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Ayurveda “The Science of Life” is the oldest form 
of healthcare system present in our traditional system 
of medicine that originated in India thousands 
of years ago. The aim of Ayurveda is to protect 
health and prolong life by eliminating diseases and 
dysfunctions of the body[1]. The Ayurvedic system 
as an “alternative system of medicine” has become 
substantial in the post-GATT era[2]. Ayurvedic system 
of medicine is a plant base, mineral base and animal 
base system of medicine that meets 70-80% of the 
healthcare needs of India[3]. The increasing need 
for safer drugs, efforts are taken to check quality, 
efficacy and safety of these ayurvedic formulations[2]. 
Ayurvedic formulations are present in various dosage 
forms such as solid dosage forms (pills, powders), 
liquid dosage forms (asavas, aristhas) and semisolid 
dosage forms (ghritas, avlehas)[4].

Asava and arishta i.e. sadhana kalpana are considered 
to be the unique and best dosage form discovered by 
Ayurveda[5]. Asavas are prepared by the fermentation 
of herbal juices and arishtas are prepared by the 
fermentation of the decoction of plants. Both are 

alcoholic medication and are also known as medicinal 
wine[6]. There are about 79 asavas and arishtas of 
which 38 are arishtas[7]. They are the high potency 
polyherbal formulations which are used as appetizers 
and stimulants[8]. This dosage form has a characteristic 
feature of self-generating alcohol which contributes to 
its indefinite shelf life, quick absorption, action and 
excellent therapeutic efficacy as compared to other 
ayurvedic herbal medicines[6-9].

Draksharishta is an ayurvedic herbal formulation 
with draksha (raisins) as chief ingredient prescribed 
for digestive impairment, respiratory disorders and 
weakness[10-13]. Draksharishta contains 5–10% of 
self-generated alcohol in it[10]. This self-generated 
alcohol and the water present in the product acts 
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as a medium to deliver the water and alcohol 
soluble active herbal components to the body[14]. The 
formulation consist of 10 ingredients which are fruit 
of Vitis vinifera (VV), stem bark of Cinnamomum 
zeylanicum (CZ), leaf of Cinammomum tamala (CT), 
fruit of Piper nigrum (PN), fruit of Piper longum 
(PL), flower of Callicarpa macrophylla (CM), fruit 
of Embelia ribes (ER), stamen of Mesua ferrrea 
(MF), seed of Elleteria cardamomum (EC), flower of 
Woodfordia fructicosa (WF)[10] (Table 1).

Draksharishta is a polyherbal ayurvedic formulation. 
In this Polyherbal formulation the combining effect of 
different medicinal herbs helps to enhance the potency 
of the formulation. So the absence of any ingredient or 
addition of different part or plant alters the therapeutic 
value of the medicine[15]. The heterogeneous nature 
of ayurvedic polyherbal medicines like arishtas or 
asavas necessitate the continuous monitoring of the 
quality, efficiay and safety of these formulations[16]. 
Hence there is a need for the quality control check of 
these ayurvedic products. Thus, the aim of the present 
study is to evaluate the quality control parameters of 
the plant samples that are used as ingredients in the 
preparation of draksahrishta which include organoleptic 
characters, microscopic analysis, physicochemical 
parameters, phytochemical analysis, development of 
TLC profile and HPTLC fingerprints as per the WHO, 
Indian Pharmacopoeia and Ayurvedic Pharmacopoeia 
guidelines,

MATERIALS AND METHODS

The analytical grade of organic solvents and standards 
were procured from Merck specialities Pvt Ltd. 
(Mumbai). Resveratrol (≥99% purity) was purchased 
from Sigma Aldrich, catechin (>95% purity) was 

purchased from Natural Remedies and gallic acid 
(≥99.5% purity) was purchased from Loba Chemie.

Plant materials and formulations:
The plant samples used as ingredients in 
draksharishta were procured from ayurvedic 
Pharmacy from the local market (Mumbai). It was 
authenticated by Agharkar Research Institute, Pune 
and voucher numbers were alotted for each plant 
sample is reported in Table 1. Materials were stored 
in air tight containers at temperature of 25o. The two 
marketed formulation of draksharishta were purchased 
from the local manufacturers. One batch of in house 
formulation of draksharishta was prepared as per 
Ayurvedic Formulary of India Part I.

Quality evaluation of raw materials:
Following quality control parameters were determined 
using pharmacopoeial methods and compared with the 
limits mentioned in the documented reports

Organoleptic characterization:
Organoleptic characteristics viz. colour, odour, taste, 
and texture of the plant samples were carried out as 
per the procedure given in Indian Pharmacopoeia.

Determination of total ash content:
2.0 g of plant powder sample was taken in a 
pre-weighed empty silica crucible and incinerated 
at 450° in a muffle furnace till it turned into white 
showing the absence of carbon. Then the crucible 
was kept for cooling down in a desiccator to avoid 
atmospheric moisture. Total ash content was determined 
with reference to powder plant sample taken initially.

Determination of acid-insoluble ash:
Acid-insoluble ash content was performed by adding 
25 ml of dilute hydrochloric acid to the ash obtained 
previously under the ash limit test. It was boiled 
for 5 min and filtered through ash less filter paper, 
washed thoroughly with hot water, and the residue 
together with the filter paper was kept in a muffle 
furnace and ignited for 3 h in a pre-weighed silica 
crucible. Crucible was allowed to cool completely in 
a desiccator and weight was recorded. The procedure 
was repeated until a constant weight was obtained.

Determination of moisture content:
In pre-weighed porcelain 2.0 g of powder sample 
was taken and dried at 105° in an oven for one hour 

TABLE 1: AUTHENTICATION OF 10 PLANT SAMPLES 
PRESENT IN THE FORMULATION DRAKSHARISHTA
Herbs Code Part used Voucher number
Vitis vinifera VV Fruit F‑202
Cinnamomum 
zeylanicum

CZ Stem bark S/B‑140

Callicarpa mycrophylla CM Flower I/F‑040
Woodfordia fructicosa WF Flower I/F‑041
Piper nigrum PN Fruit F‑200
Piper longum PL Fruit F‑203
Embelia ribes ER Fruit F‑209
Mesua ferrea MF Stamens I/F‑042
Cinnamomum tamala CT leaves L‑071
Elettaria cardamomum EC Seed F‑201
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initially. Subsequently it was weighed at an interval 
of 30 min and dried till constant weight obtained. The 
dish was allowed to cool in a dessicator and then the 
weight of dried sample was recorded. The percentage 
of moisture content was determined with reference to 
powder sample taken initially.

Determination of alcohol soluble extractive values:
Four grams of powder sample was macerated with 
100 ml ethanol in a glass stopper closed flask for 12 
h. Solution was then filtered and 25 ml for filtrate 
was transferred to a pre-weighed porcelain dish and 
kept in the oven at 105° till it evaporated to dryness. 
The residue was weighed and the percentage of 
the alcohol extractive value was determined with 
reference to the filtrate taken.

Determination of water soluble extractive values:
Four grams of powder sample was macerated with 
100 ml distilled water in a glass stopper closed flask 
for 12 h. Solution was then filtered and 25 ml for 
filtrate was transferred to a pre- weighed porcelain 
dish and kept in the oven at 105° till it evaporated to 
dryness. The residue was weighed and the percentage 
of the water extractive value was determined with 
reference to the filtrate taken.

Microscopic characterization:
Plant materials were microscopically characterised 
with reference to the monographs of the plant material 
documented in the Ayurvedic Pharmacopeia of India 
and authorised text book[17-18].

Extract preparation:
Fifty grams of each plant material was subjected to 
soxhlet extraction with n-hexane (300 ml) and ethanol 
(300 ml) successively and the percentage yield was 
calculated with reference to the sample taken.

Phytochemical investigation:
A preliminary phytochemical test were carried 
on the extract of each plant sample to check the 
presence of carbohydrates, proteins, amino acids, 
steroids, alkaloids, flavonoids, tannins and phenolic 
compounds[19].

Preparation of draksharishta:
The one batch of in-house formulations of 
draksharishta was prepared by the method as 
given in Ayurvedic Formulary of India, Part-I. The 
ingredients of draksharishta were procured from 

Local market, Mumbai. Identification of all the 
individual plant material was done as per Ayurvedic 
Pharmacopoeia of India. All these ingredients were 
authenticated by Agharkar Research Institute, Pune. 
According to method given in the standard book 
inhouse formulation was prepared in lab scale level. 
About 48.9 g dried fruits of Vitis vinifera after proper 
crushing were placed in brass vessel with prescribed 
quantity of distilled water (1L), and allowed to steep 
overnight. After overnight steeping, this material 
was boiled until the water for decoction reduced to 
one fourth of the prescribed quantity (0.25 l), then 
the heating was stopped and it was filtered through 
muslin cloth in cleaned vessel and after that 200 g of 
jaggery was added and stirred properly until it mixed 
well and filtered again. Then, to this filtrate 8 g of 
Woodfordia fructicosa (Dhataki flowers) and 1 g of 
coarsely powdered prakshepa dravyas as Cinnamomum 
zeyleynicum (stem bark), Eletteria cardamomum 
(seeds), Cinnamomum tamala (leaves), Mesua ferrea 
(stamens), Callicarpa macrophylla (flowers), Piper 
nigrum fruits), Piper longum (fruits), Embelia ribes 
(fruits) were added, stirred till mixed well and filtered 
again and this sweet filtered fluid was placed for 
fermentation. The fermented preparation was then 
filtered with muslin cloth and kept in cleaned bottles 
and labelled properly. Microbial analysis of the 
inhouse prepared formulation of draksharishta was 
carried out and certified at Bhavan’s Research Centre 
(Microbiology), Mumbai presented in Table 2.

Preparation of test sample:
Fifty milliliter each of in house prepared and two 
marketed formulations were dried on a water bath 
until the alcohol was completely removed. Then 50 
ml of water was added to the residue left behind. It 
was then subjected to successive solvent extraction, 
first with n-hexane (150 ml) followed by chloroform 
(150 ml) and ethyl acetate (150 ml). For further 
work, ethyl acetate fraction of the inhouse and two 
marketed formulations was evaporated to dryness and 
reconstituted with methanol.

Chromatographic analysis:
A pre-coated TLC plates of Silica Gel 60 F254 
(Merck) was used. Plates were developed in a 
glass twin trough chamber (CAMAG) pre-saturated 
with mobile phase for 10 min. The TLC system 
was optimized as per the three standards used 
i.e. gallic acid (toluene:ethyl acetate:formic acid 
6:4:0.8)[20], catechin (toluene:ethyl acetate:formic 
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acid 5:6:1)[21] and resveratrol (chloroform:ethyl 
acetate:formic acid 5:4:1)[22] and was observed at 
wavelengths 254, 254 and 306 nm, respectively. 
Further, the samples were subjected to HPTLC 
fingerprints using Camag Linomat V using a syringe 
of 100.0 µl capacity. Camag Scanner V equipped 
with win winCATS Planar Chromatography manager 
software version 1.4.6 was used as a scanning device.

RESULTS AND DISCUSSION

Macroscopic characterization of each plant sample 
used in formulation was done in terms of color, 
odour, taste and texture that authenticate the identity 
and quality of a plant samples Table 3. Microscopic 
inspection revealed similar observations in plant 
material as reported in the Ayurveda Pharmacopeia of 
India (fig. 1).

The total ash content determines the presence or 
absence of foreign matter such as metallic salt or 
silica. A high ash value indicates the presence of 
impurities and adulteration in the plant samples[23]. 
Acid insoluble ash indicates contamination with 
silicious materials e.g. earth and sand[24]. The 
evaluation of ash content and acid insoluble ash 
was within the limit as reported in Ayurvedic 
Pharmacopeia of India indicates the quality and purity 
of the plant samples as shown in Table 4.

The time duration for deterioration of the raw 
materials depends upon the amount of water present 
in it. If the water content is high, then the raw 
materials can be easily deteriorated due to fungus. 
The objective of drying fresh materials is to check 
hydrolytic reaction that might alter the chemical 
composition of the plant materials[23-25]. The moisture 
content of all the raw materials was found to be 
within the limit that indicates they were properly 
dried and stored Table 4.

The solubility of active constituents present in plant 
samples are determined by the extractive value. The 
alcohol soluble extractive values indicate the presence 
of polar components and the water soluble extractive 

values indicates the presence of non-polar components 
of the plant samples which were found within the 
limit as per the Ayurvedic Pharmacopeia of India 
Table 4.

The plant materials were subjected to successive 
soxhlet extractions and the percentage yield for 
ethanol extract for VV (w/w) was highest i.e. 26.42% 
while the hexane extract for CM (w/w) was highest 
i.e. 11.76% Table 5.

Phytochemical evaluation showed the presence of 
medicinally active components in all the 10 plant 
samples. Flavonoids, Phenols and tannins were 
found to be present in the ethanol extract of all the 
plants and absence of all these phytoconstituents 
in the hexane extract as it is nonpolar solvent 
Tables 6 and 7.

The alcoholic extracts of all the plant samples 
were chosen for the further analysis on the basis of 
phytochemical evaluation. TLC is specific method 
for the identification of chemical constituents 
present in the plant materials TLC was developed 
for all the plant samples along with two marketed 
formulation M1 and M2 by using gallic acid, 
catechin and resveratrol as standards. CT 
(lane 5), EC (lane 7), MF (lane 8), WF (lane 9), 
VV (lane 10), M1 (lane 11), M2 (lane 12) shows 
corresponding bands with gallic acid (lane 13) 

TABLE 2: MICROBIAL ANALYSIS OF IN HOUSE PREPARED FORMULATION DRAKSHARISHTA
Sample Aerobic viable 

count (cfu/g)
Yeast and mold 
count (cfu/g)

Escherichia 
coli

Pseudomonas 
aeruginosa

Salmonella Staphylococcus 
aureus

In house prepared formulation batch 1 15 <10 Absent Absent Absent Absent

TABLE 3: ORGANOLEPTIC CHARACTERISTICS OF ALL 
THE PLANT SAMPLES
Plants Colour Odour Taste Texture
PN Blackish grey Pungent Pungent Smooth
PL Green Pungent Pungent Coarse
CZ Dark brown Aromatic Sweet Smooth
CT Green Aromatic Astringent Smooth
CM Light brown Odourless Bitter Smooth
ER Dark brown Pungent Pungent Smooth
EC Light brown Aromatic Astringent Coarse
MF Dark brown Aromatic Sweet Smooth
WF Light brown Aromatic Sweet Smooth
VV Light brown Pleasant Sweet Coarse
PN: Piper nigrum, PL: piper longum, CZ: cinnamomum zeylanicum, 
CT:  cinammomum tamala, CM: callicarpa macrophylla, ER: embelia ribes, 
EC: elleteria cardamomum, MF: mesua ferrrea, WF: woodfordia fructicosa, 
VV: vitis vinifera
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at 254 nm (fig. 2). MF (lane 8), WF (lane 9), 
VV (lane 10), M1 (lane 11), M2 (lane 12) shows 
corresponding bands with catechin (lane 13) at 

254 nm (fig. 3). VV (lane 10), M1 (lane 11), 
M2 (lane 12) shows corresponding bands with 
resveratrol (lane 13) at 366 nm (fig. 4).

The HPTLC fingerprint has potential to determine 
authenticity and reliability of chemical constituents 
present in the plant samples. HPTLC analysis 
was performed which confirmed the presence of 
gallic acid (Rf-0.32), catechin (Rf-0.44), resveratrol 
(Rf-0.58) in the marketed formulation and ethanol 
extract of all plant materials (figs. 2-4), respectively 
and tabulated in Table 8, thereby showing that 
the marketed formulations contains all the plant 
ingredients and the standards as an authentic 
markers.

From the present investigation it can be 
concluded that the study like macroscopic and 
microscopic analysis, physicochemical analysis 

TABLE 4: PHYSICOCHEMICAL PARAMETERS FOR ALL THE PLANTS SAMPLES
Plants Total ash 

content (% w/w)
Acid insoluble 
ash (% w/w)

Loss on drying 
(% w/w)

Alcohol soluble 
extractive values (% w/w)

Water soluble extractive 
values (% w/w)

PN 6.90±0.06 0.01±0.01 10.35±0.05 6.20±0.1 17.60±0.6
PL 7.50±0.25 0.01±0.006 11.95±0.1 18.60±0.15 29.20±0.3
CZ 3.00±0.15 0.40±0.1 7.85±0.25 13.60±0.25 6.40±0.3
CT 2.33±0.15 0.60±0.1 6.77±0.28 9.00±0.05 10.60±0.25
CM 7.70±0.1 0.80±0.1 5.72±0.15 12.00±0.15 12.40±0.3
ER 5.40±0.15 0.80±0.11 7.28±0.15 12.60±0.15 13.20±0.36
EC 5.70±0.15 1.60±0.26 14.28±0.3 3.80±0.2 19.80±0.25
MF 5.10±0.31 2.10±0.26 7.92±0.15 18.00±0.05 16.00±0.3
WF 9.70±0.31 0.60±0.15 9.18±0.2 14.00±0.06 34.80±0.26
VV 2.80±0.40 0.20±0.007 3.09±0.1 28.80±0.35 86.60±0.2
All values are mean±SD, n=3 (the experiment was performed in triplicate). PN: Piper nigrum, PL: piper longum, CZ: cinnamomum zeylanicum, CT: cinammomum tamala, 
CM: callicarpa macrophylla, ER: embelia ribes, EC: elleteria cardamomum, MF: mesua ferrrea, WF: woodfordia fructicosa, VV: vitis vinifera, SD: standard deviation

TABLE 5: PERCENTAGE YIELDS OF ALL THE PLANT 
MATERIALS
Plants Total yield of hexane 

extract (% w/w)
Total yield of alcoholic 

extract (% w/w)
PN 3.34 4.65
PL 4.44 22.40
CZ 2.74 10.51
CT 5.09 7.48
CM 11.76 2.44
ER 6.72 4.83
EC 5.33 1.26
MF 5.51 14.49
WF 1.40 10.03
VV 2.85 26.42
PN: Piper nigrum, PL: piper longum, CZ: cinnamomum zeylanicum, 
CT:  cinammomum tamala, CM: callicarpa macrophylla, ER: embelia ribes, 
EC: elleteria cardamomum, MF: mesua ferrrea, WF: woodfordia fructicosa, 
VV: vitis vinifera

Fig. 1: Macroscopic study of all the plant samples.
(a) Piper nigrum (PN), (b) Piper longum (PL), (c) Cinnamomum zeylanicum (CZ), (d) Callicarpa macrophylla (CM), (e) Cinammomum tamala 
(CT), (f) Embelia ribes (ER), (g) Elleteria cardamomum (EC), (h) Mesua ferrrea (MF), (i) Woodfordia fructicosa (WF), (j) Vitis vinifera (VV).

b c d ea

f g h i j
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and phytochemical analysis can be used as a first 
line for quality control study at industry level for 
raw material. As per the label claims of the two 
marketed formulations, TLC and HPTLC study 
confirmed the presence of gallic acid, catechin and 
resveratrol and the fingerprint match with the plant 

materials. The results obtained from this study could 
be used for routine monitoring of raw materials, 
formulations and the finished product which can 
lead to batch to batch consistency of ayurvedic 
polyherbal medicines like arishtas for its safety and 
efficacy.

TABLE 6: QUALITATIVE SCREENING OF THE HEXANE EXTRACTS OF ALL THE PLANTS
Plants Test for 

carbohydrates
Test for 
proteins

Test for 
amino acids

Test for 
steroids

Test for 
alkaloids

Test for 
flavonoids

Test for tannins and 
phenolic compouds

PN − − − − − − −
PL − − − − − − −
CZ + − − − − − −
CT − − − − − − −
CM − − − − − − −
ER − − − − − − −
EC − − − − − − −
MF − − − − − − −
WF − − − − − − −
VV − − − − − − −
+: Presence, −: absent. PN: piper nigrum, PL: piper longum, CZ: cinnamomum zeylanicum, CT: cinammomum tamala, CM: callicarpa macrophylla, ER: embelia 
ribes, EC: elleteria cardamomum, MF: mesua ferrrea, WF: woodfordia fructicosa, VV: vitis vinifera

TABLE 7: QUALITATIVE SCREENING OF THE ALCOHOLIC EXTRACTS OF ALL THE PLANTS
Plants Test for 

carbohydrates
Test for 
proteins

Test for 
amino acids

Test for 
steroids

Test for 
alkaloids

Test for 
flavonoids

Test for tannins and 
phenolic compouds

PN − − − + + + +
PL − − − + + + +
CZ − − − − + + +
CT − − − − + + +
CM + − − − − + +
ER − − − − + + +
EC + − + + + + +
MF − − − − + + +
WF − − − − − + +
VV + − − − − + +
+: Presence, −: absent. PN: piper nigrum, PL: piper longum, CZ: cinnamomum zeylanicum, CT: cinammomum tamala, CM: callicarpa macrophylla, ER: embelia 
ribes, EC: elleteria cardamomum, MF: mesua ferrrea, WF: woodfordia fructicosa, VV: vitis vinifera

Fig. 2: TLC plate viewed under UV 254 nm.
1 - Piper nigrum (PN), 2 - Piper longum (PL), 3 - Cinnamomum 
zeylanicum (CZ), 4 - Callicarpa macrophylla (CM), 5 - Cinammomum 
tamala (CT), 6 - Embelia ribes (ER), 7 - Elleteria cardamomum 
(EC), 8 - Mesua ferrrea (MF), 9 - Woodfordia fructicosa (WF), 10 - 
Vitis vinifera (VV), 11- marketed formulation M1, 12- marketed 
formulation M2, 13 - Gallic acid.

Fig. 3: TLC plate viewed under UV 254 nm.
1 - Piper nigrum (PN), 2 - Piper longum (PL), 3 - Cinnamomum 
zeylanicum (CZ), 4 - Callicarpa macrophylla (CM), 5 - Cinammomum 
tamala (CT), 6 - Embelia ribes (ER), 7 - Elleteria cardamomum 
(EC), 8 - Mesua ferrrea (MF), 9 - Woodfordia fructicosa (WF), 
10 - Vitis vinifera (VV), 11 - marketed formulation M1, 12 - marketed 
formulation M2, 13 - Catechin.
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Fig. 4: TLC plate viewed under UV 366 nm.
1 - Piper nigrum (PN), 2 - Piper longum (PL), 3 - Cinnamomum 
zeylanicum (CZ), 4 - Callicarpa macrophylla (CM), 5 - Cinammomum 
tamala (CT), 6 - Embelia ribes (ER), 7 - Elleteria cardamomum (EC), 8 - 
Mesua ferrrea (MF), 9 - Woodfordia fructicosa (WF), 10 - Vitis vinifera 
(VV), 11 - marketed formulation M1, 12 - marketed formulation M2, 
13 - Resveratrol.

TABLE 8: PRESENCE OF MARKER COMPOUNDS 
IN HERBS PRESENT IN THE FORMULATION 
DRAKSHARISHTA
Herbs Standards
CT
EC
MF
WF
VV, two marketed formulation

Gallic acid (Rf=0.32)

CT
ER
EC
MF
WF
VV, two marketed formulation

Catechin (Rf=0.44)

VV, two marketed formulation Resveratrol (Rf=0.58)
CT: Cinammomum tamala, EC: elleteria cardamomum, MF: mesua ferrrea, 
WF: woodfordia fructicosa, VV: vitis vinifera, ER: embelia ribes


