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ABSTRACT

A total of 90 samples of sausage, luncheon, and burger of beef origin (30 from each)
were collected from Zagazig City markets for detection the total aflatoxin residues. The obtained
results revealed that the mean levels of the total aflatoxin residues were 2.46 + 0.660, 2.50 +
0.554 and 1.80 + 0.369 ppb in the examined sausage, luncheon, and burger samples respectively.
The total aflatoxin levels exceeded the European permissible limits (4 ppb) in 4 (12.33%), 3

(10%) and 2 (6.66%)

of the examined sausage, luncheon and burger samples respectively.

Meanwhile, only 2 (6.66%) and 1 (3.33%) of the sausage and luncheon samples respectively
contained total aflatoxin residues in levels above the Egyptian standard (2003) permissible limits
(10 ppb). The frequency distributions of the total aflatoxin residues within the different meat
product samples indicated relatively wide range of aflatoxin distribution in sausage and luncheon
samples in comparing with those in burger. Upon the probable sources of aflatoxin residues, the
hygienic storage of animal feed, animal feed ingredients and meat products are highly
recommended to avoid fungal infection and subsequently mycotoxin residues. Furthermore, the
choice of the good quality meat, spices and food additives are also recommended.

INTRODUCTION

Mycotoxins are toxic  metabolites
synthesized by some naturally occurring fungi
under suitable physical, chemical and
biological factors. High temperature, stress,
humidity stress and insect damage of the
product are major determining factors in mold
infestation and toxin production. Mycotoxins
contaminated food and feed supplies could
increase the economic and health risks to
humans and animals. The aflatoxins constitute
a group of fungal metabolites that have varied
toxic and carcinogenic properties, depending
on dose and duration of exposure (1).

Aflatoxin is one of the more important
group of mycotoxins. It has a wide occurrence
in different kind of materials, such as spices,
cereals, oils, fruits, vegetables, milk, meat,
Humans can be exposed to aflatoxins by the
periodic consumption of contaminated food,
contributing to an increase in nutritional
deficiencies, immunosuppresion and
hepatocellular carcinoma,  exposure  to

aflatoxin is known to cause both chronic and
acute hepatocellular injury. For example, in
Kenya, acute ' aflatoxin poisoning results in
liver failure and death in up to 40% of cases
(2). Furthermore, Aflatoxin may be regarded
as a quadruple threat as a potent teratogen and
mutagen (3). Among the 18 different types of
aflatoxins identified, the major members are
aflatoxin B1 (AFB1), B2 (AFB2), G1 (AFG1),
G2 (AFG2), M1 (AFM1) and M2 (AFM2)
which are produced by Aspergillus  flavus
and/or Aspergillus parasiticus. Strains of A.
flavus can vary from non-toxic to highly
toxigenic and are more likely to produce
AFB1 than AFG1. Strains of A. parasiticus
generally have less variation in toxigenicity
and produce AFB1 and varying amounts of
AFB2, AFG1 and AFG2 (4).

Meat products are important source of
animal protein, the consumption of these
products was highly developed in Egypt
especially within youth and children. Although
meat products constitute high quality, easily
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especially within youth and children. Although
meat products constitute high quality, easily
prepared, cooked and good taste animal
protein, yet it is exposed to different types of
fungi (5). Thus, these fungi may be a source of
aflatoxin  contamination as  described
previously. Moreover, the animal feed
contaminated by Aspergillus flavus and
Aspergillus parasiticus exposed to aflatoxin
contamination. Thus; subsequently, animal
meat and meat products may be suffered from
aflatoxin residues (6).

The aim of the present investigation was
to estimate the total aflatoxin residues (AFB1+
AFB2 + AFG1 + AFG2) in locally produced
sausage, luncheon, and burger samples from
Sharkia Governorate markets.

MATERIAL AND METHODS
Collection of samples

A total of 90 samples of sausage,
luncheon, and burger of beef origin (30 from
each) were collected from Zagazig City
markets. All samples were kept frozen at -4°C
in polyethylene bages after collection till
analysis.

Extraction of samples

Samples extraction was carried out as
previously described method (7). About 50
gm. from each meat product sample was
blended till become homogenous and
transferred into 500 ml wide- mouth glass-
stopper Erlenmeyer flask. Ten ml of 20% citric
acid solution were added and  mixed
thoroughly with glass stirring rod. After 5
minutes, stirred again and mixed with 20 gm
diatomaceous  earth.  Then 200 ml.
dichloromethane was added. Flask was shaked
vigorously on the wrist action shaker for 30
minutes. The mixture was filtered through fast
flow paper into 300 ml Erlenmeyer flask
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containing 10gm of anhydrous sodium sulfate
(filter top was closed and compressed entire
filter against funnel to obtain the maximum
filtrate  volume).  Gently  swirl flask
intermittently about 2 minutes and re-filtrated
through medium flow paper into 250 ml
graduated cylinder and the volume was
recorded. The filtrate was evaporated in 500
ml round flask under vacuum to near dryness
and saved for column chromatography.

Column chromatography

The extracted samples were cleaned
up and purified using silica solution through
column (8). Column was filled half full with
dichloromethane and 2.0 gm. silica gel was
added. Add 3-4 ml dichloromethane and slurry
silica  with  stainless steel rod. Drain
dichloromethane to still silica and rinse silica
off column side with dichloromethane. two
gm. anhydrous sodium sulphate were added to
Supernatant solvent above silica gel to cap
column and drain excess dichloromethane to
about  1.0ml above column packing.
Concentrated filtrate was re-dissolved in about
25ml dichloromethane, add to column and
drain entire solution through column with
gravity. Column was washed with 25 ml
toluene — acetic acid (9 + 1) then with 25 ml
hexane and 25 ml hexane — ether — acetonitrile
(6 + 3 + 1), discard washes. Aflatoxin was
cluted with 40 ml dichloromethane — acetone
(4 +1) and evaporated the elute to near dryness
on steam bath then save for Thin Layer
Chromatography (TLC) analysis was carried
out in Animal Health Research Institute, El-
Dokki, Geza.

Detection of aflatoxin residues

The extracted purified samples were
analyzed for detection of aflatoxins using Thin
Layer Chromatography (TLC) according to the
perviously described technique (9).

Statistical analysis

Statistical analysis of data was carried out
(10).
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RESULTS AND DISCUSSION

Table 1. Concentrations of the total aflatoxin residues (ppb) in the examined meat product
samples (n= 30 for each)

Sausage Luncheon Burger
n=30 n=30 n=30
Maximum 16.0 15.0 9.0
Minimum N.D. N.D. N.D.
Mean +*SE 2.46 *0.660" 2.50 £0.554 2 1.80 +0.369 °

N.B.: The difference between letters means the variation between the values of the aflatoxin residues in
the meat product is significant at level (p=0.05).

Table 2. The comparison between the total aflatoxin levels in the examined meat products
with their permissible limits. (n= 30 for each)

European limit (4 ppb) (11)

Egyptian limit (10 ppb) (12)

Samples Within P.L. Over P.L. Within P.L. Over P.L.
No. %o No. % No. Yo No. %o
Sausage 26 86.66 4 13.33 28 93.33 2 6.66
Luncheon 27 90 3 10 29 96.66 1 333
Burger 28 93.3 2 6.66 30 100 0.0 0.0
The obtained results of the tota] ™Meat product additives and spices, because

aflatoxin levels in the examined samples are
showed in Table 1. These levels nearly similar
to those recorded in the ostrich meat and meat
products in Egypt (13) which detected total
aflatoxins residues in levels ranged between
1.4 to 2.8 ppb. Moreover, our estimations
located within the wide range of the recorded
total aflatoxin residues in basterma samples in
Egypt (2.5 — 74 ppb) (14), and in fresh meat
samples in Jordan (0.15- 6.36 ppb) (15). On
the other hand, aflatoxin residues were not
detected in all the examined samples of pork
meat and meat products in previous study in
Romania (16). The statistical analysis revealed
no significant variations of the total aflatoxin
levels between sausage and luncheon samples;
while, these levels in burger samples recorded
significant lower values than mentioned in the
two other meat products. These variations may
be explained by the natures and quantity of the

these materials usually contained higher

aflatoxin residues than the crude meat itself
(14).

Table 2 exhibited that total aflatoxin
levels exceeded the European permissible
limits (4 ppb) in 4 (13.33%), 3 (10%) and 2
(6.66%) of the examined sausage, luncheon
and burger samples respectively. Meanwhile,
only 2 (6.66%) and 1 (3.33%) of the sausage
and luncheon samples respectively contained
total aflatoxin residues in levels above the
Egyptian permissible limits (10 ppb). This
result nearly coincided with those detected in
the previous Egyptian study which recorded
aflatoxin residues in levels exceeded the
European permissible limits in 16.66% of the
examined ostrich meat and liver samples (13).
These obtained results indicate aflatoxin safety
levels in the most examined meat products
according to the Egyptian standard,
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Table 3. Frequency distribution of the total aflatoxin residues within the different meat

product samples (n= 30 for each)

Sausage Luncheon Burger
Frequency (ppb) No. % No. % No. %
<1.0 9 30 8 26.66 11 36.66
1.0-<5.0 17 56.66 19 63.33 17 56.66
5.0-<10.0 2 6.66 2 6.66 2 6.66
10.0-<15.0 1 3.33 0.0 0.0 0.0 0.0
15.0-<20.0 1 333 1 3.33 0.0 0.0
Total 30 100 30 100 30 100
The frequency distributions of the total REFERENCES

aflatoxin residues within the different meat
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