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to persistently high levels of prolactin during the
cycle and the control of mechanisms which lowers
prolactin could restore fertility as has been observed
i hyperprolactinemic womenlo-1l,
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DIFFERENTIATION AND ESTIMATION OF p-PHENYL ORGANOTHIOPHOSPHATE INSECTICIDES
FROM OTHER ORGANOPHOSPHATE INSECTICIDES BY MERCURQUS NITRATE REAGENT

B. N. PRASAD, G. B. KAWALE anp V., D. JOGLEKAR
Forensic Science Laboratory, State of Maharashtra, Bombay 400 008

ABSTRACT
Mercurous nitrate with few drops of nitric acid is commonly used for the detection of
organophosphate iosecticides which can further be used for differentiation and estimation of
p-phenyl organothiophosphate insecticides from other organophosphate insecticides.

INTRODUCTION

HE wuse of organophosphate insecticides in
agriculture has become very popalar and new
types of organophosphate iusecticides are comuing
into _the market every year.
Forensic Toxicology, the
individual organophosphorus insecticides become,

necessary, The organophosphorus insecticides are
classified into four classes as (¢) phosphates,
(1) phosphorothionaies, (4i¢) phosphorothiolates
and (sv) phosphorodithioates.
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In forensic toxicology, for the detection and

gharﬁcteri?atiﬂn of individual

Consequently, m
characterization cof

organopho«phate,

insecticides c¢an  be classified in  another way
depending upon the nature of -Z. This classifica-
tion will be of much help. The present paper
describes the differentiation based on this classifica-
tion of p-phenyl organophosphate insecticides from
other organophosphate insecticides.

Mercuric nutrate gives a black colour on heating
with organothiophosphates such as New Tik-20,
Dalf, Dasanit, Hinosan, etc., whereas metrcurous
mitrate gives a black colour imstantancously  with
these organothiophosphates. Mercurous nitrate can
also be used for the deteclion of organopho-phate
insecticides with some modification!.  In our work
it was observed that when chromatoplates are
sprayed  with  mercurous- miirate and hept  for
2-3 days, a pink colovr appeared at the periphery
of the black spot. In these cases pink colour was

obtained 1mmediately when heated, Among  the
common organothiophosphate  inseclicides, it was
observed that only p-phemyl organothiophosphate

insecticides gave a blach colour turning 1o pink
with  merewrous  nltrate  reageat.  Simuadar  resulls
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p-Phenyl Organothiophosphate lnsecticides

TABLE ]

TLC of p-phenyl organothiophosphate insecticides

Iasecticides

1. ERtox, Follidol, Paramar
E-50 (Ethy! parctlion)

2. Paramar M-50 Metccid-50
{(Mecthyl paictl.icn)

3. New Tik-20 (Sumithion)

tl.ioncte)
pl.cspl.oictl icn: te)

pl.ospl.oiotl 1cn: te)
4. Dalf, Biytex, Lebzycid-50
(Fenti.jon)

5. Du.sanit (Fensulfothicn)
pLosphorothionzte)

(0-Ethyl-S, S-Diplenyl
ditl.iophosphste)

6. Hinosan

Chemical N::...ﬂle

(0, 0-Diethyl-0O-p-nitioplenyl prosploiro-
{0, 0-DumetLyl-C- (p-niticpl enyi)

[0, O-Dimethkyl-C- (3-methyl-p-niticpl enyl)
[0, 0-Dimtt yl-C- (4-mett yl merc: ptc-3-

metl y! pkenyl)-pl.ospl.orotl icn: te]
[0, 0-D—mtLy I-O-(é‘l-metf vl sulfinylpl.enyl)

Currens
dcience
Hex ne: Clhloiofoom; Cajben-
Acetone Hex. ne tetizcl loyide:
4:1 4.6 Benzene 23 1
Rf Rf Rf
0-51 0-44 0-66
0-48 0-40 0-63
0-53 0300 0-50
0-59 0:50 0.70
0-80 0-52 G-72
0-41 0-15 0-26

were obtained with Millon’s2 reagent which con.
tained mercuric pitrate in  addition to mercurous
nitrate.  QOrgapophosphate insecticides which are
not p-phenyl organothiophosphates(Malathion, Rogor,
etc.), do not give this pink colour reaction. Mllon’s
reagent is used for the estimation of p-phenyl
thiophospbate insecticide as it quickly develops the
colour.

EXPERIMENTAL

(1) Mercurous nsrrare——A few drops of cofr-
centrated nitric acid are added to a saturated
solution of mercurous nitrate 1n water,

(2} Millon's reagent3.—3 ml of mercury is dis-
solved in 27 ml of concentrated nitric ac.d
and then diluted by an equal volume of
distilled water.

PROCEDURE
1. Thin Layer Chromatography

A number of p-phenyl organothiophosphate
insecticides are chromatographed using silica gel,
as adsorbent layer thickness—0-25 mm) and
n-Hexane : Acetone {4 :1) as solvent. After a run
of 10 ¢m, the plate is taken out from the chamber,
dried at room temperature and spraycd wi h mercurouns
nitfate reagent, The black spots appear. The
plate is then heated at 110° C for 10 min, the
black spots turn pink. TLC is rep-ated with two
other solvent systems (1 chloroform ; Hexane

(4 :6), (2) carbon tetrachloride : benzene (2: 1),
The results are shown in Table I.

II. Colorimetric Estimation

I ml of the test solution is mixed with 2 ml of
fresh Millon's reagent and 4wl of distilled water
m a test-tube and kept in boiling water bath for
5 munutes, allowed to cool and the optical density
of the colour formed is determined at 525 nm.

Calibration curve~—Standard stock solution of
ethyl parathion in ethyl alcohol (5 gm/100 ml)
and a series of working standards from thz standard
stock solution to give concentrations of 10, 25, 59,
100, 150, 250, 300, 350, and 400 pg/ml ars
prepared. The optical density of the <olour
produced after following the above procedure s
tecorded. The calibration is repeated with other
p-phenyl organothiosphates. The graphs of optical
density versus concentration of p-phenyl organothio-
phosphates ug/ml is shown in Fig. 1.

Recovery experiment—]1 mg of parathion was
added to 100 g of fincly mincid wviscera and
mixed well and kept for 1 day, The p-phenyi
organothiophosphate is extracted with ether and
the ether evaporated at room temperature, ‘The
residue is dissolved in n-hexane and transferred to
celite column for clean up. The loaded material
was eluted by hexane, the solvent evaporated and
the residue dissolved in 10 ml of ethyl alcohol,
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Cotorimetric Estimation ot Ethyl Parathion
by Millon’s Reagent

1100

y QN

1000 ®

300

800

700

o))
)
-

3
nsity X 10
wn
)
S

£~
Q
o

Optical De

Yt
O
3

200

100
01 &

254
102550 - 100 150 200 250 300
Ethyl Parathion ug/mi
fig, 1
Fig. 1

One ml of this is used for the estimation. The
experiment is repeated with other p-phenyl organo-

thiophosphate "insecticides in triplicate. The results
arc ‘shown in Table I1I.

350 400

RESULTS AND DISCUSSION

As organophosphate insecticides easily hydrolise
and form phenolic compounds, which further react
with the reagent to give pink colour ; this colour
teaction is similar to the reaction of WMillon'st
reagent with p-hydroxy substituted compounds.
Mercurous nitrate reagent, thus, in addition to
detecting organothiophosphate insecticides, also
serves the purpose of differentiating p-phenyl

p-Phenyl Organothiophosphate Insecticides

2%

TABLE I}

Percentage recoveries of insecticides ficm viscera

Insecticldes Quzntity Percent: ge
(1 mg/1C0 g of recovered’ 1ecovery
viscera) (averege of 3 YA
re2dings
(my) -
Ethyl parathion 0-92 92
Methyl perzthion 0-90 30
Sumitbhion 0.94 94
Baytex 0-80 80
Dasanit 0-82 82
Hinosan 0-87 87

Sk —

organothiophosphate insecticides from other orga.na:

phosphate insecticides.  The calibration

curve
obtained for each p-phenyl organothiophosphate
imsecticide  shows linearity upto 300 pg. The

censitivity  of  estimation is ~ 15 pg/ml. The
recoverics of these insesticides frem  viscera are
good.  This method for differentiating and
estimating p-phenyl organothiophosphate insecticides
is very useful in the toxicological analysis.
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