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ABSTRACT 
 

Salacia chinensis Linn. (Syn. S. prinoides DC.) is a woody climbing shrub, an endangered medicinal plant naturally 
found in tropical Africa, Sri Lanka, China, Vietnam, Thailand and southern regions of India. A large number of 
biological active compounds such as salacinol, kotalanol, neokotalanol, neosalacinol, salasol and mangiferin have 
been isolated from S. chinensis which show various medicinal properties. The different parts and water extraction of 
the whole plant have been extensively used in Ayurvedic system of Indian traditional medicine and countries in 
Southwest Asia to treat a variety of ailments. Although the treatment of diabetes is the main studied pharmacological 
activity of S. chinensis, but recent studies have demonstrated the anti-inflamatory, nephroprotective, anticancer and 
treatment of cardiac disorders as the other important bioactivities of this medicinal plant. The present paper reviewed 
phytomorphology, phytochemistry and pharmacological activities of S. chinensis comprehensively and gives an 
overview on its safety evaluation.  
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INTRODUCTION 
 

Salacia chinensis L. (Syn. S. prinoides DC.) 
commonly known as Saptarangi in Hindi (Sumalatha et 
al., 2012) family of Hippocrateaceae, which has since 
been incorporated into the Celastraceae family, is a woody 
climbing shrub, an endangered medicinal plant naturally 
found in tropical Africa, Sri Lanka and Southern regions 
of India (Cooke, 1901; Mehra, 1969; Khare, 2007). The 
roots, root barks, stems, dried parts and water extractions 
of the whole plant have been extensively used in the 
ayurvedic system of Indian traditional medicine and in 
countries in Southwest Asia to treat a variety of ailments 
(Inman and Reed, 1997; Sikarwar and Patil, 2012).  

S. chinensis have biologically active compounds such 
as salacinol (Yoshikawa et al., 2003; Matsuda et al., 2005; 
Yoshikawa et al., 2008), kotalanol, neokotalanol, 
neosalacinol, Salaprinol, ponkoranol (9, Muraoka et al., 
2011; Yoshikawa et al., 2008), foliasalaciosides, 
foliachinenosides and proanthocyanidin (Zhang et al., 
2008; Nakamura et al., 2008; Krishnan and Rangaswami, 
1967), mangiferin and eudesmane-type sesquiterpenes 

(Deokate and Khadabadi, 2012; Kishi et al., 2003), 
Phenolic glycosides (Nakamura et al., 2008 (a); 
Nakamura et al., 2008 (b), triterpenoids like lupanes, 
hopanes and freidelanes (Minh et al., 2010; Yoshikawa et 
al., 2008) which show various medicinal properties.The 
plant and its extracts have been evaluated for number of 
activities like anti-diabetic (Li et al., 2008; Kishino et al., 
2009;  Sellamuthu et al., 2012; Duke and Ayensu, 1985), 
anti-inflammatory (Ismail et al., 1997; Govindaraj et al., 
2009), antitumor (Guha et al., 1996), cardiac disorders 
(Sanchez et al., 2000), mutagenicity (Sellamuthu et al., 
2012), antioxidant (Deokate and Khadabadi, 2012) tonic 
(Kishi et al., 2003) and blood purifier (Heymann et al., 
1954). In the following, we comprehensively reviewed 
phytomorphology, phytochemistry, and pharmacological 
activities and give a short overview on the safety 
evaluation of S. chinensis. 
 
Scientific classification  

Kingdom: Plantae, Subkingdom: Viridaeplantae- 
green plants, Infrakingdom: Streptophyta- land plants, 
Division: Tracheophyta, Subdivision: Spermatophytina, 
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Infradivision: Angiospermae- flowering plants, Class: 
Magnoliopsida- dicots, dicotylédones, Suborder: Rosanae, 
Order: Celastrales, Family: Celastraceae- bittersweet, 
Genus: Salacia L., Species: Salacia chinensisL (NMNH, 
2011). 
 
Phytomorphology and climatic requirements  

Salacia chinensis L. is a small (5-10m), erect or 
straggling tree or a large, woody, climbing shrub with 
deep yellow coloured root, green leaves up to 7.5 X 3 cm, 
oblong or ovate, cerenate- serrate, obtusely - acuminate at 
apex, coriaceous, glabrous, yellow hermaphrodite flowers 
6 mm across, honey – scented, fascicled on axillary 
tubercles, pedicels ca 12 mm long. The fleshy, globular 
fruit (1-2cm diameter) are red when ripe and enclose a 
single seed (Sumalatha et al., 2012; Janick and Paull, 
2008) The tree is found in hot and humid areas from sea 
level to 750m with annual rainfall from 1100 to 2500 mm. 
The minimum temperature is 10-15oC and the maximum 
35-40oC. The tree is found in full sun and is susceptible to 
strong wind. The soil type can range from sandy loams to 
clay loams that are well drained and preferably slightly 
acidic to neutral. The species is propagated by seed during 
the monsoon (Janick and Paull, 2008).  
 
Phytoconstituents 

Salacia chinensisis known to elaborate phyto-
constituents like alkaloids, glycosides, polyphenols, 
coumarins, proteins, carbohydrates, gums and mucilage, 
fixed oil and volatile oil. Phytochemical analysis of S. 
chinensis root extracts showed the presence of steroids, 
triterpenoids, tannins, saponins and flavonoids (Sikarwar 
and Patil, 2012) Triterpenoids like lupanes, hopanes, 
friedelanes are abundant in root and stem of plant 
(Patwardhan, 2014) Salacinol, kotalanol, neokotalanol, 
neosalacinol, salaprinol, ponkoranol and mangiferin are 
the major phytoconstituents of this plant that have been 
shown to be major intestinal α-glucosidase inhibitors and 
play an important role as anti-diabetic drugs (Yoshikawa 
et al., 2003; Yoshikawa et al., 2008; Muraoka et al., 
2011), function by lowering the absorption of certain 
carbohydrates in the gastrointestinal tract and results in a 
lower, delayed rise in blood sugar. Figure 1 and Table 1 
show the major phytoconstituents isolated from 
S.chinensis until now.  
 
Pharmacology 

Anti-diabetic (especially type 2 diabetes) (Yoshikawa 
et al., 2003; Li et al., 2008; Kishino et al., 2009; 
Sellamuthu et al., 2012; Duke and Ayensu, 1985; Ismail 
et al., 1997), anti-inflamatory,( Ismail et al., 1997; 
Govindaraj et al., 2009), nephroprotective (Rana et al., 
2010), anti-oxidant (Deokate and Khadabadi, 2012) and 
antitumor (Guha et al., 1996) are the main 
pharmacological activities of Salacia chinensis that have 
been investigated by different studies till now. Treatment 
of rheumatism, gonorrhoea, itches, and asthma, thirst and 
ear diseases by use of root bark boiled in oil or as 
decoction or as powder (Pullaiah, 2006; Almeida and 
Almeida, 1994; Singh and Duggal, 2010; Mehra and 
Handa, 1967), hepatitis, cardiac disorders, arthritis 
(Sanchez et al., 2000) and insulin resistance (Miura et al., 
2001) are the other important biological activities of this 

medicinal plant. Presence of mangiferin, salacinol, 
kotalanol and kotalagenin 16-acetate (Matsuda et al., 
2002; Yoshikawa et al., 2001; Nadagouda et al., 2010) are 
at least in part responsible for multi-target regulatory 
activities of Salacia roots such as peroxisome proliferator-
activated receptor-alpha-mediated lipogenic gene 
transcription, angiotensin II/angiotensin II type 1 receptor, 
alpha-glucosidase, aldose reductase and pancreatic lipase. 
These multi-target actions may mainly contribute to 
Salacia root-induced improvement of type 2 diabetes and 
obesity-associated hyperglycemia, dyslipidemia and 
related cardiovascular complications seen in humans and 
rodents (Li et al., 2008). The stems of S. chinensishave 
been extensively used for carminative, emmenagogue, 
blood tonic, cardio tonic purposes and the treatment of 
leucorrhea and stimulated lochial excretion (Govindaraj et 
al., 2009). Chandra et al. (2011) have demonstrated 
that the dehydrated S. chinensis led to significant 
reduction in mean blood glucose and cholesterol levels of 
albino mice and a reduction in body weight, serum 
triglycerides and cholesterol among the human subjects.  

Hepatoprotective activity of ethanolic extract of dried 
bark in Wistar strain of albino rats of either sex against 
CCl4-induced hepatic damage has investigated by Naveen 
(2010) The biochemical studies of albino rats revealed 
that CCl4 induced hepatic injury was inhibited 
significantly by ethanolic extract of root bark of S. 
chinensis. Sellamuthu et al. (2009) reported the 
antihyperglycemic activity of mangiferin purified from 
methanolic root extract in streptozotocin-induced diabetic 
rats. The activities of lactate dehydrogenase, glucose-6-
phosphatase, fructose-1,6-diphosphatase and glycogen 
phosphorylase were significantly decreased in liver tissue 
of diabetic treated rats. All pharmacological activities of 
S. chinensis are presented in Table 2. 
 
Safety evaluation 

The safety of Salacia chinensis is well documented 
and has been confirmed in in vitro genotoxicity studies. 
Govindaraj et al. (2009) have evaluated S. chinensis usage 
safety with a series of genotoxicity studies by AMES test 
and chromosomal aberration studies. Mangiferin from S. 
chinensis shows a significant protective effect against 
mutagenicity induced by mutagen in S. typhimuriumTA98 
and TA100 strain. Similarly, in vitro chromosomal 
aberration assay did not reveal any significant alterations 
up to 5 mg/culture as compared to the negative control 
both in the presence and absence of the metabolic 
activation. S. chinensis extract (SCE) feeding on Sprague–
Dawley rats has no effects on the reproductive outcome 
even at a remarkably high dosage level, 2000 mg/kg/day. 
In all SCE treatment groups, no toxic signs were noted 
and no significant changes in food consumption, body 
weight gain, gross pathological or histological findings at 
this high dose were observed (Jihong et al., 2011). 

Sikarwar and Patil (2012) have investigated the acute 
oral toxicity studies of S. chinensis extracts and confirmed 
that the administration of the stepwise doses of all four 
extracts of S. chinensis from 50 mg/kg up to the dose 
5000 mg/kg caused no considerable signs of toxicity in 
the tested young female albino rats6. Studies on immuno-
modulatory effects of S. chinensis on Swiss albino rats 
evidently showed that concentration of 1mg/kg can boost
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Table 1: The major phytoconstituents isolated up to now from S. chinensis. 
S. No Phytoconstituents/s Plant part/s Ref. 

1 Salacinol, kotalanol, Salaprinol and ponkoranol Roots and stem (Yoshikawa et al.(a), 
2008) 

2 Foliasalaciosides A1, A2, B1, B2, C, D, E1, E2, E3, F, G, H, and I Leaf  (Zhang et al., 2008) 
3 Megastigmane glycosides foliasalaciosides A1, A2 , B1, B2, C, and D  Stem and Leaf  

 
(Krishnan and 
Rangswami, 1967) 

4 Salasones D; salasones E; salaquinone B; salasol B Stem (Kishi et al., 2003) 
5 Phenolic glycosides, foliachinenosides A1, A2, A3, B1, B2, C, and D Leaf  

 
(Nakamura et al., 
2008; Nakamura et 
al.,  2008) 

6 Four dammarane-type, three lupane-type, and an oleanane-type triterpenes named 
foliasalacins A1, A2, A3, A4, B1, B2, B3, and C 

Leaf  
 

(Yoshikawa et al.(b), 
2008) 

7 1,3-diketone A; 1,3-diketone B Root bark (Heymann et al., 
1954) 

8 Friedel-1-en-3-one; friedelane-1,3-dione; 1,3-dioxofriedelan-24-al; and 7α-
hydroxy-friedelane-1,3-dione.  

Root bark (Tewari et al., 1974) 

9 Proanthocyanidins: Pentaacetate; Trimethyl ether; Nonaacttate; Hexamethylether; 
Octaacetate; Heptadecaacetate; Dodecamethylether 

Root and stem  
 

(Krishnan and 
Rangswami, 1967) 

10 1,3-diketofriedelane derivatives: six closely related triterpenes, P, Q, R, S, T and V Root bark (Joshi et al., 1973)
11 Salacia Diketone-A Root bark (Rangswami and 

Tewari, 1971) 
12 25, 26-oxido-friedel-1, 3-dione Root bark (Rogers et al., 1974) 
13 Triterpens: 28-hydroxy-3-oxo-30-lupanoic acid; 3-oxo-lupane-30-al; 29-nor-21α-

H-hopane-3,22-dione; 21α-H-hop-22(29)-ene-3β , 30-diol; and betulin 
Stem (Minha et al., 2008) 

14 Friedelane-type triterpenes, salasones A, B, and C, norfriedelane-type triterpene, 
salaquinone A, acylated eudesmane-type sesquiterpine, salasol A, 3β 22β-
dihydroxyolean-12-en-29-oic acid; tingenone; tingenine B; regeol A; triptocalline 
A; and mangiferin  

Stem (Morikawa et al., 
2003) 

15 foliasalacins D1; foliasalacins D2; and foliasalacins D3  Leaf (Zhang et al., 2008) 
16 Friedel-1-0ne-3-one; Friedelane-1,3-dione-7α-ol; Friedelane-1,3-dione-24-al Root bark (Tewari et al., 1971) 
17 Neoponkoranol and neosalaprinol  Stem (Xie et al., 2011) 
18 Sixteen compounds,including seven triterpenes : lupeol (1), Lup-20(29)-en-

3beta,30-diol (2), 30-Hydorxylup-20 (29) -en-3-one (3), 3, 22-dioxo-29-
normoretane (4), Ursolid acid (5), beta-Sitosterol (6), beta-Daucosterol (7); Four 
flavanoids: Quercetin (8), Quercet-in-3', 4'-dimethylether (9), Isorhamnetin (10), 
Kaempferol-4'-methylether (11); Three Phenolic acids:Gallic acid (12), Ethyl 
gallate (13), Egallic acid (14); Two Fatty series: Hentriacontanol (15), 
Hentriacontan-12-ol (16). 

---- (Gao et al., 2008) 

 
Table 2: Pharmacological activities of S. chinensis 
S. No Activity Model Used part/s Conclusion  Ref. 
1 Anticancer activity  

 
Against the four 
cancer cell lines 
Hep-G2, LU, KB, 
and MCF-7.  

Eight isolated 
triterpenoids  

7α,21α-dihydroxyfriedelane-3-
one triterpenoid showed good activity 
against all four tested cell lines.  

(Minh et al., 
2010) 

2 Antidiabetic 
activity  

Maltose or sucrose 
loaded rats  
 

Methanolic 
extract of 
stems  
 

Inhibitory effects on intestinal alpha-
glucosidase, rat lens aldose reductase, 
formation of Amadori compounds and 
advanced glycation end-products, nitric 
oxide production from lipopolysaccharide-
activated mouse peritoneal macrophage, 
and radical scavenging activities.  

(Matsuda et 
al., 2005) 

3 Antidiabetic 
activity 

α -Glucosidase 
inhibition activity 
assay  

Crude extracts 
of stems and 
seeds and 
aqueous 
extracts of 
roots and 
stems 

Enzyme inhibition activity of successive 
aqueous extracts of roots was significantly 
higher than the activity of direct aqueous 
extracts and methanolic extracts. 
Methanolic extracts of stems had 
significantly lower enzyme inhibition 
activity than the direct aqueous and 
successive aqueous extracts.

(Patwardhan 
et al., 2014) 

4 Antidiabetic & 
antihyperglycemic 
activity 

Streptozotocin 
(STZ) -induced 
diabetic rats  
 

Oral 
administration 
of isolated 
mangiferin  

The results obtained from this study 
provide evidence of anti-diabetic potential 
of mngiferin, mediated through the 
regulation of carbohydrate key metabolic 
enzyme activities.

(Sellamuthu et 
al., 2012) 

5 Antihyperglycemic 
activity 

Streptozotocin-
induced diabetic 
rats 

Mangiferin 
purified from 
methanolic 

The activities of lactate dehydrogenase, 
glucose-6-phosphatase, fructose-1, 6-
diphosphatase and glycogen phosphorylase 

(Sellamuthu et 
al., 2009) 
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root extract were significantly decreased in liver tissue 
of diabetic treated rats. 

6 Antihyperlipidemic 
activity 

Triton-induced 
and atherogenic 
diet-induced 
hyperlipidemic rat.

Root extract  Results demonstrated that chloroform and 
alcoholic extract of S. chinensis roots 
possessed significant antihyperlipidemic 
activity and hence it could be a potential 
herbal medicine as adjuvant with existing 
therapy for the treatment of 
hyperlipidemia. 

(Sikarwar and 
Patil, 2012) 

7 Antimicrobial 
activity 
 

By disc diffusion 
and broth dilution 
methods against 
pathogens  

Crude 
ethanolic and 
aqueous 
extracts

Ethanolic extract possesses significant 
antifungal activity when compared as the 
antibacterial activities. 

(Kannaiyan et 
al., 2012) 

8 Anti-mutagenic 
activity 

Mutagenicity 
induced by 
mutagen in 
Salmonella 
typhimurium 
TA98 and TA100 
strain with or 
without metabolic 
activation. 

Ethanol 
extract of 
mangiferin  
 

The results of anti-mutagenic activities 
showed that the extract was highly 
effective in reducing the mutagenicity 
caused by the mutagen 4-nitroquinolene-1- 
oxide, sodium azide and 2-aminoflourene.   

(Govindaraj et 
al., 2009) 

9 Hepatoprotective 
activity 

Wistar strain of 
albino rats 

Ethanolic 
extract of 
dried bark  

The biochemical studies of albino rats 
revealed that CCl4 induced hepatic injury 
was inhibited significantly by ethanolic 
extract of root bark of Salacia chinensis.  

(Naveen, 
2010) 

10 Hypoglycemic 
activity 

Randomized, 
double-blind, 
placebo-
controlled, cross-
over study was 
conducted in 
healthy 
volunteers.  

NR- Salacia 
(1000 mg 
extract of S. 
chinensis) 

The study findings revealed that NR-
Salacia lowered the post-prandial plasma 
glucose levels after a carbohydrate-rich 
meal and can be used as an oral 
hypoglycemic agent. 

(Koteshwar et 
al., 2013) 

11 Hypotensive 
activity 

Hypotensive 
activity in 
anesthetized female 
rats in estrus, and 
for vasodilator 
activities on 
isolated thoracic 
aortic rings in vitro. 

n-butanol 
extract  

Intravenous injection of S. chinensis 
extract caused a decrease in mean arterial 
blood pressure and heart rate of 
anesthetized rats in a dose-dependent 
manner. For the in vitro preparation, the S. 
chinensis extract caused vasodilatation of 
the thoracic aortic rings pre-constricted 
with phenylephrine in a dose-dependent 
manner. 

(Jansakul et 
al., 2005)  
 

12 Immunomodulatory 
activity 

Swiss albino rats Aqueous 
extract  

Study showed that the immune response is 
clearly boosted upon on administration of 
aqueous extract of S. chinensis. It is 
evident from the results that lower 
concentration of drug extract particularly 
1mg/kg body weight has the potential to 
trigger the both humoral and cellular 
immune response. 

(Sumalatha et 
al., 2012) 

13 Nephroprotective 
activity 

In diabetic 
chronic kidney 
disease (CKD) 
patients 

Trial drug  There was stabilization of renal function as 
measured by serum creatinine and 
creatinine clearance in patients who 
received S. chinensis, suggesting that 
Salacia chinensis may retard the 
progression of chronic kidney disease. 

(Rana et al., 
2010) 

14 Radical Scavenging 
activity 
 

___ Stem Some norfriedelane-type triterpene, lignan, 
and catechin constituents were found to 
show radical scavenging activity. 

(Kishi et al., 
2003) 

15 Reduction in mean 
blood glucose and 
cholesterol levels 
and body weight 

Albino mice and 
human subjects 

Nutrient 
analysis 
of dehydrated 
powder  
 

Significant reduction in mean blood 
glucose and cholesterol levels of 
experimental group of albino mice and a 
reduction in body weight, serum 
triglycerides and cholesterol were observed 
among the human subjects. 

(Chandra et 
al., 2011) 

16 Reproductive 
outcome activity  
 

Sprague–Dawley 
male and female 
rats  
 

Plant extract  
 

S. chinensis extract has no effects on the 
reproductive outcome even at a remarkably 
high dosage level, 2000 mg/kg/day, in 
Sprague-Dawley rats. 

(Jihong et al., 
2011) 
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Fig. 1: Chemical structure of a phenolic compound (1) triterpenes (2-16) sequiterpenes (17-18) from S. chinensis. 
 
the immune system and at the same time if used at higher 
concentration (2 mg/kg, 4 mg/kg and 32 mg/kg body 
weight) can determine the immune system (Sumalatha et 
al., 2012). 

Studies conducted with dehydrated S. prinoides (Syn. 
S. chinensis) and soya flour individually showed their 
beneficial effects on the physiological well-being of 
animals and humans (Nair et al., 1986; Kalifa et al., 
1994). Histopathological findings of nutrient analysis of 
dehydrated S. chinensis administrated to albino mice 
revealed no significant toxicity in liver, kidney and 
intestine of sacrificed animals. Due to the significant 
reduction in post prandial blood sugar levels, serum 
triglycerides and LDL cholesterol among the human 
subjects, low fat and rich protein and fibre contents the 
dehydrated S. chinensis can be recommended as a food 
supplement with additional benefits of its active principle 
for its anti-diabetic activity (Chandra et al., 2011).  
 
Conclusions 

Although a large number of biological active 
compounds have been isolated fromSalacia chinensis, but 
compare to other Salacia species, less concentration in 
this area were on S. Chinensis at the previous studies. 
More efforts are needed to isolate new phytconstituents 
from this important medicinal plant. The plant and its 
extracts have been evaluated and used to treat a variety of 
ailments, but no study except its anti-diabetic function that 
is through α-glucosidases inhibitory activity, has been 
done on the mechanisms of its influence at the molecular 
and cellular levels. The fundamental biological 
understanding and knowledge has to be done to underpin 
future applications by more investigations of molecular 
and cellular mechanisms. The safety of S. chinensis is 
well documented and has been confirmed in toxicological 
studies, but more clinical trials are crucial to further 
confirm the safety of this plant. In addition, understanding 
the drug interaction of Salacia with other therapeutic 
interventions by mechanistic studies is necessary. Due to 

the lack of proper cultivation practices, destruction of 
plant habitats, excessive and indiscriminate collection of 
S. chinensis for supplement of global demands, especially 
for its cleared anti-diabetic property, this plant is severely 
threatened. Therefore, in order to sustainable harvest and 
conservation furthermore agronomic practices for 
cultivation has to be develop. Establishment of proper 
protocols for in vitro regeneration by advanced 
biotechnological methods of culturing plant cells and 
tissues are necessary as well. 
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