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Dried vine fruit is a favorable substrate not only for growth of toxigenic fungi but for toxin
synthesis since it contents enough humidity and sugars. The results of our research have shown
high contamination level of dried vine fruit by ochratoxigenic and aflatoxigenic fungi from genus
Aspergillus. Toxigenic potential of 75 strains from Aspergillus genera: 30 - A. carbonarius, 15 - A.
niger, 10 - A. sclerotioniger, 5 - A. lacticoffeatus, 3 - A. ochraceusand 12 - A. flavus, was studied.
The biotest was carried out on Brine Shrimp (Artemiasalina) Larvae. 20 strains of 4. carbonarius,
6 — of A. niger and 2 - A. sclerotioniger shown toxicity of different degree. All the rest did not
show any toxic properties. Eight of 12 analyzed 4. flavus strains were toxic.

Aspergillus genera — ochratoxigenic — aflatoxigenic — fungi — strains

Onpugpus juunnnp pupbiyuwun unpunpun b hwinhuwtnud ng vhuyl ninpuhgk
uljtiph w&h, wy twb bpwyg Ynnuhg wmnpuhttkph uhiptigh hwdwp, pwih np Wwpnibwynud k
puupup pubtwlnipjudp juntwynipinit b pwpwpubp: Ukp hblmwgnunipjub wpgniupubpp gnyg
wnylghtt snpugpws juwnnnh pupdpuunhdut wnnnnjudsmpyu’ Aspergillus ghinhtt yunljuing
oppwnnpuhqklt b whjwwnnpuhgbt uubpny: Munidiwuhpyby b Aspergillus ghinht wuwnlwuny 75
owwdubinh. (30 — A. carbonarius, 15 — A. niger, 10 — A. sclerotioniger, 5 — A. Lacticoffeatus, 3 — A.
ochraceus it 12 — A. flavus), wnpuhgktl wnukughwp Artemiasalina fjunhjunnt jutggbwntwlbtpy
pppninutph tjundwdp: Snpuhl] hwnympiniuubtp npulinpty B A. Carbonarius-h 20, A. Niger-h 6 1
A. Sclerotioniger-h 2 soinwuubp: Ultugws swnwdubpp nplk ninpuhl] hwnlmipjnih skt npulinphy:
Munudtwuhpyws A. Aavus—h 12 pvnudiphg 8 —p bk u vinpuhly:

8k Aspergillus— oppunnnpupqbll — wpjunnnpupqlli— ullkp — punuwdibp

CymieHslii BHHOTpaj SBISETCS ONarompusTHBIM CyOCTpaToM HE TOIBKO [JIsi pocTa
TOKCHUTEHHBIX TPHOOB, HO M Ui MX TOKCHHOOOPA30BaHHSA, TAK KAK COJEPXKHUT ITOCTATOYHOE
KOJIYECTBO BJIATH M caxapoB. Pe3ynbTaThl HAIIMX MCCIEJOBAHUH ITOKA3aJIl Ha BBICOKYIO CTEHEHb
KOHTaMHHAIIMU CYIIEHOTO BHHOTPaga OXPATOKCHICHHBIMH M a(IaTOKCHT€HHBIMH TpHOaMH U3
pona Aspergillus. VccnenoBal TOKCUTEHHBIH MOTEHIMAN Y 75 mraMMoB U3 pona Aspergillus: 30 —
A. carbonarius, 15 — A. niger, 10 — A. sclerotioniger, 5 — A. Lacticoffeatus, 3 — A. ochraceus n 12
— A. flavus. buotecTnpoBaHue NPOBOJWIM Ha JIMYMHKAX jkaOpaHororo pauka Artemiasalina. 20
mITaMMOB Bunia A. carbonarius, 6 itaMMoB A. niger u 2 mtamma A. sclerotioniger IposSIBUIIN TOK-
CHYHOCTh B pa3HOW cremeHH. OcTaibHBIE INTaMMBl HE TNPOSBUIN TOKCHUYHBIX cBoicTB. M3
uccienoBanubix 12 mrammoB A. flavus 8 oka3anich TOKCHYHBIMU.

Poo Aspergillus — oxpamoxcueennvie — agpramokcuzennvie — 2pubbl — WMammbl
Species from Aspergillus section Nigri: A. niger, A. carbonarius, A. tubingensis
are the main fungi producing OTA (ochratoxin A)in grape and raisin. The problem of the
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contamination of dried vine fruit by ochratoxin A is studied in many countries with
developed viticulture and winemaking: in Spain [6], France [18], Italy [5], Portugal [21],
Argentina [14] and Australia [13]. In these studies it is remarked that most of
ochretoxigenic strains belong tod. carbonariusspecies. Small amount of strains be-
longing to A. niger species produced OTA. As it was shown in researches the presence
of ochratoxin A in raisin samples is mainly associated with 4. carbonariusspecies in
California as well [15].

During mycological analyses of corinthian raisin (currant) spent in Greece the
authors revealed a high contamination level of raisin by species Aspergillus spp. among
which 4. niger and A. carbonarius were dominated [22]. Most of 4. carbonarius strains
produced OTA. The results of analyses of dried vine fruit (currant, sultana and raisin) in
Spain have shown domination of A. niger(98%) and A. carbonarius(58%) species [3].
96.7% of all isolated 4. carbonarius strains and just 0.6% of A. niger strains produced
OTA.

Recently they repeatedly reported about contamination of dried vine fruit by afla-
toxigenic species of 4. flavus [4, 12]. In most cases A. flavus is considered to be one of
the most frequent occurring after 4. niger and A. fumigatus species contaminating dried
vine fruit [10]. The presence of 4. flavus species in dried vine fruit is a risk from point of
view a possibility of product contamination by aflatoxins.

Materials and methods. 167 samples of dried vine fruit (white and black types of raisin and
sultana) were analyzed. 87 of all analyzed samples were Armenian produced and 80 — imported from
different countries. The samples were collected from different markets in Yerevan city according to
GOST 1750-86 [2] and EC 2006b (No 401/2006) [9]. Following nutrient mediums were used: CYA
(Chapek-Yeast Agar medium, HiMedia Ltd.), GYA (Glucose-Yeast Agar medium, HiMedia Ltd.),
and MEA (Malt-Extract Agar medium, HiMedia Ltd.).Mycological analyses dried vine fruit samples
were carried out with direct plating and dilution plating methods [16]. Identification of isolated
micromycetes cultures was spent based on macro- and microscopic characteristics according to
Beelay V.I. [1], Raper K.B. and Fennell D.I. [17], Samson R.A. et al. [19], [20].

Determination of toxicity of micromycetes extracts and culture fluid was spent on Brine
Shrimp (Artemiasalina) Larvae which are sensitive to toxic metabolites of filamentous fungi [8],
[11]. The toxicity degree of fungi extracts and culture fluid was assessed by percentage mortality
of larvae. Nontoxic extracts caused death to 9% of the larvae, slightly toxic — 10 to 49%, toxic -
from 50 to 89%, very toxic — from 90 to 100%. Death of 1% larvae is allowed in control version.
For biotest on larvae three replications have been used.

Results and Discussion. As the results of mycological analyses of 167 dried vine
fruit samples in different type realizing in Armenia 508 strains potential producers of
OTA and aflatoxins from Aspergillus genera were isolated. These strains belong to
A. carbonarius, A. niger, A. sclerotioniger, A. ochraceus, A. lacticoffeatusand A. flavus
species.From total number of isolated strains 61.8% of A. carbonariusspeciesand 46.7%
of A. niger species respectively were isolated from Armenian dried vine fruit samples.

The toxigenic potential of 75 strains from Aspergillus genera was studied. The
toxicity of their culture fluids and chloroform extracts was determined. Fungi extracts
was prepared by incubating them on Chapek — Docs liquid nutrient medium. Toxigenic
potential of 30 A. carbonarius strains isolated from dried vine fruit samples was detected
(tabl. 1).

20 A. carbonarius strains of all 30 analyzed were isolated from Armenian black
dried vine fruit. 16 strains showed different degree of toxicity. Six A. carbonarius strains
of all 10 isolated from imported samples were nontoxic and 4 showed slightly toxic
properties (table 1). Fife 4. niger strains of all isolated from imported samples were
analyzed. Three showed slightly toxic properties and two were nontoxic (tabl. 1).
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Ten strains of A. niger, 10 — A. sclerotioniger, 5 — A. lacticoffeatus and 3 — A.
ochraceus, isolated from Armenian dried vine fruit samples were analyzed. Slightly
toxic properties were detected in 3 A. niger strains and 2 A. sclerotioniger strains. All of
A. lacticoffeatus and A. ochraceus strains were nontoxic (tabl. 1).

Table 1. Results of biotest of ochratoxigenic strains isolated from
dried vine fruit samples on Artemiasalina Larvae

Number of . MNumber of strains with toxicity in different degree
analyzed Strains
strains Toxicity of culture fluid Toxicity of chloroform extract
Strains isolated from local A B C D A B C D
produced sample
20 A. carbonarius 4 8 4 4 4 8 4 4
10 A. niger 0 0 3 7 0 0 3 7
10 A. sclerotioniger 0 0 2 8 0 0 2 8
5 A. lacticoffeatus 0 ] 0 5 0 0 0 5
3 A. ochraceus 0 0 0 3 0 0 0 3
Strains isolated from imported A B C D A B C D
samples
10 A. earbonarius 0 0 4 6 0 0 4 6
5 A. niger 0 0 3 2 0 0 3 2

Note hereinafter: according to Brown [8], Harwing, Scott [11] and Biji [7],
A= very toxic extracts of fungi cause the death of larvae from 90% to 100%,
B= toxic — from 50 to 89%,

C=slightly toxic — from 10 to 49%,

D= nontoxic — up to 9%.

67 A. flavus strains potential producers of aflatoxins were isolated from dried vine
fruit samples. The presence of aflatoxin B; was studied in 12 4. flavus strains by biotest
method (fig. 1). Very toxic properties were revealed in 3 A. flavus strains. Four strains
caused the death of 75% of larvae. Slightly toxicity was detected in 1 strain. All the re-
mainder 4 strains were nontoxic.
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Fig. 1. Toxicityofextracts and culture fluid of 4. flavus strains isolated from dried vine fruit by
biotest

Our studies have shown that there is a risk of contamination of dried vine fruit by
ochratoxigenic and aflatoxigenic fungi. Most of the A. carbonariusstrains we analyzed
produced ochratoxin A. The risk of contamination of product named above by 4. flavus
aflatoxigenic fungi is high ether. Based on the fact that dried vine fruit is a good
substrate for not only fungal growth but also toxin production,the risk of accumulation of
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OTA and aflatoxin B, in dried product increases. Thus, controlling the contamination level
of dried vine fruit by 4. flavus and A. carbonarius species is a primary task for countries
with developed viticulture including Armenia. Especially considering the fact that in our
country there are no regulations for OTA and aflatoxins in grapes products.
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