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INTRODUCTION

Bacillus species are broadly disseminated in the environment
because of their ability to withstand adversarial conditions;
they are facultative anaerobic, Gram-positive, spore-forming
bacterium (Carlin et al., 2010 and Ceuppens et al., 2013).
According to the food safety importance, the most important
species is Bacillus cereus, known for its ability to form toxins
and cause foodborne illnesses (USEA, 2009).

It has been determined that the common soil dweller
Bacillus cereus (B. cereus) is an opportunistic pathogen. Many
uncooked foods, including grains, spices, milk and dairy
products, vegetables, meat, cakes, and other desserts,
frequently contain it (Larsen and Jorgensen, 1997). (Larsen
and Jorgensen, 1997) on the other hand, it can be found in
cooked meals and desserts (Eglezos et al., 2010 and
samapundo et al., 2011).

B. cereus is accountable for 2 kinds of foodborne illness:
the emetic and diarrheal syndromes (Kim et al., 2010). A
Severe attack of nausea and vomiting within 5 hrs. after
having the meal containing performed toxin (cereulid) is the
characteristic feature of the emetic syndrome. Due to its
strong resistance to heat treatments, pH extremes, and
proteolytic destruction, this toxin does not become inactive
during the preparation and processing of food or throughout
gastrointestinal passage (Rajkovic et al., 2008 and Stenfors-
Arnesen et al., 2008). Moreover, one diarrheal (infection) due
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to enterotoxins production in intestines which consist of
three toxins nonhemolytic enterotoxin (Nhe), hemolysin BL
(Hbl), and cytotoxin K (CytK), which are heat labile, acid
sensitive and proteolysis (Lund et al., 2000), diarrheal
syndrome develops 8-16 hrs. after consumption of the
infected food and characterized by abdominal pain and
diarrhea (Gilbert, 1979 and Agata et al., 1995). However, B.
cereus is not taken into account when diarrhea cases are
diagnosed, even if the fecal samples gave negative results for
the presence of Salmonella, Shigella and Entamoeba in the
Middle East (Organiji et al., 2015).

The most common pathogenic Bacillus species discovered
in raw milk and throughout the entire dairy processing
process is believed to be B. cereus (Scheldeman et al., 2006).
Numerous isolated strains of B. cereus from milk are shown
pathogenic properties that may responsible for a health
hazard (Nieminen et al., 2007).

Bacillus cereus can tolerate boiling, UHT temperatures and
pasteurization and in this way, find its way into final dairy
products (Ahmed et al., 2011). It could produce protease,
lipase and lecithinase which lead to spoilage of milk and dairy
products (Valerie De Jonghe et al., 2010).

Bacillus species considered one of the most important
spoilage microorganisms in dairy environment and its growth
may result in various dairy defects. In addition, it is a great
safety concern for dairy industry as it is contributed with
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incidences of food poisoning by producing enterotoxin.
Because of its outstanding ability to adhere to stainless steel
surfaces of dairy plant and form biofilm, B. cereus can lead to

serious hygiene problems and economic loss due to spoilage
of dairy products and equipment impairment (Kumari and
sarker, 2016).

The aim of this work was planned to estimate
microbiologically the prevalence of Bacillus species in some
milk-based products by using HiCrome™ Bacillus Agar which
are based on the formulation of Mannitol egg Yolk Polymyxin
agar (MYP Agar).

MATERIALS AND METHODS

Collection and preparation of samples One hundred and fifty
samples, comprising fifty each of UHT milk, pasteurized milk
and infant food (milk-based cereal) were chosen at random
for three months from various supermarkets and dairy stores
located throughout the city of Fayoum in Egypt. The samples
were brought as quickly as possible in an insulated ice box to
the lab and looked at the same day. 11 ml/g a well-mixed
sample was diluted by 1/10 by adding 0.1% to 99 ml of sterile
peptone water, from which 10-fold serial dilutions were
prepared (APHA, 1992). Enumeration and identification of
Bacillus species (FDA, 2012) 0.1ml from each dilution was
evenly spread over a dry surface of HiCrome™ Bacillus Agar
plates by using a sterile bent glass rod. Cultured plates as well
as control ones were incubated at 30°C for 24-48 hrs.
Suspected light blue, large, flat colonies with blue centers
were counted, and then the plates were re-incubated for
another 24 hrs. before being counted again for further
growth. Suspected colonies were picked up and streaked onto
nutrient agar slants, which were incubated at 30 2C for 24 hrs.
for further identification. Suspected colonies were
biochemically confirmed by Nitrate broth, Modified VP
medium, Phenol red glucose broth, Tyrosine agar, Lysozyme
broth and Hemolytic activity.

RESULTS
Table (1): Statistical analytical results of Bacillus spp. count

(cfu /ml or g) in the examined samples:

Positive Mean
samples in. . +SEM
NO. %

No. of

Product samples

5.9 x10% +
0.33 x10°

19 38

1.2 x10%+

Pasteuriz 0.57 x10°

ed milk

4.1 x10% +
0.79 x10°

Table (2): Frequency distribution of Bacillus spp. count (cfu
/ml or g) in positive samples

UHT milk Pastegrlzed
milk

Intervals Infant food

102 - <103

103 -< 104

104 - <105

105 - <106

106 - <107

Fig. (1): Frequency distribution of Bacillus spp. count
(cfu/ml or g) in the positive samples

70
60

50

40
wUHT milk

30 mPasteurized milk
winfant food

20

10

o HEE EEN S ]

10%-<10° 10%-<10* 10*-<10% 10°-<10° 10°-< 10’

Intervals

DISCUSSION
Prevalence of Bacillus spp.:

Bacillus cereus is the causative agent of two distinct forms of
gastro-enteritic disease connected to food-poisoning. It
produces one emesis-causing toxin and three enterotoxins
that elicit diarrhea. Due to changing lifestyles and eating
habits, B. cereus is responsible for an increasing number of
foodborne diseases in the industrial world (Schulz et al.,
2004).

Contamination by B. cereus in food may occur after heat
treatment or food production, during food processing,
preparation, transport, storage and distribution (Bennett et
al., 2013).

Inspection of table (1) shows that Bacillus spp. existed in 19
(38%) of investigated UHT milk samples in count ranged from
1.5 x 102 to 1.6 x10* with a mean of 5.9 x 10% + 0.33 x 103
cfu/ml , lower counts were reported by El-Toukhy(2017) and
Khalid (2017) who examined 25 UHT milk samples and results
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were 40% with a mean of 3.6 x 102 + 0.05 x10? cfu /ml and
32% with a mean value of 1.6 x10? + 0.4 x 10% cfu /ml
respectively, while higher count was indicated by Shawky et
al. (2017) with an incidence of 40% and a mean of 9.4 x 102 +
0.39 x 103 cfu/ml.

According to results of pasteurized milk in table (1) Bacillus
spp. found in 36 (72%) of examined samples in count ranged
from 2.3 x 102 to 2.4 x10° with a mean of 1.2 x 10° + 0.57 x
10° cfu /ml, lower results were stated by El-Toukhy (2017)
and Khalid (2017) who examined 25 samples, results were
60% with a mean value of 3.7 x 102 + 0.6 x 10? and 60% with
a mean of 1.7 x10% + 0.4 x10? cfu /ml, respectively.

As shown in table (1) Bacillus spp. existed in 39 (78%) of
tested infant food samples in count ranged from 1.6 x 102 to
1.9 x 10* with a mean of 4.1 x 103 + 0.79 x 103 cfu /g, lower
results were stated by Sadek et al., (2018), Pluta et al., (2019)
and El-Desoky (2021) who found that samples contaminated
at a percentage of 14.1%, 30% and 36.67%, respectively, on
the other hand higher result was recorded by El-Karamani
(2017) who found that 100% of samples were contaminated.

The spores of Bacillus cereus are resistant to heat,
desiccation, disinfectants, ionizing radiation and UV light.
They represent the major hygienic problem in processes
where heat or other treatments kill the competing, non-
sporeforming microflora. Raw milk is the usual source of
spore-forming bacteria in finished dairy products. Their
numbers before heat treatment determined its numbers after
processing; however, they can also contaminate milk after
processing (Griffiths & Phillips, 1990).

CONCLUSION

Screening the results reflects that some dairy products
were manufactured, handled, and distributed in an
unhygienic manner. Some of the samples under examination
had Bacillus spp. contamination.

The presence of Bacillus spp. is unacceptable, as they
make the dairy products of inferior quality and unfit for
human consumption. Likewise, B. cereus or its heat resistant
enzymes are believed to be the major microbial causes of the
spoilage of milk and milk products and reason for significant
economic losses in the dairy industry. B. cereus is exposing the
consumer to public health risks.

Therefore, some regulations should be taken into
account in order to enhance the quality of these products so
that consumers are protected from exposure to the risk of
food contamination or intoxication including the following : to
enhance product quality and guarantee the highest level of
consumer safety, producers, processors, and handlers should
be required to participate in educational programs like Good
Hygienic Practice (GHP) and attention to detail which
associated with practice of this products required and licenses
should be given to establishment after all equipment, facilities
and hygienic conditions are fulfilled, in addition suitable
control measures through routine specialized inspection of

facilities and dairies to guarantee error rectification and
prevent repetition of problems.
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