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ABSTRACT

A simple, rapid, sensitive and accurate spectrophotometric method is de-
vel oped for the determination of carbosulfan in water samplesand grains.
The method is based on the formation of coloured species upon coupling
their hydrolysis product with diazotized 4-aminobenzal dehyde, exhibiting
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maximum absorption at 484nm. The method obeys Beer’s law over the

concentration range 0.5-12ug/ml.

INTRODUCTION

Carbosulfan, carbamicacid [ (dibutylamino)thio] me-
thyl-2,3 dihydro-2,2 -dimethyl-7-benzofuranyl eter, be-
longsto the carbamate class of insecticide. Itisare-
cently developed systemic and contact insecticide. It
undergoeshydrolysisinagueousmedia. Carbosulfanis
unstablein acid medium and it will be converted into
carbofuran by the cleavage of N-Sbond, but isstable
under neutral and akaline conditions'. Itisusedfor the
control of awiderangeof soil-dwellinginsectsand fo-
liar insect pestson awiderange of crops, like cotton,
sugar beet, potato, ricefruit, citrus, maize, vegetables,
sugar cane and coffee. Maitlen and Sladen? described
theinsecticidd activity of carbosulfan. Thoughitisan
insecticide, it hasthe property of generating thetoxicity
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among birdsand mammals. Clay et d.1¥, described the
activity of carbosulfan and metabolic of carbofuranin
soils. Umetsu et .1, have reported the activity of
carbosulfan in cotton and corn. Raghupathy et al.[,
described thedissipation of insecticide applied to con-
trol plufellaxylostellacortisand spodopterain cauli-
flower. Creegerl® described US, EDA proceduresfor
the evaluation of the potential of pesticidesto reach
ground water. Bruceet a.[", described GLC method
for thedetermination of carbosulfan resduesalong with
carbofuranin plants, soil and water. Wildeet d.1®, have
reported theabsence of synergismwithinsecticidecom-
bi nations used a ong with carbofurn on chinch bugs. A
smplecol orimetric method was described by Rgeswvari
and Naidul® for the determination of carbamatesinin-
secticidal formulations and spiked water samplesin-
cluding carbosulfan using diazotised p-aminobenzoic
acid asacoupling agent. Naidu and Naidu™ described
asimple spectropotometric techniquefor the determi-
nation of carbosulfan and propoxur with 2-amino
benzophenone as coupling agent inwater samplesand
grains. Hamdy soltan*Y described anew colorimetric
method for the determination of the carbosulfanres
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duesindistilled, irrigating and drainage underground
water using p-aminobenzenesul phonic acid. Reay and
Walshi* reported the damage of Pinusradiata seed-
lingsin second rotation forests by the controlled re-
lease of carbosulfan. Manjubashini et a.**, described
aspectrophotometric techniquefor the determination
of carbosulfan in variousenvironments. Vassilakis et
al.", described HPL C technigue with post-column
fluorescencefor the determination of carbosulfaninor-
anges. Saraswathi et al.*°!, devel oped spectrophoto-
metric method for the determination of carbosulfan and
propoxur inenvironmenta samplesemploying p-amino
acetanilide.

The present communication reportsanew spec-
trophotometric method for the determination of the
carbosulfan based on the formation of acoloured spe-
cies by coupling the corresponding phenol obtained by
akalinehydrolysi swith diazotized 4-amino benzalde-
hyde.

MATERIALSAND METHODS

All chemicdsused wereof andyticd gradeand dl
of thesolutionswerefreshly preparedwith distilled water.
Elico SL-159 UV VIS Spectrophotometer with 10mm
path length glass cellswere used for absorbance mea-
surement. Sodium hydroxide (2%) and sodium nitrite
(0.5%) solutionswerefreshly prepared. 4-amino ben-
zadehyde solution (0.2%) is prepared in 200ml metha
nol.

Preparation of standard solution of carbosulfan
(50pg/ml)

Stock sol ution of the above pesticidewas prepared
by dissolving 50 mg of analytical grade(93.2%) insec-
ticidein 100 ml of methanol. From thisworking stan-
dard solutionisprepared by diluting 10 ml of thissolu-
tionto 100ml.

Prepar ation of samplesolution

Formulations. carbosulfan 25% seed treet. An amount
equivaent to 50 mg of theinsecticidewasdissolvedin
50 ml of methanol. 5 ml aiquots of the solution were
subsequently diluted with 200 ml of methanol.

Prepar ation of diazotization mixture
It is prepared by dissolving 18 ml of (0.2%) 4-
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Figure1: Absor ption spectrum of thecomplex car bosulfan
with 4-aminobenzaldehyde

aminobenzaldehyde and 30 ml of (0.5%) sodium ni-
tratesolution.

General procedure

Aliquots of standard insecticidesolution 0, 0.25,
0.5, 1.0---- 6 ml were placed in seriesof 25 ml stan-
dard flasksfollowed by adding 2.5 ml of 2% sodium
hydroxideand 2.4 ml of diazotized reagent. These so-
|utionswere made up to the mark with distilled water
and absorbancewas measured for theyellow coloured
chromophore against areagent blank. The absorbance
isplotted againgt thefina concentration to obtainacali-
bration graph.

Water samples

pH of each water samplewas adjusted to 3-4 with
20% sulphuricacid. Onelitre samplesof distilled water
and tap water wasfortified with different concentra-
tionsof insecti cidedissolved in methanol. Thefortified
water sampleswereextracted with 1200ml chloroform
using aseparating funnel. Chloroform extractswere
collected into afunnel and are extracted the aqueous
phase twicewith 50 ml chloroform. The combined ex-
tractswerewashed with 0.1 M potassium carbonate
solution and dried over anhydroussodium sulphateina
filter funnel and collected the extractsina250 ml stan-
dard flask. Finally these were made up to the mark
with chloroform. Known diquotsof thechloroformwere
evaporated to dryness on a steam bath. The residue
was dissolved in methanol, and then devel oped the
colour.
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TABLE 1: Optical characteristics, precison and accuracy of
themethod using diazotized 4aminobenzaldehydeascoupling

TABLE 2: Determination of carbosulfan in insecticidal for-
mulationsusing dai zotised 4-aminobenzaldehydeasa coupling

agent agent

Beer's law Concentration range 1-12ugml* L abelled amount 25% 93.2%
A max 484 nm sample no. Seed treat  Technical grade

Stability of the colour 48 hrs 1 24.88 92.74

Molar absorptivity 1.683x10" | mol™* cm™* 2 24.84 92.76

Sandell's sensitivity 0.0226ug cm’ 3 24.98 92.89

* Relative standard deviation 0,51 4 24.94 92.68

(RSD %) : 5 24.97 92.78

Regression equation - 0.0322 + 0.0674C 6 24.93 92.78

S ope 0.0674 7 24.98 92.95

Correlation coefficient 0.9997 8 24.96 92.93

Error % 1.03 Av 24.93 92.81

SD +0.050 +0.097

*Calculated for ten samples containing same amount of
carbamate

TABLE 3: Recovery of carbosulfan from fortified water samplesusing diazotized 4-aminobenzaldehydeasa coupling agent

Sample Fortification Distilled water - Tap water -
no. level pg ml™ Amount _ Recovery Amount _ Recovery
recovered pgml™ per centage recovered pg ml™ per centage
1 1.2 1.18 98.3 1.16 96.6
2 24 2.34 97.5 2.34 97.5
3 3.6 3.58 99.4 3.48 96.6
4 4.8 4.68 97.5 4.68 97.5
5 6.0 5.87 97.8 571 95.1
6 7.2 7.12 98.8 6.95 96.5

*Mean £ SD. of fivedeter minations

TABLE 4: Recovery of carbosulfan fromfortified grainsusing diazotized 4-aminobenzal dehyde asa coupling agent

S Rice Wheat

Sarr:)ple Ilzgvr;; 1;6121(').? Amount Recover y* Amount Recover y*
) recovered pg ml™ per centage recovered pg ml™ per centage

1 0.5 0.48 96.0 0.47 94.0

2 1.0 0.95 95.0 0.96 96.0

3 15 1.43 95.3 1.45 96.6

4 2.0 1.94 97.0 1.92 96.0

5 25 2.45 96.0 241 96.4

6 3.0 291 97.0 2.89 96.3

*Mean + S.D. of five determinations

100 g of grains(riceand wheat) wastakeninaconical
flask and shaken for 5 min. with 200 ml chloroform.
Chloroform wasfiltered into a250 ml standard flask
through aWhatman No.1 filter paper and residuewas
washed twicewith 10 ml chloroform. Chloroform ex-
tractswere combined and made up tothemark. Known
aiquotsof thechloroform extractswereused for colour
deve opment after evaporating chloroform.

RESULTSAND DISCUSSIONS

The absorbance maximum was at 484 nm for
carbosulfan. Beer’s law is obeyed over the range 1-
12ug/ml for carbosulfan. The colour devel opsinstan-
taneoudly and remains stablefor morethan 48h. The

coupling reaction can be done at room temperature.

Thesuitability of the proposed methanol was stud-
ied by analysis of ten replicate samples containing 5
ppm of carbosulfan. Recovery experimentswere per-
formed with known amounts of the compounds added
to different samplesof grainsand water. Therelative
error and relative deviationsaregivenin TABLE 1.
Formul ations containing carbosulfanwereanaysed (10
replicates) for 25% carbosulfan emulsion themean+
standard deviation was 0.51. Theresultspresentedin
TABLE 2 show that recovery wasin therange 98 to
99 %. Theresultsin TABLE 3 and 4 suggest that the
method is applicable for the analysis of field water
samplesalso. Themethodisrapid, sensitive, accurate
and cost effective.
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