
 DETERMINATION OF AFLATOXIN M1 
CONCENTRATIONS IN FULL-FAT COW’S UHT MILK 

SOLD FOR CONSUMPTION IN NAJRAN-SAUDI 
REGARDING ITS PUBLIC HEALTH SIGNIFICANCE* 

 

Medhat I.M. Abdallah1; Mohamed S. Bazalou2  

and Mohamed Z. Al-Julaifi3 

 

*This study was supported by Deanship of Scientific Research Najran University   

(Research Code No.: NU 67/11) 
1 Associated Professor of Microbiology at Medical Laboratory Technology (MLT) 

Program, Department of Applied Medical Science, Community College (NCC), 

Najran University (NU), Najran, Kingdom of Saudi Arabia. 
2 Senior of Veterinary Specialist and food Inspector at Damietta Sea' Port Lab; 

Researcher (Ph.D.) in Biochemistry. Also, A Staff Member in Toxins, Hormones 

and Drugs Residues Lab at Ministry of Agriculture, Riyadh, Kingdom of Saudi 

Arabia. 
3 Professor of Science, Molecular, Biotechnology and National Director of Project 

(UTF/SAU/035/SAU) Improving Animal Disease and Vaccine Production in the 

Kingdom of Saudi Arabia between Saudi Arabia and FAO. Also The General 

Director of Veterinary Laboratories Department at Ministry of Agriculture, Riyadh, 

Kingdom of Saudi Arabia. 

ABSTRACT 

This study aimed to evaluate the concentrations of aflatoxin M1 in full 
fat, cow's UHT milk solid in Najran–Saudi Arabia with regard to its 
public heath significance. 96 samples of different brands full fat, cow's 

UHT milk were randomly punched from different supermarkets at Najran 
city during the period of September 2011 to January 2012. The samples 

were examined for AFM1 using the competitive enzyme-linked 
immunosorbent assay (ELISA), AFM1 residues were detected in 79 
samples (82.30% of total). The minimum concentration was 0.01, the 

maximum concentration was 0.19 and the mean value was 0.058±0.0053 

g/L-1. Data also indicated that AFM1 residues concentrations detected 

in all the positive samples were below the tolerated level of AFM1. So it 
could be concluded that contamination of AFM1 in dairy products 

marketed in Najran city does not appear to be serious public health 
problem at the moment. 
___________________________________________________________ 
1 Senior Researcher of Food Inspection at Damietta Sea' Port Lab, Reference Laboratory for Safety Analysis of Food f rom 
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INTRODUCTION 
Good health starts with good nutrition and good nutrition can 

protect against diseases later in life. Liquid milk is a common health 
drink consumed by people of all age groups especially children. A large 

population in our countries depends on milk from local suppliers. Milk is 
a product of biological evolution, its role in human nutrition is well 
known and its biochemical complex which appears to be the only 

material to function solely as a source of food. The complements of 
proteins in milk are ideal in quality and balance to satisfy human amino 

acid requirements. Confirmation of this nutritive image is the widespread 
use of milk and milk products as a part of the daily diet of peoples in the 
highly developed countries. As a consequence, such societies enjoy 

almost complete freedom from nutritional disease among infants, 
children, young and adults. In contrast, the underdeveloped areas of the 

world have a primitive or nonexistent milk supply and have numerous 
inhabitants suffering from nutrient deficiencies, especially infants and 
children (Cashman 2002 and Hoppe et al. 2006). 

Human health is highly attractive world, so food safety remains 
a major challenge to food producers and to legislators endeavoring to 

adequate consumer protection. Both man and animals live under a certain 
degree of “biological hazard” from natural toxicants that occur in food 
and foodstuffs (Allam et al. 1999-a; 1999-b & 2002 and Abdelhamid et 

al. 2002). 
Naturally occurring toxins such as mycotoxins pose intense 

challenges to food safety widespread in many countries, especially in 
tropical and subtropical regions where temperature and humidity 
conditions are optimum for growth of moulds and toxins production, so 

they are found in a wide variety of agricultural products (such as corn, 
wheat, soybean, barley and rice) (FAO (1991), and animal foods as well 

as meat products, milk products including ultra-high treated (UHT) milk 
and as a result of carry-over from contaminated animal feed (Blunden et 

al. 1991; Moustafa 1994; Adams & Moss 1995; Orriss 1997; Sayed et 

al. 2000; Takahashi-Ando et al. 2004; Cavaliere et al. 2006 and 
Trucksess et al. 2006). Mycotoxins contamination of food and feeds 

remains a worldwide problem, the United Nation Food and Agriculture 
Organization (FAO) has estimated that up to 25% of the world’s food 
crops are significantly contaminated with mycotoxins (Jelinek et al. 

1989; Smith et al. 1994 and WHO 1999). Mycotoxins are unavoidable 
food contaminants even when good agricultural practices are applied. 
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Crop transfers through international trade have made aflatoxins 
contaminated food a worldwide problem (Sherif 2003). 

Nowadays the main mycotoxins of interest are aflatoxins, 
ochratoxins, trichothecenes, zearalenone, fumonisins, ergot alkaloids and 

deoxynivalenol (Hussein & Brasel 2001; Bhat & Vasanthi 2003 and 
Cleveland et al. 2003). Aflatoxins (AFs) are a group of polyketide-
derived furanocoumarins, with at least 16 structurally related toxins that 

have been characterized, these toxins are produced by a number of 
different Aspergillus species (CAST 1989; FAO 1991; Abdelhamid et 

al. 1993; Goto et al. 1996; Klich et al. 2000; Ito et al. 2001 and 
Peterson et al. 2001). However, in the agriculture commodities, they are 
primarily produced by Aspergillus flavus; Aspergillus parasiticus and 

Aspergillus nomius (Moss 1998; Galvano et al. 2001; Creppy 2002 and 
Oliveira & Ferraz2007). There are four major categories of AFs (AFB1, 

AFB2, AFG1 & AFG2) all of which occur naturally (Anonymous 1998) 
and according to the research by joint (FAO/WHO 1996) AFB1 is 
usually predominant of mould producing compounds and the most toxic 

of the four categories (Bhat & Miller 1991 and Brera et al. 1998). 
Meanwhile, AFB1 and AFB2 have assumed the biosynthetic precursor of 

the other significant members of aflatoxins family (Dutton et al. 1985), 
M1 and M2 are 4-hydroxy derivatives of AFB1 and AFB2 respectively 

(Chifiriuc et al. 2010). Several research workers reported that there is a 

linear relationship between the amount of AFM1 in milk and AFB1 in 
feed which is consumed by dairy cattle (Bakirci 2001). The half-time of 

AFMl in milk is relatively short, if the intake of AFBl ceases, AFMl 
levels in milk are reduced by about 50% within 25-36 hours (FAO/WHO 
1996) while, decrease to an untraceable level within 72 hours after 

removal of contaminated source (Rahimi & Karim 2008). In fact, 
AFM1 has a high affinity for casein (Brackett & Marth 1982; Galvano 

et al. 1998; Baskaya et al. 2006 and Barbiroli et al. 2007) and can be 
detected in milk through 12-24 hours as a direct result of ingestion of 
food contaminated with aflatoxin B1 by many mammals including dairy 

cattle and humans (Stoloff 1977 and Ghazani 2009). The conversion rate 
of aflatoxin B1 to aflatoxin M1 present in milk ranges between 0.5% and 

5%, yet values as high as 6% have been reported by Pipet (1998). 
AFM1 recognized as milk toxin exhibits, carcinogenic (IARC 

2002), genotoxic (Lafont et al. 1989) and cytotoxic effects (Neal et al. 

1998). AFB1 and AFM1 have been classified by the International 
Agency for Research on Cancer as human carcinogens class 1A 

(carcinogen) and 2B (probable carcinogen) respectively (IARC 2002), 
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because of their potential risks and also to minimize their hazard, the 
World Health Organization recommends the reduction in its consumption 

to a minimum, because there is still not enough information available to 
establish a tolerable exposure level (WHO 2002). Fortunately, AFM1 

has been found to be about 10 times less carcinogenic than AFB1 
(Lafont et al. 1989). Researchers from US Division of Epidemiology 
and Surveillance have articulated that the ingestion of mycotoxin-

contaminated animal-based food products could pose a concern to public 
health (Hollinger & Ekperigin 1999). 

AFM1 is relatively stable in raw and processed milk products, 
pasteurization, sterilization and ultra-high-temperature (UHT) treatment 
or processing result in negligible destruction of AFM1 (Galvano et al. 

1996; Yaroglu et al. 2005 and Unusan 2006). It has been reported that 
AFM1 was a resistant to thermal inactivation during food processing for 

procedures such as pasteurization and autoclaving (Bakirci 2001) and 
Park (2002). This toxin was found in foods in spite of disappearing 
fungal organisms (Macdonald & Castle 1996). 

To secure safety of foodstuffs, regular monitoring of mycotoxins 
is necessary and for this purpose the following work is to provide a 

qualitative overview about aflatoxin M1 residues in marked UHT milk at 
Najran city, Saudi Arabia. 

MATERIAL AND METHODS 
Sampling: 

A total of 96 samples of different brands full-fat cow's UHT 

milk, were randomly purchased from different supermarkets in various 
districts of Najran city in the period from September 2011 to January  
2012. The samples were labeled, collected and transported to the 

laboratory in an insulated container at about 4°C and analyzed before 
their expiration dates exceeded. 

Methods: 

The samples were examined for AFM1 using the competitive 
enzyme-linked immunosorbent assay (ELISA), (RIDASCREEN 

Aflatoxin M1, R-Biopharm) test kits and the procedures were as 
described by Biopharm and  Gmb (1999). This method is quick, reliable 

and cost effective for estimation of AFM1 and has been included in the 
official collection of test procedures by the German Federal Board of 
Health. All UHT milk samples were prepared and defattened using the  

method outlined in the ELISA kits, as briefly described. The 

mean lower detection limit of RIDASCREEN® AFM1 test is 0.01 g/L1 

for milk. 

43                                                         Egypt . J. of Appl. Sci., 27 (3) 2012 



Statistical analysis: 

Analysis of data was performed according statistical 

programmed of SPSS (1997). 

RESULTS AND DISCUSSION 
Data outlined in table, 1 and 2 showed the analysis of 96 

samples of commercial UHT whole milk, AFM1 residues were detected 
in 79 samples  (82.30%) of total  in different levels as showed in table, 

(2) with the mean value 0.058±0.0053 g/L-1. Whereas, all the positive 
samples were below the limit permitted by SASO (1996). Moreover, 17 

samples  (17.70%) total of UHT whole milk samples were not contain 
AFM1as recorded in table, (1). 

 
Table, (1): Occurrence and frequency distribution of examined “UHT 

milk” samples based on their AFM1 concentration (n=96): 

Mean ± SE Max. Min. 
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distribution of 
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Full-fat cow’s UHT 
milk examined samples 

> 0.20 < 0.20 

0.058±0.0053 0.19 0.01 

00.00 79.00 79.00 17.00 Number 

00.00% 82.30% 82.30% 17.70% Percentage  

*According to SASO (1996) 
 

Table, (2): Occurrence and frequency distribution of positive examined 

“UHT milk” samples based on their AFM1 concentration 

(n=79): 

Range of AFM1(g/L-1) No. of positive samples Percentage* 

0.01 - 0.04 24 30.38% 

0.05 - 0.09 30 37.97% 

0.10 - 0.14 19 24.05% 

0.15 - 0.19 06 07.60% 

Detected 79 100.00% 

*According to 0.2 g/L-1 limit; N0. 79 x < 0.20 (100%) 
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A number of countries particularly developing ones, have 
established acceptance levels for AFM1, from 0.05 ppb in most European 

countries to 0.5 ppb in the United States, (Van Egmond 1989). (Chen & 
Gao 1993 and Van Egmond 1995) have reported that in case of AFM1 

in liquid milk, regulatory limits throughout the world are influenced by 
economic considerations, degree of development and may vary from one 
country to another, the Saudi Arabia Standard Organization has laid 

down the limit for total aflatoxins in liquid milk and its products (except 

dried milk) as 0.2 g/L-1, and for infants and children foods as 0.05 

g/kg-1, (SASO 1996 and Gulf Standard 1997). 
As far as we knew, no available information dealing with the 

occurrence of AFM1 in UHT milk in Saudi Arabia. Elsewhere, nearly 
similar findings were reported by Martins & Martins (2000); Roussi et 

al. (2002) and López et al. (2003). While, higher prevalence was 
revealed by Kamkar  (2008); Tekinşen & Eken (2008); Gundinc & 

Filazi (2009); Atasever et al. (2010) and German et al. (2010). 

Moreover, lower findings were reported by Unusan (2006) and Fallah 

(2010). 

In the light of the above data, it could be noticed that the 
obtained positive results of this study were below the tolerated level of 
AFM1 in UHT milk collected from Najran city, Saudi Arabia, that is may 

be due to locality of  Najran city in the south part of Saudi Arabia with a 
hot climatic to some extent, mostly all over the year. Factors include 

environmental temperature, humidity and moisture content of the feed as 
well as pH, affecting AFM1 production by the mold. Consequently, fungi 
present in haystacks may not easily produce high levels of toxins during 

storage conditions and following the consumption of contaminated feed 
with AFB1, conversion of AFB1 to AFM1 which takes place in the liver 

may not leads to elevated levels of AFM1 in milk (Sassahara et al. 2005 
and Prandini et al. 2009). 

Regarding the public health significance, mycotoxins attract 

worldwide attention because of the significant associated with their 
impact on human health (CTA 1997). Mycotoxins in small amount 

contamination of feed and food is a current problem, however their 
continuous intake even in microdoses can result in their accumulation in 
the human bodies, during a long term consumption which can cause a 

variety of ill human effects ranging from allergic responses to 
immunosuppressive, mutagenic, teratogenic and carcinogenic effects 

especially on the liver, probably underestimates the effect of mycotoxins 
as a cause of human mortality (Varman & Evans 1991; El-Shinawy et 
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al. 1994; Peraica et al. 1999; Pitt 2000; Kocabas & Sekerel 2003; 
Kovacs 2004; Baskaya et al. 2006 and Chifiriuc et al. 2010).Aflatoxin 

B1 and aflatoxin M1 are known as hepatoxins and hepatocarcinogens. 
Their harmful effects in human, especially infants are vital (Qian et al. 

1984 and Chu 1991). In developed countries, aflatoxin contamination 
rarely occurs at levels that cause notable aflatoxicosis in humans. 
Epidemiological studies done in Asia and Africa that have demonstrated 

a positive association between dietary aflatoxins and liver cell cancer 
(FAO/WHO 1996; Haggag et al. 2001; Bhat & Vasanthi 2003 and 

Sherif 2003). Severe aflatoxicosis, a pathological condition caused by 
aflatoxin intake is produced when moderate to high levels of aflatoxins 
are consumed, acute episodes of disease ensue and may include 

hemorrhage, vomiting, abdominal pain, alteration in digestion, absorption 
and/or metabolism of nutrients, stunted growth, pulmonary edema, acute 

liver damage, convulsions, coma, and possibly death with cerebral edema 
and fatty involvement of the liver, kidneys and heart. Chronic 
aflatoxicosis can result from ingestion of low to moderate levels of 

aflatoxins (USFDA 2000). The importance of aflatoxin is emphasized by 
a recent outbreak of aflatoxicosis in Kenya in April 2004 in which 125 

people died (Lewis et al. 2005). 
Synergistic effects may observe as a result from interaction of 

aflatoxins with hepatitis B virus in the etiology of liver cancer and could 

interact with HIV/AIDS (Montesano et al. 1997 and FAO 1997-b & 
2001).  

CONCLUTION AND RECOMMENDATION 
The results of this study indicate that occurrence of aflatoxin M1 

concentrations  in UHT milk samples sold in Najran region were slight, 

probably because of slight to moderate contamination feedstuff  
consumed by the milking cows. It can be concluded that contamination 

of aflatoxin M1 in dairy products marketed in Najran city does not 
appear to be a serious public health problem at the moment, although the 
presence of this toxin in most sample analyzed. However, frequent 

analytical surveillance by food control agencies is highly recommended 
to control the incidence of mycotoxin contamination in Saudi Arabia, 

especially in dairy products. Implementing a food control system, such as 
the Hazard Analysis and Critical Control Point (HACCP) system in the 
food industries (FAO 2001), suggest an efficient means for limiting 

mycotoxin contamination in the Saudi’s food supply. 
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The most effective way of controlling aflatoxin M1 in food 
supply is to reduce contamination of raw material and supplementary 

feedstuffs for dairy cattle with aflatoxin B1. Specific regulation exist in 
many countries (FAO/WHO 1996), and practical programs are being 

developed as the Codex Committee on Food Additives and Contaminants 
has developed, a code of practice for reducing aflatoxin B1 in raw 
materials (Van Egmond et al. 1997). Reduction can be achieved by good 

manufacturing practices and good storage practices. 
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في الحليب البقري كامل الدسم المُعامل  1وكسين إمتقدير تركيزات الأفلات
 السعودية مع بيان الأهمية الصحية-بالحرارة الفائقة المُباع للاستهلاك في نجران

 3محمد بن زيد ناصر الجليفي ،2محمد صالح بزالو ،1مدحت إبراهيم محمد عبدالله 
 

 (NU11/76 جل برقم:عمادة البحث العلمي بجامعة نجران )مس بدعم منتمت هذه الدراسة 
أستتذ م ارتتت كر ايوكوجيوفتتورن متتتن جك تت ات ذا يتتتب ةفاقذجتتكةل ةفاجيتتتبا تستتق ةف كتتتوق ةفاجيتتب ةفذاجيايتتتبا وكيتتب ةفارذاتتت ا  1

 ر ا ب  ركةنا  ركةنا ةفااكوب ةف كجيب ةفس وديب.
ك أقصتتت أن أوي متتتن ةفاتتت  ةفجياتتتكح وج حتتتلأ متتتن محتتتوي صتتتحب ة اميتتتب جاقذجتتتك اي تتت   دايتتت ا ةفجحتتتكحا ةفاقذجتتتت 2

ةفاكر تتن فذحكيتتتي ستتتياب ة اميتتتب اتتتن أصتتتي حيتتتوة نا ا  تتد جحتتتولأ صتتتحب ةفحيتتتوةنا اكوتتت  ةفجحتتتولأ ةف كة يتتتبا 
 ةفري ةا اصكا و ضو جاقذجك ةفساوق وةف كاو  ل وجا ي  ة دويبا و ةكة ةف كة ب ةفس وديبا ةفكي ض.

( فذحستين ة اتكةض UTF/SAU/035/SAUاتديك ةفارتكوا ةفتوا ن  و  وةفذو وفوريت  ةفحيويتب ةفر يأيتب ةف كوق أسذ م 3
ةفحيوة يتتتب وةا ذتتت ا ةفكاتتت ل متتتن ةفااكوتتتب ةف كجيتتتب ةفستتتت وديب ج فذ تتت ون اتتت  ا  اتتتب ة اميتتتب وةف كة تتتبا وةفاتتتديك ةف تتتت ق 

 فاقذجكةل ةفا  ةفجياكحا و ةكة ةف كة ب ةفس وديبا ةفكي ض.
 

فحكي  ة منةفس اب  1فكورف  ن ذوةرد ا دة ة ميذووسين إقأركيل همه ةفدكةسب 
( ةفاُسوق فيسذ ير من ادي ب  ركةن UHTةفجاكح و اي ةفدسق ةفاُ اق ج فحكةكة ةفف أاب  

ذق  وتد  محي إ  يا ل ةفا   ب ةفاكذجاب(ا ELISAج فس وديبا ومفر ج سذقدةق ذا يب ةلإفي ة 
 ي ب  روةأيب ان  69ق  كى  دد 2112ق إفى ي  يك 2111إركة  ةفدكةسب من ةففذكة ان سجذاجك

ذوةرد سقُ   كىدفل ةف ذ أت ا حيلأ UHT ةلاجا ك و اكب ةفدسق ةفا  اي ج فحكةكة ةفف أاب جت ي حك
AFM1  ايوكوركةق فوي فذكا   0.19-0.01( جذكوي ةل ذذكةول جين22‚31 ي ب  % 96من

ذجين أن اسذوي ل  وان   حيب أقكىايوكوركةق فوي فذكا  0.0053±0.058وجاذوسا تدكة 
( ا قفضب ولا ذذر و  ةفحد ة تصى UHT  ل ةفحكي  ةفا اق  من  ي AFM1ةفذكولأ جت 

فاسذ كر ةفاساول جه ان هيأب ةفذاييس ةفاوحد ةفس وديبا وج فذ فن لا ذروي قاوكة  كى صحب ة
همة وتد ذق ا  ترب ةف ذ أت وة هايب ةفصحيب وادى قاوكة وذأثيك   فس وديبامن ادي ب  ركةن ج

من إ ذ ا ان إركة ةل فكاس هاب   س ن وا  ير  أن يُذج  كى صحب ةلإ 1ة ميذووسين إقسُق 
 أتي ذكوثً  ج فساوق ةففاكيب.

 
_________________ 

ج حلأ أوي من محوي صحب ة اميب جاقذجك اي    داي ا ةفجحكحا ةفاقذجك ةفاكر ن فذحكيي سياب ة اميب ان أصي حيوة نا ا  د جحولأ  1
  ري ةا اصك.صحب ةفحيوةنا اكو  ةفجحولأ ةف كة يبا ةف
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