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Abstract : Captan and fol pet react with thiophenol
inthe presenceof triethylaminein acetonitriletoform
abis(phenyl) trithiocarbonate which reactswith 2, 4-
dinitrophenyl hydrazineinthe presenceof hydrochlo-
ric acid to form corresponding hydrazone. Thelatter
istransformed into an intensered quinoida ionimme-
diately on making solution alkaline. This observation
have been made the basis of asimpl e spectrophoto-
metric method for the determination of abovefungi-

INTRODUCTION

Captan [N-(trichloromethylthio) tetrahydro-
phthalimide, I] and folpet [N- (trichloromethylthio)
phthalimide, 11] havefound avariety of applicationin
agricultureasfungicides. They arerecommended both
asdisnfectantsand protectantsof grains. They areaso
effectivefor the control of applescab.
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Thecolorimetric method™ commonly employed for

their determination at residueleve consistsin heating
thefungicidesolution inbenzenewithresorcinol a 140

cides. Thered colour isstable for at least 6 hrsand
shows A at 510 nm using either fungicide. The
method has been successfully applied totheanaysis
of abovefungicidesintheir commercia formulations
samples.  © Global Scientificlnc.

K eywor ds: Spectrophotometric method; bis (phe-
nyl) trithiocarbonate; direct colorimetric procedure; resi-
dueandysis

°C for 25 minfollowed by itsacidification with acetic
acid toformyellow colour whichismeasured at 428
nm. Themethod istedious, time-consuming and re-
quiresanumber of stepswith strict control of experi-
mental conditionsparticularly with regard to the pro-
tection of reaction productsfrom moisture (It hasbeen
observed that one drop of water may cause an appar-
entlossof 20 % of thefungicide). This, therefore, cals
for asmpleand sengitive method for formulation and
residue analysisof captan and folpet. Advantage has
been taken of the following observationsto accom-
plishthetask.

1) Eachfungicidereactswith thiophenol inthepres-
ence of triethylamine in acetonitrile to form yellow
solublebis(phenyl) trithiocarbonate (111). Thevalidity
of thisreaction hasbeen establishedin our laboratoryt?.

i) Bis(phenyl) trithiocarbonate (111)) reactswith
2,4-dinitrophenyl hydrazinein methanol to formthe
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corresponding hydrazone. Thoughthelatter isformed
inacidic solution but onadding akdi, anintensely red
solution, (presumably because of theformation of reso-
nating quinoidd ion (IV)), results.

iii) Thiscoloured solution shows ), at 510 nm
andisstablefor at least 6 hrs.

Themethod consistsin reacting each fungicidewith
thiophenol inthe presenceof triethylaminein acetoni-
trilefollowed by the addition of 2,4-dinitrophenyl hy-
drazine (in methanol) and adrop of concentrated hy-
drochloric acid. Each solutionisthen madedkaineby
the addition of potassium hydroxide solution and the
resulting colour measured at 510 nm spectrophotometri-
cally. Themethod has been successfully adapted to the
analysisof captan and folpet intheir formulated prod-
uctsand residues on agricultural producesviz grains
and applefruits.

EXPERIMENTAL

Reagents

Acetonitrile(Merck) wasdistilled twicefrom phos-
phorous pentoxide (5 gl).

Triethylamine (SRL, ExtrapureAR) was used as
suchfor preparing 1M solutionin acetonitrile.

Thiophenol (Reidd, German) wasdistilled before
use. Itsstandard sol ution was prepared by dissolving a
little morethan the ca culated amount of the compound
inacetonitrileand standardi zing the solution by reported
method®.

Methanol (BDH) wasdigtilled over magnesium®.
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Potassum hydroxide: Its10% solutionin methanol
wasused.

2,4- Dinitrophenyl hydrazine (SRL) was
recrysatllised beforeitsuse. Its standard sol ution was
prepared by dissolving alittlemorethan the cal culated
amount in methanol and sandardizingit by thereported
method®

Eluting solvent: A mixture of equa volumesof cy-
clohexane and diethyl ether (Glaxo) wasused.

Silica gel (60-120 mesh, Sisco Research) was
heated at 500 °C for 4 h, cooled and stored at 120°C.
Captan and Fol pet: Thehigh purity standards of captan
and fol pet were supplied by EPA, USA.

Apparatus

A Bausch and Lomb spectrophotometer
(Spectronic 20 D) with 1 cm matched glasscellswas
used for absorption measurements.

Procedures

Direct colorimetric procedure
Preparation of calibration curvefor compounds

Aliquots(0.1- 1.0 ml) of standard solutionsof each
compound inacetonitrilewereadded to glass stoppered
conica flaskscontainingtriethylamine(0.5ml,0.1M in
acetonitrile) and thiophenol (0.5ml, 0.1 M in acetoni-
trile) and volumemadeto 4 mL with acetonitrile. Each
solution was mixed with 2,4-dinitrophenyl hydrazine
reagent (1 ml, 0.002 M in methanol) and a drop of
concentrated hydrochloric acid. Each flask was stop-
pered loosely and heated on awater bath at 50 °C for
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5 min to ensure the compl etion of reaction. The con-
tents of flaskswere cooled to room temperature (~24
°C) and transferred to a10 mL - measuring flask and
the volume made upto the mark with potassium hy-
droxide (10 % solutionin methanol). The absorbance
of red solution so obtained was measured at 510 nm
(A, of red colour, Figure 1) against blank, and cali-
bration curve prepared in each case. Therelationship
between concentration of each fungicide and absor-
bancewaslinear upto 15 pg /mL.

(A) Formulation analysis

Two captan formulations (one containing 75% and
the other containing 50 % activeingredient) and one
folpet formulation (containing 50 % activeingredient),
all wettable powders, were used.

A single large sample of each formulation was
welghed, shakenwith acetonitrileandfiltered. Theres-
duewaswashed 2-3 timeswith acetonitrile. Thefilterate
and washingswerediluted to aknown volumewiththe
same solvent. Aliquotsof thissolution werethen taken
and theanalysiswas carried out asdescribed abovefor
pure compounds. Assay resultsaregivenin TABLE 1.

(B) Residue analysis
(a) Recovery experiments
Variousamounts of each fungicidein acetonitrile

TABLE 1: Assay resultsof commer cial for mulation of cap-
tan and folpet.

Based on Activeingredient found, *
Fungicide active %
formulation ingredient Present Comparison
(%) method method
Captan | 75 74.9+0.5 74.2+0.6
Captan Il 50 49.4+0.4 49.6+0.6
Folpet | 50 49.7+0.5 49.6+0.5

* Values are mean of five determinations with standard devia-

tion (%)

wereadded to 5 gm of grains (wheat and Maize). The
sampleswere mixed thoroughly and extracted 5times,

each timeusing 2-3 ml of acetonitrile, in glass stop-

pered conical flaskscontaining triethylamine (0.5ml,

0.1M in acetonitrile) and thiophenol (0.5ml, 0.1M in
acetonitrile) and volume madeto 10 ml with acetoni-

trile. To each solution was added 2,4-dinitrophenyl hy-

drazine (1ml, 0.002 M in methanol) and a drop of

concentrated hydrochl oric acid and the contents heated
on awater bath at 50 °C for 5 min, brought to room
temperatureand transferred to a25 ml-measuring flask.

Finally, each sol ution was mixed with potassium hy-

droxide (5ml, 10 % solutionin methanol) and thefina

volume made upto the mark with methanol. Thered
colour thusobtained waseva uated a 510nmagainst a
reagent blank. Assay resultsaregivenin TABLE 2.
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TABLE 2: Recovery of fungicidesfromfortified grain and
samples.

- Added Recovery, * %
Fungicide - -
(ng)  Wheat Maize  Applefruit
20 953+046 96.2+0.48 93.2+0.81
40 946+0.52 948+0.74 921+0.78
Captan 6.0 942+042 942+0.52 90.9+0.69
80 962+0.60 96.8+0.60 91.9+0.58
150 94.8+042 964+0.58 93.4+0.62
3.0 932+0.54 954+0.58 922+0.72
6.0 941+048 952+0.68 91.6+0.68
Folpet 9.0 938+£0.64 93.8+046 93.2+0.64
120 951+0.68 94.6+0.42 91.4+0.58
150 96.2+0.56 951+0.70 93.6+0.62

* Values are mean of five determinations with standard
deviation (%)

In case of apple fruits, known weighed samples
(20g) placedin glass containersweresprayed with vari-
ousamountsof standard fungicide solution (in acetoni-
trile). The sampleswerewell mixed and blended me-
chanically with aTeflon-bladed stirrer with 200ml of
acetonitrilein the same container for 3minand passed
through aBuchner funnel fitted with asintered glass
filter. Theresidueof each samplewaswashed 5 times
with acetonitrileand thecombined extractswere cleaned
uponsilicage column topped with 2 g anhydrousso-
dium sul phate (adrying agent to prevent absorption of
atmospheric moisture). Theelutewas concentrated by
evaporation. Theresduewasdissolved in acetonitrile
and processed for analysi sasdescribed in case of grains.
Theresultsaregivenin TABLE 2.

TABLE 3: Resultsof resdueanalysisof treated samples.

Fungicide residue

Strength found, (ppm)
Fungicides  of Spray PP Abole
used (g') Wheat Maize ¢ PP
ruits
8 35.2 30.6 28.6
4 229 18.9 154
Captan*
2 8.4 8.2 94
1 5.8 5.2 6.6
8 322 28.3 252
4 18.4 18.8 14.2
Folpet**
2 9.8 10.2 82
1 6.4 4.2 34

*Formulation based on 75 % active ingredient.
**Formulation based on 50 % active ingredient.
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(b) Residueanalysis

Grains (wheat and maize) and applefruitswere
sprayed with each fungicideformulation (aqueousdis-
persion) at aconcentration of 1- 8 gl*at arate 100ml
kg*commodity. Sprayed samplesweredried in the
sun and from these | ots, samples of 15-20 gm were
taken for residue anaysisand processed as described
under recovery experiments. Theresultsaregivenin
TABLE 3.

RESULTSAND DISCUSSION

Theproposed col orimetric method for the determi-
nation of captan andfol pet isquitesengtive (e values for
red bis(phenyl) 2,4-dinitrophenyl hydrazoneformedfrom
cgptan and folpet are 3.21x10%and 3.16 x10° | mol cmr
respectively onthe basisof respectivefungicidecon-
tents); aslittleas 1 ug ml* of each fungicide can bede-
termined. When applied to theanaysisof commercia
formulations of thesefungicides, therecoverieswerein
the range 98.8 - 99.8 % of the nomina content with
RSD’s in the range 0.4 - 0.5 % (TABLE 1). Recoveries
of thesefungicidesfromfortified grainsand applefruit
sampleranged from 90.9 -96.8 % with RSD’s in the
range0.42-0.81% (TABLE 2). Resultsof resdueandy-
ss(ppm) of treated samplesaregivenin TABLE 3.

Thesmplicity of the procedure, excdlent solution
stability of red colour and non-requirement of extrac-
tion of coloured products are someattractivefeatures
of the proposed method.
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