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~ ABSTRACT

Sixty samples of soybean protein, poultry luncheon and beef luncheon (20 of each) were
-examined for determination of total mould count and ochratoxin residues. The mean mould
counts of were 2.6 x10° + 7.2 x10%, 1.6x10% + 0.46 x10% and 1.7 x10* + 0.54 x10%/gm of the
examined sample, respectively. The mean of ochratoxin residues in examined samples were 4.23
+ 0.81, 3.06 + 0.68 and 3.77 + 0.35 ppb. As. niger, As. flavus, As. fumigatus, As. terrus, As.

ochraechous, penicillium, alternaria,
isolates with varying percentages.

~. INTRODUCTION

The spores of moulds are always
present in the environment and they enable the
moulds to survive even in extreme condition.
Therefore, it is practically impossible to
eliminate them from food. In general the
conditions during producing of meat products
(ambient temperature, relative humidity, air
circulation) are suitable for the development of
mould. Consumption of food contaminated
with moulds and their toxic metabolites results
in development of food-borne mycotoxicosis.
The spores of moulds are ubiquitously spread
in the environment and can be detected
everywhere. (7).

: Soybean was introduced as a food source

in the eastern half of north China in the 11th
century B.C. (2). Soybean considered as an
important animal protein substitute (as filler)
so it used in wide scales in production of meat
products. Luncheon is a product resulting
from mixing of minced meat with filling
materials which are added (salt - carbohydrates
- dried milk - soyflour - spices), where the end
product obtained after cooking give the
~ physical characteristics of luncheon.

Mould toxicity has attracted attention,
especially in the fields of agriculture and food
industry. Microscopic filamentous fungi often
contaminate vegetable and animal products,
becoming a source of diseases in man and
slaughter animals (3). Ochratoxin is one of the
most abundant food-contaminating

cladosporium, mucor, absidia were the predominant

mycotoxins in the world. Human exposure
occurs mainly through consumption of
improperly stored food products, particularly
contaminated grain.

Ochratoxin A (OTA), produced by
Aspergillus  ochraceus and  Penicillium
verrucosum, these fungi are ubiquitous and the
potential for contamination of foodstuffs and
animal feed is widespread.

Ochratoxin A, the major compound, has
been found in more than 10 countries in
Europe and the USA. Ochratoxin formation by
Aspergillus species appears to be limited to
conditions of high humidity and temperature,
whereas at least some Penicillium species may
produce ochratoxin at temperatures as low as
5° C. OTA has been implicated in a human
disease of kidney referred to as Balkan
endemic nephropathy, characterized by tubular
interstitial nephritis and associated with high
incidence of kidney, pelvis, ureter and urinary
bladder tumors in some Eastern European
countries (4).

Recently, the European Food Safety
Authority (EFSA) has proposed a new safety
value of 120 ng OTA/kg body weight as a
tolerable Weekly intake, which corresponds to
a TDI of 17.1 ng/kg body weight (5). In North
African countries the most suspected foods
susceptible to be contaminated by OTA are
domestic and imported cereals such as wheat
and sorghum, olives, poultry products, and
spices (6). Published data suggested the
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evidence association of elevated exposure to
OTA with cases of human nephropathies in
Tunisia and Egypt (7,8). In Morocco, about 2
million of people suffer from chronic diseases
of kidney including chronic renal insufficiency
and chronic interstitial nephropathy especially
in youngs from both sexes. However the
etiology of the diseases is not well established.
A preliminary survey reported that the
Moroccan population could be exposed to
OTA (9).

MATERIALS AND METHODS

A total of 60 samples of Soybean protein,
poultry luncheon and beef luncheon (20 of
each) were collected from different markets
from Sharkia Governorate. The samples were
taken aseptically in sterile polyethylene bags
and transferred to centeral laboratory; Faculty
of Veterinary Medicine, Zagazig University,
and then the following investigation were
carried out:

1. Estimation of total mould count in soybean
& luncheon (10).

2. Mould identification

The colonies of the moulds grown on
malt agar were inoculated onto three different
agars: czapeck Dox agar, malt agar and malt
agar containing 6% Nacl. The moulds were
identified based on morphology and growth
characteristics according to (11-15).

3. Quantitative detection of Ochratoxin residue
in examined samples (16).

1 50 gm of the samples mixed with Sgm
NaCl and 80 ml methanol + 20 ml
distilled water.

2 filteration

10 ml of the filtrate + 40 ml distilled water
followed by another filteration using
microfibre filters.

4 10 ml of the filtrate pass over the affinity
column (ochratest TM) produced by
VICAM (313pleasant street, Watertown,
MA 02472 USA. www. Vicam.com).

S5 The column washed with 10 ml (8ml wash
buffer+ 2 ml water).
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6 Elution of Qchratoxin from the column
was carried out using 1.5 ml eluting
solution and collect in a cuvette.

The cuvette was calibrated in flurometer
and results are calculated in ppb.

RESULT AND DISCUSSION
A- Mould in examined samples

The results achieved in Table 1.
revealed tht sixty samples of soybean, poultry
luncheon and beef luncheon, 20 of each, used
for determination the average number of
filamentous fungi. The contamination varied
between the examined samples. The mean +
standard error of exammed Soybean sample
was 2.6x10° + 7.2 x10%, while that of poultry
luncheon were 1.6x10° + 0.46 xlO On the
other hand mold counts was 1.7x10° + 0.54 x
10% in examined meat luncheon. These counts
were nearly similar to that obtamed was
recorded by several studies (17,18) on contrary
higher results were recorded (I19). The
contamination load related to the hygienic
level of the supermarket where slicing
happening and no significant different between
poultry and beef luncheon but examination of
soybean revealed a higher counts .This may be
attributed to the heat treatment of luncheon
during processing which  destructed the
filamentous fungi in addition to the chemical
» added during processing of luncheon.

The results given in Tables 1,2 showed
that  the diversity of isolated fungi was
relatively high, thus probably reflects that
fungal conidia are air - borne and are therefore
easily spread. Important reservoir can be
humans, soil, dust, raw materials, drains
equipment surfaces and ventilation duct (20).

Aspergillus niger could be isolated
from soybean, poultry luncheon and beef
luncheon with a percentages of 14 (70%), 9
(45%) and 6 (30%), while the numbers of
isolates were 16 (25%), 16 (26.2%) and 14
(37.8%), respectively. Aspergillus flavus
could be isolated with a percentages of 2
(10%), 3 (15%) and 4 (20%) while the number
of isolates were 4 (6.25%), 3 (4.9%) and 4
(10.8%), respectively.
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Aspergillus fumigates could be isolated
with percentages of 2 (10%), 2 (10%) and 3
(15%) while the number of isolates were 2
(3.12%), 6 (9.8%) and 3 (8.1%), respectively.
On the other hand Aspergillus terrus isolated
with a percentages of 4 (20%) , 2 (10%) and 1
(5%) and the number of isolates were 8
(12.5%), 6 (9.8%) and 2 (5.4%), respectively
while Aspergillus ochraechous only isolated
from soybean with a percentages of 8 (40%)
and number of isolates were 12 (18.75%) .

Aspergillus found on various substrates
and 1s common indoor air (21). The occurrence
is typical high in warmer climates where
Aspergillus occur on meat products (22).

Penicillium were isolated frequently
with percentages of 10 (50%), 12 (60) and 6
(30%) and number of isolates were 8 (12.5%),
14(18%) and 6 (i6.6%), respectively of
examined soybean, poultry luncheon and beef
luncheon Penicillium species are common on
various substrates including processed meat
(15).

Alternaria was isolated with incidence
4 (20%), 2 (10%) and 1 (5%), the numbers of
1solates were 8 (12.5%), 6 (9.8%) and 2 (5.5%)
of Soya bean, poultry luncheon and beef
luncheon, respectively. Alternaria has been
recorded from cold stored and frozen meat
{23). Cladosporium was obtained from
Soybean, poultry luncheon and beef luncheon’
with incidence of 3 (20%), 2 (10%) and 1
(5%), the number of isolates were 4 (6.25%),
12 (19.6%) and 3 (8.3%), respectively.
Caldosporium was obtained and less frequent
from luncheon meat (19) and from othér meat
products such as sausage, beef burger,
basterma , minced meat and frozen meat (25),
Mucor isolated only from Soybean sample

59

with incidence of 2 (10%) and number of
isolates were 2 (3.12%), while Absidia only
detected with incidence of 1 (5%) from meat
luncheon.

The unidentified species from soybean
samples were 5 (25%) which illustrates the
effect of heat treatment that destruct the most
species and only a few species contaminate the
processed product after processing from the
environment.

Ochratoxin residues in examined samples

Ochratoxin could be produced by
different moulds as Aspergillus ochraechous
and penicillium verrucosum when they grow
on the surface of foods such as sausage, dry
ham and other meat products during both
ripening and storage (25).

Ochratoxin residues were detected in
all examined samples within varying limits.
Table 4 showed that the minimum, maximum
and mean + SE in examined soybean were
2.8, 6.8 and 4.32 + 0.81 ppb, 1,4.7 and 3.06 +
0.68 ppb in examined poultry luncheon, while
in meat luncheon were 3.3, 5.51 and 3.77 +
0.35 ppb. Ochratoxin residues were detected
on the casing of fermented sausage within 3 to
18 ppb during processing (26).

The number of samples which exceed
the maximum permissible limite in soybean
were 2 samples, while only one sample exceed
the maximum permissible limite in meat
luncheon.

We can concluded that the additive
must be of high quality to obtain safe product
and must be examined for determination of
ochratoxin residues before entering in
luncheon processing.
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Table 1. Statistical analytical results of total mould count/gm of examined samples (N= 20).

Soya bean Poultry luncheon Beef luncheon
Min. 2x10° 10 3x10
Max. 6x10° 4x10° 6x10°
Mean 2.6x10° ** 1.6x10° ™ 1.7x10* ™
SE 7.2x10° 0.46x10° 0.54x10°

NS : Non significant correlation.

SE : Standard error.

Table 2. Incidence of isolated moulds in examined samples (N= 20),

N : Number

** : Significant correlation at p < 0.01

Fungal strain Soya bean Poultry luncheon Beef luncheon
No. To No. % No. %
As. niger 14 70 9 45 6 30
As. flavus 2 10 3 15 4 20
As. fumigatus 2 10 2 10 3 15
As. terrus 4 20 2 10 1 S
As. ochraechous 8 40 - - - -
Penicillium 10 50 12 60 6 30
Alternaria 4 20 2 10 2 10
Cladosporium 3 15 2 10 1 5
Mucor 2 10 - -
Absidia - - - - 1 5
unidentified spp. 5 25 - - 1 5

Table 3. Summarized numbers and percentages of identified mould isolates in examined

samples.

Fungal strain Soya bean *Poultry luncheon Meat luncheon
No. %o No. %o No. Y%
As. niger 16 25 16 26.2 14 38.8
As. flavus 4 6.25 3 4.9 4 11.1
As. fumigatus 2 3.12, 6 9.8 3 8.3
As. terrus 8 12.5 6 9.8 2 5.5

As. ochraechous 12 18.75 - - - -
Penicillium 8 12.5 14 18 6 16.6
Alternaria 8 12.5 6 9.8 2 55
Cladosporium 4 6.25 12 19.6 3 8.3
Mucor 2 3.12 1 1.6 1 2.77
Absidia - - - - 1 277
Total 64 100 61 100 36 100
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Table 4. Statistical analysis results of echratoxin residues in ppb of examined samples

(N.=5)
Soya bean Poultry luncheon Meat luncheon
Min. 2.8 1 3.3
Max. 6.8 4,7 5.51
Mean 423 3.06" 3.77%
SE 0.81 0.68 0.35
No. of sample exceed 2 - 1
permissible limt (5 ppb)
acc.to E.MLR.P. (2007)

NS: Non significant correlation
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