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Abstract

Strychnine and brucine are the poisonous alkaloids, derived from seeds of strychnos nux vomica. These
seeds are readily available in villages and often misused for poisoning. A systematic and complete detection
and quantitation of different poisons including plant poison is carried out by forensic toxicologists. Their
method involves screening of poisons and their instrumental assay. Although instrumental methods are
sensitive, they are costly and involve elaborate instrumental assay. Therefore, a simple, rapid and cheap thin-
layer chromatographic method for separation and detection of bioactive compounds (strychnine and brucine)
is described. These alkaloids have -N-C=0O group in their structure. This reacts with active chlorine to give
corresponding chloramines, which oxidises o-tolidine to give blue coloured compound on thin-layer
chromatographic plate. The detection limit was found to be 5ug and 8pg per spot for strychnine and brucine

respectively.
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Introduction

Strychnine and brucine are the main alkaloids
obtained from seeds of strychnos nux vomica and
other species of strychnos plants, which grow in
India [1]. The bark, wood and leaves of the plant
contain brucine but not strychnine [2]. Due to ready
availability of seeds they are sometimes misused in
villages for homicidal or suicidal purposes. Some
accidental poisoning cases from villages are reported
as the villagers are unaware of their toxicity [3]. Such
poisoning cases are received in toxicology division
of forensic science laboratory for analysis. Several
instrumental methods such as high performance
liquid chromatography [4], capillary zone
electrophoresis [5], spectrophotometry [6,7] etc., are
reported in the literature. But these methods are costly
and requires elaborate instrumental assay, hence
thin-layer chromatography [TLC] is method of choice
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for screening of poisons, where large number of
biological samples are to be analysed.

Chromogenic reagents such as Dragendorff [8, 9],
iodiplatinate followed by UV detection [10] are
reported in the literature. TLC [11] and HPTLC [12,
13, and 14] methods are reported in literature for the
detection of strychnine and brucine inayurvedic and
homeopathic drugs, nux vomica seeds and biological
samples. The objective of this work is to search an
alternative and sensitive reagent. We report chlorine-
o-tolidine reagent for selective detection of strychnine
and brucine.

Materials and Methods

All chemicals used were of analytical reagent
grade. Seeds of strychnos nux vomica were obtained
from konkan region of Maharashtra. Seeds were dried
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and crushed in grinding machine to form powder. It
was stored in a glass container. Reference standard
strychnine and brucine were purchased from Natural
Remidies Pvt. Ltd. Karnataka. Standard solutions of
strychnine Tmg/ml and brucine 1mg/ml each in
methanol were prepared and were suitably diluted
for spotting.

Dried 2 gm powder of nux vomica was extracted
in methanol (2x50ml) under reflux for an hour on
water bath. The extract was cooled and filtered and
concentrated. The volume was made up to50 mlina
volumetric flask with methanol.

Spray reagents: (I) A 0.05% solution of o-tolidine
(S.D. Fine Chemicals, Mumbai) was prepared by
dissolving 50 mg o-tolidine in 100 m110% acetic acid.
(IT) Chlorine gas was prepared from a 1:1 mixture of
1.5 % (w/v) potassium permanganate solution and
10% (v/v) hydrochloric acid.

Thin-Layer Chromatography

Standard glass plates (10x20cm) were coated with
0.25 mm layer of silica gel G (Sisco Chemicals ,
Mumbai) in water (1:2) , allowed to dry at room
temperature and then activated at 110°C for about
one hour. Aliquots of 10ul each of nux vomica seed
extract together with reference solutions of
strychnine and brucine were spotted on TLC plate
1.5 cm from the bottom of the plate by means of a
micropipette and spots were left to dry in air. The
plate was developed by ascending technique, in
presaturated TLC chamber, using two solvent

systems, chloroform:methanol (9+1) and
chloroform:diethylamine(9+1) at 25°C temperature.
The mobile phase was allowed to run to a distance of
about 10 cm. Approximately 20 ml of solvent was
required for run (development time ca 20 min). The
plate was removed from the chamber dried in air,
was placed for ca 5 min in a chamber containing
chlorine gas (prepared 10 min earlier). Excess of
chlorine gas was removed from the plate by leaving
it to stand in the air; complete removal was tested by
spraying the corner of the plate with o-tolidine
reagent. When a faint blue colour appeared the plate
was uniformly sprayed with o-tolidine reagent then
1 %(w/v)aqueous phosphomolybdic acid.

Results and Discussion

After detection; seed extract, strychnine and
brucine standard showed blue spots on a white back
ground. A representative reaction for strychnine (I)
is represented in Figure 1. The structure of strychnine
and brucine reveals that they contain -N-C=0O- group.
On chlorination they give chloramines (II) which
further oxidize with o-tolidine (III) to an intensely
blue quinonoid compound (IV). The blue coloured
spot began to fade after an hour; it was stabilized for
a day by spraying the plate with 1%
phosphomolybdic acid solution. Both the mobile
phases used gives compact spots. The R, values and
detection limit are listed in Table 1.

Table 1: R, values and detection limits of nux vomica alkaloids

Alkaloids Solvent System Detection limit
I II ug
Strychnine 0.82 0.78 5
Brucine 0.31 0.60 8
Seeds
Strychnine 0.78 0.74 --
Brucine 0.28 0.56 -

Solvent system: I Chloroform:methanol (9+1), II Chloroform:Diethyamine (9+1)

Chlorination

Strychnine (I)

Fig. 1: Reaction of Strychine with o-Tolidine

Strychnine Chloramine (IT)

HaG CHs

O- tolidine (IIT)

Oxidation

blue coloured compound (IV)
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It is essential to ensure the plate is free from
chlorine before spraying with o-tolidine, otherwise
the nux vomica alkaloids gives yellow spots, rather
than blue. The reagent does not give a colour reaction
with other constituents of nux vomica seeds.
Dragendorft’s and iodiplatinate reagent is reported
in literature for detection of nux vomica alkaloids,but
also gives coloured spots with several basic nitrogen
containing compounds. The method described in
this paper involves one-step extraction of alkaloids
and less expertise is required than for use of
instrumental methods. Chlorination then use of
o-tolidine reagent can be used routinely in
toxicological analysis for screening of strychnine and
brucine in human poisoning cases in single run. This
reagent with some modification has also been
reported for detection of amino acids [15],
benzodiazepines [16] and antidepressants [17].

References

1. Parekh CH. Text Book of Medical Jurisprudence
and Toxicology, Third Edn. Bombay:Medical
Publications.1979;908.

2. ModiNJ, Modi’s text Book of Medical Jurisprudence
and Toxicology, 14" Edn. Mumbai: Tripathi Pvt. Ltd.
Mumbai, 2000;737.

3. Mohan BM, Kenchappa TS, Naik NR, Gowda BG,
Chandrashekhar P. Detection of brucine in a case of
accidental poisoning using Accelerated Solvent
Extraction System-A Report. Proceedings of XVII
AllIndia Forensic Science Conference, Raipur, 2005;
37-40.

4. Wang Z, Zhao ], Xing J, He Y, Guo D. Analysis of
strychnine and Brucine in post mortem specimens
by RP-HPLC; A Case Report of Fatal Intoxication.
J.Anal.Toxicol. 2004;28(2);141-144.

5. Guangming Y, Yang P, Liangjing L, Yaping ]J.
Simultaneous determination of strychnine, brucine,
strychnine N-oxide and brucine N-oxide in crude
and fermented nux vomica by capillary zone
electrophoresis with ephedrine hydrochloride as
an internal standard. Chromatographia. 2011;
73:1223-1228.

10.

11.

12.

13.

14.

15.

16.

17.

Rao NVR, Tandon SN. Extractive spectropho-
tometric determination of brucine by solocrome
green-V 150. Chemia Analityczna, 1977;22(5):
965-968.

Elmasry S, Aam W. Spectrophotometric
determination of strychnine and brucine in liquid
galenicals. J.Assoc.Off. Anal.Chem. 1978;61(1):65-67.

Wagner H,BladtS. Plant Drug Analysis-A thin-layer
Chromatography Atlas, 2" Edn. Berlin:Springer
Verlag. 2009;4.

Fliger ].Thin-layer (Planar) Chromatography First
Edn .London: Academic Press. 2000;1970.

Svendsen AB, Verpoorte R, Chromatography of
alkaloids, J.Chromatography Library vol 23A,
Amsterdam, Elsevier Scientific Publication.
1983;1960.

Rathi A, Srivastav N, Khatoon S, Rawat AKS. Thin-
layer Chromatographic determination of
strychnine and brucine of strychnos nux vomica in
ayurveda and homeopathic drugs. Chromato-
graphia. 2008;67(7):607-613.

Sannes, PS, Nups P, Bars PL, Burgat V. Evaluation of
an HPTLC mthod for the determination of
strychnine and crimidine in biological samples.
J.Anal.Toxicol. 1996;20(3):185-188.

Dhalwal K, Shinde VM, Namdeo AG, Mahadik KP,
Kadam SS. Development and validation of a TLC-
densitometric method for simultaneous quantitation
of strychnine and brucine from strychnous spp.and
its formulations.].Chromatogr.Sci. 2007;45:706-709.

Kamal A, Kamal Y, Ahmed S, Saleem
K.Simultaneous HPTLC determination of
strychnine and brucine in strychnos nux vomica
seeds. J.Pharm.Bioallied Sci. 2012;4(2):134-139.

Garrat DC, The quantitative analysis of drugs, Third
edn.London:Chapman and Hall Publication,1964; 554.

Khedkar TS, Reddy YR, Mali BD. Thin-layer
chromatographic detection of some
benzodiazepines. Intl.].Med.Tox. & Leg.Med. 2012;
15(1&2):61-63.

Vyavahare JR, Khedkar TS, Reddy YR, Mali BD. Tin-
layer chromatographic detection of some
antidepressant drugs commonly used in treatment
of psychiatric disorders. Intl.]. Med.Tox. & Leg.Med.
2013;16(1):51-53.

Journal of Forensic Chemistry and Toxicology / Volume 3 Number 2 / July - December 2017



