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Abstract

Panchsakar Churna is a marketed ayurvedic powdered formulation containing Cassia angustifolia
and 7erminalia chebula as the main ingredients. Present study aims to standardize Panchsakar
Churna based upon chromatographic and spectral studies. Methods: This study developed an
efficient and reliable high performance thin layer chromatographic method for quantification of
Sennoside B and Gallic acid in Panchsakar Churna. The developed method was validated for
linearity, accuracy, precision, sensitivity and purity. Results: Linearity of peak area was tested in the
range 0.310-3.100ug/spot (r=0.9835) and 0.200-2.000 pg/spot (r=0.9929), Accuracy was assessed
with recovery and the recoveries were 99.909-100.330 % and 99.690-100.562 % (n=3 for each
sample), Precision were 0.257-2.580 and 0.425-2.201, sensitivity was determined with respect to
limit of detection and limit of quantification, limit of detection were 73.7634 ng/spot and 50.1556
ng/spot, while limit of quantification were 245.8781ng/spot and 167.1853ng/spot, purity of the spot
were 0.9984-0.9999 (r) and 0.9977-0.9998 (r) respectively for Sennoside B and Gallic acid.
Conclusion: Sennoside B and Gallic acid can be used as possible marker compound for
standardization of Panchsakar Churna.
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Introduction

Ayurveda is one of the indigenous systems of medicine. It has
been practiced in India since ancient times. This plant based
system of medicine has already gained worldwide attention due to
its safety and efficacy. With the growing need for safer drugs,
attention has been drawn to their quality, efficacy and standards of
the Ayurvedic formulations. [1, 2, 3] Panchsakar Chuma is a
popular poly herbal Ayurvedic preparation. It consists of a fine
powder of Swarnapatri (Cassia angustifolia Vahl.)-1part, Haritaki
(7erminalia chebula Retz.)-1part, Maadhurika (Foeniculum vulgare
Mill.)-1part, Shunihi (Zingiber officinale Rosc.)-1part and Sainahav
lavana-pant. Panchsakar Chuma is used in the constipation, piles
and other abdominal diseases [4, 5]. Sennosides found in
Panchsakar Churna are stimulant purgatives which exert their
action by increasing the smooth-muscle tone in the wall of the large
intestine and have only minor effects on the small intestine [6, 7].
Gallic acid is a major component of ingredients of Panchsakar
Churna, which has been widely used as herbal drug in constipation
and anti ulcerogenic agent [8]. The need of new chemical entities
for health care is explored and served through the plant sources
[9]. Recently, High performance thin layer chromatography
(HPTLC) has been widely employed for the quantification of
secondary metabolites. The technique has been applied for the first
time for the estimation of Sennoside B and Gallic acid in
Panchsakar Churna. HPTLC has the advantage which provides
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identification of the analytes by in-situ spectrum scanning along
with R comparison with the standard.

Materials and Methods

Sennoside B

Chemicals and Maternials: Calcium Sennoside B (99% pure) marker
was purchased from Yucca enterprises, Mumbai to carry out the
quantification by HPTLC. All chemicals and reagents used were of
analytical grade and were purchased from Merck Chemicals, India.
The HPTLC plates Silica gel 60 F 254 (20 cm 20 cm) were
purchased from E. Merck KGaA (Darmstadt, Germany)

HPTLC instrumentation: The chromatographic estimation was
performed by spotting standards and extracted samples on
precoated silica gel aluminium plate 60F-254 (10 cm 10 cm with
250um thickness, E. Merck, Darmstadt, Germany, supplied by
Anchrom Technologies, Mumbai, India) using a Camag Linomat IV
sample applicator (Camag, Muttenz, Switzerland) and a 100yl
Hamilton syringe. The samples, in the form of bands of length
5mm, were spotted 12mm from the bottom, 12mm from left margin
of the plate and 10mm apart, at a constant application rate of 15
sec/ul using nitrogen aspirator. Plates were developed using a
mobile phase consisting of Ethyl acetate: Isopropanol: Formic acid
(8:1.8:0.2v/v). Linear ascending development was carried out in 10
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cm 10cm twin trough glass chamber (Camag Muttenz, Switzerland)
equilibrated with mobile phase. The optimized chamber saturation
time for mobile phase was 30 min at room temperature. The length
of chromatogram run was 7.4cm approximately; 15ml of the mobile
phase (7.5 ml in trough containing the plate and 7.5 ml in the other
trough) was used for each development, which required 20 min. It
results in better apparent resolution with more convenient
capability of the detecting device to perform integration of peak
area and peak height, Subsequent to the development, HPTLC
plates were dried in a current of air with the help of an air-dryer.
The slit dimension settings of length 4.00 mm and width 0.45 mm,
and a scanning speed of 20 mm/s was employed. Densitometric
scanning was performed on Camag TLC scanner Il in the
absorbance/reflectance mode at 254 nm and operated by
winCATS Planar Chromatography Manager. The source of
radiation utilized was Deuterium (D2) lamp. Concentrations of the
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compound chromatographed were determined from the intensity of
diffusely reflected light. Calculation was done via comparison of
peak area with standard track. For spectrum scanning the slit
dimension settings of length 4.00 mm and width 0.45 mm, and a
scanning speed of 100 nm/s, absorbance/ reflectance mode at 200
to 700 nm was employed.

Development of the optimum mobile phase: The composition of the
mobile phase for development of chromatographic method was
optimized by testing different solvent mixtures of varying polarity.
The mobile phase Ethyl acetate: Isopropanol: Formic acid
(3:1.8:0.2v/v) gave good resolution, sharp and well defined peak at
Rs value 0.50 for Sennoside B. Well defined spots were obtained
when the chamber was saturated with the mobile phase for 30 min
at room temperature. Shown in Figure 1 and Figure 2.
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Figure 1 High Performance Thin Layer Chromatogram of Sennoside B
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Figure 2 High Performance Thin Layer Chromatogram for Aqueous methanolic extract of Panchsakar Churna

RT

Calibration plot of Sennoside B: A stock solution of 1.550mg/10ml spot of Sennoside B respectively. The data of peak area versus
of Sennoside B was prepared in methanol. Different volumes of drug concentration were treated by linear least-square regression
stock solution, 1pl, 4pl, 7pl and 10 pl were spotted on HPTLC plate (Graph 1)

to obtain concentrations of 0.310, 1.240, 2.170 and 3.100 pg per
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Graph 1: Calibration plot of Sennoside (peak Area versus drug concentration)

Analysis of Sennoside B in Samples. To determine the content of macerated with Aqueous methanol {(50%v/v) (10ml)} for 24 hours
Sennoside B in the formulation the powder (150mg) was and filtered through whatman filter paper no. #1 and volume was
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made up to 10 ml. The resulting solution was analyzed for
Sennoside B content. The filtered solution was applied on HPTLC
plate followed by development and scanning. Analysis was
repeated in triplicate.

Furity of Spot in chromatogram. The spot obtained on the
chromatogram were analysed at wavelength 254 nm at three
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points in the standard as well as in sample i.e. in the point start (S)
to middle (M), middle and finally in the middle to end (E). Figure 3
shows the purity of the spot which is scanned at wave length
254nm with value of r (S, M) and r (M, E)
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Figure 3 Purity spectra of Sennoside B.

Recovery Studiies: The accuracy of the method was evaluated with
recovery test. The sample solutions were prepared to contain
Sennoside B and 30ug/ml standard Sennoside B were added.
Development and scanning of the HPTLC plate was repeated in
triplicate with same instrumental condition and solvent system.

Precision: Different amount of Sennoside B covering low, medium
and higher ranges of the calibration curve were spotted on the

HPTLC plate. These spots were analyzed by using above
described HPTLC method. In order to control the scanner
parameters, one spot was analyzed several times. By analyzing
the same spot several times (n = 3) the precision of the scanning
device and the HPTLC method was evaluated in terms of
percentage Coefficient of Variation (%CV) (Table 1)

Table 1: Precision of the analysis for Sennoside B

Amount of Sennoside B spotted (ug) | Amount detected (ug) (Mean£S.D., 7=3) Precision (%CV)
0.310 0.4508+0.00915 2.029
1.240 1.1703+0.03020 2.580
2.170 1.8868+.023310 1.235
3.100 3.3120+0.00850 0.257
Sensitivity: The sensitivity of the method was determined with
respect to LOD, LOQ, linearity range and correlation coefficient. Gallic acid

Solutions containing 0.310-3.100ug of Sennoside B were spotted
on HPTLC plate. The LOD was calculated as 3 times the noise
level and LOQ was calculated as 10 times the noise level.

Chemicals and Materials: Gallic acid (99% pure) marker was
obtained from Natural Remedies Pvt. Ltd., Bangalore, India. All
chemicals and reagents used were of analytical grade and were
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purchased from Merck Chemicals, India. The HPTLC plates Silica
gel 60 F 254 (20 cm 20 cm) were purchased from E. Merck KGaA
(Darmstadt, Germany)

HPTLC instrumentation: The chromatographic estimation was
performed by spotting standards and extracted samples on
precoated silica gel aluminum plate 60F-254 (10 ¢cm 10 cm with
250um thickness, E. Merck, Darmstadt, Germany, supplied by
Anchrom Technologies, Mumbai, India) using a Camag Linomat IV
sample applicator (Camag, Muttenz, Switzerland) and a 100l
Hamilton syringe. The samples, in the form of bands of length 4
mm, were spotted 12 mm from the bottom, 10 mm from left margin
of the plate and 10mm apart, at a constant application rate of 10
sec/ul using nitrogen aspirator. Plates were developed using a
mobile phase consisting of Ethyl Acetate: Toluene: Formic acid
(3.5:1:0.5 v/v). Linear ascending development was carried out in 10
cm10 cm twin trough glass chamber (Camag Muttenz,
Switzerland) equilibrated with mobile phase. The optimized
chamber saturation time for mobile phase was 30 min at room
temperature. The length of chromatogram run was 7.1 cm.
approximately; 15ml of the mobile phase (7.5 ml in trough
containing the plate and 7.5 ml in the other trough) was used for
each development, which required 15 min. It results in better
apparent resolution with more convenient capability of the
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detecting device to perform integration of peak area and peak
height, Subsequent to the development, HPTLC plates were dried
in a current of air with the help of an air-dryer. The slit dimension
settings of length 4.00 mm and width 0.45 mm, and a scanning
speed of 20 mm/s was employed. Densitometric scanning was
performed on Camag TLC scanner Il in the absorbance/
reflectance mode at 254 nm and operated by winCATS Planar
Chromatography Manager. The source of radiation utilized was D2
and W lamp. Concentrations of the compound chromatographed
were determined from the intensity of diffusely reflected light.
Evaluation was via peak heights and peak area with linear
regression. For spectrum scanning the slit dimension settings of
length 4.00 mm and width 0.45 mm, and a scanning speed of 100
nm/s, absorbance/ reflectance mode at 200 to 700 nm was
employed.

Development of the optimum mobile phase: The composition of the
mobile phase for development of chromatographic method was
optimized by testing different solvent mixtures of varying polarity.
The mobile phase Ethyl Acetate: Toluene: Formic acid (3.5:1:0.5
v/v) gave good resolution, sharp and well defined peak at R; value
0.65 for Gallic acid. Well defined spots were obtained when the
chamber was saturated with the mobile phase for 30 min at room
temperature. Shown in Figure 4.and Figure 5.

Gallic acid,

' Figure 4 High Performance Thin Layer Chromatogram'of Gallic acid
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Figure 5 High Performance Thin Layer Chromatogram for Methanolic extract of Panchsakar Churna

A stock solution of 2.001mg/10ml of Gallic acid was prepared in
methanol. Different volumes of stock solution, 1pl, 4ul, 7ul and 10
ul were spotted on HPTLC plate to obtain concentrations of 0.200,
0.800, 1.400 and 2.000 pg per spot of Gallic acid respectively. The
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data of peak area versus drug concentration were treated by linear
least-square regression (Graph 2)
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Graph2: Calibration plot of Gallic acid (peak Area versus drug concentration)

Analysis of Gallic acid in Samples: To determine the content of
Gallic acid in the formulation, the powder (300mg) was macerated
with methanol (10ml) for 24 hours and filtered through whatman
filter paper no. #1 and volume was made up to 10 ml. The resulting
solution was analyzed for Gallic acid content. The filtered solution
was applied on HPTLC plate followed by development and
scanning. Analysis was repeated in triplicate.

Furity of Spot in chromafogram. The spot obtained on the
chromatogram were analyzed at wavelength 254 nm at three
points in the standard as well as in sample i.e. in the point start to
middle , middle and finally in the middle to end . Figure 6 shows the
purity of the spot which is scanned at wave length 254nm with
value of r (S, M) and r (M, E)
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Spectra compansion: Purity
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Figure 6 Purity spectra of Gallic acid

Recovery Studlies: The accuracy of the method was evaluated with
recovery test. The sample solutions were prepared to contain
Gallic acid and 20pg/ml standard Sennoside B were added.
Development and scanning of the HPTLC plate was repeated in
triplicate with same instrumental condition and solvent system.

Precision; Different amount of Gallic acid covering low, medium
and higher ranges of the calibration curve were spotted on the

Table 2: Precision of the analysis for Gallic acid

HPTLC plate. These spots were analyzed by using above
described HPTLC method. In order to control the scanner
parameters, one spot was analyzed several times. By analyzing
the same spot several times (n = 3) the precision of the scanning
device and the HPTLC method was evaluated in terms of
percentage Coefficient of Variation (%CV) (Table 2)

Amount of Gallic acid spotted (ug) | Amount detected (ug) (mean+S.D., 7=3) | Precision (%CV)
0.200 0.2090+0.00415 1.990
0.800 0.8674+0.01910 2.201
1.400 1.4337+0.00610 0.425
2.000 1.9481+.01100 0.564

Sensitivity: The sensitivity of the method was determined with
respect to LOD, LOQ, linearity range and correlation coefficient.
Solutions containing 0.200-2.00 pg of Gallic acid were spotted on
HPTLC plate. The LOD was calculated as 3 times the noise level
and LOQ was calculated as 10 times the noise level.

Results

Calibration curves shows a good linear relationship over the
concentration range 0.310-3.100 pg/ spot and 0.200-2.000 pg/spot
with respect to peak area (n=3) for respectively. No significant
difference was observed in the slopes of standard curves.
Calibration curves show a good linear relationship over the
selected concentration range. No significant difference was
observed in the slopes of standard curves. Regression value for
Sennoside B and Gallic acid were found to be 0.9835 and 0.99290
respectively at 254nm.

Analysis of Sennoside B and Gallic acid in Samples

A single spot at Ry 0.50 was observed in the chromatogram of the
aqueous methanolic extract and 0.65 was observed in the
chromatogram of the methanolic extract of the formulation
respectively for Sennoside B and Gallic acid. There was no
interference from other constituents in the formulation. The
Sennoside B content was found to be 4.4088, 6.5143, 5.6075 and
5.3656pg/gm; Gallic acid content was found to be 3.6061, 3.0787,
3.4647 and 3.3869ug/gm in formulation IH, M1, M2 and M3
respectively on the basis of peak area and overall average
Sennoside B content for all formulation was found to be
5.4740+0.5546pg/gm and Gallic acid content was found to be
3.3841+0.1548ug pg/gm of Panchsakar Churna.

Purity of the Spot in chromatogram
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Purity of the spot which is scanned at wave length 254nm with
value of r (S,M) within the range 0.9995-0.9999 and 0.9996-
0.9998; r (M,E) within the range 0.9984-0.9997 and 0.9977-0.9994
respectively for Sennoside B and Gallic acid.

Linearity

The calibration curve was found to be linear in the range of 0.310-
3.100ug and 0.200-2.00 g respectively for Sennoside B and Gallic
acid. Peak area and concentration was subjected to least-square
linear regression analysis to calculate the calibration equation and
correlation coefficients. The regression data shows a good linear
relationship over the concentration range, which were 0.9835 and
0.9969 respectively for Sennoside B and Gallic acid.

Accuracy

After recovery studies for Sennoside B, accuracy of the method
were found to be 100.330%, 99.909%, 100.171% and 100.180% in
formulation IH, M1, M2 and M3 respectively; while 100.383%,
99.930%, 99.690% and 100.562% in formulation IH, M1, M2 and
M3 respectively for Gallic acid.

Precision

Precision values were found to be in the range of 0.257-2.580 and
0.425-2.201 for respectively for Sennoside B and Gallic acid in
terms of %CV.

Sensitivity

Under the experimental conditions employed, the lowest amount of
drug which could be detected (LOD) was found to be 73.7634
ng/spot and 50.1556 ng/spot, the lowest amount of drug which
could be quantified (LOQ) was found to be 245.8781ng/spot and
167.1853 ng/spot on the basis of peak area under the curve for
Sennoside B and Gallic acid respectively.

Conclusion

Sennoside B and Gallic acid are the major constituents and the
main pharmacologically active principles in Panchsakar Churna.
The analytical method developed in this study is specific for
sennosides B and Gallic acid, which allowed the quantification of
these two compounds. Because of the strict requirement of
extensively validated method by regulatory authorities, linearity,
accuracy, precision, sensitivity and purity testing is now widely
applied in the pharmaceutical world. Results of these validation
parameters showed that the method was susceptible enough to
standardize the Panchsakar Churna; the developed method can be
used for routine standardization of Panchsakar Churna.
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