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Abstract: Purple yam tuber (Dioscorea alata L.) is one of tubers that has not been used 

optimally. One of the nutrients contained in Dioscorea species is Saponin Steroid. This paper aims 

to examine the potential of Steroid Saponin in purple yam tuber (Dioscorea alata L.) as an 

immunomodulatory agent. The method is by reviewing from various literatures. This article found 

that Steroid Saponin in purple yam tuber (Dioscorea alata L.) had a potency as an 

immunomodulatory agent. 
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INTRODUCTION 

Purple yam tuber (Dioscorea alata L.) is 

one of tubers that has not been used optimally. 

Some of the nutrients contained in Dioscorea 

species are carbohydrate, essential amino 

acid, mineral, polyphenol, mucin 

(Glycoproteins), purin derivatives (eg 

Alantoin) and steroid saponins.1-10 Dioscorea 

alata L. contained diosgenin11 which is the 

major aglycone of steroid saponin acting as 

an intermediate steroid in the pharmaceutical 

industry. Steroid saponin is the most 

important bioactive compound due to its 

several biological functions, such as 

anticarcinogenic, antithrombotic, antiviral, 

hemolytic, hypocholesterolemia, 

hypoglycemic, immunostimulatory, 

antitumorigenic, anti-mutagenic, 

immunomodulatory and anti-inflammatory 

depending on its structure.6-9 

This article aims to find the potency of 

steroid saponin in purple yam tuber 

(Dioscorea alata L.) as an 

immunomodulatory agent. 

 

DISCUSSION 

Dioscorea genus is a member of the 

monocotyledon dioscoreaceae family and 

becomes staple food in West Africa, 

Southeast Asia, and the Caribbean.12 Fresh 

cut tubers is widely used as a staple food in 

Taiwan and the dried pieces are used in 

traditional Chinese medicine.13 

Dioscoreaceae family in Indonesia is 

Dioscorea alata, Dioscorea hispida, 

Dioscorea pentaphylla, Dioscorea esculenta, 

and Dioscorea bulbifera. The superiority of 

Dioscoreaceae family is its ability to grow 

under the tree in the forest. However, it is a 

substitution plant (not a staple food) because 

its utilization is still limited. Dioscoreaceae 

family is important because it also contains 

bioactive or functional compounds beside as 

staple food.14,15 

Dioscorea alata L. is a relative of 

gadung and gembili. It is easily known from 

its rectangular trunk. Its tubers cannot be 

eaten raw because the juice causes itchy 

mouth. According to the shape, the tubers can 

be distinguished in several types. There are 

sharp spikes on the tubers that the wild boars 

scared of. That’s why people often plant them 

around the yard to frighten these greedy 

animals.16 

Dioscorea alata L. tubers have 

irregularly shape, brown soil color, and large 

size. The color of this tuber is purple and 

white. There are about 600 types of 

Dioscorea worldwide, but only about 

twenties have been cultivated and used for its 

tubers. Most of them are used for staple food. 

Several others are used for non-food 

purposes, for example traditional medicine, 

pesticides, and food colorings.17 

Classification of Dioscorea alata L.: 

Kingdom : Plantae 

Phylu  : Magnoliophyta 

Class  : Liliopsida 

Order  : Dioscoreales 

Family : Dioscoreaceae 

Genus  : Dioscorea 

Species

      
: Dioscorea alata L.  18. 

Dioscorea alata L. has a high potency 

because of good nutritional content, good for 

diabetics because it is tasteless, good for 

gluten allergy sufferers, and contains natural 

purple dye. It is also used to make processed 

products of noodles, cakes, bread, ice cream 

and jam. Its nutrition contents are 89.73% 

water, 0.62% ash, 0,55% acid unsaturated-

ash, 0,67% fiber content, 10,93% starch, 

0,82% fat, and 1.36% protein.19 

Figure I. Purple Yam (Dioscorea alata L) 
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The highest nutrient composition of 

Dioscorea alata L. is carbohydrate (73.27 - 

92.37%) in the form of dry matter. Water and 

fat content changes especially in chips and 

flours of Dioscorea alata L. In chips, fat 

increases up to 2.314%, and water goes down 

to 56.61%. In flour, there was a decrease of 

water up to 88.93%. The highest phenolic 

compound in steamed Dioscorea alata L. is 

265.49%, but there is a real difference 

between processing within phenolic content 

in Dioscorea alata L. The highest 

anthocyanin content in steamed Dioscorea 

alata L. which is 131.67%. It shows that there 

is a real difference between some processes 

with anthocyanin content. The largest 

antioxidant activity in steamed Dioscorea 

alata L. which is 64.97%. There is a real 

difference between the processing of 

Dioscorea alata L. with antioxidant activity. 

Steaming is the best process because it has 

the least effect on the reduction of nutrients, 

phenolic compounds, anthocyanin, and 

antioxidant activity.20 

The results showed that Dioscoreaceae 

family contained bioactive compound, which 

were Dioscorin 21-23 and thick Musin in the 

form of Glycoprotein.24 Dioscorea alata L. 

contained Diosgenin.11 

Diosgenin is a steroidal saponin found 

abundantly in legumes and Dioscorea genus. 

Diosgenin is the basic ingredient of various 

synthetic steroid drugs that are widely used 

by the pharmaceutical industry. Over the past 

two decades, a series of preclinical and 

mechanistic tests have been performed to 

prove the benefits of Diosgenin against 

metabolic disease (hypercholesterolemia, 

dyslipidemia, diabetes, and obesity), 

inflammation and cancer.25 

 

SAPONIN IN Dioscorea alata L. 

Diosgenin is an aglycon steroidal 

saponin in the Dioscorea genus which being 

the raw material for steroid medicinal 

industry obtained after the hydrolysis of the 

genus Dioscorea saponin. Other saponins that 

have been identified in the Dioscorea genus 

are Dioscin, Gracilin, and Prosapogenin from 

Dioscin. Dioscin content is ± 2.7% (weight / 

weight). While Diosgenin content is ± 

0.004% in cultivated Dioscorea and 0.12-

0.48% in wild Dioscorea genus.26,27 

Saponin is a steroid or triterpenoid 

glycoside found in wild plants or cultivated 

plants, low-grade marine animals, and some 

bacteria. Saponins contain steroid or 

triterpenoid aglicons bound to one or more 

sugar chains. Triterpenoid saponins are found 

widely in cultivated plants, whereas steroidal 

saponins are found in herbs. Steroidal 

saponins are found in whole grains, paprika, 

eggplant, tomato seeds, allium, asparagus, 

yam, klabet, yucca, and ginseng.28 

Dioscorea species are characterized 

by Diosgenin, a steroidal saponin found in 

species from North America or Asia. 

Diosgenin is the main active compound in the 

Dioscorea genus and has similar structure to 

cholesterol.29 Diosgenin levels vary among 

species.30,31 Diosgenin contents and its 

benefit are based on species, growth 

technique, harvesting, processing, and 

storage conditions.29 

 

 
Figure 2. Diosgenin structure and analogues 

of protodioscin (a), steroidal 

saponin composed of hydrophilic 

sugars connected to hydrophobic 

steroid aglycon (b) [25]. 
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Steroidal saponins found in Dioscorea sp. 

are Diosgenin and Dioscin. After oral 

administration, Diosgenin is metabolized in 

the liver and eliminated by bile. Diosgenin is 

synthesized and metabolized into steroids in 

the human body. Toxicology experimental 

studies have shown that Diosgenin with a 

concentration above 3.5% is safe, does not 

cause systemic toxicity, genotoxicity, and 

estrogenic activity.25 

Gas Chromatography-Mass 

Spectrophotometry (GC-MS) test of 

Dioscorea alata L. tuber hexane extract 

contains steroidal saponin (Figure 3). 

 

 
Figure 3. GC-MS spectrum of Dioscorea 

alata L. hexane tuber extract. 

Description: number 40 is 

steroidal saponin. 

 

The results of GC-MS showed the 

presence of 11 compounds having the highest 

spectra peak. They were compound number 

20, 21, 23, 25, 26, 27, 29, 31, 34, 35 and 40. 

The result of mass spectrophotometry of the 

compound was hexadecanoic acid methyl 

ester (methyl palmitate), hexadecanoic acid 

(palmitic acid), alpha octadene, 

hexadecadinoic acid (palmitolinoleic acid), 

octadecanoic acid (methyl ocadecec-

14enoate, triglyceride), octadecanoic acid 

(oleic acid), methyl ester eicosadinoic acid, 

tricosanol (eikocene), tetradecanol , 

bensendicarbolic acid (ptalic acid), γ-

sitosterol (fukosterol) (Steroidal Saponin). 

The compounds are fatty acid groups. 

Alpha octadene is an anticancer, antioxidant, 

and antimicrobial agent.32,33 Octadecanoic 

acid (oleic acid) is an unsaturated fatty acid 

that can decrease LDL (low density 

lipoprotein), increase HDL (high density 

lipoprotein), and it also has anticancer 

activity in breast cancer. 

The result of Makiyah's study in 2016 

proved that the isolates of steroidal saponin 

had potential as immunomodulators by 

decreasing the relative amount of CD4 + 

CD62L + T- lymphocytes and increasing 

CD4 + CD62L T-lymphocytes.34 

Dioscorea sp. ethanol extract containing 

28.34% of Diosgenin did not cause acute 

toxicity in mice at doses above 562.5 mg / kg 

/ day significantly and did not cause 

toxicological parameters change at doses 

greater than 255 mg / kg / day (Qin et al., 

2009). Dioscorea villosa extract at 0.79 g / kg 

/ day did not cause toxicity on kidneys and 

liver, but administration for 28 days caused 

fibrosis of the kidney and inflammation of the 

liver. Therefore, the toxic effects is occurred 

when taking this extract in the long term, 

especially in individual with impaired renal 

and hepatic function (Wojcikowski et al., 

2008).36 

 

EFFECTS OF SAPONINS ON THE 

IMMUNE SYSTEM 

Saponin as adjuvant has a unique ability 

to improve immunity.37 Adjuvant can 

improve the immune response to vaccine 

antigen by several purposes, which are 1) 

increase immunogenicity of weak antigen, 2) 

increase the speed and duration of immune 

response, 3) modulate distribution of avidity, 

specificity, isotype or subclass of antibody; 

4) stimulate immunity cell-mediated, 5) 

promotes mucosal immune induction, 6) 

improves immune response in 

immunologically immature individuals, 7) 

lowers antigen doses of vaccines to reduce 

costs, 8) helps to combat antigen competition 

in combination with vaccines.38 Adjuvant 

was originally used as an agent to promote 

and maintain an antibody response. Adjuvant 

affects titer, duration, isotype, antibody 

avidity, and cell-mediated immunity.39 
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Saponin as an adjuvant has the ability to 

modulate the cell-mediated immune system 

and increase the production of antibodies. 

The benefit of this adjuvant activity is it only 

requires low dose.40 Saponin induces a strong 

adjuvant effect to T cell dependent- antigen 

and T cell independent antigens. Saponins 

also induce a strong cytotoxic lymphocyte 

CD8 + response and respond to mucosal 

antigen.41 Saponins not only have stimulatory 

effects on specific immune components, but 

also have non-specific immune reactions, e.g. 

inflammation42,43 and lymphocyte 

proliferation.44,45 

Diosgenin's suppressive effect on Th2 

intestinal responses was associated with 

increased Treg cell immunity. Diosgenin 

administration reduced IL-4 and intestinal 

GATA-3 expression in ovalbumin sensitized 

Balb / C mice. This suggested that the 

Diosgenin's suppressive effect on Th2 

intestinal response induced by allergens was 

closely related to upregulation of Treg cell 

immunity at the inflammation site.46 

Diosgenin had antiallergic activity in 

ovalbumin sensitized Balb / C mice which 

was indicated by suppression of IgE 

production, infiltration, and mast cell 

degranulation.47 

The effect of Diosgenin on humoral 

immunity has been studied in ovalbumin 

sensitized Balb / C mice for 34 days. The 

result was increasing of production of serum 

IgG2a (Th1) specific to Ovalbumin 

significantly after Diosgenin administration. 

Ovalbumin induced IFN-γ secretion and 

mRNA expression characterized with the 

increase of splenocytes in Diosgenin treated 

mice. Tbet expression in splenocytes was up 

regulated by Diosgenin administration48 but 

not in GATA. Study on the effects of 3 kinds 

of diosgenil saponins on immunostimulation 

effectiveness associated with phagocytosis, 

respiratory disturbance, and production of 

nitric oxide in macrophages cell of RAW 

264.7 mice showed that Diosgenil saponins 

significantly increased the efficacy of 

phagocytosis as the saponin concentration 

increased to maximum. Then, it tended to 

decrease as concentration of saponin keep 

increasing.49 

Antiallergic activity of Diosgenin was 

screened using RBL-3H3 cells, the aglycon 

group found to have higher activity than 

molecular glycosylated, in which substitution 

with rhamnoglucoside appeared to reduce 

antiallergic activity. Furthermore, Tewtrakul 

& Itharat in 2005 performed a study about the 

effects of antigen induced dioscorealide A, 

dioscorealide B, and dioscoreanone against 

IL-4 and TNF-α release in late-phase of 

allergic reactions.50 

 

SAPONIN ACTION MECHANISM 

The mechanism of action of saponins to 

stimulate the immune system has not been 

clearly understood. Saponins were reported 

to induce the production of cytokines, such as 

interleukins and interferon that would 

mediate their immunostimulatory effects.41 It 

is possible that saponins interacted with 

Antigen-Presenting Cells to induce some of 

these responses. The combination of 

saponins into cells or endosomal membranes 

may expose antigen combinations with 

cytosolic proteases. Saponins joined with the 

cell membrane in the cholesterol section, 

forming small or porous holes. It is not 

known whether the adjuvant effects of 

saponins are associated with porous 

formation which will allow the antigen to 

reach the endogenous pathway of the antigen 

presentation and promote the cytotoxic T 

lymphocyte response.51 

There is only a few review of 

immunostimulatory activity of saponins nor 

the mechanisms involved, both from the 

nutritional point of view and the relationship 

between the structure and its activity.28 It has 

been shown that saponins improved the 

immune response by absorption of antigens 

from the gastrointestinal tract and other 



Berkala Kedokteran, Vol. 14 No. 1, Feb 2018:89-98 

94 

membranes. Peroral administration of 

saponins from Panax ginseng, Quillaja 

saponin and butanol extract of Lonicera 

japonica have been shown to stimulate the in 

vivo mucosal immune response. Saponins 

also protect the antigen from breaking down 

in the digestive tract by forming a complex 

with the antigen. Saponin permeability is 

important when systemic response is induced 

in the intestinum. For example, Saponin-1 

Deasilation is an effective intestinal agent 

which is able to increase the permeability 

with mild side effects on epithelial viability 

and barrier function.52 

Saponin adjuvant activity may be 

associated with branching of the sugar chain, 

aldehyde group, or to the acyl bearing residue 

of aglycone.41 Modification of the fire 

particles affects adjuvant activity but not its 

toxicity in vivo.53. Overall, juxtaposition of 

the hydrophilic and hydrophobic functional 

groups is preferable to the structure of the 

individual groups. This is an important 

element influencing the adjuvanity.40 

The various actions of saponins show 

that the immunostimulatory effect of 

saponins is a result of a specific target of 

physiologic intermediates that is better than 

the result of the cell membrane permeability 

non-specific effects.28 

 

CONCLUSIONS 

Steroidal Saponin in purple yam tubers 

(Dioscorea alata L.) are potential as 

immunomodulatory agents. 

 

REFERENCES 

1. J. P. D. Wanasundera & G. Ravindran, 

1994. Nutritional assesment of yam 

(Dioscorea alata) tubers. Plant Foods 

Hum. Nutr. 46:33-39.  

2. I.M. Lape & S. Treche, Nutritional 

quality of yam (Dioscorea dumetorum 

and D. rotunda) fluors for growing rats. 

J. of the Science of Food and 

Agriculture. December 1994; 66 (4) : 

447-455 

3. T. Agbor-Egbe & S. Treche, 1995. 

Evaluation of chemical composition of 

Cameroonian yam germplasm. J. Food 

Compos. Anal. 8: 274-283  

4. H. Hikino, C. Konno, M. Takahashi, M. 

Murakami, Y. Kato, M. Karikura, T. 

Hayashi, 1986. Isolation and 

hypoglycemic activity of dioscorans A, 

B, C, D, E and F; glycans of Dioscorea 

japonica rhizoporus. Planta Med. 52: 

168-171. 

5. S. He, T. Zhan, S. Wang, 1994. Study on 

chemistry and antioxidation activity of 

water soluble polysaccharides of 

rhizoma Dioscoreaceae oppositae. J. 

Chin. Pharm. Univ. 25: 369-372 

6. K. Hu, A. Dong, X. S. Yao, H. 

Kobayashi, S. Iwasaki, 1996. 

Antineoplastic agents I Three spirostanol 

glycosidea from rhizomes of Dioscorea 

colectii var. Hypoglauca. Planta Med. 

62: 573-575. 

7. K. Hu, X. Yao, H. Kobayashi, S. 

Iwasaki, 1997. Antineoplastic agents II. 

Four furostanol glycosides from 

rhizomes of Dioscorea collettii var. 

Hypoglauca. Planta Med.  63:161-165. 

8. D. J. Yang, T. J. Lu, L. S. Hwang, 2003. 

Simulatneous determination  of 

furostanol and spirostanol glycosides in 

Taiwanese yam (Dioscorea spp.) 

cultivars by high performance liquid 

chromatography. J. Food Drug  Anal. 

11:10-15. 

9. T. S. Wang, C. K. Lii, Y. C. Huang, J. Y. 

Chang, F. Y. Yang,  2011. 

Anticlastogenic effect of aqueous extract 

from water yam (Dioscorea  alata L.). J. 

of Med. Plants Res. 5(26):6192-6202. 

  



Makiyah,SNN.et al.Potency of Purple Yam… 

95 

10. K. D. Yoon , M. H. Yang, Y. W.  Chin, 

J. H. Park and J. Kim, 2008. 

Determination of allantoin in Dioscorea 

rhizome by high performance liquid 

chromatography using cyano columns. 

Nat Prod Sci 14 (4): 254-259 

11. W. Y. Cheng, Y. H. Kuo and C. J. 

Huang, 2007. Isolation and identification 

of novel estrogenic compounds in yam 

tuber (Dioscorea alata Cv. Tainung No. 

2). J Agric Food Chem. 55(18):7350-

7358 

12. M.O. Akuroda. 1984. Genetic 

improvement of vegetable crops: yam 

(Dioscorea spp.). Dalam Kasloo M (Ed.). 

Genetic improvement of Vegetable 

Crops. Pergamon Press, pp. 717-733.  

13. S.Y. Liu, J.Y. Wang, Y.T. Shyu, L.M. 

Song. 1995. Studies on yam (Dioscorea 

spp.) in Taiwan. J. Chin. Med. 6: 111-

126 

14. Harijono, T. Estiasih, W.B. Sunarharum 

dan K. Suwita. 2012. Efek hipoglikemik 

polisakarida larit air gembili (Dioscorea 

esculenta) yang diekstrak dengan 

berbagai metode. J. Teknol. dan Industri 

Pangan. 23 (1):1-8. 

15. A. Kasno, N. Saleh, E. Ginting. 2006. 

Pengembangan pangan berbasis kacang-

kacangan dan umbi-umbian guna 

pemantapan ketahanan pangan nasional. 

Buletin Palawija. 12: 43-51. 

16. J.K. Versteegh. 2006. Tanaman 

Berkhasiat Indonesia. Volume I, Alih 

Bahasa dan Saduran : Soegiri & 

Nawangsari, IPB Press, 2006 diakses 

pada 31 Oktober 2012 di 

http://www.indopedia.gunadarma.ac.id/

content/133/3874/id/uwi.html. 

17. Uwi-uwian di Hotel Berbintang di 

Taiwan, tanpa tahun.diakses dari 

http://foragri.blogsome.com/uwi-uwian-

di-hotel-bintang-di-taiwan/ 

18. Uwi, 2006. Dioscorea alata (TSN 

43372). Integrated Taxonomic 

Information System. URL. Diakses 10-

10-2012 dari 

http://id.wikipedia.org/wiki/Uwi. 

19. D.R. Wulandari, T.M. Ermayanti, A.H. 

Erwin, Rudiyanto, E. Maulana. 2009. 

Pengembangan Bibit Unggul Uwi Ungu 

(Dioscorea alata L.) Bebas Yam Mozaic 

Virus (YMV) Berpotensi sebagai Bahan 

Pangan Alternatif dengan Teknik Kultur 

Meristem. Tersedia di 

http://www.biotek.lipi.go.id/perpus/Pen

gembangan Bibit Unggul Uwi Ungu 

(Dioscorea alata L.) Bebas Yam Mozaic 

Virus (YMV) Berpotensi sebagai Bahan 

Pangan Alternatif. 

20. T. Budiharjo. 2009. Perubahan fenolik, 

antosianin dan aktivitas antioksidan 

”Uwi Ungu” (Dioscorea alata L) akibat 

Proses Pengolah. Tesis Magister Ilmu 

Gizi Universitas Diponegoro. 

21. W.C. Hou, M.H. Lee, H.J. Chen, W.L. 

Liang, C.H. Han, Y.W. Liu, Y.H. Lin. 

2001. Antioxidant activities of dioscorin, 

the storage protein of yam (Dioscorea 

batatas Decne) tuber. J. Agric. Food 

Chem. 49: 4956-4960.  

22. Y.W. Liu, H.F. Shang, C.K. Wang, F.L. 

Hsu, W.C. Hou. 2007. 

Immunomodulatory activity of 

dioscorin, the storage protein of yam 

(Dioscorea alata cv. Tainong No. 1) 

tuber. Food and Chem. Toxicol. 45: 

2312-2328.  

23. Y.C. Chan, C.K. Hsu, M.F. Wang, J.W. 

Liao, T.Y. Su. 2006. Beneficial effects of 

yam on the amyloid β-protein, 

monoamine oxidase B and cognitive 

deficit in mice with accelerated 

senescence. J Sci Food Agric. 86:1517-

1525. 

  

http://www.indopedia.gunadarma.ac.id/content/133/3874/id/uwi.html
http://www.indopedia.gunadarma.ac.id/content/133/3874/id/uwi.html
http://foragri.blogsome.com/uwi-uwian-di-hotel-bintang-di-taiwan/
http://foragri.blogsome.com/uwi-uwian-di-hotel-bintang-di-taiwan/
http://id.wikipedia.org/wiki/Uwi


Berkala Kedokteran, Vol. 14 No. 1, Feb 2018:89-98 

96 

24. Y. Fu, L.A. Ferng, P. Huang. 2006. 

Quantitative analysis of allantoin and 

allantoic acid in yam tuber, mucilage, 

skin and bulbil of the Dioscorea species. 

Food Chem. 94: 541-549.  

25. D. Raju dan C.V. Rao. 2012. Diosgenin, 

a steroid saponin constituent of yams and 

fenugreek: emerging evidence for 

application in medicine. In Bioactive 

Compounds in Phytomedicine. Rasoli I 

(ed.) available on 

http://www.intechnopen.com/books/bio

active-compounds-in-

phytomedicine/Diosgenin-a-steroid-

saponin-constituent-of-yams-and-

fenugreek-emerging-evidence-for-

application-in-medicine 

26. C.S. Kwon, H.Y. Sohn, S.H. Kim, J.H. 

Kim, K.H. Son, J.S. Lee, J.K. Lim dan 

J.S. Kim. 2003. Anti-obesity effect of 

Dioscorea nipponica Makino with 

lipase-inhibitory activity in rodents. 

Biosci. Biotechnol. Biochem. 67: 1451-

1456 

27. Kim CM, Son KH, Kim SH dan Kim 

HP.1991. Steroidal sapogenin contens in 

some domestic plants. Arch. Pharm. Res. 

14: 305-310 

28. G. Francis, Z. Kerem, H.P.S. Makkar 

dan K. Becker. 2002. The biological 

action of saponins in animal systems: a 

review. British J. of Nutr. 88: 587-605 

29. E. Basch, C. Ulbricht, D. Sollars, P. 

Hammerness  dan S. Hashmi. 2003. Wild 

yam (Dioscoreaceae). J of Herbal 

Pharmacother. 3(4):77-91 

30. K. Datta, S.K. Datta, P.C. Datta. 1984. 

Pharmacognostic evaluation of potential 

yams Dioscorea. J of Economic and 

Taxonomic Botany. 5:181-196. 

31. Z.P. Huai, Z.Z. Ding, S.A. He. 1989. 

Research on correlations between 

climatic factors and diosgenin content in 

Dioscorea zingiberensis Wright. Yao 

Xue Xue Bao. 24(9):702-706. 

32. Lee. J.H., H.H. Yu, L.C. Wang, Y.H. 

Yang, Y.T. Lin, & B.L. Chiang. 2006. 

The level of CD4+CD25+ Regualtory T 

Cells In Paediatric Patients With 

Allergic Rhinitis and Bronchial Asthma. 

Departement of Pediatrics, National 

Taiwan University Hospital, Taipei, 

Taiwan, China and Graduate Institute of 

Clinical Medicine, National Taiwan 

University College of Medicine, Taipei, 

Taiwan, Cina. 

33. P.M. Mishra dan A. Shree. Antibacterial 

activity dan GCMS analysis of the 

extract of leaves of Finlaysonia obovata 

(A Mangrove Plant). Asi J. Plant Sci, 

2007; 6:168-172. 

34. S.N.N. Makiyah & S. Tasminatun. 2016. 

Uji Imunomodulator Isolat Saponin 

Steroid Umbi Dioscorea alata L. pada 

Sistem Imun Mencit BALB/c secara in 

vitro melalui Pengamatan Profil Sitokin 

CD4+CD62L+ dan CD4+CD62L-. 

Pertemuan Ilmiah Nasioanal 

Perhimpunan Ahli Anatomi Indonesia 

2016. Fakultas Kedokteran Universitas 

Airlangga Surabaya. 

35. Y. Qin, X. Wu, W. Huang, G. Gong, D. 

Li, Y. He dan Y. Zhao. 2009. Acute 

toxicity and subchronic toxicity of 

steroidal saponins from Dioscorea 

zingiberensis C.H. Wright in rodents. J 

Ethnopharmacol. 126(3):543-650 

36. K. Wojcikowski, H. Wohlmuth, D.W. 

Johnson dan G. Gobe. 2008. Dioscorea 

villosa (wild yam) induces chronic 

kidney injury via profibrotic pathways. 

Food Chem Toxicol. 46(9):3122-3131 

37. R.Z. Iqbal, H.U. Song-hua, X. Chen-

wen, A.G. Arijo. 2007. Adjuvant effect 

of saponins on animal immune 

responses. J. Zhejiang Univ. Sci. B. 

8(3):153-161 

38. M. Singh M dan D.T. O’Hagan. 2003. 

Invited review recent advances in 

veterinary vaccine adjuvants. Int. J. 

Parasitol. 33(5-6):469-478 

http://www.intechnopen.com/books/bioactive-compounds-in-phytomedicine/Diosgenin-a-steroid-saponin-constituent-of-yams-and-fenugreek-emerging-evidence-for-application-in-medicine
http://www.intechnopen.com/books/bioactive-compounds-in-phytomedicine/Diosgenin-a-steroid-saponin-constituent-of-yams-and-fenugreek-emerging-evidence-for-application-in-medicine
http://www.intechnopen.com/books/bioactive-compounds-in-phytomedicine/Diosgenin-a-steroid-saponin-constituent-of-yams-and-fenugreek-emerging-evidence-for-application-in-medicine
http://www.intechnopen.com/books/bioactive-compounds-in-phytomedicine/Diosgenin-a-steroid-saponin-constituent-of-yams-and-fenugreek-emerging-evidence-for-application-in-medicine
http://www.intechnopen.com/books/bioactive-compounds-in-phytomedicine/Diosgenin-a-steroid-saponin-constituent-of-yams-and-fenugreek-emerging-evidence-for-application-in-medicine
http://www.intechnopen.com/books/bioactive-compounds-in-phytomedicine/Diosgenin-a-steroid-saponin-constituent-of-yams-and-fenugreek-emerging-evidence-for-application-in-medicine


Makiyah,SNN.et al.Potency of Purple Yam… 

97 

39. R.L. Hunter, M.R. Olsen dan B. Bennett. 

1995. Copolymer Adjuvants and 

TiterMax®. In :Stewart-Tull, D.E.S. 

(Ed.), The Theory dan Practical 

Application of Adjuvants. Wiley, New 

York, p. 51-94. 

40. K. Oda, H. Matsuda, T. Murakami, S. 

Katayama, T. Ohgitani dan M. 

Yoshikawa. Adjuvant and haemolytic 

activities of 47 saponins derived from 

medicinal and food plants. Biol. Chem. 

2000; 381, 67-74  

41. C.R. Kensil. 1996. Saponins as vaccine 

adjuvants. Crit. Rev. Ther. Drug Carrier 

Syst. 13(1-2): 1-55. 

42. C.A.C. de Oliveira, A.C. Perez, G. 

Merino, J.G. Prieto, A.I. Alvarez. 2001. 

Protective effects of Panax ginseng on 

muscle injury and inflammation after 

eccentric exercise. Comp. Biochem. 

Physiol. 130(3):369-377  

43. Haridas V, Arntzen CJ, Gutterman JU. 

2001. Avicins, a family of triterpenoid 

saponins from Acacia victoria 

(Bentham), inhibit activation of nuclear 

factor-kappa B by inhibiting both its 

nuclear localization and ability to bind 

DNA. Proc. Natl. Acad. Sci. USA. 

98(20):11557-11562. 

44. F. Delmas, C. Di Giorgio, R. Elias, M. 

Gasquet, N. Azas, V. Mshvildadze, G. 

Dekanosidze, E. Kemertelidze, P. 

Timon-David. 2000. Antileishmanial 

activity of three saponins isolated from 

ivy, alpha-hederin, beta-hederin and 

hederacolchiside A (1), as compared 

with their action on mammalian cells 

cultured in vitro. Planta Medica, 66(4): 

343-347.  

45. S. Yui, K. Ubukata, K. Hodono, M. 

Kitahara, Y. Mimaki, M. Kuroda, Y. 

Sashida, M. Yamazaki. 2001. 

Macrophage-oriented cytotoxic activity 

of novel triterpene saponins extracted 

from roots of Securidaca 

inappendiculata. Int Immunopharmacol. 

1(11):1989-2000 

46. C.H. Huang, D.Z. Liu, T.R. Jan. 2010. 

Diosgenin, a plant-derived sapogenin, 

enhances regulatory T-cell immunity in 

the intestine of mice with food allergy. J. 

Nat. Prod. 73:1033-1037. 

47. C.H. Huang, C.Y. Ku, T.R. Jan. 2009. 

Diosgenin attenuates allergen-induced 

intestinal inflammation and IgE 

production in a murine model of food 

allergy. Planta Med. 75(12):1300-1305 

48. T. R. Jan, S.P. Wey, C.C. Kuan, M.H. 

Liau, & H.Y. Wu. 2007. Diosgenin, a 

steroidal sapogenin, enhances antigen-

specific IgG2a and interferon-gama 

expression in ovalbumin sensitized 

BALB/c mice. Planta Medica, 73, 421–

426.  

49. S.G. Zhang, J. Wang, P. Wang, J.D. 

Gray, D.A. Horwitz. 2007. IL-2 is 

essential for TGF-beta to convert naïve 

CD4+CD25- cells to CD25+FoxP3+ 

regulatory T cells and for expansion of 

these cells.  J Immunol; 178:2018-2027 

50. S. Tewtrakul dan A. Itharat. 2006. Anti-

allergic substances from the rhizomes of 

Dioscorea membranacea. Bioorganic 

and Med. Chem. 14: 8707-8711. 

51. A. Sjolander, D Drane, E. Maraskovsky, 

J. Scheerlinck, A. Suhrbier, J Tennent, 

M. Pearse. 2001. Immune responses to 

ISCOM formulations in animal and 

primate models. Vaccine. 19(17-19): 

2661-2665 

  



Berkala Kedokteran, Vol. 14 No. 1, Feb 2018:89-98 

98 

52. A.C. Chao, J.V. Nguyen, M. Broughall, 

J. Recchia, C.R. Kensil, P.E. Daddona 

dan J.A. Fix. 1998. Enhancement of 

intestinal model compound transport by 

DS-1, a modified Quillaja saponin. J of 

Pharmaceutic Sci. 87:1395-1399 

53. Ronnberg B, Fekadu M, Behboudi S, 

Kenne L & Morein B. 1997. Effects of 

carbohydrate modification of Quillaja 

saponaria Molina QH-B fraction on 

adjuvant activity, cholesterol-binding 

capacity and toxicity. Vaccine 15, 1820 

– 1826. 

 


