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Despite under reporting in India two events of Bsgereus
food poisoning/ gastroenteritis were reported (Kulshreshtha,
1978; Lakhani, 1979)« Deva (1989) observed 50.0 to €5+0 per cent
of Salami and Trekker to be positive for Bacillus sppe Some
isolates were later {dentiffed as B cereus (Singh, 1330)y Mondal
(1990) reported 10.0 to 15¢0 per cent of Frankfurter and fts
ingredients posftive for Bs cereus.

Chinese foods and fast food restaurants serving these
are increasingly becoming populare Chances of contamination of
these foods with Be cereus and resulting food poisening have
thus increasede It fs high time thot studies on incidence and
level of contamination of such foods with g+ cereus in India
be worked out, as no such informotion is available.

Jha (1992) used 18 sugars to study fermentative ability
of B cereus. The isolatesunder tests were found varfable with
respect to fermmentation of xylose, salfcin and cellobiose.
Fermentation of xylosc was considered fnportant for differentis-
tion of Indian strains from 8ritish oness A biotyping system was
suggested on the basis of fermentation of these three sugars.

Serotyping of B» cereus has been deseribed. But the
typabi 1ity is poore wilbert and Taeyior (1976) reported that the
majority (38 of 66 fees 57+67) of B cereus isolated from
uncooked rice remeined untyped by their 18 sera used for sero.
typing. While Gilbert and Parry (1977) reported thot atleast
10«0 per cent of cultures were not typable by British serotyping
schemes Similar evidence was presented by Ghosh (1978) who found
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that 52.0 per cent isolates of De gereus from faecal specimens
remained untypeds Further, all of 26 fsolates of B» coreus sent
from this Laborastory to PHLS, Colindale were untypable. In the
fdentification of Japanese {solates a battery of 12 antisera
was added to the British serotyping system (Terrayama et als,
19763

A serotyping system using battery of antisera raised

against Indian fsolates was desireds Jha (1992) made an attempt
and raised battery of 17 sers. Results were encouraging though
he experfenced many ¢ross resctions. The strains used for
raising antisers originated meinly from pork products and,
therefore, cross reaction was expecteds

The present study was undertaken with following

objectives 3

e

2

e

Examination of Poods from Fast Food Restaurants to elucidate
contanination with 3. gereus. '
Estimation of levels of contemination of Chinese foods

with Be gereuss ‘

Biochemical characterisstion of fsolates and their
biotypinge | |

serclogical ﬁemtlﬂcaltion of fsolatess
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The genus Baci)lus was created by Ferdinand Cohn in
1872+ The species established was B+ subtiiis. Frankland and
Frankland (1837) described the species of Be gereus. The
Baciilus sppe was first classiffed by Smith et gle (1952)« They
also proposed a taxonomic scheme for the separation and identi-
fication of the aerobic spore bearing bacilif that forms the
basis of current procedures i1l nows

The first well documented report on food pofsoning due
to Be cereus was published in 1950 (Hawe, 1950)« The organisms
{mplicated n food borne {llness were incompletely described as
*anthracofd® Bacilius or as 2 member of the *subtiiis mesentericus’
group or as fpseudo snthrax iikets A number of reports on NONe
gastrointestinal episodes were published during the same perfode
After the publication of Pirst well-documented report on food
poisoning csused by B8« gereus (Hauge, 1955), Bs cereus has been
established as food pofsoning organism and as a direct or
opportunistic pathogen in non-gastrointestinael infections aiso
(Goepfert ct als, 19723 Gilbert, 13793 Turnbull gt als, 1979
Gilbert et gle, 12813 Jones and Turnbull, 1962). B. cereus caused
s musber of diseasc such as bactersenmiaz and septicaemia (Curtis
et als, 19673 Crowley, 19703 Barnham ond Taylor, 1977), endocar-
ditis (Crafg et sls, 19745 Block et als, 1981), pneumonia and
pleurisy (stopier ct ale, 196h), gas gangrene like infection
(Crosschel et als, 19765 Turnbull gt als, 1977),cerebral necrosis
(Turnbull et ale, 1977)sosteomyelitis (seiny et alss 1977)s
urinery tract infection (Melles et als, 1963) end meningitis
(Leffert et als, 15703 Raphael and Donoghue, 1376).
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- B+ cereus also causes a number of {nfections in
domestic animalse These are gangrenous mastitis in cous (Jasper
St als, 1 _S!gomcmh et ale, 1972) gbortions in ecsttle
(vohlgemuth/»1972), severe and fatal cases of bovine mastitis
(Anonymous, 1977)s Cases of acute mastitis have slso been
reported in dairy cows by Fabbi et ale, (1989)e This organism
was jsolated from mastitic miik and the udder tissue of the
affected cows.

A number of reports were reviewed by Gilbert ot ale
(1981) involving B subtilis, B. licheniformis and Be brevis as
the food poisoning sgents.

8. subtills and 8« licheniformis can cause *opportunistic!
infection in clinically compromised hosts combining with e

marcersns, B« cireulons, Be pumiius and 3. sphaericus (Farrar,
1363; Pearson, 19703 Tuszon et als, 1979; Gilbert et ale, 1981).

Characters of genus Bacillus *

The genus Bacillus can broadly be defined as comprising
Gram positive or variable rod shaped bacteria capable of forming
refractiie endospore in =n aerobic environmente Except for few
strains, the bacteria of this genus produce catalase {(Gordon
et als, 1973)s The endospore are highly resistant to heat,
dehydration and other destructive factors and ol members of
genus Bacillus exist as saprophytes in sofl, water, air and on
vegetations Few species have distinct habitats (Gibson and

Gordon, 1974)s




B» gereus 1s o Gram positive, motile facultstive
anaerobic, endospore forming bactilis Vegetative cell dimensions
are typically 1.0 to 1.2 /40 by 340 to 5.0 pim and the ellip-
sofdal spores are formed in central or paracentral position
without swelling the sporangium The organisms grow in a
temperature range of 10% to h8°¢ with optimum growth occurring
between 28°C and 35%. widely variable choracters of B gereus
have been described by Gibson and Gordon (1974), Cowan (1974)
and Horris et als (1981)« Non motile strain of 8e cereus were
also reported, hence the manuals on determinative bacteriology
include motile/ non-motile bothe

On the basis of the jarge number of §solates of .
ceveus Gilbert st als (1381) suggested that B» gereus is motile,
forms choracteristic colony on 5.0 per eent horse blood agar, 1s
lecithinovitelline positive and ferments glucose but not arabinose,
xXylose and mamnitol 1n amonium salt sugar basess For suspected
Be cereus colonfes giving variable or doubtful reactions and
colonies of other Bacillus spps, they suggested a set of 15
tests for screening.

Distribution of Bacillus cereus in nature :

Spore and vegetative fomms of Be cereus are commonly
found in varied ernwironments such as soil, sediments, dust,
mm%kmers vegetation and many kinds of foods specielly milk
and'dn!ry ms, herbs, spices, cereals and cereal products,
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meat and poultry (Goepfert et als, 19723 Horris et als, 1381).
According to Autal (1938) unprocessed spices (aligator peppia,
red pepper, black pepper, thyme and curry powder) were highly
contaminated and B cereus was isolated in high numbers in
majorfity of 230 samples he exomineds Ueda and Kuawara {1990)
found that all the 111 soll samples from vegetable farm land
were positive for 8. cereus ranging between 10* to 107 /e The
isolates were aiso diarrhoesl toxin producers. Ueda et ale
(1951) examined 185 sofl, 28 vegetable samples from 88 fields
and 205 vegetable and shredded vegetable samples from retall
shopse 91+0 per cent of soil ond 55.0 per cent of vegetable
sanples were positive for 8. cereus in the range of 10 to 107
cfufg and 102 to 10° cfu/g respectivelys 20.0 per cent of
vegetable samples from market contained B cereus 10° to 10°
¢fu/ge Due to its widewspread natural distribution B gereus
§s inevitably ingested from time to time and contributes as
transitory intestinal floras It has been isolated from the
faeces of healthy childrens It varied from 1.0 per cent fin
united Xingdom (Ghosh, 1978), 150 per cent in Japan (Itoh
et 3ls, 1982), 280 to 43«0 per cent in South Africa (Turnbuliand

Kramer, 1965).

Baci ﬂg gereus food poisening 3

Outbreaks of food poisoning have been reported through-
out Europe, and also in Australis, Canada and the USA (Hauge,

19503 1955; Goepfert et als, 1972; Glibert, 1979)« Abdominal
pain,profuse diarrhoea, tenesmus, nNausea appearing 10 to 12 hours






