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Abstract : There are two types of sicknesses which are caused by B. cereus in human beings.
diarrhoeal and emetic types. In these study the prevalence of B. cereus was conducted on
cooked rice samples and the B. cereus isolates were examined there enterotoxigenic gene.
Those fried rice samples were purchased from several restaurants in the area of Bangi, Kajang
and Universiti Kebangsaan Malaysia, Selangor. A total of 70 samples have been analyzed for
B. cereus contamination has been formed between 1.2 x 10 to 1.6 x 10° cfu/g cooked of 110
colonies of tentative B. cereus have been examined onto mannitol egg yolk polymyxin agar and
Chromogenic Bacillus cereus Agar, and 35 colonies have been detected as B. cereus using
biochemical test and partial sequence of 16S r DNA sequences analysis. The B. cereus isolates
that are BC1 to BC35 have been characterized for hemolytic enterotoxin (HBL complex
encoding gene hbiB),and (non-haemolytic enterotoxin encoding gene nheA), 4 isolates have
been found positive towards gene hblB, and 12 isolates were found positive towards nheA gene.
Thus, in the presence study it is evidence that the PCR analysis targeting enterotoxin of hblB
and nheA genes are suitable and useful in detecting enterotoxic B. cereus in fried rice
contaminated samples.
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Introduction

The genus Bacillus is a heterogeneous collection of Gram positive, spore- bearing rods. Sporangial
morphology is generally utilized for division of the genus into three particularly swells the sporangium, and
those with spherical spores'. B. cereus often exists in different foods such as milk, dairy products, spices,
cereals, meat cakes; desert, etc.> Milk and rice possibly are the two most frequently contaminated foodstuffs. It
can also generally be identified in pasteurized milk, which causes spoilage due to the production of lipases and
proteases. The psychotropic strains of B. cereus have led to a growing problem for the dairy industry® The
genus Bacillus is extraordinarily large, with highly unpredictable (G+C) content, and a further subdivision into
six subgroups has been suggested by*. The first explicated enterotoxin of B. cereus is now known as hemolysis
BL (HBL). Previous names are diarrhoeagenic factor, fluid accumulation factor and vascular permeability
factor®. NHE are two different Haemolysin BL (HBL) and Non-Haemolytic Enterotoxin enterotoxin complexes,
each comprising three exoproteins. The proteins of NHE and HBL manifest definite degree of homology, with
amino acid identities ranging from 18 to 44%°. Both HBL and NHE belong to general category of A-B toxins
which includes two parts (A and B) each demonstrating different roles in toxin action. The B component
attaches to molecules on the surface of target cells.The first sign of another enter toxigenic complex of B.
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cereus was recognized in 1996. Examination of over 300 strains from different sources comprising strains from
a number of outbreaks showed that HBL could not have been the causative agent in some of the outbreak cases.
The cytotoxic consequences had to be assigned to a hitherto unknown enterotoxin’. The new three component
enterotoxin was found after a food borne occurrence in Norway?®. It appeared to cause symptoms similar to
those resulted in by HBL, but it lacked the haemolytic activity. Even though they include several structural
similarities, the cytotoxic potential of the two three component enterotoxins, HBL and NHE, were different®,
Elucidation of the sequences of the genes provided sequences for primers for each of the three genes’. Later
compgrison of gene sequences of different strains let to improved primers for the identification of the separate
genes®.

Furthermore, average incubation period of 12 h is rat rather long for intoxication sensu stricto.
However, under certain circumstances, the pH in the stomach mayraise just enough to let the toxin pass unhurt
to the small intestines™. These special conditions can take place with aged consumers and with an ingestion of
large amount of foods, which besides can shelter the toxin molecule from the proteolytic gastric enzymes™.
However, etiology of food poisoning caused by HBL and NHE, on the whole, follows the scenario of toxin
mediated infection referring to the consumption of food harboring adequate counts of HBL/NHE producing B.
cereus. Nhe forms transmembrane pores similar to Hbl and quickly disrupts the plasma membrane of intestinal
epithelial cells. Detection of enterotoxic B. cereus using PCR in RTF contaminated food is essential because it
is rapid and accurate when compared to the conventional method which required a lengthy time and less
efficient. Rapid detection of B. cereus in foods is vital to facilitate the application of quality control measures to
eliminate B. cereus from foods and enhance diagnosis of food poisoning outbreaks.

Thus, in this study we studied the detection limit of B. cereus bacterial contamination in food to
estimate the lowest genomic DNA present can be detected in food. The B. cereus (BC1- BC35) strain was used
as genomic DNA source for detection limit determination into fried rice samples. The PCR analysis was
conducted by targeting hlbB and nheA genes in detecting enterotoxic B. cereus in fried rice samples.

Materials and Methods
Samples collection and preparing

For the purpose of sample collection and bacteria identification, a total of (n=70) cooked rice samples were
bought randomly from different restaurants in Selangor, Malaysia from August 2013 until June 2014. All
samples were immediately transported to the laboratory and were analyzed within 24 hours.

Isolation and morphological characterization

Samples were analyzed using the standard procedure for detection of B. cereus™ with
modifications described by™. A total of 25 g of each sample was placed in a stomacher bag added with 225 ml
of Tryptic Soy Broth (TSB; Bacto™,) and homogenized in a stomacher (Interscience, France) for 60 s followed
by incubation at 30°C for 12 h. The determination of B. cereus count has been done according to 1SO
793212004 by the surface plating method with mannitol egg yolk polymyxin (MYP) agar (Oxide CM0929).The
dilutions of the stomached fluid were prepared with Moreover, Tryptic Soy Broth (TSB:; Bacto™ ).then 0.1
ml portions of each dilutions of the fluid were transferred into three tubes and incubated at 30°C for 18 to 24 h.
A loopful of culture from each tube was streaked onto Mannitol Egg Yolk Polymyxin Agar Base (MYP;
Difco) added with sterile Polymyxin B Selective Supplement (Difco) and sterile Egg-Yolk Tellurite
Emulsion 20% (V/V) (Merck) which is a specific media for the isolation of the B. cereus and therefore
identification is confirmed by microscopic. The biochemical tests were conducted as described by*?.

Isolation of genomic DNA

The bacterial DNA was extracted from 1 ml of the overnight culture grown of 30°C on orbital shaker
(200 rpm) and purified using a DNA Extraction Kit (Promega). The concentration and purity of the extracted
DNA were determined by absorbance at 260 nm and 280 nm using Maestro Nano Spectrophotometer (Maestro
Gen, USA). The extracted DNA was stored at -20°C until used.
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PCR Amplification
1. Detection of Haemolysin BL (hbIB) Genes by PCR Amplification

The detection of haemolysin BL (hblB) genes were conducted as described by*® using primers as shown
in (Table L)which produced 237 bp and 250 bp amplicons, respectively. The PCR reaction was performed in a
25 pl volume containing of 12.5ul of DreamTaq"™ PCR MasterMix (MyTACG Bioscience Enterprise,MY), 1pl
forward and reverse 1ul of oligonucleotide primers (either hblA or hblB) 7.5 ul of sterile nuclease free water
(NFW) and the 3 pl of (50-100 ng) DNA template. The amplicon was purified using a PCR purification Kit
(Promega, MY). Amplification was performed in an Eppendorf Mastercycler (Eppendorf, Germany) with a
temperature program consisting of the initial denaturation at 95°C for 1 min followed by 30 cycles of
denaturation at 94°C for 1 min, annealing for 1 min at 55°C and polymerization at 72°C for 1 min. Final
elongation was at 72°C for 10 min. Negative controls (NFW) were included in each PCR amplification, in
order to verify the PCR efficiency and to detect contamination.

2. Detection Non-haemolysin (nheA) Gene by PCR Amplification

The detection of non-haemolysin BL (nheA) gene were conducted as described by® using primer as
shown in Table 3.2 which produced 755 bp amplicons. The PCR reaction was performed in a 25 pl volume
containing of 12.5 pl of DreamTaq™ PCR MasterMix (MyTACG Bioscience Enterprise,MY), 1ul forward and
reverse 1ul of oligonucleotide primer (nheA) 7.5 ul of sterile nuclease free water (NFW) and the 3 pl of (50-100
ng) DNA template. The amplicon was purified using a PCR purification kit (Promega, MY). Amplification was
performed in an Eppendorf Mastercycler (Eppendorf, Germany) with a temperature program consisting of the
initial denaturation at 95°C for 5 min followed by 30 cycles of denaturation at 94°C for 1 min, annealing for 1
min at 49°C and polymerization at 72°C for 1 min. Final elongation was at 72°C for 10 min Negative controls
(NFW) were included in each PCR amplification, in order to verify the PCR efficiency and to detect
contamination.

Gel Electrophoresis

The extracted DNA from the bacteria were separated by electrophoresis technique on 1.5 % (w/v)
agarose gel in 1X TAE buffer (40 mMTris-acetate, 1 mM EDTA, pH 8.0) (1st Base, Malaysia) at 100 V for 40
min. following PCR amplification. The gel was pre-stained with Maestrosafe™ Nucleic Acid (V-Bio Science,
Malaysia) while GeneRuler™ 1 kb DNA ladder and 100 bp (Fermentas, MY) were used as DNA size marker.
Finally, all gels were viewed and captured by UV trans-illuminator Gel Documentation System (Syngene, UK).

Table 1: Oligonucleotide primers used for detection of Bacillus cereus toxin genes

Target Primer | primer sequences (5'-3") Product References

gene codes size (bp)

hblB hblIBF | AATATGTCCCAGTACACCCG 250 9
hbIBR | AAGCAATGGAATACAATGGG

nheA nheA F | ACGAATGTAATTTGAGTCGC 755 9
nheAR | GTTAGGATCACAATCACCGC

Results and Discussion
Enterotoxin Detection

Determination of enterotoxin genes was conducted for haemolytic enterotoxin (HBL) complex encoding
gene (hbIB), and non haemolytic (nheA).All genomic DNA of B. cereus isolates (BC1 to BC35) were exacted
and examined for haemolytic enterotoxin (HBL) complex encoding gene (hblB). Of 35 B. cereus isolates 4
isolates positive towards hblB and 12 isolates positive towards nheA. The existence of enterotoxin genes hblB
B. cereus isolates from fried rice samples were 4(11%), and nheA 12 (34%), respectively. The B. cereus which
revealed to be positive towards hblB gene (11%) would generate amplicons of 250 bp in size (Figure 1), The
result has been in contrast with**. which were slightly high when compared to B. cereus from positive towards
hbIB 7/31 (22) gene in B. cereus isolated from baby food with rice and milk-based. They reported 4/ 25 (32 %),
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were positive towards hblB gene from baby food with added wheat and milk based, and 1/18(16%) from baby
food with wheat, honey and milk based, and 1/10 (10%) from baby food with wheat, banana, and milk based™.
reported a total of Fifty-two strains of B. cereus isolated from a variety sources of food (milk, dairy product,
spices and rice salad) analyzed, were reported to be positive towards 2/52 (3%) hbIB gene .

250

Figurel:Amplicons of hbIlB gene detected in Bacillus cereus strains by polymerase chain reaction (PCR)
technique. M: 100 bp ladder; Lane 1: positive control; Lane 2— 7: B.cereus isolates (BC3, BC7, BC22,
BC27)

The B. cereus which revealed to be positive towards nheA gene (34%) would generate amplicons of 755
bp in size (Figure 2), The result has been in contrast with'® which were slightly high when compared to B.
cereus positive towards 13/31 in B. cereus isolated from baby food with rice and milk based positive towards
(41%), They reported 9/25 (36%), were positive towards nheA gene was from baby food added with wheat and
milk, 9/18 (50%),were baby food with wheat, honey, and 6/10 (60%) were milk based and baby food with
wheat, banana, and milk based. Reported*’ a total 30 samples coffee analyzed, (70.6%), were reported to be
positive towards nheA gene. Rather et al. (2011) reported a total of 150 food samples (raw meats and meat
products) analyzed, were (96.61%) reported to be positive towards nheA gene. Reported™ a total of 63 strains of
B. cereus isolated from daily dessert samples (36 from pasteurized milk, 15 from powdered milk and 12 form
UHT milk) analyzed,19 (95%). were reported to be nheA gene. reported a total of Fifty-two strains of B. cereus
isolated from variety sources of food (milk, dairy product, spices and rice salad) analyzed, 6 / 52(78%), were
reported to be positive towards nheA gene .
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Figure 2: Amplicons of nheA gene of B. cereus strains by by polymerase chain reaction (PCR) technique.
M: 1 kb ladder; Lane. 1: positive control; 2 —12: B. cereus isolates (BC3, BC4, BC11, BC12, BC14, BC21,
BC23, BC26, BC28, BC29, BC33, BC34)

Conclusion

It is an evidence that direct detection of both genes (hbIB and nheA) using PCR analysis is preliminarily

useful, since this technique is rapid and simple to identify foods suspected to cause food poisoning of
enterotoxigenic B. cereus. Therefore, the presence of B. cereus and their enterotoxigenic genes in fried rice
samples can be considered a potential risk for public health.
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