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ABSTRACT
Aerobic spore formers especially Bacillus species are mainly be associated with food poisoning and
among the main spoilage organisms in food due to their versatile metabolism and heat-resistant spores.
A total of 100 random samples of meat products represented by (frozen rice kofta, kobiba-shami,
oriental sausage and beef luncheon (25 for each) were collected from different shops, supermarkets
and hypermarkets at Menoufia and Kalyobia governorates. These samples were examined
bacteriolgically for presence of aerobic spore formers. The mean values of total aerobic spore forming
counts in frozen rice kofta, kobeba-shami, oriental sausage and beef luncheon were 1.37×10³ ±
0.25×10³cfu/g, 1.16×10³±0.25×10, 1.03 ×10³±0.17×10³ and 8.58×104±1.62×104 at 32°C and 6.14
×10² ±0.88×10², 6.52×10²±1.07×10³, 4.79×10² ± 0.54×10² and 2.96×10² ± 0.31×10² cfu/g at 55°C,
respectively. The highest incidence of aerobic spore formers was recorded in frozen rice kofta (88%)
at 32°C and 84% at 55°C, while beef luncheon showed the lowest incidence (72%) at 32°C and 56% at
55°C. Bacillus cereus was the most predominant aerobic spore former contaminated such examined
samples.
KEY WORDS: Aerobic spore formers, Bacillus cereus, Meat products.
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Technological development in meat
processing, preservation and handling have
given consumers much greater choice over
the food they can buy. So, meat hygiene
comprises very important in every aspect
of processing from the health of the living
animal to the distribution of the final
product, it prevent harmful ingredients to
be used in manufacturing of meat products
and the sale of contaminated or
unwholesome meat (Soliman, 2013).
Moreover, lack of the sanitary measures
during processing, handling and storage
may act as the main source of food
contamination with aerobic spore formers
(Torky, 2004).
Aerobic
spore
formers
have
epidemiological interest, as some of their
members are pathogenic and may result in
serious infections and food poisoning.
Moreover, the total number of these
organisms can be taken as an indication of
possible potential hazards to consumers

1- I N T R O D U C T I O N

M

eat and meat products are
considered as excellent sources
of
high
quality
proteins
containing most essential amino acids that
build and repair body tissues for
maintenance of life. Meat also contains
minerals and vitamins (Abd-Allah, 2005).
Meat and meat products are ideal for many
organisms to grow because they are high in
moisture, rich in nitrogenous compounds
(amino acids, peptides, proteins) and
plentifuly supplied with minerals and
accessory growth factors. Furthermore,
they have some fermentable carbohydrates,
usually glycogen and keep favorable pH
for growth of most microorganisms
(Galvaz et al., 2010). These constituents
promote the growth and multiplication of
various organisms including meat borne
pathogens such as aerobic spore formers
that may constitute public health hazards.
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(Borch et al., 1996). Also, five species of
such bacteria have associated with food
poisoning as Bacillus cereus, Bacillus
subtilis,
Bacillus
licheniformis
(intoxication-diarrheal type), Bacillus
brevis and Bacillus sphericus (Hadlok,
1983 and Soliman, 2013).
Relatively, little is known about the
incidence of aerobic spore forming
bacteria in meat and meat products.
Therefore, this study was conducted to
throw out light on this group of bacteria
with special reference to the incidence,
level of contamination and significance of
such serious bacteria on the public health
hazard.

2.4.

Suspected colonies of aerobic spore
formers were picked up and seeded into
nutrient agar slopes then incubated at 37°C
for 24 hours. The culture was
morphologically
and
biochemically
identified according to Kring and Holt
(1986) and BAM (1998).
3. RESULTS:
Table (1) reported that the incidence of
aerobic spore formers in frozen rice kofta,
kobiba-shami, oriental sausage and beef
luncheon samples were 88%, 84%, 76% &
72% and 84%, 76%, 76% at 32°C and
56% at 55°C, respectively .
The differences between the examined
samples of meat products were significant
(P<0.05) as a result of total aerobic spore
formers counts at 32°C and 55°C.
Results given in table (2) showed that the
total aerobic spore former counts in the
examined samples ranged from 4.9×10² to
2.4×10³, 1.3×10² to 2.2 ×10³, 1.3×10² to
2.1×10³ and 1.1×10² to 1.4×104 cfu/gm
with
mean
values
of
1.37×10³±0.29×10³,1.16×10³±0.25×10³,
1.03×102±0.17×10³
and
8.58×10±1.62×104 cfu/gm at 32°C
(mesophilic type) and 7.0×10 to 9.5×10²,
1.0×10² to 1.2×10³, 5.0×10 to 9.2×10³ and
4.0×10 to 5.8×10² with mean values of
6.14 ×10² ±0.88×10², 6.52×10²±1.07×10³,
4.79×10² ± 0.54×10² and 2.96×10² ±
0.31×10² cfu/gm at 55°C (thermophilic
type) in frozen rice kofta, kobeba-shami,
oriental sausage and beef luncheon,
respectively.
Regarding the results in table (3), the
incidence of isolated spore formers strains
at 32°C and 55°C were
B. cereus
(52%,28%), B. circulans (8%,4%), B.
coagulans (16%,12%), B. licheniformis
(28%,8%), B. macerans (16% at 32°C) ,
B. megaterium (24% at 32°C), B. polymyxa
(4% at 32°C) and B. subtilis (32%,12%),
B. pulvifaciens 4% at 55°C), B.

2. MATERIAL AND METHODS:
2.1.

Isolation and Identification of
isolated aerobic spore formers:

Collection of samples:

A grand total of 100 random samples of
meat products include frozen rice kofta,
kobiba-shami, oriental sausage and beef
luncheon (25 for each) were collected from
different
shops,
supermarkets
and
hypermarkets in different localities in
Menoufia and Kalyobia governorates. All
samples were kept in an ice box during
transportation to the laboratory with
minimum time of delay and analyzed as
rapidly as possible for presence of aerobic
spore formers.
2.2. Preparation of samples:
Ten grams of each sample were taken
under aseptic condition and put into a
sterile blender jar containing 90 ml of
0.1%
sterile
peptone
water
and
homogenized for sufficient time to give a
final dilution of 1/10. Directly after
maceration, 5 ml of the previously
prepared 1/10 dilution were heated to 80°C
in thermally controlled water bath for 10
minutes and cooled (Harrigan and
McCane, 1976).
2.3. Determination of total aerobic spore
formers counts:
It was carried according to Oxoid (1990)
and Harrigan and McCane (1976).
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Table (1): Incidence of aerobic spore formers in the examined meat products samples (n=25)
Meat products

At 32°C

At 55°C

No.

%

No.

%

Frozen Rice Kofta

22

88

21

84

Kobeba shami

21

84

19

76

Oriental Sausage

19

76

19

76

Beef Luncheon

18

72

14

56

Total (100)

80

80

73

73

Table (2): Statistical analytical results of total aerobic spore former counts/gm in the
examined meat product samples (n=25).
Temp.

Min.

Max.

Mean ± S.E*

At 32°C

102×4.9

103×2.4

103+×103± 0.29×1.37

At 55°C

10×7.0

102×9.5

102 +×102± 0.88×6.14

At 32°C

102×1.3

103×2.2

103+×103± 0.25×1.16

At 55°C

102×1.0

103×1.2

103+×102± 1.07×6.52

At 32°C

102×1.3

103×2.1

103+×103± 0.17×1.03

At 55°C

10×5.0

103×9.2

102+×102± 0.54×4.79

At 32°C

102×1.1

103×1.4

104+×102± 1.62×8.58

At 55°C

10×4.0

102×5.8

102+×102± 0.31×2.96

Meat
products
Rice Kofta

Kobeba shami

Oriental Sausage

Beef Luncheon

S.E* = standard error of mean
+ = Significant differences between products (P<0.05)
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Table (3): Incidence of Bacillus species isolated from the examined meat products samples
(n=25).
Meat products

Frozen Rice kofta

kobeba

sausage

luncheon

Incubation
temperature

Incubation
temperature

Incubation
temperature

Incubation
temperature

At 32°C

At 55°C

At 32°C

At 55°C

At 32°C

At 55°C

At 32°C

At 55°C

No.

%

No.

%

No.

%

No.

%

No.

%

No.

%

No.

%

No.

%

B. cereus

13

52

7

28

11

44

6

24

8

32

5

20

5

20

2

20

B. circulans

2

8

1

4

5

20

-

-

1

4

-

-

-

-

-

-

B. coagulans

4

16

3

12

1

4

2

8

4

16

1

4

1

4

-

-

B. licheniformis

7

28

2

8

3

12

5

20

2

8

2

8

2

8

1

4

B. macerans

4

16

-

-

3

12

4

16

6

24

-

-

2

8

-

-

B. megaterium

6

24

-

-

7

24

-

-

2

8

2

8

1

4

3

12

B. polymyxa

1

4

-

-

1

4

-

-

3

12

-

-

-

-

-

-

B. pulvifaciens

-

-

1

4

1

4

-

-

-

-

2

8

-

-

-

-

B.
stearothermophilus

-

-

5

20

-

-

2

8

-

-

6

24

-

-

4

16

B. subtilis

8

32

3

12

6

24

4

16

9

36

7

28

3

12

1

4

B. sphaericus

-

-

-

-

-

-

-

-

-

-

3

12

-

-

1

4

Bacillus spp.

The incidence of Bacillus species in
luncheon samples was B. cereus (20%,
20%), B. coagulans (4% at 32°C), B.
licheniformis (8%, 4%), B. macerans (8%
at 32°C), B. megaterium (4%, 12%), B.
spharicus
(16%
at
55°C),
B.
stearothermophilus (4% at 55°C) and B.
subtilis (12%, 4%).

In kobeba-shami, the incidence of B.
cereus was (44%, 24%), B. circulans (20%
at 32°C), B. coagulans (4%, 8%), B.
licheniformis (12%, 20%) B. macerans
(12%, 16%), B. megaterium (24% at
55°C), B. polymyxa (4% at 32°C), B.
pulvifaciens
(4%
at
32°C),
B.
stearothermophilus (8% at 55°C) and B.
subtilis (24%,16% ). In sausage incidence
of B. cereus was (32%,20%), B. circulans
(4% at 32°C), B. coagulans (16%,4%), B.
licheniformis (8%,8%), B. macerans (24%
at 32°C), B. megaterium (8%, 8%), B.
polymyxa (12% at 32°C), B. pulvifaciens
(8% at 55°C), B. spharicus (12% at 55°C),
B. stearothermophilus (24% at 55°C) and
B. subtilis (36%, 28%).

4. DISCUSSION:
Literature extending over many years
points out that meat and its products are
liable to contamination with various kinds
of microorganisms from different sources.
Meat contamination may cause public
health hazard to consumers as well as meat
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samples were lower than those obtained by
Nassif (1996) "6.4 X 104 cfu/g".
However, the total aerobic spore formers
counts at 55°C in the examined beef
luncheon samples were lower those
obtained by Khalifa (1997) whose result
was l.63x10² ± 2.82x10² and AbosreaNadia (2005) "5Xl03 cfu/g ".
The presence of high count of aerobic
spore forming in frozen rice kofta may be
attributed to the soaked crushed rice that
added to the products and spices (Ahmed,
2002).
The presence of high count of aerobic
spore forming in kobeba- shami may be
contributed to contaminate coming from
crushed wheat, spices and vegetables used
in manufacture of such product as well as
other bulky additives like soya (Abdallah,
2005).
The presence of high count of aerobic
spore forming in examined oriental
sausage may be attributed to the high
content of curing salts and spices in
addition to all problems of fluctuation of
temperature during cooking.
The bacterial load of the examined beef
luncheon samples may be attributed to
several reasons as cross-contamination
during processing. Also the unsanitary
hygienic condition during handling,
storage, transportation and marketing play
a major role in bacterial contamination.
Low counts of total aerobic spore formers
in the examined luncheon samples may be
due to heat treatment to this product
(Youssif, 1982).
Table (3) showed, the isolated aerobic
spore formers microorganisms in the
examined meat products samples.
Bacillus cereus in frozen rice kofta at 32°C
agreed with those reported by Abd-allah
(2005) who isolate B. cereus from 52%
from frozen rice kofta samples.
In kobeba-shami, the incidence of B.
cereus at 32°C is nearly similar to that
obtained by Abd-Allah (2005) who
isolated B. cereus from 60% from kobebashami samples.

handlers or impair the utility of meat
especially in countries in which hygienic
measures are still under way. Realizing
that the demonstration of bacterial density
of meat and meat products can give some
indication about the hygienic quality of the
products under investigation (Soliman,
2013).
The results given in table (1) reflected that
the highest bacterial percentage was in
frozen rice kofta followed by kobeba–
shami then oriental sausage and finally
beef luncheon. This may be attributed to
the soaked crushed rice added to the rice
kofta products which is the main source for
its contamination and also spices may be
the other source of contamination (Ahmed,
2002).
Moreover, the lack of sanitary measures
during processing, handling and storage
may act as the main source of food
contamination with aerobic spore formers
(Torky, 2004). These results are nearly
similar to those obtained by (Soliman,
2013) who found that the incidence of
aerobic spore formers in the examined
luncheon, hot dog and frankfurter samples
was 94%, 85.7% and 82.8%, respectively.
The achieved results in table (2) come in
accordance with those obtained by Khalifa,
(1997) who found that the total aerobic
spore formers count at 32°C was 4x102 to
3x104 cfu/g in oriental sausage. While
lower than finding those obtained by
Nassif (1996) "2.54 X 105 cfu/g" and
Abosrea-Nadia (2005) "6×105 cfu/g ".
Furthermore, the aerobic spore formers
counts at 32°C in examined samples of
beef luncheon agree with results obtained
by Nassif (1996) "8 X 105 cfu/g " and
Abosrea-Nadia (2005) "2×104 cfu/g ".
Results given in table (1) indicated that the
highest incidence of aerobic spore formers
at 55°C was in frozen rice kofta followed
by kobeba-shami and sausage then
luncheon. This may be due to heat
treatment of beef luncheon that may have
effect on this bacteria.
Table (2) reflected that the aerobic spore
formers counts at 55°C in oriental sausage
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In sausage, the incidence of B. cereus, B.
subtilis and B. lichiniformis at 32°C is
nearly similar to those reported by
Abosrea-Nadia (2005) as incidence of
them was 84%, 8% and 4%, respectively.
At 55°C, the results of the incidence of B.
cereus in sausage is nearly similar to the
results obtained by Nassif, (1996) who
found that its incidence was 18%, Elmosalami (2003), Amin (1995) and
Hefnawey et al. (1984), but lower than that
obtained by Eldaly (1988) who found B.
cereus in 60% of examined sausage
samples, Elsayed-Sherin (2010), Ali
(1987), Lotfi et al. (1988) and Khalil
(1997) and higher than Konoma et al.
(1988), Shinagawa et al. (1985) and
Shinagawa et al. (1984) who isolated B.
cereus from 12% from examined sausage
samples.
Bacillus cereus incidences in luncheon
agree with results obtained by Samir et al.
(2012) who isolated it from 20% from
examined luncheon samples, but relatively
lower than the results obtained by Nassif
(1996) who isolated B. cereus from 50% of
examined luncheon samples, Ali (1987),
Khalil (1997), Lotfi et al. (1988) and
Mervat et al. (2006), but more than results
obtained by El-khawas (2001) who
examined samples of luncheon for aerobic
spore formers and could not isolate B.
cereus but the incidence B. subtilis and B.
licheniformis agreed with those reported
by Abosrea-Nadia (2005) who found the
incidence of B. cereus, B. subtilis, B.
lichiniformis and B. brevis in luncheon was
80%, 2%, 4% and 4%, respectively and
isolated B. brevis from luncheon with an
incidence of 4% .
The result of B. stearothermophilus in beef
luncheon agreed with those obtained by
(Nassif, 1996) whose result was 15.8%,
but lower than the incidence of B. subtilis
(44.2%).
Aerobic spore-formers such as B.
licheniformis, B. subtilis, B. alvi and B.
cereus are responsible for intoxication
(diarrheal type) lead to 19 cases of food
poisoning (Hadlok, 1983).

Therefore, all the above-mentioned results
suggested that problems associated with
consumption of foodstuffs and those
existing food borne disease surveillance
system must receive attention and
upgrading.
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-----------------------------------------------------------------------------------------------------------------

اﻟﻣ رو ﺎت اﻟﻣﺗﺟرﺛﻣﺔ اﻟﻬواﺋ ﻪ ﻓﻰ ﻌض ﻣﻧﺗﺟﺎت اﻟﻠﺣوم

ﻫﻣت ﻣﺻطﻔﻰ اﺑراﻫ م ،1اﻣﺎﻧﻰ ﻣﺣﻣد ﺳﺎﻟم ،1داﻟ ﺎ ﻋﺎطﻒ ﺳﺎﻟم ،2ﻏﺎدة ﻋﺑد اﻟﺣ م ﻋﺑد اﻟﺣﻣﯾد

2

 1ﻗﺴﻢ ﻣﺮاﻗﺒﺔ اﻏﺬﯾﺔ -ﺟﺎﻣﻌﺔ ﺑﻨﮭﺎ – ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮي ﺑﻤﺸﺘﮭﺮ 2 ،ﻣﻌﮭﺪ ﺑﺤﻮث ﺻﺤﺔ اﻟﺤﯿﻮان ﻣﻌﻤﻞ ﻓﺮع ﺷﺒﯿﻦ اﻟﻜﻮم

اﻟﻣﻠﺧص اﻟﻌر ﻲ
أﺟر ت ﻫذﻩ اﻟدراﺳﺔ ﻋﻠﻰ ﻋدد  100ﻋﯾﻧﺔ ﻣن ﻣﻧﺗﺟﺎت اﻟﻠﺣوم وﻫﻰ ﻔﺗﺔ أرز ﻣﺟﻣدة و ﺑﯾ ﺔ ﺷﺎﻣﻲ و ﺳﺟ وﻻﻧﺷـون ﻘـر
) 25ﻣن ﻞ ﻣﻧﺗﺞ( واﻟﺗﻲ ﺗم ﺟﻣﻌﻬﺎ ﻋﺷواﺋ ﺎ ﻣن اﻟﻣﺣـﻼت واﻟﺳـو ر ﻣﺎر ـت ﻓـﻰ ﻧطـﺎق ﻣﺣـﺎﻓظﺗﻲ اﻟﻣﻧوﻓ ـﺔ واﻟﻘﻠﯾو ـﺔ ﻫـذا وﻗـد

أﺳــﻔرت ﻧﺗــﺎﺋﺞ اﻻﺧﺗ ــﺎرات اﻟ ﺗﯾروﻟوﺟ ــﺔ ﻋﻠــﻰ اﻵﺗــﻲ :ﻧﺳــ ﺔ ﺗواﺟــد اﻟﻣ رو ــﺎت اﻟﻬواﺋ ــﺔ اﻟﻣﺗﺣوﺻــﻠﺔ ﻫ ــﻰ ،%84 ،%88
 %72 ،%76و ﻣﺗوﺳـ ـ ــط اﻟﻌـ ـ ــد اﻟﻛﻠـ ـ ــﻰ ﻟﻬـ ـ ــذﻩ اﻟﻣ رو ـ ـ ــﺎت ﻫـ ـ ــو 310×0,25±310×1,16 ،310×0,29±310×1,37
 410×1,62±210×8,58 ،310×0,17±310×1,03ﻟﻛـ ــﻞ ﻣـ ــن ﻔﺗـ ــﺔ أرز ﻣﺟﻣـ ــدة و ﺑﯾ ـ ــﺔ ﺷـ ــﺎﻣﻲ و ﺳـ ــﺟ وﻻﻧﺷـ ــون

اﻟ ﻘر

ﻋﻠﻰ اﻟﺗرﺗﯾب ﻋﻧد درﺟﺔ ﺣ اررة °32م  .أﻣـﺎ ﻧﺳـ ﺔ ﺗواﺟـدﻫﺎ ﻋﻧـد درﺟـﺔ ﺣـ اررة ° 55م ﺎﻧـت ، %76 ، %76 ، %84

 %72و ﻣﺗوﺳ ـ ـ ــط اﻟﻌ ـ ـ ــد اﻟﻛﻠـ ـ ـ ــﻰ ،210×0,54±210× 4,79 ،310×1,07±210× 6,52 ،210×0,88±210× 6,14

 210×0,31±210×2,96ﻋﻠــﻰ اﻟﺗـواﻟﻲ  .وﻗــد ﺗــم ﻋــزل وﺗﺻــﻧﯾﻒ اﻟﻣ رو ــﺎت اﻟﻬواﺋ ــﺔ اﻟﻣﺗﺣوﺻــﻠﺔ و ﺎﻧــت ﻧﺳـ ﺔ اﻟ ﺎﺳــﯾﻠس
ﺳﯾرس أﻋﻠﻰ ﻧﺳ ﺔ ﺗﻠوث ﻓﻲ ﺗﻠك اﻟﻣﻧﺗﺟﺎت .وﻫذا وﻗد ﺗـم ﻣﻧﺎﻗﺷـﺔ اﻷﻫﻣ ـﺔ اﻟﺻـﺣ ﺔ ﻟﻬـذﻩ اﻟﻣ رو ـﺎت اﻟﻣﻌزوﻟـﺔ وﻣـد ﺗﺄﺛﯾرﻫـﺎ

ﻋﻠﻰ اﻟﻣﻧﺗﺞ وﺻﺣﺔ اﻟﻣﺳﺗﻬﻠك وﻗد ﺗم ﻣﻧﺎﻗﺷﺔ اﻹﺟراءات اﻟﺻﺣ ﺔ اﻟواﺟب اﺗﺧﺎذﻫﺎ أﺛﻧﺎء ﺗﺟﻬﯾز وﺗﺻﻧ ﻊ ﺗﻠك اﻟﻣﻧﺗﺟـﺎت ﻟﺗﻘﻠﯾـﻞ
اﻟﺗﻠوث ﺑﻬﺎ ﻟﻠﺣﺻول ﻋﻠﻰ ﻣﻧﺗﺞ ﻧﻬﺎﺋﻲ ﺻﺣﻲ ذو ﻔﺎءة ﻋﺎﻟ ﺔ ﻻ ﺷ ﻞ ﺧطر وﻻ ﯾؤﺛر ﻋﻠﻰ ﺻﺣﺔ اﻟﻣﺳﺗﻬﻠك.
)ﻣﺟﻠﺔ ﺑﻧﻬﺎ ﻟﻠﻌﻠﻭﻡ ﺍﻟﻁﺑﻳﺔ ﺍﻟﺑﻳﻁﺭﻳﺔ :ﻋﺩﺩ  ،(2) 26ﻳﻭﻧﻳﻭ (226-219 :2014
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