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ABSTRACT
This study was conducted to detection of aflatoxins in some meat product, and its hazards on public
health. Hundred samples of different meat products represented by (kofta, sausage, luncheon and
basterma) were collected randomly from different supermarkets in kaliobia governorates and examined for
detection of aflatoxins concentration by using high performance liquid chromatography (HPLC). The
average concentration of aflatoxin B1 (µg/kg) in kofta, sausage, luncheon and basterma were 13.38± 1.52,
9.03± 1.17, 8.8±0.95 and 4.53±0. 61 respectively. The average concentration of B2(µg/kg) in kofta ,
sausage, luncheon and basterma were 8.50 ± 0.7 , 5.20±0.69 ,5.57±0.72and 2.33±0.15 respectively, the
average concentration of aflatoxin G1(µg/ kg in kofta, sausage, luncheon and basterma were 4.76±0.83
,3.35±0.49 ,3.84±0.58 and1.85 ± 0. 22 respectively. The average concentration of aflatoxin G2 (µg/kg) in
kofta, sausage, luncheon and basterma were 3.18±0.52, 2.33± 0.29 and2.50± 0.03 respectively. The public
health importance of the aflatoxins and the recommended points were discussed.
Keywords: meat products, aflatoxins, HPLC
(http://www.bvmj.bu.edu.eg)

(BVMJ‐27(2):368‐374 , 2014)

1. INTRODUCTION

R

ecent year the rapid expansion of
meat products processing plants due
to continuous increasing demand of
meat product with low cast and high in
nutritive value.
Many strains of moulds are widely
distributed in nature, and may affect our
food supply as a result of its contamination
due to lack of sanitation and handling
procedures. Contaminated feed is the main
source for mvcotoxin infection of farm
animal. ( Sayedetal. 2000). Many strains of
mould affected meat especially with
Aspergillus flavus, Aspergillus parasiticus
and Penicillium. These moulds which have
been implicated as causative agents in a
number
of
disease
syndromes
"mycotoxicosis" because of the ability of

their toxic strains in production of highly
toxic chemical substances referred as
mycotoxins, in many cases such as constitute
potential and a real risk to public health due
to the possibility of causing tumors or
inducing organ damage clue to repeated
ingestion of subacute levels of mycotoxins
(Hoogetal. 1986, Varman and Evans 1991 ,
Varshneyetal. 1991 and Giradin1997). The
presence of toxin producing moulds in
meat does not necessarily mean that
aflatoxins are present. Both combination of
aflatoxins contamination and fungal growth
can determine the colonization of She
substrate and the type and amount of
aflatoxins
produced.
Knowledge
of
contamination of meat with these types of
moulds is of interest and can be significant
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when making an assessment of potential:
public health hazards associated with it
(Girdain, 1997). Mycotoxins have direct
potential health hazards to "human health
and animals even with its low levels, and
severe economic losses (Varman
and
Evans, 1991 EL-Shinawy et al. 1994
and Ramasastry et al. 2000). These
aflatoxins
are
considered the most
important and prevalent mycotoxins in food
leading
to
the
possibility
of
hepatocarcinogens, teratogenic, mutagen
effect and/or delayed organ damage in
human being, due to repeated ingestion of
subacute levels of mycotoxins (Ueno and
Ueno 1978, Olufemi et al. 1983 and Mori et
al. 1998). Aflatoxins are secondary
metabolites regarded as a quadruple threat,
highly mutagenic, teratogenic, carcinogenic
and potent toxins (Hayes 1980 and
Gourama and Bullerman 1995). Different
type These aflatoxins are occur naturally as
AFB1, AFB2, AFG1 and AFG2So we aimed
to detect the safety of consuming of these
product (kofta, sausage, luncheon and
basterma) on public health.

was varied from 4.9 to 26.1 with an average
of 13.38 ±1.52 for kofta, 2.3 to 21.7 with an
average 9.03± 1.17 for sausage, 2.2 to 18.9
with an average 8.8±0.95 for lunch eon and
1.6 to 7.4 with an average 4.53±0. 61 for
basterma respectively. The difference
associated with the examined sample of meat
products were highly significant (p< 0.1) as
a result of average concentration of aflatoxin
B1 (µg/ kg) as shown in table (2). Table (3)
shows the average concentration of aflatoxin
B2 (µg/ kg) in the examined sample of meat
products( n =25) of each .It was varied from
3.3 to 15.5 with an average 8.50 ± 0.7 for
Kofta; 1.8 to 9.3 with an average 5.20±0.69
for sausage , 1.9 to 11.8 with an average
5.57±0.72 for luncheonand1.1to3.8with an
average 2.33±.15for basterma respectively.
The difference associated with the examined
sample of meat product were highly
significant (p< 0,01) as a result of average
concentration of B2 (µg/ Kg) as shown in
table (4). Table (5) shows the average
concentration of aflatoxin G1(µg/ kg) in the
examined sample of meat products( n = 25)
of each it was varied from 1.5to 8.9 with
average 4.76±0.83 for Kofta; 1.2 to 5.6 with
an average 3,35±0,49 for sausage , 1.4 to
7.5 with an average 3.84±0.58 for luncheon
and 1.0 to 2.7 with an average 1.85 ± 0. 22
for Basterma respectively. The difference
associated with the examined sample of meat
product were less significant (p<0.05) as a
result of average concentration of G1
(µg/kg) as shown in Table ( 6).
Table (7) shows the average concentration of
aflatoxin G2 (µg/kg) in the examined sample
of meat products ( n = 25) of each. It was
varied from 1.3 to 5.03 with an average
3.18±0.52 for kofta, 1 to 3.5 with an
average 2.33± 0.29 for sausage and 1.3 to
4.1 with a an average 2.50± 0.03 fro
luncheon respectively. The difference
associated with the examined samples of
Meat product were less significant ( p< 0,05)
as a result of average concentration of G2
(µg/ kg)as shown in Table (8).

2. MATERIALS AND METHODS
2.1. Samples:
Hundred samples of meat product (kofta,
sausages luncheon and basterma) 25 from
each were randomly collected from
different localities.
2.2. Detection of aflatoxins
Extraction of aflatoxin from meat samples
were performed according to Roybulet al.
(1988) and Ahmed (2004) then detection of
shigh
aflatoxin
performance
liquid
chromatography (HPLC).
3. RESULTS
Table (1) shows the average concentration of
aflatoxin B1 (µg/kg) in the examined
samples of meat products (n =25) of each it
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Table (1): Average concentrations of aflatoxin B1 (µg/kg) in the examined samples of meat products
(n=25).
Meat

Negative

Positive

Samples

samples

Min.

Max.

Mean ± S.E*

Acceptable**

Non acceptable**

sample

sample

products

No.

%

No.

%

Kofta16

16

64

9

36

4.9

26.1

13.38± 1.52

25

0

Sausage

19

76

6

24

2.3

21.7

9.03± 1.14

25

0

Luncheon

17

68

8

32

2.2

18.9

8.80± 0.95

25

0

Basterma

22

88

3

12

1.6

7.4

4.53± 0.61

25

0

S.E* = standard error of mean, **Permissible limit according to WHO “15 ppb" (Jelinek et al., 1989) and FAD limit “20 ppb" FAO (2004). In
food stuff

Table (2): Analysis of variance (ANOVA) of aflatoxin B1 levels in the examined samples of meat
products.
Source of variance

D.F

S.S

M.S

F. value

Total

99

17.2163

Between Products (P)

3

7.7891

2.5939

26.44++

Error

96

9.4272

0.0982

D.F = Degrees of freedom, M.S = Mean squares, S.S = Sum squares, ++= High significant differences (p<0.01)

Table (3): Average concentrations of aflatoxin B2 (µg/kg) in the examined samples of meat products
(n=25).
Meat
products

Negative

Positive

Samples

samples

No.

%

No.

Min.

Max.

Mean ± S.E*

Acceptable**

Nonacceptable**

sample

sample

%

Kofta

17

68

8

32

3.3

15.5

8.50± 1.07

25

0

Sausage

20

80

5

20

1.8

9.3

5.20± 0.69

25

0

Luncheon

18

72

7

28

1.9

11.8

5.57± 0.72

25

0

Basterma

22

88

3

12

1.1

3.8

2.33± 0.15

25

0

S.E* = standard error of mean, **Permissible limit according to WHO “15 ppb" (Jelinek et al., 1989) and FAD limit “20 ppb" FAO (2004). In
food stuff

Table (4): Analysis of variance (ANOVA) of aflatoxin B2 levels in the examined samples of meat
products
Source of variance

D.F

S.S

M.S

F. value

Total

99

11.4606

Between Products (P)

3

4.6159

1.5386

21.58++

Error

96

6.8447

0.0713

D.F = Degrees of freedom, M.S = Mean squares, S.S = Sum squares, ++= High significant differences (p<0.01)
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Table (5): Average concentrations of aflatoxin G1 (µg/kg) in the examined samples of meat products
(n=25).

Meat products

Negative

Positive

Samples

samples

Min.

Max.

Mean ± S.E*

Acceptable**

Nonacceptable**

sample

sample

No.

%

No.

%

Kofta

17

68

8

32

1.5

8.9

4.76± 0.83

25

0

Sausage

21

84

4

16

1.2

5.6

3.35± 0.49

25

0

Luncheon

20

80

5

20

1.4

7.5

3.84± 0.58

25

0

Basterma

23

92

2

8

1.0

2.7

1.85± 0.22

25

0

S.E* = standard error of mean, **Permissible limit according to WHO “15 ppb" (Jelinek et al., 1989) and FAD limit “20 ppb" FAO (2004). In
food stuff

Table (6): Analysis of variance (ANOVA) of aflatoxin G1 levels in the examined samples of meat
products.
Source of variance

D.F

S.S

M.S

F. value

Total

99

3.9310

Between Products (P)

3

0.5229

0.1743

4.91+

Error

96

3.4081

0.0355

D.F = Degrees of freedom, M.S = Mean squares, S.S = Sum squares, ++= High significant differences (p<0.05).

Table (7): Average concentrations of aflatoxin G2 (µg/kg) in the examined samples of meat products
(n=25)
Negative

Positive

Samples

samples

Meat

Min.

Max.

Mean ± S.E*

Acceptable**

Nonacceptable**

products

No.

%

No.

%

sample

sample

Kofta

19

76

6

24

1.3

5.3

3.18± 0.52

25

0

Sausage

22

88

3

12

1.0

3.5

2.23± 0.29

25

0

Luncheon

21

84

4

16

1.3

4.1

2.50± 0.37

25

0

Basterma

25

100

-

-

-

-

-

25

0

S.E* = standard error of mean, **Permissible limit according to WHO “15 ppb" (Jelinek et al., 1989) and FAD limit “20 ppb" FAO (2004). In
food stuff

Table (8): Analysis of variance (ANOVA) of aflatoxin G2 levels in the examined samples of meat
products
Source of variance

D.F

S.S

M.S

F. value

Total

99

3.0029

Between Products (P)

3

0.4205

0.1402

5.21+

Error

96

2.5824

0.0269

D.F = Degrees of freedom, M.S = Mean squares, S.S = Sum squares, ++= High significant differences (p<0.05).

luncheon but were higher than reported that
by shabana et al (2008) who reported that
AFB1was 6.70 ±0.89 in Kofta, Harzallah
(2009) who reported AFB1was 0. 15 to 6.36
in beef product, Aziz and Youssef (1991)
who reported AFB1was 7 µg/ kg in sausage

4. DISCUSSION
These result nearly similar to Ismail and
Zaki (1999) who reported that AFB1 in
luncheon was 11.1 pp and Ismail et al (2013)
who reported AFB1was 10.4 ±5.1 in
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while result of sausage lower than Hamed et
al (1994)
AFB2 were higher than reported by Aziz and
Youssef (1991) who found AFB2 (2µg/ kg)
in luncheon and32µg/ kg in but were lower
than Abd El – Motalab (2012) who detected
higher concentration of AFB2 in frozen
Meat. This result of AFG1were higher than,
Shabana et al (2008) who reported lower
concentration AFG1 4.76 in kofta and lower
than Abd El- Motalab (2012)
Aflatoxin may be introduced to the meat
product through the use of contaminated
additives and spices which used to the meat
product quality (El-Bouhyetal. 1994)
It is great magnitude to mention that
aflatoxinB1 is the most potent carcinogenic
even at very low concentration as compared
with other types of aflatoxins (WHO2002).
Human exposure to myccotoxins occurs
frequently due to consumption of mould
contaminated agriculture products or
transmition from feed to meat (Wafia and
Hassan, 2000)
Food and drug administration (1999) Stated
that aflatoxins especially B1, B2 and G1
were the most common toxin found in
human food stuffs its health effect include
acute toxicity and impaired mental
development.
Conclusion: Meat products in this study
were subjected to various degree of
contamination through meat processing.
Therefore, a concerted effort should be made
to maintain sanitary condition in processing,
preparation and handling. This can be
controlled by applying Hygienic measures
during slaughtering, struggling as well as
efficient bleeding should be considered. All
meat and establishments develop and
implement a system of preventive control
designed to improve the safety of their
products, known as HACCP (Hazard
Analysis and Critical Control Points.
kofta
showed
the
higher
level
(B1,B2,G1,G2)while basterma reveled the
lowest level.
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ﻣﺠﻠﺔ ﺑ ﻬﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  374-368 :(2) 27د ﺴﻤ ﺮ 2014

اﻟﻜﺸﻒ ﻋﻦ اﻷﻓﻼﺗﻮﻛﺴﯿﻦ ﻓﻲ ﺑﻌﺾ ﻣﻨﺘﺠﺎت اﻟﻠﺤﻮم.
2

ﻓﮭﯿﻢ ﻋﺰﯾﺰ اﻟﺪﯾﻦ ﺷﻠﺘﻮت ،1رﯾﮭﺎم ﻋﺒﺪاﻟﻌﺰﯾﺰ اﻣﯿﻦ ،1ﻣﺎرﯾﻮﻧﺖ زﻏﻠﻮل ﻧﺼﯿﻒ  ،2ﺷﯿﻤﺎء ﻋﺎدل ﻋﺒﺪ اﻟﻮھﺎب
1ﻗﺴﻢ ﻣﺮاﻗﺒﺔ اﻻﻏﺬﯾﺔ  -ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮى  -ﺟﺎﻣﻌﺔ ﺑﻨﮭﺎ2،ﻣﻌﮭﺪ ﺑﺤﻮث ﺻﺤﺔ اﻟﺤﯿﻮان ﻣﻌﻤﻞ ﻓﺮﻋﻰ ﺑﻨﮭﺎ

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
ﺗﻌﺘﺒﺮ ﻣﻨﺘﺠﺎت اﻟﻠﺤﻮم ﻣﺼﺪر ﻣﻦ ﻣﺼﺎدر اﻟﺒﺮوﺗﯿﻦ اﻟﺤﯿﻮاﻧﻰ ذواﻟﻘﯿﻤﺔ اﻟﺤﯿﻮﯾﺔ اﻟﻌﺎﻟﯿﺔ وﻣﺼﺪر ﻟﻄﺎﻗﺔ ﻻﺣﺘﻮاﺋﮫ ﻋﻠﻰ ﻧﺴﺐ ﻣﺘﻔﺎوﺗﺔ
ﻣﻦ اﻟﺪھﻮن ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ اﻧﮭﺎ ﺗﺴﺘﮭﻠﻚ ﺑﺸﻜﻞ ﻛﺒﯿﺮ وﺧﺼﻮﺻﺎ ﻋﻨﺪ اﻟﻄﺒﻘﺎت ﻣﺤﺪودة اﻟﺪﺧﻞ ﻧﺘﯿﺠﺔ ﻟﺮﺧﺺ ﺛﻤﻨﮭﺎ ﻣﻘﺎرﻧﺔ ﺑﺎﻟﻠﺤﻮم.
وﻟﻤﺎ ﻛﺎﻧﺘﮭﺬة اﻟﻤﻨﺘﺠﺎت ﻗﺪ ﺗﺤﺘﻮى ﻋﻠﻰ اﻟﺴﻤﻮم اﻟﻔﻄﺮﯾﺔ ﻧﺘﯿﺠﺔ ﺗﻐﺬﯾﺔ اﻟﺤﯿﻮاﻧﺎت ﻋﻠﻰ اﻋﻼف ﻣﻠﻮﺛﺔ ﺑﺎﻻﻋﻔﺎن اﻟﺴﺎﻣﺔ اﻟﺘﻰ ﯾﻤﻜﻨﮭﺎ
إﻓﺮاز ﺳﻤﻮم ﻓﻄﺮﯾﺔ ﺑﻜﻤﯿﺎت ﻛﺒﯿﺮة ﻣﻤﺎ ﯾﺠﻌﻠﮭﺎ ﺗﻨﺘﻘﻞ ﻟﻼﻧﺴﺎن ﻋﻦ طﺮﯾﻖ ھﺬه اﻟﻤﻨﺘﺠﺎت وﺗﺴﺒﺐ ا ﻟﺘﺴﻤﻢ ﺑﻨﻮﻋﯿﺔ اﻟﺤﺎد واﻟﻤﺰﻣﻦ
وﺳﺮطﺎﻧﺎت وﺗﺸﻮة اﻻﺟﻨﺔ وﺗﻜﺴﯿﺮ ﻓﻰ ﺧﻼﯾﺎ اﻻﻧﺴﺠﺔ اﻟﻤﺨﺘﻠﻔﺔ وﺧﺎﺻﺔ اﻟﻜﺒﺪ واﻟﻜﻠﻰ ﻛﻤﺎ ﺗﻘﻠﻞ ﻣﻦ ﻣﻨﺎﻋﺔ اﻟﺠﺴﻢ ﻣﻤﺎ ﯾﺠﻌﻠﺔ ﻋﺮﺿﺔ
ﻟﻼﺻﺎﺑﺔ ﺑﺎﻟﻌﺪﯾﺪ ﻣﻦ اﻻﻣﺮاض وﻗﺪ ﺗﻮدى ﺑﺤﯿﺎﺗﺔ ﻟﻠﻤﻮت .ﻟﺬا اﺟﺮﯾﺖ ھﺬه اﻟﺪراﺳﺔ ﻟﻠﻜﺸﻒ ﻋﻦ اﻻﻓﻼﺗﻮﻛﺴﯿﻦ ﻓﻰ ﻣﻨﺘﺠﺎت اﻟﻠﺤﻮم
ﺑﺈﺳﺘﺨﺪام ﺟﮭﺎز اﻟﻔﺼﻞ اﻟﻜﺮوﻣﺎﺗﺠﺮاﻓﻰ)(HPLCوﻟﮭﺬا ﻓﻘﺪ ﺗﻢ ﺗﺠﻤﯿﻊ ﻋﺪد 100ﻋﯿﻨﺔ ﻣﻦ ﻣﻨﺘﺠﺎت اﻟﻠﺤﻮم ﻣﻤﺜﻠﮫ ﻋﻠﻰ اﻟﻨﺤﻮ
اﻟﺘﺎﻟﻰ25ﻋﯿﻨﺔ ﻣﻦ ﻛﻞ ﻣﻦ)ﻛﻔﺘﺔ-ﺳﺠﻖ -ﻻﻧﺸﻮن-ﺑﺴﻄﺮﻣﺔ(ﺗﺠﻤﯿﻌﺎ ﻋﺸﻮاﺋﯿﺎ ﻣﻦ اﻣﺎﻛﻦ ﻣﺨﺘﻠﻔﺔ ﻣﻦ ﻣﺤﺎﻓﻈﺔ اﻟﻘﻠﯿﻮﺑﯿﺔ ﺣﯿﺚ اظﮭﺮت
اﻟﻨﺘﺎﺋﺞ ان ﺗﻮاﺟﺪ اﻓﻼﺗﻮﻛﺴﯿﻦ ب 1ﻓﻰ )اﻟﻜﻔﺘﺔ،اﻟﺴﺠﻖ ،اﻻﻧﺸﻮن واﻟﺒﺴﻄﺮﻣﺔ ( وﻛﺎﻧﺖ(%12)3(%32)8،(%24)6،(%36)9
ﺑﻜﻤﯿﺎت ﻛﺎﻧﺖ ﻣﺘﻮﺳﻄﮭﺎ 0.61±5.43 ،0.95± 8.80‘1.14±9.03، 1.52±13.38ﻣﯿﻜﺮوﺟﺮام ﻟﻜﻞ ﻛﯿﻠﻮ ﺟﺮام ﻋﻠﻰ اﻟﺘﻮاﻟﻰ
وﻗﺪ دﻟﺖ اﻟﻨﺘﺎﺋﺞ ﻋﻠﻰ ان ﺗﻮاﺟﺪ اﻻﻓﻼﺗﻮﻛﺴﯿﻦ ب 2ﻓﻰ )اﻟﻜﻔﺘﺔ‘اﻟﺴﺠﻖ ‘اﻻﻧﺸﻮن واﻟﺒﺴﻄﺮﻣﺔ ( وﻛﺎﻧﺖ(%20)5، (%32) 8
 (%12)3 (%28)7،ﺑﻜﻤﯿﺎت ﻛﺎﻧﺖ ﻣﺘﻮﺳﻄﮭﺎ 0.72±2.33 ،0.72± 5.57‘0.69±5.20، 1.07±8.50ﻣﯿﻜﺮوﺟﺮام ﻟﻜﻞ ﻛﯿﻠﻮ
ﺟﺮام ﻋﻠﻰ اﻟﺘﻮاﻟﻰ ﻋﻠﻰ اﻟﺠﺎﻧﺐ اﻻﺧﺮ ﺗﻮاﺟﺪ اﻻﻓﻼﺗﻮﻛﺴﯿﻦ ج 1ﻓﻰ )اﻟﻜﻔﺘﺔ‘اﻟﺴﺠﻖ ‘اﻻﻧﺸﻮن واﻟﺒﺴﻄﺮﻣﺔ ( وﻛﺎﻧﺖ (%32)8
 (%8)2 (%20) 5، (%16)4،ﺑﻜﻤﯿﺎت ﻛﺎﻧﺖ ﻣﺘﻮﺳﻄﮭﺎ 0.22±1.85 ،0.58± 3.84‘0.49±3.35، 0.83±4.76ﻣﯿﻜﺮوﺟﺮام
ﻟﻜﻞ ﻛﯿﻠﻮ ﺟﺮام ﻋﻠﻰ اﻟﺘﻮاﻟﻰ ﺑﺎﻹﺿﺎﻓﺔ اﻟﻰ ذﻟﻚ ﺗﻮاﺟﺪ اﻻﻓﻼﺗﻮﻛﺴﯿﻦ ج 2ﻓﻰ )اﻟﻜﻔﺘﺔ‘اﻟﺴﺠﻖ ‘اﻻﻧﺸﻮن واﻟﺒﺴﻄﺮﻣﺔ ( وﻛﺎﻧﺖ
 (%16) 4،(%12)3،(%24)6ﺑﻜﻤﯿﺎت ﻛﺎﻧﺖ ﻣﺘﻮﺳﻄﮭﺎ0.37 ±2.50 ،0.29± 2.23‘0.52±8.13، 1.07±8.50ﻣﯿﻜﺮوﺟﺮام
ﻟﻜﻞ ﻛﯿﻠﻮ ﺟﺮام ﻋﻠﻰ اﻟﺘﻮاﻟﻰ وﻗﺪ ﺗﻢ دراﺳﺔ وﻣﻨﺎﻗﺸﺔ اﻷھﻤﯿﺔ اﻟﺼﺤﯿﺔﻟﻼﻓﻼﺗﻮﻛﺴﯿﻦ وﻣﺼﺎدر ﺗﻠﻮث ﻣﻨﺘﺠﺎت اﻟﻠﺤﻮم اﻟﺘﻲ ﺗﻢ ﻓﺤﺼﮭﺎ
ﺑﺎﻹﺿﺎﻓﺔ إﻟﻲ اﻗﺘﺮاح اﻟﺘﻮﺻﯿﺎت اﻟﻼزﻣﺔ ﻟﺠﻮدة ھﺬه اﻟﻤﻨﺘﺠﺎت وﺳﻼ ﻣﺘﮭﺎ.

)ﻣﺟﻠﺔ ﺑﻧﻬﺎ ﻟﻠﻌﻠﻭﻡ ﺍﻟﻁﺑﻳﺔ ﺍﻟﺑﻳﻁﺭﻳﺔ :ﻋﺩﺩ  :274-368، (2)27ﺩﻳﺳﻣﺑﺭ (2014
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