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the compound C to be tricosan-1-ol (3). It may be
mentioned that M+ (340) was not observed rather M+
+ 1 (341) was observed. On comparison, the data of
the compound C was found to agree fully with the
literature data10 of tricosan-1-ol.

the plant material and Mr. Avtar Singh, RSIC,
Chandigarh for providing 1H NMR spectral data.
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Compound D (7,24-tirucalladien-3-one, 4) was eluted
with pure benzene. It crystallized from methanol as
a white solid, 10 mg, m. p. 114°, lit. m. p. 115-116°.
IR νmax (KBr) (cm-1): 668, 803 , 961, 1058, 1167,
1260, 1374, 1461, 1704, 2357, 2855, 2925; 1H NMR
(CDCl3, δ) 5.40–5.00 (2H, m, 2×>C=CH–), 3.54 (2H,
m, –CH2–CO–), 1.83 (3H, s, =C(CH3)–CH3), 1.57
(3H, s, =C(CH3)–CH3), 1.30 - 2.40 (20H, m, 8×>CH2
and 2×>CH–), 1.01 (3H, s, –CH3), 0.93 (3H, d, J
6.5 Hz, >CH–CH3), 0.90 (3H, s, –CH3), 0.86 (3H, s,
–CH3), 0.82 (3H, s, –CH3), 0.67 (3H, s, –CH3); MS
(m/z, relative intensity) 424 (M+, 2.6), 414 (6), 396
(5.3), 381 (5), 329 (5), 303 (5), 279 (11.5), 264 (7),
256 (22), 239 (8), 213 (19), 148 (75), 97 (82), 83
(100). The data suggested the compound D to be 7,
24-tirucalladien-3-one (4). The data of the compound
D was found in full agreement with the literature data
of 7, 24-tirucalladien-3-one11.
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HPTLC Standardization of Tinospora cordifolia Using
Tinosporaside
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A simple and reproducible high performance thin layer chromatography method for the determination of tinosporaside
in Tinospora cordifolia was developed and is described. This method involves separation of compounds by TLC
on pre-coated silica gel 60F 254 plates with a solvent system of toluene: acetone: water (5:15:1) and scanned using
densitometric scanner in UV reflectance photomode at 220 nm. The linearity was observed in the range of 0.5
to 8 mg. The tinosporaside content of 0.40% w/w was observed in test sample. The average percentage recovery
value of 99.24±0.49 was obtained. The proposed method being precise and sensitive can be used for detection,
monitoring and quantification of tinosporaside in Tinospora cordifolia.
Key words: Tinospora cordifolia, tinosporaside, HPTLC
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Fig. 1: Tinosporaside
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Standardization of ayurvedic drugs and plant materials
is the need of the day. Several pharmacopoeias
containing monographs on plant materials describe
only the physico-chemical parameters. Hence, modern
methods describing the identiÞcation and quantiÞcation
of active compounds in the plant material may be
useful for proper standardization of herbs and their
formulation. Tinospora cordifolia (Menispermaceae)
is one such plant which is widely used in indigenous
system of medicine. The stems have been used for
centuries, in ayurvedic preparations for the treatment
of jaundice, diabetics, skin diseases and anemia1. The
plant has been shown to possess anti-inflammatory
and anti-allergic properties 2. More recently, the
immunomodulatory properties 3, antioxidant 4 and
antineoplastic5 activities have been reported. Among
the complex mixture of biologically active compounds
in the plant, tinosporaside can be used as an analytical
marker to determine the quality of plant material of
different sources.
The tinosporaside was isolated by using following
procedures. The powdered stem bark (3 kg) of
Tinospora cordifolia was allowed to pass thorough
SS sieve (20 mesh) before extraction. It was defatted
by treating with petroleum ether (60-80°) and then
extracted to exhaustion (Soxhlet) with methanol.
The extract obtained was concentrated in vacuum
at reduced pressure at about 100 ml. Ethyl acetate
was added into concentrated extract slowly with
continuous stirring till brown solid precipitate was
formed which was collected and dried. The residue
was then reßuxed with benzene (500 ml) for about 24
h. And the benzene insoluble material was collected
and dried. The above residue was subjected to column
chromatography (1.2×95 cm) packed with 50 g of
silica gel (100-200 mesh). Elution was carried out
with increasing methanol concentration in chloroform.
The ßow rate was adjusted to 10 ml/hr. The fractions
were collected and pooled together based on TLC
results. The fraction obtained with 5% methanol in
chloroform gave tinosporaside which was recrystallized
from methanol as white needles (1.20 g). The isolated
tinosporaside was characterized by IR, UV, Mass and
NMR spectroscopic techniques. The structure of the
tinosporaside is given in Þg. 1.
Extensive literature survey revealed that the plant is
well researched for its therapeutic action. A suitable
sensitive and reliable quantitative (HPTLC) method
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has been developed for the first time for quality
control determination of tinosporaside from Tinospora
cordifolia. Presently, this technique is extensively being
used for quantiÞcation of plant extracts because of its
simplicity, accuracy, cost effectiveness and rapidity.
The leaves of Tinospora cordifolia were collected
from our campus and identified in the Department
of Pharmaceutical Sciences, Birla Institute of
Technology, Mesra, Ranchi where a voucher specimen
is maintained.
Around 20 g of air dried sample was ground to
pass through 20 mesh SS sieve and 5 g from it
was accurately weighed and reßuxed with 50 ml of
methanol for about 2 h. The resulting solutions were
filtered, concentrated under vacuum; redissolved in
methanol (25 ml) and the Þnal volumes were made up
to 50 ml. This solution was used for further HPTLC
analysis as per the procedure mentioned below.
A Camag HPTLC system equipped with a sample
applicator Linomat IV, twin rough plate development
chamber, TLC scanner III and integration software
CATS 4.0 was used. An aluminum plate (10 x 10
cm) precoated with silica gel 60F 254 (E. Merck)
was used as an adsorbent. Toluene, acetone and water
in the ratio of 5:15:1 were used as a mobile phase.
The solvent was allowed to run up to 80 mm and
the chromatograms were scanned at 220 nm. A 0.5
mg/ml solution of tinosporaside reference standard
was prepared in methanol as a stock solution.
The test sample was shaken well and 15 µl was
applied on a TLC plate along with 1, 2, 4, 8 and
16 µl of standard tinosporaside. Likewise three such
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TABLE 1: RECOVERY OF TINOSPORASIDE FROM TINOSPORA CORDIFOLIA
Sample

T. cordifolia
T. cordifolia
T. cordifolia

Quantity of
sample (mg)

Amount found
in A (mg)

Amount added
to A (mg)

Total amount
taken B+C (mg)

Total tinosporaside
found (mg)

% Recovery
meana±SD

A
5000
5000
5000

B
19.85
19.85
19.85

C
1.25
2.50
5.00

D
21.10
22.35
24.78

E
20.94
22.07
24.78

99.24±0.18
98.75±0.30
99.72±0.26

n = 3. Average percentage recovery is 99.24±0.49
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plates were prepared. The plates were developed up to
80 mm under chamber saturation condition. After airdrying the solvent, the plates were scanned at 220 nm
in UV reßectance mode. The amount of tinosporaside
present was determined using the calibration curve
plotted between concentration and area of standard.
The regression equation was found to be, Y=327.58x
+ 238.42 with a correlation coefÞcient of 0.9991.

The method was validated and recovery studies were
performed using the following procedure6. A varying
known amount of tinosporaside standard were added
to about 5 g of Þne powdered test sample in which
the contents of tinosporaside had been estimated
previously by proposed method. The samples were
reßuxed and analyzed separately as per the procedure
mentioned above. The contents of tinosporaside were
quantiÞed and percentage recoveries were calculated
(Table 1). Using the proposed HPTLC method the
Rf of tinosporaside was about 0.58. The content of
tinosporaside was found to be 0.40% w/w in test
sample. The chromatograms of standard and test
sample are shown in Þgs. 2 and 3, respectively.
The calibration curve was linear in the range of 0.5 to
8 µg for tinosporaside. Further a correlation coefÞcient
0.9991 indicates good linearity between concentration

Fig. 3: HPTLC chromatogram of Tinospora cordifolia
8 – Tinosporaside (test sample)

and area. The method allows reliable quantiÞcation
of tinosporaside and previous good resolution
from other constituents of Tinospora cordifolia. To
ascertain the purity of peak in test sample, its in
situ reflectance spectrum was compared with that
of standard. The recovery values 98.75 to 99.72%
(average of 99.24±0.49), which were obtained indicate
excellent reliability and reproducibility of the proposed
method. It can be concluded that the proposed HPTLC
method is rapid, simple and accurate for quantitative
monitoring of tinosporaside in Tinospora cordifolia.

ACKNOWLEDGEMENTS

The authors greatly acknowledge the University Grants
Commission, New Delhi, for their Þnancial assistance
to carryout this work.

REFERENCES
1.
2.
3.
Fig. 2: HPTLC Chromatogram of standard tinosporaside
1 – Tinosporaside (standard)

580

4.

Kiritikar KR, Basu BD. Indian Medicinal plants. In: Blatter SS, Cauis
JR, editors. Tinospora cordifolia. Volume I. Lalit Mohan Publishers:
India; 1933. p. 77-8.
Nayampalli S, Ainapore SS, Nadkarni PM. Antiinflammatory and
antiallergic properties of Tinospora cordifolia. Indian J Pharmacol
1982;14:64-6.
Thatte UM, Dahanukar SA. Immunomodulatory properties of Tinospora
cordifolia. Phytother Res 1989;3:43-7.
Stanly Meinzen Prince P, Menon VP. Antioxidant effect of Tinospora

Indian Journal of Pharmaceutical Sciences

July - August 2007

www.ijpsonline.com

5.
6.

cordifolia. Phytother Res 2001;15:213-5.
Jagatia GC, Nayak V, Vidyasagar MS. Antineoplastic effects of Indian
herbal drugs. Cancer Lett 1998;127:71-6.
Sethi PD. High performance thin layer chromatography. In: Quantitative
analysis of pharmaceutical formulations. 1st ed. CBS Publishers: New
Delhi; 1996. p. 53-7.

Accepted 2 August 2007
Revised 25 February 2007
Received 13 March 2006
Indian J. Pharm. Sci., 2007, 69 (4): 578-581

Antioxidant Activity of Pseudarthria viscida
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Antioxidant activity of the crude methanol extract of Pseudarthria viscida (L) Wight and Arn. stem and root was
performed by1,1-diphenyl-2-picrylhydrozyl (DPPH) radical quenching assay and reducing power test models. Both
stem and root extracts exhibited potential antioxidant activity in both the assays.
Key words: Antioxidant activity, Pseudarthria viscida, DPPH radical, Reducing power

Pseudarthria viscida (L) Wight and Arn. (Fabaceae)
is a shrub. The roots are stringent, thermogenic,
digestive, anthelmintic, antiinflammatory, diuretic,
aphrodisiac, nervine, cardio and rejuvenating tonic.
They are useful in vitiated conditions of cough,
bronchitis, asthma, tuberculosis, helminthiasis,
diarrhoea, inflammation, cardiopathy, fever,
hemorrhoids, gout, diabetes, hyperthermia and general
debility1. The extracts of leaf, root, stem and callus
obtained from P. viscida showed signiÞcant inhibitory
activity against some fungal pathogens causing major
diseases in crop plants and stored food grains2. The
present investigation was undertaken to evaluate the
antioxidant activity of stem and root extracts of P.
viscida.

The plant material was collected from Kerala and
authenticated by the Botanical Survey of India
(Southern Circle) Government of India, Coimbatore.
The stem and roots were shade dried and powdered.
They were exhaustively extracted in Soxhlet apparatus
with methanol. Phytochemical analysis of methanol
extracts of stem and root was done 3. Antioxidant
activity of the plant extracts was studied by 1,1diphenyl-2-picrylhydrozyl (DPPH) radical quenching
assay and reducing power test models. In vitro DPPH
radical scavenging activity was carried out by adopting
the method of Blois4. Different concentrations of the
extracts (1000, 500, 250, 125, 50, 25, 10 µg/ml)
*For correspondence
E-mail: jmsashikumar@yahoo.co.in
July - August 2007

were prepared and subjected to antioxidant tests.
To 500 µl of each of the extracts, 5 ml of 0.1mM
methanol solution of DPPH was added, vortexed,
followed by incubation at 27° for 20 min. The control
was prepared without any extract and absorbance
of the sample was measured at 517nm using UV/
VIS Spectrophotometer (ELICO SL-177, Elico ltd,
Hyderabad). Radical scavenging activity was expressed
as % inhibition of DPPH radicals. IC50 value was also
calculated. The reducing power of the extracts was
carried out by using the method of Oyaizu5. Different
concentrations of the extracts (1000, 500, 250 and125
µg/ml) were prepared. To all the test tubes 2.5 ml
of Sodium phosphate buffer followed by 2.5 ml of
1% Potassium ferrocyanide solution was added. The
contents were vortexed well and then incubated at
50° for 20 min After incubation, 2.5 ml of 10%
trichloroacetic acid was added to all the tubes and
centrifugation was carried out at 3000 rpm for 10
min. To 5 ml of the supernatant, 5 ml of distilled
water was added. To this about 1 ml of 1% ferric
chloride was added to each test tube and incubated
at 35° for 10 min. The absorbance was read at 700
TABLE 1: PHYTOCHEMICAL ANALYSIS OF P. VISCIDA
Chemical components
Alkaloids
Steroids and Sterols
Flavonoids
Tannins and Phenolic compounds
Carotenoids
Glycosides
Saponins

Stem
+
+
+
+

Root
+
+
+
+

+indicates presence of compounds; -denotes absence of compounds
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