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Background. Aflatoxins are found in various types of food and animal feed. Food contamination with aflatoxin toxin is of
particular importance today. Various studies have reported different prevalence of aflatoxin M1 in animal milk. +erefore, due to
the importance of this toxin, its role in health, and lack of general statistics about it worldwide, the present study aimed to
determine the prevalence of aflatoxin M1 in milk worldwide with a systematic review and meta-analysis study. Methods. In this
review study, national and international databases were extracted from SID, MagIran, IranMedex, IranDoc, Embase, Scien-
ceDirect, Scopus, PubMed, and Web of Science (ISI) between January 1988 and February 2020. A random effects model was used
for analysis, and heterogeneity of studies with an I2 index was investigated. Data were analyzed using Comprehensive Meta-
Analysis (version 2). Results. +e prevalence of aflatoxinM1 in milk worldwide from January 1988 to February 2020 in 122 articles
with a sample size of 18921 was 79.1% (95% CI: 75.5–82.3%). Regarding the heterogeneity based on metaregression, there was a
significant difference between the effect of the year of study (p≤ 0.001) and sample size (p≤ 0.001) with the prevalence of aflatoxin
M1 in animal milk. Conclusion. +e results of this study show that the prevalence of aflatoxin M1 in milk is high worldwide.
+erefore, considering the importance of the milk group and its products, special measures should be taken to protect the ration
from aflatoxin molds and milk quality.

1. Introduction

Food contamination with aflatoxin toxin is of particular
importance today, and global organizations such as the
WHO, FAO, and Codex (the Codex Alimentarius Com-
mission) have determined the maximum level of contami-
nation of various foods [1].

Aflatoxin in humans causes acute and chronic poison-
ing. +is toxin has teratogenic and carcinogenic effects [2].

Studies have shown the adverse effects of aflatoxin on the
central nervous system, liver and kidney, brain injury, and
death. If the human diet contains several mycotoxins, the
symptoms of intoxication become more severe depending
on the patient’s age, gender, and condition [3].

+e long-term effects of taking small amounts of my-
cotoxins are different. +e main effect of chronic mycotoxin

poisoning, especially aflatoxins, is a variety of cancers, es-
pecially liver cancer [4].

Aflatoxins are found in a variety of foods and animal
feed. Nowadays, methods of precise analysis have enabled
the measurement of its concentration in micrograms of food
[5].

Aflatoxin is divided into twomajor groups: B and G. Food
contamination with aflatoxins is generally caused by inap-
propriate storage of foodstuff which leads to the contami-
nation with Aspergillus fungi in various ways. Consumption
of contaminated feed by poultry causes aflatoxin M1 to be
present in milk, meat, and eggs [6, 7]. +e permitted aflatoxin
M1 level in dairy products is 0.05mcg/liter [8].

Studies have shown that consumption of aflatoxin-
containing foods is a cause of liver cancer in Qidong people
in China [9]. In addition, four years of food inspection and
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control in Cyprus showed contamination of many foods
with this toxin [10].

Studies show that aflatoxin M1 in raw milk can be
transferred to dairy products. In one study, adding 1.7 to 2
micrograms of aflatoxin to milk and production of cheese, it
was observed that 40% of aflatoxin remained in cheese and
60% in whey [11].

Research on raw milk in Albania has also shown that the
amount of aflatoxin M1 in winter milk is higher than in
summer milk [12].

Almost all samples of dry matter, baby food, and yogurt
in Italy and Kuwait are contaminated with aflatoxin M1, but
its content value in dairy products was not considered a
serious problem for the Italian people; however, for milk
products, the principles of proper maintenance and proper
livestock feeding have been suggested [13, 14].

Measurement of aflatoxin M1 by ELISA in Bursa,
Turkey, showed that high-fat cheeses contained aflatoxinM1
more than the standard in Turkey [15, 16]. In some parts of
the world, aflatoxinM1 contamination is not a serious health
problem either, but contamination with this toxin has been
reported. For example, studies of raw milk in Spain report
contamination in only 33% of the samples [17].

Sampling of milk from supermarkets in Ribeirao, Brazil,
showed that about 21% of the samples were contaminated
with aflatoxin M1 and its content has been 24–50 ng/l. +e
results of this study showed that despite the high levels of
contamination of pasteurized and sterile milk in Brazil, this
is not a serious problem for people. However, more research
and investigation is needed in this regard [18].

However, the examination of raw, pasteurized, sterile
milk in Mexico shows aflatoxin M1 contamination and in
another study, 40% of the samples collected contained more
than 0.05 μg/L of aflatoxin M1 [19, 20].

Various studies have reported different prevalence of
aflatoxin M1 in animal milk. However, no comprehensive
study that shows the results of these studies as a whole
globally has been found; therefore, due to the importance of
this toxin, its role in health, and lack of general statistics
about it worldwide, the present study was conducted to
determine the prevalence of aflatoxin M1 in milk worldwide
in a systematic review and meta-analysis study.

2. Methods

In this systematic review and meta-analysis study, the
prevalence of aflatoxin M1 in animal milk worldwide was
assessed based on studies conducted between January
1988 and February 2020. For this purpose, articles pub-
lished in the databases of SID, MagIran, IranMedex, and
IranDoc and international databases of Embase, Scien-
ceDirect, Scopus, PubMed, and Web of Science (ISI) with
keywords of Prevalence, Aflatoxin M1, and Milk were
searched.

+e selection criteria were the availability of full-text
cross-sectional studies investigating the prevalence of af-
latoxin M1 in animal milk. For more information, the
sources of the articles were also reviewed for access to other
articles.

2.1. Selection of Studies. Initially, all articles referring to the
prevalence of aflatoxin M1 in milk worldwide were collected
by researchers and acceptance was performed based on
inclusion and exclusion criteria. Exclusion criteria included
unrelated cases, case reports, interventional studies, dupli-
cation of studies, unclear methodology, and inaccessibility of
the full text of the study. In order to reduce bias, articles were
searched independently by two researchers and if there is a
disagreement about a study, the article was reviewed by the
refereeing supervisor. A total of 130 studies entered the third
stage, i.e., qualitative evaluation.

2.2. Qualitative Evaluation of Studies. +e quality of the
articles was evaluated on the basis of the selected and related
items of the STROBE 22-item checklist that could be eval-
uated in this study (study design, background, literature
review, place and time of study, consequence, inclusion
criteria, sample size, and statistical analysis). Previous studies
have also referred to them. Articles referring to 6 to 7 criteria
were considered as high-quality articles, and those that did
not refer to 2 items and more than 2 items from the seven
items were considered as medium and low methodological
quality articles, respectively [21]. In the present study, 122
articles were entered into the systematic review and meta-
analysis as high-quality and medium-quality studies, and
seven articles had poor quality and were excluded.

2.3. Data Extraction. All final articles entered into the meta-
analysis process were prepared by a preprepared checklist.
Checklists included article title, first author’s name, year of
publication, study location, sample size, prevalence of af-
latoxin M1 in milk, animal species, milk type, and imple-
mentation method.

2.4. Statistical Analysis. Since prevalence has binomial
distribution, prevalence variance was calculated using a
binomial distribution variance formula and weighted mean
was used to combine prevalence rate of different studies. To
evaluate the heterogeneity of the selected studies, the I2 index
test (heterogeneity was divided into three classes of less than
25% (low heterogeneity), 25–75% (moderate heterogeneity),
and more than 75% (high heterogeneity)) was used.

Metaregression analysis was used to investigate the re-
lationship between the prevalence of aflatoxin M1 in animal
milk worldwide with the year of study and sample size.

+e Begg andMazumdar test at the significant level of 0.1
and its corresponding funnel plot were used to investigate
the propagation error and also considering the high volume
of samples. Data were analyzed using Comprehensive Meta-
Analysis (version 2) software.

3. Results

In this study, all studies regarding the prevalence of aflatoxin
M1 in milk worldwide without a time limit were system-
atically reviewed according to the PRISMA regulations. In
the initial search, 1384 articles were identified, and 122
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articles eventually published between January 1988 and
February 2020 were entered into the final analysis (Figure 1).

+e probability of bias in the results by the funnel plot
and Begg and Mazumdar test at the significant level of 0.1
indicated no bias in the present study (p � 0.102) (Figure 2).

Based on the results of the test (I2: 95.1) and due to the
heterogeneity of the selected studies, a random effects model
was used to combine the studies and the joint prevalence
estimation. +ere were 122 articles with a sample size of
18921 individuals on the prevalence of aflatoxin M1 in
animal milk worldwide with sample size, animal species,
milk type, and execution method in each study; the speci-
fications of the selected articles are presented in Table 1.

According to the results of the study, the prevalence of
aflatoxin M1 in milk worldwide was 79.1% (95% CI:
75.5–82.3%) (Figure 3).

+e middle point of each line represents the prevalence
of aflatoxin M1 in milk worldwide in each study, and the

rhombic figure shows the prevalence of aflatoxin M1 in milk
worldwide for all studies.

Table 2 presents the results of the analysis of different
subgroups by continents.
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Figure 1: Flow diagram of study selection.
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Figure 2: Funnel plot of the results of aflatoxin M1 in milk.
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3.1. Meta-Analysis of Results in Studies in Iran. Due to the
high number of studies conducted in Iran, it was reported
separately. Based on the results of the test (I2: 95.7) and due

to the heterogeneity of the selected studies, a random effects
model was used to combine the studies. +e probability of
bias in the results by the Begg and Mazumdar test at the
significant level of 0.1 indicated no bias in the present study
(p � 0.788). +ere were 60 articles with a sample size of
10132 individuals on the results of the study in Iran, and the
prevalence of aflatoxin M1 in milk in Iran was 88.5% (95%
CI: 84.4–91.6%) (Figure 4).

Using metaregression, the relationship between the year
of study and sample size with the prevalence of aflatoxin M1
in milk worldwide was investigated. +e prevalence of af-
latoxin M1 in milk increased worldwide as the year in-
creased, and the prevalence decreased with increasing
sample size; there was a significant difference between the
prevalence of aflatoxin M1 and the sample size (p≤ 0.001)
and year of study (p≤ 0.001) (Figures 5 and 6).

+e results of metaregression, based on the year of study
on each continent, showed that in the three continents of
America, Africa, and Europe, with increasing year of study,
the prevalence of aflatoxin M1 increases (p≤ 0.001) and
decreases in Asia (p≤ 0.001) (Figure 7).

4. Discussion

Mycotoxins are biological substances that affect the health,
quality, and production of toxic fungi in foods due to the
growth of toxinogenic fungi. +erefore, the prevalence and
amount of different mycotoxins in foods need to be con-
stantly measured and planned in the food chain to minimize
them in order to provide the health of consumers [34].

+e potential risks of aflatoxin M1 in human health are
particularly important in the development of liver cancer
through milk and dairy products [74]. +ere have been
various reports of the prevalence of aflatoxin M1 in milk
samples [35]. In the present study, the prevalence of afla-
toxin M1 in animal milk worldwide was 79.1%.

In a study by Ghaffarian Bahraman et al., the prevalence
of aflatoxin M1 in buffaloes (86%), cows (86%), sheep (42%),
goats (42%), and camels was reported (30%) [135].

+e overall prevalence of raw milk aflatoxin in Iran,
Turkey, Lebanon, Palestine, Egypt, and Syria was 76, 12, 67,
85, 38, and 14%, respectively, in a systematic review and
meta-analysis conducted by Rahmani et al. [136], and these
two studies are in line with the present study.

+emilk free of aflatoxin is considered desirable, but it is
not easy to achieve this ideal. +erefore, all countries
(depending on their particular circumstances) accept milk
contamination with some amounts of this toxin [35].

+e most effective way to prevent aflatoxin M1 con-
tamination of milk is to reduce aflatoxin B1 in food and
supplements used in dairy cattle. +erefore, it is recom-
mended that the feed available in be monitored permanently
for the amount of aflatoxin contamination. Storage and
harvesting of forage and other feedstuffs should be tech-
nically and hygienically performed, and feeds susceptible to
molding, especially flour, bread, pulverized sugar beet pulp,
and wet and moldy fodder should be removed from the diet
of lactating animals [81].

Study name Statistics for each study Event rate and 95% CI
Event
rate

Lower
limit

Upper
limit Z-value p-value

Kamkar2 0.757 0.668 0.828 5.130 0.000
Karimi 0.995 0.932 1.000 3.808 0.000
Ghiasian 0.640 0.568 0.706 3.761 0.000
Oveisi 0.996 0.941 1.000 3.916 0.000
Tajkarimi 0.959 0.896 0.985 6.184 0.000
Tajik 0.997 0.947 1.000 4.000 0.000
Tajkarimi1 0.539 0.484 0.593 1.398 0.162
Sefidgar1 0.983 0.936 0.996 5.718 0.000
Kamkar3 0.991 0.866 0.999 3.275 0.001
Ghazani 0.990 0.862 0.999 3.247 0.001
Sadeghi 0.781 0.701 0.844 5.954 0.000
Rahimi 0.903 0.858 0.934 10.141 0.000
Riazipour 0.840 0.711 0.918 4.299 0.000
Nemati 0.995 0.918 1.000 3.666 0.000
Sani 0.997 0.961 1.000 4.219 0.000
Fallah-1 0.725 0.625 0.807 4.134 0.000
Fallah-2 0.671 0.607 0.729 5.026 0.000
Mohammadian 0.945 0.911 0.966 10.696 0.000
Mohamadi 0.994 0.909 1.000 3.582 0.000
Rahimi1 0.421 0.368 0.477 –2.767 0.006
Heshmati 0.529 0.461 0.595 0.828 0.408
Sefidgar 0.993 0.900 1.000 3.507 0.000
Kamkar 0.996 0.938 1.000 3.882 0.000
Movassagh 0.990 0.859 0.999 3.233 0.001
Fallah1 0.644 0.580 0.704 4.270 0.000
Panahi 0.995 0.926 1.000 3.741 0.000
Rohani 0.500 0.387 0.613 0.000 1.000
Garmakhany 0.851 0.751 0.916 5.341 0.000
Rahimi-1 0.953 0.905 0.977 7.774 0.000
Rahimi-2 0.467 0.388 0.547 –0.816 0.415
Rahimi-3 0.400 0.285 0.528 –1.539 0.124
Behfar 0.995 0.926 1.000 3.741 0.000
Mohamadi-Sani 0.976 0.849 0.997 3.669 0.000
Behnamipour 0.993 0.903 1.000 3.536 0.000
Movassagh1 0.995 0.918 1.000 3.666 0.000
Zanjani1 0.989 0.849 0.999 3.172 0.002
Khosravi 1.000 0.996 1.000 5.919 0.000
Sani1 0.992 0.882 0.999 3.377 0.001
Kamkar1 0.750 0.665 0.819 5.211 0.000
Moeinian 0.920 0.884 0.945 11.686 0.000
Mahmoudi1 0.984 0.789 0.999 2.883 0.004
Rezaei 0.988 0.833 0.999 3.088 0.002
Zanjani 0.989 0.849 0.999 3.172 0.002
Mahmoudi 0.566 0.508 0.622 2.233 0.026
Fallah 0.803 0.750 0.848 8.910 0.000
Barikbin 0.949 0.854 0.984 4.939 0.000
Rouhi 0.083 0.045 0.148 –7.260 0.000
Najafian 0.995 0.926 1.000 3.741 0.000
Mashak 0.984 0.789 0.999 2.883 0.004
Hashemi 0.556 0.482 0.626 1.488 0.137
Bahrami 0.657 0.583 0.724 4.046 0.000
Mohammadi 0.994 0.905 1.000 3.545 0.000
Bolourchian 0.267 0.213 0.329 –6.643 0.000
Fallah2 0.282 0.252 0.314 –11.945 0.000
Sohrabi 0.816 0.683 0.902 4.043 0.000
Palizban 0.567 0.440 0.685 1.030 0.303
Taherabadi 0.983 0.934 0.996 5.681 0.000
Dakhili 0.929 0.840 0.970 5.527 0.000
Shokri 0.857 0.754 0.921 5.246 0.000
Ghariby 0.992 0.882 0.999 3.377 0.001
Xiong 0.736 0.676 0.787 7.018 0.000
Sumantri 0.929 0.801 0.977 4.281 0.000
Nile 0.465 0.397 0.534 –0.989 0.323
Asghar 0.917 0.862 0.951 8.278 0.000
Turkoglu 0.990 0.936 0.999 4.622 0.000
Hassan 0.847 0.745 0.913 5.229 0.000
Assem 0.737 0.576 0.852 2.795 0.005
Cano-Sancho 0.944 0.861 0.979 5.507 0.000
Arorini 0.603 0.473 0.720 1.564 0.118
Duarte 0.275 0.159 0.432 –2.738 0.006
Rama 0.809 0.745 0.860 7.570 0.000
Santili 0.526 0.487 0.565 1.309 0.191
Molina 0.536 0.463 0.607 0.960 0.337
Elzupir 0.955 0.836 0.989 4.207 0.000
Kuboka 0.995 0.923 1.000 3.712 0.000
Mwanza 0.725 0.644 0.793 5.077 0.000
Dashti 0.797 0.731 0.850 7.311 0.000
Polovinski-Horvatovi? 0.311 0.224 0.414 –3.491 0.000
Pathirana 0.333 0.243 0.438 –3.048 0.002
Muhammad 0.810 0.711 0.880 5.207 0.000
Ruangwises 0.998 0.968 1.000 4.362 0.000
Ertas 0.860 0.722 0.936 4.133 0.000
Ayoub 0.771 0.632 0.868 3.532 0.000
El Khoury 0.406 0.327 0.490 –2.200 0.028
Kabak 0.200 0.103 0.352 –3.507 0.000
Al Zuheir 0.850 0.704 0.931 3.917 0.000
Sadia 0.763 0.704 0.813 7.571 0.000
Abdallah 0.823 0.733 0.887 5.746 0.000
Siddappa 0.667 0.518 0.788 2.192 0.028
Okeke 0.984 0.789 0.999 2.883 0.004
Tsakiris 0.464 0.396 0.534 –0.999 0.318
Suliman 0.986 0.946 0.996 5.976 0.000
Xiong 0.597 0.481 0.704 1.639 0.101
Ali -1 0.986 0.813 0.999 2.993 0.003
Ali -2 0.500 0.244 0.756 0.000 1.000
Mulunda 0.856 0.783 0.907 6.997 0.000
Kos 0.987 0.948 0.997 6.046 0.000
Han 0.360 0.296 0.429 –3.906 0.000
Biland -1 0.999 0.977 1.000 4.603 0.000
Biland -2 0.985 0.799 0.999 2.929 0.003
Picinin 0.140 0.090 0.211 –7.159 0.000
Asi -1 0.500 0.342 0.658 0.000 1.000
Asi -2 0.545 0.341 0.735 0.426 0.670
Asi -3 0.542 0.346 0.725 0.408 0.683
Asi -4 0.483 0.311 0.659 –0.186 0.853
Asi -5 0.474 0.268 0.689 –0.229 0.819
Lee 0.400 0.309 0.499 –1.986 0.047
Elgerbi 0.714 0.574 0.823 2.898 0.004
Ghanem 0.802 0.723 0.862 6.250 0.000
Peng 0.694 0.615 0.764 4.538 0.000
Kang'ethe 0.455 0.406 0.505 –1.768 0.077
Sharma 0.427 0.350 0.507 –1.790 0.073
Akbar 0.723 0.694 0.750 13.298 0.000
Zakaria 0.411 0.314 0.515 –1.678 0.093
Eker 0.892 0.822 0.936 7.177 0.000
Tahira 0.999 0.986 1.000 4.976 0.000
Abbès 0.839 0.759 0.896 6.425 0.000
Rodas 0.333 0.146 0.594 –1.266 0.206
Venâncio 0.857 0.700 0.939 3.709 0.000
Blanco 0.324 0.194 0.489 –2.090 0.037
Garrido 0.217 0.130 0.338 –4.101 0.000
Carvajal 0.400 0.361 0.440 –4.784 0.000

0.791 0.755 0.823 12.800 0.000
–2.00 –1.00 0.00 1.00 2.00

Favours A Favours B
Meta analysis

Figure 3: Prevalence of aflatoxin M1 in milk worldwide and 95%
confidence interval.
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Given that the quality of milk received is the most
important factor affecting the level of contamination of dairy
products with aflatoxin M1 and the processes that take place
at the plant (even if it is accompanied by the growth of fungi)
have no role in producing this mycotoxin, factories must
therefore avoid accepting contaminated milk to improve the
quality of their products [28].

+is is not possible in some cases due to the geographical
location of the plant. Because the climatic conditions of dairy
cattle affect their milk contamination, as the Tajkarimi study

in Iran also showed, milk contamination varies significantly
across geographical regions [28].

+e papers in this study used three methods of ELISA,
HPLC, and TLC to measure aflatoxin M1, and the results of
the three methods were not significantly different. All three
methods have been introduced as valid methods in this
regard [137].

Most of the papers used the ELISA method because it is
an easy and inexpensive method for screening tests. It is said
to be that one of the disadvantages of this method is that it
shows the contamination higher than the actual amount
[34].

+e results of our systematic review and meta-analysis
show that milk contamination rates are on the rise in most
countries, and this could be a matter for policy makers to
take seriously the quality of animal nutrition. However, this
increase was not statistically significant, and in some
countries, there was a declining trend, indicating that the
health quality of animal nutrition in some countries
increased.

Table 2: Analysis of subgroups by continents.

Continent N Sample size I2 Begg and Mazumdar Prevalence (95% CI)
Asia 92 14651 95.1 0.110 82.6 (95 % CI: 78.8–85.9)
Europe 14 1498 94.9 0.381 79.1 (95 % CI: 63.4–89.2)
Africa 9 1079 94 0.465 76.4 (95 % CI: 61.7–86.7)
America 7 1637 93.7 0.763 41.3 (95 % CI: 30.1–53.5)
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Figure 5: Metaregression of the relationship between sample size
and prevalence of aflatoxin M1 in milk.
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Figure 6: Metaregression of the relationship between the study
year and the prevalence of aflatoxin M1 in milk.

Study name Statistics for each study Event rate and 95% CI
Event
rate

Lower
limit

Upper
limit Z-value p-value

Kamkar1 0.757 0.668 0.828 5.130 0.000
Karimi 0.995 0.932 1.000 3.808 0.000
Ghiasian 0.640 0.568 0.706 3.761 0.000
Oveisi 0.996 0.941 1.000 3.916 0.000
Tajkarimi1 0.959 0.896 0.985 6.184 0.000
Tajik 0.997 0.947 1.000 4.000 0.000
Tajkarimi2 0.539 0.484 0.593 1.398 0.162
Sefidgar1 0.983 0.936 0.996 5.718 0.000
Kamkar2 0.991 0.866 0.999 3.275 0.001
Ghazani 0.990 0.862 0.999 3.247 0.001
Sadeghi 0.781 0.701 0.844 5.954 0.000
Rahimi 0.903 0.858 0.934 10.141 0.000
Riazipour 0.840 0.711 0.918 4.299 0.000
Nemati 0.995 0.918 1.000 3.666 0.000
Sani1 0.997 0.961 1.000 4.219 0.000
Fallah-1 0.725 0.625 0.807 4.134 0.000
Fallah-2 0.671 0.607 0.729 5.026 0.000
Mohammadian 0.945 0.911 0.966 10.696 0.000
Mohamadi 0.994 0.909 1.000 3.582 0.000
Rahimi1 0.421 0.368 0.477 –2.767 0.006
Heshmati 0.529 0.461 0.595 0.828 0.408
Sefidgar 0.993 0.900 1.000 3.507 0.000
Kamkar3 0.996 0.938 1.000 3.882 0.000
Movassagh 0.990 0.859 0.999 3.233 0.001
Fallah1 0.644 0.580 0.704 4.270 0.000
Panahi 0.995 0.926 1.000 3.741 0.000
Rohani 0.500 0.387 0.613 0.000 1.000
Garmakhany 0.851 0.751 0.916 5.341 0.000
Rahimi-1 0.953 0.905 0.977 7.774 0.000
Rahimi-2 0.467 0.388 0.547 –0.816 0.415
Rahimi-3 0.400 0.285 0.528 –1.539 0.124
Behfar 0.995 0.926 1.000 3.741 0.000
Mohamadi-Sani 0.976 0.849 0.997 3.669 0.000
Behnamipour 0.993 0.903 1.000 3.536 0.000
Movassagh1 0.995 0.918 1.000 3.666 0.000
Zanjani1 0.989 0.849 0.999 3.172 0.002
Khosravi 1.000 0.996 1.000 5.919 0.000
Sani 0.992 0.882 0.999 3.377 0.001
Kamkar 0.750 0.665 0.819 5.211 0.000
Moeinian 0.920 0.884 0.945 11.686 0.000
Mahmoudi1 0.984 0.789 0.999 2.883 0.004
Rezaei 0.988 0.833 0.999 3.088 0.002
Zanjani 0.989 0.849 0.999 3.172 0.002
Mahmoudi 0.566 0.508 0.622 2.233 0.026
Fallah3 0.803 0.750 0.848 8.910 0.000
Barikbin 0.949 0.854 0.984 4.939 0.000
Rouhi 0.083 0.045 0.148 –7.260 0.000
Najafian 0.995 0.926 1.000 3.741 0.000
Mashak 0.984 0.789 0.999 2.883 0.004
Hashemi 0.556 0.482 0.626 1.488 0.137
Bahrami 0.657 0.583 0.724 4.046 0.000
Mohammadi 0.994 0.905 1.000 3.545 0.000
Bolourchian 0.267 0.213 0.329 –6.643 0.000
Fallah 0.282 0.252 0.314 –11.945 0.000
Sohrabi 0.816 0.683 0.902 4.043 0.000
Palizban 0.567 0.440 0.685 1.030 0.303
Taherabadi 0.983 0.934 0.996 5.681 0.000
Dakhili 0.929 0.840 0.970 5.527 0.000

0.000

Shokri 0.857 0.754 0.921 5.246 0.000
Ghariby 0.992

0.885
0.882
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0.999
0.916
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Figure 4: Prevalence of aflatoxin M1 in milk in Iran and 95%
confidence interval.
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According to thermal process sources, it does not have
much effect on aflatoxin contamination [138].

+erefore, no specific reason was found to justify the
difference between industrial and traditional farming as well
as between different factories located in different regions.
+ere is even some uncertainty about the effect of milk
pasteurization process on aflatoxin M1 levels [139].

+is lack of information and uncertainties makes it
difficult to decide on the desired methods for decontami-
nation and to determine acceptable levels of contamination
in each area and factory, making it difficult to predict the
extent of contamination. Although factors such as forage,
climatic conditions, forage storage, and a number of other
factors are considered important and effective in the rate of
this contamination, but the extent and effect of any of the
factors is not well clear. +erefore, a precise answer to this
question needs special study in this field.

Considering the international public demand for food
hygiene, contamination of mycotoxins by various foods has
received much attention. +is led to the development and
evaluation of aflatoxin milk contamination by the GECFA
Committee for Expert Evaluation of Toxicology in this field.
+e Codex, as an international organization, is responsible
for providing food regulation facilities to facilitate trade and
has established the aflatoxinM1 standard inmilk at 0.05 ppb.

Which was higher than the standard value in most of the
articles reviewed in different parts of the world.+erefore, by
adopting appropriate measures to reach the standard level, it

can reduce aflatoxin M1 levels in foods by training and
changing nutritional culture.

4.1. Limitations. +e fact that some samples were not
randomly selected is one of the limitations of this study. Lack
of identical reporting of articles, nonsimilarity of the
implementation method, and lack of consistency and lack of
full text of the papers presented at the conference can be
mentioned.

5. Conclusion

+e results of this study show that the prevalence of aflatoxin
M1 in milk is high worldwide. +e highest prevalence was
also reported in Asia with 82.6, and the results of metare-
gression, based on the year of study on each continent,
showed that in the three continents of America, Africa, and
Europe, with increasing year of study, the prevalence of
aflatoxin M1 increases and decreases in Asia. +erefore, due
to the importance of the milk group and its products, special
measures should be taken to protect the ration from afla-
toxin molds and milk quality.

Data Availability

Datasets are available through the corresponding author
upon reasonable request.
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Figure 7: Metaregression of the relationship between the study year and the prevalence of aflatoxin M1 in milk according to the continents
studied.
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J. A. Garćıa, and G. Suárez, “Presence of aflatoxin M1 in
commercial ultra-high-temperature-treated milk,” Applied
and Environmental Microbiology, vol. 54, no. 6,
pp. 1622-1623, 1988.

[18] N. S. Garrido, M. H. Iha, M. R. Santos Ortolani, and
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