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HESE

SUMMARY

A total of 200 different fresh and frozen meat samples obtained from
carcasses of cattle, camel. sheep, and chicken were collected from
butcher shops and supermarkets of Taif City, Saudia Asabia and
subjected to mycological examination. Mould genera isolates from fresh
and frozen meat samples were 64 and 104 respectively. The most
frequently isolated genera were Cladosporium spp., Penicillivm  spp.,
Acremonium spp., Mucor spp., Aspergilius spp.. Thamnidium spp., and
Monilia spp.,. The obtained results proved that the recovery rate of
moulds increased by storage, particularly at high temperate 37-38 °C
than lower temperatures and from {-1 to =5 °C) Consecutively.

Key words: Meat. beef, camel, sheep, broilers, Saudi Arabia

22




dssiut Vet Med. J. Vol. 50 No. 102 July 2004

INTRODUCTION

Moulds grow under a wide range of conditions but are most
likely to spoil acidic foods like fruits, or low- moisture foods like bread,
Under these conditions mould outgrow bactetia (Frazier & Westhol¥,
1978). Moulds are microscopic fungi that live on plant or animal matter.
No one knows how many species of fungi exist, but estimates range
from tens of thousands 10 perhaps 300,000 or more (unpublished data
from USDA’s Meat and Poultry Hotline, April 2002). Most moulds are
filamentous (threadlike) organisms and the production of spores i
characteristic of fungi in general, These spores can be fransported by air,
water, or inscets {Collins & Lyne, 1976; Finegold & Baron, 1986). Also,
slime moulds are protozoa — related organisms of poly-phyletic origin.
The class Myxomycetes (true slime moulds) is the most impaortant
group, During their trophic stage they form spore- producing structures,
the sporacarps (or "sparangia") (Dorfelt et al., 2003). In recent decades,
the question of mould toxicity has attracted attention, especially in the
fields of agriculture and food industry. Microscopic filamentous fungi
often contaminate vegetal and animal products, becoming a souice of
discases in man and food animals (Laciakova & Laciak, 1994). The
reason for an increasing interest is the ability of moulds to produce
secondary metabolites — mycoloxins — that have pudlic health, ie
carcinogenesis, mutagenicity, and high thermostability (Mizakova e al.,
2002).

There is essentially no fungus — free environments in our daily
lives (Chao er al, 2002). The conditions of the environment in the
manufacturing rooms, stores, refrigerators and shops are very suitable
for the development of moulds inside the products, but more frequently
on the surface of various sorts of meat and meat products (Jesenska,
1987). According to Hanssen (1 995), the spoilage of food caused by
bacteria, yeasts and moulds is a complex process that is determined by
different factors; among them the composition of food and the
environmental conditions involved are of great importance, If these
conditions are suitable for all three groups, then bacteria will ofien grow
more quickly than yeasts, and veasts will grow mare quickly than
moulds (Reiss, 1986).

There is seldom any doubt about the fitness of meat for
consumption when it shows evidence of decomposition or putrefaction,
and as such it is definitely described as spoiled. But spoilage does not
necessarily imply decomposition or putrefaction. This is particularly
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pertinent in the case of meat. because spoilage is not due solely to
microbial action but 1o such factors as insects and intrinsic enzymatic
and oxidative reactions as well (Forrest et «f, 1973). Actually, some of
the more obvious chemical and physical changes atuibutable to
microorganisms, especially moulds were described by quite a few of
workers (Forrest ef al, 1975; Frazier and Westhoff, 1978).

Mould 1s ubiquitions, regarded more or less as contaminants o
meat and its products which may lead to spoilage and/ or food
poisoning.

Growth of mould on meat substance is suitable for its available
water, pH, nitrogenous compounds besides some fermentable
carbohydrates and minerals. therefore most food are susceptible to
fungal invasion during stages of production, processing, transport and
storage (Stoloff, 1984).

Beeause of the varied sources, the kinds of microorganisms
likely to contaminatc meats are many. Moulds of many genera may
reach the surfaces of meats and grow there. Especially important arc
species of the genera Cladosporium, Sporotrichum, Geotrichum,
Thamnidium, Mucor, Penicillium, Alteinaria and Monilia (Frazicr &
Westhoff, 1978).

The purpose of owr investigation was to define the occwrence of
different mould genera in different fresh and frozen meat. In a sorl, the
effects of incubation temperatures on the growth of moulds kinds were
also assessed in different fungal culture media.

MATERIALS and METHODS

Samples:

A total of 200 random samples of fresh and frozen meat (25
sampies of each kind) taken from carcasses of sheep, camels, cows and
chicken were collected during the period of 1-6, 2003 from different
butcher shops and supermarkets at Taif City. Saudia Arabia.

Sample preparation:

Ten grams were taken asceptically from cach sample of fresh and
frozen meats, and 90 mi of diluent (physiological saling) were added to
the sample in a sterile homogenizing vessel with 10000 rev. was used for
homogenization; the homogenization time was 2.5 min. The fresh and
frozen samples were prepared in the same way according to standard
procedures described previously (Sharf, 1966; Collins & Tyne, 1976;
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Harigan & McCance, 1976) and subjected to the following mycological
examinations:

I- Cultivation and total mould count:

It was done by direct spreading on the surface of the following
mycological culture media Sabouraud Dextrose Agar (Oxoid), Brain
Heart Infusion Agar with penicillin - and streptomycin may  be
incorporated in the media to final concentration of 20 units and 40 units
per mi respectively (HiMedia, India), Blood Agar Basc No.2 {Oxoid)
+7% Sterile Blood, Potato Dextrose Agar (Oxoid), of Czapek -Dox
Agar (prepared according to Hartigan & McCance descripation, 1976) in
which the acidity has been adjusted to around pH 3.5 by use of sterile
lactic acid or Citric acid immediately prior to pouring the plates. All
these media were applied cifectually, using a sterile pipette, which were
suitable culture media for estimation of total mould count (Sharf, 1966;
Harrigan & McCance, 1976), especially for mould speeies which could
ot grow on the first medium. Then the inoculated plates were incubated
at varied temperatures as follows:

- A group of inoculated plates were incubated at temperatures from (-1
10 -5) °C for 7 days.
A group of inoculated plates were incubated at temperatures from (21-
25) °C for 4 days.
A group of inoculated plates were incubated at temperatures from (37 -
38)°C for 1-2 days. Then the number of moulds was determined in one
g of the sample, according to Sharf, (1966); Harrigan & McCance,
(1976).

Somewhat, few inoculated plates required additional incubation
for a few days, in order to observe the colonies of moulds, if plates are
likely to be hypogrown.

1T - Identification of the isolated mould:

The mould genera and species were identificd according to
Collins & Lyne (1976), Harrigan & McCance (1976) and Finegold &
Baron (1986). Moulds are differentiated on the basis of morphological
and cultural characteristics so that it is necessary to employ methads of
culture and examination that, as far as possible, avoiding distortion of
sporing structures.
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RESULTS
TResults are presented in Tables 1- 3.

Table 1: Total mould count per gram of fresh and frozen
meat samples

Total mould count per gram
Samples ofsampl_e? ]
Minimum Maximum
Fresh meat: 2 %10 2 gk 102
Becef 5 5
Camel's meat 1.1 x 10 2 x 10
e 3 %107 63 x10°
Chicken meat 5 5
[ {2 %10 3.0 %10 ‘
| Frozen meat: | ‘
' X | 2 3
| (Ezee.: N— |3 % !02 | Fx 102
¢ Camel's .
X X
Mutton* |2 g 3 T -
= « |42 x10 18 %10
Chicken meat_ l 21 x 102 61 x1 02

(* ) Most of these meats were imported.
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Table 2: incidence of the isolated mould genera in fresh meat samples (No — 1003

—_— =
Incubation ‘ Kind ' Species of isolated microscopic

| No.of isolates and—’
1
temperzture of meat filamentous fungi » i ercentage

the total isolation

- Scopudariopsix brevicaulis }
- Aspergifius fumigatus

- Mucor sp,
[ B Um.km meat | - Aspergillus {urch..us

‘ Beef l - Aspergilius fumigaius 3 i

Cladasporium sp. ' 1
‘ Lenicitivem chrysogenum | 2 |
| - Acremoniim sp. 1 i
| ‘ Camel's mieat - Micor sp. ‘ 2 i
| A - dspergillus fimiguts 2 '

| ¥-3'C Mutton Peniciliaum feilutanum 1
. Aeremonizm 2 '

3

2

2

)

—_,__.__'___.__..

24(375%
! Beefl’ Fhgmunidivm sp ‘
- Acrenanium sp. | l
l - Mucor sp. | 4 ‘
‘ Camef's meat | - Cladosporion s | ] ‘
£ 5‘ ))tg Mutton - dspergilius niger l 4
E - Thamnidium sp. | 2
- Acremoniunt sp. 5 !
‘ | - Penicitiium chrysogennn 2 .
I Chicken mc‘n - Candide albicans ’ 1 ]
- Aspergitiug niger | I
Cladosporium sp. { 2
l ' Rt - Aspergillys ﬂuws ’ 2 —!
Camel's meat ? |
21-25°C ‘ Mutton SRR 2
' - Penicillium chrysognum 3 l
i = Cladosporium sp. 2
. - dspergillus fimigatus, I

[
Chmkeq el - Aspe rgil.'usjim!igmus ) l 2 |

-‘%____ S : [ _18(2812%) |
L Total number of the isolates 64 { 100 % ) _l
e Y —_— ] T
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Table 3: Incidence of the isolated mould genera in frozen meat samples (No = 100)

I | Y T . T
Incubation | Kind Species of isalated microscopic :ho( :’:g:’.":‘;:sﬂ:’
Tenperature of meat filamentous fungi e
percentage
Beef - Cladpsparium sp A
~Pemgillmm acseizolum 3
- Sterile mycebo 1
| Camel's meat - dcremonim sp. 3
~Penicitliun acseicolum 4
. - M £
3738 C Muztton Mucor sp 2
- Acremonium sp 3
| - Penscallinom amembern 1
{ - Sporendonema seb i
- Scopulariopsis xp 3
{hicken meat - dspergitius fumigatus
i - Monilia sitophila | 2
H L
- . T 20(2788%)
Bt | Aspergillus fumigaiys 2
of o
- Cladasporiio sg. !
- SporotrichumiAlzurismay sp. 2
‘ Camel's meat - Thamnidivin sp \ [
rr— 1= Aspergiline fumigains ! 4
- Aspel 2
[ B 10] Aspergitlus flavus 3 |
| (5)C - Thamnidinm sp. 1 {
- Sporairiciumnidleurismay sp. 3
- Penicillivm: felluranm 2
- Peaiciflinm chrysogenum 3
i - Acrenonium sp. 3
- Mucor sp 2
- Cladusporium sp. | 2
Chicken meat ‘ - A.Yp\:rg-'l/as Rmiiganis £ 4
s | = Maombia siephifa 2
Beet - Pemcillium chrysagemm 4
- Cladesporum sp. 2
- Aspergiltas flavus L
Camel's meat - Penicillivm chrysogensan 3
21-25'C - Cladosporion sp 4
D | Mutton - dspergilius fiovis 4
- Mucor sp. 3
- Penteitliven camemberii ! 5
| - Pusariwn sp. 2 |
Chicken mear | - dspergidins fiomi o 3
312981 %)
Total humber of the isolates 104 (190 % )
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DISCUSSION

It is evident from the results recorded in Table (i) that the
waximal mould counts per gram for fresh meat were 9x 107, 24107, 6.3%
IO“, and 3.1x10?% in beef, camel’s meat, mutton and chicken meat
respectively,

The maximal mould counts per gram for frozen meat were 7x10°
L9 x10% 18x10% and 6.1x10%in beel, camel's meat. mutton and chicken
meat consecutively. ICMSF (1974} recommend that the genera! viable
count at 35 °C (or at 20 °C in the case of chj lled meats) should be less
than 10" per gram. Presence of high mould count in fresh and frozen
samples of mutton may be attributed fo composition structure, air
pollution and contamination of water, handlers, knives and utensiles
(Frazier & Westhoff, 1978). As seen from the Tables 2 and 3, various
moulds were detected in fresh and frozen meats. The most frequently
isolated genera wers Aspergillus spp., Cladosporium spp.. Penicillium
Spp.. Acremonium spp., Thamnidium spp.. Scopulariopsis spp.. Mueor
spp., and Monilia spp. The results shown in Table (2} cleared that the
numbers of the isolated mould genera detected in fresh meat samiples at
incubation temperatures from (37 38°C, -1 to -5 °C and 21- 25 °C were
24 (37.5 %). 22 (34.38%) and 18 (28.12 %) respectively

Table (3) showed that the number of 1solated mould genera could
be detected in 100 samples of frozen meats identificd by cultural and
morphological properties were 29 (27.88%). 44 (42.31% and
31(29.81%) at incubation lemperatures from (37 - 38 °C, -1 to -3 °C
and 21 ~25 °C) conseeutively. These results indicate clearly, that the
frozen meat especially those imported meats at hand, are more
contaminated than the raw meats in view of its infections.

These moulds find the chance in the products to cause more or
less a public health hazard or spoilage of such products. Mould spoilage
of the cut surfaces of refrigerated or frozen meat can oceur at
temperatures down to about -5 °C. At the lower lemperature mycelial
growth may occur without spore production, and this will give rise to a
white fluffy appearance caused by. e.g. Mucor, Rhizopus. Other types of
mould spoilage which may be obvious on inspection are "white spot” —
caused by, eg, Sporotrichum;  "black spot" — caused by, e.g.
Cladosporium;  and green paiches — caused by, e.g. Penicillium
(Hamigan & MeCance, 1976). and "whiskers" duc to Mucor and
Thamnidium spp (Collins & Lyne, 1976,
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In dry chill conditions, mould spoilage is possible in chilled beel
(-1 °C) and frozen mutton (-3 °C or less) but moulds do not grow below-
10 °C (Collins & Lyne, 1976). Much morc studies pointed out that the
Aspergillus species are the most frequent cause of invasive mould
mfections in immuno-compromised patients (Henry ef af. 2000). Benito
et al (2002} isolated an extracellular protcase from Pesnicillium
chrysogenum (Pg 222) from dry-cured ham in which has been purificd.
In recent study , the presence of various moulds was determined in pork
and beef used as a raw material, in Salami emulsions, as well as in five
kinds of fermented raw meat products, Penicillium spp., Acremonium
spp.. Mucor spp., Cladosporium spp., and Aspergillus spp. were the
most frequently isolated gencra of moulds (Mizakova et af, 2002). In
this study, the isolated mould strains were differ from one species to
another and within the same species as well as on the different media
used and different incubation temperatures. The results of this study
nearly similar with those reported by Mizakova et af, (2002 ).

Seventy - cight species of moulds have alrcady been isolated
from meat and various meat products but the most prevalent types are:
Penicillium spp.. Acremonium spp.. Mycor spp., Cladosporium spp., and
Aspergiflus spp. However, only 30 of them are rcported to be
toxicogenic as indicated by Ostry, (2001) in Slovak Republic

Currently, numcrous studies aimed at the detection of
microscepic filamentous fungi and their toxins in plants, food animals
and foods are carried out worldwide.

Andersen (1995} reported a 90 % occurrence of Penicillium spp.
and a 4% occurrence of Aspergillus spp. and Mucor spp. in fermented
Salami. Zaky et ai. (1995) found the a flatoxigenic moulds (4spergillus
Slavus and Aspergillus oryzae) in luncheon meat. Cvetnic’ and Pepelnjak
(1995) reported a 20% average oceurrcnce of Aspergilius flavus and
Aspergillus pargsiticus in smoked meal products, pork salami and
sausage, bacon and ham.
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