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Abstract

Background and Objective: Aflatoxins are cancerogenic compounds produced predominantly by 
certain strains of the Aspergillus genus. Food and feed contamination by aflatoxin (AF)B1 has adverse 
economic and health consequences. Unfortunately, these contaminants can never be completely 
removed, and on that account, many studies have been carried out to explore an effective process 
of their detoxification to a threshold level. Results: A thermostable enzyme purified from the boiled 
supernatant was designated as Horseradish aflatoxin-degrading enzyme (HADE). An overall 9.55-fold 
purification of HADE with a recovery of 39.92% and an activity of 3.85 × 103 U·mg−1 was obtained 
using chromatography on DEAE-Sepharose. peroxidase had an estimated molecular mass of 34 kDa 
and exhibited the highest activity at 25 °C and pH 7.0. peroxidase is the major protein involved in 
AFB1 detoxification. Conclusion: PTLC It is reliable as it is a good and reliable method for separating 
compounds and toxins. It is necessary to study the other compounds that the Aspergillus fungus secretes, 
as they are likely to cause harms more dangerous than aflatoxin B1.
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Introduction 

Aflatoxins (AFs) are toxic secondary metabolites 
of Aspergillus flavus, Aspergillus parasiticus and 
Aspergillus nomius 1, and have been found in many 
crops resulting in serious threat to human and animal 
health 2. Although the known AFs have about twenty 
different forms, four main AFs are commonly found 
in contaminated food including aflatoxin B1 (AFB1), 
aflatoxin B2 (AFB2), aflatoxin G1 (AFG1) and 
aflatoxin G2 (AFG2) 1. These, AFB1 is considered 
as the most toxic and many studies indicated that it 
has genotoxicity, carcinogenicity, embryotoxicity, 
teratogenicity, immunotoxicity, acute toxicity and 
chronic toxicity 3. Therefore, safe and effective 
strategies are required to remove or degrade AFB1 
in food. Many protocols had been conducted for 
AFB1 removal, mainly including chemical, physical, 

and biological methods. Using alkaline solution or 
oxidant to treat contaminated food 4, such as ammonia 
and ozone, are common chemical methods to degrade 
AFB1 in food, which have higher degradation 
efficiency, lower cost and easier operation, but these 
chemical reagents may cause secondary pollution 
and have an impact on composition of products. 
Radiation, mainly including plasma, ultraviolet and 
electron beam irradiation, is a widely studied physical 
method for AFB1 degradation, which have been 
proved capable of AFB1 decomposition and reduced 
toxicity of its degradation product than native AFB1, 
but high cost and damage to other components in food 
limit its wide application 5. Some cationic clays and 
microbial cells 6, such as smectite, probiotic bacteria 
and Saccharomyces cerevisiae, can effectively 
remove AFB1 through physical adsorption, but 
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longer treating period and reverse recovery of toxicity 
result in lower efficiency of physical adsorption 7. 
Biological degradation, normally including bacterial 
fermentation or enzyme catalysis, is another promising 
method to remove AFB1, which have advantages of 
mild operation condition, high degradation efficiency 
and much less toxic products than AFB1. However, 
for all mentioned methods except radiation, extra 
substances need to be added into the sample for AFB1 
removal, which might result in secondary pollution 
and extra separation cost, especially for liquid 
sample. In addition, fast and convenient regeneration 
of these adsorbents or microorganism also remains 
significant technical challenges to be addressed. 
Aflatoxins are resistant to high temperature, strong 
acid and extremely difficult to be decomposed. At 
present, there are physical, chemical and biological 
methods for the elimination of aflatoxins. However, 
physical and chemical methods are usually limited in 
practical applications, such as destroying the nutrient 
substance, incomplete detoxification and high cost 
of the method8,9 . The biological method has the 
advantages of high detoxification efficiency, no 
damage to food quality and mild reaction conditions 
10. Aims of this study :- production aflatoxins from 
secondary metabolic of aspergillus flaves and 
Purification aflatoxin b1 and measure by HPLC . 

Materials and Methods

This study was accomplished in Genetic 
Engineering and Biotechnology Institute for 
Postgraduate Studies/University of Baghdad, during 
the period from 25/ 10 / 2019 to 1/5/ 2020.

Collection of A. flavus

Ten of commercial feed were randomly sampled 
from farmed of common crops The fungi of aspergillus 
fleavas was isolate form the corn crops and culture in 
PDA media according 11.

Culture Medium and Inoculum

Thirty-nine grams of PDA added to one liter of 
distilled water, the medium was autoclaved at 121 

°C and 1.5 kg /cm
2
 for 15 minutes, after sterilization 

period, the medium was cooled out to 45 °C, then 
tetracycline antibiotic (250mg /l) was added to prevent 
bacterial growth. The medium was distributed in Petri 
dishes (diameter 10 cm) and left to be solid, then 
stored in the refrigerator until use. A loop full of A. 
flavus spores taken and then diluted to 10-4 with 10 ml 
of water, then from which 100 μl was withdrawn and 
inoculated on the Potato Dextrose Agar (PDA) plate 
by spread plate method and incubated at 25±2°C for 7 
days. The inoculum prepared by inoculation universal 
tubes (1.5 by 15 cm) of PDA with fungal spores. The 
slanted test tubes were incubator at 25±2°C for 17 
days, spore suspensions were prepared by added 5 ml 
of normal saline to each slant culture of A. flavus and 
shaking it, adjusted to approximately 106 spores /ml 
by using a hemcytometer 12.

Produce AFB1 from Aspergillus flavus

After the step of PCR diagnose the next step 
Production aflatoxins by culture in broth media 
yeast extract dextrose (YED) ,The toxigenic strains 
of fungus A. flavus used for production AFB1 was 
cultured in sterile medium which Yeast Extract 
sucrose Broth medium with Peptone (YEB +P) under 
static conditions , was added, and inoculated by 10 ml 
of spore suspension (106 spores/ ml) and incubated at 
25± 2ºC for 21 days.

Extraction of AFs from Liquid Culture

After the incubation period, the AFB1 was 
extracted from culture and filtered through normal 
filter paper and then through Whatman no.1 filter paper 
to separate biomass. To the supernatant was added 
100 ml of methanol and acetone (70:30) and diluted 
in water to each Erlenmeyer flasks and shaken for 15 
minutes in the orbital shaker. The mixture extracts 
and then concentrated by the rotary evaporator near 
dryness. High-performance liquid chromatography 
(HPLC) was used for quantitative estimation of AFB1 
13, 14 (AOAC, 2005; Yousefi et al., 2016). AFB1 
extract from yeast extract broth medium was used as 
the stock solution of aflatoxins .
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Separated aflatoxins (AFS) in PTLC :

Aflatoxins it is important to be able to separate 
a mixture into its chemical components in order to 
isolate one compound or to assess the purity of the 
mixture. Thin layer chromatography (TLC) is one of 
the easiest and most versatile methods of doing this 
because of its low cost, simplicity, quick development 
time, high sensitivity, and good reproducibility. TLC 
is used by many industries and fields of research, 
including pharmaceutical production, clinical analysis, 
industrial chemistry, environmental toxicology, food 
chemistry, water, inorganic, and pesticide analysis, dye 
purity, cosmetics, plant materials, and herbal analysis. 
In its simplest form, glass plates are coated with a 
uniform layer of silica gel (SiO2).steps separated AFs 
The dissolved the mixture of AFs. is placed on the 
plate, and the plate is inserted into a screw-top jar 
containing the developing solvent and a piece of filter 
paper. When the solvent has risen to near the top of 
the plate, the plate is removed, dried, and visualized 
using UV ligh (Santiago & Strobel, 2013).depended 
in The chromatography shows a characteristic profile 
with no interference in the retention factor (Rf) 
of the aflatoxins (AFB1:0.7, AFB2:0.6, AFG1:0.5, 
AFG2:0.35) and good separation indicating the good 
specificity and selectivity of the method. We cut solid 
phase in cleaning extracts for the aflatoxin analysis 15.

Quantitation of AFB1 using HPLC 

The High-Performance Liquid Chromatography 
(HPLC) analysis of AFB1 carried out in the 
Department of Chemistry / Ministry of Science and 
Technology, Iraq. The AFB1 standard obtained from 
Sigma-Aldrich Chemical Co. (St. Louis, MO, USA). 
The AFB1 was concentrated and loaded on the matrix; 
elution and carried out with chloroform: methanol 
(11.76:0.24), at a flow rate of 5 ml/min. The extract 
was concentrated to the final volume of 5 ml and the 
amount of AFB1 in the samples was determined using 
UV spectrophotometer at 365 nm. The purity of AFB1 
in the fraction confirmed by High performance liquid 
chromatography (HPLC– Shimadzu- LC-2010A) 

with UV detector at 365 nm as per the instructions 
given in Supelco instruction manual. The stationary 
phase was C18 Polaris column. A sample of 20 μl 
was injected, deionized water: acetonitrile: methanol 
(50:40:10) was used as mobile phase at a flow rate of 
1 ml/min.

Results and Discussion 

Morphological in PDA petri dish 

Ten samples of corn from local market 
contaminated with fungi colonies Plates were then 
incubated at 28 C for 3 days and the fungal colonies 
were isolated on PDA plates the colonies of this 
isolate on the surface of PDA medium were contained 
yellow-green spores on the upper surface and reddish-
gold. A. flavus cultures were identified by observing 
the color of mycelia on culture plate having typical 
lime green or yellow green color of mycelia as 
described by Fakruddin et al., 16 

Microscopic Characteristics 

The A. flavus Isolates To ascertain their precise 
identification, the microscopic characteristics 
(conidiophores, vesicles, mentula, phialides, and 
conidia) of these isolates were also examined show 
in Figure 1 Microscopic examination showed that, 
hyphae are hyaline and septate, and the conidia 
produce thick mycelial mats while the conidiophores 
are rough and colorless, phialides are arranged in one 
and two rows. The conidiophores were uncolored, 
thick walled, and coarsely roughened or pitted and 
were vesicle bearing. Their diameter ranged between 
800 and 1200 µm. The vesicles were sub globose in 
some isolates and globose in others and were also 
variable in diameter, ranging between 1800 and 2000 
µm. The cells were either uniseriate or biseriate or 
both. For biseriate cells, the phialides were borne on 
the metals, and, in uniseriate cells, they were attached 
directly to the vesicles. The metulae covered nearly 
the entire surface of the vesicles and radiated from the 
vesicles in all directions. The conidia were globose 
with thin walls, which were slightly roughened. 
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All previous morphological features are related to 
Aspergillus flavus and agree with Rodrigus et al.17. 
microscopy and culture remain commonly used and 
essential tools 18. Some changes of Diagnose Procedure 
can enhance the value of these traditional tools, and 
give first diagnose by microscopic examinations; by 
recognizing atypical variants of common aspergilli 
can improve the laboratory’s contribution to rapid 
diagnosis. 

 
Figure (1 ) : Microscopic characteristics of A. 

flavus isolates 40× objective of the Biological Light 
Microscope. 

Plate the fungi Aspergillus flavus in media 
(YES+P)

The result show A. flavus in media yeast extract 
with peptone ,high media Consumed over the days 
matched by an increase in fungal size ,that mean 
increase in product of metabolic that contain AFs . that 
agree with Payne and Hagler, 19, increased mycelial 
growth is generally associated with increased toxin 
production .Require an efficient extraction step. 

The detection and quantification of aflatoxins .

Require an efficient extraction step. Aflatoxins 
are generally soluble in polar protic solvents such 

as chloroform. Thus, the extraction of aflatoxins 
20. This study results shown many of secondary 
metabolic produce from A. flavus when emigrations 
in Preparative thin layer chromatography (PTLC) 
(figure. 2), 

 
Figure (2 ): Retention factor (Rf) of the aflatoxins in 

PTLC with different aflatoxins 

 (AFB1,AFB2 and another secondary metabolic 
of fungi ). 

Depended on the chromatography shows a 
characteristic profile with no interference in the 
retention factor (Rf) was of the aflatoxins . Develop 
plate 50 minutes or until aflatoxins reach Rf 0.4-
0.7. remove from tank, evaporate solvent at room 
temperature and view under long wave UV lamp in 
a viewing chamber. Observe pattern of 9 florescent 
spots (Figure.2). All strain of A. flavus product AFB1 
except 3,4 figure (2): . The results of retention factor 
(Rf) were of the aflatoxins (AFB1:0.7, AFB2:0.6, 
AFG1:0.5, AFG2:0.35) and good separation indicating 
the good specificity and selectivity of the method. 
The results agree with Castro and Vargas, 21 who 
found chromatogram shows retention factor (Rf) 
of the aflatoxins (AFB1:0.7, AFB2:0.6, AFG1:0.5, 
AFG2:0.35).
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RF  
Table (1): The retention factor (RF) volume of the aflatoxin in PTLC. 

No.of spot Distance spot Distance solvent Rf Type of spot depended on RF

spot1 12 cm 17 cm 0.7 AFB1

Spot2 11 cm 17 cm 0.6 AFB2

Spot3 8.5 cm 17 cm 0.5 AFG1

Spot4 6 cm 17 cm 0.35 AFG2

Cut spot of the aflatoxins (AFB1) depended on 
RF factor in PTLC after that dissolved measurer in 
UV spectrophotometer for chose strain that product 
high concentration of aflatoxin B1. AFB1 have 
absorption maxima at 362 nm 23. AFB1 measured by 
a UV-detector at 360 ml 22. A spot that cut from PTLC 

dissolved in chloroform solvent and measurer UV 
spectrophotometer AFB1 have absorption maxima 
at 362 nm 24. The results shown the outweigh strain 
9 to produce AFB1 comparing with another isolated 
strains (table 2) , this strain (strain 9) which used to 
produce AFB1 for test of cytogenetic in this study. 

Table 2: Results measurer UV spectrophotometer of AFB1 362 nm . 

Strain no. 1 2 3 4 5 6 7 8 9 10

O.D 360 0.065 0.008 0.0 0.0 0.029 0.045 0.006 0.055 0.17 0.018

The study find the strain 9 have high production 
of aflatoxin b1 and mycelial wight.that agree with 
20 .because increased mycelial growth is generally 
associated with increased toxin production, mycelial 
growth may increase the AFB1 production capacity. 
That result associated aflatoxin b1 production as 
secondary metabolic so when increase mycelial 
of fungi that mean increase the product secondary 
metabolic and aflatoxin b1 just secondary metabolic 
from  A. flavus  .

·	 Production AFB1 from strain 9 .

The results as shown in figure.(3) production 
of aflatoxin B1 as a bar line. Show retention factor 
(Rf) (in strain 9 only) of the aflatoxins in PTLC and 
show different aflatoxins (AFB1, AFB2 and another 
secondary metabolic of fungi) after that cut line we 
cut only (RF 0.7) as shown in (figure 3) and dissolved 
in solvent and measure concentration by HPLC as 
shown in (Figure 4).
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  Figure (3 ) production aflatoxin b1 from strain 9 in PTLC. 

  
  Figure (4 ) : HPLC measure stander of aflatoxin b1 . 

Conclusion 

The tests that detect mycotoxins in the market 
must be increased and reduced before reaching the 
final consumer, as they are in such high proportions 
that they can cause cancer. In cases of necessity, 

the necessary methods must be followed to reduce 
or reduce the harmful effect of aflatoxin, especially 
aflatoxin B1. PTLC It is reliable as it is a good and 
reliable method for separating compounds and toxins. 
It is necessary to study the other compounds that the 
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Aspergillus fungus secretes, as they are likely to cause 
harms more dangerous than aflatoxin B1.
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