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ABSTRACT 

 
Aflatoxins are secondary fungal metabolites with carcinogenic potential and physical deformities, particularly 
with the effect on suppressor gene P 53. From this group of toxins, aflatoxin B1, through contamination of 
animal feed to some species of Aspergillus, most notably, species are flavus and parasiticus, can be converted 
to aflatoxin M1 in milk. Elimination of aflatoxin contamination in the corn infested by Tymarazn and citric acid 
can reduce the contamination of animal feed and food products. Decontamination in the corn contaminated 
with aflatoxin, by ozone treatment and citric acid, can reduce contamination of animal feed and food products. 
HPLC with immunoaffinity column was used in the measurement from aflatoxin, but ozone in 3 levels with 3 
replications with citric acid (1N) has done, and we determine its optimum value, then the effect of citric acid - 
ozone was studied. Results showed that the fungi Aspergillus flavus and parasiticus aflatoxin in corn 
contaminated equals 73.124 ppm, and the amount of aflatoxin in a sample with citric acid ppm 57.83, the 
amount of aflatoxin in the sample by ozone disinfection with 80.07 PPM, and the amount of aflatoxin in the 
ozone disinfection and citric acid equivalent to 71.77 ppm that in samples treated with citric acid and ozone 
disinfection and ozone disinfection with citric acid reduced aflatoxin M1 in milk, respectively, 33, 36, 38 
percent REPORTS were followed. KEYWORDS: Aflatoxin, Citric Acid, Ozone, Milk. 
 

1. INTRODUCTION 
 

   Aflatoxins are highly toxic, mutagenic, teratogenic and carcinogenic compounds. Aflatoxins are a group 
of mycotoxines that are produced by three species of Aspergillus-Aspergillus flavus, Aspergillus parasiticus, and 
the rare Aspergillus nomius-which contaminate plants and plant products. Aflatoxins, and particularly aflatoxin 
B1 (AfB1), which are mainly produced by Aspergillus fungi, can occur in a wide variety of foods of vegetable 
origin, mostly in cereals and nuts. When AfB1 is ingested by lactating animals, part of it is metabolized and 
excreted with their milk as its hydroxylated metabolite aflatoxin M1 (AfM1). Milk has the greatest 
demonstrated potential for introducing AFM1 into the human diet. Evidence of potential hazardous human 
exposure to AFM1 through milk and milk products has been shown in several studies (Sassahara et al., 2005; 
Unusan, 2006). The consumption of milk and milk products by the human consumption is quite high,  
particularly among infants and young children, thereby increasing the risk of exposure to AFM1 (Kim et al., 
2000; Galvano et al., 2001). Because of hepatotoxic and carcinogenic activities of AfM1, the World Health 
Organisation changed its classification from group 2 to group 1 (IARC, 2002). The maximum level of AfM1 in 
raw milk, heat-treated milk and milk for the manufacture of milk based products was set at 0.05 lg/kg 
(European Commission Regulation., 2006). 
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High performance liquid chromatography with fluorimetric detection after immunoaffinity column (IAC) 

the reference method used for the determination of AfM1 in milk (ISO, 1998). Liquid chromatography/tandem 
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spectrometry is also used for AfM1 determination in milk as a confirmatory method (Cavaliere, Foglia, Pastorini, 
Samperi, & Lagana, 2004; Chen, Li, & Peng, 2005). For rapid detection of AfM1 during milk treatment screening  
tests were developed which use simple equipment and are usually immunochemistry based. Different formats 
were developed such as a flow-injection immunoassay with amperometric detection (Badea et al., 2004) and an 
electrochemical immunosensor based on screen-printed electrodes (Micheli, Grecco, Badea, Moscone, & 
Palleschi, 2005).  

        In particular, degradation of aflatoxin has been carried out in three main categories, viz. physical, 
chemical and biological method. Chemical detoxification of afllatoxins are acid, alkalin, Bisulfite, hypochlorite, 
ammoniation treatment and ozonation. The overall objective of this research was to determine the influence of 
ozone in gas form with citric acid treatment on reduce afltoxin in cow milk. 
 

2. MATERIALS AND METHODS 
 

An experimental setup for ozone application consisting of an ozone generator, monitor-controller and ozone 
detector was obtained from Ozoneab Company Inc., Iran (http:/ /www.ozoneab.com under the license of Tech 
Trade International, Australia). Ozone in form of gas was generated using a laboratory corona discharge ozone 
generator (Model AS – 1200 M) from purified extra dry oxygen feed gas. The output of the generator was 8 g/h. 
The amount of ozone in the fumigation chamber was controlled by a monitor-controller having a plug-in sensor 
on board which is changed for different ranges of ozone concentration. A wheel in the monitor-controller allows 
controlling the concentration in a selected range. The ozone monitor was placed outside the treatmen t chamber 
and the fan of the ozone monitor draws the air from inside the chamber. An incubation chamber having a 50 l 
volume was used for ozone treatment. The ozone concentration was measured by a portable ozone detector 
(Model OZO21ZX) in the range between 0 and 10 ppm with the accuracy of 0.01. An ozone detector and a small 
pivoting fan powered by a 12 V DC motor for better contacting the ozonated air and the date samples were 
placed in the polyethylene basket prior of transferring to the chamber.   

3. METHODOLOGY 
3.1 Project Design 

First pure cultures of Aspergillus flavus and Aspergillus parasiticus by incubation for 48 hours in sterile culture 
incubator with a temperature of 20-25C was  prepared. The value of 2kg corn with Aspergillus strains were incubated 
infected. Vessels containing contaminated corn sample chamber Chamber growth in Gross humidity and temperature 
conditions favorable for aflatoxin production (C 30 and 95% moisture) was placed.  100 g of corn contaminated with ozone 
in order to examine the effects of four treatments, citric acid, control the combination of ozone and citric acid were 
weighing the effect of citric acid, corn samples were immersed in a solution of citric acid 2N. Then the corn samples treated 
with citric acid in plastic and stored in the freezer. 

The dual effect of ozone and citric acid on maize samples contaminated corn samples immersed in a solution of citric 
acid with a concentration of 5 ppm ozone were affected 1N. Methods to measure aflatoxin G1, and B1 to measure 
aflatoxin in corn, and M1 and M2 in milk by HPLC with a column of immunoassay was used. (5,7) For tests on 
samples, First 5.12 ml of liquid milk taken to the appropriate test tube, And then around 1000 rpm for 10 min 
and was centrifuged twice in succession. Then fat layer was separated from the milk and skim milk that was 
used for later testing. Then 20 ml of PBS solution completely passed through the column Aymynvasy Aflatoxin 
M1 was then 20 mL of skim milk, and the solution was passed through the column from the column with 1 to 2 
drops per second columns were collected from the upper column filled with water and then 10 ml of isolation 
solution and 1 to 2 drops per second speed in clean glass vials were collected. The second time with the air 
exiting the vial was then 1 ml of this column Stowe Nytryl speed 1 to 2 drops every 2 to 3 seconds passed, and 
5/1 ml of this solution were collected. The vials in the vapor Nytrvzh at 40 ° C and dried in a reconstruction of 
Aflatoxin M1 ml mobile phase and 200 microliters of this solution to a final solution was injected into the HPLC. 
 
3.2 Statistical Analysis   

The statistical analysis of completely randomized design and compared according to Duncan test (Duncan's) Multiple 
Range Test to check four control, ozone, citric acid and ozone + citric acid in four replicates in milk samples from rotating 
with four replicates (four cows that ate the barge two treatments) was used. 

 
4. RESULTS AND DISCUSSION 

 
          In examining the level of aflatoxin in corn, most of the aflatoxin type B1, and then the G1, B2, and their findings 
showed that Mendez - Albores match in 2005. Aflatoxin B1-related treatments most effective in reducing ozone and the 
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ozone and ozone + ozone + citric acid is citric acid and citric acid treatments to control a significant difference (P <0.05) 
showed the two treatments, while ozone and ozone + citric acid did not show significant differences over time. 

 

 
Fig. 1. Levels of Aflatoxin B1 in different treatments 

 
Greatest impact in reducing the aflatoxin G1 + citric acid was treated with ozone and ozone-treated and treated with citric 
acid, citric acid had a greater influence and control between the three treatments with significant differences in the level 
0.05 there.  

 
 

Fig. 2. Levels of Aflatoxin G1 in different treatments 
 

The ozone treatment was most effective in reducing aflatoxin B2 and the second order effect of citric acid, citric acid, 
ozone, and the treatment effect was observed between the three treatments with significant differences in the level 0.05 but 
there were differences between the three treatment There was significant. 
 

 
Fig. 3. Levels of Aflatoxin B2 in different treatments 

 
In examining the effects of three treatments on aflatoxin total ozone + citric acid accounted for the 

Tested in a completely randomized design according to Duncan test Duncan's Multiple Range Test at the four 
(Treat 1 control, Treat 2, citric acid, Treat 3 ozone + citric acid, Treat 4 ozone) and the confidence level 0.05 
the total reduction of aflatoxin among all three treatments are significantly different with control. 
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Fig. 4. Total Aflatoxin levels in different treatments 

 
Favorable treatment (ozone + citric acid) and control treatment in milk samples based on the battalion and 

Tukey test were compared. Ozone treatment, M1 citric acid in milk aflatoxin levels of 2.31 to 1.3 decreases. T 
value 100.90 and 380.74 for the citric acid to control ozone + indicate significant differences at p <0.01 . 

 

 
Fig. 5. Levels of Aflatoxin M1 in different treatments 

 
Effect of ozone treatment in 2M + citric acid on aflatoxin contamination level of 26 in the control Byangrkahsh 
3.1 is. T value 50.95 and 208.15 for the citric acid to control ozone + indicate is significant differences at p 
<0.01 .  

 
Fig. 6. Levels of aflatoxin M2 in different treatments 

 
5. CONCLUSIONS 

 
Evaluate Aflatoxin M1 and M2, in raw milk, numerous studies have been conducted in Iran and around the 

Which amount of pollution, seasonal factors and the type of livestock or livestock industry, such as collection 
been attributed, including the review of quarterly Aflatoxin M1, in raw milk 15 Milk Industries plant in Iran 
Crest, 1386 ) cited. But efforts to reduce aflatoxin M1 in milk using treatments such as Bentonite B1Which 
percent in the amount of aflatoxin M1 in milk makes the milk composition comprising fat, protein, lactose and 
affects (Mohsen Borji, 1386) and also to reduce aflatoxin contamination of corn contaminated by ammonia (Safa 
1384) is an example of aflatoxin B1 in corn has been trying to eliminate.The use of citric acid decreased 86 
Aflatoxin B1 is included (Mendes-Albores, 2005). The study was conducted according to the sample and its use 
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feed contaminated with aflatoxin M1 levels in milk 02/31 ppb, which is causing high levels of pollution that affect 
ozone treatment and citric acid contamination of corn samples The 86 percent reduction in aflatoxin B1 in the 
acid treatment and the use of ozone and ozone affect the interaction of citric acid and 90 percent reduction in 
consumption of contaminated corn causes corn contaminated with aflatoxin M1 levels of mutagenicity was in 
02/31 to 1/3 that according to FDA limits aflatoxin M1 in milk 5/0 - 05/0 ppb level in the front 1/3 ppb difference 
but it has Natural contamination of corn fed to livestock with not so much corn and consequently Aflatoxin M1 
contamination in milk, compared to 02/31 is significantly less affected by ozone treatment and citric acid to milk 
contamination of aflatoxin M1 less, I will. Despite Iran's standards limit the amount of aflatoxin B1 and 30 - 50 
ppb limit of Aflatoxin M1 in milk, finds the study indicate a drastic reduction of aflatoxin M1 in milk. 
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