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ABSTRACT
Orchids have been used in various traditional medicinal systems for their potential therapeutic properties. Dendrobium anceps Sw. is an

important medicinal orchid used to treat various diseases. The primary objective of this study is to analyze the phytochemical profile and conduct
GC-MS analysis on different solvent extracts derived from D. anceps. The shade-dried leaf powder was subjected to cold extraction using n-hexane,
acetone, ethyl acetate, and methanol as solvents. Qualitative phytochemical screening was then performed on the resulting crude leaf extracts,
following established standard protocols, to identify various phytocompounds. Following this, the methanol and ethyl acetate leaf extracts of D.
anceps were subjected to GC-MS analysis. The results of the qualitative phytochemical screening indicated that the methanol leaf extract of D.
anceps exhibited the presence of phytochemicals such as proteins, carbohydrates, alkaloids, flavonoids, phenols, saponins, steroids, tannins, and
terpenoids. Further, GC-MS analysis of ethyl acetate and methanol leaf extracts showed 33 different phytochemical compounds (18 in ethyl acetate
and 15 in methanol leaf extracts). The major compounds recorded in ethyl acetate leaf extract are oleic acid, phytol, hexadecanoic acid methyl ester,
2H-1-Benzopyran-4,7-diol, 3,4-dihydro-2-phenyl-. Compounds such as oleic acid, flavone, thujopsene, bicyclo[7.7.0]hexadec-1[9]-ene, 1-eicosene,
and 1-docosene were identified in both the leaf extracts. The findings of the present study conclude that the phytocompounds identified in these leaf
extracts possess several biological activities such as antioxidant, anticancer, anti-inflammatory, and antimicrobial properties. Further research on
this plant has the potential to unveil novel bioactive compounds that can be utilized in the development of pharmaceuticals for various health

conditions, thereby reducing our reliance on synthetic drugs.
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INTRODUCTION

Plants have been used in traditional medicine systems for
thousands of years, serving as the cornerstone of healing practices in
various cultures. This historical knowledge and experience form the
basis for much of modern medicine.Many drugs and medicines used
in modern healthcare are directly or indirectly derived from plants.
Plant-based compounds have been the basis for developing a wide
range of pharmaceuticals, including pain relievers, antibiotics, and

anticancer agents -4, The importance of plant-derived drugs is
multifaceted, encompassing their historical efficacy, role in drug
discovery, cultural significance, accessibility, and potential to address
a wide spectrum of health conditions while promoting holistic well-
being and sustainability ElIn light of the persistent challenges
presented by the rise of new diseases, the growing threat of antibiotic
resistance, and the demand for treatments that are both effective and
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accessible, plant-derived drugs are gaining greater recognition as a
valuable asset within the realm of healthcare and medicine. Their
adaptability and capacity to address a diverse spectrum of health
issues, combined with their harmonious integration with holistic
healthcare approaches, underscore their heightened relevance and
essential role in the contemporary global healthcare landscape.

Orchids, renowned for their exquisite beauty and
enchanting blossoms, have been revered primarily for their
ornamental allure. Nevertheless, beneath their aesthetic grandeur,
these extraordinary plants conceal a closely guarded treasure trove —
their medicinal potential. The Orchidaceae family boasts an
abundance of bioactive compounds that have been utilized for
centuries in diverse traditional healing practices across the globe -6,
Orchids have a rich history as a source of herbal remedies within
traditional medicine systems 91, Traditional healers and herbalists
have relied on orchids for their medicinal attributes for centuries 1%
11, Various parts of the orchid plant, including the roots, leaves, and
pseudobulbs, have been employed to address a wide range of health
conditions and ailments [1-15],

The genus Dendrobium is remarkably diverse, consisting of
approximately 3,160 species (6. These species exhibit a wide range
of morphological characteristics and are primarily distributed in the
Sino-Himalayan regions 71, Their habitat extends further to include
areas in Australia, New Zealand, and the Pacific Islands [, Within
India, there are around 117 species of this genus [9. Notably,
northeastern India is home to about 88 of these species 9. The
Dendrobium, along with various other orchid genera, holds a
prominent place in the traditional medicinal practices within the
regions where they thrive 24, These orchids are believed to contain
therapeutic properties and have been incorporated into remedies for
addressing various health conditions [?4. Dendrobium anceps, like
numerous orchid species, boasts a longstanding history of application
in traditional medicine, especially within several Southeast Asian
cultures. Although its medicinal qualities have not been as
extensively studied as its ornamental attributes, it is believed to offer
potential health benefits. These potential benefits encompass anti-
inflammatory, analgesic, and antipyretic properties, as well as the
ability to address respiratory issues such as coughs, asthma, and
bronchitis.

Phytochemical studies are a crucial link between traditional
herbal remedies deeply rooted in diverse cultures and modern
science. They validate the therapeutic efficacy of these remedies,
preserving cultural heritage while advancing evidence-based natural
treatments. By revealing the active compounds in medicinal plants,
these studies substantiate traditional remedies and enhance their
integration into mainstream healthcare. Therefore, in view of the
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above background, the present study aims to screen the bioactive
phyto constituents present in the Dendrobium anceps.

MATERIALSAND METHODS
Collection of plant materials
Plant materials of Dendrobium anceps Sw. (Figure 1) were

collected from the forest regions of Darjeeling Himalaya and grown
in the herbal garden of Acharya Nagarjuna University, Guntur India.
The collected plant material was identified by consulting relevant
taxonomic literature %323, A voucher specimen (ANUBH 1503) was
deposited in the herbarium of the Department of Botany and
Microbiology for future reference. During the winter season, fresh
leaves were collected from matured plants and subsequently
subjected to a careful process that included rinsing, cutting into small
pieces, and shade drying for a duration of 35-40 days.

Figure 1: Dendrobium anceps Sw.

o

Preparation of Plant Extract
Following the shade-drying process, the plant material was

finely powdered using an electric blender. The powdered material
was then sieved and carefully stored in airtight glass containers.
Approximately 50 grams of the powdered leaf material was
individually placed in 500 mL of n-hexane, acetone, ethyl acetate,
and methanol. These extractions were conducted through the cold
extraction method, with gentle stirring at room temperature, spanning
48 hours. Subsequently, the extracts were filtered using Whatman
No. 41 filter paper, after which they were transferred to glass jars and
preserved at a temperature of 4°C.

Qualitative Phytochemical Screening of Crude Extracts
The crude extracts derived from the plant material (leaf)

were utilized to perform qualitative analyses of both primary
(carbohydrates and proteins) and secondary metabolites, including
alkaloids, flavonoids, phenols, saponins, steroids, tannins, and
terpenoids. The preliminary phytochemical screening was carried out
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by the standardized protocols [26-281,

Test for carbohydrates (Benedict’s test)
About 5 ml of Benedict's reagent was mixed with a few drops of

plant extract. Later the mixture was boiled and cooled. The formation
of a red-coloured precipitate indicates the presence of carbohydrates.

Test for proteins (Biuret test)
A few ml of plant extract was taken and 1 ml of 40% NaOH solution

and 2 ml of 1% CuSO4 were added. The appearance of violet colour
indicates the presence of proteins.

Test for alkaloids (Dragendorff’s test)
About 5ml of 1% HCI was added to 0.5gm of extract. Later

the mixture was boiled and filtered. To 1 ml of filtrate, 2-3 drops of
Dragendorff’s reagent were added. The formation of reddish-brown
precipitate denotes the presence of alkaloids.

Test for flavonoids (1% AICI; Test)
A few drops of 1% AICls were added to the plant extracts.

The appearance of yellow colour indicates the presence of flavonoids.

Test for phenols (10% FeCl; test)
A few drops of 10% aqueous FeCls solution were added to

the plant extract. The appearance of blue or green colour indicates the
presence of phenols.

Test for saponins (Frothing test)
About 5 ml of distilled water was added to 1 ml of plant

extract and mixed well. The formation of persistent froth indicates
the presence of saponins.

Test for steroids (Liebermann-Burchard test)
About 1 ml of plant extract was dissolved in 1 ml of

chloroform and acetic anhydride. A few drops of concentrated HCI
were added to the above extract. The appearance of a brownish-green
ring at the interface indicates the presence of steroids.

Test for terpenoids (Salkowski test)
A few drops of plant extract were allowed to dissolve in 2

ml of chloroform. Concentrated H2SO4 was added to form a lower
layer. The appearance of reddish-brown colour at the interface
denotes the presence of terpenoids.

Test for tannins (lodine Test)
A few drops of lodine solution were added to 2 ml of plant

extract. The appearance of faint bluish colour indicates the presence
of tannins.

Gas Chromatography-Mass Spectroscopy (GC-MS) Analysis
Gas Chromatography-Mass Spectrometry (GC-MS) is a

powerful analytical technique used to identify and characterize
chemical compounds present in a sample. The methanol and ethyl
acetate leaf extracts of Dendrobium anceps Sw. were subjected to
GC-MS analysis. The plant extract was injected into an HP-5 column
(30 m X 025 mm with 0.25 pm film thickness), Agilent
Technologies 6890 N JEOL GC Mate Il GC-MS model. While
operating the equipment following chromatographic conditions were
employed: helium as the carrier gas, the flow rate of 1 mL/min; the
injector was operated at 200°C and the column oven temperature was
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programmed as 50-250°C at a rate of 10°C/min injection mode.
Following Mass Spectroscopy conditions were used: ionization
voltage of 70 eV; ion source temperature of 250°C; interface
temperature of 250°C; the mass range of 50-600 mass units.

Identification of Phyto-components
The Mass spectrum of GC-MS was interpreted by using the

database of the National Institute of Standard and Technology (NIST)
which has more than 62,000 patterns. The mass spectrum of the
unknown phytocomponents was compared with the spectrum of the
known components stored in the NIST library. After that, the name,
molecular mass, and structure of the phytocomponents derived from
the plant extract were determined.

RESULTSANDDISCUSSION
Preliminary Phytochemical Analysis
The preliminary phytochemical screening of D. anceps

leaves in four different solvent extracts revealed the presence of
various phytochemicals, encompassing primary and secondary
metabolites (Table 1). The methanol leaf extract exhibited the highest
number of compounds, followed by the ethyl acetate and acetone
extracts. Specifically, the methanol leaf extract of D. anceps
exhibited the presence of phytochemicals such as proteins,
carbohydrates, alkaloids, flavonoids, phenols, saponins, steroids,
tannins, and terpenoids. The ethyl acetate leaf extract displayed
similar phytochemicals, except proteins, alkaloids saponins, and
steroids. Meanwhile, the acetone extracts only showed the presence
of carbohydrates and tannins. However, hexane extracts showed no
phytochemicals. Differences in the occurrence of phytochemical
compounds may be due to the differential solubility of the compound
in the solvent used 2%, The use of different solvents for extraction
has revealed variations in the phytochemical composition of D.
anceps leaves. This indicates that the choice of solvent can
significantly influence the types and quantities of compounds
extracted. The presence of flavonoids, phenols, and alkaloids in the
methanol and ethyl acetate extracts is noteworthy, as these
compounds are often associated with potential pharmacological
activities, such as antioxidant, anticancer, and antimicrobial effects
[30-31].

Williams studied the chemical analysis of leaf of 142
species across 75 genera within the Orchidaceae 2. He revealed that
flavone C-glycosides were the most common constituents, present in
53% of the species. Flavonoids are well known for their antioxidant
properties. They can help neutralize harmful free radicals in the body,
which can reduce oxidative stress and lower the risk of chronic
diseases, including cancer, cardiovascular diseases, and
neurodegenerative disorders [53-34],

The genus Dendrobium is rich in alkaloids [°. The
majority of orchid alkaloids are either pyrrolizidine or dendrobine
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type whereas the remaining exhibit many unrelated structures [,
Dendrobiumalkaloids are well known for their pharmacological
activities such as anti-inflammatory, antitumor, anti-diabetic, neuro-
protective, and anti-viral activity 411,

The findings of the present investigation are in line with
earlier workers, where studies have documented the existence of
alkaloids, carbohydrates, coumarins, flavonoids, phenols, steroids,
tannins, and terpenoids within the Dendrobium genus (4245,

Gas Chromatography-Mass Spectroscopy (GC-MS) Analysis of
leaf extracts of D. anceps

ISSN NO. 2320 - 7418

The ethyl acetate leaf extract of D. anceps exhibited a rich
phytochemical profile, with the gas chromatogram revealing the
presence of approximately 18 different phytoconstituents (Figure 2).
Detailed information about these compounds, including their
structures, retention time, molar mass, and peak area percentage is
given in Table 2. Notably, the ethyl acetate leaf extract prominently
featured several major phytoconstituents, including oleic acid (Figure
3), phytol, hexadecanoic acid methyl ester, 2H-1-Benzopyran-4,7-
diol, 3,4-dihydro-2-phenyl-, flavone, 1-Eicosene, 3-Eicosene [E]-,
and 1-Docosene.

Table 1. Phytochemical profile of different solvent extracts of Dendrobium anceps leaf

Phytochemical constituents Test/ Reagents n-hexane | acetone | ethyl acetate | methanol

Carbohydrates Benedict’s Test - + + +
Proteins Biuret Test - - - +
Alkaloids Dragendorff’s Test - - + +
Flavonoids 1% AICI3 Test - - + +

Phenols 10% FeCl3 Test - - + +

Saponins Frothing Test - - - +

Steroids Liebermann-Burchard Test - - - +

Tannins lodine Test - + + +
Terpenoids Salkowski Test - - + +

Note: ‘+’ = Present; ‘=’ = Absent

The methanol leaf extract of D. anceps, as revealed in its
gas chromatogram (Figure 4; Table 3), exhibited the presence of 15
distinct phytochemical compounds. Among these, several prominent
bioactive compounds were identified, including eugenol (Figure 5),
oleic acid, n-hexadecanoic acid, flavone, 1-eicosene, 1-docosene,
cyclotetracosane, quinoxaline, 2-phenyl, and thujopsene-I3.

Compounds such as oleic acid, flavone, thujopsene,
bicyclo[7.7.0]hexadec-1[9]-ene, 1-eicosene, and 1-docosene were
identified in both extracts. The chemical compounds recorded in the
D. anceps leaf extracts possess a variety of biological activities. Oleic
acid was identified in both the ethyl acetate and methanol leaf
extracts of D. anceps. It is a monounsaturated omega-9 fatty acid
(MUFA). The consumption of MUFAs has been linked to several
health benefits, including the reduction of low-density lipoprotein
(LDL) cholesterol levels and potentially an increase in high-density
lipoprotein (HDL) cholesterol 161, This fatty acid is also known for its
hypotensive effects, contributing to a decrease in blood pressure 7],
Furthermore, it has been associated with a reduced risk of breast
cancer 81,

Thujopsene, which was found in both ethyl acetate and
methanol leaf extracts, is a natural sesquiterpene known for its
notable antibacterial and antifungal properties. Several studies 151
have provided evidence of its potential to effectively counter
bacterial and fungal infections. This makes thujopsene a compelling
candidate for various applications related to antimicrobial treatments.

Hexadecanoic acid, methyl ester, has been identified in the
ethyl acetate leaf extract. This compound possesses both antioxidant
and antifungal properties 5,

The n-Hexadecanoic acid, commonly known as palmitic
acid, has been detected in the ethyl acetate leaf extract of D. anceps.
This 16-carbon saturated long-chain fatty acid was also previously
reported in D. aphyllum, D. amoenum, and D. moschatumt*4-45 53,
Furthermore, n-hexadecanoic acid exhibits selective inhibition of
DNA topoisomerase-I, thereby hindering the proliferation of human
fibroblast cells 4. This compound also demonstrates anti-
inflammatory properties and is recognized for its antioxidant,
hypocholesterolemic, and potent mosquito larvicidal activities 55561,

Cyclotetracosane and eugenol, both identified in the
methanol leaf extract of D. anceps, exhibit antioxidant and anticancer
properties. Tetracosane, in particular, demonstrated significant
cytotoxic activity against AGS, MDA-MB-231, HT29, and NIH3T3
cancer cell lines 71, The antioxidant properties of these compounds
are attributed to their ability to scavenge free radicals, thus impeding
or suppressing the chain reaction of oxidation, ultimately delaying or
inhibiting the oxidation process. The antioxidant potential of phenols
and their derivatives is closely linked to their anticancer attributes 5%
59, Furthermore, Carrasco et al. provided additional evidence for the
anticancer effects of eugenol (4-allyl-2-methoxyphenol) and its
synthetic analogues, which were found to hinder the proliferation of
cancer cells [0,
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Table 2. Phytocompounds identified in ethyl acetate leaf extract of D. anceps
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Structure Compound RT Mass Peak Area %
a-Pinene 10.92 136.0000 1.8067
f‘“’f
T
S — Cyclohexanol,2-methyl- 11.57 154.0000 1.7753
= 5-[1-methylethenyl]-
o
Thujopsene-[12] 13.13 204.0000 1.8685
S
- Coumarin-8-ol,7- 13.82 206.0000 2.6288
= o O methoxy-4-methyl-
E =
E Longipinane, [E]- 14.42 206.0000 2.5631
Bicyclo[7.7.0]hexadec- 14.63 220.0000 3.5765
| 115} ene
Flavone 14.88 222.0000 6.3732
[u]
2H-1-Benzopyran-4,7- 15.07 242.0000 8.6228
HO o @ diol, 3,4-dihydro-2-
@ phenyl-
OH
o Hexadecanoic acid, 15.28 270.0000 8.7092
- I methyl ester
a
1-Eicosene 15.92 280.0000 4.9204
e e e e e e 3-Eicosene, [E]- 16.22 280.0000 4.4665
HO Oleic Acid 16.65 282.0000 31.1550
Y
o J_/If
HDW(\/\/\/\K\/\I/ Phytol 17.02 296.0000 8.9179
|
e 1-Docosene 17.85 308.0000 4.0703
T e e
D P e 10,.13-E|c05ad|en0|c 19.38 322.0000 3.0766
g acid, methyl ester
‘ 1-Tetradecene, 2-decyl- 19.68 336.0000 3.3524
\/\/\/\/\)
Z-12-Pentacosene 22.02 350.0000 2.5970
o i i o
| Corynan-16-Carboxylic 25.53 354.0000 2.0819
] In} acid, 19,20-didehydro-
R ' ’
= H @ 17-hydroxy-methyl
HO ester [16R,19E]-
b
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Figure 2: GC-MS chromatogram of ethyl acetate leaf extract of D. anceps
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Figure 4: GC-MS chromatogram of methanol leaf extract of D. anceps
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Table 3. Phytocompounds identified in methanol leaf extract of D. anceps
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Peak Area %
Structure Compound RT Mass
OH
VOA c-Terpineol 10.22 154.0000 2.407
OH
| |
O Eugenol 10.73 164.0000 32,857
/ECE_@\H 2,2’-Bipyridine, 6,6’-dimethyl- | 11.53 184.0000 2.781
M M
I 4-Piperidinone, 1-
@\/ O [ohenylmethyl]-, oxime 12.32 204.0000 2.550
Thujopsene-I3 13.07 204.0000 3.675
@[CN)j/@ Quinoxaline, 2-phenyl- 13.77 206.0000 4.096
3]
: : eBnlgyclo[7.7.O]hexadec-1[9]- 141 220.0000 3.954
@;’3\[(@ Flavone 14.95 222.0000 7.810
T
DM“‘*- PN N e
“K\/\/\ n-Hexadecanoic acid 1522 256.0000 8.809
OH
R T N N N N 1-Eicosene 15.85 280.0000 5.106
HO
)
o s
J_/I Oleic acid 16.98 282.0000 10.614
S TN
1-Docosene 17.78 308.0000 4.633
//_\\,_-/’
K_/\ Cyclotetracosane 19.67 336.0000 4.272
T 1-Hexacosene 22 364.0000 3.5068
U - -
Docosanoic acid, 2-hydroxy-, 25 55 369.0000 2923

/\”MW/\HLU/
H

methyl ester
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The results of the present study confirm the presence of a
diverse array of bioactive compounds in the ethyl acetate and methanol
leaf extracts of D. anceps. These findings provide compelling scientific
validation for the traditional practices of tribal healers who have been
utilizing these leaves as a source of treatment for various ailments. The
identification of bioactive compounds in these leaves paves the way for
further research and potential drug development. These natural
compounds could serve as the foundation for new pharmaceuticals,
leading to innovative treatments.

CONCLUSION
The presence of bioactive compounds

in the ethyl acetate and methanol leaf extracts of D. anceps underscores
the rich potential of these natural resources. These compounds exhibit a
wide array of valuable biological properties, including antibacterial,
antifungal, antiviral, antioxidant, and anticancer activities. These
findings open up avenues for further research and exploration, offering
the prospect of developing novel pharmaceuticals, dietary supplements,
or other applications with potential benefits for human health and the
natural world. However, it is essential to conduct additional studies to
isolate and characterize these compounds in greater detail, uncover
their mechanisms of action, and evaluate their therapeutic potential in
specific contexts.

ACKNOWLEDGEMENT
The author Shaik Noorjahan would like to thank the Head,

Department of Botany, Rayalaseema University, Kurnool, Andhra
Pradesh, India for providing the necessary facilities.

FUNDING
This research received no specific grant from funding agencies

in the public, commercial, or not-for-profit sectors.

REFERENCES

1. Shakya AK, 2016. Medicinal plants: Future source of new
drugs. International Journal of Herbal Medicine, 4(4), Pages- 59-
64. D0i:10.13140/RG.2.1.1395.6085.

2. Mahmood N, Nasir SB, Hefferon K, et al, 2020. Plant-based
drugs and vaccines for COVID-19. Vaccines, 9(1), Pages- 15-
16. Doi: 10.3390/vaccines9010015.

3. Marrelli M, 2021 Medicinal Plants. Plants, 10, 1355. Doi:
10.3390/plants10071355.

4. Bulpitt CJ, 2005. The uses and misuses of orchids in medicine.
QJM: An International Journal of Medicine, 98 (9), Pages- 625—
631. Doi:10.1093/gjmed/hci094.

5. Chauhan S, Chauhan SVS, 2014. Medicinal importance of
orchids -A review. Medicinal Plants-International Journal of
Phytomedicines and Related Industries, 6(1), Pages- 1-12. Doi:
10.5958/j.0975-6892.6.1.001.

6. Pal R, Meena NK, Dayamma M, et al, 2022. Ethnobotany and
Recent Advances in Indian Medicinal Orchids. In: Mérillon JM
and Kodja H (eds). Orchids Phytochemistry, Biology and
Horticulture. Reference Series in Phytochemistry. Springer,
Pages - 361-387. Doi: 10.1007/978-3-030-38392-3_26.

7. Panda AK, Mandal D, 2013. The folklore medicinal orchids of
Sikkim. Ancient Science of Life, 33(2), Pages- 92-96. Doi:
10.4103/0257-7941.139043.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ISSN NO. 2320 - 7418

Gutiérrez RMP, 2010. Orchids: A review of uses in traditional
medicine, its phytochemistry and pharmacology. Journal of
Medicinal Plants Research, 4(8), Pages- 592-638. Doi:
10.5897/JMPR10.012.

Hossain MM, 2011. Therapeutic orchids: traditional uses and
recent advances— an overview. Fitoterapia, 82(2), Pages- 102-
140. Doi:10.1016/j.fitote.2010.09.007.

Pant B, 2013. Medicinal orchids and their uses: Tissue culture a
potential alternative for conservation. African Journal of Plant
Science, 7(10), Pages- 448-467. Doi: 10.5897/AJPS2013.1031.

Rahamtulla M, Pradhan UC, Roy AK, Rampilla V, Khasim SM,
2020. Ethnomedicinal aspects of some orchids from Darjeeling
Himalaya, India. In: Khasim SM, Hegde SN, Gonzalez-Arnao
MT and Thammasiri K (eds.), Orchid Biology: Recent Trends
and Challenges.  Singapore,  Springer, pp. 451-472.
https://doi.org/10.1007/978-981-32-9456-1_23.

Bazzicalupo M, Calevo J, Smeriglio A, et al, 2023. Traditional,
Therapeutic uses and phytochemistry of terrestrial European
orchids and implications for conservation. Plants, 12(2), 257.
https://doi.org/10.3390/plants12020257.

Acharya, KP, Rokaya MB, 2010. Medicinal orchids of Nepal:
Are they well protected? Our Nature, 8(1), Pages- 82-91. Doi:
10.3126/0n.v8i1.4315.

Subedi A, Kunwar B, Choi Y, et al, 2013. Collection and trade of
wild-harvested orchids in Nepal. Journal of Ethnobiology and
Ethnomedicine, 9(1), Pages-1-9. https://doi.org/10.1186/1746-
4269-9-64.

Rahamtulla M, Rampilla V, Khasim SM, et al, 2020. Distribution
and ethnomedicinal importance of orchids of Darjeeling
Himalaya, India. Indian Forester, 146(8), Pages- 715-721. Doi:
10.36808/if/2020/v146i8/154856.

Sharma HB, Bhattacharyya D, 2023. Checklist of the genus
Dendrobium Sw. (Orchidaceae) in Manipur, India. Journal of
Threatened Taxa 15(7), Pages- 23567-23574. Doi:
10.11609/jott.8272.15.7.23567-23574.

Rajendra Y, Lama D, Bhujel RB, et al, 2014. Diversity and
distribution of Dendrobium species of Orchidaceae in Darjeeling
district of Eastern Himalaya of India. Indian Forester, 140(4)
Pages- 413-418. Doi: 10.36808/if/2014/v140i4/48023.

Clements MA, 2003. Molecular phylogenetic systematics in the
Dendrobiinae (Orchidaceae), with emphasis on
Dendrobiumsection Pedilonum. Telopea, 10(1), Pages- 247-272.
Doi: 10.7751/telopea20035619.

Rao AN, 2022. Orchidaceae — taxonomy, classification,
economic importance and conservation issues with special
reference to India. In: Seethalakshmi KK et al, (eds.). Conspectus
on Realms of Biodiversity, Kozhikode, India; Vibgyor Imprints,
Pages - 1-150.

Rao AN, 2018. Orchid diversity of North-East India-
classification, analysis and conservation issues. In: Das AP and
Bera S (eds.). Plant Diversity in the Himalaya Hotspot Region
Vol. Il, Dehra Dun, India, Bishen Singh Mahendra Pal Singh, pp.
863.

Wang YH, 2021. Traditional uses, chemical constituents,
pharmacological activities, and toxicological effects of
Dendrobium leaves: A review. Journal of
Ethnopharmacology, 270 113851.

Doi: 10.1016/j.jep.2021.113851.

Li PY, Li L, Wang YZ et al, 2023. Traditional uses, chemical
compositions and pharmacological activities of Dendrobium: A
review. Journal ~ of  Ethnopharmacology, 116382. Doi:
10.1016/j.jep.2023.116382.

Journal of medical pharmaceutical and allied sciences, Volume 12 — Issue 6, 5876, November - December 2023, Pages — 6230 — 6240 6238


https://doi.org/10.3390/vaccines9010015
https://doi.org/10.1007/978-3-030-38392-3_26
https://doi.org/10.3390/plants12020257
http://dx.doi.org/10.3126/on.v8i1.4315
http://dx.doi.org/10.1016/j.jep.2021.113851

DOI: 10.55522/jmpas.V1214.5876

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Journal of medical pharmaceutical and allied sciences, Volume 12 — Issue 6, 5876, November - December 2023, Pages — 6230 — 6240

Bose TK, Bhattacharjee SK, 1980. Orchids of India. Calcutta,
India, Naya Prakash. Pages- 198-199.

Banerji ML, 1982. Orchids of Nepal. Dehra Dun, India, Bishen
Singh Mahendra Pal Singh Publ. Pages - 56-59.

Lucksom SZ, 2007. The Orchids of Sikkim and North-East
Himalaya. Calcutta, India, Concept Spectrum House.Pages - 1-
115.

Harborne JB, 1973. Phytochemical Methods. London, Chapman
and Hall Ltd. Pages - 1-216.

Trease GE, Evans WC, 1989. Pharmacognosy. 11% ed., London,
Macmillian Publishers. Pages - 5-1609.

Trease GE, Evans WC, 1996. Pharmacognosy, 13 ™ (ed). London,
Macmillian Publishers. Pages - 832 — 833.

Bako SP, Bakfur MJ, John I, et al, 2005. Ethnomedicinal and
phytochemical profile of some savanna plant species in Nigeria.
International Journal of Botany, 1(2), Pages- 147-150. Doi:
10.3923/ijb.2005.147.150.

Jhansi K, Khasim SM, 2018. Antimicrobial and in vitro cytotoxic
studies of Acampe praemorsa and Aeridis odarata of
Orchidaceae. Annals of Plant Science, 7(2), Pages- 2088-2095.
D0i:10.21746/aps.2018.7.2.19.

Paudel MR, Chand MB, Pant B, et al, 2019. Assessment of
antioxidant and cytotoxic activities of extracts of Dendrobium
crepidatum.  Biomolecules, 9, Pages- 1-13.  Doi:
10.3390/biom9090478.

Williams CA, 1979. The leaf flavonoids of the Orchidaceae.
Phytochemistry, 18(5), Pages- 803-813.

Karak P, 2019. Biological activities of flavonoids: An
overview. International Journal of Pharmaceutical
Sciences and Research, 10(4), Pages - 1567-1574.
D0i:10.13040/1JPSR.0975- 8232.10(4).1567-74.

Dias MC, Pinto DC, Silva AM, et al, 2021. Plant flavonoids:
Chemical characteristics and biological
activity. Molecules, 26(17), Pages - 1-5.
https://doi.org/10.3390/molecules26175377.

Handa SS, 1986. Orchids for drugs and chemicals. In: Vij SP
(ed.) Biology, Conservation, and Culture of Orchids. New Delhi.
Affiliated East-West Press Pvt. Ltd., Pages - 89-100.

Teoh ES, 2016. Medicinal Orchids of Asia. Singapore, Springer.
pp. 43-320. Doi: 10.1007/978-3-319-24274-3.

Hu Y, Ren J, Wang L, et al, 2018. Protective effects of total
alkaloids from Dendrobium crepidatum against LPS-induced
acute lung injury in mice and its chemical components.
Phytochemistry, 149, Pages- 12-23. Doi:
10.1016/j.phytochem.2018.02.006.

Song TH, Chen XX, Lee CKF, et al, 2019. Dendrobine Targeting
JNK Stress signaling to sensitize chemotoxicity of cisplatin
against non-small cell lung cancer cells in vitro and in vivo.
Phytomedicine, 53, Pages- 18-27. Doi:
10.1016/j.phymed.2018.06.018.

Cakova V, Bonte F, Lobstein A, et al, 2017. Dendrobium:
sources of active ingredients to treat age-related pathologies.
Aging and Disease, 8(6), Pages- 827-849. Doi:
10.14336/AD.2017.0214.

Wang Q, Gong Q, Wu Q, et al, 2010. Neuroprotective effects of
Dendrobium alkaloids on rat cortical neurons injured by oxygen-
glucose deprivation and reperfusion. Phytomedicine, 17, Pages-
108-115. Doi: 10.1016/j.phymed.2009.05.010.

Mou Z, Zhao Y, Ye F, et al, 2021. Identification, biological
activities and biosynthetic pathway of Dendrobium Alkaloids.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

ISSN NO. 2320 - 7418
Frontiers in  Pharmacology, 12, 1-14. Doi:
10.3389/fphar.2021.605994.

Banerjee J, Chauhan N, Dey BK, (2018). Pharmacognostical,
physiochemical and phytochemical evaluation of leaf, stem and
root of orchid Dendrobiumochreatum. Journal of Applied
Pharmaceutical Research, 6(1), Pages-16-25. Doi:
10.18231/2348-0335.2018.0004.

Sinha SN, Biswas K, 2020. Phytochemical Screening and
evaluation of antimicrobial potential of Dendrobium fimbriatum
Hook. In:  Khasim SM, Hegde SN, Gonzalez-Arnao MT,
Thammasiri K (eds.), Orchid Biology: Recent Trends and
Challenges. Singapore, Springer, Pages: 531-538. Doi:
10.1007/978-981-32-9456-1_28.

Rajput D, Saikia LR, 2020. GCMS analysis of Phyto Components
of the musky smelling Dendrobium-Dendrobium
moschatum. Ecology, Environment and Conservation, 26, Pages-
215-220. Doi: 10.13140/RG.2.2.29976.729609.

Rahamtulla M, Mallikarjuna K, Khasim SM et al, 2023. GC-MS
analysis and therapeutic importance of leaf extracts of
Dendrobium aphyllum (Roxb.) CEC Fischer: An In vitro
study. South African Journal of Botany, 153, Pages- 62-76. Doi:
10.1016/j.sajb.2022.12.011.

Kris-Etherton PM, Pearson TA, Wan Y, et al, 1999. High-
monounsaturated fatty acid diets lower both plasma cholesterol
and triacylglycerol concentrations. The American Journal of
Clinical ~ Nutrition,  70(6), Pages- 1009-1015. Doi:
10.1093/ajcn/70.6.1009.

Teres S, Barcel6-Coblijn G, Benet M, et al, 2008. Oleic acid
content is responsible for the reduction in blood pressure induced
by olive oil. Proceedings of the National Academy of Sciences,
105(37), Pages - 13811-13816. Doi: 10.1073/pnas.0807500105.

Martin-Moreno JM, Willett WC, Gorgojo L, et al, 1994. Dietary
fat, olive oil intake and breast cancer risk. International Journal of
Cancer, 58(6), Pages- 774-780. Doi: 10.1002/ijc.2910580604.

Oh 1, Yang WY, Park J, et al, 2011. In vitro Na+/K+-ATPase
inhibitory activity and antimicrobial activity of sesquiterpenes
isolated from Thujopsis dolabrata. Archives of Pharmacal
Research, 34(12), Pages- 2141-2147. Doi: 10.1007/s12272-011-
1218-5.

Kim CH, Lee T, Oh |, et al, 2013. Mast cell stabilizing effect of (-
)-Elema-1, 3, 11 (13)-trien-12- ol and Thujopsene from Thujopsis
dolabrata is mediated by Down-regulation of Interleukin-4
secretion in antigen-induced RBL-2H3 cells. Biological and
Pharmaceutical ~ Bulletin, 36(3), Pages- 339-345. Doi:
10.1248/bph.b12-00375.

Mukai A, Takahashi K, Kofujita H, et al, 2019. Antitermite and
antifungal activities of thujopsene natural autoxidation products.
European Journal of Wood and Wood Products, 77, Pages- 311-
317. Doi: 10.1007/s00107-018-1370-4.

Pinto MEA, Araujo SG, Morais M, et al, 2017. Antifungal and
antioxidant activity of fatty acid methyl esters from vegetable
oils. Annals of the Brazilian Academy of Sciences, 89(3), Pages-
1671-1681. Doi: 10.1590/0001-3765201720160908.

Paudel MR, Pant B, 2017. Cytotoxic activity of crude extracts of
Dendrobium amoenum and detection of bioactive compounds by
GCMS. Botanica Orientalis-Journal of Plant Science, 11, Pages-
38-42. Doi: https://doi.org/10.3126/botor.v11i0.21030.

Harada H, Yamashita U, Kurihara H, et al, 2002. Antitumor
activity of palmitic acid found as a selective cytotoxic substance
in a marine red alga. Anticancer Research, 22(5), Pages- 2587-
2590.

Pages-

6239


https://doi.org/10.18231/2348-0335.2018.0004
https://doi.org/10.18231/2348-0335.2018.0004

DOI: 10.55522/jmpas.V1214.5876

55.

56.

57.

Journal of medical pharmaceutical and allied sciences, Volume 12 — Issue 6, 5876, November - December 2023, Pages — 6230 — 6240

Rahuman AA, Gopalakrishnan G, Ghouse BS, et al, 2000. Effect
of Feronia limonia on mosquito larvae. Fitoterapia, 71(5), Pages-
553-555. Doi: 10.1016/s0367-326x (00)00164-7.

Aparna V, Dileep KV, Mandal PK, et al, 2012. Anti-
inflammatory property of n-hexadecanoic acid: structural
evidence and kinetic assessment. Chemical Biology & Drug
Design, 80(3), Pages- 434-439. Doi: 10.1111/j.1747-
0285.2012.01418.x.

uUddin SJ, Grice D, Tiralongo E, et al, 2012. Evaluation of
cytotoxic activity of patriscabratine, tetracosane and various
flavonoids isolated from the Bangladeshi medicinal plant
Acrostichum aureum. Pharmaceutical Biology, 50(10), Pages-
1276-1280. Doi: 10.3109/13880209.2012.673628.

58.

59.

60.

ISSN NO. 2320 - 7418

Dai J, Mumper RJ, 2010. Plant phenolics: extraction, analysis and
their antioxidant and anticancer properties. Molecules, 15(10),
Pages- 7313-7352. Doi: 10.3390/molecules15107313.

Paudel MR, Chand MB, Pant B, et al, 2018. Antioxidant and
cytotoxic activities of Dendrobium moniliforme extracts and the
detection of related compounds by GC-MS. BMC
Complementary and Alternative Medicine, 18(1), Pages- 1-9.
Doi: 10.1186/s12906-018-2197-6.

Carrasco HA, Espinoza CL, Cardile V, et al, 2008. Eugenol and
its synthetic analogues inhibit cell growth of human cancer cells
(Part I). Journal of the Brazilian Chemical Society, 19(3), Pages-
543-548. Doi: 101590/S0103-50532008000300024.

6240



	Phytochemical profiling and GC-MS analysis of Leaf Extracts of Dendrobium anceps Sw. (Orchidaceae)
	Plants have been used in traditional medicine systems for thousands of years, serving as the cornerstone of healing practices in various cultures. This historical knowledge and experience form the basis for much of modern medicine.Many drugs and medic...
	Collection of plant materials
	Figure 1: Dendrobium anceps Sw.
	Table 2. Phytocompounds identified in ethyl acetate leaf extract of D. anceps
	Figure 3: Major phytocompound oleic acid recorded in the ethyl acetate leaf extract of D. anceps
	Figure 4: GC-MS chromatogram of methanol leaf extract of D. anceps
	Figure 5: Major phytocompound eugenol recorded in the methanol leaf extract of D. anceps
	Table 3. Phytocompounds identified in methanol leaf extract of D. anceps
	The results of the present study confirm the presence of a diverse array of bioactive compounds in the ethyl acetate and methanol leaf extracts of D. anceps. These findings provide compelling scientific validation for the traditional practices of trib...
	FUNDING
	This research received no specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

