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Abstract

Aflatoxins are highly toxic secondary metabolites produced by several species of Aspergillus including
Aspergillus flavus and A. parasiticus. These mycotoxins are potential carcinogens and affect the global trade
of many agricultural products. In this study, the frequency of toxigenic and atoxigenic strains of A. flavus
and A. parasiticus was investigated in soil and peanuts sampled across the fields located in seven important
peanut production villages of Astaneh Ashrafieh county. Toxigenicity of the Aspergillus section Flavi
isolates was evaluated using coconut agar (CA) medium and recording change in color of the colonies on CA
medium in contact with ammonium hydroxide vapor. A total of 48 isolates of the Flavi section were
identified, including 20 isolates of A. flavus and 28 isolates of A. parasiticus. Out of 48 isolates, nine were
atoxigenic and 39 toxigenic. Other Aspergillus species were also identified and are reported. Risk maps were
developed based on the results obtained on mean toxigenicity. Lakujdeh, Mohsenabad, and Noghredeh
villages with average toxigenicity of 2.50, 2.25 and 2.10 had the highest risk scores for peanut cultivation
respectively, while parkaposht, Nubijarmahale and Nabi dehka villages with mean toxigenicity of 1.00, had
the lowest risk scores across Astane Ashrafieh county. Peanut fields located in Dehsar village were also
classified with moderate risk scores in the middle of this risk scale with an average toxigenicity of 1.50. The
outlook of this study was based on identification of atoxigenic isolates of Astaneh Ashrafieh with potential
future application in biological control of toxigenic strains of section Flavi by relying on their competitive
ability to colonize peanuts as well as developing risk maps to plan for reducing the risk of aflatoxin
production on peanuts, an important product of Guilan province, that will pave the way for increased
production and export of this product.
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Fig 2. Morphology of isolates of Aspergillus spp. isolates on Czapek yeast extract agar at 25 ° C (images A, D, G,
J, M) and at 37 ° C (images B, E, H, N, K), Malt extract agar at 25 ° C (images O, F, I, L, O). Figures A to C
Aspergillus flavus isolate NO.3.S.F.6, D to E Aspergillus parasiticus isolate LA.1.S.P.13, G to | Aspergillus niger
isolate NO.1.S.N.1, J to L Aspergillus terreus isolate MA.1.P.T.1 and M to O Aspergillus ustus isolate
NO.1.S.U.1.
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Fig 3. Morphology of Aspergillus flavus isolate No.3.S.F.6: A: Two-row strigma (phialide and Metula); B: Stem
with rough wall; C: Round conidia with smooth and thin walls. Morphology of Aspergillus parasiticus species
isolate No LA.1.S.P.13: D: Single-row strigma; E: Round conidia with rough and decorated walls. Morphology of
Aspergillus niger species isolation No.1.S.N.1: F: Two-row strigma (phialide and Metula); G: Stem with smooth
wall; H: Round conidia with rough walls. Morphology of Aspergillus terreus species isolate No MA.1.P.T.1: I:
Two-row strigma with metola and thin phialide; J: Small round conidia with a smooth wall. Morphology of
Aspergillus ustus species isolate N01.S.U.1 K: Round conidia with very rough walls Scale line _ 10 um.
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Fig 6. Assessing the color intensity of Aspergillus isolates colony after exposing with ammonium hydroxide
vapor. From A to G, the separation of toxins increases with increasing color intensity. A is the most non-toxic
and G is the most important toxin (Saito and Machida 1999)
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Table 1. Numbers of toxigenic and atoxigenic isolates of A. flavus and A. parasiticus, their percentage across
villages, Toxigenicity score of each peanut field and Mean toxigenicity of each village in Astane Ashrafieh
county.

village Counts of Percentage counts of Percentage Toxigenicity Mean
atoxigenic  of atoxigenic toxigenic of toxigenic score of toxigenicity
isolates isolates isolates isolates isolates

Noghrehdeh Fieldl 3 25/92 5 74/07 1-3-1-1-2 2/1

Noghrehdeh Field2 2 3 1-2-2 212

Noghrehdeh Field3 1 7 3-2-2-3-1-4-5

Noghrehdeh Fieldd 1 5 2-2-1-1-3

Parkapasht Fieldl 1 50 1 50 1 1

Lakozhdeh Fieldl 0 0 3 100 1-2-4 2/5

Lakozhdeh Field2 0 4 1-3-2-5

Nobijar Mahalle Fieldl 1 33/33 2 66/66 1-1 1

2/57

Mohsenabad Fieldl 0 0 4 100 1-2-3-3 2/25

Dehsar Fieldl 0 0 4 100 1-1-1-3 1/50

Nabi Dehka Fieldl 0 0 1 100 1 1
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cals e4alks (Mohammadi et al. 2009)
Houshiyarfard et al. 2012. Mohammadi et al. )
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