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SUMMARY

The microbial contents of 60 samples of commercial camel’s meat
products (20of each hawawshi, minced meat and rice kofta) purchased
from retail markets in Cairo and Giza; as well as the effect of gamma
irradiation on the microbial population of these products were
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investigated, high aerobic plate counts (10° cfu/g) were recorded in the
samples examined before irradiation, and some samples were
contaminated with pathogens such as Bacillus cereus, Salmonella and
Staphylococcus aureus. [rradiation of the products with doses of 2, 3, 3.5
and 4kilogray(KGy) led to reduction in the bacterial counts and
pathogens with the different doses. Whereas the use of the dose 3.5kGy
was sufficient to reduce the detection of Bacillus cereus, Salmonella and
Staphylococcus aureus, while the exposure to 4 KGy was sufficient to
completely eradicate the initial bacterial density from the products. The
major chemical constituents of the examined products and their sensory
characters did not changed with irradiation at doses up to 4 KGy. On the
basis of economic considerations and from the results of this study 3.5
KGy could be recommended for irradiation of the camel’s meat
products.
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INTRODUCTION

In Egypt, camel's meat makes up an important part of the dietary
proteins especially for the lower income groups (Shalash, 1979). Camel's
meat products are new products appear in the Egyptian markets. El-
Amin (1979), found that the use of camel's meat for sausage eliminates
its toughness, make the meat easily cured, and its high protein content
provides good caloric value. They are also cheaper than sausages made
from other meat. Processing and packaging of meat and meat products at
ambient temperature may lead to biochemical changes due to the
microbial growth. As well as deterioration may occur faster because of
the high contamination, mincing and the high ambient temperature
(Kalalou, 2004), while freezing of these products might act as preserving
agent, which keep certain pathogenic organisms in a dormant state, but
when the conditions become favorable for their growth they will create a
hazardous problem. Hence, the performance of irradiation might be of
importance. Since 1976 application of gamma irradiation techniques
under specific restrictions approved to be a satisfactory method for shelf
life extension by reduction of the microbial load of foods and ensuring
the keeping quality of food without changing their nutritive and sensory
characters (WHO, 1988 and Patterson ef al. 1998). In 1985, Food and
Drug Administration (FDA) increased the allowed uses of irradiation of
foods such as strawberries, poultry, ground beef and pork. Over 30 years
of toxicological, carcinogenic and tetratogenic studies covering different
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foods revealed that no evidence of significant toxicological compounds
with up to 10 KGy dose which make such foods safe (WHO, 1981 and
Elias, 1983). The WHO also views food irradiation as a safe and
effective process in the fight against food borne diseases and food Iosses
(kaferstein, 1992). Some of the microorganisms such as Salmonella,
Staphylococcus auras and Bacillus cereus may contaminate the camel's
meat products during their processing but Salmonella and
Staphylococcus auras can be eliminated or greatly reduced in number,
depending upon the level of contamination from meat products by
gamma radiation doses between 1.5 — 3.0 KGY, while the high dose may
result in development of undesirable flavors, odors and colors as well as
losses of nutrients (Banwart, 1981).

Therefore, the aim of the present work was to study the effect of
different doses of gamma irradiation on the chemical constituents,
microbiological patterns and organoleptic assessments of irradiated
camel’s meat products to establish the least applicable irradiation dose
for these products.

MATERIALS and METHODS

A total of 60 samples of camel’s meat products, 20each of
hawawshi, minced meat and rice kofta were collected from Cairo and
Giza markets, then transported to the laboratory in an ice box without
delay for sensory, bacteriological and chemical examination. The
samples were exposed to different doses of irradiation and re-examined
for sensory, bacteriological and chemical changes.

I- Sensory examination:

The samples were examined for the color, odor and texture by
single number of panel judger’s using 9 — points hedonic scales as the
method described by FAO/IAEA (1970).

II- Bacteriological examination:

Preparation of samples: The method recommended by AOAC (1990)
was applied for preparation of decimal serial dilutions up to 10°.
1-Aerobic plate count (ICMSF, 1978): The spread technique was
adopted onto standard plate count agar. Incubation at 37°C for 24 hours
was done.

2- Staphylococcus aureus count and isolation were carried out
according to the technique recommended by FAO ( 1992) using Baired
Parker medium incubated at 37°C for 48 hours.
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3- Enumeration of Bacillus cereus (ISO, 1987) using the spread
technique over surface of Bacillus cereus selective agar plates and
incubated at 37°C for 24 hours.

4- Isolation of Salmonella according to Vassiliadis et al. (1978) using
buffered peptone water 1% and incubated at 37°C for 24 hours, then
transferred to Rappaport's Vassiliadis as enrichment medium at 43°C for
48 hours. Xylose-Lysine Desoxycholate (XLD) agar media was used
and incubated at 37°C for 24 hours.

III- Irradiation of Camel’s meat samples:-

The irradiation process was carried out using the Cobalt — 60
Egypt’s Industrial Mega Gamma -1 Irradiator, located at the National
Center for Radiation Research and Technology (NCRRT), Nasr City,
Cairo, Egypt. The source was giving a dose rate of irradiation of about 6
KGy / hour at the time of experiments.

Frozen hawawshi, minced meat and rice kofta samples were kept
in polyethylene bags marked with the specific dose of irradiation they
would be exposed to. They were replaced in one layer inside the cell of
irradiation source and then they were turned to the other side after half
the time of the irradiation period to give the meat samples the accurate
dose of irradiation homogeneously.

The doses of irradiation did not exceed 7 KGys as this was the
maximum dose of irradiation that most microorganisms could not
survive according to the ICMSF (1980).

Each kilo gray of Gamma irradiation took about 10 minutes of
exposure to the source; so 1 KGy took about 10 minutes, 2 KGys took
about 20 minutes of exposure to the Gamma source, 3 KGys took about
30 minutes of exposure to the Gamma source.....etc. according to the
dose rate of the irradiation source at the time of experiment. Dose levels
of 2, 3, 3.5 and 4 KGy were applied to the examined camel meat
products.

Each irradiated sample was subjected to the bacteriological
examination, biochemical identification and sensory evaluation.
IV-Chemical examinations:

1- Determination of pH value: Hydrogen ion concentration was
measured by using digital pH meter according to the technique
recommended by AOAC (1990).

2. Determination of moisture content: It was carried out according to
AOAC (1990) using hot air oven.

3- Determination of total volatile basic nitrogen (TVB — N): It was
carried out according to FAO (1980) using Conway apparatus.
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4- Determination of thiobarbituric acid value (TBA): It was carried
out according to Vyncke (1970).

RESULTS

Table 1: Effect of gamma irradiation on the initial contamination of
camel’s meat products.

" Hawawshi Minced meat Rice kofta
Dose/KGy |The bacterial count
Count Log | Count Log | Count Log
APC 8.6x10° 6.9 |4.3x10° | 6.6 | 5.1x10° | 6.7 |
0.0 B.cereus 1x10° 3.0 | 1.Ix10° | 3.0 | 1.8x10° | 5.3
Staph. aureus 1.1x10° 3.0 [1x10° [3.0 [72x10° | 3.8
APC 3.7x10° 5.6 |3.7x10° |56 | 1.8x10° | 5.3
2 B.cereus 1x10° 2.0 | 22x10° | 2.3 [2.5x107 | 44
Staph. aureus 1.6x10° 122 [1.6x10° | 2.2 | 2.2x10% | 23
APC 8.9x10° 3.9 | 89x10° | 3.9 | 1.3x10° | 4.1 |
3 B.cereus <10? <2 <10? <2 1x10° 3.0
Staph.aureus 1x10° 20 | 1x10° [2.0 | 1x10° |20
APC 2.1x10° 23 | 2.1x10° [ 23 [ 1.1x10° | 3.0
3.5 B.cereus <10* <3 | <ig* <2 | <10? <2
Staph. aureus <10* <2 | <10* e ME 3 <2
APC <10% <2 | <10 <2 | <1p? <2
4 B.cereus <10° < | <10? <2 | <10% <2
Staph. aureus <10° <2 | <10 <2 | <10° <2

Table 2: Effect of gamma irradiation on the incidence of some
pathogenic organisms associated with camel’s meat products.

Gy |The isolated bacteria | Hawawshi Minced meat Rice kofta
NO. % NO % NO. %
0 B.cereus 3 15 2 10 4 20
Salmonelia 1 S 1 5 1 5
Staph.aureus 4 20 2 10 4 20
B.cereus 2 10 1 5 3 15
2 Salmonella 1 5 0 0 1 3
Staph. aureus 2 10 1 5 3 15
B.cereus 1 5 0 0 2 10
3 Salmonella 0 0 0 0 0 0
Staph. aureus 1 5 0 0 1 5
B.cereus 0 0 0 0 0 0
3.5 Salmonelia 0 0 0 0 0 0
Staph.aureus 0 0 0 0 0 0
B.cereus 0 0 0 0 0 0
4 Salmonella 0 0 0 0 0 0
Staph. aureus 0 0 0 0 0 0
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Table 4: Effect of gamma irradiation on the chemical composition of
camel’s meat products.

Type of Chemical Doses of irradiation / KGy
product examination | g 2 3 3.5 4
PH 5.82 583 | 581 5.80 5.80
) Moisture 67.9 67.8 | 67.7 67.5 67.4
Hawawshi
TVB-N 10.51 10.53 | 10.54 10.55 10.57
TBA 0.76 0.78 | 0.79 0.82 0.83
PH 5.93 590 |589 5.91 5.88
. Moisture 67.32 67.30 | 67.25 67.21 67.10
Minced Meat
TVB-N 11.32 11:33 | T1.34 11.36 11.38
TBA 0.65 0.66 | 0.68 0.69 0.69
PH 6 598 | 596 5.83 5.91
istur 78.4 83 4l 7. 77.8
Rice Kofia Moisture 8 7 78 77.9 7
TVB-N 10.3 10.4 10.6 10.7 10.8
TBA 0.75 0.76 | 0.77 0.79 0.79
DISCUSSION

Microbial changes:

The bacteriological examinations of retail packages of camel’s
meat products, i.e. refrigerated hawwshi, minced meat and rice kofta
samples were carried out and their bacteriological aspects were
evaluated. The data obtained (Table 1) indicated a wide variation in total
bacterial populations in the different products and within samples of the
same product, this variation may be attributed to the general conditions
in handling of the product at manufacturing level and/or post
manufacture storage conditions. The effect of different doses of gamma
irradiation on the microbial content of hawwshi, minced meat and rice
kofta were determined. Samples of each product were exposed to
gamma radiation at dose levels of 2, 3, 3.5 and 4 KGy. Total counts
were estimated before and after treatment. The results recorded in
Table (1) showed that the mean values of total aerobic plate counts in
unirradiated hawwshi, minced meat and rice kofta samples were
8.6x10°%, 4.3x10° and 5.1x10% B.cereus mean counts were 1x10°,
1.1x10° and 1.8x10°, and Staph. aureus counts were 1.1x10%, 1x10° and
7.2x10° respectively. Gamma irradiation reduced the initial total
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bacterial counts; the microbial reduction increased as the irradiation dose
level increased. Whereas, irradiation at 2kGy dose reduced the numbers
of aerobic plate count by only one log cycle reduction, about three, four
and more than four log cycles reduction occured at 3, 3.5, and 4 KGy
respectively. Lefebvre et al. (1992) reported a three log reduction in
aerobic bacteria in ground beef irradiated at 2.5 KGy, while El-Mongy
et al. (2001) reported 3.6 log cycle reduction in total bacterial count in
minced meat irradiated at 8 KGy. Monk et al. (1994) reported that
application of dose 2.5 KGy was sufficient to kill 5.1 log cycles of
Staph. aureus in ground beef.

The obtained results in Table (2) revealed that 15, 10 and 20% of
hawawshi, minced meat and rice kofta samples, respectively, were
positive for B.cereus. Similar results were recorded by Ouf (2004). On
the other hand, 5% of all the examined samples were positive for
Saimonella, nearly similar results were recorded by Ouf (2004) and
Hassan and Antown (2005), while higher results recorded by El-Magoli
et al. (2001). Also Staph. aureus was isolated from 20, 10 and 20% of
the examined hawawshi, minced meat and rice kofta samples
respectively, higher results were recorded by El-Magoli et al. (2001),
Ouf (2004) and Hassan and Antown (2005). From these results, it could
be concluded that hawawshi and rice kofta were highly contaminated
with B.cereus, Salmonella and Staph.aureus. This indicates very bad and
very low hygienic condition throughout the whole processing, handling,
packaging and storage. Such contaminations may lead to reduction of
shelf life and/or spoilage of the products.

Gamma irradiation reduced the microbial density. Results in
Tables 1 and 2 revealed that irradiation at 3.5 KGy almost eliminated the
pathogenic and indicator bacteria that contaminated the camel’s meat
products; Similar results were also reported for different meat products
by Farkas and Andrassy (1993); Thayer (1993); Thayer and Boyd
(1993); and Lee et al. (1995).

It can be concluded that, from the public health point of view,
irradiation of camel’s meat products can be effectively used as a
supplement to refrigeration process. The most advantage feature of the
application of ionizing radiation in preservation of the camel’s meat
products is the possibility of increasing safety and acceptability of the
products.

Chemical changes:

Table (3) indicated that no obvious differences in appearance,

texture and odor scores were observed between the unirradiated and
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irradiated hawwshi, minced meat and rice kofta samples exposed to 2, 3,
3.5and 4 KGy. These findings agree with Thayer (1993) and Lagunas-
Solar (1995).

Table (4) reveled that no significant changes could be detected in
the pH values due to irradiation, it was also found that radiation has no
effect on the major constituents as moisture of camel’s meat products.
These findings agreed with Josephson (1983) and Thayer (1990). Total
volatile base nitrogen (TVB-N) tended to increase with the increase of
radiation dose which agreed with Paul ef al. (1990). Also TBA tended to
increase with the increase in the radiation dose, this could be attributed
to the formation of TBA reacting substances and/or the possibility that
irradiation could activate the auto oxidation chain reaction as reported
by Chipault and Mizuno (1966) and Savagoan (1972).
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