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Abstract -4 new and highly sensitive spectrophotomelric method for the determination of widely used
organophosphorus insecticide chlorpyrifosis done. The method is based on alkaline hydrolysis of chlorpyrifos to 1.2.4
trichloropyridine, followed by coupling with diazotized p-aminoacetophenone in alkaline medium. The absorption
maxima of the yellowish-orange dye formed is measured af 450 nm. Beer's law is obeyed over the conceniration
range of 4 to 35ug in a final solution volume of 25 ml (0.16 - 1.4ppm). The molar absorptivity, sandell’s sensitivity.
correlation coefficient have been determined. The method is simple sensitive and free from interferences of other
pesticides and diverse ions. The method has been satisfactorily applied 1o the determination of chlorpyrfos in different
environmental and biological samples.
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INTRODUCTION

Chloropyrifos is a crystalling organophosphate insecticide. The Il PAC name of chloropsrifos is O. O-=diethyl O-3, 5.
6-trichloro-2- pyridy| phosphorothioate-and with molecular formula COHTICIINO3PS. Chlorpyrifos is moderatels
toxic and chronic exposure has been linked to neurological effects. developmental disorders. and autoimmunc
disorders. (1) ]
Most of the chlorpyrifos products are used in the kitchen, bathroom and agricultural field still though it is banned for
residential use. (2) Chorpyrifos is a insecticide also used for soil treatment as pre-planting and planting course and
seed treatment as a foliar spray and dormant spray. Chorpyrifos has been registered in India in 1968 under insecticides
Act of India for regular use in the country.(3) Investigations shows that chlorpyrifos affects the human nervous system
inhibits the cholinesterase enzyme . chemist studied their use as nerve gases. (4) It persists in soil for 60—120 days and
degrades there primarily through microbial action. (5) ;
These analytical techniques include HPLC with UV detection (6), liquid chromatography-tandem mass spectrome_tr}'
(7). HPTLC (8). gas chromatography-mass spectrometry (9). gas chromatography wi{h. electron capture detection
(10.11).spectrophotometry (12). reflectance near-infrared spectroscopy  (13). chemiluminescence assay (14).
immunoassay (15) and capillary electrochromatography (16). But this sophisticated equipment need much ujare and
maintenance which is not possible in every laboratory and is too costly to be in reaches of common man. So son':e
alternative methods using easily available reagents and equipment such as spectrophotometer are on proceﬁs A-mlj in
this queue one more finding is discussed hereby so that everyone can protect onesel from such harmful chemical
spread around in the environment. : . P B
Here a simple and sensitive spectrophotometric method is described for the detern : . o!: Wi __;I 1: .
> organophosphorus insecticide chlorpyrifos. The method is based on alkaline hydroj;s_is-.qtlch.}orp}rlﬁ;.?‘;t_; ; % =
i ~ trichloropyridine, followed by coupling with diazotized p-aminoacetophenone in gikg!jxjg madmm 'Thea ; "Pl_'f
~ maxima of the yellowish-orange dye formed is measured at 450 nm, Beer’s Igy_:llyu‘_dbﬁ}(ed over 1h¢;= _t“Dnt‘-LlTl:r.‘l?!(lll‘l
O rany ; in a fina jon 1(0.16 - 1.4ppm). The molar absorptivity, sandell’s sensitivity.
~ range of 4 to 35ug in a final solution volume of 25 mi ( ppm) oS
~ comelation coefficient have been determined. The method is simple sensitive and free Wu&fences ol
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law in the range of 4 to 35 pg of chlorpyrifos in ml of f
s sensitivity and correlation coefficient were found to be 2.2x10°

molar absorptivity, Sandell”
0.9984 em™. respectively.

Optimization of conditions

Hydrolysis of chlorpyrifos 1o dichloroacetaldehyde was studied at different temperatures and
observed that alkaline conditions were required for the hydrolysis. Maximum hydrolysis was obsery
sodium hydroxide at temperature of up to 30°C as it gave maximum absorbance values, good stabil
results .1t was observed that 1ml diazotized p-aminoacetophenone was sufficient for complete color ry
Precision of' the method was checked by the replicate analysis of working standard solution containing
chlorpyritos in 25 mi final solution over a period of 7 days. The standard deviation and relative standard
were found 1o be + 0.002 and 2.60% respectively.
Effect of foreign species

The effect of common foreign species and pesticides were studied to assess the v lidity of the
amounts of foreign species and pesticides were added to the standard solution containing 10 pg of chla
to hydrolysis and the solution was analyzed by the proposed method. The method was found to be
interferences of most of the foreign species and pesticides. (Table 1)

Application

The proposed method has been applied satisfactorily to the determination of chlorpyrifos in water. vegetables,
various biological samples. The results are in a good agreement with the reported method, A .

lo check the recoveries. known amount of chlorpyrifos were added to these samples and then analysed by th
proposed us well as the reported method (Table 3 & Table 4). The recoveries were found o be 88 1o 99%. :

CONCLUSION

The method is compared with other spectrophotometric methods and found to be more sensitive and selective (Table
2). This method is a good alternative to some of the reported costly instrument method. The advantage of the m o
method is mainly its sensitivity, simplicity and selectivity and higher stability of the colored solution. The proposed
method has been successfully applied for the determination of chlorpyrifos in water, soil and vegetable samples.
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- _Table -1: Effect of various pesticides and pollutants, (Concentration of €
~ Foreign species
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horpyrifos 10pg in 25m1).

TN priot ISy 1§

Tolerance limit* ppm Foreign species Tolerance limi
BHC. DDT 400 80, 450
Benzene, ether 500 Co,” 360
Malathion 350 NO;” 140
2:4-D, 2:4:5-T 300 NO; 130
Cyanide 250 Cu®" Py 50 .
Kelthane. Fluoride.chloroform 100 Sh™ 80
Parathion 50 Ca’ Mg CF 50
K . Cl 20
* The amount causing an error of + 2% in absorbance salue.
Table- 2:Comparison with other reported reagents.
Reagent Amax Beer's law range Interference
(ppm)
Anthranilic acid 450 0.5-8.18 Less Sensitive
Congo-red 605 0.5-5.7 Toxic Reagent
P-aminobenzoic acid 520 0.048-0.72 Less sensitive i
2-amino 8-hydroxy quinoline 420 0.01-0.08 Less sensitive
P-aminoacetophenone 450 0.16- 1.4

Highly sensitive, selective

Table- 3: Determination of Chlorpyrifos in various environmental and agricultural samples. ( 10pg of

dichlorvos in 25 ml)

434

Samples Chlorpyrifos originally Chlorpyrifos  Total chlorpyrifos Difference
found* added (pg ) found by proposed*
method
Proposed
Method
(ng) (b) (c) (c-a)
(a)
Agricultural 5.96 10 15.81
waste water *
4.55 20 2392
Soil ® 4.68 10 13.69
4.89 20 24.54
Cauliflower © 5.22 1o 14.27
5.57 20
l'omato * 6.83







