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Abstract: Orchids have been highly valued for their aesthetically pleasing blossoms, as well as their
therapeutic properties. Satyrium nepalense D. Don is a terrestrial Orchid that is distinguished as the
only species with two varieties: Satyrium nepalense var. ciliatum, which has pink blossoms, and
Satyrium nepalense var. nepalense, which has white flowers. This orchid is remarkable because it is
among the few species found in both the Himalayas and the Western Ghats. This orchid is versatile,
offering medicinal, nutritional, and cosmetic advantages as well as a pleasant perfume. Plant juice is
used to treat wounds, fever, and cuts, whereas dried tubers are used as a preventive measure against
dysentery. Their existence is jeopardized by natural factors, such as habitat degradation from undulating
terrain and landslides induced by excessive precipitation. Anthropogenic development projects have
fragmented and destroyed ecosystems, leading to the displacement of species. The plant's survival is
occasionally questioned due to overgrazing and indiscriminate collection for fodder in certain areas.
The multiplication of this species using conventional and micropropagation techniques, together with
its reintroduction into natural habitats and specific locations, would constitute a substantial conservation
endeavor.
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1. Introduction

India has a vast collection of undiscovered medicinal plants and a wealth of related
information that must be effectively used. The extensive range of species across the nation is
closely correlated with significant ecological differences and changes in altitude. Thorough
scientific exploration of untapped natural resources and their subsequent commercialization
has the potential to provide advantages for everyone involved. It may also play a pivotal role
in drug development initiatives [1].
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Orchids, which belong to the family Orchidaceae, are the largest, most diversified,
oldest, and most unique families of flowering plants. There are approximately 763 genera and
28,000 presently recognized species, accounting for approximately 10% of all angiosperms [2].
Organisms display a wide range of physical characteristics, growth patterns, life cycles, and
habitats, often linked to variations in the physiology and physical features of the environment
[3, 4].

Orchids can be readily identified from other blooming plants because of their distinct
characteristics, including highly modified petals (labellum), zygomorphic resupinate flowers
(bent back with the face upright), exceedingly tiny seeds, and fused carpels and stamens.
Orchids are found in many climatic settings, from tropical to alpine, making them among the
most widely distributed plant species across different latitudes [5].

Epiphytes, terrestrials, and semi- or full parasites are the three primary life forms of
orchids. Orchids are the most diverse monocot family, with roughly 1,000 genera and 25,000-
35,000 species. Their flowers have a wide range of sizes, shapes, and colors. Orchidoideae,
Epidendroideae, Cypripediodeae, Vandoideae, Aspostariodeae, and Spiranthoideae are the five
subfamilies of the Orchidoideae family [6].

Most orchids were found in epiphytic environments. Although many orchids are
widespread, others are rare and are threatened with extinction. It has also been noted that certain
orchid species exhibit high endemism. There is a great deal of variation in the size, color, and
form of the orchid blossoms. Fungal symbiosis facilitates the development of the tiny seeds
that orchids generate. Numerous factors, including overexploitation, habitat loss, and climate
change, pose a danger to the survival and variety of orchids. It is of ethnobotanical importance
for orchids [7].

Orchids can be found in both tropical and temperate locations, and their range is
extensive. India is one of the hotspots for orchid biodiversity. Many different plant species are
found in the Himalayas, the Eastern and Western Ghats, and the northeastern states of India.
Among these species are orchids, many of which are unique to the region. India is home to
approximately 1,300 orchid species across 180 genera. In India, several orchid species are used
both medicinally and as nourishment for various ailments. Numerous orchid species, including
those used in Ayurveda, Unani, and Siddha, are used as treatments for certain diseases or
conditions in traditional medical systems [8, 9].

Despite improvements in our knowledge of the orchid family, threats to its survival are
worsening every day. 948 (3.3%) of the world’s orchid species have been classified as
endangered on the IUCN Red List of threatened species. Discovering biology, evolution,
taxonomy, cytology, chemistry, hybridization, and culture, among other aspects of the family,
is receiving considerable attention worldwide. Orchids inhabit a wide range of habitats,
including terrestrial, epiphytic, and subterranean environments, and can be found on all
vegetated continents. Orchids are not found in polar or arid environments [10]. Similar to the
environment, orchids display a wide range of flowering patterns. However, the period of
maximal flower abundance is from June to August, with the greatest number of species
blooming in July, which is in the middle of the summer. Although orchids have a wide
distribution, they are often found in specific local areas and are uncommon [11].

The only known species of terrestrial orchid is Satyrium nepalense D. Don. It has two
varieties: Satyrium nepalense var. ciliatum, with pink blossoms, and Satyrium nepalense var.
nepalense, with white blossoms. One of the multipurpose orchids is the fragrance orchid, which
has therapeutic benefits and may be used as a nutritional supplement [12].
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2. Literature Search Methods

Scientific search engines like Scopus, Science Direct, Web of Science, Wiley Online,
the Scientific Electronic Library Online (SciELO), Google Scholar, Springer Link, 1SI Web of
Science, PubMed, and SciFinder, as well as a number of patient offices (e.g., WIPO, CIPO,
and USPTO), were utilized in collecting all of the literature surveys.

3. Plant Profile

3.1. Habit and habitat.

S. nepalense has great medicinal value and has been extensively obtained from its
native environment, which has led to a significant decline in natural populations [13]. To
prevent S. nepalense from becoming extinct in the future, this study aimed to establish an
economical in vitro multiplication procedure for this species. In addition to aiding the
preservation and growth of this significant medicinal orchid, this procedure may be able to
meet the growing needs of the pharmaceutical industry.

3.2. Ecology.

S. nepalense is a widespread species. It is not an extensively trafficked herbal item;
however, for long-term conservation and use, the local community must be aware of
sustainable harvesting practices. The two biggest concerns are overgrazing and habitat loss
caused by human activities. People primarily eat the tubers and stems of S. nepalense, although
they can readily regenerate in their native environment. If plants are removed, the entire colony
persists. Mahendran et al. [13] described a process for mass multiplication of S. nepalense for
conservation. These initiatives will assist with both in-situ and ex-situ conservation as well as
S. nepalense production and use [13].

3.3. Distribution and status.

S. nepalense D. Don., sometimes known as Nepal Satyrium, is found in the Indian
Himalayan Region from Shimla eastward, the Khasia Mountains, and the Deccan Peninsula
surrounding Travancore generally between 1800-2300 m. It is a remarkable orchid because it
is one of the few with a distribution that spans both the Himalayas and the Western Ghats.
Furthermore, the genus is found throughout Asia, namely, in Pakistan, India, Nepal, Bhutan,
northern and southern India, Sri Lanka, Myanmar, northern Thailand, and China [14, 15].

A specialized microhabitat is required for growth and proliferation. These plants require
acidic soil and are frequently encountered in nearly gregarious environments. We have
occasionally observed Satyrium var. ciliatum growing in lithophytic habitats, although it is
uncommon for var. ciliatum and C. nepalense to coexist in the same habitat [16].

4. Classification of S. nepalense D. Don.

S. nepalense is classified as a member of the Plantae Kingdom and belongs to the family
Orchidaceae. Order is Asparagales; Phylum Magnoliophyta; Class Liliopsida; Subfamily
Epidendroideae; Tribe Coelogyneae; Sub tribe Coelogyninae; Genus Satriyum [16].
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5. Synonyms of Satriyum nepalense D. Don.

Satriyum nepalense has been given numerous names in different languages [16].
Satyrium nepalense D. Don.: Satyrium albiflorum a. Rich.; Satyrium pallidum a. Rich.;
Satyrium nepalense Var. nepalense; Satyrium neilgherrensis Fyson; Satyrium wightianum
Lindl., Satyrium nepalense f. albiflorum (a. Rich.) Tuyama; Satyrium perrottetianum a. Rich.;
Satyrium henryi Schltr. Satyrium nepalense Var. ciliatum (Lindl.) Hook. F.: Satyrium tenii
Schitr.; Satyrium mairei Schltr.; Satyrium ciliatum Lindl.; Satyrium setchuenicum Kraenzl.;
Satyrium aceras Schltr.; Satyrium tschangii Schltr.

6. Vernacular Names of Satriyum nepalense D. Don.

Satyrium nepalense D. Don.: niao zu lan (Chinese), Salam misri (Hindi), Mishri,
Thamni (Nepali), Nepal Satyrium (English). Satyrium nepalense Var. ciliatum (Lindl.): yuan
mao zu lan (Chinese).

7. Morphological Features and Botanical Description

The plants varied in height from 20 to 70 cm, and the oval-shaped tubers measured 2-
5%0.5-1.5 cm. The altitudinal range was 1200-4500 m. The leaves were covered with a
protective sheath and had pointed, elongated, and lance-shaped bases. They are broadly ovate,
widely spaced, alternate, basal and subopposite, or sometimes cauline, lanceolate-oblong, or
ovate-lanceolate, with margins somewhat crisped, slightly fleshy, apex acuminate, or acute
[17].

The fruit is capsule and spindle-shaped, approximately 2-6 mm in length. Pinkish to
deep red or reddish-brown when ripe, and the roots are adventitious, arising from the base of
the rhizome (fibrous). Stem cells are present in 1-3 membranous sheaths at the base [18].
Flowers are widely spread in fragrant, pink, whitish, or pale purple colors. They are
hermaphroditic or have reduced stamens. The only distinguishing factor among the blossoms
was their color. Satyrium var. ciliatum has a pinkish hue in contrast to the white coloration
observed in Satyrium var. Nepalese [19].

The calyx is composed of lateral sepals that are oblong to sub-ovate, elliptic, and
slightly oblique. Apex is obtuse at 4-6 x 1.5-2 mm, and dorsal sepals are narrowly 4-6 x 1-1.8
mm. The corolla is narrowly oblong to elliptic at 3.5-5 x 1-1.2 mm. The outer surface is
carinate, and the margins are finely ciliate, incised, lip-hooded, and sub-globose at 5-6 x 4-6
mm. They sometimes curve downward at 3-13 mm [20].

The flowering and fruiting seasons are October-December. Its flowers are very
significant in terms of pollination because of their peculiar form and characteristics, such as a
twin-purred labellum. It has significant variability in both its vegetative features, particularly
in the arrangement and form of its leaves, and in its floral characteristics, including bloom color
and size. Measurements of sepal and petal lengths across the various flora treatments showed
substantial variation. However, comparing these measurements is challenging because of the
ambiguity over whether the authors refer to the total length, including the section that is fused
to the lip at the base, or solely to the distal free part [19, 20].
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8. Traditional and Ethnobotany Uses

Tubers of S. nepalense D. Don. are used in Nepal as tonics for the treatment of malaria,
diarrhea, and dysentery. The plant's dried tubers are used as a preventive measure against
dysentery, while its juice is used to treat fever, cuts, and wounds. These uses have been
documented in several studies [21, 22].

Today’s community in Nilgiri (India) uses the desiccated, pulverized tubers of this
terrestrial orchid as an invigorating elixir. The Mopa tribe consumes the whole plant, including
its roots, as a remedy for malaria and diarrhea. Moreover, the Mopa tribe in Arunachal Pradesh,
located in Northeastern India, as well as Tibet in China, uses tubers for their aphrodisiac
properties. The plant stem is used for blood nourishment, renal support, liver reinforcement,
and mind relaxation. The indigenous communities located in the Western Himalayas in
Uttarakhand and the tribal population in the Kudremukh National Park in Karnataka, situated
in southwestern India, use the tubers of S. nepalense D. Don [23-25].

Satyrium species serve as a source of food and are crucial for human survival in the
Nagaland region. S. nepalense is used in Pakistan for the treatment of fever, stomach aches,
diarrhea, and sexual abnormalities in cattle, and is sometimes administered with Asparagus
curilius. In China, S. nepalense is used for the treatment of erectile dysfunction, weak Kidneys,
chronic nephritis, and lower back pain. The tubers are used to make salep flour. It contains a
lot of starchy polysaccharides, which are used as ingredients in ice cream, traditional Turkish
drinks, and various medications. Young shoots of S. nepalense are used as green vegetables by
the Tamang people in Nepal's rural districts [26-29].

9. Phytochemistry

Satyrium sp. has been used in ethnomedicinal studies for centuries. Over the last
decade, successful identification of phytochemicals has shown them to be helpful for medical
applications. Many researchers suggest that further investigation and collection of germplasm
containing abundant therapeutic compounds should be conducted to enhance the potential of
medicinal orchids for future artificial manufacturing. The discovery and analysis of compounds
could uncover new treatment options for experimental illnesses, since a comprehensive
examination of plant phytochemicals has not yet been conducted [30].

Owing to its significant chemical makeup, which consists of triterpenes, alkaloids,
flavonoids, and unsaturated sterols, this orchid may be classified as a medicinal plant.
Quercetin, a crucial bioflavonoid with anti-inflammatory, antioxidant, antihistamine, anti-
edematous, anticancer, and direct radical-scavenging capabilities, was discovered in the tubers
of S. nepalense D. Don, as reported by Mishra et al. [31].

Furthermore, they developed an HPTLC method to accurately detect and quantify
quercetin in the methanol extract of the tubers of this medicinal orchid. Bhatnagar et al. [30]
first documented the leishmanicidal and anti-mycobacterial activities of S. nepalense.
Researchers investigated the ability of promastigotes and amastigotes of Leishmania donovani
to kill leishmaniasis, the effectiveness of Mycobacterium TB (H37Rv and MDR strains) against
mycobacterial infections, and the anti-bacterial properties of three gram-negative and two
gram-positive clinical isolates.

Their analysis led them to conclude that S. nepalense had the greatest potential as a
plant due to its substantial presence across all three functions. The methanol extract exhibited
the highest levels of secondary metabolites and the most potent antioxidant and antibacterial
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activities among the extracts. This may be attributed to the presence of phenolic acids and
flavonoids, specifically gallic acid and quercetin, as determined by qualitative phytochemical
screening and biological activity evaluation. Mishra et al. [32] validated this via research using
LC-MS/MS. To ascertain the existence of phenolic acids, GA, CA, HBA, and SA, a
comparative biochemical examination of the leaves and tubers from in-vitro and in-vivo plants
was also carried out, as shown in Figure 1 [33].

0O 0 0. .0
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iaWa
o HO
o 0 P-Hydroxybenzoic acid
Quercetin
Caffeic acid
© 0...0
0 0.
o) (0]
(6] o
Syringic acid Gallic acid

Figure 1. Structures of quercetin, caffeic acid, p-hydroxybenzoic acid, syringic acid, and gallic acid.
9.1. Acetamide derivative.

In their study, Kawra et al. [34] successfully isolated and characterized a new
compound, an Acetamide derivative, from S. nepalense using LC-MS/MS. The studies
identified the isolated Acetamide derivative as a highly effective antioxidant agent, as
determined using various conventional procedures, including total antioxidant activity, DPPH
free radical scavenging activity, percentage inhibition of superoxide anion radicals, and
percentage inhibition of hydrogen peroxide free radicals.

10. Pharmacological Activities of Satyrium nepalense

10.1. Antibacterial activity.

Satyrium nepalense, often referred to as Salang mishri, is a member of the Orchidaceae
family. This plant is a terrestrial herb that typically reaches a height of 25-60 cm. It is often
found in regions with elevations ranging from 2400 to 3000 m. It is used as a nourishment,
restorative, and in cases of malaria, diarrhoea, and dysentery. Researchers reported that the
methanolic extract of S. nepalense exhibits remarkable antibacterial efficacy against ten
different types of food-borne pathogens, namely Escherichia coli, Bacillus cereus, Klebsiella
pneumoniae, Enterobacter gergoviae, Shigella flexneri, Salmonella entericatyphim,
Staphylococcus epidermidis, Staphylococcus aureus, and Streptococcus pyogenes [30].

Bhatnagar et al. (2017) [30] evaluated the most accurate indicator of antibacterial
effectiveness against three gram-negative and two gram-positive MDR clinical isolates. A ZOI
with values greater than 10 mm was seen as indicative of activity. Remarkably, the n-hexane
fraction from all three sections of Sn exhibited significant antibacterial efficacy against S.
aureus.
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10.2. Antioxidant activity.

In a study by Kawra et al. [34], it was shown that, among the five solvent extracts and
the standard evaluated for antioxidant activity using the DPPH technique, the crude methanol
extract of S. nepalense exhibited the highest antioxidant activity, with an 1Cso value of 0.04
mg/ml. In comparison, the ICso value for ascorbic acid was 0.02 mg/ml. The findings
demonstrated that S. nepalense tubers exhibited superior antioxidant activity. Mishra et al. [32]
also reported that the methanol extract of S. nepalense exhibited noteworthy antioxidant and
antibacterial properties. Therefore, it merits consideration for potential use in medicinal plants
and dietary supplements.

10.3. Anti-mycobacterial activity.

Bhatnagar et al. [30] assessed the anti-mycobacterial efficacy of S. nepalense using a
colorimetric redox indicator test, reporting results as MIC values. The analysis of the data
revealed that the n-hexane fraction of the flower of S. nepalense (referred to as n-Hex SnF)
exhibited the highest anti-mycobacterial activity against H37Rv and MDR strains, with MICs
of 15.7 and 42.5 pg/mL, respectively. Scientific evidence shows that a MIC of less than 100
ug/mL is considered very effective, whereas concentrations between 100 and 625 pg/mL
indicate moderate anti-mycobacterial activity [35].

Furthermore, the non-polar fractions exhibited superior performance, possibly due to
their association with lipophilic components. These constituents disrupt the plasma membrane,
reducing permeability and preventing the leakage of intracellular materials [36]. Although in
vitro biological activities may not directly translate into clinical trials, conducting in vitro
research helps clarify a sample's safety profile and determine whether a drug candidate has
scientific merit for further investigation.

11. Discussion and Future Perspective

In recent years, populations of several orchid species have declined significantly,
reaching critically low levels. Orchids face significant challenges, stemming from both natural
and human-induced factors [37]. Research has shown that certain well-known herbal medicine
companies often replace therapeutic orchids with alternatives because the orchids are not
readily available. A specific example is that of E. dabia. Currently, S. nepalense has replaced
it because of its rarity. This is a result of the decline in the number of medicinal orchids in the
state. The economic viability of these medicinal orchids may be due to their significant market
demand [38].

The primary danger to this therapeutic orchid in the current scenario is the
indiscriminate collection of the entire plant, along with other grasses. Due to a lack of
awareness of the plant's therapeutic properties, people often disregard it as a mere grass and
make no effort to protect it. Due to the overall warming trend in the alpine environment of the
Nepalese Himalayas, the phenology of plant blooming, including alpine plants, may vary over
time, potentially leading to reproductive failure [39]. Hence, the ongoing phenomenon of
global warming is expected to pose a risk to this plant. Nonetheless, thorough research
encompassing reproductive biology, phenology, and ecology is necessary to comprehend the
possible dangers posed by climate change fully.

This review provides significant insights into the current conditions and potential risks
to the biological genetic resources of a highly valued plant species found in alpine meadows.
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Providing education to the local population about the therapeutic properties of this plant species
might help prevent the decline of S. nepalense var. ciliatum in its natural habitats. Based on the
results of an extensive study, it is necessary to implement efficient conservation methods and
ensure the commitment of all parties involved in protecting and sustainably using resources.

12. Conclusions

In summary, S. nepalense D. Don, an endangered medicinal orchid, has been used in
ethnomedical research since ancient times to treat malaria, diarrhea, and dysentery. This orchid
is acknowledged for its medicinal properties due to its diverse chemical composition, which
includes triterpenes, alkaloids, flavonoids, and unsaturated sterols. An important conservation
initiative will include the widespread multiplication of S. nepalense D. Don using
micropropagation techniques and traditional methods, and its reintroduction into natural
habitats and certain ecological niches. To avoid their extinction and excessive use, promoting
their cultivation on a broad scale will enhance both basic and secondary healthcare and
contribute to the advancement of sustainable rural life.
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HBA: p-hydroxybenzoic acid, SA: syringic acid, HPLC: high-performance liquid
chromatography; MDR: multidrug-resistant; ZOIl: zone of inhibition; MIC: minimum
inhibitory concentration; DPPH: 2,2-diphenyl-1-picrylhydrazyl.

Author Contributions

Conceptualization, KS.; writing-original draft preparation, DJ.; validation, SK.; data curation,
SB, HM, SVB.; writing-review and editing, SR. All authors have read and agreed to the
published version of the manuscript.

Institutional Review Board Statement

Not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

No new data were created or analyzed in this study. Data sharing is not applicable.

Funding

The authors further declare that no funds, grants, or other support were received from any
government. Or another private funding agency that was received during the preparation of this
manuscript.

https://nanobioletters.com/ 8 of 11


https://doi.org/10.33263/LIANBS144.239
https://nanobioletters.com/

https://doi.org/10.33263/LIANBS144.239

Acknowledgments

The author would like to express gratitude to their University for being a consistent source of
support and for establishing the environment for research.

Conflicts of Interest

The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Jain, D.; Chaudhary, P.; Kotnala, A.; Hossain, R.; Bisht, K.; Hossain, M.N. Hepatoprotective activity of
Medicinal ~ Plants: A mini  review. J Med Plants Stud 2020, 8, 183-188,
https://doi.org/10.22271/plants.2020.v8.i5¢.1212.

Christenhusz, M.J.M.; Byng, J.W. The number of known plant species in the world and its annual increase.
Phytotaxa 2016, 261, 201-17, https://doi.org/10.11646/phytotaxa.261.3.1.

Fay, MF. Orchid conservation: how can we meet the challenges in the twenty-first century? Bot Stud 2018,
5, 1-16, https://doi.org/10.1186/s40529-018-0232-z.

Zhang, S.; Yang, Y.; Li, J.; Qin, J.; Zhang, W.; Huang, W.; Hu, H. Physiological diversity of orchids. Plant
Divers 2018, 40, 196-208, https://doi.org/10.1016/j.pld.2018.06.003.

Wang, S.L.; Viswanath, K.K.; Tong, C.G.; An, H.R.; Jang, S.; Chen, F.C. Floral Induction and Flower
Development of Orchids. Front Plant Sci 2019, 10, 1258, https://doi.org/10.3389/fpls.2019.01258.

Fay, M.F.; Chase, M.W. Orchid biology: from Linnaeus via Darwin to the 21st century. Preface. Ann Bot
2009, 104, 359-64, https://doi.org/10.1093/aob/mcp190.

Phillips, R.D.; Reiter, N.; Peakall, R. Orchid conservation: from theory to practice. Ann Bot 2020, 13, 345-
362, https://doi.org/10.1093/aob/mcaa093.

Pant, B. Medicinal orchids and their uses: Tissue culture a potential alternative for conservation. Afr J Plant
Sci 2013, 7, 448-467, https://doi.org/10.5897/AJPS2013.1031.

Jalal, J.S. Status, threats and conservation strategies for orchids of western Himalaya, India. J Threat Ened
Taxa 2012, 4, 3401-3409, https://doi.org/10.11609/J0TT.03062.3401-9.

Chase, M.W. Classification of Orchidaceae in the age of DNA data. Curtis's Bot Mag 2005, 22, 2-7,
https://doi.org/10.1111/j.1355-4905.2005.00466.x.

Waterman, R.J.; Bidartondo, M.l. Deception above, deception below: linking pollination and mycorrhizal
biology of orchids. J Exp Bot 2008, 59, 1085-96, https://doi.org/10.1093/jxb/erm366.

Pamarthi, R.K.; Devadas, R.; Kumar, R.; Rai, D.; Kiran, B.P.K.; Meitei, A.L.; De, L.C.; Chakrabarthy, S.;
Barman, D.; Singh, D.R. PGR diversity and economic utilization of orchids. In J Cur Microbiol Appl Sci
2019, 8, 1865-1887, https://doi.org/10.20546/ijcmas.2019.810.217.

Mahendran, G.; Bai, V.N. Mass propagation of Satyrium nepalense D. Don: A medicinal orchid via seed
culture. Scientia horticulturae 2009, 119, 203-207, https://doi.org/10.1016/j.scienta.2008.07.029.

Pal, R.; Meena, N.K.; Dayamma, M.; Singh, D.R. Ethnobotany and recent advances in Indian medicinal
orchids. Orchids Phytochemistry, Biology and Horticulture: Fundamentals and Applications 2022, 361-387,
https://doi.org/10.1007/978-3-030-11257-8_26-1.

Babbar, S.B.; Singh, D.K. Protocols for In Vitro Mass Multiplication and Analysis of Medicinally Important
Phenolics of a Salep Orchid, Satyrium nepalense D.Don (“Salam Mishri”). In Protocols for In Vitro Cultures
and Secondary Metabolite Analysis of Aromatic and Medicinal Plants, Second Edition, Jain, S.M., Ed.;
Springer New York: New York, NY, 2016; Volume 1391, pp. 1-11, https://doi.org/10.1007/978-1-4939-
3332-7_1.

Tao, L.; Tao, K.; Li, Q.; Zhang, Y.; Hu, X.; Luo, Y.; Li, L. Pollination Syndrome, Florivory, and Breeding
System of Satyrium nepalense var. ciliatum (Orchidaceae) in Central Yunnan, China. Plants 2024, 13, 1228,
https://doi.org/10.3390/plants13091228.

Nagashima, H.; Hikosaka, K. Plants in a crowded stand regulate their height growth so as to maintain similar
heights to neighbours even when they have potential advantages in height growth. Ann Bot 2011, 108, 207-
14, https://doi.org/10.1093/aob/mcr109.

Gonin, M.; Bergougnoux, V.; Nguyen, T.D.; Gantet, P.; Champion, A. What Makes Adventitious Roots?
Plants 2019, 22, 240, https://doi.org/10.3390/plants8070240.

https://nanobioletters.com/ 90f11


https://doi.org/10.33263/LIANBS144.239
https://nanobioletters.com/
https://doi.org/10.22271/plants.2020.v8.i5c.1212
https://doi.org/10.11646/phytotaxa.261.3.1
https://doi.org/10.1186/s40529-018-0232-z
https://doi.org/10.1016/j.pld.2018.06.003
https://doi.org/10.3389/fpls.2019.01258
https://doi.org/10.1093/aob/mcp190
https://doi.org/10.1093/aob/mcaa093
https://doi.org/10.5897/AJPS2013.1031
https://doi.org/10.11609/jott.o3062.3401-9
https://doi.org/10.1111/j.1355-4905.2005.00466.x
https://doi.org/10.1093/jxb/erm366
https://doi.org/10.20546/ijcmas.2019.810.217
https://doi.org/10.1016/j.scienta.2008.07.029
https://doi.org/10.1007/978-1-4939-3332-7_1
https://doi.org/10.1007/978-1-4939-3332-7_1
https://doi.org/10.3390/plants13091228
https://doi.org/10.1093/aob/mcr109
https://doi.org/10.3390/plants8070240

https://doi.org/10.33263/LIANBS144.239

19.

20.

21.

22.

23

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Bussmann, R.W. Satyrium nepalense D. Don. Satyrium nepalense var. ciliatum (Lindl.) Hook. f.
Orchidaceae. In Ethnobotany of the Himalayas, Kunwar, R.M., Sher, H., Bussmann, R.W., Eds.; Springer
International Publishing: Cham, 2021; pp. 1791-1794, https://doi.org/10.1007/978-3-030-57408-6_216.
Julius, A. Capparis (Capparaceae) in Peninsular Malaysia, including a new species and two new varieties.
PhytoKeys 2022, 4, 99-127, https://doi.org/10.3897/phytokeys.189.49367.
Mitra, A.; Sur, T.K.; Upadhyay, S.; Bhattacharyya, D.; Hazra, J. Effect of Coelogyne cristata Lindley in
alleviation of chronic fatigue syndrome in aged Wistar rats. J Ayurveda Integr Med 2018, 9, 266-271,
https://doi.org/10.1016/j.jaim.2017.06.011.
Subedi, A.; Kunwar, B.; Choi, Y.; Dai, Y.; Van, A.T.; Chaudhary, R.P.; Boer, B.H.J.; Gravendeel, B.
Collection and trade of wild-harvested orchids in Nepal. J Ethnobiol Ethnomed 2013, 9, 64,
https://doi.org/10.1186/1746-4269-9-64.
Joshi, G.; Tewari, L.M.; Lohani, N.; Upreti, K.; Jalal, J.S.; Tewari, G. Diversity of orchids on Uttarakhand
and their conservation strategy with special reference to their medicinal importance. Rep Opin 2009, 1, 3, 47-
52, http://doi.org/10.7537/marsro0j010309.08.
Teoh, E.S. Genus: Calanthe to Cyrtosia. In Medicinal Orchids of Asia, Teoh, E.S., Ed.; Springer
International Publishing: Cham, 2016; pp. 171-250, https://doi.org/10.1007/978-3-319-24274-3 9.
Van der, N.T.; Peter, L.H.P. Dealing with incongruence in the quest for the species tree: A case study from
the orchid genus Satyrium. Mol Phylogenet Evol 2008, 47, 154-74,
https://doi.org/10.1016/j.ympev.2007.12.008.
Malik, Z.A.; Bhat, J.A.; Ballabha, R.; Bussmann, R.W.; Bhatt, A.B. Ethnomedicinal plants traditionally used
in health care practices by inhabitants of Western Himalaya. J Ethnopharmacol 2015, 172, 133-44,
https://doi.org/10.1016/j.jep.2015.06.002.
Raskoti, B.B.; Kurzweil, H.; Pant, B.; Soon Teoh, E.; Ale, R.; Amatya, G.; Bussmann, R.W. Satyrium
nepalense D. Don. Satyrium nepalense var. ciliatum (Lindl.) Hook. f. Orchidaceae. In Ethnobotany of the
Himalayas, Kunwar, R.M., Sher, H., Bussmann, R.W., Eds.; Springer International Publishing: Cham, 2020;
pp. 1-7, https://doi.org/10.1007/978-3-030-45597-2_216-1.
Tamer, C.E.; Karaman, B.; Copur, O.U. A traditional Turkish beverage: salep. Food Rev Intern 2006, 22,
43-50, http://dx.doi.org/10.1080/87559120500379902.
Kurt, A.; Kahyaoglu, T. Characterization of new biodegradable edible film made from salep glucomannan.
Carbohydr Polym 2014, 104, 50-58, https://doi.org/10.1016/j.carbpol.2014.01.003.
Bhatnagar, M.; Sarkar, N.; Gandharv, N.; Apang, O.; Singh, S.; Ghosal, S. Evaluation of anti-mycobacterial,
leishmanicidal and antibacterial activity of three medicinal orchids of Arunachal Pradesh, India. BMC
Complement Altern Med 2017, 17, 379, https://doi.org/10.1186/s12906-017-1884-z.
Mishra, A.P.; Saklani, S.; Parcha, V.; Milella, L. A Developed and validated high-performance thin-layer
chromatographic Method for the Quantitative Determination of quercetin in Satyrium nepalense Tubers. J
Planar Chroma Tography—Mod Tlc 2014, 27, 444-8, https://doi.org/10.1556/JPC.27.2014.6.7.
Mishra AP, Saklani S, Salehi B, Parcha V, Sharifi-Rad M, Milella L et al. Satyrium nepal ense a high altitude
medicinal orchid of Indian Himalayan -region: chemical profile and biological activities of tuber extracts.
Cell Mol Biol (Noisy-le-grand). 2018, 64, 35-43, https://doi.org/10.14715/cmb/2018.64.8.6.
Singh, D.K.; Priya, A.; Malik, S.; Kapoor, R.; Babbar, S.B. Isolation of endophytic fungi associated with
two medicinally important orchids, Satyrium nepalense D.Don and Herminium lanceum (Thunb. ex Sw.)
Vuijk. J Medic Plant 2017, 9, 95-101, http://dx.doi.org/10.5958/0975-6892.2017.00014.4.
Kawra, M.; Saklani, S.; Parcha, V. Preliminary phytochemical screening and antioxidant activity of five
medicinal plants of Garhwal Himalaya: A comparitive study. Vegetos 2020, 33, 610-3,
http://dx.doi.org/10.1007/s42535-020-00141-6.
Kuete, V. Potential of Cameroonian plants and derived products against microbial infections: a review.
Planta Med 2010, 76, 479-91, http://dx.doi.org/10.1055/s-0030-1250027.
Green, E.; Obi, L.C.; Samie, A.; Bessong, P.O.; Ndip, R.N. Characterization of n-hexane sub-fraction of
Bridelia micrantha (berth) and its anti-mycobacterium activity. BMC Complement Altern Med 2011, 11, 28,
http://dx.doi.org/10.1186/1472-6882-11-28.
Kull, T.; Hutchings, M.J. A comparative analysis of decline in the distribution ranges of orchid species in
Estonia and the United Kingdom. Biol Conserv 2006, 129, 31-9,
http://dx.doi.org/10.1016/j.biocon.2005.09.046.
Sliwinski, T.; Kowalczyk, T.; Sitarek, P.; Kolanowska, M. Orchidaceae-Derived Anticancer Agents: A
Review. Cancers 2022, 14, 754, http://dx.doi.org/10.3390/cancers14030754.

https://nanobioletters.com/ 10 of 11


https://doi.org/10.33263/LIANBS144.239
https://nanobioletters.com/
https://doi.org/10.1007/978-3-030-57408-6_216
https://doi.org/10.3897/phytokeys.189.49367
https://doi.org/10.1016/j.jaim.2017.06.011
https://doi.org/10.1186/1746-4269-9-64
https://doi.org/10.1007/978-3-319-24274-3_9
https://doi.org/10.1016/j.ympev.2007.12.008
https://doi.org/10.1016/j.jep.2015.06.002
https://doi.org/10.1007/978-3-030-45597-2_216-1
http://dx.doi.org/10.1080/87559120500379902
https://doi.org/10.1016/j.carbpol.2014.01.003
https://doi.org/10.1186/s12906-017-1884-z
https://doi.org/10.1556/jpc.27.2014.6.7
https://doi.org/10.14715/cmb/2018.64.8.6
http://dx.doi.org/10.5958/0975-6892.2017.00014.4
https://doi.org/10.1007/s42535-020-00141-6
https://doi.org/10.1055/s-0030-1250027
https://doi.org/10.1186/1472-6882-11-28
https://doi.org/10.1016/j.biocon.2005.09.046
http://dx.doi.org/10.3390/cancers14030754

https://doi.org/10.33263/LIANBS144.239

39. Bazzicalupo, M.; Calevo, J.; Smeriglio, A.; Cornara, L. Traditional, Therapeutic Uses and Phytochemistry
of Terrestrial European Orchids and Implications for Conservation. Plants 2023, 12, 257,
http://dx.doi.org/10.3390/plants12020257.

Publisher’s Note & Disclaimer

The statements, opinions, and data presented in this publication are solely those of the individual author(s) and
contributor(s) and do not necessarily reflect the views of the publisher and/or the editor(s). The publisher and/or
the editor(s) disclaim any responsibility for the accuracy, completeness, or reliability of the content. Neither the
publisher nor the editor(s) assume any legal liability for any errors, omissions, or consequences arising from the
use of the information presented in this publication. Furthermore, the publisher and/or the editor(s) disclaim any
liability for any injury, damage, or loss to persons or property that may result from the use of any ideas, methods,
instructions, or products mentioned in the content. Readers are encouraged to independently verify any
information before relying on it, and the publisher assumes no responsibility for any consequences arising from
the use of materials contained in this publication.

https://nanobioletters.com/ 110f11


https://doi.org/10.33263/LIANBS144.239
https://nanobioletters.com/
http://dx.doi.org/10.3390/plants12020257

