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ABSTRACT

The fungi  Aspergillus flavus are capable of producing toxic metabolites, such as aflatoxin, that is one of the 
most important human carcinogens, according to the “International Agency for Research on Cancer”. The aim 
of this study was to compare the effect of electron beam irradiation on degradation of aflatoxin B1 present in 
laboratorial residues with a dose of 0 kGy and 5.0 kGy. The fungi were cultivated in potato dextrose agar (PDA) 
for 7 days and transferred to a coconut agar medium, incubated at a temperature of 25 ºC for 14 days to produce 
the laboratorial wastes (coconut agar) containing aflatoxins. The samples were conditioned in petri dish for 
radiation treatment of contaminated material and processed in the Electron Accelerator with 0 kGy and 5.0 kGy. 
Aflatoxin B1 was extracted with chloroform and separated on a thin layer chromatography plate (TLC) with 
chloroform: acetone (9:1). All the control and irradiated samples were analyzed in a Shimadzu Densitometer. 
The detection limit of this methodology is 0.1 µg kg-1. The results indicate that the irradiated samples had a 
reduction of 75.49 % in the analyzed dose.  

1. INTRODUCTION

The moulds Aspergillus flavus and Aspergillus parasiticus are important pathogens of crops, 
because they produce aflatoxins [1]. There are four naturally aflatoxins, B1, B2, G1 and G2 and 
the aflatoxin B1 is considered one of the most important hepatocarcinogens by “International 
Agency for Research on Cancer”, being classified on group 1. Aflatoxin is a secondary fungal 
metabolism,  and  is considered  one  of  the  most  important  human  carcinogens  [2,3,4]. 
Aflatoxins  are  bifuranocumarin  mycotoxins  and appear  fluorescent  under  ultraviolet  light 
[5,6]. The letter “B” and “G” refer to the blue and green fluorescent produced by aflatoxins 
B1, B2, G1 and G2 under UV light, and the numbers “1” and “2” show the major and minor 
compounds [7].  Aflatoxins  are  the most  important  mycotoxins  and are  produced by four 
species of fungi of the genus  Aspergillus. These species are  Aspergillus flavus,  Aspergillus  
parasiticus,  Aspergillus nomius and  Aspergillus pseudotamarii,  but only  A. flavus and  A. 
parasiticus has economic importance because of the large capacity to develop in areas of high 
temperatures  and  low humidity  contaminating  many  kinds  of  food,  showing  affinity  for 
grains and oilseeds [8,9,10]. The present study has been conducted to investigate the efficacy 
of electron beams for reducing aflatoxin B1 in coconut agar residues.  
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2. MATERIAL AND METHODS

2.1. Samples

The strains of Aspergillus flavus were collected from the Mycotoxins Laboratory of ICB II-
USP and were inoculated on to coconut agar medium and incubated for 7 days at 25 °C.

2.2. Irradiation

The  samples  were  treated  with Electron  Accelerator, a  Dynamitron  Machine  (Radiation 
Dynamics Co. model JOB, New York, USA), with 1.5 MeV energy, current of 7.1 mA, scan 
100 cm and support speed 3.36 m min with a dose of 5.0 kGy and dose rate of 11.2 kGy s-1. A 
control group (0 kGy) was analyzed to confirm the aflatoxin B1 presence. A Red Perpex-
batch HL (640 nm) dosimeter was used.

2.3. Extraction

Aliquot of 10 g of the sample was transferred to a beaker and 30 mL of chloroform was 
added. The mixture was macerated, filtered through filter paper and the chloroform extracts 
were dried and collected using a water bath.  The dry extract was solubilized in 200 μL of 
chloroform and chromatographed as described by Lin and Dianese (1976) [11]. 

2.4. Determination of Aflatoxins

A thin layer chromatographic (TLC) method was used for qualitative estimation of aflatoxin 
B1 [12]. 

2.5. Quantification of aflatoxins

The aflatoxins were quantified in a Shimadzu Densitometer CS-9000 with a detection limit of 
0.1 µg kg-1 in the Laboratory of Chemical and Natural Products of Pharmacology of Instituto 
Biológico, São Paulo.

2.6. Statistical analysis

All data were subjected to T test (p < 0.05) using GraphPad Prism 5 software. 

3. RESULTS AND DISCUSSION

In this study, the effect of electron beam irradiation was showed in Table 1. According to 
statistical analysis, significant difference was observed between the control sample (0 kGy) 
and the irradiated sample. 
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Table 1. Effects of electron-beam irradiation in coconut agar residue.

Samples
Control Group (0 kGy)

μg kg-1
Irradiated Group (5.0 kGy)

μg kg-1

1 26.40 a 7.93 b

2 36.11 a 8.76 b

3 27.79 a 7.18 b

4 33.84 a 7.31 b

5 36.92 a 8.60 b

6 22.38 a 8.08 b

7 41.51 a 8.99 b

8 38.69 a 7.79 b

Average 32.96 a 8.08 b

SD* 6.70 0.66
              a,b Different superscript letters means significant difference (p < 0.05)
              * Standard Deviation
                

The result of the quantification indicates that the treatment of coconut agar residues with 
electron beam irradiation destroyed 75.49 % of the aflatoxin B1. Prado (2003) [13] observed a 
destruction of 69-74 % with doses of 15 kGy, 20 kGy, 25 kGy and 30 kGy in peanut. In a 
study carried out by Aziz and Youssef (2002) [14] it was observed a reduction of aflatoxin B1 

to not detectable levels in peanut, yellow corn, wheat and cotton seed meal, with a dose of 20 
kGy, indicating  that  this  dose was sufficient  to  destroy this  toxin in  these products.  The 
irradiation  of  corn  with  a  dose  of  10  kGy was  efficient  to  destroy  aflatoxin  B1 and  B2 

completely [15]. The irradiation with 4.0 kGy of chick-peas and groundnut seeds destroyed 
approximately  61  to  67  % of  aflatoxin  B1,  whereas  application  of  6.0  kGy results  in  a 
reduction of 74.3 to 76.7 % of aflatoxin B1 [16].  Farag et  al.  (1995) [17] found that the 
gamma rays at 20 kGy were not effective in destroying completely the aflatoxins, reaching 83 
% of reduction.

4. CONCLUSION

From above research results, the authors concluded that the electron beam treatment with 5.0 
kGy was able to reduce the aflatoxin B1 present in coconut agar medium. 
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