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ABSTRACT

In traditional systems of medicine, many plants have been documented to be useful for the treatment of liver disorders. Most of the
traditional system of medicine is effective but they lack of complete standardization which is one of the important challenge faced
by herbal formulations. The present study was aimed to standardize the developed polyherbal capsule and evaluation of its
pharmacological activity, recommended as hepatoprotective agent. Selective combination of herbs such as Andrographis
paniculata, Phyllanthus amarus, Asparagus racemosus, Tinospora cordifolia, Boerhaavia diffusa and Eclipta alba for the treatment
of hepatic disorder by exploiting the knowledge of traditional system of medicine in which individually proven for their efficacy in
hepatoprotective activity were formulated as capsule. Formulation were developed with standardised raw materials as per WHO
guidelines, and optimised the formulation with pre-formulation parameters such as bulk density, tap density, Carr’s index,
Hausner’s ratio and angle of repose for blended powder. The powder were capsulated and the designed formulation were
standardized with improved formulation parameters such as Organoleptic characters, physical, physicochemical parameters such as
ash values, extractive values, qualitative and quantitative phytochemical screening were checked for finished capsules. Quantitative
estimation of Andrographolide content of the polyherbal formulation was done by HPTLC method. The designed formulation was in
conformity to the properties evaluated for capsules. Pharmacological studies of polyherbal capsule were studied for its therapeutic
efficacy, found safe up to 2000mg/kg body weight by acute toxicity study as per OECD guidelines and showed significant
hepatoprotective activity at the doses of 200mg/kg and 100mg/kg which is comparable with the standard drug silymarin 25mg/kg

body weight by in vivo method using CCl, induced hepatotoxicity method in rats.
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INTRODUCTION

iver disease is one of the major causes of morbidity

and mortality in public, affecting humans of all ages.

About 20,000 deaths occur every year due to liver
disorders." Some of the commonly known disorders are
viral hepatitis, alcohol liver disease, non-alcoholic fatty
liver disease, autoimmune liver disease. Liver is
guantitatively the most important site of drug
metabolism. However, many drugs are known to cause
hepatic injury like paracetamol, pain killers and
antibiotics. Synthetic drugs used in the treatment of liver
diseases are sometimes in adequate and can have serious
adverse effects.

Current medical treatments for these liver diseases are
often ineffective, and therefore efforts are being made to
seek new effective medications from herbal sources.?
Developing therapeutically effective agents from natural
products has become a new trend by virtue of their little
toxicity or few side effects.

Though the modern allopathic system of medicine has
evolved phenomenally the remedy for hepatic disease
still depends on herbal and herbal medicine. Polyherbal
formulation are preferred than a single herb by the
traditional healers for the management of liver disorders
When herbs are combined together, they become more
potent and effective within the body than single herb due
to their activating or catalyzing influence upon one
another. Hepatoprotective polyherbal formulation helps

the liver in clearing away the toxins, regenerates the liver
cells and prevents liver failure.

Many herbs and herbal medicines are being used since
ages to treat hepatic diseases. However the scientific
basis for such is not completely established. Therefore it
is necessary to screen the various herbs and herbal
products for their claimed hepatoprotective potential.

A polyherbal hepatoprotective capsule was therefore
developed using dry extracts of herbs such as
Andrographis paniculata, Phyllanthus amarus, dry
powders of Asparagus racemosus, Tinospora cordifolia,
Boerhaavia diffusa and Eclipta alba for the treatment of
hepatic disorder by exploiting the knowledge of
traditional system of medicine.

MATERIALS AND METHODS
Preparation of formulation

Dry extracts of herbs such as Andrographis paniculata
(Whole plant), Phyllanthus amarus (Whole plant), dry
powders of Asparagus racemosus (Root), Tinospora
cordifolia (Stem), Boerhaavia diffusa (Root) and Eclipta
alba (Whole plant) were selected for the formulation. All
the raw materials were standardized as per WHO
guidelines.

The pulverized crude drugs of Asparagus racemosus,
Tinospora cordifolia, Boerhaavia diffusa and Eclipta alba
were sieved in 40# and dry extracts of Andrographis

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

93



Int. J. Pharm. Sci. Rev. Res., 21(1), Jul — Aug 2013; n° 16, 93-99

paniculata, Phyllanthus amarus were dried in tray drier at
60°C for 20 minutes. Diluents like Dicalcium phosphate,
Microcrystalline cellulose, Colloidal silicon dioxide,
Magnesium stearate, Talc, Starch, and Gelatin (both in
Granulation form) were dried separately in tray drier at
100°C for 30 minutes. All active ingredients were weighed
according to the formula, mixed and lubricated with
magnesium  stearate followed by diluents and
preservatives like Methyl paraben sodium, Propyl
paraben sodium and Bronopol as specified in formula
were mixed well.

The mixture was blended thoroughly for 30 minutes.
Then the powder was transferred to the polythene bags
and labelled for further studies.®®

Pre-formulation studies

Various trial batches were formulated by varying the
composition of excipient proportions and the powder
were evaluated for its flow characteristics.

The blended powder of all five trial batches were
analyzed for its flow characteristics like bulk density, tap
density, compressibility index, Hausner’s ratio and angle
of repose. From the five trial batches one optimized batch
is selected for formulation based on above test results.”®

Development of capsule

The optimized batch were filled in “0” size capsules to an
average net content weight of 500 mg. Capsules were
then dedusted transferred into polybags, labeled and the
samples were evaluated as per testing requirements. 910

Standardization of polyherbal capsules

The developed capsules were evaluated for the following
parameters for the purpose of standardization:
Description of capsules, physical and physicochemical
parameters, qualitative and quantitative phytochemical
studies, heavy metal analysis and microbial load analysis.

Capsule evaluation

The polyherbal capsules were evaluated for its
description; average weight & uniformity of weight,
disintegration test, pH and moisture content, the
observations were compared with Indian Pharmacopoeial
standards.™

Quantitative estimation of heavy metals

Quantitative estimation of heavy metals was tested for
detection of arsenic, cadmium, mercury and lead as per
WHO procedures.*

Phytochemical studies

I. Qualitative phytochemical analysis were carried out to
detect the presence of phyto-constituents in the
polyherbal formulation.** **

II. Quantitative Estimation of phytoconstituents in
Polyherbal Formulation
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A. Estimation of Total Alkaloids™

Preparation of solution : Bromocresol green solution were
prepared by heating 69.8mg of bromocresol green with
3ml of 2N NaOH and 5 ml distilled water until completely
dissolved and the solution was diluted to 1000 ml with
distilled water. Phosphate buffer solution (pH 4.7) was
prepared by adjusting the pH of 2 M sodium phosphate
(71.6 g Na2HPO4 in 1 L distilled water) to 4.7 with 0.2 M
citric acid (42.02 g citric acid in 1 L distilled water).

Standard solution

Atropine standard solution was prepared by dissolving
Img of atropine in 10 ml distilled water. Accurately
measured aliquots of (0.4, 0.6, 0.8, 1 and 1.2 ml) atropine
standard solution were transferred each to different
separatory funnels. Then 5 ml of phosphate buffer pH 4.7
and 5ml BCG solution were added and shaken each
mixture with 1, 2, 3 and 4 ml of chloroform. The extracts
were collected in a 10-ml volumetric flask and diluted to
volume with chloroform. The absorbance of standard
solutions was measured at 470 nm against blank
prepared as above but without atropine.

Poly herbal capsule — Sample solution

10mg of sample dissolved in 100ml water. 1 ml of the
solution were transferred to a separatory funnel and
washed with 10 ml chloroform (3 times). The pH of this
solution was adjusted to neutral with 0.1 N NaOH. Then 5
ml of BCG solution and 5 ml of phosphate buffer were
added to this solution. The mixture is shaken and the
complex formed is extracted with 1, 2, 3, and 4 ml
chloroform by vigorous shaking. The extracts were
collected in a 10-ml volumetric flask and diluted to
volume with chloroform. The absorbance of the complex
in chloroform was measured at 470 nm.

B. Estimation of Total Phenol*®

The total phenolic content in the polyherbal capsule was
estimated by Folin—-Ciocalteu assay method.

Polyherbal capsule — Sample

The reaction mixture were prepared by mixing 0.5 ml of
hydroalcoholic solution of sample, 2.5 ml of 10% Folin-
Ciocalteu’s reagent in water and 2.5 ml 7.5% sodium
bicarbonate (Img/ml). The samples were prepared in
triplicate and the mean value of absorbance was
obtained.

Blank: 0.5ml Ethanol, 2.5 ml 10% Folin-Ciocalteu’s reagent
in water and 2.5 ml of 7.5% of sodium bicarbonate.

Standard: The reaction mixture was prepared by mixing
(0.5ml, Iml, 1.5ml, 2.0ml and 2.5ml) of Gallic acid solution
and mixed to each tubes with 2.5 ml of 10% Folin-
Ciocalteu’s reagent in water and 2.5 ml 7.5% sodium
bicarbonate.

The samples were heated at 45°C for 45 min, cooled
measured the absorbance using colorimeter at a
wavelength 765 nm.
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C. Estimation of Total Flavonoids'®

The content of flavonoids in Polyherbal capsule was
determined using colorimetric method.

Polyherbal capsule (Sample): The solution mixture
contains 5mlof 1mg/ml hydroalcoholic solution of sample
was mixed with 2% aluminium chloride solution in
methanol. The samples were prepared in triplicate for
each analysis and the mean value of absorbance is
obtained.

Blank: 2% aluminium chloride solution in methanol

Standard: The Quercetin solution mixture containing
100ml of 1mg/ml were prepared. From this solution
mixture (0.2, 0.4, 0.6, 0.8, 1.0 ml) was mixed each with
1.5ml of 2% aluminium chloride solution in methanol.

The samples were warmed for an hour at room
temperature and the absorbance was measured using
colorimeter at a wavelength of 415nm.

D. Estimation of Total Tannins®’

Prior the quantitative estimation of the tannin content in
the samples, the presence of tannins were identified
using the classic FeCl; and Gelatin tests.

The Total tannin content in Polyherbal capsule was
estimated by method of Price and Butler with some
modifications.

Polyherbal capsule (Sample): 1g of sample were taken
transferred to 100ml flask; 50ml water is added and
boiled for 30min. Filtered the solution with cotton filter,
filtrate is further transferred to 500ml flask and made to
500ml with water. 0.5ml aliquot of sample solution is
treated with 1ml of 1% potassium ferricyanide solution
and 1ml 1% Ferric chloride solution and made to 10ml
with water.

Blank: 1ml of 1% potassium ferricyanide solution and 1ml
1% Ferric chloride solution and made to 10ml with water.

Standard solution: Gallic acid solution of various
concentrations (5, 10, 15, 20 and 25ug/ml) is prepared
using water. The reaction mixtures are prepared by
treating each solution with 1ml of 1% potassium
ferricyanide solution and 1ml 1% ferric chloride solution
and made to 10ml with water.

After five minutes, the solutions were measured at a
wavelength of 700nm colorimetrically.

E. Estimation of Total Saponins™

The total saponin content in polyherbal capsule was
determined gravimetric method.

Procedure: 20 g of the sample was weighed and 100ml of
20 % aqueous ethanol was added. Then the sample was
heated over a hot water bath for 4 hours with continuous
stirring at about 55°C. The mixture was filtered and the
residue re-extracted with another 200 ml 20% ethanol.
The combined extract was reduced to 40 ml over water
bath at about 90°C. The concentrate was treated with 20
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ml of diethyl ether and the agueous layer was recovered
while the ether layer was discarded. This process of
purification was repeated three times and then 60ml of
n-Butanol was added and extracted. The n-Butanol
extract obtained was then washed two times with 10 ml
of 5% aqueous Sodium chloride. The remaining solution
was heated in a water bath for evaporating the solvent.
After evaporation the samples were dried in the oven to a
constant weight and the saponin content was calculated
as percentage.

F. Quantitative estimation of Andrographolide content
by HPTLC method

HPTLC serves as a convenient tool for finding the
distribution pattern of phyto-constituents which is unique
to each plant. HPTLC technique is helpful in order to
check the identity, purity and standardize the quantity of
active principles present in the herbal formulation.

Andrographis paniculata a principle ingredient of the
polyherbal formulation contains a high amount of
andrographolide, which is one of the main
phytoconstituent  responsible for Hepatoprotective
activity was identified and quantified using HPTLC.

Instrument conditions

Sample used : Polyherbal capsule
HPTLC Applicator : CAMAG LINOMAT IV
HPTLC Scanner : CAMAG TLC SCANNER Il

Sample dilution : 25.4 mg of sample extracted

with 1 ml of methanol

Volume of injection :20ul

Mobile phase Methanol: Ethyl acetate:
Hexane (1:5:4)

Lambda max : 254nm

Lamp : Deuterium

Stationary phase
HPTLC methodology

: TLC Silicagel 60 F,s4 (Merck)

Silica gel 60 F,54 precoated plates (20 x 10cm) were used
with Methanol: Ethyl acetate: Hexane (1:5:4) as mobile
phase. 20ul of standard andrographolide was spotted on
pre-coated HPTLC plates. The bandwidth applied on plate
was 6mm and ascending mode was used for development
of thin layer chromatography. The saturation time was
20mins at humidity level 65% + 5% RH and room
temperature at 25C+2C.TLC plates were developed up
to 8cm. The plates were then scanned at 254nm for
quantification purpose.*®

Microbial load analysis

For the safe use of polyherbal capsules microbial count
were done and checked whether Total aerobic viable
count, Yeasts and moulds were within the prescribed
limits and the microorganisms Escherichia coli, Clostridia,

&
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Salmonellae, Shigella, Pseudomonas, Staphylococcus were
absent in the finished formulation.

Procedure: The tests were carried out as per WHO
procedures for microbial contamination.*

Pharmacological Studies

This study was approved by Institutional Ethical
Committee and the Ethical Committee approval no. was
7/243/ CPCSEA, Madras Medical College, Chennai. dated
23.08.2012.

Acute toxicity study

The acute toxicity study was designed as per the OECD
Guideline for Testing of chemicals, Acute Oral Toxicity
(Acute Toxic Class Method), Guideline 423.%°

Hepatoprotective activity

Method- Carbon tetrachloride induced Hepatotoxicity in
rats

Animals

Adult male Albino Wistar rats were selected for the study.
Animal divided into five groups of six each. During the
experimental period all the animals were maintained
under normal diet and water.

Grouping of animals

Group I: Normal control - Received water as vehicle orally
for nine days.

Group II: CCl4 control - Received 5ml/kg of water orally for
nine days and hepatotoxicity was induced by single dose
of 1ml/kg of 50%v/v of CCl, in paraffin oil (1:1)
intraperitoneally on the seventh day.

Group lll: Standard drug - Treated with Silymarin
25mg/kg once daily for nine days orally.

Group IV: Test drug (Low dose) — Treated with
hepatoprotective poly herbal capsule 100mg/kg body
weight once daily for nine days orally.

Group V: Test drug (High dose) - Treated with
hepatoprotective poly herbal capsule 200mg/kg body
weight once daily for nine days orally.

On the seventh day hepatotoxicity was induced to all the
group of animals except normal control by administration
of single dose of 1ml/kg of 50%v/v CCl, in paraffin oil (1:1)
intraperitoneally.

After the experimental period all the animals were
overnight fasted, on the 10" day blood samples were
collected from retro orbital plexus through the capillary
tube, since many of the biochemical and histological
changes are known to manifest after 24 hours of CCl,
administration. Blood was subjected to centrifugation
(2000rpm for 10mins) and the serum was collected for
the determination of hepatic marker enzymes like SGOT,
SGPT, ALP, Total bilirubin and Total protein using semi
auto analyzer and diagnostic kit.* %
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Animals were anaesthetized on the same day and
sacrificed by cervical decapitation. Immediately after
sacrifice, the liver were removed from the animals and
preserved in the liver homogenate solution i.e. 10%
formalin  solution. Liver was subjected to histo
pathological studies.” %

Statistical analysis

Statistical calculations were done by using one way
ANOVA analysis followed by Dunnet multiple comparison
test, P < 0.05 were considered as significant.

RESULTS AND DISCUSSION
Formulation Development

Five trial batches of the polyherbal formulation were
prepared and tested for preformulation parameters like
bulk density, tapped density, Carr’s index, Hausner’s ratio
and angle of repose.

As per the standards, the flow property of the blend to be
filled in the capsules should be in good range and was
confirmed by the above parameters. Among the five
trials, Trial batch — V showed excellent flow characters
and the results are Bulk density (0.45+0.82g/cm) Tap
density (0.50 £ 0.002), Compressibility index (8.20 %
1.032%w/w), Hausner’s ratio (1.03 = 0.022), Angle of
repose (27.16 + 0.92°) and hence that batch was taken for
capsule filling.

Standardization of polyherbal capsule

The final batch was tested for Organoleptic characters,
Physical, physicochemical parameters and Microbial load
analysis, results observed are shown in Table 1.

Table 1: Standardization of polyherbal capsule

Name of test Observations
Organoleptic characters

Description Greyish white powder contained
in Blue cap/ Red body “0” size
capsule.

Colour Greyish white powder

Odour Characteristic odour

Taste Bitter

Physical Parameters

pH (1% aqueous solution) 7.33+0.21

Moisture content 3.2%+0.14

Average weight 574mg + 6.06

Uniformity of weight RSD: 3.8

Disintegration time 2’ 32secs £ 0.34
Physicochemical parameters

Total ash 39.3% + 0.33
Acid insoluble ash 18.1%z 0.46
Sulphated ash 43.7%+0.24
Water soluble extractive 7.4% £ 0.53

0.13% + 0.11
Less than 20ppm

Ethanol soluble extractive
Heavy metals

Results are reported as Mean + Standard deviation. (n=3)
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Table 2: Heavy metals & Microbial load analysis
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The Polyherbal formulation shows the presence of
various phytochemical constituents like Triterpenoids,

Heavy metals - — Flavonoids, alkaloids, carbohydrates, Glycosides, phenols,
Heavy metals ClESEm e Hlniuis proteins, saponins, Tannins and steroids qualitatively and
(in ppm) (in ppm) hence it is desirable to quantify few of them in order to
Arsenic 0.044 5 establish a standard to maintain its quality. Among them
Cadmium 0.022 0.3 the following constituents were estimated and the results
n— e - are re_ported as mean + standard c_iewatlon (n=3), total
: alkaloids (1.27  0.37%w/w), phenolic compounds (1.56 =
Mercury Not detected 0.5 0.71%w/w), flavonoids (3.11 + 0.47%w/w), saponins (0.21
Microbial load analysis + 0.74%w/w) and tannin (0.16 £ 0.56%w/w).
c’)\g?rﬁ SOr; Observations Who limits Quantification of Andrographolide
: High performance thin layer chromatography (HPTLC)
Total aerobic . . .
Viable count 210cfu/g NMT 1000cfu/g finger printing was performed WIth the methanol extrat_:t
of the polyherbal capsules with the chromatographic
Yeasts and Nil NMT 100cfu/g conditions as detailed in material and methods of this
TGS study. There were 5 peaks observed with different RF
E.coli Absent Should be absent values and different heights. Percentage of areas
Clostridia Absent Should be absent obtained from the chromatogram used for the qualitative
salmonella Absent Should be absent and quantification of the com_pound comparing with
respect to standard present in the capsules. % of
Shigella Absent Should be absent Andrographolide in polyherbal capsule was found as
Pseudomonas Absent Should be absent 1.323%
(cfu — Colony forming units)
Tpectrus M TSENZAHEE B/ER2013 13 13 Tpectron M TSEDZ AHA BARERARID (3:13
Hethod Scan Inteqration Calibrstion Spectren Dats END HELP Hethod Scan Inteqration  Calibration Ipectrun Duts EHD HELP
Analysis a: Andrograghalide std 2 = ) finalysis b: Sampla i
bl 1367 Peak leight ares I3 1287 Peak Beight area
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| A L B
183 Il
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513 w0
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6B ]
|
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g = |
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Track: | nodse [eoel! 802240, raw dats [ile: 755 02

B CATS3.20 S 11BGABD  CAMAS SOETUARE (c) 1998

T8¢ o print these peak data, YEMTERC to confinge
Figure 1: HPTLC Chromatogram for Standard — Andrographolide.

SCAHER 11! ZRECR

Heavy metal and Microbial load analysis

The presence of heavy metals was tested quantitatively
for the following metals and it was found that the
formulation was within the WHO limits. Microbial
screening is done for the polyherbal formulation from

Track! 2i noise level: 8 B22nl, cau dats fila: 755 02
0 Catsaze SM00i006L  CAMAG SOFTIMRE (c) 1998
T8{ to print these peak dats, JENTER! to contimee

SCAIAER 11: ERROR

Figure 2: HPTLC Chromatogram of sample — Polyherbal Capsule

the fresh packs of the same container and the results of
both were detailed in Table 2.

From the results it is shown that the Polyherbal
formulation complies with the heavy metals and
microbial contamination limits of the WHO guidelines
and hence it is safe to be taken internally.
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Pharmacological Studies
Acute toxicity study

The acute toxicity of poly herbal hepatoprotective
capsule were determined as per the OECD guideline no.
423 (Acute Toxic class method). It was observed that
the test dose was not mortal even at 2000mg/kg dose.
Hence 1/20" (100mg) were selected as low dose and
1/10" (200mg) as high dose for further study.

Hepatoprotective activity

Method: Carbon tetrachloride induced hepatotoxicity in
rats.

The levels of SGOT, SGPT, ALP, Total bilirubin, Total
protein in the serum were studied and the results were
given in table 3.

Administration of CCl, resulted in a significant elevation
of marker enzymes like SGOT, SGPT, ALP, Total bilurubin
and reduced protein content when compared to normal
control group. Administration of polyherbal capsule
decreases the elevated levels of marker enzymes and
increases the level of total protein in a dose dependent
manner, which shows that polyherbal capsule have
significant( P<0.001) hepatoprotective activity which
was comparable with standard drug. The results
therefore suggests that the developed polyherbal
capsule able to alleviate the hepatic damage induced by
CCl, significantly, which is attributed to the presence of
one or more phytoconstituents in the formulation.

Histopathological studies

The normal control group has normal cellular
architecture with distinct hepatic cells. In carbon tetra
chloride treated group the normal structure of liver was
lost with sinusoidal distension, congestion, multifocal
fatty degenerative changes and bile duct hyperplasia.
Standard and test groups showed protective effect by
inhibiting the degeneration of hepatocytes and fatty
changes whereas test groups showed dose dependent
protective effect.

ISSN 0976 — 044X

Group - | (Control) — The histological view of rat liver
with normal hepatocytes.

Group -l (CCl induced animal) — The normal structure
of liver was lost with sinusoidal distension, congestion,
multifocal fatty degenerative changes and bile duct
hyperplasia.

Group-lll (Standard) - Pretreatment with standard
inhibits the degeneration of hepatocytes and fatty
changes.

Group — IV (Test -Low dose) - Pretreatment with test
drug at low dose shows protective effect by inhibiting
the mild degeneration of hepatocytes and fatty changes

Group — V (Test- High dose) - Pretreatment with test
drug at high dose shows dose dependent protective
effect by inhibiting the degeneration of hepatocytes and
fatty changes.

Ayt
Figure 3
o oA

Figure 3: Histopathology of Rat liver- Normal control
Figure 4: Histopathology of Rat liver — CCl4 control
Figure 5: Histopathology of Rat liver — Test drug (High dose)

Table 3: Hepatoprotective activity parameters

Observation
Parameters
Group Name of groups
SGOT SGPT ALP Total Bilirubin Total Protein
(IU/L) (IU/L) (IU/L) (mg/dL) (mg/dL)
l. Control 23.77 £3.08 51.22+2.21 153.31+2.54 0.47 £0.05 6.23+0.30
Il CCl,4 control 62.84 £2.17* 112.70 £1.71* 215.54 +2.32* 2.13+0.11* 4.83 £ 0.34*
[} Standard 29.46 £1.88**  82.06 +2.01** 168.12+ 2.87** 0.94 £0.17** 6.0 £ 0.42**
Test drug 1
V. g 38.03+£2.19**  84.44 +1.45** 186.81 + 2.03** 1.66 + 0.28** 5.39 £0.22**
(Low dose - 100mg/kg)
Test drug 2
g 29.05 £ 3.31** 79.73 +3.0** 179.43 £ 2.13** 0.90 £0.17** 5.95 £ 0.46**

(High dose - 200mg/kg)

Results are reported as Mean + SEM; (n=6); *P< 0.05 when compared with control (Group I); **P<0.001 when compared with CCl,

control (Group Il) data were analysed by using one way ANOVA f-test followed by Dunnet multiple comparison test.

®
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CONCLUSION

The polyherbal formulation containing six herbs was
formulated and standardized as per the WHO
guidelines. The results suggested that the developed
polyherbal capsule were consistent with various
identity, quality and purity. It also gives the surety
about the product which was formulated using
improved formulation parameters. Hence the
formulation may be beneficial for the treatment of liver
disease. A detailed preclinical and clinical study is
required to establish the use of capsule as
Hepatoprotective agent.

Acknowledgement: The authors express sincere thanks
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