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Abstract: Dioscorea bulbifera is a is a wild edible tuberous twiner belonging to the 

family Dioscoreaceae. Tuber of D. bulbifera is supplement wild food crop, widely 

distributed around the world. It contains a significant amount of carbohydrates, 

starch, sugar, proteins, lipids, vitamins, minerals, fiber, etc. It is extensively used to 

treat diverse diseases and disorders. The tribal communities use the tubers of D. 

bulbifera as a source of nutrition. Considering its importance, an attempt has been 

made to document the morphological characters, ethnomedicinal, and food values of 

D. bulbifera to explore its nutraceutical values, which will be helpful during food crises. 
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Introduction: Dioscoreaceae is a family of monocotyledonous flowering plants, 

comprising about nine genera with about 715 species, considered one of the earliest 

families of the plant kingdom (Adomenien and Venskutonis 2022). Species of this 

family have a mostly Pantropical distribution. The family as most recently described 

contains 4 genera: Dioscorea, Stenomeris, Tacca (previously classified in Taccaceae), and 
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Trichopus (sometimes classified in Trichopodaceae), which form a strongly supported 

monophyletic group. Several segregate genera have been merged into Dioscorea 

(Cardiak et al. 2002; Simpson 2010). The Dioscoreaceae consist of twining herbs or 

woody vines, rarely erect, small herbs. Root stock are rhizomatous or tuberous. Stem 

twining to left or right, pubescent or glabrous, sometimes prickly. Leaves are alternate 

or opposite, petiolate, simple or palmately compound, basal veins 3-13, interstitial 

veins reticulate; leaflets of palmately compound leaves are often ovate or lanceolate. 

The inflorescence is an axillary panicle, raceme, umbel, or spike of monochasial units 

(reduced to single flowers), with prominent involucral bracts in Tacca. Flowers are 

usually unisexual (when plants are dioecious, rarely monoecious), sometimes 

bisexual, solitary, clustered, or in cymules, these in a spike, raceme, or thyrse, these 

are sometimes grouped into panicles. The fruit is a capsule or berry, often winged, 1-

3 locular at maturity. Seeds with a membranous wing or not (Chih-tsun et al. 1985; 

Simson 2010).  

Dioscorea, the true yam, includes several economically important species, which 

are very important food sources in many tropical regions. It comprises about 650 

species (Mishra and Kumar 2021) found throughout the Tropics and Subtropics, 

especially in West Africa, parts of Central America and the Caribbean, the Pacific 

Islands, and Southeast Asia with comparatively few taxa found in temperate regions 

(Maneenoon et al. 2008; Maurin et al. 2016). It has been a major food source for many 

tribal communities worldwide due to the presence of essential dietary nutrients. It is 

known for its association with low-cost food culture, traditional medicine, modern 

medicine and the pharmaceutical industries (Adomenien and Venskutonis 2022). 

They are the source of carbohydrates, fats, fibres, and proteins and also possess a rich 

amount of mineral nutrients including sodium, potassium, phosphorus, calcium, 

copper, magnesium, iron, and manganese. It shows diverse medicinal properties due 

to the presence of various secondary metabolites including alkaloids, carotenoids, 

flavonoids, glycosides, phenolics, steroidal saponins, sapogenins, tannins, terpenoids, 

diosgenin, etc (Waris et al. 2021; Kumar et al. 2017).  

Among them, D. bulbifera is the most common species. It is also known as Air 

yam, Aerial yam, Bitter yam, Cheeky yam, Potato yam, Pita alu, Gosh alu, Mas alu, 

Tikor alu, Thaphumiyung-wablai, and Ruipan. It is a major staple food crop widely 

distributed around the world, native to Asia, Northern Australia, America and 

tropical Africa (Dutta 2015; Coursey 1967; Suriyavath & Indupriya 2011; Kumar et al. 

2017). The tubers of D. bulbifera are bitter in taste and have a faint odour. It contains 

the highest levels of calcium, magnesium, sodium and zinc. Therefore, it is taken as 

the most preferred yam for the diet in comparison to other yam members (Anona et 

al. 2018).  

Morphological characters of D. bulbifera: It is a climbing vine. The stem is glabrous 

and smooth and twins to the left. Leaves are alternate, simple; petiole 2.5-5.5 cm; leaf 

blade broadly cordate, 8-15 (-26) x 2-14 (-26) cm, glabrous, margin entire or slightly 
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undulate, apex caudate-acuminate. Bulbils are purplish brown with orbicular spots, 

globose or ovoid, variable in size. 

 

Plate 1: Seedlings of Dioscorea bulbifera 
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Plate 2: Morphological variations in the leaf of D. bulbifera 



Food, medicinal and ecological significance of Dioscorea bulbifera (Dioscoreaceae) 

 

33 
Sinnadorai et al. (2022) in BL Manjula et al., (eds.), Yam 
 

 

Plate 3: Plant parts of D. bulbifera 
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Plate 4: Morphological characterization of flower and tuber of D. bulbifera 



Food, medicinal and ecological significance of Dioscorea bulbifera (Dioscoreaceae) 

 

35 
Sinnadorai et al. (2022) in BL Manjula et al., (eds.), Yam 
 

 

Figure 1: Bulbils of D. bulbifera, an edible part (Photo Credit: Nithiyananthan Sinnadorai) 

Tubers are usually solitary, ovoid or pear-shaped, 4 -10 cm thick; cork black; roots 

fibrous. Male spikes are usually clustered in leaf axils or along leafless, axillary shoots, 

drooping, sometimes branched. Male flowers: solitary, ± contiguous along rachis; 

bract and bracteole ovate; perianth purple, lobes lanceolate; stamens 6, inserted at base 

of the perianth, filaments nearly as long as anthers. Female spikes often have 2 or more 

together, similar to male ones, 20-30 cm. Female flowers: staminodes 6, 1/4 as long as 

perianth lobes. Capsule reflexed or drooping, straw-coloured, densely purplish 

dotted, oblong-globose, 1.5-3 cm, glabrous, base and apex rounded; wings 0.25-0.7 cm 

wide. Seeds inserted near the apex of the capsule, dark brown; wing pointing toward 

capsule base, oblong, 1.2-1.6 x 0.5 cm. Flowering & fruiting: Jul- Nov (Chih-tsun et al. 

1985; Kumar and Jena 2017; Plate 1-4; Figure 1). 

Ethnobotanical and pharmacological values of D. bulbifera: It is extensively used to 

treat diverse diseases and disorders. The tuber of D. bulbifera is reported to have 

therapeutic benefits as purgative, anthelmintic, diuretic, rejuvenating tonic, 

aphrodisiac and can also be used for the treatment in hematological disorders, 

diabetic, worm infestations, hemorrhoids, skin disorders, general debility as well as 

polyurea. It is used to treat cough, epistaxis, goiter, hemoptysis, pharyngitis, skin 

infections, piles, throat infections and to remove dandruff (Guan et al. 2017; Kumar et 

al. 2017). In the Indian traditional medicine system, the leaves are used to treat various 

skin diseases and also used against diarrhoea, dysentery, throat infection, and 
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tuberculosis (Sharma and Bastakoti 2009; Panduraju et al. 2010; Lim 2016). The Bhoxa 

community in Dehradun, Uttarakhand uses the tuber against diarrhoea and dysentery 

(Gairola et al. 2013). The roasted and crushed tuber with salt is used for cough, piles, 

ulcers and syphilis. Crushed twigs and tender shoots are applied to hair to remove 

dandruff (Dutta 2015). In Bangladesh, it is extensively used to treat diverse diseases 

and disorders. The tuber of D. bulbifera is reported to have therapeutic benefits as 

purgative, anthelmintic, diuretic, rejuvenating tonic, aphrodisiac and can also be used 

for the treatment in hematological disorders, diabetic disorders, worm infestations, 

hemorrhoids, skin disorders, general debility as well as polyurea. It is used to treat 

cough, epistaxis, goiter, hemoptysis, pharyngitis, skin infections, piles, throat 

infections and to remove dandruff (Guan et al. 2017; Kumar et al. 2017). In the Indian 

traditional medicine system, the leaves are used to treat various skin diseases and also 

used against diarrhoea, dysentery, throat infection, and tuberculosis (Sharma and 

Bastakoti 2009; Panduraju et al. 2010; Lim 2016). Bhoxa community in Dehradun, 

Uttarakhand uses the tuber against diarrhoea and dysentery (Gairola et al. 2013). The 

roastedand crushed tuber with salt is used in cough, piles, ulcers and syphilis. 

Crushed twigs and tender shoots are applied to hair to remove dandruff (Dutta 2015). 

In Bangladesh, D. bulbifera is used in the treatment of tumors and leprosy (Murray et 

al. 1984). D. bulbifera is used in the treatment of tumors and leprosy (Murray et al. 

1984). In Zimbabwe, D. bulbifera is used in wound healing (Mbiantcha et al. 2011).  In 

Brazil and Java, it is considered as remedy against dysentery and diarrhea in addition 

to syphilis, while for treatment of abscesses, boils, and wound infections in Cameroon 

and Madagascar (Cogne, 2002; Mbiantcha et al. 2011). Crushed tubers and decoction 

are emulsified into oil to treat infected ulcers and sinuses (Subasini et al. 2013; Tang et 

al. 2006). In Uganda, tubers are boiled and consumed by local people to treat HIV 

patients (Kundu et al. 2020). In the Republic of Congo, the raw bulbil of D. bulbifera is 

used and applied to cure ringworm (Terashima et al., 1985). In Chinese medicine, it is 

used as a remedy for sore throats, struma, gastric cancer, carcinoma of the rectum, 

goiter, food poisoning, and used against dog bites, and snake bites (Adeniran and 

Sonibare 2013; Ghosh et al. 2015). D. bulbifera exhibits variation in the phytochemical 

diversity depending upon its geographical location, parts of a plant and the extraction 

solvents used. It shows the presence of saponins, tannins, flavonoids, sterols, 

polyphenols, glycosides etc. (Ikiriza 2019). These bioactive compounds might be 

responsible for the above therapeutic claims. alarming 

Food values: World population continues growing at rate and creating food problems 

throughout the world. So now, food security is an important aspect of every 

developing nation in the process of achieving sustainable development. Yam 

(Dioscorea species) are important species, distributed globally and has contributed 

enormously to food security especially in Sub-Saharan Africa because of its role in 

providing nutritional along with economic benefits (Obidiegwu et al. 2020). D. 

bulbifera is the most preferred yam for its nutritional content. 
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Figure 2: Consumption of Discorea bulbifera tubers 

It is not a popular yam among the edible yam species. Tribal communities near forests 

use this yam as a food source but it is yet unexplored in urban areas. It is consumed 

by a small number of communities and is generally underutilized both at subsistence 

and commercial levels (Igyor et al. 2004). The tribal communities use the tubers of D. 

bulbifera as a source of nutrition, especially in food crises, and as a nutritional aid to a 

regular diet. These tubers are also found in the local markets for sale during the early 

summer season (Ojinnaka et al. 2017). In many parts of India, these tubers are also 

eaten raw or after successive boiling to enhance the appetite. Tubers are roasted and 

also cooked as a vegetable (Dutta 2015; Kumar 2015; Kumar 2017; Figure 2). The 

bioactive compounds present here, offer numerous health benefits ranging from 

prevention to treatment of degenerative diseases. It contains a high level of primary 

metabolites including carbohydrates, starch, sugar, proteins, lipids, vitamins, 

minerals, fiber etc. it was reported that D. bulbifera contains the highest percentage of 

crude fiber and highest amounts of cellulose and hemicellulose (Abara et al. 2011). A 

study was carried out to investigate the cell wall carbohydrates of 43 genotypes from 

five yam species (D. rotundata, D. alata, D. bulbifera, D. cayenensis and D. dumetorum) 

using detergent system analysis and recorded the highest cell wall carbohydrate in D. 

bulbifera at 2.1%, 3.2% and 1.1% for hemicelluloses, cellulose, and lignin, respectively 

(Otegbayo et al. 2018). The tuber of D. bulbifera is a good source of essential amino 

acids like phenylalanine and threonine along with necessary minerals (Ezeocha et al. 

2014; Shajeela et al. 2011; Soto et al. 2014; Obidiegwu et al. 2020). In the case of iron 
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content, D. bulbifera also stands as a good source of iron (Otegbayo et al. 2018). D. 

bulbifera is more potential for diabetic patients and people with other health conditions 

like obesity, since they are more nutritious and less sweet. The leaves are used as a 

staple food for hunter-gatherers living in the forest such as Pygmies in Central Africa 

and Abayanda in Uganda, leading to the near extinction of this climber (Okeke et al. 

2008; Ikiriza 2019).  

Conclusion: Food is a basic human right. A sustainable and secure food chain is 

required to solve the world’s food problems. If more poor people and farmers are 

engaged in all aspects of the effort to gain food security, the more they are energized 

in the process, the greater the chance of attaining lasting food security. The above 

discussion indicates that the tuber of D. bulbifera has significant proximate content 

with a good amino acid profile, a significant amount of minerals plus vitamins, and 

also has a richness in phytoconstituents. It could be a better option for our dietary 

system and for economic purposes as well. To encourage this crop, there is a need to 

enlighten the local inhabitants on its food, clinical and commercial importance and 

uses. Also, for the sustainable growth of this crop, the Government and Non-

Governmental organizations should have to distribute the bulbils to the farmers for 

planting and also encourage its planting back into the wild. In addition to this, 

micropropagation of the D. bulbifera will be the perfect course of action to re-naturalize 

the plant in its own habitat with more purpose.   

References 

Abara AE, Tawo EN, Obi-Abang ME and Obochi GO. (2011). Dietary fibre components of four common 
Nigerian Dioscorea species. Pakistan Journal of Nutrition. 10: 383–387. 

Adeniran AA and Sonibare MA. (2013). In vitro potential anthelmintic activity of bulbils of Dioscorea 
bulbifera L. on earthworms and liver flukes. Journal of Pharmacognosy and Phytotherapy. 
5(12):196-203. 

Adomeniene A and˙Venskutonis PR. (2022). Dioscorea spp.: Comprehensive Review of Antioxidant 
Properties and Their Relation to Phytochemicals and Health Benefits. Molecules. 27: 2530. 
https://doi.org/10.3390/molecules27082530. 

Anona CA, Ezeabara and Regina O. (2018). Comparative analyses of phytochemical and nutritional 
compositions of four species of Dioscorea. Acta Scientific Nutritional Health. 2(7): 90–94. 

Caddick LR, Wilkin P, Rudall PJ, Hedderson TAJ and Chase MW. (2002). Yams Reclassified: A 
Recircumscription of Dioscoreaceae and Dioscoreales. Taxon. 51(1): 103. doi:10.2307/1554967. 

Chih-tsun T, Mei-chen C and Ping-ping L. (1985). Dioscoreaceae. In: Pei Chien & Ting Chih-tsun, eds., 
Flora Reipublicae Popularis Sinicae. 16(1): 54–120. 

Cogne AL. (2002). Phytochemical investigation of plants used in African traditional medicine: Dioscorea 
sylvatica (Dioscoreaceae), Urginea altissima (Liliaceae), Jamesbrittenia fodina and Jamesbrittenia 
elegantissima (Scrophulariaceae). 208. 

Coursey DG. (1967). Yams. An account of the nature, origins, cultivation and utilisation of the useful 
members of the Dioscoreaceae. Yams. An account of the nature, origins, cultivation and 
utilisation of the useful members of the Dioscoreaceae. 

Dutta B. (2015). Food and medicinal values of certain species of Dioscorea with special reference to 
Assam. Journal of Pharmacognosy and Phytochemistry. 3(4): 15-18.  

Ezeocha VC, Nwogha JS, Ohuoba AN and Chukwu LI. (2014). Evaluation of poultry manure 
application rates on the nutrient composition of Dioscorea bulbifera (Aerial yam). Nigerian Food 
Journal. 32(2):92-96. 



Food, medicinal and ecological significance of Dioscorea bulbifera (Dioscoreaceae) 

 

39 
Sinnadorai et al. (2022) in BL Manjula et al., (eds.), Yam 
 

Gairola S, Sharma J, Gaur RD, Siddiqi TO and Painuli RM. (2013). Plants used for treatment of dysentery 
and diarrhoea by the Bhoxa community of district Dehradun, Uttarakhand, India. Journal of 
Ethnopharmacology. 150 (3): 989-1006. 

Ghosh S, Parihar VS, More P, Dhavale DD and Chopade BA. (2015). Phytochemistry and Therapeutic 
Potential of Medicinal Plant: Dioscorea bulbifera. Medicinal chemistry. 5: 160-172. 
doi:10.4172/2161-0444.1000259. 

Guan XR, Zhu L, Xiao ZG, Zhang YL, Chen HB, Yi T. (2017). Bioactivity, toxicity and detoxification 
assessment of Dioscorea bulbifera L.: a comprehensive review. Phytochemistry Reviews. 16: 
573–60. https://doi.org/10.1007/s11101-017-9505-5 

Igyor M A, Ikyo SM and Gernah DI. (2004). The food potential of potato yam (Dioscorea Bulbifera).  
Ikiriza H, Ogwang Pe, Peter EL, Hedmon O, Umba C, Abubaker M and Abdalla AAM. (2019). Dioscorea 

bulbifera, a highly threatened African medicinal plant, a review. Congent Biology. 5(1). 
https://doi.org/10.1080/23312025.2019.1631561 

Kumar S and Jena PK. (2017). Tools from Biodiversity: Wild Nutraceutical Plants. Ed: James N Furze et 
al.: Identifying Frontier Research Integrating Mathematic Approaches to Diverse Systems / 
Sustainability. Springer, Switzerland. DOI: 10.1007/978-3-319-43901-3-9. 

Kumar S, Das G, ShinHS and Patra JK. (2017). Dioscorea spp. (a wild edible tuber): A study on its 
ethnopharmacological potential and traditional use by the tribal people of Similipal Biosphere 
Reserve, India. Frontiers in Pharamcology.  8:52: doi:10.3389/fphar.2017.0052. 

Kumar S. (2015). Life support plant species among aboriginals of Similipal Biosphere Reserve Forest, 
Odisha: Diversity and Conservation. International Journal of Biological Sciences and 
Engineering. 6(2): 80-86. 

Kumar S. (2017). Yam (Dioscorea species): Future functional wild food of tribal Odisha, India. In 
Frontiers in bioactive compounds. Bentham Science Publishers Limited. 

Kundu BB, Vannia K, Farheena A, Jhac P, Pandeya DK and Kumar V. (2020). Dioscorea bulbifera L. 
(Dioscoreaceae): A review of its ethnobotany, pharmacology and conservation needs. South 
African Journal of Botany. 

Lim TK. (2016). Dioscorea bulbifera. In Edible Medicinal and Non-Medicinal Plants. Springer, Dordrecht. 
pp. 235-252. 

Maneenoon K, Sirirugsa P and Sridith K. (2008). Ethnobotany of Dioscorea L. (Dioscoreaceae), a Major 
Food Plant of the Sakai Tribe at Banthad Range, Peninsular Thailand. Ethnobotany Research & 
Applications. 6:385-394. 

Maurin O, Muasya AM, Catalan P, Shongwe EZ, Viruel J, Wilkin P and Bank Mvd. (2016). 
Diversification into novel habitats in the Africa clade of Dioscorea (Dioscoreaceae): erect habit 
and elephant’s foot tubers. BMC Evolutionary Biology 16: 238.  

Mbiantcha M, Kamanyi A, Teponno RB, Tapondjou AL, Watcho P and Nguelefack TB. (2011). Analgesic 
and Anti-Inflammatory Properties of Extracts from the Bulbils of Dioscorea bulbifera L. var sativa 
(Dioscoreaceae) in Mice and Rats. Evid Based Complement Alternate Mededicine. doi: 
10.1155/2011/912935. 

Mishra S and Kumar S. (2021). Dioscorea dumetorum (Kunth) T.Durand & H. Schinz.: A new addition to 
the flora of India. Species. 22(69): 84-88. 

Murray RDH, Jorge ZD, Khan NH, Shahjahan M and Quaisuddin M (1984) Diosbulbin d and 8-
epidiosbulbin e acetate, norclerodane diterpenoids from Dioscorea bulbifera tubers. 
Phytochemistry 23: 623–625. 

Ojinnaka MC, Okudu H and Uzosike F. (2017). Nutrient Composition and Functional Properties of 
Major Cultivars of Aerial Yam (Dioscorea bulbifera) in Nigeria. Food Science and Quality 
Management. 62: 10-16.  

Okeke EC, Eneobong HN, Uzuegbunam AO, Ozioko AO and Kuhnlein H. (2008). Igbo traditional 
food system: Documentation, uses and research needs. Pakistan Journal of Nutrition. 7(2): 365–
376. doi:10.3923/pjn.2008.365.376. 

Otegbayo BO, Oguniyan DJ, Olunlade BA, Oroniran OO and Atobatele OE. (2018). Characterizing 
genotypic variation in biochemical composition, anti-nutritional and mineral bioavailability of 
some Nigerian yam (Dioscorea spp.) land races. Journal of Food Science and Technology. 55: 
205–216. 

Shajeela PS, Mohan VR, Jesudas LL and Soris PT. (2011). Nutritional and antinutritional evaluation of 
wild yam (Dioscorea spp.). Tropical and Subtropical Agroecosystems.14: 723–730.  



Food, medicinal and ecological significance of Dioscorea bulbifera (Dioscoreaceae) 

 

40 
Sinnadorai et al. (2022) in BL Manjula et al., (eds.), Yam 
 

Sharma LN and Bastakoti R. (2010). Ethnobotany of Dioscorea L. with emphasis on food value in 
Chepang communities in Dhading district, central Nepal. Botanica Orientalis Journal of Plant 
Sciences. DOI: 10.3126/botor.v6i0.2905. 

Simpson MG. (2010). Diversity and Classification of Flowering Plants: Amborellales, Nymphaeales, 
Austrobaileyales, Magnoliids, Ceratophyllales, and Monocots. Plant Systematics (Second 
Edition), Academic Press. 181-274. 

Soto LJM, González JV, Nicanor AB, Cruz LG and Fernández JY. (2014). Chemical characterisation and 
nutritional evaluation of mountain yam (Dioscorea remotiflora Kunth) tubers. Advance in 
Bioresearch. 5: 153–160.  

Subasini U, Thenmozhi S, Sathyamurthy D, Vetriselvan S, Rajamanickam GV and Dubey GP. (2013). 
Pharmacognostic and phytochemical investigations of Dioscorea bulbifera L. International 
Journal of Pharmacy & Life Sciences. 4(5): 2693-2700. 

Suriyavathana M and Indupriya S. (2011). Screening of antioxidant potentials in Dioscorea bulbifera. 
International Journal of Pharmacy & Life Sciences. 2(4): 661-664. 

Tang Z, Zhou Y, Zeng Y, Zang S, He P and Fang Y. (2006). Capillary Electrophoresis of the Active 
Ingredients of Dioscorea bulbifera L. and its Medicinal Preparations. Chroma 63: 617–622.  

Terashima H, Ichikawa M, Sawada S. (1985). Dioscorea bulbifera L. A Flora The database of plant 
utilization in Africa. The Center for African Area Studies, Kyoto University. 

Waris R, Tripahi S, Shukla AC and Agnihotri P. (2021). An overview of the genus Dioscorea L. 
(Dioscoreaceae) in India. Plant Science Today. 8(1): 72-78.  

 

 


