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Raisin is widely used as dried fruit with high food value. It is also used as ingredient in such 
products ready to use as muesli and various confectionery products. Mycological safety of raisin is 
an actual problem from the point of view of its potential possibility of contamination by my-
cotoxins. 63 samples of Armenian and imported raisins are investigated. 31 species of filamentous 
fungi are isolated, 12 of which belonged to Penicilliumgenera. P. expansum, P. grisofulvum,         
P. velutinumand P. ciatophora of all isolated species had average frequency of occurrence. All the 
rest showed rare frequency of occurrence. 
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â³ÙÇãÁ É³ÛÝáñ»Ý û·ï³·áñÍíáõÙ ¿ áñå»ë μ³ñÓñ ëÝÝ¹³ÛÇÝ ³ñÅ»ùáí ãáñ ÙÃ»ñù: ²ÛÝ Ý³¢ û·-
ï³·áñÍíáõÙ ¿ áñå»ë μ³Õ³¹ñÇã ³ÛÝåÇëÇ ëå³éÙ³Ý »ÝÃ³Ï³ ëÝÝ¹³ÙÃ»ñùÝ»ñÇ Ù»ç, ÇÝãåÇëÇù »Ý 
ÙÛáõëÉÇÝ»ñÁ ¢ Ññáõß³Ï»Õ»ÝÇ ½³Ý³½³Ý ï»ë³ÏÝ»ñ: â³ÙÇãÇ ëÝÏ³μ³Ý³Ï³Ý ³Ýíï³Ý·áõÃÛáõÝÁ Ñ³Ý-
¹Çë³ÝáõÙ ¿ ³ñ¹Ç³Ï³Ý ËÝ¹Çñª ÙÇÏáïáùëÇÝÝ»ñáí Ýñ³ ³Õïáïí³ÍáõÃÛ³Ý Ñ³í³Ý³Ï³ÝáõÃÛ³Ý ï»-
ë³ÝÏÛáõÝÇó: àõëáõÙÝ³ëÇñí»É »Ý Ñ³ÛÏ³Ï³Ý ¢ Ý»ñÙáõÍí³Í ã³ÙÇãÝ»ñÇ 63 ÝÙáõßÝ»ñ: ²Ýç³ïí»É »Ý 
ÙÇó»ÉÇ³É ëÝÏ»ñÇ 31 ï»ë³Ý»ñ, áñáÝóÇó 12- Á å³ïÏ³Ý»É »Ý Penicillium ó»ÕÇÝ: ´áÉáñ ³Ýç³ïí³Í 
ëÝÏ»ñÇó P. expansum, P. grisofulvum, P. velutinum ¢ P. ciatophora ï»ë³ÏÝ»ñÁ áõÝ»ó»É »Ý ÙÇçÇÝ Ñ³Ý-
¹ÇåÙ³Ý Ñ³×³Ë³Ï³ÝáõÃÛáõÝ: ÆëÏ ÙÝ³ó³ÍÝ»ñÇ Ùáï ÝÏ³ïí»É ¿ ó³Íñ Ñ³Ý¹ÇåÙ³Ý Ñ³×³-
Ë³Ï³ÝáõÃÛáõÝ:  

 

â³ÙÇã – ëÝÏ»ñ – Penicillium – ÙÇó»ÉÇ³É – ëÝÏ³μ³Ý³Ï³Ý ³Ýíï³Ý·áõÃÛáõÝ 

 
Изюм широко используется в качестве сухофрукта с высокой пищевой ценностью. 

Он также используется в качестве ингредиента в таких продуктах, готовых к употреб-
лению, как мюсли и разнообразные кондитерские изделия. Микологическая безопас-
ность изюма являeтся актуальной проблемой, с точки зрения потенциальной возмож-
ности его контаминации  микотоксинами. Исследовано 63 образца армянского и импор-
тированного изюма. Изолирован 31 вид мицеллиальных грибов, 12 из которых принад-
лежали роду Penicillium. Из всех выделенных видов P. expansum, P. grisofulvum,            
P. velutinumи P. ciatophora имели среднюю частоту встречаемости. У остальных частота 
встречаемости редкая. 

 

Изюм  – грибы – Penicillium  – мицеллиальные –  микологическая  безопасность 
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Research in different countries of over the world have shown that there is considerable 
information on the contamination of raisin by filamentous fungi-potential producers of  
mycotoxins. Dried fruits including raisin often are affected by fungi from Aspergillus and 
Penicillium genera. It is reported in many researches. 
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As a result of analyses of 60 dried fruit samples (raisins, dates and figs) in Yemen 

Republic [13] 23 species of filamentous fungi from 15 genera were isolated. Penicillium 
chrysogenum is considered to be among dominated species. As a result of the study by 
Argentinian scientists toxigenic species of filamentous fungi were detected even after 
disinfection of samples [12]. Fungi from Aspergillus genera were dominated. The frequency 
of occurrence of species from Penicillium genera was 13.5 %. All isolated strains of               
P. citrinum were strong producers of citrinin. According to Magan and Aldred [9], ochratoxi-
genic fungi P. verrucosum was found in samples of raisin in Europe. In other mycological 
study [7] of raisin 29 species of filamentous fungi were revealed. Penicillium species have 
high frequency of occurrence after A. flavus, A. niger and A. fumigatus. 

Thurty-six species from 12 genera were identified from analyzed 100 samples of dried 
vine fruit taken from different supermarkets in 10 provinces in Egypt [17]. Along with the 
species of the genus Penicillium: P. chrysogenum and P. oxalicum were the most 
encountered species. In some researches [18] the genera Penicillium is reported as the most 
common and is found in all samples of dried figs, prunes, apricots and grapes. This genera is 
presented with four species from which P. chrysogenum is the most common fungi in last 
tree dried fruits from listed above.  

The aim of this research is: identification of fungi species from genus Penicillium, 
determination of their frequency of occurrence in different varieties of raisins and 
contamination degree of raisin samples by filamentous fungi from genus Penicillium.  

 
Materials and methods. In order to identify fungi-contaminant of dried vine fruits realizing 

in markets and supermarkets in Yerevan 63 samples of Armenian and imported (mostly from Iran) 
raisin were analyzed. The sampling was carried out from 2004 to 2010 by dot method [5]at the 
markets as well as production areas.  

The analyses were carried out by direct plating and serial dilution methods (1:10 dilution). For 
isolation of filamentous fungi CYA (Chapek-Yeast Agar medium, HiMedia Ltd.) and GYA (Glucose-
Yeast Agar medium, HiMedia Ltd.) were used. Dilution method was done according to Pitt and 
Hocking [11]. After incubation of plats the contamination levels (CFU/g (colony forming units))[2, 
3]and the frequencies of occurrence of fungi were determined [1, 4]. Identification of isolated fungi 
was carried out by microscopy method on the basis of morphological characteristics [10, 14]. 

 
Results and Discussion. The results of mycological analyzes of Armenian and 

imported samples of raisin have shown that 12 of all 31 isolated species of filamentous 
fungi belonged to the Penicillium genera.   

On frequency of occurrence P. expansum (29.4%) specie occupies the first place 
which is followed by P. grisofulvum (23.5%), P. velutinum (14.3%) and P. ciatophora 
(11.8%). The values of frequency of other isolates were between 3.57 %–7 % (fig. 1).   
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Figure 1. Frequency of occurrence of fungi of Penicillium genera isolated from all raisin samples in 2004-2010. 
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While summarizing the results of research it is revealed that the most frequently 
occurring species in Armenian raisin samples only are P. grisofulvum (32.2%) and                     
P. velutinum (25.8%). The frequency of P. expansum (13.3%) is reduced. Besides the 
frequencies of occurrence of  P. diversum (13%) and P. grisofulvum (32.2%) increased              
(Figure 2). This can be explained by the fact that these two species are not detected in 
imported samples of raisin.  If considering the Armenian samples only, one should note 
increase in their percentage ratio  along with reducing the number of investigated samples. 

 

 
Figure 2. Frequency of occurrence of fungi of Penicillium genera isolated from  

Armenian raisin samples in 2004-2010. 
 

Table 1. Species of fungi isolated from Armenian and imported raisins. 
 

 
 

Some detected species of Penicillium genera are considered to be potential 
producers of mycotoxins. For example species P. grisofulvum, P. velutinum and P. 
citrinumare producers of citrinin [15, 16], P. purpurogenumcan produce rubratoxin [25], 
P. aurantiogriseum and P. puberulum – cyclopiazonic acid and peniciilic acid [6, 15], P. 
brevicompactum – mycophenolic acid and P. duclauxi-patulin [6]. 
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Raisin is imported into Armenia mainly from Iran and sometimes from other 
countries of the world. With level of contamination by filamentous fungi imported varieties 
of raisin is significantly differ from local samples too. Armenian raisin is comparably more 
contaminated than Iranian and other varieties (Table 2). This can be explained by presence 
of sulfur dioxide (SO2) in Iranian raisin. SO2 is often used to prevent contamination of 
raisin by microscopic fungi. In local samples SO2 is detected in low content and there was 
high level of contamination by fungi respectively [8]. That is to say SO2 has inhibitory 
influence on the growth of filamentous fungi.  Three species of identified  Penicillium;  
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P. duclauxi, P. hirsutumand P. expansum, have high resistance against sulfur dioxide due 
to their capability to make coremia. And in spite of presence of SO2 these species are main 
contaminants of  Iranian raisin.  

 
Table 2. Contamination levels of raisin samples from different countries  

by species genus from Penicillium 
 

 
 

The contamination level of Armenian samples of raisin by species from genera 
exceeded 70 CFU/g.  

There is very few number of researches about contamination of dried vine fruits by 
fungi species from Penicillium genera. But the results of these analyzes have shown that 
the problem is more serious, because there are potential producers of mycotoxins species 
among isolated fungi such as P. citrinum, P. purpurogenum, P. expansum. 
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