


THE SOCIETY FOR APPLIED BACTERIOLOGY
TECHNICAL SERIES NO. 17

ISOLATION AND
IDENTIFICATION METHODS
FOR FOOD POISONING
ORGANISMS

Edited by

JANET E. L. CORRY
Ministry of Agriculture, Fisheries and Food,
London, UK

DIANE ROBERTS
Food Hygiene Laboratory, Central Public Health
Laboratories, London, UK

AND

F. A. SKINNER

formerly of Rothamsted Experimental Station,
Harpenden, Herts, UK

1982

ACADEMIC PRESS
A Subsidiary of Harcourt Brace Jovanovich, Publishers

LONDON - NEW YORK _
PARIS - SAN DIEGO - SAN FRANCISCO - SAO PAULO
SYDNEY - TOKYO - TORONTO



ACADEMIC PRESS INC. (LONDON) LTD
24/28 OVAL ROAD
LONDON NWI

U.S. Edition Published by
ACADEMIC PRESS INC.
111 FIFTH AVENUE
NEW YORK, NEW YORK 10003

Copyright © 1982 By The Society For Applied Bacteriology

ALL RIGHTS RESERVED
NO PART OF THIS BOOK MAY BE REPRODUCED IN ANY FORM
BY PHOTOSTAT, MICROFILM, OR ANY OTHER MEANS, WITHOUT
WRITTEN PERMISSION FROM THE PUBLISHERS

British Library Cataloguing in Publication Data
Isolation and identification methods for food

poisoning organisms.

1. Food contamination 2. Food—Microbiology

3. Micro-organisms—Identification

I. Corry, J. E. L. II.-Roberts, D. III. Skinner, F. A.

576°.163'028 TX535
ISBN 0-12-189950-0
LCCN 81-71577

Typeset by Bath Typesetting Ltd., Bath
and printed in Great Britain by
Thomson Litho Ltd., East Kilbride, Scotland



ISOLATION AND IDENTIFICATION
METHODS FOR FOOD POISONING
ORGANISMS



Contributors

J. S. ABBi1ss, Microbiology Section, Leatherhead Food RA, Randalls Road,
Leatherhead, Surrey KT22 7RY, UK

B. W. Avawms, Agricultural Research Council Food Research Institute, Colney
Lane, Norwich NR4 7UA, UK

JubpiTH M. ANDERSON, Unilever Research, Colworth House, Sharnbrook,
Bedfordshive MK44 1LQ, UK

R. A. E. BarreLL, Public Health Authority, Withington Hospital, Man-
chester M20 8LR, UK

G. 1. BarRrOW, Environmental Hygiene Reference Laboratory, PHLS Centre
Sfor Applied Microbiology and Research, Porton Down, Salisbury, Wiltshire
SP40¥G, UK

H. BEERENS, Faculté de Pharmacie, 3 rue du Professeur Laguesse, 59045
Lille Cedex, France

H. J. BeckERs, National Institute of Public Health, P.O. Box 1, 3720 BA
Bilthoven, The Netherlands

J. BENJAMIN, Department of Microbiology, Worcester Royal Infirmary,
Worcester WR1 3AS, UK

P. G. H. Bijker, Department of the Science of Food of Animal Origin,
Faculty of Veterinary Medicine, The University of Utrecht, Biltstraat
172, 3572 BP Utrecht, The Netherlands

Ruta M. Broob, Microbiology Section, Leatherhead Food RA, Randalls
Road, Leatherhead, Surrey K122 7RY, UK

C. Bootn, Commonwealth Mycological Institute, Ferry Lane, Kew, Rich-
mond, Surrey TW9 3AF, UK

SIMONE A. BOUWER-HERTZBERGER, Food Inspection Service, Nieuwe Gracht
3, 2011 NB Haarlem, The Netherlands

D. C. Cann, Torry Research Station, P.O. Box 31, 135 Abbey Road,
Aberdeen AB9 8DG, UK

W. B. CHapmaN, Commonwealth Mycological Institute, Ferry Lane, Kew,
Richmond, Surrey TW9 3AF, UK

A. W. Cog, Staphylococcus Reference Laboratory, Division of Hospital
Infection, Central Public Health Laboratory, Colindale Avenue, London
NW9 5HT, UK



vi CONTRIBUTORS

J. CRIQUELION, Faculté de Pharmacie, 3 rue du Professeur Laguesse, 59045
Lille Cedex, France

J. S. CRowTHER, Unilever Research, Colworth House, Sharnbrook, Bedford-
shire MK44 1LQ, UK

J. F. Earvy, Agricultural and Food Bacteriology Research Division, Depart-
ment of Agriculture for Northern Ireland, Newforge Lane, Belfast BT'9 5PX

P. A. GiBss, Leatherhead Food RA, Randalls Road, Leatherhead, Surrey
KT22 7RY, UK

R. J. GILBERT, Food Hygiene Laboratory, Central Public Health Laboratory,
Colindale Avenue, London NW9 SHT, UK

J. Harvey, Agricultural and Food Bacteriology Research Division, Depart-
ment of Agriculture for Northern Ireland, Newforge Lane, Belfast BT9
5SPX, UK

R. W. S. HARVEY, Regional Public Health Laboratory, University Hospital
of Wales, Heath Park, Cardiff CF4 4XW, Wales, UK

G. Hosss, Ministry of Agriculture, Fisheries and Food, Torry Research
Station, 135 Abbey Road, Aberdeen AB9 8DG, UK

R. HoLBROOK, Unilever Research, Colworth House, Sharnbrook, Bedford-
shire MK44 1LO, UK

B. Jarvis, Leatherhead Food RA, Randalls Road, Leatherhead, Surrey
KT227RY, UK

J. M. KraMER, Food Hygiene Laboratory, Central Public Health Laboratory,
Colindale Avenue, London NW9 SHT, UK

C. LEPAGE, Faculté de Pharmacie, 3 rue du Professeur Laguesse, 59045 Lille
Cedex, France

F. M. vaN LEUSDEN, National Institute of Public Health, P.O. Box 1, 3720
BA Bilthoven, The Netherlands

MARGARET A. LINGGOOD, Unilever Research, Colworth House, Sharnbrook,
Bedfordshire MK44 1LO, UK

G. C. MEap, Agricultural Research Council Food Research Institute, Colney
Lane, Norwich NR4 7UA UK

D. C. MILLER, Environmental Hygiene Reference Laboratory, PHLS Centre
for Applied Microbiology and Research, Porton Down, Salisbury, Wiltshire
SP4 057G, UK

Susan C. MorcGan-Jones, Division of Microbiology, Edinburgh School of
Agriculture, West Mains Road, Edinburgh EH9 37G, UK

D. A. A. MosseL, Department of the Science of Food of Animal Origin,
Faculty of Veterinary Medicine, The University of Utrecht, Biltstraat
172, 3572 BP Utrecht, The Netherlands

G. MunsHli, Food Hygiene Laboratory, Central Public Health Laboratory,
Colindale Avenue, London NW9 SHT, UK



CONTRIBUTORS vii

P. NEAVEs, Leatherhead Food RA, Randalls Road, Leatherhead, Surrey,
KT22 7RY, UK

DEeIDRE M. NORTON, Leatherhead Food RA, Randalls Road, Leatherhead,
Surrey KT22 7RY, UK

S. NoTERMANS, Laboratory for Zoonoses and Food Microbiology, National
Institute of Public Health, P.O. Box 1, 3720 BA Bilthoven, The Nether-
lands

Acnes H. S. OnNions, Commonwealth Mycological Institute, Ferry Lane,
Kew, Richmond, Surrey TW9 3AF, UK

A. M. PatoN, Division of Bacteriology, Department of Agriculture, University
of Aberdeen, 581 King Street, Aberdeen AB9 1UD, UK

J. T. PartersoN, Agriculture and Food Bacteriology Research Division,
Department of Agriculture for Northern Ireland and the Queen’s University
of Belfast, Newforge Lane, Belfast BT9 SPX, UK

J. A. PINEGAR, Leeds Regional Public Health Laboratory, Bridle Path, York
Road, Leeds LS15 7TR, UK

T. H. Price, Regional Public Health Laboratory, University Hospital of
Wales, Heath Park, Cardiff CF4 4 XW, Wales, UK

M. H. H. Razi, Department of Microbiology, University of Reading, Reading,
RG1540, UK

T. A. Roserts, Agricultural Research Council Meat Research Institute,
Langford, Bristol BSI8 7DY, UK

Ch. Romonb, Faculté de Pharmacie, 3 rue du Professeur Laguesse, 59045
Lille Cedex, France

MAUREEN DE SAXE, Staphylococcus Reference Laboratory, Division of
Hospital Infection, Central Public Health Laboratory, Colindale Avenue,
London NW9 SHT, UK

M. vaN ScHOTHORST, Central Control Laboratory, Nestlé Products Technical -
Assistance Co. Ltd. (Nestec), Case Postale 88, CH-1814 LA TOUR-de-
PEILZ, Switzerland

M. B. SKirrROW, Department of Microbiology, Worcester Royal Infirmary,
Worcester WRI 3A4S, UK

J. L. Smart, Agricultural Research Council Meat Research Institute,
Langford, Bristol BSIS 7DY, UK

M. F. STRINGER, Food Hygiene Laboratory, Central Public Health Labor-
atory, Colindale Avenue, London NW9 SHT, UK

ANN SUFFIELD, Leeds Regional Public Health Laboratory, Bridle Path, York
Road, Leeds L.S15 7TR, UK

JANE P. SuTHERLAND, ¥. Sainsbury Ltd, Stamford House, Stamford Street,
London SE] 9LL, UK



viii CONTRIBUTORS

J. A. TaYLoR, Environmental Hygiene Reference Laboratory, PHLS Centre
for Applied Microbiology and Research, Porton Down, Salisbury, Wiltshire
SP40yG, UK

LesLey Y. TAYLOR, Torry Research Station, P.O. Box 31, 135 Abbey Road,
Aberdeen AB9 8DG, UK

GiLLIAN M. TouLk, Leatherhead Food RA, Randalls Road, Leatherhead,
Surrey KT22 7RY, UK

P. C. B. TurnBuULL, Food Hygiene Laboratory, Central Public Health
Laboratory, Colindale Avenue, London NW9 SHT, UK

A. H. Varnam, J. Sainsbury Ltd, Stamford House, Stamford Street,
London SEI 9LL, UK

SaLLy WATERMAN, Department of Microbiology, University of Reading,
Reading RG1 5AQ, UK

D. C. WatsoN, North West Water, Western Division, Divisional Laboratory,
Stonebridge Lane, Fazakerley, Liverpool L10 SHA, UK

G. N. WartsoN, Food Hygiene Laboratory, Central Public Health Laboratory,
Colindale Avenue, London NW9 SHT, UK

ANTONNETTE A. WIENEKE, Food Hygiene Laboratory, Central Public Health
Laboratory, Colindale Avenue, London NW9 SHT, UK

A. P. WiLLiams, Leatherhead Food RA, Randalls Road, Leatherhead,
Surrey KT22 7RY, UK



Preface

This book is the 17th in the Technical Series of the Society for Applied
Bacteriology. Each chapter is the written version of a practical contribution
given at the Demonstration Meeting of the Society held at University
College, London on September 24th 1980.

Methods for the isolation and identification of all the well-known ‘food
poisoning’ bacteria are covered, including the salmonellas, Staphylococcus
aureus, Clostridium perfringens and Cl. botulinum, as well as other organisms
such as Bacillus cereus and Vibrio parahaemolyticus which have relatively
recently been recognized as causing problems. Yersinia enterocolitica and
Campylobacter spp. are included although there is still some disagreement
about whether they are true food poisoning organisms or whether they are
merely transmitted by food. Viruses and food-transmitted parasites are not
included.

Phage-typing and serotyping schemes as aids to epidemiological invest-
igations are described. Methods for the detection and identification of
enterotoxins are also included. These are likely to be more widely applied
in the food microbiology field when reagents such as antisera and pure
reference toxins are more widely available. Work on CI. botulinum, however,
is likely to remain confined to relatively few laboratories with the necessary
safety facilities and practical experience.

Fungi too can cause severe illness by growing and producing toxins in
food. In fact it would have been easy to fill several volumes on the subject
of mycotoxins and mycotoxigenic fungi. As a compromise we have included
three chapters covering the most important genera and toxins.

The contributors to this book include not only leading workers in food
microbiology in Britain, but also a number from mainland Europe. Widely
accepted ‘standard’ methods and novel methods not yet adopted by
international bodies are covered, as well as a selection of ‘personal’
methods peculiar to individual laboratories, and adaptations for special
purposes.

In spite of all efforts the number of cases of food poisoning shows little
sign of diminishing. It is clearly important to discover the reason for each
food poisoning incident, but this can only be done satisfactorily if effective
methods for identifying the organism causing the disease are available.

1X



X PREFACE

The investigation of outbreaks of food-associated disease is discussed in
the introductory chapter.

This volume should be a useful practical guide to those working in
public health, food industry, food research and teaching laboratories. We
should like to thank the contributors on whose hard work this book depends,
as well as Dr David Smith and other staff at University College, without
whose efficient organization the meeting could not have been held.

December 1981 Janer E. L. Corry
DiIANE ROBERTS

F. A. SKINNER
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The Investigation of Food Poisoning Outbreaks
in England and Wales

J. A. PINEGAR AND ANN SUFFIELD

Leeds Regional Public Health Laboratory, Leeds, UK

Food poisoning in man can be caused by a variety of food-borne agents
which may be intrinsic or extrinsic to the food (Table 1). Intrinsic causes
include food allergens and certain foods which are toxic in themselves.
Extrinsic causes include chemicals, parasites and micro-organisms which
are present in the food as unwanted contaminants. Of the micro-organisms
bacteria are well recognized as agents of food poisoning but there is still
considerable speculation as to the extent to which foods act as vehicles for
the transmission of viral diseases. For certain virus diseases, for example
hepatitis A, there is conclusive evidence that they can be food-borne.

This chapter is mainly concerned with bacterial food poisoning which
can be of two main types. Certain organisms cause an intoxication due to
the production of toxins in the food by the bacteria before its consumption,
often encouraged by storage of the food in a condition which allows con-
siderable multiplication of the bacteria. Other bacteria cause infection;
these multiply and elaborate their toxins in the intestine after consumption
of the food and thereby cause the disease. In this situation the bacteria
may be present in the food in relatively small numbers when it is consumed
but they must, of course, be viable.

The Investigation of Food Poisoning Outbreaks

This involves the following:
(i) recognition, collection and communication of information and speci-
mens;
(if) examination of specimens in laboratories;
(iii) notification of the findings to investigating authorities and to the Com-
municable Disease Surveillance Centre (CDSC).
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