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Abstract

The presence of pyrethroids residues in 45 samples of raw milk, soft cheese
and cr:am (15 of each) were collected randomly from different localities at Gharbia
.Governorate were investigated using High Performance Liguid Chromatography with
diodea ‘ry detector (DAD). Flumethrin residues were found in 20, 26.66 and 40 % of
the ex:mined raw milk, soft cheese and cream samples with an average concentration
of 11.53+3.21, 80.82+23.18 and 107.98 % 27.57 ppb, respectively. All the positive raw
milk s. mples were within the Maximum Residual permissible Limit value (MRL) but
those of soft cheesg and cream showed levels above the MRL. While, cyhalothrin was
detected in 26.66, 33.33 and 33.33% of examined samples and all of them showed
levels exceeding the MRL with an average concentration of 258.25%170.31,
364.00::182.00 and 379.60+180.78 ppb, respectively. The public health importance of
pyreth -oids insecticides and possible sources of contamination as well as some
recom nendations to control such serious residues in milk and milk products were
discussed. '

Introduction

As the usage of many chlorinated hydrocarbons has diminished in-
many parts of the world, synthetic pyrethroids have often served as
replacements because of their high insect potency and expected low
mamrualian toxicity (7).

\

Pyrethroids are broad-spectrum insecticides effective against a wide
range of flying, crawling, chewing and suckling insects. They are used as
houseliold insecticides in a variety of location including residential, public
and commercial buildings, animal houses, ware houses, fields and green
houses. In addition, some pyrethroids are extensively used in the field of
veteriuary medicine as a spray, dip paths or pour-on treatment or even as ear
tag aplications in controlling ecto-parasites (5 and 22).
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“There are two types of pyrethroids, type I and type II. Further, type I

pyrethiroid is characterized by aggressive behavior, fine tremors, prostration
and high body temperature, whereas,type II symptoms include salivation
and chewing, burrowing, colonic and tonic seizures (3) . Flumethrin and
cyhalothrin are a type II pyrethroids insecticides and accaricide that are
derived from natural pyrethriins (ester of chrysanthemic and pyrethric acid
extracted from chrysanthemum flowers) and used predominantly on cattle
and skeep for the control of a broad range of ectoparasites (24). '

Pyrethroids compounds may gain access to milk by various ways as
its application to the lactating animals or by inhalation of toxic vapors by
the animals following application of insecticides on their environment or
ingestion of residues in feed and water and /or accidental contamination of
milk, equipments and utensils used in processing of raw milk products
during eradication of insects in dairy factories and storage rooms (19). All'
synthetic pyrethroids are potent neurotoxicants that interfere with nerve cell
function and eventually causing paralysis (3 and 20) .Due to their lipophilic
nature they are readily taken up by biological membranes and tissues so
exposed organisms may exhibit symptoms of hyperéxitation, tremors, and '
convuisions, followed by paralysis (18). L

" Thus, it is highly imperative that pyrethrmds residues are kept well
under recommended tolerance levels to minimize the human risk. Therefore
the present work is planned out to study the prevalence of these harmful,
toxic substances in milk and milk products and discussion of their public
health importance as well as suggestion of some recommendations to
safeguard consumers by monitoring of pyrethroids residues.

Materials and Methods
A- Collection of Sainples:

7 " To achieve the objectives of the present study, a total of forty five
randora samples (15 each) of raw milk, soft cheese and cream were ..
collected from different localities in Gharbia Governorate. Milk samples
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(500 ral each) were collected from street peddlers and dairy shops in clean
glass containers, while soft cheese and cream (250 g of each) were collected
from :airy shops and supermarkets. Each sample was labeled to identify its
source, site and date of sampling, and then transferred to the laboratory with
a minimal of delay. '

Each sample was thoroughly mixed then, a representative 10 ml or g
- sample of milk or cheese and cream was subdivided in small glass
containers with screw Teflon capped stoppers and kept deeply frozen at -

20C till be used for pyrethroid residues analysis.

B- Pyrethroid standards:

Reference standards of synthetic pyrethroid insecticides were
procu:ed from the Central Agricultural Pesticide Laboratory, Cairo, Egypt.

C- Procedure: -
1-Extraction and purification:

Ten ml of milk sample (or ten gm of cream) were transferred to an
Erlenrieyer flask and acidified with 1N HCL to approximately Ph 4. Then
50 m: HPLC grade acetonitril was added to the sample and the flask was
closec and shacken mechanically for 30 min. The sample was filtered in a
glass sunnel with a quantitative 12.5 cm diameter No. 42 Whatman paper
filter (Whatman International Ltd., Kent, U.K.) and the filtrate was collected
in a beaker. The residue in the paper filter was transferred to the same
Erlenmeyer flask, and the procedure was repeated with 25 ml HPLC grade
acetouitril for 15 min. the sample was then filtered again using the same
procedure and the same filter paper. The filtered sample was also collected
in the same beaker with the first filtrate. '

~-

2- Partitioning:
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- The filtrate was transferred to a separatory funnel, 15 ml N Hexan
was added and then shaken for approximately 1 min. The procedure was
repeatzd twice, and the hexanic phase was discarded. The acetonitril phase
was taken to evaporate in a rotary apparatus. '

3-Clean-up:

~Clean up was performed in a chromatographic column containihg 4
g silica gel previously activated in an air heater at 130 C for 5h. (21), then

cooled and hydrated in 10% of its weight with distilled deionized water, and

kept ii1 a sealed container for 30 min. before use. The silica gel was put into
. the chromatographlc column, and eluted with 1 ml n-hexan: diethyl ether

(9:1). The dry residue was resuspended with 10 ml n-hexane and 7 ml n- .

hexan: diethyl ether (9:1). The filtrate was evaporated to dryness according

to method recommended by (2). :

~ 4- Chromatography: ' -

: The dry residue was resuspended with 1 ml HPLC grade acetonitril
and irjected onto Liquid Chromatography and the condition of HPLC as
follov: : HPLC Apparatus: ( Agilent 1100) equipped with diodeartay :’
detector (DAD) Column: Zorbex SBC 18 (150 mmx 4.6 mm x0.5 um film
thickness). ; Mobile phase: acetonitril: distelled ionized water (80:20). Flow
rate: 1.0 ml/min.; Detector: 266 nm ultraviolet. '

5- Quantitative analysis:

The pyrethroids present in examined samples were compared with
those obtained from similar injections of standard solutions. Quantitative
measurements were made by the external standard technique and by
measurements of the peak areas of the chromatograms.

-
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Table (1): Recovery percent of pyrethroids pesticides as a result of fortification of

examined samples was shown in the following table:

Table (1): Acceptability of the examined raw milk samples based on their content of
pyrethroids residues (ppb) according to the Maximum Residual Permissible Limit

. Rate of Recovery %
*yrethroid
Pyrethroids Raw milk cheese cream
flumethrin 89.27 82.49 80.18
Cyhalothrin 90.01 85.19 80.30
Results

(MRLj* (p=15)
| positive samples
Pyrethroids Exceeding Mini ) "
No | % |MRL . Max. | Meant$§
No. d/o
-

F.umethrin | 3 20 0 |0O 6.3 17.4 11.53 + 321
C’yhalothrin 4 26.66 { 4 26.66 | 54.00 | 695 258.25+170.31

* MRL Maximum Residual Permissible Limit for pyrethroids residues: 30 ppb (10)
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Table (2): Acceptability of the examined soft cheese samples based on their content of
pyrethroids residues (ppb) according to the Maximum Residual Permissible Limit
(MRL)* (n=15).

positive samples
Pyrethroids Exceedin .
No | % MRL g Mini. | Max. Meanz S.E.
No. | %

Flumethrin | 4 |26.66 | 4 |26.66 | 44.80 | 131.40 | 80.82+23.18

Cyhalothrin | 5 3333 15 33.33 ] 94.22 | 8600 364.00+182

* MRL Maximum Residual Permissible Limit for pyrethroids residues: 30 ppb (10)

Table (3): Acceptability of the examined cream samples based on their content of
pyrethroids residues (ppb) according to the Maximum Residual Permissible Limit
(MRL)* (n=15). _

©

positive samples

Pyrethroids Exceeding . M n:i: E
No | % MRL Mini. ax. | Meant S.E.

No. | %

Flﬁ;rnethrin 6 |40.00 5 133.33 | 25.90 | 206.80 | 107.98+27.57

(‘yhalbthrin 5 {3333 5 ]33.33 |83.12 | 905.21 | 379.60+180.78

e

* MRL Maximum Residual Permissible Limit for pyrethroids residues: 30 ppb (10)
Discussion

From the results recorded in table (1), it's clear that 20 and
26.66% of -the examined raw milk samples were contaminated with
flumethrin and cyhalothrin with a mean values of 11.53 #3.21 and
258.22+170.31, respectively.Comparing our results with maximum
permissible limit “MRL” (30 ppb) recommended by FAO/WHO (2004), we
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found that all the positive examined raw milk samples not exceed such limit
for flumethrin and all positive samples were exceeding the cyhalothrin limit

It is of great concern to mention that (23) coudnt detect any
pyrethroids in examined raw milk samples. In contrast, (24) (found
pyrethroid residues in milk of dairy cows sprayed by consecutive topical
treatments. (25) detected residues of pyrethroid in milk until day 21 after
application of cypermethrin. (13) mentioned that pyrethroid residues were
found in milk samples over an 8- day after treatment. While, (2) found that
the highest residues concentration for cyhathrin after its application of
recommended doses of this pyrethroids with recovery percentage ranged
from 78- 91%. Flumethrin and cyhalothrin exert their neurotoxicity through
interfcrence with ion-channel targets such as chloride and calcium channels

(6).

Results in table (2) revealed that flumethrin was found in 26.66% of
examined soft cheese samples with a mean value of 80.82+23.18 while
cyhalethrin found in 33.33% of samples with an average of 364+ 182. All
positive samples for both pyrethroids were exceeding the limit (30 ppb)

Flumethrin - and cyhalothrin are also modulating the release of
acetylcholinesterase in the brain's hippocampus region. (12) and can inhibit
Atpascs (16) '

Results in table (3) declared that both flumethrin and cyhalothrin
residues were detected in 40 % and 33.33 % of examined cream samples
with «n average of 107.98 +£27.57 and 379.6 + 180.78 respectively. Only
33.33 % of positive samples having residues of flumethrin are exceeding the
permi-sible limit, while all positive samples for cyhalothrin are extensively
beyond the MRL. Lower findings obtained by (15) who declared that due to
the lipophilic nature, pyrethroids insecticides have a tendency to remain in
milk and after processing of milk, partition into cream or cheese the residues
of these insecticides gets magnify. ' '
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In addition, pyrethroids can disrupt hormone related functions (11).
In mammals, pyrethroids decrease progesterone and estradiol production (8)
eliciting estrogenic effects in females and antiandrogenic effects in males
(14). Furthermore, flumethrin have been shown acytotoxic effect .on both"
myelopiosis and erythropiosis inducing chromosomal damage in the bone
marrow cells when administered to mice by intraperitonial injection (17).
Also, flumethrin exposure diminishes hepatic enzyme levels and catalytic
activities of monosxigenase systems as wellas oxidative metabolism of
antipyrine in male wister rates (1) and have immunosuppressive effects (9).
Additional long term effects may cause damage to respiratory surfaces and
interfcrence with renal ion regulation (4). :

Finally, the obtained results gave an indication about the misuses and
extencive uses of pyrethroids insecticides without paying attentions to their
health risk assessments, considering them being safer and less harmful than-
other insecticides. Therefore, to prevent or reduce the presence of these
toxic and harmful residues in milk .and milk products, some:
recommendations should be kept in consideration including the fact that
pyrethroids should be used according to the specification on the label / |
approval sheet. In addition, using of pyrethroids in dairy rooms, dairy -
relatedt equipment and dairy processing planets should not be permitted as”
well as contaminated milk should not be used for human consumption, also
treatment of ectoparasites on lactating animals or at the animal shed must
only performed with approved formulation under a veterinarians
supert ision. ’
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