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Introduction: 

Plants are astonishing gift to humans and animals from nature. Neither animals 

nor humans can survive in nature without the plants on the earth.1 The family orchidaceae 

is a cosmopolitan and largest family of angiosperms containing one of the largest and 

diverse groups of orchids consisting 25,000 species with more than 850 genera 

distributed all over the world except Antarctica.2 It is a most advanced family of 

flowering plants that is highly specialized in many ways. In India about 1300 species of 

orchidaceae family exists and so India is the biggest producer of orchids that forms the 10 

percent of world’s flora of orchid.3 The specialty of this family is that it contains many 

orchids that possess the medicinal properties as they contains number of constituents like 

flavonoids, alkaloids etc. Due to the presence of these compounds they are frequently 

used in day to day life for medicinal remedies.2 According to Nagarangan for all these 

reasons the researches on the medicinal plants attracts the great interest of researchers in 

the interface of chemistry and biology. As a result, the drug industries depend on these 

plants for the production of the pharmaceutical compounds.4 These pharmaceutical 

compounds can play key role in prevention of diseases and in the improvement of human 

health.5,6 

A broad spectrum of application of natural products is found ranges from 

medicines to sweeteners (Xylitol, Aspartame, Sucralose, stevia etc.) and pigments. The 

products which are natural in origin are called natural product and provide defense 

against pathogens. According to Chowdhury, Natural products include entire organisms 

(a plant, an animal), part of organism (leaves or flower of plants), an extract of an 

organism and pure compounds (alkaloids, flavonoids, sugar, terpenoids etc.7  

There are two types of natural products i.e., primary metabolites and secondary 

metabolites. Primary metabolites are those compounds which are directly concerned in 

the normal growth, development, and reproduction occur in broad taxonomic categories 

such as amino acids, glycogen, protein, DNA, chlorophyll and essential for life. 

Secondary metabolites are those compounds which are relatively present in small amount 

in each species of plant or not directly involved in the normal growth, development and 

may not be essential for all species for life.6,8 
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The documentary evidence of medicinal use of orchids was firstly presented by 

Chinese. These plants are being used as 

medicines from 28th century B. C. The 

medicinal properties of orchids is due 

to the presence of different 

phytochemical constituents such as 

dibenzyl derivatives, alkaloids, 

flavonoids, essential oils etc. that 

provides the broad spectrum of 

biological activities.2 The traditional 

Indian medicinal system is the oldest 

arranged medicinal system of the 

world. Ayurveda is a part of Indian 

traditional medicines beginning from the Vedic period. The ayurvedic medicines made 

from plant extracts are used for the treatment of various diseases in South Asia and India. 

India is rich in medicinal plants and has 

lot of its sources.9 According to the 

World Health Organization (WHO)10 

about 20,000 medicinal plants are 

present in 91 countries of the world that 

also includes the countries which have 

12 mega biodiversities. India apart from 

these mega diversities viz., Australia, 

Brazil, China, Colombia, Congo, 

Ecuador, Indonesia, Madagascar, 

Mexico, Malaysia, USA,  etc., contains 

more than 10,000 medicinal plants that 

are used in the different branches of medicines like Ayurveda, Siddha, Homeopathy, 

Allopathic system of medicine and other traditional medicinal practices. World’s 80% 

population depends upon the medicinal plants for their health10. Day by day, the 

increasing demand of medicinal plants all over the world due to its relatively less side 

Figure 1: Leaves of orchid plant Rhynchostylis 
retusa. 

Figure 2: The Plant Rhynchostylis retusa on 
Mango tree. 
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effect and toxicity for the treatment of different diseases like diabetes mellitus, cancer 

etc. 

Many reports are available about various medicinal properties of orchids and 

there is vast and tremendous scope for further researches in the formation of herbal drugs 

which will be safe for human health. Although many areas on orchid plants are 

untouched or undiscovered.11-14 Medicinally important orchids are the source of new 

drugs and therefore, these orchids should be investigated for the extraction of compounds 

which may be helpful in discovery of safe 

drugs.15  

Novel studies reveal that there are 

many researches which take place on 

medicinal orchid plants; however orchids 

have not been completely utilized till date by 

researchers for their medicinal applications. 

The study on orchids indicates that no one has 

explored orchid plant Rhynchostylis retusa. So 

this orchid Rhynchostylis retusa is undertaken 

to explore the presence of different pure 

compounds, which can be showed different 

biological activities. Rhynchostylis retusa is a 

monopodial epiphyte, exotic blooming orchid 

belonging to the family orchidaceae, genus 

Rhynchostylis, tribe Vandeae and grows in the 

forest of lower Himalayan ranges (Table 1). 

Rhynchostylis retusa plant extract is used to 

cure many diseases like Blood dysentery, 

asthma, gout, epilepsy, tuberculosis etc.16 

 Rhynchostylis retusa is called Foxtail Orchid and frequently occur in Assam. The 

inflorescence is a pendant raceme, consisting of more than 100 pink-spotted white 

flowers. The plant has a short, stout, creeping stem carrying up to 12, curved, fleshy, 

Table I : Scientific Classification of 
Rhynchostylis retusa. 

Kingdom Plantae 

Division 
Embryophyta 

siphonogama 

Sub-division Angiosperms 

Class Monocotyledoneae 

Order Asparagales 

Family Orchidaceae 

Sub-family Epidendroideae 

Tribe Vandeae 

Sub-tribe Aeridine 

Genus Rhynchostylis 

Species R. retusa 

Binomial name 
Rhynchostylis 

retusa 
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deeply channeled, keeled, retuse apically leaves and blooms on an auxiliary pendant to 60 

cm (24 in) long, racemose, densely flowered, cylindrical inflorescence that occurs in the 

winter and early spring. The Rhynchostylis retusa locally called by different names in 

different part of world and in India is called as Foxtail orchid, Kopou Phool (Assam), 

Zuan Hui Lan Ai Ya Res (Thai) Gurulu raja Sinhala and Chintraranamu (Madhya 

Pradesh). The plant is found in semi-deciduous and deciduous dry lowland forests 

woodlands at elevations from sea level to 1,200 m (3,900 ft), and can be found in 

Bangladesh, Benin, Burma, Cambodia, China, India, Indonesia, Laos, Malaysia, Nepal, 

Philippines, Singapore, Sri Lanka, Thailand and Vietnam. In India, the plant is most 

common in North-East, Orissa and Andhra Pradesh. Due to bio-piracy, the plant is on the 

verge of extinction in India. Rhynchostylis retusa is recognized as the state flower of 

Arunachal Pradesh and Assam as well as of the Uva Province of Sri Lanka. The plant 

requires regular watering and applications of fertilizer throughout the year, although it 

will die if the leaves are wet frequently. It prefers indirect lighting. Flowering usually 

occurs in late spring. In Malabar District various preparations of the plant were used 

against asthma and tuberculosis and for 'nervous twitchings' (referable possibly to tic 

disorder), cramp, epileptic spasms, vertigo, palpitations, kidney stone and menstrual 

disorder. The plant has also been used in Assam to treat wounds, cuts and bruises. The 

plant has been used as an emollient in India and Nepal. Under the name of rasna the root 

is used to treat rheumatism throughout the Indian subcontinent.17 In Himachal Pradesh 85 

species of orchids are present and are quite popular due to its medicinal properties.18 

Rhynchostylis retusa is locally called as “Bhungru” in Himachal as is disclosed by the 

local residents and its plant extract is generally used for treatment of joint pains etc. It is 

found on mango trees at Tihra, 19 Jamsai, Gopalpur, Mohin, Kotli, and Jogindernagar of 

District Mandi of HP.  

 

Literature Review: 

Novel data reveals that 80% of drug molecules are natural products. The studies 

on natural products from last 25 years declare that about 50% of the new drugs are based 

on the natural products. The process of drug discovery from medicinal plants is a difficult 
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and time consuming process.20 The effect of temperature and time on germination of 

synthetic seeds and survival of Rhynchostylis retusa was studied previously.21 Sharma 

and his co-workers reported on medicinally important orchids, they focused on 

importance of orchids as a drug from different origin from past time. They also 

mentioned that orchids in India are used mostly in North-East India by the various ethnic 

tribes and races for treatment of ailments and are also used in cultural or religious 

practices. About forty six species of orchids had been mentioned by them for their ethno-

medicinal properties and most of the plants collected in this region are used for simple 

preparation from single plant. Some of the preparations used from more than one plant 

include more than one active principle. Out of enumerated species Geodorum 

Densiflorum was found to be having insecticidal property commonly used there to kill 

flies of the cattle and is also used in veterinary medicine.22 The focus on post pollination 

changes on the floral organs of Rhynchostylis retusa and Aerides multiflora Roxb.23 They 

again reported on pollination and induced floral senescence in orchids.24 Previous results 

revealed that the Indian medicinal orchid i.e. Rhynchostylis retusa is an epiphytic, 

monopodial orchid having racemose inflorescence. Their genetic variation among the 

populations in India is based upon PCR, RAPD, and ISSR markers.25  

The endangered species Rhynchostylis retusa’s micro propagation was takes place 

through culture of thin root section, thin leaf section and seedling section was 

demonstrated.26 The assessment of leaf extract of Rhynchostylis retusa for analgesic and 

anti- inflammatory activities in mice was reported.27 The natural product obtained from 

medicinal plants may be a pure compound or standardized extract, which supply infinite 

circumstances for new drug inventions because of unique accessibility or possibility of 

chemical diversity.10 The effect of physiol, status, stage of microspore development and 

pre-cold treatment on androgenic response to Rhynchostylis retusa was earlier reported.28 

This study converged on the application of undeveloped seeds of orchid Rhynchostylis 

retusa and Aerides maculosa after pollination was used for callus embryoid plant 

regeneration.29 The study  on antibacterial and antifungal activities of medicinal orchids 

growing in Nepal. The extract of medicinal epiphytic orchid shows the antibacterial and 

antifungal activities when these orchids were tested against the bacteria and fungi. Orchid 

extract indicate the good bacterial zone of inhibition (ZoI) in contrast of different bacteria 
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like staphylococcus aurens.30 Sinha and Jahan reported on Clonal propagation of 

Rhynchostylis retusa (Lin) blume in vitro culture and their establishment in nursery.31 

The antifungal and cytotoxic activities of medicinal plants against the six phytopathogens 

were revealed in one study. Among the three extract hexane showed less inhibition zone 

than the chloroform and methanol extract for antifungal activity as well as cytotoxic 

activity. The different extracts of Rhynchostylis retusa were screened by brine shrimp 

assay but only the methanol extract shows toxic to brine shrimp and shows potent activity 

with LC50. They studied bioactivity of this plants extract and suggests that plant can be 

promising source of anticancer compound. This study further suggests that there is need 

to isolate and evaluate active constituents responsible for the exhibited biological 

activity.32 FT-IR data for Rhynchostylis retusa was analyzed by which shows that fresh 

leaf extract has more antibacterial activity against the bacteria salmonella typhi, 

Escherichia coli etc as compared to the dried leaf extract.  

The study reveals that the medicinal phytoconstituent was active in fresh leaves 

due to the presence of amine functional group and suggests the need of further study to 

determine the reasons for loss/changes in this functional group of active ingredients of 

dried leaf extract of Rhynchostylis retusa.15 This report is about the effect of growth 

hormones in vitro mass propagation of orchid species Rhynchostylis retusa.33 The earlier 

Thend et al., reported that the Geodorum densiforum orchidaceae family used as a 

storage organ. They also investigated on the phytochemical, pharmagocognostic and 

physiochemical evaluation of that plant.34 According to the annual report 2014-2015 of 

NRCO Pakyong, the different  research achievements are the Conservation, 

characterization and sustainable use of diversity in orchids, Genetic improvement of 

orchids for yield, quality and resistance to biotic and abiotic stresses,  Development and 

refinement of production and protection technologies for improved productivity, 

marketing and utilization of orchids.35 The biotic pollination of Rhynchostylis retusa 

Blume was studied in the year 2015.36  

The further analysis of studies already undertaken shows the presence of 

phytochemical compounds (Table 2) in the following orchids:  
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Table 2: Different Natural Products obtained from different Medicinal orchids. 

Sr. 

No. 
Name of compound Biological activity Plant name References 

1. Flavonoid Antitumor activity 
Spiranthes 

australis 
37 

2. 

OHO

OH O

Chrysin  

Antifungal 
Cyperipedium 

macranthos 
38 

3. N

N

OH

HO

HO

2,4,5-Trihydroxypyrimidine
 

Antimicrobial,  

Anti-

inflammatory, 

Antioxidant 

Bulbophyllum 

kaitense rechib 
39 

4. 
N

N

O2N

O2N

NO

2,2Biphenyl-1-picrylhydrazyl
 

Antioxidant 
Colengyne 

nervosa 
40 

5. 
O

O
H Me

Me

Me

N
Me

Dendrobine  

Treatment of 

leucorrhea, 

excessive 

perspiration 

Dendrobium 

nobile 
1 

6. Alkaloid, flavonoid Antimicrobial 
Dendrobium 

crumenatum 
41 

8. 
O

HO

Me

OH
O

5-Hydroxymaltol  

Antimicrobial, 

Antioxidant, Anti-

inflammatory 

Geodorum 

densiflorum 
42 
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Research Gap Identification: 

Various studies conducted earlier on orchid Rhynchostylis retusa focused on 

antifungal, anti-inflammatory, cytotoxic, analgesic activities of its extract. In addition to 

this, different works on orchid like propagation by direct organogenesis from leaf culture, 

effect of temperature and time on germination of synthetic seeds, survival of seedlings, 

post- pollination biochemical changes in floral organs of orchids, assessment of genetic 

variation among the populations of orchids Rhynchostylis retusa, in vitro mass 

multiplication and orchid micro propagation, effect of growth hormones on in vitro mass-

propagation, antimicrobial activity of fresh and dry leaf, conservation of Rhynchostylis 

retusa etc. are done. Objective analysis of these works reveals that no systematic study 

has been carried on isolation, characterization and structure elucidation of active principle 

from leaf extract of Rhynchostylis retusa and suggests that active principle are yet to be 

obtained for which there is need of further studies. Therefore, the present work is 

undertaken to focus on the isolation, characterization and structure elucidation of active 

principle of orchid Rhynchostylis retusa. 

 

 Objectives: 

 There is enormous scope to explore the leaves of Rhynchostylis retusa. The main 

objectives of this study are: 

1. Isolation of pure compounds from leaves of Rhynchostylis retusa. 

2. Characterization and structural elucidation of pure compounds. 

3. Biological activity study of the pure compounds. 

 

Proposed Methodology: 
The steps to be taken during the research work are given below: 

1. Pharmacognosy: Pharmacognosy deals with the detail knowledge about the 

medicinal plant. These are the following features of medicinal orchid Rhynchostylis 

retusa: 
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(a) Habitat: Rhynchostylis retusa (fox tail orchid) of orchidaceae family is a state flower 

of Assam, known as kopou phool in Asssamese and is an integral part of a Bihu 

dancer's attire. The plant is considered to be a symbol of love, fertility, merriment and 

for this reason the inflorescence forms an essential element in the traditional 

Assamese marriage ceremony. It is an endangered species that grows in the moist 

area of Western Ghats of North East India, lower Himalayan ranges and bright forests 

of Himachal Pradesh. It blossoms during monsoons in April to May. This orchid is 

also present in the different countries of the world such as Nepal, Bhutan, Sri Lanka, 

Thailand, Indonesia, Java and Philippines.36,43  

(b) Botanical Characters: Rhynchostylis retusa plants are epiphytic in nature having 

short and monopodial thick stem, long strap shaped leaves about 24 cm long, long 

narrow and fleshy inflorescences.44 

2.  Collection and processing of plant material: The leaves of Rhynchostylis retusa will 

be collected from the trunks and branches of old Mango trees (Magnifera indica) 

growing on road side in village Jamsai, Gopalpur and Kotli of Sarkaghat Tehsil of 

Mandi District in Himachal Pradesh. The leaves of the collected plant will be 

separated manually, washed with fresh tap water 4-5 times and finally with distilled 

water to ensure that leaves are free from any foreign material sticking to the leaves 

segment under investigation. The mature, diseases free and clean leaves will be dried 

in shade. Then after that dried leaves of Rhynchostylis retusa would be powdered, 

sieved (65 mesh) and fine powder then obtained be packed and kept for further 

investigation.45 

3.  Preparation of plant extract: The preparation of the extract of medicinal plant would 

be done with the help of the process of merceration. In this process the finely 

powdered crude drug is to be placed in the stoppered container with mixed solvent. 

After the mixing of solvent, the mixture is allow to stand for at least 3 days at room 

temperature till the plant constituents dissolved into the solvent. Now combined 

liquid are elucidated by filtration or decantation after standing. The entire step should 

be taken carefully to assure that active constituents are not lost, destroy and distort 

during preparation of extract.10,46 
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4. Isolation of compounds: The isolation of compounds from leaf extract of 

Rhynchostylis retusa would be done with help of various chromatographic techniques 

such as TLC, column chromatography, LCMS etc.10,47 

5. Characterization and structural elucidation of active principle: The 

characterization and structural elucidation of active principle (pure compound) would 

be done by the application of some spectroscopic techniques like NMR, FT-IR and 

Mass spectrometry etc.10 

6.  Biological Activity: The different solvent fractionates of crude product as well as pure 

compound would be monitored for the biological activities such as anti-cancer, anti-

bacterial, anti-lesmanial etc. by using standard protocol.27,32,48,49  

 

Thesis Outline: 

Thesis will comprise five chapters as: 

1. Chapter 1 (Introduction): This portion includes the uses of different medicinal plants 

from the ancient time, history of family orchidaceae, occurrence of different orchids 

in world, India and Himachal Pradesh, presence of different natural products in 

orchidaceae family, types of natural products, local names and medicinal uses of 

Rhynchostylis retusa in world, India and Himachal Pradesh etc.   

2. Chapter 2 (Literature Review): Gives the detail review of the published literature 

with reference to natural products and orchidaceae family. 

4. Chapter 3 (Materials and Methods): It include details of all the methods which are 

followed during research work for isolation, characterization and structural 

elucidation of active principle etc from leaves of Rhynchostylis retusa.  

3. Chapter 4 (Results and Discussion): Deals with results analyzed for isolation, 

characterization and structural elucidation with different techniques (TLC, Column 

chromatography, LCMS, FTIR, NMR etc.). 
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4. Chapter 5 (Conclusion and Recommendations): Comprises summary of entire study 

according to objectives along with conclusions. The scope of further research on the 

basis of recommendations is also illustrated in this chapter. 

 

Research Plan Schedule: 

Research 
Activity Progress in Months 

 3 6 9 12 15 18 21 24 27 30 33 36 
Course work, 
extensive 
literature survey 
or design of 
work 

            

Research gap 
identification and 
development of 
methodology 

            

Preparation and 
isolation of plant 
extract 

            

Characterisation 
and structural 
elucidation  

            

Conclusion, 
manuscript 
preparation for 
publication and 
thesis writing 
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