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ABSTRACT

The concentrations of 11 organochlorine pesticides residues were deter-
mined in 100 samples of cow’s milk collected from five districts of El-
Qalubiya Governorate, Egypt during March to April, 2011. The most pre-
dominant organochl orine compoundsin cowsmilk were p,p’-DDD (49%)
and endrin (42%) with amean value of 0.513+1.04 and 0.457+0.566 ng/ml,
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respectively. All samples were contaminated with one or more of thein-
vestigated pesticides. From public health point of view, the observed lev-
els of OCPs residues in cow’s milk’s in this study do not pose a serious

hedlth risk to the consumers.

INTRODUCTION

Persistent organic pollutants (POPs) are synthetic
chemicd substanceswith unique and harmful charac-
teristics. They pose severerisksto human health and
theenvironment dueto their toxicity, their persistence,
their ability to travel long distances on air and water
currents, and their propensity to bio-accumulateinfood
chains. POPswill remainintheenvironment for along
timeevenif al new sourceswill beimmediately eimi-
nated astherate of their degradationisvery low. There
isevidencethat alot of people worldwide may now
carry enough POPsintheir body fat to cause serious
health problems, including reproductive and devel op-
mental problems, cancer, endocrine and immunesys-
tem disruption, abnormal behaviour, and neurological
problems. Twelve POPs have been identified by the
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United Nations Environment Programme (UNEP) as
requiring urgent regul atory attention. They includethe
organochlorine pesticides (OCPs) adrin, chlordane,
DDT, diedrin, endrin, heptachlor, HCH, mirex and tox-
aphene. Theremaining three POPsinclude polychlori-
nated biphenyls (PCBs), dioxinsand furang. Even
though the useand production of OCPshave been regu-
lated worldwide, in agreement with the Stockholm con-
ventionin 20012, they aretill posing seriousenviron-
mentd threat both towildlifeand humang®. Milk occu-
piesanimportant place particularly inthediet of in-
fants, children and playsapivotal roleinther growth
and development. Being afat richfood it isanimpor-
tant source of OCP accumul ation and hence oneof the
convenient food stuff for measuring the persistent OCPs.
Inthiscontribution the distribution of OCPsin cow’s
milk samples collected from different sites in El-
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Qaubiyagovernorate, EQypt wereinvestigated.
MATERIALSAND METHODS

All thesolventsused inthe present study were pes-
ticideresduegrade (Alliance Bio, USA). Themixture
of OCPsanalytical standard was purchased from Dr.
Ehrengtorfer, Augsburg, Germany. One hundred fresh
milk samples (about 500 ml each) were collected from
MarchtoApril, 2011 during milking hoursi.e., early
morning and evening in the pre-cleaned, oven dried,
hexanesrinsed glass stoppered bottles of 500 ml ca-
pacity and weretemporarily stored inrefrigerator until
analysis. Sampleswere collected from fivedistricts of
El-QdubiyaGovernorate, Egypt, namely Benha, Kaha,
Shebin El-Kanater, Tokh and Kafr Shokr. Thesamples
were extracted according to the method described by
Suzuki et a .. Milk sample (10 ml) wasmeasured into
centrifugetubeand 20ml n-hexane, 5ml acetonitrileand
1 ml ethanol were added. The mixture was shacked
vigoroudly for 1 min, and centrifuged at 2000 rpmfor 2
min. Then-hexanelayer wasfiltered through anhydrous
sodium sulfateinto 100 ml round bottom flask. The
samplewasre-extracted twice with 20 ml portion of n-
hexane. The combined n-hexane phase was concen-
trated to about 4 ml using rotary evaporator. Milk ex-
tract waspurified by Horisil minicolumnand OCPswere
eluted from the column with 50 ml ethyl acetate-ben-
zene-n-hexane (1 + 19 + 180). The elution was con-
centrated using arotary evaporator to dryness. The
residuewasdissolvedin 2 ml of n-hexaneand trans-
ferred into autosampler vial for GC-ECD analysis.
Andysiswascarried out on anAgilent 7890, gaschro-
matograph, equipped with el ectron capture detector
(GC-ECD). GC analysiswas conductedonaHP-5M S
capillary column of 30m, 0.25mmid., 0.25 um film
thickness. Theoventemperaturewasprogrammed from
aninitial temperature 160 (2 minhold) to 260°C at a
rate of 5° C min-1 and was maintained at 260 °C for
12 min. Injector and detector temperaturewere main-
tained at 300 and 320 °C, respectively. Nitrogen was
used asacarrier a flow rate of 3 ml min-1. With each
set of samplesto be analyzed, asolvent blank, astan-
dard mixture and aprocedural blank wererunin se-
guenceto check for contamination, peak identification
and quantification. Method sengtivity and recovery were
determined by using samples spiked with the tested
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pesticidesat threelevels. At eachfortificationleve three
replicate were made. Fortified sampleswereextracted
asdescribed earlier and the averagerecovery percent-
ages of OCPsfor fortified sampleswere determined
and caculated for dl tested compoundsinmilk (TABLE
1).

Dataweredatigticaly eva uated by one-way andyss
of variance (ANOVA). Determination the differences
among meanswere carried out by usingtheleast sig-
nificant differences (LSD) test. All statistical analysis
was done using the statistical packagefor social sci-
ences (SPSS 16.0) program.

TABLE 1: Percent recovery fromfortified milk samplesand
the minimum detection limits(ng g?) for variouspesticides.

Pesticide Name Recovery RSD LOD
y-HCH 93 9 0.01
8-HCH 95 5 0.04
Aldrin 92 8 0.01
Endrin 96 3 0.01
Dieldrin 102 6 0.02
Heptachlor 98 10 0.03
Hept. Epoxide 100 0.03
y-chlordane 91 6 0.02
Endosulfane 94 12 0.02
p,p-DDE 98 5 0.05
p,p-DDD 95 7 0.05
p,p-DDT 99 10 0.05

RESULTSAND DISCUSSION

OCPsareamong the most important organotoxins
and makealargegroup of pesticides. They areclassi-
fiedinto threegroups: hexachl orocyclohexaneisomers
(HCHs), cydodienes(ddrin, endrindiddrin, heptachlor,
heptachlor epoxide, y-chlordane and endosulfane) and
DDT anditsmetabolites(DDT, DDE, DDD). Physi-
cochemical propertiesof thesetoxins, especialy their
high lipophylicity, facilitate the absorption and storage
of thesetoxinsin humanand animal bodies. Theexist-
enceof theresduesof thesetoxinsinmilk whichisone
of themost widdy used foodstuff containinglipidscan
beaquantitativeand quditativeindex for the presence
of thesetoxinsinanimal bodies. Out of dl thesamples
analyzed, 12 OCPs residues were detected. These
were: 5-HCH, aldrin, dieldrin, heptachlor epoxide, y-
chlordane, endosulfane, endrin, p,p’-DDE, p,p’-DDD,
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p,p’-DDT. The range, mean and frequency of the OCPs
residuesdetected are presented in TABLE 2. Theresi-
duelevesareexpressed in ng/ml milk without correct-
ing for percent recoveries. All sampleswere contami-
nated with one or more of theinvestigated pesticides.
Themg or OCPsresiduesfound inthecow’s milk were
p,p’-DDD (49%) and endrin (42%).
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Figurel: Resduesof HCH isomersin cow’s milk from El-
Qalubiya Gover norate.

Aldrin, dieldrin, heptachlor epoxide, y-chlo-
rdane, endosulfane, p,p’-DDE and p,p’-DDT were
present in 30%, 35%, 29%, 13%, 12%, 12% and 6
% with amean value of 0.382, 3.983, 1.810, 1.034,
0.619, 0.347 and 5.043 ng/ml, respectively in cow’s
milk samples, whereas a-HCH, y-HCH and hep-
tachlor were not detected in any of the analyzed
samples. Thedistrict wise concentrations of differ-
ent pesticidearegiveninFigure 1, 2and 3. The maxi-
mum concentration of 6-HCH, dieldrin, p,p’-DDT
and “OCPs was found in cow’s milk samples from
Shebin El-Kanater, Kaha, Benhaand Kahadistrict,
respectively. Among HCH isomers, 6-HCH was only
found in cow’s milk samples. Among “DDT, p,p’-
DDD contributed more as compared to other me-
tabolites. The 5-HCH was found in 2% of cow milk
sampleswith concentration varied from below the
detection limit (BDL) (>0.04 ng/ml) to 0.15 ng/ml
with amean value of 0.085 ng/ml. Thep,p’-DDD
contributed to 49% (0.513 ng/ml) followed by p,p’-
DDE 12% (0.347 ng/ml) and p,p’-DDT 6% (5.043
ng/ml) (Figure 3). The presence of p,p’-DDD and
p,p’-DDE indicates mainly past exposure to this in-
secticide. Thehigh proportion of p,p’-DDD in milk
has been ascribed to reductive dechlorination of p,p’-
DDT by rumen microorganisms®.

OCPspersigt inthe environment after they areused
and aretrand ocated and biomagnified dong the natura
food chains, with possible deleterious effectson organ-
isms placed at higher tropic levels. For example,
hyporeflexiaininfants has been associated with DDE

TABLE 2: Residues of organochlorine pesticides (ng/ml)
raw cow’s milk from El-Qalubiya Governorate.

. Mean No. of
Ple\lst(’;::éje Range +S.D +ve
(n=100) samples
a-HCH BDL - -
y-HCH BDL - -
3-HCH BDL-0.15 0.085+0.091 2
E-HCL BDL-0.15 0.085+0.091 2
Aldrin BDL-3.80 0.382+0.749 30
Endrin BDL-3.20 0.457+0.566 42
Diddrin BDL-33.0 3.983+8.114 35
Heptachlor BDL - -
Heptachlor Epoxide BDL-6.20 1.810+1.412 29
y-chlordane BDL-2.80 1.034+0.944 13
Endosulfane BDL-5.20 0.619+1.466 12
p.p-DDE BDL-1.14 0.347+0.377 12
p,p'-DDD BDL-6.16 0.513+1.041 49
p,p-DDT BDL-20.8 5.043+7.863 6
E-DDT BDL-20.8 0.920+2.777 67

BDL: below the detection limit

levelsaslow as4 mg/kg milk fat in breast milk®, DDT
causesegg-shdll thinningin somebirdd?”, ddrinand di-
eldrin are potentialy carcinogenic®, and lindane pro-
duceliver tumorsinmice®. Aldrinwasdetectedin 30%
of milk samples collected with concentration varying
from >0.01to 3.80 ng/ml, with amean concentration
vaueof 0.382+0.749 ng/ml. Endosulfane and y-chlor-
daneweredetectedin only 12% and 13% sampleswith
concentration varying from >0.02 to 5.20 ng/ml and
>0.02t0 2.80 ng/ml, respectively.

There are number of reports available about the
occurrenceof OCPsresduesinmilk from different parts
of Egypt aswell asabroad although it has been found
that thereisasteady declineinthelevel of thoseresi-
duesin milk and other productsduring recent yearsas
aresult of banning or restricting someof the compounds
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Figure2: Resduesof DDT and itsmetabolitesin cow’s milk
from El-Qalubiya Gover nor ate.
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Figure 3 : Residues of cyclodiens pesticide in cow’s milk
from El-Qalubiya Gover nor ate.

bel onging tothegroup, introduction of newer molecules
and changesin themanagement practi cesof insect pests,
etc.

CONCLUSIONS

The presence and concentration of OCP residues
in milk in the context of present study indicate that
through thefrequency and level hasconsiderably de-
creased over the past records of particularly Egypt but
still theexistsabeitin low scale. Themost important
reason for this could be that most of the OCP have
becomethe pers sent environmenta contaminantsover
the decadeand havevery lessdegradatility. From public
hedlth point of view, the observed levelsof OCPsresi-
duesin cow’s milk’s in this study do not pose a serious
hedlthrisk tothe consumers.
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