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ABSTRACT

Amruthadi Kashaya is a Ayurvedic formulation mentioned in the book Arogya Kalpadruma
for the treatment of Pandu (anaemic syndrome), Kamala (jaundice) and Raktapitha
(bleeding disorders). The Yoga contains six drugs namely Amrutha (Tinospora cordifolia),
Vasa (Adhatoda vasica), Yashtimadhu (Glycyrrhiza glabra), Tiktha (Solanum anguivi), Ela
(Elettaria cardamomum), Pichumantha (Azadirachta indica). This Kashaya is rich in
phytoconstituents, such as phenolics, terpenoids, and lipids, which are known for their
many biological benefits, including anti-inflammatory, anti-cancer, and antioxidant effects.
The purpose of the current study is to use Gas Chromatography Mass Spectrometry (GCMS)
analysis to identify the different types of bio molecules that are present in this Kashaya.
Kashaya was prepared according to standard protocol. It was concentrated in the rotary
vacuum evaporator, and the total soluble solid (TSS) obtained was used for GCMS analysis.
The GCMS of Kashaya showed the presence of bio molecules such as 7 Hexadecanoic acid,
methyl ester, Methyl tetradecanoate, Diethyl Phthalate, Dodecanoic acid, methyl ester,
Methyl stearate, a-Terpineol, Methyl 8-methylnonanoate, 3-Cyclohexene-1-methanol, a, 3,4-
trimethyl-, acetate, Decanoic acid, methyl ester, 1,6,10-Dodecatrien-3-0l,3,7,11-trimethyl-,
(E)-, Ethyl iso-allocholate, Spiro [2,4] hepta-4,6-diene, Butylated Hydroxytoluene, 9-
Hexadecenoic acid, methyl ester, (Z) etc. a-Terpineol, 7-Hexadecenoic acid, methyl ester,
Butylated hydroxytoluene, Nerolidyl acetate have antioxidant activity likewise some of the
bio molecules have anti-inflammatory, antibacterial, anticancer activity. It is concluded that
Ayurvedic formulation Amruthadi Kashaya contains many bio molecules having therapeutic
actions.

INTRODUCTION

Between 2500 and 500 BC, the Ayurvedic
science originated in Indialll. Since then, Indian
medicinal practices have included Ayurveda as a
system of medicine and adopted its dosage forms like
Swarasa kalka, Kashaya, Churna, Avaleha, Arishta,
Asava and Gritha into practice. These dosage forms
face limited recognition internationally due to a lack of
scientific evidence and proven efficacy, so there is an
urgent need to validate and standardize Ayurvedic
formulations according to modern parameters in order
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to bring these traditional medicinal practices back to
the forefront of research.

There are only a few hepatoprotective drug
which are available in contemporary sciences and
surplus of medicines are mentioned in Ayurveda under
Pandu (anaemic syndrome) Kamala (jaundice), Yakrit
roga (liver diseases) Adhikarana. Amruthadi kashaya is
one among them mentioned in Pandu prakarana of
Arogya  Kalpadruma  book by  Kaikulangara
Ramawarrier [21 which is indicated for Pandu, Kamala
and Raktha pitha.

The ingredients of the Yoga are Amrutha
(Tinospora cordifolia), Vasa (Adhatoda vasica),
Yashtimadhu (Glycyrrhiza glabra), Tiktha (Solanum
anguivi), Ela (Elettaria cardamomum), Pichumantha
(Azadirachta indica). Amrutha one of the best
rejuvenator and tonic have proven anti-inflammatory,
anti-arthritic and hepatoprotective activity3l, Vasa for
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hepatoprotective, antibacterial, anti-inflammatory,
antioxidant activityl4, Yashtimadhu for hepato-
protective, antiviral, anti-carcinogenic, antioxidant and
anti-inflammatory activity,[5! Tikta for antioxidant
activitylsl, Ela for hepatoprotectivel’], antioxidant, anti-
inflammatory, gastro protective activity.

The study formulation Amruthadi kashaya, is
also need to be scientifically analyzed for its
acceptance in the present era. So the present study
deals with the GCMS analysis of Amruthadi kashaya for
understanding the presence of various bio molecules
which could give a clue to the mechanism of action of
this medicine.

MATERIALS AND METHODS

Preparation of Kashaya: Kashaya was prepared
according to the method mentioned in Sharangadhara

Samhitha Eight gm of each of the cleaned, washed,
dried, crushed drugs of root of Vasa, root of
Yashtimadhu, seed of Ela, root of Tikta, and stem bark
Nimba, and fresh Guduchi (outer covering removed)
were taken for the preparation of Kashaya. All the
ingredients were taken in a steel vessel, and 96 ml of
water was added and marked with a measuring scale.
Then, 672 ml of water was added. Then the vessel is
placed over an ignited stove, and the Kashaya is boiled
until it is reduced to 96 ml (up to the marked level).
The Kashaya was filtered into another clean stainless-
steel vessel through a double-layered muslin cloth.
Then the Kashaya was concentrated in a rotary
vacuum evaporator, and the total soluble solid was
collected.

‘=

Fig no 1: Raw drugs of Amruthadi Kashaya

A Fresh stem of Amrutha, B Dried root of Vasa, C Dried root of Yashtimadhu, D Dried root of Tiktha, E
Dried seed of Ela, F Stem bark Pichumantha

The Gas Chromatography-Mass Spectrometry (GC-
MS) analysis: It was conducted in the Central
Instruments Laboratory, CoVAS, Mannuthy using M/S
Shimadzu GC-MS Model Number: QP2010S (Software:
GCMS Solutions) equipped with ELITE-SMS Capillary
column (30 mx 0.25 mm ID, 0.25 um thickness) for
analysis of the chemical composition of methanolic
extract of TSS of Kashaya. One milligram TSS of
Kashaya was dissolved in one millilitre of methanol
and filtered. The column temperature was held at 80°C
for 4 min and then increased to 280°C at the rate of
5°C/min and held at 280°C for 6 min. The injector and
interface temperature were 200°C and 280°C

respectively. The ion source temperature was 200°C.
For GC-MS detection, an electron ionization system
with ionization energy 70 eV was used over a scan
range of 50-500 m/z. Carrier gas was Helium at flow
rate of 1.00 ml/ min in split 1:50 with injection volume
of 1 . Libraries used were NIST 11 & WILEY 8.
RESULT AND DISCUSSION

Figure 2 indicates the GCMS chromatogram
representing the different peaks corresponding to each

molecule present in Amruthadi kashaya and the Table
1 indicates the GCMS profile of Amruthadi Kashaya.
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Fig 2: Shows the GC MS graph of Amruthadi Kashaya

Table 1: The GC MS analysis results of Amruthadi Kashaya indicating the name of the possible compounds,
Retention time, percentage of area, molecular weight

Selected compound Name RT Area % Mol Wt
Spiro [2,4] hepta-4,6-diene 4.48 2.10 92
1,3,5-Cycloheptatriene 4.48 2.10 92
Toluene 4.48 2.10 92
Cyclobutene, 2-propenylidene 4.48 2.10 92
Spiro [3.3] hepta-1,5-diene 4.48 2.10 92
a-Terpineol 8.54 0.17 154
L-a-Terpineol 8.54 0.17 154
5,7-Octadien-2-0l, 2,6-dimethy]l 8.54 0.17 154
Methyl 8-methyl-nonanoate 10.04 0.99 186
Decanoic acid, methyl ester 10.04 0.99 186
Methyl 8-methyl-decanoate 10.04 0.99 200
Undecanoic acid, 2-methyl 10.04 0.99 200
Cyclopentane undecanoic acid, methyl ester 10.04 0.99 268
3-Cyclohexene-1-methanol, 3, a,4-trimethyl-, acetate 10.48 16.04 196
[sobutyl 2-(4-methylcyclohex-3-enyl) propan-2-yl carbonate 10.48 16.04 254
Bicyclo[3.1.0]hexane, 6-isopropylidene-1-methyl- 10.48 16.04 136
2-Methylbicyclo [4.3.0] non-1(6)-ene 10.48 16.04 136
3-Cyclohexene-1-methanethiol, a, 3,4-trimethyl- 10.48 16.04 170
Propane, 2,2-bis(methylthio) 11.66 6.67 136
Silane, (2-methoxyethyl) trimethyl 11.66 6.67 132
1-(1-Propen-1-yl)-2-(2-thiopent-3-yl) disulfide 11.66 6.67 194
L-5-Propylthiomethylhydantoin 11.66 6.67 188
Methanethioamide, N, N-dimethyl- 11.66 6.67 89
Butylated Hydroxytoluene 12.49 0.13 220
Ethanone,1-(5,6,7,8-tetrahydro-2,8,8-trimethyl-4H-cyclohepta 12.49 0.13 220
[b]furan-5-yl1)
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Phenol, 4,6-di(1,1-dimethylethyl)-2-methyl- 12.49 0.13 220
4,6-di-tert-Butyl-m-cresol 12.49 0.13 220
Spiro [5.5] undec-2-ene, 3,7,7-trimethyl-11-methylene-, (-)- 12.57 0.16 204
a-Bisabolene 12.57 0.16 204
1H-Benzocycloheptene,2,4a,5,6,7,8,9,9a-octahydro-3,5,5- 12.57 0.16 204
trimethyl-9-methylene-, (4aS-cis)

Guaia-1(10),11-diene 12.57 0.16 204
Undecanoic acid, methyl ester 12.64 3.22 200
1,6,10-Dodecatrien-3-0l, 3,7,11-trimethyl-, (E)- 13.17 0.25 222
Nerolidyl acetate 13.17 0.25 264
Diethyl Phthalate 13.53 52.43 222
Methyl myristoleate 14.91 0.24 240
Methyl tetradecanoate 15.03 5.82 242
Ethyl iso-allocholate 16.14 0.18 436
9-Hexadecenoic acid, methyl ester, (Z) 16.99 0.19 268
7-Hexadecanoic acid, methyl ester (Z) 17.20 8.32 270
Methyl stearate 19.26 0.63 298
trans-13-Octadecenoic acid, methyl ester 18.99 1.75 296
9-Octadecenoic acid (Z) methyl ester 18.99 1.75 296
Tridecanoic acid, methyl ester 17.20 8.32 228
Methyl Z-11-tetradecenoate 1491 0.24 240
Methyl hexadec-9-enoate 16.99 0.19 268
Methyl E-11-hexadecenoate 1491 0.24 240
Z-11-Tetradecenoic acid 1491 0.24 226

Among the bio molecules present a few have
known medicinal activities. a-Terpineol is a
monoterpineol which is known for its antioxidant,
anticancer, anticonvulsant, anti-ulcer, antibacterial,
anti-nociceptive activity, cardiovascular and anti-
hypertensive effect, anticonvulsant and sedative
activity, skin penetrating and enhancing activity,
insecticidal activity®! 7-Hexadecenoic acid methyl
ester, and butylated hydroxytoluene are reported to
have antioxidant activities(10111 Methyl 8 methyl
decanoate, Methyl myristoleate, Methyl Z-11-
tetradecenoate, Methyl tetradecanoate, Methyl
hexadec-9-enoate, Methyl E 11-hexadecenoate have
Catechol-0-Methyltransferase-Inhibitor, Methyl-
Guanidine-Inhibitor, Methyl-Donor activities. Methyl 8-
methyl-nonanoate have antimicrobial and anti-
inflammatory activity [12] catechol-O-methyltransferase
-inhibitor, methyl-guanidine-inhibitor, methyl-donor
activities. [131

Researchers reported that Methyl stearate to
have anti-inflammatory, nematicidal, anti-nociceptive,
antioxidant, intestinal lipid metabolism regulation and
anti-fungal activities[!314l and also have catechol-O-

methyltransferase-inhibitor,
inhibitor, methyl-donor activities[9l.
9-Octadecenoic acid (Z) methyl ester and Trans

methyl-guanidine-

-13-octadeconoicacid methyl ester have anti-
inflammatory, anti-androgenic, cancer preventive,
dermatitigenic, hypocholesterolemic, 5-alpha

reductase inhibitor, anemiagenic, insectifuge activityl?l.
Tridecanoic acid methyl ester has proven anti-enteric
activity and anti-bacterial activity [15]. Nerolidyl acetate
also known as Nerolidol has antimicrobial, anti-
parasitic, antibiofilm, antioxidant, antinociceptive,
anti-inflammatory, antiulcer, skin  penetration
enhancer, insect repellent and anticancer properties
[16l. Decanoic acid, methyl ester has antibacterialll7l and
Undecanoic acid 2 methyl has antifungal activity(18l.
Cyclopentane undecanoic acid methyl ester has
antioxidant and antibacterial activity[!9.  L-5-
Propylthiomethylhydantoin ~ has  5-lipoxygenase-
inhibitor, antitumor (Liver) lipase-inhibitor,
lipoxygenase-inhibitor, inhibit 12-lipoxygenase, anti-
LDL activityl®l. 1H-Benzocyclo-heptene, 2,4a,5,6,7,8,9,9
a-octahydro-3,5,5-trimethyl-9-methylene-, (4aS-cis) is
a diterpenoid has proven antioxidant activityl20l and
also has hemagglutinator, hepatoprotective, hepato-
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regenerative,  hepatotonic, hypercholesterolemic,
hypolipidemic, hydrochole-rectic, hydrogen-peroxide-
inhibitor activityl®. Z-11-Tetradecenoic acid increase
zinc bioavailibility®l. The study formulation Amruthadi
kashaya is endowed with various medicinal properties
maybe due to the presence of all these compounds
described.

CONCLUSION

The presence of some significant biomolecules
in Amruthadi Kashaya, as shown by the GC MS analysis,
suggests that the therapeutic activity may be due to
these biomolecules. The combined action of these
biomolecules results in the therapeutic actions of the
formulation. For a better knowledge of the therapeutic
activity of this formulation higher sophisticated
methods of analysis and clinical studies are needed.
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