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Abstract
In the present work, methanolic extract from the leaves of Strychnos nux-vomica were analyzed
phytochemically for the presence of flavonoids. Phytochemical studies revealed the presence of
flavonoidal structure, by using chromatographic and spectroscopic techniques 3,3′,4′,5,7pentahydroxyflavone-3-rhamnoglucoside i.e., rutin is identified. Antioxidant potential was determined by
DPPH method.
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Introduction
The medical attribution of Strychnos nux-vomica in Indian system of medicine has been
known for a long time. Since the time of Sushruta it is used in Ayurvedic medicine. It belongs
to family Loganiaceae is an indigenous tree of medicinal importance used in Ayurveda. It is a
medium sized tree, found throughout tropical India, Bihar, Orissa, Uttar Pradesh, up to
altitudes of 360 m in Sahyadri foot hills of Western Ghats. Leaves 7.5-15 cm long, broadly
elliptic, acute, obtuse or shortly acuminate, glabrous, base usually rounded. In English it is
commonly known as Snake wood, Poison nut, Kuchla in Hindi, Kajra in Marathi, Kunchila in
Bengali, Kaajjeel in Malayalam, Ajaraki in Arabian etc. Strychnos nux-vomica exhibits
antitumor, antimicrobial, anticonvulsion, antiamnesic, immunomodulatory effects [1].
Free radicals represent an essential part of aerobic life and metabolism [2] and are principle to
anti-biochemical process. Due to their roles of combating myriads of oxidative damages
incurred by living cells from free radical activities, over the past decades natural antioxidants
of both nutritive and medicinal plants have been of significant interest to the pharmaceutical
and food industries. By scavenging the free radicals, antioxidants offer resistance against
oxidative stress and by many other mechanisms and thus prevent the disease progression [3].
The most commonly used synthetic antioxidants at present are butylated hydroxyl anisole
(BHA), propyl gallate, and tertbutyl hydroquinone. However they are suspected of being
responsible for liver damage and acting as carcinogens [4]. The search for new products with
anti-oxidative properties and fewer side effects is very active domain of research. Therefore,
the development and utilization of more effective antioxidants of natural origin is desirable [5].
Since ancient times, many official herbs have provoked interest as sources of natural products.
They have been screened for their potential uses as alternative remedies for the treatment of
any infection and preservation of food from toxic effects of oxidants [6]. Novel natural
antioxidants from some plants have been extensively studied in the past few years for their
antioxidants and radical scavenging properties.
Over 8000 structurally remarkable flavonoids have been found in plants. These compounds
have ordinary features i.e., phenyl benzopyrone skeleton (C 6-C3-C6). Flavonoids are among the
most potent natural antioxidants, and many of them are stronger reducing agents on a molar
basis than ascorbic acid [7-8]. On the aromatic rings, the number and position of hydroxyl
groups determine the antioxidant capacity of polyphenol's. Flavones and their derivatives were
found to be the most effective antioxidants during a comparative study among different
flavonoid structures [9].
The best-described property of almost every group of flavonoids is their capacity to act as
antioxidants. For protecting the body against reactive oxygen species, the flavones and
catechins seem to be the most powerful flavonoids. Body cells and tissues are continuously
threatened by the damage caused by free radicals and reactive oxygen species, which are
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produced during normal oxygen metabolism or are induced by
exogenous damage [10-11]. The mechanisms and the sequence
of events by which free radicals interfere with cellular
functions are not fully understood, but one of the most
important events seems to be lipid peroxidation, which results
in cellular membrane damage. This cellular damage causes a
shift in the net charge of the cell, changing the osmotic
pressure, leading to swelling and eventually cell death. Free
radicals can attract various inflammatory mediators,
contributing to a general inflammatory response and tissue
damage. To protect themselves from reactive oxygen species,
living organisms have developed several effective
mechanisms [12]. The antioxidant-defense mechanisms of the
body include enzymes such as superoxide dismutase, catalase,
and glutathione peroxidase, but also nonenzymatic
counterparts such as glutathione, ascorbic acid, and αtocopherol. The increased production of reactive oxygen
species during injury results in consumption and depletion of
the endogenous scavenging compounds. Flavonoids may have
an additive effect to the endogenous scavenging compounds.
Flavonoids as antioxidants can prevent carcinogenesis [13].
Antioxidants are scavengers of oxygen radicals or hydroxy
radicals that attack polyunsaturated fatty acids in cell
membranes giving rise to lipid peroxidation. Lipid
peroxidation is strongly associated with aging and
carcinogenesis. Many natural resources have been tested for
their antioxidant effect and some of them accumulated large
amounts of C-glycosylflavones.
Dietary flavonoids are natural antioxidants [14]. Flavonoids are
good antioxidants because of more number of target sites for
free radicals [15] Flavonoids have existed for over one billion
years and possess antioxidant [16], anti-thrombic [17], antihypertensive [18], anti-inflammatory [19] activity. Flavonoid
serves as antioxidant by scavenging singlet oxygen [20], lipid
peroxy radicals [21] and superoxide anion [22].
The main object of this study is to extract and characterize
flavonoid antioxidant in the leaves of Strychnos nux-vomica.

acid: water (4:1:5) upper layer was used as mobile phase.
TLC plates coated with silica gel were used as stationary
phase. The plates were sprayed with a solution of 1%
ethanolic 2-amino ethyl diphenyl borinate followed by 5%
ethanolic solution of polyethylene glycol-400. Flavonoid
appears in color zone under UV-365nm. Standard flavonoids
were used for identification. Retention time is 0.42. With
reagent A fluorescent yellow color and with reagent B orange
color is obtained. The remaining extract was evaporated and
residue was obtained, it was subjected to various physical and
spectral analyses.
Chemical identification of flavonoids [23]
1. Alkaline reagent test: - To the test solution on addition of
few drops of sodium hydroxide, intense color was formed
which turn colorless on the addition of dilute acid.
2. Shinoda Test: -To a small amount of test solution in
alcohol, magnesium ribbon was added followed by
addition of drops of concentrated hydrochloric acid;
formation of pink color confirms the presence of
flavonoids.
3. Aluminum Chloride Test: - To a small amount of test
solution, two drops of 1% aluminum chloride was added,
yellow color was obtained.
4. Zn- Hydrochloride Reduction Test: - To the test solution
add a mixture of zinc dust and concentrated hydrochloric
acid. Heat the solution, after few minutes, color of the
solution changes to red.
5. Test solution (0.5gm) was dissolved in 5ml of distilled
water and filtered. To 1ml of the extract filtrate; 5ml
dilute ammonia was added. 1ml concentrated sulphuric
acid was added. On standing yellow coloration
disappears confirms the presence of flavonoids.
Rutin, light yellow powder, m.p 190oC, molecular formula
C27H30O16. IR (KBr) Vmaxcm-1: 3410, 3322(OH-stretching),
2842(CH2-stretching), 2715 (C-H bonding), 1462 (C=O
groups) and 1384 (C-OH vibrations).
1
HNMR(300 MHz, CD3OD) δppm = 6.22(d, J=2.0 HZ, 1H,
H-6),6.38(d, J=2.0Hz,1H,H-8), 7.68 (d,J=2.05Hz, 1H, H-2’),
6.88 (d, J=8Hz, 1H, H-5’),7.64 (dd, J=8.5 & 2.2Hz, 1H, H6’),
5.10(d,
J=7.5Hz,1H,H-1”),4.54(d,J=1.5Hz,1H,H1”’),1.10(d,J=6.3Hz,3H,H-6”’),3.30-3.86(m). 13CNMR(75.5
MHz, CD3OD) δppm=158.7 (C-2),135.7 (C-3), 179.6(C4),163.2(C-5,)100.3(C-6),166.2(C-7),95.1(C-8),159.5(C9,)105.9(C-10,)123.3(C-1’),117.8(C-2’),145.9(C-3’),149.9(C4’)116.2(C-5’),123.6(C-6’),104.9(C-1’’)75.8(C-2’’), 78.2 (C3’’),71.4 (C-4’’),78.0 (C-5’’) 68.8 (C-6’’),102.4 (C-1’’’),72.2
(C-2’’’),72.3 (C-3’’’)74.1 (C-4’’’),69.8 (C-5’’’),18.1 (C-6’’’)

Experimental
1
H NMR and 13CNMR spectra were recorded on a Bruker
Advance 400 MHz spectrometer. The EI-mass was recorded
on Shimadju QP 2000 mass spectrometer. The FT-IR
spectrum was recorded on Perkin Elmer, spectrum100
instrument. UV-spectra were recorded on Shimadju UV-160
spectrophotometer. The leaves of Strychnos nux-vomica was
washed thoroughly with tap water followed by rinsing with
double distilled water and shade drying for fifteen days. The
fine powder was obtained from dried leaves by using kitchen
mixer grinder (Philips electronics). The leaves powder was
sterilized at 120o C for 15 minutes. The leaves powder was
stored under dessicator for further studies. Solvent extraction
of dried powder (25gm) of Strychnos nux-vomica was done
using 250ml. of 80% methanol in a soxlet extractor for 36
hours. The extract was concentrated by evaporation (40 o-50o)
in vaccum rotatory. The concentrated methanolic extract
(10ml.) was suspended in 50ml. of distilled water and was
further extracted twice with hexane and then with ethyl
acetate. The ethyl acetated fractions were washed two times
with distilled water. The ethyl acetate fraction was analyzed
for flavonid using chromatographic separation. The glass
plates (20x20cm) coated with silica gel (0.2- 0.3mm) were
dried naturally (atmosphere). Subsequently they were
activated at 100oC for 30 minutes and were cooled at
temperature 25oC. Diluted samples of leaves of Strychnos
nux-vomica were qualitatively studied by TLC, butanol: acetic

Antioxidant potential
To determine antioxidant activitiy 3.96 mg of 1,1-diphenyl-2picrylhydrazyl was dissolved in 20ml of methanol to make a
stock solution. 5gm leaves of Strychnos nux-vomica was
extracted with 50ml methanol for 5 days with shaking at
regular interval. The extract was filtered and concentrated by
vaccum rotatory evaporator. 5mg of this extract was dissolved
in 20ml methanol to make a stock solution. 0.5ml of sample
solution was added to 1ml of DPPH solution separately.
These solutions were incubated for 30 minutes at room
temperature in dark. The absorbance was measured at 517
nm. Lower absorbance of the solution indicated higher free
radical scavenging activity by equation:
Percentage of scavenging DPPH free radical = 100 X (1AE/AD)
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Where AE is absorbance of the sample solution and AD is the
absorbance of the DPPH solution with nothing added.

carbon signals, double bond between C-2 and C-3. The
carbonyl carbon appears at δ179.6. The carbonyl carbon
resonates at around δ175- δ178 ppm, when the carbonyl is not
hydrogen bonded, but in the presence of hydrogen bonding to
a 5-hydroxyl group it moves downfield to about δ182ppm [25].
In this study antioxidant potential of the leaves of Strychnos
nux-vomica was determined using DPPH method. At room
temperature DPPH is a stable free radical and accepts electron
or hydrogen radical to become a stable diamagnetic molecule.
The decrease in DPPH absorbance at 517nm induced by
antioxidants shows its reduction capability. The antioxidants
causes decrease in absorbance of DPPH radical because when
reaction between antioxidant molecules and radicals occurs
then it causes scavenging of the radical by hydrogen donation.
It is visually noticeable as a change in color from purple to
red. The free radical scavenging activity of leaves of
Strychnos nux-vomica is 61.25%.
From the physical, chemical and spectral characteristics it was
confirmed that the isolated compound was 3,3′,4′,5,7pentahydroxyflavone-3-rhamnoglucoside i.e., rutin. The rutin
has been earlier reported in other plants [26].

Result and Discussion
The UV spectrum of this compound exhibited two major
absorption peaks in the region 355nm and 258nm, which
indicates the presence of flavonol structure. Mass spectra of
isolated compound show molecular ion m/z 610 [M+]
corresponding to the molecular formula C27H30O16. IR spectra
showed OH-stretching at 3410 cm-1, 3322cm-1, CH2stretching at 2842cm-1, CH-bonding at 2715 cm-1, CO group
at 1462 cm-1, C-OH vibration at 1384 cm-1. The 1HNMR
spectrum showed a two doublet proton at the region δ6.22 and
δ6.38 corresponding to H-6 and H-8 protons respectively. The
protons at C-6 and C-8 of flavonols which contain the
common 5, 7-dihydroxy substitution pattern give rise to two
doublets in the range δ6.0- δ6.5ppm. The H-6 doublet occur
consistently at higher field than the signal for the H-8 [24].
Four doublets proton occurs at δ4.54, δ5.10, δ6.88 and δ7.68
corresponding to H-1’’’, H-1’’, H- 5’ and H-2’protons
respectively. One double doublet proton found at the region δ
7.64 corresponding to H-6’ proton. 13CNMR showed 27

Fig 1: Flavonoid finger printing of rutin in the leaves of Strychnos nux-vomica

Fig 2: I R of Isolated sample
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Fig 3: Structure of Rutin

Conclusion
Rutin (3, 3′, 4′, 5, 7-pentahydroxyflavone-3-rhamnoglucoside)
is an important flavonoid that is consumed in the daily diet
thus rutin is an important dietary constituent of food [27-30]. It
is also known as vitamin P and quercetin-3-O-rutinoside.
Rutin possess antioxidant activity, prevented low- density
protein (LDL) peroxidation and the Fenton reaction [31-34].
Rutin is a promising flavonoid for lowering the risk of
atherosclerosis due to its inhibiting on LDL oxidation. Rutin
has antiviral, antihypertensive and antiplatelet properties, due
to its high radical scavenging activity and antioxidant capacity
it strengthens the capillaries so it is used in the treatment of
various conditions related to capillary bleeding and increased
capillary fragility and permeability.
Rutin can reduce capillary fragility, swelling and bruising and
has been used in the treatment of venous insufficiency
(varicose veins, haemorrhoids, diabetic vascular disease, and
diabetic retinopathy), and for improving micro-vascular blood
flow (pain, tired legs, night cramps, and restless legs) [35].
In addition, it is found in many food items, vegetables, and
beverages. The cytoprotective effects of rutin, including
gastro protective, hepatoprotective, and anti-diabetic effects,
have been shown in several studies. Furthermore, rutin has
several pharmacological effects such as anti-inflammatory
and anti-glycation activities. Rutin protects against DNA
damage [36]. Rutin is protective against carcinogensis [37].
Flavonoids are a part of human diet. Strychnos nux-vomica
contains rutin which is a flavonoid. The production of rutin
from Strychnos nux-vomica may be of economic benefit. This
study confirms flavonoid rutin in the leaves of Strychnos nuxvomica which have free radical scavenging activity due to
which leaves of this plant possess antioxidant properties.
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