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ABSTRACT

A widely used Ayurvedic preparation, ‘Bhuvneshavara Vati’ has been
prepared as per Ayurvedic formulary of India was estimated spectro-
photometrically for its tannic acid content. Three-laboratory batch of
Bhuvneshavara Vati were estimated for their tannic acid contents against
standard tannic acid solution on double beam UV-Visible Spectropho-
tometer at Amax 276nm. The concentration of tannic acid present in
raw material was found to be 6.1%%0.27w/w in amla, 8.7%%0.31w/w
in bahera, 14.05%+0.29w/w in harda, 4.8%10.94 in bael and 0.67+0.49
in ajowan and in three identical laboratory batch of Bhuvneshavara
Vati name BV-I, BV-1I, BV-111, was 4.90%=0.42, 4.79%%0.80,
4.85%+0.75w/w respectively with mean value 4.85%+0.53 w/w. The
tannic acid content of all the three batches is found to be in close
proximities with each other and recovery studies are indicative of re-
producibility of method. Hence the present method is simple, sensitive,
precise and accurate and can be adopted for routine quality control of
Bhuvneshavara Vati. © 2007 Trade Science Inc. - INDIA
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INTRODUCTION

The most of the Ayurvedic formulation are lack-
ing in their defined quality control parameters and
method of its evaluation!. The World Health
Organization(WHO) in its resolution WHA
31.33(1978), WHA 40.33(1987), WHA 42.43(1989)

has emphasized the need to ensure the quality of
medicinal plant products by using modern controlled
technique and applying suitable standards®® . The
present paper is an effort to develop the quality con-
trol parameter of Bhuvneshavara Vati by spectro-
photometric determination using tannic acid as an
internal standard.
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Bhuvneshavara Vati among the most common
formulas used for diarrhea(Atisara) in Ayurvedic
medicine. Comprised of the fruits of five medicinal
important plants, Indian gooseberry(Amalaki,
Emblica officinalis), Belleric myrobalan(Vibhitaka,
Terminalia belerica), Chebulic myrobalan(Haritaki,
Terminalia chebula), Yamani(Ajowan, Trichys
permum ammi ), Bilvapesika(Bael, Aegle marmelous)
and two mineral ingredients saindhava lavan(rock
salt),grahadhoom(Soot)Pl.

In this connection an attempt has been made to
develop the method of estimation of tannic acid
which is chemically hydrolysable tannin correspond-
ing to a complexity of pentadigalloyl glucose'C_ H_,
O,, an important content in Bhuvneshavara Vati.
Present study is based on UV spectrophotometric
analysis, which is a simple, precise, and accurate
method that can be considered as quality control
method for routine analysis.

EXPERIMENTAL
Plants

All the crude drugs were purchased from local
market Raipur(C.G.), India and identified on the ba-
sis of morphological and microscopical characters
and compared with standard Pharmacopoeial Mono-
graph®l,

Chemicals

All the chemicals and solvents were used of A.R.
Grade.

Preparation of Bhuvneshavara Vati

Bhuvneshavara Vati, three batch name BV-1, BV-
II, BV-IlL,were prepared in laboratory using method
desctibed in Ayurvedic Formulary!™. The individual
fruit of amla, bahera, harda, ajowan and bael was
also powdered. These three batches of
Bhuvneshavara Vati and powdered amla, bahera,
harda, ajowan and bael were estimated for their tan-
nic acid contents against standard tannic acid solu-
tion on UV-Visible Spectrophotometer(Shimadzu,
UV-1700, Pharmaspec). As mineral ingredients
saindhava lavan(rock salt)
grahadhoom(Soot) does not contain tannic acid is

along  with

not included in present study.
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Preparation of tannic Acid extract of

Bhuvneshavara Vati

The tannic acid extract for each batch of
Bhuvneshavara Vati and separately powdered amla,
bahera, harda, ajowan and bael were prepared as per
the method described by Jain et.al’.

Preparation of standard solution of tannic acid

As tannic acid show good solubility in 0.1N Hy-
drochloric acid, an accurately weighed tannic
acid(100mg), from Himedia, A.R.Grade, was dis-
solved in 0.1N hydrochloric acid and volume was
made up to 100ml with 0.1 N hydrochloric acid in
volumetric flask. 2ml of this solution was diluted with
0.1 N hydrochloric acid up to 100 ml in volumetric
flask to give 20 pg/ml tannic acid stock solution.

Calibration Curve of tannic acid

A series of calibrated 10 ml volumetric flask wetre
taken and appropriate aliquots of the working stan-
dard solution of tannic acid were withdrawn and di-
luted up to 10ml with 0.1 N hydrochloric acid. The
absorbance was measured at absorption maxima
276nm, against the reagent blank prepared in similar
manner without the tannic acid. The absorption
maxima and Beer's law limit were recorded and data
that prove the linearity and obey Beer's law limit were
noted.

The linear cotrelation between these concentra-
tions (X-axis) and absorbance(Y-axis) were graphically
presented and the slope(b), intercept(a), and correla-
tion coefficient(t?) wete calculated out for linear equa-
tion (Y=bx+a) by regression analysis using the method
of the least square, TABLE 1 and figure 1.

Determination of limit of quantitation and limit
of detection

Figurel: Calibration Curve of Tannic Acid
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Figure 1: Calibration curve of Tannic Acid
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TABLE 1: Optical characteristics, statistical regres-
sion data and validation parameter of Tannic Acid

S.No. Parameter Value
1 Absorption Maxima 276 nm
2 Beer’s Law limit 2-20pg/ml
3 Regressionequation(y=bx+a) y=0.0417x+0.0128
4 Intercept (a) 0.0128
5 Slope (b) 0.041682
6 Cotrelation coefficients (12) 2=0.9995
7 Precision(n=6, % RSD) 0.251
8 Accuracy (%) 99.30
9 LOQ 0.362ug/mlL
10 LOD 0.129pg/mL

TABLE 2 : Estimation of tannic acid content in
Bhuvneshavara Vati

Tannic acid

S.no Name content Confidence
Yow/w level (95%)

1 Amla 6.1% £ 0.27 +0.216

2 Harda 14.05%= 0.31 +0.248

3 Bahera 8.7% £ 0.29 +0.232

4 Bael 4.8%20.94 +0.796

5 ajowan 0.67%%0.49 +0.412

6 BV-1 4.90%=%0.42 +0.402

7 Bhuvneshavara  BV-Ii 4.79%x0.86 +0.722

8 Vati BV-III 4.85%20.75 +0.644

MeantSD of six determinations, BV-I: Bhuvneshavara Vati Batch I,
BV- II: Bhuvneshavara Vati Batch II, BV-III: Bhuvneshavara Vati
Batch III

TABLE 3 : Compilation of data of recovery study

Amount of Tannic Acid
(ug/ml)

In  \ dded Estimated
sample

1 100 50
2 100
Mean

S.No RSD% SE Recovery%

149.23410.39 0.261 0.159 99.4840.26
100 198.25+0.48 0.242 0.196 99.13+0.24
0.251 0.77  99.30

Mean £ SD of six determinations, RSD=Relative standard deviation,
SE=Standard error

The limit of detection(LOD) is the lowest
amount of analyte in a sample which can be detected
but not necessarily quantitated as an exact value.
The limit of quantitation(LLOQ) is the lowest amount
of analyte which can be quantitatively determined
with suitable precision. The LOD and LOQ of the
developed method were determined by injecting pro-
gressively low concentration of the standard solu-
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tion and the lowest concentrations assayed.
Estimation of tannic acid:

The appropriate aliquots from tannic acid extract
of each batch of Bhuvneshavara Vati & separately
amla, bahera, harda, ajowan and bael were withdrawn
in 10ml volumetric flask separately absorbance for
aliquots of each was noted at 276nm. The corre-
sponding concentration of tannic acid against respec-
tive absorbance value was determines using the tan-
nic acid calibration curve. The statistical analysis for
checking uniformity in batches is also performed
(TABLE 2)

Precision and accuracy

The method was validated for precision and ac-
curacy, by performing the recovery studies at two
levels by adding known amount of tannic acid ex-
tract of Bhuvneshavara Vati, of which the tannic
acid content have been estimated previously. The
data were obtained and recovery was calculated
(TABLE 3).

RESULTS AND DISCUSSION

Tannic acid was found obey Beer Lambert’s law
in concentration range 2-20pug/ml at A_ 276 nm.
The correlation coefficient(t?) was calculated where
the 1* value 0.9995 indicates the good linearity be-
tween the concentration and absorbance. Under the
developed UV conditions, the limit of quantitation
was determined to be 0.362pg/mL with triplicate
of the sample. Also, the limit of detection was found
to be 0.129pug/mlL.

The estimation of tannic acid content of
Bhuvneshavara Vati (three identical laboratory batch)
and powdered amla, bahera, harda, ajowan and bael
was carried out separately. The concentration of tan-
nic acid present in raw material was found to be
6.1%+0.27w/w in amla, 8.7%=*0.31w/w in bahera,
14.05%10.29w/w in harda, 4.8%%0.94 in bael and
0.67£0.49 in ajowan respectively and in three iden-
tical laboratory batch of Bhuvneshavara Vati name
BV-1, BV-II, BV-111, was 4.90%0.42, 4.79%%0.80,
4.85%+0.75w/w (TABLE-2) respectively with
mean value 4.85%%*0.53 w/w.
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In order to obtain Precision and Accuracy the
Recovery study was performed at two levels by add-
ing known amount of tannic acid with preanalysed
sample of tannic acid in Bhuvneshavara Vati. The
experiment was repeated six time at both level
(TABLE 3) and result shows 99.48%0.26 and
99.13%=%0.24 recovery of tannic acid at both the
level with mean value 99.30%30.25 which prove
reproducibility of the result. This shows significant
Precision of methods with 95% confidence level.
The %Relative Standard Deviation(%RSD) value was
found to be0.261 and 0.242 with mean 0.251 at both
the level while the Standard Error was 0.159 and
0.196 with mean 0.177 respectively. From the data’s
it is obvious that the present method of Spectro-
photometric determination of tannic acid is simple,
precise, accurate and suitable fir routine analysis of
tannic acid in Bhuvneshavara Vati.

As Bhuvneshavara Vati is a good source of tan-
nic acid, these findings can be taken as one of the
parameter, along with other parameters, for Quality
control of Bhuvneshavara Vati.
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