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Distribution of Nontoxigenic strains of Aspergillus flavus throughout pistachio growing areas in Iran

S.R. FANI'>M, M. MORADT’, H. R. ZAMANIZADEH', M. MIRABOLFATHY" and C. PROBST*
1- Plant Pathology Department, Islamic Azad University, Science and Research Branch, Tehran, Iran; 2- Plant Protection
Department, Iranian Pistachio Research Institute, Rafsanjan, Iran; 3- Plant Pathology Research Department, Iranian Plant
Protection Institute, Tehran, Iran; 4- Department of Plant Pathology, Washington State University, IAREC-Prosser, USA

Abstract
Aflatoxins are highly toxic secondary metabolites produced by various Aspergillus species in food and feed. Nontoxigenic strains of

A. flavus have been used for reducing aflatoxin of several crops. To determine the frequency of atoxigenic A. flavus population, samples
were collected from different pistachio producing areas. A serial dilution method and AFPA medium was used to isolate Aspergillus section
Flavi isolates. The ability of the isolates to produce aflatoxins was assayed using fluorescence detection (FD) around fungal colonies under
UV 366 nm and color changing of colony after ammonia vapor (AV) exposure in the primary screening. First screening stage was validated
by thin layer chromatography (TLC) after rice flour inoculation. The species of A. flavus were identified morphologically and molecularly
based on species-specific primers. Overall, 524 isolates out of 681 isolates were identified as A. flavus. 53A4. flavus isolates from nut and 10
isolates from soil did not produce any aflatoxins based on the methods used. Comparison of cultural and analytical methods showed FD
methods overestimated the frequency of nontoxigenic strains while AV in combination with coconut agar medium produced similar results
compare to TLC assays. The AV method can be used in the most laboratories as a practical, cheap, and rapid tool. Further efforts for
assessment of competition potential of nontoxigenic strains versus toxigenic strains will be useful.

Key words: Aflatoxin, Biocontrol, Food safety, Thin layer chromatography.
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Table 1. Number, source and frequency of toxigenic and nontoxigenic isolates from different provinces
BomS it sl d g 3lad BimS5 R slaalir Sl 1o A. flavus  Aspergillus section Flavi ol
Number of nontoxigenic strains Frequency of Nontoxigenic isolates Province
S o 3o
Soil Fruit

3 11 6.2 225 293 Kerman

2 10 15.4 78 101 Isfahan

1 2 13 23 30 Ghom

2 28 17.6 170 221 Razavi Khorasan

1 1 25 8 10 Yazd

1 0 9.1 11 14 Semnan

0 1 11.1 9 12 Markazi

10 53 524 681 Total

ilee ol 5l edal s 4 A, flavus Sl imS 5 8 Slaalis Slasin =Y J i
Table 2. Characteristics of nontoxigenic isolates obtained from different provinces
SCAM i3Sl 53 Gl3oeeS s IS0l (S50 ails _

TLC b5, Morphological/Molecular ‘53\""% (':’”" o3 C:“"' Joe alr 3,

) o detection Source of isolation Location Isolate No.

Toxigenecity in CAM and TLC

Negative A. flavus Fruit Bardaskan KhN46 1
Negative A. flavus Fruit Feizabad KhN301 2
Negative A. flavus Fruit Feizabad KhN302 3
Negative A. flavus Fruit Khalilabad KhN64 4
Negative A. flavus Fruit Bardaskan KhN69 5
Negative A. flavus Fruit Feizabad KhN1061 6
Negative A. flavus Fruit Feizabad KhN1062 7
Negative A. flavus Fruit Feizabad KhN1091 8
Negative A. flavus Fruit Feizabad KhN1092 9
Negative A. flavus Fruit Feizabad KhN1096 10
Negative A. flavus Fruit Feizabad KhN10911 11
Negative A. flavus Fruit Feizabad KhN10913 12
Negative A. flavus Fruit Feizabad KhN1106 13
Negative A. flavus Fruit Feizabad KhN1109 14
Negative A. flavus Fruit Feizabad KhN11017 15
Negative A. flavus Fruit Feizabad KhN10811 16
Negative A. flavus Fruit Feizabad KhN1087 17
Negative A. flavus Fruit Feizabad KhN1121 18
Negative A. flavus Fruit Feizabad KhN1122 19
Negative A. flavus Fruit Feizabad KhN1129 20
Negative A. flavus Fruit Feizabad KhN11413 21
Negative A. flavus Fruit Feizabad KhN11415 22
Negative A. flavus Fruit Feizabad KhN11417 23
Negative A. flavus Fruit Feizabad KhN11510 24
Negative A. flavus Fruit Feizabad KhNF12 25
Negative A. flavus Fruit Feizabad KhN1134 26
Negative A. flavus Fruit Feizabad KhN1123 27
Negative A. flavus Fruit Feizabad KhNF1 28
Negative A. flavus Soil Feizabad KhS21 29
Negative A. flavus Soil Feizabad KhS39 30
Negative A. flavus Fruit Zarand Knl3 31
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Table 2 continued. Characteristics of nontoxigenic isolates obtained from different provinces

Sl S5 S0 il

TLC _is, Morphological/Molecular ‘5)\""'% Cj“"’ S5 @-" J’“ FRRES Iy
) o detection Source of isolation Location Isolate No.
Toxigenecity in CAM and TLC
Negative A. flavus Fruit Kerman Kn35 32
Negative A. flavus Fruit Rafsanjan Kn341 33
Negative A. flavus Fruit Rafsanjan Kn2181 34
Negative A. flavus Fruit Rafsanjan Kn880 35
Negative A. flavus Fruit Rafsanjan Knl76 36
Negative A. flavus Fruit Rafsanjan Kn303 37
Negative A. flavus Fruit Rafsanjan Knl150 38
Negative A. flavus Fruit Kerman Kn85 39
Negative A. flavus Fruit Kerman Kn22 40
Negative A. flavus Fruit Kerman Kn102 41
Negative A. flavus Soil Rafsanjan KS59 42
Negative A. flavus Soil Shahrbabak KS1761 43
Negative A. flavus Soil Rafsanjan KS130 44
Negative A. flavus Fruit Aranobidgol IN221 45
Negative A. flavus Fruit Aranobidgol IN222 46
Negative A. flavus Fruit Aranobidgol IN224 47
Negative A. flavus Fruit Aranobidgol IN227 48
Negative A. flavus Fruit Isfahan IN1912 49
Negative A. flavus Fruit Aranobidgol IN261 50
Negative A. flavus Fruit Isfahan IN1911 51
Negative A. flavus Fruit Isfahan IN1921 52
Negative A. flavus Fruit Aranobidgol IN221 53
Negative A. flavus Fruit Isfahan IN642 54
Negative A. flavus Soil Aranobidgol 1S226 55
Negative A. flavus Soil Aranobidgol 1S221 56
Negative A. flavus Fruit Ghomroud QN25 57
Negative A. flavus Fruit Ghomroud QN502 58
Negative A. flavus Soil Ghomroud QS282 59
Negative A. flavus Fruit Yazd. Bafruye YN3 60
Negative A. flavus Soil Yazd, Bafruye YS14 61
Negative A. flavus Soil Damghan SS24 62
Negative A. flavus Fruit Saveh MN282 63
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