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ABSTRACT:
Standardization of Ayurvedic formulations is an important aspect for research in Indian medicine. In this era every Pharma company prefer to use pure extract
of component for production of best product in short period of time. The literature survey reveals that no work has been reported for solvent selection of
extraction of Ayurvedic drugs. Amalaki is one of the most useable ayurveda drug. So, the present study was selected with an aim to select solvent for
extraction of component of interest. Standard for evaluating quality of Amalaki churna by employing various physico-chemical parameters. For solvent
selection 12 different nature solvents are selected for extraction. Polar solvent selected are Water, Di methylsulfoxide (DMSO), Ethylene glycol, Acetonitrile,
Di methyl formeamide (DMF) and Methanol. Non polar solvents are Acetone, Acetic acid, Ethyl acetate, Chloroform, Di ethylether and Toluene. Extraction
was done by maceration method. Results are taken by chromatographic and spectrophotometric methods. In observation component was easily extracted with
less interfering component in non polar solvent. Gallic acid is component of interest for Amalaki and it is well extracted in Di ethyl ether as per result of
chromatography and spectroscopy. Conclusion is that selection of solvent for extraction as per their component of interest from material.
Key words: Solvents, Polar, Non polar, Amalaki, Component of interest, Gallic acid.

INTRODUCTION
Emblica officinalis Geartn. (Amala) are widely used in the
Indian system of medicine and believed to increase defense
against diseases. Indian gooseberry has been used as a
valuable ingredient of various medicines in India and Middle
East from time immemorial.
Solute–solvent interactions
When a solute particle is introduced into a liquid, it interacts
with the solvent particles in its environment. The totality of
these interactions is called the solvation of the solute in the
particular solvent. When the solvent happens to be water, the
term used is hydration. The solvation process has certain
consequences pertaining to the energy, the volume, the
fluidity, the electrical conductivity, and the spectroscopic
properties of the solute–solvent system.1
Most widely herbal industries used extract to prepare
effective formulations. Very little work has been done on
particular solvent use for extraction of herbal material. No
work has been done regarding the solvent effect on the herbal
material extraction procedure. So it is essential for worldwide
acceptance and for the globalization of Ayurveda. So, there is
a need of method development for extraction of different
component. Generally in routine for extraction procedure
mostly solvents uses are water and methanol. In this solvent
extraction is good but maximum component are extracted
with component of interest. So, the present study was
selected with an aim to select solvent for extraction of
component of interest. Experiment was carried out for
selection of solvent for extraction of Gallic acid from
Amalaki churna. For this study 12 solvent select as per their
polarity. So aim of this study to carry out standardization of
the Amalaki churna using the analytical parameters as per
mentioned in A.P.I. and prepare extract with different
solvents according to their polarity. Then result is proven by

HPTLC and UV-spectroscopy study with standard Gallic
acid.
MATERIAL AND METHOD
Authentication of drug which was taken for experiment is
very important. So procurement of raw materials was
followed by proper identification and authentication of drug
by applying macroscopy and various physicochemical
parameters as per API. Also each drug was screened through
various instrumental methods.
Preparation of extract in different solvents
Procedure
About 5g, accurately weighed sample was macerated with
100 ml of solvent in a closed flask for twenty-four hours,
shaking frequently during six hours and allowed to stand for
eighteen hours. It was filtered and taking for UV
spectroscopycal study and chrometographical study.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Table: 1 List of solvent use for extraction process2
Solvent names
Dielectric constant
Water
78.54
Dimethyalsulfoxide
47
Ethylene glycol
37.7
Acetonitrile
37.5
Dimethyformeamide
36.7
Methanol
32.6
Acetone
20.7
Acetic acid
6.15
Ethyl acetate
6
Chloroform
4.81
Diethyl ether
4.34
Toluene
2.38

UV SPECTROSCOPY
For the spectrophotometric study extracts of the sample were
taken. The spectra were taken at 200-800 nm. from the peak
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obtained the λmax value was calculated. This value was used
for further study.
High Performance Thin Layer Chromatography3
Sample preparation
Amalaki churna was extracted with 12 different solvents. List
of solvent is given here.
Track-1:- Water extract of Amalaki churna
Track 2:-Di methyl sulfoxide extract(DMSO) of Amalaki
churna
Track 3:- Ethylene glycol extract of Amalaki churna
Track 4:-Acetonitrile extract of Amalaki churna
Track 5:- Di methyl formeamide (DMF) extract of Amalaki
churna
Track 6: Methanol extract of Amalaki churna
Track 7:-Acetone extract of Amalaki churna
Track 8:- Acetic acid extract of Amalaki churna
Track 9:- Ethyl acetate extract of Amalaki churna
Track10:- Chloroform extract of Amalaki churna
Track11:- Diethyl ether extract of Amalaki churna
Track12:-Toluene extract of Amalaki churna
Track13:- Standard Gallic acid
Spray reagents
Fecl3 solution4
5% w/v solution of ferric chloride in 90% alcohol and used
for detection of phenols blue color.
Solvent system5
Acetone: Chloroform: Formic acid: Toluene: Methanol
Solvent

ε (d.c.)

(2:2.5:0.5:3:2v/v)
Chromatographic conditions
Application mode:
Cammag Linomat V
Development Chamber: Cammag Twin trough Chamber.
Stationary phase:
Precoated Silica Gel GF254 P.
Chamber Saturation:
30 min.
Development Time:
10 min.
Development distance:
8 cm.
Scanner:
Cammag Scanner II.
Detection:
Deuterium Lamp and Mercury
lamp
Photo Documentation:
Cammag Reprostar.
Data System:
Win cats software.
Device Oven.
Drying:
RESULT AND DISCUSSION
The results for Pharmacognostical study reveals that all the
characters are present in the powder of the drugs. It shows
that the samples are authentic and are not adulterated one.
The results obtained from physic-chemical analysis study
reveals that all the values falls within the limit as per
mentioned in API protocol.
UV Spectrophotometric study
Whole scene:
The U.V. Spectra of extracts of Amalaki has been presented
in Table no. 5 and also graphically represented, showed
absorption of 200nm-800nm. Spectra are given in right side.

Table: 2 Peak and valleys obtained in different solvents in scanning
P1
P2
P3
P4
V1
V2

Water

78.54

239.6

257.6

DMSO

47

318.8

351.2

Ethylene glycol

37.7

308

Acetonitrile

37.5

297.2

DMF

36.7

Methanol

286.4

311.6

V3

V4

V5

282.8

225.2

574.4

297.2

315.2

588.8

333.2

308

502.4

340.4

282.8

300.8

272

358.4

502.4

459.2

333.2

362

239.6

315.2

351.2

588.8

333.2

300.8

32.6

228.8

304.4

588.8

333.2

362

225.2

246.8

Acetone

20.7

210.8

354.8

588.8

333.2

362

Acetic acid

6.15

257.6

502.4

272

286.4
297.2

354.8

Ethyl acetate

6

293.6

545.6

333.2

Chloroform

4.81

282.8

358.4

502.4

401.6

Diethyl ether

4.34

293.6

502.4

333.2

Toluene

2.38

286.4

372.8

279.2

264.8

297.2

Fig: 1 Peak obtained in UV- Scan
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Here first peaks in different solvents are mostly obtained in 200nm-300nm and also λmax of Phenolic compounds is 200300nm. Another peaks 2, 3 and 4 in different solvents are mostly obtained above 300nm. So above graph we assume that
component of interest is represented by first peak in all solvents.
Fig: 2 Peaks obtained of different wavelength in different solvent.

The results obtained from UV analysis are tabulated in table
no-6 the results show the presence of no of components in
particular solvent extract.
From above results it can be revealed that maximum no of
components separated are 4.out of 12 solvents used for
extraction water shows maximum no of separated
components. One component was found to be same in all the
solvents. The order of no of component extracted in different
solvents is as follow
Water> Methanol> DMSO, Acetone, Ethylacetate>
Ethyleneglycol, Aceticacid, Chloroform, Diethylether,
Toluene.
The main aim of the study was to reduce the matrix effect so
that the component of interest can be measured. In the plant
taken for the study the component of interest was Gallic acid.
So we have to select the solvent which gives separation of
Gallic acid with minimum no. of interfering component.
Although all the above solvents shows the presence of Gallic
acid but out of 12 solvents only four solvents shows single
peak for Gallic acid so it can be revealed that these solvents
are best supported to measure Gallic acid in Amalaki in terms
of matrix effect.
Result of HPTLC:
The HPTLC results shows no. of components separated in
each solvent extract. Out of 12 solvents only Water, Ethylene
glycol, Acetonitrile, Methanol, Acetic acid, Ethyl acetate,
Diethyl ether shows component of Rf value 0.40 which is
same for Standard Gallic acid. There is little bit variation in
the Rf value of Gallic acid in different solvent it may be due
to the reason that the nature of all the solvents is different
(Fig: 3 to 6). They range from Polar to non polar. Gallic acid
was found to present in both polar and non polar solvents but
in non polar solvent concentration of Gallic acid is higher
matrix is less. It is seen in 3D graph of HPTLC data at 254nm
(Fig: 7), 366nm (Fig: 8) and multi wavelength (Fig: 9). So
from the above discussion it can be revealed that Gallic acid
is non polar in nature is separate best in solvents of non polar
nature. Above 12 solvents Di ethyl ether is best for extraction
of Gallic acid from Amalaki churna.

CONCLUSION:
There was not much variation in the values obtain from result
of physicochemical parameters for sample from majority of
physicochemical parameters mention in API for Amalaki
churna. So we conclude that the sample of Amalaki churn
good in quality. For extraction of Amalaki churna twelve
different solvents are selected from Snyder’s Classification of
LC Solvents6as per their polarity.
From UV study done it can be concluded that maximum no
of peaks were found in water. All the solvents show a
common peak at wavelength 260 which is same for Gallic
Acid. It means that .all the solvents shows the presence of
Gallic acid. The main aim of study was to reduce the matrix
effect. Water shows maximum no of component. So water
can be rejected as it contains maximum no of interfering
components along with Gallic acid. So keeping this view
under consideration the solvent which gives minimum no of
component along with Gallic acid was selected for further
study.
The HPTLC study was done to find out the presence of Gallic
acid in the particular solvent extract of Amalaki. From the
results obtained it can be concluded that out of 12 extract
only 7 solvents shows the presence of Gallic Acid ranges
from polar to non polar but out of these 7 solvents the yield
of Gallic acid was find to be more in Diethyl ether. its non
polar in nature so it can be suggested that for better yield of
Gallic acid the choice of solvent selected should be non polar.
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Fig:3

Fig: 4

Fig: 5

Fig: 7

Fig: 8

Fig: 9

Figure no.3
Figure no.4
Figure no.5
Figure no.6
Figure no.7
Figure no.8
Figure no.9

Fig: 6

HPTLC plate at 254nm
HPTLC plate at 366nm
HPTLC plate after spray
HPTLC plate at day light
3D graphs at 254nm
3D graphs at 366nm
3D graphs at multi wavelength
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