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acute oral LD value for rats proposed for pyrethroids group is 251- 4150 mg/kg. Ch
‘ Pyrethroid insecticides are used to control a number of insect species on economi
crops. These pyrethroid are effective pest control chemical and have low mat r
toxicity."* Three major pyrethroid insecticides containing a nitrile group, viz., ¢y
valerate and deltamethrin, have been identified as highly effective contact ins J
~ Their use is increasing for the control of insects, Owing of their nva:labihty, S
- misused in homicidal suicidal poisoning cases. Consequently, characteriza
~ lnsecticides is necessary in forensic toxicology.* - ASSUT
" Pyrethroids are digestive and contact insecticide effective against 1ge
pests, particularly leaf — and fruit — eating Lepidoptera and Coleop tera in cotton
vepetables, vines, tobacco and other crops. These are widely used by fannars to Gontrol insect ™SI
pests of vegetables, There is currently an increasing concern and awareness on the hazards of
pesticides to consumers. Even with the adoption of integrated pest management, farmers still
~ Dbelieve in the control of pests using pesticide because of its quick effect.” A
A large number of gas - liquid chromatographic methods*!° for residue analysis 6f
synthetic pyrethroids have been reported, as has autoradiographic thin layer chroma;togmphy *“
(T1.0), using "C - labeled compounds, particularly in metabolic studies where the unlabelled
compounds were detected by visualization on silica gel 60 Fasy chromatographic plates under
uhrviolet (UV) light,'""" Gas Chromatography- Flame ionization detection,'' silver
pivate' and copper (11) acetate® are selective for pyrethroid insecticides containing a nitrile
£roup. Some instrumental method i.e., gas chromatography-high resolution mass spectrometry'?,
direct high-performance liquid chromatographic method'® and leaching of pesticides in bnrbal,
decoction' have been reported. .
In the present paper a new simple and sensitive spectrophotometric method is
l\wt nhed for the determination of pyrethroids, where pyrethroids is hydrolysed i\

s are spilt by Konig reaction and the reaction products are coupled
v entis selective for pyrethroids group. The color system obeys Beer':
v ting range in ppm: cypermethrin, 0.13-0.93; fenvalerate, 0.2
| % respectively, The method have been appliod to the determina

FYPERIMENTAL
Avoaratus and reagents

A Systronics UV-Vis spectrophotometric model 1
vl for all spectral measurements, A Systronic pH
1 urements. A Remi C-854/4 clinical centrifuge force:
W used for centrifugation, :
B All reagents used were of Anala R mde or o
: (1illed demineralized water was used throughout,

.
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Cypermethrin  (Syngenta Crop Protection Private Limited, India ), Deltamethrin
(Bayer Crop Science, India) and Fenvalerate (Rallts, Tata Enterprise) : A stock solution of 1
mg ml” was prepared in ethanol. Working standard solutions were prepared by appropriate
dilution of the stock standard solution with water,

Sodium hydroxide : A 20% aqueous solution was used.®
Absorbing solution (bromine water) : Saturated bromine water was used.

Sodium nitrite: A 1% m/v solution was prepared in 10 v/v hydrochloric acid.

Pyridine : Pyridine was used.

p-anisidine: 0.1% (m/v) solution of the reagent was prepared by dissolving 500 mg of
p-anisidine in 50 ml ethanol.

Procedure
Preparation of calibration graph

An aliquot of test solution containing 5.0 to 25 pg of pyrethroids were taken in a 35-
ml calibrated midget impinger, 4.0 ml of 20% sodium hydroxide was added and kept in hot
water bath (~ 60°C ). The impinger was then connected to an air sampling train carrying one
impinger containing brown water and a rotameter connected in series?. Air was sampled in
{he beginning at flow rate of less than 0.5 liter/min for 5 min and the flow rate was then
increased to ~ 1 liter/min for next 10 min. After sampling the absorbing solution was
quantitatively transferred to a 25-ml graduated tube. The excess of bromine was decolorized
by drop wise addition of 1% formaldehyde solution. 3 ml pyridine and 1ml of 1 molar sodium
hydroxide were added and kept in a hot water bath (40-50°C) for 30 min. A pink color solution
" was obtained. The tube was taken out, cooled and, to it, | ml p-anisidine was added, shaken
thoroughly and kept for 15 min for full color development. The solution was then diluted to
i~ mark with water and absorbance was measured against a reagent blank.

PESULTS AND DISCUSSION

Spectral Characteristics

The color system shows maximum absorption at 610 nm for cypermethrin, fenvalerate
and deltamethrin, respectively. All spectral measurements were carried out against
¢emineralized water as the reagent blank showed negligible absorption at this wavelength.
(Table 2)

Conditions for the Color Development

Hydrolysis of pyrethroids to cyanide ion was studied at different temperatures and
allalinity. It was observed that alkaline conditions were required for the hydrolysis. Maximum
hydrolysis® was observed with 20% sodium hydroxide at temperature range of 45 - 60°C as it
¢ave maximum absorbance values, good stability and quantitative results.
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It was observed that | ml of p- anisidine was sufficient for complete color reaction.

Effeet of pH

The effect of pH on the color reaction was studied and it was found that constant

"f? absorbance values were obtained at pH range of ~ 9.5 — 11.0 and no buffer solution was

~ required to stabilize the color. The colored species remain stable for more then 7 hr. under

- optimum conditions.

L1"ect of foreign species

The effect of common foreign species and pesticides were studied to assess the

. validity of the method. Known amounts of foreign species and pesticides were added to the
st2ndard solution containing Spg/ml of pyrethroids group prior to hydrolysis and the solution

2
m

analysed by the proposed method. The method was found to be free from interferences of
<t of the foreign species and pesticides. (Table 1)

P'rocision

Precision of the method was checked by the replicate analysis of working standard

solution containing 6pg of cypermethrin, fenvalerate and deltamethrin in 25 ml final solution
o\ = a period of seven days, respectively. The standard deviation. relative standard deviation
_ @ correlation coefficient have been calculated, respectively. (Table 2)

A’ PLICATION

™
£

~rmination of pyrethroids in vegetables, fruits and foliages

Various samples of vegetables, fruits and foliages each of 25 gm, were taken,

ected from agricultural field, where pyrethroids had been sprayed as an insecticide. The
les were macerated with two 20 ml portions of ethanol-demineralized water (1+1),
~d through a thin cotton cloth and filtrate was centrifuged at 1850 g for 10 min. In case

vetables and fruits the filtrate was quantitatively transferred into a 50 mi calibrated flask

‘nade up to the mark with 50% ethanol.' An aliquot of supernatant were taken in a 35-ml
-sated midget impinger, 4.0 ml of 20% sodium hydroxide was added and kept in hot water

(~60°C ). The impinger was then connected to an air sampling train carrying one impinger

1aining brown water and a rotameter connected in series™. Air was sampled in the
ning at flow rate of less than 0.5 liter/min for 5 min and the flow rate was then increased

| liter/min for next 10 min. After sampling the absorbing solution was quantitatively
“orred to a 25-ml graduated tube. The excess of bromine was decolorized by drop wise

iion of 1% formaldehyde solution. 3 ml pyridine and Iml of | molar sodium hydroxide

added and kept in a hot water bath (40-50°C) for 30 min. A pink color solution was
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obtained. The tube was taken out, cooled and, to it, 1 ml p-anisidine was added, shaken
thoroughly and kept for 15 min for full color development. The solution was then diluted to
the mark with water and absorbance was measured against a reagent blank.

In case of foliages, the filtrate was passed through a silica gel column (10x1cm) filled
with 5 gm silica gel,*® which was found to be sufficient for removal of chlorophyll and other
interfering materials present in the extracted sample. The column was washed with 10 ml of
50% ethanol, washings were collected in a 35-midget impinger and aliquots were analysed as
recommended above (Table 3).

Pctermination of pyrethroids in water

River water samples, which received run off water from agricultural field, were
collected.?® These samples were filtered through a Whatman No. 40 filter paper. Aliquots of
v tler samples were taken in a 35-midget impinger, to it sodium hydroxide was added and
aralysed as described above (Table 3).

P ecovery of Pyrethroids in biological samples

Since the presence of pyrethroids in blood, urine and cystein has been reported in
detectable concentration.?”? The method has been applied for the determination of pyrethroids
in biological samples. Synthetic samples were prepared by adding known amounts of
prrethroids to these samples and than analysed after deproteination with trichloroacetic
2+ 172 as described above. (Table 4)

Table 1. Effect of foreign species for pyrethroids group (5 ppm)

Forcigen species Tolerance limit* Foreigen species Tolerance limit* pg
pg in 25ml in 25 ml
| Benzene 3300 AP, Mg, Co?* 1300
? Phenol, Ethanol 2100 Zn*, Cu?* , Mn* 1200
Benzaldehyde, Acetone 1700 Fe'* Fe, Sb* 800
Toluene, Xylene 1400 Ni?*, Pb**, Ca** 700
Aniline, Formaldehyde 700 Bt *, COs%, Cl: 550
| Parathion, Malathion, 400 NOy 170
| Cresol
* = Theamount causing an error of £2% in absorbance value.
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