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Patel and Patel: High Performance Thin Layer Chromatography of Manjisthadi churna

Manjisthadi churna has been traditionally used in the Ayurvedic system of medicine and by traditional medical
practices of India to treat hyperlipidemia. A rapid, simple and accurate method with high performance thin layer
chromatography has been developed to standardised Manjisthadi churna using rubiadin, sennoside and ellagic acid
as markers. Methanol extract of Manjisthadi churna were used for high performance thin layer chromatography on
silica gel plates. The Rf of rubiadin, sennoside-A and ellagic acid were found to 0.48, 0.23 and 0.72, respectively
with densitometric scanning at 280 nm and the calibration plot were linear in the range of 100-600 ng of markers.
The correlation coefficients were higher than 0.99 were indicative of good linear dependence of peaks area on
concentration. The rubiadin, sennoside-A and ellagic acid contents in Manjisthadi churna were found to be 0.014,
0.038 and 0.534% w/w, respectively. This method permits reliable quantification of rubiadin, sennoside-A and ellagic
acid with good resolution and separation of the same from other constitutes of the extract of Manjisthadi churna.
Recovery value from 95.66-102.33% showed the reliability and reproducibility of the method. The proposed high
performance thin layer chromatography method for simultaneous quantification of markers in Manjisthadi churna
can be used for routine quality testing.
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Standardisation and analysis of the chemical marker
of the Ayurvedic and other polyherbal formulation
is always very big problem. Standardisation of
herbal formulations is essential in order to assess
the quality of drugs, based on the concentration
of their active principlest!l. Ayurveda, the ancient
system of Indian medicine has gained worldwide
attention due to its safety and efficacy. However,
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one of the impediments in the acceptance of the
ayurvedic medicines is the lack of standard quality
control profiles. Standardisation and development of
reliable quality protocols for Ayurvedic formulations
using modern techniques of analysis is extremely
important™3, In majority of the cases, the traditional
extraction, separation and quantification technique
remain failure in term of accuracy, precision and
reproducibility of the method™. The advances in
chromatographic techniques made it possible to
quantify the chemical constituents in a mixture with
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comparatively little clean-up using high performance
thin layer chromatography (HPTLC)M.

Manjisthadi churna is an Ayurvedic preparation
mentioned in the chapter Trutiya Sanskar of
Ayurvedic literature Bruhad Ausadhiya Shuchi
Patra: Therapeutic Index'®). Manjisthadi churna
has been also used by traditional medical practices
of India to treat hyperlipidemia. It consists of the
mixture of the fine powder of the dried stem of
Manjistha (Rubia cordifolia Linn., F.-Rubiaceae)!),
dried leaf of Svarnapatri (Cassia angustifolia Vahl.,
F.-Leguminosae)®®, dried pericarp of fruits of
Haritaki (Terminalia chebula Retz. F.-Combretaceae)?!
and dried root of Trivrit (Operculina turpethum Linn.,
Syn. Ipomoea turpethum, F.-Convolvulaceae)!",
Traditionally it is widely used for the treatment of
skin disease, hyperlipidemia and in constipation.
Rubiadin™!, sennoside-A!"?! and ellagic acid!?! are
the main active markers present in the Manjistha,
Svarnapatri and Haritaki, respectively and are mainly
responsible for their aid pharmacological action.

In the present investigation, we have developed
simple, optimised and validated HPTLC method for
the standardization of Manjisthadi churna. Three
chemical markers were selected, one from each
medicinal herbs used as raw materials. The method
was validated on the basis of its selectivity, linearity,
precision, accuracy, limit of detection (LOD) and limit
of quantification (LOQ) according to International
Conference on Harmonization (ICH) requirements.

Analytical grade toluene, ethyl acetate, methanol
and formic acid were obtained from Merck,
Darmstadt, Germany. Rubiadin, sennoside-A and
ellagic acid were obtained from Natural remedies,
Banglaru, India. Individual components of
Manjisthadi churna were procured from M/s Yucca
Enterprise, Mumbai, India and authenticated by
botanist and comparison with herbarium specimens.
The drugs were cleaned, dried and powdered
separately and passed through 80 # sieve. These
all powders were mixed well in equal proportion
uniformly to prepared Manjisthadi churna.

Four grams of powder from Manjisthadi churna and
1 g of its three ingredients, Manjistha, Svarnapatri
and Haritaki were extracted three times with
100 ml methanol. The extract were combined and
concentrated at reduce temperature (50°) on rotary
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evaporator (Equitron rotevar, Medica Instrument
Mfg. Co., Mumbai, India) upto 100 ml. Prior to
use, all sample were filtered through a 0.45 pm
nylon membrane filter. Ten milligrams of the
rubiadin, sennoside and ellagic acid were dissolved
separately in 10 ml of methanol. One milliliter of
this was further diluted to 10 ml in volumetric flask
with methanol. This was serve as a standard stock
solution (100 ng/ul).

Optimum chromatographic conditions were obtained
after running different mobile phase. Many different
mobile phase and scanning wavelength were tried
for the best separation of peaks. Chromatography
was performed at 25+2°, relative humidity 40%, on
10x10 cm aluminum backed HPTLC plates coated
with 0.2-mm layers of silica gel 60F,,, (E. Merck).
Solutions (5 pl) were applied to the plates as
bands 6 mm wide by use of a Camag (Muttenz,
Switzerland) Linomat V sample applicator equipped
with a 100 pl syringe (Hamilton, Bonaduz,
Switzerland). Linear ascending development
to approximately 80 mm from the point of
application was performed with toluene:ethyl
acetate:methanol:formic acid (10:9:6:5 v/v) as
mobile phase in a Camag 20x10x4 cm glass
twintrough chamber previously saturated with
mobile phase vapor for 25 min. After development,
the plate was dried in hot air oven at 105° for
5 min. Densitometric scanning in absorbance
mode at 280 nm was then performed by use
of a Camag thin layer chromatography (TLC)
scanner-11I linked to Wincats software (V
1.4.3.6336, Camag, Muttenz, Switzerland). The slit
dimensions were 5.00x0.45 mm and the scanning
speed 20 mm/s. For calibration, stock solutions of
rubiadin, sennoside-A and ellagic acid of different
concentration (100-600 ng/band) were applied to the
HPTLC plate to prepare a calibration plot and to
check for reproducibility. Peak areas were recorded
and calibration plots were prepared by plotting
average peak area against concentration. Peak area
and amount of standards data were treated by linear
least-square regression analysis.

The method was validated according to ICH!
guideline for linearity, precision, accuracy, selectivity,
LOD and LOQ. Selectivity was checked using
an extract of Manjisthadi churna and a mixture
of standards in order to optimise separation and
detection. Linearity of the method was performed
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by analysing a standard solution of markers by
the proposed method in the concentration range
100-600 ng/spot. The accuracy of the proposed
method was determined by a recovery study, carried
out by adding standard markers in the Manjisthadi
churna extract. The samples were spiked with three
different amounts of standard compounds prior
to extraction. The spiked samples were extracted
in triplicate and analysed under the previously
established optimal conditions. The obtained average
contents of the target compounds were used as
the actual values in order to calculate the spiked
recoveries. Precision was determined by repeatability
and interday and intraday reproducibility experiments
of the proposed method. A standard solution
containing three markers was injected six times;
Manjisthadi churna was also extracted six times to
evaluate the repeatability of the extraction process.
The mean amounts and standard deviation (SD)
value of each constitute were calculated. The LOD
and LOQ of markers compounds were calculated
at signal-to-noise ratio of approximate 3:1 and 10:1
respectively.

A densitometric methods were developed using
HPTLC for the quantification of three marker
compounds from Manjisthadi churna. Solvent
systems were optimised to achieve best resolution of
the marker compounds from the other components of
the sample extracts. Several methods tried to seperat
out markers from extract such as 2-propanol:ethyl
acetate methanol:formic acid (17:19:12:2),
methanol:acetic acid:formic acid (20:1:80). Of
the wvarious solvent system tried, the one
containing toluene:ethyl acetate:methanol:formic
acid (10:9:6:5) gave the best resolution of
rubiadin (R=0.48), sennoside-A (R,=0.23) and
ellagic acid (R,=0.72) in the presence of other
compounds in the sample extract and enabled the
quantification of marker compounds. The amount
of markers found in Manjisthadi churna were
0.014£0.03% w/w (rubiadin), 0.038%£0.06% w/w
(sennoside-A) and 0.534+0.05% w/w (ellagic acid)
respectively. The HPTLC chromatogram obtained
for Markers and Manjisthadi churna are shown
in figs. 1 and 2, respectively.

For qualitative purposes, the method was evaluated
by taking into account the precision in the R, and
selectivity of marker compounds. A high repeatability
in the R, time was obtained for both, standards and
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Fig. 1: High performance thin layer chromatograph of standards.
High performance thin layer chromatography of Sennoside-A (a),
Rubiadin (b) and ellagic acid (c).

500

4504
400
350
300

250
200,

il

AU

0 b ;
000 010 020 030 040 050 060 070 0.80 0.90
Rf Rt (Min.)

Fig. 2: High performance thin layer chromatography of Manjisthadi
churna.

High performance thin layer chromatograph of Manjisthadi churna
showing Sennoside-A (a), Rubiadin (b) and ellagic acid (c).

extracts even at high concentration. LOD and LOQ
values for rubiadin 45 and 114 ng/spot, sennoside-A
30 and 99 ng/spot and for ellagic acid 22 and 66 ng/
spot, respectively. Linear correlation was obtained
between peak area and concentration of two markers
in the range of 100-600 ng/spot. Values of the
regression coefficients (r?) of the markers were
higher than 0.99, thus confirming the linearity of the
methods. The high recovery values (95.66-102.33%)
indicated a satisfactory accuracy. Relative standard
deviation (RSD) of all the parameters was less than
2.24% for the degree of repeatability, indicating the
high repeatability of the proposed method. The low
coefficient of variation values of intraday and interday
precision reveals that the proposed method is precise.
The result of validation parameters were shown in
Tables 1-3. Therefore, this HPTLC method can be
regarded as selective, accurate and precise.
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TABLE 1: SUMMARY OF DEVELOPED HIGH PERFORMANCE THIN LAYER CHROMATOGRAPHY METHOD

Markers Conc. range (ng/spot) R? Regression equation R? LOD (ng/spot) LOQ (ng/spot)
Rubiadin 100-600 0.4840.01 y=13610x+10658 0.999 55 184
Sennoside 100-600 0.26+0.08 y=361.36x+104.71 0.995 30 99
Ellagic acid 100-600 0.7240.04 y=321.62x+136.53 0.997 20 66

2Mean+SD (n=6), LOD=Limit of detection, LOQ=Limit of quantification

TABLE 2: REPEATABILITY AND RECOVERY TESTS FOR
THE MARKERS IN MANJISTHADI CHURNA

Markers Contents® Added Recorded Recovery RSD
(mg/g) amount amount? rate? (%) (%)

(mg) (mg)
Rubiadin  0.1440.03 0.1 0.235+0.11  95.66+1.08 1.12

0.2 0.337+0.18
0.3 0.437+0.07
Sennoside 0.38+0.06 0.3 0.681+1.07
0.4 0.774+2.04
0.5 0.876+1.08

98.33+2.04 2.07
98.89+0.77  0.77
100.33£0.73  0.73
98.55+1.55  1.57
99.10+1.83  1.84

Ellagic  5.34+0.05 3 8.409+0.17 102.33+2.30 2.24
acid 5 10.337+0.02  100.75+0.71 0.70
12.488+1.10 101.98+1.08 1.06

aMean+SD (n=3)

TABLE 3: PRECISION OF DEVELOPED METHOD FOR
MARKERS IN MANJISTHADI CHURNA

Compound Intraday® Interday©
Contents? RSD Contents? RSD
(% wiw) (%) (% wiw) (%)
Rubiadin 0.014+0.03 1.54 0.014+0.02 1.12
Sennoside 0.038+0.06 1.81 0.037+0.09 0.22
Ellagic acid 0.534+0.05 2.17 0.531+0.04 2.21

2Mean+SD (n=6), "Sample were analyzed six times a day, “Sample were analyzed
once a day over six consecutive days

The results indicate that Manjisthadi churna contains
a number of markers that may be responsible for its
therapeutic activity. The developed HPTLC method
will assist in the standardisation of Manjisthadi
churna using biologically active chemical markers.
The proposed HPTLC methods for simultaneous
estimation of rubiadin, sennoside-A and ellagic acid
from Manjisthadi churna seems to be accurate,
precise, reproducible and repeatable. Manjisthadi
churna also contained a number of other constitute,
which are currently the subject of further investigation,
apart from those standards studied. With the growing
demand for herbal drugs and with increased belief in
the usage of herbal medicine, this standardisation tool
will help in maintaining the quality and batch to batch
consistency of this important Ayurvedic preparation.
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