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SUMMERY

Eighty random samples of some sweetened dairy products including ice
cream (30 samples) and condensed milk (10 samples) and some dairy
deserts including rice with milk (25 samples) and Mehallabeia (15
samples) were collected from different restaurants, dairy shops,
supermarkets and groceries in Assuit City for enumeration and isolation
of B. cereus. B. cereus was isolated from 50%, 90%, 68% and 80%. of
ice cream, condensed milk, rice with milk and mehallabeia samples
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respectively. The numbers ranged from < 10-1700, < 10 -500, < 100 -
300 and < 100-1000 c.fu. / g or mi of the samples, respectively. The
highest frequency distribution lies within the range of < 10-10° /g or ml
of ice cream, rice with milk and Mehallabeia, respectively. While, 50%
of condensed milk had counts < 10/g. The Public health hazard and
recommended measures to prevent contamination of such products by
this organism were discussed.
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INTRODUCTION

Sweetened dairy products are most palatable nutrient, healthful
dairy foods. They include sweetened condensed milk, ice cream and
Traditional Egyptian dairy deserts such as Mehallabeia, rice with milk,
Om Ali and others where the milk is the basic constituent and may
served alone or after meal. Consumption of sweetened condensed milk
and ice cream has increased dramatically all over the world. While,
mehallabeia and rice with milk, the Egyptian dairy deserts are usually
consumed in Egypt by a wide range of people of all ages and usually
served cooled. Unfortunately, some of these products provide high
favorable media for multiplication of different types of microorganisms
including Bacillus cereus.

Occurrence of Bacillus cereus in milk has been reported since
1916 and this bacterium is a common contaminant of raw milk. Also, the
bacterium sometimes can be found in large numbers in dairy products
(Kim and Goepfert, 1971). The role of B.cereus in outbreaks of
food borne illness is becomihg increasingly well documented. In 1950,
the first report of confirmed cases of B.cereus food poisoning appeared,
which was followed by additional reports in the ensuing years
confirming the role of the organism in food borne disease (Hauge, 1950;
Hauge, 1955; Midura et af., 1970 and Mossel ef al., 1967).

Large numbers of viable cells of B.cereus are required to cause
illness; numbers in excess of 10°-16°1g have been encountered in food
suspected as causing illness (Goepfert et al,, 1973). Food borne illness
caused by B.cereus is considered by some investigators as food
intoxication rather than a food infection, and so a significant level of
growth by the organism would be required to synthesize the necessary
level of extra cellular toxin. The ability of B.cereus to produce two
different syndromes, has been established ,diarrhea syndrome caused by
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at least two different types of enterotoxins during vegetative growth of
B.cereus in food, as well as in the small intestine after consumption of
contaminated food (Ombui et al, 1997 and Kotiranta et af ., 2000).
While emetic syndrome, where a quite number of vegetative cells may
resporulated after heat treatment and produce the emetic toxin (Fley,
1992). '

B.cereus in dairy products is not only of concern as a pbulic
health hazard but also as a cause of economic losses through spoilage of
contaminated products. Examples of such spoilage including bitty
cream, sweet curdling of milk and off-flavors in various products (Te-
Gifflel et al., 1996; Pirltijarvi et al., 2000 and Eneroth et af, 2001). No
available data concerning the occurrence of B. cereus in Mehallabeia and
rice with milk could be found. However, the occurrence of the organism
in ice cream and condensed milk was detected by Ahmed ef al. (1983);
Ahmed et al. (1988); Korashy and Sabreen (2001) and Abdel-Hameid
(2004) Therefore, this work was planned to secure the occurrence of
such organism in some sweetened dairy products as well as some dairy
deserts sold in Assiut city markets.

MATERIALS and METHOD

Collection of samples:

Eighty (80) random samples of ice cream (30 samples),
condensed milk (10 samples), rice with milk (25 samples) and
Mehallabia (15 samples) were collected from different restaurants, dairy
shops, supermarkets and groceries in Assiut city. Each sample was
obtained in its container as it is served or sold to the public. The samples
were dispatched directly to the laboratory with a minimum of delay,
where they were prepared and examined.

Preparation of samples:
Ice cream samples were left to melt in a thermostatically

controlled water bath at 44° for not more than 15 min (A.P.H. A,
1992). Rice with milk and mehallabeia samples were mixed thoroughly
and then 10 g were weighed in sterile stainless steel cups containing 90
ml sterile peptone water. Condensed milk cans were physically
examined, cleaned aseptically opened, thoroughly mixed and then 10 g
were weighed and added to 90 ml sterile peptone water.
Isolation and enumeration of B. cereus:

Ten fold serial dilutions of samples were prepared and the
numbers of B. cereus were determined using surface plating technique
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on KG medium (Kim and Goepfert, 1971). Furthermore, an appropriate
amount of each sample was inoculated into a tube of brain heart infusion
broth, which was then incubated for 24 h at 30°% .A loopful of liquid
from incubated tubes was streaked onto a plate of K.G agar. Following
incubation at 30°C for 24 h, KG plates were examined for typical
colonies, which were dry, flat and surrounded by a wide cloudy zone.
Colonies presumed to be B. cereus were transferred to nutrient agar
slants, which were incubated at 30°C for 24h. The Gram stain, spore
stain and motility test were done on each isolate according to Speck
(1976). Also, the confirmatory tests based on carbohydrate utilization,
nitrate reduction and production of acetyl methyl carbonyl were carried
out as described by Speck (1976).

RESULTS

The obtained results were summarized in Tables 1&2

Table 1: Occurrence of Bacillus cereus in some examined sweetened
dairy products and dairy deserts

Samples No Samples containing | B. cereus isolates/ egg | “egecfBeercusin
B. cereus yolk-positive isolates | Amples N0/mloret
No %
Ice cream 30 5 50 15/22 <10 - 1700
Condensed milk 10 9 o0 9/9 <10 - 500
Rice with milk 15 17 68 17/ 24
<100 - 300
Mehallabeia 15 12 |0 12714
<100 - 1000
Total 80 53 66,25 53/6%
(768 %)

Table 2: Frequency distribution of the positive samples of some
sweetened dairy products and dairy deserts based on their B,
cereus count /ml or g

Mehallabeia

Count of B. Ice cream Condensed Rice with milk
cereus (No. / | milk
ml or g} No/30 L % | No/lo | % | No/25
| | 1 '\ | 1 !
<10 | 2 } 67 5 | ; - - -
10-<100 9 | 30 - ] - 14 56 . 11| 733
100-< 1000 i 3 l 10 f 4 | 49 ! 3 | 12 ] i 67
> 1000 I E Lo ! ! | ﬁ
I 3 ! ; | ; : ]
| Total i 15 [ 50 ] 9 190 | 17 i 68 | 12 180 |
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DISCUSSION

The results summarized in Tables ! and 2 showed that 15 out of
30 ice cream samples (50%) were contaminated with B.cereus in the
range of <10 — 1700 organism/ml. The majority of positive samples
(30%) contained the organism in numbers ranged from 10-10* / ml.
About (10%) of positive samples had counts within the range of 10%-10°
/ ml while 2 positive samples (6.7%) had counts less than 10/ ml.

The incidence of B. cereus in the examined ice cream samples
was in a fair agreement with that obtained by Ahmed er al (1983) as
they recorded that the organism contaminated 48% of ice cream samples.
The high incidence of B. cereus in ice cream samples could be attributed
to contamination of raw milk or milk powder, low quality ingredients,
using of polluted water supplies, lack of hygienic supervision during:
processing and handling besides the absence of pasteurization especially
in case of small scale produced ice cream.

The summarized results in Tables 1&2 proved that 90% of
condensed milk samples contained B. cereus in numbers ranging
from<10 to 500/g. Most of the positive samples had numbers of < 10/g,
while, the rest of the positive samples (40%) had numbers ranging from
<100 to 1000/g. The incidence of B. cereus in condensed milk obtained
in this study was higher than that recorded by Korashy and Sabreen
(2001) who recorded that 28% of condensed milk were contaminated by
B-cereus, however they counted a higher counts of organism /g ( 10% -
6x10%) with an average count of 7.6 x10° c.fu. /g. However, Ahmed ef
al. (1988) could not detect the organism in the examined condensed milk
samples

The data recorded in Tables 1 and 2 also postulated the B. cereus
existence in 68% of examined rice with milk samples in numbers ranged
from <100-300 / g. The majority of positive samples (56%) contained
the organism in number ranged from 10-10% The recorded data (Table
1&2) point out that B. cereus could be detected in 80 % 0f mehallabeia
samples in number varied from < 100-1000/ g. The highest frequency
distribution of the examined mehallabeia samples (73.3%) lies between
10-10* /g. No available data could be compared with the obtained
results. The high incidence of B. cereus in rice with milk and
mehallabeia could be attributed to many factors including careless
during preparation., contaminated ingredients and containers, also,
contamination during cooling and storage. The organism could find the
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opportunity to grow and multiply in such products during storage till
serving to the public,

Inspite of the frequency with which dairy products are
contaminated with B. cereus, no outbreaks of food poisoning have been
occurred from consumption of milk and milk products, except for a few
cases caused by cream and certain deserts. According to Goepfert et al
{1972) the high numbers of B. cereus needed to elicit symptoms of food
poisoning will cause visible spoilage of milk and its products and this
will deter their consumption. Furthermore, Bonventre and Johnson
(1970) suggested that there are unidentified nutritional factors necessary
for synthesis of toxins by B. cereus, and these factors are not present in
milk This was disproved by Goepfert et al (1973) when they
demonstrated that skim milk supported synthesis of enterotoxin by B.
cereus.
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