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ABSTRACT

The massive implementation of pesticides in agronomy, public health series, manufacturing, and production can
increase pesticides in the environment leading to tremendous effects on human health. Hence, the current study
aimed to evaluate the concentration and frequency of pyrethroid residues in raw bovine milk sourced from local
producers at West Delta of Egypt carefully chosen from three cities on High-Performance Liquid Chromatography
system. A total of 200 of raw bovine milk samples (Alexandria 75, El- Behera 75, and Matrouh 50) were analyzed.
The achieved results indicated that Cypermethrin, Cyhalothrin, and Deltamethrin residues were respectively
screened at frequencies of 18.66%, 17.33%, and 14.66% in Alexandria, 21.33%, 17.33%, and 16% in EI- Behera,
and 44%, 28%, and 24 % in Matrouh. Cypermethrin was detected in a mean concentration level of 6.63, 5.98, and
10.74 in Alexandria, EI- Behera, and Matrouh, respectively. However, Cyhalothrin and Deltamethrin had lower
mean values of 4.66 and 2.45 in Alexandria, 5.14 and 3.05 in El- Behera, and finally 2.84 and 2.69 in Matrouh.
There was no o- Cypermethrin in all the investigated samples while Cypermethrin was present with the highest
mean concentration and frequency levels in Matrouh, compared to other cities. Concerning the compatibility of
examined samples with maximum residue levels (MRLs) set by the European Commission and Codex regulation,
indicated only 2.66%, 1.33%, and 0.00 % for Cyhalothrin, and 1.33%, 4%, and 2% for Deltamethrin examined
samples in Alexandria, EI- Behera, and Matrouh cities exceeded MRLs, respectively. As for Cypermethrin, its
concentrations did not exceed MRLs. These results indicated a significant amount of these chemical pollutants in
raw bovine milk offered by local producers in the West Delta of Egypt, which can threaten human life. Accordingly,
continual assessment of pyrethroid residues in milk is of utmost importance to guarantee Egyptian consumers’
health.
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INTRODUCTION

Milk is crucial for human nutrition because it contains a plethora of indispensable compounds especially fat and proteins.
Recently, many authorized organizations around the world are effectively acting on how to protect the food supply chain
from being contaminated by forbidden hazards, such as pesticide residues in order to save human life. Pyrethroids are
known as artificial insect repellents which originated from natural biopesticides called pyrethrin complexes which were
extracted from a flowering plant named tanacetum cinerariifolium (Gammon et al., 2019). The most prevalent
pyrethroids are bifenthrin, deltamethrin, cyfluthrin, cypermethrin, esfenvalerate, cyhalothrin, and permethrin (Gong,
2013). The environmental applications of pyrethroid insecticides include spraying around homes to control flies and ants
(Feo et al., 2010), agricultural practices in crop protection against pests (Panseri et al., 2013), medical practices in topical
control of lice and scabies and vector-borne diseases such as malaria which transmitted by mosquitoes, and veterinary
practices in sprays, pour-on preparations and animal dipping (Corcellas et al., 2014).

Accidently, pyrethroids can get entrance to milk through unrestrained and haphazard use of these repellents for
dairy animals or their surroundings such as foodstuffs, crops, contaminated drinking water, contaminated soil, and direct
application to the bovine's body for controlling vector-borne diseases and parasites. Generally, the fatty portion of milk
acts as an ideal solvent for most pyrethroids due to their lipophilic nature (Ismail and Elkassas, 2016). Although
pyrethroids have great effectiveness, safety, high eco-friendly properties, low toxicity, relative stability, lower
environmental persistence and selective insecticidal activity when matched with the natural pyrethrins, their extensive
implementation has resulted in environmental pollution of ecosystems. In this regard, pyrethroids can either be easily
hydrolyzed in the environment for few weeks or continue for more than one year based on some factors such as
pyrethroid type, unmannerly usage, dampness, light and oxidation. In general, they are non-persistent contaminants and
less hazardous when compared with organochlorine and organophosphorus compounds (Yu et al., 2017). Pyrethroids
have hydrophobic and lipophilic characteristics, therefore unremitting consumption of contaminated milk with
pyrethroids for long time can cause bio-accumulation of these residues in fatty tissues, in addition to their spreading in
other body tissues via blood stream. Although, in most circumstances, pyrethroids can be hydrolyzed to detoxified
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metabolites, which generally have low and or non-toxic effects on animals and human, concerns about their tumor
causing and endocrine troublesome should be in consideration (Bordoni et al., 2019). Degradable metabolites of
pyrethroids such as I-Cyhalothrin, a-Cypermethrin and 3-phenoxybenzoic acid can be detected in animal or human
secretions including milk (Wu et al., 2013).

On the other hand, chronic toxicity, carcinogenicity, genetic aberrations, endocrine-unsettlement and improper
hormonal functions can be developed in some human bodies (Kampire et al., 2011). Chronic toxicity associated with
many symptom complaints like vertigo, headache, vomiting, eye irritation, exhaustion, muscular convulsions and
nervous symptoms. Chronic exposure to Cypermethrin has been reported to cause immune system toxicity or
dysfunctionality (Wu et al., 2011). Moreover, there are few symptoms may be developed due to acute toxicity like skin
itching, gastric, respiratory, convulsions and neurological disorders. Lately, cypermethrin has been reported to cause
chronic neurotoxicity and tumors in brain especially in children or reproductive toxicity even at very low doses (Hudson
et al., 2014). Moreover, Cypermethrin, has been classified by US Environmental Protection Agency (EPA) as potential
carcinogenic agent while, Cyhalothrin was included in the list of group D carcinogens (IARC, 2014).

Globally, licenses about safety guides, corrective usage and withdrawal times of many pesticides have been
established such as maximum residue levels (MRLs), for pesticides in foods of animal origin as well as plant products,
stated by the European Union (EU) 37/2010 (European Commission, 2010) and the Codex Alimentarius Commission. In
this regard, regulation (EC) 37/2010 has established MRL’s for Cypermethrin (20 ppb), Deltamethrin (20 ppb) and
Cyhalothrin (50 ppb). Furthermore, the Codex Alimentareous recommendations about the upper legal limits of
Deltamethrin and Cypermethrin isomers in milk were 100 and 30 ppb, respectively (CAC, 2018). Therefore, the core-tip
of the present research based on detection of selected three pyrethroid pesticides (Cypermethrin and its isomer (a-
Cypermethrin), Cyhalothrin and Deltamethrin) in raw bovine milk samples collected from local producers at West Delta
region of Egypt using High Performance Liquid Chromatography (HPLC). Finally, the detected contamination levels of
these pesticides residues were compared with maximum residue levels and in turn this study will be useful for overall
community and farmers that use pesticides with caution.

MATERIALS AND METHODS

Materials

Milk collection

Two hundred samples of fresh raw bovine milk, 250 ml in polyethylene bag, were collected randomly from local
producers from three cities (Alexandria 75, El- Behera 75 and Matrouh 50) in West Delta, Egypt. Samples were obtained
as sold to the public and transferred as soon as possible in an icebox at 4 + 1°C to the laboratory with a minimum of
delay.

Chemicals and reagents

Synthetic Pyrethroid Cyhalothrin 95% and Deltamethrin 98%, Cypermethrin and a- Cypermethrin 93% were
purchased from Tedia Company (Fairfield, OH, USA).

Methods

Preparation of standard solutions for pyrethroid pesticides

A typical stock solution was made separately for each type of pyrethroid pesticide in a concentration of 600 ppm by
liquefying 60 mg of each pyrethroid with acetonitrile as a solvent then adding to 100 ml of this solvent. From this stock
standard solution, the pyrethroids working standard solutions were prepared by diluting separately 0.0625, 0.125, 0.250,
0.500 and 1.0 ml of the pyrethroids stock solution to 50 ml with acetonitrile to obtain solutions of 0.75, 1.5, 3.0, 6.0 and
12.0 ppm, respectively. Such working standard solutions were prepared for each pyrethroid pesticide to determine the
linearity of standard curve. All used solvents were HPLC grade.

Determination of pyrethroid pesticides

Sample fortification technique. The quantity of each pyrethroid was analyzed using the method of recuperation by
fortification of the samples. The fortification was applied by adding standard concentration solutions to obtain different
concentrations of pyrethroids in the samples. These fortifications were done separately for each examined pyrethroids.
Calibration curves were constructed with fortified samples.

Extraction and purification technique. Accurately, 10 ml of the sample were put in an Erlenmeyer flask and
acidified with 1IN HCI to approximately pH 4. Further, 50ml acetonitrile were added and the flask was closed and
vigorously shaken for 30 minutes. The sample was filtered in a glass funnel by Wattman filter paper NO.42 and the
filtrate was collected in a beaker. The residue in the filter paper was transferred to the same Erlenmeyer flask, 25ml
acetonitrile was added, and the flask was sealed and mechanically shaken for 15 minutes. Thus, the sample was filtered
again using the same procedure and the same filter paper. The filtered sample was also collected in the same flask with
the first filtrate.

430
LCESICRGINEETEH Amer AA and Abou-Alella SA (2020). Spatial Monitoring of Pyrethroid Residues by RP-HPLC in Raw Bovine Milk in West Delta Region of Egypt.
World Vet. J., 10 (3): 429-436. DOI: https://dx.doi.org/10.36380/scil.2020.wvj53



Partitioning

The filtrate (acetonitrile phase) in the beaker was transferred to a separator funnel and 15ml n-hexan were added
and shaken for 1 minute. This procedure was repeated twice and acetonitrile phases were collected in the beaker while
the hexanic phase was discarded. However, 45 ml of the acetonitrile phase was added and shaken for approximately 1
minute. Finally, the acetonitrile layer was collected in a beaker containing the first acetonitrile phases and evaporated in
an exhaustion system under stream of nitrogen as well as heated to dryness at 30°C.

Column Chromatography Cleanup. In this step, dry residue was liquefied in 10 ml n-hexan then elution was
performed via a 4g silica gel column. The silica gel was previously treated by hot air at 130°C for 5 hours and cooled
then diluted with 5 ml deionized water. The silica gel was put in the chromatographic column and eluted with 1ml n-
hexan: diethyl ether (9: 1). The dry residue was diluted with 10ml n-hexan and 7ml n-hexan: diethyl ether (9: 1). The
eluate was dried at room temperature in an exhaustion system. The diethyl ether was purified before its use to eliminate
the possible peroxides.

RP-HPLC analysis. Actually, the dry residue was re-suspended with 1ml high grade acetonitrile, homogenized in a
shaker for few seconds. Accordingly, the homogenate was injected onto High Performance Liquid Chromatography
(HPLC). The suitable conditions of HPLC were: HPLC apparatus (Agilent1100) equipped with diode array detector
(DAD); Column: Zorbex SBC 18 (150mm x 4.6mm x 0.5um film thickness); Mobile phase: acetonitrile: distilled
deionized water (80: 20); Flow rate: 1.0ml/ min.; Detector: 226nm ultraviolet. Firstly, the homogenate was filtered in the
sample filtering system of HPLC. After filtration, the mobile phase used in HPLC was acetonitrile: distilled deionized
water (80: 20) under isocratic conditions and a flow rate of 1.0 ml/min and the mobile phase was filtered in the solvent
filtering system.

Quantitative analysis. A comparison was performed between the injections of pyrethroid residues in the examined
samples and other injections obtained by the standard solutions. Quantitative determination of these residues was
obtained by the measurement of the peak areas in the chromatogram. Recovery rate (%) of pyrethroids pesticides in the
examined milk samples were Cyhalothrin 91.9% and Deltamethrin 97%, Cypermethrin 91 % and a- Cypermethrin 93%

Data analysis

The statistical data analysis of pyrethroid pesticides levels and frequencies in milk samples was exposed to
techniques for analysis of variance (ANOVA), two-way test of variance in SPSS (Version 16). Subsequently, Kruskal-
Wallis test was used for conducting a nonparametric comparison including all milk samples among cities while, the
comparison based on frequencies (%) of detection which was evaluated by Fisher’s Exact test.

RESULTS

The present results revealed the existence of selected pyrethroid residues (Cypermethrin, a- Cypermethrin, Cyhalothrin
and Deltamethrin) in raw bovine milk samples collected from local producers in West Delta area of Egypt as follows: 75
milk samples collected from Alexandria city and 75 from EI- Behera city and finally, 50 samples collected from Matrouh
city. All milk samples were examined for detection the presence of selected pyrethroid residues. The data in Table 1
explained that all analyzed milk samples were polluted with selected pyrethroid residues at the maximum rates of
detection except a-Cypermethrin which was failed to be detected in all examined samples. In contrast, all selected
pyrethroid residues were unnoticeable at the minimum detection values in examined milk samples. The most repeatedly-
noticed pyrethroid residues were of Cypermethrin at the mean concentration levels + (standard deviations) of 6.63 +
(16.54) and 5.98 + (15.05) ppb among all collected milk samples from Alexandria and EI- Behera cities, respectively
with the highest level reported in Matrouh- collected milk samples which was 10.74 + (20.79) ppb of whole milk. By
comparing the levels of contamination detection for all examined milk samples, there was a significant difference (P1 =
0.059) among the selected three cities. The percentages of contamination were detected in 18.66 and 21.33 % of the
collected milk samples from Alexandria and El- Behera, correspondingly with the highest percent of contaminated
samples reported in Matrouh which was 44 %.

Although all contaminated milk samples by Cypermethrin were not exceed the MRL (100 ppb) according to CAC
(2018), the frequencies of contamination among contaminated samples were significantly varied (P2 = 0.032). In this
regard, the mean contamination values * (standard deviations) and median levels (Q1-Q3) for contaminated samples
were 34.57+ (21.79) and 29.15 (17.14 — 53.0) for Alexandria- contaminated milk samples while, the values among El-
Behera- polluted milk samples were 26.91+ (16.07) and 36.30 (20.52 — 51.0). Finally, for Matrouh- contaminated
samples, the values were 36.63 + (23.01) and 30.55 (15.25 — 52.02), respectively. The magnitude of Cyhalothrin
detection levels showed clear differences among selected cities with the mean concentration levels + (standard
deviations) in the following order: 5.14 + (12.62) > 4.66 + (12.09) > 2.84 + (6.42) for El- Behera > Alexandria >
Matrouh- collected milk samples, respectively.
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Table 1. Levels and frequency of detection of selected Pyrethroids pesticides in raw bovine milk samples collected from local producers in West Delta, Egypt

All samples Contaminated samples
Insecticide (ppb)  Governorate i
N  Min-Max  Mean (SD) Median N (%) N (%) > Mean (SD) Median (Q1 - Q3)
(Q1-Q3) MRL

Alexandria 75 nd — 75.61 6.63 (16.54) 0(0-0) 14 (18.66) 0(0.0) 34.57 (21.79) 29.15 (17.14 - 53.0)
Cypermethrin El- Behera 75 nd — 65.73 5.98 (15.05) 0(0-32) 16 (21.33) 0 (0.0) 26.91 (16.07) 36.30 (20.52 — 51.0)

Matrouh 50 nd —84.11 10.74 (20.79) 0 (0-13.51) 22 (44) 0 (0.0) 36.63 (23.01) 30.55 (15.25 - 52.02)

P1=0.059, P2 = 0.032

Alexandria 75 nd - 71.32 4.66 (12.09) 0(0-0) 13 (17.33) 2 (2.66) 26.88 (15.97) 21.34 (15.76 — 36.07)
Cyhalothrin El- Behera 75 nd — 70.59 5.14 (12.62) 0(0-0) 13 (17.33) 1(1.33) 27.18 (15.81) 20.62 (16.22 — 35.02)

Matrouh 50 nd —24.32 2.84 (6.42) 0(0-0) 14 (28) 0(0.0) 16.18 (4.13) 13.96 (13.25 - 18.07)

P1=0.056, P2 =0.783

Alexandria 75 nd — 37.65 2.45 (6.68) 0(0-0) 11 (14.66) 1(1.33) 16.31 (8.53) 13.95 (11.14 — 17.53)
Deltamethrin El- Behera 75 nd — 39.26 3.05 (7.84) 0(0-0) 12 (16) 3(4.0) 18.83 (9.18) 14.80 (12.40 — 25.57)

Matrouh 50 nd — 38.64 2.69 (6.08) 0(0-0) 12 (24) 1(2.0) 16.83 (7.22) 15.41 (13.16 — 17.64)

P1=0.112, P2 =0.502
a-Cybermethrin was failed to be detected in all examined raw milk samples

Min — Max: minimum — maximum; Q1: 25th percentile, Q3: 75th percentile; MRL: Maximum Residue Level as per the European Commission (EC) Regulation No 37/2010 (EU) for Cyhalothrin: 50
ppb, and (CAC, 2018) for Cybermethrin: 100ppb, a- Cybermethrin: 100ppb; Deltamethrin, 30ppb, SD: Standard Deviation; nd: non-detectable. P1 = Probability values result from the nonparametric
comparison among cities (Kruskal-Wallis test) including all samples. P2 = Probability values result from the comparison among frequencies (%) of detection (Fisher’s Exact test).
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Moreover, when the rates of contamination detection for all analyzed milk samples were matched together, a
significant difference (P1 = 0.056) was recognized amongst the chosen three cities. Although, Cyhalothrin residues were
equally recognized in 17.33 % of milk samples related to Alexandria and El- Behera cities, the percentage of
compatibility with the MRL, as per the European Commission (EC) Regulation No 37/2010 (EU) for Cyhalothrin which
is 50 ppb, showed quite change. Accordingly, there were 2.66 and 1.33 % of Cyhalothrin-contained milk samples from
Alexandrian and EI- Behera exceeded the MRL. By analyzing the frequencies of Cyhalothrin detection, all the mean
contamination values were settled above the median levels for contaminated samples. Consequently, the mean values £
(standard deviations) > median levels (Q1-Q3) were as follows: 26.88 + (15.97) > 21.34 (15.76 — 36.07) and 27.18 £
(15.81) > 20.62 (16.22 — 35.02) for Alexandria and EIl- Behera- contaminated samples, respectively. Despite the
percentage of contaminated milk samples related to Matrouh city was somewhat high (28%), none of them went beyond
the MRL of the (EC) Regulation No 37/2010, while the mean value + (standard deviations) > median level (Q1-Q3) were
16.18 + (4.13) >13.96 (13.25 — 18.07), respectively.

Finally, there was insignificant difference (P2 = 0.783) in the percentages of frequency detection levels among
contaminated samples. Deltamethrin residues were noticed at the highest mean level among EI- Behera- collected milk
samples when compared with the other selected cities where mean level £ (standard deviations) was 3.05 * (7.84) ppb,
followed by Matrouh then Alexandria- collected milk samples in which the values were 2.69 + (6.08) and 2.45 + (6.68)
ppb of whole milk, respectively. All examined milk samples among the three cities were significantly different (P1 =
0.112) based on the contamination detection levels. Concerning the frequency percentages of Deltamethrin detection
amongst contaminated milk samples, there were 14.66, 16 and 24 % of collected samples from Alexandria, EI- Behera
and Matrouh cities were contaminated, respectively. Furthermore, when the contaminated samples compared with MRL
of CAC (2018) which is 30 ppb for Deltamethrin, the percentages of incompatible samples were 1.33 and 2 % for
Alexandria and Matrouh cities, while, the highest percent of contaminated samples was related to EI- Behera city which
was 4%. The data of frequency detection levels revealed a significantly difference (P2 = 0.502) between contaminated
samples. Regarding the variability in the frequencies of Deltamethrin detection among contaminated milk samples, the
arithmetic means + (standard deviations) were in this order: 18.83 + (9.18) > 16.83 + (7.22) >16.31+ (8.53) for El-
Behera > Matrough > Alexandria- contaminated milk samples. Subsequently, robust medians with interquartile ranges
(Q1-Q3) reached 13.95 (11.14 — 17.53), 14.80 (12.40 — 25.57) and 15.41 (13.16 — 17.64) in Alexandria, El- Behera and
Matrouh- contaminated milk samples, respectively.

DISCUSSION

Diverse pesticides could get entrance into milk and dairy products via presence of their residues in dairy animal feed
stuffs and or improper application on farm animals, environmental pollution and unintentional falls. Therefore, inhibiting
the potential sources of contamination is the first step for milk protection system against the pesticides residues.
Recently, synthetic pyrethroids are commonly used due to their prohibited rule against many types of pests in farms,
mammals and public health commitments Gao et al. (2013). In this study of the pyrethroid residues in raw bovine milk,
Cypermethrin was the prevalent pyrethroid with the highest occurrence of positive marks being existing in milk samples
collected from local producers in West Delta region of Egypt, followed by Cyhalothrin and then Deltamethrin residues.
In addition, the highest percentage of contaminated samples by Cypermethrin residues as well as the mean values, ppb +
(standard deviations) were related to Matrouh city (44% and 10.74 ppb + (20.79) when matched with Alexandria
(18.66% and 6.63 ppb + (16.54) and EI- Behera (21.33% and 5.98 ppb + (15.05), in turn this specifies its frequent use to
control the pests on a wide scale in different areas of Matrouh. This result is in strong agreement with Muhammad et al.
(2012) who found the highest concentration level of Cypermethrin in milk than rest of the inspected pyrethroids in
Pakistan. In addition, these mean levels are higher than those reported by Hassan et al. (2014) in Pakistan and Ismail and
Elkassas (2016) in Egypt in which the mean concentrations of Cypermethrin in raw milk were 0.23 and 0.1985 ppm
while, the frequencies were 21 and 13%, respectively. On the other hand, the frequency of Cypermethrin detection
measured in present investigation was lower than that reported in a study conducted in Brazil by Dallegrave et al. (2018),
in which the frequency of Cypermethrin in raw milk reached 92 % but mean concentration was 2.75 ppm which is lower
than the value of the present study. Furthermore, the present result was higher than that of Goulart et al. (2008) who
found the concentration level of 0.75 ppm for Cypermethrin in raw milk. On the contrary, there was a study in South
Africa conducted by Sereda et al. (2009) with no detection levels for any Cypermethrin residues in bovine milk. All
samples showed concentrations lower than the MRL established by CAC (2018) for Cypermethrin: 100ppb and this data
is in the same line with Bedi et al. (2018) in India and Dallegrave et al. (2018) in Brazil. Present result was nearby those
reported by Bedi et al. (2015) who found 99% of analyzed milk samples in India were complied with MRLs for
Cypermethrin except one sample but with lower mean concentration (ppb) and frequency % which were 0.9 + 5.0 ppb
and 4.1%, respectively. This incidence might constitute a public health hazard due to presence of a- cyano group in the
structure of Cypermethrin as one of type Il pyrethroids which produces a toxigenic impact especially on liver and
kidneys in addition to the stimulation of genetic damage on a long-term exposure (Vardavas et al., 2016).
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In the current study, the concentration and frequency levels for Cypermethrin residues were found at high
abundancy. This can be attributed to its rapid solubility with high capability to form covalent bonds with some milk
proteins, thus predominates in the milk (Gao et al., 2010). In Egypt, people especially farmers widely use Cypermethrin
as agricultural and anti-parasitic pesticide to counteract external parasites of animals such as ticks. This fact may be an
explanation for its incidence of 44% in Matrouh- contaminated milk samples. Being toxic to marine and aquatic
organisms, Cypermethrin, is included in the list of restricted pesticides by EPA, however in Egypt, it is widely
assimilated to prevent a broad range of pests in agronomy and veterinary divisions. Also, it is used to control the pests at
home and buildings. Therefore, the high concentration levels of Cypermethrin may constitute adverse health
impressions. As regards the Cyhalothrin and Deltamethrin mean values of detection level among examined milk
samples, the highest mean values were associated with EI- Behera city when compared with other cities in which mean
values, ppb + (standard deviations) were 5.14 ppb * (12.62) and 3.05 ppb + (7.84) for Cyhalothrin and Deltamethrin—
contained samples, consequently. However, the highest percentages of contaminated samples were reported in Matrouh
city with 28% and 24% for Cyhalothrin and Deltamethrin- contaminated milk samples, respectively. The results of
detection levels for Cyhalothrin and Deltamethrin residues in this study were higher than those reported by Dallegrave et
al. (2018) who reported the mean concentration values of Cyhalothrin and Deltamethrin in Brazilian raw milk of 0.28
and 0.20 ppm, respectively but with higher frequencies than the present result (76 for Cyhalothrin and 13 % for
Deltamethrin). The mean residue level and frequency of Deltamethrin in the current study were high in comparison with
Hassan et al. (2014) where the mean amount was 0.21 ppm and frequency was only 7% for analyzed milk samples in
Pakistan. Similarly, Bedi et al. (2015) reported lower mean (ppb) and frequency (%) levels which were 0.8 + 4.3 ppb and
4.5% for Cyhalothrin while for Deltamethrin were 0.5 + 3.4 ppb and 2.2%, respectively.

Consequently, in the current study, Deltamethrin residues showed the least mean concentration levels within other
pyrethroid pesticides in the examined milk samples. This could be attributed to its low persistence, therefore diminish
quickly in milk. The similar findings were reported by Ahmad et al. (2012) in Pakistan and Dallegrave et al. (2018) in
Brazil Notwithstanding, Deltamethrin is identified less frequently than Cypermthrin, however the toxigenic effect of
Deltamethrin may be more dangerous than Cypermethtrin as confirmed by Shen et al. (2012). On the contrary, some
Egyptian authors failed to detect Deltamethrin in any examined raw milk samples for example, Nasr et al. (2007) in
Gharbia City and similarly, Ismail and Elkassas (2016) in Kafr El-sheikh City due to the restricted usage of this
pesticide. The present results for Cyhalothrin and Deltamethrin are in the contrary with the Indian study by Bedi et al.
(2018) who found all milk samples were free from both residues. Moreover, about 2.66 and 1.33% of Alexandria and El-
Behera- contaminated milk samples, respectively were above the MRL of European Commission (EC) Regulation No
37/2010 Cyhalothrin: 50 ppb. Concerning the MRL of CAC (2018), for Deltamethrin which is 30 ppb, there were 1.33, 4
and 2% of Alexandria, EI- Behera and Matrouh- contaminated milk samples, respectively exceeded the MRL. There
were significant differences in the detection levels of examined pyrethroid residues in all milk samples among selected
cities as well as among frequencies of detection except for Cyhalothrin frequency percentages among contaminated milk
samples which was (P2=0.783).

Usually, pyrethroid which possesses trans conformation are hydrolyzed more readily by mammalian esterases with
reduced toxicity than those with the cis conformation like Deltamethrin. Although presence of Deltamethrin residues in
milk may constitute a great public health hazard, it could be rapidly absorbed and this proved in a study performed by
Castillo et al. (2013) who found a very low level of Deltamethrin residues in milk (<1%) after their initial application,
and maximum levels were achieved in milk after 2 days with undetectable residue level in milk after 8 days of treatment.
In Egypt, the bad habit of consuming raw milk directly after milking can be done by some people especially farmers
which in turn can lead to conceivable adverse health impacts. Additionally, pesticide containers might be left nearby or
even in the same area of milking places that may lead to unintentional leakage and milk pollution. Furthermore,
application of pyrethroid sprays on crops neighboring to dairy housing may result in spreading and accumulating of their
aerosols on dairy animal premises, water and foods which finally causing milk to be contaminated. Finally, feeding of
dairy animals on pyrethroids- polluted crops can cause their residual descending in milk. So, great attentions should be
implemented about proper raw milk handling and processing, protection against exposure via feed or from animal
environment in addition to continual monitoring the withdrawal time of pyrethroid residues in milk which is very crucial
to protect the public health and assess the food safety. Therefore, the recognition of synthetic pyrethroid residues is the
head point in relations of preventive actions for ensuring food safety and public health. Every year, programs are held by
EU to display and prevent objectionable contamination of foods and raw materials to safeguard consumers.

CONCLUSION

Presence of pyrethroid residues in evaluated milk samples signposts either the use of these pesticides in the past or their
continual application till now in many fields such as agricultural and medical purposes. Contamination of such milk
samples with pesticides may constitute a noticeable hazard to Egyptian consumers particularly in Matrouh which was the
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most contaminated city with examined pyrethroid residues owing to the haphazard use of pesticides on growing crops
with the lack of notification about corrective application regimens. Additionally, the grazing habit of dairy animals
especially in Matrouh which feed on growing crops. Although the pyrethroids are detected in possible quantities but the
unlimited increase of these residues may cause harmful impacts on human health. Additionally, concentration level of
some pyrethroids went beyond to (MRL) in a number of milk samples which is also an issue of worries about consumer
health. Therefore, monitoring strategies should be continually applied to ensure pesticide residues level in milk as well as
in the areas where enormous quantity of pesticides are applied every year without scheduled monitoring for to achieving
the safety of consumer health and ensuring the food safety criteria in country.
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