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Abstract 

 Modern study in drug discovery from medicinal plants is a versatile approach with a number of biological, 

phytochemical, molecular and botanical methods. Drug discovery is providing latest, significant and principal leads against 

various medical purposes like malaria, cancer, pain, HIV/AIDS and Alzheimer’s disease. Numerous natural drugs of plant sources 

have either recently been purposed. Saponins are varied compounds broadly spread in the plant territory consist of steroid or tri-

terpene aglycone and sugar chains. Saponins are commercially important compounds with increasing utilizations in cosmetics, 

pharmaceutical and food industries. Plant saponins have an extensive range of biological properties such as antifungal, antitumor, 

cytotoxic and anti-inflammatory. 
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1. Introduction  

 Plants are consumed as antibiotic since ancient 

times. These antibiotics primarily acquire the appearance of 

unfinished drugs like that of tinctures, powders, poultices, 

teas and new herbal formulations. Extraction of active 

compounds that can be used as medicines from plants 

continues even today [1-6]. Minimum 7,000 medical 

compounds used in drug production in the modern array are 

derived from plants and 80% of them show optimistic 

relationship between new traditional use and therapeutic use 

of the plants from which they are extracted [7]. 

 Saponin is a compound formed from a simple 

sugar. They consist of more than one sugar chains that may 

be present on a steroid and triterpenoidal aglycone frame. 

Backbone of saponin (aglycone) is known as sapogenin [8]. 

The functional groups depend upon the sapogenin, fraction 

of sugars; quality of the aglycone and nature of the sugars 

can differ significantly and conclude as very assorted 

compounds. The occurrence of saponins has been reported 

in more than 100 plants families [9, 10]. The saponin 

substance of plant resources is affected by the section of 

plant being observed, plant species, agronomic and 

environmental circumstances related to the plant growth and 

standard by-product analysis such as processing or storage. 

The term saponin is derivation of the Latin word "sapo" 

meaning soap [11, 12]. 

 Steroidal saponins are normally occurring 

glycosides that have properties such as producing foam, 

complex formation with cholesterol. Steroidal saponins are 

found as plant secondary metabolites or a compound that 

helps proteins go through cellular membranes [13]. 

2. Chemical Composition 

 Steroidal saponins are extracted from the Tribulus 

terrestris plant. Tribulus terrestris contain a number of 

nutritional supplements along with 45% and 95% steroidal 

saponins. Protodioscin is the most important among them. 

Protodioscin is assumed to raise androgen receptor 

concentrations in cellular structures, encouraging those 

structures to become more susceptible to androgens like 

testosterone [14-18]. About 67 steroidal saponins were 

recognized on the basis of disintegration behaviors and 

reservation times of reference steroidal saponins 

(represented by sixty one peaks), including clusters of 

isomers. From them, fourteen saponins are new compounds 

[19]. Steroidal saponin are subgroup of steroids which are 

important class of organic compounds in which the 

substitution of cholesterol has modified to form 2 special 

frameworks, one is C-26 furostane (five ring structure) and 

another is C-27 spirostane (six ring structure, as dioscin). In 

case of spirostanols, spirokatal arrangement is linked at C-

22 and sugar chain is attached at carbon-3. Furostanol has 

the skeleton such as that of spirostanol although in it sugar 

chain is not only linked to position C-3 but often also to 

carbon-26 and it is with open side chain [12]. 
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3. Medicinal uses  

 Steroidal saponins could noticeably nourish the 

cardiac muscle, slow down platelet aggregation, increase 

coronary flow, improve peripheral circulation as well as 

show decline in cholesterol level and triglyceride in blood 

[13]. Polygonatum is a widely known popular Chinese 

medicine that is broadly used in Japan, Korea and China. In 

the last decade, it is reported that genus components have 

steroidal saponins, amino acids, lignins, alkaloids, flavones 

and carbohydrates, some of them show variable effects on 

the immune system [14]. Saponins like dioscin and its 

prosapogenins or gracillin have been recognized from yam. 

It has been accounted for diosgenin stifled cholesterol 

assimilation, expanded cholesterol discharge through biliary 

discharge, initiated segregation of lipoxygenase activity and 

furthermore actuated the programmed cell death process and 

cell cycle [15]. 

 The rhizomes of Dioscorea zingiberensis are used 

for the isolation of diosgenin, sapogenin and its glycoside 

dioscin to produce steroid hormone, for example, sex 

hormone, progestogen and cortical hormone [20-22]. Then, 

steroidal saponins can likewise initiate troublesome 

responses, for example, normal weakness and cardiopalmus 

response [23]. The rhizome of Anemarrhena asphodeloides 

(Liliaceae) is used to prevent or reduce fever in traditional 

Chinese medicines. S. saponins are the better critical 

bioactive compounds in A. asphodeloides. It has 

antimicrobial action, represses carcinoma, diminishes 

radiation damage, minimizes the blood glucose level and is 

antagonistic to dementia [24-26]. Sarsasapogenin and its 

proto structures are viewed as the important aglycones and 

ordinary sugars display in S. saponins are glucose, xylose 

and galactose [24, 27, 28]. Polyphyllin D, a steroidal 

saponin is present in Paris polyphylla, a customary Chinese 

therapeutic herb of Liliaceae family. Paris polyphylla 

displays spermicidal, hemostatic, antibacterial and pain 

relieving effects. The seed of Paris polyphylla are used for 

the treatment of inflammation, sour throat, abdominal pains, 

meningitis, respiratory tract tumors and leukemia [29-31]. 

 A S. saponin isolated from Agave attenuata 

(Agavaceae) leaves inhibited increase in vascular 

permeability and destruction of red blood cells. Steroidal 

saponin from Yucca schidigera showed antifungal and 

antidermatophytic potency. A saponin division, containing 

principally mono desmosidic saponins had anti-yeast and 

antifungal action [32-34]. CAY-1, a S. saponin isolated from 

the products of Capsicum frutescens L. (Solanaceae) 

appeared to be an intense fungicide and anti-yeast agent 

[35]. A steroidal saponin, furcreastatin, in ethanolic leave 

extract of Furcraea foetida (L.) gave specific cytotoxicity in 

mouse fibroblasts [36]. S. saponins have both cytostatic and 

cytotoxic activities in leukemia [37-42]. Mimaki et al. 

(1998) tested eleven new saponins from Ruscus aculeatus L. 

(Liliaceae). Only two, ruscogenin diglycoside (spirostanol 

saponin) and its relating 26-glycosyl-oxy-furostanol saponin 

indicated cell growth inhibitions. Mimaki et al. (1999) tested 

steroidal saponins of Dracaena Draco L. (Dracaenaceae) for 

their cytostatic activity. Only two sponins indicated 

cytostatic potential against the leukemia cells [36, 39]. 

 Yucca schidigera is a Mexican herb with diverse 

therapeutic impacts. It has abundant steroidal saponins that 

may have antihypercholesterolemic and anti-arthritis 

potentials [43-46]. Various studies emphasized the influence 

of steroidal saponins on treatment of giardiasis, 

hypertension, hypercholesterolemia, arthritis, rheumatoid 

and malignant diseases [47-53]. S. saponins from Paris 

polyphylla have antitumor, antifungal and anthelmintic 

potentials [54-56]. Plant-determined items have indicated 

guarantee for the treatment across leishmaniasis [57]. 

Racemoside A, a water-solvent S. saponin refined from the 

products of shatavari, is a strong hostile to leishmanial 

particles [58]. 

4. Conclusions 

 Many plants contain rich source of S. saponins. 

Steroidal saponins isolated from different plants have many 

pharmacological uses. Therapeutic applications involved 

anti-inflammatory, antifungal, cytotoxic and antitumor, anti-

arthritic, antithelmintic and anti leishmanial activities. 

Pharmaceutical industry now prefers the development of 

herbal medicines due to their easy availability and low cost. 

References 

[1] G. Samuelsson. (2004). Drugs of Natural Origin: a 

Textbook of Pharmacognosy. 5th Swedish 

Pharmaceutical Press, Stockholm, Sweden. 

[2] M.J. Balick and P.A. Cox. (1997). Plants, People, 

and Culture: the Science of Ethnobotany. Scientific 

American Library, New York, USA. 

[3] A.D. Kinghorn. (2001). Pharmacognosy in the 21st 

century. Journal of Pharmacy and Pharmacology. 

53(2): 135-148. 

[4] D.J. Newman., G.M. Cragg and K.M. Snader. 

(2000). The influence of natural products upon 

drug discovery. Natural Product Reports. 17(3): 

215- 234. 

[5] M.S. Butler. (2004). The role of natural product 

chemistry in drug discovery. Journal of Natural 

Products. 67(12): 2141- 2153. 

[6] J.B. Marcy. (2005). Drug discovery from medicinal 

plants. Life Sciences. 78: 431- 441. 

[7] D.S. Fabricant and N.R. Farnsworth. (2001). The 

value of plants used in traditional medicine for 

drug discovery. Environmental Health 

Perspectives. 109: 69. 



IJCBS, 11(2017):20-24 

 

Anwar and Hussain, 2017     22 
 

[8] J. Bruneton. (1995). Pharmacognosy, 

Phytochemistry, Medicinal Plants. Lavoisier 

Publishing, Paris, France.  

[9] K.R. Price., I.T. Johnson and G.R. Fenwick. 

(1987). The chemistry and biological significance 

of saponins in foods and feeding stuffs. CRC 

Critical Reviews in Food Science and Nutrition. 

26: 27-135. 

[10] K. Hostettmann and A. Marston. (1995). Saponins. 

Cambridge University Press. Cambridge, New 

York, USA. 

[11] G.R. Fenwick., K.R. Price., C. Tsukamoto and K. 

Okubo. (1991). Saponins. In: J.P.F. D’Mello, C.M. 

Duffus and J.H. Duffus, Eds. Toxic Substances in 

Crop Plants. The Royal Society of Chemistry, 

Cambridge, UK. 

[12] S.L. Deore., S. Khadabadi., S.K.P. Chittam., P.G. 

Bhujade., T.P. Wane., Y.R. Nagpurkar., P.D. 

Chanekar and R.G. Jain. (2009). Properties and 

pharmacological applications of saponins. 

Pharmacology online Newsletter. 2: 61-84. 

[13] N. Nakashima., I. Kimura., M. Kimura and H. 

Matsuura. (1993). Isolation of 

pseudoprototimosaponin AIII from rhizomes of 

Anemarrhena asphodeloides and its hypoglycemic 

activity in streptozotocin-induced diabetic mice. 

Journal of Natural Products. 56: 345-350. 

[14] D. Dinchev., B. Janda., L. Evstatieva., W. Oleszek., 

M.R. Aslani and I. Kostova. (2008). Distribution of 

steroidal saponins in Tribulus terrestris from 

different geographical regions. Phytochemistry. 69: 

176-186. 

[15] R. Qureshi., G.R. Bhatti and R.A. Memon. (2010). 

Ethnomedicinal uses of herbs from northern part of 

Nara desert. Pakistan. Pakistan journal of botany. 

42(2): 839-851. 

[16] H. Saima., B. Tamana., B.M. Khan and J. Asad. 

(2014). Pakistan journal of botany. 46(1): 399-404. 

[17] Z. Yang., K. Liping., Y. Heshui., Z. Jie., X. 

Chengqi., P. Xu., G. Yue., L. Chao and M. 

Baiping. (2013). Structure characterization and 

identification of steroidal saponins from the 

rhizomes of Anemarrhena asphodeloides by ultra-

performance liquid chromatography and hybrid 

quadrupole time- of-flight mass spectrometry. 

International Journal of Mass Spectrometry. 7– 17: 

341- 342.  

[18] Q. Sun., Y. Ju and Y. Zhao. (2002). Steroid 

saponins with biological activities. Chinese Trad  

Herb Drugs. 33: 276-280. 

[19] R. Yang., S. Tang., F. Pan., A. Zhao and Z. Pang. 

(2007). Advances in Study of Dioscorea 

zingiberensis. Chinese Wild Plant Resources. 26: 

1-5. 

[20] State Pharmacopoeia Commission of the Ministry 

of Public Health. The pharmacopoeia of people’s 

republic of China. China: 2000. 

[21] L. Nie., S. Lin and Z. Ning. (2004). Diosgenin in 

species of genus dioscorea research in progress. 

Chinese Journal of Biochemical Pharmacology. 25: 

318-320. 

[22] L. Zan., W. Sun and K. Zhang. (2005). New 

technology study of saponin extract from 

Dioscorea zingiberensis. Journal of Industrial and 

Engineering Chemistry. 20: 138-139. 

[23] X.F. Zhang., Y. Cui., J.J. Huang., Y.Z. Zhang., Z. 

Nie and L.F. Wang. (2007). Immuno-stimulating 

properties of diosgenyl saponins isolated from 

Paris polyphylla. Bioorganic & Medicinal 

Chemistry Letters. 17: 2408-2413. 

[24] B. Lee., H.T. Trinh., K. Jung., S.J. Han and D.H. 

Kim. (2010). Inhibitory effects of steroidal 

timosaponins isolated from the rhizomes of 

Anemarrhena asphodeloides against passive 

cutaneous anaphylaxis reaction and pruritus, 

Immunopharmacol Immunotoxicol. 32: 357-363. 

[25] A. Tobari., M. Teshima., J. Koyanagi., M. 

Kawase., H. Miyamae., K. Yoza., A. Takasaki., Y. 

Nagamura and S. Saito. (2000). Spirostanols 

obtained by cyclization of pseudosaponin 

derivatives and comparison of anti-platelet 

agglutination activities of spirostanol glycosides. 

European Journal of Medicinal Chemistry. 35: 511-

527. 

[26] Y.J. Kang., H.J. Chung., J.W. Nam., H.J. Park., 

E.K. Seo., Y.S. Kim., D. Lee and S.K. Lee. (2011). 

Cytotoxic, antineoplastic activity of timosaponin 

AIII for human cancer cells. Journal of Natural 

Products. 74: 701-706. 

[27] Y. Deng., B.P. Ma., Q.P. Xu., C.Q. Xiong., Z.Q. 

Liu., Y. Zhao and Y.C. Si. (2005). Effect and 

mechanism of effective component in Zhimu on 

ability of learning and memory in vascular 

dementia rats. Chinese Pharmacological Bulletin. 

21: 833-837. 

[28] U.J. Youn., Y.S. Lee., H. Jeong., J. Lee., J.W. 

Nam., Y.J. Lee., E.S. Hwang., J.H. Lee., D. Lee., 

S.S. Kang and E.K. Seo. (2009). Identification of 

antiadipogenic constituents of the rhizomes of 

Anemarrhena asphodeloides. Journal of Natural 

Products. 72:1895-1898. 

[29] L.P. Kang., J. Zhang., Y. Cong., B. Li., C.Q. 

Xiong., Y. Zhao., D.W. Tan., H.S. Yu., Z.Y. Yu., 

Y.W. Cong., C. Liu and B.P. Ma. (2012). Steroidal 

glycosides from the rhizomes of Anemarrhena 

asphodeloides and their anti-platelet aggregation 

activities. Planta Medica. 78: 611-616. 

[30] B.P. da Silva., A.C. De Sousa., G.M. Silva., T.P. 

Mendes and J.P. Parente. (2002). A new bioactive 



IJCBS, 11(2017):20-24 

 

Anwar and Hussain, 2017     23 
 

steroidal saponin from Agave attenuate. Zeitschrift 

fur Naturforschung C. 57: 423-428. 

[31] M. Miyakoshi., Y. Tamura., H. Masuda., K. 

Mizutani., O. Tanaka., T. Ikeda., K. Ohtani., R. 

Kasai and K. Yamasaki. (2000). Antiyeast steroidal 

saponins from Yucca schidigera (Mohave yucca). 

New anti-food-deteriorating agent. Journal of 

Natural Products. 63: 332-338. 

[32] V. Mshvildadze., A. Favel., F. Delmas., R. Elias., 

R. Faure., G. Decanosidze., E. Kemertelidze and G. 

Balansard. (2000). Antifungal and antiprotozoal 

activities of saponins from Hedera colchica. Die 

Pharmazie. 55: 325-326. 

[33] S.G. Sparg., M.E. Light and J. van Staden. (2004). 

Biological activities and distribution of plant 

saponins. Journal of Ethnopharmacology. 94: 219-

243. 

[34] A. de Lucca., J.M. Bland., C.B. Vigo., M. 

Cushion., C.P. Selitrennikoff., J. Peter and T.J. 

Walsh. (2002). CAY-1, a fungicidal saponin from 

Capsicum sp. Fruit. Medical Mycology. 40: 131-

137. 

[35] M. Itabashi., K. Segawa., Y. Ikeda., S. Kondo., H. 

Naganawa., T. Koyano and K. Umezawa. (1999). 

A new bioactive steroidal saponin, furcreastatin, 

from the plant Furcraea foetida. Carbohydrate 

Research. 323: 57-62. 

[36] Y. Mimaki., M. Kuroda., A. Kameyama., A. 

Yokosuka and Y. Sashida. (1998). Steroidal 

saponins from the underground parts of Ruscus 

aculeatus and their cytostatic activity on HL-60 

cells. Phytochemistry. 48: 485-493. 

[37] Y. Mimaki., M. Kuroda., A. Kameyama., A. 

Yokosuka and Y. Sashida. (1998). Steroidal 

saponins from the rhizomes of Hosta sieboldii and 

their cytostatic activity on HL-60 cells. 

Phytochemistry. 48: 1361-1369. 

[38] Y. Mimaki., M. Kuroda., T. Asano and Y. Sashi. 

(1999). Triterpene saponins and lignans from the 

roots of Pulsatilla chinensis and their cytotoxic 

activity against HL-60 cells. Journal of Natural 

Products. 62: 1279-1283. 

[39] Y. Mimaki., M. Kuroda., A. Ide., A. Kameyama., 

A. Yokosuka and Y. Sashida. (1999). Steroidal 

saponins from the aerial parts of Dracaena draco 

and their cytostatic activity on HL-60 cells. 

Phytochemistry. 50: 805-813. 

[40] Y. Mimaki., A. Yokosuka., M. Kuroda and Y. 

Sashida. (2001). Cytotoxic activities and structure–

cytotoxic relationships of steroidal saponins. 

Biological and Pharmaceutical Bulletin. 24: 1286-

1289. 

[41] A. Yokosuka., Y. Mimaki and Y. Sashida. (2002). 

Spirostanol saponins from the rhizomes of Tacca 

chantrieri and their cytotoxic activity. 

Phytochemistry. 61: 73-78. 

[42] P.R. Cheeke., S. Piacente and W. Oleszek. (2006). 

Anti-inflammatory and anti-arthritic effects of 

Yucca schidigera: a review. Journal of 

Inflammation. 3.1: 6. 

[43] P.R. Cheeke. (1998). Natural toxicants in feeds, 

forages and poisonous plants. 2-Upper Saddle 

River. New Jersey: Prentice-Hall. 

[44] I.L. Lindhal., W.T. Shalkop., R.W. Dougherty., 

C.R. Thompson., G.R. Van Atta., E.M. Bickoff., 

E.D. Walter., A.G. Livingston., J. Guggolz., R.H. 

Wilson., M.B. Sideman and F. DeEds. (1957). 

Alfalfa saponins: Studies on their chemical, 

pharmacological and physiological properties in 

relation to ruminant bloat. USDA Technical 

Bulletin No. 1161. Washington. D.C 

[45] D. Oakenfull and G.S. Sidhu. (1989). Saponins. 

Toxicants of Plant Origin. Edited by: Cheeke PR. 

Boca Raton, Fla: CRC Press. 2: 97-141. 

[46] P. Griminger and H. Fisher. (1958). Dietary 

saponin and plasma cholesterol in the chicken. 

Proceedings of the Society for Experimental 

Biology and Medicine. 99: 424-426. 

[47] S.W. Kim., S.K. Park., S.I. Kang., H.C. Kang., H.J. 

Oh., C.Y. Bae and D.H. Bae. (2003). 

Hypocholesterolemic property of Yucca schidigera 

and Quillaja saponaria extracts in human body. 

Archives of Pharmacal Research. 26: 1042-1046. 

[48] I.T. Johnson., J.M. Gee., K.R. Price., C. Curl and 

G.R. Fenwick. (1986). Influence of saponins on gut 

permeability and active nutrient transport in vitro. 

Journal of Nutrition. 116: 2270-2277. 

[49] T.A. McAllister., C.B. Annett., C.L. Cockwill., 

M.E. Olson., Y. Yang and P.R. Cheeke. (2001). 

Studies on the use of Yucca schidigera to control 

giardiasis. Veterinary Parasitology. 97: 85-99. 

[50] N. Kaneda., H. Nakanishi and J. Staba. (1987). 

Steroidal constituents of Yucca schidigera plants 

and tissue cultures. Phytochemistry. 26: 1425-

1429. 

[51] W. Oleszek., M. Sitek., A. Stochmal., S. Piacente., 

C. Pizza and P. Cheeke. (2001). Steroidal saponins 

of Yucca schidigera Roezl. Journal of Agricultural 

and Food Chemistry. 49: 4392-4396. 

[52] R. Bingham., D.H. Harris and T. Laga. (1978). 

Yucca plant saponin in the treatment of 

hypertension and hypercholesterolemia. The 

Journal of Applied Nutrition. 30: 127-136. 

[53] R. Bingham. (1976). New and effective approaches 

to the prevention and treatment of arthritis. The 

Journal of Applied Nutrition. 28: 38-47. 

[54] S.P. Zhang. (2007). Research progression chemical 

constituents and pharmacological effect of Genus 

Paris. Strait Pharmaceutical Journal. 19(16): 4-7. 



IJCBS, 11(2017):20-24 

 

Anwar and Hussain, 2017     24 
 

[55] J. Sun., B.R. Liu., W.J. Hu., L.X. Yu and X.P. 

Qian. (2007). In vitro anticancer activity of 

aqueous extracts and ethanol extracts of fifteen 

traditional Chinese medicines on human digestive 

tumor cell lines. Phytotherapy Research. 21:1102-

1104. 

[56] Y.L. Fu., Z.Y. Yu., X.M. Tang., Y. Zhao., X.L. 

Yuan., S. Wang., B.P. Ma and Y.W. Cong. (2008). 

Pennogenin glycosides with a spirostanol structure 

are strong platelet agonists: structural requirement 

for activity and mode of platelet agonist synergism. 

Journal of Thrombosis and Haemostasis. 6: 524-

533. 

[57] J. Dupouy-Camet. (2004). New drugs for the 

treatment of human parasitic protozoa. 

Parasitologia. 46: 81-84. 

[58] D. Avijit., G. Angana., M. Debayan., B.M. Nirup., 

B. Sukdeb., P.S. Niranjan and M. Chitra. (2007). 

Journal of Medical Microbiology. 56: 1196-1204. 

 


