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Raisins pose a significant challenge to food safety due to their susceptibility Citation &lis cnl as il 5,

to contamination by mycotoxigenic fungi. This research was conducted to
achieve species-level identification within the Aspergillus and Penicillium
genera and to characterize the fungal community composition of processed
raisins from packaging facilities in Bonab, Maragheh, and Ajabshir counties,
East Azerbaijan province, Iran. One hundred and two samples were
collected from 17 aforementioned facilities and local orchards. Fungal
isolation was performed on Potato Dextrose Agar (PDA) and Malt Extract
Agar (MEA). Preliminary identification was based on morphological
criteria, with final confirmation obtained through sequencing of the f-
tubulin gene region and phylogenetic analysis. Among all samples, 86
(84.3%) exhibited fungal contamination. From a total of 198 purified
isolates, 95 (47.9%) belonged to the genus Aspergillus and 75 (37.9%) to the
genus Penicillium. Among the Aspergillus isolates, Aspergillus tubingensis
was identified as the dominant species. Also, Talaromces atroroseus was
detrmined as raisin mycoflora that has reprted in Iran previously but based
on available literature, Penicillium rubens is reported from raisin samples in
Iran for first time. The infection amount and fungal community of raisins
underscore the imperative for continuous monitoring and effective post-
harvest management to mitigate mycotoxin contamination risks in this
strategic product.

Keywords: Aspergillus, Penicillium, Molecular identification, Mycotoxin, Food
safety, S-tubulin.
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Table 2. Thermal cycling conditions for PCR amplification using f-tubulin primers.

Step Temperature Duration Number of Cycles
Initial denaturation 95°C 5 min 1
Denaturation 94°C 30 sec 35
Annealing 58°C 30 sec 35
Extension 72°C 90 esc 35
Final extension 72°C 5 min 1
Results and Discussion Cou 5 s
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Table 2. The Number of Penicillium and Aspergillus isolates in the three studied cities.

Raisins Fungal isolates
Infected No Infected Aspergillus Penicillium Other Fungi

Number % Number % Number
Bonab 62 86/11 10 13/88 63 36 19
Maragheh 10 83/3 2 16/7 15 24 3
Ajabshir 14 77/7 4 22/3 17 15 6
Total 86 84/32 16 15/68 95 75 28
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Table 3. Number of Penicillium and Aspergillus isolates by drying method.

Type of raisins Aspergillus  Penicillium  Other Fungi Total
Sundried raisin 74 67 19 160
Sultana raisin 16 5 7 28
Golden raisin 5 3 2 10

95 75 28 198
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Table 4. Fungal isolates extracted from samples in different cultivation methods.

Aspergillus Penicillium Other Fungi Total
Cordon systems 17 10 3 30
Traditional Method 19 18 5 42
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Fig 1. Agarose gel (1%) electrophoresis of PCR product with B-tubulin primers for Aspergillus (A5) and Penicillium isolates
(P2, P3, P31, A102).
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Fig 2. Bayesian inference of the -tubulin region for Aspergillus and Penicillium isolates using MrBayes version 3.1.2.
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