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Swmmary: An indirect spectrophotometric method based on the complexation of copper with in-
secticides was investigated. The method was checked For its percent recovery of insecticides in
various fruits like plums, apricots and grapes. The recovery of the method was found to be 94%,
The method was also applied for malathion residue determination in selected fruits. Limit of
detection of the method was investigated and was found to be 0.2t g/ml.

Introduction

The usc of ocrganophosphorus insceticides for
control of insects on fruits and vegetables has in-
creased rapidly during the past few years. However,
the use of insecticides on these plant materials
poses many problems. These problems occur
-directly or indirectly from indiscriminate usage.
The insecticides are carried in run-off and drainage
from soil to water and also finds their way into
various food products.

The widespread use of toxic organophos-
phorus insecticides has created a need for sensitive
method for detecting them as spray residue on
plant materials, fruits and various types of food
stufls. Different analytical techniques may be used
to determine imsecticides in water and food
products. Among these spectrophotometric method
[1-4], polarographic [3-7], GC (8}, HPLC [9] and
spectrofluorimetric  {10] together with various
clean-up techniques are the preferred methods for
determination of insecticides. In this paper a simple
spectrophotometric method for determination of
insecticides in fruits sample is presented.

Experimental
Apparatis

Jasco:UVIDEC-1 double becam UV, visible
spectrophotometer, WFA CD 660 digital pH meter
were used during this investigation,
Reagents

Samples of malathion and diazinon were ob-

tained commerically and were used without further
purification. Purificd cthanol and bcnzene were

used for selution preparation and for extraction of
insecticides respectively, French chalk was also ob-
tained commerically and was wsed without further
treatment,

Solutions

a) Stock Solution of Cation Cu**)

1000 ppm stock solution of Cu?t was
prepared by dissolving an appropriate amount of
analytical reagent grade CuClz2H20 salt in
ethanol, This solution was prepared fresh each day.

b) Stock Solutions of Insecticides

1000 ppm stock solutions of malathion and
diazinon were prepared by dissolving an ap-
propriate amount of thcse insecticides in ethanol,
100 ppm stock solutions were prepared from 1000
ppm solution by dilution, using ethanol as a solvent,

Sodium Ethoxide Solution

Sodium ethoxide solution was prepared by
dissolving an appropriate amount of sodium metal
in ethanol. This solution was stored for further use.

Procedure

Two.mls of insecticide solution from 1000
ppm stock solution were taken and to this solution
two mls of 1000 ppm mectal solution was added,
This solution was diluted upto 20 mls with elthanol
and two drops of NaOREt solution was added. The
solutions were checked for complcx formation
using U.V Aisible spectrophotometer. For wave-

*To whom all correspondance should be addressed.
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length optimization studies of the resultant mixture,
the solutions were subjected to variable wave-
lengths studies in the range of 300-600 nm. For
determination of suitable pH for complexation, pH
of the sclution was varied by dropwise addition of
NaOEt and measuring the pH by pH mcter, The
ahsorbance of these solutions were noted at the op-
timum wavelength using synthetic blank solution as
arelerence.

FPreparation of a Standard Curve

For preparation of standard curve aliquots of
standard solation of malathion of dilferent con-
cenfration were taken in separate beakers. Each ali-
quot was diluted to 10 ml with benzene, and for a
blank 10 ml benzene was placed in another beaker.
The volume of benzere was reduced by evaporation
to 1 ml. This solution was diluted to 10 m] with
ethanol followed by the addition of 1 ml of 1000
ppm copper solution. The pH of the solution was
adjusted to pH 6 by the addition of NaOEt, The
resuliing solution was diluted to 20 ml with cthanol.
The same procedure was adopled with the blank
except the addition of inseclicide, The absorbance
of the solution was noted at 325 nm. Standard curve
was prepared by plotting absorbance against con-
centration,

Determination of Malathion in Fruity,

To cheek the recovery of the insecticide by
this method, plums were cut into slices. 50 g of the
sliced sample was taken to which different con-
centration of malathion was added and then 10 ml
of benzene was added and shaked fur 30 minutes.
Filtered and washed with 5 ml of benzene. The
filtrate was evaporatedon a water bath to 1 ml fol-
lowed by dilution with ethanol upto 10 ml, The
remaining procedure was the same as applied for
‘the standards.

Determination of Malathion in the extract after Treat-
ing it with French Chalk

The fruit extracts of benzene were light yellow
in color. For removal of this color the extract was
stirred with one gram of [rench chalk until com-
pletely wetted and then filtered the solution.
Evaporated the filtrate on a water bath to 1 ml fol-
lowed by dilution with ethanol upto 10 ml. The
remaining procedure was the same as applied for
standard.
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Results and Discussion

As most ol lhe phosphorus containing com-
pounds acls as a good chefating agents due to the
nuclgophilic behaviour of phosphorus, therefore
the complexation abilily of organophosphorus in-
sccticides  with  various  matals, for  its
speclrophotometric determination was mvestigated.
Among the metals (ricd for complexation, only
Cu?* showed promising resulls.

pH optimization studies were carried out for
maximum complexation of Cu** with malathion
and diazinon. Both of these insecticides were found
to have maximum complexation at pH 6,

It was observed, that two approaches could be
utilized for spectrophotometric determination_ of
insecticides bascd on ils complexation with Cu?¥,
(i) Direct (i) indircct approach. In the direct
method both the concentration of Cu®™* and insec-
ticides were varied and an increase in absorbance
was observed. In this case for each sample and
standard a separate blank was vsed to compensate
for the absorbance of soluble Cu{(OH)z if any. With
the increase in concentration of imsecticide, the
complexation would also increase and as a result in-
crease in the absorbance was observed. This
method was applied for the estimation of the limit
of detection of insecticides and the results are given
in Tables 1 and 2.

Table-1; Limit of Detectien of Cu-Diazinon
Complcx by Direct Method.
Cone. of THazinon  Cone, of Cu Abs,

@) Added (tig)

0.2 0.2 0.000
1.0 1.0 0.003

25 25 0.008

5.0 50 0.013

10,0 10.0 002s

20,0 20,0 0.053

Tablc-2: Limit of Detection of Cu-Malathion

Complex by Direct Method.
Conc. of Malathion Cone. of Cu Abs.

tie) Added (stg)
02 0.2 0.004
1.0 1.0 0.008
25 2.5 0.011
5.0 50 0.7
100 150 0.030
208 200 0.056

) In the indirect method, the concontration of
Cut* was kept constant while the concentration of
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insecticide was varicd. pH of the solution was al-
ways adjusted to pH 6 using NaQEL, With the in-
crease of insecticide concentration their is a
decreasc in the absorbance. This decrease is due (o
the fact that initially Cu(OH)z is present which has
greater absorbance in the absence of insecticide.
When the concentration of insecticide is increased,
a decrease in the absorbance is observed due to the
fact that some of the Cu®* is complexed with insec-
ticide. The relationship between absorbance and in-
secticide concentration utilizing this method is
given in Table 3 and 4. Insecticide upto the con-
centration of 0.2 ppm could be detected by this
method. This method was also then applied to fruit
samples for investigation of percent recovery of in-
secticide and the results are given in Tables 5,6.

Table-3: Limit of Deteclion of Cu-Diazinon
Complex by Indirect Methed.
Caonc. ol Diazinon

(ty) Abs,
09 0.078
02 0.073
1.0 0.064
50 0.056
10.0 0.054
200 0.050

Table-4: Limit of Detection of Cu-Malathion
Complex by Indircct Method.,

Conc. of Malathion

(g Abs.
0.0 0.081
0.2 0.079
05 (L.073
10 0.68

5.0 0.060
10.0 0.085
20.0 0.050

QOptimization of Svlvent for the Exiraction of nsec-
ticides

Various solvents were investigated for the ex-
traction of insecticides from fruits. Among (he sol-
vents like water, ethanol, acetonc and benzene, the
most suitable solvent was found to be benzene. The
reasons for selecting benzene are: (1) The insce-
ticides are easily soluble in this solveat; (2) The sol-
vent is low boiling point solvent and during
evaporation the loss of insccticides was {ound to be
low; (3) The colour extracted from fruits with this
solvent is the minimwm. Other solvents like water,
ethanol and acctong showed unsatisfactory resulis
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because they sasily break the cellular structure
producing highly coloured extracts. The coloured
components of these solutions are not casily
removed by common adsorbents. Also the use of
adsorbent is not advisable as it would remove some
concentration of insecticides apart from
decolourizing the extract solution.

Extraction Time

For the estimation of insccticides from fruits
the extraction time was investigated and a minimum
of 30 minutes extraction time has been employed.
The cxtra time does not affect the extraction ef-
ficiency of insecticide cxcept the solt Iruits coloring
material,

Recovery Test

The recovery of inscclicides from fruits were
investigated. The results are given in Table 5, Due
to the presence of light yellow colour in benzene cx
tracts, these extracts were then treated with (rench
chalk and the concentration of the insecticides was
determined, The results are given in Table 6. As
can be seen from Table 5, that 94% of the added
malathion is recovercd in benzene extract. If the ex-
tract is treated with french chalk for colour removal
from the extract, the recovery is in the range of 73-
83%. This indicates that a part from colour
removal, some of the inseciticide is also adsorbed
on the rench chalk and the recovery is dropped as
could be seen from Table 6. As liltle colour is ex-

Table-5: Recovery of Malathion [rom the Extract.
After Evaporation of Benzene

Malathion Added %o Recovery X s
(fay 1 2 3

0.025 948 M0 950 %46 053
0.50 90 926 950 939 10
0.75 950 M0 936 942 0.72
100 926 937 940 930 1M

X = Mesn valuc
& = Standard Deviation

Table-6: Recovery of Malathion in the Fxtract
Alter Treating it with French Chalk

Malathion Added

Gg) X

035 734
0.50 828
0.75 825
1.00 780

X = Mcan value
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racted wilh benzene which does not interfere with
the determination of insecticide by this method,
therclore the benzene extract was dircctly utilized
for the determination of malathion residuc and the
use ol [rench chalk was avoided.

This method was applied for the determina-
tion of malathion residue in fruits like plums,
apricols and grapes. The malathion residue in
plums, apricots werc less than 0.2 ppm and in
grapes it was zero,

Conclusion

The indirect method based on complexation
of insecticides could be applicd for insecticides
determinalion in various samples of environmental
importance. The use of adsorbent for decoloriza-
tion is eliminated as the benzene extract is almost
colorless and do not interfere at the wavelength of
interest. The method is simple, quicker as well as
sensitive and does not need expensive instrumenta-
tions,
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