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Abstract: Mycotoxin contamination is considered as one of the most economic problems 
for livestock and feed industries. A total of thirty fish feedstuffs were collected for isolation 
and identification of fungi from fish farms in Kafr El Sheikh Governorate, Egypt. Five fun-
gal genera were isolated from all examined feedstuffs. The most frequent isolated fungi 
was Aspergillus spp. (86.66%) followed by Penicillium spp. (23.33%), and Fusariam spp. 
(10%), Mucor spp. (6.66%) then Rhizopus spp. (3.33%). Aspergillus niger was the most 
prevailing genus (43.33%) followed by Aspergillus flavus ((30%), and Aspergillus fumiga-
tus (6.66%), Aspergillus versicolor (3.33%) then Aspergillus terrus (3.33%). Aspergillus 
ochraceus was not found despite the presence of ochratoxin A (OTA) in low concentra-
tions. Some mycotoxins were produced by more than one fungal species. Mycotoxins 
determination using HPLC revealed that 23.33% (7/30) of examined fish feed samples 
were positive, while 23 samples (76.66%) were mycotoxins free. In positive samples of 
mycotoxins, aflatoxins (AF) and OTA represented 23.33%, 10%, respectively. The esti-
mated carcinogenic aflatoxins were AFB1, AFB2, AFG1 with a percentage of 23.33%, 
13.34%, 6.67%, respectively, but AFG2 was not found. About 42.86% of the AFs produc-
ing fish feeds was higher than the permissible limit of aflatoxins (permissible limit is 20 
ppb). The aflatoxigenic ability of the recovered nine A. flavus referred to 6 out of 9 
(66.67%) were aflatoxin producers. Polymerase chain reaction (PCR) was carried out 
using the norsolonic acid reductase (nor), versicolorin A (ver-1) and O-methylsterigmato-
cystin (omtA) as aflatoxin producing genes of the isolated A. flavus strains. From the AF 
producing A. flavus, 50% was above the permissible limit. Therefore, the high contami-
nation of fish feedstuffs with fungi, AFB1 and low OTA in fish farms indicated potential 
risks to fish liveliness, derived products and the health of fish consumers.   
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Introduction 
Fish serve as a substantial source of human 

dietary protein worldwide, especially in Afri-

can countries (1). Fish feed is considered the 
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enormous cost item in the aquaculture industry 

and represents 40–50% of the total production 

costs in intensive culture systems (2). The low 

quality feed intake have adverse effects on ani-

mal health and productivity (3). Presence of 

mold in fish feeds indicates contamination 

probably due to improper selection of ingredi-

ents for manufacturing or an inadequate stor-

age. Mold increase over a temperature range of 

10-40 °C, pH range of 4-8 and humidity levels 

greater than 62% as well as more than 12-13% 

moisture. Fungal growth and production of 

their metabolites (mycotoxins) are related to ex-

tremes weather, improper storage conditions 

causing low feedstuff quality and bad feeding 

conditions (4). The most repeatedly isolated ge-

nus of  fungi in feed was Aspergillus spp. fol-

lowed by penicillium spp. and Aspergillus fla-

vus is the most prevalent isolated fungi species 

(5). 

Mycotoxins are a structurally diverse group 

of mostly small molecular weight compounds, 

produced by the secondary metabolism of fungi 

that grow in feeds, from the harvested products 

to the consumers. Mycotoxins occur sporadi-

cally both seasonally and geographically (6). 

Many reports indicated an economic losses 

from mycotoxicosis in fish from chronic infec-

tion as well as increasing feed conversion ratios 

and unforeseen outbreaks of fish mortality (7, 

8). The remarkable mycotoxin types of concern 

produced by fungal genera Aspergillus, Penicil-

lium and Fusarium include the aflatoxins, 

ochratoxin A, trichothecenes and fumonisins 

(9).  

Aflatoxin was considered to have a great im-

portance in aquaculture. Aflatoxin exerts car-

cinogenic effects in fish as in all animal species 

(10). The intake of  moderate to high doses of 

aflatoxin by fish develop an acute intoxication, 

called acute aflatoxicosis, that generally leads 

to poor heath, fertility, productivity  loss, 

weight gain reduction and immunosuppression 

(11). The main types of  aflatoxins are B1, B2, 

G1, and G2 based on their fluorescence under 

UV light blue or green and relative chromato-

graphic mobility during thin-layer chromatog-

raphy  (12). The main sources of  AFB1 contam-

ination in aquaculture represented in  pelleted 

fish feed  due to the isolation and identification 

of fungi Aspergillus spp., Penicillium spp. in 

feed samples, as well as other several genera 

(13). Ochratoxin A (OTA) is produced by As-

pergillus and Penicillium species (14).  

For fungal examination,  the slide culture 

technique  is carried out for  some mould spe-

cies identification , which characterized by their 

restricted growth making difficulty to be iden-

tified using the wet mount slide method (15). 

The prepared samples were analyzed using a 

validated method by reversed-phase HPLC sep-

aration and fluorescence detection after post-

column derivatization (16).  

Herein, this investigation was conducted to 

examine and identify the most prevalent fungi 

in fish feeds as well as to determine aflatoxins 

and OTA in examined fish feed samples more-

over the aflatoxigenic ability of isolated Asper-

gillus flavus. 

Materials and methods 

Fish feed samples collection 

A total of 30 fish feedstuff samples were col-

lected from ten different fish farms in Kafr El 

Sheikh Governorate in Egypt. Each representa-

tive fish feedstuff sample was thoroughly 

ground and mixed. The samples were examined 

for mycotic contamination and mycotoxin pro-

duction. The samples after the dilution were  in-

oculated into plates containing  prepared media 

for isolation Sabouraud’s dextrose agar (SDA) 

with chloramphenicol (0.05g/l) (17). Lactophe-

nol cotton blue stain for fungal microscopic ex-

amination  prepared as previously described 

(18). The examined samples of fish feeds and 

nine isolates of A. flavus were sent to laboratory 

for mycotoxins determination. 

Isolation and purification of  fungi  

The dilution of the samples was carried out 

(19). Approximately 10 g of each sample were 

homogenized in a sterile mortar, diluted in 90 

ml distilled water, and then 1 ml was transferred 

to tube containing 9 ml sterile distilled water. 

The tube was shaken and 1ml was removed into 

a sterile petri dish containing SDA with chlo-

ramphenicol (0.05g/l) using surface spread 

method and incubated at 25-28oC for 7-10 days 
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under complete aseptic conditions. After incu-

bation, the plates were examined visually and 

microscopically by making films. All the posi-

tive fungal cultures were purified by subcultur-

ing on SDA plates and incubated at 25-28 oC for 

3-5 days. Stock isolates maintained in SDA 

slopes in refrigerator for further identification.  

Identification of fungal isolates 

The identification of the isolated fungi re-

covered from the examined fish feedstuffs in-

cluded the macroscopical and microscopical 

examination. The identification of mold genera 

and species was carried out (18, 20) for genus 

Aspergillus and (21- 24) for the other mold gen-

era. The macroscopical examination shed light 

on the rate and pattern of growth as color, tex-

ture, basal and surface mycelia. The microscop-

ical examination of fungal colonies was carried 

out using both wet mount slide method  and the 

micro slide culture technique. The slide culture 

method (23) was carried out in case of some 

mold species, which characterized by their re-

stricted growth and failed to be detected using 

the wet mount slide method. 

Estimation of mycotoxins  in  the examined 

fish feedstuffs 

Qualitative and quantitative estimation of 

aflatoxins (AF)  

Determination of aflatoxins in fish feed sam-

ples by high-performance liquid chromatog-

raphy (HPLC) (16). The preparation of chemi-

cals, standard Aflatoxin (AF) solutions of B1, 

B2, G1 and G2 were prepared (25). Extraction 

and clean-up procedures for HPLC analysis of 

the prepared samples (16) using a validated 

method by reversed-phase HPLC separation 

and fluorescence detection after post-column 

derivatization. 

Qualitative and quantitative estimation of 

ochratoxin A   

The samples were extracted (26) with few 

modifications. The sample (15 g) was blended 

(15 min) in 50 ml of acetonitrile - water (45:05, 

v/v), using high speed blending and then the ex-

tract was filtered through filter paper. About 5 

ml of the filtrate was mixed with 50 ml of phos-

phate buffer saline (PBS) and filtered through a 

glass microfiber. Then 10 ml of the filtrate was 

passed through immunoaffinity columns. OTA 

was eluted from the column by passing 1.5 ml 

of methanol (HPLC grade) and collected in a 

vial. The eluate was evaporated until dryness at 

40°C and residues were re-dissolved in 1 ml of 

mobile phase i.e. acetonitrile: water: acetic acid 

(47/51/2, v/v/v) for HPLC analysis. Stock 

standard solutions of each sample were pre-

pared then the method was validated using The 

European Commission (27) as for guidelines. 

Selectivity was determined from retention time, 

ion ratios, and identification-points (IP) for 

each analyte. The permissible limit of aflatox-

ins and ochratoxin A were determined as previ-

ously described (30). 

Screening of aflatoxigenicity test for isolated 

Aspergillus flavus strains 

The technique using fluorescence of agar 

medium under U/V light (28) was performed 

for detection the toxigenic strains of A. flavus 

including the cultivation, the observation of flu-

orescence and the extraction of A. flavus toxins. 

In the cultivation, the identified isolates of A. 

flavus were inoculated at the center of a solidi-

fied fluorescence agar medium in glass Petri-

dishes then the plates were incubated at 25oC 

for 10 days. The plates were examined under 

U/V illumination at 360 nm, starting from the 

7th day of incubation up to 10th day for the de-

tection of the fluorescence in the agar surround-

ing the colonies. Finally, the extraction of A. 

flavus toxins was carried out (29) whereas the 

toxic strains of A. flavus that illuminated in the 

fluorescence agar medium were inoculated in 

rice medium and incubated at 25oC for 15 days. 

At the end of incubation period, 25 ml of chlo-

roform were added and the mixture was thor-

oughly homogenized for one minute. The ho-

mogenate was centrifuged at 3000 rpm for 10 

minutes and the chloroform layer was decanted. 

The chloroform extraction was repeated only 

once. Furthermore, 1 ml ethanol, 3 g copper, 

111 g hydroxide carbonate and 5 g anhydrous 

sodium sulphate were added to the chloroform 

extract, mixed well and filtered. The filtrate was 
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evaporated in rotatory vacuum evaporator to 

obtain the produced aflatoxins.  

Polymerase Chain Reaction (PCR) for 

demonstration of aflatoxigenic strains of A. 

flavus 

The demonstration of virulence factors in-

cluding norsolonic acid reductase (nor), versi-

colorin A (ver-1) and O-methylsterigmatocys-

tin (omtA) as aflatoxin producing genes of the 

isolated A. flavus strains was carried out (31) 

using the primers in (Table 1).  

The strains of identified A. flavus were 

grown for 72 hours under continuous shaking 

conditions in the Potato Dextrose Broth (32). 

The mycelium was then harvested by filtration, 

transferred to a mortar, frozen in  liquid nitro-

gen and ground to a powder which was resus-

pended in  a lysis buffer (50 mmol/L EDTA, 

0.2% SDS,  pH =8.5) and heated immediately 

at 68°C for 15 min. After centrifugation for 15 

min at 15000 rpm, 10 ml volume of the super-

natant fluid was transferred to a new centrifuge 

tube and 1 ml 4 mol/L sodium acetate was 

added. This solution was placed on ice for 1 h 

and centrifuged for 15 min at 15000 rpm. After 

centrifugation, the supernatant fluid was trans-

ferred to a fresh tube and extracted by genomic 

DNA extraction Kit.  

The amplification was performed (33) on a 

Thermal Cycler (Master cycler, Eppendorf, 

Hamburg, Germany). All of the isolated A. fla-

vus were examined for the presence of three im-

portant aflatoxin genes (nor-1, ver-1 and omtA) 

enclosed in the aflatoxin biosynthesis pathway 

by multiplex PCR using the above mentioned 3 

primer sets. PCR reaction was performed in 25 

µL containing  2.5 µL 1 X PCR buffer, 0.75 µL 

50 mM MgCl2, 0.5 µL 10 mM dNTPs, 2 µL of 

each primer, 0.2 µL Taq DNA polymerase (1 

U/µL), 5 µL extracted DNA as template and 

8.05 µL sterile distilled water. The PCR cycling 

protocol was applied as following: a total of 35 

cycles was started with heating at 94°C for 5 

min, and continued by denaturation for 30 sec 

at 94°C, annealing for 30 sec at 67°C, elonga-

tion for 30 sec at 72°C and a final extension of 

10 min at 72°C. The amplified DNA fragments 

were analyzed by 1% of agarose gel electropho-

resis (Applichem, Germany, GmbH) in 1x TBE 

buffer stained with ethidium bromide and visu-

alized on UV transilluminator. A 100 bp DNA 

ladder was used as a marker for PCR products. 

Determination of crude protein in fish feed 

samples 

The protein content of fish feed samples was 

determined (34) using the Kjeldhal method in 

an attempt to find a relation between the inci-

dence of mycotoxins produced by fungi in fish 

feedstuffs and the crude protein (C.P) content. 

Results 

Isolation and identification of fungi in fish 

feedstuff 

The mycological analysis of examined fish 

feedstuffs demonstrated presence of five genera 

of fungi. The Aspergillus species was the most 

predominant fungi (86.66%), followed by Pen-

icillium spp. (23.33%), and Fusariam spp. 

(10%), Mucor (6.66%), and then Rhizopus 

(3.33%) (Table 2). Percentages had been calcu-

lated in relation to the total number of examined 

samples (30 samples). 

Aspergillus species in fish feed samples 

Aspergillus species was the most prevalent 

isolated mold. Aspergillus niger was the most 

frequent (43.33%), followed by A. flavus 

(30%), and A. fumigates (6.66%), A. versicolor 

(3.33%) and then A. terrus (3.33%) (Table 2). 

The results also showed that nine isolates (30%) 

of Aspergillus flavus were recovered from the 

examined samples (Tables 2 and 3). 

Mycotoxins analysis 

Determination of the mycotoxins by HPLC 

in showed higher prevalence rate for aflatoxins 

in 7 samples (23.33%) out of 30 examined sam-

ples (Table 3). The negative samples to myco-

toxins contamination were 23 (76.67%) in spite 

of showing fungal growth on the culture. OTA 

was found in three samples (10%).  

From the aflatoxins producing samples, 

42.86% were higher than the permissible limit 

of aflatoxins in fish feeds (permissible limit is 

20 ppb). OTA producing samples were found in 
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low percentages. 66.67% of the detected OTA 

was higher than the permissible limit of OTA 

(permissible limit of OTA is 5 ppb). The esti-

mated carcinogenic types of aflatoxins AFB 1, 

AFB2 , AFG1 were (23.33% , 13.34%, 6.67%), 

respectively and AFG2 was  not found. AFB 1 

was the predominant type of detected aflatoxins 

(23.33%) in 7 fish feed samples (Table 3). On 

the other hand, 3 samples (10%) of the exam-

ined fish feedstuffs contained aflatoxins but did 

not give Apergillus flavus on culture (Table 3). 

However, 3 samples (10%) contained OTA but 

did not produce Aspergillus ochraceus on cul-

ture. The negative OTA producing samples of 

fish feedstuff were 27 samples (90%). OTA was 

(10%) of total detected mycotoxins in the all ex-

amined fish feedstuffs but was higher than the 

permissible limit (5 ppb). 

Crude protein determination of fish 

feedstuffs  

The protein content in each fish feedstuff 

was determined (Table 3). The variations of c.p 

% were recorded pointing to the difficulty to 

demonstrate the relation between estimated my-

cotoxins produced by the isolated fungi and the 

protein content of fish feedstuffs. 

Toxigenic ability of isolated Aspergillus fla-

vus  

As shown in (Table 4), six isolates of A.fla-

vus (66.67%) produced aflatoxins at rate of 

50% above the permissible limits while 3 iso-

lates of A.flavus (33.33%) were negative to af-

latoxins.  

The multiplex PCR of nor-1 at 400 bp, ver-

1 at 537 bp and omtA at 797 bp virulence genes 

was used for demonstration of aflatoxigenic 

strains of isolated Aspergillus flavus as shown 

in (Fig.1). PCR of A.flavus isolates screened 

that 3 isolates were negative for the aflatoxin 

producing genes and 6 isolates were positive. 

The percentages were calculated regarding to 

the total number of A.flavus isolated from the 

examined fish feedstuffs (9 isolates). 

  
 

 

 

 

Table 1: Primers’ sequences for PCR identification of aflatoxin producing genes of the isolated A. flavus 

strains 

Primer Target 

gene 

Oligonucleotide sequence (5′ → 3′) Product 

size (bp) 

References 

nor-1   

aflD 

F-ACCGCTACGCCGGCACTCTCGGCAC   

400  
 

(31) 

 

 

(31) 

 

 

(31) 

nor-1  R-GTTGGCCGCCAGCTTCGACACTCCG  

ver-1    

aflM 

F-GCCGCAGGCCGCGGAGAAAGTGGT   

537                 
ver-1    R-GGGGATATACTCCCGCGACACAGCC  

omtA   

aflP 

F-GTGGACGGACCTAGTCCGACATCAC   

797  
omtA  R-GTCGGCGCCACGCACTGGGTTGGGG  
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Table 2: Incidence of  isolated mold in the examined fish feedstuffs 

Fungal species Number of fungi in examined 

samples  

Frequency (%) 

Aspergillus spp 26 86.66% 

Aspergillus niger 13 43.33% 

Aspergillus flavus 9 30% 

Aspergillus fumigates 2 6.66% 

Aspergillus terrus 1 3.33% 

Aspergillus versicolor 1 3.33% 

Penicillium spp 7 23.33% 

Fusarium spp 3 10% 

Mucor 2 6.66% 

Rhizopus 1 3.3% 

Percentages were calculated in relation to the total number of examined samples (30). 

Table 3: Determination of aflatoxins (AF) and ochratoxin A(OTA) in fish feedstuff using (HPLC), crude 

protein (C.P%) and the isolated fungi in each examined fish feed sample  

Ochratoxin 

A 

(ppb) 

Aflatoxins (microgram/kg"ppb")  

Isolated fungi 

Serial   

No.            

C.P% 
 AFG2 AFG1 AFB2 AFB1   

10.7 0.0 6.6 15.1 29.4 A.flavus,A.niger 1.        28.09% 

0.0 0.0 0.0 0.0 4.6 A.niger 2.       30.89% 

0.0 0.0 0.0 0.0 1.8 A.flavus,Rhizopus 3.       30.54% 

3.5 0.0 1.3 7.2 13.9 A.niger,Mucor 4.      25.375% 

0.0 0.0 0.0 0.0 2.0 A.niger 5.      26.022% 

6.1 0.0 0.0 7.9 18.7 A.flavus,A.niger 6.      28.875% 

0.0 0.0 0.0 1.0 3.5 A.flavus 7.         24.1% 

0.0 0.0 0.0 0.0 0.0 A.fumigatus,A.niger 8.        25.03% 

0.0 0.0 0.0 0.0 0.0 A.niger 9.      26.78% 

0.0 0.0 0.0 0.0 0.0 A.niger,penicillium 10.     28.22% 

0.0 0.0 0.0 0.0 0.0 A.niger 11.      33.51% 

0.0 0.0 0.0 0.0 0.0 Penicillium 12.      23.63% 

0.0 0.0 0.0 0.0 0.0 A.niger 13.      27.74% 

0.0 0.0 0.0 0.0 0.0 A.niger 14.      21.96% 

0.0 0.0 0.0 0.0 0.0 A.niger 15.     30.63% 

0.0 0.0 0.0 0.0 0.0 A.niger 16.     30.89% 

0.0 0.0 0.0 0.0 0.0 A.versicolor 17.      23.19% 

0.0 0.0 0.0 0.0 0.0 Fusarium 18.      26.25% 

0.0 0.0 0.0 0.0 0.0 Penicillium 19.      24.5% 

0.0 0.0 0.0 0.0 0.0 Fusarium 20.     25.38% 

0.0 0.0 0.0 0.0 0.0 Penicillium 21.      25.38% 

0.0 0.0 0.0 0.0 0.0 Mucor 22.        29.3% 

0.0 0.0 0.0 0.0 0.0 A.flavus 23.       26.69% 

0.0 0.0 0.0 0.0 0.0 Penicillium, A. fumigatus 24.       28.26% 

0.0 0.0 0.0 0.0 0.0 Penicillium, Fusarium 25.      24.23% 

0.0 0.0 0.0 0.0 0.0 Penicillium 26.      25.31% 

0.0 0.0 0.0 0.0 0.0 A.flavus 27.      24.76% 

0.0 0.0 0.0 0.0 0.0 A.flavus 28.      30.19% 

0.0 0.0 0.0 0.0 0.0 A.flavus 29.      31.4% 

0.0 0.0 0.0 0.0 0.0 A.flavus 30.      31.24% 
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Table 4: Determination of Aflatoxins using (HPLC) produced by A.flavus isolates (microgram/K "ppb") 

Serial No. 
A. flavus iso-

lates 
A. flavus isolates 

1 -ve AFB1 AFB2 AFG1 AFG2 

2 +ve 0.0 0.0 0.0 0.0 

3 -ve 16.9 9.2 4.5 0.0 

4 +ve 0.0 0.0 0.0 0.0 

5 +ve 5.2 0.0 0.0 0.0 

6 +ve 14.6 5.7 0.0 0.0 

7 +ve 23.1 12.9 7.3 0.0 

8 -ve 9.4 0.0 0.0 0.0 

9 +ve 0.0 0.0 0.0 0.0 

 

 

 

 

Figure1: Agarose gel electrophoresis of multiplex PCR of nor-1 (400 bp), ver-1 (537 bp) and omtA (797 

bp) virulence genes for demonstration of  aflatoxigenic strains of Aspergillus flavus  

Lane M: 100 bp ladder as molecular size DNA marker 

Lane C+: Control positive strain for nor-1, ver-1 and omtA genes 

Lane C-: Control negative 

Lane 4: Positive A. flavus strain for nor-1, ver-1 and omtA genes 

Lanes 1, 3 & 5: Positive A. flavus strains for nor-1 and omtA genes 

Lanes 6: Positive A. flavus strain for ver-1 and omtA genes 

Lane 2: Positive A. flavus strain for omtA gene 
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Discussion 

The significance of fish as an imperative 

wellspring of human protein, particularly in Af-

rican nations is taken into consideration. The 

nearness of molds in fish feedstuff is a guide of 

tainting likely because of an unseemly feed pre-

paring for assembling or insufficient stockpil-

ing of fish feeds motivating the mycotoxin out-

put. Mycotoxins are created by fungal growth 

causing injurious consequences for human.  

In the present study, the isolation rate of 

fungi from the all 30 fish feedstuffs collected 

from different fish farms in Kafr El Sheikh gov-

ernorate involved Aspergillus spp., Penicillium 

spp., Fusariam spp., Mucor spp. and Rhizopus 

spp. (86.66%), (23.33%), (6.66%), (10%), 

(3.33%), respectively .This is nearly similar to 

(35) in Brazil who demonstrated that Aspergil-

lus spp. was the most frequent followed by 

Penicillium spp. in fish feed intended for fish 

farms. Similarly, (36) detailed that Aspergillus 

spp. prevailed alternate types of fungi in fish 

feedstuffs pursued by Penicillium and 

Fusarium. Morever, Nunes et al. (37) in Piaui, 

Brazil declared a higher rate of Penicillium spp. 

(83.3%) and Rhizopus spp. (23.3%) in the fish 

feed. In between the fungal species, Fusarium 

spp. was not recovered in fish feed by (35) 

while was isolated in the examined fish 

feedstuffs (10%). The rate of isolation of Peni-

cillium spp. converted with Embaby et al. (38) 

who isolated Penicillium spp. in a frequency of 

(24.4%). In between Aspergillus species, A .ni-

ger was the most predominant nearly agreed 

with (35, 39) who isolated A. niger 

(36%),(40%) from fish feeds in Brazil and 

Qena in Egypt, respectively. Marijani et al. (40) 

isolated A. niger in a lower percentage (6%) 

from fish feed in Kenya, Tanzania, Rwanda and 

Uganda. Nunes et al. (37) did not isolate A. ni-

ger from the finished fish feed. Many previ-

ously investigations reported that the variations 

in mold species growth and their frequencies 

might be attributed to different weather condi-

tions in combination with variant storage 

measures and manufacturing of fish feeds. 

 Mycotoxins detected by HPLC in the exam-

ined samples revealed the incidence of high af-

latoxin contamination and low OTA. AFB1 was 

found in all mycotoxin producing fish feed 

samples and AFG2 were not found. Nearly sim-

ilar results were reported by (37, 41) as AFB1  

in fish feed was (16.7%) and (28.5%) respec-

tively. Also (39) recorded low concentrations 

of AFB1, AFB2 and AFG2 differing with this 

study about AFG2 which not found. The high 

frequency of AFB1  in fish feed (55%) reported 

by (35) and (40). However, it is substantial to 

be taken in consider that fish aflatoxicosis has 

been mentioned in spite of the low concentra-

tion of 20 ppb of AFB1 in feed as reported by 

(44) causing a high risk to consumers through 

mycotoxins residues in fish musculature fed on 

aflatoxins especially AFB1 and ochratoxins 

containing fish feed stuffs. OTA recorded in 

low rate (10%) while (42) revealed that OTA 

containing samples were (25%). This may be 

attributed to (14) who reported that A. niger is 

less important OTA producers while Aspergil-

lus ochraceus is considered a big producer of 

OTA but not found in this investigation while 

Aspergillus niger  was the most frequent.  

The aflatoxiginicity of isolated nine A.flavus 

from the examined fish feedstuffs showed that 

66.67% of A.flavus isolates produced  aflatox-

ins at rate of 50% above the permissible limit 

(6 isolates out of 9). This nearly agrees with 

(43) who reported that 55.5% of isolated A. fla-

vus (10 isolates out of 18) from fish feed pro-

duced aflatoxins. It has been elucidated that a 

higher rate of  aflatoxiginicity of A. flavus in 

fish feedstuffs produced by (39) that 83%  (10 

isolates out of 12) of isolated A.flavus were af-

latoxigenic. Accordingly, PCR assay was per-

formed in this study  to detect the presence of 

aflatoxin genes produced by the isolated A. fla-

vus from the examined fish feedstuff using spe-

cific primers indicating the aflatoxigenic abil-

ity. 

Conclusion 

All examined fish feedstuffs intended for 

fish farms in Kafr El Sheikh governorate 

showed the presence of fungal growth espe-

cially the mycotoxigenic fungi as well the inci-

dence of carcinogenic mycotoxins AFB1, 

AFB2, AFG1 and OTA were estimated. HPLC 
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and PCR techniques used for mycotoxins de-

tection providing an accurate results. Either im-

proper processing of fish feed ingredients con-

cerning in their manufacturing or inadequate 

storage are catalyzers for growth of fungi so 

more adequate measures are required for man-

ufacturing and storage. More reports are 

needed to provide a new vital insights into 

AFB1 and OTA levels regarding to fish feeds 

and their bioaccumulation in fish flesh for hu-

man consumption. The relation between pro-

tein content of fish feedstuff and the mycotoxin 

incidence requires more investigations to limit 

mycotoxin production introduced by fungi. 
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