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ABSTRACT

ARTICLE INFO

Milk and dairy products are an important exposure route for organochlorine
pesticides (OCPs) to humans. For this reason milk, kareish cheese and
yoghurt analyzed for the presence of fourteen organochlorine pesticides
namely Alpha HCH, Gamma HCH, Delta HCH, Aldrin, Gamma Chlordane,
Endosulfan, Dieldrin, Endrin, , p,p'-DDE, p,p'-DDD, p,p'-DDT and
methoxychlor using gas chromatography with electron capture detector
(GC-ECD. A total of 90 random samples of raw cow's milk samples and
dairy products (30 of each) were collected from 4 districts in Fayoum
Governorate (Fayoum, Etssa, senoris and Tamia) during a period from
September 2017 to January 2018. The results indicated that 6.60%(6/90) ,
5.50%(5/90), 25.55%(23/90), 13.33%(12/9), 11.11%(10/90), 1.11%(1/90),
18.88%(17/90), 8.88%(8/90),  15.55%(14/90), 17.77%(16/90) and
22.22%(20/90) of the examined samples were contaminated with Alpha
HCH, Gamma HCH, Delta HCH, Aldrin, Gamma Chlordane, Endosulfan,
Dieldrin, Endrin, p,p-DDE, p,p'-DDD and methoxychlor,respectively.

None of the examined samples revealed the presence of
Dichlorodiphenyltrichloroethane (p,p'-DDT), Heptachlor and Heptachlor
epoxide.

Generally the concentrations in the examined samples followed the order of
Delta HCH > methoxychlor > Gamma HCH > p,p’-DDD > Dieldrin > Aldrin
> Gamma Chlordane > Endosulfan > p,p'-DDE > Endrin > Alpha HCH.
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1. Introduction

Milk and dairy products play a significant role in
human diet, regardless the consumers’ age. It
considered as a complete food because it is a good
and cheap source of protein, fat and contains
many valuable nutrients. Pesticides were
used in agriculture and public health programs for
combating pests and vector-borne disease.
Uncontrolled and random application of these
pesticides may led to significant contamination of
food commodities Ismail and Elkassas,
(2016).Milk-producing animals may be exposed
to pollutants via contaminated feed, water, or air
Deti et al, (2014).Foods, particularly animal-
based foods, are the most important source of
human exposure for many persistent organic
compounds including OCPs. Alcock et al, (2000).
Organochlorine pesticides due to their lipophilic
properties are initially stored in fat-rich tissues
and translocated and excreted in milk. Therefore,
the consumption of dairy products together with
other contaminated food may expose consumers
to unexpected levels of organochlorine
pesticides(OCPs). Some of OCPs have been
considered as ‘‘endocrine-disrupting chemicals”
Colborn et al, (1993) and Kalpana, (1999) and
carcinogenic  substances Surendranath et al,
(1998) OCPs accumulate in fat-rich food products
including dairy products, such as kareish cheese
and raw milk Salem et al, (2009).

The presence of organochlorine pesticides
in raw milk and dairy products has been reported
in different countries and regions.Therefor, this
study quantify  the  concentrations  of
organochlorine pesticides residues in raw milk
and dairy products in El Fayoum Governorate,

Egypt.

2. Materials and methods

2.1. Sampling:
A total of 90 random samples of raw cow 's milk,
kareish cheese and yoghurt (30 Of eash ) were

collected from 4 districts in fayoum Governorate
(Fayoum, Etssa, Senoris and Tamia) during a
period from september 2017 to january 2018.
The raw cow's milk and yoghurt were collected
from super markets while kareish cheese were
collected from public markets in villages .All milk
samples examined for heat treatment by Storch's
test (Lampert, L.M.1975)

All samples were labeled to identify the source,
site and date of sampling, and transferred to
central agricultural pesticides
laboratory,Doki,Giza in boxes containing ice bags
where they kept at -20 °C till further analysis.

2.2. Chemicals and reagents

Acetone, n-Hexane, Dichloromethane,
Acetonitrile, Chloroform and Methanol of
pesticides residue (PR) grade were purchased
from Alliance Bio, USA.Petroleum ether, diethyl
ether and anhydrous sodium sulfate, of PR
grade were purchased from Merck (Germany).
Analytical standards of Alpha HCH, Gamma
HCH, Delta HCH, Heptachlor, Heptachlor
epoxide, Aldrin, y-Chlordane, Endosulfan,
Dieldrin, Endrin, p,p'-DDE, p,p'-DDD and p,p'-
DDT, methoxychlor were obtained from Dr.
Ehrenstorfer, Augsburg in Germany, with purities
larger than 98.5%,as illustrated in Fig(1).Florisil,
60-100 mesh, PR grade was purchased from
(Sigma, USA), It was activated in an oven. at
130°C for 24 hours column, before using in a
column , it was cooled to room temperature in a
desicator.

306



JOURNAL OF VETERINARY MEDICAL RESEARCH 2018, 25 (2): 305-312

Fig.(1): GC-ECD Chromatogram of the Standards
Mixture of organochlorine insecticides solution.
2.3. Sample preparation,Extraction and clean up:
Procedures for extraction of pollutants and lipids
from raw milk  kareish cheese and yoghurt
described by (the Association of Official
Analytical Chemists (AOAC, 1995) .Three grams
of fat was dissolved into 40 ml petroleum ether,
then partitioned three times into acetonitrile
saturated with petroleum ether (3x 30 ml). Dilute
acetonitrile fraction with saline (600 ml),
partitioned it into petroleum ether (3x 100 ml).
This was dried over anhydrous sodium sulfate,
and concentrated at 30 C on a rotary vacuum
evaporator to a volume less than 5 ml to be used
for Florisil clean up (Kodba and VVoncina, 2007).
Clean up of the extracted samples, to
remove the residual fat, was performed Dby
transferring the extract into a glass
chromatographic column (25 mm i.d.) containing
25 g activated Florisil (60/100 mesh) topped with
1-cm layer of anhydrous sodium sulphate. The
prepared column was rinsed with 100 ml
petroleum ether, and then the extracted sample
was transferred onto the column. The column was
eluted with 300 ml eluent (20% dichloromethane
+ 80% petroleum ether). The collected eluate was

concentrated to dryness on a rotary vacuum
evaporator and dissolved in hexane to a volume of
5 ml (Alawi et al., 1992).Each extract was
transferred to 2-ml injection vials to be ready for
the analysis with the electron capture gas
chromatography.

2.4. Determination of organochlorine pesticide
residual concentrations:

The OCP residues were determined by analysis of
samples using a gas liquid chromatograph
(Hewlett-Packard Model 6890) equipped with
electron capture detector Ni63, a split/splitless
injection inlet, capillary column capability and a
7683A autosampler. Nitrogen was used as a
carrier at flow rate of 3 ml /min. The
chromatograph oven temperature was
programmed from an initial temperature 160 (2
min hold) to 240 °C at a rate of 5° C /min and was
maintained at 240°C for 20 min. Injector and
detector temperatures were maintained at 260 and
320 °C, respectively. The sample volume injected
was 1pl.

2.5. Recovery studies

The method used for OCPs determination
in raw milk and dairy products was was accredited
by the United Kingdom Accreditation Service
(UKAS) in 2003, as part of the ISO/IEC 17025
accreditation process of the laboratory (Salem et
al., 2009).
Recovery study was performed on dairy products
spiked with pesticide standards after extraction
and solvent evaporation. The recovery values
were calculated from peak area of the
chromatograms obtained with standards of the
OCPs.  Detection limits is the lowest
concentrations of the residues in each of the
matrices measured at the GC. Blank analyzes
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were performed to check interference from the
sample. Samples were analyzed in duplicate and
represent the arithmetic mean. The detection
limits, the average recoveries with their standard
deviations (SDs) of OCPs are shown in Table (1).
The average recoveries of OCPs in raw milk and
raw milk products were from 73.41% to 88.18 %
which indicates that the reproducibility of the
method was satisfactory.

Pesticide LOD LOQ RSD % RT
% Rec

a-BHC 0.005 0.015 17 73.41 3.139
Y-BHC 0.005 0.015 17 82.13 3.778
A-BHC 0.001 0.004 15 79.21 4.347
Heptachlor 0.01 003 15 75.11 5.421
h.epoxide 0.001 0.003 17 77.14 6.329
Aldrin 001 005 13 78.42 7.673
Y-chlordan 0.001 0.004 14 88.13 8.273
endosulfan 0.01 004 13 73.44 8.614
dieldrin 0.001 0.003 14 81.22 9.456
endrin 0.001 0.003 15 74.41 9.647
pp DDE 0.002 0.005 14 84.13 10.125
pp DDD 0.002 0.005 12  85.14 11.048
pp DDT 0.002 0.005 16 88.13 12.285
methoxychlor 0.001 0.004 13 79.13 14.463

3. Results

3.1. Variations in organochlorine among the
different dairy products

Amongst the dairy products examined (milk,
kareish cheese and yoghurt) in the present study,
the incidence of contamination of all OCPs
detected in raw milk were higher than those
detected in other products (Fig. 2). The order of
contamination in the analyzed samples was, raw
milk (93.33 %) heigher than kareish cheese
(86.66 %) and yoghurt (86.66 %).

incidence of pesticide
residues in examined raw
milk,kareish cheese and
yoghurt samples

28

30 26 26

20
B NO. of samples

10 3.339 6.669 6.66%
W % ratio

0 T T T 1
raw milk kareish yoghurt
cheese

Table (1) : ( LOD) limit of detection mg/kg , (LOQ)
Limit of Quantitation mg/kg , (RSD) relative standard
deviation %, (Rec) average recoveries % and (RT)
retention time/ mint of organochlorine pesticides in
raw cow ‘s milk, Kareish kareish cheese and yoghurt
sampling GC-ECD  (organochlorine  validation
parameters).

Fig. 2 Incidence of pesticide residues in examined
raw milk, kareish cheese and yoghurt samples

3.2. Incidence of contamination with the
different organochlorines

Generally, the incidence of contamination of the
examined samples by the OCPs followed the order
of Delta HCH > methoxychlor > Gamma HCH >
p,p-DDD > Dieldrin > Aldrin > Gamma
Chlordane > Endosulfan > p,p'-DDE > Endrin >
Alpha HCH.Fig (3)
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quantities of detected pesticides in examined
raw milk, kareish cheese and yoghurt samples
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Fig (3) quantities of detected pesticides in examined raw
milk, kareish cheese and yoghurt samples.

3.3. Organochlorine pesticide residues in raw

milk, kareish cheese and yoghurt

4. discussion:

4.1. HCHs (hexachlorocyclohexane isomers)

Among three different isomers of HCH (a-isomer,
Y-isomer and A -isomer), a- HCH presented in 1 (3.33%),
2 (6.66 %) and 3 (10%) of raw milk, kareish cheese and
yoghurt examined samples with mean concentrations of
0.001, 0.0011 + 0.0012 and 0.00013 + 0.00006mg/kg,
respectively.Y-HCH presented in 2 (6.67 %) , 2 (6.67 %)
and (3.33 %) samples of raw milk, kareish cheese and
yoghurt at mean concentrations of 0.054 + 0.06 ,0.0025 +
0.001 and 0.0001mg/kg.

While A- HCH detected in 10(33.33%) , 6 (20 %)
and 7(23.7 %) of raw milk, kareish cheese and yoghurt
samples at mean concentrations of 0.098 + 0.09 , 0.29 +
0.3 and 0.099 +0.1mg/kg . Concentrations of a- HCH and
Y-HCH were below values setted by (EU,2014) , while
concentrations of A- HCH exceeded the MRLs in 7 raw
milk, 5 kareish cheese and 3 yoghurt samples. Salem et al,
(2009) detected a- HCH and Y-HCH in cheese and
yoghurt samples at mean concentrations of 0.027 ,0.44
mg/kg and 0.030 , 0.22 mg/kg while Y-HCH could not be
found at any milk samples.

4.2. Aldrin, Dieldrin and Endrin

Aldrin detected in 4 (13.33 %) of milk, kareish
cheese and yoghurt at mean concentrations of 0.008
+ 0.015 ,0.0022 and 0.0011 mg/kg.These
concentrations were below values setted by
(FAO/WHO,EU) except one raw milk sample
exceeded the MRLs. However, Aldrin, Dieldrin and
Endrin have not been detected in any of the samples
analysed by (Salem et al., 2009).

4.3. Heptachlor and Heptachlor epoxide
Heptachlor and Heptachlor epoxide have not been
detected in any of raw milk, kareish cheese and
yoghurt samples in our study. However , Heptachlor
was detected in  concentrations exceeded
(FAO/WHO) MRLs in two raw milk samples with
a mean concentration of 0.026 mg/ kg Salem et al,
(2009).

44. DDTs (dichlorodiphenyltrichloroethane
and its metabolites)

The pp -DDE was detected in raw milk, kareish cheese
and yoghurt samples in this study at mean
concentration of 0.0023 + 0.003 , 0.001 + 0.001 and
0.002 + 0.001 mg/kg, While pp —DDD founded at mean
concentration of 0.0022 + 0.002 , 0.007 + 0.1 and
0.0002 + 0.0001 mg/kg.These concentrations were
detected in levels lower than the MRLs. DDT was not
detected at any detected samples. Avancini et al, (2013)
detected p,p -DDE and p,p —-DDD in bovine raw raw
milk samples which is nearly similar to our result had
values lower than the reference values. While higher
level of p,p -DDE, p,p -DDD and p,p -DDT obtained
by Ismaill and Elkassas, (2016) above their respective
MRLs recommended by FAO/WHO and European
Union legislation. Lower pp -DDE concentration
detected in kareish cheese analyzed in Maharashtra
Pandit et al, (2002) and Mumbai, India Pandit and
Sahu, (2002). In contrast, higher levels were detected in
kareish cheese in Ghana Darko and Acquaah, (2008)
and Spain (Suarez et al, 1998) and in yoghurt from
Ghana Darko and Acquaah, (2008).
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4. Discussion

4.1. HCHs (hexachlorocyclohexane isomers)
Among three different isomers of HCH (a-
isomer, Y-isomer and A -isomer), a- HCH
presented in 1 (3.33%), 2 ( 6.66 %) and 3 (10%)
of raw milk, kareish cheese and yoghurt
examined samples with mean concentrations of
0.001, 0.0011 £ 0.0012 and 0.00013 + 0.00006
mg/kg, respectively.Y-HCH presented in 2 (6.67
%) , 2 (6.67 %) and (3.33 %) samples of raw
milk, kareish cheese and yoghurt at mean
concentrations of 0.054 + 0.06 , 0.0025 £ 0.001
and 0.0001mg/kg.While A- HCH detected in
10(33.33%) , 6 (20 %) and 7(23.7 %) of raw
milk, kareish cheese and yoghurt samples at
mean concentrations of 0.098 + 0.09 , 0.29 = 0.3
and 0.099 + 0.1 mg/kg . Concentrations of a-
HCH and Y-HCH were below values setted by
(EU,2014) , while concentrations of A- HCH
exceeded the MRLs in 7 raw milk, 5 kareish
cheese and 3 yoghurt samples. Salem et al,
(2009) detected a- HCH and Y-HCH in cheese
and yoghurt samples at mean concentrations of
0.027 ,0.44 mg/kg and 0.030 , 0.22 mg/kg while
Y-HCH could not be found at any milk samples.

4.2. Aldrin, Dieldrin and Endrin

Aldrin detected in 4 (13.33 %) of milk, kareish
cheese and yoghurt at mean concentrations of
0.008 + 0.015 ,0.0022 and 0.0011 mg/kg.These
concentrations were below values setted by
(FAO/WHO,EU) except one raw milk sample
exceeded the MRLs. However, Aldrin, Dieldrin
and Endrin have not been detected in any of the
samples analysed by (Salem et al., 2009).

4.3. Heptachlor and Heptachlor epoxide
Heptachlor and Heptachlor epoxide have not
been detected in any of raw milk, kareish cheese

and yoghurt samples in our study. However,
Heptachlor was detected in concentrations
exceeded (FAO/WHO) MRLs in two raw milk
samples with a mean concentration of 0.026 mg/

kg Salem et al, (2009).

4.4. DDTs
(dichlorodiphenyltrichloroethane and
its metabolites)

The pp -DDE was detected in raw milk,
kareish cheese and yoghurt samples in this
study at mean concentration of 0.0023 +
0.003 , 0.001 + 0.001 and 0.002 £ 0.001
mg/kg, While pp —DDD founded at mean
concentration of 0.0022 + 0.002 , 0.007 *
0.1 and 0.0002 + 0.0001 mg/kg.These
concentrations were detected in levels lower
than the MRLs. DDT was not detected at
any detected samples. Avancini et al, (2013)
detected p,p -DDE and p,p —-DDD in bovine
raw raw milk samples which is nearly
similar to our result had values lower than
the reference values. While higher level of
p,o -DDE, p,p -DDD and p,p -DDT
obtained by Ismaill and Elkassas, (2016)
above their respective MRLs recommended
by FAO/WHO and European Union
legislation. Lower pp -DDE concentration
detected in kareish cheese analyzed in
Maharashtra Pandit et al, (2002) and
Mumbai, India Pandit and Sahu, (2002). In
contrast, higher levels were detected in
kareish cheese in Ghana Darko and
Acquaah, (2008) and Spain (Suarez et al,
1998) and in yoghurt from Ghana Darko and
Acquaah, (2008).

References

Organochlorine pesticide contaminations

Alawi, M.A., Ammari, N., Al-Shuraiki, Y., (1992).

in

human raw raw milk samples from women living

310



JOURNAL OF VETERINARY MEDICAL RESEARCH 2018, 25 (2): 305-312

in Amman, Jordan. Arch. Environ. Contam.
Toxicol. 23, 235-2309.

Alcock, R. E., Sweetman, A. J., Juan, C. Y., & Jones,
K. C. (2000). A generic model of human lifetime
exposure to persistent organic contaminants:
development and application to PCB-101.
Environmental Pollution, 110, 253e265.

AOAC International, 1995. Official Methods of
Analysis, 16th ed. AOAC International,
Gaithersburg.

Avancini, R.M. ; Silva, I.S. ; Rosa, A.C.S. ; Sarcinelli,
P.N. and Mesquita, S.A. (2013). Organochlorine
compounds in bovine raw milk from the state of
Mato Grosso do Sul — Brazil. J. Chemosphere .
90 (9), 2408-2413

Brasil, (1999). Ministerio da Agricultura, Pecuaria e
Abastecimento.  Instrucdo  normativa  42.
(accessed 01.12.11) (in Portuguese).

Bulut, S. et al., (2011). Organochlorine pesticide
(OCP) residues in cow’s, buffalo’s, and sheep’s
raw milk from Afyonkarahisar region, Turkey.
Environ. Monit. Assess. 181, 555-562.

Colborn, T., VomSaal, F.S., Soto, A.M., (1993).
Developmental effects of endocrinedisrupting
chemicals in wildlife and humans. Environ.
Health Persp. 101, 378— 384.

Darko, G. and Acquaah, S.0.(2008). Levels of
organochlorine pesticides residues in dairy
products in Kumasi, Ghana. J.Chemosphere (71)
294-298.

Deti, H. ; Hymete, A.; Bekhit, A.A. ; Mohamed, A.M.
and Bekhit, A. (2014). Persistent organochlorine
pesticides residues in cow and goat milks
collected from different regions of Ethiopia. J.
Chemosphere. 106:70-4.

European Union (EU) (2014). MRLs of pesticides,

available at
http://ec.europa.eu/sanco_pesticides/public/?even
t=ho mepage.

FAO/WHO (Food and Agriculture Organization/World
Health Organization) (2013). Codex Maximum
Residue Limits for Pesticide Residues in Food,
updated on 2013, available at

http://www.codexalimentarius.net/pestres/data/in
dex.html.

Gutierrez, R.; Ortiz, R.; Vega, S. ; Schettino , B.;
Ramirez , M.L. and Perez, J.J. (2013). Residues
levels of organochlorine pesticide in cow’s raw
milk from industrial farms in Hidalgo, Mexico. J.
Environmental Science and Health, Part B (48),
935-940

Ismail, T.and Elkassas,M. (2016). Prevalence of Some
Pesticides Residues in Buffalo’s Raw milk with
Refer to Impact of Heating from Kafrelsheikh ,J.
Veterinary Sciences 2016 48 (2): 113-123.

Kalpana, B., (1999). Human health risk assessment for
exposures to pesticides: a case study of endocrine
disrupters. In: Proceedings of the Eighth National
Symposium on Environment, Kalpakkam, India,
pp.70-72.

Kampire, E. ;Kiremire, B.T. ; Nyanzi, S.A. and
Kishimba, M. (2011). Organochlorine pesticide
in fresh and References 63 pasteurized cow’s
milk, Kampala markets. J. Chemosphere 84 (923-
927)

Kodba, Z.C., Voncina, D.B., (2007). A rapid method
for the determination of organochlorine,
pyrethroid pesticides and polychlorobiphenyls in
fatty foods using GC with electron capture
detection. Chromatographia 66, 619-624.

Lampert, L.M. (1975). Modern dairy products. 3 rd
edition, Chemical Pulli. Co. Inc., New York,
USA.

Pandit, G.G., Sahu, S.K., 2002. Assessment of risk to
public health posed by persistent organochlorine
pesticide residues in raw milk and raw milk
products in Mumbai, India. J. Environ. Monit. 4,
182-185.

Pandit, G.G., Sharma, S., Srivastava, P.K., Sahu, S.K.,
(2002).  Persistent organochlorine  pesticide
residues in raw milk and dairy products in India.
Food Addit. Contam. 19, 153-157.

311


http://www.codexalimentarius.net/pestres/data/in%20dex.html
http://www.codexalimentarius.net/pestres/data/in%20dex.html

El- shinawy et al. (2018)

Salem, N.M., Ahmad, R., Estaitieh, H., (2009).
Organochlorine pesticide residues in dairy
products in Jordan. Chemosphere 77, 673-678.

Salem, N.M., Ahmad, R., Estaitieh, H., (2009).
Organochlorine pesticide residues in dairy
products in Jordan. Chemosphere 77, 673-678.

Shaker, E.M. and Elsharkawy, E.E.(2015).
Organochlorine and Organophosphorus Pesticide
Residues in Raw Buffalo Raw milk from
Agroindustrial areas in  Assiut, Egypt.
Environmental and toxicology and
pharmacology, 39:1,433-440.

Shen, L. and Wania F. (2005). “Compilation,
Evaluation, and Selection of Physical - Chemical
Property Data for Organochlorine Pesticides.”
Journal of Chemical & Engineering Data 50:
742-68.

Suarez, A., Teran, M.T., Garcia, J.J., Sierra, M.,
Fernandez, N., Jose Diez, M., 1998.
Organochlorine pesticides residues in kareish
cheese from Léon, Spain. Toxicol. Environ.
Chem. 67, 323-332.

Surendranath, B., Unnikrishnan, V., Gayatri, V.,
Chitra, P., Priya, C., Ramamurthy, M.K., (1998).
Organochlorine pesticides in animal tissues and
their excretion through milk. J. Food Sci.
Technol. 35, 547-548.

USEPA IRIS. (2012). “United States Environmental
Protection Agency Integrated Risk Information
System Human Health Risk Assessment; Risk
Based Screening Table (Accessed 21.04.13.).”

Zhou, Q.; Wang, J.; Meng, B.; Cheng, J.; Lin, G,
Chen, J; Zheng, D. and Yanhong Y. (2013).
“Distribution and Sources of Organochlorine
Pesticides in Agricultural Soils from Central
China.” Ecotoxicology and Environmental Safety
93. Elsevier: 163-70.

312



