to the dangers of uncontrolled organism involvement with Man
and his materials, for instance, the
pbssible dangers from saprophytic
fungal spores, mycotoxins and household mite infestations. Running counter to these trends is the heightened
awareness of the improper and misinformed usc of biocides generally "throw another litre in if in doubt"
will no 'longer satisfy. This interesting
balance of trends has led to a more
professional outlook on these matterS.
I think that it is now pertinent to
consider for a moment names of those
who have helped, and are helping in,
the development of our subject, some
of which are now sadly deceased:
Bill Bunker, deceased, the first president of our Society and president of
the first of this series of Symposia
which started at Southampton in
1968; Bill authored a book on cellu·
lose biodeterioration in 1928.
Pat Coursey, a found member of
the Biodeterioration Society, was
secretary of the Southampton Symposium, was pre-eminent on storage
problems of tropical root crops.
Sadly Pat died at the end of last year.
Tom Oxley, who did so much to help
the development of International
Biodeterioration Symposia, and who
should be standing here in my place,
sadly. as you all know died last Sep·
tember.
Neil Butler, of Haldane Laboratories,
was treasurer of that Symposium and
subsequently first treasurer of the
Biodeterioration Society. Neil cannot
be with us today, but he sends his
warmest greetings.
The International Rio deterioration Research Group is well represented here
today, including its Secretary General,
Dennis Allsopp. It is particularly
pleasurable to know that Arthur
Kaplan, an Honorary Member of
IBRG, was associated with the planning of this Symposium.
Arthur did so much to ensure the
success of the forerunner of much
which has been achieved from the
OECD's ,Biological Deterioration of

Materials Re-search Group ·in the early
1960's.
The Biodeterioration Society under
the present guidance of David Houghton and with the indefatigable support
of Julian Maw, goes on from strength
to strength. Indeed I understand it
has decided ·to change its name to the
Biodeterioration and Biodegradation
Society. Although I approve of this
.;hange, as I believe it more accurately
reflects the interests .of our members
and the development of the subject,
I have difficulty in believing that
many will use the full title. Surely
it will be abbreviated to the Biodet
and Biodeg Soc, or even, and more
likely, to the B & B Society, which
as some of ·you will know is also
used as an abbreviation in tourist
circles for Bed and Breakfast. I hate
to think of the confusion that this
could produce. Probably it will be
known as the BBS if such initials
have not been already grabbed.
Clearly today's Symposium demonstrates that there are still many problems in biodeterioration which need
solving and many new problems which
arise. However it is obvious that
biodegradation, the harnessing of
activities that are familiar to all of
us, is beginning to play a more important role, particularly in the context
of biotechnology.
Although developmental work has
often a long way to go before many
of these processes are truly economic,
I believe that events are making it
likely that more will be economic
in the future. I hope sincerely that
our Society wi11 play one important
part in those developments.
It is very pleasurable "for me personally to have been invited to make
these opening remarks, as they are
officially designated. Again we find
ourselves eager to renew old acquaintances, make new ones, participate in
the proceedings with all of us helping
to make this Sixth Symposium the
success that it will surely be. Please
join with me in showing our appreciation to Charles O'Rear and Gerald
Llewellyn and their splendid team and
also I would like to thank Sheila
Barry and my colleagues on SCIBS
for their activities. I would like to
thank the Virginia Commonwealth
University and the George Washington University for its hospitality and
excellent organisation and to this
country for those of us who are

.,
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foreigners, for being here and for
enjoying such a splendid capital and
general friendship."

Somewhat over 100 papers were
presented in the week to 217 dele·
gates in the following sessions:

'

Effluents
Rodents, Birds and Mammals
Biocides
General
Biocorrosion
Mycotoxins
Museums
Library and Archives
Methods and Instrumentation
Fuels and Lubricants
Ligno-cellulose, Polymers and Aquatic Microorganisms
Agriculture
Marine Fou1ing
Polymers, Paints and Organic
Coatings
Insects and Stored Products
The Proceedings will be published
in the Spring of 1985 by CAB - all
delegates will be sent a copy, otherwise copies will be obtainable from
the usual outlets or direct from
CAB.
The Marvin Centre made a superb
venue for the Symposium: the lecture
rooms were confortable, the backup facilities were excellent and the
general layout made for a friendly
atmosphere in which the chat at the
refreshment breaks was up to the
usual standard of essentiality expected at an international symposium.
It was generally felt that the
Organizers had also scored a great
success in the arrangements that
they had made for the social programme. The Symposium Dinner was
splendid, and Washington offered a
wonderful variety of interest - from
visits to the President's house to
extravaganza walks to the Anglican
Cathedral by night.
As befits a Symposium organized
by a mycotoxin specialist and a
forensic scientist there was a good
array of papers on mycotoxins and on
embryonic interest in the relationship of forensic studies and biodeterioration, especially in the time span
Over which various biodeteriorative
activities occur. Fuels and lubricants
remained another popular area of
'interest.
During the .Symposium informal
discussions were held at which points

were raised including the possibility
of there being an active branch of the
Biodeterioration Scoiety in the USA,
the possibility of co-ordinating an
annual summer meeting in Britain,
and the role of the Biodeterioration
Society in Britain and the desirability
of an International Biodeterioration
Society. It was hoped that these and
similar topics would continue to be
considered.

International
Biodeterioration
Symposium 1987
The Standing Committee for International Biodeterioration Symposia
has approved that the next International Biodeterioration Symposium
will be held from 7th to lith Sep·
tember 1987 at Emmanuel College,
Cambridge University, Cambridge,
England. Dr R. Neil Smith and Dr
Howard Eggins are co-chairmen of the
Organising Committee, with Dr Ken
Seal as Secretary.

Biodeterioration at Cranfield
Institute of Technology
A Biodeterioration Division has
been set up within the Biotechnology
Centre at Cranfield by Dr Ken Seal
who was, for ten years, at the Riodeterioration Centre at Aston University. The Division has been in
operation since April 1983 and pro·
vides a wide range of professional
services to industry in the following
four areas: a NATLAS test house
for the microbiological evaluation
of materials; an investigative service
to identify and remedy specific
biodeterioration problems ·on site or
in the factory; a consultancy service to alert customers to potential
problems and advise on preventative
measures; a research and development
facility to undertake contract research
and fundamental problem's requiring
a longer term investigation. The
Division has access to the nonnal
range of analytical and mechanical
testing equipment through the Scllool
of Industrial Science of which it is
an integral -part. For a brochure and
further details contact Ken Seal ·at
Cranfield Institute of Technology,
Cranfield, Bedford
MK43 OAL
(Telephone 0234 7501 l1 extn 2577).
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Forthcoming Meetings
Biotech 85 Europe - May 21-23
1985, Geneva
Biotech 85 USA - October 21-23
1985, Washington, DC
Biotech 85 Asia - November 27-29
1985, Singapore
Details are available from Online
Conferences Inc, Suite 1190, 2 Penn
Plaza, New York, NY 10121, USA.
Fifth International Congress on
Deterioration and Conservation
of Stone, September 25-27 1985,
Lausanne Switzerland.
Organized with the assistance of
SNSF (Swiss National Science Foundation),
lCCROM
(International
Centre for the Study of Conservation,
Rome, Italy) and JCOMOS (International Council of Monuments and
Sites).
Themes of the Congress are:
Petrographical and physical characterization of freestone and
sculptures; measures and tests
permitting the identification of
their structures and durability.
Investigation of physical, chemi·
cal and biological ageing; methods of sampling and study of
the samples.
Measuring techniques in the
laboratory and in situ (tests and
simulations).
Treatments for the protection
and consolidation of aged stone;
methods permitting the evalua·
tion of the efficiency and
durability of the treatments.
Practical applications of the
restoration of monuments, sculptures and other architectural
objects in stone.
Details of the Congress are available from Laboratory of Stone Con·
servation, Swiss Federal Institute of
Technology Lausanne, 32, Chemin de
Bellerive, CH-1007 Lausanne, Switzerland.
Biotech RIA 85 an International
Symposium on The Impact of
Biotechnology on Diagnostics,
at Hotel Cavalieri Hilton, Rome,
Haly -April 16-18 1985.
Topics arc:
Production and genetic manipulation of rnonoclohal antiboHies.
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Tumor detection by immunocytochemical and radioimmunometric methods.
Recombinant DNA and hybridoma technology.
DNA probes in diagnostics.
Biotechnology in animal and
human vaccines.
Antibodies to synthetic antigenic determinants.
Scientific Committee: H. Koprowski
(Philadelphia, USA), S. Ferrone (Valhalla, USA) and A. Albertini (Brescia,
Italy).
Organizing Secretariat: Fondazione
Giovanni Lorenzini, Via Monte Napaleone, 23-20121 Milano, Italy.

Sixteenth Annual Meeting of
The
International
Research
Group on Wood Preservation,
12-16 May 1985 and The International
Union of Forestry Research Organizations Division 5 - Subject Group
5.5.03, "Wood Protection" 17 and
18 May 1985 will be held as linked
meetings at Guaruja, near Sao Paulo.
Brazil.
The scientific programme will include discussions on projects and
papers on:
Microbial breakdown mechanisms.
Termite problems_.
Insects in dry wood.
Soft rot tests.
Field tests out of ground contact.
Stain in timber in service.
Non-destructive testing for the
detection of defects in poles.
Basidiomycete tests.
Collaborative field experiments.
Health and safety aspects.
Remedial treatments.
Performance of treated wood in
the sea.
The use of wood in boats.
Contact: IRG 16/IUFRO Organizing Committee, Institute de Pesquisas Tecnol6gicas, Divisao de Madeiras, Caixa Postal 7141, 01000 -Sao
Paulo- SP, Brazil.

News Items
The Editor-in-Chief will be pleased
to receive items of news and comment,
either addressed to him at the Commonwealth Mycological Institute or to
Bioquest Ltd, St Peter's College,
College Road, Saltley, Birmingham,
B8 3TE, England.
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EVIDENCE FOR PLASMID-MEDIATED BACTERIAL RESISTANCE TO INDUSTRIAL BIOCIDES
F J. CANDAL and R.G. EAGON'

Abstract: A total of 16 isolates of Pseudomonas strains that were cultured from biocide·treated
kaolin slurries and, in one instance, from a water-based latex paint were studied with respect to
their resistance to four industrial biocides. Many of the isolates showed multiple resistance patterns
in that they were resistant to more than one biocide as well as to certain heavy metals and other
antimicrobial agents; and, many of the isolates were resistant to agents to which they had no previous history of exposure. One to four plasmids were detected in each of the biocide-resistant
isolates that were examined. These experimental data were highly suggestive that resistance to the
industrial biocides was due to plasmid~ncoded mechanisms.

Introduction
Paint and paper industries frequently experience problems with unwanted microbial growth. Thus, bacteria, yeasts and
fungi have been implicated in the spoilage of paint and of paper pulp during processing. Water-based latex paints contain
methylated and ethylated cellulosic materials as thickening agents as well as other synthetic additives that, along with temperature and pH, favour microbial growth which, in turn, alters the physical and chemical properties of the paint (Winters
1981 ). The paper industry also has similar problems with microbial contamination and spoilage of their materials (Lutey
& May 1978). For example, sulphate-reducing bacteria have been implicated in the greying of raw materials for paper manufacture while slime-producing microorganisms cause speckling and holes in paper.
The two products, paper and paint, have a common denominator in kaolin which is used in their manufacture. Kaolin is
a white clay which is essentially an aluminium silicate (Theng 1979). It is used in the emulsion of paints and as a paper
coating. In the United States kaolin is generally sold as a slurry of about 67% solids.
While there is only a very low content of organic substances in kaolin slurries, it is sufficient, nevertheless, to support a
population of several million microorganisms per millilitre. The presence of microorganisms even in high numbers in kaolin
slurries genera11y has little or no effect on the properties of the kaolin slurries such as brightness and viscosity. However,
paint and paper industries that use kaolin do not want to introduce an added source of contamination into their products
during manufacture. Thus, kaolin companies must control microbial growth in part through sanitary procedures and in part
by the use of antimicrobial agents collectively called biocides.
Biocides have been used extensively in paper, paint and kaolin industries with mostly favourable results; but we have noted
several instances where microorganisms resistant to biocides were encountered. Since kaolin is classed as an indirect comestible by the Food and Drug Administration (FDA) of the United States, the number and type of biocides approved by FDA
for use in kaolin slurries are severely limited. As a consequence, the emergence of resistant microorganisms is a matter of
major concern. With this in mind, we initiated a study of bacterial isolates resistant to certain biocides that have FDA approval for use in kaolin slurries.

Materials and methods
Organisms
All the organisms used in thus study, with one exception, were isolated from biocide-treated kaolin slurries showing high microbial counts.
The one exception was as n fluorescent Pseudomonas species isolated from a can of water-based latex paint containing over 40 million colony
forming units (CFU) of fluorescent Pscudomonads per millilitre.
The organisms selected for this study were isolated over a two-year period from colonies on Petri plates of Tryptic Soy Agar (Difco Labora·
tories, Detroit, Michigan) that were used in the routine viable plate count technique. The contaminated kaolin slurries generally had 2 to 4
million CFU per millilitre although occasionally higher numbers were encountered. The predominant microorganisms showing biocide resistance were fluorescent Pseudomonads. Thus, of the 20 isolates that were resistant to one or more biocides, 16 were Pseudomonas species; two
were Flavobacterium species;.and, there was one species each of Bnterobacter and Serratia.
Because of the well documented intrinsic resistance of Pseudomonas to a wide variety of antimicrobial agents and because Pseudomonas
is a notorious spoilage organism in a wide variety of industrial products, only the 16 Pseudomonas isolates were selected for further study.
These were simply designated as isolates 1 to 16. Ps. aeruginosa PA01, a well characterized laboratory strain, was used throughout these ex peri·
ments for comparative purposes.
Minimal inhibitory concentration (MIC)
MIC determinations in liquid media were done by the serial dilution tube method using Antibiotic Assa~ Medium 3 (Difco Laboratories,
Detroit, Michigan) as described by Anderson (1970). The results were recorded after 48 hr of incubation at 33 C.

Plasmid determination
Plasmid deoxyribonucleic acid (DNA) was isolated from the microorganisms by the method of Kado & Liu (1981) modified as follows:
the organisms were cultured overnight at 33°C in L-broth composed per litre of; tryptonc, 10 g; yeast extract, 5 g; NaCl, 10 g; and 1 N NaO~J.
1 ml; then, 1.4 ml was dispensed into Eppendorf tubes and centrifuged in a Brinkmann centrifuge model5414 (Brinkmann Instruments Inc.,

1Department of Microbiology, University of Georgia, Athens, Georgia 30602, USA.
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Westbury, New York) for 5 min at 15,000 x g. The supcrnatDnt was discarded, and the pellet was suspended in 30 Jll of tris(hydroxymethyl)
arninomcthanc (Tris)-acetatc-cthylenediaminctctraacetic acid (EDT A) buffer, pii 8.0, composed of 0.28 g EDTA (tctrasodium salt), 0.68 g
sodium acetate and 4.84 g Tris (Sigma Chemical Co., Saint Louis, Missouri) per litre of deionized water (TAE buffer). This solution was adjusted to pH 8.0 with glacial acetic acid. To this suspension 60 pi of 3% sodium dodecyl sulphate (SDS) (fmal concentration) in 50 mM Tris
buffer, pH 12 06, were added. Mixing was accomplished by gently tapping the tube with the reaction mixture. This mixture was incubated for
60 min at 60 C'. The lysate was extracted with 100 J1l of phenol:chloroform (1:1, volfvol). The reaction mixture was then Centrifuged at
15,000 x g for 10 min. A volume of approximately 35 111 was removed from the supernatant and dispensed into a second Eppendorf tube
containing 10 J11 of "stop-dye" (in final concentration, 0.019% bromophenol blue, 0.02% xylene cyanol, 0.025 M EDTA and 50% glycerol).
This mixture was then loaded onto a 1% agarose gel (Type 1: low EEO, Sigma Chemical Company, Saint Louis, Missouri) in TAE buffer, with
dimensions of 5 mm x 11 em x 11 em. The gel was electrophoresed in TAE buffer at 10 volts overnight and stained for 1 hr in 0.5 ml ethidium
bromide (4 mg per ml of 10 mt..·l Tris and 1 mM EDTA, pi I 8.0) and 100 ml of TAE buffer. The gel was de stained in deionized water for 24 hr
at 4°C. The DNA bands on the gel were visualised with an ultraviolet light box (Chromate Vue Transilluminator, Model C-61, Ultraviolet
Products, Inc., San Gabriel, California) and photographed using Polaroid black and white film type 55 (positive/negative) and a Wratten 9
ftlter. The following plasmids from Escherichia coli were used as molecular weight standards: pDU202, 60 megadaltons (Mdal); R702, 46
Mdal; RP4, 36 Mdal;pRK290,13 Mdal;and RSe2124,5.7 Mdal.
Biocides
The biocidcs used in these experiments were: biocide A, hexahydro-1,3,5-triethyl-s-triazine, a pure technical product with some water of
reaction present; biocide B, 3,5-dimethyl-1,3,5-21I-tetrahydrothiailiazine-2-thionc, a 24% solution plus 9% isopropanol (in final concentrations)
dissolved in 10% NaOH; biocide C, 1,2-bcnzisothiazolin-3-one, a 35% solution (in final concentration) in 25% ethylenediamine; and biocide D,
1,2-dibromo-2,4-dicyanobutane, a 25% aqueous dispersed solution.

Results
MIC values
The MIC values of biocides A, B, C and, in two cases only, D for Ps. aerugilzosa PAOl and for the 16 Pseudomonas isolates
are shown in Table 1. Biocides A and B were used most frequently to treat kaolin slurries. Thus,thefactthat a large number
of the isolates showed resistance to these two biocides was not surprising. However, some of the isolates showed resistance
to two or more of the biocides even though only one of the biocides had actually been used to treat the kaolin slurry (i.e.,
the organisms had been exposed to only one biocide). Moreover, biocide D had never been used in the kaolin slurries from
which the biocide D-resistant isolates were obtained. These data strongly suggested, therefore, that acquisition of resistance
did not necessarily require prior exposure to the biocide in question.

Table 1. Minimal inhibitory concemration (MIC) values of biocides A, B, C and D against Ps. aeruginosa PA OJ a11d against strains of Pseudomonas isolated from biocide-treated kaolin slurries and, in one instance, from a water-based latex paint.

M IC Values (ppm) of Biocide:
Organism

Ps. aeruginosa PAOl
Pseudomonas isolate 1
Pseudomonas isolate 2
Pseudomonas isolate 3
Pseudomonas isolate 4
Pseudomonas isolate 5
Pseudomonas isolate 6
Pseudomonas isolntc 7a
Pseudomonas. isolate 8
Pseudomonas isolate 9
Pseudomonas isolate 10
Pseudomonas isolate 11
Pseudomonas isolate 12
Pseudomonas isolate 13
Pseudomonas isolate 14
Pseudomonas isolate 15
Pseudomonas isolate 16

A

B

125
1000
1000
1000
1000
1000
1000
500
500
125
125
250
63
500
250
250
500

250
125
125
125
125
125
250
250
500
500
500
500
500
250
500
500
250

c
63
32
63
32
63
63
63
500
1000
250
125
63
32
32
16
16
32

0 b,c

125 (250)

ND
1000 (2000)
500 (1000)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

a This organism was isolated from a water-based latex paint.
b ND = not done.

c The figures indicated parenthetically are MIC values after 72 hr of incubation.
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Susceptibility to chemotherapeutic agents and heavy metals
Several of the biocide-resistant Pseudomonas isolates were tested for resistance to various heavy metals and chemothera·
peutic agents. The results are shown in Table 2. Although various concentrations of these antimicrobial agents were used, the
numbers shown in Table 2 represent the ~ighest concentration to which the organisms were resistant. While most of the
isolates tested showed resistance to mercury, ampicillin and chloramphenicol, 5 of the 8 isolates tested were resistant to
sulphadiazine and 2 of the 8 isolates tested were resistant to arsenate and to cadmium.
Table 2. Resistance and susceptibility of Ps. aeruginosa PAOJ and of biocide·resistan.t Pseudomonas species to heavy metals and chemothera·

peuticagents a,b,c,d.

IIighest Non-Iilhibitory Concentration

Organism

,.

Ps. aeruginosa 'PA01
Pseudomonas isolate 1
Pseudomonas isolate 2
Pseudomonas isolate 3
Pseudomonas isolate 6
Pseudomonas isolate 13
Pseudomonas isolate 14
Pseudomonas isolate 15
Pseudomonas isolate 16

As

160
160

Cd

2

llg

Ap

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

300
25
25
300
300
300
300
300
300

Cm

Gn

Na1

Sm

Su

Te

Kn

2§
25
25
25
25

800
800
800

25

800
800

a The dashes indicate no growth.
b The symbols are: As, arsenate; Cd, cadmiumr Hg, mercury; Ap, ampicillin; Cm, chloramphenicol; Gn, gentamicin, Nal, nalidixic acid; Sm,
streptomycin; Su, sulphadiazino; Te, tetracycline; and Kn, kanamycin.

c The concentrations of the antibiotics were in ,Ug/ml while that of the metals was millimolar.
d The concentration of the inhibitors where dashes appear was: As, 80 mM; C'd, 1 mM; Hg, 0.05 mM; Cm, 25 ,ug/ml; Gn, 5 J.lg/ml; Nat, 75 J.lg}

m1; Sm, 250 J1g/m1; Su, 800 Jlg/m1; Tc, 25 J1g/m1, and Kn, 40 Jlg/ml.

Plasmid determinations

Plasmids were detected in all of the biocide-resistant Pseudomonas isolates that were examined. The molecular weights
of the plasmid DNA from these isolates are shown in Table 3. The number of plasmids detected per isolate varied from 1 to
4 with the most common number of plasmids per isolate being two. The molecular weights of the plasmids ranged from less
than 2.8 Mdal to 83 Mdal.
Table 3. Plasmids detected in. biocide-resistant Pseudomonas strains.

Organism

Ps. aeruginosa PAOl
Pseudomonas isolate 1
Pseudomonas isolate 2
Pseudomonas isolate 3
Pseudomonas isolate 6
Pseudomonas isolate 8
Pseudomonas isolate 13
Pseudomonas isolate 15
Pseudomonas isolate 16

Number of
· Plasmids

0
2
2
4
2
2
3
2

Molecular Weights
of Plasmid~

60; 31
54;27
all less thrm 2.8
9; 2.1
55; 45
35; 9; 2.1
60;54
less than 2.8

•
a Molecular weights arc given in megadaltons (f!.·ldal).
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Discussion

A total of 16 isolates of Pseudomonas that were cultured from biocide-treated kaolin slurries and, in one instance, from a
water-based latex paint were studied with respect to their resistance to four industrial biocides. Ps. aeruginosa PAOI was
also used in these studies as a reference or control organism. The experimental results were strongly suggestive that biocide
resistance was mediated by plasmids. The evidence upon which this conclusion was based Was that: (a) many of the isolates
showed multiple resistance patterns in that they were resistant to more than one biocide as well as to certain heavy metals
and chemotherapeutic agents; (b) several of the isolates were resistant to biocides 1 heavy metals and antibiotics to which
they had no previous history of exposure; and (c) one to four plasmids were detected in each of the biocide·resistant isolates
that were examined.
Most strains of Pseudomonas, particularly Ps. aeruginosa, isolated from, nature. have been found to possess one or more
"cryptic" plasmids (Eagon 1984; Royle & Holloway 1980). Thus, the presence of plasmids detected in the isolates used in
this study is not absolute evidence that biocide resistance was plasmid·mediated. However! bacterial resistance to the heavy
metals cadmium and mercury is considered to be mediated by plasmids. Moreover! the acquisition of resistance to more than
one antimicrobial agent irrespective of whether the organisms have had a previous history of exposure to each of the agents
is also indicative of plasmid-mediated resistance mechanisms. Thus, our results are highly suggestive that resistance to the
biocides used in these studies was due to plasmid-encoded mechanisms.
Our present experimental data did not permit us to discern the nature of the bacterial mechanisms of resistance to the
biocides used in this study. Moreover, the mechanisms of inhibition at the molecular level of these agents are also not known.
Thus1 the answer to these questions will have to await further study.
This work was supported in part by a contract from the Freeport Kaolin Company.
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MYCOFLORA OF STORED DIESEL FUEL IN NEW ZEALAND
G .. HEITIGE 1 and J.E. SHERIDAN'
Abstract: Twelve monthly samples of diesel fuel from two bulk storage tanks were examined for the
presence of fungal contamination during 1982-1983. Over 25 fungal species were isolated.
Cladosporium resinae was the predominant fungus occurring in 98% of the samples, followed
by Penicillium spp. (93%). A list of fungi identified and frequency of isolation is given.

Introduction

'

Microbial contamination of diesel fuel in storage tanks, shipboard fuel tanks and locomotives has been studied by various
workers: Stormont ( 1962), Zeit! ow & Hostetler ( 1962), Flippin, Smith & Mickelson ( 1964), Wright & Hostetler ( 1963),
Hendey (1964), Neihof (1980), May & Neihof (1981), Turner (1981) and Bruce (1982), but not as widely as for jet fuel.
Cladosporium resinae has been reported as the major contaminant of diesel although recently Bruce ( 1982) observed
Penicillium spp. in the fuel/water system and suggested that they might be as important colonizers as C. resinae. Whether
Penicillium spp. are as harmful as C. resinae is not yet established.
The corrosive activity of C. resinae on aluminium-copper alloy and stainless steel in the diesel/water system was studied
by Hansen, Tighe-Ford and George (1981). They found that stainless steel was not attacked but significant corrosion occurred on aluminium-copper alloy.
In New Zealand, major problerils with diesel fuel blockages and fuel gauge failures have occurred in navy ships, "The
Bounty" (pers. comm.), and in buses (news reports- see Anon 1981) ·but little work has been carried out to establish the
main cause of the problem.
Cladosporium resinae is known to be widespread in aircraft fuel, in soils and airspora in New Zealand (Sheridan 1972)
but a survey of microbial contamination in diesel fuel systems in this country has· not been made. No publication has actually
documented the fungi found in stored diesel fuel.
In the studies reported here fungi were identified in monthly samples of diesel fuel collected from two concrete storage
tanks sited in Auckland during 1982-83. A list of fungi identified is given together with the numbers and frequency of isolation.
Materials and methods
Sampling techniques
Fuel from the top, middle and bottom of the storage tanks was sampled by a weighted sampling can, shown in Fig. la. This is a brass bottle
with a fuel holding capacity of one litre, which fills with fuel after being lowered to the appropriate level when the stopper is removed by the
captive rope.
rig. Ia. Samplers

la
The 'very bottom' of the tank was sampled by a 'zone sampler' also sometimes called the 'thief as in Fig. lb. The sampler allows the fuel to
pass through as it descends through the fuel in the tank. This is made possible by the top and bottom valves opening due to the pressure of the
fuel against the descending sampler. When the sampler becomes stationary, the valves close and the sample is retained as the sampler is returned
to the surface,
The fuel samples \Vere immediately transferred into clean, sterile, glass preserving jars in such a manner as to minimize contamination from
the environment :md transported to Wellington where the microbiological examination was carried out. the sampling bottles and the glass
preserving jars were washed in detergent, rinsed with 95% alcohol and sterilized at 200°C in a hot oven for three hours before collection of
the diesel fuel. During 1982-83 t\velve monthly samples of diesel fuel were collected from each of two concrete storage tanks using: the sterile
samplers described above.
1 Botany

Department, Victoria University of Wellington, New Zealand.
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Microbiological procedures

rungal assays were carried out on the samples both tinmediately and 24 hours after sampling. Later this w.as extended to 4-5 days to observe any changes in the composition and relative abundance of the myconora with time. Because the time of test-in_.g of samples after collection did not appear to be critical, immediate testing in Auckland was discontinued.
100 ml of each sample, after thorough shaking, was filtered through a 0.45 Jlm milliporc membrane filter. V-8 juice agar at ~45°C was
poured over the filter membrane in a sterile Petri dish. The plate was incubated at 25°C and· examined after 5 days. 100 ml of each sample was
filtered separately and the membrane filter examined dhcctly under phase contrast to obtain some idea of the spore types present and compare
with viable cultures. All tests were carried out in duplicate.
In growth experiments, Cladosporium resinae, Penicillium spp. and Paecilomyces van"otii were grown separately and as mixed fungal inocu·
lum in sterile diesel fuel/Bushnell-Haas mineral salts medium (B/H). The ratio of fuci:B/H used was 1: 1. The diesel fuel was sterilized by millipore filtration (0.22 Jlm millipore membrane filter) .. The conidial suspensions were prepared from t\vo week old cultures grown on V-8juicc
agar at 25°C. 20 ml of B/11 medium was sho.]{en over the V-8 juice agar culture and the resulting suspension centrifuged in a 15 ml sterile
glass centrifuge tube at 1520 x g for 20 mins. 0.1 ml pf the above fungal spore suspensions were inoculated into the fuel:B/H (approximately
500,000 spores/ml). The tests were set up in 200 ml medicine flat bottles (sterilized in an oven at 200°(' for 3 hours). The aluminium caps
with the rubber liner removed, were screwed on loosely and the bottles incubated at 25°C for six weeks. At the end of the growth period,
growth was assessed visually. Where there app,eared to be little or no growth the contents of the bottles were filtered through 0.45 J1m membrane filters, partially wet in sterile water and die_sel fuel.: Lactophenol cotton blue was applied to the filters which were then observed micro·
scopically.
The airspora in the immediate vicinity of the storage tank was monitored by a Kramer-Collins 7-day spore sampler (Kramer et al. 1976).
Culture· Media
The V-8 juice agar was prepared as follows. 20 grams of Davis agar (other brands should also be suitable) was added to 800 ml t~p water
in a glass vessel which was steamed until the agar melted. To this was added 200 .ml of V·8 j?ice (Campbell's Soups .Ltd.). The med!um was
mixed gently, distributed into medicine flats and autoclaved at 103 kPa (15 p.s.t.} for 10 mmutes. Bushnell-Haas mmeral salts mcdmm was
prepared according to the method of Parbery & Thistlethwaite (1973).

Fungal Identifications

.

.

.

.

Fungi were examined microscopically and identified using available keys. The Commonwealth Mycological InStitute, Kew, England,Identified or confirmed ·identification of a number of species; these are indicated by an asterisk in Table 1.
Table 1. Fungi isolated from New Zealand stored diesel fue/1982-83.
Percentage
frequency
of isolation

Mean number of colony
forming units/litre

Name of Fungus

Very

Middle

Bottom

160
43

972
473

998
550

40

3

55

200

10

28
15
10
300
17
23

70

10
23

0

8
12
9
8
8
10

0

10

4
12

9
3

5
5

9
6

7

5

4

8

Top

Bottom

Cladosporium resinae (Lindau) de
Vries

Penicillium corylbplzilum* Dicrckx
Penicillium digitatum*

40
50

(Pers. ex Fr.) Sacc

·98

93

Penicillium echinulatum*
Raper & Thorn ·ex Fassatiova
Penicillium frequemans* Westling
Penicillium spinulosum* Thorn
Paecilomyces·variotii Bainier
Fusarium spp.

Mucorsp.
Paecilomyces lilaci/lus* (Thorn)
Samson

3
7
10
3
4

2'5

13
425
24
11

50
30
26

13

7

24

18

0
0

23
18

2

0
0
0
0

17

Altemaria altemata (Fr.)
Keissler

Trichoderma llarzianum* Rifai
Cladosporium ckldosporioides
(Fresen.) de Vries

Rllizopus sp.
Chaetomium globosum Kunze ex f'r.
Altemaria sp.
Aureobasidium pullulans (de Dary)
Arnaud

0
0
0

IS

14
13
12

2

6

10

Aspergillus sejunctus* Bainier
and Sartory
Yeast
Unidentified

0
0
2

13

5

0

11

I

5

10
4

17
I

10
9

0
3
0

9
8
23

0
0
0

0
0
18

8
7
5

5
4
4

3
2

0
0
0

0
0
0

4

Aspergillus versicolor* (Yuill.)
Tiraboschi

Phomopsis sp.
Aspergillus 11iger Van Tiegh
Epicoccum purpurascens
Ehrenb. ex Schlecht

Gliocladfum roseum Corda
Ulocllldium sp.

3
3

*Identified or identification confirmed by the Commonwealth Mycological Institute, Kew, England.
Quantitative estimation of the level of contamination in the tanks was made by recording the number of samples in which a particular
fungus occurred and the number of colony forming units of the fungus.
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Results

A Jist of fungi showing numbers and frequency of isolationcis given in Table 1. A11 of the monthly samples tested were
contaminated with microorganisms. The predominant fungus was C. resinae isolated from 98% of the samples. Penicillium
spp. were isolated from 93% and Paecilomyces variotii from 50% of the samples. The highest number of colony forming units
(cfu) in the samples was obtained for C. resinae where almost 1000 cfu/litre occurred in the bottom and 'very bottom'
samples. All the above fungi grew vigorously in diesel fuel/Bushnell-Haas mineral salts medium at 25°C, forming a thick mycelial mat at the interface.
Among the five Penicillium spp., Penicillium corylophilum had the highest number of colony forming units in the diesel
fUel'. The Penicillium spp. produced. separate distinctive· and individual colonies on the media.
It appeared from microscopic observations and growth experiments in diesel fuel/B/H that Penicillium spp. remain as
spores in the presence of C. resinae.
During the period when Penicillium spp. were observed in high numbers in the atmosphere, there was, a corresponding
increase. in numbers in the_ fuel. Alternan·a alternata occurred in abundance on filters observed directly but was infrequently
isolated as colonies from the filters on agar plates.
Discussion
Over 25 fungal species were isolated from stored New Zealand diesel fuel during a twelve month period in 1982-83.
The most frequently isolated fungi were Cladosporium resinae, Penicillium spp. and Paecilomyces J.'ariotii, as in jet fuel
(Sheridan & Soteros 1974). There was a gradient in contamination levels of C. resinaer Penicillium spp. and Paecilomyces
variotii with the highest concentration at the bottom and 1very bottom'. This was probably due to the greater proportion of
water present at these levels.
A 24 hour delay in testing samples after collection' and in- transportation had little effect on the recovery of the above
fungi.
Penicillium spp. generally accompanied C. resinae but only the latter formed tough mats of myce1ium. Growth experiments indicated some form. of interaction between Penicillium spp. and C. resinae possibly similar to that suggested by
Neihoff (1980) for Candida albicans and· C. resinae in seawater systems. Aspergillus fumigatus was not isolated from diesel
fuel in these studies, although it occurred in New Zealand jet fuel (Sheridan & Sot eros 1974).
Microbial interactions on the culture media plates could result in antagonism or masking of some fungi. Direct observations of filters· revealed' a wide variety of fungal spore types in, stored diesel fuel. Airspora studies suggest that many such as
Alternaria, Epicoccum, Penicillium, Ulocladium and others could have entered the tanks from the atmosphere.
The mycoflora of New Zealand diesel fuel cannot be compared with that of other countries because of unavailability of
published data. To our knowledge this is the first report to document fungi found· in. diesel fuel.

The authors wish, to,thank the staff of the Defence SCientific Establishment, Auckland,. for' their help and assistance, especially Mr H. Levinsohn
and Mr M. Cavanaugh. This study was financed by a research grant from the r..Hnistry of Defence, which fs much appreciated.
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STUDIES ON POLYURETHANE DETERIORATING FUNGI
Part 2. AN EXAMINATION OF THEIR ENZYME ACTIVITIES.
R.A. PATHIRANA 1 and K.J. SEAL2
Abstract: Pour fungi associated with the deterioration of polyurethanes were tested for their ability
to produce protease, esterase and urease enzymes; the effect of pll and medium constituents were
also investigated.

Introduction
The importance of enzymes produced by fungi in the biodeterioration of polyurethar.es has been suggested in the litera-

ture by many workers (Evans & Levisohn 1968, Hole 1972, Filip 1978, Griffin 1980). Earlier experiments in this study
(Pathirana & Seal 1983) indicated that Gliocladium roseum significantly deteriorated samples of polyurethane by the production of exoenzymes. Our knowledge of the structure of polyurethanes (Seal & Pathirana 1982) suggests that we look at
the protease, esterase and urease activities of the fungi isolated in the previous investigation (Pathirana & Seal 1983). The
presence of these enzymes was investigated and the effects of pH and media constituents determined on their activities.

Materials and methods
a. Detection of enzymes
Protease, esterase and urease enzyme production by the test fungi was studied on solid media. The method used was a modification of
Rautcla &and Cowling's (1966) test tube method, where the depth of a clear zone or colour change that developed beneath the growing cultures provided a visual measure of enzyme activities on a continuous, cumulative basis.
The procedure for enzyme activity detenninations was as follows:Test tubes (1.2cm diameter x lOcm) with suitable oxoid caps were sterilised in a hot air oven at 160°C overnight. 5ml each of sterile,
cooled (to about 45°C) test media were added to test tubes, using a sterile automatic syringe. \Vhen cooled, each tube was inoculated with a
plug of mycelium (diameter 0.3cm), cut using a sterile cork borer (No. 1), from 7 day cultures of Gliocladiwn roseum, Chaetomium globosum,
Pencillium dtrinum, and Aspergillus fumigatus maintained on malt extract agar. The plugs were placed with the mycelium in a direct contact
with the surface of the agar medium. The tubes were incubated at 30°C prior to measurement of enzyme activities. It was found that the caps
were sufficient to prevent shrinkage of the agar. Controls were set up without inoculation. Each experiment was carried out with five replicates.
.
A minimal medium containing 0.5% mycological peptone. 0.3% lab-lemco powder (to provide growth factors) and 1.5% agar was chosen
as the best growth medium from growth experiments using the four test fungi (Pathirana 1982). 0.4% gelatin was added to the minimal medium
as the protein substrate in order to detect production of protease enzymes. After incubation for seven days, the agar columns were carefully
removed and dipped in saturated (NII4) 2 S04 solution for between two and four hours. The depth of clearance in an othenvise opaque column
(as a result of protein precipitation) was measured.
Production of enzymes capable of ester hydrolysis was tested using a medium containing the polyester ethylene glycol/butan-1,4-diol
(50:50) adipate; molecular weight about 2000 (0.5w/w). The medium was blended under sterile conditions using a high speed mechanical
stirrer and the tubes were poured just before the agar hardened, to avoid any separation of the emulsion. After seven days incubation the depth
of clearance in an otherwise opaque column was determined.
The change in pH due to the hydrolysis of urea was used as the criterion to detect production of urcases. The indicator used to observe the
pH change was bromothymol blue (12ml of a 2% solution, colour change from yellow to blue in an alkaline medium). The Minimal medium
described above could not be used in this experiment because the colour changes occured even in the controls \'r'ithout urea, although to a much
2
iesser exieni. Therefore, an aitemati've mediUm eontailliilg 1%- mali extract and 0.5% ·urea (membianc filtered) inin 10" M phosphate buffer
(NaH 2P0 4.H 20;1.3g r 1 ; Na 2 HP0 4 .12H 2 0;0.44g 1-1 ; pH5.7). The tubes were incubated for three days and the depth of colour change was
measured. Additional controls without urea were set up, inoculated and incubated parallel to the test samples.

b. Effect of pH on enzyme activities
pH values of the test media used to determine protease, esterase, and urease activities were adjusted using buffer solutions as follows:pH3 to pH6 -citrate-phosphate buffer; pll7 to pHS - phossphate buffer; pll9 - tris-HCI 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. The tubes
(3 replicates) were inoculated with the test fungi and incubated at 30°C for 7 days. Enzyme activities were measured as before; controls were
set up without inoculation.
Because of the effect of the pH on the indicator used to detect urease activity a titrimetric method was used to dctennine the effects of
pH on the urease activity of the test fungi. 50ml each of sterile malt extract medium (1% malt, no agar) buffered to pll3, 4,5 ,6,7 ,8 and 9 were
inoculated with plugs of mycelia (dia. 0.5cm) from seven day old cultures (3 replicates). Controls were set up without inoculation and incu·
bated at 30°C for 10 days. The medium was then filtered through \Vhatman No.1 filter papers, and l.Oml filtrate titrated against 0.05N HCl
to a common end point using bromothymol blue as the indicator. Urease activity was measured as the amount of O.OSN HCI used per lOml
medium with a correction for the control flask results.
1cJSlR, P.O. Box 787, Colombo 7, Sri Lanka.
Biodeterioration Division, Biotechnology Centre, Cranfield Institute ofTcehnology, Cranfield, Bedford MK43 OAL, UK.
All correspondence should be addressed to K.J. Seal.

2

©Commonwealth Agricultu~al Bureaux 1984.

229

Studies on polyurethane deteriorating fungi.

230
c. Effect of the medium on enzyme production

Protease, esterase and urease activities of the test fungi were compared for up to 4 weeks on the minimal medium described above (PLA)
and on malt extract agar (Oxoid CM59) (MEA).
The depth of clearance or colour change method was used wilth slight modifications. The test substrates, (Gelatin, 0.4%; polyester, 0.5%
and urea, 0.5%) were added directly to PLA and MEA media. 15ml of medium were used in each test tube {1.6cm diameter x 20cm) to allow
for incubation of up to 28 days. Each tube was then inoculated with plugs of mycelia (O.Scm diameter) .cut using a cork borer (No. 2) and the
level of agar in the tube marked so that allowance could be made for any shrinkage. The tubes were inclubated at 30°C and depths of clearance/colour change were measured after 7, 14 and 28 days. Each experiment was done with six replicates.

Results
a. Detection of enzymes
The depth of clearance/colour change due to protease, esterase and urease activities cif Gliocladium roseum, Chaetomium
g/obosum, Penicillium citrinum and Aspergillus fumigatus arc presented in Fig. 1.
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Fig. 1. Enzyme activities of test fungi

Penicillium citrinum and Gliocladium roseum showed good all round activity. Chaetomium globosum indicated good
urease activity, moderate protease activity and low esterase activity. Aspergillus fumigatus showed very little or no protease
and urease activities, but it had very high esterase activity.
Penicillium citrinum and Clwetomium globosum cleared the opaque medium containing the polyester and produced a
very pronounced clearance margin. The remainder of the fungi incompletely cleared the opaque medium over the clearance
margin making it less pronounced.
A completely saturated ammonium sulphate medium was necessary to see the margins clearly in protease activity determinations. Precipitation of unhydrolysed gelatin was hastened if the saturated solution was stireed regularly.
In urease activity measurements, the margin at which the colour change was not very distinct, and an average margin to
measure the depths of colour change and thus measure urease activity was employed. The intensity of the colour change
varied considerably with different fungi. The maximum intensity was observed with Pencillium citrinum, then Cltaetomium
globosum, Gliocladium roseum and Aspergillus fumigatus in decreasing order.
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b. The effect of pH on enzyme activity
All fungi tested showed maximum protease activities at neutral pH (Fig. 2a). The protease activity of Aspergillus fumigatus remain very low at all pHs tested. The effects of pH on esterase activities varied considerably among test fungi (Fig. 2b).
Penicillium citrinum showed maximum activity at pHS, Aspergillus fumigatus between pHS and pH6, Gliocladium roseum at
pH6 and Chaetomium globosum at pH7. The urease activities of the test fungi at different pH values are shown in Fig. 2c.
Higher activities were observed in acidic to neutral pHs. Penicillium citrinum showed maximum activity at pH3 and the
remainder at pH4. Only Cllaetomium globosum had an additional peak at pH9. The smell of ammonia was observed in
media with initial pHs from pH3 to pHS with Penicillium citrinum, from pHS to pH9 with Chaetomium globosum and from
pH4 to pH7 with Gliocladium roseum. No smell of ammonia was oQ~erved at any pH value with Aspergillus fumigatus.
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Fig. 2a. Protease activities at different pH values
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c. Effect of the medium on enzyme production
Fig. 3a, b and c indicate the protease, esterase and urease activities respectively of the four test fungi for up to 28 days
growth on MEA and PLA media. In general, the enzyme activities on PLA medium were significantly higher than those on
MEA medium. Aspergillus fumigatus did not. show any protease or urease activity on either media, contrasting in part with
the result obtained over the pH range. The gap between protease activities on different media of Gliocladium roseum and
Penicillium citrinum closed significantly with time, but it increased gradually with Cltaetomium globosum. A problem encountered in the urease activity determination was that the agar columns changed colour completely before the completion
of the experiment.
Interesting observations were made on esterase activity measurements. Gliocladium roseum and Cltaetomium globosum did
not show any esterase activity on MEA even after 4 weeks. Penicillium citrinum did not produce any esterases on MEA
medium in the first week but started production after two weeks. Very high esterase activities were observed with Penicillium
citrinum and Aspergillus fumigatus on PLA medium and the growth and sporulation on MEA medium was extremely heavy
when compared with the growth on PLA medium.
Discussion
Protease, esterase and urease activities were determined semiquantitatively by measuring the depth of clearance or colour
change that developed beneath the growing cultures. In protease activity measurements, gelatin was hydrolysed by fungal
proteases into smaller peptide and amino acid units. This was detected by measuring the clear fraction above the unhydrolysed gelatin which precipitated in the presence of saturated ammonium sulphate. Esterases catalysed hydrolysis of insoluble
polyester molecules into the component organ diacid and dialcohol. When this happened, the opacity caused by the insoluble
polyester suspended in agar medium disappeared leaving a clear zone. The hydrolysis of urea in the presence of ureases resulted in the production of ammonia which increased the pH of the medium, and caused the bromothymol blue indicator
to change from yellow to blue. The variations in intensity of blue colour were presumably due to the amount of ammonia
produced. The diffusion of the ammonia reduced the distinction of margins.
Variations in the quality of clearance of polyester medium by the test fungi were observed which may be attributed to
differences in the type of esterases produced by different fungi. The esterases produced by Penicillium citrinum and Clzaetomium globosum probably caused complete hydrolysis of polyester chains into the diacid and dialcohol leaving the medium
completely clear, whereas, those produced by Aspergillus fumigatus, and Gliocladium roseum resulted in incomplete clearing.
The site of enzyme activity on the polyester chains may explain this, being random or terminal for complete and incomplete
clearing respectively. The insignificant protease, and pH dependent urease activities of Aspergillus fumigatus indicate that
biodeterioration of polyurethanes by this fungus probably occurs predominantly as a result of esterase activity or a completely different enzyme system not detected in these assays. The use of such an isolate in comparison with other fungi could
prove useful in determining the sites of attack on the polyurethane molecule.
The effects of pH on protease activity showed that proteases produced by all test fungi, except Aspergillus fumigatus
which produced barely detectable amounts, were active at acidic, neutral and basic pHs. It is known that fungi can produce
proteases active over a wide range of pHs (Hagihara 1960). Esterase activities at different pHs varied considerably among
test fungi with pH optima ranging from pHS to pH7. This indicated that there could possibly be several different esterases
produced by these fungi. The additional small peak of Gliocladium roseum at pH9 leads to the possibility of this fungus
producing different esterases. Urease activity tended to be greater at acidic to neutral initial pHs. The production of ammonia
from such activity was sufficient to cause an increase in pH which further favoured ammonia production until the pH and
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Fig. 3a. Protease activities oftcst fungi on MEA(!:::.-!:::.) and PLA (0-0) media. up to 4 weeks.

ammonia concentration would probably have exerted a control mechanism on enzyme activity. The reduction in activity at
alkaline pHs may have been due to the influence of this mechanism.
A significant effect on enzyme activities of test fungi was observed with additional growth factors (malt extract). It is
possible that catabolite repression may have occurred repressing the synthesis of the enzyme systems under study. This
would infer that these systems are substrate induced.
The degree of specificity of proteases, esterases and ureases are important in their ability to attack polyurethanes. Esterases and proteases are mainly non-specific enzymes (Myers 1960) and similar in their mode of action. For example certain
proteolytic enzymes (trypsin and chymotrypsin types) have been shown to be able to hydrolyse the appropriate carboxyl
esters rapidly, by the same mechanism as an esterase. Some of the esterases, in turn have been shown to hydrolyse amide
derivatives, acid anhydrides or even phosphate triesters. This overlap in substrate specificity between the different classes of
hydrolytic enzymes may be due, in some cases, to an indiscriminative bond-breaking mechanism which will act on any
ester or amide that can gain close contact with the enzyme activity centre. Esterases have such a wide spectrum of activity
that some e.g. lipoprotein lipase have the characteristic feature of being able to hydrolysis undissolved substrates. Unlike
proteases and esterases, ureases are said to be so specific that even some substituted ureas are not hydrolysed by them (Varner
1960).
In Order to relate enzyme activity to biodet'erioration of polyurethanes it would be useful to compare the effects of a
complex medium versus a minimal medium on changes in the mechanical properties of the polymer brought about by the
fungi. Such properties may be related to the polymer structure and thus changes might pinpoint areas of attack. The next
paper in this series described the results of such an investigation.
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TANNINS DEGRADATION BY YEASTS FROM DECAYING BARKS
A.M. DESCHAMPS' and L. LEULLIEITE 1
Abstract: Some yeast species isolated from decaying bark samples were able to degrade and utilize
substantially a condensed tannin (quebracho) or partially a hydrolyzable tannin (chestnut) in pure
cultures. \Vhen cultured on crude water extracted tannins from finely ground bark of oak, pine and
gaboon wood, most of the isolates degraded a large amount of the tannins particularly from pine
and gaboon wood which are considered as condensed tannins, but were not able to degrade tannins
from oak which are considered as hydrolyzable tannins. These results show that yeasts could play an
active but restricted role in the biodegradation of barks in nature depending on the species of tannins
and the capacity of each strain to assimilate a few vegetable components.

Introduction
The biodegradation of tannins by microorganisms remains a scarcely investigated subject today, and yet tannins are
generally considered as inhibitors of bacterial, fungal or yeast growth (Mahadevan & Muthukumar 1980). However for a
long time fungi have been known to be able to degrade tannic acid and hydrolyzable tannins by producing the enzyme
tannase (tannin-acyl hydrolase). This capacity has been attributed frequently to members of the genera Aspergillus and
Penicillium (Knudson 1913 1 Dhar & Bose 1964, Yamada et al. 1968, Dalvesco et al 1 1972). Some species of the yeast genus
Candida arc also known to produce this enzyme (Aoki et al. 1976) but are considered unable to degrade other hydrolyz~
able tannins (Jacob & Pignal 1975) and do not seem to have been reported to show this capacity. The first isolation of
tannic acid or chestnut tannin degrading bacteria and the production of tannase were recently reported by our laboratory
(Deschamps el a/. 1980a, Deschamps eta/. 1983).
Reports on the biodegradation of condensed tannins are even scarcer and refer only to fungal activity: Chandra et al.
(1973) described wood apple tannin degrading strains of Aspergillus spp. and Penicillium spp, Ross & Corden (1974) found
that two white~rot fungi identified as Bispora betulina and Jsaria sp. degraded condensed tannins from Douglas-fir bark, whilst
Grant (1976) reported the degradation of trimeric procyanidin and(+) Catechin by Penicillium adametzi. We also reported
recently the isolation of numf;':ro.us P\.lrk-dec~yingjJacteria able to degrade and assimilate quebracho and wattle condensed tanniris (Deschamps 1982). The capacity of yeasts to degrade wattle tannin was also proved very recently (Otuk & Deschamps 1983).
In this paper we report for the first time the capacity of some of these yeast strains to degrade substantially the quebracho condensed tannin and to degrade partially a hydrolyzable tannin. The capacity of most of our strains to degrade
water-extracted tannins has been shown by their ability to act on tannins from pine and gaboon wood barks (condensed
tannins). However these strains failed to degrade the hydrolyzable tannins from a European oak.

Materials and Methods
Microbial strains
8 strains of yeasts have been isolated at the sane time as bacteria during enrichment cultures for condensed tannin degrading strains
(Deschamps 1982), The inocula were samples of decaying bark of Scots pine Pinus silvestris and oak Quercus pedunculata from the forest of
Compi~gne, France. These strains were identified by using API 20C and API 20C Aux strips (API System, La Balme les Grottes) completed
by standard methods (nitrate reduction, auxanogram, morphology on various selective media) as recommended by Ladder (1971). These
strains \vere identified as Torulopsis candida (Y6 and YlO), Candida tropicales (Y7, Y9, Y63 and Y65), Candida guilliermondi (Yll) and
Rhodotorula rubra (Yl2).
Culture methods
The strains were cultured in 500 ml baffled flasks on a rotary shaker 150 rpm at 38°C usin~ a mineral salt medium as described previously
(Deschamps eta/. !980a) modified as follows (g/1) : KII2PO,, 0.5; K2 !1PO,, I ; NaCI, 0.2 ; (NH,J,SO,, 2.5; MgS04 , 0.5 ; FeSO,, 0.01;
yeast extract, 0.1. The pll was adjusted to 6.2 in each culture. The different carbon sources were 1% w/v commercial atomized tannin extracts
of chestnut Castanea sativa (obtained from Chataignier-Prance, Paris), containing 75% of gallotannin .md about 10% of reducing sugars or
quebracho Scltinopsis lorentzii, (obtained from Soquebra SA, Lyon), containing more than 85% as condensed tannin and a small amount of
sugars. The quebracho tannin was not hydrolyzed at all on autoclaving and was sterilized directly with the mineral medium; in contrast the
chestnut tannin was substantially hydrolyzed after autoclaving and was therefore sterilized separately by filtration at 0.22 J.l.
In the second series of experiments the carbon source was comprised of the water extracted tannins and polysaccharides from finely ground
and dried bark I .5% w/v of oak Quercus pedunculata, Scots pine Pinus silvestris and gaboon wood A ucoumea klaineana, added directly to the
mineral medium and autoclaved at 0.8 bar for 30 minutes; the extraction was obtained on autoclaving. A reference uninoculated flask was
utilized in the same experimental conditions for most of the cultures. The nutritional capacities of the strains were tested on liquid or solid
media using the mineral medium completed with different carbon sources, 17o w/v, as described previously (Deschamps 1982). \Vattle tannin
was obtained from Monnet, Paris; Indulin AT (Kraft-lignin) from Westvaco Polychemicals, U.S.A.; xylan from Fluka A.G.; pectin, tannic
1Division ProcCdCs Iliotechnologiqucs, UniversitC de Technologic, BP 233, 60206 COMPIEGNE Cedex (Prance)
©Commonwealth Agricultural Bureaux 1984.
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acid, gallic acid and (+) catechin from Sigma. The carboxyrnethyt.ccllulosc degradation was estimated by a bacteriological test (Deschamps &
Lebeault 1980).

Analytical methods
The tannin content was estimated in the culture supernatants after 15 min centrifugation of the broth at 3 000 g b}' two different methods.
Where possible, because of darkening of the broth which occurred in some cultures, the tannins were estimated by precipitation with bovine
albumin according to the method of Hagcnnan & But1er (1978) modified as previously described (Deschamps eta!. 1983). With this method
the tannin content was expressed by the absorbance at 515 nm particularly with bark extracts, or by the percentage of degradation with
tannin extracts.
The condensed tannin (quebracho) was estimated by the flavane~3-ol or flavanol content with vanillin in sulphuric acid (Sarkar & Howarth
1976). The following modified procedure was followed : 3 ml of the diluted broth supernatant was incubated with 4 ml of 1% vanillin (Fluka
AG) in 70% sulphuric acid v/v in distilled water for 15 min at 20°C. T11e absorbance was measured at 500 nm against a reference tube without
tannin. These values were compared to a reference noninoculated flask kept in the same conditions as the cultures.

Results
The biodegradative capacities of the strains featured in Table 1 show that each of these isolates could degrade only few of
the carbon sources. Seven strains degraded wattle tannin as demonstrated in another paper (Otuk & Deschamps 1983) but 3
strains only degraded qucbracho tannin. One strain was positive on hydrolyzable tannins such as tannic acid and chestnut
tannin (R. rubra Yl2). This strain assimilated gallic acid as a sole carbon source. Catechin was well assimilated by one strain
(T. candida Yl 0) and slowly by 3 strains. Kraft-lignin was very slowly assimilated by 2 strains (Y II and Y!2). Unfortunately
pectin was used by only one strain (Yll), xylan was not used by any strain and ce11ulose was used slowly by onestrain(Y65).
The best strain seemed to be Yl2 which assimilated both hydrolyzable and condensed tannins (quebracho) and slowly
Kraft-lignin. Some strains such as Y7, Y9, Y63 assimilated only one compound.

Table 1. Assimilation or biodegradation capacities of the yeast isolates observed after 72 Jz. of culture.

Substrate Strain

Tannic acid
Gallic acid
Chestnut tannin
Wattle tannin
Quebracho tannin
Pectin
Xylan

Y6

Y7

Y9

YJO

YJI

Yl2

\'65

+

+

(+)
+
(+)

+
+

t

(+)

(+)
+

+
+

t
(+)

CMC
Kraft-lignin
(+)Catechin

(+)
+

Y63

+

(+)
(+)

(+)
(+)

(+)

no growth
slight growth
abundant growth

The degradation of quebracho tannin was studied for the 3 positive strains Y6, Yl 0, Yl2 in baffled flasks, and compared
with the two methods to evaluate the tannin content. The results were expressed as the per cent of degradation within 72
hours of culture (Fig. 1). The precipitation method gave better yields of degradation than the vanillin method. These results
showed that good depolymerization was obtained and therefore a decrease in the astringency properties of the degraded
tannin. As the vanillin method evaluated all the flavanol groups in the intact or biodegraded tannin, this method gave lower
rates of degradation but this degradation means a complete splitting of the intimate biochemical structure of the tannin.
Astringency (protein precipitation property) is supposed by some authors to be obtained with flavanoid dimers and, of
course, with higher oligomcrs (Haslam 1979). After 3 days of incubation Y12 (R. rubra) gave the best degradation rates:
86% of tannin degradation using the precipitation method and 64% of degradation of the flavanol groups. The results obtained with Y6 and YlO were also interesting but with lower yields of degradation. These two methods confirmed the capacity of yeasts to degrade this condensed tannin efficiently. A moderate growth was observed in the culture but was not
estimated.
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Fig. I. Biodegradation of quebracho tannin estimated by 2 different methods.
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The same kind of experiment was performed with chestnut tannin with the only strain able to grow on this extract (Y12).
The degradation rates were positive but very weak (Table 2) reaching 41.6% (estimated by the precipitation method) after
8 days of culture. The natural hydrolysis of a noninoculated reference flask in the same duration of time was 5.1%. These
results confirm the weak capacity of yeast to degrade natural hydrolyzable tannins.

Table 2. Degradation of chestnut ta1min by Rlzodotorula rubra (YJ2).

Incubation time (days)
Residual tannin (£/1)
Degradation%

0
9.25
0

2
8.75
5.4

4

7.80
15.6

6
6.90
25.4

8
5.40
41.6

Table 3. Estimation of tannin degradation in bark e:~tracts by tile different strains (incubation time : 5 days)
Tannin (as expressed by absorbance at 515 nm
Pine
Gaboon wood

Strain Identification

Oak

Y6
Y7
Y9
YIO

T. candida
C. tropicalis
C. tropicalis
T. candida

0.480
0.275
0.409
0.537

0.401
0.413
0.303
0.297

0.207
0.260
0.348
0.306

Yll
Yl2
Y63
Y65

C. guilliermolldi
R. rubra
C. tropicalis
C. tropica/is

0.470
0.420
0.256
0.276

0.279
0.300
0.243
0.607

0.218
0.264
0.358
0.286

0.375

1.121

0.805

Reference (uninoculated)
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Tannins degradation by yeasts from decaying barks.

The degradation of the tannin content of bark extracts indicated however the capacity of yeasts to grow and degrade
tannins directly from bark (Table 3). A good growth was observed in a11 the cultures by microscopic examination. Tannins
from oak bark were not or slightly degraded and a slight darkening of the medium was reported to increase the results compared with the reference value (noninoculated flask). A significant degradation was observed on pine bark tannin as compared
with the reference value; the best result was noticed with Y63 (C. tropicalis) but all the strains degraded the tannin fraction
of the pine extract significantly. The tannin fraction of bark from gaboon wood was well degraded by every strain tested.
strain tested.

Discussion and Conclusion
These results prove the capacity of yeasts to degrade natural condensed and hydrolyzable tannins. We have suggested
recently that quebracho tannin was not degraded by our strains because of only a slight growth on solid medium, cultivation
in liquid broths confirmed the capacity for 3 strains to degrade quebracho tannin and only one could degrade slowly a
hydrolyzable tannin. The failure of these strains to degrade gallo·tannins (Doat 1978) from European oak is one more demon·
stration of the incapacity of yeasts to degrade hydrolyzable tannins (Jacob & Pignal 1976). The strain Yl2 (R. rubra) degraded chestnut tannin very slowly but assimilated rapidly gallic acid as a sole carbon source, suggesting the capacity of
this strain to cause fission of the aromatic ring, as observed by ltoh et al. ( 1979). In comparison, condensed tannins, considered generally as highly reca1citrant compounds, seem to be more easily degraded by years. Among the 8 strains we isol·
ated, wattle tannin was degraded by 7 strains (Otuk & Deschamps 1983) and quebracho tannin was degraded by 3 strains.
The tannins extracted from Scots pine and gaboon wood barks were removed substantially from the culture broth of every
strain.(+) Catechin, which may be considered as a monomeric model of condensed tannins (Grant 1976) is degraded rapidly
by one strain (Y I 0) and more slowly by three other strains.
Yeasts with bacteria have sometimes been thought to increase wood degradation by fungi (Blanchette & Shaw 1978)
and considered as pioneer microorganisms on decaying wood (Kaarik 1975) but little or nothing is known on the activity
or presence of yeasts in decaying bark. As we isolated our strains from decaying bark samples of oak and pine and as these
strains are able to degrade tannins and to grow on bark tannins and water extracts, we can now suggest that yeasts could
play an active role in the decay of barks in nature. However it should be noted that we isolated only few strains of yeasts
from amongst an extremely large population of bark and tannin degrading bacteria (Deschamps et al. 1980b, Deschamps
1982), thus it is now evident that the role of bacteria and yeasts as bark decaying organisms has been under-estimated even
though the bacteria seem to be more active and numerous. However in the case of yeasts which 'in nature are probably adapted to tannin degradation and bark decay, we observed a partial loss of this capacity after several transfers on standard
mycological media. The bacteria on the contrary seem to be more stable (unpublished data).
This and our recently published papers suggest that tannins are also subjected to biodegradation by several types of microorganisms and should be tested before their utilization in the environment or in the laboratory as preservative agents for
materials.

Re.ceived January 1984.
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ASSESSMENT BY TROPICAL EXPOSURE OF SOME FUNGICIDES IN PLASTICIZED PVC
F. J. UPSHER 1 and R. J. ROSEBLADE 1

Abstract: Seven fungicide - containing samples of plasticized poly(vinyl chloride) and a fungicidefree control were exposed to hot, wet tropical conditions for three years. Only the compound
containing N-{dichlorofluoromcthylthio)phthalimidc (fluorofolpet) retained any resistance for the
whole period and this material performed better in the jungle where it was not exposed to solar
radiation. Greatest changes in the mechanical properties of these materials occurred in those exposed
at an. adjacent cleared site and \vere attributed primarily to loss of plasticizer ..

Introduction
Plasticized poly( vinyl. chloride) (PVC)- is_ employed in a variety of forms where toughness and flexibility arc required. It is
often used in wet or damp situations, particularly as a waterproof barrier and it is here that resistance to microbiological
attack is most critical. The polymer resin is itself quite resistant to microbial enzymes but other components can render the
compound vulnerable. Some plasticizers, which may make up as much as 50% by weight of the whole material, are· susceptible as are also some minor ingredients such as stabilizers and lubricants. Consequently the resistance of these substances
to fungi has received much attention and as early as the mid 1940's, Brown (1946) reported the resistance of over I 00
plasticizers, many of which are still in use. In later tests using various methods and microorganisms, the early classifications
have been verified and other plasticizers have been assessed (Berk Ebert & Teitell 1957,. Booth & Robb 1968, Burgess &
Darby 1964, Dunn Oldfield & Sansom 1976, Dunn Oldfield & Stacewicz 1970, Kaplan Greenberger & Went 1970, Klausmeier
1966, Klausmeier & Jones 1961, Stahl & Pessen 1953 and Wessel 1964).
The growth of microorganisms on plasticized PVC results in loss of plasticizer, causing changes in mechanical properties
such as increased hardness and loss of flexibility, elasticity and toughness. Loss of some minor components may not be so
critical since they fulfil their primary purpose during the manufacturing process and contribute minimally to the physical
properties. Microorganisms, particularly fungi can also disfigure materials and in many situations where the PVC is employed as
a durable decorative feature, such spoilage is unacceptable regardless of the mechanical properties which.might remain satisfactory. As plasticized PVC is widely used in, for example, food wraps, tarpaulins, kitchen and bathroom mouldings, automobile linings, wall and floor coveri'ngs, pool liners, camouflage netting and outdoor furniture, its protection from micro·
bial growth in such applications would be beneficial.
Many types of fungicides have been incorporated into PVC in attempts to achieve this protection. The potential application of the trialkyltin compounds was recognised. by Bennett and Zedler (1966) who, after comparative soil burial tests
found bis{tributyltin)oxide (TBTO) the best. Dunn and Hill ( 1967) used outdoor tropical exposure to assess a series of
fungicidal compounds and found that, in combination with an ultraviolet absorber, tributyltin fluoride was most effective.
In an extensive trial using soil burial after weatherometer exposure, Kaplan, Greenberger and Went (1970) showed that
copper 8·quinolinolate and N..(trichloromethylthio)phthalimide gave best protection. Subsequent research into other potentially biocidal organometallic.compounds has yielded few commercial products, but one, diphenylstibine-2-ethylhexoate, is
marketed specificaliy for use in PVC as the active ingredient in Sanitized TV2.
Some heterocyclic fungicides have been developed primarily for industrial or horticultural/agricultural use, and are also
effective in applications for which plasticized PVC might be considered. N..(dichlorofluoromethylthio)phthalimide,
(fluorofolpet) gave protection to paints tested in. a humidity cabinet (Bravery Barry & Coleman 1978) and the related com·
pound N{trichloromethylthio)phthalimide, (folpet) protected sawn timbers against mould, sapstain and decay (Butcher &
Drysdale 1978). Methyl l{butylcarbamoyl)benzimidazol-2-ylcarbamate, (benomyl) like thiabendazole was not effective
against basidiomycetes on tfmber (Hedley et a/. 1979) but is widely used in crop protection against a variety of microfungi.
It was therefore decided that some of the more recent fungicides should be assessed in a hot-wet tropical exposure trial. For
comparison, two fungicides that had previously been shown to give good protection, TBTO and 10, 10 1 -oxybisphenoxarsine
(Bennett & Zedler 1965, Dunn eta/. 1976) were also to be included in the trial.
Two measures were taken to accelerate ageing during exposure and thus allow the early elimination of less effective
products. Firstly fungicides were incorporated at relatively low concentrations to reduce the period of protection. In addi·
tion, thin specimens( ...... 0.5· mm) were prepared so that there would be a high surface/volume ratio and thereby ensuring a
rapid loss of fungicide and plasticizer and hastening detectable adverse effects.

\

1· Materials Research Laboratories, Defence 'Science and Technology Organisation, P.0. Box 50, Ascot Vale, Victoria, Australia, 3032.
©Commonwealth Agricultural Bureaux: 1984.
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Materials and Methods
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Preparation of exposure specimens
The 0.5 mm film was cut into 140 mm squares and mounted with their ends secured, with no applied tension, in aluminium frames (Plates
1-5). I'rom materialS mm thick, 37 mm disks for hardness determination were cut and then clamped in acrylic frames,
Tropical exposure of materials
Frames of specimens were pla_ced 1at an open cleared site and in the jungle at Joint Tropical Trials and Research Establishment (JTTRE)
lnnisfail, Queensland (latitude 17°32 S, mean annual rainfall3600 mm). Specimens were mounted about 1 m above the ground at 45° facing
north, (Fig. 1). lltose in the jungle were beneath a protective canopy, to prevent accumulation of gross debris. Sets of specimens were removed
after 1 and 3 years for examination. Another set of specimens, in frames, were stored, wrapped in polyethylene film in an air conditioned
laboratory at Materials Research Laboratories (MRL), where the temperature was maintained at 20 ± 2°C.
Microbiological assessments
1. In vitro assessment of fungal resistance.
As described in Australian Standard 1157, Part 11 (1978), in which 25 mm disks were sterilized in methanol vapour, placed on a buffered
mineral salts medium and sprayed with an aqueous suspension of spores of the species Aspergillus niger, van Tieghem,Aspergillusflavus Link,
Syncephalastnml racemosum John (Schrodter), Altemaria radicina Meier, Dreschler and Eddy and Paecilomyces J•arioti Bainer. In a replicate
set, a different spore suspension was used which included Aspergillu5 terreus Thorn, Clraetomium globosum Kunze, Penicillium jantllinellwn
Biourge and a Scopulariopsis sp. After 14 days incubation at 30 ± l C, growth on the specimens was assessed according to the 0-5 scale (AS
1157 Part 1~1972) which involves extent of cover and density of growth: (0 represents no growth, 1·slight growth through to S·total cover
of dense growth). Zones of complete inhibition were measured: the greatest and least widths were measured and averaged. This test was perfanned in triplicate on the new materials before exposure and after three years tropical exposure and laboratory storage.
2. Assessment of materials after exposure
Using visual and microscopical examination. surfaces of exposed materials were assessed for biological growth, using the same 0·5 seale.
Fluorescence microscop;r was used to observe the presence of green al~pe. Unrecognisable sporing structure and non·sporing mycelium were
transferred by platinum wire or swabbing and dilution to potato dextrose agar and cornmeal agar for incubation and subsequent identification.
Physical assessment of materials
Tensile strength and elongation at break were assessed using the methods described in ASTI\J -0882 (I 982) and hardness according to
ASTM-01415 (1979).

Table I. Growth of selected fungi on test specimens and zones of inhibition, before and after three years exposure.
Growth on specimens 1
New
Unexposed

A I'
2•
B I

0
0
0

2

0

2

0
0
2

c
D

2
2

0
0
I

F 1
2

2
I

G

0
0

E

(l

2
I
2

2

3 Years
Stored

3 Years
Cleared

Zone of inhibition 2
3 Years
Jungle

2

New
Unexposed

10

3 Years
Stored

3 Years
Cleared

3 Years
Jungle

0

0

0

10
0

2

3

20
20

12

0

0

0

2

4

>25
>25

>20

0

0

2

3

0

0

0

0

3

<5
10

4

0

0

0

0

0

10

0

5

0

0

0

0

0

2
2

3

2

0

2

3

0
0
0
10
10
0
0

1. Majority assessment of 5 tests, (0·5 assessment scale in which 0 =no growth,
1 = slight growth through to 5 = total cover of dense growth).
2. Approximate mean "Width in mm
3. Spore suspension (1) as per AS 1157
4. Alternative spore suspension (2), (see Methods)
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Table 2. Fungal growth on specime1rs after tropical exposure"'
Jungle Site

Cleared Site

Material

Upper

Lower

Upper

3 years

1 year

3 years

1 year

Lower

Upper

Lower

Upper

Lower

A

2*

2

1

2

2

B

2

I

I

2

2

3
3

3
3

c

2

2

2

3

3

3

lAt

2

3

lA
!A

lA
lA

3

3

3

3

0

0

2

2

3

3

D

2

E

2

1

I

2

F

G

0

0

0

2

2

0

0

I

"' Assessments made on 0-5 scale in which 0 =no growth, t::; slight growth through to

5 = total cover of dense gro\\•th.

t 'A' indicates the presence of green algae (Chlorococcalcs).

Table 3. Tensile strength (MPa)"' before and after exposure.

f\-laterial

Original

Cleared Site

21.1

A

Jungle

Cleared Site

20.9
21.5
22.2

20.4

ND
ND

21.4

ND

21.4

21.7

21.3

ND

21.2

ND
ND

21.2

ND

20.1
20.6

G

20.7

20.5
21.7

ND

= not

determined

of 5 determinations

+ 1.9

21.0
-7.7

19.1
20.8

* Figures given arc the mer~n

- 1.9

20.2
21.2

0

-6.8

20.7

20.7
F

-7.2

20.6

21.0
E

Jungle

ND

21.1

D

Cleared Site

ND
20.5

('

Jungle

ND

20.7
21.5

B

'7o Change at 3 Years

3 Years

1 Year

21.8

+ 5.3
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Table 4. Elongatiou at break{%)* before and after exposure

1 Year
Material

Original

280

A

Cleared Site

3 Years
Jungle

250

Cleared Site

280

240

c

280·

250

D

300

280

ND
ND
ND
196

270
270

F

305

270

G

270

270

- 17.3

ND
ND
ND
270

ND
184

250
.Z80

-34.7
248

260

0

Jungle

ND

270

280

Cleared Site

ND
260

E

Jungle

ND
270

B

%Change at 3 Years

280

-31.9
260

198
260

- 3;7
-29.9

270

-3.6

* Figures given are the mean of 5 detenninations
ND = not determined.

Tabrc 5. ffarclness (fRl!Dj"'' befOre and after exposure.
1 Year
f..,laterial
A

Original

Cleared Site

83.6

88.2

Cleared Site

84.3

88.3

c

83.6

88.1

D

84.1

88.7

ND
ND
ND
91

87.9
88.7

r

83.4

88.5

G

84.6

88.1

ND
ND
ND

88.3

* Figures given arc the mean of 3 determinations
not determined.

+6.4

90
90

88.8

=

+ 8.7

92

87.9

ND

+ 7.2

ND

87.2

83.4

+ 8.2
90

87.9

0

Jungle

ND

88.5

84.0

Cleared Site

ND
87.0

E

Jungle

ND
88.3

B

% Change at 3 Ye-ars

3 Years
Jungle

+ 7.9
90

+ 7.9
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l: ig. 2. Specimens from cleared site after I year exposure .
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f'ig. 3. Specimens from cleared

~ite

after 3 years exposure.
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Fig. 4. Specimens from Jungle site after 1 year exposu re.

I ig. 5 . Specimens from Jungle site after 3 years exposure.
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Results

The resistance of the test compounds to fungal growth as shown by in vitro tests and the zone of inhibition measurements on the freshly prepared compounds and after 3 years exposure and laboratory storage are presented in Table I. Fungal
growth assessments of the materials after tropical exposure are given in Table 2. Figures 2-5 show the upper sides of the
specimens in their frames after 1 year and 3 years exposure. A problem of exposing materials in the jungle is that snails may
graze the specimen surfaces as seen in Figure 5 (Jungle exposure, 3 years, Specimens 'A') where most of the surface has
been cleared. Earlier grazings can be seen on other specimens but on those, much of the fungal flora had regrown. Allowance
for this intrusion has been made in the assessments. Another influence causing irregular growth of fungi was the transfer of
fungicide from one specimen to another. It is thought that this contamination occurred mainly by rain splashing. This effect
is shown in Figure 2 where there is an area with little growth on the control specimen adjacent to Specimen G.
At the cleared site after one year, two fungal genera, Aureobasidium and Cladosporium, were dominant. After three years
however, representatives of the genus had gone, leaving representatives of Cladosporium as the major fungal genus on aU
specimens except 'G', which had no significant growth. Fusarium spp. and Rhinocladiella spp. were also present on 'A' and
'F' respectively. In the jungle, Rltinocladiel/a ellisii Hawksworth was dominant after one year and remained so after three
years. Fusarium, Cladosporium and other Rhinocladiella species were also present on jungle specimens except on 'G'. Figure
6 shows a dense stand of R. ellisii on a 3-year specimen.
Discussion
All fungicides used were compatible with the PVC/plasticizer system and no compounds varied markedly from the others
though F, containing benomyl was off-white suggesting there had been some oxidation during processing.
In the laboratory test, compounds D, E and F (containing TBTO, Densil and benomyl) all supported a little fungal growth.
This is attributed partly to the tolerance of some of the fungi used, e.g. Syncephalastrum racemosum for TBTO, or to other
factors such as inactivation of fungicide on the surface of the film during the heat/pressing process together with inadequate
mobility of fungicide in the film resulting in failure to achieve a toxic concentration at the surface, These early deficiencies
were emphasised by low fungicide concentrations.
Withdrawals from tropical exposure were made towards the end of the local dry season and it had been observed in previous studies of other materials exposed at Innisfail (Upsher 1984) that during dry periods there could be a marked reduction
in the amount of fungal growth present on surfaces, the mycelium becoming dry and then being blown away. The diversity
of fungi is also reduced during dry periods and the small number of genera observed in this trial, particularly on specimens
exposed at the open site, is further evidence of this. Figure 7 shows the patterns in the surface deposits, left by spores and
hyphae indicating where they had once been. The presence of green algae (Chlorococcales) on some jungle specimens after
one year of exposure would be expected at that site and is not worthy of further comment.
After the three years of laboratory storage, the materials retained most of their original fungal resistance. Only compound
'A' with diphenylstibine-2-ethyl hexoate became susceptible after having been resistant initially, though the zones of inhibition were generally smaller, as shown in Table 1.
Compound G, (fluorofolpet) was the only fungicide to provide significant protection beyond one year in tropical exposure
and retained its fungicidal properties for 3 years in the jungle and in the laboratory. Although the specimen exposed at the
cleared site still had a fungal rating of '0', when subsequently tested in the laboratory it supported some growth. It follows
that its last effective fungicide content would have been inactivated, during the preceeding dry season when fungi were less
active. A retardation of fungal growth was observed on compounds D, E and F from the jungle at one year, otherwise fungal
colonization was similar to that of the unproofed controls. Product E (Densil) has since been discontinued by its manufacturers, !Cl.
The greatest changes in mechanical properties occurred at the cleared site where there was a reduction of the elongation
at break (Table 4) and an increase in hardness (Table 5). Tensile strength determinations (Table 3) were less conclusive. Only
three materials, 'G', which had the best antifungal protection, 'D', representative of those with poor protection against
fungi and the control '0' with no fungicide, were mechanically tested after three years exposure and it was apparent from
them that the environmental conditions at the two sites had a greater influence on the materials than the presence of a fungicide. The changes that occurred were consistent with loss of plasticizer and the shrinkage of specimens at the cleared site is
further evidence of that. The primary plasticizer, di (2-ethylhexyl) phthalate, which is considered resistant to microbical
attack (Brown 1946), was presumably lost by evaporation and possibly also by leaching.

Conclusions
Of the seven fungicides incorporated in plasticized PVC and assessed by tropical exposure, compound G with the active
ingredient fluorofolpet, N-(dichlorofluoromethylthio)phthalimide, was most effectively protected, resisting fungal growth
for at least three years in the jungle and somewhat less at the cleared site .. In all specimens and particularly those at the
cleared site there was some loss of the primary plasticizer, di-(2-ethylhexyl)phthalate, which resulted in changes in mechanical
properties. This was attributed to the environmental conditions and ·not to the effects of fungi.

The authors would like to acknowledge_ the contribution made by Nylcx Corporation Ltd in preparing materials, ·staff at JT'TRE for conducting tropical exposures, MrS. Mcstan and Miss C. Barry for mechanical testing and Mrs V. Silva and Mr H. \Vrabel fot electron microscopy.
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SPENT SUBSTRATE TO SERVE AS COMPOST FOR THE CULTIVATION OF AGARICUS BISPORUS
N.S.K. HARSH 1 and N.S. BISHT2
Abstract: A new substrate, tea leaves and waste paper used for the cultivation of Pleurotus ostreatus
has been evaluated for the cultivation of Agaricus bispoms.

Introduction
The mushroom, Agaricus bisponts (Lange) Sing., is cultivated normally on a compost, usually prepared from wheat,
barley, rye, oat or rice straws which, on colonization with spawn followed by casing with a layer of soil, produces the fruit
bodies. The world wide expansion of mushroom cultivation has meant that alternative materials are frequently substituted
as substrate, either due to the shortage of traditional materials or in order to utilize waste materials.
In this study, we have tried to include two economic aspects, viz., waste utilization and the cultivation of Agaricus hisporus. In doing so we were aware that the raw materials used for the cultivation of this mushroom must be brought from
the plains to the temperate/sub temperate hilly regions in our country, where the climate suits its cultivation throughout
the year. Transportation obviously increases the cost of production. The authors initiated a search for locally available
wastes which could service as an alternate substrate for the cultivation of A. bisporus. Zadrazil ( 1978), pointed out that
the spent substrate of Pleurotus species can serve as a basis for mushroom compost, and we have attempted to explore the
possibility of growing A. bisporus on the spent substrate (used tea leaves and waste paper) left over after the cultivation of
PJeurotus ostreatus (Harsh et al. 1981).

Methodology and Results
The spent substrate after three crops of P. ostreatus (one month of cropping) consisted of a compact mass due to the growth of mycelium.
It was first cut into small pieces, moistened with sufficient water and then steam sterilized for 2 hours for 2 consecutive days. Wooden trays
were filled with the material. About 8 kg was placed in each tray of 1.00 x 0.75 x 0.15m in size, the depth of compost being 0.15m. The trays
were first surface sterilized with 4% fonnalin. When the substrate had cooled to room temperature spawning was carried out and the trays were
incubated at 24 ± 2°C. The trays were watered regularly by moistening the newspaper covers as and when necessary. After 10 to 15 days, the
substrate was completely colonized by the mycelium and strand formation was obvious. The covers were then removed and the trays were
cased with the casing soil as usual and watered regularly. Pin heads started to appear 10- 15 days after casing. The temperature, humidity and
aeration were maintained as in the traditional cultivation and othrer precautions generally taken in watering, etc. were also followed. The
average yield was about 5.5 kg per tray in a 2 month period.

Discussion
The spent substrate appeared to supply the nutritional requirements of A. bisporns. These include the decomposition
products of cellulose, hemicellulose and lignin (Hayes 1978), which arc provided in the traditional cultivation by the compost and the end products of microbial degradation. Studies (Zadrazil 1975b, 1978) have shown that during the cultivation
of Pleurotus spp. the cellulose-lignin complexes are decomposed by the fungus mycelium. In this process the free C0 2 is
given off, the C:N ratio falls and the proportions of amino acids, proteins, vitamins and minerals are altered. It has been
pointed out by various workers that proteins, organic nitrogen, a lowered C:N ratio (Hayes 1978), Ca, Mg, K, vitamins
(Treschow 1944) are necessary to support the growth of A. bisporus.
In this study, the spent substrate - used tea leaves and waste paper from P. ostreatus cultivation -appears to provide
the correct nutritional conditions for the growth of A. bisporus. Moreover, in the traditional compost gypsum has to be
added to provide a more granular structure with increased water holding capacity, which is necessary for greatly improved
mycelial growth with strand formatjon. However, in this system such a structure can be attributed to the use of tea leaves
which arc quite granular and able tO retain sufficient moisture together with the waste paper and mycelium of P. ostreatus.
Used tea leaves were also found to support the growth of many basidiomycetes (Bisht & Harsh 1981).
Thus the utilization of used tea leaves and waste paper can result in the production of two nutritious mushrooms in
succession - first a crop of P. ostreatus followed by a crop of A. bisporus. An added advantage is that the process of biodegradation of the waste materials has also been accomplished. The approximate economics of this process has been summarised
in Table 1.

1 Vivekanand Lab, for Hill Agric. Almora-263601, U.P.India.
Botany Dept., Almora Constituent College, Kumaun University, Almora-263601, U.P., India.
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Table 1. Economics of the cultivation ofPleurotus ostreatus and Agaricus bisporus utilising waste paper and used tea leaves.

Agaricus bisporns

P/eurotus ostreatus
Item

Cost* (in Rs)

Waste paper

IOOKg(drywt)

175

Used tea leaves

50 Kg (dry wt.)

10

Wooden trays**

75 trays
(SOx 30x 15 em)
400 g
75 m
36 bottles

Cost

Item

Spent substrate

(approximately 80 Kg
dry wt.)

Ycast tablets

Polythene

Spawn

Miscellaneous (including labour charges)

Wooden trays**

(100 x 75 x 15 em)

10
100
108
100

75
Depreciation cost
568
Total cost of production
Total production in about 2 month!. of cropping

Steaming of the substrate

Casing soil
Spawn 6 bottles
Miscellaneous (including fungicides, etc.)

Net Profit

24
100
214

50 Kg (Fresh weight)
@ Rs 15/Kg

2250
1682

750
536

TOTAL PROf'IT

* Rs 100 is equivalent

50
15

25

Depreciation cost

150 Kg (Fresh weight)
Total income@ Rs 15/Kg

8 trays

2218

to£ 6.49; $ 10.02; DM 24.27 (present exchange rates).

*"'Cost of the trays is not mentioned as a depreciation cost as they can be reused.
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A TECHNIQUE FOR MEASURING THE MICROBIAL
DETERIORATION OF VULCANIZED RUBBER

G.R. WILLIAMS'

Abstract: The use of densitometers, at present widely used in analytical chemistry, arc suggested to
detennine the amount of deterioration of rubbers caused by microorganisms. Experimental details
are given of the investigation of thirty six rubbers buried in soil.

Introduction
Several techniques have been used to investigate the degree of spoilage of rubbers by microorganisms. Many researchers have
assessed the deterioration visually (e.g. Scott 1920, Blake et a/1950, Cundell & Mulcock 1976). Others have used a scanning
electron microscope (Cundell & Mulock 1975). Various physical parameters have also b~en used, including tensile strength
and increase in hardness (Cundell & Mulcock 1976); insulation resistance (Blake & Kitchin 1949); weight loss (Shaposhnikov
1952) and loss of calorific value (Cundell & Mulcock 1973). Other criteria used to determine the extent of microbial spoilage
include growth rate of microorganisms (Schwartz 1963); isolation of latex degrading organisms (Sohngen & Fol 1914); the
utilization of oxygen (ZoBell & Grant 1942); carbon dioxide evolution (Cundell & Mulcock 1975) and changes in the infrared spectrum of deteriorated rubber (Cundell & Mulcock 1975).
As microorganisms grow at the rubber surface, damage is usually confined to this area, as staining and pitting. Of the
techniques used, only infra-red studies directly examine surface changes. This paper describes the use of a scanning densitometer to estimate the pitting damage suffered by rubbers caused by microbial activity.
Densitometers are widely used in analytical chemistry, where they can interpret colours, spots or band sizes with TLC
plates, paper, glass, slab or tube electrophoresis gels. They can also be used on textiles, metals and powder films. There are
several types of densitometers on the market any of which could have been used in this study.

Methods and Materials
Rubbers
Vulcanized rubbers were supplied by the MQAD Rubber Mill Room as sheets (15 em x 15 em x 0.2 em).
Soil burial
Rubber sheets were buried in soil (John Innes No 1 soil) contained in photographic trays. The soil was watered (20% v/w) and placed in a
humidity cabinet maintained at 95% RH and 30°C. A further set of samples was buried in sterile soil, maintained as above (sterilized by autoclaving at 120° for 5 lh periods).
Examination of samples
After three or six months, rubber samples were removed from the incubator, cleaned of soU particles and microorganisms by washing in
tap water, dried at 30°C for 24 hours, and the extent of pitting determined by densitometry.
Rubber samples were placed on the stage of a Vitatron scanning densitometer, with a scan speed in they direction of 1 em min - 1 , and at
maximum oscillation (40 em) in the x direction. The incident light source used was mercury lamp and light scattered by pits on the rubber
surface was recorded by the densitometer. The deflection on ~he recorder set at 1 em min - 1 , was integrated so that a 50% deflection registered 100 integrated counts per centimetre. The zero and span settings were adjusted for clean and badly deteriorated rubbers to give deflec·
tions of 10 and 100% respectively (corresponding to integrator counts of 300 and 3300). Integrator values for a particular rubber could then be
converted into a percentage value for the degrees of deterioration due to pitting by expressing as a percentage of the theoretical maximum
(values corrected for 300 integrator counts for the minimum value).

Results and Discussion
Thirty six rubbers were buried in soil for three and six months. A variety of rubbers were obtained exhibiting a wide range of
pit and stain damage were compared to undamaged rubbers maintained in sterile soil. Heavily pitted rubbers were found to
give high readings on the densitometer (values greater than 1500, e.g. rubber A, deterioration value 43.2%). Moderately pitted
rubbers gave intermediate values (between 750 and 1500, e.g. rubbers B, C, D, having deterioration values of 33.1, 20.2 and
18.3% respectively). Undamaged rubbers gave low values (less than 750 e.g. rubbers E and F, having deterioration values 6.7
and 7.8%; Fig. 1.) Rubber formulations will be presented in further publications.
Staining of the rubber was found to have little effect on the values obtained, as a badly stained rubber which was not
pitted (rubber E) gave low deterioration values, but a moderately pitted but unstained rubber (rubber D) gave higher deterioration values.

1 Dairy
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This technique might be adapted to examine deterioration of other materials such as plastics, wood and metal. Stain damage on materials such as textile might also be estimated through the use of filters in the optical system of the densitometer.
However, densitometry should be combined with a variety of other techniques, such as tensile strength and weight loss
trials to estimate the microbial deterioration of rubber compounds.
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1091 UPSHER, F. J. Fungal colonization of some materials
in a hot-wet tropical environment. Fnlernalional
Biodeterioration (1984) 20 (2) 73-78 [En, 14 ref., 2 fig., 2
tab.] Materials Res. Lab., Defence ~ci. and Techno!.
Organization, Ascot Vale, Viet. 3032, Australia.
Selected rna tcrials, free of biocides, were exposed at
the open cleared site· at the Joint Tropical Trials. and
Research Establishment, Innisfail, Queensland in order to
observe the process of their colonization by microfungi.
Specimens were protected from rain and gross debris by a
glass canopy above. Two series of exposures were conducted,
one starting in the wet season, the other in winter. Slow
growth initially was attributed to freedom from wetting by
rain but increases in the amounts of fungal growth were
observed following weeks in which the RH exceeded 80% for
more than three quarters of the· time or when the mean· RH
exceeded 87%. Cotton fabric and timber showed the earliest
growth and also supported the greatest diversity of genera.
After prolonged exposure, greatest amounts of fungal growth
developed on acrylic paint and. plasticised PVC.
Cladosportum was dominant on all materials; Fusarium and
Curvularia were also abundant.
Health, Hygiene and Pathogens

See also absts. 1107, 1186, 1232, 1243, 1249, 1288
1092 SKOVGAARD, N. [Zoonotic agents in the food chain.
Status and trends.] Zoonotiske agens i Jevnedsmiddelkaeden.
Status og tendenser. In XIV Nordiske Veterinaerkongres,
Kebenhavn, 6.-9. juli 1982, rapporter. Copenhagen, Denmark
(1982) 203-208 ISBN 87-87070-00-6 (Da, 24 ref.] Inst. for
Vet. Mikrobiol. og Hygiejne, Den Kg!. Vet. og
Landbohojskole, Copenhagen, Denmark.
The transfer of pathogens to man via foods of animal
origin is discussed. Attention is drawn to the problem of new
zoonoses, such as those due to Yersinia and Campylobacter
spp. in raw milk. and meat, and prospects for development of
faster and more direct methods for detecting pathogens in
foods are considered.
1093 J0RGENSEN, K. [The possible relationship between
occurrence of Campylobacter jejuni in poultry and other
foods and human campylobacteriosis.] De mulige relationer
mellem forekomst af Campy/obacter jejuni i fjerkrae og
levnedsmidler og human campylobacteriose. In XIV Nordiske
Veterinaerkongres, Kebenhavn, 6.-9. juli 1982, rapporter..
Copenhagen, Denmark (1982) 223-224 ISBN 87-87070-00-6
[Da, 21 ref.] Ins!. for Vet. Mikrobiol. og Hygiejne, Den Kg!.
Vet. og Landbohojskole, Copenhagen, Denmark.
Campylobacter jejuni was isolated from I00, 91.2 and
55.8% of 75, 351 and 398 caecum samples and from 100,
24.5 and 34.4% of 25, !51 and 224 neck-skin samples from
turkeys, ducks and broilers, rcsp. Occurrence in ducks and
especially broilers varied widely from flock to flock. These
findings are discussed in relation to occurrence of C. jejrmi
in other foods. There are a number of reports of
campylobacteriosis due to.,milk, even though C. jejuni has
poor heat resistance, with Davalues in skim milk at 55°C

ranging from 0.74 to l.OO min. The low infective dose in
milk, only 500 organisms in 180 ml, may explain these
outbreaks [sec DSA 44, 965 & 2146; Journal of Food
Protection (1981) 44, 596 & British Medical Journal (1981)
182, 1584].
1094 KAPLAN, H. Toxicities of natural foods in man: a
survey. Transactions of the Illinois State Academy of
Science (1983) 76 (1/2) 181-194 [En, 71 ref.] Sch. Med.,
Southern Illinois Univ., Carbondale, USA.
This review covers foods containing carcinogens;
contaminants favouring carcinogenicity, including
mycotoxins; contamination of drinking water; foods
developing carcinogenic properties because of preparation~
foods containing mutagens; foods containing toxicants (fruit,
vegetables and milk); foods contaminated by toxicants,
including ergot; foods acting as toxicants because of inherited
defects in the individual; foods as vitamin antagonist.s;
goitrogenic. foods; toxicity of food additives; poisoning by
excess mineral ingestion; foods inducing mineral deficiencies;
foods affecting cardiovascular function; and foods disturbing
neurological mechanisms.

1095 BERKELMAN, R. L.; ANDERSON, R. L.; DAVIS, B. J.;
HIGHSMITH, A. K.; PETERSEN, N.J.; BOND, W. W.; COOK,
E. H.; MACKEL, D. C.; FAVERO, M. S.; MARTONE, W.
J. Intrinsic bacterial contamination of a commercial
iodophor solution: investigation of the implicated
manufacturing plant. Applied and Environmental
Microbiology (!984) 47 (4) 752-756 [En, 16 ref., I fig., I
tab.] Cent. for Infectious Diseases, Atlanta, Ga. 30333,
USA.
After an outbreak of peritoneal infections. attributed to
intrinsic contamination of a poloxamer-iodine solution with
Pseudomonas aeruginosa, the manufacturer of the
contaminated solution permitted investigation ind sampling
of materials within the plant. P. aeruginosa was recovered
from sterile water and poloxamer,.iodine after 48 h
incubation in a plant polyvinyl chloride pipe .. Scanning
electron micrographs of polyvinyl chloride pipe used in the
plant showed massive concn of rod-shaped and coccobacillary
cells apparently embedded in interior deposits of the pipe.
1096 ANDERSON, R. L.; BERKELMAN, R. L.; MACKEL, D.
C.; DAVIS, B. J.; HOLLAND, B. W.; MARTONE, W.
J. Investigations into the survival of Pseudomonas
aeruginosa in poloxamer-iodine. Applied and Environmental
Microbiology (1984) 47 (4) 757-762 [En, 19 ref., 4 tab.]
Cent. for Infectious Diseases, Atlanta, Ga. 30333, USA.
Batches of poloxamer~iodine (Pxl) were compounded
in the laboratory to determine the survival and growth of P.
aeruginosa during the various stages of preparation. Both
decreasing the free iodine level through addition of potassium
iodide and increasing the free iodine level through dilution of
the product resulted in an increased length of survival of P.
aeruginosa in contaminated Pxl solution. Comparative
survival studies with pipes of different composition indicated
that other materials may exert an effect similar to polyvinyl
chloride, providing a source of resistant microbial
populations.
1097 KHAKHRIA, R.; BEZANSON, G.; DUCK, D.; LIOR,
H. The epidemic spread of Salmonella typhimurium phage
type 10 in Canada (1970-1979). Canadian Journal of
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milk and yoghurt was studied in relation to various
biochemical and physiological characteristics. A limited
survey showed that yeast counts in frozen fruit and

Microbiology (1983) 29 (11) 1583-1588 [En, fr, 21 ref.]
Nat. Ref. Centre Enteric Bact., Lab .. Centre Dis. Control,
Hlth and Welfare, Ottawa, Ontario, Canada KIA OL2.
The frequency of S. typhimurium phage type 10 across
Canada was monitored during the period 1970-1979. Phage
type 10 isolations increased from 1.2% in 1970 to 68.8% in

vegetables were mostly in the range 102 to 104 /g. The

1979 among isolates from man and from 1.5 to 30.6% in
isolates from other sources. Examination of food-poisoning
outbreaks and a study of the animal-host associations of

G. [Mycoflora of milk/cereal preparations for infant
feeding.] EstudiQ de Ia miconora presente en harinas
lacteadas dc;stinada$. a Ia alimcntaci6n infantil. Ana/es de

phage type 10 revealed that contaminated poultry products
appeared to be the most common sources of human
infections. 89.3% of S. typhimurium phage type 10 strains
were sensitive to antibiotics. Of the resistant strains, 73.3%
were resistant to single antibiotics and 26.7% were
multiresistant. Thirty-three different patterns of antibiotic
resistance were observed. A number of the resistance

determinants were transferable by conjugation and the R
plasmids were found to belong to the incompatibility groups

Hll, FII, N Ia, and C.
Analysis and Sampling

See also absts. 1114, 1190, 1234, 1241

PRESERVATION
See also absts. /289-1290, 1448
1098 BLOCK, S. S. Preservatives for industrial products.
In Disinfection, sterilization and preservation [edited by
Block, S.S.j. Philadelphia, Pa., USA; Lea & Febiger (1983)
Ed.3, 608-655 [En, 332 ref., 3 fig., 3 tab.]
Biodeterioration of a whole range of industrial
products, and prcseratives used, are described. Some of the
mdustrial biocides currently offered in the trade are

tabulated.

predominant species recovered from each source are named.

1101

CUTULI DE SIMON, T.; SUAREZ FERNANDEZ,

Bromatologia ( 1983>,publ. 1984) 35 ( 1) 79-86 [Es, en, 13
ref.] Dep. de Microbiol., Univ. Complutense, Madrid, Spain.
A total of 50 samples of milkfcereal preparations for
infants, representing 2 'brands, were studied. The mycoflora
was evaluated, using Czapek-Dox, malt extract and
Sabouraud agar media. Penicillium spp. predominatedt

followed by yeasts, Cladosporium, Aspergillus and Monilia
spp. A few Mucor, Scopu/ariopsis, Alternaria and Phoma
spp. also occurred. Studies on toxigenicity of P. frequentans,
P. cyclopium, P. decumbens and P. expansum and Asp.
niger, Asp. foetidus and Asp. clavatus isolated from these
products showed none of these species to form anatoxin.

1102

PELLITTERt, P.; BOUSH, G. M.

Stored-product insect
Transactions of
the Wisconsin Academy of Sciences, Arts and Letters (1983)
71 (2) 103-112 [En, 14 ref.] Department of Entomology,
pests in feed mills in southern Wisconsin.

University of Wisconsin-Madison, USA.
Twenty feed mills located in southern Wisconsin were
sampled in an attempt to assess the stored-product insect

fauna present during the summers of 1975 and 1976. A total
of more than 100 species was collected and identified; 11
were new state records. Cryplolestes turcicus (Grouv.) and
C. ferrugineus (Steph.) were the commonest species. Various
sampling methods, including the use of insect traps and
debris collections, were employed to determine the degree of
infestation within each mill and the insect fauna present.

1103

ECKERT, J. W.; RATNAYAKE, M.

Host-pathogen

Physical

interactions in postharvest diseases. In Post-harvest
physiology and crop preservation [edited by Lieberman, M.}.

See also absts. 1247-1248, /310

New York, USA; Plenum Press (1983) 247-264 [En, 79 ref.,
2 tab.] Dep. Pl. Path., Univ. California, Riverside, Calif.
92521, USA.

Chemical

See also abst. 1291

FOODSTUFFS - GENERAL
See also abst. 1092
Spoilage and Infestation

See also absts. 1112, /304, /312, 1324
1099
CHRISTENSEN, S. G. (Yersinia enterocolitica in
animal foods.] Yersinia enterocolitica i animalske
levnedsmidler. In XIV Nordiske Veterinaerkongres,

Topics reviewed include the development of postharvest
diseases; the role of pathogen enzymes and the susceptibility
of host tissue in disease development;stimulation of the
pathogen and inhibition of pathogen growth and enzyme
activity by host constituentSi hypersensitivity of host tissue

challenged by the pathogen; water status of the host; pH and
nutritional level of host tissues; restriction of pathogen
growth by morphological barriers of the hostjand resistance
of host tissue to pathogen enzymes.

1104

ECKERT, J. W.

antimicrobial agents.

Control of postharvest diseases . with
In Post·harvest physiology and crop

preservation {edited by Lieberman, M.j. New York, USA;
Plenum Press (1983) 265-285 [En, 57 ref., 4 fig., 2 tab.]
Dep. Pl. Path., Univ. California, Riverside, Calif. 92521,
USA.

Kebenhavn, 6.-9. juli /982, rapporter. Copenhagen, Denmark
(1982) 213-215 ISBN 87-87070-00-6 [Da, 9 ref.] lnst. for
Vet. Mikrobiol. og Hygiejne, Den Kgl. Yet. og
Landbohojskole, Copenhagen, Denmark.
Non-pathogenic Yersinia enterocolitica were detected
in 13 of 415 fresh meat product samples, 2 of 15 frozen dog
food samples, 39 of 305 market milk samples and 21 of 173

The strategies and methods of postharvest disease
control with fungicides arc reviewed. Practical treatments for
control of postharvest fruit and vegetable diseases are
tabulated. The problems of fungicide tolerance are discussed
with special reference to Penicillium strs. infecting citrus
fruits.

drinking water samples tested in Denmark. The most
common human-pathogenic serotype in Denmark, Y.
enterocolitica 0:3, was not detected, although known to
occur widely in pigs and other slaughter animals. This may
have been because it is sensitive to high temp. (around

foods of the developing world. In Post-harvest physiology
and crop preservation [edited by Lieberman, M.j. New York,

50°C).
1100 MIAN, M. A. The occurrence and growth of yeasts
in refrigerated fruit juices, dairy .products and frozen fruits
and vegetables. Dissertation Abstracts International, B

(Sciences and Engineering) (1984) 44 (8) 2374 [En] Univ.
of New South Wales, Kensington, NSW 2033, Australia.
Quantitative recovery of yeast cells from foods or pure

cultures was affected by diluent used, and was highest with
0.1% peptone. 252 yeast isolates (49 spp.) were obtained
from 161 samples ·Of refrigerated milk products, highest yeast
counts (106/g) being found in yoghurt and cheese. Fat-and
casein-hydrolysing species predominated in butter and cream
samples. Growth of predominant yeasts at different temp. in

1105

COURSEY, D. G.

Post harvest losses in perishable

USA; Plenum Press (1983) 485-514 [En, 72 ref., 6 tab.]
Trop. Products Jnst., London WClX 8LU, UK.
1106

GREELEY, M. Solving third world food problems: the

role of post-harvest planning. In Post-harvest physiology and

crop preservation [edited by Lieberman, M.J. New York,
USA; Plenum Press (1983) 515-535 [En, 38 ref., 2 tab.]
Inst. Development Studies, Univ. Sussex, Brighton, UK.
Farm-level postharvest systems to reduce food losses,
particularly in deVeloping countries, are considered.

1107

BECKER, H.; EL-BASS!ONY, T. A.; TERPLAN,

G. !Incidence of Bacillus cereus and other pathogenic
microorganisms in infant food.) Zum vorkommen von
Bacillus cereus und pathogenen mikroorganismen in

siiuglings-und Kleinkindernahrung. Zentralblatt fur
Bakteriologie Mikrobiologie und Hygiene, 18 (1984) 179

261
(3) 198-216 (De, en, 104 ref., 1 fig., 4 tab.] Inst. ffir
Hygiene und Technology der Lebensmittcl tierischen
Ursprungs, Schcllingstr. 10, MUnchen 40, German Federal
Republic.
206 samples of commercially available infant food and
their ingredients were examined for B. cereus and coagulasepositive staphylococci as well as for the presence of
Salmonellae. B. cereus was isolated from 64 samples with
numbers between 3 and 460/g (only 2 samples > 100/g).
Two samples contained coagulae-positive staphylococci (4/g
each), and no sample contained Salmonellae.
1108
Biodeterioration. In Rothamsted Experimental
Station Report for 1983. Harpenden, Herts., UK (1984)
124·125 [En]
The hot weather during grain deVelopment and
ripening in 1983 was less favourable for Fusarium
colonization of cereal grain than the cooler wet weather of
1982. Less than 10 F. colonies were isolated from 10 plated
wheat grains compared with 83 in 1982. In both years F.
culmorum was predominant, accounting for 57 and 40% of
F. colonies in 1982 and 1983 respectively. F. avenaceum as
almost as abundant as F. culmorum in 1983. F. poae, F.
niva/e, F. equiseti and F. oxysporum were also isolated.
Lodging greatly increased F. contamination.
Bacteria and yeasts were favoured by > 30% water
content in hay even when treated with up to 3% of propionic
acid-based preservatives. Of 30 bacterial isolates from damp,
propionate-treated hay, half grew on medium containing 68
mM ammonium propionate and 7 grew on 83 mM. When 4
of the most tolerant bacteria and representative isolates of
the predominant yeasts, Candida guilliermondii var.
gui/liermondii and Hyphopichia burtonii, were grown in
liquid medium containing 27 mM ammonium propionate,
only 5·1 0% was metabolized by the bacteria after 4·5 wk
while the yeasts had metabolized 90% in 3·4 wk. Tolerance
of propionate by yeasts decreased with decreasing availability
of water in the medium.

1109 SUKSUWAN, M. The incidence of Bacillus cereus in
foods in central Thailand. Southeast Asian Journal of
Tropical Medicine and Public Health (1983) 14 (3) 324·
329 [En, 20 ref., 3 tab.] Dep. Microbial., Univ. Mahidol,
Bangkok, Thailand.
A variety of foods consumed in Thailand were
examined for contamination by B. cereus in order to provide
information particularly for the control of growth of the
organism after food processing.
Storage

See also absts. l/50, l/58, JJ87:J/89. l/93, l/97-l/98,
1216, 1218, 1245, 1254·1255, 1332
1ll0 MEHROTRA, K. N.; YADAV, T. D. Problems of seed
storage in India. [Review]. Bulletin of Grain Technology
(1982, reed. 1984) 20 (I) 5!-59 [En, 10 ref.] Division of
Entomology, Indian Agricultural Research Institute, New
Delhi, India.
1lll
DILLEY, D. R. Manipulation of the postharvest
atmosphere for preservation of food crops. In Post-harvest
physiology and crop preservation [edited by Lieberman, M./.
New York, USA; Plenum Press (1983) 383·397 [En, 13 ref.,
7 fi~., 1 tab.] Dep. Hort., Michigan State Univ., East
Lansmg, Mich. 48824, USA.
Preservation systems available for fresh perishables are
outlined. Biological considerations important in the storage of
apple and pear fruits are emphasized.
Techniques

See also absts. 1202, 1220, 1236, I 238, I 252·1253. 1307
1112 ACKLAND, M. R.; REEDER, J. E. A rapid chemical
spot test for the detection of lactic acid as an indicator of
microbial spoilage in preserved foods. Journal of Applied
Bacteriology (1984) 56 (3) 415·419 [En, 7 ref.] Res. &
Development Div., Metal Box pic, Denchworth Road,
Wantage OXI2 9BP, UK.
Approx. 50 mg eerie sulphate are placed in a test tube
and mixed with 10 drops of the test solution. A cotton wool
swab is immersed briefly in 10% aqueous sodium
nitroprusside, and l drop of 10% aqueous piperazine is
added. Approx. 200 mg anhydrous CaCI 2 are added to the
test tube which is then sealed by means of an Astell stopper

which also holds the swab inside the tube so that it is
suspended 1-2 em above the reactants. After gentle agitation
of the tube, a blue colour develops on the swab within 2 min
if lactic acid is present in the test solution. The whole
operation should be completed in under 5 min. Analysis of
I 000 cans of processed peas in brine, 11 samples of tomato
sauce in glass jars, 12 fruit-flavoured drinks in plastics
containers, 14 cans of pasteurized fruit juice, 19 cans of
milk-based infant foods and 12 milk drinks in plastics
containers (with suspected failure of the UHT process)
showed that the spot test confirmed microbial spoilage
detected by traditional m;crobial growth tests; it could also
identify samples in which spoilage had occurred, but in
which spoilage microorganisms were no longer viable.
Advantages of the test are the low cost of equipment and its
speed and simplicity. It can be used on samples with high fat
contents (e.g. milk products) or which are highly coloured
(e.g. tomato products) and are unsuitable for TLC analysis.
BECKERS, H. J.; LEUSDEN, F. M. VAN;
Evaluation of a pourplate system with a rabbit plasma - bovine fibrinogen agar
for the enumeration of Staphylococcus aureus _in food.
Canadian Journal of Microbiology (1984) 30 (4) 470-474
[En, fr, 14 ref.] Lab. for Zoonoses & Food Microbiol.,
National lnst. of Public Health, PO Box I, 3720 BA
Bilthoven, Netherlands.
Selectivity of a rabbit plasma fibrinogen (RPF) agar
was compared with that of pork plasma fibrinogen (PPF)
agar used for enumeration of Staphylococcus aureus in
foods. Sensitivity of the RPF agar was also compared with
PPF medium and Baird-Parker's egg yolk tellurite glycine
pyruvate (ETGP) agar. A total of 139 samples of naturally·
contaminated foods (including raw milk, cheese, shellfish,
fermented sausages, frozen foods, minced meats and salads)
were examined. While no significant differences in sensitivitY
between RPF agar and PPF medium were encountered, RPF
agar was found to be more selective. It is concluded that
RPF agar is suitable for enumeration of S. aureus in foods.
1113

BINDSCHEDLER, 0.; GUERRAZ, D.

1114 GIBBS, P. A. An overview of rapid methods in the
microbiological analysis of foods. Anlonie van Leeuwenhoek
(1984) 50 (2) 199·202 [En, 15 ref.] Leatherhead Food Res.
Ass., Randalls Road, Letherhead, Surrey, UK.
Modern instrumental techniques are categorized.
Depending on sophisticated instrumentation is increasing. It
is pointed out that very rapid methods require complex
preparation of the sample before instrumental analysis
compared to rapid or labour-saving methods. Future
developments in rapid analysis should include evaluation not
only against traditional methods but against other parameters
which measure "acceptability" of the food.
Preservation

See also absts. 1250, 1258. 1320. 1441
ll15 BUSTA, F. F.; FOEGEDING, P. M. Chemical food
preservatives. In Disinfection, sterilizalion and preservalion
[edited by Block, S.S.j. Philadelphia, Pa., USA; Lea &
Febiger (1983) Ed.3, 656·694 [En, 344 ref.]
Specific compounds used as food preservatives and
their applications are reviewed.
ll16 LUSHER, P.; DENVER, S. P.; HUGO, W. B. A note
on the effect of dilution and temperature on the bactericidal
activity of potassium sorbate. Journal of Applied
Bacteriology (1984) 57 (l) 179-181 [En, 5 ref., I fig., 2
tab.] Dep. Pharm., Nottingham Univ., Univ. Park,
Nottingham, UK.
The time taken to kill a standard inoculum of
Escherichia coli was increased considerably after either
dilution of the preservative or lowering of the temp. The
value for the concn exponent, 11. was approx. 3 and that for
the temp. coefficient, Q10, was 2.3.
Bacterial toxins

See also absts. 1094, 1243
1117 PEEVA, T.; Goaov, i. [Presence of enterotoxin· Din
strains of Staphylococcus aureus isolated from food
products.] Veterinarnomeditsinski Nauki (1983) 20 (8) 67·
71 (Bg, ru> en, II ref.] Nauchen Inst. po Gastroenterologiya
& Khranene, Sofia, Bulgaria.
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196 strains of Staphylococcus aureus isolated from
mastitic cows' and ewes' milk, 20 isolated from slaughtered
poultry, 9 from pig meat, 2 from dry sausage, 2 from fish
salad and 14 from confectionery were examined for
enterotoxin formation by Ouchterlony double gel diffusion
using pure toxin standards obtained from USA. 6 of the milk
strains produced A and D toxins, and l of the poultry strains
and I of the confectionary strains produced D toxin.
Fungal toxins (mycotoxins)

See also absts. 1094, 1142, 1/60, 1221, 1446-1447
1118 STOLOFF, L. Mycotoxins as potential environmental
carcinogens. Carcinogens and Mutagens in the Environment
(1982) I (Food products) 97-120 ISBN 0·8493-5881-7 [En,
167 ref.] Bureau of Foods, FDA, Washington, DC, USA.
In this review, aflatoxins are discussed in greatest
detail, consideration being given to their occurrence in
peanuts, maize, cottonseed, milk and tree nuts. Other toxins
discussed include sterigmatocystin, T-2 toxin, ochratoxin A,
citrinin, zearalenone and zearalenol, patulin, penicillic acid,
mycophenolic acid, alternariol methyl ether, penitrem A and
PR toxin, occurrence in foods and feeds, and in some cases
transmission into milk being considered.
1119
CHU, F. S. Immunoassays for analysis of
mycotoxins. Journal of Food Protection (I 984) 47 (7) 562569 [En, 64 ref.] Food Res. Inst., Univ. of
Wisconsin- Madison, Madison, Wisconsin 53706, USA.
During the past few years, several laboratories have
prepared specific antibodies against aflatoxins Bl, Ml, B2a,
and Ql, ochratoxin A, T-2 toxin, and zearalenone. With the
availability of these antibodies, specific, simple and sensitive
radioimmunoassay (RIA) and enzyme-linked immunosorbent
assay (ELISA) procedures for monitoring mycotoxins and
their metabolites in foods, feeds and body fluids have been
developed. In this review, the preparation of antibodies and
the application of RIA and ELISA to determine aflatoxins
Bl and Ml, ochratoxin A and T-2 toxin in maize, peanuts,
milk and other biological fluids are discussed. The sensitivity
of ELISA for analysis of these mycotoxins in foods varies
from 0.1 p.g/1 for aflatoxin M I in milk to 5 p.gfkg for
aflatoxin B I in peanuts. The advantages and disadvantages
of ELISA for monitoring mycotoxins in foods and feeds are
discussed. A description of recent progress on simplified
clean-up procedures which may increase the sensitivity of
immunoassays is also presented.
1120
]ESENSKA, Z.; POLSTER, M.; HRDINOVA,
I. [Mycoflora of dried milk in 1975-191!0.] Mykofl6ra
suseneho mlieka v rokoch 1975-1980. Ceskoslovenska
Pediatrie (\984) 38 (M 236-238 [Sk, ru, en, 12 ref.]
V)'skumn:Y Ustav Preventivneho Lek3.rstva, 83301 Bratislava,
Czechoslovakia.
A total of 7178 g of contents of 25 packages of Sunar,
Feminar, Relakton, Sunarka and Lakton infant formulas
purchased from chemist shops in 1975, 1976,!977, 1978 and
1980 were tested for mould contaminants using Sabouraud
medium with chloramphenicol. Numbers of colonies isolated
were: Penicillium spp. 15 826, Cladosporium spp. 13 166,
Rhizopus spp. 1677, Circinella spp. 1405, Aspergillus spp.
843, and Alternaria spp. 393; 34 other fungal species were
encountered in smaller numbers. Mean numbers of
colonics/g sample were 5.8 (1975), 1.9 (1976), 3.9 (1977),
10.6 (1978) and 6.6 (1980). Asp.jlavus, producing aflatoxin
81, was isolated from 2 samples of Feminar and 1 of
Sunarka.
1121 KROGH, P. Mycotoxins as a deteriorating factor in
stored crops. In Post-harvest physiology and crop
preservation [edited by Lieberman, M.j. New York, USA;
Plenum Press (1983) 315-329 [En, 16 ref., 14 tab.] Dep.
Vet. Microbial., Purdue Univ., West Lafayette, Ind. 47907,
USA.
This review concentrates on aflatoxins, ochratoxins,
zearalenone and trichothecenes and includes discussion on
the mycological and chemical nature of these mycotoxins,
their formation, their occurrence in foodstuffs, adverse effects
of these mycotoxins and assessment of loss due to
mycotoxins.
1122

MALIN!,

R.;
MUKERJI,
K.
G.;
T. A. Microbial interactions and
aflatoxin production by Aspergillus jlavus. Bibliotheca
VENKITASIJBRAMANIAN,

Mycologica (1983) 91, 285-289 [En, 6 ref., I fig.] Dep.
Bot., Univ., Delhi 110007, India.
Max. percentage inhibition of growth of A. Jlavus was
caused by A. niger followed by Stachybotrys atra,
Trichoderma viride and A. sydowii. An almost equal degree
of percentage inhibition of growth was caused by Penicillium
funiculosum,Fusarium,oxysporum and A. clavatus. In mixed
cultures, A. flavus showed max. reduction in total aflatoxin
production with A. ,clavatus followed by F. oxysporum, A.
niger, T. viride, A. sydowii, S. atra and P. funiculosum in
descending order.
GYONGYOSSY-ISSA, M. I. C.; CHRISTIE, E. J.;
Change-shift electrophoretic
behavior of T-2 toxin in ngarose gels. Applied and
Environmental Microbiology (1984) 47 (5) 1182-1184 [En,
10 ref., 1 fig., 1 tab.] Dep. Applied Microbial. and Food Sci.,
Saskatchewan Univ., Saskatoon, Sask., Canada.
The behaviour of the trichothecene mycotoxin T -.2
toxin in aqueous solutions was defined using change·shift
electrophoresis. T-2 toxin behaves in a hydrophobic manner
and thts technique can be adapted for the separation of small
hydrophobic molecules such as T-2 toxin and cholesterol.
1123

KHACHATOURIANS, G. G.

1124 EHRLICH, K. C.; DELUCCA, A. J., II; ClEGLER,
A. Naphtho--y-pyrone production by Aspergillus niger
isolated from stored cottonseed. Applied and Environmental
Microbiology (1984) 48 (!) 1-4 [En, 10 ref., 3 fig., 4 tab.]
Southern Regional Res. Cent., USDA, New Orleans, La.
70179, USA.
A. niger was found to be the predominant fungal
contaminant of stored cottonseed. Seven strs. were isolated
and grown on rice. The hexane-insoluble material from
methylene chloride extracts of 2-wk-old cultures contained
components toxic to mice. Based on high-pressure thin-layer
and liquid chromatographic analyses, the major components
in the mixture were 8 different naphtho-"(-pyrones. Of these,
the hydrated dimeric naphthopyrones aurasperones B and C
occurred in higher yield than aurasperones A, iso-A, and D
and the monomeric naphthopyrones flavasperone and
rubrofusarin, all of which were present in the mixture. In
addition, fonsecin monomethyl ether was isolated. This
metabolite may be a precursor in the biosynthesis of the
hydrated aurasperones; it has not been identified previously
as a metabolite of A. niger. The relative amounts of the
different naphthopyrones were dependent on both growth
substrate and the fungal isolate.
1125 HENDRICKSE, R. G. The influence of aflatoxins on
child health in the tropics with particular reference to
kwashiorkor. Transactions of the Royal Society of Tropical
Medicine and Hygiene (1984) 78 (4) 427-435 [En, 27 ref., 3
fig., 4 tab. See RMVM 18, 1319] Dep. Trop. Paediatrics,
Sch. Trop. Med., Liverpool L3 5QA, UK.
The possible relationship between aflatoxins and
kwashiorkor is reviewed. Results of recent work are
summarized. Aflatoxins were detected frequently in a variety
of commonly eaten foods obtained from local markets in
Sudan. Sixty-eight of 85 (80%) samples of raw foods
obtained from homes were positive for aflatoxins. Analysis of
57 cooked meals from homes revealed aflatoxins in 26 (46%).
Analysis of breast milk samples from 99 Sudanese women
showed variable amounts of aflatoxins M 1 and M 2 in about
one third of the samples. In a survey of 469 sera and 468
urine samples from children in Sudan, aflatoxins were
detected more often and at higher concn in sera from
children with kwashiorkor than in other malnourished and
control groups. Aflatoxicol was detected in kwashiorkor
(12%) and marasmic-kwashiorkor (6%) but not in controls
and only once in marasmus. Aflatoxins and aflatoxicol were
detected in urine of children in all groups. Aflatoxin B 1 or
aflatoxicol were present in all livers from cases of
kwashiorkor in a survey of autopsy liver specimens from
children in South Africa, Nigeria and Liberia. Aflatoxicol or
aflatoxin M 1 were found in 5 of 6 cases of marasmic
kwashiorkor and no aflatoxins were detected in 3 cases of
marasmus.
1126 HEATHCOTE, J. G. Introduction and review of the
development of research activity into mycotoxins. Chemistry
and Industry (1984) No. 15, 530-532 [En, 2 ref., 10 fig.]·
This paper was presented at Mycotoxins, a joint
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. The major mycotoxins,
including aflatoxins and derivatives, ochratoxins, rubratoxins

'I

j

263
and trichothecenes, are discussed and their chemical
structures are illustrated.

1127

Moss, M. 0.

Conditions and factors influencing

mycotoxin formation in the field and during the storage of
food. Chemistry and Industry (1984) No. 15, 533-536 [En,
18 ref., 5 fig., 2 tab.] Dep. Microbial., Surrey Univ.,
Guildford, Surrey GU2 5XH, UK.
This paper was I?resented at Mycotoxins, a joint
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. Mycotoxins as mould
secondary metabolites, influence of mould spp., extrinsic
factors and biological interactions in the contamination of
foods and feeds by mycotoxins are considered.
1128
BUTLER, W. H.
Pathological aspects of
mycotoxicoses. Chemistry and Industry (1984) No. 15,
541-542 [En, 26 ref.] British Ind. Bioi. Res. Assoc.,
.
..
Carshalton, Surrey SM5 4DS, UK.
This paper was presented at Mycotoxms, a JOint
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. Mycotoxins discussed include
trichothecenes, ochratoxins and aflatoxins.
1129 AUSTWICK, P. K. C. Human mycotoxicosis - past,
present and future. Chemistry and Industry (1984) No. 15,
547-551 [En, 52 ref., 2 tab.] Dep. Allergy Clin. Immunol.,
Cardiothoracic lost., Brompton Hasp., Frimlcy, Surrey
GUI6 5QE, UK.
.
..
This paper was presented at Mycotoxms, a JOmt
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. Types of human mycotoxicoses,
including neurotoxicoses, hepatoxicoscs, gastroi n test in a I/ haem at ox icos es, derma tot ox i cos es,
pulmonotoxicosis, genitotoxicosis, skeletotoxicosis and
nephrotoxicosis, arc discUssed. The carcinogenicity and
teratogenicity of mycotoxins are also considered.
1130 SMITH, J. E. Summary and thoughts on possible
direction of future research effort. Chemistry and Industry
(1984)
No. 15, 551-552 [En] Dep. Biosci. Biotechnol.,
.
..
Strathclyde Univ., Glasgow GI IXW, UK.
This paper was presented at Mycotoxms, a JOint
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. The significance of mycotoxins,
control of mycotoxin levels and identification of mycotoxins
are briefly reviewed.
1131
GROZA, 1.; 0PRESCU, A.; A VRAM, S. [Fungal
contamination of foods of animal origin. Important current
problem.] Contaminarea cu mucegaiuri a produselor
alimentare de origine animala problema de mare
actualitate. Revista de Cre$terea Animalelor (1983) No.lO,
54-56 [Ro, 14 ref.]
1132 PEPELJNJAK, S.; CVETNIC, Z. Distribution of moulds
on stored grains in households in an area affected by endemic
nephropathy in Yugoslavia. Mycopatho/ogia (1984) 86 (2)
83-87 [En, 34 ref., I fig., 3 tab.] Fac. Pharm. Biochem.,
Univ. Zagreb, 41000 Zagreb, Yugoslavia.
The distribution of moulds on stored maize, wheat and
beans in families affected and unaffected by nephropathy in
the endemic area of middle Posavinain, Yugoslavia was
studied. Among 3700 samples of stored grains, no significant
difference was noted in the contamination by moulds of
samples taken from affected and unaffected families. The
predominant moulds on all the samples were 'storage moulds'
from the genera Penicillium and Aspergillus, 'field moulds'
among which Alternaria and Fusarium were encountered
most frequently and the 'spoilage moulds' Absidia, Mucor,
Rhizopus. Trichode_rma and Trichothecium.
1133 TRANTHAM, A. L.; WILSON, D. M. Fluorometrie
screening method for citrinin in corn, barley, and peanuts.

Journal of the Association of Official Analytical Chemists
(1984) 67 (!) 37-38 [En, 14 ref.] Georgia Univ., Coastal
Plain Sta., Dep. Pl. Pathol., Tifton, Ga. 31793, USA.
.
The technique described uses an aqueous acidified
acetonitrile sol. and the resulting extract is I?artially purified
by Several acid-base partition steps. Citrinin IS determined by
using a fluorometer. Mean recoveries of added citrinin from
maize, barley and groundnuts were 56.4, 66.6 and 40%,
respectively, at levels of 100·8000 ngjg.

RATHINAVELU, A.; SHANMUGASUNDARAM, E. R.
1134
B. Siinple colorimetric estimation of cyclopiazonic acid in
contaminated food and feeds. Journal of the Association of
Official Analytical Chemists (1984) 67 (I) 38-40 [En, 12
rei.] Biochem. Dep., Univ., Madras 600 025, India.
A technique is described, involving extraction with
chloroform followed by separation by thin layer
chromatography and colorimetric analysis. The method was
used successfully for estimation of cyclopiazonic acid in
spiked samples of rice, maize and wheat , with 63.4-95.1%
recovery at 205-500 l'g/ I 00 g.
1135
TRUCKSESS, M. W.; NESHEIM, S.; EPPLEY, R.
M. Thin layer chromatographic determination of
deoxynivalenol in wheat and com. Journal of the Association
of Official Analytical Chemists (1984) 67 (I) 40-43 [En, 13
ref.] FDA, Div. Chern. Physics, Washington, DC 20204,
USA.
A technique is described, involving quantitation of
deoxynivalenol
(DON)
visually
andjor
fluorodensitometrically by comparison with reference
standards. The min. detectable amount of DON on TLC
plates is ca. 20 ngjspot. The limit of DON determination is
ca. 40 ng/g for wheat and 100 ngfg for maize. Recoveries of
DON added to wheat and maize at 100, 500 and 1000 ngjg
levels were 85, 93 and 88% and 77, 80 and 80%,respectively.
1136 GIMENO, A. Determination of citrinin in corn and
barley on thin layer chromatographic plates impregnated with
glycolic acid. Journal of the Association of Official
Analytical Chemists (1984) 67 (I) 194-196 [En, 25 ref.]
. Laboratories de Veterinaria Reveex de Portugal, 1500
Lisbon, Portugal.
A technique is described, involving extraction of the
mycotoxin with a mixture of acetonitrile- I 0% glycolic acid in
water, defatting with isooctane and transfer to chloroform.
The mycotoxin is then separated by TLC on plates previously
impregnated with I 0% glycolic acid sol. in ethanol; identity is
confirmed by chemical tests. Citrinin is then quantitated by
the limit detection method. Recoveries of citrinin from maize
and barley samples spiked at levels of 50, 80, 150, 300, 500
and 1000 l'g/kg were in the range 91-98%. The min.
detectable cone. is 15-20 l'g/kg.
1137 FREMY, J. M.; CARIOU, T. [Recent applications of
liquid chromatography to the assay of mycotoxins.J
Applications recentes de Ia chromatographic en phase liquide
au dosage des mycotoxines. Analusis (1984) 12 (3) 103-112
[Fr, en, 52 ref.]
1138 WATSON, D. H. Survey and control of mycotoxins in
animal and human foods. Chemistry and Industry (1984)
No.l5, 536-540 [En, 37 ref.] Food Sci. Div., MAFF, London
SWIP 2AE, UK.
This paper was presented at Mycotoxins, a joint
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. Topics discussed include
analysis and classification, surveillance, survey methodology
and control of mycotoxin contamination of foods and feeds in
UK. Results of recent surveillance are presented_.
1139 NEAL, G. E. Involvement of mycotoxins in acute and
chronic animal disease-metabolic aspects. Chemistry and
Industry (1984) No.l5, 542-546 [En, 28 ref.] Med. Res.
Council Lab., Carshalton, Surrey SM5 4EF, UK.
This paper was presented at Mycotoxins, a joint
meeting of the Industrial Biochemistry Society and the
Society of Chemical Industry's Biotechnology Group in
London on January 24, 1984. Topics considered include in
vivo effects of mycotoxins, including tissue distribution and
metabolic aspects. Aflatoxins are considered in greater detail.

ANIMAL FEEDS
1140 BROQUIST, H. P.; MASON, P. S.; HAGLER, W. M.;
HARRIS, T. M. Identification of swainsonine as a probable
contributory mycotoxin in moldy forage mycotoxicoses.
Applied and Environmental Microbiology (1984). 48 (2)
386-388 [En, 16 ref.] Dep. Biochem. & Chern., Vanderbilt
Univ., Nashville, Tennessee 37232, USA.
When infested with the fungus Rhizoctonia
leguminico/a, certain forages, e.g. red clover hay, can cause a
'slobber syndrome' of varying severity when consumed by
ruminants. The causative agent has been presumed to be
slaframine produced by R. leguminicola. Recently a second
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alkaloid (swainsonine) has been isolated from pure cultures
of R. leguminico/a and from higher plants such as the
Darling pea (Swainsona canescens) and spotted locoweed
(Astragalus lentiginosus). The presence of swainsonine in
mouldy hay producing 'slobber syndrome' was confirmed.
Mention is made of the possiblity of slaframine and
swainsonine entering the human food chain through milk or
meat from animals ingesting R. leguminicola-contaminated
forage.
1141

RANGANATH, H. R.; CHANNABASAVANNA, G. P.;

RAO, N. S. K.

Neosuidasia Jaini gen. et sp. nov. (Acari:

Astigmata: Saproglyphidae) with remarks on the sub-family
Suidasiinae. Indian Journal of Acarology (1982, publ. 1983)
7 (2) 63-69 fEn, 5 ref., 10 fig.] Department of Entomology,
University o Agricultural Sciences, Bangalore 560 024,
India.
Neosuidasia faini gen. ct sp. n., which is attributed to
the first 2 authors, is described from adult males and females
collected from poultry feed at Bangalore, Karnataka, India,
in 1980. The status of the subfamily Suidasiinae and the
structure of the claws and pretarsus in Astigmata are
discussed.
1142
CLEVSTROM, G.; LJUNGGREN, H. Occurrence of
storage fungi, especially aflatoxin·forming Aspergillus flavus,
in soil, greenstuff and prepared hay. Journal of Stored
Products Research (1984) 20 (2) 71-82 [En, 19 ref., 7 fig.]
Dep. Microbiol., Swedish Univ. Agric. Sci., S-750 07
Uppsala, Sweden.
Field dried ·hay was examined after 4 months and
found to be heavily infected with Aspergillus and
Penicillium, and in one case Rhizopus spp. Hayloft-dried
hay, judged to be of good quality, was examined after 4 1(,
months and also contained Aspergillus and Penicillium spp.
but to a much lesser extent. The tiayrack-dried hay contained
no A. flavus, only small amounts of Penicillium spp. and
showed good agreement with the greenstuff fungal
population. The greenstuff on the experimental field
contained few A. flavus. with low aflatoxin-forming
capability. From both field-dried and hayloft-dried hay, A.
flavus with variable aflatoxin-forming capacity was
frequently isolated.
GOSSELE, F.; SWINGS, J.; MOSSEL, D. A. A.; LEY, J.
Identification of Acetobacter strains isolated from spoiled
lactic acid fermented meat food for pets. Antonie van
Leeuwenhoek (1984) SO (3) 269-274 [En, 12 ref., 2 tab.]
Laboratorium voor Microbiologic en microbiCle Genetica,
Rijksuniversiteit, B-9000 Gent, Belgium.
Five Acetobacter isolates from lactic acid fermented
food for pets were characterized by 177 morphological,
physiological and biochemical traits. Four isolates Were
identified as A. pasteurianus, one as A. aceti. It is
emphasised that access of such bacteria to lactic acid
fermented foods should be avoided.

GRAIN AND PULSES
1145 MATHUR, R. B.; MATHUR, S. Mites associated with
stored grains/products in Haryana, India. Indian Journal of
Acarology (1982, publ. 1983) 7 (2) 44-52 [En, 33 ref.]
Department of Zoology, Haryana Agricultural University,
Hissar 125004, India.
A preliminary survey was conducted in Haryana,
India, on the species of mites associated with stored grains,
including cereals, millets, pulses, oilseeds and their products.
A total of 13 species belonging to 8 families was found. The
most abundant species were Acaropsel/ina sailers (Kuzin)
(Acaropsis sol/ers), Cheyletus ma/accensis Oudm. and
Glycyphagus sp. Four of the species were granivorous, 7
p_redatory or parasitic and 2 saprophagus scavengers. Stored
wheat harboured as many as 9 of the species. All the species
except A. sailers were new records for the state, while .S
were new records for India.
1146 ABDEL-HAFEZ, S. I. I. Composition of the fungal
flora of four cereal grains in Saudi Arabia. Mycopathologia
(1984) 85 (I /2) 53-57 [En, 20 ref., I tab.] Bot. Dep., Fac.
Sci., Assiut Univ., Egypt.
Using the grain-plate method and on glucose-Czapek's
agar at 28°C, 58 spp. belonging to 26 genera were collected
from barley (42 spp. and 19 genera), maize (29 and 16),
sorghum (32 and 17) and wheat grains ( 42 and 18). The
most frequent genera were Aspergillus, Penicillium,
Rhizopus, Fusarium and Mucor followed by Alternaria,
Drechslera. and Curvularia. In these genera Aspergillus

flavus, A. niger, P. notatum, R. stolonifer, F. monili]Orme
[Gibberella JUjikuroi], M. racemosus, Alternaria alternata,
D. spicifera [Cochliobolus spic1jer}, and Curvularia lunata
[Cochliobolus lunatus] were the most prevalent spp. on the 4
types of grains tested.
1147

VISCO"TI, A.; StJRICO, G.; IACOBELLIS, N. S.;
[Production of pigments by Fusarium
moniliforme Sheld. isolates from cereals in Italy and their
antibacterial activity.] Produzionc di pigmenti da parte di
isolati di Fusarium rnoni/iforme Sheld. da cereali in Italia e
lora attivit;i antibatterica. Phytopathologia Mediterranea
(1983) 22 (3) 152-156 [It, en, 14 ref., 2 tab.] Istituto di
Patologia Vegetale, Univ. Bari, Italy.
Of 18 F. moniliforme [Gibbere/la Jujikuroi] isolates,
mostly from cereals, l3 produced red pigments on maize
kernels. The pigments inhibited the growth of Gram+
bacteria, Gram- spp. being resistant.
BOTTALICO, A.

1143

DE

1144
ALLEN, J. G.; DOLLING, M. J.; ELLIS, T. M.;
MASTERS, H. G.; PAYNE, H. G.; SMITH, G.; WOOD, P.
M. Effects of feeding lupin seed naturally infected with
Phomopsis leptostromiformis to sheep and pigs. Australian
Veterinary Journal (1984) 61 (6) 178-180 [En, 8 ref.] Dep.
Agric., South Perth, Western Australia 6151.
Lupin seed, 10% of which was naturally infected with
Phomopsis leptostromiformis was obtained from 2 different
sources and stored either conventionally, or in a warm and
humid environment, for 45 weeks. Only very low levels of
toxicity were apparent during the storage period and in the
warm, humid environment the level of infection of P.
leptostrOmljormis was gradually reduced and e·ventually
eliminated. The 2 batches of infected seed, and non-infected
lupin seed, were fed to sheep as sole rations for 40 weeks, or
as part of feedlot rations for 10 weeks, and to baconer pigs
as part of grower and finisher rations for 16 weeks. In the
40-week feeding trial, mild lupinosis developed in sheep fed
from one batch of infected seed, but there was no evidence of
lupinosis in sheep fed the feedlot rations, or pigs fed the
grower and finisher rations. It is suggested that lupin seed
with levels of Phomopsis infection of up to 10% could be fed
safely to sheep and pigs under commercial conditions.

Barley, Oats, Rye
1148 MIKOLAJCZAK, K. L.; ZILKOWSKI, B. W.; SMITH, C.
R., JR.; BURKHOLDER, W. E. Volatile food attractants for
Oryzaephi/us surinamensis (L.) from oats. Journal of
Chemical Ecology (1984) 10 (2) 301-309 [En, 19 ref., I
fig.] Northern Regional Research Center, ARS, USDA,
Peoria, Illinois 61604, USA.
More than 100 components were detected in the
carbanoyl-containing fractions of whole and rolled oats that
were attractive to adults of Oryzaephilus surinamensis (L.)
in the laboratory in the USA; 14 of these, making up 60% of
the total, were identified and bioassaycd. Although hexanal,
heptanal, octanal, (E)-2-heptenal and 2-furaldehyde at
1-100 )lg were all significantly attractive, only 0.1-0.01
times as much (E)-2-nonenal or (2£, 4£)-2,4-nonadienal was
necessary to produce comparable insect response. In addition,
propanal and formaldehyde (previously reported in oats but
not detected by the authors) were found to be attraCtive.
1149

PICMAN, A. K.; GIACCONE, R.; IV ARSON, K. C.;
I. Antifungal properties of oat hulls.
PhytoproteclioiJ (1984) 65 (I) 9-15 [En, fr, 24 ref., 3 tab.]
Chern. Bioi. Res. Inst. Res. Branch, Agric. Canada, Ottawa,
Ont. KIN 9B4, Canada.
Results of studies on grain and hulls of 2 oat cultivars
against various test fungi, including oat pathogens, indicated
that under high moisture and high temp. conditions hulled
oats are more protected than dchulled oats. The conclusions
are consistent with the finding that the storage conditions for
hull-less cultivars require moisture levels below the threshold
for growth of pathogens. The hulls appear to function as a
mechanical barrier while phenolics and other compounds in
them play a role in chemical control.
ALTOSAAR,

1150 BELCHEVA, L.; NEDYALKOV, I. (Microflora of barley
seed with higher moisture content stored without access of

265
air.] Rasteniev"dni Nauki (1984) 21 (3) 97-103 [Bg, ru, en,
10 ref., I fig., I tab.] Inst. Cereals and Fodder Industry,
Kostmbrod, Bulgaria.
Changes in microflora quantity and species
composition of barley seed with 13.5, I7.5, 21.0 and 24.0%
moisture content were studied at temp. 0·25°C in oxygenless
environments for I, 2, 5 and 10 months of storage with the
aim of determining the opt. storage periods. Results indicated
that in the barley seed mass with moisture content above
20.0% an active fermentation process, due to microorganism
activity, takes place, but the condition of the barley seed at
the end of the period under investigation is such that storage
is possible in an oxygenless environment with polyethylene
isolation up to 10 months at 0-25'C.
Maize

See also abst. 1208
1151 HAMID, A.; SHAH, F. H. Reduction of aflatoxin fh
in ammoniated corn. Pakistan Journal of Scientific and
Industrial Research (1983) 26 (6) 384-385 [En, 5 ref., I
tab.] PCSIR Lab., Lahore-16, Pakistan.
Non-detectable levels of aflatoxin were obtained in
maize infested with a toxigenic str. of Aspergillus jlavus
after 7 days at 30'C and 18% moisture, with the addition of
1.5% ammonia. At 40° and 18% moisture with 1.5%
ammonia, non-detectable levels were reached in 3 days,
initial contamination being 500 llgfkg.
1152
SANCHIS AlMENAR, V.; VINAS AlMENAR, !.;
JIMENEZ ESCAMillA, M.; HERNANDEZ GIMENEZ,
E. [Aflatoxin and A. flavus on maize in the field and stored
in silos. Factots influencing their presence.) Aflatoxina y A.
jlavus em maiz de campo y almacenado en silos. Factor~s
que influyen en su presencia. Revista lbirica de Micologla
(1984) I (I) 71-78 [Es, en, II ref.] Dep. Agric. Microbiol.,
ETSI Agr6nomo, Lleida, Spain.
The aflatoxin level was related directly to the number
of spores of Aspergillus flavus and inversely to that of spores
of fungi such as A. nlger which degrade the toxin.
1153

0LUTIOlA, P. 0.

a-Amyloiytic activity of

Aspergillus chevalieri from mouldy maize seeds. Indian
Phytopathology (1982) 35 (3) 428-433 [En, 16 ref., 8 fig., I
tab.] Dep. Microbiol., Univ. lfe, Ile-Ife, Nigeria.
A. cheva/lerl produced extracellular amylase when
grown in a liquid medium containing starch as the sole
carbon source. The enzyme was partially purified by
ammonium sulphate precipitation, followed by dialysis and a
combination of the ion exchange and molecular exclusion
chromatography. The amylolytic portion of the separated
components possessed a molecular weight of approx. 68 000.
The partially purified enzyme exhibited optimum activity at
pH 5.5 and at 40'C. Activity of the enzyme was stimulated
by Ca ++ and Mg++ but inhibited by ethylene-diamine tetraacetic acid and 2,4-dinitrophenol.
1154
SCOTT, P. M.; LAWRENCE, G. A.; TElll, A.;
IYENGAR, J. Preparation of deoxyniYalenol (Yomitoxin) from
field-inoculated corn. Journal of the Assoclatlon of Official
Analytical Chemists ( 1984) 67 (I) 32-34 [En, 12 ref.]
Health and Welfare Canada, Health Protection Branch,
Food Directorate, Ottawa,Ont. KIA OL2, Canada.
A process is described for production of gram
quantities of deoxynivalenol (DON) from maize that has
been inoculated in the field with Fusarium graminearum
[Gibberella zeae] and was estimated to contain 400-500
mgjkg DON. The av. yield of crystalline DON produced by
the technique, which involves column chromatography and
liquid chromatography, is 281 mgfkg. The DON obtained in
this way can be used for the toxicological testing of DONcontaminated foods and feeds.
Rice

See also absts. 1325, 1444
1155
PRAKASH, A. Varietal resistance of stored rice
grains to Sitophllus oryzae Linn. (Curculionidae: Coleoptera).
Bulletin of Grain Technology (1982, reed. 1984) 20 (I) 8I2 [En, 16 ref.] Division of Entomology, Central Rice
Research Institute, Cuttack-753006, India.
In laboratory studies in India of varietal resistance in
rice to Sitophllus oryzae (L-.) infesting the stored grains, a
susceptibility index based on the numbers of F 1 progeny and

development period was calculated for each of 20 varieties.
Grain characters such as thickness and silica content of the
husk were found to be negatively correlated with the index,
whereas alkali spreading values and grain type
(length/breadth ratio) were not significantly correlated with
the index. Milling and parboiling of the rice grains were also
found to be associated with the index in different cultivars.
1156
DHOTMAl, N. J.; DUMBRE, R. B. Laboratory
studies on the bionomics of Angoumois grain moth, Sitotroga
cerea/ella (Oliv.) on different rice Yarieties (Lepidoptera:
Gelechiidae). Bulletin of Grain Technology (1982, reed.
1984) 20 (!) 32-36 [En, 5 ref.] Department of Entomology,
Konkan Krishi Vidyapeeth, Dapoli, Dist-Ratnagiri, India.
Sitolroga cerea/el/a (01.) was reared in the laboratory
in India on the grain of I 0 varieties of rice. Differences in
the numbers of eggs laid, percentage hatching, oviposition
period, durations of the different stages in the life-history,
larval growth indexes and larval, pupal and adult weights on
the different varieties arc reported. Fecundity was highest on
Masuri and lowest on Vikram, suggesting a l!reference for
fine-grained varieties for oviposition. The· durauon of the egg
stage and percentage hatching were independent of the
fineness or coarseness of the grains. Jaya, a coarse-grained
variety, slowed down larval development, while Ratna, a fine·
grained one, hastened it. The erowth index was highest on
Masuri and lowest on K 184.
Wheat, Buckwheat
1157 SIMWAT, G. S.; CHAHAL, B. S. Effect of different
levels of initial infestation of Sitophilus oryzae (L.),
Trogoderma granarium EYerts and Tribolium castaneum
Herbst on their population build-up and resultant loss of
wheat. Bulletin of Grain Technology (1982, reed. 1984) 20
(1) 25-31 [En, 12 ref., 4 fig.] Department of Entomology,
Punjab Agricultural University, Ludhiana, India.
The population build-up of Sitophilus oryzae (L.),
Trogoderma granarium Everts and Trlbollum castaneum
(Hbst.) after initial infestation with 2, 4 and 8 pairs/500 g
wheat grain, and the resultant loss of wheat, were studied
during storage for 1-6 months under fluctuating conditiOns
in the laboratory in India. Adult populations increased with
increasing storage period, varying from 18 to 3902. The
perc.entage loss of weight; kernel damage and loss of
germination increased From 0.2 to 15.4, 2.8 to 63.7 and 2.5
to 49.8, respectively. Losses also increased with i'ncreasing
level of initial infestation. Losses were higher for S. oryzae
than for the other 2 ·species.
1158 KHOUND, J. N.; BORAH, D. C. Evaluation of three
indoor bins for storage of wheat in Assam. Bulletin of Grain
Technology (1982, reed. 1984) 20 (I) 62-65 [En, 3 ref.]
Department of Zoology & Entomology, Assam Agricultural
University, Jorhat, India.
In trials with 3 kinds of indoor bin~ for storing wheat
in Assam, India, metal bins were best for preventing insect
· infestation and maintaining seed viability. A bin rcfercd to as
Juria Duli, which was designed by the authors and
constructed from a double-layered bamboo basket With a
polyethylene lining beween the 2 layers with a mixture or
cow dung and mud plastered on each layer of bamboo, was
next best, and a cement bin was least suitable.
1159 LORI, G. A.; AliPPI, H. E.; LUCIA, G. E.; MARTIN,
A. A. {Effects of temperature on sporulation, mycelial
growth and toxicity of Fusarium poae (Peck) Wollenweber.]
Efectos de Ia temperatura sabre Ia esporulaci6n, el
crecimiento miceliar y Ia toxicidad de Fusarium poae (Peck)
Wollenweber. Revista de Ia Facullad de Agronomia,
Universidad Nacional de La Plata (1983) 59 (1/2) 133-140
[Es, en, IS ref., I graph, I tab.] Dep. Pl. Path., Univ. La
Plata, Argentina.
F. poae, isolated from wheat seed samples, was grown
on maize and on Czapek's medium modified with potato
extract, and incubated at 0°-27°C. Toxicity was tested by
applying fungal extracts to the skin of rabbits and by feeding
white rats with inoculated maize. Incubation at go in
darkness favoured low growth and high sporulation,toxicity
being high under these conditions. The danger to animals if
the fungus attacks forage grass in winter, and to man of
infection in wheat seed is pointed out.
1160 MAGAN, N.; CAYlEY, G. R.; LACEY, J. Effect of
water activity and temperature on mycotoxin production by
Alternaria alternata in culture and on wheat grain. Applied
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and Environmental Microbiology (1984) 47 (5) 1113-1117
[En, 36 ref., 2 fig., 2 tab.] Rothamsted Experimental Sta.,
Harpenden, Herts., UK.
Both water activity (a.) and temp. affected the
production of altenuene (AE), a!ternariol (AOH) and
alternariol monomethyl ether (AME) by A. alternata on
wheat extract agar and wheat grain. Greatest production of
all 3 mycotoxins occurred at 0.98 aw and 25°C on both
substrates. Changing temp. and aw decreased mycotoxin
production on wheat extract agar, with the greatest decrease
occurring when both changed together. On wheat grain at
25°C and 0.98-0.95 a. more AME was produced than AOH
or AE, but at l5°C there was less AME than AOH or AE.
1161 YOUNG, J. C.; FULCHER, R. G.; HAYHOE, J. H.;
SCOTT, P. M.; DEXTER, J. E. Effect of milling and baking
on deoxynimlenol (vomitoxin) content of eastern Canadian
wheats. Journal of Agricultural and Food Chemistry (1984)
32 (3) 659-664 [En, 17 ref., 9 tab.] Chern. Bioi. Res. Ins!.,
Agriculture Canada, Ottawa, Ont. KlA OC6, Canada.
Ontario soft white winter wheat naturally
contaminated with deoxynivalenol (DON) at 0.45 mgfkg was
cleaned and milled in industrial, pilot and experimental mills.
Some of the industrially milled fractions were baked
commercially into a variety of food products. The samples
were analysed for DON and, in some instances, the fungal
metabolite ergosterol. Milling led to a fractionation of both
DON and ergosterol, with increased levels in the outer kernel
portions and decreased levels in the inner flour portions. The
effect of baking on non-yeast products was variable, ranging
from no effect to 35% reduction, and when combined with
milling and dilution effects gave an overall reduction of 66
± 20% in DON. Experimental milling of 2 samples of
naturally contaminated (at 1.2 and 6.9 mgfkg) Quebec hard
red spring wheat resulted in similar fractionation of DON. A
positive correlation between DON and ergosterol levels in II
eastern Canadian wheat samples indicated that the level of
DON production was directly related to the incidence of
fungal growth; the milling data suggested that fungal
infection was greatest at or near the kernel surface.
1162
AGARWAL, G. P.; THAKUR, M. K.; AWASTHY,
S. Changes in starch content and fat acidity "alue of wheat
grains due to mycoflora under \larious storage conditions and
their chemical control in Madhya Pradesh. Biological
Bulletin of India (1982) 4 (2) 70-77 [En, 22 ref., 2 tab.]
Dep. Post-Grad. Studies Res. Bioi. Sci., Univ. Jabalpur,
Jabalpur-482001, India.
Fungicide-treated composite samples of 4 high yielding
Jabalpur wheat varieties were stored under various temp. and
RH conditions. Analysis of deteriorated grains after 6 and 12
months revealed a significant decline in starch contents and a
rise in the level of fat acidity value. Deterioration was min.
after storage at 20°C and 35% RH. Of the 5 fungicides
tested Agrosan GN [phenylmercury acetate + ethylmercury
chloride] and captan performed best.
1163 PRASAD, T.; THAKUR, M. K.; PRASAD, R. B.; SAIIAY,
M. Aflatoxin contamination in wheat. Biological Bulletin
of India (1982) 4 (2) 107-108 [En, 7 ref.] Post-Grad. Dep.
Bot., Bhagalpur Univ., Bhagalpur 812007, India.
Of 60 wheat isolates of Aspergillus flavus tested, 24
were toxigenic, 7 producing both aflatoxin 8 1 and 8 2 and 17
only aflatoxin B1 (35-118 p.p.m.). Aflatoxins G 1 and G 2 were
not detected. Of the 15 wheat samples collected in and
around Bhagalpur, only 4 were contaminated with aflatoxin
(aflatoxin B1 at 27-78 p.p.b.).
1164 EPPLEY, R. M.; TRUCKSESS, M. W.; NESHEIM, S.;
THORPE, C. W.; WOOD, G. E.; POHLAND, A.
E.
Deoxyni\lalenol in winter wheat: thin layer
chromatographic method and suney. Journal of the
Association of Official Analytical Chemists (1984) 67 (I)
43-45 [En, 14 ref.] FDA, Div. Chern. Physics, Washington,
DC 20204, USA.
A rapid method for the determination of
deoxynivalenol (DON) in wheat was used to analyse 57
wheat samples collected from 4 midwestern states where the
winter wheat crop was contaminated with fusaria. The
method involves sample extraction with acetonitrile-water (84
+ 16), cleanup by charcoal-alumina column chromatography,
and determination by thin layer chromatography (TLC),
using an AICl3 solution spray and heat to form a fluorescent
derivative. Recoveries of DON added to wheat at levels as
low as 0.2 Mgfg ave,.ged above 80%. DON was detected at
an average level of 3.6 Mgfg (range 0.2 to 9.0 Mg/g) in 54 of
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57 of the wheat samples. The quantity of DON was, in
general, proportional to the percentage of total damaged
kernels (grade). DON was identified by mass spectrometry
after preparative TLC.
1165
LEE, S. C.; CHU, F. S.
Enzyme-linked
immunosorbent assay of ochratoxin A in wheat. Journal of
the Association of Official Analytical Chemists (1984) 67
(l) 45-49 (En, 27 ref.] Wisconsin Univ., Food Res. lnst.,
Madison, Wis. 53706, USA.
A technique is described, involving extraction of
ochratoxin A from wheat with methanol, cleanup by reverse
phase Sep-Pak cartridge treatment and enzyme-linked
immunosorbent assay with ochratoxin A conjugated to
horseradish peroxide used as an enzyme marker. ELISA
allowed min. detection of ochratoxin A in wheat at 1-2 p.p.b.
after cleanup. Recoveries of ochratoxin A added to wheat
samples in the 1-30 p.p.b. range were 85-90% with standard
deviations of 10-15%.
1166 CHANG, H. L.; VRIES, J. W. DE; LARSON, P. A.;
PATEL, H. H. Rapid determination of deoxynivalenol
(vomitoxin) by liquid chromatography using modified Romer
column cleanup. Journal of the Association of Official
Analytical Chemists (1984) 67 (I) 52-54 [En, 8 ref.]
General Mills Inc., James Ford Bell Tech. Cent.,
Minneapolis, Minn. 55427, USA.
A modification of the Romer method is described,
involving extraction with acetonitrile-water, activated
charcoal-alumina column chromatography and quantitation
using liquid chromatography. The method was evaluated
using naturally contaminated samples of wheat, wheat flour
and other wheat products,and results were compared with
those obtained by the Scott gas chromatography method
[RMVM 17, 1328]. Results showed a correlation coefficient
of 0.922 with a mean deoxynivalenol content of 779 p.p.b. by
this method and 716 p.p.b. by the Scott method for 14
samples. The detection limit for this method is 30 p.p.b.
Pulses
1167
VIR, S. Varietal resistance and susceptibility of
cowpea to Cal/osobruchus maculatus Fab. Indian Journal of
Entomology (1983) 45 (3) 213-217 [En, 8 ref.] Central
Arid Zone Research Institute, Jodhpur-342 003, Rajast~an,
India.
During a study carried out in Rajasthan, India, in
1979, the seeds of 24 promising varieties of cowpea (Vigna
unguiculata) were screened for their relative resistance to
Callosobruchus macu/atus (F.). The results revealed
significant differences between varieties with regard to
average duration of larval development and average amount
of food consumed by an individual. The greatest percentage
loss in seed weight was observed in Copusa-2 and the
smallest in 25/8/2/2. On the basis of growth index, food
consumed by an mdividual larva and loss in seed weight as a
combined criterion, the varieties tested were grouped
according to whether they were susceptible, moderately
resistant or resistant. The relatively resistant varieties were
J.C. 5, 25/8/2(.2, R.S. 9, C.G. 28 and Sel-1476, while the
most susceptib e varieties were Copusa-1, V-7, Copusa-2,
26/4/1, Culture-2, 5269 and P.T.B. 1. Average adult weight
and sex ratio were not affected by the level of susceptibility
or resistance of varieties to the pest.
1168
VIR, S.
Varietal preference in moth (Vigna
acontifolia Jacq~) for the pulse beetle, Cal/osobruchus
maculatus Fabricius. Bulletin of Grain Technology ( 1982,
reed. 1984) 20 (I) 3-7 [En, 13 ref.] Central Arid Zone
Research Institute, Jodhpur-342003, India.
Females of Callosobruchus maculatus F. oviposited on
the seeds of all 20 promising varieties of moth bean (Vigna
aconitifolia) that were tested in the laboratory in India, and
oviposition behaviour was unrelated to the suitability of the
seeds for bruchid ·development. Larval development was not
dependent on the amount of food consumed. There were
significant differences among varieties in the amount of food
consumed per larva and the loss in 100-sccd weight. The
average weight for adult females that emerged was more
than for males on all varieties. On the bases of food
consumed per larva, loss of 100-seed weight and percentage
adult emergence, the varieties are grouped into least,
intermediate and most susceptible.
1169 SINGH, D. P.; SHARMA, S. S. Studies on grain
damage and germination loss caused by Callosobruchus
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maculatus Fab. in different varieties of moong and mash
during storage. Bulletin of Grain Technology (I 982, reed.
1984) 20 (I) 20-24 [En, 12 ref.] Indian Grain Storage
Institute, Punjab Agricultural University, Ludhiana-141 004
~&.
'
Studies under fluctuating conditions in the laboratory
in India indicated that the grain damage and loss of
germination due to infestation by Cal/osobruchus maculatus
(F.) were significantly higher in the varieties ML5, G65 and
Shining Moon No. I of mung bean (Vigna radiata) than in
the varieties T9 and Mash 1-1 of mash bean (V. mungo).
The p_roportion of damaged grains varied from 42.53 to
57.77% in mung and from 7.97 to 10.20% in mash. The
corresponding losses in germination after storage for 5
months were 47.53-70.60 and 14.13-19.76%.

1170 PATIL, S. M.; JADHAV, L. D. Studies on relative
susceptibility of some promising varieties of pea, Pisum
sativum L. to pulse beetle, Ca/losobruchus maculatus Fab. in
storage. Bulletin of Grain Technology (I 982, reed. 1984)
20 (I) 47-50 [En, 6 ref.] Department of Entomology,
Mahatma Phule Agricultural University, Rahuri-413722,
Dist. Ahmednagar (M.S.), India.
Among 10 varieties of pea screened in the laboratory
in India for susceptibility to the stored-product pest
Cal/osobruchus maculatus (F.), Wai Early was preferred for
oviposition, while Bonneville suffered the highest loss
(10.70%) in grain weight; infestation was also highest
(45.70%) in Bonneville. Losses and infestation were lowest in
B.M. Kunjecr. No relationship was found between oviposition
preference and loss or infestation.
1171 LASStM, M. B. M.; CHIN, H. F.; ABDULLAH, W.
D. The effects of weathering on mungbean (Vigna radiata
(L) Wilczek) seed quality. Pertanika (1984) 7 (I) 77-81
[En, my, 13 ref., 3 tab.] Dep. Agron. Hort., Univ. Pertanian,
Serdang, Selangor, Malaysia.
The seeds were first harvested at field maturity, 58
days after planting, then 3 subsequent harvests were made at
weekly intervals. Weathering reduced seed yield and quality.
The later harvested seeds had a higher incidence of infection
by seedborne fungi, especially Fusarium spp. Infection by
Aspergillus and Curvu/aria spp. was also observed. 'Infection
increased after the onset of the rainy season.
1172 NATARAJAN, T.; BAGYARAJ, D. J. Fumigation effect
on microflora and viability of blackfram and fieldbean seeds.
Pesticides (1984) 18 (4) 40-42 En, 2 ref., 2 tab.] Dep.
Agric. Microbial., Univ. Agric. Sci., GKVK Campus,
Bangalore 56005, India.
Although all 3 test fumigants reduced the seed
microflora of blackgram [Vigna mungo] and field bean, EDC
(ethylene dichloride) was more effective against bacteria,
EDB (ethylene dibromide) against fungi, and J'hosphine
against actinomycetes. The fumigants also reduce the free
fatty acidity and reducing sugar content. EDC and EDB
significantly affected the viability of the seeds but phosphine
had no adverse effect on germination.

FLOUR AND BAKERY PRODUCTS
Bakery products
.1173 CHAKRE, D. S.; PATtL, P. L.; PATIL, B. C. A study
on bread spoilage and its control. Journal of Maharashtra
Agricultural Universities (1984) 9 (I) 81-83 [En, 12 ref., I
fig., I tab.] Mahatme Phule Agric. Univ., Coli. Agric.,
Pune-41 1005, India.
Samples of spoiled breads collected from various places
revealed that the main source of contamination was found to
be air for fungi and milk for bacteria. The fungal pathogens
causing bread spoilage were identified as spp. of Rhizopus,
Aspergillus, Penicillium, Cladosporium and Fusarium. The
bacterial pathogens were spp. of Bacillus and Serratia. Of
the 4 chemicals tried for control of spoilage, acetic acid ( 10
mlfkg) and ascorbic acid (0.15 gfkg) were useful in
prolonging shelf-life of bread up to a month.

SUGAR AND CONFECfiONERY
PRODUCfS
Confectionery

See also abst. 1117

OILSEEDS, NUTS, VEGETABLE OILS
1174 SINGH, B. K.; PRASAD, T. Effect of seed borne fungi
on the physicochemical properties of sesamum seed oil.
Journal of the Indian Botanical Society (1983) 62 (I) 4853 [En, 24 ref., I tab.] Post-Graduate Dep. Botany,
Bhagalpur Univ., Bhagalpur, India.
Sesame seeds were infected with either Aspergillus
flavus, Alternaria alternata or Drechslera [Cochliobo/usJ
hawaiiensis. Colour, refractive index, free fatty acids,
saponification and iodine values of the extracted oil from the
infected seeds were determined. Colour changed considerably
and free fatty acids and saponification values increased.
Iodine value, however, decreased in oils of the seeds infected
with Aspergillus flavus and C. hawaiiensis. but increased in
oils of seeds infected with Alternaria alternata.
1175 SINGH, B. K.; PRASAD, T. Effect of seed borne fungi
on the free fatty acid and cholesterol content of sunflower
seeds. Journal of the Indian Botanical Society (1983) 62
(4) 340-342 [En, 12 ref., I tab.] Post-Grad. Dep. Botany,
Bhagalpur Univ., Bhagalpur, India.
Changes in free fatty acid and cholesterol content of
sunflower seeds inoculated with Aspergillus flavus,
Alternaria a/ternata and Chaetomium globosum were
studied. Free fatty acid increased though the amount differed
in the seeds exposed to different fungi. A. /favus caused the
max. increase in free fatty acids, followed by C. globosum
and A. a/ternata. In contrast, these fungi reduced the
cholesterol, maximum decrease was caused by A. flavus and
minimum by C. globosum.
Oilseeds

See also abst. 1145
1176 ROBERTSON, J. A.; CHAPMAN, G. W.; WILSON, R.
L., JR.; RUSSELL, R. B. Effect of moisture content of oil
type sunflower seed on fungal growth and seed quality during
storage. Journal of the American Oil Chemists' Society
(1984) 61 (4) 768-771 [En, 20 ref., 4 fig., 2 tab.] Agric.
Res. Cent., USDA, P.O. Box 5677, Athens, Ga. 50613,
USA.
Oil-type hybrid sunflower seed exposed to relative
humidities of 65%, 84% and 93% in environmental chambers
at l0°C attained equilibrium moisture contents (me) of 7.5
± 0.2%, 10.1 ± 0.2% and 13.4 ± 0.5% and were stored
under these conditions fof up to 60 weeks. At 7.5% me, free
fatty acid (FFA) levels in extracted oil did not change
significantly during 60 weeks of storage. At 10.1% me, FFA
increased significantly during 40 weeks of storage and were
significantly correlated with the invasion of seed by
Aspergillus (r = 0.81). At 13.4% me, FFA increased
significantly during storage and were positively correlated
with the invasion of seed by Aspergillus and Penicillium.
Invasion of surface disinfected seed by fungi decreased from
83% to ca. 66% of total seed during storage at 7.5% me. The
predominant fungus was Alternaria a/ternata.
Nuts
1177 DICHTER, C. R. Risk estimates of liver cancer due to
aflatoxin exposure from peanuts and peanut products. Food
and Chemical Toxicology (1984) 22 (6) 431-437 [En, 16
ref., 6 tab.] Dep. Nutrition, Harvard Sch. Public Health,
Boston, Mass. 02115, USA.
An assessment was undertaken of the risk of liver
cancer in the USA associated with aflatoxin ingestion from
groundnuts. Both laboratory-animal data and epidemiological
data collected from the scientific literature and several
prominent mathematical extrapolation techniques were used.
Risk estimates differed by a factor of > 1000 when the
extrapolated results of 3 seiected animal studies were
analysed. Dose-response data for the male Fischer rat
produced an estimate of 158 cases of liver cancer per year in
the USA at current levies of anatoxin exposure. An estimate
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of 58 annual cases was predicted on the basis of
epidemiological data of populations in Africa and Thailand.
1178
DICHTER, C. R.; WEINSTEIN, M. C. Costeffectiveness of lowering the aflatoxin tolerance level. Food
and Chemical Toxicology (1984) 22 (6) 439-445 [En, IS
ref., 3 tab.] Dep. Biostatistics, Harvard Sch. Public Health,
Boston, Mass. 02115, USA.
The cost·effectiveness of adopting aflatoxin tolerance
levels of 15, 10 and 5 p.p.b. for groundnuts and ground nut
products was assessed. Estimates of the annual cost to
manufacturers of monitoring and controlling aflatoxin levels
at the current 20-p.p.b. action level, arid estimates of the
projected increase in costs of establishing lower tolerances
were elicited from producers by questionnaire. Exposures to
groundnut products were derived from the HANES I survey
and from groundnut production statistics. The risk of liver
cancer at each tolerance level was estimated using both
epidemiological and extrapolated experimental data assuming
that exposure would be reduced in direct proportion to the
decrease in the tolerance. It was found that the 15~p.p.b.
tolerance would cost $60 000 per cancer death averted
(range $20 000-$1 700 000) and is therefore relatively costeffective. The marginal costs per life saved for both the I 0p.p.b. and 5-p.p.b. levels were found to be $1.7 million (range
$0.6 million,$11.4 million) and $1.6 million (range $0.6
million-$31.1 million), respectively. Conclusions on the
optimal regulatory approach should be guided by
comparisons of these figures with corresponding cost~
effectiveness ratios for alternative regulatory uses of national
resources in the interests of public health.
1179 CAMPBELL, A. D.; FRANCIS, 0. J., JR.; BEEBE, R. A.;
STOLOFF, L. Determination of aflatoxins in peanut butter,
using two liquid chromatographic methods: collaborative
study. Journal of the Association of Official Analytical
Chemists (1984) 67 (2) 312-316 [En, 6 ref.] Food and Drug
Administration, 4298, Elysian Fields Ave., New Orleans, LA
70122, USA.
Two methods for determining anatoxins in groundnut
butter, one using normal phase and the other reverse phase
liquid chromatography (LC) were studied by 8 and I 0
collaborators, respectively. Fluorescence detection was used
for the determinative step in both methods. The samples
included spiked and naturally contaminated groundnut butter
with total aflatoxin levels from about 5 to 20 ngfg and
controls in a balanced pair design. For the normal phase LC
method, recoveries of B~o 82, G1 and G2 frOm spiked samples
averaged 79, 92, 74 and 88%, respectively; for the reversed
phase method, the recoveries were 103, 104, 89 and 163%.
Both methods show an improved limit of detection and better
within-laboratory precision over current AOAC methods;
however, between~laboratory precision is no better, and the
reverse phase method shows evidence of interferences being
measured. For these reasons and because of no benfits of
present value, neither method was submitted for adoption as
official first action.
1180 TOSCH, D.; WALTKING, A. E.; SCHLESIER, J.
F. Comparison of liquid chromatography and high
performance thin layer chromatography for determination of
aflatoxin in peanut products. Journal of the Association of
Official Analytical Chemists (1984) 67 (2) 337-339 [En, 3
ref.] Best Foods Research and Engineering Center, CPC
International Inc., 1120 Commerce Ave., Union, NJ 07083,
USA.
With respect to rrecision, accurancy, sensitivity,
recovery and linearity o response, high performance thin
layer chromatography (HPTLC) appears to be equivalent to
liquid chromatography for estimation of aflatoxin in
groundnut products, following a comparative study of the 2
techniques. These points illustrate the viability of HPTLC as
an alternative technique in the determination of anatoxin.
Vegetable oils
1181 SINNIAH, D.; VARGHESE, G.; BASKARAN, G.; KOO, S.
H. Fungal flora of neem (Azadirachta indica) seeds and
neem oil toxicity. Malaysian Applied Biology (1983) 12 (1)
1-4 [En, my, 9 ref.] University of Malaya, Kuala Lumpur,
Malaysia.
Neem oil, used in local medicine, has recently been
found to be toxic. Seeds in storage were found to be highly
contaminated by fungi, mostly Aspergillus spp. The aflatoxin

(B and G) content of refined neem oil was 25 l'g/kg: that of
unrefined oil varied between 50 and 1000 l'g/kg.

COFFEE, COCOA AND TEA
Cocoa
1182 RASTAINO, L.; MYRON, J. J. J.; LENOVICH, L. M.;
BILLS, S.; TSCHERNEFF, K. Antimicrobial effects of ionizing
radiation on artificially and naturally contaminated cacao
beans. Applied and Environmental Microbiology (1984) 47
(4) 886-887 [En, 12 ref., 1 tab.] Hershey Foods Corp.,
Hershey, Pa. 17033-0805, USA.
With an initial microbial level of ca. 10 7
microorganisms/ g of Ivory Coast cocoa beans, 5 kGy of
gamma radiation under an atmosphere of air reduced the
microflora per g by 2.49 and 3.03 logs at temp. of 35 and
50°C, respectively. Bahia cocoa beans were artificially
contaminated with dried spores of Aspergillus flavus and
Penicillium citrinum, giving initial fungal levels of 1.9 X 104
and 1.4 X 10 3 sporesfg of whole Bahia cocoa beans,
respectively. The average 0 10 values for A. flavus and P.
citrinum spores on Bahia cocoa beans were 0.66 and 0.88
kGy, respectively.
1183 RIBEIRO, N.C. DE A.; LOPEZ, A. S. [Acid producing
fungi isolated during fermentation and drying of cocoa.}
Fungos produtores de 8cidos isolados durante a fermenta~o
e sccagem do cacau. Revista Theobroma (1983) 13 (4) 392301 [Pt, en, II ref., 1 grpah, 6 tab.] CEPEC, Itabuna,
Bahia, Brazil.
Acid producing strs. appeared after 24 h during
fermentation and increased to 5% at its end. The growth
characteristics of Aspergillus niger in relation to
fermentation conditions were examined. The importance of
fungi in relation to preservatiOn of quality is discussed.

TOBACCO
1184 ONO, K. [Occurrence of grey mould of flue-cured
tobacco.] Shokubutsu biieki (1983) 37, 167-169 [Ja] From
Bulletin of the Okayama Tobacco Experiment Station 43,
73.
1185 ANDERSON, T. R. Survival of barn mold organisms
on burley tobacco lathes. Lighter (1984) 54 (2) 30-33 [En,
fr, 2 ref., 2 tab.] Agric. Canada Res. Sta .• Harrow, Ont.,
Canada.
The effect of storage conditions, duration and chemical
treatment on the survival of fungi on tobacco lathes was
studied by monitoring fungi on lathes,stored under variOus
conditions, at 0, I 00 and 200 days. Lathes were also treated
by dipping in 0.6% sodium hypochlorite or 5% formalin
solution and stored for 200 days. Results indicated that a
number of fungi that cause barn mould, especially Botrytis
cinerea may exist on used lathes but it IS unlikely that
tobacco lathes are a major source of inoculum of
Botryosporium longibrachiatum. Dipping in 5% formalin
solution would eliminate the majority of barn mould fungi.

SPICES
1186 GUSTAVSEN, S.; BREEN, 0. Investigation of an
outbreak of Salmonella oranienhurg infections ·in Norway,
caused by contaminated black pepper. American Journal of
Epidemiology (1984) 119 (5) 806-812 [En, 14 ref., 3 tab.]
Trondheim Public Food Control Lab., Trondheim Board of
Health, Trondheim, Norway.
From Nov. 1981 to Aug. 1982, 126 bacteriologically
confirmed cases of S. oranienburg infectiOns were reported.
The development of the outbreak is summarized and the
epidemiologic and microbiologic investigations leading to the
discovery of contaminated black pepper as the source of the
outbreak, are described. In an investigation limited to 26
patients in the Trondelag region, the Trondheim Public Food
Control laboratory isolated S. oranienburg from 6 samples of
black, ground pepper from the patients' households and from
15 samples of black, ground pepper from unopened, original
packings having the trademark of the Norwegian Cooperative
Association.
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BEVERAGES
See also abst. /315

FRUIT AND VEGETABLES

1194 VERMA, A. N.; GOVIND, S.; GHOSH, S. P. Post
harvest storage of apple under natural conditions of Shillong.
Journal of Research Assam Agricultural University ( 1982)
3 (I) 92-94 [En, 4 ref., 2 tab.] !CAR Res. Complex for
NEH Reg., Shillong, India.
Following treatment with Bavistin [carbendazim] at
0.2% + 6% wax emulsion fruits could be stored successfully
for up to 60 days in the hills at Mcghalaya.

See also absts. //00, /Ill, 1323, 1453

Stone fruit

1187 HERREGODS, M. (COORDINATOR) (Fruit storage.)
Conservation des fruits. Fruit Beige (1984) 52 (405) 3-36;
49-67 [Fr, many ref., pl.] VCTV-IRSIA, Leuven, Belgium.
Several short signed articles are presented in this
special number, including: control of fungal rots~ optimuni
harvest date for apples; new tendencies in cold stores
(including banana maturation); automatic oxygen control in
cold stores; computers and fruit storage; energy saving in
fruit storage; storage of the most important apple cultivars;
influence of fluctuating conditions on fruit storage;
possibilities and prospects in the use of ethylene; storage
diseases; maintaining pfoduce quality during transport; and
fungicides and fruit storage .

1195 SAIKIA, U. N.; PUZARI, K. C. Fruit rot of plum a new post-harvest disease. Indian Phytopathology (1982)
35 (2) 334 [En, 5 ref.] Mycol. Res. Sect., Assam Agric.
Univ., Jorhat 785 013, India.
Geotrichum candidum was identified as the cause of
this previously unreported rot and its pathogenicity
confirmed.

FRUIT AND VEGETABLE JUICES
See also abst. //00

.•

storage. These disorders were reduced by selective picking
rather than once-over harvesting. With Gloster the incidence
of water core in storage was also higher in late-picked fruits.

1188 DUVEKOT, W. S. New post-harvest treatments of
horticultural produce aild developments to maintain quality
and to prevent damage in western Europe with special
reference to the Netherlands. In Post-harvest physiology and
crop preservation {edited by Lieberman, M.j. New York,
USA; Plenum Press (1983) 445-454 [En] Sprenger Inst.,
Wageningen, Netherlands.
1189 KADER, A. A. Postharvest quality maintenance of
fruits and vegetables in developing countries. In Post-harvest
physiology and crop preservation {edited by Lieberman, M.f.
New York, USA; Plenum Press (1983) 455-469 [En, 17 ref.,
4 tab.] Dep. Pomology, Univ. California, Davis, Calif. 95616,
USA.
1190
BAGGERMAN, W. I. Rapid estimation of the
microbial load of quick-frozen vegetables with the Bactometer
32. Antonie van Leeuwenhoek (1984) 50 (2) 207 [En]
Unilever Res. Lab., Vlaardingen, Netherlands.
A relatively large number of samples is incorrectly
classified by this technique. It will therefore be necessary to
test a statistically sufficient number of samples per batch.
1191 ROBERTS, D. A.; BOOTHROYD, C. W. Rots of plant
products. In Fundamentals of plant pathology {edited by
Roberts, D.A.; Boothroyd, C.W.j. New York, USA; W.H.
Freeman & Co. (1984) Ed.2, 219-229 ISBN 0-7167-1505-8
[En, 19 ref., 4 fig.]
General accounts are given of the incidence, etiology
and control of bacterial soft rot (Erwinia carotovora), brown
rot of stone fruit (Monilinia spp.) and cottony rot of
vegetables (Sclerotinia sc/erotiorum).
1192 WADIA, K. D. R.; MANOHARACHARY, C.; JANAK!, C.
H. Fruit surface mycoflora of Vitis vinifera L. and
Capsicum annuum L. in relation to their fruit rot diseases.
Proceedings of the Indian National Science Academy, B
(1983) 49 (4) 371-376 !En, 20 ref., 2 tab.] Dcp. Bot., PG
Coli. Sci., Osmania Umv., Saifabad, Hyderabad 500004,
India.
A relationship was demonstrated between the fungi
associated with the fruit surface of ripened grapes and green
chillies (C. annuum) and fungi responsible for storage decay.
Infection follows mechanical injury during usual handling
practices.
Pome fruit
1193 SCHAlK, A. C. R. VAN [The time of harvest is
important for a good storage result with the new cultivars
Jonagold, Elstar and Gloster.J Het pluktijdstip is belangrijk
voor een goed bewaarresultaat van de nieuwc rassen
Jonagold, Elstar en Gloster. Fruilleelt (1984) 74 (9) 236237 [Nl, 2 ref., I pl.] Sprenger Instituut, Wagcningen,
Netherlands.
Later harvesting favoured fruit colour development in
all 3 apple cultivars but with Jonagold and Elstar this also
resulted in a higher incidence of rots and flesh breakdown in

1196 SUAZO V., 1.; MOORE T., C.; MORALES M., A.
R. JEffects of applying fungicides before and after harvest
on the control of nectarine rots.] Efectos de Ia aplicaci6n de
fungicidas en pre y postcosecha en el control de pudriciones
en nectarines. Simiente (1983) 53 (I /2) 43-47 JEs, en, 16
ref., 5 tab.] Sch. Agron., Univ. Chile, Chile.
Rots were caused mainly by Botrytis cinerea. and in
some cases by Rhizopus nigricans [R. stolonifer] and
Penicillium expansum. Fruits were sprayed 2 days before
harvest or dipped after harvest in fungicide solutions at the
same cones. No significant differences were found between
pre·and postharvest treatments. Dicloran alone or with
thiabendazole gave the best control.
Tropical and Subtropical fruit
1197

HATTON, T. T.; DAVIS, P. L.; CUBBEDGE, R. H.;
Temperature management and carbon
dioxide treatments that reduce chilling injury in grapefruit
stored at low temperatures. In Proceedings of the
International Society of Citriculture, 1981. Volume 2.
Shimizu, Japan; Fruit Tree Research Station (1983) 728-731
[En, 33 ref., I pl.] USDA, 2120 Camden Road, Orlando,
Florida 32803-1498, USA.
Chilling injury (CI) and decay were reduced in Marsh
grapefruit when they were warmed intermittently for 8 h at
21 °C during storage at 4°. Fungicidal applications could be
reduced by at least 50% and still protect. against decay.
Grapefruit conditioned for at least 7 days at 10°, 16° or 21°
before storage at I 0 had significantly less CI than fruit
stored continuously at I 0 for 28 days or fruit conditioned for
2 days. Conditioning at 10° and 16° resulted in less CI than
conditioning at 21°. Gradual lowering of conditioning
temperatures to the 1° storage temperature was also
effective. ln some cases, exposure of grapefruit to 40% C0 2
during 3 days of conditioning at 21° reduced CL
MUNROE, K. A.

1198

HALE, P. W.; MILLER, W. R.; DAVIS, P. L.;
T. T. Progress on wrapping Florida grapefruit for
long-term storage. Citrus & Vegetable Magazine (1983) 47
(4) 49, 56-59 [En, 13 ref.] Agricultural Research Service,
Orlando, Florida, USA.
Marsh grapefruit harvested in March, April or May
were (i) waxed with Flavorseal and unwrapped, (ii) unwaxed
and unwrapped, (iii) waxed and shrink-wrapped, or (iv)
unwaxed and shrink-wrapped, and kept at 50° F or 60° for
12 weeks, or at 60° for 1 week and 34° for II weeks, or at
60• for I week, 34• for 3 weeks and 50• for 8 weeks. The
percentage fruit rot was at an acceptable level (about 3%)
only in March-harvested fruit, unwaxed and unwrapped and
kept at 50°. or unwaxcd and wrapped and kept at 60° + 34°
+ 50°. Weight loss, however, was much less in wrapped
fruits, which were also firmer and had lower juice ethanol
contents than unwrapped fruits. Colour intensity was highest
with fruits kept at 50° or 60° + 34° + 50°.
HATTON,

1199
BROWN, G. E. Efficacy of citrus postharvest
fungicides applied in water or resin solution water wax. Plant
Disease (1984) 68 (5) 415-418 [En, 23 ref., 4 fig.] Florida
Dep. Citrus, Agric. Res. Educ. Cent., Lake Alfred 33850,
USA.
Applications of benomyl, carbendazim, thiabendazole,
or imazalil in water or resin solution water wax were
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compared in nonrecovery spray treatments of oranges for
control of stern-end rot (Diplodia natalensis) [Botryodiplodia
theobromae] and green mould (Penicillium digitatum).
Control of the former with the benzimidazole fungicides
applied in water or wax was comparable until treatments
were delayed after harvest by degreening. In such treatm~cnts,
fungicides in water were more effective, but control with
applications in wax was enhanced by doubling the fungicide
concn. Imazalil controlled B. theobromae less effectively than
the benzimidazoles, particularly when applied in water wax
to dcgreened fruit. Green mould was controlled less
effectively with fungicide wax applications than with aq.
treatments when punctures in the rind were so small that the
wax did not enter such injuries as effectively as water.
Movement of imazalil into healthy rind was hindered when
the fungicide was applied in water wax. lmazalil was
therefore less effective in wax than water in conJrolling
infections of P. digitatum in injuries formed after fungicide
treatment. All fungicides applied either in water or resin
solution water wax equally penetrated. rind injured abrasively
with sandpaper.
1200 COUEY, H. M.; ALVAREZ, A. M.; NELSON, M.
G. Comparison of hot-water spray and immersion
treatments for control of postharvest decay of papaya. Plant
Disease (1984) 68 (5) 436-437 [En, 8 ref., 3 tab.] ARS,
USDA, Hila, Hawaii 96720, USA.
An experimental hot-water spray treatment (54°C) for
3 min was as effective as the commercial immersion
treatment (48°) for 20 min in controlling postharvest
diseases of pawpaw fruits. The treatments were evaluated
arter simulated transit periods of 7 and 14 days at 10°.
Stem-end rots and anthracnose were controlled adequately
both by spray and immersion treatments. A post-heat·
treatment application of thiabendazole further reduced
disease incidence both in sprayed and immersed fruits.
1201 BHANGALE, G. T.; PATll., L. K. Studies on cigar end
rot of banana 1: Occurrence, pathogenicity and etiology.
National Academy of Science Letters (1983) 6 (4) 125-126
(En, 3 ref., I tab.] MPKV, Rahuri, India.
In June-July 1980. market samples of fruits were
infected by Verticillium theobromae, causing a rot of
immature bananas and constituting a new record for this
region of Maharashtra.
1202 RALE, V. B.; VAKIL, J. R. A note on an improved
molybdate agar for the selective isolation of yeasts from
tropical fruits. Journal of Applied Bacteriology (1984) 56
(3) 409-413 [En, 18 ref., 4 tab.] Dep. Microbial., Agasaheb
Garware Coli., Poona 411 004, India.
Molybdate agar was fortified with 0.125% calcium
propionate and used for routine isolation and differentiation
of a variety of yeasts from mixed floras including large
numbers of fungi and actinomycetes inhabiting tropical
fruits. The results suggest that this technique could be
usefully incorporated in yeast isolation and identification
procedures.
1203 THtND, K. S.; MADAN, M. Effect of various carbon
and nitrogen sources on the growth and sporulation of
Alternaria citri. Research Bulletin of the Panjab University
(1983) 34 (3/4) 1-9 [En, 25 ref., 5 tab.] Dep. Bot., Panjab
Univ., Chandigarh, India.
Data are presented on the growth of an A. citri isolate
from rotting sweet oranges on 41 carbon and 33 nitrogen
sources. In general compounds supporting the best mycelial
growth yielded excellent or good sporulation and vice versa.
1204 BARMORE, C. R.; SNOWDEN, S. E.; BROWN, G.
E. Endopolygalacturonase from Valencia oranges infected
with Diplodia natalensis. Phytopathology (1984) 74 (6)
735-737 [En, 27 ref., I fig., I tab.] Univ. Florida, lnst. Food
Agric. Sci., Lake Alfred 33850, USA.
The decay by D. natalensis [Botryodiplodia
lheobromae] was associated with 2 endo-PG isozymes with
molecular wts. of 64 000 daltons. The isozymes were
apparently of fungal origin. since endo-PG was not detected
in injured, uninfected rind, but was produced by the fungus
during growth in vitro. Pectin degradation was aided by
endogenous pectinrnethylesterase (PE) which caused
derncthylation of pectin in the host cell walls at the edge of
the lesion. In vitro production of PE by the fungus was not
observed. Endo-PG. activity in rind decayed by B.
theobromae was substantially less than in comparable tissue
infected with Penicillium italicum. In vitro production of

endo-PG by B. theobromae, but not by P. italicum, was
repressed during growth of the fungus. In addition, endo-PG
activity in the exudate from tissue decayed by B. theobromae
was minimal. However, endo-PG activity was substantially
increased by adjusting the pH of the exudate from its initial
level of 3.6 to 8.5 prior to assay at pH 5. opt. for enzyme
activity. Cell walls at the edge of the lesion were slightly
swollen, and maceration of tissue at the site of hyphal
penetration was more extensive in the mesocarp than in the
exocarp.
1205 ULLASA, B. A.; RA WAl., R. D. Guignardia fruit rot
of guava - a new disease from Bangalore. Current Science
(1984) 53 (8) 435-436 [En, 2 ref., 3 fig.] Indian lnst. Hart.
Res., Bangalore 560 080, India.
The new sp. of G. psidii is described, causing dark
spots on ripening fruits both in transit and in the field.
1206 PRUSKY, D.; ASCARELLI, A.; JACOBY, B. Lack of
involvement of nutrients in the latency of Col/etotrichum
gloeosporioides in unripe amcado fruits. Phytopatho/ogische
Zeitschrift (1984) 110 (2) 106-109 [En. de, 5 ref., 2 fig.]
Dep. Storage Agric. Products, Agric. Res. Org., Volcani
Cent.. Bet Dagan, Israel.
Growth of C. g/oeosporioides [G/omerel/a cingulata]
was measured on unripe avocado fruit discs and on potato
dextrose agar (PDA) at different air pressures. At ISO mm
Hg disc ripening was inhibited and fungal development on
the discs was almost completely prevented, whereas growth
on PDA was affected only slightly. Fungal development was
unaffected by the addition of nutrients to the avocado discs.
Results indicate that lack of available nutrients is not the
cause of latency of the pathogen in unripe avocado; rather a
preformed antifungal compound, present in unripe fruits and
decreasing during ripening to subtoxic levels. is thought to
confer resistance.
1207
SINGH, J. P.; SHARMA, S. K. Controlling
anthracnose of guava caused by G/omerella cinqulata by
fumigation. Indian Phytopathology (1982) 35 (2) 273-276
(En, 12 ref., 2 tab.] Dep. Hart., Haryana Agric. Univ.,
Hissar 125 004, India.
The fumigants sodium metabisulphite and stable
bleaching powder were more effective in in hi biting spore
germination than 3 others tested and in vitro gave 100%
control of rotting in inoculated fruits when used as a pretreatment. At 2 gfpack. sodium metabisulphite eradicated
infection even after 8 days of inoculation.
Soft fruit
1208 BROWNE, K. M.; GEESON, J. D.; DENNIS, C. The
effects of harvest date and COrenriched storage atmospheres
on the storage and shelf-life of strawberries. Journal of
Horticultural Science (1984) 59 (2) 197-204 [En, 22 ref.]
ARC Food Research Institute, Colncy Lane, Norwich NR4
7UA, UK.
Fruits of the cv. Cambridge Favourite. picked early
during the 1979, 1980 and 1981 seasons, were less
susceptible to fungal spoilage during storage at 2°C or shelflife at 15° than fruits harvested from the same crops later
during each of these seasons. Polyethylene-covered pallets of
soft fruits, commercially treated with a patented sealing and
COrinjection system, were found after transportation to
contain between 3 and 16% C0 2, most containing less than
10%. In experiments to simulate conditions in commerciallytreated pallet-packs, 3, 5 or 10% C02 (in air) did not
consistently retard spoilage of fruit by Botrytis cinerea or
Mucor piriformis during 6 days at 2° or during subsequent
shelf-life in air at 15°; 10% C02 also caused persistent offflavours. Although these COrenriched atmospheres did not
reduce wastage or extend the post~harvest life, the use of
polyethylene covers on pre-cooled strawberries is
recommended to help keep the fruit cool and reduce moisture
loss during distribution.
Grapes
1209 LAL, B.; ARYA, A. A soft rot of grapes caused by
Phomopsis viticola. Indian Phytopathology (1982) 35 (2)
261-264 [En, 9 ref., 4 fig., I tab.] Bot. Dep. Univ.
Allahabad, Allahabad 211 002, India.
This soft rot was observed on the grapevine cv.
Thompson Seedless for the first time in the markets of
Allahabad, Fatehpur and Kanpur. Ripe fruits were the most
susceptible and pathogenicity of the fungus was confirmed

'
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experimentally. Nasik Green was the least susceptible of 3
cultivars tested.

Melon, Pumpkin, etc.
1210 GUPTA, D. K.; CHILE, S. K.; VYAS, K. M. A fruit
rot disease of Momordica dioica. Indian Phytopathology
(1982) 35 (2) 351 [En] Dep. Bot., Univ. Saugar, Saugar,
Madhya Pradesh 470 003, India.
Fusarium semitectum was isolated from fruits in a
local market,a new host record.
Tomato, etc.
1211
SHREEMAll, J. L. Post infection changes in the
organic acid contents of brinjal fruits during pathogenesis by
different fungi. Indian Botanical Reporter (1983) 2 (2)
160-161 [En, 6 ref.] Brijlal Biyani Sci. Coli., Amravati,
India.
The effects of inoculation by 12 different fungi on the
contents of succinic, malic and formic acids in aubergine
fruits were determined.
1212 MOLINE, H. E.; KuTI, J. 0. Comparative studies of
two Mucor species causing postharvest dei!ay of tomato and
their control. Plant Disease (1984) 68 (6) 524-526 [En, II
ref., I fig., 4 tab.] USDA, ARS, HSI, Hart. Crops Quality
Lab., Beltsville, Md. 20705, USA.
M. mucedo grew on· mature green and ripe red tomato
fruit and potato-dextrose agar at 5-30'C (opt. 25') while M.
piriformis grew at 0-25° (opt. 20°). Both fungi grew faster
on red than on green fruit; M. mucedo was a mar~
aggressive pathogen than M. piriformis, completely decaying
tomatoes within 2-3 days of inoculation. Of several
fungicides tested, only guazatine controlled both fungi and
significantly reduced decay on ripe red fruit. This is the first
reported incidence of M. mucedo as a postharvest pathogen
of tomato.
1213 HASIJA, S. K.; BATRA, S. Production of cellulolytic
enzymes by Phoma destructiva. Indian Phytopathology
( 1982)
35 (3) 384-387 [En, 9 ref., 3 tab.] Dep.
Postgraduate Studies Res. Bioi. Sci., Univ. Jabalpur,
Jabalpur 482 001, India.
Cx enzyme in healthy tomato fruits was increased by
inoculation. Of the synthetic media tested, Ashour's medium
favoured the max. Cx enzyme at 25°C and pH 5 on the 9th
day of incubation. Both pectin and CMC decreased
production of the enzyme. Cx production was max. in the
presence of mannosc or histidine.
1214
HOY, M. W.; OGAWA, J. M. Toxicity of the
surfactant Nacconol to four decay-causing fungi of freshmarket tomatoes, Plant Disease (1984) 68 (8) 699-703 [En,
15 ref., 6 fig.] Univ. California, Davis 95616, USA.
The anionic surfactant Nacconol 90F (a.i. sodium
dodecylbenzenc sulphonate) was fungistatic in vitro to 4
decay fungi common on Calif. tomato fruit. ED 50 values for

Botrytis cinerea, Geotrichum candidum, Phytophthora
{nicolianae var.] parasitica and Rhizopus stolonifer were 23,

20, 75 and 27 )lg a.i.fml for mycelial growth and 116, 60, 60
and 136 Jlg for spore germination, respectively. Nacconol was
fungicidal to B. cinerea spores at concn > 5000 J.Lg/ a ;.jml.
Jn lab. tests, B. cinerea decay of injured fresh-market
tomatoes was reduced by treating the fruit in Nacconol sols.
of 200, 2000 or 5000 )lg a.i./ml for 3 min. at 38'C followed
by a fresh-water rinse. However, Nacconol amendments at
these concn did not enhance the ability of 100 or 400 )lg/ml
chlorine sols. to reduce the incidence of B. cinerea decay.
\Vhen the water rinse was omitted, Nacconol amendments
significantly improved the efficacy of 100 !lg/ml but not 400
)lg/ml Cl treatments. Phytotoxicity symptoms developed
when fruit were not rinsed after treatment with 2000 or 5000
gjml Nacconol alone or in combination with chlorine.
Root vegetables
1215 MAUDE, R. B. The correlation between seed-borne
infection by Botrytis a/Iii and neck rot development in store.
Seed Science and Technology (1983) II (3) 829-834 [En,
de, fr, 28 ref., 2 fig.] Natn. Vcg. Res. Sta., Wellesbourne,
Warwick., UK.
The mode of seed transmission and field biology of B.
a/Iii is examined. Effects of seed disinfection treatments with
fungicides on the incidence of onion neck rot in different
countries arc reviewed.

1216 MADAN, S. P. S.; SANDHU, J. S. Studies on the
storage behaviour of a white onion (Allium cepa L.) variety as
influenced by levels of N, P and K. Haryana Agricultural
University Journal of Research (1983) 13 (3) 433-438 [En,
14 ref., 8 fig.] Dep. Veg. Crops, Landscaping & Floriculture,
Punjab Agric. Univ .• Ludhiana, India.
High levels of N had no adverse effect on the storage
behaviour of the cultivar Punjab 48 under ordinary and cold
conditions, whereas P and K (60 kg/ha each) improved it. P
and K also alleviated the adverse efrect of N. The interaction
of N X P X K was non-significant.
1217 BIGAWA, S. [Fungus contaminating fresh cassava in
the town of Kisarigani.] Les champignons contaminant le
manioc frais dans Ia ville de Kisangani. Journal

d'Agriculture Traditionelle et de Botanique Appliquee
(1983) 30 (3-4) 193-196 [Fr, en, 14 ref.] Facultc des
Sciences, Kisangani Univ., B.P. 132, Kisangani, Zaire.
Fungus contaminating fresh cassava exposed to the air
was determined at 2 stations on the periphery of Kisangani
town centre during the dryest periods of the year.
Aspergillus, Fusarium. Monilia, Mucor and Penicillium
genus have been identified, Fusarium less frequently than the
others.
1218 MAUDE, R. B.; BAMBRIDGE, J. M.; SPENCER, A.;
TAYLOR, J. D.; MUNASINGHE, H. L. Storage rots of
onions. In 34th Annual Report for 1983, National Vegetable
Research Station. Wellesbourne, Warwick, UK (1984) 64-66
[En]
Aspergillus niger and Penicillium spp. were the main
fungi isolated from post-harvest rots. Growth of lO A. niger
isolates was best at 32.Y1 C and reduced by more than half at
20 or 40°. That of 2 P. isolates occurred at 25° and ceased
at > 35°. Botrytis a/Iii grew best at 22.5° but there was
virtually no growth at 30°.
A. niger caused lesions when inoculated into wounded
onion storage tissue held at 30' and RH > 80%. The
wounded surfaces of topped onion necks and sides of the
neck provided invasion points for A. niger and B. a/Iii. At
RH > 80%, onions inoculated with B. a/Iii developed
considerable neck rot when stored at 20° but not at 30°; the
reverse was true for invasion of bulb necks by A. niger.
Although a dense mat of A. niger mycelium and
conidiophores developed inside the base of the neck,
encrusting the tops of the fleshy storage scales, invasion of
the scales themselves was not seen. Three times more bulbs
developed bacterial rotting at 30' than at 20'. Probably the
commercial practice of drying onions at 30° for 3-5 days
followed by 25-30' for a longer period favours these high
temp. fungi and bacteria. The fungi can largely be controlled
by ensuring that the RH does not exceed 80%.
Bacteria pathogenic to onion bulbs were isolated from
most of the 50 onion stores sampled during 1980-83. Most
were opportunists not normally considered to be plant
pathogens and included Envinia herbicola, Lactobacillus-like
organisms and 3 different unidentified organisms. A similar
range of organisms was isolated from bulbs sent from Africa
and India, where high storage temps. are normal.
Pseudomonas [gladioli pv.] alliicola has only rarely been
found. All these organisms caused rotting when inoculated
into healthy bulbs maintained at 30° or 35 o, but with the
exception of E. herbicola, most did not cause rots below 25°.
Modern crop practices such as mechanical topping and high
temps. for drying and skin colour development provide ideal
conditions for bacterial infection and development. The origin
of these high temp. bacteria is not known but E. herbicola is
widely distributed on onion leaves in the field. When isolates
from apparently :healthy onions were inoculated into stored
bulbs many were pathogenic.
Potato
1219
STACHEWICZ, H.; ALBRECHT, U.; LEHMANN,
H. (Falisolan -a new disinfectant for potato.} Falisolan -ein
neues Kartoffelbcizmittel. Nachrichtenblatt fiir den
Pflanzenschutz in der DDR (1984) 38 (2) 42-44 [De, ru,
en, 3 ref.; 6 tab.] Res. Inst. Pl. Prot., Kleinmachnow,
German Democratic Republic.
Falisolan, containing carbcndazim and bronopol, at 0.2
kgft seed potatoes + 3 litres water can be used up to 4 h
after harvest to control storage rots and fungus and bacterial
diseases on emergence.
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1220. WATERER, _D. R.; PRITCHA.RD, M. K. Monitoring of
volatiles: a techmque for detection of soft rot (Erwinia
carotoPora) in potato tubers. Canadian Journal of Plant
Pathology (1984) 6 (2) 165-171 [En, fr, 14 ref., 4 r.g., 2
tab.] Dep. Pl. Sci., Univ. Manitoba, Winnipeg, Man. R3T
2N2, Canada.
Headspace air samples were monitored for the
production of metabolic volatiles by small lots of tubers
tnfectcd with E. carotovora ssp. carotovora. Total concn of
volatiles in the headspace of the plastic bags in which the
tubers were maintained increased exponentially as infection
developed. Healthy tubers produced volatiles at a relatively
low and constant rate. A wide range of short chain (C 1-C4 )
alcohols and carbonyls was identified in the volatile profiles
~f .the infected tube_rs. Healthy tubers produced a more
hmlted range of volattle mctabohtes. During the development
of the E. carotovora infection there was a general increase in
concn of individual volatiles, but certain compounds
i~creased more than others. ~owe~ing the temp. slowed
disease development, resulting 10 decreased volatile
produc~ion and changes in the pattern of volatile output.
Woundmg caused a general increase in volatile production by
the tubers.
1221
EL-BANNA, A. A.; ScOTT, P. M.; LAU, P.-Y.;
SAKUMA, T._; PLATI, H. W.; CAMPBELL, V. Formation of
trichothecenes by Fusarium so/ani var. coeruleum and
Fusarium sambucinum in potatoes. Applied and
Environmental. Microbiology (1984) 4? (5) 1169-1171 [En,
12 ref., l fig., 2 tab.] Dep. Agncultural Industries
Alexandria Univ., Alexandria, Egypt.
'
F. so/ani var. coeruleum can form deoxynivalenol in
potato tubers and in liquid medium, although concn observed
m the rot were highly variable: acetyldeoxynivalenol and HT2 toxin were detected in l to 3 tubers only (of 57).
Trichothecenes were also detected in a very few (3 of 20)
cultures of F. sambucinum [Gibberel/a pulicaris] in potato
tubers.
1222
KHOMYAKOV, M. T.; ADAMYAN, K. M.;
GONCHAROV, N. R. [Economic effectiveness of post-harvest
treatment of potato tubers in the control of storage rots.] In
Sbornik Nauchnykh Trudov Vsesoyuznogo Nauchnolss/edovate/'skogo lnstituta Zashchity Rastenii. Leningrad,
USSR; All-Union Res. lost. Pl. Prot. (1982) 28-31 [Ru, en,
2 tab.]
Treatment before storage with thiabendazole, bcnomyl
and Dithane M-45 (mancozeb] was best against Fusarium
rot, effectiveness being 85.8%, 82.5% and 72.5%, respectively.
TMTD [thiram) and polycarbacin were most effective
against Pl!ytophthora disease (48.9 and 57.8%, respectively)
and bacterial rots (38.2 and 50%). Polycarbacin was the
most economic. Tubers were stored at 2.6-3.7°C and 85-92%
RH.

1223 COLYER, P. D.; MOUNT, M. S. Bacterization of
potatoes with Pseudomonas put,.da and its influence on
postharvest soft rot diseases. Plant Disease (1984) 68 (8)
703-706 [En, 28 ref., 2 fig., 4 tab.] Dep. Pl. Path., Univ.
Massachusetts, Amherst 01003, USA.
Preplant t·eatments of potato cv. Superior seed pieces
and postharvest tuber treatments with a P. putida isolate
antagonistic to Erwinia spp. were evaluated for their effect
on soft rot development. The percent wt. loss due to soft rot,
surface area and volume of tubers with rot, and number of
toothpick wounds from which rot developed were reduced by
50% in preplant treatments and by 75% in postharvest
treatments. The latter may have been more effective as a
result of greater colonization of the tubers by P. putida.
1224 KtMPINSKI, J.; PLATT, H. W. Washing of potatoes
to remove nematodes nod to observe effect on storage rot
diseases. Canadian Plant Disease Survey ( 1983) 63 (2) 4546 [En, fr, 7 ref., l tab.] Agric. Canada Res. Sta.,
Charlottetown, PET, Canada.
Washing potato tubers in the lab. to remove nematodes
did not encourage storage rots under recommended storage
conditions.
Green and salad ''egetables

1225 TAHVONEN, R. [Botrytis allii Muon infection of
onion during the growing season and harvesting in Finland.]
Botrytis a/Iii Munn -sienen infektoituminen sipuliin
kasvukaudella ja sadonkorjuun aikana. Journal of the
Scientific Agricultural Society of Finland (1983) 55 (4)

International Biodeterioration 1984 Vol. 20 No. 4
303-308 [Fi, en, 12 ref.] Helsinki University, Helsinki,
.Finland.
Bulbs harvested in August, September and October
had similar levels o~ B. al/ii in~ection. Spraying with
benomyl one week pnor to harvestmg and mechanical vs.
hand harvesting had no effect on B. a/Iii development in
storage.
122~ . TAHVONEN, R.
Short~term, parallel storage in the
pred1cbon of storage losses caused by Botrytis cinerea Pers
ex Fr. on cabbage. Journal of the Scientific Agricultural
Society of Finland (1983) 55 (4) 309-314 [En fi 12 ref.]
Helsinki University, SF-00710 Helsinki 71, Finla~d.'
The level of B. cinerea infection on cabbages stored for
6.5 months at 1°C and the subsequent number of marketable
cabbages were reliably predicted ·by the level of B. cinerea
infection in cabbages stored for 7 weeks at 5-10° or 3.5
months at l 0 • Spraying_with _benomyl (0.6 kgjha) l, 2, 3 or
4 weeks before harvesttng, vmclozolin (0.75 kgfha) 2 or 3
weeks before harvesting or dicyclidine (0.75 kg/ha) l, 2 or 3
weeks before harvesting resulted in 70-81% marketable
cabbages after 6.5 months' storage at 1°.

1227 MAUDE, R. B.; SHIPWAY, M. R.; PRESLY, A. H.;
O'CONNOR, D. The effects of direct harvesting and drying
systems on the incidence and control of neck rot (Botrytis
a/lir) in onions. Plant Pathology (1984) 33 (2) 263-268
[En, 13 ref., l fig., 4 tab.] Nato. Veg. Res. Sta.,
Wellesbourne, Warwick CV35 9EF, UK.
Direct harvesting, with mechanical removal of the
foli~gc (toppi~g), of onion crops followed by post-harvest
drymg at ambient temps. (c. l8°C) resulted in an increase in
neck rot i!lcidence. Th7 disease was. substantially reduced if
topped omons were dried at 30° With an hourly airnow of
425 m3 air ft. The treatment was most effective if the crop
was removed from the field for drying within 48 h of
toppin~, thus avoiding severe infection of the damaged green
neck tissue.
1228
LlLL, R. E.; LAUNDON, G. F. Chlorination of
asparagus hydrocooling water for the control of post-harvest
decay organisms. New Zealand Journal of Experimental
Agriculture (1984) 12 (l) 43-45 [En, 6 rei., l tab.] Levin
Hart. Res. Cent., Pl. Health Diagnostic Sta., Minist. Agric.
Fisheries, Levin, New Zealand.
Spores of Botrytis cinerea (from toma'to and
grapevine), Fusarium sarnbucinum var. coeruleurn '(from
potat?) and F. oxysporum (from asparagus) were killed by
chlonnated water at 129, 65 and and 79 mgflitre available
Cl, respectively. The shelf life of asparagus spears cooled in
water contaimng up to 400 mgflitre available Cl was not
reduced compared with the tap water control (1.3 mgflitre
available Cl). No tissue damage was observed at these Cl
levels. Cl test papers gave a satisfactory, semi-quantitative
!lleasur.c of available Cl for ,,commercial usc, but a pH meter
ts required to check and adjust water pH.

FISH AND SEAFOOD
See also absts. 1308-1309
1229 CHANDRASEKARAN, M.; LAKSHMANAPERUMALSAMY,
P.; CHANDRAMOHAN, D. Occurrence of Vibrio during fish
spoilage. Current Science (1984) 53 (l) 31-32 [En, 14 ref.,
l tab.] Dep. Marine Sci., Univ. Cochin, Cochin 682016
India.
'
The bacterial flora of the tropical white prawn
Penaeus indicus was dominated by Vibrio sp. (30.8%),
followed by Pseudomonas (25.6%) and Acinetobacter (8%).
V. spp. also dominated all the samples during the storage
period at 28° and 4°C, but V. spp. disappeared during
storage of the prawns at -18°.
1230
KARUNASAGAR, l.; VENUGOPAL, M. N.;
KARUNASAGAR, I. Levels of Vibrio parahaemolyticus in
Indian shrimp undergoing processing for export. Canadian ,
Jouma/ of Microbiology (1984) 30 (5) 713-715 [En, fr, 10
ref., l_tab.] Dep. Fishery Microbial., Univ. Agric. Sci., Call.'
Fishenes. Mangalore-575002,1ndia.
A study of 56 samples of raw prawns, 50 samples of
processed prawns and 57 samples of frozen prawns from 5
prawn-processing factories around Mangalore for the levels
of V. parahaemolyticus revealed that most of these samples
carry a load of < 10 2 fg. None of the samples had counts >
10 2jg. indicating that the prawn-processing factories are able
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to meet the International Commission on Microbiological
Specifications for Foods (ICMSF) suggested limit of 10 2/g
V. parahaemolyticus for frozen prawns.
1231
TIMONEY, J. F.; ABSTON, A. Accumulation and
elimination of Eseherichia coli and Salmonella typhimurium
by hard clams in an in vitro system. Applied and
Environmental Microbiology (1984) 47 (5) 986-988 [En, 13
ref., 2 fig., I tab.] Dep. Vet. Microbiol., New York State
Coli. Vet. Med., Cornell Univ., Ithaca, NY, USA.
A simple in vitro protocol was devised to study
contamination by and subsequent elimination of E. coli and
S. typhimurium in the hard clam, Mercenaria mercenaria.
The test bacteria were eliminated rapidly at similar rates for
8 h after exposure and Jess rapidly thereafter. At 24 h,
number of E. coli had declined more than S. typhimurium.
Bacteria were cleared in the form of rapidly sedimenting
faecal and pseudofaecal particulates with which the bacteria
were stably associated. Ionic bonding was apparently not
involved in this association. Degradation of substantial
numbers of bacteria occurred in faeces at between 6 and 24
h.
1232 FAGHRI, M. A.; PENNINGTON, C. L.; CRONHOLM, L.
S.; ATLAS. R. M. Bacteria associated with crabs from cold
waters with emphasis on the occurrence of potential human
pathogens. Applied and Environmental Microbiology (1984)
47 (5) 1054-1061 [En, 44 ref., I fig., 6 tab.] Dep. Bioi.,
Louisville Univ., Louisville, Kty. 40292, USA.
A diverse array of bacterial spp., including several
potential human pathogens, were isolated from edible crabs
collected in cold waters. Results indicate the need for careful
review of waste disposal practices where edible crabs may be
contaminated with microorganisms that are potential human
pathogens and the need for surveillance of shellfish for
pathogenic microorganisms that naturally occur in marine
ecosystems.

MEAT
See also absts. 1092. 1099, 1143. 1304
1233 BOER, E. DE; STIGTER, H. H. Pathogenic bacteria in
game and game birds. Antonie van Leeuwenhoek (1984) 50
(2) 197-198 [En, 3 ref., I tab.] Food Inspection Service, P.O.
Box 9012, 7200 GN Zutphen, Netherlands.
Campy/obacter jejuni. Yersinia enterocolitica and
Salmonella spp. were isolated from several samples of
intestinal contents and carcasses of different animals. Results
are tabulated.
1234
GERATS, G. E. Rapid estimation of bacteria on
carcass meat by impedance measurements. Antonie van
Leeuwenhoek (I 984) 50 (2) 206-207 [En, I ref.] Dep. Sci.
Food of Animal Origin, Utrecht Univ., P.O.B. 80175, 3508
TD, Utrecht, Netherlands.
The Bactometer 32 was used to evaluate rapid
estimation of colony-forming units on carcass meat. It is
concluded that impcdimetric methods are appropriate,
provided that (a) a reliable regression equation is available,
and (b) samples to be examined are of the same-and knownorigin as the samples for which the regression equation has
been determined.
1235 DALTON, H. K.; BOARD, R. G.; DAVENPORT, R.
R. The yeasts of British fresh sausage and minced beef.
Antonie van Leeuwenhoek ( 1984) 50 (3) 227-248 [En, 47
ref., 3 fig., 9 tab.] Sch. Bioi. Sci., Bath Univ., Bath, Avon,
UK.
Three hundred and eighty three yeasts isolated from
samples of unsulphited or sulphited sausages and skinless
sausages and minced beef were characterized in detail.
Debaryomyces hansenii was the most commonly isolated
yeast from most samples followed by Candida zeylanoides
and Pichia membranaefaciens. The presence of sulphite in
sausages did not appear to affect the numbers and range of
yeasts present but did affect their relative proportions. A
survey of one factory showed that meat intended for sausage
production and equipment harboured the same range of
yeasts that are found in the finished products.
1236 SHAW, B. G.; LATTY, J. B. A study of the relative
incidence of different Pseudomonas groups on meat using a
computer-assisted identification technique employing only
carbon source tests. Journal of Applied Bacteriology (1984)

57 (I) 59-67 [En, I I ref., 5 tab.] ARC Meat Res. Inst.,
Langford, Bristol, UK.
Eighteen carbon source utilization tests have been
developed and applied to 787 Pseudomonas strs. isolated
from beef, pork and lamb stored under aerobic conditions.
Seven hundred and twelve (89.7%) were identified using
these tests alone and a further 6 (0.8%) with extra tests. The
relative incidence of members of the various taxa was similar
on beef, pork and lamb, and was unaffected by storage temp.
in the range 0-10°C. Each taxon was detected at similar
rates before and after spoilage.
1237 DAINTY, R. H.; EDWARDS, R. A.; HIBBARD, C.
M. Volatile compounds associated with the aerobic growth
of some Pseudomonas species on beef. Journal of Applied
Bacteriology (1984) 57 (1) 75-81 [En, 26 re(., I tab.]
Agric. and Food Res. Council, Meat Res. Inst., Langford,
Bristol, UK.
Five strs. representing 4 clusters of meat spoilage
pseudomonads were grown on sterile beef at 5°C. After 7
days incubation sensory assessments were made and the
chemical composition of the hcadspace gases determined by
gas chromatography-mass spectometry. There was good
correlation between odour descriptions and chemical data for
3 of the strs. The most numerous types of product were
esters and sulphur-containing compounds. Of 45 compounds
identified only 1-undecene was common to all the tested strs.
1238 HUDSON, W. R.; ROBERTS, T. A.; WHELEHAN, 0.
P. A minimal apparatus method for counting bacteria:
comparison with reference method in surveying beef carcasses
nt three commercial abattoirs. Journal of Hygiene (1983)
91 (3) 459-466 [En, 10 ref.] Meat Res. lnst., Langford,
Bristol, BSI8 7DY, UK.
In two surveys of three commercial abattoirs, the 'looptile' method detected the same trends in bacterial numbers
on beef carcasses as the ISO reference method
(2293:BS5393) applied to the same samples. Both methods
showed that carcasses from one abattoir (with an export
licence) had consistently higher numbers of bacteria, and one
of the four sites sampled on each carcass was consistently
dirtier than the other three.
1239 HARMON, M. C.; SWAMINATIIAN, B.; FORREST, J.
C. Isolation of Yersinia enterocolitica and related species
from porcine samples obtained from an abattoir. Journal of
Applied Bacteriology (1984) 56 (3) 421-427 [En, 33 ref.]
Dep. Foods Nutr., Purdue Univ., West Lafayette, Indiana
47907, USA.
Swabs of swine Carcasses and samples of porcine
tongue and trim from an abattoir were examined for Y.
enterocolitica and related species (Y. intermedia, Y.
kristensenii and Y. frederiksenii). Three enrichment media
(phosphate buffered saline, sorbitol-bile salts-phosphate
buffered saline, and a modified Rappaport's broth) were
compared at 4°C for efficiency of recovery of Y,
enteroco/itica and related species. Two secondary enrichment
procedures (post-enrichment in modified Rappaport's broth
for 2 d at 25°C and treatment with 0.5% KOH in 0.5%
NaCl) also were tested. The porcine isolates were
characterized by biochemical and serological examination,
speciation, and biotyping. Eight of 43 samples were positive
for Y. enterocolitica and related species. The combination of
incubation in sorbitol-bile salts-phosphate buffered saline for
21 d at 4°C followed by post-enrichment in modified
Rappaport's broth yielded maximum number of isolates. All
isolates, except one, were avirulent as determined by autoagglutination, calcium dependence at 37°C, and HeLa cell
invasiveness tests.
1240 GOI.INSKI, P.; HULT, K.; GRABARKIEWICZ-SZCZESNA,
1.; C!IELKOWSKI, J.; KNEBLEWSKI, P.; SZF.BIOTKO,
K. Mycotoxic porcine nephropathy and spontaneous
occurrence of ochratoxin A residues in kidneys and blood of
Polish swine. Applied and Environmental Microbiology
(1984)
47 (6) 1210-1212 [En, 25 ref.] K. Hult, Dep.
Biochem. Biotech., Royal Ins!. Tech., S-1 00 44 Stockholm,
Sweden.
Kidneys showing renal changes characteristic of
mycotoxic porcine nephropathy were collected from I April
1982 to 31 March 1983 from 225 000 swine processed in a
large slaughterhouse in the district of Poznan, Poland. Of
I I 3 kidneys suspected of mycotoxic porcine nephropathy, 27
had ochratoxin A levels from trace to 23 ngfg. In 17 kidneys
the level of the toxin was lower than 2 ngfg. Increased
frequency of ochratoxin A presence and kidney levels were
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observed during the spring. Of 195 porcine blood samples
collected at random, 36 had toxin levels from 3 to 270
ngfml.
1241
LABADIE, J.; DOUMBIA, M. (Rapid counting of
bacterial flora isolated from carcasses of beef, pork and sheep
with a resazurin test.] DCnombrement rapide des bactCries
isolees des carcasses de boeuf, de pore ct de mouton par une
mCthode a Ia resazurinc. Zenlralblatt fiir Bakterio/ogie
Mikrobiologie und Hygiene, I. Abt. Originale, B (1984) 179
(3) 217-224 [Fr, en, 7 ref.] Station de Recherches sur Ia
Viande, INRA Theix, F-6122 Ceyrat, France.
1242 BAUER, J.; GAREIS, M.; GEDEK, B. (Detection and
occurrence of ochratoxin A in the tissues of slaughter swine.)
Zum Nachweis und Vorkommcn von Ochratoxin A bci
Schlachtschweinen. Berliner und Miinchener Tieriirztliche
Wochenschrift (1984) 97 (8) 279-283 [De, en, 34 ref.] Inst.
Mikrobiol., Tieriirztl. Fak., Veterinaerstrasse 13, D-8000
Miinchen 22, German Federal Republic.
High-pressure liquid chromatography detected residual
amounts of ochratoxin A in 21% of 104 condemned kidneys
collected in May 1982 and in half of 191 blood samples
collected between June 1982 and October 19S3. Maximum
concentrations were 1.8 l'g(kg in kidney and 67 l'g(kg in
blood. The toxin was also found in one of 39 human kidneys.

POULTRY AND EGGS
See also absts. 1097. 1117, 1233
1243
ADAMS, B. W.; MEAD, G. C. Incidence and
properties of Staphylococcus aureus associated with turkeys
during processing and further-processing operations. Journal
of Hygiene (I983) 91 (3) 479-490 [En, 31 ref.] ARC, Food
Res. Inst., Cotney Lane, Norwich NR4 7UA, UK.
The prevalence of Staphylococcus aureus on turkeys
sampled at various stages of processing and furtherprocessing was examined on four occasions at each of three
processing plants. For freshly-slaughtered birds, counts from
neck skin varied from plant to plant over the range less than
10 2 to more than 105 fg but in all cases the corresponding
counts obtained from carcasses sampled after chilling rarely
exceeded 10 3fg and the same was true for samples of
mechanically recovered meat (MRM), the final raw product
examined. Despite the limited susceptibility of isolates from
the different factories to typing by e1ther standard human or
poultry bacteriophages (55-94% untypable), biotyping showed
evidence for both human and animal-derived strains.
However, some biotypes isolated from MRM were not
detected earlier in processing. At one plant, an 'indigenous'
type of S. aureus was clearly demonstrated. It occurred in
high numbers in the defeathering machines (up to 10 5fswab),
was found on carcasses at all subsequent stages of processing
over the survey period and survived routine cleaning and
disinfection. Isolates of this type produced unusually large
amounts of extracellular 'slime' in artificial culture. Two of
the three plants yielded isolates which were enterotoxigenic.
Of 55 strains from Plant I, 60% produced enterotoxin C and
all were of the 'indigenous' type. In the case of Plant 2, only
two type D-and one type F-producing strain were found.
1244 TRUCKSESS, M. W.; STOLOFF, L. Determination of
aflatoxicol and aflatoxins 8 1 and M 1 in eggs. Journal of the
Association of Official Analytical Chemists (1984) 67 (2)
317-320 [En, 15 ref.] FDA, Div. Physics, Washington, DC
20204, USA.
Procedures from 2 methods, the official AOAC
method for aflatoxins 8 1 and M 1 in eggs and a method for
aflatoxicol in milk, blood and liver [RMVM 17, 1264; 18,
1322]. have been combined to determine the 3 toxins in eggs.
Aflatoxicol is determined by fluorescence measurement after
separation on a C 18 reverse phase liquid chromatographic
column and anatoxins 8 1 and M 1 are determined by
fluorescence densitometry after separation on a silica gel
TLC plate. In a recovery study with eggs, mean recoveries of
aflatoxicol added at levels of 0.1, 0.05 and 0.025 ng/g were
S7, 77 and 7S%, respectively. Mean recoveries of aflatoxins
B1 and M 1 added at level of O.I ng/g were 75 and 87%,
respectively, and at an added level of 0.05 ngfg were 86 and
75%. The within-laboratory precision ranged from 2 to 13%.

DAIRY PRODUCTS
See also abst. I 100
1245
ROY, R. N. Isolation of Y. enteroco/itica from
Cottage cheese and untreated milk. In Proceedings of the

Sixth International Congress of Food Science and
Technology. Vol. 2 [edited by McLoughlin, J. V.; McKenna,
B. M.j. Dublin, Irish Republic; Boote Press Ltd. (1983) 8587 ISBN 0-906783-26-7 (hardback) (En, 13 ref.; also ISBN
0-906783-27-5 (paperback)] Queen's Coli., I Park Diive,
Glasgow G3 6LP, UK.
Yersinia enterocolitica was isolated from 7% of
Cottage cheese samples and 21% of raw milks examined. It
was particularly noted that Y. enterocolitica increasingly
predominated during cold enrichment, indicating the
importance of the sp. as one of the few enteric pathogens
which can grow at refrigeration temp.
Milk

See also absts. 1092-1093. 1099, 1117, /304-/305
1246
COHEK, H.; LAPOINTE, M.; FREMY, J.
M. Determination of aflatoxin M 1 in milk by liquid
chromatography with fluorescence detection. Journal of the
Association of Official Analytical Chemists (1984) 67 (I)
49-51 [En, 13 ref.] Food Production & Inspection Branch,
Agric. Canada, Ottawa, Ontario KIA OC5, Canada.
A liquid chromatographic (LC) method is proposed for
the determination of aflatoxin M 1 in milk. The method was
successfully applied to both liquid whole and skim milk and
also whole and dried skim milk. The samples arc initially
extracted with acetonitrile/water followed by purification
using a silica gel cartridge and a CIS cartridge. Final
analysis by LC was achieved using a radial compression
module equipped with a 5 p:m CIS column and a
fluorescence detector. The method was successfully applied to
samples at Q.Ql to 0.08 X 10· 3 p.p.m. added aflatoxin M 1
with recoveries in the range 70-9S%.
1247
CHIN, P.; TATEISHI, K.; KOSIKOWSKI, F.;
ARMBRUSTER, G. Microwave treatment of pasteurized
milk. Journal of Microwave Power (1982) 17 (4) 3!6-317
[En, 10 ref.] Cornell Univ., Ithaca, New York 14853, USA.
In pasteurized homogenized milk stored at 6.7°C,
ps~chrotrophs reached 1.8 X 106 /ml after 8 days and 1.7 X
10 fml after I I days. Standard plate count increased from
3.0 X 102 to 1.4 X 10 8 fml during the II days. Subsequent
microwaving at 2450 MHz for 108 or I20 s (to 55 and 60'C
final temp. resp.) significantly reduced psychrotroph count
and standard plate count, whereas microwaving for only S5
or 97 s (to 45 and 50'C) had little effect. When
psychrotroph count was 1.8 X 106 /ml, microwaving to 60°C
reduced it to zero.
1248 MUIR, D. D.; PHILLIPS, J. D. Prediction of the shelf
life of raw milk during refrigerated storage.
Milchwissenschaft (1984) 39 (I) 7-11 [En, de, 29 ref.]
Hannah Res. Inst., Ayr KA6 SHL, UK.
Apparent generation times were calculated for growth
of psychrotrophic bacteria in 64 samples of farm bulk milk
and in 90 samples of creamery milk stored at 4, 6 or S°C.
At all storage temp. the distribution of generation times was
very wide. Reasons for the significant differences between
generation times in farm bulk milk and in creamery milk are
discussed. Results from both types of milk were pooled and
weighted-mean distribution curves for growth of
psychrotrophs in raw milk at 4, 6 or soc are presented. A
method is described for estimating the 'safe' storage time for
raw milk at 4-8°C, based on a max. psychrotroph count of 5
X 10 6 c.f.u./ml. A probability table is given for 'safe' storage
times of ret'rigcrated raw milk With different initial counts of
psychrotrophs.
1249
SANDSTEDT, K. ICampylobacter transmission via
food, especially milk.} Campylobacter Overf<ird genom
livsmedel, speciellt mj6lk. In XIV Nordiske

Veterinaerkongres, Kobenhavn. 6.-9. juli 1982, rapporler.
Copenhagen, Denmark (1982) 225-226 ISBN 87-87070-00-6
[Sv, 9 ref.] Statens Vet. Anstalt, Uppsaia, Sweden.
Studies relating to Campy/obacter jejuni in milk are
reviewed. In addition to faecal contamination, mastitis is a
conceivable source of this organism in milk, even though no
cases of campylobacter mastitis have been reported except

•.
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those induced experimentally. C. jejuni survives in -milk for
up to 112 days at 4'C, 4 min at 50'C and l min at 60'C.
Although it docs not grow at tcm.P. below 30'C, milk-borne
infections can occur because an mtake of 500 bacteria via
milk is sufficient to cause enteritis.
1250

KALANIDHI, A.

Preservation of perishables using

liquid nitrogen. In Proceedings of the Sixth International
Congress of Food Science and Technology. Vol. I {edited by
McLoughlin, J. V.; McKenna, B. M.j. Dublin, irish Republic;
Doole Press Ltd. (1983) 82-84 ISBN 0-906783-24-0
(hardback) [En, 7 ref.; also ISBN 0-906783-25-9
(paperback) J Cryogenic Div., Call. of Eng., Anna Univ.,
Madras 600 025, India.
The use of liquid nitrogen for improving the keeping
quality of milk produced by small dairy farms in India is
discussed. Liquid N 2, delivered on the milk tankers, is added
at a rate of I I to 8 I milk and results in a temp. drop from
28 to 4 °C. The total cost reduction due to this novel method
of improving milk quality offsets the capital cost of providing
the small containers of liquid N 2 for delivery to the farms.
1251 LAGRANGE, W. S. Opportunities to improve raw
milk and dairy food quality. In Proceedings of the Sixth
International Congress of Food Science and Technology. Vol.
I {edited by McLoughlin. J. V.; McKenna, B. M.]. Dublin,

Irish Republic; Doole Press Ltd. (1983) 137-138 ISBN 0906783-24-0 (hardback) [En, also ISBN 0-906783-25-9
(paperback)] Extension Service, Iowa State Univ., Ames,
Iowa 50011, USA.
Improvements in the quality of milk produced in the
state of Iowa, USA since 1971 are described. Bacteriological
quality of manufacturing-grade milk is assessed by the plate
loop count method which is simpler than the standard plate
count (SPC). The proportion of samples classed as class I
(i.e. with SPC less than 500 000/ml) increased from 6l.l%
in 1971 to 87% in 1982.
1252 ABD-Et.-HADY, S. M. The relation between some
test parameters and keeping quality of pasteurised and
unpasteurised. milk. In Proceedings of the Sixth
International Congress of Food Science and Technology. Vol.
I {edited by McLoughlin. J. V.; McKenna. B. M.]. Dublin,

Irish Republic; Doole Press Ltd. (1983) 140 ISBN 0-90678324-0 (hardback) [En, also ISBN 0-906783-25-9 (paperback)]
Food Sci. Dep., Zagazig Univ., Moshtohor, Egypt.
Reduction times for resazurin and methylene blue in
raw milk were not correlated with keeping quality of
pasteurized milks at 4, 15, 22, 30 or 37°C. Correlation coeff.
between bacterial counLc; in raw or pasteurized milk and
keeping quality were low except at 4'C (r = 0.52).
1253 COOKE, B. C.; EDWARDS, S. M.; GLEF.SON, T. W.;
THOMSON, A. E. A comparison of miniature test kits with
conventional tests for the confirmation of Escherichia coli
isolated from dairy products. Australian Journal of Dairy
Technology (1983) 38 (4) 157-159 [En, 5 ref.] Dairy Div.,
Ministry of Agric. & Fisheries, Wallaceville, New Zealand.
158 Escherichia coli colonies isolated from 38 dried
milk, 34 protein products, 48 butter and 35 cheese samples
were examined using the following 4 systems: (i) Improved
Enterotube (Roche Diagnostics Ltd.); (ii) Microbact l2E
(Disposable Products Ltd.); (iii) Minitek (BBL); and (iv) a
24-test conventional system. 105, 94 and 97 samples were
positive with tests (i), (ii) and (iii), resp., the % agreement
with (iv) being 99, 89 and 91%. Method (i) was more
reliable than (ii) (P less than 0.01) and (iii) (P less than
0.02). Systems (i), (ii) and (iii) utilized 10, 12 and 14
biochemical analyses, resp., with only 7 being common to all
3 systems~ lysine and urea reactions contributed to the poor
agreement of (ii) with (iv), and lysine, malonate, ONPG and
ornithine to that of (iii) with (iv).
1254 BLANC, B.; FLUCKIGER, E.; RUEGG, M.; STEIGER,
G. '[Effects of cold storage and enrichment with
psychrotrophic bacteria on the quality of UHT milk.]
Einfluss der Kiihllagerung der Rohmilch mit und ohne
Anreicherung psychrotrophcr Keirne auf die QualiHit von
UHT-Milch. Alimenta (1984) 23 (2) 53-60 [De, en] Eidg.
Forschungsanstalt fUr Milchwirtschaft, CH-3097
Liebefeld-Bern, Switzerland.
Three test milks were submitted to direct UHT
treatment and stored at 5 and 25°C for up to 32 wk. The
original milk had low bacterial count. Test milk I was fresh
when it was heat-treated, test milk II had been stored for 72
h at 4 'C and test milk Ill had been inoculated with milk

previously enriched with psychrotrophs (mainly
pseudomonads at 2-6 millionsfml). The milks were analysed
after I, 2, 4, 8, 16 and 32 wk for: pH, viscosity,
rennetability, structure of the casein micelles, surface tension,
colour, free amino acids, free SH groups, vitamin C and
riboflavin, oxygen, heat stability, degree of homogenization,
sediment, hydroxymethylfurfural (HMF), free fatty acids,
non-casein N, .non-protein N and sensory modifications. A
comparison of test milk I and II showed that cold storage did
not result in significant differences in the parameters
analysed. In contrast, test milk III showed higher values for
NPN, some free amino acids, HMF and viscosity than milks
I and II, indicating proteolysis due to the psychrotrophic
flora. However this activity had not reached the limit .beyond
which it clearly affected the keeping quality of UHT milk.
1255 BARNARD, S. E.; PUTMAN, C. E. Bacterial quality
of store purchased milk samples. Dairy and Food Sanitation
(1984) 4 (3) 93-94 [En] Food Sci. Dep,, Pennsylvania State
Univ., University Park, Pennsylvania l6802,USA.
A total of 1720 milk samples were purchased from 599
shops in 1982, as part of the Pennsylvania Milk Flavour and
Quality Programme. Among 268 shops, 53.0% stored milk at
~40°F, 37.7% stored it between 41 and 45°F, and 9.3%
stored it at more than 45°F. In 73.3% of samples there were
less than l coliformfml milk, and 13.9% had more than
10/ml. Standard plate counts were less than 1000
organisms/ml in 54.5% of samples, and between 1000 and
4900/ml in 26.7%; 9.9% of samples contained »20 000
organismsjml. Steps taken to help processors provide good
quality mtlk are briefly mentioned.
1256 BARBARO, D.; GENTILI, S. B.; GiANNELLI, R.;
PANCINI, R. {Identification of coliforms isolated from
pasteurized milk and from the enl'ironment at the Florence
central dairy.]' Identificazione di coliformi isolati dal lattc
pastorizzato e dall'ambiente nella Centrale del Latte di
Firenze. Scienza e Tecnica Lattiero-Casearia (1984) 35 (I)
50-57 [It, en, 13 ref.] Cent. del LaUe di Firenze e Pistoia,
via Circondaria 32, Florence, Italy.
323 coliform strains were isolated from 3500
pasteurized milk samples collected at a dairy in Florence.
13.65% were Escherichia coli Type I (of faecal origin),
16.40% Enterobacter aerogenes, 23.84% Ent. cloacae and
19.8% K/ebsiel/a spp. Another 109 coliform strains were also
isolated from air near the equipment used for packaging the
milk. All the strains found in milk were also found in air.

1257 KOIDIS, P.; DOYLE, M. P. Procedure for increased
recovery of Campylobacter jejuni from inoculated
unpasteurized milk. Applied and Environmental
Microbiology (1984) 47 (3) 455-460 [En, 21 ref.] Food Res.
I nst. U niv. Madison, Wisconsin 53706, USA.
Different treatments were applied to C. jejuniinoculated unpasteurized milk to identify means of increasing
the survival of the organism in refrigerated (4°C) samples.
Survival was best in milk supplemented with 0.0 I% sodium
bisulphite under an atmosphere of 100% nitrogen (bisulphitenitrogen), in most instances allowing isolation of C. jejuni
from highly contaminated milk 15 or more days longer than
from unsupplemcntcd milk held in air (21% oxygen).
Although a larger amount of Campy/obacter was consistently
recovered from milk treated with bisulphite-nitrogen, similar
isolation rates (qualitative) resulted from milk stored in air
and supplemented with 0.01% sodium bisulphite and 0.15%
sodium thioglycolate when tested within 12 days after
sampling. Milk samples to be transported and examined later
would best be held refrigerated (4'C) and supplemented with
0.01% sodium bisulphite and either 0.15% sodium
thioglycolate or an atmosphere of 100% nitrogen.
Butter

See also abst. 1423
Cheese
1258 AWORH, 0. C.; EGOUt-iLETY, M. The preservation of
the West African soft cheese by chemical treatment. In
Proceedings of the Sixth International Congress of Food

Science and Technology. Vol. I {edited by McLoughlin, J.
V.; McKenna, B. M.]. Dublin, Irish Republic; Doole Press
Ltd. (1983) 62-63 ISBN 0-906783-24-0 (hardback) [En, 5
ref.; also ISBN 0-906783-25-9 (paperback)] Dcp. of Food
Tech., Univ. of Ibadan, lbadan. N1geria.
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Traditional West African soft cheese was prepared
from cows' raw milk using an aqueous extract of macerated
leaves of the plant Calotropis procera as coagulant. The
keeping quality of cheeses made from milk containing 0.05 or
0.1% sorbic acid was compared with that of untreated
cheeses and cheeses soaked in l or 10% propionic acid for 30
min. All cheeses were packed in heat-sealed polyethylene
bags and stored at 7-9'C for up to 20 days. Mould growth
was visible ;in untreated cheese samples after 9 days and in
samples dipped in I% propionic acid after 18 days. No
spoilage was apparent in cheeses dipped in 10% propionic
acid or made from milk containing sorbic acid, but a bitter
flavour developed in the presence of O.I%·sorbic acid. Counts
of mesophilic and psychrophilic bacteria and of yeasts and
moulds were significantly reduced by 0.1% sorbic acid.
Propionic acid was less effective in preventing bacterial
growth although it inhibited mould growth.
1259 BOSI, F.; SCOLARI, G.; BOTI'AZZI, V.; DELLAGLIO,
F. [Morphology of spores, DNA-DNA hybridization and
HPLC tests of fermentation products from Grana cheese
clostridia.[ Morfologia delle spore, DNA-DNA ibridazione e
esami HPLC dei prodotti della fermentazione dei clostridi
del forrnaggio grana. Scienza e Tecnica Lattiero-Casearia
(1984) 35 (I) 7-19 [It, en, 18 ref.] Istituto di Microbiol.,
Univ. Cattolica, Piacenza, Italy.
Clostridial colonies and spores, isolated after 5-8
months' ripening from I 0 Grana cheeses with late blowing,
were examined under the scanning electron microscope and
identified by DNA-DNA homology values and HPLC
profiles of fermentation products. About 80% of colonies
were Clostridium tyrobutyricum, and 15% C. butyricum or
C. sporogenes. 5% were not identified.

chemical shifts of model compounds. Holzforschung (1982)
36 (5) 239-247 [En, de, 14 ref. BLL] Dep. Wood & Paper
Sci., NC State Univ., Raleigh, NC 27650, USA.
Monomeric and dimeric compounds related to
structures in fungus-degraded lignins [sec FPA 7, 171 5] were
synthesized and the \JC NMR chemical shifts assigned. The
shielding and deshielding effects of different substituent
groups in the aliphatic side chain on the chemical shifts of
the aromatic ring carbons are discussed.
Cellulose
1263 CUI, F. M.; NA, A.; MA, J. H.; ZHANG, S. Z. [A
comparison of some biochemical properties of cellulases from
different fungi.] Acta Myco/ogica Sinica (1984) 3 (I) 59-64
[Ch, en, 7 ref., 3 tab.] Inst. Microbial., Acad. Sinica,
Beijing, China.
Some biochemical properties and the activities of
cellulases from 9 strs. belonging to Penicilium, Aspergillus,
Trichoderma, Myrothecium, Fusarium and Humicola were
compared. The saccharifying powers of various cellulase
complexes on 5 cellulosic substrates were tested.
1264 HIGHLEY, T. L. Measurement of cellulase activity in
brown-and white-rot fungi on dyed cellulose. Material und
Organisrnen (1983) 18 (3) 161-170 [En, de, fr, es, 12 ref., I
graph, 3 tab.] Forest Service, USDA, Madison, Wis., USA.
Usc of a dyed-cellulose agar method demonstrated
cellulase activity in 6 brown-rot fungi that the celluloseclearing assay failed to detect. Three white-rot fungi caused
dyed-cellulose degradation products to disappear soon after
max. colour development. The assay should prove useful in
screening for cellulase inhibitors that might serve as a basis
for development of new wood preservatives.

ANIMAL PROTEIN
Leather
1260 WEBSTER, R. Simple staining of bacteria and fungi
in hide, skin and leather. Stain Technology (1983) 58 (6)
315-318 [En, 10 ref.] New Zealand Leather and Shoe Res.
Assoc., Palmerston North, New Zealand.
Enhanced detection of bacteria and fungi in raw skin
and in skin from the various processing stages in leather
production was achieved with a new staining procedure. A
combination of cresyl violet and azure A is recommended in
conjunction with Young's periodic acid-Schifrs reagent.
Adhesives
1261
ELBEZ, G.; SERMENT, M. M. [Inclusion of
insecticide in glue, and its effect on the strength of gluing and
protection against the house longhorn beetle.) Incorporation
d'insecticide dans Ia colle: son influence sur Ia tenue du
collage et protection contre le capricorne des maisons. Tn
Groupe de travail no. 2. Les transformations phy_sicomecaniques. Sous-groupe 2.5 - Prbervalion. Col/oque
sciences et industries du bois. Grenoble du 20 au 22
septembre /982. Paris, France; Ministere de Ia Recherche et
de Ia Technologie (1984) 325-345 [Fr, 2 ref.] Centre
Technique du Bois, 10, av. de Saint-Mande, 75012 Paris,
France.
Tests were carried out on incorporating 3 different
insecticides in a resorcinol-based adhesive. Laminated beams
of Picea exce/sa· {P. abies} were prepared using these glues.
Shearing strength and % delamination after one cycle of
injection drying were n.s.d. between treatments and a control,
but % delamination after 3 cycles was significantly greater
with treated glues. In tests on the introduction of Hylotrupes
bajulus larvae into laminated P. abies beams manufactured
using 4 concentrations of the insecticides the treated glue
was an effective barrier against the larvae. Aldrin/lindanebased insecticide was more effective than dieldrin.

PLANT FIBRES
See also abst. 109/
Lignin
1262 CHEN, C. L.; CHUA, M. G. S.; EVANS, J.; CHANG,
H. M. 13 C NMR spectroscopic study of spruce lignin
degraded by Phanerochaete chrysosporium. II. Synthesis and

TIMBER
1265
LOPEZ DE ROMA, A.; COCKCROFT, R. Wood
preservation in Spain. Information, Styre/sen fOr Teknisk
Utveckling (1983) No. 373, ii + 56 pp. [En, sv, 12 ref.,
many fig. (IRG/WP/3266)] Departamento de Maderas,
CRIDA-06, INIA, Carretera de La Coruiia, Km 7, Apartado
8.111, Madrid 35, Spain.
This publication, which includes statistical data on the
potential of forests in Spain and the country's timber
consumption, as well as details of the extent of development
of the wood products industries there, includes a short
section (pp. 17-19) in which the main insects and fungi that
damage timber there are listed. The insects mentioned
include Pse/actus spadix (Hbst.) (Rhyncolus culinaris
(Germ.)), which attacks mine timbers; Hylotrupes bajulus
(L.), Reticulitermes /ucifugus (Rossi) and Xylocopa
cantabrita Lep., which damage poles, fencing and farm
timbers; scolytids, platypodids, bostrichids, lyctids, anobiids,
cerambycids, siricids and termites, which damage structural
timbers; and Phoracantha semipunctata (F.), which has
recently become a serious pest in eucalyptus forests in
Huelva. Marine timbers are on occasion damaged by Teredo
spp., Limnoria spp. and Chelura terebrans Philippi.
1266 RADTKE, D. [Some aspects of the first stages of
attack by microorganisms of timber not in contact with the
soil.] Quelques aspects des premiers stades de Ia colonisation
par les microorganismes des bois d'oeuvre placChors contact
du sol. In Groupe de travail no. 2. Les transformations
physico-mecaniques. Sous-groupe 2.5 - Preservation.
Colloque sciences et industries du bois. Grenoble du 20 au
22 septembre 1982. Paris, France; MinistCre de Ia Recherche
et de Ia Tcchnologie (1984) 313-324 [Fr] Div. Preservation
du Bois, CTFf, 45 bis, av. de Ia Belle Gabrielle, 94130
Nogent-sur-Marne, France.
Terrestrial fungal attack

See also absts. 1091, 1274
1267 EsLYN, W. E.; LOMBARD, F. F. Fungi associated
with decayed wood in stored willow and cottonwood logs.
Mycologia (1984) 76 (3) 548-550 [En, 7 ref., 2 tab.] For.
Products Lab., USDA, Madison, Wis. 53705, USA.
Fungi isolated from decayed Salix nigra and Populus
deltoides pulpwood logs stored for 17 or 48 wk and the type
of associated rot are tabulated.
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1268
MESSNER, K.; STACHLBERGER, H. Transmission
electron microscope observations of brown rot caused by
Fomitopsis pinicola with respect to osmiophilic particles.
Transactions of the British Mycological Society (1984) 83
(I) 113-130 [En, 62 ref., 24 fig.] Jnst. Biochemische,
Technologic Mikrobiologie, TU-Wien, 1060 Wien, Austria.
Changes in pinewood tracheids during decay were
observed for a cultivation period of 80 days. F. pinico/a
normally caused degradation of carbohydrates over the entire
cell wall with the cell wall contours maintained, but more
rarely was capable of a complete degradation of the cell
walls including the middle lamella and the cell corners,
indicating that some hyphae may have a ligninolytic enzyme
system. The occurrence of osmiophilic particles in the
protoplasm of hyphae and in wood cell walls was observed
from early decay stages. They were randomly distributed in
the wood and their distribution, being an indicator of
carbohydrate depolymerization, permits this type of decay to
be observed in the transmission electron microscope. The
origin and function of the osmiophilic particles is discussed
with respect to enzymology of wood decay. The curve of wt.
loss is discussed in connection with earlier findings
concerning wood decay and with the appearance of the
osmiophilic particles.
1269 BRUCE, A.; KING, B. Biological control of wood
decay by Lentinus lepideus (Fr.) produced by Scyta/idium
and Trichoderma residues. Material und Organismen (1983)
18 (3) 171-181 [En, de, fr, es, 30 ref., 2 fig., I tab.] Dundee
Coli. Techno!., Dundee, UK.
Blocks of pine and lime (Ti/ia) were inoculated with
Trichoderma and Scytalidium individually or in combination
for up to 3 months.· After sterilization and aqueous leaching,
the blocks were exposed for a similar period to L. lepideus.
Wt. losses showed that both fungi conferred residual
protection against L. lepideus even after they were killed and
the blocks leached. The possible use of these fungi to prevent
internal decay of creosoted distribution poles is discussed.
1270 GAJDZINSKI, M.; MROCZKIEWICZ, A. (Toxicity of
imidazole derh·atives towards selected AscOmycetes and
Deuteromycetes.] ToxiziHit von Imidazolderivaten gegeniibcr
ausgewiihlten Pilzen aus den Klassen Ascomycetes und
Deuteromycetes. Material und Organismen (1983) 18 (3)
183-194 [De, en, fr, es, II ref., 7 fig., 2 tab.] lnst. Chern.
Tech. Wood, Acad. Sci., Poznan, Poland.
Min. cones. of imidazole derivatives With· fungicidal
activity against Trichoderma viride. Aspergillus niger,
Chaetomium globosum, Stachybotrys atra and Penicillium
brevi-compactum were determined by the agar plate method.
At 600-1000 p.p.m. 5-chloro-1-methyl-4-nitroimidazole
completely inhibited growth.
BLANCHETIE, R. A. Manganese accumulation in
1271
wood decayed by white rot fungi. Phytopathology (1984) 74
(6) 725-730 [En, 30 ref., 4 fig., I tab.] Dep. Pl. Path., Univ.
Minnesota, St. Paul 55108, USA.
Black regions and flecks in wood decayed by Cereena

unico/or, Dichomitus squalens, Ganoderma applanatum, G.
tsugae, Heterohasidion annosum, lschnoderma resinosum
and Perenniporia medulla-panis contained large concn of
Mn. Two types of decay patterns occurred in wood degraded
by these fungi: a selective delignification resulting in the
removal of lignin and hemicellulose and a typical white rot
causing simultaneous removal of all cell wall components.
Atomic emission spectrometry and X-ray microanalyses
detected manganese and determined its spatial relationship
within selectively delignified wood. Black regions in eastern
hemlock wood (Tsuga canadensis) decayed by G. tsugae
showed > I 00-fold increase in Mn when compared with
sound wood. When black regions were compared with
surrounding delignified wood and adjacent white-rotted wood·,
the Mn increases were 24-fold and 51-fold respectively. In
contrast to the other decays examined, Mn deposits were
found in white-rotted wood attacked by Fornes fomentarius.
Micromorphological characteristics of decayed wood and Mn
deposits were observed by scanning electron microscopy.
Leucoberbelin blue reagent confirmed the presence of Mn
oxides within the black regions.
1272 LINE, M. A. The potential utilization of catalasedetection techniques for the non-destructive assay of wood
decay. International Biodeterioration (1984) 20 (2) 85-91
[En, 8 ref., I pl., 6 fig.] Dep. Agric. Sci., Tasmania Univ.,
Hobart, Tas. 7001, Australia.

Variously-treated field-trial stakes were assessed using
the catalase-enzyme activity of wood microflora. Catalase
activity was detected· colorimetrically by coupling it with the
oxidation of a redox-indicator, 2,6, dichloro-indophenol or by
direct visualization using an agar-overlay techniqUe. The
colorimetric assay was found to be applicable to assessment
of untreated stakes, but was insensitive to small variations in
activities within treated stakes. The agar-overlay techique,
however, showed good correlation with respiratory activity
within variously-treated stakes. Jt may provide a useful
adjunct to the subjective assessment of either field-stakes or
wood-blocks in soil beds.
1273 ERIKSSON, K.-E.; GUPTA, J. K.; NISHIDA, A.; RAO,
M. Syringic acid metabolism by some white-rot, soft-rot and
brown-rot fungi. Journal of General Microbiology (I 984)
130 (10) 2457-2464 [En, 26 ref., 6 fig.] Swedish Forest
Products Res. Lab., S-114 86 Stockholm, Sweden.
The pathways for syringic acid metabolism in the
white rot fungus Sporotrichum pulverulentum were studied
in detail and a reaction sequence proposed. According to the
identified metabolites the following reactions occur: reduction
of the carboxyl group; hydroxylation and simultaneous
decarboxylation; dcmethylation; and methylation of the phydroxyl group. 'In the soft rot fungi Petriellidium
(Pseudallescheria] boydii and Phialophora mutabi/is
syringic acid was rapidly metabolized and disappeared from
the medium within 12 h. The formation of 3,4, 5trimethoxybenzoic acid indicated an ability of these 2 spp. to
methylate the p-hydroxyl group. The 2 brown rot fungi
Daedalea quercina and Fornes [FomitopsisJ pinico/a were
poor metabolizers of syringic acid. However, dcmethylation
was observed in F. pinicola and an unidentified product
appeared in the culture sol. of D. quercina.
Marine/aquatic fungal attack
1274 HEGARTY, B. M.; CURRAN, P. M. T. The effect of
salinity /osmotic pressure on the wood decay capacity of
marine and non-marine fungi. !IJ!ernational Biodeterioration
(1984) 20 (2) 79-84 [En, 28 ref., I fig., 4 tab.] Dep. Bot.,
Univ. Coli., Galway, Irish Republic.
Vermiculite burial and wood block weight loss
estimation techniques were used. The use of seawater and
dilutions of seawater resulted in low weight losses of beech
and Scots pine blocks~ the addition of Abrams salts resulted
in greater weight losses and increased the salinity tolerance
of some of the test fungi.
Insect attack

See a/so abst. 1295
1275 RANANAND, A.; COCKCROFT, R. \Vood presenation .
in Thailand. Information, Styrelsen for Teknisk Utveckling
(1983)
No. 372, ii + 57 pp. [En, sv, 3 ref., 16 fig.
(IRG /WP /3265)] Department of Forest Products, Faculty of
Forestry, Kasetsart University, Bangkok, 10900 Thailand.
Details are given of timber resources, production and
consumption in Thailand,togcther with a description of the
history ·of wood preservation in the country and its modern
industrial development. Termites are the principle insects
attacking timber, and of these the subterranean termites
cause the greatest damage of economic importance. A list is
provided of common termites that infest buildings and wood
in use in Thailand, as well as lists of species in other orders
(especially Coleoptera) that attack damp wood or drywood
and a list showing the level of resistance to termites shown
by 12 species of Thai timbers; 151 Thai timbers are listed
with information on their natural durability and treatability.
1276 HASAN, S. B.; JAYARAM, M.; KRISHNARAO, J. K.;
MAJUMDER, S. K. Use of by-products of the lindane
isolation process (X-factor and hexachlor) in termite control.
International Pest Control (1984) 26 (2) 48-50 [En, 8 ref.,
3 fig.] Discipline of Infestation Control and Pesticides,
Central Food Technological Research Institute, Mysore
570013, India.
Details arc given of studies in India in which hcxachlor
and X-factor, both of which are by-products of the
manufactUre of lindane (containing 85-90 and 13.15% aHCH, 1-2 and 13-16% lindane and 0.5 and 40-50% oHCH. respectively). Were tested as pre-construction or postconstruction treatments against subterranean termites. Both
compounds were still affording complete protection 4 years
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after they had been applied to trenches at the base of the
plinths of a large concrete and cement building under
construction. No further termite damage ·had been caused
over a period of 4 years in previously termite·damagcd
bungalows that had been cleared of termites and then
surrounded by trenches refilled with treated soil. Both
compounds also gave excellent protection of wooden strips
buried in untreated soil and of thatched huts (constructed of
bamboo and coconut-palm leaves) surrounded by trenches
refilled with. treated soil.
1277 READ, R. W. J. Euophryum confine (Broun) (Col.
Curculionidae) in Cumbria. Entomofogist's Monthly
Magazine (1984) 120 (1436/1439) 46 [En, 1 ref.] 43 Holly
Terrace, Hensingham, Whitehaven, Cumbria CA28 8RF,
United Kingdom.
The weevil Euophryum confine (Broun) is reported
infesting the timbers of old houses in northern England in
1972and 1974.
REDDY, M. V. Note on Stromatium barbatum
1278
Fabricius (Col. Cerambycidae) a serious pest of woodworks in
north-eastern India. Material und Organismen (1983) 18
(3) 215·218 [En, de, fr, es, 6 ref., 1 fig.] North Eastern Hill
University, College of Agriculture, Medziphema-797106,
Nagaland, India.
During observations in Nagaland, India, larvae of
Stromatium barbatum (F.) were shown to cause serious
damage to wooden furniture and structural timbers. The
adults emerged through irregular oval exit holes during the
monsoon season, especially in mid-June; emergence continued
until mid-July and then declined. Some 15-20 newly
emerged adults were caught between mid-June and midAugust in a nat with 3 living rooms.
Marine borer attack
1279
NAIR, N. B. The problem of marine timber
destroying organisms along the Indian coasts. Proceedings of
the Indian Academy of Sciences, Animal Sciences (1984) 93
(3) 203-223 [En, 43 ref., 3 tab.] Dep. Aquatic Biol. and
Fisheries, Kerala Univ., Trivandrum 695 007, India.
The destruction of wood in the seas and brackish
waters of India is discussed,with reference to the marine
borers involved, their distribution, nature of infestation and
vertical distribution, seasons of settlement, duration of larVal'
period, growth rates and dispersal. The different ecological
factors that determine the distribution of borers are
described such as temperature, salinity, primary film, rate of
water flow, turbidity, pollution, effect of fouling, parasites,
predators and assoc1ates. Control measures are also
indicated.
Preservation
1280
SZMIDT, A. [Possible control of B/astophagus
[Tomicus] piniperda by spraying of unbarked Scots pine
roundwood. I.] MoZliwoSC zwalczania cetyiica wi~kszego
(B/astophagus piniperda L.) za pomoc<;~. deszczowania nie
korowanego surowca sosnowego. Cz. I. Folia Foresta/ia
Polonica, A (Le.inictwo) (1980) No. 24, 157-165 [Pl, ru, de,
3 ref.] lnst. Ochron. Las., Akad. Rol., Poznan, Poland.
Infested logs felled in winter and stacked in spring in a
stand of age class III in Poland were sprayed with water
from late April/early May to study the effect on populations
of T. piniperda. Spraying for 36 days gave 100% control of
the egg stage and 22-23 days controlled young and middle
larval stages. If spraying starts after the formation of the
first pupa, it needs to be maintained for 50 days if full
control is not achieved after 36 days. Spraying is not I 00%
effective against adult beetles as approx. 50% arc able to
escape from the holes. The studies also confirmed that
spraying significantly reduces to extent of bluestain in stored
round wood.
1281 WILlEITNER, H. [What do 'natural', 'biological', and
'alternative' wood preservation signify?] Was bedeuten
nattirlicher, biologischer und altcrnativer Holzschutz'?
Holz-Zentra/blatt (1984) 110 (46) 698·699 [De, 31 ref.
BLL] 1nst. Wood Biol. & Wood Preservation, BFH,
Hamburg, German Federal Republic.
'Non-chemical' wood preservation methods (including
also the use of 'natural' agents such as borax and
pheromones) are reviewed. Constructional preventive
measures and use of resistant timbers are still the most
practical 'non-chemical' methods available.
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1282 GJOVIK, L. R.; GUTZMER, D. I. Comparison of wood
preservatives in stake tests (1983 progress report). Research
Note, Forest Products Laboratory, USDA Forest Service
(1983) No. FPL-02, 89 pp. [En, 3 ref.] FPL, USDA For.
Serv., Madison, WI 53705, USA.
[See FPA 6. 2679]. Results from decay and termite
tests indicate that superficial treatment by 3-minute dipping
and brushing with coal-tar creosote and petroleum oils
containing Cu naphthenate, Zn naphthenate, phenyl mercury
oleate, and PCP can increase the life of untreated southern
pine stakes by up to 4 yr.
~
1283 TRONG, L. [Suitability for preservative treatments of
several Asian species used for external wood structures, and
biological investigation of these species after treatment.]
Aptitude aux traitements de preservation de quelques
essences asiatiques employees. dans les menuiseries extCrieures
et contrOic biologique de ces essences aprCs traitement. In
Groupe de travail no. 2. Les transformations physicom&aniques; Soru-groupe 2.5 - Preservation. Colloque
sciences et industries du bois. Grenoble du 20 au 22
septembre /982. Paris, France; Ministere de Ia Recherche et
de Ia Technologic (1984) 297-311 [Fr] Div. Preservation du
Bois, CTFT, 45 bis, av. de la Belle Gabrielle, 94130
Nogent-sur-Marne, France.
Three species of red lauan (Shorea negrosensis, S.
squamata and S. polysperma} and three of white lauan
(Pentacme contorta, Parashorea ma/aanonan and S. almon)
were treated with preservative by dipping, 2 double vacuum
impregnation methods and 2 vacuum/pressure/vacuum
methods. In all species, uptake of preservative was greatest
with the vacuumjpressurejvacuum methods, which also gave
the greatest protection against fungal attack.
1284
LAMAS ROBLES, R.; VAZQUEZ VIGIL, M. 0.;
CASTELO ESCOBAR, D. E.
[Use of sodium
pentachlorophenate as a fungicide for tropical woods.]
Utilizaci6n de pentachlorofenato sodico .como agente
fungicida en maderas tropicales. Tecnologia y Sociedad
(1982) 3 (12) 13-18 [Es, 8 ref.] Dcp. Pulpa y Papel, Cent.
Reg. Enseiiaza TCcnica lnd. (CeRETI), Guadalajara,
Mexico.
Treatment with a 0.3% solution of PCP-Na was. found
sufficient to prevent attack by Aspergillus, Mucor.
Penicillium (including Citromyces) spp. on the following
timbers used for production of wooden boxes in Mexico:
Bursera arborea, Sapium pedice/Jatum, Ficus goldmannii, F.
petiolaris, F. lentiginosa, and F. g/aucescens. PCP-Na
content of treated wood was within acceptable limits (less
than 50 p.p.m.). A method for the quantitative analysis of
PCP-Na concn. is presented.
1285 GRINDA,. M. [Effect of the number of specimens in a
test vessel on the results of wood presenative tests with wooddecomposing basidiomycetes.] Einnuss der Probenanzahl im
Versuchsgefass auf das Ergebnis von HolzschutzmittelPriifungen mit holzzerstOrenden Basidiomyceten. Material
und Organismen (1983) 18 (3) 195-208 [De, en, fr, es, 20
ref., 2 tab.] Bundcsanstalt filr Matcrialpriifung,
Berlin-Dahlcm, German Federal Republic.
In experiments using Kolle nasks, a chromium-copper
mixture and a coal tar creosote, toxic values of wood
preservatives were lower when· no unimpregnated control
specimen was included in the test vessel. A matching series
of specimens should be used for all treatment concn and test
fungi.
1286 LAMOUR, M.; ROMEIS, M. [Analysis of furmetamide
in treated wood.) Analyse de Ia furmetamide dans le bois
traite. Material und Organisme~1 (1983) 18 (3) 219-233 [Fr,
de, en, es, I ref., 10 tab.] Centre Technique du Bois et de
I'Ameublcment, Paris, France.
The increasing utilization of wood preservatives
containing furmetamide poses the problem of its quantitative
determination in impregnated timber. To determine optimum
extraction conditions, treated wood from 3 spp. (pine,
meranti and beech) was reduced to particles and extracted
for several hours in a Soxhlet apparatus. Five solvents were
used. The extracted furmetamide was very unstable when'
exposed to light; the furmetamide peak of the chromatogram
disappeared after Some hours. It was not possible to recover
all the furmetamide in the treated blocks even when they had
been treated only shortly before the analysis.
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TEXTILES
See also absts. 13/3, 1320

PLASTIC POLYMERS
See also abst. 1313
Plastics

See also absts. 109/, 1340
1287 NEGORO, S.; NAKAMURA, S.; OKADA, H. DNADNA hybridization analysis of nylon oligomer-degradath'e
plasmid p0AD2: identification of the DNA region analogous
to the nylon oligomer degradation gene. Journal of
Bacteriology (1984) 158 (2) 419-424 [En, 22 ref., 7 fig.]
Dep. Fermentation Technol., Osaka Univ., Yamada-oka,
Suita-shi, Osaka 565, Japan.
Fine structure of the gene of 6-aminohexanoic acid
cyclic dimer hydrolase, one of the enzymes responsible for
the degradation of the nylon oligomer (6-aminohexanoic acid
cyclic dimer), on the plasmid p0AD2 harboured in
Flavobacterium sp. Kl72 was determined by constructing
miniplasmids from plasmid pNDH5 (a hybrid plasmid
consisting of pBR322 and a 9.1-kilobase-pair Hind III
fragment of p0AD2). The 6-aminohexanoic acid cyclic
dimer hydrolase produced by cells of Escherichia coli C600
harbouring pNDHS or its miniplasmid was examined
immunologically and electrophoretically and was found to be
identical to that of Flavobacterium sp. Kl72. A fragment of
p0AD2 (17.2- to 19.1-kilobase-pair region on p0AD2) was
detected as hybridized fragment by Southern blotting
experiments, indicating the ptescnce of the DNA region
analogous to the 6-aminohexanoic acid cyclic dimer hydrlase
gene on the plasmid.

PHARMACEUTICALS AND COSMETICS
See also absts. 1095-1096

(1984) 73 (7) 903-905 [En, 9 ref., 2 fig., 3 tab.] Lilly
Research Lab., Indianapolis, Ind. 46285, USA.
Solutions containing antimicrobial preservatives were
challenged with microorganisms, sampled from 0.5-6 h
following introduction of the challenge, cultured and counted
for surviving microbial cells. Data were analysed by
computer and decimal reduction times (D values) were
calculated for each microbial challenge in each preservative
solution. A D value of ~ 2 h for bacteria predicts that the
preservative system will pass the British Pharmacopoeia (BP)
preservative efficacy test. The ranking of preservative
effectiveness in neutral saline solutions closely correlated with
the results found using neutral regular insulin solutions. The
most effective preservative systems were found to be 0.3% mcresol and various combinations of m-cresol and phenol. The
advantages and limitations of this method are discussed.

PAINT
See also abst. /091

METALS
See also abst. /302
1292 TSOKUR, N. I. [The effect of aerobic bacteria on
corrosion of passivating and non:passivating steel and alloy in
sea water.] Mikrobiologicheskii Zhurnal (1984) 46 (I) 1820 [Ru, en, 10 ref., I graph] Physico-Mechan. lnst., Odessa,
USSR.
Three cultures of bacteria were isolated from materials
exposed to sea water of Odessa Bay, USSR. Two belonged to
the genus Bacterium and I to the genus Pseudomonas. Steel
and alloy materials showed considerable differences in the
pattern of corrosion behaviour. In media with bacteria the
corrosion processes of unpassivating steel were inhibited
whereas those of passivating metals became more intensive.

STONE AND CONCRETE

1293 MASON, D. Bacteria eat out a cooling tower's
·heart. New Scientist (1984) No. 1413,28 [En]
1288
ZEDEN, H. H.; KHETIBI, A.; SALAMA, A. A.;
Bacteria that feed on concrete and stone may have
EL-TA YEB, 0. M. Microbial contamination of certain nonplayed a part in the collapse of a cooling tower in northwest
sterile pharmaCeutical raw materials. II. Contamination with
England in Jan. 1984. Research in W. Germany on bacterial
bacteria of potential health hazard. Egyptian Journal of
attack of ferro-concrete structures and in the UK at Princes
Microbiology (1982) 17 (1-2) 151-183 [En, ar, 14 ref., 12
Risborough Lab. on bacterial attack of stone, is described.
tab.] Dep. Microbiol., Cairo Univ., Cairo, Egypt.
119 pharmaceutical raw material samples from
KLAUSNER, A. Microbes to clean up marble?
1294
chemical, animal, plant or other origin were examined for
Rio/Technology (1984) 2 (9) 757 [En]
the presence of bacteria of potential health hazard. The
Laboratory tests on small pieces of gypsum-encrusted
different contaminants and their percentages are presented.
marble have begun to .test the theory that under anaerobic
Generally there was a low incidence of pathogenic organisms.
conditions, and with petroleum as feedstock, Desulfovibrio
There is no correlation between the total aerobic bacterial
may be able to convert the black gypsum crust that forms on
count of the raw materials and the incidence of pathogenic
marble monuments back into the original calcite.
microorganisms in them. With a few exceptions, it appears
that there is no correlation between the incidence of
pathogenic microorganisms in raw materials examined and
CONSTRUCTIONS
that previQusly reported for pharmaceutical preparations.
See also abst. 1278
1289
SHARPELL, .F.; MANOWITZ, M. Preservation of
cosmetics. In Disinfection, sterilization and preservation
Works of Art, Museum Specimens and Books
[edited by Block, S.S.j. Philadelphia, Pa., USA; Lea &
Febiger (1983) Ed.3, 589-607 [En, 223 ref.]
See also absts. 1294, 1324
The microbial contamination of cosmetics is described.
Specific compounds used as preservatives are detailed.
1295 CYMOREK, S. [Insect pests in wooden art objects and
antiques in Europe. l. General aspects,list of insect pests,
1290
HAPPEL, J. A. Antimicrobial preservath·es in
relations to wood quality. 2. Isoptera. 3. Coleoptera:
pharmaceuticals. In Disinfection, sterilization and
Anobiidae. Lyctidae. Bostrychidae. 4. Cerambycidae.]
preservation [edited by Block, S.S.j. Philadelphia, Pa., USA;
Schadinsekten in Kunstwerken und AntiquiHiten aus Holz in
Lea & Febiger (1983) Ed.3, 579-588 [En, 78 ref.]
J;uropa. Teil 1: Allgemeines, Einordnung der Schadinsekten,
The 2 most -important functions of antimicrobial
Ubersicht und Beziehungen zur Holzbeschaffenheit. Teil 2:
preservatives in pharmaceutical products are protecting the
Spezielles; Termiten (lsoptera). Teil 3: Kafer (Coleopter),
consumer from microbial contamination and maintaining
Familien: Nagetiere, Splintholzkiifer, Bohrkafer. Teil 4:
potency and stability. The requirements of regulatory
Bockkiifer. Holz-Zentralblatt (1984) 110 (42; 44; 45; 54)
agencies and methods of determining the efficacy of
638-641; 660-661; 685-688; 849-852, 854 [De, en, 213 ref.,
preservatives are described. The properties, uses and
II pl. BLL] Desowag-Bayer Holzschutz GmbH,
limitations of specific compounds used. as preservatives are
Krefeld-Uerdingen, German Federal Republic.
reviewed.
A comprehensive review of major pests. A table is
1291
AKERS, M. J.; BOAND, A. V.; BINKLEY, D.
presented in part I listing pests, and timber types and
A. Prerormulation method for parenteral preservative
conditions under which attacked, with notes and references.
efficacy evaluation. Journal of Pharmaceutical Sciences
Detailed treatments (morphology, distribution, natural
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history, evidence of attack) are given of the following species
of importance in central Europe: (in part 2) Kalotermes
flavicollis, Reticulitermes /ucifugus, R. /uc1jugus santonensis
[R. santonensisj; (in part 3) Ptilinus pectinicornis,

0/igomerus ptilinoides, Anobium punctatum, Coe/ostethus
pertinax [Anobium pertinax}, Priobium carpini fTrypopitys
carpini}, Nicobium castaneum, N. hirtum, Xestobium
rufovi/losum. Lyctus brunneus; (in part 4) Hesperophanes
cinereus, Stromatium fulvum, Hylotrupes bajulus, and
Chlorophorus pi/osus {C. annularisf.
1296 CRIPPA, A. [Fungi isolated from mural paintings in
old churches of Pavia.] Atti della Societii Italiano di

Scienza Naturali e del Museo Civico di Storia Naturale di
Milano (1983) 124 (1/2) 3-10 [It, en] Cent. Micologia
Medica R. Ciferri P. Redaelli, Univ. Studi, 27100 Pavia,
Italy. From Abstracts on Mycology 18(8). 18736.
Investigations on the mycoflora isolated from 25 mural
paintings from 1 churches of Pavia arc presented. The
isolates fell into 13 genera and 18 spp. Cladosporium
cladosporioides, C. cucumerinum, Aspergillus niger,

Penicillium frequentans, P. oxalicum, Epicoccum

C. coremioides was implicated in the excessive build
up of slime causing physical obstruction of piping. The
fungus was found to grow at the acetone levels found in the
acetone recovery system. The temperature and pH of the
system also favoured growth.

1301
RENHAO, L.; CHANGSONG, X.; Qt, L.; SHUE, B.;
HUICHANG, C.; FURONG, W. (A survey of harmful microbes
in desalting water systems of Beijing Heat and Power
Station.] Acta Microbiologia Sinica (1984) 24 (2) 171-180
[Ch, en, 22 ref., 7 fig., 2 lab.] lnst. Microbial., Academia
Sinica, Beijing, China.
It was established that biofouling was due to serious
pollution of the water source by organic substances which
provided nutrients for microbial growth. The high pH of the
water influenced the bactericidal efficiency of chlorine.
Microbial counts increased from Nov. to April. Seven strs. of
slime-forming bacteria, 10 strs. of fungi, one sulphatereducing bacteria and 2 strs. of iron bacteria have been
isolated from microbial films and identified.

purpurascens and Fusarium oxysporum had the highest
incidence. The deterioration of the frescoes, the saprophytic
fungi and the climatic conditions are discussed.
Aquatic surface fouling - marine and freshwater
Structures and Vehicles

See also absts. 1276-1277
See also absts. 1292. 1418
Transport systems

See also absts. 1095-1096, 1300-1301
1297 WHITEHEAD, P. G.; HOMBERGER, G. M. Modelling
algal behal'iour in the River Thames. Water Research (1984)
18 (8) 945-953 [En, 27 ref., 7 fig.] Jnst. of Hydrology,
Wallingford, UK.
Algae affect the taste and smell of water and pose
considerable filtration problems at water treatment plants. In
a collaborative study with the Thames Water Authority,
algal models have been developed for the River Thames. The
non-linear processes controlling algal growth are examined
using a generalised sensitiVity analysis technique and the
dominant parameters controlling system behaviour are
identified. The extended Kalman filter is then used to
estimate these important parameters.
1298 WHARFE, J. R.; TAYLOR, K. S.; MONTGOMERY, H.
A. C. The growth of Cladophora glomerata in a river
receiving sewage effluent. Water Research (I 984) 18 (8)
971-979 [En, 12 ref., 5 fig., 3 tab.] Southern Water
Authority, Kent Div., Capstone Road, Chatham, Kent, UK.
A considerable improvement in the natural flora of the
River Great Stour has occurred since the mid-1960s when
dense growths of Cladophora glomera/a dominated sections
of the river with the disappearance of some rooted
macrophytes. Cladophora growths in the river in response to
changing river conditions and sewage treatment operations
during a thirty year period are reviewed. A vegetation
mapping programme undertaken from 1978 to 1982 to assess
the innuence of a sewage treatment works discharged on the
growth of the filamentous alga has shown that previous
recommendations to reduce dissolved phosphorus concn in the
final effluent need not be implemented.

FOULING
1299 LEWIN, R. Microbial adhesion is a sticky problem.
Science (1984) 224 (4647) 375-377 [En]
Microbial adhesion can be divided into 2 phases: the
mechanism(s) of initial adhesion and the ecology of the
established biofilm. The mechanism of initial adhesion may
be described by a mathematical model known as DLVO
theory. As microorganisms produce exoccllular adhesion
polymers it is clear that a full understanding of biofilms
depends on a fuller understanding of polymer gels. Work on
the alteration of microbial metabolism when attachment to
substrata occurs, is discussed.
1300 MEYERS, A. J., JR. Involvement of Cephalosporium
coremioides in b~ofouling of an acetone recm:ery system.
Mycologia (1984) 76 (2) 351-353 [En, 12 ref.] Tennessee
Eastman Company, Div. Eastman Kodak Company,
Kingsport, Tenn. 37662,USA.

1302 STANLEY, P. M. Factors affecting the irreversible
attachment of Pseudomonas aeruginosa to stainless steel.
Canadian Journal of Microbiology (1983) 29 (II) 1493·
1499 [En, fr, 19 ref.] Economics Lab. Inc., Osborn Building,
St. Paul, Minnesota 55102, USA.
The ability of attached bacteria to contaminate
materials can be a problem in food processing plants and in
dairy equipment. To understand the interaction between
bacteria and surfaces, the irreversible attachment of
Pseudomonas aeruginosa to a common surfacing material
was studied. When brought into contact with stainless steel,
cells began to attach in less than I min and the number
adhering increased with time. An important physiological
variable in attachment was cell motility, since adherence
decreased at least 90% when flagella were removed by
blending. Cell viability was less important since adherence
decreased only 50% when the 'number of viable cells was
reduced 4.7 Jogs by heating or formaldehyde treatment.
Significant environmental variables included turbulence and
ionic strength. Attachment of motile cells was reduced 90%
by agitation, although agitation had little effect on adherence
of non-motile cells. Both motile and non-motile cells adhered
poorly in distilled water with attachment increasing as CaCh
or NaCl concn. increased to 10 mM. At 100 mM, attachment
decreased. Viable cells, both motile and non-motile, adhered
best at a pH of 7-8, whereas non-viable cells attached most
rapidly at a low pH.

1303

MAYACK, L. A.; SaRACCO, R. J.; WILDE, E. W.;
D. H. Comparative effectiveness of chlorine and
chlorine dioxide biocide regimes for biofouling control. Water
Research (1984) 18 (5) 593-599 [En, 23 ref., 4 fig.] Dcp.
Bioi., Rensselaer Polytech. Inst., Troy, NY 12181, USA.
The effectiveness of chlorine (Cl2) and chlorine dioxide
(CI02) in controlling biofouling of 304L stainless steel heat·
exchanger tubing was compared using an experimental
trough system. Metal specimens in all troughs receiving
biocide treatment were much less fouled than those in the
trough receiving no biocide. Continuous application of Cl2 at
about 0.15 p.p.m. was more effective than four 15-min l
p.p.m. Ch applications per day. Both of these treatment
regimes were more effective than a dose of about I p:p.m.
for I hjday. Use of a dispersant in combination with Ch
showed no significant reduction in the amount of biofouling
material accumulation, although a difference in the texture
of this material was observed. Unlike the Ch results, lowlevel continuous CI0 2 treatment at 0.15 p.p.m. resulted in
biofouling similar to that when I p.p.m. of Ci0 2 was used for
I hjday. Overall, Cl0 2 was significantly (p < 0.05) more
effective than Ci 2•
POPE,

!
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BIODETERIORATION ORGANISMS
See also abst. l/08
Bacteria

See also absts. 1093, 1097, 1099, 1107, 1109, 1113, 1117,
l/43, l/86, l/91, 1220, 1222-1223, 1229-1234, 1236-1237,
1239, 1241, 1243, 1245, 1247-1249, 1253, 1255-1257, 1259,
1293, 1302, 1404
HANNINEN, M. L.

[Survival o.f Campylobacter
Overlevande av
Campylobacter jejunifcoli i niigra livsmedel och vattcn. In
XIV Nordiske Veterinaerkongres, Kebenhavn, 6.-9. juli 1982,
rapporter. Copenhagen, Denmark (I 982) 220·222 ISBN 8787070-00-6 [Sv, 8 ref.] Dep. of Food Hygiene, CoiL of Vet.
Med., Helsinki, Finland.
Survival of Campylobacler jejunifcoli in meat, other
foods and water is discussed with reference to the literature.
The organism is highly sensitive to NaCI at ~ 1%. It survives
better at refrigerator temp. than at room temp. In milk it is
destroyed by pasteurization for ;;.. 10 s.
1304

jejuni/coli in food and water.]

1305 MAGDOUB, M. N. 1.; SHEHATA, A. E.; El·SAMRAGY,
Y. A.; HASSAN, A. A. Interaction of heat shock,
manganese, L-alanine, }5'-alanine and nisin in spore
germination of some psychrotrophic Bacillus strains in milk.
In Proceedings of the Sixth International Congress of Food
Science and Technology, Vol. 2 [edited by McLoughlin, J.
V.; McKenna, B. M.j. Dublin, Irish Republic; Boole Press
Ltd. (1983) 79-80 ISBN 0-906783-26-7 (hardback) [En, also
ISBN 0·906783-27-5 (paperback)] Food Sci. Dep., Ain
Shams Univ., Shoubra Khaima, Cairo 13769, Egypt.
Stimulation of bacterial spore germination allows
conventional pasteurization to reduce milk spore counts to
low levels. Sublethal heat shock (65-85°C, no holding)
markedly stimulated germination of Bacillus cereus, B.
pumilus, B. badius and B. licheniformis spores. After heat
shock at 85°C, holding at 37°C for 30 min in the presence
of I mM Mn, 0.1% L-alanine and 0.1% /l·alanine achieved
optimum spore germination for B. cereus and B. pumilus.
Spore germination of B. badius and B. licheniformis was
optimum in the presence of 0.1 mM Mn and nisin.

I

1306 TSUYUMU, S.; CHATTERJEE, A. K. Pectin lyase
production in Erwinia chrysanthemi and other soft-rot
Erwinia spp. Physiological Plant Pathology (1984) 24 (3)
291-302 [En, 50 ref., 3 fig., 3 tab:] Dep. Pl. Path., Kansas
State Univ., Manhattan, Kans. 66506, USA.
Pectin lyase was present in variable amounts in
mitomycin C-induced lysates of 20 E. chrysanthemi strs. In
the KS612 str., pectin lyase activity and the temperate
bacteriophage (Erch 12) titre increased upon incubation of
the Cultures with mitomycin C; in these cultures pectate
lyase activity remained at a basal level. Conversely, pectate
lyase, but not pectin lyase, was induced with partiallyesterified (citrus) pectin or polygalacturonate. The addition
of rifampicin to mitomycin C-treated cultures prevented
pectin lyase production. Pectin and· pectate lyases were
resolved by non-equilibrium pH gradtent electrophoresis.
Thus, the 2 lyases of this str. appeared to be distinct mol.
species, the production of which is differentially regulated.
Pectin lyase production and cellular lysis were also observed
in mitomycin C-treated cultures of E. carotovora ssp.
atroseptica and ssp. carotovora. The level of pectin lyase
generally was higher in E. carotovora ssp. carotovora than in
other E. spp. It was concluded that pectin lyase production is
a trait common to most soft-rot-causing E. spp.
1307
KEllER, L. C.; MAXCY, R. B. Effect of
physiological age on radiation resistance of some bacteria
that are highly radiation resistant. Applied and
Environmental Microbiology (1984) 47 (5) 915-918 [En, 17
ref., 6 fig., I tab.] Dep. Food Sci. Techno!., Nebraska Univ.,
Lincoln, Neb., USA.
Micrococcus radiodurans. Micrococcus sp. isolate C~3
and Moraxella sp. isolate 4 were studied for variation to
radiation resistance. Stationary-phase cultures of M.
· radiodurans and isolate C-3 were much more resistant to
gamma radiation than were log-phase cultures. This pattern
was reversed for isolate 4. The hypothesis that growth rate
affects radiation resistance was tested, and results interpreted
in the light of the probable confounding effect of methods
used to alter growth rates of bacteria. Results indicate that

dose-response experiments should be designed to measure
survival during the most resistant growth phase of the
organism under study. It is suggested that this timing is
particularly important when extrapolations of survival results
might be made to potential irradiation processes for foods.
1308 RINGO, E.; STENBERG, E.; STROM, A. R. Amino
acid and lactate catabolism in trimethylamine oxide
respiration of Alteromonas putrefaciens NCMB 1735.
Applied and Environmental Microbiology (1984) 47 (5)
1084-1089 [En, 33 ref., 4 fig., 2 tab.] Inst. Fisheries, Troms0
Univ., N-9001 Tromse, Norway.
The nonfermentative A. putrefaciens grew
anaerobically in defined media with trimethylamine oxide as
external electron acceptor. With simple amino acids and
lactate (which are common extractives of fish) the organism
grew profusely and the anaerobic growth was accompanied
by a massive accumulation of the volatile bases
trimethylamine and NH 3, known to produce· off-flavours.
Cysteine was among the preferred substrates for anaerobic
growth of A. putrefaciens and equimolar amounts of H 2S
were formed durings it degradation. Growth with formate as
substrate indicated that the reduction of trimethylamine
oxide to trimethylamine was coupled with energy
conservation by a respiratory mechanism.
1309

STENBERG, E.; RINGO, E.; STROM, A.

R. Trimethylamine oxide respiration of Alteromonas
putrefaciens NCMB 1735: Na+ Rstimulated anaerobic
transport in cells and membrane ,·esicles. Applied and
Environmental Microbiology (1984) 47 (5) 1090-1095 [En,
29 ref., 4 fig., 1 tab.] Inst. Fisheries, Tromse Univ., N-9001
TromsiJ, Norway.
A. putre/aciens required the presence of NaCI for
anaerobic growth with serine, cysteine and formate as
substrate and trimethylamine oxide as external electron
acceptor. When lactate was substrate, the organism grew
equally well in the absence of NaCI. Data suggested that
participation in transport processes was ...the only vital
function of Na+ in A. putrefaciens. Reduction of
trimethylamine oxide appeared to be coupled with a
themiosmotic mechanism of energy conversion.
1310 GRECZ, N.; El-ZAWAHRY, Y. A. Effect of radiation
and freezing on [3H]DNA of Yersinia enterocolitica. Applied
and Environmental Microbiology (1984) 47 (5) 1101-1105
[En, 27 ref., I fig., 3 tab.] Microbial Biophysics Lab., Bioi.
Dep., Illinois Ins!. Techno!., Chicago, Ill. 60616, USA.
Freezing of the enteropathogenic bacterium Y.
enteroco/itica to -18° and -75°C caused 7 and 42% cell
death, respectively, and 0.329 and 0.588 single-strand breaks
per 108 daltons of DNA, respectively, while radiation to one
D10 dose (10% cell survival) combined with freezing to 2 to
o•, -18°, and -75°C induced 0.05, 0.75 and 5.04 single·
strand breaks at -18° and -75°C is contrary to expectation
and seems to be due to arrest of repair of single-strand
breaks by these low temperatures.
TORTORA, J. C. 0. Alternative medium for
1311
Clostridium perfringens sporulation. Applied and
Environmental Microbiology (1984) 47 (5) I I 72-1174 [En,
11 ref., 5 tab.] Ins!. Gonzago da Gama Filho, Gama Filho
Univ., CEP 20740, Piedade, Rio de Janeiro, Brazil.
A medium containing 0.5 g thiotone peptone, 0.3 g
soluble starch, 0.02 g MgS0,.7H,O, 0.9 g Na 2 HP04 .2H 20,
I 00 ml distilled water and, optionally, 166 ~g dichloridric
thiamine supported sporulation of 138 of 141 C. perfringens
strs. Comparatively this medium gave a greater percentage of
sporulation than five other media described previously.
JOHNSON, K. M.; BUSTA, F. F. Heat-induced
1312
temperature sensitivity of outgrowing Bacillus cereus spores.
Applied and Environmental Microbiology (1984) 47 (4)
768-774 [En, 34 ref., 9 fig.] Dep. Food Sci. Nutr.,
Minnesota Univ., St. Paul, Minn. 55108, USA.
Inactivation of B. cereus spores during cooling (10°
C/h) from 90°C occurred in two phases. One phase occurred
during cooling from 90 to 80°C; the second occurred during
cooling from 46 to 38°C. In contrast, no inactivation
occurred when spores were cooled from a max. temp. of
80°C. Inactivation of spores at a constant temp. of 45°C was
induced by initial heat treatments from 80 to 90°C. The
higher temp. accelerated the rate of inactivation.
Germination of spores was required for 45°C inactivation to
occur; however, faster germination was not the cause of
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accelerated inactivation of spores receiving higher initial heat
treatments.

spp. are maintained, both with several varieties. The variable
sp. R. oryzae is described. Numerous older taxa are treated
as synonyms. Keys to the accepted taxa arc provided.

Fungi

1319 SCHIPPER, M. A. A.; STALPERS, J. A. A revision of
the genus RhiZopus. II. The Rhizopus microsporus~group.
Studies in Mycology (1984) No. 25, 20-34 [En, II ref., 5
pl., I tab.] Centraalbureau voor Schimmelcultures, Baarn,
Netherlands.
In this revision of the complex around R. microsporus
2 spp. arc recognized, R. homothal/icus and R. microsporus.
the latter with the 3 additional vars. chinensis, o/igosporus
and rhizopodiformis.

See also absts. 1100, 1146-1147, 1153, 1176, 1183, 11911192, 1195, 1202, 1208-1209, 1213-1215, 1217, 1222, 1225l~lmiM~Iml~l-1-13~1~1~

1335, 1340, 1404
1313 IVANOV A, A. M. [Studies on the stability of cultural
and morphological features of Alternaria. alternata (Fr.)
Keissler ISolated from non-metal materials.] Miko/ogiya i
Fitopatologiya (1984) 18 (2) 94-98 [Ru, 12 ref.] Komarov
Bot. Inst., Leningrad, USSR.
The stability of cultural and morphological features of
4 strs. (I and 2 isolated from rubberized cloth and 3 and 4
from fluorine plastics) of A. alternata was investigated on
different media. Cultures were maintained in the thermostat
at 23-25°C. All strs. grew well on Czapek-Dox, wort and
potato-glucose agar containing the sources of carbon and
nitrogen. DifFerences of strs. on different media appeared in
the structure and colour of colonies, in the formation of
substrate mycelium and in features of aerial mycelium, in
the size and form of conidia, in the presence and length of
aerogenous growth and in the number of cross end
longitudinal septa.
1314
STALPERS, J. A. A revision. of the genus
Sporotrichum. Studies in Mycology (1984) No.24, 105 pp.
[En, 156 ref., 14 fig .. 3 tab.] Centraalbureau voor
Schimmelcultures, Baarn, Netherlands.
1315 SMITH, M. T.; GRINSVEN, A. M. VAN Dekkera
anoma/a sp. nov., the teleomorph of Brettanomyces anonalus
from spoiled soft drinks. Antonie van Leeuwenhoek (1984)
50 (2) 143-148 [En, 6 ref., 4 fig., I tab.] Centraalbureau
voor Schimmelcultures, Lab. Microbial., Delft Univ.
Techno!., Delft, Netherlands.
A new ascogenous yeast sp., D. anomala. is described.
The str. studied were isolated from spoiled soft drinks. This
sp. differs morphologically and physiologically from the spp.
presently accepted in the genus Dekkera by the formation of
blastese and the ability to ferment lactose.
1316
MAHMOUD, M. 1.; EL-MOKADEM, M. T.;
KHAIRALLA, Z. H. The effect of the growth medium on the
levels of carbohydrates and proteins in some osmotolerant
yeasts. Egyptian Journal of Microbiology (1982) 17 (1-2)
81-90 [En, ar, 26 ref., 4 fig.] Bot. Dep., Univ. Coli. for Girls,
Ain Shams Univ., Heliopolis, Cairo, Egypt.
Both of the osmotolerant yeasts Saccharomyces rouxii
and Debaryomyces hansenii together with baker's yeast
Saccharomyces cerevisiae were grown aerobically and
anaerobically on media, their water activity was regulated
either by glycerol or sodium chloride. Levels of the total
carbohydrates and proteins for cells grown on these media
were determined. In most cases, total carbohydrates and
proteins decreased in S. cerevisiae with reduction of water
activity of the growth media. Levels of total carbohydrates
and proteins in S. rouxii and D. hansenii showed a reciprocal
relatwnhip.
1317 0LUTIOLA, P. 0.; 0KONKWO, V. A. Galacturonic
acid as a carbon source for growth of Aspergillus jlavus.
Indian Phytopathology (1982) 35 (3) 423-427 [En, 21 ref.,
4 fig., 3 tab.] Dep. Microbial., Univ. lfe, Nigeria.
Optimal growth of A. flavus occurred at 35•C and at
pH 6.0 in liquid nutrient medium containing galacturonic
acid as the sole source of carbon. The apparent Km for the
absorption of galacturonic acid by A. flavus was 1.3 X I o- 2
M, and its uptake was inhibited by p-chloromercuriben:zoate
(I mM), mercuric chloride (30mM) and 2,4-dinitrophenol
(lmM). During utilization of galacturonic acid, mannose,
arabitol, mannitol, myoinositol and trehalose were detected in
the mycelium. Utilization of galacturonic acid was
particularly good when the sole nitrogen source was tryptone
or glutamic acid.
ScHIPPER, M. A. A. A revision of the genus
1318
Rhizopus. I. The Rhizopus stolonifer-group and Rhizopus
oryzae. Studies in Mycology (1984) No. 25, 1-19 [En, 42
ref., I pl., 3 fig., 2 tab.] Centraalbureau voor
Schimmelcultures, Baarn, Netherlands.
The genus is revised, mainly using strs. maintained in
the CBS culture collection. In the R. sto/onifer group only 2

Algae and Lichens

See also absts. 1297-1298
Insects

See also absts. 1102, /148, 1155-1158, 1167-1170, 1228,
1261, 1265, 1275-1278, 1280, 1282, 1295, 1336-1338
1320 0HGUCHI, Y.; SUZUKI, H.; TATSCKI, Si FUKAMI, J.
I. [Lethal effect of oxygen absorber (Ageless-) on set·eral
stored grain and clothes pest insects.] Japanese Journal of
Applied Emomology and Zoology (1983) 27 (4) 270-275
[Ja, en, 15 ref., 5 fig.] Insect Physiology and Toxicology
Laboratory, Institute of Physical and Chemical Research,
Wako, Saitama 351, Japan.
Studies in Japan showed that an oxygen absorber
(Ageless) that is widely used to protect stored foods from
oxidation or fungal infection, was also lethal to the storedproducts pests Sitophi/us zeamais Motsch., Tribolium
castaneum (Hbst.), Callosobruchus chinensis (L.) and
Ephestia cautel/a (Wik.) and the fabric pests Tinea
pellionella (L:) and Anthrenus verbasci (L.) when they were
kept in oxygen-barrier packages containing the oxygen
absorber and their food source. Complete mortality of the
eggs of S. zeamais was only obtained after 12 days'
treatment, but other stages of this species and all stages of
the other species were killed more quickly. Exposure to
sublethal concentrations of the oxygen absorber delayed adult
emergence in S. zeamais.
1321 SRIVASTAVA, U. S.; SRIVASTAVA, R. C. The effect
of age of treatment and dose of juvenoid on the nature of
juvenoid-induced larval~pupal intermediates of certain stored
grain insects. Journal of Entomological Research (1982) 6
(I) 25-36 [En, 33 re(., 3 fig.] Department of Zoology,
Allahabad University, Allahabad 211002, India.
Laboratory studies were carried out in India to
determine the effect of insect age and treatment dose on the
nature of juvenoid-induced larval-pupal intermediates of the
stored-grain pests Corcyra cephalonica (Stnt.). Ephestia
cautella (Wik.), Tribolium castaneum (Hbst.) and
Trogoderma granarium Everts. The juvenoids used were
epofcnonanc (Ro 10-3108/018), Ro 6-9550 [methyl 7-ethyl9-(3-ethyl-3-methyloxiranyl)-3-methyl-2,6-nonadienoa te] and.
triprcnc (ZR-619). In all 4 species, treatment of young
larvae resulted in more pupal characters than larval
characters in the intermediates and that of older larvae in
more larval characters. At any age, treatment with higher
doses led to more larval characters in the intermediates than
that with lower doses. Intermediates of all 4 species were
non-viable. The abdominal prolegs were the parts of the body
of the lepidopterous species most affected by
trcatment,followed by the posterior abdomen, thorax, wings.
and head appendages and mouthparts. The eyes were most
affected in the coleopterous species, followed by the head
appendages and mouthparts, thorax, legs. wings and posterior
abdomen.
1322 YADAV, T. D.; SINGH, S.; KHANNA, S. C.; PAWAR,
C. S. Toxicity of dusts of organophosphorus insecticides
against stored product beetles. Indian Journal of
Entomology (1983) 45 (3) 247-252 [En, 8 ref.] Division of
Entomology, Indian Agricultural Research Institute, New
Delhi-110012, India.
A laboratory study was carried out in India to
determine the toxicity of 8 insecticidal dusts to adults of the
stored-product pests Sitophi/us oryzae (L.), Rhyzopertha
dominica (F.), Tribolium castaneum (Hbst.), Latheticus
oryzae Waterh., Lasioderma serricorne (F.), Stegobium
paniceum (L.), Callosobruchus macu/atlls (F.) and C.
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chinensis (L.) and larvae of Trogoderma granarium Everts.
On the basis of the LC50s, phoxim (Baythion) and etrimfos
were most effective and suitable for testing on a larger scale.
S. paniceum was generally the most susceptible insect and
Tribolium castaneum the least susceptible. The order of
overall effectiveness of the test compounds was etrimfos more
than methacrifos more than phoxim more than pirimiphosrnethyl more than fenitrothion more than malathion more
than bromophos more than jodfenphos (iodofenphos).
1323
WILLIAMS, R. N.; FICKLE, D. S.; KEHAT, M.;
BLUMBERG, D.; KLEIN, M. G. Bibliography of the genus
Carpophilus Stephens (Coleoptera: Nitidulidae). Research

Circular, Ohio Agricultural Research and Development
Center (1983) No. 278, 95 pp. [En, 67 pp. of ref.] Ohio
Agricultural Research and Development Center, Ohio State
University, Wooster, OH 44691, USA.
Species of the nitidulid genus Carpophilus occur in all
the faunal regions of the world, the great majority occurring
in the tropics. There are currently 191 species throughout the
world, 32 of which are found in the USA. Many species of
the genus are among the most destructive insect pests of ripe
fruits and dried fruits. Their persistence as nuisance pests in
canning factories and other food processing areas is well
documented. The commonest pest species are cosmopolitan in
distribution, probably having been spread through
international commerce. The authors give a bibliography of
Carpophi/us. There are 67 pages of references, a list of the
species and their distribution, a species finder (an
alphabetical list of species that arc no longer valid but were
formerly species or varieties) and a subject index (including
species).
1324 MONTE, G. DAL [Antiquity of the spread of stored
cereal insects.] Antichit<l della diffusione degli insetti dci
cereali immagazzinati. In Atti XII Congresso Nazionale
Italiano di Entomologia, Roma 5-9 novembre 1980. Volume
II. Rome, Italy; Accademia Nazionalc Italiana di
Entomologia (1983) 491-494 [It, en, 7 ref.] Gabinetto
Analisi Entomologiche, MAF, Rome, Italy.
Species of insect pests of cereal grains and other stored
foodstuffs existing today that have been identified from
Pharaonic tombs in Egypt and from Roman remains
excavated in Italy and the UK are reviewed and listed. The
distribution of these species is shown to have been far more
widespread in ancient times than had previously been
thought, and the implications of this for current
zoogeographical studies are discussed.
1325 NEERJA; UPADHYAY, K. D. Screening of certain
amino acids as possible sterilants against rice moth, Corcyra
cephalonica Stain!. Bulletin of Grain Technology (I 982,
20 (I) 37-42 [En, 7 ref.] Department of
reed. 1984)
Entomology, C.S. Azad University of Agriculture &
Technology, Kanpur-208002, Uttar Pradesh, India.
Nineteen amino acids were tested by a pupal dipping
method in the laboratory in India as possible sterilants for
Corcyra cephalonica (Stnt.). The percentage sterilities caused
by ornithine, a-glutamine, valine, serine and alanine at nontoxic concentrations which permitted more than 60% adult
emergence were 79.43, 98.16, 92.93, 94.67 and 79.16,
respectively. The other compounds caused only partial
sterility or increased fertility.
1326

LEKHA, C.; PANDEY, V. K.; SRIVASTAVA, A. K.;
K. Relath·e toxicity of some insecticides to the
adult of Callosobruchus chinensis Linn. Bulletin of Grain
Technology (1982, reed. 1984) 20 (I) 60-61 [En, 3 ref.]
Department of Zoology, D.B.S. College, Kanpur, India.
In tests of 6 insecticides applied topically to adults of
Callosobruchus chinensis (L.) in the laboratory in India,
malathion was 4.7087, carbaryl 3.6391, trichlorfon 3.5083,
phoxim 3.4811 and fenitrothion 2.8642 times as toxic,
respectively, as lindane.

SINGH, A.

1327
SHARMA, S. P.; DEORA, R. K. Study on sex
pheromones in Sitophilus oryzae (L.) (Coleoptera:
Curculionidae). Journal of Animal Morp_ho/ogy and
Physiology (1982, reed. 1984) 29 (1/2) I-8 lEn, 15 ref., I
fig.] Department of Biology, Guru Nanak Dev University,
Amritsar-143005, India.
A laboratory study was carried out in India on sex
pheromones and responses to them in the stored-product pest
Sitophilus oryzae (L.). Bioassays showed that pheromones
were present in females and attracted only males. The
abdominal region was thought to be the site of pheromone

production. The sensilla sensitive to the pheromone were
distributed on the antennae of the males and concentrated on
the clubs. Extracts from females in ethylene dichloride
showed significant attraction to males only at concentrations
of 0.1-10.0 female equivalent, while extracts in solvent ether
were considerably more active at concentrations as low as
0.000 I female equivalent.
1328
PRICE, N. R. Carboxyesterase degradation of
malathion in vitro by susceptible and resistant strains of
Tribolium castaneum (Herbst) (Coleoptera, Tenebrionidae).
Comparative Biochemistry and Physiology, C (1984) 77 (I)
95-98 [En, I 7 ref., I fig.] MAFF Pest Control Chemistry
Department, Slough Laboratory, Berks, United Kingdom.
Malathion monoacid was found to be the major
metabolite of malathion produced in vitro by homogenates of
susceptible and resistant Tribolium castaneum (Hbst.).
Slightly increased production of this metabolite was detected
in a malathion specific resistant strain. In all strains,
monoacid formation was inhibited by triphenyl phosphate.
Partial purification of the enzymes responsible failed to
indicate a significant increase in enzyme levels in .the
resistant strain.
1329
KARNAVAR, G. K. Influence of environmental
factors on the development of noxious insect: Trogoderma
granarium, and its control by synthetic hormones. Memoires

de Ia Societe d'Histoire Naturel/e de /'Afrique du Nord
(1983) No. 13, 217-225 [En, 14 ref., 3 fig.] Institut de
Biologic Animate, Univcrsite d'Oran, Algeria.
Laboratory studies on Trogoderma granarium Everts,
reared on crushed wheat in Algeria, showed that the grain
pest had a larval stage lasting 26.62 days for males and 30.9
days for females at 34.36•C and 70% RH. Diapause was
induced by environmental factors such as low
temperature,crowding or food shortage. Larvae in diapause
were able to live for 2-3 years without feeding, if no food
was available. When food was present, the larvae
accumulated large amounts of metabolites in the fat.,.body
before diapause and gave rise to adults that produced an
average of 96 eggs each, as compared with 53 eggs for nondiapause larvae. Preliminary experiments with the insect
growth regulator methylenedioxyphenyl 6,7-epoxygeranyl
ether [ 5- [ [5-( 3,3-dimethyloxiranyl)-3-methyl-2-pentenyl]oxy ]1,3-henzodioxole] indicated that at 2 l'g/larva or more it
could be a useful means of control by preventing normal
growth and metamorphosis.
1330 STELLER, S. D.; LABOSKY, P. Antitermitic properties
of cellulose pads treated with bark extractives. Wood and
Fiber Science (1984) 16 (I) 106.114 [En, 18 ref.] For.
Resources Lab., Pennsylvania State Univ., University Park,
PA I 6802, USA.
Bark samples were collected from eleven species: Pinus

strobus, P. virginiana, Tsuga canadensis, Quercus alba, Q.
velutina, Q. prinus, Sassafras a/bidum, Juglans nigra, Carya
ovata, Liriodendron tulipifera, and Robinia pseudoacacia.
Cellulose paper pads (unbleached kraft) were treated with
one of two bark extracts, A:H:W [acetone: hexane: water] or
1% NaOHfNa,S, at 0.16, 0.67, and 0.83 gfml and evaluated
for antitermitic properties. Complete termite mortality was
observed after 4 weeks for paper pads treated with A:H:W
bark extracts from Q. prinus, P. strobus, C. ovata, and S.
albidum for both the 0.67 and 0.83 gfml treatments. In
addition, no termite survival was observed for paper pads
treated with the A:H:W bark extracts from the species Q.
alba, L. tulipifera, and T. canadensis for the 0.83 gfml
treatment. Termite survival was observed for paper pads
treated with A:H:W. extracts at 0.16 gfml and with alkali
extracts at 0.16, 0.67, and 0.83 gfml for all bark species
eXamined. No significant difference in termite mortality was
observed between A:H:W bark extracts obtained from fresh
or 1-year-old harvested bark. Feeding preference trials
indicate that termites arc attracted to A:H:W extracts
obtained from C. ovata and J. nigra. Antitcrmitic trials with
PCP, copper naphthenate, and bark extracts at 0.67 gfml
exhibited complete termite mortality in all cases, but the
termites consumed more cellulose treated with bark
extractives than with commercial preservatives.
Mites

See also absts. 1141, 1145, 1338
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Birds
1331

CONTROL
GABBITA, K. V.; SRIDllAR, M. I. C.; PILLAI, S.

C. Potential risk of bird-strikes to aircraft: context and
summary of an investigation from Bangalore, India.
Environmental Conservation ( 1984) 11, 173-174 [En, 7 ref.]
National Cent. for Intermedin Transport Res., California
Univ., Los Angeles, Calif. 90024, USA.
Eagles and crows were attracted to the detritus of a
primary sewage treatment plant, which enhanced the
possibility of bird strike potential to aircraft. It is
recommended that monitoring and bird-scare systems should
be used, particularly during take-off and landing of flights at
Bangalore Airport. Future construction of sewage treatment
plants and airports should be carefully planned to avoid any
potential risk of bird hazards to aircraft.
Rodents
1332 HERNANDEZ, A.; DRUMMOND, D. C. A study of
rodent damage to food iii some Cuban warehouses and the
cost of preventing it. Journal of Stored Products Research
(1984)
20 (2) 83·86 [En, 4 tab.] Lab. Central de
Cuarentena, 150 No. 2125e/21Ay25, Siboney, Ciudad de La
Habana, Cuba.
Food which remained in ·store in Cuban warehouses for
l-3 months was found .to suffer a loss due to rats and mice
of about 1% of the amount available for human consumption.
This loss was Shown to be readily preventable by standard
rodent control treatments and the subsequent use of
permanent warfarin baits. The very favourable cost benefit
ratio obtained in each of the warehouses studied
demonstrates that the value of even small proportional losses
may stilt be relatively large compared to the small cost of
effective rodent control.
1333 SULIMAN, S. M.; SHUMAKE, S. A.; JACKSON, W.
B. Food preference in the Nile rat Arvicanthis ni/oticus.
Tropical Pest Management (1984) 30 (2) 151-158 [En, 18
ref., 3 fig., 4 tab.] Pl. Protection Dep., Min. Agric.,
Khartoum, North P.O. 14, Sudan.
Individually tested A. nilolicus corisistently preferred
sorghum to wheat, groundnuts and standard laboratory food,
and whole sorghum to cracked and ground sorghum. The
addition of 5% sugar enhanced their consumption of sorghum
bait. Similar results were obtained with groups of 2-4
animals in enclosures. Whole sorghum to which 2% by
weight groundnut oil and 5% sugar had been added was
preferred over all other foods. Comparison of 0.18% zinc
phosphide baits with normal cracked sorghum to baits with
experimental whole sorghum-oil-sugar formulation suggests
that the experimental bait could be useful for attracting
more rats to bait stations.
1334 ANON. Rodent damage in the tropics can be cut.
World Crops (1984)
36 (3) 104 [En, 3 fig.] Univ.
Queensland, Brisbane, Australia.
Damage to crops by rodents is high in the tropics.
Klerat is an anticoagulant rodenticide containing the active
ingredient brodifacoum. ICI report that it shows exceptional
activity against all rodents, including those resistant to other
coagulants.

TECHNIQUES
See also absts. 1257, 1311. 1357
1335 BLOMQUIST, G. K.; STROM, G. B.; SODERSTROM,
B. Separation of fungal propagules by partition in aqueous
polymer two-phase systems. Applied and Environmental
Microbiology (1984) 47 (6) 1316·1318 [En, 7 ref., 2 fig., I
tab.] Natn. Board of Occupational Safety and Health, S-900
06 Umea, Sweden.
Conidia of Penicillium chrysogenum and P.
j1·equentans and sporangiospores of Rhizopus
rhizopodiformis, Rhizomucor pusil/us and Mucor racemosus
were subjected to partition in aqueous polymer two-phase
systems. The partition behaviour differed drastically between
the conidia of the 2 P. spp. and the sporangiospores of the 3
spp. of phycomycetes. Thts difference in partition behaviour
can be used for purification of f.ungi belonging to different
taxonomical groups.

See also absts. 1116. 1214, 1222-1223. 1261, 1276, 1280,
1303. 1320-1322, 1326. 1328-1330
1336 SOKOLOV, E. A.; BERSENEVA, R. F. [Control of
storage pests.] Zashchita Rastenii (!983) No. 8, 46-48
[Ru] Kazakhskii Nauchno-issledovatel'skii lnstitut Zashchity
Rastenii, Alma-Ata, USSR.
Following brief notes on the biology and harmfulness
of some 30 important arthropod pests of stored products in
the Kazakh SSR, USSR, information is given on the
chemical sprays and fumigants effective for their control.
The importance of optimum storage conditions for minimum
risk of infestation is emphasised.
1337
WAN, Z. G. [Brief report on fumigation with
aluminium phosphide at low rates for insect control.] Insect
Knowledge (Kunchong Zhishi) (1982, reed. 1984) 19 (I) 1113 [Ch] Food Department, Fuzhou Prefecture, Jiangxi
Province, China.
Studies were initiated in Jiangxi Province, China, in
1973 on the effectiveness of fumigation with aluminium
phosphide at low rates for the control of insect pests of
stored food products. Of 3 methods of application evaluated,
the use of tablets was considered to be the best.
;

1338
IGNATOWICZ, S. Effects of inorganic salts upon
biology· and development of acarid mites. Vll. Rapid
desiccation of the copra mite, Tyrophagus putrescentiae
(Schrank), and other mites with tricalcium phosphate and
ferric phosphate. Polskie Pismo Entomologiczne (1981, reed.
1984) 51 (3) 471-482 [En, pi, 15 ref., 3 fig.] Zaktad
Entomologii Stosowanej, lnstytut Ochrony RoSlin,
SGGW-AR, 02-766 Warsaw, Poland.
A laboratory study was carried out in Poland to
determine the effects of some water-insoluble mineral salts
on various stages of the stored-product pests Tyrophagus
putrescentiae (Schr.) and Acarus siro L. The younger stages
of both mites were more sUsceptible to finely powdered
tricalcium phosphate and ferric phosphate than the later
stages. There were only slight differences in susceptibility
between the 2 species. Inert dusts of the 2 salts were shown
to cause rapid mortality of Musca domestica L. and Apis
mellifera (L.), while larvae of Trogoderma granarium Everts
were highly resistant.
1339
ZIRNGIBL, L.
Fifteen years of structural
modifications in the field of antifungal monocyclic (.
substituted IH-azoles. Progress in Drug Research ( 1983)
27, 253-383 [En, 774 ref., 4 tab.] Siegfried AG, Zofingen,
Switzerland.
This review is a comprehensive listing, with details of
structure and biological activity of antifungal derivatives of
1H·imidazoles and I H-triazoles developed over the last 15
yr, excluding azoles with functional substituents, condensed
azoles and derivatives of phosphorus or silicon, including.
medical and veterinary antifungal agents, agricultural and
industrial fungicides. The literature review aims to include all
first patent documents and papers reporting new IH-azole-1derivatives with bactericidal, fungicidal or pesticidal
activities.
1340 MALAMA, A. A.; KALATSKAYA, l. M.; KABERDIN, R.
V.; POTKIN, V. 1.; BUSLOVSKAYA, E. E.; 0L'DEKOP, Yu.
A. [Antifungal activity of some C4-polychlororganic
compounds.J Mikologiya i Fitopatologiya (!984) 18 (2)
125-129 [Ru, 10 ref., 2 tab.]lnst. Microbial., Minsk, USSR.
Antifungal activity of 10 C4-poly-chlororg:inic
compounds against Aspergillus flavus, A. niger, A. terreus,
Chaetomium globosum, Paeci/omyces varioti, Penicillium
funiculosum, P. ochrachloron, Trichoderma viride, Candida
uti/is and Pul/ularia prototropha and their effects on
fluorine plastics were investigated. Several of these
compounds completely suppressed the growth of all cultures
used, but polychloralkadienes (1,1,2,4,4-pentachlor-1,3butadiene; 4-bromine-1, 1,3, 4-tetra-chlor-1 ,3-butadiene;
1,1 ,3,4-tetra-chlor-1 ,3-butadiene) were the most active.
Among halogen-carboxylic acids, 2-nitro-3,4,4-trichlor-3butenic acid was the most active against all cultures. Similar
results were obtained in tests on fluorine plastic materials.
Variants 3, 4 and 5 of polychloralkadicnes (as above) were
the most antiseptic and could be used at relatively low concn
in ~he prot~ction of plastic and other industrial materials
agamst fung1.

285
1341 LYR, H.; BANASIAK, L. Alkenals, volatile defense
substances in plants, their properties and activities. Acta
Phytopatho/o~ica

Acadeiniae

~scientiarum

Hungaricae

(1983) 18 (lf3) 3-12 [En, 24 ref., 5 fig., 4 tab.] lost. Pl.
Prot. Res., Kleinmachnow, German Democratic Republic.
Seedlings of barley cultivar Astacus infected with
Erysiphe graminis and wheat cultivar Strobes Dickkopf with
PuCcinia triticina [P. recondita] were treated with gaseous
alkenals in closed vessels for 24 h. The compounds were
fungitoxic but also phytotoxic. Several fungi on malt agar
were also very sensitive to gaseous 2-cthyl-2-hexenal, as were
several insects, mites and bacteria. TEM studies showed
ultrastructural changes in the membrane system in Mucor
mucedo 2 h after application of 2-ethyl-2-hexenal; the broad
biocidal spectrum of alkenals is therefore thought to be based
on an unspecific reaction with membrane-bound proteins.
Resistance to these compounds seems unlikely. Further tests
indicated the usefulness of 2-ethylhexenal and its acid in
conservation of moist plant materials, such as grain, straw,
hay and silage. The regulation of production of 2-hexenal in
plants is discussed.

BIODEGRADATION- GENERAL

•

See also abst. /445
1342 SALLEH, A. B.; SMITH, J. E. Biotechnology - a
field of research in focus. Pertanika (1983) 6 (Rev. Suppl.)
19-36 [En, 78 ref., I fig., I tab.] Dep. Biochem. Microbiol.,
Fac. Sci. Envir. Studies, Univ. Pcrtanian Malaysia, Serdang,
Selangor, Malaysia.
Biotechnology encompasses various scientific disciplines
and can be applied in the field of food, medicine, energy
production and environmental control. Research aspects that
form the core of biotechnology include enzyme technology,
fermentation tchnology, genetic engineering and plant
biotechnology. In the ASEAN region, research in
biotechnology is being encouraged. In Malaysia,
biotechnological research is focussed on traditional
fermentation processes and reutilization of waste materials.
There is also potential for research on plant biotechnology to
increase the yteld of food and energy.
1343 ZILINSKAS, R. Biotechnology in the U.S.S.R., part
I. [Review]. Bio/Techno/ogy (1984) 2 (7) 610-615 [En, 30
ref., 2 tab.] UNIDO, Vienna International Centre, A-14000
Vienna, Austria.
Biotechnology R & D facilities in the USSR are listed
and research in different areas of biotechnology is described,
including pollution control, agricultural research and
alternative protein sources such as algae utilization.
1344 ZILINSKAS, R. Biotechnology in the U.S.S.R., Part
2. Bio/Technology (1984) 2 (8) 686-692 [En, II ref., I fig.,
I tab.] UNIDO, P.O. Box 400, Vienna Int. Cent., A-1400
Vienna, Austria.
The development of single cell protein_ production is
the responsibility of Glavmikrobioprom (Ministry of
Microbiology Industry). Criticisms have been voiced over
Glavmikrobioprom's performance. The resources available for
R & D at an institute depend on the political clout wielded
by its director. The education received by scientists in the
USSR lacks the flexibility to easily encompass the inter-and
trans-disciplinary nature of biotechnology research. An
information gap limits Soviet researchers' access to results
from past research or details about ongoing research in the
West. The impact of Soviet research on bioscience-based
industry is likely to be minimal for the foreseeable future.
Legislation and Standardization

See also abst. /349
Specific Plants and Practices

See also absts. !352. /364
Hygiene and Pathogens

See also absts. !363, 1369-/370
1345 MORRIS, R.; SHARP, D. N. Enteric virus levels in
wastewater effluents and surface waters in the Severn Trent
Water Authority 1979-1981. Water Research (1984) 18 (8)

935-939 [En, 10 ref., 4 fig., I tab.] Regional Lab., Severn
Trent Water Authority, St. Martins Road, Coventry, UK.
Enteric viruses were detected in 45% of 381 samples of
effluent and in 48% of 533 samples of surface waters. Viral
levels in effluents varied considerably with the highest
recovered being 31 000 plaque forming units per litre
(pfu/1). A substantial number of effluent samples gave levels
lower than the rractical detection limit of 100 pfujl. The
narrow range o serotypes identified probably reflects the
limitations of the BGM cell system used in the assay
procedure. Serotypes belonged to the polio and coxsackie 8
groups with only a low-· incidence of echovirus.
1346
FARRAH, S. R.; BITION, G. Enteric baderia in
aerobically digested sludge. Applied and Environmental
Microbiology (1984) 47 (4) 831-34 [En, 16 ref., 6 tab.]
Dcp. Microbial. and Cell Sci., Florida Univ., Gainesville, Fla.
32611, USA.
Indicator bacteria, Salmonella spp., and total aerobic
bacteria were determined in samples of undigested sludge
and sludge that had been treated by one or two stages of
aerobic digestion. Aerobic sludge digestion reduced the level
of indicator bacteria by I to 2 log 10 per g. The level of
Salmonella spp. was also reduced during aerobic treatment
of sludge. In general, aerobic treatment of sludge reduced,
but did not eliminate, indicator bacteria and Salmonella spp.
1347 CALOMIRIS, J. 1.; ARMSTRONG, J. L.; SEIDLER, R .
1. Association of metal tolerance with multiple antibiotic
resistance of bacteria isolated from drinking water. Applied
and Environmental Microbiology (1984) 47 (6) 1238-1242
[En, 26 ref., 2 fig., 2 tab.] Dcp. Microbial., Oregon State
Univ., Corvallis, Ore. 97331-3804, USA.
Bacterial isolates from the drinking water system of an
Ore. coastal community were examined to assess the
association of metal tolerance with multiple antibiotic
resistance. Positive correlations between tolerance to high
levels of Cu2+, Pb2+ and zn2+ and multiple antibiotic
resistance were noted among bacteria from distribution
waters but not among bacteria from raw waters.
Analysis and Sampling

See also absts. 1363, 1381
1348 SHELTON, D. R.; TIEDJE, J. M. General method for
determining anaerobic biodegradation potential. Applied and
Environmental Microbiology (1984) 47 (4) 850-857 [En, 21
ref., 6 fig., 6 tab.] Dep. Crop and Soil Sci., Michigan State
Univ., East Lansing, Mich. 48824, USA.
A simple, generalized method was refined and
validated to test whether an organic chemical was susceptible
to anaerobic degradation to CH 4 + C0 2• Digested sludge
was diluted to 10% and incubated anaerobically in 160 ml
serum bottles with 50 ,.gjml of C. Biodegradation was
determined by the net increase in gas pressure in bottles with
test chemicals over the pressure in nonamended sludge
bottles. The method was tested on more than I 00 chemicals
of various physical properties and found to determine
reproducibly anaerobic biodegradation potential.

ENVIRONMENTAL POLLUTION
Water pollution

See also abst. 1347
Freshwater pollution

See also absts. 1345, 1417
1349 YAZIZ, M. I. Control and management of water
quality in Malaysia. Pertanika (1983) 6 (Rev. Suppl.) 6987 [En, 15 ref., I fig., 8 tab.] Dep. Envir. Sci., Fac. Sci.
Envir. Studies, Univ. Pertanian Malaysia, Serdang,Selangor,
Malaysia.
Rapid industrialization in Malaysia in the 1970's has
led to gross pollution of many rivers resulting in economic
losses to fisherman, problems in water treatment and rapid
depletion of clean water sources for domestic consumption.
The Environmental Quality Act 1974 (EQA) provides broad
powers for the protection and enhancement of the quality of
the aquatic environment. Some industries important to the
economy (palm oil and rubber) were also major polluters and
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this coupled with complex legal, administrative and
organizational problems have caused concern about the
effectiveness of the EQA 1976. Although progress has been
slOw, the EQA 1974 has been quite successful in controlling
river pollution in Malaysia.

Marine pollution

See also abst. 1413

LIQUID WASTE TREATMENT AND
DISPOSAL
Chemical waste treatment

See also abst. /36/
1350 BANCROFT, K.; CHROSTOWSKI, P.; WRIGHT, R. L.;
SUFFET, I. H. Ozonation and oxidation competition values.
Relationship to disinfection and microorganisms regrowth.
Water Research (1984) 18 (4) 473-478 [En, 24 ref., 5 fig.,
3 tab.] Environm. Studies Inst., Drexel Univ., Philadelphia,
Pa. 19104, USA.
The study was conducted to determine the role of the
oxidation competition value in an ozone disinfection process
and to evaluate the potential bacterial growth capacity of
water as a result of ozonation. For water from 5 different
sources, good correlations were obtained betwen TOC,
oxidation competition value and 3 measures of microbial
inactivation (90% kill, 50% kill and breakpoint). Initial death
rates were related to the quantity of ozone applied.
Application of ozone to Delaware River water appeared to
enhance growth of Pseudomonas aeruginosa. The results are
interpreted via a mechanistic approach related to ozone
chemistry.
1351
CLARKE, N. A.; BERMAN, D. Disinfection of
drinking water, swimming-pool water and treated sewage
effluents. In Disinfection, sterilization and preservation
{edited by Block, S.S.f. Philadelphia, Pa., USA; Lea &
Febigcr (1983) Ed.3, 524-541 [En, 64 ref., 2 fig.]
To prevent disease transmission by water or wastes, the
final treatment process should be disinfection, the aim being
to produce water that contains no demonstrable pathogenic
microorganisms. Chlorine and its compounds arc the most
widely used chemicals. The control of algae in swimming
pools is discussed. Many factors influence the efficiency of
chlorination in controlling bacteria and viruses in wastewater
efnuents. Chlorine demand schedules should be developed so
that chlorine feed rates may be adjusted to the varying
requirements necessary to yield the desired results on a
plant-by-plant basis. The use of other disinfectants to treat
water and treated sewage effluents is reviewed.

BIOLOGICAL WASTE TREATMENT
See also absts. 1346, 1440
1352 SCHOMBURG, 1.; MULLER, H. E.

]The role of
producing antibiotics in biological wastewater
treatment.J Uber die bedeutung antibiotika-bildender
microorganismen bei der biologischen abwasserkUirung.
microorganism~.

Zentra/blatt fiir Bakteriologie Mikrobio/ogie und Hygiene,
1B (1984) 179 (2) 162-169 [De, en, 24 ref., 4 fig., I tab.]
Staat!. Medizinaluntersuchungsamt, Hallestr. I, D-3300
Braunschweig, German Federal Republic.
Streptomyces spp. producing antibiotics were detected
very seldom in the wastewater pretreatment plant of
Braunschweig, whereas Bacillus spp. producing antibiotics
are common. About 90% or more of a total of 194 isolated
Bacillus strs. producing antibiotics showed antibiotic activity
against the tested Gram positive bacteria Listeria
monocytogenes and Staphylococcus aureus. Only a few strs.
were active against Candida albicans, Escherichia coli,
Klebsiella pneumoniae, Pseudomonas aeruginosa and
Salmonella typhimurium. The percentage of strs. producing
antibiotics against Gram positive bacteria was higher during
the summer (July) than in the winter (January).
1353
NEIDLEMAN, S. L. Waste-water clean-up with
horseradish peroxidase. Trends in Biotechnology (1984) 2
(4) 107-!08 [En, 6 ref.] Cetus Corporation, Emeryville,
Calif. 94608, USA.

Research on the removal of toxic, mutagenic or
carcinogenic phenols and aromatic amines from waste water
by enzymatic polymerization using horseradish peroxidase in
the presence of hydrogen peroxide is described. The available
information on its feasibility is at the laboratory scale. The
suitability of horseradish peroxidase for large-scale
commercial application is dubious but it is proposed that a
microbial peroxidase or the horseradish enzyme produced by
a microbial host would offer economic advantages.
Composting

See also absts. 1384-1385
1354
MCKINLEY, V. L.; VESTAL, J. R. Biokinetic
analyses of adaptation and succession: microbial activity in
composting municipal sewage sludge. Applied and
Environmental Microbiology (1984) 47 (5) 933-941 [En, 43
ref., 6 fig., 2 tab.] Dep. Bioi. Sci., Univ., Cincinnati, Ohio
45221, USA.
The interactions between temp. and the microbial
communities in composting municipal sewage sludge were
studied to determine the opt. temp. range for efficient
decomposition of the sludge. Information concerning
thermophilic successions in such communities was also
obtained. Samples were taken from several different temp.
areas in a production-scale composting pile throughout the
19-day processing run. The temp. giving the opt. activity in
samples incubated at a variety of temp. dunng the assay
tended to increase as the composting time progressed, but
never exceeded about 50°C. No evidence for significant
activity by extreme thermophiles, having temp. optima of >
55°C, could be found. It was concluded that temp. should
not be allowed to exceed about 55°C for efficient and rapid
decomposition during composting.
1355

CROSS, M.

Engineers lap up a diet of worms. New

Scientist (1984) No. 1415,40 [En]
Vermiculture systems can process organic waste to
produce compost. The worms are a potentially valuable
source of protein.
Biological filtration
1356 GRAY, N. F.; LEARNER, M. A. Comparative pilotscale investigation into uprating the performance of
percolating filters by partial medium replacement Water
Research (1984) 18 (4) 409-422 [En, 38 ref., 7 fig., 16 tab.]
Trinity Coli., Dublin Univ., Dublin, Irish Republic.
A pilot-scale investigation was carried out during
which the treatment efficiency of a single-pass filter
containing 750 mm of a random plastic medium on top of a
mineral medium was compared with filters containing
random plastic or mineral medium only. Results show that
the mixed filter was more versatile and also markedly more
efficient than the mineral filter at the higher hydraulic
loading (3.37 m 3m- 1d- 1). It is estimated that at this loading
the mixed filter could treat a 30% greater organic load than
the slag filter.
1357 RICHARDS, S. R.; TURNER, R. J. A comparative
study of techniques for the examination of biofilms by
scanning electron microscopy. Water Research (1984) 18
(6) 767-773 [En, 15 ref., 8 fig.] Agric. Res.-Council, Food
Res. Inst., Colney Lane, Norwich, UK.
The nature of the biofilm adhering to pumice in an
anaerobic filter treating molasses effluent has been studied
by scanning electron microscopy (SEM). Samples were
prepared using a variety of techniques, some of which are
shown to produce artefacts interpreted by other authors to
reflect the state of the biofilm. The formation of fibrillar
structures is such an artefact of the sample preparation.
Samples prepared using the Sputter-Cryo technique showed
the pumice to be covered by a slime which prevents
visualisation of the bacteria. This slime could be disrupted by
preparative SEM techniques involving fixation and drying to
produce a fibrillar network through which the bacterial
consortium could be seen. Most of the slime and many
bacteria were removed from the pumice during critical point
drying. It is concluded that the Sputter-Cryo technique
preserves the integrity of the biofilm while other methods can
be utilized for visualisation of the bacteria.
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Activated sludge treatment

See also absts. 1405, 1408, 1418. 1421-1422, 1424-1425,
1435, 1439
1358 SLIJKHUIS, H.; GROENESTIJN, J. W. VAN; KYLSTRA,
D. J. Microthrix parvicella, a filamentous bacterium from
activated sludge: growth on Tween 80 as carbon and energy
source. Journal of General Microbiology (1984) 130 (8)
2035-2042 [En, 16 ref., 6 fig., 3 tab.] Dep. Microbial., Agric.
Univ., Wageningcn, Netherlands.
The growth characteristics of M. parvicella in batch
culture were studied as a contribution to the development
and application of selective methods for controlling this
organism in the activated sludge process, where it can cause
poor settling of the sludge ('bulking sludge'). M. parvicella
utilised only the oleic acid moiety of Tween 80 as carbon and
energy source. M. parvicel/a stored large amounts of lipid
material during the early growth phase. The growth rate was
about 0.016 h- 1 but was affected by the concentration of
Casamino acids present in the medium.
1359 SMITH, P. G. A model of localised oxygen sinks
around bacterial colonies within activated sludge. Water
Research (1984) 18 (8) 1045-1051 [En] Dep. Civ. Eng.,
Strathclyde, Colville Building, 4 North Portland Street,
Glasgow, UK.
A new mathematical analysis of diffusional resistances
of oxygen in activated sludge is developed. It assumes that
the distribution of bacteria within activated sludges floes are
in colonies rather than the usual assumption of a
homogeneous distribution of bacteria throughout the sludge.
The solutions for the steady-state. The bacterial colony
model results in a completely different shape of dissolved
oxygen gradient in the floc when compared to the
homogeneous bacterial distribution model. The new
"bacterial colony" model predicts highly localised oxygen
demands around the colony with maximum dissolved oxygen
deficits in a 20-40 ~m dia floc of 2-3 mgl- 1•
Ponds, Lagoons, Oxidation ditches
1360 SOMIYA, 1.; Fum, S. Material balances of organics
and nutrients in an oxidation pond. ·Water Research (1984)
18 (3) 325-333 [En, 21 ref., 12 fig., 6 tab.] Dep. Sanitary
Eng., Kyoto Univ., Kyoto City, Japan.
Using a model oxidation pond of 21 m3 in capacity,
the concn of organics and nutrients .in influent and pond
water were measured so as to consider the conversion of
water quality in a tertiary oxidation pond. The result of
material balances calculated showed that there were 3 main
reactions in the pond: the assimilation to algae; the
sedimentation of suspended substance; and the decomposition
of sediments. The regeneration rates of nutrients from
sediments were so active that the removal of nutrients by
algal solidification were not effective. The overall removal
efficiency was 45% in total nitrogen and 43% in total
phosphorus by a tertiary oxidation pond with 16 days
detention time.
1361 POLPRASERT, C.; RAJPUT, V. S. Study on chlorine
disinfection of pond effluent. Water Research (1984) 18 (5)
513-518 [En, 21 ref., 6 fig., I tab.] Asian Inst. Tecnnol.,
Bangkok, Thailand.
Chlorine disinfection experiments were conducted to
investigate the die-off patterns of the faecal coliforms when
present in waste stabilization pond effluents containing from
100 to 400 mg/1 algae. The faecal coliform inactivation was
observed to occur at 2 rates, i.e. an initial rapid kill followed
by a slower kill. The magnitude of inactivation was found to
be droportional to the initial chlorine dose and contact time
an
inversely proportional to the algal concn. A
mathematical model was developed to predict the faecal
coliform survival ratio during the chlorination of the pond
effluent. When compar~d with the experimental data, the
predicted results had a correlation coefficient of 0.981.
1362 SCHNEITER, R. W.; MIDDLEBROOKS, E. J.; SLETTEN,
R. Wastewater lagoon sludge characteristics. Water
Research (1984) 18 (7) 861-864 [En, 15 ref., 6 tab.]
Kennedy f Jenks Engineers, 657 Howard Street, San
Francisco, Calif. 94105, USA.
Biological and physical characteristics of 4 wastewater
treatment lagoon sludges were investigated. The 4 lagoon
sludges possessed total solids, volatile solids and pH values
within the range of values reported in the literature for

primary sludges. The lagoon sludges volatile solids concn
were between 49 and 80%; relatively high values considering
a possible sludge age of several months or years. Heavy
metal concn in the 4 lagoon sludges were reported.
Anaerobic digestion

See also absts. 1348. 1375-1376. 1378, 1398, 1419-1420
1363 WEI, C.; OBLINGER, J. L.; RICHTER, M. F. Lack of
mutagenicity of methanogenic digester effluent in the
Salmonellajmicrosome test. Bulletin of Environmental
Contamination and Toxicology (1984) 32 (5) 510-516 [En,
14 ref., 2 tab.] Food Sci. and Human Nutr. Dep., Florida
Univ., Gainesville, Fla. 3261 I, USA.
The Anes Salmonella/microsome assay for
mutagenicity ·has been widely applied. The 3 most sensitive
strs. of S. typhimurium, i.e. TA97, TA98 and TAIOO, were
used to evaluate the possible presence of genotoxic
compounds in the methanogenic digester effluents, with the
aim of developing a better assessment of the efnuent's
potential hazard. Studies of raw cattle manure and
mesophilic and thermophilic digester effluents showed that
none of the three dichloromethane extracts showed any
mutagenic activity toward any of the three tester strs.
BOYER!, G. [Systematic analysis of biodigestion
1364
parameters. First part. General study. Discontinuous
digesters.] Analisi sistematica dei parametri relativi alia
biodigestione. Parte prima. Studio generale. Digested
discontinui. Annali della Facoltti di Scienze Agrarie della
Universita degli Studi di Torino (1979/1982) 12, 387-470
[It, en, Many ref.• 35 graphs) Istituto di Topografia, Turin,
Italy.
Data from experimental and commercial plants were
fed into a computer and correlations identified between basic
parameters.
1365 Bt:LL, M. A.; STERRITT, R. M.; LESTER, J. N. The
distribution of bacterial activity in an anaerobic fluidized bed
reactor. Water Research (1984) 18 (8) 1017-1020 [En, 13
ref., 3 fig., 3 tab.] Public Health Eng. Lab., Imperial CoiL,
London, UK.
The relative phosphatase activity and the methane
production rate of the biomass at different heights in an
anaerobic fluidised bed reactor have been determined
together with volatile acid concn profiles at three organic
loadings. There was some evidence of partial phase
separation within the reactor with the highest methane
production rates being above the peak in phosphatase
activity. Attached biomass had the highest relative activities
and as considered to have a more important role in anaerobic
stabilisation than the unattached portion.
1366

ZINDER, S. H.; CARDWELL, S. C.; ANGUISH, T.; LEE,

M.; KocH, M. Methanogenesis in a thermophilic (58°C)
anaerobic digester: Methanothrix sp. as an important
aceticlastic methanogen. Applied and Environmental
Microbiology (1984) 47 (4) 796-807 [En, 49 ref., 5 fig., 2
tab.] Dcp. Microbial., Cornell Univ., Ithaca, NY 14853,
USA.
Aceticlastic methanogens and other microbial groups
were enumerated in a laboratory scale (3 I) anaerobic
digester which was fed air-classified municipal refuse, a
lignocellulosic waste. Two weeks after start up,
Methanosarcina sp. was present in high numbers. After
about 4 months of digester operation, numbers of
Methanosarcina sp. dropped 2 to 3 orders of magnitude and
large numbers of a thermophilic aceticlastic methanogen
morphologically resembling Methanothrix sp. were found.
Methanothrix sp. had apparently displaced Methanosarcina
sp. as the dominant aceticlastic methanogen in the digester.
1367
ZINDER, S. H.; ANGUISH, T.; CARDWELL, S.
C. Effects of temperature on methanogenesis in a
thermophilic (58°C) anaerobic digestor. Applied and
Environmental Microbiology (1984) 47 (4) 808-813 [En, 19
ref., 5 fig.] Dep. Microbial., Cornell Univ., Ithaca, NY
14853, USA.
The short-term effects of temp. from acetate of C02 in
a thermophilic anaerobic digester were studied by incubating
digester slud~e at different temp. with 14C-Jabelled methane
precursors C CH 3Coo- or 14 C0 2). There was a correlation
between digester performance at different temp. and reponses
to temp. by cultures of methanogens believed to play
important roles in the digester.
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1368
ZINDER, S. H.; ANGUISH, T.; CARDWEll, S.
C. Selective inhibition by 2-bromoethanesulfonate of
methanogenesis from acetate in a thermophilic anaerobic
digestor. Applied and Environmental Microbiology (1984)
47 (6) 1343-1345 [En, 10 ref., 2 fig.] Dep. Microbial.,
Cornell Univ., Ithaca, NY 14853, USA.
The effects of 2-bromoethanesulphonate, an inhibitor
of methanogenesis, on metabolism in sludge from a
thermophilic (58°C) anaerobic digester were studied. It was
found from short-term experiments that 1 ,umol of 2bromoethanesulphonate per ml completely inhibited
methanogenesis from 14 CH 3 Coo-. whereas 50 J,Lmolfml was
required for complete inhibition of 14 C02 reduction. When. I

J.!IDOI of 2-bromoethanesulphonate per ml was added to
actively metabolizing sludge which was then incubated for 24
h, it caused a 60% reduction in methanogenesis and a
corresponding increase in acetate accumulation; at 50
JLIDOl/ml it caused complete inhibition of methanogenesis and
accumulation of acetate, H 2 and ethanol.

WASTE DISPOSAL (BIOLOGICAL
ASPECTS)
Disposal into natural waters

See also abst. 1232
Fish farming
1369
POLPRASERT, C.; UDOM, S.; CHOUDRY, K.
H. Septage disposal in waste recycling ponds. Water
Research (1984) 18 (5) 519-528 [En] Asian lnst. Techno!.,
Bangkok, Thailand.
The feasibility of septic tank sludge disposal into pilotscale waste recycling ponds for the production of algae and
fish was investigated. A septage loadmg of 100 kg COD ha- 1
day- 1 to four 4-m 2 single-stage ponds resulted in the
production of algal biomass and dissolved oxygen in the pond
water, suitable for Ti/apia growth. As ponds fed with septagc
at the loading of 100 kg COD ha- 1 day- 1 were found to
contain higher densities of coliform bacteria and
bacteriophages than those of a control pond the possible
public health implications are assessed.
Land treatment and Irrigation

See also absts. 1380, 1415
1370
GOYAL, S. M.; KESWICK, B. H.; GERDA, C.
P. Viruses in groundwater beneath sewage irrigated
cropland. Water Research (1984) 18 (3) 299-302 [En, 14
ref., 6 tab.] Coli. Vet. Med., Minnesota Univ., St. Paul,
Minn. 55108, USA.
The occurrence of enteric viruses in groundwater and
soil was examined beneath 3 different sites where slow rate
sewage irrigation of cropland is practised. At all sites, the
sewage was secondarily treated (aeration) before land
application. Enteric viruses were isolated from wells beneath
all sites. The lowest frequency of isolation was from wells
beneath one site practising chlorination before application by
spray irrigation. Viruses were detected in wells as deep as
27.5 m.
Biological upgrading to feedstuffs

See also absts. 1344, /383, 1406, 1426-1427
1371 EL-SHWAH, E. T.; EL-SHIMI, N. M.; ISMAIL, F. A.;
SAID, A. K. Studies on mycelial production and utilization
from Fungi Imperfecti. III. Biological evaluation of fungal
biomass. Egyptian Journal of Microbiology (1982) 17 (12) 91-103 [En, ar, 21 ref., 2tlg., 3 tab.] Food Techno!. Dep.,
Cairo Univ. and Nutrition Inst., Egypt.
The nutritional value of fungal biomass was
biologically evaluated by feeding albino rats for 15 days.
Diets contained different levels of fungal proteins, i.e. 2 and
6% for Spicaria elegans and Cladosporium cladosporioides
and 2, 6, I 0% for Cladosporium sp. steam-treated and
untreated, in comparison with lactalbumin. Various studied
fungal proteins were able I? maintain bo~y weights of ~he
rats fed at 6% level in the dtet. Loss of wctght occurred wtth
lower levels, while 10% level supported slight growth. Fungal
proteins are less digestible than lactalbumin.

1372 fALL, R.; PHELPS, P.; SPINDLER, D. Bioconversion
of xylan to triglycerides by oil-rich yeasts. Applied and
Environmental Microbiology (1984) 47 (5) 1130-1134 [En,
22 ref., 4 tab.] Dep. Chern., Colorado Univ., Boulder, Colo.
80309, USA.
A series of lipid-accumulating yeasts was examined for
their potential to saccharify xylan and accumulate
triglyceride. Of the genera tested, only Cryftococcus and
Trichosporon isolates saccharified xylan. At of the strs.
could assimilate xylose and accumulate triglyceride under
nitrogen-limiting conditions. Strains of C. albidus were found
to be especially useful for a one-step saccharification of
xylan coupled to triglyceride synthesis. C. terrico/us. a str.
constitutive for lipid accumulation, lacked extracellular
xylanasc, but did assimilate xylose and xylobiose and was
able to continuously convert xylan to triglyceride if the
culture medium was supplemented with xylanase.
1373 TAUTORUS, T. E.; TOWNSLEY, P. M. Biotechnology
in commercial mushroom fermentation. Rio/Technology
(1984)
2 (8) 696-701 [En, 104 ref., 2 fig.] Cellcx
Biotechnology Inc., West Georgia St., Vancouver, BC,
Canada.
The USA continues to be the world's largest producer
of the common mushroom Agaricus bisporus Lange.
Currently it is the only major process in biotechnology which
successfully converts cellulosics into useful foods and byproducts. It is only recently that a better understanding of
the distinct and complex microbial processes involved is being
gained.
1374 SINGH, A.; DAS, K.; SHARMA, D. K. Production of
xylose, furfural, fermentable sugars and ethanol from
agricultural residues. Journal of Chemical Technology and
Biotechnology (1984) 34A (2) 51-61 [En, 22 ref., 10 fig., 4
tab.] Dep. Chern. Eng., Indian lnst. Techno!., Delhi, Haas
Khas, New Delhi 110016, India.
Bagasse and rice husk were subjected to dilute acid
(H 2S04 ) hydrolysis using pressurised water to obtain furfural
and fermentable sugars. Various process conditions such as
particle size, solid-liquid ratio, acid concn, reaction time and
temp. were studied to optimise yields of furfural, xylose and
other fermentable sugars. The reducing sugars obtained were
fermented to ethanol after removal of furfural. The effect of
furfural on the fermentation of sugars to ethanol was also
studied. Based on these studies, an integrated 2-step process
for the production of furfural and fermentable sugars could
be envisaged. In the first step, using 0.4% H 2SO, at 473 K,
furfural could be obtained, while in the second step, the use
of I% H 2S04 at 493 K should result in the production of
fermentable sugars.
Biological upgrading - other

See also absts. 1365, 1374, 1383, 1398, 1427-1430
1375

KLASS, D. L.

Energy from biomass and wastes.

Biotechnology (1984) 2 (5) 434-440 [En, 2 tab.] lnst. Gas
Techno!., Chicago, Ill. 60616, USA.
Combustion of municipal solid waste, anaerobic
deigestion and liquefaction by natural, direct and indirect
thermal, and fermentation methods are described.
1376
NIANGUO, L. Biogas in China. Trends in
Biotechnology (1984) 2 (3) 77-79 (En, 6 ref., 2 fig., I tab.]
Guangzhou Inst. of Energy Conversion, Chinese Acad. Sci.,
P.O. Box 1254, Guangzhou, China.
Over the last few decades several million biogas
digesters have been successfully installed in China.
Developments in biogas production are reviewed.
1377 TANABE, 1.; HAMADA, S.; 0GAKI, M.; TATSUMI,
C. [Utilization of algal crude-fiber-fraction.] Bulletin of the
Faculty of Agriculture Kagoshima University (1984) No.
34, 59-66 (Ja, en, 8 ref., 3 fig., 3 tab., 9 photo.]
The use of Spirogyra setiformis, Hydrodictyon
reticu/afum and Egeria densa in the tertiary treatment of
effluents from activated sludge plants and the possible
production of algal biomass, was investigated. The
availability of algal pulp from the crude fibre fractions of the
algae was determined using X-ray diffractography, infrared
spectrometry, paper chromatography of the hydrolysates of
the algal crude fibre fractions, and the paper-making test.
The crude fibre fraction of S. set1jormis was suitable for
pulp material.
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1378
DANIELS, L.
Biological methanogenesis:
physiological and practical aspects. Trends in Biotechnology
(1984) 2 (4) 91-98 [En, 30 ref., 4 fig., 5 tab.] Dep:
Microbiol., Iowa Univ., Iowa City, Iowa 52242, USA.
Anaerobic digestion of industrial, agricultural and
domestic wastes using modern process designs presents an
excellent method of reducing pollution and producing
methane for energy uses. Methanogenic bacteria are unusual
organisms belonging to the newly discovered group called the
archacbacteria. Each potential application of anaerobic
digestion must be carefully examined for effectiveness and
economic viability.
1379 TOIVOLA, A.; YARROW, D.; BOSCH, E. VAN DEN;
DIJKEN, J. P. VAN; SCHEFFERS, W. A. Alcoholic
fermentation of D-xylose by yeasts. Applied and
Environmental Microbiology (1984) 47 (6) 1221-1223 [En,
20 ref., 2 tab.] Lab. Microbial., Delft Univ. of Technol.,
Delft, Netherlands.
Type strains of 200 species of yeasts able to ferment
glucose and grow on xylose were screened for fermentation
of D-xylose, a considerable amount of which is present in
hemicellulose. In most of the strs. tested, ethanol production
was negligible. Nineteen were found to produce between 0.1
and I g(l of ethanol. Strs. of 6 spp. produced > I gfl of
ethanol m the fermentation test with 2% xylose. Subsequent
screening of these yeasts for their capacity to ferment Dcellobiose revealed that only Candida tenuis CBS 4435 was a
good fermenter of both xylose and cellobiose under the test
conditions used.
1380 CARLSON, K. D.; CUNNINGHAM, R. L.; HERMAN, A.
I. Sweet sorghum grown on sludge-amended stripmine soil: a
preliminary look at yields, composition and ethanol
production. Transactions of the Illinois State Academy of
Science (1983) 76 (1/2) 111-122 [En, 19 ref., 3 fig., 4 tab.]
USDA, Peoria, Ill. 61604, USA.
Results of a 1-yr field plot study arc reported for the
Sorghum bico/or cultivar Wray grown on stripmine soil in 3
replications of 4 soil treatments: control (no amendment);
commercial fertilizer; and 2 levels of sewage sludge
amendment (209 and 418 t/ha total dry solids, respectively).
Mean sucrose content of whole-stalk dry solids was 35. Juice
yields of 50·68% from fresh stalks were obtained and the
14% total sugar cone. in the juice was readily fermented by
Saccharomyces cerevisiae to ethanol in 72% yield. Since
sucrose content of the bagasse dry solids was 24%, additional
fermentable substrate can be obtained by water extraction.
Without additional pre~reatment, c. 133% of the cellulose in
the fresh bagasse was converted to glucose by standard
cellulase treatment. More detailed studies arc in progress on
using stripmine land and sewage sludge to produce sweet
sorghum as a possible feedstock for fuels and chemicals.
Materials recol'ery

See also abst. /382

MUNICIPAL WASTES
See also absts. /354, 1369
Solid wastes

See also absts. 1366-1367, 1375
Liquid wastes

See also abst. !351
1381
BROWN, L.; RHEAD, M. M.; BRAVEN, J. Initial
studies on the use of high-performance liquid chromatography
for the rapid assessment of sewage treatment efficiency.
Water Research (1984) 18 (8) 955-961 [En, 14 ref., 8 fig.]
Dep. Environ. Sci., Plymouth Polytechnic, Drake Circus,
Plymouth, Devon, UK.
High-performance liquid chromatography (HPLC)
techniques suitable for the rapid analysis of some dissolved
organic constituents of sewage arc presented. The techniques
are applied to full scale field trial assessment of the
degradation potentials of an activated sludge and a biological
filter sewage works. Results obtained· for the fate of specific
polar low-molecular weight cosntituents are compared with

concurrently obtained dissolved and total BOD 5 , COD,
ammonium and total oxidised nitrogen data. The data
suggests that HPLC techniques may offer an alternative to
BODs, COD analyses and give an insight into the
fundamental removal processes occurring during primary and
secondary sewage treatment.

INDUSTRIAL WASTES
Liquid wastes

See also absts. 1388-1389
1382
REDFEARN, J. Citrobacter accumulates heavy
metals. Microbiological Sciences (1984) I (2) 53 [En, 2
ref.]
The possible uses of strs. of this organism in removing
cadmium, copper and lead from industrial effluents are
discussed.

AGRICULTURAL WASTES
See also absts. 1392, /399
1383 VLITOS, A. J. Utilization of agricultural wastes some global considerations. In Post-harvest physiology and
crop preservation {edited by Lieberman, M.j. New York,
USA; Plenum Press (1983) 537-551 [En, 83 ref., 15 tab.]
Tate & Lyle Ltd., Reading, Berks., UK.
The use of carbohydrate-rich agricultural wastes as
substrates for fermentation and for production of microbial
proteins arc considered.
1384 GUPTA, V. K.; LANGAR, P. N. Fermentation for
enrichment of wheat straw as livestock feed. Journal of
Research. Punjab Agricultural University (1984) 21 (I)
141-142 [En, 4 ref., 2 tab.] Dep. Animal Sci., Punjab Agric.
Univ., Ludhiana, India.
The possibility of enriching wheat straw with
individual isolated fungus was investigated. It was found that
pre-sterilization of the straw-urea mixture was essential for
good growth.
Cattle waste

See also abst. 1363
1385 GODDEN, B.; PENNINCKX, M. J. Identification and
evolution of the cellulolytic microflora present during
cornposting of cattle manure: on the .role of Actinomycetes
sp. Anna/es de Microbiologie. B ( 1984) 135 (I) 69-78 [En,
fr, 26 ref., I fig., 5 tab.] Lab. Microbiol., Univ. Libre de
Bruxellcs, cfo lnst. de Recherches du CERIA, 1070 Brussels,
Belgium.
Population changes in cellulolytic microflora were
studied during composting of cattle manure. Six bacterial
and 9 actinomycete spp. were isolated. Among the isolates, 2
actinomycetes, Micromonospora chalcae and Pseudonocardia
thermophila, were cellulolytic strs. which were numerically
dominant and might therefore play a notable role in the
degradation of cellulose in cattle manure. Fungi were
practically absent during the process, but 2 cellulosedegrading bacterial spp, Sporocytophaga myxococcoides and
Cytophaga hutchinsonii, appeared to coexist in equilibrium
with actinomycetes during the maturation phase.
Silage effluent
1386 BARRY, M.; COLLERAN, E. Silage effluent digestion
by an upflow anaerobic Iiiier. Water Research (1984) 18
(7) 827-832 [En, 26 ref., 5 fig., I tab.] Dcp. Microbiol.,
Univ. CoiL, Galway, Irish Republic.
Efficient anaerobic digestion of silage effluent was
achieved by a 3-day hydraulic retention in an upflow
anaerobic filter. The filter was a laboratory scale unit
containing a limestone chip support matrix. At loading rates
ranging from 7.8 to 14.2 kg COD m- 3 active volume day- 1,
the average COD removal obtained ranged from 86 to 89%
with a TOA removal of 82-88%. The methane content of the
biogas produced ranged from 81 to 88%. The rate of COD
conversion to CH 4 was independent of the loading rate under
the conditions tested and the observed efficiency averaged
0.357 m3 CH, (STP) Kg- 1 COD introduced to the reactor.
The reactor tolerated considerable variation in influent pH
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without any apparent decrease in digestion efficiency. It
appears that a reactor which is in routine use for slurry
digestion may also be utilised for silage effluent digestion on

a seasonal basis.

SPECIFIC WASTE MATERIALS
See a/so abst. 1416
1387 MASSE, R.; MESSIER, F.; PELOQUIN, L.; AYOITE, C.;
SYLVESTRE, M.
Microbial biodegradation of 4-

chlorobiphenyl, a model compound of chlorinated biphenyls.
Applied and Environmental Microbiology (1984) 47 (5)
947-951

[En, 21 ref., 5 fig., 1 tab.] lnst. Natn. de Ia

Recherche Scientifique, Quebec Univ., Montreal, Que.,
Canada.
The biodegradation products of 4-chlorobiphenyl were

analysed in an Achromobacter sp. str. and a Bacillus brevis
str. Both strs. generated the same metabolites, with 4chlorobenzoic acid as the major metabolic product. Results
corroborate previous observations whereby most bacterial
strs. degrade the chlorobiphenyls via a major pathway which
proceeds by an hydroxylation in position 2, 3 and a meta-l ,2
fission. However, several metabolites were detected whose
structure suggests the existence of other routes for the
degradation of chlorinated biphenyls.
1388 SUGAIT, R. H.; O'GRADY, D. P.; BANERJEE, S.;
HOWARD, P. H.; GLEDHILL, W. E. Shake flask
biodegradation of 14 commercial phthalate esters. Applied
and Environmental Microbiology (1984) 47 (4) 601-606
[En, 14 ref., 2 tab.] Syracuse Res. Corp., Syracuse, NY
13210, USA.
An acclimated shake nask C0 2 evolution test was used
and both C02 evolution (ultimate biodegradation) and loss of
parent phthalate esters {primary biodegradation) were
measured. With only a few exceptions, primary
biodegradation was 90% or higher, and ultimate
biodegradation was in excess of 55% of theoretical results in
28 days.
1389

LAPAT-POLASKO, L. T.; MCCARTY, P. L.; ZEHNDER,

A. 1. B. Secondary substrate utilization of methylene
chloride by an isolated strain of Pseudomonas sp. Applied
and Environmental Microbiology (1984) 47 (4) 825-830
[En, 23 ref., 8 fig., 2 tab.] Dep. Microbial., Maryland Univ.,
College Park, Md. 20740, USA.
Batch and continuously fed reactors demonstrated that
Pseudomonas sp. str. LP was capable of simutlaneously
consuming 2 substrates at different concn; the primary
substrate at the higher concn and the secondary substrate at
the lower concn. The rate of methylene chloride utilization at
trace concn was greater in the presence of the primary
substrate, acetate than without it. \Vhen substrate roles were
changed, the acetate secondary substrate utilization rate was
less when methylene chloride was present. The Pseudomonas
str. showed a preference toward degrading methylene
chloride over acetate, whether it was the primary or
secondary substrate, providing it was below an inhibitory
concn of ca. 10 mgfl.
Cellulosic wastes

See also absts. 1366-1367, 1372-1374, 1379, 1384-1385
1390
PETITDEMANGE, E.; CAILLET, F.; GIALLO, J.;
GAUDIN, C. Clostridium cellulolyticum sp. nov., a
cellulolytic, mesophilic species from decayed grass.
International Journal of Systematic Bacteriology (1984) 34
(2) 155-159 [En, 15 ref., 2 fig., 1 tab.] Univ. Nancy 1, Lab.
Chimie Biologique I, Vandoeuvre-les-Nancy cedex, France.
A new cellulolytic Clostridium species that was
isolated from decayed grass is described. The colonies
produced by this organism on cellulose agar are circular,
transluscent, and unpigmented and have undulate margins.
The cells of this bacterium are gram-positive straight to
slightly curved rods 3 to 6 ~tm long by 0.06 to 1 ~tm wide
and are motile; they form round, terminal spores 1.5 ,urn in
diameter. A variety of carbohydrates are fermented by this
mesophilic anaerobe. The major fermentation products from
cellulose are carbon dioxide, hydrogen, ethanol, acetate,
lactate, and formate. The deoxyribonucleic acid base
composition is 41 mOl% guanine plus cytosine. The type str.
of C. ce/lulolyticum sp. nov. is str. H 10 (= ATCC 35319).

1391
MURRAY, W. D.; SOWDEN, L. C.; COLVIN, J.
R. Bacteroides celluloso/J'ens sp. nov., a cellulolytic species
from sewage sludge. International Journal of Systematic
Bacteriology (1984) 34 (2) 185-187 [En, 17 ref., 2 fig.] Div.
Bioi. Sci., Nat. Res. Council of Canada, Ottawa KIA OR6,
Canada.
A new mesophilic, cellulolytic sp. of Bacteroides was
isolated from a methanogenic cellulose enrichment culture of
municipal sewage sludge and is described. This species
ferments only cellulose and cellobiose. The fermentation
products are acetic acid, C0 2, H2, ethanol and small amounts
of lactic acid. The deoxyribonucleic acid base composition is
43 mol% guanine plus cytosine. The name B. cellulosolvens
is proposed. Type str. WM2 is deposited in the National
Research Council of Canada culture collection as str. NRCC
2944.
1392
NIZKOVSKAYA, 0. P.; PAN'KOVA, I. M.;
KOCHETKOVA, G. 1.; MANUKOVSKII, N. S. [Oxidation of
wheat straw lignin by basidiomycetes.] Mikologiya i
Fitopatologiya (1984) 18 (2) 133-135 [Ru, 1 ref., 1 tab.]
Komarov Bot. lnst., Leningrad, USSR.
Data are tabulated on oxidation of wheat straw lignin
in culture of 16 spp. of basidiomycetes. The substrate for
cultivation of these fungi consisted of wheat straw (50%),
crushed wheat roots (20%) and inactive crushed wheat straw
(30%). Pieces of inoculum of fungi were added and cultures
were grown at 25-27°[C] for 60 days. Pleurotus ostreatus,
P. florida and Panus tigrinus showed the highest and
Phy/lotopsis nidulans and Agaricus bisporus (str. 273/14)
the lowest lignolytic activity. After 60 days of
culture,however, str. KD·2/ lO of A. bisporus also indicated
high activity (31.9% compared with 7.2% of str. 273/14).
Lignolytic activity of all spp. used was observed already after
10 days of cultivation and this activity gradually increased.
1393 LANGSFORD, M. L.; GILKES, N. R.; WAKARCHUK,
W. W.; KILBURN, D. G.; MILLER, R. C., JR.; WARREN, R.
A. J. The cellulase system of Cel/ulomonas fimi. Journal
of General Microbiology (1984) 130 (6) 1367-1376 [En, 23
ref., 6 fig., 2 tab.] Dep. Microbial., Univ. British Columbia,
Vancouver, BC, Canada.
The analysis of the extracellular cellulase system of C.
fimi by PAGE is described. It is concluded that the cellulase
system is composed of only 3 enzymes, and that ·these
enzymes have a great affinity for, and are stabilized by
binding to, an insoluble cellulosic substrate.
1394 WAKARCHUK, W. W.; KILBURN, D. G.; MILLER, R.
C., JR.; WARREN, R. A. J. The preliminary characterization
of the- B-glucosidases of Cellulomonas fimi. Journal of
General Microbiology (1984) 130 (6) 1385-1389 [En, 20
ref., 3 fig., I tab.] Dep. Microbial., Univ. British Col_umbia,
Vancouver, BC, Canada.
The authors are attempting to characterize completely
the enzymes used by C. flmi to convert cellulose to glucose.
Preliminary characterization has shown that ,8-glucosidase
activity in C. fimi is strictly intracellular. Cell-free extracts
contain at least 2 ,8-glucosidases. One of the enzymcsis
constitutive and it hydrolyses p-nitrophcnyi-,8-D-glucoside
(PNPG) but not cellobiose. A second enzyme is induced
about fourfold by growth on Avice!, and about sevenfold by
growth on cellobiose; it hydrolyses both PNPG and
cellobiose.
1395 GILKES, N. R.; KILBURN, D. G.; LANGSFORD, M. L.;
MILLER, R. C., JR.; WAKARCHUK, W. W.; WARREN, R. A.
J.; WHITTLE, D. J.; WONG, W. K. R. Isolation and
characterization of Escherichia coli clones expressing
cellulase genes from Ce/lu/omonas fimi. Journal of General
Microbiology (1984) 130 (6) 1377-1384 [En, 15 ref., 6 fig.,
2 tab.] Dep. Microbial., Univ. British Columbia, Vancouver,
BC, Canada.
A sensitive immunoassay developed previously was
used to isolate a series of E. coli clones expressing cellulase
genes from C. flmi. The clones fell into 3 groups. Clones in
the first group contained plasmids with a 6.6 kb insert of C.
flmi DNA, were strongly antigenic, and contained low levels
of CM-cellulase activity. Those in the second group
contained plasmids with a 5.0 kb insert, were weakly
antigenic, and contained high levels of CM-celtulase activity.
Those in the third group contained plasmids with a 5.6 kb
insert, were weakly antigenic, and contained low levels of
CM-cellulase activity. Restriction analysis showed that the 3
groups carried different cellulase genes. All of these CMcellulase activities were exported to the periplasm in E. coli

,.
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with different efficiencies. These activities represented
important components of the C. fimi cellulase complex. Their
properties indicated that they were different from each other
and that they probably had complementary actions.
1396 ULMER, D. C.; LEISOLA, M. S. A.; FIECHTER,
A. Possible induction of the ligninolytic system of
Phanerochaete chrysosporium. Journal of Biotechnology
(1984) I (I) 13-24 [En, 36 ref., 9 fig.] Dep. Biotechnol.,
Swiss Fed. lnst. Technol., Hiinggerberg, CH8093 ZUrich,
Switzerland.
Although a low level of ligninolytic activity was
detectable in cells grown in the absence of lignin during
secondary metabolism, high activities (I 00 Jlg lignin
degraded h- 1 per mg protein) were obtained only after preincubating cells with lignin upto 48 h. Cells that had been
grown in the presence of high concn of lignin showed high
lcgninolytic activities shortly after addition of new lignin.
These results arc interpreted to indicate that some kind of an
induction or activation mechanism is involved in lignin
degradation and the observed dye decolonization (Remazaol
brilliant blue R) at an enhanced rate by cultures of P.
chrysosporium grown in the presence of lignin.
1397 SUTHERLAND, J. B. Biodegradation of lignocelluloses
from cotton-gin trash by Pycnoporus cinnabarinus.
Myco/ogia (1984) 76 (2) 369-372 [En, 14 ref., I fig., I
tab.] Dep. Bioi. Sic., Texas Tech. Univ., Lubbock, Texas
79409, USA.
P. cinnabarinus grew on lignocelluloses from 3 types of
cotton gin trash, degrading that obtained from green bolls at
the highest rate. It did not remove lignin more rapidly than
the other lignocellulose components.
1398 LAUBE, V. M.; MARTIN, S. M. Effect of some
physical and chemical parameters on the fermentation of
cellulose to methane by a coculture system. Canadian
Journal of Microbiology (1984) 29 (II) 1475-1480 [En, fr,
25 ref., 6 fig.] Div. Bioi. Sci., Natn. Res. Coun. of Canada,
Ottawa, Ont., Canada.
In the fermentation of cellulose to methane by the
triculture of Acetovibrio cel/ulolyticus-Desulfovibrio sp.Methanosarcina harken·, methanogenesis was the ratelimiting step. The opt. temp. was 35°C. The effects of initial
addition of hydrogen, control of pH and increasing the
sulphate level were investigated. Results suggest a
requirement for hydrogen by M. barkeri for efficient acetate
utilization. Control of ,pH at 6.8 increased the amount of
cellulose degraded, but CH 4 yields were lower and no acetate
was used. Increasing sulphate levels altered the ratio of
fermentation products but had no effect on cellulose
degradation. Lower CH 4 yields were obtained at elevated
sulphate concn.
1399 AFZAL, N.; FIRDOUS, T.; SHAH, F. H. Screening of
isolated microbes for cellulase production. Pakistan Journal
of Scientific and Industrial Research (1983) 26 (6) 379-380
[En, 9 ref., I tab.] Food Tcchnol. & Fermentation Div.,
PCSIR Lab., Lahore 16, Pakistan.
Cellulase production by organisms (Bacillus,
Penicillium, Streptomyces, Chaetomium and Trichoderma
spp.) propagated on agricultural wastes such as bagasse pith,
wheat straw, rice straw and cotton seed hulls varied
according to the organism and the substrate.
WICKLOW, D. T.; LANGIE, R.; CRABTREE, S.;
Degradation of lignocellulose in wheat
straw versus hardwood by Cyathus and related species
(Nidulariaceae). Canadian Journal of Microbiology (1984)
30 (5) 632-636 [En, fr, 12 ref., 2 fig., I tab.] N. Reg. Res.
Cent., USDA, Peoria, Ill. 61604, USA.
Twelve spp. of Cyathus and 2 additional taxa included
in the Nidulariaceac were examined for their ability to
differentially modify the lignin and cellulose components of
wheat straw and a hardwood log. Results indicate that the
rate and pattern of biological modification of native
lignocellulose differs according to substrate and fungal sp.
chosen Tor the fermentation. The ecological specialization or
substrate preferences of the. sp. selected for study was not
always an accurate predictor of how each fungus ranked in
its ability to degrade wheat straw or hardwood.
1400

DETROY, R. W.

1431
FEIN, J. E.; TALLIM, S. R.; LAWFORD, G.
R. Evaluation of o-xylose fermenting yeasts for utilization.
Canadian Journal af Microbiology (1984) 30 (5) 682-690

[En, fr, 22 ref., 2 fig., 5 tab.] Western Res. Cent., 1047
Yonge Street, Toronto, Ont., Canada.
Seven of 37 strs. of yeast, recently identified for their
ability to ferment D-xylose to ethanol, produced this alcohol
from crude hardwood hemicellulose hydrolysate in batch
culture, with variable amounts of xylitol as a by-product. Of
these, Candida tropicalis showed the greatest potential for
ethanol production. The crude acid hydrolysate was found to
be inhibitory to all of the yeasts, even at dilute hydrolysate
concn. Significant improvements in the utilization of the
substrate were achieved through both str. acclimatization and
chemical pretreatment of the hydrolysate.
1402
ROBSON, L.
M.; CHAMBLISS, G.
H. Characterization of the cellulolytic activity of a Bacillus
isolate. Applied and Environmental Microbiology (I 984)
47 (5) 1039-1046 [En, 32 ref., 8 fig., 2 tab.] Dep. Bacterial.,
Wisconsin Univ., Madison, Wis., USA.
A group I Bacillus str., DLG, was isolated from soil
and grown on a variety of sugars. The culture supernatant of
this isolate was found to possess cellulolytic activity as
demonstrated by degradation of trinitrophenyl-carboxymethyl
cellulose. Exoccllular protein produced by the isolate showed
roughly one fifth the cellulolytic activity displayed by
Trichoderma reesei C30 on noncrystalline cellulosic
substrates. In contrast to T. reesei cellulase, the Bacillus
enzymatic activity showed no ability to degrade crystalline
forms of cellulose, nor was cellobiasc activity detectable.
1403 PAICE, M. G.; DESROCHERS, M.; RHO, D.; JURASEK,
L.; ROY, C.; ROI.I.IN, C. F.; MIGUEL, E. DE; YAGUCIH,
M. Two forms of endoglucanase from the basidiomycete
Schizophyllum commune and their relationship to other {31,4-glycoside hydrolases. BiofTechnology (1984) 2 (6) 535539 [En, 39 ref., 5 fig., I tab.] Pulp and Paper Res. lnst. of
Canada, Pointe Claire, Que., Canada.
Two endo-/l-1,4-glueanases, (EGI and EGII), produced
by Schizophy/lum commune display similar chemical and
physical properties. In addition, their amino terminal amino
acid sequences are identical except for an initial 16-residue
alanine-rich sequence in EG I. It is suggested that one
explanation for the molecular heterogeneity of
endoglucanases in this sp. is extracellular proteolytic cleavage
of EGJ. The catalytic sites of EGI and II have previously
been proposed on the basis of structural similarities with
lysozyme. A similar relationship is inferred between
cellobiohydrolase I from Trichoderma reesei, and the
proposed catalytic sites of EG I and II, from their respective
amino acid sequences.
1404 VEAL, D. A.; LYNCH, J. M. Associative cellulolysis
and dinitrogen fixation by co-cultures of Trichoderma
harzianum and Clostridium butyricum. Nawre (1984) 310
(5979) 695-697 [En, 20 ref., I fig., I tab.] Agric. Food Res.
Council, Letcombe Lab., Wantage, Oxon., UK.
The large proportion of cellulose and hemicellulose in
·lignocellulosic wastes leads to a high C:N ratio which often
results in N limitation during decomposition. This could be
overcome if the decomposer organisms combined both the
cellulolytic (cellulase) and Nrfixing (nitrogenase) functions.
The cooperative degradation of cellulose in which the fungus
T. harzianum provides the cellulase function and an
obligatC!y anaerobic bacterium C. butyricum the nitrogenase
function, is reported. These co-cultures utilized cellulose as
the sole carbon source for N 2 fixation, resulting in a
substantial increase in the rate of substrate decomposition
compared with the fungus alone.
1405
MEYERS, M.; POFFE, R.; VERACHTERT,
H. Properties of a cellulolytic Pseudomonas. Antonie van
Leeuwenhoek (1984) 50 (3) 301 [En, I ref.] Lab. Industrial
Microbial. Biochem., Leuven Univ., Leuven, Belgium.
Since inactivated sludge systems cellulose is mainly
degraded by bacteria, several isolates were obtained and
characterized. The action of Pseudomonas on cellulose and
the composition of the cellulase complex of the bacteri~m are
reported.
1406 BISARIA, R.; MADAN, M. Lignin degradation by an
edible mushroom, Pleurotus sajor-caju. Current Science
(1984) 53 (6) 322-323 [En, 4 ref., I fig.] Centre for Rural
Development and Appropriate Technology, Indian Inst.
Technol., New Delhi I 10016, India.
Packed beds of 400 g rice straw were inoculated with
wheat spawn of P. sajor-caju. Cultivation took place under
non-sterile conditions at 15-25°C at a relative humidity of
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90-95% for 40 days during which an average of 496 g fresh
fruit bodies were harvested. The Joss of lignin in the straw
was 47% of its initial contents calculated on percent dry wt.

basis.
1407
GOLD, M. H.; ENOKI, A.; MORGAN, M. A.;
MAYFIELD, M. B.; TANAKA, H. Degradation of the -ycarboxyl-containing diarylpropane lignin model compound 3(4'-ethoxy-3'-methoxyphenyl)-2-(4"-methoxyphenyl)propionic
acid by the basidiomycete Phanerochaete chrysosporium.
Applied and Environmental Microbiology (1984) 47 (4)
597-600 [En, 27 ref., 1 fig., 2 tab,] Dep. Chern. Bioi.
Environmental Sci., Oregon Graduate Cent., Beaverton, Ore.
97006, USA.
This white-rot basidiomycete metabolized 3-( 4'-ethoxy3'-methoxyphenyl)-2-(4"-methoxyphenyl)propionic acid (V)
in low-N, stationary cultures, conditions under which
ligninolytic activity is expressed. The ability of several fungal
mutant strs. to degrade V reflected their ability to degrade
14
14
[ C] lignin to
C0 1• 1-(4'- Ethoxy-3'- methoxyphenyl)-2-( 4"methoxyphenyl)-2-hydroxyethane (VII), anisyl alcohol, and
4-cthoxy-3-methoxybenzyl alcohol were isolated as metabolic
produts, indicating an initial oxidative decarboxylation of V,
followed by a, {J cleavage of the intermediate (VII).
Exogenously added VII was rapidly converted to anisyl
alcohol and 4-ethoxy-3-methoxybenzyl alcohol. When the
degradation of V was carried out under 18 0 2 , 18 0 was
incorporated into the {3 position of diarylcthane product
(VII), indicating that the reaction is oxygenative.
Metals

See also absts. 1347, 1437-1438
1408
RUDD, T.; STERRITT, R. M.; LESTER, J.
N. Formation and conditional stability constants of
complexes formed between heavy metals and bacterial
extracellular polymers. Water Research (1984) 18 (3) 379384 [En, 39 ref., 7 fig., 1 tab.] Civil Eng. Dep., Imperial
Coil., London, UK.
The conditional stability constants (Ki) for complexes
formed between extracted Klebsiella aerogenes polymer and
carper, cadmium, cobalt and nickel were determined, using a
ge chromatographic technique, and log Ki values of 7 .69,
5.16, 5.48 and 5.49 respectively were obtained. Nickel was
found to be associated predominantly with the soluble form
of polymer, and copper and cadmium with the colloidal
fraction when metals were added to the polymer
simultaneously, rather than individually. The overall specific
metal uptake by polymers extracted from activated sludge
was approximately ten times higher than that by K.
aerogenes polymer.
1409
TOBIN, J. M.; COOPER, D. G.; NEUFELD, R.
Uptake of metal ions by Rhizopus arrhizus biomass.
Applied and Environmental Microbiology (1984) 47 (4)
821-824 [En, 32 ref., 3 fig., 1 tab.] Dep. Chern. Eng.,
McGill Univ., Montreal, Que., Canada.
R. arrhizus biomass was found to absorb a variety of
different metal cations and anions but did not absorb alkali
metal ions. The amount of uptake of the cations was direct!!
related to ionic radii of La3 , Mn2+, CuH, Zn 2+, CdH, Ba 2 ,
Hg2+, Pb2+, UOl+ and Ag+. The uptake of all the cations is
consistent with absorption of the metals by sites in the
biomass containing phosphate, carboxylate and other
functional groups. The uptake of the molybdate and vanadate
anions was strongly pH dependent, and it is proposed that
the uptake mechanism involves electrostatic attraction to
positively charged functional groups.

J.

Hydrocarbons, Petroleum
1410
M.;

GASA!'iOV, M. V.; AMIROVA,
ZABIROVA,

R.

M.;

s.

M.; KIRILLOVA, L.

RUKAVISHNIKOVA,

L.

A. [Microbiological intensification of the process of
petroleum oxidation in biofilters.] Mikrobiologiya (1984) 53
(1) 156-160 [Ru, en, 8 ref., 2 graphs, 2 tab.] VODGEO,
Baku, USSR.
Pseudomonas liquefaciens, P. desmoliticum. P.
aeruginosa and Mycobacterium lacticolum from petrolifcrous
soils and waste waters of a petroleum refinery were studied
in the lab. for their capacity to oxidize petroleum
hydrocarbons. Biodestruction of petroleum and petroleum
products in waste waters took place under the action of these

micro-organisms,singly and collectively, being max. in the
latter case.
1411 BAo, H. Z.; JIAO, R. S. [Involvement of cytochrome
P450 and urea in the alkane metabolism by Candida
tropicalis.] Acta Mycologica Sinica (1984) 3 (1) 45-53
[Ch, en, 23 ref., 8 fig., 3 tab.] Dep. Microbial., Shanghai
lnst. Pl. Physiol., Acad. Sinica, Shanghai, China.
Carbon monoxide-difference spectrum of cytochrome
P450 was examined in the yeast grown on alkane as the sole
carbon source, and a peak of 455 nm was observed. The
evolution of cytochrome P450 during the growth cycle of C.
tropicalis and its amounts and fermentation products were
tested in several media. The results indicated that
cytochrome P450 was responsible not only for the initial
oxidation of alkane, but for the oxidation of fatty acid in
forming dicarboxylic acid. The effect of the presence of an
excess area on yeast growth and metabolic products was
tested. The regulation of alkane metabolism is incorporated
into a scheme.
1412

KOENIG, D. W.; WARD, B.

Growth of Prototheca

z.opfii Kriiger on crude-oil as a function of pH, temperature,
and salinity. Systematic and Applied Microbiolo!D', (1984)
5 (!) 119-123 [En, 9 ref., 2 fig.] Dep. BIOI., Univ.
Mississippi, University, Miss. 38677, USA.
Str. UMK-13 of the achlorophyllous alga P. zopfii was
tested for its ability to grow on crude oil under a variety· of
conditions of pH, temp. and silinity, representing various
aquatic habitats. Biodegradation of 13-16 carbon and 20-21
carbon n-alkanes occurred within a pH range of 3-9, at 8-24
parts per thousand salinity, and at 15-25°C; no growth or
biodegradation occurred at 30°C or above. During 25 days of
growth under favourable conditions str. UMK-13 removed up
to 40% of- the crude oil n-alkanes assayed. The data indicate
that P. zopfii str. UMK-13 can contribute to crude oil
biodegradation in a variety of estuarine and freshwater
habitats.
1413 FEDORAK, P. M.; SEMPLE, K. M.; WESTLAKE, D. W.
S. Oil-degrading capabilities of yeasts and fungi isolated
from coastal marine environments. Canadian Journal of
Microbiology (1984) 30 (5) 565-571 [En, fr, 21 ref., 1 fig.,
4 tab.] Dep. Microbial., Alberta Univ., Edmonton, Alta.,
Canada.
Seventy-four yeasts and 224 fungi were isolated from
marine water and sediment samples taken from the Strait of
Juan de Fuca and northern Puget Sound. When these
isolates were grown in the presence of Prudhoe Bay crude
oil, only 3 yeasts and 63 fungi were able to degrade some or
all of the n-alkanes. Forty-seven isolates were identified as
Penicillium spp. and of these, 39 attacked the n-alkanes in
the crude oil. The inability of 12 n-alkane degrading fungi to
metabolize aromatic compounds in Prudhoe Bay crude oil
was demonstrated in studies on [ 14 C]-naphtha!ene and [ 14 C]phenanthrene which had been added to the crude oil.
1414 LAW, A. T. Population and activity of hydrocarbondegrading microorganisms in the coastal waters of Peninsular
Malaysia. Pertanika (1984) 7 (1) 19-26 [En, my, 18 ref., 2
fig., 2 tab.] Fac. Fisheries Marine Sci., Univ. Pertanian
Malaysia, Serdang, Selangor, Malaysia.
The population of hydrocarbon-degrading
microorganisms in the Straits of Malacca were 3-10 times
higher than that found in Kuala Trengganu (South China
Sea). A significant level of hydrocarbon-degrading
microorganisms were also detected in the sediment of the
Kelang estuary; they may play an important role in
degrading oily substances brought down from the Kelang
River. Studies indicate that the hydrocarbon-degrading
microorganisms present in ·Malaysian coastal waters have a
high ability to utilize hydrocarbons.
1415 BossERT, I.; KACHEL, W. M.; BARTHA, R. Fate of
hydrocarbons during oily sludge disposal in soil. Applied and
Environmental Microbiology (1984) 47 (4) 763-767 [En, 16
ref., 3 fig., 2 tab.} Dep. Biochem. Microbial., Rutgers Univ.,
New Brunswick, NJ 08903, USA.
A 1280-day laboratory simulation of the 'landfarming'
process explored the fate in soil of polynuclear aromatics
(PNAs). The predominant PNAs in the sludge were
degraded more completely (85%) than total hydrocarbons.
Both biodegradation and abiotic losses of three and four-ring
PNAs contributed to this result. Some PNAs with 5 and 6
rings were more persistent, but these constituted only a smaH
portion of the PNAs in the sludge.
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1416 fEDORAK, P. M.; WESTLAKE, D. W. S. Microbial
degradation of alkyl carbazoles in Norman Wells crude oil.
Applied and Environmental Microbiology (1984) 47 ( 4)
858-862 fEn, 26 ref., I fig., 2 tab.] Dep. Microbial., Alberta
Univ., Edmonton, Alta., Canada.
A nitrogen-rich fraction was prepared from crude oil
of which 26 alkyl (C 1-C 5) carbazoles were the predominant
compounds. An oil-degrading mixed bacterial culture was
enriched on carbazole to enhance its ability to degrade
nitrogen hcteroci':cles. This culture was used to inoculate a
series of flasks of mienral medium and Norman Wells crude
oil. Residual oil was recovered from the cultures after
incubation at 25°C for various times, and analysed. Most of
the C 1-, Crand Crcarbazoles and one of the C 4-isomcrs were
degraded within 8 days. No further degradation occurred
when incubation was extended to 28 days. The general order
of susceptibility of the isomers to biodegradation was C 1 >
C 2 > C3 > C4 • The carbazole·enriched culture was still able
to degrade n·alkanes, isoprenoids, aromatic hydrocarbons and
sulphur heterocycles in the crude oil.
Detergents
1417 MAKI, A. W.; PORCELLA, D. B.; WENDT, R. H. The
impact of detergent phosphorus bans on receiving water
quality. Water Research (1984) 18 (7) 893-903 [En, 52
ref., 3 fig., 5 tab.] Proctor & Gamble Co., lvorydale Tech.
Cent., Cincinnati, Ohio 45217, USA.
Results of several field and laboratory investigations,
designed to position the impact of detergent phosphorus
contributions to surface water quality, are presented. In a
number of areas where legislation banned the sale of
phosphorus detergents, limnological investigations were
carried out to assess the impact of the ban upon receiving
water quality. Field studies in natural lakes demonstrate that
reductions of phosphorus in wastewaters, even up to 50%,
may not substantially improve the trophic status of lakes. It
is concluded that these studies suggest that the elimination of
detergent phosphorus has not measurably improved lake
water quality.

BIOCIDES
1418 ARGAMAN, Y.; HUCKS, C. E.; SHELBY, S. E. The
effects of orgnnotin on the activated sludge process. Water
Research (1984) 18 (5) 535-542 [En, 9 ref., 2 fig., 6 tab.]
AWARE Inc., Nashville, Tenn. 37027, USA.
Organotin compounds, used in marine antifouling
paints may be present in the discharge from dry dock
operations. The effect of such wastewater when discharged to
a municipal activated sludge treatment plant was investigated
using a Warburg respirometer and continuous flow bench·
scale activated sludge systems. Results showed that
unacclimated biological cultures can be inhibited by tributyl
tin oxide concn as low as 25 p.g/1. Tributyl tin oxide doses of
> 8000 l'g/1 can be tolerated by a well acclimated culture.
Toxicity of the effluent was reduced considerably by
activated sludge treatment.
Material protectants
1419 GUTHRIE, M. A.; KIRSCH, E. J.; WUKASCH, R. F.;
GRADY, C. P. L. Pentachlorophenol biodegradation. II.
Anaerobic. Water Research (1984) 18 (4) 451-461 [En, 18
ref., 7 fig., 3 tab.] Environmental Eng. Lab., Purdue
University, West Lafayette, Ind. 47907, USA.
The fate of pentachlorophenol (PCP) during anaerobic
digestion of sewage sludge solids was tested in a 3 phase
protocol. Phase I involved acclimation; Phase II investigated
biodegradation in semi-continuous·flow, stirred·tank reactors
a·nd phase III assessed the importance of nonbiological
removal mechanisms and collected additional data concerning
the extent of biodegradation. Acclimation of the digesters to
PCP required very gradual increases in the influent concn to
allow enrichment of organisms capable of degrading PCP
and prevent inhibition of methanogenesis. Evidence suggested
that PCP was subject to at least primary biodegradation and
that more complete biodegradation was probably occurring.

PHENOLS
See also absts. 1419, /434
1420 FEDORAK, P. M.; HRUDEY, S. E. The effects of
phenol and some alkyl phenolics on batch anaerobic
methanogenesis. Water Research (1984) 18 (3) 361-367
[En, 19 ref., 5 fig., 4 tab.] Dep. Civil Eng., Alberta Univ.,
Edmonton, Alta., Canada.
Phenol and seven alkyl phenols (o-, m-and p-cresol,
2,5-, 2,6-, 3,4-and 3, 5-dimethylphenol) were added at
various concn to aliquots of domestic anaerobic sludge in
Hungate serum bottles and these were incubated at 37°C.
The concn of methane in the headspace gas was monitored to
determine if the phenolics were fermented to methane or if
they inhibited the anaerobic process. Only phenol and pcresol were fermented to methane. In cultures supplemented
with acetate and propionate (VOA), and in un&.,upplemented
cultures, phenol at concn up to 500 mgjl was fermented to
methane. Inhibition of methane production was evident when
phenol was present at ~ 2000 mg/1. The methanogens arc
less susceptible to phenol inhibition than are the phenol·
degrading acid formers. In similar experiments with p-cresol
inhibition was noted when p·cresol was present at ;;;;:. 1000
mg/1.
1421
BELTRAME, P.; BELTRAME, P. L.; CARNITI,
P. Influence of feed concentration on the kinetics of
biodegradation of phenol in. a continuous stirred reactor.
Water Research (1984) 18 (4) 403-407 [En, 16 ref., 4 fig.,
4 tab.] lstituto di Chimica Fisica, Univ. di Milano, 20133
Milan, Italy.
The rate of phenol degradation by activated sludge was
studied in a completely mixed continuous·flow reactor with
sludge recycle, operated at steady·state conditions at 20°C.
It is suggested that a kinetic anomaly found is due to
inhibition of the biooxidation by some secondary reaction
product (s). A kientic model based on this concept is able to
interpret experimental facts.

ALCOHOLS
1422
THERIEN, N.; CALVE, P. LE; JONES, P. A
respirometric study of the influence of aliphatic alcohols on
activated sludges. Water Research (1984) 18 (7) 905-910
[En, 17 ref., 9 fig., I tab.] Faculte des Sciences Appliquees,
Sherbrooke Univ., Sherbrooke, Que., Canada.
The alcohols studied were n·propanol to n·octanol.
Using beef extract as a reference substrate, results
demonstrated a two·stage action for all the primary alcohols
studied. It was found that these alcohols enhanced the
dissolved oxygen uptake rate by the biomass when they were
below critical concn, but had inhibiting effects above these
concn. The critical concn has been observed to decrease with
increasing size of the alcohol molecule. The results obtained
arc explained in _terms of modifications to lipid membranes
observed by other workers.

NITROGEN
See also abst. 1416
1423 LEWANDOWSKI, Z. Biological denitrification in the
presence of cyanide. Water Research (1984) 18 (3) 289-297
[En, 8 ref., 5 fig.] Polish Acad. Sci., lnst. Environ. Eng.,
41-800 Zabrzc, Poland.
The influence of cyanide presence on the
denitrification process using methanol, propanol, sodium
acetate, glucose and acetone as the energy and carbon
sources is described. During denitrification the carbonyl
compounds used as the sole energy and carbon sources for
dcnitrifiers can form cyanohydrins with the cyanide ion. The
product of cyanohydrin hydrolysis is biodegradable serving as
electron donors for denitrifying bacteria. The simultaneous
denitrification and cyanide removal was proved.

SPECIFIC INDUSTRIES
Food industry
1424
LOVETT, D. A.; TRAVERS, S. M.; DAVEY, K.
R. Activated sludge treatment of abattoir wastewater. I.
Influence of sludge age and feeding pattern. Water Research
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(1984) 18 ( 4) 429-434 [En, 29 ref., I fig., 4 tab.] CSIRO
Div. Food Res., Cannon Hill, Qd., Australia.
As part of a study to provide data for the design of
abattoir activated sludge plant, laboratory-scale completely
mixed reactors were fed with abattoir wastewater
continuously and intermittently and standard biokinetic
coefficients and effluent concn of COD, TKN and
phosphorus were measured. In contrast to the data reported
for many other wastewaters the effect of sludge age on the
sludge volume index was small. Intermittent feeding
produced an effluent and sludge with better and more stable
characteristics than those from the continuously fed reactor
at the same sludge age.
142S TRAVERS, S. M.; LOVETI, D. A. Activated sludge
treatment of abattoir wastewater. II. Influence of dissolved
oxygen concentration. Water Research (1984) 18 (4) 435439 [En, 15 ref., 2 fig., 4 tab.] CSIRO Div. Food Res.,
Cannon Hill, Qd., Australia.
Performance of laboratory scale completely mixed
activated sludge reactors fed with abattoir wastewater was
measured at different dissolved oxygen (DO) concn.
Degradation of fat present in the innuent was inhibited at
DO concn below about 0.5 mg/1, leading to sludges with
high fat content which settled poorly due to excessive
numbers of filamentous microorganisms. Fat was degraded
rapidly at higher DO concn (up to 4 mg/1) but effluent
quality was highest at low DO concn due to lower levels of
soluble breakdown products from the fat. When wastewater
was fed intermittently at constant aeration rate, sludge with
a low fat content and good settleability resulted, even though
the DO concn was about 0.2 mgfl for more than 30% of the
time.
Dairies

1426 NOUT, M. J. R.; WILLIAMS, A. The use of dairy
whey in the preparation· of fresh and fermented soymilk
products: preliminary investigations. In Proceedings of the

Sixth International Congress of Food Science and
Technology. Vol. I {edited by McLoughlin, J. V.; McKenna,
B. M.{. Dublin, Irish Republic; Boole Press Ltd. ( 1983) 135136 ISBN 0-906783-24-0 (hardback) [En, also ISBN 0906783-25-9 (paperback)] Dcp. of Food Sci. & Tech., Univ.
of Nairobi, PO Box 29053, Kabete, Kenya.
Cheese whey improved the flavour of fresh soya milk
when used as an extractant in the hot grind process instead
of water. Being a good source of lactose, flavour precursors
and minerals, whey proved particularly useful in the
manufacture of fermented soya milk products whilst at the
same time enhancing their nutritional value. Using whey·
based soya milk and a suitable starter culture, acceptable
mala (an acidified milk drink), unripened quarg and ripened
soft cheese-like products could be made.
1427 MOULIN, G.; BOZE, H.; GALZY, P. Use of yeasts
for the valorization of whey. In Proceedings of the Sixth
International Congress of Food Science and Technology, Vol.
2 {edited by McLoughlin, J. V.; McKenna, B. M.j. Dublin,
Irish Republic; Boole Press Ltd. (1983) 178 ISBN 0-90678326-7 (hardback) [En, 9 ref.; also ISBN 0-906783-27-5
(paperback)] Chaire de Genetiquc et Microbiologic, ENSA,
INRA, 34060 Montpellier Cedex, France.
Production of yeast biomass (by Kluyveromyces
fragilis), ethanol (by Candida pseudotropicalis) and
galactose (by K. lactis) from deprotemized whey is outlined.
1428 BORZANI, W.; BARALLE, S. B. (Correlation between
the volume of added ammonium hydroxide and the number of
additions of alkali during a batch pH-controlled lactic acid
fermentation of whey.] Correla~ao entre o volume adicionado
e o nllmero de adi~Oes de solu~lio de hidr6xid9 de amonio no
controle do pH de fcrmenta~ao hitica descontinua de sora de
Ieite. Arquivos de Bio/ogia e Tecno/ogia (1983) 26 (4) 475484 [Pt, en, 12 ref.] Inst. de Pesquisas Tccnol6gicas, CP
7141, 01000, Sao Paulo, Brazil.
Fermentation of reconstituted dried whey, containing
lactose at either 66.0 or 82.0 gjl, was earned out with
Lactobacillus bulgaricus at 44-45°C with ammonium
hydroxide added to maintain the pH at 5.4-5.5. Final concn.
of lactic acid was 56.8 and 83.1 gfl, resp., after 13 and 24 h
of fermentation. In each case, using automatic pH control,
34.6 ml NH 40H solution (at 250-270 g/1), corresponding to
38 additions, were required to maintain pH at 5.4-5.5. In a
further trial in which the pH was allowed to rise to 5.9-6.0

after 8.5 h, 59.9 g lactic acid/1 were obtained from 64.1 g
lactosc/1 using 33.4 ml NH,OH solution (39 additions) for
pH control. Exponential equations are presented correlating
volume of NH 4 0H added with number of additions of alkali
at the two pH studied.
1429

ABOU-ZEID, A. Z. A.; BAGHLAF, A. 0.; KHAN, J. A.;
S. S. Utilization of date seeds and cheese
whey in production of citric acid by Candida lipolytica.
Agric!lltura/ Wastes (1983) 8 (3) 131-142 [En, 11 ref.]
Dcp. of Chern., King Abdulaziz Univ., Jcddah, SaudLArabia.
A fermentation medium containing date seed
hydrolysate at 10 g/1 and whey at 5 g/1 with added minerals
produced Candida lipo/ytica biomass at 12.8 g/1 after 72 h
at 30°C, and citric acid at 17 g/1. Increasing the amount of
"date seed hydrolysate in the medium to 20 g/1 increased
biomass and citric acid to 14 and 23 gfl resp.; increasing the
amount of whey to 10 gjl increased b10mass yield and citric
acid concn. to 16 and 27 g/1 resp. The addition of sugars,
glucose in particular (at up to 25 g/1), increased citric acid
production but adding ammonium salts and NaN0 3 had
little additional effect. Addition of date seed ash at up to 0.3
gjl slightly increased citric acid yield, the maximum citric
acid concn. obtained being 54 g/1.
MAKHASHIN,

1430
WALSH, P. M.; HAAS, M. J.; SOMKUTI, G.
A. Genetic construction of lactose-utilizing Xanthomonas
campestris. Applied and Environmental Microbiology
(1984) 47 (2) 253-257 [En, 25 ref.] E. Reg. Res. Cent.,
USDA, Philadelphia, Pennsylvania 19118, USA.
Xanthomonas campestris, the producer of xanthan
gum, possesses a ,8-o-galactosidase of very low specific
activity. Plasmid pGC9114 (RPI::Tn95/), generated by the
transposition of the lactose transposon Tn95/ to RPl. was
conjugally transferred into XNI, a nalidixic acid-resistant
derivative of X. carnpestris NRRL B-1459S-4L. Transfer
occurred on membrane filters and in broth. The fl-ogalactosidase gene of Tn95 J was expressed in X. campestris.
The specific activity of .B·D-galactosidase in transconjugants
was over 200-fold higher than that in XN I, and
transconjugants grew as well in lactose-based media as in
glucose-based media. The lactose-utilizing transconjugants
could potentially be used to produce xanthan gum from
cheese whey.
Sugar refineries
1431 FERREIRA, S. V.; SERVULO, E. F. C.; SILVA, I. M.
DA; MARTEl.t.I, H. L. [Isolation of hydrogen producing
bacteria in biodigesters.] Isolamento de bact6rias produtoras
de hidrogenio em biodigestores. Revista de Microbiologia
(1984) IS (2) 86-88 [Pt, en, 8 ref., I tab.] Sch. Chern.,
Univ. Rio de Janeiro, Brazil.
Citrobacter freundii and Enterobacter agglomerans
were isolated from biodigesters fed with sugarcane stillage
from acetone butanol fermentation under anaerobic
conditions. Hydrogen and carbon dioxide only were produced
from glucose. Hydrogen formed 40.87% and 57.74% of the
total gas produced by C. freundii and E. agglomerans
respectively.
1432 FRAN(:A, F. P. DE; CASTRO, A. C. D. DE; LEITE, S.
G. F. [Role of Aspergillus niger At in citric fermentation.)
Desempenho de Aspergillus niger A 1 na fermentacrao citrica.
Revista de Microbiologia (1984) IS (2) 89-93 [Pt, en, 13
ref., 4 graphs, I tab.] Sch. Chern., Univ. Rio de Janeiro,
Brazil.
In studies with a str. isolated from sugarcane stillage,
the yield factors varied with the magnesium sulphate concn.
Yield was increased by partial neutralization during
fermentation, and reduced on using aluminium sulphate or
potassium ferrocyanide to prepare the fermentation medium.
Pulp and Paper industry

See also abst. 1442
1433 BENJAMIN, M. M.; WOODS, S. l.; FERGUSON, J.
F. Anaerobic toxicity and biodegradability of pulp mill
waste constituents. Water Research (1984) 18 (5) 601-607
[En, 14 ref., 9 fig.] Dep. Civ. Eng., Washington Univ.,
Seattle, Wash. 98195, USA.
Batch bioassays have been conducted to characterize
the response of methanogcnic bacteria to several constituents
of sulphite evaporator condensate. The results· can be
grouped into 3 ranges with increasingly severe consequences
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to anaerobic reactors: a low concn range, no effect; a
medium concn range where methanogenesis is temporarily
interrupted or slowed down, but may return to normal; a
·high concn range where methanogenesis is permanently
inhibited. There was evidence that mechanisms other than
fermentation to methane were significant in accounting for
removal of the toxicants from solution. Organisms acclimated
to low concn of a toxicant are better able to withstand a
shock load of that toxicant than are unacclimated organisms.
1434
KOVACS, T. G.; Voss, R. H.; WONG,
A. Chlorinated phenolics of bleached Kraft mill origin. An
olfactory evaluation. Water Research (1984) 18 (7) 911916 [En, 23 ref., 2 fig., 4 tab.] Pulp and Paper Res. lnst. of
Canada, Pointe Claire, Que., Canada.
Biologically treated effluent samples from 9 Canadian
bleached softwood Kraft mills were analysed for chlorinated
phenolics content. Odour threshholds were determined for
selected chlorinated phenolics and for a synthetic mixture of
these compounds at concn typical of a biologically-treated
bleached Kraft mill effluent. Results indicate that
chlorinated phenolics present in effluent discharged fom
bleached Kraft mills are not expected to contribute an offodour to recipient waters.

BIODEGRADATION ORGANISMS
Bacteria

See also absts. /287. 1358. 1378. 1382, /390-139/, 13931395, 1399, 1402, 1405, 1408, 1410, 1428, 1430-1431, 1442

1435 HENSEL, R. Three new murein types in coryneform
bacteria isolated from actiuted sludge. SJ..slematic and
Applied Microbiology (1984) 5 (1) 11-19 [En, 22 ref., 4
fig., 2 tab.] Botanisches lnst. Univ. Miinchcn, 8000 Milnchen
19, German Federal Republic.
During studies on the main components of the
bacterial flora of the aerobically treated sewage of a yeast
factory, several strs. of coryneform bacteria were isolated
which could not be classified. When determining the murein
(peptidoglycan) type of these strs. 3 hitherto unknown
murein types were found. The elucidation of their primary
structure is described.

2 fig.] Dcp. Microbial., Cape Town Univ., Rondcbosch 7700,
South Africa.
Recombinant plasmids between T. ferrooxidans and
Escherichia coli which contain arsenic and antibiotic
resistant genes and unique restriction sites have been
constructed. The expression of autotrophic T. ferrooxidans
genes in a heterotrophic E. coli cell-free system was
demonstrated. This is important for future studies on the
genetic manipulation of 'biomining' bacteria to produce
strains with h1ghly desirable characteristics.
Actinomycctcs

See also abst. 1385
1439
LEMMER,
H.;
KROPPENSTEDT,
R.
M. Chcmotaxonomy and physiology of sOme actinomycetes
isolated from scumming activated sludge. Systematic and
Applied Microbiology (1984) 5 (I) 124-135 [En, 32 ref., 3
tab.] Baycrische Landesanstalt fUr Wasseforschung; 8000
Munich 2, German Federal Republic.
From 14 sewage treatment plants in Southern
Germany, Berlin and Switzerland suffering from scum
production in the aeration tank, 14 strs. of nocardioform
actinomycetes have been isolated. Eleven strs. belonged to
the Rhodococcus rhodochrous group and fell into 3 different
spp. Two strs. belonged to the Gordona aurantiaca group, I
str. was identified as Nocardia amarae. Physiological tests
revealed marked differences between the strs. indicating that
specific scum control methods are needed depending on the
actinomycete str. responsible for scumming. Some
Rhodococcus strs. were susceptible to heavy metals such as
FeCI 3• Growth of N. amarae could be limited by supernatant
of the anaerobic digestor. No connection of scum production
with the nitrogen and phosphorus content of the influent was
found. The dependence of scum production on the grease and
oil content of the influent is discussed. Since the isolated
actinomycetcs were found to have the ability to synthesize
lipidic cell material from proteins and carbohydrates, there is
no indication of a strong relation.
Fungi

See also absts. /392, 1396-1397, 1399-140/, /403, 1407,
1409, 14/1, 1427, 1429, 1432, 1442

1436
AUDIC, J. M.; FAUP, G. M.; NAVARRO, J.
M. Specific activity of Nitrobacter through attachment on
granular media. Water Research (1984) 18 (6) 745·750
[En, 12 ref., 4 fig., 3 tab.] Dep. de Genie Microbial.,
U.S.T.L., 34060 Montpelier Cedex, France.
The work represents one stage in the optimization of
biological nitrification by attached culture. The utilisation of
columns packed with fine granular media, such as Biotite,
and sterile conditions has enabled the overall nitrite oxidation
rates of the pure N. winogradskyi serotype agi/is in attached
culture to be measured. The specific respiratory activity of
N. in attached culture has been determined and compared
with the values observed with free cultures. Attached
bacteria show a great increase in nitrite oxidation rate and a
130% increase in .respiratory activities compared with free
cells.

1440 OLESEN, P.; KIER, I. Optimal preparation of mycelia
and arthrospores of Geotrichum candidum: a SEM, TEM and
cytochemical study. Nordic Journal of Botany (1984) 4 (3)
365-374 [En, 20 ref., 13 fig., 3 tab.] lnst. Pl. Anatomy and
Cytol., Copenhagen Univ., Solvgade 83, Copenhagen,
Denmark.
In order to obtain basic data for an evaluation of the
applicability of the various morphological stages in
production of feed protein and waste water treatment, a
series of studies of the physiology of growth and
differentiation of G. candidum in submerged batch culture
were undertaken. Three morphological stages of G. candidum
were subjected to qualitative and quantitative morphological
and cytochemical analyses using scanning and transmission
electron microscopy.

1437 JARDIM, W. F.; PEARSON. H. W. A study of the
copper-complexing compounds released by some species of
cyanobacteria, Water Research (1984) 18 (8) 985-989 [En,
26 ref., 5 fig., I tab.] Bot. Dep., Univ., Liverpool, UK.
The production of copper-complexing extracellular
material by P/ectonema boryanum and Anabaena cylindrica
was studied using ion specific electrodes. The values of the
conditional stability constants for the copper complexes (K 1),
for the two species at pH 6.60 ( ± 0.05) were, respectively
2.8 (± 0.8) X 106 and 5.9 (± 2.0) X 107 • A strain of P.
boryanum that was made tolerant to a concn of 1 X 10- 6 M
copper produced greater amounts of copper-complexing
products than the normal strain although the K 1 value for
the copper complexes was the same. When stressed with
copper, P. boryanum and A. cylindrica produced more
complexing material than under the usual growth conditions.

Algae and Lichens

1438 RAWLINGS, D. E.; PRETORIUS, I.·M.; WOODS, D.
R. Construction of arsenic-resistant Thiobaci/Jus
ferrooxidans recombinant plasmids and the expression or
autotroyhic plasmid genes in a heterotrophic cell-free system.
Journa of Biotechnology (1984) 1 (2) 129·133 [En, 13 ref.,

See also absts. 1377, 1412
Higher Aninials

See also abst. 1355

REPORTS
See also abst. 1108

CONFERENCES
See also absts. 1261, 1266, I 283
1441 MCLOUGHLIN, J. V.; MCKENNA, B. M. (EDITORS)
(INTERNATIONAL UNION OF FOOD SCIENCE &
TECHNOLOGY.) Proceedings of the Sixth International
Congress or Food Science and Technology. Vol. l. Vol. 2.
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Vol. 3. Dublin, Irish Republic; Boole Press Ltd. (1983) xiii
+ 245; xiii + 225; x + 128pp. [En, many ref.; JSBNs Vol. I
0-906783-24-0 (hardback) 0-906783-25-9 (paperback), Vol. 2
0-906783-26-7 (hardback) 0-906783-27-5 (paperback), Vol. 3
0-906783-28-3 (hardback) 0-906783-29-1 (paperback)]
These 3 volumes in the series Research in Food
Science and Nutrition contain part of the proceedings of the
6th International Congress of Food Science and Technology
held in Dublin, Irish Republic, on 18-23 Sept. 1983. Vol. I is
entitled The Production, Preservation and Processing of
Food, Vol. 2 is entitled Basic Studies in Food Science and
Vol. 3 is entitled Human Nutrition. A 4th Vol. on Food
Science and Human Welfare is yet to be published.
Abstracts of some papers can be found via the subject index
under Conferences, Tnternational Congress of Food Science
and Technology.
1442 DUCOM, J. (CHAIRMA~) [Subgroup 3.1. Biochemical
studies.) Sons-groupe 3.1 -Etudes biOchimiques. In Groupe
de travail no. 3. Les transformations- biologiques et
chimiques. Co/toque sciences et industries du 'bois. Grenoble
du 20 au 22 septernbre /982. Paris, France; MinistCre de Ia
Recherche et de Ia Technologic (1984) 1-70 [Fr. en, 82 ref.]
Odier, E.; Rolando, C.; Monties. B. [Catabolism of a
lignin dimer, guaiacylglycerol-{l-coniferyl ether, by
Pseudomonas cepacia 122.] Catabolisme d'un dimCre de type
ligniQe, le guaiacylglycol-tJ-coniferyl ether, par Pseudomonas
cepacia 122. 1-7 [5 ref.]
-Bono, J.J.; Gas, G.; Ranjeva, R.; Bes, B.; Boudet.
A.M. [Comparative studies of the degradatiop of
lignocclluloses of poplar by three white-rot fungi.] Etude
comparee de Ia degradation de lignocelluloses de pcuplier par
trois champignons responsables de Ia pourriture blanche. 9-21
[14 ref.] Sporotrichum pu/verulentum, ·Coriolus versicolor
and Fames annosus {Heterobasidion annosumj were cultured
on powdered/oplar lignocelluloses. S. pulverulentum and C.
versicolor ha degradation rates of 6-10%. Lignin breakdown
by S. pulverulentum was stimulated by a high % of O, in the
atmosphere. High concn. of N in the culture medium
decreased lignin consumption and breakdown in all 3 fungi,
but stimulated lignin catabolism in S. pulverulentum and C.
versicolor.
Defaye, J.; Driguez. H.; Ohleyer, E.;_ Orgeret, C.;
Seil/ier, E.; Vidaud, C. [Induction, purification -and
assessment of cellulases and hemicellulases using analogues.
of thio-oligosaccharide substrates.] Induction,purification et
evaluation des cellulases et hemi-cellulases au moyen
d'analogues de substrats thio-oligos:iccharidiques. 23-40 [11
ref.]
Lacharme, J.; Seigle-Murandi, F.; Varry, F.; Steiman,
R. [Metabolic activity of micro-fungi with reference to
several phenolic compounds of black pulping liquors.]
ActivitCs metaboliques des micromycCtes vis a vis de
plusieurs composes phCnoliques des liqueurs noires de
papcterie. 41-60 [15 ref.] Fungal species which did not
demethylize gaiacol oxidized it to produce polymers; those
which deniethylized gaiacol to produce catechol eventually
reduced this to aliphatic derivatives. Phileoramularia sp. and
Penicillium purpurogenum could methylize catechol to
gaiacol. Several micro-fungi oxidized phenol to catechol.
Deschamps,A.M. [Using bacteria in the
biotechnological treatment of wood and bark waste.]
Utilisation des bactCries dans le traitement biotechnologique
de dechets de bois ct d'ecorces. 61-70 [37 ref.] Experiments
showed that various genera of bacteria were capable of
degrading kraft lignin, tignosulphonates and tannins. Bark
chips on a solid substrate were delignified by up to 55% in
20 days, accompanied by an almost total elimination of
tannins.
1443 LIEBERMAN, M. (EDITOR) Post-harvest physiology
and crop presenation. New York, USA; Plenum Press
(1983) xiii + 572 pp. ISBN 0-306-40984-4 [En, NATO
Advanced Study Institutes Series. Series A: Life Sciences,
Volume 46, Price $67.50]
These are the proceedings of a NATO Advanced
Study Institute held April 28-May 8, 1981, in Sounion,
Greece. The chapters emphasize the basic concepts of the
biochemistry and physiology of crop senescence, pathological
aspects of postharvest disease, manipulation of the pre-and
postharvest environment to influence quality and economic
aspects of postharvest losses in the developing world.
Individual chapters of interest are abstracted elsewhere. A
subject index is provided.

1444 ROTIGER, U. (COMPILER) Paddy deterioration in
the humid tropics: documentation of the GASGA-semiliar
"Paddy deterioration in the humid tropics" in
Baguio/Philippines from October lith to 18th 1981. Manila,
Philippines; Bureau of Plant Industry (1982) 232 pp. ISBN
3-88085-152-2 [En, many ref., illust.] From Abstracts on
Tropical Agriculture 9, 47229.
Papers are presented under the headings field handling
and drying; paddy. [rice} loss to microorganisms; paddy loss
to insects; grading; storage; impact of deterioration on
milling; and training.
1445 GENUNG, R. K. Multidisciplinary approaches "to
biomass. BioJTechnology (1984) 2 (9) 783-784 [En] Oak
Ridge Nat. Lab., Oak Ridge, Tenn. 37830, USA.
The Sixth Symposium on Biotechnology for Fuels and
Chemicals held 15-18 May in Gatlinburg, Tenn., provided an
opportunity for multidisciplinary discussions of advanced
biotechnology concepts. Papers presented on
thermal/chemical processing, applied microbial research,
innovative bioconversion systems, bioprocessing engineering
and bioprocess monitoring and control are described.
1446 SOCIETY OF CHEMICAL INDUSTRY. Mycotoxins.
Chemistry and Industry (1984) No.15, 530-552 [En, many
ref.] Editorial Office 14-15, Belgrave Square, London SWIX
8PS, UK.

BOOKS
1447
BETINA, V. (EDITOR) Mycotoxins. Production,
isolation, separation and purification. Amsterdam,
Netherlands; Elsevier Science Publishers B.V. (1984) viii +
528 pp. ISBN 0-444-42289-7 [En, Developments in Food
Science 8}
This book contains the following chapters:
Betina, V. Toxigenic fungi and their occurrence (3-12, 61
ref., 3 tab.).
Bctina, V. Mycotoxins as secondary metabolites (13-24, 37
ref.).
Betina, V. Biological effects of mycotoxins (25-36, 91 ref.).
Moule, Y. Biochemical effects of mycotoxins (37-44, 76
ref.).
Cole, R.J. Screening for mycotoxins and toxin-producing
fungi (45-58, 87 ref., I tab.).
Garst-Allman, C.P.; Steyn, P.S. Applications of
chromatographic techniques in the separation, purification
and characterization of mycotoxins (59-85, 128 ref., 3 fig., 3
tab.).
Heathcote, J.G. Anatoxins and related toxins (89-130, 194
ref., !6 fig., 11 tab.).
Tamm, C.; Tori,M. Trichothecenes (131-182, 92 ref., 6 fig.,
4 tab.).
Steyn, P.S. Ochratoxins and related dihydroisocoumarins
(183-216, 236 ref., 3 fig., 2 tab.).
Betina, V. Citrinin and related substances (217-236, 69
ref.,2 fig., 3 tab.).
Betina, V. Zearalenonc and brefeldin A (237-257, 69 ref., 2
fig., 2 tab.).
Betina, V. Cytochalasans (259-290, 47 ref., 4 fig., 5 tab.).
Engel, G.; Teuber, M. Patulin and other small lactones
(291-314, 148 ref., 6 fig., 10 tab.).
Davis, R.M.; Richard, J.L. Rubratoxins and related
substances (315-328, 74 ref., 4fig., 2 tab.).
Ueno, Y. Hydroxyanthraquinones (skyrines) (329-350, 80
ref., 5 fig., 6 tab.).
Nagarajan, R. Gliotoxin and epipolythiodioxopiperazines
(351-385, 100 ref.).
Garst-Allman, C.P.;Vleggaar, R. Aspergillic acid and related
pyrazine derivatives (387-404, 43 ref., 2 tab.).
Cole, R.J. Cyclopiazonic acid and related toxins (405-414,
22 ref., 2 fig., I tab.).
Betina, V. Indole-derived tremorgenic toxins (415-442, 38
ref., 4 fig., 4 tab.).
Seitz, LM. Alternaria metabolites (443-455, 42 ref.).
Scott, P.M. C!adosporin (asperentin) (457-461, 9 ref., I
fig.).
Scott, P.M. Roquefortine (463-468, 20 ref., 2 fig.).
Scott, P.M. PR toxin (469-474, 33 ref.. 5 fig.).
Ueno, Y. Chlorine-conlaining peptide (cyclochlorotine)
(475-480, 20 ref., I fig., I tab.).
Betina, V. Secalonic acid D (481-485, 10 ref., I fig., I tab.).
1448
(EDITORS)

KIRSOP, B. E.; SNELL, J. J. S.
Maintenance of microorganisms. A manual of
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laboratory methods.

London, UK; Academic Press Inc.

(London) Ltd. (1984) x + 207 pp. ISBN 0-12-410350-2 [En,
251 ref., illus.]
After an introduction by the editors, this book contains

the following cahpters:
Kirsop, B.E. Service collections: their functions (5-10, 2
tab.).
Snell, J.J.S. General introduction to maintenance methods

(11-21).
Rudge, R.H. Maintenance of bacteria by freeze-drying (2333, I tab.).
Jones, D.; Pell, P.A.; Sneath, P.H.A. Maintenance of
bacteria on glass beads at -6o•c to -76°C (35-40).
Snell, J.J.S. Maintenance of bacteria in gelatin discs (41-

45).
Impey, C.S.; Phillips, B.A. Maintenance of anaerobic
bacteria (47-56).
Waitkins, S.A. Maintenance of Leptospira (57-62).
Bousfield, I.J. Maintenance of industrial and marine
bacteria and bacteriophages (63-68, I fig.).

Hippe, H. Maintenance of methanogenic bacteria (69-81, 2

fig., I tab.).
Smith,D. Maintenance of fungi (83-107, 8 tab.).
Kirsop, B.E. Maintenance of yeasts (109-130, 3 fig., 2 tab.).

Leeson, E.A.; Cann, J.P.; Morris, G.J. Maintenance of algae

and protozoa (131-160, 8 fig., 5 tab.).
James, E.R. Maintenance of parasitic protozoa by
cryopreservation (161-175, I tab.).
Documentation systems for culture collections,
addresses of culture collections and suppliers of equipment
are listed in appendices. Genus and subject indexes are
included.
1449

List of cultures.

Osaka, Japan; Institute for

Fermentation (1984) Ed.7, viii+ 344 pp. [En, ja, See RPP
58. 1637]
1450

SHIELDS, J. K.; SHIH, M.

Catalogue of reference

culture collection of wood-inhabiting micro-organisms.
Report, Eastern Forest Products Laboratory, Environment
Canada (1975) No.OPX9E, 62 pp. [En, 3 ref.] Eastern

Forest Products Lab., 800 Montreal Rd., Ottawa, KIA OW5,
Canada.
A revision of the catalogue issued in 1967.

1451 DIXON, G. R. Plant pathogens and their control in
horticulture. London & Basingstoke, UK; Macmillan (1984)
x + 253 pp. ISBN 0-333-35912-7 [En, many ref., illust.,
Price £7.95]
Chapters on pathogens and diseases, fungi, viruses,
bacteria, control by host resistance, chemicals, spray
application, plant health regulation, cultural and biological
methods and the control of postharvest pathogens arc
followed by host, microorganism and disease and general
indexes.

1452

Tropical Pest Management. Pesticide Index 1984.

London, UK; Tropical Development and Research Institute

(1984) vi+ 194 pp. ISBN 0-85135-128-X [En, Price £6.00]
A revised index of chemical, common and trade names
of pesticides and related crop-protection products.

1453 DENNIS, C. (EDITOR) Post-harvest pathology of
fruits and vegetables. London, UK; Academic Press (1983)
xi + 264 pp. ISBN 0-12-210680-6 [En] Campden Food
Preservation Res. Ass., Chipping Campden, Gloucs., UK.
Up-to-date information on a range of fruits and
vegetables is given. Chapters on particular fruits and
vegetables are abstracted elsewhere.
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Pycnoporus cinnabarinus 1397
Lignocellulose
biodegradation
Coriolus versicolor 1442
Heterobasidion annosum 1442
Sporotrichum pu/verulentum 1442
wood destroying fungi 1400
Lignocelluloses, Pycnoporus cinnabarinus
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1382
uptake
bacteria, polymers 1408
Rhizopus arrhizus 1409
Methacrifos, control, insect pests 1322
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