
NTRODUCTION

Rice is an important foodstuff with Bacillus cereus
food poisoning [1]. Bacillus spp. is a usually present
in soil and rhizosphere dweller [2]. Bacillus cereus
comprises 10% of the soil microflora in rice fields
[3, 4, 5].

Genus Bacillus is complex in physiological and
genetic properties [6]. As Bacillus cereus is present
everywhere in nature, anaerobic, Gram-positive,
motile, endospores forming (central,
ellipsoid) with granular internal structure, rod shaped

bacteria, which manifest numerous pathogenic
properties. The primary domain of Bacillus cereus
is soil. It is found frequently in foods such as milk,
cereals, meats, poultry, starches, herbs, and spices
[7].

Foodborne breakouts caused by Bacillus cereus [8]
have been associated with more or less   all the
groups of foodstuffs [9] also further more Bacillus
species, just as Bacillus licheniformis, Bacillus
subtilis, Bacillus pumilus [10] Bacillus thuringiensis
[11], and along with others, have been fix and
accountable for diseases in human, including
gastroenteritis, meningitis, endophthalmitis, and
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ABSTRACT

Rice is delightful food used extensively all over the Asian countries including Pakistan and consumption
rate is very high. The aim of the present observation was to estimate the microbial load of the rice
in the Lahore city of Pakistan. A total of 168 rice samples of raw and cooked categories were collected
from different food-stalls and karyana stores from Raiwind, Lahore. Highest average of mean Viable
Count (6.19 log10CFUg-1) of uncooked rice samples while in the cooked samples the highest mean
Viable Count (3.84 log10CFUg-1) was recorded. It was also found that the overall percentage of
Bacillus cereus and Bacillus subtilis in raw rice 38% and 52% while in cooked rice samples were 46%
and 25% respectively. Fungal species isolated cooked rice samples were found in the order of Aspergillus
niger (14%), Rhizophus stolonifer (12%), Pencillium chrysogenum (9%), Aspergillus flavus (8%),
Fusarium equiseti (8%), Aspergillus fumigatus (0%), Fusarium avenaceum (0%), and Alternaria
alternata (0%). Aspergillus species were found to be predominant in fungal isolates. The data was
analyzed statistically by One Way ANOVA and found significant (p<0.05). It was concluded from the
study, Bacillus cereus breakouts can be controlled by quick ingestion of cooked rice.
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cutaneous infection.

In Norway, diarrhoeal type of Bacillus cereus food
poisoning was first investigated after an investigation
of a hospital outbreak, on the other hand Bacillus
cereus emetic syndrome was first observed in the
1970s after consumption of cooked rice in Chinese
cuisine in the United Kingdom [12, 13] Between the
molds, bacteria and fungi that can spread on brown
rice, Aspergillus flavus is between the most
dangerous, it is also known as an aflatoxin, likely
to cause cancer if consumed. Aspergillus flavus grow
on both cooked and uncooked rice [14].

MATERIAL AND METHODS

Sample collection
A total of 168 rice samples included of two main
categories, raw and cooked rice. The raw rice
contained seven varieties whereas, cooked rice
comprised of three varieties were collected randomly
from different karyana stores and food-stalls from
Raiwind, Lahore city, Pakistan and packed separately
in the sterile polythene bags aseptically, and then
transported to the laboratory of the Institute of
Molecular Biology and Biotechnology (IMBB), The
university of   Lahore, for immediate of sample
collection.

Sample preparation
 Samples were prepared according to the method of
with few modifications; 5g of each rice sample were
introduced in 45ml of 0.1percent (weight/volume)
sterile buffered peptone water and homogenized
(mixed) for 2 mints in the sterile Motar and Pestle
while raw rice samples were grinded in the sterile
Grinder Machine. One milliliter of the homogenate
was introduced into the test tube containing 9ml
buffered peptone water, labeled 1:10 (10-1) dilution
and then serially diluted into two  more test tubes,
labeled 10-2, and 10-3 [15].

Culturing of sample and bacterial count
From 10-3 dilution of the each diluted sample, 0.1ml
was swabbed over the Nutrient Agar plate for aerobic

incubation at the temperature at 37oC for 24-48
hours. After the incubation total plate count (TPC)
was done with the help of digital colony counter
[16].

Preservation of isolated strains
The isolated bacteria were preserved in the solution
of 40% Nutrient broth with 60% Normal Saline in
1.5ml eppendorfs tube and kept in the freezer at a
temperature of -18oC for later use according to the
method of [17].

Purification of isolated colonies
All the isolated colonies obtained from Nutrient
Agar were streaked on Bacillus cereus specfic  Agar
i.e Polymyxin Egg Yolk Mannitol- Bromothymol
Agar (PEMBA). The plates were incubated at 37oC
for 24 to 36 hours with an additional 24 hours at
room temperature to make possible the growth of
turquoise to peacock blue colonies that is classic of
Bacillus cereus group [18].

Microscopic staining
The microscopic morphology and    arrangement of
bacteria were examined using Gram staining and
Spore staining [19].
Biochemical test

The biochemical tests that were used for the
identification of Bacillus cereus group included:
catalase test, hydrolysis of gelatin, hydrolysis of
starch, and casein hydrolysis [19].

Statistical analysis
The samples were analyzed through the SPSS v16.0
by One Way ANOVA test to evaluate the significance
of the data

RESULTS

Mean Viable Count of Rice samples
A total of 168 rice samples (Raw and Cooked rice)
were collected randomly from food-stalls
and karyana stores in Lahore, Pakistan. The raw rice
samples were  of seven varieties which are
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as follows, (Saila Super fine, Saila Kainat, Super
Karnel, 86 Basmati, Super, Supri, and Super
Basmati). The cooked rice samples were of three
varieties as follows: (pulawo, Biryani and Boiled
rice) they were collected from food-stalls of Raiwind
in Lahore, Pakistan. The Mean Viable Count and
Prevalence of B. cereus and B. subtilis were noted
from rice samples are mentioned in Table I.
In the above table, it is found that “Saila Super Fine”
contained the highest “Mean viable Count” 6.19 as
compared to the other raw rice samples whereas in
cooked rice samples “Pulawo” contained highest
“Mean Viable Count” 3.84. The data of the samples
is analyzed through the SPSS by One Way ANOVA
method to evaluate the data significance P-value
(0.00). It is also observed that raw rice contained
highest load of B.subtilis 52% and least load of
B.cereus 38% against to the cooked rice. It is found
that cooked rice contained highest load of

B.cereus46% and least load of B.subtilis 25%.

Prevalence of fungus isolates
Prevalence of fungus isolates were recorded from
raw and cooked rice samples. It was found that
Aspergillus niger (21%) found highest prevalence
as compare to the other fungus species. It was found
to be the most prevalent species obtained from both
raw and cooked rice samples. Rhizophus stolonifer
was the second prevalent fungus species in both
varieties of rice samples 16% in raw and 12% in
cooked samples as shown below in the Table II.
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Table I: Mean Viable Count (Log10Cfug-1) And Percentage Of Bacillus Cereus And B. Subtilis Examined From
Cooked And Raw Rice Samples



7.1=isolate #1 from sample #10, 8.1=isolate#2 from
sample #12, 11.1=isolate #3 from sample #21,
11.2=isolate #4 from sample #23, 11.3=isolate #5
from sample#28, 11.4=isolate #6 from sample # 34,
12.1=Isolate #7 from sample #36, 12.2=isolate #8
from sample #40, 12.3 =isolate#8 from sample
#70.12.4=isolate#9 from sample37. 14.1=isolate#10
from sample 68.14.2=isolate#11 from sample #61.

Confirmation of extracellular antibacterial
metabolites production by Bacillus cereus isolates
Bacillus cereus isolates Cell Free Culture Supernatant
(100µl) were (significantly = 10mm) active against
Escherichia coli. Bacillus cereus cultures were added
to each well and noted as zone of inhibition (mm)
after overnight incubation at 37oC as shown in the
Table V.

*Bacillus cereus isolate; - = no activity.

Antimicrobial potential of Chloroform solvent
The middle chloroform-insoluble interface (CL)
layer obtained from the CFCS Bacillus cereus isolates
had significantly inhibited the growth of Escherichia
coli. The upper aqueous layer (CW) and chloroform
layer (CCL) from the CFCS Bacillus cereus isolates
examined low levels of antimicrobial activity.
The upper aqueous layer (CW) and chloroform layer
(CCL) layers found minor antimicrobial activity
against Staphylococcus aureus and Micrococcus
luteus as shown in the Table V.

CW= upper aqueous layer, CL= middle chloroform
-insoluble interface, CCL= chloroform layer.
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Table IV: Agar Well Diffusion Assay as confirmatory
test for antibacterial metabolite by test Bacillus cereus
isolates.

Table II: Percentage Of Fungus Isolates Examined From
Rice Sample

Sr. No.

1
2
3
4
5
6
7
8
9
10

Fungus Isolates Raw rice
(n=84)

Cooled rice
(n=84)

Aspergillus nigar
Aspergillus flavus
Aspergillus fumigatus
Rhizophus stolonifer
Pencillium chrusogenum
Fusarium equiseti
fusarium avenaceum
Alternaria alternate
Yeast
Unknown fungus

21%
13%
8%
16%
13%
5%
2%
3%
3%
13%

14%
8%
0%
12%
9%
8%
0%
0%
3%
7%

Table III: Antagonistic potential of Bacillus cereus isolates
by Spot and Overlay Assay.
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Table V: Antagonistic potential of chloroform fraction
of CFCS Bacillus cereus isolates
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Thin Layer Chromatography
Six specific antagonistic Bacillus cereus isolates
(13.1, 10.1, 5.1, 15.1, 3.1, and 6.1) were subjected
to Thin layer chromatography; produced different
number of components and (Rf-value) of each
component were calculated.

DISCUSSION

E x a m i n e d  t h a t  To t a l  Vi a b l e  C o u n t
(1.69×105CFU/mL) in uncooked rice and Total
Viable Count (4.13×105CFU/mL) in cooked rice
respectively, these findings agree  with the present
s t u d y  i n  w h i c h  To t a l  Vi a b l e  C o u n t
(2.74×105CFU/mL) in uncooked rice while the Total
Viable Count (1.54×105CFU/ml)  in cooked rice

were similar [3].

The recommended limit of bacterial contamination
for foods by International microbiological standards
is 105 cfu/g for Total bacterial plate count [20,21,22]
 Bacillus cereus was not present in ready-to-eat
vinegar rice samples, which was amazing since this
pathogen has been usually; exist in rice and sushi
[1, 23].

By analyzing, the chief Bacillus species were develop
in cooked rice were Bacillus cereus 22%, contrary
to these findings with [24] they reported that Bacillus
cereus were 4.08 log CFU/g in cooked rice.

 From scrutinizing the report [25], the prevalence of
Bacillus cereus in cooked rice was found 12%
contrary via the findings of  [24], 100% in India,
92.9% and [26] 91.7% in the United States, [27],
10%–93% in the Europe, and [28] 93.9% in the
England.

In this study, the Percentage of Bacillus cereus in
pulawo was 12%. Contrary to the findings of other
investigators reported that widespread of Bacillus
cereus in pan-fried rice, [27] 12%–86% in the
Netherlands, [25] 85.7% in the US, and [29] 33%
in the UK.

In present study, fungal species isolated from
uncooked and cooked rice were found followed by
Aspergillus niger (27%), Rhizophus stolonifer (19%),
Pencillium chrysogenum (13%), Aspergillus flavus
(12%), Fusarium equiseti (9%), Aspergillus fumigatus
(4%), Fusarium avenaceum (1%), Alternaria alternata
(1%) respectively.

Contrary to the findings of the present studie different
fungal species, were found in the uncooked and
cooked rice followed by Rhizophus spp. (76%),
Aspergillus flavus (42%), Mucor species (64%), and
penicillium species (31%) respectively [30].

In the present studies,  different fungi were found
in raw rice were Aspergillus niger, Rhizophus
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Figure I: Different number of components of Bacillus
cereus isolate

Table VI: Retention factor Rf-value of Bacillus
cereus isolates.



stolonifer, Pencillium chrysogenum, Aspergillus
flavus, Fusarium equiseti, Aspergillus fumigatus,
Fusarium avenaceum, Alternaria alternata
respectively.

Described the following fungi in Japanese raw
rice: Aspergillus, Penicillium, Fusarium, Phoma,
Curvularia, Helminthosporium, Cladosporium
Arthrinium and Alternaria [31] that is contrary to
the present studies. Species of Rhizopus, Alternaria,
Aspergillus, Fusarium and Penicillium were the most
frequently encountered fungi in raw rice [32].

CONCLUSION

This study indicates the presence of Bacillus species
in stuffy food need not be insensitive, because of
the endospores-forming species may inhabit in the
outside of rice. Food-handlers must be command on
secure implementation which include care cooked
rice each of two at > 60oC (hot steaming) or chill
quickly and shift to a refrigerator within 4 hours
WHO (World Health Organization). Bacillus species
linked with both vomiting and lose stool syndromes.
The raw rice becomes contaminated due to poor
preservation and handling.
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