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ABSTRACT

The aim of the research is to analyse to phytocomponent from the acetone extract of Dendrobium moschatum
leaves by GC-MS. GC-MS analysis of acetone extract was done by standard protocol using the equipment
GC–HRMS (IIT Bombay), while the mass spectra of the compounds found in the extract was matched with
the National Institute of Standards and Technology (NIST) library.  The GC-MS analysis provided a variety
of peaks determining the presence of different compounds in acetone  extracts of Dendrobium moschatum
namely coumarin, oxalic acid, palmitin, dihydrocoumarin, 2,4-dimethyl-2-pentanol, sulfurous, 2-
benzedicarboxylic acid, bis (2-methylpropyl) ester, 1-iodo-2-methylnonane, palmitic acid. Qualitative
phytochemical screening of the acetone extract of the leaves revealed the presence of many compounds
such as flavonoids, tannins, saponins, alkaloids, glycosides, steroids and phenols. These findings support
the traditional use of Dendrobium moschatum in various disorders.
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Introduction

The family Orchidaceae forms one of world’s larg-
est Monocotyledonous flowering plants of an-
giosperms. Orchids are the most beautiful creation
of the nature, as they have diverse shapes, forms
and colours, they are considered to be the most
highly evolved in floral specialization. In India, the
family is represented by 1200sp. 170 genera (Sathish
Kumar and Monilal, 1994). North east India is
known to be an Orchid hotspot with nearly 72% of
the total orchids found in India which are reported
from this region (Barua, 2001). Orchids are com-
monly known for their ornamental value but many
orchids are used as traditional medicine for the
treatment of several ailments. ‘Shihu’, i.e the dried
or fresh stems of several Dendrobium species
(Orchidaceae), is widely used in traditional Chinese
and folk medicines as tonic for the treatment of vari-

ous diseases, such as chronic atrophic gastritis, dia-
betes, skin aging and cardiovascular diseases (Hu et
al., 2012). Chinese Materia Medica stated that
Dendrobium nobile is used in freshly cut wounds for
healing (Sahaya et al., 2012). Dendrobium species
(orchidaceae), locally known as “Shihu” in China;
which is widely distributed throughout Asia, Eu-
rope and Australia by more than 1100 species. There
are 74 species and 2 variations of Dendrobium plants
found in China and about 30 species of them are
used in traditional or folk medicine for anti-pyretic,
eyes-benefiting, immunemodulatory purposes,
etc(Commission of Chinese Pharmacopoeia, 2005).
Dendrobium moschatum is commonly known as
musk orchid or musky smelling Dendrobium, it is a
native species to Himalayan region. The present re-
search was carried out to determine the possible
phytochemical components present in the leaf ex-
tract of Dendrobium moschatum with the aid of GC-
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MS Technique.

Materials and Methods

Collection of the plant material

The leaves of Dendrobium moschatum were collected
in March 2019 from plant conservation and propa-
gation centre, Doomdooma, Assam, India. The plant
was identified and authenticated at Department of
Life Sciences, Dibrugarh University, Dibrugah,
Assam, India.

Preparation of plant sample

The plant material (leaves) of Dendrobium
moschatum was collected, healthy leaves were se-
lected, washed, crushed by hand and was shade
dried on the laboratory for 7 days. The dried leaves
were ground into coarse powder using electric
grinder. The coarse powder plant materials was
dried and stored in air tight bottle for chemical
analysis. 20g of the powdered plant sample was
soaked in 200 mL of acetone for 24 hours, thereafter
it was filtered using Whatmann No 1 filter paper of
185 mm size. The acetone extract was dried on wa-
ter bath at 60 °C. GC-MS analysis of the dried ac-
etone extract was further carried out.

Identification of components

Interpretation on mass spectrum GC-MS was con-
ducted using the database of National Institute
Standard and Technology (NIST) having more than
62,000 patterns. The spectrum of the unknown com-
ponent was compared with the spectrum of the
known components stored in the NIST library. The
name, molecular weight and structure of the com-
ponents of the test materials were ascertained. The
biological activities listed are based on Dr. Duke’s
Phytochemical and Ethno-botanical Databases by
Dr. Jim Duke of the Agricultural Research Service/
USDA.

GC-MS analysis

The extract was dissolved in ethanol and mixture of
solvents and then subjected to GC-MS analysis.
Mixture of solvents involved toluene, chloroform,
ethanol and ethyl acetate. The GC-MS of sample
was carried out in Sophisticated Analytical Instru-
ment Facility (SAIF), IIT Bombay, Powai, Mumbai.
Agilent 7890 instrument for GC and Joel Accu TOF
GCV instrument for MS were used. The inert gas

helium (99.999%) was used as carrier gas with the
flow rate of 1 mL/min. HP5 column with specifica-
tion length 30 mm, internal diameter 0.32 mm, film
of 0.25 mm and temperature limit -60 °C to 325 °C
(350 °C) was used. The total run time of GC was 35
minutes. The oven temperature raise from 70 °C
upto 280 °C with the rate of 8 °C per min rise in tem-
perature. The sample size of 4µL was injected
through the injector. The MS was taken at 70eV. The
identification of compounds was done by compar-
ing the spectrum of unknown compounds with the
spectrum of known compounds in their library and
the name, molecular weight and structure were
probably determined.

Results

The GC-MS analysis of Dendrobium moschatum
leaves revealed the presence of sixteen
phytocomponents. The identified phytocomponents
possess many biological properties such as antioxi-
dant activity, antimicrobial activity, anti-inflamma-
tory activity, anticancer activity and anti HIV activ-
ity. The name of the compound, retention time (RT),
molecular formula, molecular weight (MW) and
concentration (%) are shown in Table 1. Biological
activities of  the phytocomponents are represented
in Table 2. The GC chromatogram of the leaf extract
is presented in Fig. 1. The prevailing compounds
were 2-Pentanol, 2,4-dimethyl, 2- Pentanone,4-hy-
droxy-4-methyl, 2H-1-Benzopyran-2-one, 3,4-
dihydro, Coumarin, 1-Iodo-2-methylnonane, 1-
Iodo-2-methylundecane, 1,2-Benzenedicarboxylic
acid, bis(2-methylpropyl)ester, Oxalic acid,allyl
nonyl ester, Sulfurous acid, dodecyl 2-propyl ester,
n-Hexadecanoic acid, Sulfurous acid, 2-ethylhexyl
nonyl ester, Hexadecanoic acid, 2-hydroxy-1-
(hydroxymethyl) ethyl ester, Oxalic acid, allyl
pentadecyl ester.

Discussion

Plants have an important source of
phytocomponents. They are source of many poten-
tial drugs mainly on traditional and folk medicines.
Recently, the study of the organic compounds and
their activity from plants has increased. More than
7000 different bioactive compounds are considered
be polyphenols (Bravo,1998) and these phenolic
compounds were reported to have many pharmaco-
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Table 1. Phytocomponents identified in the acetone extract of Dendrobium moschatum

Peak Retention Name of the compound Molecular Molecular Peak area
time (min) formula weight (intensity*sec)

1 4.27  2-Pentanol, 2,4-dimethyl C7H16O 116 2890410.94
2 10.45 2- Pentanone,4-hydroxy-4-methyl C6H12O2 116 932284.39
3 14.04 2H-1-Benzopyran-2-one, 3,4-dihydro C9H8O2 148 69524632.49
4 14.99 Coumarin C9H6O2 146 21643965.68
5 16.00 - - 953121.68
6 18.40 1-Iodo-2-methylnonane C10H21I 268 882020.53
7 19.75 1-Iodo-2-methylundecane C12H25I 296 882155.07
9 20.31 1,2-Benzenedicarboxylic acid,bis(2-methylpropyl) C16H22O4 278 2242267.24

ester
9 20.61 Oxalic acid,allyl nonyl ester C14H24O4 256 5689564.75
10 21.33 Cyclopentaneudecanoic acid, methyl ester C17H32O2 268 835613.26
11 22.41 Sulfurous acid, dodecyl 2-propyl ester C15H32O3S 292 3135021.04
12 22.62 n-Hexadecanoic acid C16H32O2 256 1968321.11
13 24.10 Sulfurous acid, 2-ethylhexyl nonyl ester C17H36O3S 320 929153.03
14 25.78 Sulfurous acid, 2-propyl tetradecyl ester C17H36O3S 320.5 1138852.50
15 29.42 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) C19H38O4 330 646473.96

ethyl ester
16 29.73 Oxalic acid, allyl pentadecyl ester C20H36O4 340 4109063.17

Table 2. Biological activity of phytocomponents in the acetone extract of Dendrobium moschatum

Sl. No. Name of the compound Structure Biological activity

1 2-Pentanone,4-hydroxy-4-methyl 17-beta-hydroxysteroid
dehydrogenase-inhibitor,
anticancer activity

2 2H-1-Benzopyran-2-one, Anti-HIV-Integrase
3,4-dihydro

3 Coumarin Treatment of asthma and
lymphedema, anti-
inflamatory, antibacterial,
anticancer, antihypertensive,
antioxidant

4 1-Iodo-2-methylnonane 17-beta-hydroxysteroid
dehydrogenase-
inhibitor, anticancer,
Anti-HIV-Integrase,
antitumor, antibacterial,
antioxidant

5 1-Iodo-2-methylundecane iodothyronine-deiodinase-
inhibitor, antimicrobial

6 1,2-Benzenedicarboxylic acid, Inhibit the production of
bis(2-methylpropyl)ester uric acid

7 Oxalic acid,allyl nonyl ester Inhibit the production of
uric acid
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Table 2. Biological activity of phytocomponents in the acetone extract of Dendrobium moschatum

Sl. No. Name of the compound Structure Biological activity

8 Cyclopentaneundecanoic acid, Inhibit the production of
methyl ester uric acid

9 Sulfurous acid, dodecyl 2-propyl ester Inhibit the production of
uric acid

10 n-Hexadecanoic acid Antioxidant,
hypocholesterolemic
nematicide, pesticide,
anti-androgenic flavor,
hemolytic, 5- Alpha reductase
inhibitor

11 Sulfurous acid, 2-propyl tetradecyl ester Inhibit the production of
uric acid

12 Hexadecanoic acid, 2-hydroxy-1- 17-beta-hydroxysteroid
(hydroxymethyl) ethyl ester dehydrogenase-inhibitor,

breast cancer,prostrate cancer

Source: Duke’s Phytochemical and ethno- botanical database

Fig. 1. GC-MS chromatogram of acetone extract of Dendrobium moschatum leaves

logical properties (e.g. anticarcinogenic and antimi-
crobial activities) (Kono et al., 1995; Esposito et al.,
2002; Ouslatia et al., 2012). Fatty acids such as palm-
itic acid and 1 phthalate derivative are alkaloids
which have activities such as antimicrobial (McGaw
et al., 2002).

In the present study, the GCMS analysis of ac-
etone extract of leaves of Dendrobium moschatum
showed the presence of various components and
these components have been shown to possess anti-
oxidant, wound healing, antimicrobial and anti-in-

flammatory activity. The leaves of Dendrobium
moschatum contains fatty acids namely palmitic acid
and 1 phthalate which are alkaloids and have me-
dicinal properties. Coumarin derivatives are
used as an anti-HIV agents. Diisobutyl phthalate,
Allyl nonyl oxalate, Methyl dihydrodnocarpate,
Sulfurous acid, dodecyl 2-propyl ester, Sulfurous
acid, 2-propyl tetradecyl ester  inhibit the produc-
tion of uric acid in human body. The antioxidant ac-
tivity due to the presence of phytocomponents like
n-Hexadecanoic acid, 1-Iodo-2-methylnonane
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which might be helpful in preventing or slowing the
progress of various oxidative stress related diseases.
These were accomplished as reverse transcriptase
inhibitors, protease inhibitor, and integrase inhibi-
tors (Kostova et al. 2006). The leaves and stems of a
number of Dendrobium species (orchidceae) are
used as health foods and nutrients (Bao, Shun and
Chen, 2001). Previous studies have led to isolation
of a series of diverse compounds like alkaloids,
flurenones, sesquiterpenoids, bibenzyls and
phenanthrene were found to possess antitumor and
antimutagenic activities (Chen et al., 1994; Fan et al.,
2001)

Conclusion

The present study revealed the presence of many
important phytocomponents in the leaf extracts. The
plant can be a source material to herbal drug indus-
try. Plant derived phytocomponents have signifi-
cant contribution to human health and that can be
used for the development of therapeutic
phytomedicines for the therapy and treatments.
This type of GC-MS analysis is the first step towards
understanding the nature of active principles in this
medicinal plant and this type of study will be help-
ful for further detailed study.

Acknowledgement

The authors are highly grateful to the Department
Life Sciences, Dibrugarh University, Dibrugarh,
Assam, India for providing necessary facilities and
encouragement.

References

Akpuaka, A., Ekwenchi, M.M., Dashak, D.A. and Dildar,
A. 2013. Biological Activities of Characterized Iso-
lates of n-Hexane Extract of Azadirachta Indica A.
Juss (Neem) Leaves, Nature and Science. 11 (5): 141-
147.

Atanasov, A.G., Waltenberger, B., Pferschy-Wenzig, E.M.,
Linder, T., Wawrosch, C. and Uhrin P. 2015. Discov-
ery and resupply of pharmacologically active plant-
derived natural products: a review. Biotechnol Adv.
3(8) : 1582-614.

Awa, E.P., Ibrahim, S. and Ameh, D.A. 2012. GC/MS
analy- sis and antimicrobial activity of diethyl ether
frac- tion of methanolic extract from the stem bark
of Annona senegalensis. Pers. Int. J. Pharm. Sci. Res.
3 : 4213–4218.

Bao, X.S., Shun, Q. S. and Chen, L.Z. 2001. The medicinal
plants of Dendrobium (Shi –hu) in China, A coloured
atlas, Sanghai; Press of Fudan University and Press
of Sanghai Meidcal University

Barua, I.C. 2001. Orchid flora of Kamrup District, Assam.
Bishen Singh Mahendra Pal Singh, Dehra Dun, In-
dia

Bravo, L. 1998. Polyphenols: chemistry, dietary sources,
metabolism and nutritional significance. Nutr. Rev.
56 : 317-333.

Chen, C. C., Wu, L. G., Ko, F. N. & Teng, C.M. 1994.
Antiplatelet aggregation principles of Dendrobium
loddigesii. Journal of Natural Products, 57(9) 1271-
1274

Christophe Gleye, Alain Laurens, Reynald Hocquemiller,
Olivier Laprevote, Laurent Serani and Andre Cave,
1997. Cohibins A and B, Acetogenins from roots of
Annona muricata. Phytochemistry. 44( 8): 1541 -1545.

Commision of Chinese Pharmacopeia 2005(pp 62-63): Chemi-
cal industry press

Esposito, R, G., Silvio, S., Balick, M.J. Tubaro, A., Arvigo,
R. and Pizza, C. 2002. Screening of the tropical
antiinflamammatory activity of some Central
American Plants. Journal of Ethnopharmacology. 81 (2):
211-215.

Fan, C.Q., Wang, W., Wang, Y.P., Qin, G. W. & Zhao, W.
M. 2001. Chemical  constituents from Dendrobium
densiflorum.  Phytochemistry, 57(8) 1255- 1258

Grover, N. and Patni, V. 2013. Phytochemical characteriza-
tion using various solvent extracts and GC-MS
analysis of methanolic extract of Woodfordia
fruticosa(L) Kurz. Leaves. Int J Phar & Pharma Sci. 5
(4) : 291- 295.

Hamburger, M. and Hostettmann, K. 1991. Bioactivity in
plants: the link between phytochemistry and medi-
cine. Phytochemistry. 30 : 3864-3874.

Harborne, JB. 1986. Plant flavonoids in biology and medi-
cine: Biochemical pharmacological, and structure–
activity relationships. NY, USA: Alan R. Liss. 15–24.

Hu, J., Fan, W., Miao, F.Z. and Zhao, J. 2012. Chemical com-
pounds of Dendrobium chrysotoxum. Chinese Jour-
nal of Chemistry. 30 (6) : 1327-1330.

Kono, Y., Shibata, H., Kodama, Y. and Sawa, Y. 1995. The
suppression of the N-nitrosating reaction by chloro-
genic acid. Biochem. J. 312 : 947-953,

Kostova, I., Raleva, S., Genova, P. and Argirova, R. 2006.
Structure, activity relationships of synthetic
coumarins as HIV inhibitors. Bioinorg Chem Appl.
2006; 68274.

Kumar S. and Manilal, K. S. 1994. Catalogue of Indian Or-
chids. Bishen Singh Mahendra Pal Singh, Dehra Dun,
India

M Liu, R.H. 2004. Potential synergy of phytochemicals in
cancer prevention: Mechanism of action. Journal of
Nutrition. 134 (12) : 3479–3485.

Majumder, P.L. and Sen, R.C. 1987a. Moscatilin, a bibenzyl



S220 Eco. Env. & Cons. 26 (November Suppl. Issue) : 2020

derivative from the orchid Dendrobium moscatum.
Phytochemistry. 26: 2121–2124.

Majumder, P.L. and Sen, R.C. 1987b. Structure of
moscatin— a new phenanthrene derivative from the
orchid Dendrobium moscatum. Indian Journal of
Chemistry. 26B: 18–20.

Majumder, P.L. and Pal, S. 1993. Cumulatin and tristin,
two bibenzyl derivatives from the orchids
Dendrobium cumulatum and Bulbophyllum
triste.Phytochemistry. 32 : 1561–1565.

Mathekaga, A.D. and Meyer, J.J.M. 1998. Antibacterial ac-
tivity of South African Helichrysum species. South Afr
J Bot. 64: 293-5.

McGaw L. J., Jager A.K., Staden V. J. 2002 Antibacterial
effects of fatty acids and related compounds from
plants South African journal of botany 68(4), 417-423

Nagananda, G. S., Nalini, S. and Rajath, S. 2013. Phy-
tochemical evaluation and in vitro free radical scav-
enging activity and cold and hot successive
pseudobulb extracts of medicinally important or-
chid Flickingeria nodosa (Dalz) Scidenf. J. Med. Sci.
2-8.

Nervosa (Wight & arn.) 2014. Decne. Ex Moq.
(Periplocaceae). World Journal of Pharmacy and Phar-
maceutical Sciences. 3(4) : 1044-1059.

Oueslatia S, Trabelsi N, Boulaaba M, Abdeliiy C, Ksouria
R. 2012. Evaluation of antioxidant activities of the

edible and medicinal Suaeda species and related
phenolic compounds. Industrial Crops and Products.
36: 513-518

Rajendra Kumar, N., Vasantha, K., Mohan, V.R. 2014. GC-
MS Analysis of Bioactive Components of Tubers of
Ruelliatuberosa L. (Acanthaceae). American Journal of
Phytomedicineand Clinical Therapeutics. 2(2) : 209-216

Roberts, J.K.M. and Xia, J.H. 1995. High-resolution NMR
methods for study of higher plants. Methods Cell Biol.
49 : 245–258.

Sathyaprabha, G., Kumaravel, S., Ruffina, D. and
Praveenkumar, P. 2010. A comparative study on an-
tioxidant, proximate analysis, antimicrobial activity
and phytochemical analysis of Aloe vera and Cissus
quadrangularis by GC-MS. J Pharma Res. 3 : 2970-2973.

Sahaya Shibu, B., Chitra Devi, B., Sarmad Moin and Servin
Wesley, P. 2012 In vitro Regeneration of Coelogyne
stricta direct somatic embryogenesis. Journal of Tropi-
cal Medicinal Plants 13 (2).

Sahaya Shibu, B., Chitra Devi, B., Sarmad Moin and Servin
Wesley, P. 2013. Evaluation of bioactive potential of
Coelogyne nervosa A. rich- an endemic medicinal of
Western Ghats, India. Asian Journal of Pharmaceuti-
cal and Clinical Research. 6 : 114-118.

Zhang, X., Xu, J.K., Wang, N.L., Li, Y.B. and Yao, X.S. 2008.
Antioxidant phenanthrenes and lignans from
Dendrobium nobile. Journal of Chinese Pharmaceutical
Sciences. 17(4) : 314-318.


