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ABSTRACT

This work monitored the aflatoxin M1 (AFML1) in raw buffalo milk trailed in Sohag city,
Egypt in different seasons. Milk samples were obtained from March to October 2021. The
enzyme-linked immunosorbent assay (ELISA) was used as a methodology technique. The
results of AFML1 presented that the highest frequency of occurrence, with a detection
incidence of 85.5 % in winter samples and 78.5% in summer samples. The positive samples
showed range levels of AFM1 between 0.06 to 0.8ug/kg in winter samples and range of 0.0
to 0.9 pg/kg in summer milk samples. The percentage of aflatoxin M1 samples exceeded the
MRL of Egyptian Standard Regulation 2010/7136 last updated, are 78 and 100% in two
examined seasons, respectively. The residue levels of AFM1 obtained in the investigated
samples; represented a serious concern about the health risk of consumers. It is worthy to sit
a regular schedule for monitoring and inspection of dairy products for aflatoxin residues.
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INTRODUCTION

Mycotoxins are secondary metabolites
provided basically by fungi group related to
the Aspergillus, Penicillium, Fusarium,
Alternaria and Claviceps genera. These
fungi can grow on  deferment crops in
agriculture and forming mycotoxins through
pre- and post-harvest times, processing, and
storage (Ogunade et al.,, 2018). When
animals are given feed contaminated with
mycotoxins, these toxic compounds are
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metabolized and passed to animal tissues
and polluted the food derived from animals
such dairy products including row milk milk
(Negash, 2018).

Aflatoxins are polycyclic compounds related
to the furanocoumarin group of structures
(Williams et al., 2004) fungi metabolites
basically formed by Aspergillus flavus and
parasiticus (Prandini A, Tansini G, Sigolo S,
Filippi L, Laporta M, Piva G. 2009).
Mycotoxins may cause different hazards in
animals and humans, including
carcinogenicity, mutagenicity,
teratogenicity, immunotoxicity, and
estrogenic effects (Gallo et al., 2015). When
dairy cattle are given feed contaminated with
AFBL1 residues, the consumed mycotoxin is
bio-transformed by liver enzymes into
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different metabolites. The hydroxylation
process of tertiary carbon converted the di-
furanocoumarin ring of AFBL1 into the main
metabolite, AFM1 (Assaf et al., 2019).

Animals fed on rations contaminated with
AFB1 excreted through milk multiple
residues of major hepatic 4-hydroxylated
metabolite called as “milk toxin” or AFMI.
Razing the lactating cattle on polluted maize
resulting in huge milk contamination with
AFML (Pietri et al., 2009). AFML1 resists the
thermal treatment and the pasteurization
and sterilization methods are not satisfied for
the inactivation (Assem et al., 2011).

Variable criteria influenced the presence of
the fungi Aspergillus genera and affect the
incidence of contamination by aflatoxin.
The pollution may be existed at any step of
harvesting pre or post, and in different stages
food processing or storage. The major
element can affect aflatoxin production is
related principally to the climatic change of
the region, the type of the plant, soil
category, the daily temperatures, and the
moisture content (Serraino et al., 2019).
Aflatoxin formulation is also stimulated with
harvest -stress and crop damage which due
to drought and many stresses in pre- harvest,
insect flaring up, incorrect schedule of
harvest. Humid weather, rising in
temperature, and poor aeration through
storage are also detrimental factors (Madali
etal., 2018).

The existence of AFM1 in dairy products,
even in small amounts, indicates a huge
concern, especially due to these products are
mainly ingested by children who are more
sensitive category to the aflatoxins hazards
and their insufficiency of metabolism and
immune function (Kunter etal., 2017;
Fakhri et al., 2019).

AFM1 represents the main metabolite can
induce carcinogenicity in milk, and is
closely resemble in its acute toxicity to
AFBL1. Therefore, AFML1 is classified as a
class 1 human carcinogen (IARC, 2012).
Chronic low-levels exposure to aflatoxin is
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resulted in enhance the risk of hepatic
carcinoma in human, and leading to
suppression of immune function and has a
great act in childhood stunting (Muaz et al.,
2022). Therefore, most countries have
developed legal residue limits of AFM1 in
milk, ranging from the 50 ng/L set by the
European Commission Regulations (165/2010)
(EU, 2010), and to the 500 ng/L developed
by US Food and Drug Administration (US
FDA, 2011). However, Egypt minstrel of
health has recommended on a zero-tolerance
strategy in milk and dairy products (EOSQC,
1990; Amer and Ibrahim, 2010). However,
this goal (0 ng/L) will be impractical to reach
as long as aflatoxin residues contamination
in derived feed from animal origin. In this
regards, there is last update of Egyptian
Regulation, 2010/7136 (ER, (2010) set the
MRL at 50 ng/L of AFM1in liquid and row
milk. Consequently, the goal of the present
work was to determine the incidence and
concentrations of AFM1 in raw buffalo milk
samples obtained from two different seasons
winter and summer, where the samples
produced locally and consumed in Sohag
governorate. In addition, it was to compare
our findings against the several regulations
regarding AFM1 that have been legislated
by the EU, US FDA, and Egyptian
Regulations.

MATERIALS AND METHODS

[1] Chemicals and reagents:

- Acetonitrile for sample preparation.

- Chemicals and reagents were obtained
from aflatoxin M1 Elisa 96t,
SINOGENECLON CO., Ltd (china).

- They included the microcelisastip plate 8

well x12 strips and different standard

concentrations at 0, 0.05, 0.15, 0.45, 1.35,

4.05 ppb (black cap) 1 x 1.0 ml,

- Antibody working solution (blue cap)1x5.5
ml,

- enzyme conjugate (red cap) 1 x5.5 ml,

-subA,Bsol 1x6ml,1x6ml,

- stop sol. reaction 1x 6 ml,

- solution of wash 20x  1x40 ml,
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- re-dissolving conc. sol 2x, 1x50 ml, different locations of whole buffalo raw milk

production at Sohag city. The collected
[11] Samples and sampling: samples were placed into sterile plastic
A total of twenty-eight samples (500 ml per bottles identified and transferred to the
sample) of whole buffalo raw milk were Central  Laboratory of  Toxicology
obtained randomly during the winter and Department of the Veterinary School, Assuit
summer seasons (14 samples in the winter University, under refrigerated conditions in
and 14 samples in the summer) in the period an ice box and kept under 4°C until further

between March and October 2021 from analysis (Table 1).

Table 1: Experimental design of the study at Sohag governorate in different two seasons.

Season Period Number of samples

Winter (12/3/2021 to 20/4/2021) 14 sample

Summer (22/6/2021 to 21/9/2021) 14 sample

Total number of samples ~ ----=--—-mmmmmmmm e 28 samples
Preparation of milk samples: Liquor 2 (Redissolving solution): 2 times
For all types of milk samples, 1 ml of milk dilution then 2x concentration with
samples were added into 50ml centrifuge deionized water.
tube, pipette 4 ml acetonitrile were aspirated,
mixed for 5 min and make centrifugation at Liquor 3 (Washing buffer): Dilution of 40

4000 RPM for 10 min. 2.5 ml were aspirated ml of the concentrated washing buffer (20 x

supernatant and let dry at 50 to 60 °C with concentrated) with the distilled water to 800
dry water bath adding 1 ml re-dissolving ml.

solution (Liquor 2), oscillate fully. 50 were
taken out for test and this solution was

applied directly to ELISA microtiter plate. ELISA test steps:

According the manufacture’s kit steps, adjust
the absorbance reading at wave-length 450/

Reagent Preparation _ 630nm), within 10 min.

Liquor 1 (Sample extracts solution): 84%

acetonitrile -  water  solution. V

(Acetonitrile). V (Deionized water) = V21: The results interpretation

V4 The calculation of the percentage of

absorbance value and the final concentration
obtained from standard curve Fig.1.
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Fig. 1: Calibration curve of AFM1 standards

Statistical analysis

eResults were recorded as mean * SD.
Percentage, minimum, maximum and mean *
SD were obtained. Significant analysis
performed using the one-way ANOVA with a
significance level at P < 0.05.

RESULTS

Occurrence of aflatoxin M1

- In this study, the examined level of
aflatoxin M1 showed range of
concentration between 0.0 - and 0.9 pg/kg
with a mean value of 0.48+ 0.31 pg/kg for
winter milk samples. The examined level
of aflatoxin M1 in summer milk samples
showed range levels between 0.06 -
0.8pg/kg with a mean level of 0.23+0.30
ug/kg, Table 2.

Table 2: Levels of Aflatoxins M1 (ug/Kg) in milk samples at different seasons.

Sample No of sample Aflatoxins M1 in positive samples
Concentration range Mean concentration +SD
(ng/Kg) (ng/Kg)
Winter N=14 0.0-0.9 0.48+0.31
Summer N=14 0.06 - 0.8 0.23+0.30

The comparison of aflatoxins M1 levels in

different seasons

- The average values of the examined
aflatoxin M1 of showed a significant

difference at P < 0.05 between the winter
and summer milk samples (Table3 and Fig
2).

Table 3: Comparison of the aflatoxins M1 content (ug/Kg) between different seasons of a year
in raw milk samples consumed in Sohag Governorate.

Samples in different seasons Range levels Mean + SD P value
(ng/keg) (ng/kg) <0.05

Winter <0.9 0.48+ 0.31 *

Summer <0.8 0.23+0.30 *

* Significant value Of M1 between winter and Summer n=14.
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Fig.2. Comparison of the aflatoxins M1
content (ng/Kg) between Winter and

Summer milk samples

0.23

Summer

The frequency distribution detection
- The percentage of presence was 85.5 and
78.5 % for aflatoxin M1 in winter and

0.48*

0.6
0.5
0.4
0.3
0.2
0.1

Levels of aflatoxins M1
in milk samples

Winter

summer milk samples, respectively, as
showed in Fig 3.

FIG 3. FREQUENCY DISTRIBUTION OF THE

AFLATOXINS M1 CONTENT (MG/KG)
BETWEEN WINTER AND SUMMER MILK
SAMPLES

Summer

The comparison with the international

MRLs

- The percentages of aflatoxin M1 samples
exceeding MRL of European Union (Eu)
(2006), are 78 and 100 % in the examined
winter and summer milk samples,
respectively, where the limit for AFM1
MRL is 0.05 pg/kg. In comparison with the
MRL of Codex Alimentarius (FDA/WHO)
(2001), the percentage of aflatoxin M1
samples exceeding the limit are 78 and 100
% in winter and summer milk samples,
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Percentage of aflatoxin M1 in row
milk %

Winter

respectively, where, AFM1 MRL is 0.05
ug/kg. The percentage of aflatoxin M1
samples exceeded the MRL of the US
FDA, (2011) limit for AFM1 are 50 and 21
%, in winter and summer milk samples,
respectively, where AFM1 MRL is 0.5
ng/kg. The percentage of aflatoxin M1
samples exceeded the MRL of Egyptian
regulation (ER) (2010) 2010/7136 last
updated, are 78 and 100% in two examined
seasons, where the limit for AFM1 MRL is
0.05pg/kg (Table 4).
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Table 4: Positive aflatoxin M1 samples exceeding MRL according to different international

regulations.
Sample Positive Exceeding MRLs
category samples Eu USFDA  Codex Alimentarius ERS
No % 0.05 pg/Kg 0.5 ng/Kg 0.05png/Kg  0.05 pg/Kg
Winter 12 85 11 78 % 7 50 % 11 78% 12 100 %
Summer 11 78 11 100 % 3 21 % 11 100% 11 100 %

Codex Alimentarius (FDA/WHO) (2001), the US FDA, (2011) AFM1 ER: Egyptian regulation, 2010/7136).

DISCUSSION

Recently, there is much attention concerned
on the control of AFM1 residues in milk,
which is demonstrated by many factors. The
importance of this topic is underscored by
the various international organizations
involved in monitoring AFM1 levels
(Baskaya et al., 2006).

In the present study, the examined level of
aflatoxin M1 showed range of concentration
between 0.0 - and 0.9 pg/kg with a mean
value of 0.48+ 0.31 pg/kg (480 ng/L) for
winter milk samples. The examined level of
aflatoxin M1 in summer milk samples
showed range levels between 0.06 - 0.8ug/kg
with a mean level of 0.23+0.30 pg/kg (230
ng/L). These data represented higher values
in comparison with other study conducted on
Egyptian raw milk samples by Mwanza et al.
(2015), who detected aflatoxin M1 with a
range of 8.52 to 78.06 ng/L, and also in
South African milk samples, with a range of
5 to 120 ng/L. Our results are higher than
those postulated by Amer and Ibrahim
(2010) and Aiad and Aboelmakarem (2013)
who demonstrated AFM1 in 38% and 40%
of investigated raw milk with mean values of
49.7 = 17.3 ng/l and 8.30-85.00 ng/kg,
respectively, in Alexandria, Egypt. Similar
findings was indicated by (Ghareeb et al.,
2013) who assayed AFM1 in 97.9% of
examined raw milk samples with mean con-
centration of 62.9 = 32.1 ng/l in Quena,
Egypt. In previous study by Shaker and
Elsharkawy (2014) on raw buffalo milk the
mean concentration of AFM1 from Sohag
was 64.49 + 16.8 ng/L, with an average of
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123.27 ng/L. In Assiut, the mean values of
AFML1 in raw buffalo milk was 130.6 + 29.9
ng/L, with an average of 250.79 ng/L. These
data near to some extent to our results where
the mean leveles of AFM1 in winter samples
was 480 ng/L, and that in summer samples
were 230 ng/L. In Aswan, Zakaria et al.
(2019) documented shown results 49%
positive for AFM1 from samples of raw milk
and The positive milk samples have the
values of AFM1 at range from 0.053 to
0.207 with mean + SE of 0.1003 + 0.008

ppb.

Moreover, the percentage were 85.5 and
78.5 % aflatoxin M1 in winter and summer
milk samples, respectively. These results
recorded higher frequency of occurrence
than those obtained by Mwanza et al. (2015),
with a detection incidence of 73.9% in
Egyptian raw milk samples and 68% in
South African raw milk samples. In a
research was processed from September
2020 to March 2021, the samples were
obtained from dairy shops and supermarkets
at Cairo, Giza, and El-Minia governorates.
AFM1 was detected in all examined raw
milk with mean values of 40.27£3.996 ng/kg
Esam et al. (2022). Their data lower than the
obtained results in both values and for the
frequency of distribution.

Data recorded in this work declared a higher
incidence of AFML1 in winter milk samples
(85.5%) than in summer milk samples
(78.5%).  Furthermore, the AFM1
concentration average was larger in winter
milk samples (0.48+ 0.31 pg/kg) than in
Summer milk samples (0.23+0.30 pg/kg). In
agreement with the obtained results Ismaiel
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et al. (2020) reported that the AFML1 levels
in samples obtained in winter were
significantly (P > 0.001) which higher than
those obtained in summer. These differences
may be attributed to environmental and
climatic changes, and also due to variation in
the types and quality of buffaloes feed in
different seasons. Aspergillus flavus and
Aspergillus parasiticus fungi produced AFs
as secondary metabolites when the
temperatures ranged between 24 to 35°C and
the moisture content over 7% Williams et al.
(2004). The value and frequency of AFs are
different due to the variable contamination
sources of AFs in dairy products. Variable
humidity and temperature situations from
country to country or from various areas at
the same country affect the origines of
mycotoxin contamination Prandini et al.
(2009). South Egypt has very hot summer
and hot desert climate and very little pre-
cipitation rate. Due to high temperature (39—
41°C) and humidity (58-61%), it can be
expected that the amount of AFBL1 is high in
the animal feeds. Increasing daily intake of
AFB1 polluted feed by dairy cattle will
reflect with high incidence of AFML1 in milk
Ghareeb et al. (2013). The milk samples
investigated in the present work were
collected from the Upper Egyptian city of
Sohag, which is located in southern Egypt
which had extremely high temperatures,
extended dry seasons, and low availability of
green fodder. Thus, farmers in these regions
often depend on the use of feedstuffs that
have been inappropriately stored, which
leads to aflatoxin contamination. All these
factors and, in particular, feeding animals
AFB1l-contaminated rations, led to the
increased incidence of high AFML1 levels in
milk in Upper Egypt. This is a serious
considering a recent study that suggested
that the most successful method to control
AFM1 in the dairy products is to decrease
AFB1 residues in the primary ingredients of
feed produced for dairy animals.

Several nations have developed permissible
limits for these metabolites in milk and dairy
products that variable from one country to
another and are affected by economic
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concerns. The European Commission reg-
ulation (165/2010) and the Egyptian
standard set a limit of 50 ng/kg for AFML1 in
row milk and liquid products. This limit is
one order of magnitude lower than the 500
ng/kg limit set by the United States. In this
study, among positive samples, 78% of the
winter samples had AFM1 levels above the
EU regulatory level (50 ng/L), whereas
100% of two examined seasons had
concentrations above the early Egyptian
Regulations level (1990) (0 ng/L) but 78%
and 100% in winter and summer samples
above late update of Egyptian standard,
2010/7136 (50 ng/L of AFM1). In

comparison with Codex Alimentarius
(FDA/WHO) (2001), 78% and 100% of the
winter and summer samples had
concentrations above the Codex
Alimentarius  regulatory  limits.  The
percentage of aflatoxin M1 samples

exceeded the MRL of the US FDA (2011)
limit for AFM1 are 50 and 21 %, in winter
and summer milk samples, respectively,
where AFM1 MRL is 0.5 pg/kg. These data
represented higher exceeded levels which
recorded previously in the raw milk samples
collected from Sohage and Assiut cities
where the results declared that 93% of
samples were over the permitted limit set by
the European Commission (EC), whereas
3.3% of samples exceeded US FDA standard
limit Shaker and Elsharkawy (2014). And
also, higher than the samples were obtained
from Cairo, Giza, and EI-Minia dairy shops.
AFM1 contaminated raw milk samples were
25.71%, which above the European and
Egyptian regulation limits Esam et al.
(2022). From this study, it is worthy to
conclude that the variable levels of AFML1 in
dairy products could be declared on the
principals of climatic and seasonal variations
and also due to change of geographical
conditions. The malpractices of feed storage
and farm management play a great role in
such hazard Igbal and Asi (2013). Moreover,
the great difference of milk contamination
with AFM1 was considered to be connected
to variable issues including animal species,
season, milking time, concentration of AFB1
intake, and amount of milk given by the
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animal Assaf et al. (2019). Previously, the
Ministry of Health legalized that the dairy
products should be free from AFML1 (0 ng/
kg-1), in Egypt Igbal et al. (2015). Recently,
the Egyptian standard followed the EU
regulation for liquid and row milk products
Esam et al. (2022). Thus, strict legislations
need to be applied by special authorizes in
order to examine the presence of AFM1 in
dairy products Ismaiel et al. (2020).

CONCLUSION

Our data combined with those from previous
studies demonstrate the important aspects
that must be considered with regard to
AFM1 contamination levels in Egypt.
Moreover, the findings of this work
recommended that there is a serious public
health hazard under Egyptian regulation due
to AFM1-contaminated milk. All samples
tested were positive for AFM1 and the
concentrations were high compared with
those obtained in studies previously
conducted in Egypt. In addition, many
samples were far above the legal limits set
by other national organizations. Thus, the
safety and quality of milk in Egypt,
especially in Upper Egypt, must be strictly
monitored to protect public health.

REFERENCES

Aiad, S. and HS, A.E. (2013): Aflatoxin M1
levels in milk and some dairy products
in Alexandria city. Assiut Veterinary
Medical Journal, 59(139):93-98.

Amer, A.A. and Ibrahim, M.E., 2010.
Determination of aflatoxin M1 in raw
milk and traditional cheeses retailed in
Egyptian  markets.  Journal  of
Toxicology and Environmental Health
Sciences, 2(4): 50-53.

Assem, E.; Mohamad, A. and Oula, E.A.
(2011): A survey on the occurrence of
aflatoxin M1 in raw and processed
milk samples marketed in Lebanon.
Food Control, 22:1856-8.

Assaf, J.C.; Nahle, S.; Chokr, A.; Louka, N.;
Atoui, A. and El Khoury, A. (2019):

95

Assorted methods for decontamination
of aflatoxin M1 in milk using
microbial adsorbents. Toxins, 11(6):
304.

Baskaya, R.; Aydin, A.; Yildiz, A. and
Bostan, K. (2006): Aflatoxin M1
levels of some cheese varieties in
Turkey. Med. Welt 62: 778-780.

Codex Alimentarius (FDA/WHO) (2001):
CAC. Commission submitted on the
draft maximum level for aflatoxin M1
in milk. Hague, Netherlands: Codex
Committee on Food Additives and
Contamination 33rd Session; 2001

Esam, R.M.; Hafez, R.S.; Khafaga, N.I.M.;
Fahim, K.M. and Ahmed, L.I. (2022):
Assessment of aflatoxin M1 and Bl in
some dairy products with referring to
the analytical performances of
enzyme-linked immunosorbent assay
in comparison to high-performance
liquid chromatography. Veterinary
World, 15(1):91.

EOSQC (Egyptian Organization for
Standardization and Quality Control).
(1990): Maximum  Limits  for
Mycotoxin in Foods. Part L Aflatoxins
E.S. 1875-1990. Egyptian
Organization for Standardizationand
Quality Control, Cairo, Egypt.

Egyptian Standards (2010): Egyptian
Standards Regulation, 7136/2010,
Maximum  Levels for Certain
Contaminants in Foodstuffs. Egyptian
Organization for Standardization and
Quality Control. Egyptian Standards.

Fakhri, Y.; Rahmani, J.; Oliveira, C.A.F.;
Franco, L.T.; Corassin, C.H.; Saba,
S.; Rafique, J. and Khaneghah, A.M.
(2019): Aflatoxin M1 in human breast
milk: A global systematic review,
meta-analysis, and risk assessment
study (Monte Carlo simulation).
Trends in food science & technology,
88, pp.333-342.

US FDA (2011): Guidance for Industry:
Action Levels for Poisonous or 367
Deleterious Substances in Human
Food and Animal Feed. Food and
Drug Administration, Silver Spring,
Maryland: p368



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 69 No. 176 January 2023, 88-97

Gallo, A.; Giuberti, G.; Frisvad, J.C;
Bertuzzi, T. and Nielsen, K.F. (2015):
Review on mycotoxin issues in
ruminants: Occurrence in forages,
effects of mycotoxin ingestion on
health status and animal performance
and practical strategies to counteract
their negative effects. Toxins, 7, 3057—
3111.

Ghareeb, K.; Elmalt, L.M.; Awad, W.A. and

Bohm, J. (2013): Prevalence of

aflatoxin M1 in raw milk produced in

tropical state (Qena, Egypt) and
imported milk powder. J. Vet. Anim.

Sci, 3(1-2), pp.1-4.

S.Z. and Asi, MR. (2013):
Assessment of aflatoxin M1 in milk
and milk products from Punjab,
Pakistan. Food control, 30(1), pp.235-
239.

Igbal, S.Z.; Jinap, S.; Pirouz, A.A. and
Faizal, A.A. (2015): Aflatoxin M1 in
milk and dairy products, occurrence
and recent challenges: A review.
Trends in Food Science & Technology,
46(1), pp.110-1109.

IARC (International Agency for Research on
Cancer) (2012): Agents Classified by
the IARC Monographs. Vol. 1 IARC,
Lyon, France

Ismaiel, A.A.; Tharwat, N.A.; Sayed, M.A.
and Gameh, S.A. (2020): Two-year
survey on the seasonal incidence of

Igbal,

aflatoxin M1 in traditional dairy
products in Egypt. Journal of food
science and technology, 57(6),

pp.2182-21809.

Kunter, I.; Hiirer, N.; Giilcan, H.O.; Oztiirk,
B.; Dogan, I. and Sahin, G. (2017):
Assessment of Aflatoxin M1 and
heavy metal levels in mother's breast
milk in Famagusta. Cyprus. Biol.
Trace Elem. Res. 175, 42-49. doi:
10.1007/ s12011-016-0750-z

Madali, B.; Gulec, A. and Ayaz, A. (2018):
A survey of Aflatoxin M1 in different
milk types in Turkey: risk assessment
of children’s exposure. Prog. Nutr. 20,
659-664. doi: 10.23751/
pn.v20i4.6889

96

Muaz, K.; Riaz, M.; Oliveira, C.A.F.D;
Akhtar, S.; Ali, SW.; Nadeem, H.;
Park, S. and Balasubramanian, B.
(2022): Aflatoxin M1 in milk and
dairy products: Global occurrence and
potential decontamination strategies.
Toxin reviews, 41(2), pp.588-605.

Mwanza, M.; Abdel-Hadi, A.; Ali, A.M. and
Egbuta, M. (2015): Evaluation of
analytical assays efficiency to detect
aflatoxin M1 in milk from selected
areas in Egypt and South Africa.
Journal of Dairy science, 98(10),
pp.6660-6667.

Negash (2018): A review of aflatoxin:
occurrence, prevention, and gaps in
both food and feed safety. J. Appl.
Microbiol. 8:35-43. https: / / doi .org/
10 .15406/ jnhfe .2018 .08 .00268

Ogunade, I.M.; Martinez-Tuppia, C.;
Queiroz, O.C.M.; Jiang, Y.; Drouin,
P.; Wu, F.; Vyas, D. and Adesogan,
AT. (2018): Silage  review:
Mycotoxins in silage: Occurrence,
effects, prevention, and mitigation. J.
Dairy Sci., 101, 4034-4059.

Pietri, A.; Bertuzzi, T.; Piva, G.; Binder,
E.M.;  Schatzmayr, D.A. and
Rodrigues, 1. (2009): Aflatoxin
Transfer from Naturally Contaminated
Feed to Milk of Dairy Cows and the
Efficacy of a Mycotoxin Deactivating
Product. Int. J. Dairy Sci., 4:34-42

Prandini, A.; Tansini, G.; Sigolo, S.; Filippi,
L.; Laporta, M. and Piva G. (2009):
On the occurrence of aflatoxin M1 in
milk and dairy products. Food Chem
Toxicol Int. J. Dairy Sci; 47:984-91,
https://doi.org/10.1016/j.
fct.2007.10.005

Shaker, E.M. and Elsharkawy, E.E. (2014):
Occurrence and the level of
contamination of afl atoxin M1 in raw,
pasteurized, and ultra-heat treated buff
alo milk consumed in Sohag and
Assiut, upper Egypt. Journal of
Environmental and Occupational
Health, 3(3), pp.136-140.

Serraino, A.; Bonilauri, P.; Kerekes, K.;
Farkas, Z.; Giacometti, F.; Canever,
A.; Zambrini, AV. and Ambrus, A.



Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 69 No. 176 January 2023, 88-97

(2019): Occurrence of aflatoxin M1 in toxicology, exposure, potential health
raw milk marketed in Italy: Exposure consequences, and interventions. AmJ
assessment and risk characterization. Clin  Nutr; 80:1106-22; https://
Frontiers in Microbiology, 10, p.2516. doi.org/10.1093/ ajcn/80.5.1106

Wilson, J.; Casper, H. and Wilson, D. Zakaria, A.M.; Amin, Y.A.; Khalil, O.S.F;
(1995): Effect of delayed harvest Abdelhiee, E.Y. and Elkamshishi,
on contamination of pearl millet grain M.M. (2019): Rapid detection of
with mycotoxin-producing fungi and aflatoxin M1 residues in market milk
mycotoxins. Mycopathologia, 132, in Aswan Province, Egypt and effect
27-30. of probiotics on its residues

Williams, JH.; Phillips, TD.; Jolly, PE.; concentration. Journal of advanced
Stiles, JK.; Jolly, CM. and Aggarwal, veterinary and animal research, 6(2),
D. (2004): Human aflatoxicosis in p.197.

developing countries: a review of

EL g Addlaay Al Cdal) cilisal Y af CpadS SN o gl Maa )
Ugll je Slay) ¢ (59l pl AL i taaf ¢ tas] sl plg U
E-mail: rbahaad1l4@gmail.com Assiut University web-site: www.aun.edu.eg

L sean Azl gu ddilae 8 gLl dlall oo saladl culall e (8) o (anS IV Gy g 2y Sy
A o lgemnd 5 Y oYY 0 W e e e ol e o 3 Al (g Cilize g sall e
Clise 8 0HAC,0 Dy 58 4y shadll 4 gand) (e dlle ¥z o (5 gind Clipall o il IS (e (a8
#\e\‘);)‘)szm ~,/\é\ vyl wb@@wY\uM\uymC}\)ﬁ)UM\LL\A&Q@%V/\,OJ;,M\
38 4 giall Al () s gl 85 Chnall cline (8 Gl LS\ 6l pa g S 458 () vy e el Glie Ao s
CalS 8 VITINY )+ alall Alal Cadall 8 ) o) o€ S A sansall 4 el Gl daial sall Cidads
e b dlld S8 pleadl) b cilial] gl Coua s Cinall 5 o303 96) v 5 %VA Y1 & Cauil
psasall (andl LY Ciladie paad Jalill 5 Gl 5 (5 ) sall Gandll LA e a5y Al 5 cllgisal) daia

ELISA . )4l CpmS 81 4, pladl)

97


http://www.aun.edu.eg/

