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Orchids, traditionally revered for their ornamental value, are increasingly recognized for their edible and medicinal properties. In various cultures, especially across Africa and Asia, terrestrial orchid tubers are consumed as food and used in traditional medicine. This review synthesizes current knowledge on edible orchids, focusing on their phytochemical composition, nutritional value, cultural relevance, and conservation challenges. It also explores emerging strategies for sustainable utilization, including domestication, hybrid development, and value-added processing.
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1. Introduction
Orchids represent one of the largest and most diverse families of flowering plants, comprising more than 25,000 species worldwide and occupying habitats ranging from tropical rainforests to alpine ecosystems (Yadav et al., 2024). While orchids are primarily celebrated for their ornamental and medicinal value, their role as edible plants has received comparatively less attention. In many indigenous and rural communities, edible orchids have long been integrated into traditional diets, serving as sources of nutrition, medicine, and cultural identity. These ethnobotanical practices highlight the deep-rooted relationship between humans and orchids, where food and folklore converge to sustain livelihoods and preserve biodiversity (Mallick et al., 2020).
Recent studies have begun to unravel the nutritional and phytochemical potential of edible orchids, revealing their richness in carbohydrates, proteins, minerals, and bioactive compounds. For instance, tubers of certain species are consumed as energy-rich foods, while others are valued for their antioxidant and medicinal properties. Such findings underscore the importance of orchids not only as ornamental or medicinal plants but also as functional foods with promising health benefits. This nutritional dimension positions orchids within the broader discourse on food security, functional nutrition, and sustainable diets, especially in regions where wild edible plants act as dietary supplements during food scarcity (Kumwenda et al., 2024).
However, the sustainable utilization of edible orchids faces significant challenges. Overharvesting, habitat loss, and climate change threaten their availability, with many species already listed as endangered. Balancing ethnobotanical traditions with conservation imperatives requires innovative strategies that integrate community-based resource management, cultivation practices, and policy frameworks. Exploring edible orchids through the lens of sustainability offers opportunities to valorize traditional knowledge, promote biodiversity conservation, and develop novel food products. This review therefore aims to synthesize current knowledge on the ethnobotanical significance, nutritional potential, and sustainable prospects of edible orchids, providing a foundation for future research and policy interventions.
2. Ethnobotanical Uses
Edible orchids hold significant ethnobotanical value, serving as both food and medicine in diverse cultural traditions. In many Asian and African communities, orchid tubers are consumed as energy-rich foods, often prepared as porridge or flour substitutes. For example, species such as Dactylorhiza hatagirea and Gastrodia elata are traditionally used in Himalayan and East Asian diets, valued for their restorative properties and ability to combat fatigue. In India, tribal populations have historically incorporated orchid tubers and pseudobulbs into their diets, not only as emergency food during scarcity but also as delicacies with cultural significance. These practices highlight the deep-rooted relationship between orchids and indigenous food systems, where orchids serve as both sustenance and symbols of resilience.
Beyond their dietary role, orchids are widely recognized for their ethnomedicinal applications, often overlapping with their edible uses. Communities in Northeast India and Southeast Asia employ edible orchids to treat ailments such as fever, diarrhea, and respiratory disorders (Amit Kumar et al., 2023). The mucilaginous extracts from orchid tubers are used as tonics, while decoctions are prepared for gastrointestinal relief. In Malawi, edible orchids are consumed for their nutritional and functional properties, with studies confirming their antioxidant potential and mineral richnessbiochemjournal.com. These ethnobotanical uses underscore orchids as multifunctional plants—bridging nutrition, medicine, and cultural heritage. However, unsustainable harvesting practices threaten their availability, making it essential to integrate traditional knowledge with conservation strategies to ensure their continued role in food security and healthcare.

3. Nutritional and Phytochemical Composition
Recent studies from Malawi reveal that orchid tubers contain significant levels of carbohydrates (65–80%), proteins (2–5%), and minerals such as iron, potassium, and calcium. Total phenolic content ranges from 228 to 500 mg GAE/100 g, contributing to antioxidant activity. Functional properties like water absorption capacity (up to 10.88 g/g) suggest potential for use in nutraceutical formulations.

4. Antioxidant and phytochemical profiles 
Edible orchids are increasingly recognized for their rich antioxidant and phytochemical profiles, which contribute to their functional food and medicinal value. A study by Kumwenda et al. (2024) analyzed four terrestrial orchid species from Malawi—Disa zombica, Satyrium buchananii, Satyrium carsonii, and Satyrium trinerve—and found total phenolic content ranging from 228.56 to 500.00 mg GAE/100 g, with D. zombica exhibiting the highest levels. These phenolics, along with flavonoids and bibenzyl derivatives, are known to scavenge free radicals and reduce oxidative stress, offering protective effects against chronic diseases. Additionally, Singh et al. (2012) reported that over 214 orchid species across 64 genera contain alkaloids, terpenoids, and phenanthrenes—compounds with documented antimicrobial, anti-inflammatory, and neuroprotective properties. The diversity and concentration of these bioactives vary across species and ecological zones, underscoring the importance of targeted phytochemical profiling for nutraceutical development and conservation.
5. Medicinal properties
Edible orchids have long held a revered place in traditional medicine systems across Asia, Africa, and Latin America, where their tubers, flowers, and extracts are used to treat a wide range of ailments. In Ayurveda and Siddha, species like Vanda tessellata and Dendrobium nobile are employed for managing respiratory disorders, skin diseases, and reproductive health issues. The ancient Greek belief in the aphrodisiac properties of orchid tubers—stemming from their anatomical resemblance—marks one of the earliest recorded ethnobotanical uses. In India, over 150 orchid species are documented in indigenous healing practices, with Gastrodia elata and Eulophia nuda used for their adaptogenic and anti-inflammatory effects. These applications are supported by the presence of bioactive compounds such as alkaloids, phenanthrenes, and stilbenoids, which exhibit antimicrobial, analgesic, and immunomodulatory properties. However, the growing demand for medicinal orchids has led to overharvesting and habitat loss, prompting urgent calls for sustainable harvesting and conservation strategies to safeguard both biodiversity and traditional knowledge (Neha yadav eta l., 2024; Suvigya Gautam et al., 2025; Pal et al., 2020).
6.  Phytochemical Uniqueness
Edible orchids are phytochemically unique because they contain a diverse array of bioactive compounds, including alkaloids, flavonoids, phenanthrenes, and bibenzyl derivatives, which are rarely found together in other edible plants. These compounds contribute to their distinctive nutritional and medicinal properties, offering antioxidant, antimicrobial, anti-inflammatory, and even antitumor activities. Studies on species such as Disa, Satyrium, and Bulbophyllum have revealed that orchids accumulate secondary metabolites in different plant parts—leaves, pseudobulbs, and tubers—creating a complex chemical profile that enhances both their functional food potential and therapeutic value. This phytochemical richness not only sets edible orchids apart from conventional vegetables and herbs but also underscores their importance in traditional medicine and modern nutraceutical research (table 1).
Table 1: Phytochemical Uniqueness of Edible orchids versus other edible plants
	Feature
	Edible Orchids
	Other Edible Plants

	Key Compounds
	Vanillin (Vanilla), salep (Orchis spp.), alkaloids, flavonoids
	Polyphenols, carotenoids, vitamins

	Medicinal Properties
	Anti-inflammatory, aphrodisiac, adaptogenic
	Antioxidant, antimicrobial, anti-diabetic

	Flavor Profile
	Mildly sweet, floral, creamy (vanilla)
	Wide range: bitter, sour, umami, sweet


Orchids like Vanilla planifolia produce vanillin, the world’s most popular flavoring compound, while Orchis mascula tubers yield salep, a thickening agent used in Turkish ice cream.
 7. Culinary Applications
Edible orchids, much like common edible plants, have found fascinating culinary applications that highlight both their aesthetic appeal and subtle flavors. Orchid flowers are often used as decorative garnishes in gourmet cuisine, lending vibrant colors and delicate textures to salads, desserts, and beverages, while their tubers—such as those of Orchis species—are processed into salep, a traditional thickening agent for drinks and puddings in Middle Eastern and Mediterranean cuisines. In comparison, common edible plants like basil, mint, and spinach are more widely employed for their robust flavors and nutritional value, forming the backbone of everyday cooking across cultures. Together, orchids and familiar edible plants demonstrate the spectrum of culinary creativity: orchids contribute elegance, novelty, and unique phytochemicals, while common plants provide staple flavors, aromas, and nourishment, making them complementary in both traditional and modern gastronomy (table 2).
Table 2: Culinary Applications of Edible orchids and common edible plants 
	Use Case
	Edible Orchids
	Common Edible Plants

	Primary Use
	Garnishes, flavoring (vanilla), beverages
	Staple foods, vegetables, fruits

	Cultural Role
	Rituals, traditional medicine, gourmet cuisine
	Daily nutrition, mass consumption

	Processing Complexity
	Labor-intensive (e.g., hand-pollination of vanilla)
	Generally easier to cultivate and harvest


In Thailand, Dendrobium flowers are deep-fried as snacks, while in Hawaii, they’re candied or added to salads.
8.  Ecological Aspects
Edible orchids play vital ecological roles as indicators of healthy ecosystems, contributors to biodiversity, and participants in complex plant–pollinator interactions. Many orchid species thrive in diverse habitats ranging from tropical rainforests to alpine regions, and their presence often signals balanced climatic and forest conditions. They form intricate symbiotic relationships with mycorrhizal fungi, which are essential for seed germination and nutrient uptake, thereby maintaining soil health and ecological stability. Orchids also support pollinator networks, attracting specialized insects and birds that ensure cross-pollination and genetic diversity. However, edible orchids face ecological threats such as habitat destruction, overharvesting, and climate change, which have led to many species being classified as threatened or endangered. Their ecological uniqueness lies not only in their adaptability to varied environments but also in their role as keystone species that sustain both forest resilience and cultural traditions tied to their edible and medicinal uses.
Table 3: Ecological Aspects of edible orchids 
	Attribute
	Edible Orchids
	Other Edible Plants

	Growth Habit
	Epiphytic, terrestrial, mycoheterotrophic
	Mostly terrestrial, autotrophic

	Cultivation Challenges
	Require symbiotic fungi, slow growth
	Widely adapted, faster growth cycles

	Yield & Productivity
	Low yield, high value (e.g., vanilla pods)
	High yield, scalable production


Vanilla remains one of the most labor-intensive crops, second only to saffron in cost.
9. Cultural & Historical Depth
Edible orchids have deep roots in traditional medicine and myth. Ancient Greeks used Orchis tubers to influence fertility. Aztecs drank vanilla-infused beverages for strength. Chinese medicine uses orchid extracts for fever, tuberculosis, and wound healing.
10. Prominent edible orchids
10. 1 Vanilla Orchid (Vanilla planifolia)
Vanilla planifolia, commonly known as the vanilla orchid, holds significant ethnobotanical importance as both a culinary spice and a traditional remedy. Indigenous communities in Mesoamerica historically used vanilla pods not only as a flavoring agent in cacao-based beverages but also for their perceived aphrodisiac and calming properties. Ethnobotanical records highlight its role in rituals, perfumery, and as a natural preservative (Ramya bandari et al., 2025). Medicinally, extracts of V. planifolia have been reported to exhibit antibacterial, antidiabetic, anticancer, and eupeptic properties, making it valuable in pharmaceutical research. Nutritionally, vanilla pods contain carbohydrates, trace minerals, and phenolic compounds that contribute to their therapeutic potential. The presence of vanillin, the primary bioactive compound, alongside tannins, alkaloids, and glycosides, underscores its diverse phytochemical composition.
Phytochemical and antioxidant profiling of Vanilla planifolia reveals a rich spectrum of bioactive compounds. Studies have identified flavonoids, phenols, terpenoids, and saponins in its stems and leaves, with both enzymatic and non-enzymatic antioxidant activities contributing to its protective role against oxidative stress (Yusuf et al., 2023). Vanillin and related phenolic derivatives act as potent antioxidants, reducing free radical damage and supporting cellular health. The phytochemical diversity of V. planifolia not only enhances its medicinal applications but also strengthens its nutritional and functional food value. These findings highlight vanilla’s dual role as a cultural heritage plant and a modern nutraceutical resource, bridging traditional uses with contemporary pharmacological relevance.
10.2 Dendrobium Orchid (Dendrobium nobile)
Dendrobium nobile, a prominent member of the Orchidaceae family, is widely recognized in ethnobotanical traditions and traditional Chinese medicine (TCM). Known as Shihu or Dendrobii caulis, it has been historically used to treat fever, thirst, eye ailments, and to promote longevity. Ethnobotanical records highlight its role as both a medicinal herb and functional food, consumed in teas and tonics for its rejuvenating properties. Medicinally, D. nobile exhibits diverse pharmacological activities including antitumor, anti-inflammatory, immunomodulatory, neuroprotective, and antidiabetic effects, making it a valuable resource in modern pharmacognosy. Nutritionally, it contains polysaccharides, alkaloids, and trace minerals that contribute to its health-promoting functions, such as enhancing immunity, lowering glucose, and reducing lipid levels (Zhang  et al., 2023).
Phytochemical and antioxidant profiling of Dendrobium nobile reveals a rich composition of bioactive compounds. Major constituents include phenanthrenes, bibenzyl derivatives, sesquiterpenes, alkaloids, and polysaccharides, which are responsible for its therapeutic potential. These compounds exhibit strong antioxidant activity, reducing oxidative stress and protecting cellular integrity. Studies have shown that both enzymatic and non-enzymatic antioxidant mechanisms are active in D. nobile, supporting its role in anti-aging and disease-preventive applications. The phytochemical diversity not only underpins its medicinal efficacy but also enhances its nutritional and functional food value, positioning D. nobile as a bridge between traditional ethnobotanical knowledge and modern pharmacological research (Jain et al., 2024).
10.3 Boat Orchid (Cymbidium hookerianum)
Cymbidium hookerianum, commonly known as the boat orchid, is valued in ethnobotanical traditions for its ornamental, cultural, and medicinal significance. In Himalayan and Northeast Indian communities, it has been used in rituals, as decorative plants, and occasionally in traditional remedies for fever, wounds, and general vitality. Ethnobotanical records highlight its role in religious offerings and protective practices, reflecting its cultural integration beyond horticulture. Medicinally, members of the Cymbidium genus, including C. hookerianum, are reported to possess anti-inflammatory, antimicrobial, anticancer, and neuroprotective properties, making them promising candidates for pharmacological exploration. Nutritionally, the orchid contains polysaccharides, trace minerals, and phenolic compounds that contribute to its functional food potential, while its phytochemical richness underpins both therapeutic and nutritional applications (Balilashaki et al., 2023).
Phytochemical and antioxidant profiling of Cymbidium hookerianum reveals a diverse array of bioactive compounds. Studies on Cymbidium species have identified flavonoids, alkaloids, terpenoids, bibenzyl derivatives, and phenanthrenes, which contribute to their pharmacological activities. These compounds exhibit strong antioxidant properties, reducing oxidative stress and protecting against cellular damage. Both enzymatic and non-enzymatic antioxidant mechanisms have been observed, supporting its role in anti-aging and disease-preventive applications. The phytochemical diversity of C. hookerianum not only enhances its medicinal efficacy but also strengthens its nutritional and functional food value. This dual profile positions the boat orchid as a culturally significant plant with modern relevance in nutraceutical and pharmaceutical research (Monica et al., 2024). 
10.4 Early Purple Orchid (Orchis mascula)
Orchis mascula, commonly known as the Early Purple Orchid, has long-standing ethnobotanical significance across Europe and Asia, where its tubers were traditionally used to prepare “salep,” a flour-like powder consumed as a nutritive beverage and tonic. In folk medicine, O. mascula was employed as an aphrodisiac, nervine tonic, and remedy for gastrointestinal disorders, stress, and male sexual dysfunction. Historical records also highlight its use in treating wounds, fever, and as a restorative food during convalescence. Medicinally, modern pharmacological studies confirm that O. mascula exhibits cardiovascular, hypolipidemic, antimicrobial, cytotoxic, antiepileptic, and DNA-protective activities, underscoring its therapeutic potential. Nutritionally, salep derived from its tubers is rich in carbohydrates, mucilage, and trace minerals, making it a valuable dietary supplement in traditional diets (Bazzicalupo et al., 2023).
Phytochemical and antioxidant profiling of Orchis mascula reveals a diverse composition of bioactive compounds. The plant contains alkaloids, saponins, tannins, phenolics, terpenes, sterols, and flavonoids, which contribute to its pharmacological activities. These compounds exhibit strong antioxidant properties, reducing oxidative stress and protecting cellular integrity. Both enzymatic and non-enzymatic antioxidant mechanisms have been reported, supporting its role in anti-aging and disease-preventive applications. The phytochemical diversity of O. mascula not only enhances its medicinal efficacy but also strengthens its nutritional and functional food value. This dual profile positions the Early Purple Orchid as a culturally significant plant with modern relevance in nutraceutical and pharmaceutical research (Al-Snafi, 2020).
10.5 Satyrium Orchid (Satyrium spp.)
Satyrium orchids (Satyrium spp.) are ethnobotanically significant medicinal plants, particularly in the Himalayan and Ayurvedic traditions, where species such as Satyrium nepalense are known as “Salam Mishri” and included in rejuvenating formulations like Astavarga. Traditionally, their tubers have been used as tonics to improve vitality, treat fever, respiratory ailments, and digestive disorders, and are considered restorative foods during convalescence. In local ethnomedicine, they are valued for their aphrodisiac, nervine, and immunomodulatory properties. Medicinally, Satyrium species exhibit anti-inflammatory, antimicrobial, anticancer, and adaptogenic activities, making them promising candidates for pharmacological research. Nutritionally, their tubers are rich in starch, mucilage, and trace minerals, contributing to their role as functional foods and dietary supplements in traditional diets (Rawat et al., 2024; De, 2023).
Phytochemical and antioxidant profiling of Satyrium orchids reveals a diverse composition of bioactive compounds. Studies on Satyrium nepalense and related species have identified alkaloids, flavonoids, phenolics, tannins, saponins, terpenoids, and glycosides, which underpin their therapeutic potential. These compounds exhibit strong antioxidant activity, reducing oxidative stress and protecting against cellular damage. Both enzymatic and non-enzymatic antioxidant mechanisms have been reported, supporting their role in anti-aging and disease-preventive applications. The phytochemical richness of Satyrium not only enhances its medicinal efficacy but also strengthens its nutritional and functional food value. This dual profile positions Satyrium orchids as culturally significant plants with modern relevance in nutraceutical and pharmaceutical research (Bazzicalupo et al., 2023).
11. Culinary Versatility 
Edible orchids offer remarkable culinary versatility, blending visual elegance with subtle flavors across diverse cuisines (table 4). The Vanilla planifolia orchid is globally renowned for its fruit—the vanilla bean—used in desserts, beverages, and sauces. In Southeast Asia, Dendrobium nobile flowers are dried and used as garnishes or brewed into herbal teas, while their stems add a sweet note to soups and tonics. Bhutanese cuisine incorporates Cymbidium hookerianum flowers and bulbous stems into curries and stir-fries, despite their mildly bitter taste. In Africa, Satyrium spp. tubers are transformed into Chikanda, a protein-rich meat-like cake that’s both a cultural staple and a nutritional powerhouse. These orchids not only enhance dishes with color and texture but also contribute essential nutrients like carbohydrates, iron, and phenolics, as shown in studies from Malawi. Their adaptability across sweet, savory, and medicinal preparations underscores their potential in functional gastronomy and value-added food innovation (Kumweda et al., 2024; Kasulo et al., 2019).
Table 4: Comparative Nutritional Profile of Selected Edible Orchids
	Orchid Species
	Region of Use
	Carbohydrate (%)
	Protein (%)
	Total Phenolics (mg GAE/100g)
	Minerals
	Functional Properties

	Disa zombica
	Malawi
	65.24
	2.19
	228
	Fe, Ca, K
	High water absorption capacity (8.12 g/g)

	Satyrium buchananii
	Malawi, Tanzania
	80.22
	4.65
	500
	Fe, Mg, Zn
	Gel-forming ability; used in chikande sausage

	Gastrodia elata
	China, India
	70.00
	3.50
	310
	P, K, Ca
	Neuroprotective; adaptogenic; used in TCM

	Eulophia nuda
	India
	68.40
	3.80
	275
	Ca, Fe, Mn
	Anti-inflammatory; used in tribal medicine

	Satyrium trinerve
	Malawi
	77.10
	4.10
	460
	K, Mg, Fe
	High swelling index; potential thickener

	Habenaria spp.
	Nepal, Bhutan
	~72.00
	~3.00
	~250
	Ca, P, Fe
	Used in salep; soothing for throat and digestion


12. Conservation and Sustainability Challenges
The conservation of edible orchids requires a multifaceted approach that integrates in situ and ex situ strategies. In situ conservation focuses on protecting orchids within their natural habitats through the establishment of protected areas, biosphere reserves, and community-managed forests. This is particularly critical in regions such as the Himalayas and Northeast India, where orchids are harvested for food and medicine by indigenous communities. Strengthening legal frameworks under the Convention on International Trade in Endangered Species (CITES) and national biodiversity acts has also been emphasized to regulate unsustainable collection and trade. Community-based conservation, which empowers local populations to manage orchid-rich ecosystems, ensures that traditional ethnobotanical practices are maintained while reducing pressure on wild populations.

Ex situ conservation strategies complement habitat protection by focusing on propagation, cultivation, and germplasm preservation. Techniques such as tissue culture, micropropagation, and seed banking have proven effective in maintaining genetic diversity and producing planting material for reintroduction programs. Botanical gardens and research institutions play a vital role in conserving rare edible orchid species while promoting awareness of their nutritional and cultural importance. Sustainable cultivation models, including agroforestry and home garden integration, offer pathways to reduce dependence on wild harvesting while generating livelihood opportunities. Linking conservation with value-addition—such as developing orchid-based nutraceuticals—can incentivize local communities to adopt sustainable practices. Together, these strategies ensure that edible orchids continue to serve as vital resources for food security, cultural heritage, and biodiversity conservation.
 13. sustainability chall13. Hybrid Development and Domestication
Innovative research has demonstrated the feasibility of creating artificial hybrids of edible orchids using phylogenetic distance metrics (matK and nrITS sequences) to predict compatibility. These hybrids, distinguishable from wild types, offer a pathway for legal, sustainable trade and cultivation. The Royal Horticultural Society has registered thousands of hybrids, though most are ornamental; edible hybrids remain underexplored.
14. Future Directions
There is a requirement of developing agronomic packages for edible orchid cultivation successfully. Creating shelf-stable products like powders, extracts, and functional snacks are essential. Linking edible orchids to geographic identity and cultural heritage a will add strength. Empowering communities through decentralized propagation and processing units will pave greater path further.
Conclusion
Edible orchids represent a convergence of biodiversity, cultural heritage, and nutritional promise. With strategic interventions in conservation, hybridization, and value chain development, these plants can transition from endangered wild resources to sustainable functional foods.
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