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SUMMARY

20 genera appertainaing 36 species and 1 species variety were found to be associated with beef carcasses of 
which 9 genera representing to 14 species and 1 species variety were completely disappeared by 0.7% benzoic 
acid treatment. Benzoic acid had an inhibitory effect on fungal counts such asAcremonium strictum, Alternaría 
altemata, Aspergillus Jlavus and A. niger from 16, 11, 642 and 384 to 9, 3, 515 and 263 respectively. In the 
same time, it had a complete inhibitory effect on Alternaría tenuissima, A. Jlavus var columnaris, A. melleus, 
A. oryzae, Eurotium niveoglaucum, Fennellia Jlavipes, Gibberella intricans, Isaria sp., Kialbranchea sp., 
Microascus cinereus, Nigrospora sacchari, Pénicillium pinophilum, Pleospora herbarum, Rhizopus 
stolonifer and Torula herbarum, however these fungi were recovered rarely before treatment. Some fungi such 
as Cladosporium, Emericella and Pénicillium were resistant. The influence of benzoic acid on yeast was noted 
on Candida albicans. From these results, the use of benzoic acid to improve the quality of beef carcasses was 
recommended.

Introduction

The mycological status of carcass meats is highly dependant on the conditions which the animals are reared, 
slaughtered and processed. Fresh meat represents an environment which is ideal for the growth of many 
mycoflora; thus contamination can early result in spoilage or hazard to the health of the consumer. Meat 
hygiene aims to reduce contamination and pevent the proliferation of harmful mycoflora.

The mould affections of cattle carcasses in slaughter houses were studied by many investigators (Refai and 
Lott, 1969; Kotula et al. 1975; Hadlock et al. 1976; EL-Daly et al. 1988; Mansour et al. 1990, Yassien et al. 
1990, Mohmmed, 1993 ; Refai et al. 1993) but nothing revealed any trial to inhibit or reduce such 
contamination.

Benzoic acid is the oldest food preservative in use as antimycotic agent and permitted by Food and Drug 
Adminstration. It is the most effective in controlling yeasts and moulds and
least in bacteria (Chistner and Tanner, 1972, Lock, 1986) while Jermini and Schmidt-Lorenze (1987) 
postulated that benzoate inhibits yeasts more than mould or bacteria.

The aim of the present work was to evaluate the mycological status of beef carcasses in a slaughter house 
and try to reduce or inhibit such contamination.

Materials and Methods

160 swabs were taken from beef carcasses at Assiut slaughter house, out of which 80 to evaluate the 
mycological status (before spraying) and 80 after spraying the same area swabed before by 0 7% benzoic acid 
for 3-5 minutes.
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The swabs were transfered directly to the laboratory and cultured on dichloran rose-bengal medium according 
to King et al. (1979) at 25 °C for 7-10 days. The grown moulds were counted, identified macroscopically and 
microscopically according to Pitt, 1979, Domsch et al., 1980, Samson and Van Reenen-Hoekstra; 1988 and 
Kozazakiewciz, 1989.

Results and Discussion

Fungi associated with beef carcasses:
Thirty fungal species in addition to one species variety representing 20 genera were found to be associated 

with beef carcasses. Aspregillus was the most fungus contaminating 65.3% of the samples tested and accounted 
about 90% of the total isolates obtained. Of the eight Aspergillus species and one variety isolated, A. flaw s  
(27.5% of the samples and 4.7% of total isolates) and A. niger (46.3% and 32%) were the most prevalent while 
other aspergilli were rarely encountered (Table 1). A. niger was found to be one of the most common moulds 
on the surface of beef carcasses (EL-Daly et al. 1988, Mansour et al. 1990). Also members of the Aspergillus 
such as A. candidus, A. flaw s, A. fumigatus and A. niger were reported to be prevalent on fresh meat (Yassien 
et al. 1990, Mohamed, 1993).

Acremonium (represented by one species and recovered in 17.5% of the samples and 1.36% of total isolates), 
Altemaria (2 species, 7.5% and 1.02%), Cladosporium (2 species 22.5% and 2.56%), Nectria (1 species] 
11.3% and 1.45%) and Penicillium (7 species, 18.8% and 1.88%) following Aspergillus in their frequencies 
and counts (Table 1). All the obove genera were also isolated from beef carcasses but with various incidences 
by EL-Daly et al. (1988), Mansour et al. (1990), Yassien et al. (1990) and Mohamed (1993). Other group of 
fungi were encountered in low frequencies and listed in table (1).

Effect of benzoic acid on the fungi associated with beef cacasses:
From the results shown in table (1), it could be noted that benzoic acid affected, to some extent, on the total 

counts as well as the compositions of the fungi, due to its inhibitory effect on some fungal species such as 
Acremonium strictum, Altemaria altemala, Aspergillus flaw s, A. niger and Nectria haematococca. A. flaw s  
that was inhibited by about 10.8% in the present study , is well known as a mycotoxin producer. Fortunately, it 
was previously reported that growth and aflatoxin production was reduced by benzoate treatment ( Uraih and 
Chipley, 1976, Uraih et al. 1977, Masimango et al. 1979). Bandehn (1958) also found A. niger and other 
species belonging to Altemaria and Penicillium to be inhibited by 0.15% benzoate. However, some fungi were 
Promoted by benzoic acid treatment such as A. lerreus, Cladosporium cladosporoides. C. sphaerospermum, 
Pénicillium chrysogenum and P. islandicum. Other group of fungi, that were mostly encountered rarely were 
n°t recovered after treatment with benzoic acid: Altemaria tenuissima, Aspergillus flaw s  var. columnaris, A. 
nelleus, A. oryzae, Eurotium niveoglaucum, Fennellia flavipes, Gibberella inricans, Isaria sp., Malbranchea 
SP, Microascus cinereus, Nigrospora sacchari, Penicillium pinophilum, Pleospora herbarum, Rhizopus 
stolonifer and torula herbarum.
Yeast associated with beef carcasses:

Three species (Candida albicans. Geotrichum candidum and Trichosporon culeanum) in addition to some 
id en tif ied  yeasts species were recovered. C. albicans was the most frequent yeast (recovered in 27.5% of the 
• i p l e s  and accounted 20.2% of the total yeasts). These yeasts were also reported from meat products but with 
uferent incidences (Abdel-Rahman et al. 1984).

Effect of benzoic acid on yeast associated with beef carcasses:
Benzoic acid at o.7% reduced the count of yeasts by about 7%. Candida albicans count was reduced while 
richosporon cuteanum count was promoted (Table 2). The obtained results (Tables 1&2) indicated that 
nzoic acid as an antimicrobial agent is more effective on fungi followed by yeasts while bacteria not be

«fleeted.
conclusions: The contamination of meat with fungi, yeasts and bacteria may lead to spoilage and render it to 

crior quality for consumption (Mossel, 1977). The incidence of such microorganisms in meat indicates bad 
^ygienic measures during slaughtering. Schmidt-Lorenz (1977) considered all moulds in relation to foodstuffs 
r potential pathogens. Moreover, among the moulds isolated in the current study , some were previously 

rded to constitute a public health hazard due to production of mycotoxins such as Altemaria altemala 
( * « °n ,c *c*d), A. flaw s  (aflatoxins), A. niger (oxalic acid), A. sydowii and Emericella nidulans

^■gmatocystin), Epicoccum nigrum (flavipin), Fusarium, Gibberella and Nectria spp. (naphthoquinones,
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zearalenone, trichothecenes and iusaric acid), Pénicillium aurantiogriseum (cyclopiazonic acid, penicillic acid 
and penitrem A), P. islandicum (islanditoxin and luteoskyrin), P. oxalicum (roquefortine c), P. purpurogenum 
(purpurogenone and rubratoxins) and Rhizopus stolonifer (toxic cyclic peptide) (Sutic et al. 1972, Wu et al. 
1974, Kamel et al. 1976, Leistner and Eckarde, 1981, Mirocha, 1983; Frisvad, 1988, Northolt and Soentoro,
1988).

Fortunately the presence of spores or even growth of particular fungi in not alaways followed by toxin 
production (Frisvad, 1988). However, prevention of fungal growth is necessary because of the rise in 
contamination with mycotoxins. In the current study, promising results with the use of benzoic acid could be 
obtained more valuabe with fungi followed by yeasts. Therefore, the sanitary instructions in slaughter houses, 
and the use of a preservatives such as benzoic acid are recommended to improve the quality of meat.
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