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Abstract: Bacillus cereus is a most common food borne pathogen that causessome serious food borne illness
because it secretes an enterotoxin called Cereulide, which is mostly responsible for causing “emesis” that might
be responsible for producing a condition of extreme nausea and vomiting in humans. It also causes an osmotic
imbalance that leads to diarrhea. Bacillus cereus mostly attacks on those food items that are either starchy in
nature or cooked at very low temperatures for a long interval of time. In the present study, thirty bakery
products were selected from the different bakeries of Quetta city, at random and were provided with three
different conditions portion-wise before being processed i.e. refrigeration, microwave heating and room
temperature storage and then they were further processed through inoculations, streaking and purifications
upon BHI broth and agar, respectively. Biochemical tests and Gram staining’s were than performed in order to
confirm the presence or absence of Bacillus cereus. It was observed, that portions that were provided with
microwave heating, showed least bacterial growth whereas, the portions that were kept in room temperature had
shown highest bacterial growth. It is therefore, recommended to eat freshly cooked food, avoid consuming left-
over food and if it is used than it must be heated properly before being consumed.
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INTRODUCTION [6]. Consumption of such a food item that is having more

Bacillus species are well-known food borne causes food poisoning. Whereas consumption of such a
pathogens and Bacillus cereus is known to be the brutal food item that have bacterial toxins in it causes food
food spoilers [1]. Bacillus cereus are extensively spread intoxication [7] Their sources might be airborne
in the natural atmosphere especially soil, air and water [2]. microorganism, sand borne microorganisms or by poor or
They are Gram positive, spore forming bacilli and are well unhygienic handling, packaging  and  storage  of  food
adapted to harsh environmental conditions. Bacillus [8]. Bacillus cereus attacks upon starchy  edibles  i.e.  rice
cereus can grow in a wide range of temperature [3]. A and meat as well as bakery products, custards, puddings
good growth rate has been experimentally observed in a and egg based food items [1]. It holds the adhesive ability
temperature range of 82-95 F [4, 2]. These can multiply so and  can form biofilms on utensils, plastic vessels, walls
fast that can form a generation of 100,000 in  5  hours  at of refrigerators  and  tiles  of  kitchens  and  bathrooms
86 F [5]. Bacillus cereus spores are liable to survive in [6]. It hydrolyses the complex molecules to simpler ones,
food products that are cooked or baked on slow especially the  starches  and  proteins.  Comparatively,
temperatures (E.g. custards and puddings) because at that they are  more  likely  to  grow  in  vessels  having  meat
time the vegetative cells produce spores and as the food (or proteins) rather than the bowl of rice (or starches) [5].
is allowed  to  cool slowly the spores starts to multiply in If the food is contaminated by Bacillus cereus, it is
it [4, 2]. Food items can be spoiled in two ways, either by impossible to eradicate it, because it shows resistance to
dwelling and growing in it or by releasing their toxins in it heat and dehydration [9].

than enough growth of food  borne  microorganism
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It enters the body in a dramatic manner, as it is common   food-borne    pathogen    that   may  cause a
hydrophobic and adhesive in nature, it forms bioflims in very  severe  disease  and the way of prevention against
utensils. So, when the food is poured in the vessel, it is it.
attacked and invaded by Bacillus cereus [10]. As the food
slowly cools down the spores develop and vegetative MATERIALS AND METHODS
cells are formed that than further multiply and again forms
spores [9]. They then produce and secrete an enterotoxin, Sampling: A total number of 30 bakery products
Cereulide, a heat resistant substance that activates including pastry, chicken patties, plain cake piece,
adenylatecyclase in the intestine that permits the flow of sandwich (chicken spread and mutton), nimco,
intestinal secretion and creates an osmotic imbalance that gulabjaman, sohanhalwa, biscuits (with topping and
leads to diarrhea or vomiting [11, 12]. The condition of without topping), swiss roll, vegetable patties, mutton
having extreme nausea and vomiting is called as emesis or patties, fried sandwich, plain bun, were purchased from
emetic syndrome. Cereulide consist of different types of different bakeries of Quetta city. These  samples  were
Amino acid that is produced by the synthesis of non- than brought to SardarBahadur Khan Women
ribosomal peptide. 5-HT3 is a receptor present on the University’s Microbiology laboratory for further
surface of a cell activates the cereulide as a result it processing. The samples were provided with different
stimulates the vagusnerve [11]. condition before the start of culture i.e. all the items were

Diseases caused by Bacillus subtilis, mostly go on parted into three parts and each of the part was further
unreported but it is known that emetic food poisoning is divided to three groups. The parted portions of first group
much more harmful than other one [9, 13]. Norway, from were heated in microwave oven before culturing whereas
1988 to 1993 showed 33% of the food poisoning cases. of second group were kept in refrigerator. Moreover, the
The highest was 47% cases from year 1985 to 1992 and portions of third group were neither heated nor
least was 0.7 in England and Wales [9]. Besides food refrigerated. They were kept at room temperature before
borne pathogenesis, it also causespredontis, osteomylitis, being cultured.
meningitis and other wound infections [14]. 

Temperature variations have a great effect upon Culture and Isolation: BHI broth and agar were prepared
microorganisms. According to [15] the optimum for culturing Bacillus cereus. Samples were inoculated in
temperature for the germination of Bacillus cereus spores BHI broth and kept in incubator for 24 hours at 23°C.
is 30°-37°C that is in fact the room temperature in Quetta After 24 hours inoculums were streaked on BHI agar for
most of the time of year. Refrigeration inhibits the growth Bacillus cereus.
and germination of Bacillus cereus by causing an
effective increase in their normal generation time [16] but Identification: White scattered colonies were observed
still there are some psychotropic strains that survive and after 24 hours on BHI agar plates. It was than ten times
germinate on 4°C [17]. On the other hand, microwave purified and after that Gram staining and IMViC tests (that
heating denatures bacterial protein structures of the stands for Indole test, Methyl red test, VogesProskauer
vegetative cells by producing electromagnetic waves of test, Citrate test and Sim test) were applied for
300-300,000 MHz million cycles/ second [18]. It works on confirmation. Each of the following test has a separate
two principles working side by side i.e. Di-polar objective that leads to the confirmation of the microbial
interactions and ionic interactions. In di-polar interactions organism. The results of the following tests could either
the food water respond to the electromagnetic field as it’s be positive or negative that confirms the presence or
a dipole molecule in nature and rotate along the waves absence of the microbial organism.
generating heat that kills bacterial cells. Whereas in ionic
interactions, ionic compounds in food i.e. Salts responds Gram Staining: A clean glass slide was taken and labeled
by colliding together on a high rate produce heat that by the name of samples. An inoculating loop was
changes the 3D protein conformation of bacterial body incinerated and loop full of sterilized water was placed on
[19]. slide. Than the loop was incinerated again and cooled by

The following research is  performed  in  order to stabbing in the agar. A small colony was picked that was
bring  awareness   among   people   about  food mixed well with the drop of saline water already present on
intoxication  and      food      infection,     about a the slide and was left to dry. It was then heat fixed by
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passing the slide through burner flame several times. (methyl red, ethyl alcohol, distilled water) were prepared.
Than slide was completely flooded by crystal violet for The  broth  was inoculated and divided into two parts.
one minute and dropped than it was flooded by Gram The inoculated test tubes were kept in incubator for 4
iodine for one minute and then rinsed with distilled water. days. After incubation one of the test tube was inoculated
The decolorizer was poured for 5 seconds and with 4 drops of methyl red solution and the other test tube
immediately washed by tap water. Soon after that the slide with solutions A and B. Changes will identify the
was flooded by safranin solution for 1 minute than it was presence or absence of the organism [20].
drained and washed with tap water and allowed to dry.
For observation a drop of immersion oil placed on the RESULTS
stained portion of slide.

SIM Test: SIM test is done on SIM  agar.  It  is a given as follow and shown in Table no. 1.
semisolid agar. SIM stands for sulfide indole motility test.
This media is used to detect either an organism could or Group 1: No significance growthappeared upon the
could not produce H S gas, utilize indole and is for nutrient agar plates for items that were provided with2

detecting motility. microwave heating except that of plates streaked with the
Isolated organisms were inoculated in it by means of inoculum of nimco and mutton patties.

inoculating streak. The streak test tube was incubated for
24 hours (Koneman.,1988). Group 2: Whitish raised colonies appeared on nutrient

Citrate Test: It is used to detect the capacity of an refrigerators before being processed. 
organism to use citrate as a sole source of carbon and
energy. Citrate agar was prepared and slants were made in Group 3: Fine growth appeared on the nutrient agar plates
labeled test tubes. Using sterile technique each sample by of samples kept on room temperature before being
means of streak inoculation were inoculated upon citrate processed.
agar. One tube was kept as control beside the inoculated Biochemical tests and Gram staining were applied on
tube and was labeled as “C”. Then it was incubated for 24 the growth appeared  and  the  results  are  shown in
hours at 37°C. Presence or absence of organism is Table no. 2. The stained slides showed purplish blue color
detected by color change (Claus., 1986). and on viewing the slide under microscope showed long

MRVP Test: Its reagents are solution A (alpha naphthol, hazy after being inoculated by the growth appeared and
absolute ethanol), Solution B (potassium hydroxide, incubated for 24 hours at 37 °C. The green solid citrate
creatine,    distilled     water)    and    methyl    red   solution agar supports the presence of Bacillus cereus.

The results for B.cereus for all the three groups are

agar plates for most of the samples that were kept in

rods. On the other hand, the semi-solid SIM media, turned

Table 1: Showing presence and absence of growth of Bacillus cereus after being provided with different temperature conditions
S.#. Bakery items No.Of bakery items Group 1 growth Group 2 growth Group 3 growth
1 Chicken Patties 2 - + +
2 Plain cake 2 _ + +
3 Mutton sandwich 2 _ + +
4 Chicken spread sandwich 2 _ + +
5 Nimco 2 + + +
6 Gulabjaman 2 _ _ +
7 Sohanhalwah 2 _ + +
8 Biscuits with toppings 2 _ + +
9 Plain biscuits 2 _ + +
10 Swiss rolls 2 _ _ +
11 Vegetable patties 2 _ + +
12 Mutton patties 2 + + +
13 Fried sandwich 2 _ + +
14 Pastry 2 _ _ +
15 Plain bun 2 _ _ +
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Table 2: Showing biochemical results for confirmation of B. cereus 
MRVP test
-------------------------

S.# Conditions provided before culture Gram staining Motility test (SIM test) Citrate test MR VP
1 Group 1 (Microwave heated) Bluish stain, long rods + _ _ +
2 Group 2 (Refrigerated) Purple stain, rods + _ _ +
3 Group 3 (Room temperature) Bluish stain, rods + _ _ +
did not showed any changes after inoculation and incubation. No changes observed in test tube for methyl red test, whereas, on adding regent, a pinkish color
appeared for seconds and disappeared.

According to Bergey’s Manual of determinative clean and sterilized. Hands should be washed properly
bacteriology, Bacillus cereus is methyl red negative and before and after the handling of raw meat, eggs and
VogesProskauer positive because it is not a mixed acid poultry. Nose and mouth should be covered if one is
fermentor and can convert acids to acetyl methyl carbinol sneezing or coughing while cooking or baking. Food must
[20]. be cooked adequately, visual indications are best for that.

As documented by [15, 22] heating in a microwave Rinse washes all vegetables and fruits before use. Paper
oven inactivates or halt the existing cells of Bacillus towel should be used for cleaning rather than a cotton
cereus. Due the following reason, no further growth cloth. Perishable foods must be stored in refrigerator to
appeared on their corresponding agar plates. All the items avoid spoilage.
of the second group were refrigerated before culturing. On the basis of research done and a results
Bacillus cereus has some tendency to survive at a observed, it can be concluded that, food must be kept in
temperature of 35-45 °C. Therefore, Bacillus cereus has refrigerators for storage and must be heated properly
not grown in all but a few plates from group 2. Optimum before being consumed. Left-over food should be
temperature for Bacillus cereus to grow is the normal avoided. But in case, if it is taken, it must be stored in
room temperature and most of the plates showed colony refrigerators and must be fully heated. Food should not be
upon nutrient agar in dull white shade. stored for a life time as its nutritional value finishes soon

Gram staining as described by Bergey’s Manual of after its being cooked. 
determinative bacteriology is positive and rod shaped Microwave heating proved to be the best method for
cells for Bacillus cereus. This on staining proved correct. killing a food borne pathogen therefore; it must be used
It gave a purplish blue shade and under the microscope, at homes, bakeries, confectionaries and hotels etc. Before
showed small rods. Thus, it proved correct. serving the food..

Bacillus cereus have the ability to convert
tryptophan to tryptophanase for that reason, it is Sim test REFERENCES
positive [21] and is motile as stated in Bergey’s Manual of
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