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ABSTRACT:  

Introduction: Orchids are beautiful flowering plants rich in chemical constituents. The flowers of orchids 

persist for a very long period and fetch high prices in the market. Since the prehistoric era, medicinal plants 

have been a vital part of human life. Orchids have become a part of traditional herbal remedies and have 

undergone extensive research due to their pharmacological significance. The alkaloids, phenolics, 

phenanthrenes, terpenoids and their derivatives are different biologically active substances found in leaves, 

stems or bulbs of orchids that exhibit pharmacological activities like anti-inflammatory, anticancer, 

antioxidant, anti-microbial etc. 

      Objectives: The current review focuses on the bioactive compounds and their significant role in orchids. 

 

Conclusions: The extract and metabolites of plants, especially from leaves and flowers have beneficial 

pharmacological properties. The various disorders such as arthritis, syphilis, cholera, jaundice, piles, 

tuberculosis, wounds, and stomach problems have been cured by using medication made from orchids. 

Habitat destruction, overharvesting, and various other human activities have led to a decline in the number of 

species and different conservation measures are needed to protect them. 

 

1. Introduction 

Orchids are one of the largest and complex groups of 

angiosperms containing approximately 850 genera and 

25,000 species [1]. Theophrastus used the term "orchid" 

which means "testicles" due to the plant's anatomy 

resembling testicles. Generally, orchids are terrestrial or 

epiphytic and some of them can be grown as 

saprophytes and lithophytes [2]. There are monopodial 

and sympodial patterns for the growth of orchids. 

Orchids possess simple leaves with parallel veins, while 

certain species in the subfamily Vanilloideae have 

reticulate venation [3]. All continents, excluding 

Antarctica are home to orchids with tropical and 

subtropical areas having the highest densities. The 

species are abundantly found in the mountains 

of Madagascar, Indo-China, Australia, the northern 

Andes of South America, New Guinea Malaysia, 

Sumatra and the Islands of Asia. The diversity of 

orchids is richest in India. About 2500 species and 167 

genera are reported in Central (Sikkim and Darjeeling 

Hills) and Eastern Himalaya. The maximum numbers of 

species are documented from Arunachal Pradesh. The 

Indian Himalayan Region (IHR) includes about 64.14% 

of orchid species documented from India.  

Orchids are widely known for having lovely flowers [4]. 

Since ancient times, they have been used as 

nutraceuticals and their therapeutic potential is 

recognized. Chinese were the first people to cultivate 

and study orchids as therapeutic herbs. Different orchids 

such as Dendrobium nobile, Gastrodia elata and 

Bletilla striata are used in traditional Chinese 

medicines. Traditional Ayurvedic formulations such as 

chyawanprash are prepared from orchids. Ashtavarga is 

an Ayurvedic remedy that contains four orchids namely 

Malaxis acuminata, Habenaria edgeworthii, Habenaria 

intermedia and Malaxis muscifera [5]. Calanthe, 

Coelogyne, Cypipedium, Dendrobium, Eria, 

Ephemerantha, Galeola, Gastodia, Gymnadenia, 

Habenaria, Ludisia, Luisia and Thunia are the genera 

that contain medicinal orchids [6]. The physiological, 

biological and pharmacologically significant secondary 

metabolites are known to be produced by orchids. These 

are alkaloids, phenolic acids, stilbenes, flavonoids, 

dihydrostilbenoids, anthocyanins, phenanthrenes and 

terpenes [7]. Many metabolites are employed to treat a 

wide range of illnesses including cancer and other 
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cellular problems [8]. Orchids have been utilized as a 

remedy for chest pain, arthritis, piles, tuberculosis, 

cholera, acidity, boils, tumors, syphilis, wounds, 

stomach problems, eczema, inflammation, 

menstruation, spermatorrhea, muscular discomfort and 

other infections [9]. The extract of orchids has shown 

antioxidant, antimicrobial, inflammatory and tyrosinase 

inhibitory activity [10]. The therapeutic value of a 

medicinal plant is determined by its phytoconstituents 

[11]. The medicinal value of Dendrobium nobile has 

significantly raised due to the existence of numerous 

active compounds in its stems and leaves such as 

dendrophenol, dendrobine, nobiline, gigantol, 

denbinobine and moscatilin [12]. The population and 

diversity of orchid are mostly dependent on the habitat's 

size, elevation range, the quantity of light available, soil 

moisture, height and area of the canopy [13]. Some 

orchid species are rare, naturally endangered and 

endemic to particular regions [14].  The IUCN Red 

List's global criteria revealed that 56.5% of the 948 

orchids are threatened worldwide [15].  

 

2. Bioactive Compounds in Orchids 

The different bioactive substances are identified 

including alkaloids, phenanthrenes, flavonoids, bibenzyl 

derivatives and terpenoids having pharmacological 

value [16]. The amount of secondary metabolites varies 

in species of orchid but phenols are the richest bioactive 

compound [17].  

Phenolics 

Phenols play a significant function as defense-related 

compounds and their antioxidant activity provides 

protective measures against free radical damage. These 

phenolic compounds transfer the electron to free 

radicals and make them stable by preventing cell 

damage [18]. Denbinobin (1, 4-phenanthrenequinone) in 

Flickingeria xantholeuca, later found in Dendrobium 

nobile and D. candidum blocks human immuno virus-1 

replication via the nuclear factor-kappaB dependent 

mechanism [19].  According to in vitro research, 

denbinobine promotes apoptosis in different tumor cell 

lines such as leukemia, colorectal, malignancies and 

lungs [20]. Denbinobin has an antifibrotic impact on the 

liver and prevents liver cirrhosis [21]. 

Protocatechualdehyde, commonly known as 3, 4-

dihydroxybenzaldehyde (3, 4-DHB) in Spiranthes 

sinensis exhibits anticancer, anti-inflammatory, 

neuroprotective and antioxidant properties [22]. 

Vanillin is obtained by an economically significant 

orchid called as Vanilla planifolia which results in the 

inhibition of acetylcholinesterase [23]. The different 

phenolic compounds such as catechin, chlorogenic acid, 

cinnamic acid, kaempferol, epicatechin, p-coumaric 

acid, quercetin, protocatechuic acid, gallic acid, caffeic 

acid,  syringic acid, vanillin, o-coumaric acid, ferulic 

acid, sinapic acid, p-hydroxybenzoic acid, benzoic acid, 

rutin, rosmarinic acid and luteolin were analyzed by 

HPLC (High-Performance Liquid Chromatography) in 

ethyl acetate extract of Dactylorhiza romana [24]. The 

protocatechuic acid, p-coumaric acid indicates 

antiproliferative, antimicrobial, antityrosinase and anti-

inflammatory action [25]. Luteolin exhibits anti-

inflammatory, antitumor, antioxidant and pro-oxidant 

enzyme-inhibiting properties [26].  Studies have shown 

that Habenaria repens has anti-oxidant action due to 

habenariol and this species is used as an aphrodisiac in 

China [27]. The HPLC of Bulbophyllum odoratissimum 

extract (leaf, pseudobulb and root) contains caffeic acid, 

catechin, rutin, naringin, quercetin, salicylic acid, 

syringic acid, ferulic acid and sinapic acid in higher 

concentration [28]. Besides this, phenolic acids also 

have several pharmacological impacts like anti-

inflammatory, antidepressant, anticancer, antiulcer and 

cytotoxic properties [29]. 

Flavonoids  

The most common flavonoid in Dendrobium catenatum 

is quercetin and it has anti-inflammatory characteristics 

[30]. The chemical analysis of the flower Cymbidium 

finlaysonianum, Grammatophyllum specious, Pogonia 

japonica revealed the presence of cyanidin-3-glycoside 

and cyanidin-3-rutinoside [31]. In China, Bulbophyllum 

odoratissimum is utilized for curing breathing problems 

and wounds. It contains the flavonoid chrysin which has 

anti-inflammatory properties and inhibits the nuclear 

factor for interleukin 6 (NF-IL6) DNA-binding 

activities which reduces lipopolysaccharide-induced 

cyclooxygenase-2 enzyme production [32]. Pinobanksin 

is the flavonoid found in Bulbophyllum odoratissimum 

and has antioxidant activity towards LDL (low-density 

lipoprotein) [33]. The phenylpropanoids are substances 

from the coumarin class that have anticoagulant and 

antiplatelet properties. Spiranthes australis a plant used 

in China, Trinidad and Tobago for the therapy of 

inflammatory diseases, cancer, urinary issues and 
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diabetes was found to contain an anti-cancer 

dihydroflavanoid [34]. 

 

Terpenoids and Steroids  

The GC/HRMS analysis of Phalaenopsis bellina reveals 

monoterpenes like linallol, myrcene, geraniol and 

ocimene [35]. Linalool is a main compound found in the 

petals of Cymbidium hybrid "Sunny Bell" [36].  Plant 

steroids have medicinal and pharmaceutical functions 

like anti-cancer, antihepatotoxicity, antimicrobial, 

parasiticidal, cytostatic and cardiotonic activity [37]. 

The ethanol extract of Pholidota cantonensis was used 

to extract the two diterpenoid glycosides known as 

phocantoside A and phocantoside B which exhibit 

anticancer properties [19]. Lonchophylloids A and B are 

the two pimarane diterpenoids obtained from the stem 

of Ephemerantha lonchophylla [38]. The main 

monoterpenes found in Vanda Mimi Palmer flower are 

cymene, linalool oxide, linalool and nerolidol 

(sesquiterpene) [39]. Cymbidium contains α-copaene, 

eucalyptol, β-caryophyllene, α -pinene and trans-β-

ocimene [40]. There is a use of numerous terpenoids as 

flavours, and aromas in food and cosmetics. They serve 

as phytoalexins in a plant's defense and plants release 

volatile terpenes to attract insects for pollination [41].   

Alkaloids  

Dendrobine, dendrobine-N-oxide, nobilonine, 

dendroxine, 6-hydroxy-nobilonine, 13-hydroxy-14-

oxodendrobine, mubironine, and dendramine are the 

primary alkaloids found in the dried stems of 

Dendrobium [42]. The alkaloid homocrepidine A and 

homocrepidine B were found in D. crepidatum [43].  

The methanolic extract of Dendrobium phalaenopsis 

and Dendrobium lineale leaves shows the antiviral 

activity against SARS-CoV-2 [44]. The studies have 

proved that the alkaloids of Dendrobium contribute to 

liver protection [45]. Besides this alkaloids have 

antihypertensive, antiarrhythmic, antimalarial and 

antitumor activity. The flowers of Epipactis helleborine 

have oxycodone and morphinan/indole compounds [46].   

Phytoalexins  

The 9,10-dihydrophenanthrenes are the major 

phytoalexins present in orchids. The first phytoalexin 

orchinol was discovered in Orchis militaris [47].  

Orchinol and loroglossol prevent Phytophthora 

infestans spore germination. The phytoalexins like 

loroglossol and hircinol found in the tuber of 

Himantoglossum robertianum have antioxidant, 

immunostimulatory and anti-cancer actions [48]. 

Phytoalexins have antifungal, anti-oxidant, anti-tumor 

and antibacterial properties. It is indeed noted that the 

native medicine in Nepal primarily employs orchids for 

small diseases such as wounds (Coelogyne, 

Rhynchostylis and Vanda), pimples (Dendrobium) 

and boils (Coelogyne, Dendrobium and Vanda) [49]. 

Maslinic acid is a naturally occurring phytoalexin 

having different biological effects like anticancer, 

antidiabetic, anti-parasitic, cardioprotective, 

neuroprotective and growth-stimulating properties [50].   

Phenanthrenes  

The several phenanthrenes exhibiting amazing 

biological functions are identified and a large portion of 

phenanthrene compounds are present in Orchidaceae 

mainly in Bulbophyllum, Bletilla, Coelogyna, 

Cymbidium, Epidendrum, Eria, Maxillaria, 

Dendrobium [51].  Since 2000, 66 phenanthrene 

derivatives, comprising 23 dihydrophenanthrenes, 26 

polycyclic aromatic hydrocarbons, seven dimeric and 

ten phenanthrenes have been identified in Dendrobium 

[52].  The seven phenanthrenes, comprising three 

dihydrophenanthrenes, three multisubstituted 

phenanthrenes and one phenanthrene derivative were 

identified from Dendrobium loddigesii [53]. The fifty-

four phenanthrene derivatives were produced by 

Cremastra including one triphenanthrene, fifteen 

modified phenanthrenes, six phenanthrene derivatives, 

seven dihydrophenanthrenes and six dimeric 

phenanthrenes [54].   

Lusianthridin, a dihydroxymethoxy phenanthrene and 

the phenanthroquinone denbinobin have cytotoxic 

properties in Dendrobium nobile [55].  The compounds 

moniliformediquinone, annoquinone and denbinobin 

exhibiting anti-inflammatory effects were isolated from 

Dendrobium moniliforme [56].  Blespirol, a distinct 

monophenanthrene was obtained from Bletilla striata 

and dendrochrysanene monophenanthrene was isolated 

from Dendrobium chrysanthum [57].  Diphenanthrenes 

are generally found in Agrostophyllum callosum, 

Bletilla striata, Bulbophyllum reptens, Cremastra 

appendiculata, Dendrobium plicatile, Eria flava, 

Gymadenia conopsea, Pleione bulbodioides, Eulophia 

nuda and Pholidota yunnanensis [58].  The two new 

dihydrophenanthrenes, sinensols G and H were 

discovered in Spiranthes sinensis which shows anti-

hepatoma activity [34]. A single triphenanthrene was 

identified from Cremastra appendiculata's tubers [54]. 
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It is found that the compound nudol in Dendrobium 

nobile inhibits osteosarcoma cell growth, G2/M cell 

cycle arrest, induced cancer cell death and oxidative 

stress cell migration. Nudol is an effective drug for the 

development of chemotherapies for osteosarcoma [30].  

The three novel biphenanthrene derivatives known as 

aerimultins A-C, natural phenylpropanoid ester 

dihydrosinapyl dihydroferulate were discovered in 

Aerides multiflora and they were evaluated for their 

alpha-glucosidase inhibitory activity. The most 

powerful activity was shown by aerimultin C [59].   The 

two 9,10-dihydrophenanthrenes named phocantol and 

phocantone showing cytotoxic action in mouse were 

extracted from the ethanol extract of  Pholidota 

cantonensis [19]. The dimeric phenanthrenes 

reptanthrin and isoreptanthrin were extracted from 

Bulbophyllum reptans. It has been found that the two 

novel phenanthrene derivatives 2, 3, 7-trihydroxy-5H-

phenanthro [4, 5-bcd] pyran and 2, 3-dihydroxy-7-

methoxy-5H-phenanthro [4, 5-bcd] pyran are antitumor 

compounds extracted from the stems of Pholidota 

chinensis [60]. The denbinobin phenanthrene in 

Dendrobium nobile triggers apoptosis. In K562 cells, 

denbinobin exhibits an antitumor effect by boosting 

tubulin polymerization levels and downregulating 

BcrAbl signaling [61]. Monbarbatains A, B, C and D 

are derivatives of the compounds biphenanthrene and 

triphenanthrene that have mild cytotoxic activity against 

several human tumour cell lines [62]. The 3, 7-

dihydroxy-2,4-dimethoxyphenanthrene in Scaphyglottis 

livida is employed to alleviate stomachache [63]. The 

structures of some important phytochemicals present in 

orchids are listed in table 1. 

 

Table 1: List of some important bioactive compounds present in orchids 

Botanical 

Name 

Name of the 

Compound 

Structure  Class of the 

Compound 

References 

Aerides 

odoratum Lour 

Xanthorrhizol 

 

 

 

Phenol  [64] 

Appendicula 

reflexa Blume 

 

Nudol 

 

Phenanthrenes [65] 

Arundina 

graminiflora 

(D.Don) Hochr 

Arundinan  Stilbenoid [66] 
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Arundina 

graminiflora 

(D.Don) Hochr 

Graminibiben-zyls 

A, Graminibiben-

zyls B, Batatasin III 

 

 

 

 

Bibenzyls [67] 

Arundina 

graminiflora 

(D.Don) Hochr 

Orchinol, Coelonin, 

Lusianthridin, 

Arundinaol, 

Blestriarene A 

 

 

Phenanthrenes [68] 
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Bulbophyllum 

kaitense W.G. 

Walpers 

Nonane  Acyclic alkane [69] 

Bulbophyllum 

odorastissimum 

(Sm.) Lindl. 

 Batatasin 111, 

Mosacatin 

 

 

Phenol [69] 

Bulbophyllum 

odorastissimum 

(Sm.) Lindl. 

Bulbophythrin A and 

bulbophythrin B 

 

Biphenanthrene [69] 

Cremastra 

appendiculata 

(D. Don) 

Makino 

Flavanthrinin 

 

Dihydrophenanth

rene 

[70] 
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Cremastra 

appendiculata 

(D. Don) 

Makino 

Gastrodin 

 

Glucoside [71] 

Cymbidium 

goeringii W.G. 

Walpers 

Gigantol 

 

Phenolic [72] 

Dactylorhiza 

romana 

(Sebast.) Soo 

Protocatechuic acid 

 

Phenolic [24] 

Dendrobium  

densiflorum 

Lindl 

Scopoletin 

 

Alkaloid [73] 

Dendrobium 

moniliforme (L.) 

Sw. 

Aloifol 1 

 

Bibenzyl [72] 
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 Dendrobium 

moniliforme (L.) 

Sw. 

Syringaresinol 

 

Furofuran lignin [72] 

Dendrobium 

moniliforme (L.) 

Sw 

Moupinamide 

 

Alkaloid [72] 

Dendrobium 

moniliforme (L.) 

Sw. 

Vanillic acid 

 

Benzoic Acid [72] 

Dendrobium 

thyrsiflorum 

B.S. Williams 

Sitosterol 

 

Steroid [73] 

Dendrobium 

tosaense 

Makino 

Quercetin 

 

Polyphenol            

flavonoids 

[74] 
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Gastrodia elata 

Blume 

Vanillyl alcohol 

 

Phenolic [4] 

Gastrodia elata 

Blume 

Parishin 

 

Phenolic 

Glucoside 

[4] 

Habenaria 

intermedia D. 

Don  

 

Sinapic acid, Gallic 

acid 

 

 

Phenolic acid [75] 

Habeneria 

repens Nutt. 

Habenariol 

 

Phenolic [27] 
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Malaxis 

acuminata D. 

Don 

 

Protocatechuic acid, 

p-Coumaric acid 

 

 

 

Phenolic acids [76] 

Oncidium 

sotoanum R. 

Jimenez & 

Hagsater 

Chrysin, Eugenol 

 

 

Flavonoid [77] 

Pholidota 

cantonensis 

Rolfe 

Tanshinsone 

 

Phenanthrenes-   

quinone 

[19] 

Pholidota 

cantonensis 

Rolfe 

Phocantol, 

Phocantone 

 

 

Dihydrophenanth

renes 

[19] 
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Pholidota 

cantonensis 

Rolfe 

Phocantoside A, 

Phocantoside B 

 

 

Diterpenoid [19] 

Pholidota 

chinensis Lindl. 

Bulbophylol B 

 

Benzoxepin 

derivative 

[78] 

Pholidota 

chinensis Lindl 

Cannabihydrophenan

threne 

 

Dihydrophenanth

rene 

[79] 
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Pholidota 

yunnanensis 

Rolfe 

Phoyunbene-B, 

Phoyunbene-C 

 

 

Stilbene [80] 

Vanda coerulea 

Griff. Ex Lindl 

Methoxycoelonin,Fla

vidin 

 

 

 

 

 

 

 

 

Stilbenoid [81] 

Vanda  hindsii 

Lindl. 

Laburnine acetate 

 

Alkaloid [73] 

http://www.jchr.org/


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(1), 2009-2025 | ISSN:2251-6727 

 
 

 

2021 

3. Conclusion 

In recent years, researchers have invested a lot of effort 

and time in identifying novel bioactive compounds and 

their biological activity. The development of novel 

drugs has always been focused on natural compounds 

and their derivatives. Orchids are a rich source of 

bioactive substances with therapeutic value. Bioactive 

substances can influence metabolic activities and 

exhibit useful properties like an antioxidant effect, the 

inhibition of receptor functions, induction or inhibition 

of enzymes, and the induction and inhibition of gene 

expression. Phytochemicals play vital functions in the 

diagnosis and treatment of inflammatory and oxidative 

disorders. The potential benefits of investigating these 

huge chemical compounds are very important in the 

field of medicine. However, a different number 

of phytochemicals have been discovered in orchids but 

nature still has many more. The natural products 

produced by the plants and the synthesis of their 

derivatives from known compounds lead to the 

manufacturing of pharmaceuticals. 
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