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Saponins are glucosides that are well known for their foaming aptitude. its 

biochemical properties depend on their polarity, hydrophobicity and nature 

of the reactive groups. Saponins exhibits diuretic, cardiac stimulant, anti-

catarrhal, anti-inflammatory, antioxidant, aphrodisiac, emmenagogue, 

antispasmodic, expectorant, hepatoprotective, hormone modulating and 

adrenal adaptogenic effects.  
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The word saponins has its origin in the Latin and has 

been traditionally used as a soap because of their 

foaming properties [1]. Saponins are glucosides in 

nature that is found in chestnut, soybeans, quinoa, 

peas, starfish, chickpeas, tomatoes, horse yams, and 

sea cucumbers [2]. The foaming aptitude of saponins 

is by means of a hydrophobic sapogenin and a 

hydrophilic sugar part in its structure [3, 4]. Saponins 

have an unpleasant taste but exhibits antimicrobial, 

anti-inflammatory and immunomodulatory 

properties [5, 6]. Some saponins are known to be toxic 

such as sapotoxin [7]. Biochemical properties of 

saponins depends on their polarity, hydrophobicity 

and nature of the reactive groups which makes their 

isolation difficult [8, 9]. In floras saponins are found in 

plant upper dermis where it forms a waxy protective 

covering and it is also reported to be a chief part of 

the plants immune system where it functions as a 

natural antibiotic [10, 11]. Saponins have almost eleven 

classes of including lanostanes, dammaranes, 

hopanes, oleananes, cucurbitanes, taraxasteranes, 

ursanes, lupanes, cycloartanes, tirucallanes and 

steroids [12,13,14]. 

 

 

Therapeutic Properties of Saponins: 

Some of the therapeutic benefits of saponins are as 

follows: 

 Saponins possess antioxidant acitivity which 

reduces risk of cancer and cardiac diseases [15]. 

 Studies revealed that steroidal saponins isolated 

from Anemarrhena asphodeloides, have a 

protective role in bone loss [16]. 

 Saponins have antitumor and anti-cancerous 

activities which inhibits the growth of cancerous 

cells by reacting with the cholesterol rich 

membranes of cancer cells thereby limiting their 

viability [17]. In addition, it also induces apoptosis 

in leukemia cells by causing mitotic arrest [18]. 

 Saponins were also reported to exhibit antifungal 

properties against Candida species [19] and anti-

bacterial spectrum against bacteria associated 

with oral cavities [20]. 

 Besides saponins have been reported to be 

effective against depression, bone loss, kidney or 

urinary stones, diabetes etc [21, 22].  

 Saponins stimulates T-cells production to boost 

immunity against pathogens [23]. 

Original Article 

Abstract 

Introduction 

http://www.iisj.in/


 NIDA TABASSUM KHAN, Therapeutic Properties of Saponins 

International Invention of Scientific Journal, Volume 03, Issue 01, Page no: 409-411 
Page | 410 

IISJ 

 

 Saponins also promotes detoxification process in 

the liver and mimics endogenous hormones for 

hormonal regulation [24, 25]. 

 It is reported that saponins also inhibit the 

formation of fatty tissue and suppress appetite 

which plays a beneficial role in weight loss and 

in the treatment of obesity [26]. 

 Saponins isolated from spinach and oats 

increases calcium and silicon absorbtion in the 

body to aid in digestion process [27].  

 Saponins have been used in vaccine formulations 

to regulate immune function [28]. 

 Hypoglycemic property of saponins enables it to 

maintain normal blood sugar level [29]  

Moreover, inhibition of lipase secretion results in 

low fat absorbtion resulting in low cholesterol level 

in the blood [30]  

Toxicity Effects of Saponins: 

Some toxic effects of saponins are given below: 

 Might have irritating effects on the mucous 

membrane of respiratory and digestive tract 

which causes bloating, sneezing, nausea, 

gastroenteritis vomiting and diarrhea [31, 32]. 

 Saponins if swallowed can cause urticaria [33]. 

 Due to their hemolytic properties, saponins can 

disband red blood cell’s wall and causes 

disruption. However, when administered orally 

poses no threat since they are not absorbed in the 

body [34]. 

 

 

Thus, saponins offers numerous therapeutic benefits 

for the treatment of different ailments. 

 

 

1) Birk, Y., & Peri, I. (1980). Saponins. 

Saponins., 161-182. 

2) Sparg, S., Light, M. E., & Van Staden, J. 

(2004). Biological activities and distribution of plant 

saponins. Journal of ethnopharmacology, 94(2-3), 

219-243. 

3) Hostettmann, K., & Marston, A. (2005). 

Saponins. Cambridge University Press. 

4) Vincken, J. P., Heng, L., de Groot, A., & 

Gruppen, H. (2007). Saponins, classification and 

occurrence in the plant kingdom. Phytochemistry, 

68(3), 275-297. 

5) Wallace, R. J. (2004). Antimicrobial 

properties of plant secondary metabolites. 

Proceedings of the Nutrition Society, 63(4), 621-

629. 

6) Park, J. S., Park, E. M., Kim, D. H., Jung, K., 

Jung, J. S., Lee, E. J., ... & Kim, H. S. (2009). Anti-

inflammatory mechanism of ginseng saponins in 

activated microglia. Journal of neuroimmunology, 

209(1-2), 40-49. 

7) Neilson, C. H., & Wheelon, H. (1921). 

Studies on the resistance of the red blood cells: I. 

Resistance of the red blood cells in health to the 

hemolytic action of sapotoxin. The Journal of 

Laboratory and Clinical Medicine, 6(8), 454-462. 

8) Francis, G., Kerem, Z., Makkar, H. P., & 

Becker, K. (2002). The biological action of saponins 

in animal systems: a review. British journal of 

Nutrition, 88(6), 587-605. 

9) Shibata, S. (1977). Saponins with biological 

and pharmacological activity. In New Natural 

Products and plant drugs with pharmacological, 

biological or therapeutical activity (pp. 177-196). 

Springer, Berlin, Heidelberg. 

10) Haralampidis, K., Trojanowska, M., & 

Osbourn, A. E. (2002). Biosynthesis of triterpenoid 

saponins in plants. In History and Trends in 

Bioprocessing and Biotransformation (pp. 31-49). 

Springer, Berlin, Heidelberg. 

11) Lacaille-Dubois, M. A., & Wagner, H. 

(2000). Bioactive saponins from plants: an update. In 

Studies in natural products chemistry (Vol. 21, pp. 

633-687). Elsevier. 

12) Vincken, J. P., Heng, L., de Groot, A., & 

Gruppen, H. (2007). Saponins, classification and 

occurrence in the plant kingdom. Phytochemistry, 

68(3), 275-297. 

13) Haralampidis, K., Trojanowska, M., & 

Osbourn, A. E. (2002). Biosynthesis of triterpenoid 

saponins in plants. In History and Trends in 

Bioprocessing and Biotransformation (pp. 31-49). 

Springer, Berlin, Heidelberg. 

14) Yu, B., Liao, J., Zhang, J., & Hui, Y. (2001). 

The first synthetic route to furostan saponins. 

Tetrahedron letters, 42(1), 77-79. 

15) Igile, G. O., Oleszek, W., Jurzysta, M., 

Burda, S., Fafunso, M., & Fasanmade, A. A. (1994). 

Flavonoids from Vernonia amygdalina and their 

antioxidant activities. Journal of Agricultural and 

Food Chemistry, 42(11), 2445-2448. 

16) SAITO, S., NAGASE, S., & Ichinose, K. 

(1994). New steroidal saponins from the rhizomes of 

Anemarrhena asphodeloides Bunge (Liliaceae). 

Chemical and pharmaceutical bulletin, 42(11), 2342-

2345. 

17) Qi, L. W., Wang, C. Z., & Yuan, C. S. (2010). 

American ginseng: potential structure–function 

relationship in cancer chemoprevention. 

Biochemical pharmacology, 80(7), 947-954. 

18) Liu, M. J., Wang, Z., Ju, Y., Zhou, J. B., 

Wang, Y., & Wong, R. N. S. (2004). The mitotic-

arresting and apoptosis-inducing effects of diosgenyl 

Conclusion 

References 



 NIDA TABASSUM KHAN, Therapeutic Properties of Saponins 

International Invention of Scientific Journal, Volume 03, Issue 01, Page no: 409-411 
Page | 411 

IISJ 

 

saponins on human leukemia cell lines. Biological 

and Pharmaceutical Bulletin, 27(7), 1059-1065.  

19) Favel, A., Steinmetz, M. D., Regli, P., Vidal-

Ollivier, E., Elias, R., & Balansard, G. (1994). In 

vitro antifungal activity of triterpenoid saponins. 

Planta Medica, 60(01), 50-53. 

20) Cioaca, C., Margineanu, C., & Cucu, V. 

(1978). The saponins of Hedera helix with 

antibacterial activity. Die Pharmazie, 33(9), 609. 

21) Elekofehinti, O. O. (2015). Saponins: Anti-

diabetic principles from medicinal plants–A review. 

Pathophysiology, 22(2), 95-103. 

22) Dang, H., Chen, Y., Liu, X., Wang, Q., 

Wang, L., Jia, W., & Wang, Y. (2009). 

Antidepressant effects of ginseng total saponins in 

the forced swimming test and chronic mild stress 

models of depression. Progress in Neuro-

Psychopharmacology and Biological Psychiatry, 

33(8), 1417-1424. 

23) Marciani, D. J., Press, J. B., Reynolds, R. C., 

Pathak, A. K., Pathak, V., Gundy, L. E., ... & May, 

R. D. (2000). Development of semisynthetic 

triterpenoid saponin derivatives with immune 

stimulating activity. Vaccine, 18(27), 3141-3151. 

24) Waller, G. R., & Yamasaki, K. (Eds.). 

(2013). Saponins used in traditional and modern 

medicine (Vol. 404). Springer Science & Business 

Media. 

25) Csaba, G., & Pállinger, E. (2009). 

Thyrotropic hormone (TSH) regulation of 

triiodothyronine (T3) concentration in immune cells. 

Inflammation Research, 58(3), 151-154. 

26) Freeland, W. J., Calcott, P. H., & Anderson, 

L. R. (1985). Tannins and saponin: interaction in 

herbivore diets. Biochemical Systematics and 

Ecology, 13(2), 189-193. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

27) Lu, C. D., & Jorgensen, N. A. (1987). Alfalfa 

saponins affect site and extent of nutrient digestion 

in ruminants. The Journal of nutrition, 117(5), 919-

927. 

28) Sun, H. X., Xie, Y., & Ye, Y. P. (2009). 

Advances in saponin-based adjuvants. Vaccine, 

27(12), 1787-1796. 

29) McAnuff, M. A., Harding, W. W., Omoruyi, 

F. O., Jacobs, H., Morrison, E. Y., & Asemota, H. N. 

(2005). Hypoglycemic effects of steroidal 

sapogenins isolated from Jamaican bitter yam, 

Dioscorea polygonoides. Food and chemical 

toxicology, 43(11), 1667-1672. 

30) Sidhu, G. S., & Oakenfull, D. G. (1986). A 

mechanism for the hypocholesterolaemic activity of 

saponins. British Journal of Nutrition, 55(3), 643-

649. 

31) Gee, J. M., Wortley, G. M., Johnson, I. T., 

Price, K. R., Rutten, A. A. J. J. L., Houben, G. F., & 

Penninks, A. H. (1996). Effects of saponins and 

glycoalkaloids on the permeability and viability of 

mammalian intestinal cells and on the integrity of 

tissue preparations in vitro. Toxicology in Vitro, 

10(2), 117-128. 

32) Poppenga, R. H. (2010). Poisonous plants. In 

Molecular, clinical and environmental toxicology 

(pp. 123-175). Birkhäuser Basel. 

33) Haddad Junior, V. (2004). Skin 

manifestations caused by Brazilian traumatic, 

allergenic, and venomous plants: main species, 

therapeutic and preventive measures. Journal of 

Venomous Animals and Toxins including Tropical 

Diseases, 10(3), 199-206. 

34) Segal, R., Mansour, M., & Zaitschek, D. V. 

(1966). Effect of ester groups on the haemolytic 

action of some saponins and sapogenins. 

Biochemical pharmacology, 15(10), 1411-1416. 


