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Abstract

Air potato also called Dioscorea bulbifera is a staple food for various tribal group. It is a monocot,
herbaceous, tuber-yielding climber plant belong to the family Dioscoreaceae. Dioscorea bulbifera is
explored for their valuable properties throughout the world. The tubers and bulbils are edible as it has
starch, low fat, fibers and minerals which provide it nutritional value. Secondary metabolites are
saponins, sapogenins, carotenoids, tannins alkaloids and flavonoids. The commercially viable phyto
steroidal sapogenin diosgenin are also found in this plant. Due to present of secondary metabolites,
diosgenin, cortisones, bafoudiosbulbins, diosbulbins, xanthins, dioscin and dioscrine etc., it is used to
treat diabetes, cancer, microbial infections, cardiac problems, digestive abnormalities, syphilis, typhoid,
goiter and throat infection etc. The plant extracts also show antioxidant, anti-inflammatory,
antihyperlipidemic, antihelminthic and antileprosy activity. Various in vitro and in vivo studies have been
done to perform their various healing properties.
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1. Introduction

Plants are God gift providing us to complete all our basic needs i.e. food, shelter, cloth and
medicine for a delightful life . Due to the property of production of secondary metabolites by
plants, they play an important role in drugs synthesis. World Health Organization (WHO)
states that the dream “Health for All” can only be achieved with the uses of herbal plant as
medicines, because raw material is source for all drugs 2. Different tribal groups of the world
use Dioscorea bulbifera as a source of food with high caloric and medicinal value along with
wide range of adaptations [l,

2. Taxonomy, Morphology and Distribution
Dioscorea sp. (having about 682 species) is a genus of monocot Dioscoreaceae family and
Dioscorea bulbifera is most common species of this genus [* 5},

2.1 Taxonomic Classification

According to Bentham and Hooker (1862-1883),
Phanerogams

Monocotyledons

Epigynae

Dioscoreaceae

Dioscorea bulbifera

According to Hutchinson’s system of classification (1959),
Angiospermeae

Monocotyledons

Corroliferae

Dioscoreales

Dioscoreaceae

Dioscorea bulbifera.
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Fig 1: A. Flowers, B. Fruits, C. Tubers and D. Bulbils of Dioscorea bulbifera.

2.2 Local Names

This plant is known worldwide for its edible tubers. In India,
it has different vernacular names in different area.

Hindi — Ratalu, PahadiAlu, Ban Alu.

English- Air Potato, Aerial Yam.

Sanskrit- Varahikanda.

Marathi- Varahi, Dukarkand.

Assamese- Bon Alu.

Oriya- Pit Alu.

Bengali- Ban Alu.

2.3 Morphology

2.3.1 Vegetative Structure

2.3.1.1 Habit: Clockwise twinning herb (having about 25-
30m length).

2.3.1.1 Stem: Smooth glabrous stem.
Leaves: Simple, Alternate, 5-11 Veined, Smooth and
Chordate Shaped Leaves.

2.3.2 Floral Character
2.3.2.1 Inflorescence: Spike with Unisexual Flowers.

2.3.2.2 Flower:
Tubular.
Auxiliary Bulbils: Spherical, Dark Brown and Abundant.

Unisexual, White in Color, Perianth is

2.3.2.3 Tubers: Random Shaped and Sometimes Hairy (1.
Due to dioecious nature, pollination and fertilization potency
and rate of seed setting is very low. In this condition, bulbils
and tubers are the only way to propagation of this plant. The
propagation of this plant through bulbils are easy than seed
because seed germination rate is very low ],

2.4 Distribution

This plant is mostly distributed in hot, humid and tropical
regions. Geographically, it is abundantly found in Asia and
Africa continent and also distributed in some regions of
central and South America. This plant is not found in western
hemisphere. In India, it is distributed in all over country in
wild, but in North- East region of country, it is also cultivated
for their edible tubers [, This plant is abundantly reported in
Assam,  Arunachal Pradesh, Mizoram, Karnataka,
Mabharashtra, and Uttar Pradesh in wild. Due to their beautiful
appearance, it is also grown in house gardens as ornamental
plant.

3. Nutritional Importance of Dioscorea bulbifera

Dioscorea bulbifera is a wonderful source for food and as
well as medicine. In Preliminary test of tubers and leaves, the
presence of nutraceuticals and pharmaceutical compounds are

observe (Table: 1) [* 1],

Table 1: Preliminary constituents of tubers and leaves of Dioscorea
bulbifera. (+ = present, - = absent).

Leaves
+

Tubers
+

Compounds
Glucose & Fructose
Starch
Protein
Anthraquinone glycosides
Cardiac glycosides
Flavonoids
Alkaloids
Tannins
Phenolics compound
Saponins

+|+

+|+ |+ |+

|+ [+ |+ [+
'

It is an important climber plant which is staple food for a big
population in Central and South America, Asia and Africa and
plays an important role in economy in tropical and subtropical
regions (', Tubers are used as substitute for potato in various
communities in the world. In India, hill regions mostly North-
East region, it is staple food for local and tribal people. Its
tubers are rich diet having antioxidants and nutritional value.
This diet is used by local and tribal people for nutrition but
they also stay healthy due to their medicinal value 2.
Cultivated bulbs are less bitter than wild and ideal for
consumption as food. Bitter Tubers are boiled in water for
edible sweet tuber whereas Bulbils are nontoxic and safe to be
eaten [3. These cultivated bulbs are use after roasting by
tribal population in world and India especially in north east
regions, Madhya Pradesh, Chhattisgarh, Orissa and Jharkhand
etc M. India enjoy a great diversity of crop and air potato is
one out of them, which contain carbohydrates, low amount of
fat, fibers, calories and minerals such as iron, calcium and
phosphorus etc. Due to this reason, it is nutrient rich option
and can process into other kind of foods 2.

4. Phytochemical Constituents

In wild conditions, tuber is very bitter due to accumulation of
various types of secondary metabolites. These secondary
metabolites are raw materials for synthesis of various types of
drugs for human and animals. In recent studies, there are
seven clerodane diterpenoids i.e. Bafoudiosbulbins-A to G [
sixteen Diosbulbins (A-P) and near about 150 types of
medicinal extracts '] are reported form bulbils, tubers and
leaves of this plant. It is a good source of Diosgenin.
Diosgenin-derived steroids are 1 out of 10 most recommended
medicine of herbal medicine %, Due to the presence good
quantity of wvarious phytochemicals, this plant is used in
treatments of various types of physiological and microbial
disorders (Table: 2).
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Table 2: Important Medicinal Phytoconstituents and their uses.

Phytoconstituents Medicinal Uses References
Dioscoreanoside- A to —K. Skin diseases, apoptotic effect. (19
Dioscin Anticancerous activity [20]
Spiroconazole-A Antilarvicidal effect, Anticancerous, Antileismanial. [21]

Diosgenin Used in treatment of neurological disorders, cardiac problems, diabetes and Metabolic syndrome. 22,23, 24]

Dioshulbisin-A to -D Anti-inflammatory 25]
Diosbulbiside-A to —C Hepatic cancer, cytotoxic activity 26]
Bafoudiosbulbin —A to -G Antimicrobial activity [16,9]
Diosbulbin-A to —P Antitumor [17]
8-Epidiosbulbins-E-acetate Anticancerous agent (23]
Dioscrine Birth control [25]

5. Curing properties of Dioscorea bulbifera

Dioscorea bulbifera can be source of immense possibilities in
treatment of new diseases either physiological or microbial. It
has many ancient traditional uses and still valuable and is
used in all Indian medical system viz. Ayurveda,
Homeopathy, Folk Medicine, Siddha, Unani etc. All parts of
this plant have medicinal properties but tubers are main
source of drugs due to storage properties. In Folk Medicine
System, it is used for various kinds of illness and thus this
plant has ethno-medicinal value as well as used in modern
pharmaceutical industries.

5.1 Physiological Disorders

5.1.1 Antiproliferation Activity

Alcoholic extract of this plant show aromatase inhibiting
activity to reduce estrogen and progesterone level to treat
breast cancer ?"I Diosgenin can affect the cyclooxygenase-up
regulation and Caspase activity to induce apoptosis in
cancerous cells and HeLa cells respectively 21, Diosgenin can
be used in various carcinomas, lung cancer and human
chronic myeloid leukemia 22,

5.1.2 Antidiabetic Activity

Copper nanoparticles synthesized Dioscorea bulbifera
explants show antidiabetic activity %2, Dioscorea bulbifera is
used to synthesis of gold, silver and platinum etc.
nanoparticles and plant with this ability have immense
property of antidiabetic, antimicrobial and anticancerous
activity . In Alloxan induced diabetic rats, antidiabetic
effects had been performed by using Dioscorea bulbifera. In
many countries, the synthetic drug of diabetes is much costly.
Therefore it can be a wonderful plant for those countries [,

5.1.3 Cardiac Vascular Problems: Diosgenin induces
cholesterol degradation without interfering Neiman n-Pick
Cl-Like 1 protein (a protein that regulate cholesterol
absorption) of intestinal apical membrane of absorptive
enterocytes 4. Diosgenin is also use in all attributes which
cause cardiac problems 34,

5.2. Antimicrobial Activity

It has ability to cure microbial infections. Bafoudiosbulbins
are potential drugs against multidrug resistant (MDR)
Bacteria 1. The petroleum, ether and chloroform extract of its
bulb shows antifungal (against Aspergillus niger, A.
fumigatus, A. nigricans, A. flavus etc.) and antibacterial
(against E. coli, Basilosaurus, Staphylococcus etc.) activity
(32 Butanol and ethyl acetate extraction of this plant can
inhibit Coxsackie B I-VI Virus and after inhibition of virus,
cell can survive °l, Extract of silver nanoparticles synthesized
tuber have great potential to increase the antibacterial activity
of various broad spectrum antimicrobial agent 331,

5.3 Contraceptive Drugs

Diosgenin is raw material for synthesis of cortisteroids, sex
hormones and contraceptives drugs 4. Dioscrine (a potent
precursor of this plant) have potency to birth control 251,

5.4 Others

Extract of bulb used in indigenous system of medicines to
cure cardiac and neurological disorders [, memory
enhancement and throat infection [, anti-inflammatory 7,
antihyperglycemic activity 8 and antileishmanial % etc. Its
tubers and bulbils are rich source of phenolics, flavanoids
(catechin, kaempferol, catechuic acid) and steroids having
antithyroid, antileprosy and anthelminthic activity.In the
presence of alcoholic extracts of Dioscorea bulbifera,
stimulation of osteogenesis activity of osteoblastic cells has
been seen in vivo condition on rat skeletons (41,

6. Discussion and Conclusion

A plant which acts as food source as well as valuable drugs
source is like icing on the cake. Dioscorea bulbifera is such
type a plant, which overcome our food demand and a rich
source of diosgenin and other kinds of drugs. In India, it is
used as staple food after cereals as a nutrient source of
carbohydrate, fiber, low fat, minerals. Its carbohydrates are
good for diabetic patient because of present of other
antinutritional factor i.e. secondary metabolites. These
secondary metabolites are unique in this plant and enormous
potency to cure various diseases either physiological (cancer,
heart problem, tumor, diabetes, thyroids, hemorrhoids,
arthritis, goiter, Pain, etc.) or Microbial (Leprosy, typhoid,
syphilis, throat infection, Malaria, Measles, Small pox, worm
infection, immunity booster, digestive tract infection, UTI
etc). It is good source of effective drugs against neurological
disorders (such as Alzheimer’s disease, Parkinson’s disease,
and nervous injury, Neuroinflammation, Multiple Sclerosis,
Strokes and Thrombosis etc) %, cardiovascular diseases [,
diabetesetc [?°1. Cultivation of tubers and bulbils of air potato
overcomes food scarcity in tribal population and ethno-
medicinal knowledge about Air Potato had been proved as a
blessing for human being.

7. Acknowledgement

We are thankful to the Head, Department of Botany, Deen
Dayal Upadhyaya Gorakhpur University, Gorakhpur for
providing valuable support, facilities and encouragement
during the research.

8. References

1. Mazid M, Khan TA, Mohammad F. Medicinal Plants of
Rural India: A Review of Use of Indian Folks. Indo
Global Journal of Pharmaceutical Sciences
2012;2(3):286-304.

~10~


http://www.florajournal.com/

International Journal of Herbal Medicine

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Bhujbal VS, Sangoram DA, Jadhav DA. Use of Tissue
Culture Technique in Cultivation of Medicinal Plants.
World Journal of Pharmacy and Pharmaceutical Sciences
2018;7(2):1285-1290.

Dutta B. Food and Medicinal Values of Certain Species
of Dioscorea with Special Reference to Assam. Journal
of Pharmacognosy and Phytochemistry 2015;3(4):15-18.
Waris R, Tripathi S, Shukla AC, Agnihotri P. An
Overview of genus Dioscorea L. (Dioscoreaceae) in
India. Plant science Today 2021;8(1):72-78.

Mahesh R, Muthuchelia K, Maridass M, Raju G. In vitro
Propagation of Wild Yam, Dioscorea wightii through
Nodal Cultures. International Journal of Biological
Technology 2010;1(1):111-113.

Sakia B, Rawat JS, Tag H, Das AK. An Investigation on
the Taxonomy and Ecology of the Genus Dioscorea in
Arunanchal Pradesh, India. Journal of Frontline Research
in Arts and Sciences 2011;01:44-53.

Behera KK, Bhuniya B, Silva JATD, Sahoo S. Plantlets
Regeneration of Potato Yam (Dioscorea bulbifera L.)
Through in vitro Culture from Nodal Segments.
International Journal of Plant Development Biology
2010;4(1):37-41.

Fotso, Sandrine NNMF, Désirée MH, Francois DP, Denis
On. Micropropagation of Dioscoreaalata L. from micro
tubers induced in vitro. African journal of Biotechnology
2013;12(10):1057-1067. Doi: 10.5897/AJB12.2295.
Kuete V, Teponno RB, Mbaveng AT, Topondjou LA,
Meyer JJM, Barboni L et al. Antibacterial activities of
the Extracts, Fractions and Compounds from Dioscorea
bulbifera. BMC Complementary and Alternative
Medicine 2012;12(1):228.

Malode UG, Mohammad N, Quazi SA, Mahajan DT,
Masand V. Phytochemical Investigation of Dioscorea
bulbifera Linn. Indian Jour. of Res. in Pharmacy&
Biotechnology 2015;3(1):2320-3471.

Ming-hua Y, Sen-Rong H. A simple cryopreservation
protocol of Dioscorea bulbifera L. embryogenic calli by
encapsulation-verification. Plant cell tissue Organ cult
2010;101:349-358. Doi: 10.1007/s11240-010-9695-7.
Ummalyma SB, Devi RS, Patra JK, Kumar S.
Ethnobotanical Values of Dioscorea Species Available in
Eastern Ghats, India. Basic Applied Pharmacy and
Pharmacology 2018;1(1):4.

Gutierrez  RLV. Nutritional, Phytochemical and
Cytotoxicity analyses of Air Potato Dioscorea bulbifera
L. Bulbils. Plant Science Today 2021;8(2):357-364.
Subasini U, Thenmozhi S, Sathyamurthy D, Vetriselvan
S, Rajamanickam GV, Dubey GP. Pharmacognostic and
Phytochemical Investigations of Dioscorea bulbifera L.
Int. J of Pharm. & Life Sci. (IJPLS) 2013;4(5):2693-
2700.

Singh A, Sanchita, Sharma M, Patade VY, Singh R.
Comparative  evaluation of Dioscorea bulbifera
genotypes grown in Western Himalayas. Int. J Agric.
Food Sci. 2020;2(2):20-24.

DOI: 10.33545/2664844X.2020.v2.i2a.38

Dahiya P. Phytochemical Investigation and Antimicrobial
Properties of Dioscorea bulbifera Tuber. Asian J Pharm
Clin Res 2017;10(12):317-3109.

Ghosh S, Parihar VS, More P, Dhavale DD, Chopade
BA. Phytochemistry and Therapeutics Potential of
Medicinal Plant: Dioscorea bulbifera. Med Chem
2015;5:160-172.

Furmanowa M, Guzewska J. Dioscorea: In vitro Culture

~11~

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

http://www.florajournal.com

and the Micropropagation of Diosgenin-Containing
Species. Biotechnology in agriculture and forestry 1989,
7.

Galani V], Patel DM. A  Comprehensive
Phytophrmacological Review of Dioscorea bulbifera
Linn. Int J Environ Sci Nat Res 2017, 4(5).
IJESNR.MS.1D.555650.

Zhao X, Cong X, Zheng L, Xu L, Yin L, Peng J. Dioscin,
a Natural Steroid Saponin, shows remarkable protective
against Acetaminophen-induced liver damaged in vitro
and in vivo. Toxicology Letters 2012;214:69-80.
Tapondjou LA, Jenett-Siems K, Bottger S, Melzig MF.
Steroidal Saponins from the flowers of Dioscorea
bulbifera var. sativa. Phytochemistry 2013;95:341-350.
Jesus M, Martins PJ, Gallardo E, Silvestro S. Diosgenin:
Recent Highlights on Pharmacology and Analytical
Methodology. Journal of Analytical Methods in
Chemistry 2016; 16. Doi: 10.1155/2016/41556293.
Ghosh S, Ahire M, Patil S, Jabgune A, Dusane MB, Joshi
BN et al. Antidiabetic Activity of Gnidiaglauca and
Dioscorea bulbifera: Potent Amylase and Glucosidase
Inhibitors.  Evidence-Based =~ Complementary  and
Alternative Medicine 2012;2012:10. Article ID 929051.
Fuller S, Stephens JM. Diosgenin, 4-Hydroxyisoleucine,
and Fiber from Fenugreek: Mechanism of Actions and
Potential Effects on Metabolic Syndrome. Adv. Nutr
2015;6:189-197. Doi: 10.3945/an.114.007807.

Mustafa A, Ahmad A, Tantroy AH, Parry PA.
Ethnopharmacological Potential and Medicinal Uses of
Miracle Herb Dioscorea Spp. Journal of Ayurvedic and
Herbal Medicine 2018;4(2):79-85.

Liu H, Chou GX, Wu T, Guo YL, Wang SC, Wang CH et
al. Steroidal Sapogenins and Glycosides from the
Rhizomes of Dioscorea bulbifera. Journal of Natural
Products 2009;72(11):1964-1968.

Anandpara RC, Trigar PR. Investigation of Therapeutics
benefits of Dioscorea bulbifera in breast cancer. J Chem
Pharma Res 2017;9(6):313-32.

Thankappan SS, Morawala-Patell V. In vitro Propagation
Studies and Genetic Fidelity Assessment of Endangered
Medicinal Wild Yam- Dioscorea prazeri. Plant Omic
Jour., 2011; 4(4):177-189.

Jamadade DA, Rajpali D, Jhoshi KA, Kitture R, Kulkarni
AS, Shinde VS et al. Gnidia glauca and Plumbago
zeylanica Mediated synthesis of Novel Copper
Nanoparticles as promising Antidiabetic Agents.
Advances in Pharmacological Sciences 2011, 11. Doi:
10.1155/2019/9080279.

Okon JE, Ofeni AA. Antidiabetic Effect of Dioscorea
bulbifera on Alloxan Induced Diabetic Rats. CIBTech
Journal of Pharmaceutical Sciences 2013;2(1):14-19.
Vasanthi HR, Mukherjee S, Ray D, Jaychandran KSP,
Lekli I, Das DK. Protective role of air potato (Dioscorea
bulbifera) of Yam family in Myocardial ischemic
reperfusion injury. Food Funct 2010;1:278-283.

Galakatu SS, Surve PP, Ghotankar AM, Kharat RS.
Review of Varahikanda (Dioscorea bulbifera) for its
Pharmacological ~ Properties.  World  Journal  of
Pharmaceutical Research 2016;5(4):1738-1746.

Ghosh S, Patil S, Ahire M, Kitture R, Kale S, Pardesi K
et al. Synthesis of silver nanoparticals using Dioscorea
bulbifera tuber extract and evaluation of its synergistic
potential in combination with antimicrobial agents.
International journal of nanomedicine 2012;7:483.

Narula A, Kumar S, Srivastava PS. Genetic Fidelity of in


http://www.florajournal.com/

International Journal of Herbal Medicine http://www.florajournal.com

vitro Regenerants, Encapsulation of Shoot Tips and High
Diosgenin Content in Dioscorea bulbifera L., A potential
alternative Source of Diosgenin. Biotechnol Lett
2007;29:623-629. Doi: 10.1007/s10529-006-9276-3.

35. Cai B, Zhang Y, Wang Z, Xu D, Jia Y, Guan Y et al.
Therapeutics potential of diosgenin and its major
derivatives against neurological diseases: Recent
Advances. Oxidative Medicine and Cellular Logevity
2020, 16. Article ID: 3153084.

36. lkriza H, Ogwang PE, Peter EL,Hedmon O, Tolo CU,
Abubaker M et al. Dioscorea bulbifera, A Highly
Threatened African Medicinal plant, A Review. Cogent
Biology 2019;5:1631561.

Doi: 10.1080/23312025.2019.1631561.

37. Raju J, Rao Diosgenin CV. A Steroid Saponins
Constituents of Yam and Fenugreek. Emerging Evidence
for Application in Medicines, Bioactive Compounds in
Phytomedicine, Prof. lraz Rasooli (Edi.) 2012. ISBN:
978-953-307-805-2.

38. Ghosh S, More P, Derlel A, Patil AB, Markad P, Asok A
et al. Diosgenin from Dioscorea bulbifera: Novel Hit for
Treatment of Type Il Diabetes Mellitus with Inhibitory
Activity against a-Amylase and a-Glucosidase. Plos One
2014;9(9):9.

39. Ghosh S, Jagtap S, More P, Shete UJ, Maheshwari NO,
Rao SJ et al. Dioscorea bulbifera Mediated Synthesis of
Novel Au core Ag shell Nanoparticles with Potent
Antibiofilm and Antileishmanial Activity. Journal of
Nanomaterials 2015;2015:12. Article 1D 562938.
D0i:10.1155/2015/562938

40. Adeniran AA, Sonibare MA, Rajacharya GH, Kumar S.
Assessment of Genetic Fidelity of Dioscorea bulbifera L.
and Dioscorea hirtiflora Benth. and Medicinal
Bioactivity Produced from the Induced Tuberous Roots.
Plant Cell Tiss Organ Cult 2017. DOI 10.1007/s11240-
017-1334-0.

41. Folwarczna J, Zych M, Nowinska B, Pytlik M, Blalik M,
Jaguslak A et al. Effect of diosgenin, a steroidal
sapogenin, on rat skeletal system ACTA Biochimica
Polonica 2015;63(2):287-295.

DOI: 10.18388/abp.2015 1095

42. Das S, Choudhury MD, Mazumder PB. In vitro
Propagation of Genus Dioscorea— A Critical Review.
Asian J Pharm Clin Res 2013;6(3):26-30.

~12~


http://www.florajournal.com/

