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INTRODUCTION

During ripening, the surface of traditional dry-fermented sausages becomes overgrown 

by moulds. The intensity of mould growth is enhanced by ripening longevity and tradi-

tional production environment (1-3). In addition to their contribution to favourable prop-

erties of the final product, certain mould species are often responsible for unfavourable 

taste and smell and may be the reason behind the occurrence of secondary metabolites, 

toxic compounds termed the mycotoxins (4,5). Among them, aflatoxins (AFs) are known 

as the most potent mammalian liver carcinogens, which can be also found in dry-fer-

mented sausages as the consequence of presence of AFs-producing moulds overgrowing 

product surfaces (6). 

In this study, moulds from the surface of dry-fermented Istrian and Slavonian sausages 

were isolated and identified based on their morphological characteristics, and verified 

using the molecular polymerase chain reaction (PCR) technique inclusive of the detection 

of AFs biosynthetic genes by PCR technique.

RESULTS

In total, 56 isolates were recovered from the surfaces of analysed sausages, among which 8 

of the Mucor (14%), 9 of the Aspergillus (16%), and 39 of the Penicillium genus (70%) (Table 1). 

Moulds of the Mucor genus were represented by one, those of the Aspergillus genus by four 

and those of the Penicillium genus by five species. Among the above, only Aspergillus flavus 

(Figure 1), recovered from two Slavonian sausage samples, has been classified as a poten-

tial AFs-producing fungus, but AFs biosynthetic genes were not detected. 

CONCLUSIONS

Although the identified A. flavus strains were proven AFs-non-producing, further identi-

fication of potential aflatoxin-producing moulds and moulds producing other mycotox-

ins less represented in dry-cured meat products is needed. In these attempts, numerous 

factors influencing the growth of toxicogenic moulds and mycotoxin presence should be 

taken into account.  
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Table 1. Number of mould isolates recovered from Istrian and Slavonian sausages

Figure 1. Aspergillus lavus on MEA agar a) averse b) reverse

MATERIALS AND METHODS

Istrian and Slavonian sausages were sampled from different Croatian household produc-

ers (n = 21). Mould isolates were traditionally identified by defining their macroscopic (7) 

and microscopic (8) morphological characteristics.

For PCR method, DNA was extracted from about 100 µg of the seven days old mould colo-

nies that grown on Sabourad agar using the DNeasy Plant Mini Kit (Qiagen, Germany). 

The fungus-specific universal primers ITS1 and ITS4 were used amplifying ITS region (9) 

as well as primer pairs nor1 & nor2, ver1 & ver2 and omt1 & omt2 for amplifying the AFs 

biosynthetic genes norsolorinic acid reductase (nor-1), versicolorin A dehydrogenase 

(ver-1) and sterigmatocystin O-methyltransferase (omt-A) (10). PCR reactions were per-

formed using the HotStarTaq Plus MasterMix Kit (Qiagen, Germany). 

Purified PCR products were sent to Macrogen Inc., Amsterdam, the Netherlands, for 

paired-end sequencing. The obtained sequences were aligned and the edited sequences 

were compared to those available from the GeneBank using the BLAST algorithm 

(http://blast.ncbi.nlm.nih.gov/Blast.cgi). 
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