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. Introduction: The consistent increase in aquatic consumption due to the
Fish feed L . :
limitation of marine resources has led to aquaculture development in the sea
Rainbow trout and on land. Mold contamination of feed decreases feed's nutritional and health
quality by changing the composition of nutrients and producing mycotoxin.
This study aimed to investigate the fungal contamination of rainbow trout in
contamination farm storage of six provinces including Kermanshah, Alborz, Qazvin,
Lorestan, Tehran, and Mazandaran. The feed samples were contaminated with
aflatoxigenic species at a rate of 78.57%, and the abundance of these species
was 22.79%.
Materials and methods: After sampling the feed and preparing serial
dilutions, surface culture was carried out in YGC medium and the total number
of fungal colonies was counted. The genus and species of fungi were identified
based on macroscopic and microscopic morphology and biochemical tests. The
number of fungal colonies in all samples was lower than the standard level, and
a total of 158 fungal isolates from 16 genera were obtained. The feed samples
were discovered to be contaminated with the Aspergillus genus at a prevalence
of 90.47% and an abundance of 70.25%.
Results: The fungal species A. niger and A. fumigatus were found to have the
highest contamination levels of 80.95% and 66.66%, respectively in feed
samples. These species also comprised 21.52% and 17.72% of the fungal
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population in the feed. Contaminations of feed samples with Fusarium species
and Penicillium species were 4.76% and 23.8%, and their abundance were
1.26% and 6.32%, respectively. Contamination with A. fumigatus, Fusarium
species, and Penicillium species were higher in farms located in the plains.
Conclusion: Based on the research findings, it is revealed that despite the low
number of fungal species in the feed samples, the highest abundance and
percentage of contamination is related to the Aspergillus genus, especially
species with the capability to produce both aflatoxin and ochratoxin.
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Table 1 The name of provinces and number of sampled from each province

Province

Climate condition

Mountain Plains

1 Kermanshah 6 2

2 4 5
Alborz

3 . - 1
Qazvin

4 6 1
Lorestan

5 7 5
Tehran

v Mazandaran 5 i

Total 28 14
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m contamination percentage of feed samples with each fungal species

The percentage of each species in the isolated population

aslllan 0550 LS55 40 gl o Slglyd 9 STHe3 (Fogll o po ) IS
Figure 1 The percentage of feed contamination and the abundance of each species in
isolated strains
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Table 2 The percentage of Aspergillus species contamination in trout feed samples and the
abundance of each species in the identified fungal population of the samples

Fungal Number of The percentage of Percentage abundance of
’ samples infected contamination of each each fungal isolate in the
species ) . . :
with fungus isolate in feed samples total population
1 Aspergillus 23 54.76 14.56
flavus
2 A. parasiticus 13 30.95 8.23
3 A niger 34 80.95 21.52
4 A. fumigatus 28 66.66 17.72
5 A. nidulans 2 4.72 1.26
6 A. glaucus 9 21.42 5.7
7  A.terreus 1 2.38 0.63
8 A. ochraceus 1 2.38 0.63
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Table 3. The percentage of fungal contamination in trout feed samples and the abundance
of each species in the identified fungal population of the samples

Number
of The percentage of Percentage abundance of
. samples L . .
Fungal species infected contamination of each each fungal |solat_e in the
with isolate in feed samples total population
fungus
1 Aspergillus species 38 90.47 70.25
2 Fusarium species 2 4.76 1.26
3 Penicillium species 10 23.8 6.33
4 Alternaria alternata 2 4.76 1.26
5 Chrysosporium 1 538 0.63
species
6 Cladosporium species 4 9.52 2.53
7 Ulocladium species 2 4.76 1.26
8 Scopulariopsis 1 2.38 0.63
9 Spo_rotrichum 1 538 0.63
pruinosum

10 Trichosporon beigelii 2 4.76 1.26
11 Rhodotorula species 9 21.42 5.7

12 Candida species 6 14.28 3.8

13 Trichoderma 1 2.38 0.63
14  Mucor spp. 3 7.14 19

15 Geotrichum 1 2.38 0.63
16 Trichothecium species 1 2.38 0.63
17 Sterile hyphae 1 2.38 0.63
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® The percentage of feed contaminatio%n in mountainous farms

The percentage of feed contamination in farms located in the plain
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Figure 2 Percentage of fungal contamination of feed in farms located in mountains and
plains
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Table 4 Comparison of the contamination percentage of feed samples and the abundance of
Aspergillus species in mountains and plains climatic regions

Contamination of

) Abundance of Contamination of  Abundance of
feed samples with

fungal isolates in  feed samples with  fungal isolates

Fungal fungal isolates in . . ) .
? . farms located in ~ fungal isolates in in farms
species farms located in ; i .
MOUNAINOUS areas mountainous  farms located in the  located in the
(%) areas (%) fields (%) fields (%)
1 Aspergillus 64.28 18.18 35.71 8.47
flavus
2 A. parasiticus 32.14 9.09 28.57 6.78
3 A niger 82.14 23.23 78.57 18.64
4 A. fumigatus 64.28 18.18 71.43 16.95
5 Al nidulans 0 0 14.28 3.39
6 A. glaucus 17.86 5.05 28.57 6.78
7 A terreus 0 0 7.14 1.69
8 A. ochraceus 0 0 7.14 1.69
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Table 5 Comparison of the contamination percentage of feed samples and the abundance of
each fungal species in mountains and plains climatic regions

10
11
12
13
14
15

16

17
18
19
20
21
22
23
24

Contamination of
feed samples with

Abundance of
fungal isolates

Contamination
of feed samples

Abundance of
fungal isolates

. fungal isolates in in farms with fungal >
Fungal species f . ; . . in farms
arms located in located in isolates in farms .
. . . located in the
mountainous areas mountainous located in the fields (%)
(%) areas (%) fields (%)

Aspergillus species 89.28 73.73 92.85 64.39
Fusarium species 0 0 14.28 3.39
Penicillium species 17.86 5.05 35.71 8.47
Alternaria alternata 3.57 1.01 7.14 1.69
Chrysosporium species 0 0 7.14 1.69
Cladosporium species 7.14 2.02 14.28 3.39
Ulocladium species 0 0 14.28 3.39
Scopulariopsis 0 0 7.14 1.69
Spo_rotrlchum 0 0 714 169
pruinosum

Trichosporon beigelii 3.57 1.01 7.14 1.69
Rhodotorula species 25 7.07 14.28 3.39
Candida species 17.86 5.05 7.14 1.69
Trichoderma 3.57 1.01 0 0
Mucor spp 10.71 3.03 0 0
Geotrichum 0 0 7.14 1.69
Trichothecium species 0 0 7.14 1.69
Sterile hyphae 3.57 1.01 0 0
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Figure 3 Percentage of the abundance of each fungal isolate in the fields located in the
mountains and plains
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