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A HPTLC Method for Quantitative Estimation of
Swetiamarin in Marketed Polyherbal Antidiabetic
Formulations
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Swetiamarin is one of the phytoconstituents present in Enicostemma littorale Linn. Enicostemma littorale is known
for its hypoglycemic activity from ancient times. In the present study an attempt has been made to develop a
HPTLC method for quantitative estimation of swetiamarin in plants and different marketed antidiabetic polyherbal
formulations. This HPTLC method was found to be reproducible, accurate and precise and could detect swetiamarin
concentration at nanogram level. The developed HPTLC method would be an important tool in the way of
acceptability of quality control method of polyherbal formulations.

Diabetes mellitus has been recently identified by
Indian Council of Medical Research (ICMR) as
one of the refractory diseases for which satisfactory
treatment is not available in modern allopathic
system of medicine and suitable herbal preparations
are to be investigated1. Approximately 3300 million
people in the underdeveloped countries use medicinal
plants on a regular basis while there has been great
fascination for the herbal medicines and dietary food
supplements in the developed countries2. India has
a rich heritage of usage of medicinal plants in the
Ayurvedic, Siddha and Unani system with a mention
of about 45 000 plants3-4. A large number of plant
preparations have been reported to possess antidiabetic
activity over last several decades 5. A database of
natural hypoglycemics collected by researchers in
Mexico lists almost 800 plants. Researchers in India
have documeted the use of over 150 plants in families
with reported hypoglycemic activity6. A recent crosscultural compendium cites over 1 200 medicinal plants
used for diabetes7.

Diabetes is a heterogeneous chronic metabolic disorder
characterized by hyperglycemia resulting from defect
in insulin secretion and/or deficiency of insulin
secretion. Large number of polyherbal formulations
(PHFs) are available and being prescribed nationwide
even by registered doctors for diabetes mellitus. The
rational for the use and compliance are either not
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available or known for these herbal formulations.
Majority of herbal drugs are polyherbal combinations,
whose rationality is yet to be proved in all the cases.
Standardization is an essential measurement for
ensuring the quality control of the herbal drugs.

Enicostemma littorale Linn. Gentianaceae is well
known to possess antihyperglycemic, anticholesterol,
immunosuppressive,
antiulcerogenic,
anti
sepermatogenic and androgenic activities 8-10. One
of the active principles reported to be responsible
for various actions is swetiamarin11-13. All the three
selected PHFs contain Enicostemma littorale as one of
the plants. The reference standard swetiamarin is not
available commercially, swetiamarin had to be isolated,
purified and the structure authenticated by various
spectral analysis. Therefore an attempt has been made
to develop a HPTLC method which is fast, precise,
sensitive and reproducible with good recoveries for
standardization of polyherbal formulations.
Analytical grade chloroform, benzene, methanol,
formic acid and ethyl acetate were obtained from S.
D. Fine Chem. Ltd. (Mumbai, India). TLC aluminum
plates pre-coated with silica gel 60 F 254 (10×10 cm,
0.2 mm thick) used were obtained from E. Merck Ltd.
(Mumbai, India). Camag HPTLC system equipped
with a sample applicator Linomat V, twin trough
plate development chamber, TLC Scanner III and
Wincats an integration software 4.02 (Switzerland).
Three PHFs were taken for the quantitative estimation
of biomarkers like swetiamarin. The selected PHFs
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were Mersina (PHFj, J&J Dechane, Hyderabad),
Diabecone (PHFd, Himalaya Drug Co., Bangalore)
and Madhuripu (PHFl, LVG Pharma, Ahmedabad)
and 200 mg of each were taken for the quantitative
estimation.
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Ten milligrams of working standard swetiamarin was
dissolved in 100 ml of chloroform to yield stock
solution of 100 µg/ml concentration. Calibration curve
from 50-1000 ng/spot was prepared and checked for
reproducibility, linearity and validating the proposed
method. The correlation coefficient, coefficient of
variance and the linearity of results were calculated.

Two hundred milligrams of each PHF was taken and
extracted in 10 ml of chloroform by shaking and
filtered through Whatman filter paper No. 42. The
Þnal volume was made to the mark and swetiamarin
content was determined through HPTLC. The dried
aerial part of Enicostemma litorrale (50 mg) was
extracted with approx. 10 ml of chloroform and
Þltered. The Þltrate was collected in a precalibrated
test tube and made up the volume to 2 ml with
chloroform.
The extract was chromatographed on silica gel 60 G
F254 precoated plates (10×10 cm) were used with
benzene:methanol (80:20, v/v) as solvent system. TLC
plates were developed up to 8 cm length. The plates
were sprayed with 10% sulphuric acid in alcohol and
the reagent was prepared fresh, heated at 130o for 2-3
min and brought to room temperature. Violet spot with
Rf 0.32 was visible and scanned under 536 nm. The
contents of swetiamarin in the selected PHFs were
determined by comparing area of the chromatogram of
PHFs with calibration curve of the working standard
of swetiamarin.

Standard swetiamarin showed single peak in HPTLC
chromatogram (fig. 1). The calibration curve of
swetiamarin was obtained by spotting various
concentration of standard swetiamarin on HPTLC
plate. The PHFs were analyzed by the proposed
method and amount of swetiamarin was computed
from calibration curve.

Fig. 1: HPTLC chromatogram of standard swetiamarin

A representative calibration curve of swetiamarin was
obtained by plotting peak area of swetiamarin against
the concentration of swetiamarin over the range of 501000 ng/spot. The equation was y= 1.8447x+4.3552
and linearity range for developed method was from
50-1500 ng/spot. The correlation coefÞcient was found
to be 0.9931. The % recovery of swetiamarin given
in Table 1 was found to be 96.2 which is satisfactory.
It was observed that the other herbs present in the
formulations their constituents and excipients did not
interfere with the peak of swetiamarin. Therefore
the method was specific. The spectrum of standard
swetiamarin spot and swetiamarin in other sample
was found to be similar or overlap. The minimum
detectable limit was found to be 50 ng/spot.
Data revealed that PHFl contained highest quantity
of the swetiamarin. We found little less amount of
swetiamarin in PHFd and PHFj. It may be due to
varied reasons like time of collections, age of the
plant, processing conditions, incorrect identiÞcation
of the plant, improper selection of the herb variety,
addition of exhausted material and genetic variety of
the plant material.
The proposed HPTLC method is rapid, simple and
accurate for quantitative estimation of swetiamarin in
different marketed polyherbal formulations and small
fruits, big fruits and fresh fruits variety of E. littorale.
The recovery values of swetiamarin were found to
be about 96.2%, which shows the reliability and

TABLE 1: RESULTS OF RECOVERY STUDY OF THE METHOD
Amount of swetiamarin
taken (ng)
150
200
300
May - June 2007

Amount of swetiamarin
found (ng) mean±SD
143.25±1.2
196.4±0.98
284.7±0.85

% Recovery

Average recovery

95.5
98.2
94.9

96.2
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suitability of the method. The lowest detectable limit
of swetiamarin in different formulations was found
upto 50 ng/spot.
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Determination of Microsomal CYP2A6 Activity by High
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Coumarin has been reported to be a reliable probe for the determination of human microsomal CYP2A6 activity.
Coumarin is converted to 7-hydroxycoumarin by CYP2A6. A high pressure liquid chromatographic assay for the
estimation of CYP2A6 activity in microsomes was evaluated. A RP C-18 Novapak Waters (15 cm x 3.9 mm, 5
µm) column was used for the assay. The mobile phase composition was methanol : 1% glacial acetic acid (35:65
v/v) (pH~3.1), with a flow rate of 0.6 ml/min, injection volume of 100 µl and detection at 320 nm. The retention
times for coumarin and 7-hydroxycoumarin were 8.7 min and 5.3 min, respectively. The limit of detection (LOD)
was 0.05 µM, and the limit of quantitation (LOQ) was 0.1 µM, for 7-hydroxycoumarin. The percent coefficient
of variation associated with 7-hydroxycoumarin determination after duplicate estimation was found to be in the
range 0.03 to 3.6% for buffer matrix and 0.1 to 6.5% for microsomal matrix. The mean rate of 7-hydroxycoumarin
formation in guinea pig liver microsomes was 0.084 nmol/min/nmol P450. Coumarin 7-hydroxylase activity was
absent in rat liver microsomes. No interference was observed from incubation mixture components.
Key words: HPLC assay, CYP2A6, coumarin, 7-hydroxycoumarin

Cytochrome P450 (CYP) comprises of a superfamily
of heme containing monooxygenases that play an
important role in biotransformation of numerous
endogenous compounds and xenobiotics1. The major
human CYP isoenzymes that are primarily responsible
for hepatic drug metabolism are CYP1A2, CYP2A6,
CYP2B6, CYP2C9, CYP2C19, CYP2D6, CYP2E1
and CYP3A4 2,3. The relative levels of these CYP
isoenzymes in human liver microsomes can be
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determined by monitoring the biotransformation of
suitable substrates (termed isoenzyme speciÞc ‘probe’
substrates) that are selectively metabolized to speciÞc
metabolites by the individual CYP isoenzymes 4.
CYP2A6 is the predominant member of CYP2A
subfamily. CYP2A6 metabolizes carcinogenic
substrates including aßatoxin, N-nitrosodiethylamine,
6-aminochrysene 5 . CYP2A6 is inducible by
barbiturates. Coumarin-7-hydroxylation is routinely
used as an in vitro substrate probe to determine
CYP2A6 activity4.
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