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Introduction 
Purity testing and assessment of natural or 

synthetic biologically active substance is the most prime 
aspect of studying the chemical analysis in 
pharmaceutical preparations (1). In any such type of 
compound, chromatographic methods are an excellent 
tool for the analysis of bioactive compounds present in 
them. Systematic assessment of the qualitative and 
quantitative compositions in a compound is done by 
both planar techniques, as well as high-performance 
liquid chromatography and gas chromatography. In 
recent years, in both routine analysis and in research 
centers chromatographic techniques have become more 
popular (2). In recent research aspects of Ayurveda, 
analysis always requires fast, highly efficient, and 
reliable methods. Low efficiency and sensitivity, and 
nonspecific interactions in the analyzes used in our 
routine clinical applications cause the reliability of these 
techniques to decrease. As a result, more specific 
analyzes should be preferred today than traditional 
methods (3). GC-MS method used for the analysis of 

the obtained extracts can be an interesting tool for 
testing the amount of some active principles in herbs 
used in cosmetics, drugs, the pharmaceutical or food 
industry, environmental and forensic applications (4). It 
combines two analytical techniques into a single 
method of analyzing mixtures of chemical compounds. 
This study includes two techniques where the 
components is separated by Gas chromatography and 
the mass spectroscopy does the analysis of the active 
component. As a part of such analytical techniques, 
Dashamoolakayu treyam Kvatha Churna is subjected to 
GC-MS to understand their bioactive compounds. 

Material and methods 
Dashamoolakatu Treyam Kvatha Churna(5):  
This Kvatha Churna (decoction powder) is mentioned 
in the Ayurvedic Formulary of India (6) (AFI) under 
Kvatha Churna – 4:9 whereas 4 denotes the Kvatha 
Churna reference and 9 reference for Dashamoolakatu 
treyam Kvatha (Table No:1). 

Dashamoolakatu treyam Kvatha is an ayurvedic 
formulation used for treatment of Shwasa (asthma), 
Kasa (cough) caused due to Vata dosha, subsides the 
pain in Parshva (sides/flank), Prishta (back), Trika 
(sacral region) and Murdha (head) immediately. 

The medicinal aspects of each plant constituent 
of Dashamoolakatu treyam Kvatha churna ingredients 
is given in Table 1,2. 
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Table 1: Showing the Ingredients of Dashamoolakatu Treyam Kvatha Churna 

  
Table 6: Showing the medicinal aspects of each plant constituent of Dashamoolakatu treyam Kvatha churna 

GCMS Introduction 
The present study envisages finding the active 

biomolecules present in Dashamoolakatu treyam 
Kvatha Churna by GC-MS analysis and tries to 
understand the medicinal efficacy of this drug due to 
these bio molecules. It is assumed that during the 
processing of this drug the chemical constituent that 
contributed various phytochemicals must have 
interacted to produce the biomolecules as observed by 
GC MS analysis. 

Plant material 
All the ingredients of Dashamoolakatu treyam 

Kvatha Churna were purchased from authorized 
Ayurveda shop at Kanyakumari and was identified by 
expert botanist from Tamil Nadu Agricultural 
University, Coimbatore (letter dated 2/01/2022). All the 
ingredients were dried in shade, coarsely powdered, and 
stored for future reference.  

Preparation of Extracts 
1g of sample was extracted with 10mL of 

methanol and was filtered through a syringe filter 
(Nylon 13 mm 0.2um) and injected to GCMS. 

GC-MS analysis 
GC-MS analysis was performed on the 

Instrument Model -7890 A GC 5975C TAD Series Gas 
Chromatograph/Mass Selective Detector (GC/MSD) 
with the Triple-Axis High Energy Diode (HED) 
Electron Multiplier (EM) Detector. Column - DB 5MS 
30 m x 0.250mm Diameter x 0.25 Micro Meter 
Thickness. Analysis was performed by injecting 1 µL of 
the sample with a split ratio of 100:1. Helium gas 
(99.9995%) was used as the carrier gas at a flow rate of 
1  mL/min. The analysis was performed in the EI 
(electron impact) mode with 70 eV of ionization energy. 
The injector temperature was maintained at 280°C 
(constant). The column oven temperature program is 
[Table-2]. 

S. No. Ingredients Part used Quantity
1 Bilwa (Aegle marmelos, Linn.) Root/stem bark 1 part
2 Syonaka (Oroxylum indicum Linn) Root/stem bark 1 part
3 Gambhari (Gmelina arborea Roxb) Root/stem bark 1 part
4 Patala (Stereospermum suaveolens Roxb.) Root/stem bark 1 part
5 Agnimantha (Premna integrifolia Linn.) Root/stem bark 1 part
6 Salaparni (Desmodium gangeticum DC) Plant (whole) 1 part
7 Prsniparni (Uraria picta (Jacq.)) Plant (whole) 1 part
8 Brhati (Solanum indicum Linn) Plant (whole) 1 part
9 Kantakari (Solanum xanthocarpum Schradt.Wendl) Plant (whole) 1 part
10 Goksura (Tribulus terrestris) Plant (whole) 1 part
11 Sunthi (Zingiber officinale Roxb) Rhizome 1 part
12 Marica (Piper nigrum Linn) fruit 1 part
13 Pippali (Piper longum Linn.) fruit 1 part
14 Vasa (Adhathoda vasica Nees.) root 1 part

S.No. Ingredients Action
1 Bilwa (Aegle marmelos, Linn.) Antihistamine activity(7), Immunomodulatory activity(8), Anti-inflammatory 

activity(9).
2 Syonaka (Oroxylum indicum Linn) Anti-Allergic, Anti-asthmatic Effect(10,11)
3 Gambhari (Gmelina arborea Roxb) Immuno-stimulant activity (12) Immuno-modulatory activity (13).
4 Patala (Stereospermum suaveolens Roxb.) Anti-inflammatory activity (14).
5 Agnimantha  (Premna integrifolia Linn.) Antihistaminic, anti-kinin, COX-inhibitory and antioxidant action (15,16).
6 Salaparni (Desmodium gangeticum DC) Anti-inflammatory activity (17,18,19,20)
7 Prsniparni (Uraria picta (Jacq.)) Anti-inflammatory activities (21,22,23,24,25,26)
8 Brhati  (Solanum indicum Linn) Anti-histamine and mast cell stabilizing efficiency (27,28), anti-asthmatic 

potentiality (29), bronchodilator effect (30).
9 Kantakari (Solanum xanthocarpum 

Schradt.Wendl)
Anti-allergic properties (31), antihistaminic activity (32,33), smooth muscle 

relaxation (34).
10 Goksura (Tribulus terrestris) Antihistaminic, anti-kinin(35).
11 Sunthi (Zingiber officinale Roxb) Bronchodilator effect(36).
12 Marica  (Piper nigrum Linn) Immune-modulatory activity(37, 38).
13 Pippali  (Piper longum Linn.) Antiasthmatic activity (39), Immunomodulatory action (40).
14 Vasa  (Adhathoda vasica Nees.) Active compound (44) Antiasthmatic, Bronchodilator activity (41) 

Antitussive activity (42), Broncho-dilatory activity (43).
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Table No:2 showing the column oven temperature 

The components of the oil were identified by 
comparison of their mass spectra with those of the 
spectrometer/ mass spectral database using NIST library 
(NIST -08 SPECTRAL DATA). The identifications 
were confirmed by comparison of the fragmentation 
pattern and their retention indices with those reported in 
the literature. 

Result of GCMS analysis in Dashamoolakatu treyam 
Kvatha Churna 

Result shows three peaks with R.T mins as 7.689, 
7.964, 8.841 [Table-3] [Figure-1] and the compounds 
are identified are α-Copaene (Tricyclo [4.4.0.02,7] 
dec-3-ene, 1,3-dimethyl- 8- (1-methylethyl)-, 
stereoisomer), Caryophyllene, Caryophyllene oxide 

with peak heights as 17768, 104199, 39458 
respectively. The details of each component are given in 
table [Table-4]. 

Figure No:1 showing the GCMS analysis 

 
  

Table 3: Showing the values in GC-MS analysis 

  
Table 4: Showing the Details of Each Component 

  

Oven Rate °C/min Value °C/min Hold time
Initial 60 2

Ramp 1 25 240 5
Ramp 2 35 280 30

Peak 
#

R.T 
min

First  
scan

Max 
scan

Last 
scan

PK 
TY

Peak 
height

Corr. 
area

Corr. 
%max.

% of  
total

1 7.689 532 535 538 rBV4 17768 23036 16.57% 9.127%
2 7.964 562 567 575 rBV2 104199 139020 100.00% 55.082%
3 8.841 662 669 675 rBV8 39458 90331 64.98% 35.791%

S. No Compound 
Name

Molecular 
Formula

Molecular 
weight

10 largest 
peaks Synonyms

1.(a) Copaene C15H24 204

161 999 | 119 
938 | 105 900 | 

93 507 | 41 
308 | 91 308 | 
92 256 | 81 

254 | 120 232 | 
204 199 |

Tricyclo [4.4.0.02,7] dec-3-ene, 1,3-dimethyl- 8- (1-
methylethyl)-, stereoisomer, α-Copaene, 

Tricyclo[4.4.0.02,7]dec-3-ene, 8-isopropyl-1,3-dimethyl-, 
(1R,2S,6S,7S,8S)-(-)- 

Copaen, Tricyclo[4.4.0.0(2,7)]dec-3-ene, 1,3-dimethyl-8-(1-
methylethyl)-, st 

Aglaiene, Tricyclo[4.4.0.0(2,7)]dec-3-ene, 8-isopropyl-1,3-
dimethyl-

1.(b)

Naphthalene, 
1,2,3,4,4a,7-

hexahydro-1,6-
dimethyl-4-(1-
methylethyl)-

C15H24 204

119 999 | 105 
996 | 41 622 | 
161 449 | 91 
384 | 55 312 | 
92 265 | 120 
241 | 27 238 | 

121 232 |

4-Isopropyl-1,6-dimethyl-1,2,3,4,4a,7-
hexahydronaphthalene, 4-Isopropyl-1,6-

dimethyl-1,2,3,4,4a,7-hexahydronaphthalene

2 Caryophyllene C15H24 204

41 999 | 69 
976 | 93 937 | 
133 646 | 79 
614 | 91 551 | 
55 432 | 81 

389 | 107 389 | 
105 372 |

Bicyclo[7.2.0]undec-4-ene, 4,11,11-trimethyl-8-methylene-, 
[1R-(1R*,4E,9S*)]- 

L-Caryophyllene 
Bicyclo(7.2.0)undec-4-ene, methylene-4,11,11-trimethyl-, 

(E)-(1R,9S)-(-)-. Caryophyllene , α + β mixt. 
Methylene-4,11,11-(trimethyl)bicyclo(7.2.0)undec-4-ene 
4,11,11-Trimethyl-8-methylenebicyclo[7.2.0]undec-4-ene

3 Caryophyllene 
oxide C15H24O 220

43 999 | 41 
927 | 79 885 | 
93 661 | 91 

573 | 95 420 | 
69 407 | 55 

393 | 67 377 | 
81 373 | 

5-

Oxatricyclo[8.2.0.0(4,6)-]dodecane, 4,12,12-trimethyl-9-
methylene-, [1R-(1R*,4R*,6R*,10S*)]-, 

Caryophylene oxide, Caryophyllene epoxide, (-)-β-
Caryophyllene epoxide, β-Caryophyllene oxide, 

Epoxycaryophyllene
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Structure of Active Compounds 
Figure 2: Structure of Active compound- Copaene 

 
Figure 3: Structure of Active compound- Naphthalene 

 
Figure 4: Structure of Active compound- 

Caryophyllene 

 
Figure 5: Structure of Active compound- 

Caryophyllene oxide 

 

Discussion 
Volatile components in Dashamoolakatu treyam 

K v a t h a C h u r n a a r e i s o l a t e d t h r o u g h G a s 
Chromatography and are identified based on their mass 
using Mass Spectrometry. Thus, GC-MS provides 
improved sample identification and increased sensitivity 
that helps in understanding the medicinal value of given 
formulation (Table No:5).  

Copaene (Figure 2) 
Cytotoxic, genotoxic/antigenotoxic and 

antioxidant/oxidant activity of copaene (COP), a plant-
derived tricyclic sesquiterpene, on human lymphocyte 
cultures was investigated and it has been reported for 
the first time that copaene is not genotoxic and it 
increases the antioxidant capacity in human lymphocyte 
cultures (45). Also, copaene derivatives are used in 
treating wide range of respiratory system infections. 
Valuable compounds including, α-copaene, β-element, 
tetradecane, E-caryophyllene (46). α-copaene of Manna 
gum leaves are used for the management of acute and 
chronic infectious and inflammatory diseases (47).  

Naphthalene (Figure 3) 
Naphthalene, a cytotoxic moiety, is an 

extensively explored aromatic conjugated system with 
applications in various pathophysiological conditions 
viz anti-inflammatory, anti-viral, anti-tubercular, anti-
hypertensive, anti-diabetic, anti-neurodegenerative, 
antipsychotic, anticonvulsant, antidepressant. 
Naphthalene-containing phytoconstituents include 
podophyllotoxins, bis-ANS 82, Rifampicin etc(48). 
These major compounds have cytotoxic, antioxidant, 
antitumor antiangiogenic (49,50), cytotoxicity (51,52), 
cholesterol-lowering activity (53). 2-Naphthalene 
methanol, decahydro-. alpha.,. alpha., 4a-trimethyl- 8-
methylene-, [2R-(2. alpha., 4a. alpha., 8a. beta.))- has a 
high value in the application of medicine, reduction of 
cough and phlegm, detoxification and diuretic and other 
effects. 

Beta-caryophyllene (Figure 4) 
BCP was found to ameliorate pulmonary 

inflammation in a mice model pulmonary inflammation 
by suppressing neutrophil accumulation, suppressing 
CXCL1/KC, LTB4, IL-12 and mediating the CB2R 
activation (54). BCP produced antispasmodic effects on 
the isolated tracheal smooth muscle of rats by inhibiting 
voltage-dependent L-type Ca2+ channels and a balance 
between relaxant and constrictor prostanoids exerted by 
BCP suggested that it may be useful in asthma-like 
conditions (55). Based on its therapeutic mechanisms, 
pharmacological potential and molecular properties of 
BCP, it can be considered as an effective drug in 
treating and in preventing the triad of infection, 
immunity, and inflammation (56). Other than anti-
inflammatory actions, the possess analgesic, antipyretic, 
and platelet-inhibitory actions by inhibiting the 
production of prostaglandin (57). Beta caryophyllene 
compound are used in the management of acute and 
chronic infectious and inflammatory diseases of the 
upper airways (47). 

Beta Caryophyllene and Caryophyllene Oxide 
(Figure 5) 

Beta caryophyllene and caryophyllene oxide, 
isolated from Aegle marmelos, as the potent anti-
inflammatory agents against lymphoma and 
neuroblastoma cells (58). Thyme (Thymus serpyllum 
L.) is used in the therapy of cold diseases to increase 
bronchial secretion and to hasten phlegm secretion; it 
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also has disinfecting properties. Coltsfoot (Tussilago 
farfara L.) leaves are used as an expectorant and 

emollient (47). Caryophyllene oxide has Analgesic and 
anti-inflammatory activity (59).  

Table 5: Showing the medicinal value of each compound 

  
Conclusion 

GC MS analysis of the present study is shown by 
the retention time, peak values of the possible 
compounds, names of the compounds, and their 
reported medicinal roles. These identified compounds 
with the studied medicinal properties make the 
formulation very effective. Thus, this study indicates 
the scientific validation of Dashamoolakatu treyam 
Kvatha Churna as a potent medicine as claimed by 
ayurvedic literature and practice.    
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