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INTRODUCTION

\ycotoxins, as metabolites pro-
cuced by many strains of moulds
:n d:fferent food and food products
z~e highly toxic, potent carcino-
cens and constitute a potential haz-

1272; Dictert et al., 1583 and
Youssef at al., 1986).

T he contamination of {resh meat
o species of the Aspergillus, Peni-
~!izum. Penicillium, Fusarium,
“fucor and Cladosporium was re-
soried by some investigators
Hechelman, 1981 and Yassien et
z!., 1990). Also, the refrigerated
meal & some meal products were
rzporied to be contaminated by
ecies of Penicillium and
~spergillus (Torrey and Marth,
1977 and El-Naggar, 1990). The
anility of Aspergillus flavus to pro-
cuce aflaloxins was greatly in-
liuenced by the compositional and
suructural properties of substrates
and storage conditions (Obioha,
1979)

Spices and some food additives
were investigated as the main im-
portiant source of toxigenic moulds
and mycotoxins (Scott and Ken-
aedy, 1973; Flanniga and Hui,

1976 and Misra, 1981).

Therefore, the present study was

planned to shed a light on fungal

contamination and the ability of the
aflatoxigenic strains isolated from
meat, meat products and some food
additives to produce aflatoxins.
The aflatoxins contamination was
determinaed in all samples in com-
postte.

MATERIJAL AND
METHODS

Samples:

A total of 80 samples of meat
and meat products were collected
from meat manufacturing plants in
Cairo, Egypt. The samples repre-
sented fresh and frozen meats (10
of each) as well as canned meat,
sausage, minced meat and beef
burger (15 of each). Eighty sam-
ples of food additives including 15
samples of each of white pepper,
black pepper and 10 samples of
each of capsicum, Kaff El-dop,
Chinese copaiba, soy protein and
starch were examined.

Mxmlggiml examination:

Enumeration of fungi (moulds
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and yeasts) in the examined sam-
ples, isolation and identification of
fungal isolates were carried out ac-
cording to Raper and Fenael
(1965) and Refai (1987).

Aflatoxins determiantion:

Aflatoxins were determined in
the samples of meat and meat
products according to Bullerman
(1969) and Obioha (1979). Also,
determination of aflatoxin from
food additives was done according
to Stahr (1980) and Gabal (1987).
The qualitative and guantitative
tests for aflatoxins-producing
strains of A. flavus were carried

Trichospron, Cryptococcus, Rho.
dotorula and Candida). A. flavys,
A. niger and A. ochraceus were
only identified among Aspergillus
species. The total fungal counts
varied according to the type of
meat product under examination,
the highest counts were recorded in

beef burfer (4.15 x 10¥/gm). Nearly
similar results were reported by
Abd El-Rahman et al. (1984),
Edreis (1986), El-Khateib and
Abd El-Rahman (1989), Yassien
et al. (1990) and Salem (1991).

The data recorded in Table (2)
indicated the occurrence of the fun-
gi in samples of some food addi-

Tahle (1} Mean valoes of total fungal counts and the most important fungal species recovered

from meat and mest prodocts.
Tvpesdf exm- | Nool Samplesin | Mezn value of toral Ircbied Fungi
ﬁnﬂjﬂm composite fuagml couat /pm.* i
Aspergillus [lavus A niger
Fresh meat 10 1.00x10° Penicillum sp.& Trichosporon
Frozen meat 0 9.50x 102 Mucor sp. & Trichosporon sp.
1
Canned meat i 1.07x102 Cryplococeus 5p.
= Allavis , A, miper , A ochraceous &
Sausape 15 9.50x10 cryplococcus sp.
Minoed meat with 1.75:10° Aflavis | A, miger & Penicillium sp.
spices 15 "
A favus, A niger A ochraceous Mucor]
Beef burper 15 4155104 sp., Candida sp. & Rhodotorula sp.

out according to Gimeno (1979).

RESULTS AND
DISCUSSION

In the present investigation,
Table (1) revealed that meat and
meat products were contaminated
with many fungal
(Aspergillus, Penicillium, Mucor,

32

species -

tives used in meat industr)
Aspergillus, Penicillium, Muco
Scopulariopsis and Rhodorula wet
the main fungal genera isolat€
from all examined samples. Thet
observations were in agreeme:
with data recorded by Flannig
and Hui (1976) and Youssef et ¢
(1986) who stated that Aspergillt
Penicillium and other genera we
the main components of grow
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Table (2):Mean valoes of 1otal fongal comnts and the most important fungal species recovered

from food additives
deram. | Ho of Famplea in | Mean valoe of iotal i
i'-‘r: warmplen cnemposite fungal commt /gm * Isolated Fung
Wiete peppet 15 3402100 Arpergilhm flavin A cadidn & Soop
ulariopnit op.
Tomk 1 15 4
o S50 10 Afvom g A niger & A, ustug
Capnicm 10 1.20210% A JTavas & Llocor sp.
Aafl I1-dop 6.40x10" Allavm |
10 ;
6 B0x10° Allavis & A. Fumigats
Clenewe copaita 10 _
Alla urm UCOoT §p., Femt
Soy protein 10 1.20x10% cillum tp.& Scopulariopsis tp.
shreh 10 6.10x10° Aflavus Pinicillum rp. Mueor
p &R hodoronzl wp.

spices (black, white and red pep-

per, caraway, cumin, fennel, cori-
and aniseed). The obtained
results indicated that the total fun-
gz! flora of food additives varied
greatly, the highest counts of fungi
w2s observed in white and black
pepper, which ranged from 8.6 X

e A e
—ate T

Flanniga and Hui (1976), in
Scotland, recorded that the mean
mould counts of ground spices

ranged from 1.5 X 10°/gm in cu-

min to 6.5 X 10%/gm in black pep-
per. In Egypt, Youssef et al. (1986)

:50 34X 10%m. reported that the total spores of

Table (3): L.evels of aflatoxins detected in meat meat products & food additives.

Type of samples No.of No. of % Of Detected aflatoxins
Examined | positive | positive mg/Ke *

samples | samples| samples | B, By | G4 G
. Mext zamples
Fresh mea 10 0 0 ND T\ED ND ND
Frueen meat 10 0 0 ND ND ND | ND
Canped mea 15 0 0 ND ND ND \D
Seusage 15 6 40 075 | ND 0.60 | ND
Minced mest with spices 15 5 3 030 ]\:D 2.15 I\:D
foe! burger 15 3 20 060 | ND | 120 | ND
I Spias & food
adduives samples,
Wiste pepper 15 6 40 100+12| ND | ND | ND
His k popyer 15 9 60 11018 ND | ND ND
Cggricum 10 10 10 200-22| ND | ND | ND
Fall I-wop 10 6 60 108228 | ND | XD | ND
Chinese wopabis 10 7 70 30045 ND | ND ND
f-)(;).. ;gb;ﬂiu ]0 3 10 15 ND ND ND
Sterch 10 0 0 ND |ND | ND | ND

i« NHa deteaed
* = Muan of 1en tlosted samples § STM.
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Table{4): Prequancy distribution of aflalaxins prodeced by Asprgillus flaw
isolatad from meat and meat product smmples,

Typeof Sample | Number ol 'iﬂ.-lni-u Typedl allalorins produced
or aflatoxt
reemed |'oroducion | By [y | O | Bittay

Freth meal 2 2 2 o z
I'rozen meal ] 0 0 0 0 0
Canned meal 0 0 0 0 ) 0
Samape 6 3 2 1 I 1
Minoed mwat 6

with spices A 1 1 ! 1
Teel burper 1 ) | » =
TOTAL 19 15 8 3 2 2

fungi in ground black pepper was

1.6 X 10%gm. Whereas, Abd El-
Rahman (1987) reported that all
spices examined were highly con-
tamined with moulds with a total

count ranged from S X 10" 1034 x
6
107/gm.

The resutls of the present study
indicated that (100%) of samples
of meat, meat products and food
additives bhad fungal contamina-
tion. In all instances, the species of

Youssel @ al. (1986) for spices.

The detection of Aspergillus flz
vus and closely related species in
food and feed stuffs indicates the
possibility of aflatoxin contaminz-
tion which is highly toxic, carcino-
genic, mutagenic and teratogenic
(Hayes, 1980).

In the present study, a variety of
different meat, meat products and
food additives were analyzed for
aflatoxins contamination. Table (3)
showed that aflatoxin was not de-

Table{Sk Frequancy distribution of aflatazins produced by Aspryillss flavar isolated

from food additaves,
Typeof mmple | Number ol | +ve. straing Type of aflatorios prodoced
Meed. |for Mtoxin 55, 45, [ By &0y | By&Bpk0y [Pt 1502

; 2
While papper 6 6 2 2 -
Black pepper 8 6 2 1 1 2
“npsicum 4 3 1 - . 2
Kalt B1-dop 1 > 1 1 .
Chinese copalba 3 1 . 1
Soy protin 3 . >
Swsch 3 . - " *
TOTAL k) | 13 5 4 3 6

A. flavus was the predominant one
with the exception of frozen and
canned meat samples. The results
reported here in agree with those
reported by El-Khateib and Abd
El-Rahman (1989) for meat
products and Misra (1981) and

34

tected in any of fresh, frozes
canned meat and starch, Aflatoxiss
B, and Gy were detected in 14

(31%) out of 45 samples of saus
e, minced meat and beel burye
at level below 5 ug/kg. Of the ¥
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samples of food additives, only 41
S2 ‘l ) samples were contaminated
with aflatoxin By with a maximum

fevel of 300 ug/kg.

The present results agree with
ihose recorded by Bullerman
{1969) for fresh meat, Obioha
(1979) for meat products, Salem
(1921) for frozen meat and Girgis
{1977) {or food additives.

1n achived results, the detection
=i =flatoxin in different meat prod-
T<ois may be attributed to the addi-
:=on of spices which were highly
contaminated with aflatoxins and
—oulds espeaally aflatoxin pro-
cucing strains of Aspergillus fla-
wus. This conclusion was supported
o¥ Raper et al. (1985) who report-
;v" that most members of A. flavus
Zroup were coasidered as source of
={l=ioxins in different food and
{eed produdcs.

e presence of moulds belong-
:ng to Lhe species of A. flavus may
consts "me a potential health hazard.
:{ence the 1solated strains of A. fla-
vus were e screened for production
of zilatoxins.

It 1s evident from the results ob-
tz:ned in Tables (4 & 5) that the
mezt products and food additives
were Lhe most frequently contami-
nated samples with aflatoxigenic
SLrEans.

The results of this survey re-
{1ected a rather Jow madence of
«Taroxn contamingnon i the pos-
samples of raiml minced

ive

meat, sausage, and beel burger for

yet.Med.d. Giza 40, 2.(1992)

oand aflatoxin

human consumption justifies the
adoption of measures. Egyptian
standards limits and imported spic-
¢s as well as meat products should
be formulated and imposed.

SUMMARY

A survey was carried out Lo obtain data
on the occurrence of aflatoxins and afla-
toxigenic mould contamination of meat
and meat products as well as some food
additives used in meat industry.

The results revealed that all samples
had fungal contamination (100%). The
most common isolated fungal flora were:
Aspergillus, Penicillium, Mucor, Trichos-
poron, Scopulariopsis, Cryptococcus,
Rhodotorula and Candida. In all instances,
Aspergillus flavus was the predominant
one with the excepuon of frozen and
canned mealts.

Aflatoxins were detected in 17.5% of
80 samples of meat and meat products at a
level below 5 ug/kg. Also, 51.25% of 80
food additive samples were positive for
aflatoxin By with a maximum level of 300

vg/kg. Furthermore, 50 isolates of A. fla-
vus were checked for toxicity. Of the ex-
amined 1solates 66% were posiuve for af-
latoxins. The comamination of meat
products as sausages, minced meat and
beefl burger with aflatoxins and aflatoxi-
genic moulds may be due o the addhiuon
of spices and other addiuves to fresh
meal
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