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SUMMARY

Seventy samples of retail packages of frozen ground beef were subject-
ed to mycological examination. The total mould count per gram ranged
from 10% to 4x10 and the yeast count from 10% to 4x10 . Twelve
mould and eleven yeast genera could be isolated and identified, the
predominant mould genrea were, Penicillium, Mucor, Aspergillus, Clados-
porium and Geotrichum, while the predominant yeast genera were;

Torulopsis, Rhodotorula, Candida, Debaryomyces and Saccharomyces.
The isolated mould and yeast genera were further identified, and
the significance of occurrence of such microorganisms were discussed.

INTRODUCTION

Mould and yeast comprise a large group of microorganisms which are ubiquitous in nature
and affected our food supply as a result of their contamination. They are responsible for a
major portion of food deterioration in developing countries. Their presence in meat and meat
products are regarded more or less as indicator of the hygienic conditions under which these
products are produced and stored lead finally "to either spoilage or foodborne mycotoxicosis.
Genus Penicillium, Mucor, Thaminidium and Cladosporium were the more liable mould genrea
to grow on chilled and frozen meat (HADLOK, 1970).

This study was planned to throw light no the mycoflora of the frozen ground beef, of
public health importance.

Analytical procedures:

50 grams of the thawed ground beef were carefully and aseptically homogenized in waring-
blender with 450 ml sterile pgptone solution to give 0.1 dilution, from which a serial 10-Fold
dilutions were made up to 10 . Duplicate plates of acidified Malt extract agar and Czapek-Dox
agar media were used for counting and isolation of both moulds and yeasts (A.P.H.A. 1966).

Identification of ‘moulds:

This was carried out according to RAPER and THOM {1949); KULIK (1968) and SAMSON,
et al (1976) for genus Penicillium; RAPER and FENNELL (1965) and SAMSON, 1979 for genus

Asp;gillus; while ARX (1967) ZYCHA, et al. (1969) BARNETT and HUNTER (1972) and SCHIPPER
(1978) for other genera.
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Identification of yeast:

This was carried out according to LODDER and KREGER (1952); LODDER (1971) and ARX,
et al. (1977).

RESULTS

The results are tabulated in Tables (1, 2, 3, 4 and 5).

DISCUSSION

Tne results given in Table (1) revealed that the total mould count/g sample lies betwee
10° and 4x10° with a mean value of 6x10° and the yeast count lies between 107 and 4x10
with 3 mean value of 4x10. The frequency percentages of the isolated mould genera were
givenn in Table (2) and revealed that the predominant mould genera were; Penicillium; Mucor;
Aspergillus, Cladosporum and Geotrichum with percentages of 121 (32.4%); 70(18.7%), 61(16.3%);
40(10.7%) and 30(8.0%) respectively. While other mould genera which include Alternari alternaria;
Fusarium; Thielaviopsis; Verticillium; Trichothecium and Trichoderma lies with percentages less
than 5%.

The identification of Penicilium species as given in Table (4) revealed that the following
pencillium species could be identified, P.frequentans, P.verrucosum var. cyclopium, P.citrinium,
P.corylophilum, P.verrucosum var. verrucosum, P.pururogenum, P.brevicompactum, P.rogulosum,
P.capsulatum, P.diversum and P.tardum with percentaes of 30(8.0%), 25(6.6%), 18(4.8%), 14(3.7%),
12(3.2%), 5(1.3%), 4(1.1%), 4(1.1%), 3(0.8%), 3(0.8%) and 3(0.8%) respectively. The identification
of Aspergillus species revealed that A.niger, A.flavus var. columnaris, A.terrsus, A.flavus Link,
A.parasiticus, and A.candidus could be isolated with the following percentages 21(5.6%), 17(4.5%),
1002.7%), 7(1.9%), 4(1.1%) and 2(0.5%) respectively. Mucor attenuatus could be isolated with
frequency percentage of 50(13.5%) and is considered the more predominant mould species which
was isolated from the examined frozen ground beef, on the other hand Mucor mucedo percent-
ages was (5.3%). The results obtained in this study are nearly similar with those reported by
ABD EL-RAHMAN, et al. (1984); AYRES (1960); FRANK (1967); HADLOK (1970, 1971 and 1972);
HADLOK and SCHIPPER (1974); HADLOK, et al. (1975 and 1977). JAY (1978); LEISTNER, et
al (1965) and LEISTNER and AYRES (1976). o

The results obtained in Table (3) revealed that the predominant yeast genera in frozen
ground beef were; Torulopsis, Rhodotorula, Candida, Debaryomyces, Saccharomyces with percent-
ages of 81(21.3%), 79(20.7%), 72(18.9%), 63(16.5%) and 37(9.7%) respectively, while Endomyces,
Trichosporon, Pichia, Hansenula Cryptococcus and Bullera lies with percentages less than 5%.
The identification of yeast genera as given in Table (5) revealed that; genus Torulopsis including
the following species; T.colliculosa, T.candida, T.stellata, T.globosa and T.glabrata have the percen-
tages of 22(5.8%); 20(5.2%), 17(4.5%), 12(3.1%), and 10(2.6%) respectively.

Genus Rhodotorula could be identified into Rh.mucilaginosa, Rh.glutinis and Rh.aurantiacs
with percentages of 30(7.9%), 27((7.1%) and 22(5.8%) respectively. genus Candida into C.pellicul-
0sa var. cylindrica, C.brumptii, C.pseudotrpoicalis, C.zeylanoides, C.parapsilosis and C.Krusei with
percentages of 18(4.7%), 16(4.2%), 13(3.4%), 10(2.6%), 10(2.6%) and 5(1.4%) respectively. Genus
Debaryomyces into D.subglobosus, D.nicotianae, D.hansenii, and D.vini  with percentages of 20
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2oy, 18(LT%, 15(3.9%), and 10(Z.6%) respectively. Genus Saccharomyces into S.cervisia, S.
carlesbergensis, S.ouxii, and S.veronae with percentages of 15(3.9%), 10(2.6%), 7(1.8%) and 5-
(1.4%) respectively. Two species of genus Endomyces could be identified; E.capsularis and E.
bispora with percentages of 11(2.9%) and 5(1.4%) respectively. Moreover, the following yeast
species could be identified; Pichia membranaefaciens, Hansenula subpelliculosa, Bullera alba,
Cryptococcus albidus, and Trichosporon cutaneum with percentages of 8(2.0%), 7(1.8%), 2(0.6%),
6(1.6%) and 10(2.6%) respectively.

From the results obtained in this study it is obvious that, the mycoflora of the frozen
ground beef consists mainly of species of the following mould and yeast geners; Penicillium,
Mucor, Aspergillus, Cladosporium and Geotrichum, Torulopsis, Rhodotorula, Candida, Debarymyces,
Saccharomyces, Endomyces and Trichosporon. Most of the isolated mould and yeast species were
discussed by various investigators as spoilage organisms of meat and meat products. Moreover
these microorganisms play a dangrous role in human mycosis and mycotoxicosis (BOSENBERG
and EBERHARDT, 1969; MOSSEL, 1977 and RIETH, 1973). The existance of mould in nature
under sever ecological enviroments as being able to withstand more unfavourable conditions
than other microorganisms render their distruction or elemination a serious problem encountered
by food scientists, consequantly all meat products which are spoilt throught mould & yeast must
be totally condemned. Moreover mould and yeast must be considered as coliforms and Enteroba-
cter as indicators of meat sanitary quality, and of the hygienic status of meat processing plants.

REFERENCES

Abd El-Rahman, H. Youssef, H. and Hefnawey, Y. (1984): Mycological quality of meat products
in Eqypt. Assiut Vet. Med. J. Vol. 12, No. 24.

Ayres, D.C. (1960): Temperature relationship and other characteristics of the microbialflora devel-
oping on refrigerated beef. Food Research. 25, 1-8.

Am. Public Health Assoc. (A.P.H.A.) (1966): Recommended Methods for Microbiological Examination
of Foods. Am. Public Health Assoc. N.Y.

ARX, LA. Von (1967): Pilzekunde. Von J. Cramer Lehre.

ARX, LA. Von; De Miranda, R.; Smith, M.Th. and Yarrow, D. (1977): The genera of yeast and
the yeast like fungi. Centerbureau voor Schimmelcultures, Baarn. Studies in mycology
No. 14.

Barnett, H.L. and Hunter, B.B. (1972): lllustrated genera of imperfect fungi. 2Znd Ed. Burgess
Pub. Co.

Bosengerg, H. und Eberhardt, E. (1969): Untersuchungen uber den verderb von Lebensmitteln
durch Schimmelpilzen in Supermarkten. Medizin und Ernahrung, 10, 12-13.

Frank, H.K. (1967): Mykotoxine und lhre Produzenten. Med. Klinik 67: 1933-1941.

Hadlok, R. (1970): untersuchungen uber das Vorkommen, Herkunft und Bedeutung von Schimmel-
pilzen insbesondere der Gattung Aspergillus bei Fleischprodukten. Hab., GieBen. BRD.

Hadlok, R. (1970): Bedeutung des Vorkommen von Schimmelpilzen fur Fleischerzeugnisse. Fleisch-
wirtschaft 50: 621-624.

Hadlik, R. (1971): Beurteilung verschimmelter Fleischprodukten. Fleischwirtschaft 51: 278-279.

Hadiok, R. (1972): Vorkommen und Bedeutung von Schimmelpilzen und Hefen in Lebensmitteln,
Arch. Lebensmittelhygiene, 23285.

jadlok, R. and Schipper, M.A.A. (1974); Schimmelpilze und Fleisch. Reihe Mucorales. Fleischwirt-
schaft 54: 1796.

t Vet.Med.l. Vol. 21, No. 41, 1989.




126
EL-KHATEIB and ABD EL-RAHMAN

Hadlok, R. (1977): Schimmeipilze und Hefen bel Fleischwaren. Schweizerische Gesselschaft fur
Lebensmittelhygiene (SGLH) 6: 55-59.

Hadlok, R.; Samson, A.R. and Schnorr, B. (1975): Schimmelpilze und Fleisch: Gattung Penicillium,
Fleischwirtschaft 55: 979,

Jay, M.L (1978): Modern food Microbiology. 2nd Ed. D.Van Norstrand Co.

Kulik, M.M. (1968): A compilation of description of new Penicillium species. Agri. Handbook,
No. 351, A.R.S., U.S. Dep. Agric.

Leistner, L, Ayres, D.C. and Lillard, D.A. (1965): Occurance and significance of fungi in cured
meat. 4th. Symposium  of the world assaciation of Vet. Food Hygienist. Lincoln,
Nebreaska, U.S.A., Proc., P. 262-268.

Leistner, L. and Ayres, D.C.(1976): Schimmelpilze und Fleischwaren. Fleischwirtschaft 47:1320-1326.

Mossel, A.AD. (1977): Microbiology of foods. Univ. of Utrecht, Faculty of Vet. Med. Netherland.

Londder, 1. (1971): The yeast. North Holland Pub. Co. Ams., London.

Lodder, J. and Kreger, R.1.(1952): The yeast. Taxonomy study. North Holland Pub.Co., Amesterdam.

Raper, K.B. and Fennell, D.C. (1965): The genus Aspergillus. Williams and Willkns Co. Baltimore.

Raper, K.B. and Thom, C. (1949): A manual of the Penicillia. Williams and Willkns Co., Baltimore.

Rieth, H. (1973); Humanpathogene Hefen und Schimmelpilze in Lebens-und Futtermitteln. SGLH,
1: 41-48.

Samson, R.A. (1979): A compilation of the Aspergilli described since 1965. Studies in mycology
No. 18.

Samson, R.A; Stolk, A. and Hadlok, R. (1976): Reviesion on the subsection fasciculata of Pinicill-
Jum and some allied species. Studies in mycology No. 11.

Schipper, M.A.A. (1978): 1. On certain species of mucor with key to all accepted species. 2.
On the genera Rhizomucor and Parasitella. Centraalbureau voor schimmelcultures,
Baarn. Institute of the royal Netherlands Academy of sciences and Letters. Study
in mycology No. 17.

Zycha, H.; Siepmann, R. und Linnemann, G. (1969): Mucorales Eine Beschreibung aller Gattungen
und Arter dieser Pilzgruppe. Verlag von. ). Cramer.

Table (1)
Minimum, maximum and mean values of mould
and yeast count in frozen ground beef

Mould Yeast
Minimum 102 10'25
Maximum 4 x.10 4 x 10“

Mean 6 x 10° 4 x 10
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Table (2)
Frequency percentages of isolated mould genera

Mould genera Frequency %
penicillium 121 32.4
Mucor 70 18.7
Aspergillus 61 16.3
Cladospoiium 40 10.7
Geotrichum 30 8.0
Alternaria 15 4.0
Other genera 37 9.9

Total 374 100.0
Table (3)

Frequency percentages of isolated yeast genera

Yeast genera Frequency %
Torulopsis 81 21.3
Rhodotorula 79 20.7
Candida 72 18.9
Debaryomyces 63 16.5
Saccharomyces 37 9.7
Endomyces 16 . 4.2
Trichosporon 10 2.6
Pichia 8 2.1
Hansenula 7 1.8
Cryptococcus 6 1.6
Bullera 2 0.6
Total 381 _ 100.0
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Table (4)

Mould species Frequency ] Yeast species Frequency %
Penicillium Endomyces M 2.9
species: capsularis
-'m:utans 30 8.0 Endomyces bispora 5 A4
¢ ITUCQSUM  var. 25 6.6 Saccharomyces 15 5.9
vclopium cervisiae
.eitrinium 18 4.8 S.carlesbergensis 10 2.6
P.corviophilum 14 3.7 S.rouxii ¥ .8
“Wvellucosum var. 12 3.2 S.veronae 5 1.4
Verrucosum Pichia
P.purpurogenum b 1.3 membranaefaciens B8 2.0
P.brevicompactum 4 141 Hansenula 7 1.8
P.rogulosum 4 11 subpelliculosa
P.capsulatum 3 0.8 Debaryomyces
P. diversum 3 0.8 subglobosus 20 5.2
P.tardum 3 0.8 D.nicotianae 18 4.7
D.hansenii 15 39
Aspergillus D.vini 10 2.6
species: Bullera alba 2 0.6
A.niger 21 5.6 Cryptococcus
albidus 6 1.6
A.flavus var. 17 4.5 Torulopsis 22 5.8
columnaris colliculosa
A.terreus 10 27 T.candida 20 5.2
A.flavus link ) 1.9 T.stellata 17 4.5
A.parasiticus 4 1.1 T.globosa 12 3.1
A.candidus 2 0.5 T.glabrata 10 2.6
Mucor attenuatus 56 13.5 Candida
Cladus‘gorium 40 10.7 pei!icul-osa var. 18 4.7
herbarium cylindrica
Geotrichum 30 8.0 C.brumptii 16 4.2
candidum C.pseudotropicalis T3 3.4
Mucor mucedo 20 5.3 C.zeylanoides 10 2.6
Alternaria C.parapsilosis 10 2.6
il 15 4.0 ;
alternaria C.krusei 5 L4
Fusarium species 10 2.7 Trichosporon 10 26
Thielaviopsis 10 2.7 cutaneum
Verticillium 8 21 Rhodotorula 30 29
Trichothecium 7 1.9 mucilaginosa i
Trichoderma 2 0.5 Rh.glutinis 27 7.1
Rh. aurantiaca 27 5.8
Total 347 100.0 Total . 381 100.0
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