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Abstract
The use of nontoxigenic strains of Aspergillus flavus as an effective biological method to reduce aflatoxin is being developed
in different countries. Nontoxigenic strains are able to compete with toxigenic strains by substrate occupation, which reduces
the toxigenic population and the amount of aflatoxin in the substrate. The aim of study was to investigate the morphological
diversity in the nontoxigenic population of A. flavus. To isolate nontoxigenic strains from 225 fruit and pistachio soil samples
obtained from different provinces, AFPA culture medium and dilution series method were used. Primary nontoxigenicity
screening was performed by ammonia vapor method in coconut agar medium and thin layer chromatography was used for
result confirmation. Isolates were identified molecularly using FLAVIQ1/FIaQ2 species-specific primers. In order to identify
the macromorphological and micromorphological features of 56 obtained strains, four culture media including CYA (Czapek
yeast agar), MEA (malt extract agar), CY20S (Czapek yeast 20% sucrose) and CZ (Czapek) were used. Investigation of
macro-micromorphological features, classified A. flavus strains into five groups. Colony growth pattern on CYAZ25 cultural
media has shown good differentiation between isolates. The results showed that there is a great variety among nontoxigenic
A. flavus isolates obtained from different agro ecological zones due to the presence of different species in the A. flavus
complex.
Keywords: Biological Control, Food safety, Pistachio, Mycotoxin, Secondary metabolite
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Table 1. Characteristics of nontoxigenic Aspergillus flavus isolates.

No. ITEM code* Location Source  Group No. ITEM code Location Source  Group
1 16448 Yazd Nut 1 29 16493 Kerman Soil 3
2 16452 Kerman Nut 1 30 16442 Khorasan R. Nut 4
3 16454 Kerman Nut 1 31 16447 Kerman Nut 4
4 16456 Esfahan Nut 1 32 16449 Yazd Soil 4
5 16460 Esfahan Nut 1 33 16455 Esfahan Nut 4
6 16476 Khorasan R.** Nut 1 34 16459 Esfahan Soil 4
7 16480 Khorasan R. Nut 1 35 16461 Qom Nut 4
8 16481 Khorasan R. Nut 1 36 16462 Esfahan Nut 4
9 16482 Khorasan R. Nut 1 37 16464 Esfahan Nut 4
10 16485 Khorasan R. Nut 1 38 16466 Khorasan R. Nut 4
11 16491 Khorasan R. Nut 1 39 16468 Kerman Soil 4
12 16498 Kerman Nut 1 40 16469 Esfahan Nut 4
13 16443 Kerman Nut 2 41 16471 Khorasan R. Nut 4
14 16453 Kerman Nut 2 42 16472 Semnan Soil 4
15 16458 Esfahan Soil 2 43 16473 Markazi Nut 4
16 16470 Esfahan Nut 2 44 16475 Khorasan R. Nut 4
17 16474 Khorasan R. Nut 2 45 16477 Khorasan R. Soil 4
18 16479 Khorasan R. Nut 2 46 16483 Khorasan R. Nut 4
19 16484 Khorasan R. Nut 2 47 16486 Khorasan R. Nut 4
20 16488 Khorasan R. Soil 2 48 16490 Khorasan R. Nut 4
21 16489 Khorasan R. Nut 2 49 16496 Khorasan R. Nut 4
22 16492 Kerman Nut 2 50 16441 Khorasan R Nut 5
23 16495 Khorasan R. Nut 2 51 16450 Yazd Soil 5
24 16444 Kerman Nut 3 52 16463 Esfahan Nut 5
25 16445 Kerman Nut 3 53 16467 Qom Nut 5
26 16446 Kerman Nut 3 54 16478 Khorasan R. Nut 5
27 16451 Kerman Soil 3 55 16487 Khorasan R. Nut 5
28 16457 Esfahan Nut 3 56 16497 Khorasan R. Nut 5

*ITEM Microbial Culture Collection of ISPA (Institute of Sciences of Food Production), Bari, Italy.**Khorasan Razavi.
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Table 2. Micromorphological features of nontoxigenic groups of Aspergillus flavus.

Group Conidiophore length (u)

Phialides

Diameter (u)

Vecicle Conidium Sclerotium
1 29-74 Biseriate 20-45 5.2-6 125-350
2 39-58 Uniseriate and Biseriate 21-38 2-3 300-400
3 45-70 Biseriate 22-41 34 200-350
4 37-50 Uniseriate 25-43 4-52 250-350
5 25-40 Uniseriate 22-34 4.5-6 200-300

Aspergillus flavus (513 s sloog,S (Su35ls8 905 Sle sla Shg ¥ Jgoz
Table 3. Macromorphological features of nontoxigenic groups of Aspergillus flavus.

Spectrum color of conidia heads in different cultures media

Group
Ccz CYA25* CYA37** CY20S MEA

Olive green Oak green Lemon green Green to light olive to Green yellow
1 yellow
2 Dark green Dark green Dark herbaceous Lemon green Dark green to lemon

green
3 Grayish green Dark gray Dark green Pistachio green Yellowish green to
green grayish green

4 Dark herbaceous green Olive green Yellowish green Olive green Green yellow
5 Yellowish green to brownish Olive green Yellowish green Olive green Green yellow

olive green

" CYA medium at 25 °C, ™ CYA medium at 37 °C.
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Figure 2. Growth pattern and colony color color in five groups of nontoxigenic Aspergillus flavus in different culture media
(upper side).
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Figure 3. Growth pattern and colony color color in five groups of nontoxigenic Aspergillus flavus in different culture media
(down side).
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