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Abstract: Mycotoxins are secondary metabolites of molds and have adverse effects on humans, animals, and 

crops. Those can cause illnesses and economic losses. Aflatoxin M1 (AFM1) is one of the mycotoxins 

produced from the hydroxylated metabolite of aflatoxin B1 (AFB1). It can be found in milk or milk products 

obtained from livestock that have ingested contaminated feed. In this paper, recent studies were reviewed in 

aflatoxin M1 contamination in milk and milk products in Iran. 
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INTRODUCTION 

Mycotoxins are secondary metabolites of molds 

and have adverse effects on humans, animals, and 

crops that result in illnesses and economic losses 

[1]. AFM1 is a hepatocarcinogen found in milk of 

animals that have consumed feeds contaminated 

with AFB1, the main metabolite produced by fungi 

of the genus Aspergillus in particular A. flavus, A. 

parasiticus and A. nomius [2]. AFM1 remain 

stable after pasteurization, sterilization, 

preparation and storage of various dairy products 

[3]. In the assessment of cancer risk, the infants 

are more exposed to the risk because the milk is a 

major constituent of their diet. Therefore the 

presence of AFM1 in milk and milk products is 

undesirable and a particular risk for human [4]. 

The amount of AFM1 excreted as a percentage of 

AFB1 in feed is usually 1-3%. 12-24h after the 

first AFB1 ingestion, the toxin can be detected in 

the milk. When the intake of AFB1 is stopped, the 

AFM1 concentration in the milk decreases to an 

undetectable level after 72 hours [5]. The  

 

 

 

 

 

contamination of milk and milk products with 

AFM1 display variations according to geography, 

country and season. The pollution level of AFM1 

is differentiated further by hot and cold seasons, 

due to the fact that grass, pasture, weed, and rough 

feeds are found more commonly in spring and 

summer than in winter. At the end of summer, 

greens are consumed more than concentrated feed, 

causing a decreased level of AFM1 in milk and 

milk products [5, 6]. Aflatoxins are highly toxic, 

immunosuppressive, mutagenic, teratogenic, and 

carcinogenic compounds. The main target organ 

for their toxicity and carcinogenicity is the liver. 

Milk and milk products are major nutrient for 

humans, especially children. For this reason, 

AFM1 in milk and dairy products should be 

controlled systematically [5, 7]. In this paper, we 

reviewed recent studies in AFM1 contamination in 

milk and milk products in Iran. 

Occurrence of AFM1 in Milk 

Milk is a key contributor to improving nutrition 

and food security particularly in developing  

 

 

 

countries. Improvements in livestock and dairy 
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technology offer significant promise in reducing 

poverty and malnutrition in the world. However, 

many of the previous studies have indicated the 

presence of AFM1 at high concentrations in dairy 

products. AFM1 distribution in milk is not 

homogeneous. The European Commission (EC) 

has approved a maximum admissible level of 

50ng/l for AFM1 in Milk [8]. Many researchers 

from Iran have carried out studies about the 

incidence of AFM1 in milk (Table 1.). 

Table 1. AFM1 in milk samples 

 

Year Region Technique Sample 
Positive 

samples 

Referen

ce 

1999-2000 Hamedan ELISA 186 Raw Milk 63.97%  [9] 

2003 Shiraz ELISA 
624 Pasteurized 

Milk 
100%  [10] 

2004 

Zanjan, Tehran, Mashhad, Lorestan, 

Khorasan, Khoozest, Kerman, Esfahan, 
Hamedan, Golpaygan, 

Golestan, Gilan, Fars, Az.Sharghi, Az. 

Gharbi 

HPLC 319 Raw Milk 54% 
 [2] 

 

2004-2005 Gonabad ELISA 90 Pasteurized Milk 100%  [11] 

2005 Babol ELISA 
111 Pasteurized and 

UHT Milk 
100%  [12] 

2005 Khoram Abad HPLC 
82 Raw and 

Pasteurized Milk 
69.51%  [13] 

2005 Chahar-Mahal-Bakhtiari ELISA 86 Raw Milk 47.67%  [54] 

2005-2006 Urmia ELISA 72 Pasteurized Milk 100%  [14] 

2006 Babol ELISA 

72 Pasteurized Milk 

 

 

100%  [15] 

2006 Mashhad ELISA 
110 Pasteurized 

Milk 
100%  [16] 

2006 Babol ELISA 120 Raw milk 56.7%  [17] 

2006 Sanandaj ELISA 84 Pasteurized Milk 65.91%  [53] 

2006-2007 Sanandaj ELISA 
257 Raw and 

Pasteurized Milk 
94.48%  [18] 

2007 Tehran ELISA 42Powdered Milk 100% 
[19] 

 

2007 Tehran ELISA 
328 Pasteurized and 

Infant Milk 
96.3%  [20] 

2008 Tabriz ELISA 49 UHT Milk 100%  [21] 

2008 Khorasan ELISA 196 Milk 100%  [22] 

2008-2009 Tehran ELISA 50 Pasteurized Milk 84%  [23] 

2009 
Tehran, Esfahan, Shiraz, Yazd 

 
TLC 91 Pasteurized Milk 72.5% [24] 

2009 Tabriz ELISA 10 Ewe’s Milk 30% [25] 

2009 Ahvaz HPLC 
100 Pasteurized 

Milk 
100%  [26] 

2009 Qom ELISA 
75 Pasteurized  

Milk 
100%  [27] 

2009 Central Part of Iran ELISA 
225 Pasteurized and 

UHT Milk 
67.1% [28] 

2009 Esfahan HPLC 
74 Raw and 

Pasteurized Milk 
85.14%  [29] 

2009-2010 Qazvin ELISA 
2160 Raw Milk 

 
100%  [49] 

2009-2010 Sarab TLC 100 Raw Milk 84%  [50] 

2010 Ardebil ELISA 122 Raw Milk 100%  [30] 

2010 Tehran ELISA 52 UHT milk 100%  [31] 

2010 Kermanshah ELISA 320 Raw Milk 100%  [32] 

2010-2011 Ahvaz ELISA 60 Pasteurized Milk 40%  [33] 

2011 Urmia ELISA 100 Raw Milk 100% 
 

[34] 

2011 Yazd ELISA 
149 Pasteurized and 

UHT Milk 
95.3%  [35] 

2011 Mashhad ELISA 42 Milk Samples 97.6% 
 

 [36] 

2011 Mazandaran ELISA 75 Pasteurized Milk 94.66%  [37] 

2011 Guilan ELISA 90 Raw Milk 65.55%  [38] 

2011 Mashhad ELISA 60 Milk 100%  [39] 

2011 Sari 
HPLC 

ELISA 
136 Breast Milk 

0.7% 

3.7% 
 [55] 

2011-2012 Ilam ELISA 
102 Raw and 42 

Pasteurized Milk 
43.75% 

 

 [51] 

2012 Shush ELISA 
120 Raw Milk from 

cow and buffalo 
69%  [56] 
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Occurrence of AFM1 in Cheese 

Occurrence of AFM1 in cheese can be due to three 

possible causes: (1) AFM1 present in raw milk 

because of carryovers of AFB1 from contaminated 

cow feed to milk, (2) Synthesis of AF (B1, B2, G1 

and G2) by A. flavus and A. parasiticus growing 

on cheese and (3) Occurrence of these toxins in 

dried milk used to enrich the milk which is being 

used in the production of cheese. The incidence of 

positive cheese samples for AFM1 (Table 2) seem 

to be widely variable. The European Commission 

(EC) has approved a maximum admissible level of 

250ng/l for AFM1 in Cheese. 

Table 2. AFM1 in Cheese samples 

 
Year Region Technique Sample Positive samples Reference 

2008 Esfahan and Yazd ELISA 210  76.6  [40] 

2008 Hamedan ELISA 118 70.7%  [52] 

2009 Shahrekord and Esfahan ELISA 70  64.3% [41] 

2009 Tehran, Esfahan,Shiraz,Yazd TLC 72  81.9%  [24] 

2010-2011 Ahvaz ELISA 61  55.73%  [42] 

2011-2012 Iran market ELISA 80  86.3%  [43] 

2011 Guilan ELISA 90  86.66%  [5] 

2012 Shahrekord ELISA 40  40%  [3] 
2012 Rafsanjan ELISA 82  47.6%  [44] 

 

Occurrence of AFM1 in Yoghurt 

Yoghurt has strong medicinal properties. Yoghurt 

is rich in potassium, calcium, protein and B 

vitamins, including B-12. Research shows yoghurt 

strengthens and stabilizes the immune system. 

Many researchers from Iran have carried out 

studies about the incidence of AFM1 in Yoghurt 

(Table 3.). The European Commission (EC) has 

approved a maximum admissible level of 50ng/l 

for AFM1 in yoghurt. 

Table 3. AFM1 in Yoghurt samples 

Year Region Technique Sample Positive 

samples 

Reference 

2009 Mazandaran ELISA 50  100%  [45] 

2009 Qom ELISA 28 100%  [27] 
2009 Tehran, Esfahan, Shiraz, Yazd TLC 68  66.1%  [24] 

2011 Guilan ELISA 60  98.33% 
 

[46] 

2011 Tehran ELISA 100 70%  [57] 

2011-2012 Iran market ELISA 80  80% [43] 

2012 Guilan HPLC 120  100%  [47] 

2012 Shahrekord ELISA 40  35%  [3] 

 

Occurrence of AFM1in Other Milk Products 

Many other milk products such as cream, butter, 

ice cream may contain AFM1. Some surveys 

conducted on the occurrence of AFM1 in milk 

products are reported in Table 4. The European 

Commission (EC) has approved a maximum 

admissible level of 50ng/l for AFM1 in Doogh, 

Ice-cream and Butter. 

Table 4. AFM1 in Other Milk Products 

Year Region Technique Sample Positive 

samples 

Reference 

2009 Tehran,Esfahan, Shiraz, 

Yazd 

TLC 36 Ice-cream  69.4%  
 

 [24] 

2009 Tehran, Esfahan, Shiraz, 

Yazd 

TLC 31 Butter 25.8 [24] 

2010 Tehran HPLC 225 Doogh  100%  [1] 

2011 Guilan ELISA 90 Ice-cream 68.88%  [48] 

2011-

2012 

Iran market ELISA 60 Ice-cream 56.7%  [43] 

2012 Shahrekord ELISA 40 Ice-cream 29%  [3] 

  

15 



 

Journal of Chemical Health Risks 3(3): 13-20, 2013 

ISSN:2251-6719 

 
 

14 

 

CONCLUSION 

Dairy products play a significant role in human 

diet since they are rich sources of bioavailable 

calcium and proteins. The occurrence of AFM1 in 

milk and milk products is a public health concern 

because the International Agency for Research on 

Cancer has classified it in Group 2, a probable 

human carcinogen with a high risk of 

hepatotoxicity and mutagenicity. For this reason, 

milk and dairy products have to be inspected and 

controlled continuously for AFM1 contamination 

and animal feeds should be checked regularly for 

AFB1 and storage conditions of feeds must be 

taken under strict control. 
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