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Spices used in meat processing may contain large numbers of fungi that can cause spoilage
of final products, such as salami, sausages etc. The presence of toxigenic fungi is especially
undiserable since heat process is not used in processed meat manufacture. Under such conditi- |
ons moulds can grow and produce toxic metebolites (Pitt and Hocking, 1985).

Having in mind high frequency of fungal species in the environment, the aim of this study
was to investigate the presence of fungi, with special attention to toxigenic ones, and ochra-
toxin A in mixture of spices and corn black pepper used in meat processing.

Material and Methods

Contamination of mixture of spices (8 samples) and corn black pepper (4 samples) by fungi,
with special attention to toxigenic species, and ochratoxin A (OAg was investigated. The com=
position of mixture of spices was as follows: samples 1 and 2 - white pepper, black pepper,
allspice, garlic, nutmeg; sample 3 - black pepper, red pepper, hot pepper, garlic, cumin, co=-
riander; sample 4 - black pepper, white pepper, garlic, allspice, cumin; samples 5 and 6 -
white pepper, garlic, red pepper, coriander, cumin, black pepper; sample 7 - white pepper, :
black pepper, garlic, cumin, allspice; sample 8 - black pepper, garlic, allspice, coriander.
Mycological analyses. The dilution plate technique was used for isolatiom of fungi and
their total viable counts per g. The following media were used: a) Sabouraud maltose agar (SMA)
- peptone 10 g, maltose 40 g, agar 15 g, distilled water to 1000 ml, b) malt extract yeust
extract 50% glucose agar (MYS0G) - malt extract 10 g, yeast extract 2.5 g, agar 10 g, distil-
led water to 500 g, glucose 500 g and c) Czapek yeast extract agar with 20% sucrose (CY20S) -
K2HRO4 1.0 g, Czapek concentrate (NaNO3 30 g, KC1 5 g, MgSO4 x 7 H20 5 g, FeSO4 x 7 H20 0.1 g
distilled water to 100 ml) 10 ml, yeast extract 5 g, sucrose 200 g, agar 15 g, distilled water
to 1000 ml. 1 ml of 1% chloramphenicol and 1 ml of 1% oxytetracycline per 100 ml of medium was
added. Incubation was done at 25 C for 7 days.
Identification of species was performed according to Raper and Thom (1949), Raper and Fen-
?§%8§%965), Ellis (1971), Pidoplicko and Milko (1971) and Samson and van Reenen-Hoekstra

Mycotoxicological analyses. Qualitative and quantitative determination of OA was carried oub
using a TLC method according to the Official Methods of Analysis of the A.0.A.C. (1990).

Results and discussion

Mycological analyses. All spices tested were contaminated with fungi at various degree. The
largest number of fungl per g was determined on MYS0G and the smallest on SMA (Table 1). These
results could be expected since the most contaminants of spices are xerophilic,

Table 1. Total viable counts of moulds in mixture of spices and corn black pepper
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Medium Total viable counts of moulds per g
Sample noe.
1 2 3 5 5 € 7 8 9 30+ :-11 12
2 2 '
SMA 345315224410 5 9 22121071 ,6x1271 . 61078, 2220

2Bl 001 o 53R 04 260077 4 261095 ,0::102 55 330
MYSCG  840x10°5.6x10° 3.7x10°5,8x1072,4x1072,7x1071 45107 3.1x1072.9x1055.9x1074 . 31037, 2x10

CYZCS  5.2:1072.8x107 2.7x1072,1x1072.1x1073.2x1079.5x102 2.7x1032.7%1075.3x104. 551033 , 8510
-

|
1 - 8 mixture of spices, 9 = 12 corn black pepper
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Isolated fungal strains were classified into 10 genera (Absidia, Aspersillus, Emericella,
Burotium, Mucor, Paecilomyces, Penicillium, Rhizoous, Scovulariopsis, Synceohazlastrum) and 38 f
species zTable 2)e Genera Aspersillus and ﬁenicillium were presented with the largest number ©
different species. Eurotium herbariorum, a potential producer of sterigmatocystin (Frisvad,
12€8), was found to be the most frequent fungal species. A

About 53% of isolated fungi belonged to toxigenic species. According to literature data (fa_
ssatiova, 1986, Frisvad, 198€) 11% of isolated species are ochratoxigenic, 13% of them are DPro
ducers oI sterigmatocystin, 16% are aflatoxigenic and the rest can produce other toxins (patu~
lin, cyclopiazonic acid, isofumiclavine etc.?

Mycotoxdcological analyses. OA was found in two samples of mixture of sgices (noe 6 and 7)

L]

at concentration of 32,00 wg/kg (sample noe. 6) and in traces (sample no. 7

Conclusions

All of spices were contaminated with fungi. The largest number of fungi per g was determined
on MYS50G, Isolated strains were classified into 10 genera and 38 species. Genera Aspergillus
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E&m&. Mould species isolated from the mixture of spices and corn black pepper
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fug \Penlcillium were presented with the largest number of different species. The most common
Cine S was Eurotium herbariorum. About 53% of isolated species are known as mycotoxin-produ=-
o, °,M0ulds. Two samples of mixture of spices were contaminated with OA (no. 6 = 32400 ng/kg,

= in traces)e.
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