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SUMMARY

Forty frozen camel's meat products samples (10
each of burger, kofta, minced meat and sausage)
were collected from different supermarkets in
Cairo and Giza governorates. The samples were
subjected to bacteriological evaluation. Counts of
aerobes, Enterobacteriaceae, coliforms, fecal col-
iforms, thermophilic aerobic spore formers,
mould and yeast were examined. Mycotoxin resi-
dues were also determined. The incidence rate of
E. coli, Salmonella, Stabhy]ococcus aureus and
Bucillus cereus in examined burger was found to
be (30%, 0%, 40% and 20%). In kofta the inci-
dence was (30%, 20%, 50% and 30%). On the
other side it was (20%, 0%, 20% and 10%) in

minced meat while in sausage it was (40%, 0%,

30% and 30%) respectively. Shigella failed to be

detected in all examined camel's meat products.

Aflatoxins and Ochratoxins could be detected

within variable levels in all examined samples.

INTRODUCTION

Meat products are ideal sources of protein when
perfectly produced, most B. complex, vitamins
and a number of minerals in addition to its palat-
ability and tenderness which are major nutritional

attributes.

The camel makes optimal utilization of the mea-
ger vegetation and water resources better than
any other domestic animal species (El Iraqi,
1996), their maintenance energy requirement has
been found to be approximately two thirds of the
requirement of beef cattle (NRC, 1985). Camel's
meat is used for human consumption in several

countries. Camel can be raised economically for
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65%. The camel carcas$ consists of approx

ly 53-77% meat, 4-8% fat and 16-38% bonc

(Khanna, 1999). He added that an average car-
cass weighing 210kg would yield 10kg fat an"d
160kg meat. The protein yield would be suffi-
cient to provide entire protein requirement for 35

adults for a day.

Owing to the excessive continuous consumers de-
mand for meat products, expansion of the pro-
cessed-meat industries and appearance of several
camel meat products in Egyptian supermarkets

become extremely necessary.

Camel meat is preferred arong the Egyptian pub-
lics with poor income. It is suitable for some pop-
ular meat industries as Basterma and Kofta in ad-
dition to the appearance of other camel meat
products in supermarkets which may constitute a
public health hazard due to presence of spoilage
bacteria responsible for unfavorable changes or
pathogenic bacteria leading to food infection or
intoxication. Little basic researches have been
done in this respect; therefore the purpose of this
work is to evaluate some of these meat products

microbiologically beside its residues of mycotox-
ins.

MATERIALS AND METHODS
A- Collection of samples

A total number of 40 samples, 10 each of frozen
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r. kofta minced meat and sausage were o
burger, i 5

Jected from different supermarkets in Cair, B
ec

Giza. Each sample (about 500g) was transfe, o

separately in 4 plastic bag to the laboratory jj ,

ice bag to be examined.

B- Bacteriological examination:

The collected samples were prepared according
the technique recommended by (ICMSF, 1973,
The prepared samples were subjected to the fo).

lowing examination:

|-Determination of Aerobic plate and Enterobac-
teriaceae counts ICMSF, (1978). ‘
Drop plate technique was adopted onto stan-
dard plate count agar and violet red bile glu-
cose agar respectively. Incubation was done at
37°C for 24 hours.

2-Determination of coliforms and fecal coliforms
(MPN/g) .The multiple three-tubes fermenta-
tion technique recommended by FAO, (1992)
was applied using lauryl sulphate tryplos
tubes supplemented with inverted Duthamis
tubes. Incubation was done at 37°C for 2448
hours. Loopful of lauryl sulphate tubes We
inoculated into E. coli broth and incubated &
44.5°C for 24-48 hours.

3-Determination of Staphylococcus aureus cout
Was adopted by the technique recommended 4
FAO (1992) using Baird Parker medium- Ine¥
bation was done at 37°C for 24-48 hours.

4-Determination of thermophilic aerobic .quol"

oo aftéf
formers count using the technique cited A
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Elmossalami (1994). Plating was done on Pol-
ymyxin pyruvate egg yolk mannitol bromothy-
mol blue agar (PEMBA). The plates were in-
éubmed at 44°C for 24 hours.

5- Determination of total mould and yeast counts
according to Koneman et al. (1994), using Sa-
bauraudfs dextrose agar supplemented with
chloramphenicol 0.05mg/ml. Incubation was

applied at 25°C for 5 days.

Isolation of pathogens:

1. Isolation of Escherichia coli according to FAO
(1992) using Eosin methylene blue (EMB)
media incubated at 37°C for 24 hours.

™~

. Isolation of Salmonella and Shigella according
‘to Harvey and Price (1981) using tetrathionate
broth as preenrichment media at 37°C and
Rappaport’s Vassiliadis as enrichment media
at 43°C. Rambach media was used for plating
~ at 37°C for 24 hours.

3.lIsoIation of Staphylococcus aureus was carried

out accoring to the technique recommended by

FAO (1992) using Baird Parker media incu-

bated at 37°C for 24-48 hours.

4. Tsolation of Bacillus cereus according to Hol-

\

brook and Aderson (1980) using Polymyxin
pyruvate egg yolk mannitol bromothymol blue
agar (PEMBA). Inoculated plates were incu-
bated t 37°C for 24 hours.

5. Isolation and identification of yeasts were per-
formed acording to the methods recommended
by Lader and Kreger (1976) and Kreger
(1984).

Vet.Med.J.,Giza.Vol.52,N0.2(2004)

6. Isolation and identification of moulds was per-
formed according to Raper et al. (1965), Raper
and Them (1968), Samson et al. (1976),
Damsch et al. (1980) and Samson et al.
(1981).

Detection and determination of Mycotoxins resi-

dues according to the technique recommended by

AOAC (2000) using thin layer chromatography

method. The analytical procedures can be catego-

rized into 4 steps as follows:

1- Extraction of the toxins from the camel meat
samples

2- Clean up (purification of the extract using col-
umn chromatography)

3- Development of chromatogram

4- Qualitative and quantitative estimation of the
toxin residues by using mycotoxins standards
(Aflatoxins B1, B2, G1, G2, M1, M2 and och-
ratoxin A obtained from Sigma chemical com-
pany St. Louis, MO. USA).

The calculation of the concentration of mycotox-

ins in the sample was made by using the follow-

ing formula:

Aflatoxins concentration pg/kg= SYV / XW

where:

S= pl of mycotoxin standard equal to unknown.

Y=concentration of mycotoxin standard in pg/ml.

V=l of final dilution of sample extract.

X= pl of sample extract giving a spot intensity
equal to S.

W= mass (weight) of sample represented by the
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final extract in gram.
RESULTS AND DISCUSSION

The consumption of camel's meat products in
Egypt showed an observable increase especially
in the late years. This might be due to the need
for more sources of animal proteins and also due
to announce BSE (Mad caw disease) in different
countries. The total numbers of slaughtered cam-
els in Egypt in 2003 was 90805 camels (General
Organization for Veterinary Services, 2003).
Nowadays more attention is paid to the Arabian

camels as multipurpose animals.

The statistics of bacteriological investigation of
camelis meat products (burger, kofta, minced
meat and sausage) table (1) revealed that the
mean values of total aerobic counts (cfu/g) were
1.3x106 £2.5x105, 1.2x106 +2.5x 105, 3x106 +106
and 1.3x106 +3.4x105 respectively. Microbiologi-
cal investigations of camel's meat products are
rare. However, many authors reported the micro-
biological quality of meat types other than cam-
elis meat; therefore, we have to comipare the oth-
er results. Nearly similar results in burger were

reported by Hefnawy (1980) 2.8x106 and Ibrahim

(1981) 2.9x106, while higher results were report-

ed by Gill et al. (1997) log 3.8-8.5 and Mohamed
(1997) log 6.9. In Sausage the results recorded by

Elnawawi and Nouman (1981) were 3.6x106 and

Mousa et al. (1993) 2.6x106, while higher results

were reported by Elsaid (1993) 9x106, Tudela et
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al. (1996) log 8.37, El-Khateib (1997) 1.1x106

106 and Mohamed ( 1997) log 7. Lower resulyg it
minced meat reported by Samaha et al. (199
6.4x105 and goes parallel with that of DCPOUrq
and Pouche (1991) 106 and Ouf (1997) 1.9x]0s,

Concerning the Egyptian Standard Specificatigp
for meat products (199171688, 199171973, 199y,
1694 and 1991/1972) it was evident that 100 of
examined burger samples exceeded the maximmﬁ
recommended total aerobic count (105). For
minced meat 50% exceeded the permissible limit
for APC. In sausage or kofta it was found that

40% of the examined samples exceeded the limit
(106).

The relatively high bacterial count might be at-
tributed to the poor hygiene during processing,
transport or storage procedures which resulted in
unacceptable meat products (Sharma et al., 1996).
The three most common hazardous areas in meat
processing plants were identified as employee hy-
giene, cross contamination and control of heating/

Storage temperature (Kukay et al., 1996).

Continuous adhesion of microorganisms to ino"-
ganic material such as utensils or tables is verY
important in biocontamination of the products ¢

sulted in biofilm production and continuous ¢0%
e

1%

tamination (Katsaras, 1998).

On the other hand Kosic et al. (1991) stated that

the raw material directly influenced the bacterid

Vet.Med.J., 'Giza,Vol.52,N0.2(2004)
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count in hamburger. Also uncontrolled thawing
temperature can result in significant increases in
bacterial population intended for manufactured

hamburger.

Concerning the Enterobacteriaceae the mean
counts of burger, kofta minced meat, and sausage
were 1.9x104 +2.6x103, 1.8x10¢4 + 5.9x103
3.6x103 £5.5x102 and 6.7x103 +6.4x102 respec-
tively.

The results agree with those reported by Hassan
(1986) 3.4x104, Mohamed (1997) log 4.5 and
Ouf (2001) 3.6x104. Higher results were recorded
by Yassien (1988) 5.6x105 in burger, while in
minced meat higher records were reported by Re-
faie and Nashed (1989) 4.3x105 and Ouf (1997)
7.5x104. Higher records were reported by Elsaid
(1993) 3x105 and El-Khateib (1997) 102-107 in

case of sausage.

Enterobacteriaceae is one of the main bacteria

causing hygiéhic problems in food industry (Finzi

and Costa 1979). In 1980, ICMSF stated that pol-
luted water is a common vehicle for transmission
of pathogenic microorganisms, especially the en-
teric bacteria to man. Water remaining after
cleaning operations is intolerable because it per-
mits caking, sticking to surfaces, chemical chang-

es and growth of microorganisms.

Concerning coliforms MPN/g it was found to be
4.6x102t 1.7x102, 7x102t1.6x102, 5.1x102

Vet.Med.J.,Giza.Vol.52,No.2(2004)

*1.6x102 and 3x102+1.3x102 in burger, kofta,

minced meat and sausage respectively.

Similar records were reported by Hefnawy (1980)
4.4x102 and Gill et al. (1997) log <0.5 to 3.6.
Higher values were obtained by Yassien (1988)
3.6x104, while Fathi et al. (1992) found 104 and
Ouf (2001) 1.4x103 in burger. In sausage higher
records were reported by Yassien (1988) 2.7x104,
Fathi et al. (1992)7.6x103 and Mousa et al.
(1993) 4.6x103. It was found that 40% of burger
and 20% of sausage exceed the recommended
limits for coliforms by ESS (1991) 103.

Fecal coliforms counts per gram ranged from 7.3
to 75,7.3 to 28, 7.3 to 36 and 7.3 to 28 in burger,

kofta, minced meat and sausage respectively.

Addition of spices to minced meat greatly in-
creased its APC and coliforms MPN, showing
that untreated spices are a potential source of
contamination (Hefnawy and Youssef, 1985). In
this respect Eldaly (1986) stated that most spices
samples were contaminated by bacteria of fecal

origin indicating unsanitary production and han-

dling.

The mean values of S.aureus counts were
6.3x102 £3.5x102, 8.2x 102+ 4:2x102, 1.7x102+52
and 3.6x102 £2.3x102 in burger, kofta, minced
meat and sausage samples respectively. Elnaw-
awi and Nouman (1981) detected S. aureus in

count of more than 102/g in fresh sausage. High-
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d by Tolba (1986) in ham-
2x103 and

shad

er results were reporte

burger and sausage in counts of 4.

7.4x10% respectively and El-Leithy and Ra
(1989) in minced meat (5.3x103).

Concerning the thermophilic aerobic spore form-
024+3x 102,

1.9x103

ers, the mean counts were 8. 5x1
2.1x102+38, 1.7x1034£5.2x102  and
+6.6x102 in burger, kofta, minced meat and sau-
sage respectively. Marino et al. (1995) stated that
comminuted meat products containing vegetables
or spices tended to have high microbial counts.
Siich findings agree with the findings of De Boer
et al. (1985) who stated that most spices con-
tained very high number. of bacteria and thus
might contribute to the spoilage of food products
and food poisoning. Baxter and Halzapfel (1982)
stated that total number of aerobic spore formers
ini spices varied from several hundreds to several
millions/g depénding on the source. The spices
were the most heavily contaminated ingredient of
Eritish fresh sausage (up to 107/g) and the con-
taminants of spices were mainly aerobic spore
forming bacteria. The most highly contaminated
spice was the black pepper and 50% out of 26
kinds of spices exceeds 104 spore forming bacte-
ria/g (Ito et al., 1985).

Slightly higher thermophilic aerobic spore form-
;rs counts were reported by Ouf (2001) in beef
burger 2.6x103, nearly similar results were re-
ported in minced meat 3.3x103,

while slightly
lower in sausage 8x102 (Ouf, 2001),
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(v,
Vi€

quantity of proteg.

Simova (1986) stated that the

-oorganisms range

lytic mict '
the most active strains belonged to genus Bacil-

lus.

In the examine

erage counts of mould ranged between 1.4x]02

43x102 and 8.3x102 £2:4x102, while in yeas

slight higher records ranging between 5.6x102

+1.6x102 and 2.3x103 £9.2x103 were reported in

the examined four camel's meat products.

The incidence percent of food poisoning Pa.t.hp?

gens was shown in table (2)

E coli. S. aureus and Bacillus. cereus.. could iDe

d from <10 to 4xlp_6; '

d four camel meat products the av-

)/' / n,;’

isolated at various percentages. The highest p‘g;:-,_:,__

cent was for E. coli in sausage (40%). Burger.or ..

kofta showed 30% while in minced meat the.pet-

centage was 20%. Higher percentages for E. coli

in hamburger were reported by Hassan (1986)

40%, Abd El-Aziz (1987) 70%, Fathi et al. (1994),...

77.718% and Youssef et al. (1999) 88%, while .
lower percentage were reported by Tolba (1.986)
25% and Ibrahim et al. (1995) 15%. In minced
meat Vorster et al. (1994) and Youssef et al.
(1999) reported higher percentages 74.5% and

28% respectively. Youssef et al. (1999) reported

higher percent of E,coli (60%) in sausage. Nearly
similar results were reported by Zaki (1990) 40-
48%and Mousa et al. (1993) 45% while Fathi ¢t
al. (1992), Yassien et al. (1998) and Ouf (2001)."

reported equal lower percentages of E.col
(25%).

Vet.Med.J.,Giza.Vol.52 N 21onna
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some E. coli are pathogenic and some iy have
a far more enhanced ability to colonize the hus
man intestines than most others, Enterohacmo-
thagic E. voli can cause bloody diarthoea and
haemolytic urae“mic syndrome. The intestines of
animals may be reservoir of this organism for hu-

man infection (Bettelhiem, 1996).

Humans and animals are the primary reservoirs
for S. aureus. This organism can be found in the
fose, throat, on the hair and skin of 50% of

healthy individuals (Price and Tom, 1998).

The highest percent for S. aureus was reported in

“kofta (50%) followed by hamburger 40% while

the percentages were 30% and 20% in sausage

and minced meat respectively. Higher percentag-

- es were reported in hamburger by Tolba (1986)

52% Abd El-Aziz (1987) 50% and Youssef et al.
(1999) 84%. In sausage nearly similar results

were reported by Ottaviani and Bacchiocchi

" (1992) 27.4% and El Khateib (1997) 29% while
" higher percentages were reported by Abd El-Aziz

(1987) 80%, Mousa et al. (1993) 43% and Yous-

sef et al. (1999) 52%. In minced meat nearly sim-

< ilar results were reported by Vorster et al. (1994)

[

23.4%. These high percentages of §. aureus may
be attributéd to excessive hand manipulation and

poor personal hygiene.

“Aetobic spore forming bacilli are extremely re-

sistant to heat desiccation, ultra violet light and

Vet.Med.J ..Giza.Vol.52.No.2(2004)

chemical teatment by forming true endospores
(Ketchum, 1988). The most important thermosta-
ble enzyme 1s protease enzyme, which is pro-
duced by spore forming thermophilic bacteria
and responsible for spoilage during food manu-

facturing (Chopra and Marthur, 1993).

Bacillus cereus could be isolated from hambur-
ger (20%), minced meat (10%) and by equal per-
centages in each of sausage and kofta (30%).
Higher percentages were reported by Hefnawy et
al. (1984) 28% and Youssef et al.(1999) 80% in
hamburger and 92% in sausage while in sausage
Ali (1987), Saleh et al. (1993) and Youssef et al.
(1999) reported 56%, 60% and 92% respectively.
Lower records reported by Shinagawa et al.
(1984) 12% in sausage. Hefnawy et al. (1984) re-
ported 18%, Ali (1987) 74.3%, Saleh et al.
(1993) 89% and Youssef et al. (1999) 88%

B.cereus in minced meat

Twenty percent of kofta was positive for Salmo-
nella and could not be detected in burger, sausage
and minced meat. Presence of Salmonella indi-
cated substandard hygiene during processing,
storage and retailing risk to consumers (Murugk-
ar et al., 1993). Singh et al. (1996) could not de-
tect Salmonella in any of the examined meat
products. Shigella failed to be detected in any of

the examined samples.

Abd El-Rahman and El-Khaticb (1993) stated

that yeast is ubiquitous in nature and may be
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" cat
found as a part of the normal flora of the m
. ) 1y-
products due to contamination and neglected hy
. wnaration and
gienic measures adopted during preparation ¢

handling of the meat products.

The isolated yeast was identified into Candida (C.
kreusi, C. albicans,

C. utilis, C. curvata, C. gulliermondi, C. scotlii,
C. metinii and C. tropicalis), Rhodotorula (Rh.
glutinis and Rh. pullida), Tarulopsis glabarta,
Sacchromyces cervisae, Trichosporon and Hanse-
nula. The major isolated species were C. kreusi,
C. albicans, C. utilis and Trichosporon in varying
percentages (table 3).

Candida is normal flora of digestive and urogeni-
tal tract of human.

C. albicans cause vaginal yeast infection, thrush
in the mouth, also invades the lungs, kidneys,
heart or carried in the blood where it causes se-

vere toxic reaction (James, 2000).

Trichosporon species may lead to occasional op-
portunistic invasion of mucous membranes or
skin while Sacchromyces species was the main
responsible agent for occasional cases of thrush

and vaginitis (Finegold and Martin, 1982),

Moulds were recorded to constitute a public

health hazard due to mycotoxin production such
as Aflatoxin, Ochratoxin, Patulin and Zearale-

none (Leistner ang Eckardt, 1981-

Mirocha,
1983; Mansour et al.,

1994 and Mansour et al.,
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1996). In developing countries, it appears v

there is a direct correlation between dietary afly.
toxin intake and the incidence of liver Cance;
(Groopman et al., 1988). It also impaired the i
mune system (Filtenborg, 1992).

Isolated and identified mould genera and specj,
(table 3) were Aspergillus niger, A. nidulans, 4
flavus, A. parasilicus, A. ochraceous, Mucor 5p,
Fusarium, Cladosporium, Penicillium sp. and AJ.
ternaria. The predominant moulds were A niger
(100%, 80%, 0% and 60%) and Penicillium sp,
(20%, 20%, 20% and 40%) in burger, kofta,

minced meat and sausage respectively.

The black aspergilli are probably more common
than any other group within the genus. They are
worldwide in distribution and- occur in and upon
the greatest variety of substrata, including grains
vegetables and other protein substrata. They are
abundant in soils from tropical and subtropical

areas (Raper and Fennell, 1977).

Dematiaceous hyphomycetes were common O
slaughtered camels, cattle and surroundings i
Cairo abattoir (Mansour et al., 1990)
Aflatoxins and ochratoxin A are hepawtolxia
nephrotoxic, carcinogenic, immunotoxic and
ratogenic (Enriquez, 2000 and Petzinger and ,Zie'
gler, 2000).
Aflatoxin B1 is the most potent carcinogen of ¥

. ico*
aflatoxins and the most of the available t0*°

Vet.Med.J..Giza.Vol.52.No.2(2004)
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Table (1): Statistical analytical results of the different bacterial counts in some camel's meat products

f scsobial coumts Camel's meat products
- | Burger Kofta Minced meat Sausage
min | max |mean%=S.E| min max |[meanzS.E| min max |[meanz S.E| min max |(meanz=x S E
m _ 1.3x10° 1.2x10° 3x10° 1.3x10°
Aerobic plate 38x10° | 3x10° | £245x10° | 1.2x10° | 2.2x10° | +2.5x10° | 1.4x10° | 8x10° +10° 2x10° | 3x10° | +3.4x103,
” 1.9x10° 1.8x10 3.6x10° 6.7x10°
Enterobacteriaceae | 10" | 3x10% | £26x10" | 4x10° | 6.1x10" | +59x10° | 1.8x10° | 8x10° | +5.5x10° |3.8x10°| 10° | +6.4x10
| 4.6x10? 7x10? 5.1x10° 3x10?
Coliforms MPN | 28 | 1.1x10° | =1.7x10? 28 [ 1.1x10° | +1.6x10? 11 | 1ix10* | +1.6x10? 29 |1.1x10%| £1.3x102
Fecal coliforms ‘ 26 13.3 159 13.8
MPN | 73 75 +8.5 73 28 2] 7.3 36 +3.5 7.3 28 |7 +26
6.3x107 8.2x10? 1.7x10° | 3.6x10%
Staph. aureus <10° [36x10°| =3.5x10° | <10® |3.6x10°| x4.2x10° | <10 | 6x102 +52 <10® |2.4x10°| +2.3x10?
) _ : w wmxsw 2.1x10? 1.7x10° | 1.9x10°
Thermophilic ASF | 10 3x10 &:ON 10° | 4x10? +38 2.1x10° | 5x10° | +5.2x10* | 10* |54x10°| +6.6x107
. | 30 ) 1 8.3x10° : 1.4x102 T 29x10%
Moulds 10 7x10 »moqu <10° 12.4x10° | £2.4x10? <10* |2.4x10° +3x%10? <102 2x10° ‘H,w‘ww_.%
Yeasts <10* |7.8x10° i 2 2 3 _.mx_o” 2 S| 66x107 | 5.6x10*
8x 29.2x10° | <10° | 4x10° | +4.8x10° | <10® |16x10°| <+2¢]0? <10* [1.5x10%| +1.6x102

Vet.Med.J.,Giza.Vol.52,No0.2(2004)
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Table (3): Fungal contamination of examined camel's meat products

Isolates Burger | “Kofta Minced meat Sausage
No. | % | No.| % |No.| % | No. | %
Y easts
Candida kreusi 4 40 6 60 2 20 4 40
Candida alt.)i.cans 4 140 1 2 [ 20 2 |20 2 |20
Candida utilis 2 20 ] 20 2 20 2 20
Candida curvata = o 2 [ 20 | = . _ -
Candida gulliermondi - » 2 1 20 | 2 0 | = ] =
Candidia scotlii 2 20 L L pe: - iy ol
Candidia matinii 4 40 - 5 _ _ _ _
Candidia tropicolis 2 20 _ & _ = e -
Rhodotorula glutinis 2 20 9 20 | - - = =
Rhodotorula Pallida 2 20 £ E = - 2 20
Torulopsis glabarta 2 20 | 2 20 - . = =
Sacchromyces cervisae — - - = 2 20 2 20
Trichosporon 2 20 4 40 4 40 2 20
Hansenula 2 20 — - - - - —
Moulds 10 100 8 | 80| - | - | 6 | 60
A. niger
A. nidulans 2 20 - - — - 4 40
A. flavus — — — - 4 40 - - |
A. parasiticus - = - - 2 20 - -
A. ochraceous — = - - — — 2 20
Mucor spp. - - 2 120 | - - - -
Fusarium spp. e = = 2 20 — =
Cladosporium spp. - - 2 20 - - 2 20
Penicillium spp. 2 20 | 2 120 | 2 | 20| 4 | 40
| Alternaria spp. = - = = 2 |20 | - -
Vet.Med.J.,Giza.Vol.52,No.2(2004) 223
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Jogical data relate to aflatoxin By (WHO, 2002).

Aﬂaioxins B; (table 4) detected in (10%, 20%,
10% alndl 20%), G (10%, 10%, 0% and 0%), M,
(0%, 10%, 0% and 10%) while ochratoxin A
(20%, 10%,0% and 10%) in burger, kofta,
minced meat and sausage respectively. Compar-
ing the aflatoxins contamination in camel's meal
products to limit established in USA (20ppb), it
was found that all samples did not exceed this
limit, while one sample of burger, two samples
each of kofta and sausage exceeded the limit
(5ppb) recommended in Bulgaria, Cuba, Finland,
Hengkong, Norway, Russia and Sweden. On the
ether hand all the samples exceeded the limit
(Obpb) as compared the limits in Poland, Roma-
nia and Singapore (FAO, 1997). Waltking (2000)
steled that aflatoxins B} and M| were difficult to
be destroyed at the range of temperature usually
employed in the processing or cooking food,
wh1|e roasting process resulted in aflatoxins re-
ducuon at range of 22.9-47. 34 %.

Comparing the ochratoxin contamination levels
in cainel's meat products to limit recorded by
Czech Republie and Greece (20ppb), it was found
that no samples exceeded this limit, while one
sample each of burger and kofta exceeded the
 maximum levels of ochratoxin (5ppb) set by
~ France and Romama In addition to all samples
except mmced meat exceeded the limit (2ppb) set
. by SWItzerland (FAO 1997). Continuous expo-

sure with low level of aﬂatoxm to growing host

Vet.Med.J .,Giza.V01.52.N0.2(2004)

may enhance its susceptibility to infection and tu-

morgenesis (Raisuddin et al., 1993).

Inhibition of the most common strains of Asper-
gilli and Penicillia which produce mycotoxins in
meat products by using some extractives as
Eugenol, Isoeugenol and Monolaurin (fatty acid)

was applied by Mansour et al. (1996).

Chu (1992) stated that the best control of tissue
residues from aflatoxins and ochratoxins is to
prevent the intake of contaminated food through
the proper pre-harvest, post harvest storage aqd
transportation of agricultural products as well as
the standard limits, national or international must
be fulfilled during the analysis of food and feed-
stuffs not only for indirect prevention of any my-
cotoxin residues carry over in animals for human
consumption, but also to provide healthier diet

for these animals to avoid economic losses.
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