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 SUMMARY

A total of 95 Cartons containing imported frozen
beef cuts 21 forequarter, 29 flank & brisket, 37
- hindquarter and 8 different cuts were examined
for the presence of Mycoflora. A total of 125
moulds could be isolalted and identified. The
most frequent moulds were Aspergillus 53 (42.4)
59, Dematiaceous moulds 30 (24 %), penicillium
22 (17.6%) and Trichoderma 5 (4%). Significance
of these moulds was discussed.

INTRODUCTION

In Egypt, the quantity of meat produced from na-
tive breeds (cattle, buffaloes, camels, sheep, goat
and pigs) were 178880, 35 tons according to the
data recorded by the General organization of Vet-
erinary Service (GOVS) 1987. Most of that meat
. are consumed fresh. However, the produced quan-
. tity could not fulfil the great want of meat as a
raw material in meat processing. Thus, a great
quantities of frozen meat are imported to Egypt
for that purpose in the form of frozen beef cuts.
Sech raw material (frozen meat) represented an
important source of contamination of meat prod-
ucts.

:lt_ is an interesting point of view 10 study moulds
- encountered on imported frozen beef cuts from
- the point of arrival to Egypt.

- Moulds could contaminate meat during the diller-
. ent steps of processing in slaughter houses. Intes-
- tinal contents, air, walls and equipment play an
. important role in contamination of meat mycolog-

ically (Klare, 1971, Hamdy et al., 1990; Mansour
f. 68 al., 1990).

Colonization of moulds on frozen meat is in form
of black spot, wiskers, white spots and bluish
green spots (Gracey, 1986). Important factors for
germination of spores on meal are lemperature
and relative humidity (Mistivec et al., 19753,.

Imported frozen beef might be affected with
moulds during long trips in ships cduc mishan-
dlings and irrtums. Deep freezing (until-3°C) has
no significant cffect on moulds (Berger, 1912; Si-
liva, 1913; Brooks and Hansferd, 1923; Scmeniuk
and Ball, 1937; Savov and Kovnev, 1974, Lowry
and Gill, 1984; Mansour et al., 1991

Most common mould-affection encountzred cn
......

frozen meat is black spot. Berger (1912) isclated
Cladosporium herbarum [rom black spot cn meat

In years 1921 & 1923, Bidault isolated mould spe-
cies other than Cladosporium herbarum and Clz-
dosporium cladosporioides as Pencillium crusta-
ceum, Chaetostylum fresenii, Thamnidium
elegems and stysanus stemonilis.

The main cause of black spot is Cladosponium
herbarum (Wright, 1923; Semeniuk and Ball,
1937). While Gill et al. (1981) as well as lowry
and Ashton (1982) isolated four mould specics
from black spotted meat; namely Cladosporium
herbarum, Cladosporium cladosporioides, Penicil-
lium hirsutum and Aureobasidium pullulans.

Responsibility of moulds to form a different types
of spoilage on refrigerated meat was recorded by
Ayres (1963). Cladosporium herbarum causes
black spot, Penicillium species (Blue green spots),
Thamaidium, Mucor and Rhizopus (Wiskers),
Chrysosporium pannorum (White spots).
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Aspergillus niger was the most predominant iso-
late (48.84%) recorded by Refai and Loot (1969)
in cold stored meat. Other moulds could be also
isolated as Penicillium, Mucor, Rhizopus, Pullu-
laria, Alternaria, Botrytis and Streptomyces.

Hadlok (1970) isolated Penicillium, Mucor,
Thamnidium and Cladosprium from frozer meat.

Abdel Rhaman et al. (1985) examined imported
beel quarters and packed beefl mycologically. Re-
sults revealed that Penicillium, Cladosporium and
Aspergillus were the most predominant isolaled
genera (23.40%, 22.34% and 9.84% respectively).

Mansour et al. (1991) isolated and identified 117
psychrotrophic moulds from frozen becl cuts.
Most frequent isolats were Cladosporium
(31.62%), Penicillium (19.66%), Aspergillus
(14.53%) and Ulocladium (10.27%). Other psych-
rotrophes as Alternaria, Phialophora, Rhizopus,
Fusarium and Mucor were also isolated. The incu-
bation temperature was + 4°C [or 4-5 weeks.

Refai et al. (1993) identified 4222 fungal strains
belonging to 18 mould genera from swabs laken
from the surface of fresh and chilled meat as well
as from the surroundings (air, floor, walls and
utensils) in modern abattoir in Egypt. Aspergillus,
demaicaceous moulds and Penicillium species
were the most common genera isolated represent-
ing 29.89%, 25.08% and 18.64% respectively.

This work is planned to throw light on the myco-
logical status of imported frozen beef cuts, partic-
ularly at the point of arrival.

MATERIAL AND METHODS
aterials:

A total of 95 random cartons were collected.
These represented the lot of imported frozen beef
cuts to Egypt. Each carton contained 25 kg of fro-
zen product. That cartons were typed as following:
Ferequarter (21), flank and brisket (29), topside
(7), silverside (13), knuckle(9), rump (8), and oth-
er untyped cuts (8). Samples were brought to the
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laboratory dircetly from the port. They were va);,
for 9 months,
¥ “ g

The collected samples were investigated as fy,
lows:

I. Determiantion of pH, using the digital pH-mey,
according to Hoffmann (1987).

2. Mycological examination of smaples was dog
according to ICMSF (1978).

3. Inoculation of plates contained acidified my
extract agar-MEA- (Oxoid, 1982), incubationy
22°C [or one week (Samson et al., 1981).

4. Isolation and identification of isolates were per.
formed as recommended by Raper, et il
(1965), Raper and Thom (1968), Samson etal
(1976); Domsch et al. (1980) and Samson et al,
(1981).

5. Microscopical examination of isolates was ap
plied by using tcchniques recommended by
Bailey and Scott (1985).

RESULTS AND DISCUSSION

The achieved results in Table (1) showed that th
mean pH value of different frozen beef cuts wa
5.69 = 0.039, with minimum value of 5.30 am
maximum value of 5.90. This values indicated th:
meat was of good keeping quality.

The number of coloney forming unit (cfu)/gm fic
zen meat (Table 2) ranged from <100 to 4.0 x 10
with mean value of 4.6 x 102 = 83.2. This numb
was lower than that number/gm frozen meat ot
tained by Fahmy (1986),\However more than th
number obtained by Udagawa et al, (1975) wh
stated that number/gm frozen food was <1001
20°C. In cold dishes of air line catering the nuf
ber/gm were nearly similar to the obtained result
<100-104, Saudi and Mansour (1990).

A total of 125 strains were isoalted identifi®
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Jemca Aspergiluy, Pemailhum and Cladosporn-
1 Were e mast aommaon isolated strans consti
wied ovet 0% of the total oaltes (Table 1)
[hese three genera stamdad on the top ot the so-
s obtaaad from (rozen meat by difterent au-
hors (abdel Rahman et al, 1985, Fahmy et al,
| 98a)

Soaccrming Aspergillus species (Table o), they
romstituted 42 20% of the isolated strains, and
agread with the resutls obtained by Fahmy (1986).
A total of 33 Aspergillus species were isolated and
wheatilied AL myger constituted over one third and
A parasiucus nealry a quarter. Other species of
Asporgilles as A fumigatus, a. terreus, A. flavus,
A orveae, A mdulans and A. ochraceous were
also molated. Most of the avthors recorded that A,
Riger was the most frequent Aspergillus in chilled
ot frazen meat (Refar and Loot, 1969; Fahmy,
1550, Eldaly ct al, 1988) Mycotoxins as allatox-
mx, patalin and ochratoxins could be isolated by
ihe ditferent types of Aspergillus in the presenct
of favourable condiuons of temperature and rela-
ave humidity (Purchase, 1971 Lie and Manh,
1968, Laistner and Eckardt 1951).

Femcudliom species comstituted 17.60% of the 1otal
wolates (Table 6). Pemallium expansum and Pen-
willium corymbifcrum constituted over 60% of
ihe wota) pencallin. The rest of Penicillil were P
vercosum var ovclopium, P corylophilum and I
cunaivm, Pemolliom species produce blue greca
spots on frozen meat or produce aitnnin, patulin
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Dematiaceous hy phomycetes (dark moulds) were
whentihied i Table (5). They consthituted 249 of
the total solats (Table 1) These dark moulds ong:
mated mainly from intestinal contents and sonl,
which contaminate slaughter halls; (loors, walls
and of course meat (Klare, 1971, Abdel Rahman,
1981 Mansour, 1986; Mansour et al, 1991) Cla-
dosporium species wer 46.67% of the total dark
moulds, while Cladosporium 'species constituted
11.20% of the isolated strains (Table 3). Clados-
porium hetbarum and Cladosponium cladospor-
ordes are psychrotrophic moulds producing black
spots on frozen and chilled meat (Massee, 1912,
Siliva, 190 Brodes and Kidd, 1921; Ayres, 1963,
Gill and Lowry, 1982; Lowry and Gill 1984; Man-
sour, 1986). Other dark moulds as Ulocladium,
Alternaria and Phialophora could colonize on sur-
faces and be isoalied from slaughtered camels and
cattle (Frank 1983; Mansour et al,, 1991). Hilmin-
thosporium and other dark moulds were also iso-
lated from modern abattoirs (Refar et al., 1993).
These black moulds contaminate meat directly
from air and/or indirectly from contaminated
slaughter halls (Mansour 1991).

The results obtained show that mould contamian-
tion needs 1o be rigidly controlled hygienically.
Transportation of meat should be at a temperature
not less than <18°C. Attention should be paid w
the workers, butchers and other people who handel
with meat as educational programmes 10 improve
meat hygiene and ensure consumers safety,
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Table (3): Moulds isolated from frozen beef cuts

Moudls No. %
1) As illus 5} | 4240
A, m 18 | 1440
A. parasiticus 13 | 10.40
A. fumigatus 6 | 4.80
A. terTeus § 4.00
A. Navus 4 .20
A. oryzae 4 |30
A, nidulans 1 1.60
A, ochraccous | 0.50
2) Dematacen oy W 124,00
Clad sspoinem 14 11.20
C. herbaru 7.20
C. dadesporici 4 3.20
C. macrvaarpum i 0.50
Alternaria 10 | 8.00
A. alternata o 4.80
A. soachi 4 3.20
Helminthasporium 3 | 240
Ulecladium 1 1.60
Phialophora 1 0.80
3) Penicilliam 22 | 17.60
P. expansum 9 | 720
P. corymbiferum 5 | 4.00
P. verrcosum var cyclopium 4 |32
P. corylophilum 2 1.60
P. citrinium 2 | 160
4) Trichoderma 5 4.00
£) Absidia 4 3.20
) Mucor 4 .
7) Fusarium 2 1.60
B) Geotnchun 2 1.60
9) Verticilium 5 4 1.60
10) Rhizopus 1 0.80
Total 125

i
-

Prse3 sd. Scien Cong. P acVet M ed,,C atvs Unio,

Table (4): Frequency of Aspergilluy
isolated from frozen meal.

Aspergillus No. To
A« niger 18 33.96
A. parasilicus 13 24.53
A. fumigatus 6 11.23
A. lerreus 5 9243
A Navu 4 7.55
A. oryzae 4 7.55
A.nidulans 2 377
A. ochraccous 1 1.89
Total 53

Table (5): Frequency dematiaceous moulg
isolated from frozen meat.

——

Dematiaceous noulds No. %

Cladosporium 14 46.6_6_'

C. herbarum 9 30.00

C. cladosporioides 4 1333

C. macrooarpum 1 333
Alternaria 10 331

A. alternata 6 20.4

A. sonchi 4 1333
Helminthosporium 3 10.00
Ulocladium 2 6.67
Phialophora 1 33
Total 30

Table (6): Frequency of Penicillium spece
isolated from frozen meat.

Penicillium species No. %
I'. expansum 9 40.91
1", corymbiferum 5 2N
I’, verrcosum var 4 18.1%
cyclopivm
I, corylophilum 2 9.09
1), citrinium 2 9.09
Total b |
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