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ARTICLE INFO                                          ABSTRACT 
 

 
 
 

Hydrocotyle conferta Wight is an endangered plant species in Southern Western Ghats. Methanolic 
whole plant extract of H. conferta study was investigated for various DPPH, ABTS, hydroxyl radical 
scavenging, reducing power and ferrous ion chelating assays. The results of DPPH activity showed 
that the extract at the dose of 50μg/ml has exhibited in 89.15±0.16 inhibition with an IC50 value of 
34.21±0.52mg/ml. The highest ABTS scavenging activity showed 762.63±0.53 trolox equivalence in 
μMol/g extract at the dose of 50μg/ml extract, Hydroxyl radical scavenging effect of the methanolic 
extract at the concentration of 50μg/ml was found to be 69.16±0.31. The reducing power assay 
showed the 0.79 absorption at 720 nm extract at the dose of 50μg/ml, and metal chelating activity at 
concentrations of 50μg/ml extract showed 67.52 ±0.03 suggested. It is that antioxidant activity of 
crude methanolic extract could be used as a source of natural antioxidants of H. conferta and needs 
further stud to bring new natural products into pharmaceutical industries. 
 
 

 

INTRODUCTION 
 
Antioxidants are substances that may protect your cells against 
those effects of free radicals. Free radicals can damage cells, 
and may play a role in heart disease, cancer and other diseases. 
Studies suggest that a diet high in antioxidants from fruits and 
vegetables is associated with a lower risk of cancer, 
cardiovascular disease, Parkinson's disease and Alzheimer's 
disease (Singh et al., 2013).  Living systems have specific 
pathways to overcome these repair mechanisms and fail to keep 
pace with such deleterious effects. Natural antioxidants such as 
flavonoids, phenolics, tannins and terpenoids are found in 
various plants (Jayaprakasha et al., 2002). H. conferta is a 
prostrate herb belongs to the family Apiaceae, distributed in a 
small geographical region in southern western ghats. Therefore 
the present study was executed to know its efficacy as natural 
antioxidants. 
 

MATERIALS AND METHODS 
 

Preparation of plant sample 
 

H. conferta plant was collected at a remote village of 
Kodanadu, the Nilgiris, the Western Ghats, Southern India, 
India. The plant was identified and authenticated with the help 
of voucher specimen in Botanical Survey of India, Southern 
circle, Coimbatore.The plant material was dried in shade after 
washing with cold water and then powdered using pulveriser 
and passed through sieve.  
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About 100 g of dried plant powder was extracted with 
petroleum ether using soxhlet apparatus for 12-15 hours. The 
petroleum ether was evaporated from the extract and then the 
residue was re-extracted with methanol. After evaporation of 
methanol, the residue filtered and stored at 4 0C in refrigerator 
for further biological studies. DPPH radical scavenging 
activity: The scavenging effect of extract on DPPH radicals was 
determined according to the method of Shimada et al., (1992). 
Various concentrations of the sample (4ml) were mixed with 
1ml of methanolic solution containing DPPH radicals, resulting 
in the final concentration of DPPH being 0.2mM. The mixture 
was shaken vigorously and left to stand for 30min and the 
absorbance was measured at 517nm. 
 

 
 

where A0 was the absorbance of the control and A1 was the 
absorbance of the sample. 
 

ABTS radical cation scavenging activity: It was performed with 
slight modifications as described by Re et al., (1999). The 
ABTS�+ cation radicals were produced by the reaction 
between 7mM ABTS in water and 2.45 mM potassium 
persulfate and stored in the dark at room temperature for 12 h. 
prior to use, The same solution was diluted with ethanol to get 
an absorbance of 0.700 ± 0.025 at 734nm. Free radical 
scavenging activity was assessed by mixing 10 μl of test sample 
with 1.0 ml of ABTS working standard in a microcuvette. The 
absorbance was measured exactly after 6min. 
 

 
 

where A0 was the absorbance of the control and A1 was the 
absorbance of the sample. 
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Hydroxyl radical scavenging assay: Hydroxyl radical 
scavenging activity of plant extract was assay by the method of 
(Smirnoff and Cumbes, 1989). The reaction mixture 3.0 ml 
contained 1.0 ml of 1.5 mM FeSO4, 0.7ml of 6mM hydrogen 
peroxide, 0.3 ml of 20 mM sodium salicylate and various 
concentrations of the extract. After incubation period of 1 hour 
at 37°C, the absorbance of the hydroxylated salicylate complex 
was measured at 562nm. 
 

 
 

where A0 is absorbance of the control (without extract) and A1 
is the absorbance in the presence of the extract, A2 is the 
absorbance without sodium salicylate. 
 
Reducing power: It was performed according to the method of 
Oyaizu (1996). Various concentrations of methanolic extracts 
(10, 20, 30, 40 and 50μg/ml) of the study plant sample was 
mixed with 1ml of 200 mM sodium phosphate buffer (pH 6.6) 
and 1ml of 1% potassium ferriccyanide followed by incubation 
at 500 C for 20 minutes. After that 1ml of 10% trichloroacetic 
acid, was added and centrifuged at 3000 rpm for 10 minutes. 
Then, the supernatant was mixed with 2 ml of distilled water 
and 0.5 ml of 1% ferric chloride. After incubation of 10 
minutes, the absorbance was measured at 700 nm.  
 
Ferrous ion chelating: The chelating of ferrous ions was 
estimated in methanolic extracts of H.conferta using the 
method of Dinis et al., (1994). The various concentrations of 
methanolic extracts (10, 20, 30, 40 and 50 μg/ml) were mixed 
with 100μl of 2 mM ferrous sulphate solution and 300μl of 
5mM ferrozine. After 10 minutes of incubation period, the 
absorbance   of the reaction mixture was measured at 562 nm 
against blank. Here, ethylene diammine tetra acetate (EDTA) 
was used as standard. All the tests were performed in triplicate 
and per cent inhibition was calculated using the flowing 
formula 
 
% of inhibition = Abscntrl-Abstest X 100 /Abscntrl 
 

RESULTS AND DISCUSSION 
 
The effects of methanolic extract of H. conferta was evaluated 
for its antioxidant activity on different in vitro models like 
DPPH, ABTS scavenging and Hydroxyl radical scavenging 
assays various levels. The result showed that DPPH radical 
scavenging activity has exhibited potent scavenging activity at 
various concentrations of the extract (Table 1). The methanolic 
extract of H. conferta at the dose of 50μg/ml exhibited 
89.15±0.16 inhibition and with an IC50 value of 
34.21±0.52mg/ml. the methanoli extract had scavenging 
activity on DPPH radical in a dose depended manner.  
 

Table 1. DPPH radical-scavenging activity at various 
concentrations of methanolic extract of H. conferta 

 
S. No Concentrations of 

sample (µg/ml) 
% inhibition ± 

SD 
IC50 value 
(µg/ml) 

1. 10 19.65±0.36  
 

34.21±0.52 
2. 20 34.16±0.76 
3. 30 46.21±0.28 
4. 40 73.12±0.14 
5. 50 89.15±0.16 

 

Table 2. ABTS radical scavenging activity at various 
concentrations of methanolic extract of H. conferta 

 

S. No Concentrations of 
sample (µg/ml) 

ABTS radical 
scavenging activity* 

1. 10 193.51±0.28 
2. 20 251.27±0.09 
3. 30 344.81±0.48 
4. 40 464.76±0.27 
5. 50 762.63±0.53 

              *Values expressed as Trolox equivalence in µ Mol/g extract 
 

Table 2 depicts ABTS radical scavenging activity at the 
different concentrations of methanolic extract of H. conferta. 
Per cent of ABTS radical scavenging activity was increased 
with increasing concentration. The highest activity was found 
to be 762.63±0.53 trolox equivalence in μ Mol/g extract at the 
dose of 50μg/ml. In the present study, the hydroxyl radical 
scavenging effect of the extract at the concentration of 10μg/ml 
was found to be 21.22% and at the concentration of 50μg/ml 
was found to be 69.16%. The IC50 value was found to be 
39.33±0.28μg/ml (Table 3).  
 

Table 3. Hydroxyl radical-scavenging activity at various 
concentrations of methanolic extract of H. conferta 

 

S. No Concentrations of 
sample (µg/ml) 

% inhibition ± 
SD 

IC50 value 
(µg/ml) 

1. 10 21.22±0.16  
 
 

39.33±0.28 

2. 20 29.03± 0.22 
3. 30 41.96± 0.08 
4. 40 58.13±0.16 
5. 50 69.16±0.31 

 

Table 4. Reducing power at various concentrations of  
methanolic extract of H. conferta 

 

S. No Concentrations of 
sample (µg/ml) 

Absorbance at 
700nm 

1. 10 0.32 
2. 20 0.53 
3. 30 0.57 
4. 40 0.71 
5. 50 0.79 

 

Table 5. Chelating effects on ferrous ions/ Metal chelating activity 
at various concentrations of methanolic extract of H. conferta 

 

S. No Concentrations of 
sample (µg/ml) 

Ferrous ion 
chelating activity* 

1. 10 24.52±0.53 
2. 20 31.21±0.40 
3. 30 49.02±0.19 
4. 40 54.23±0.50 
5. 50 67.52±0.03 

 

DPPH is a free radical phytochemical compounds that has been 
widely used to determine the free radical-scavenging ability of 
different samples (Amarowicz et al., 2002). Fangchinoline and 
cepharanthine isolated from S. rotunda performed at different 
in vitro antioxidant assays, including 1, 1-diphenyl-2-picryl-
hydrazyl (DPPH) free radical scavenging activity (Gulcin et al., 
2010). The observed antioxidant activity of extract may be due 
to the neutralization of free radical (DPPH), either transfer of 
hydrogen atom or by transfer of an electron (Naik et al., 2003). 
It is reported that antioxidant properties of water and ethanol 
extracts of Pimpinella anisum, (Apiaceae) seed was previously 
evaluated using various antioxidant tests (Gulcin et al., 2003). 
The Apiaceae species were used for food, spices and in 
traditional medicine since long in the world. The antioxidant 
effects of some Apiaceae species have been reported previously 
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by some authors (Coruh et al., 2007). And other species 
Trachyspermum ammi, Coriandrum sativum, Anethum sowa, 
Foeniculum vulgare and Cuminum cyminum were also reported 
(Patel and Jasrai, 2015). Reducing power activity is often used 
to study ability of natural antioxidant to donate electron 
(Yildirim et al., 2000, Dorman et al., 2003). Various reports 
have exposed that there is a direct correlation between 
antioxidant activities and reducing power of certain plant 
extracts (Duh, 1998; Duh et al., 1999; Yildirim et al., 2000). 
The reducing power activity of methanolic extracts of H. 
conferta increased consistently with the increase in the volume 
of extract from 10 µg to 50µg (Table 4).  Iron is essential for 
life because it is required for oxygen transport, respiration and 
activity of many enzymes. However, it is an extremely reactive 
metal and catalyzes oxidative changes in lipids, proteins and 
other cellular components (Smith et al., 1992). The metal 
chelating ability of the methanolic extracts was measured by 
the formation of ferrous ionferrozine complex. Ferrozine 
combines with ferrous ions forming a red coloured complex 
absorbs at 562n m (Yamaguchi et al., 2000). The chelating 
agents which forms σ bond with a metal are effective as 
secondary antioxidants which reduce the redox potential there 
by stabilizing the oxidized form of the metal ion (Duh et al., 
1999). Iron binding capacity of the methanolic extract of H. 
conferta at 50µg/ml was 67.52±0.03 μg/ml and showed it 
potent activity (Table 5). All the extracts of nine Malaysian 
vegetables of Curcuma domestica, Kaempferia galanga, Piper 
betel, Piper sarmentosum, Polygonum minus, Cosmos 
caudatus, Centella asiatica, Hydrocotyle bonariensis and 
Barringtonia racemosa were screened for their antioxidant 
properties (Sumazian et al., 2010). 
 

Conclusion 
 

The results confirmed that the methanolic whole plant extract 
of H. conferta has proton-donating ability and it could serve as 
free radical inhibitors or scavengers, acting probably as primary 
antioxidants. In the present study supports to the further 
pharmacological experiments could be carried out for the 
discovery of novel drug. 
 

REFERENCES 
 

Amarowicz, R., Pegg, R.B., Rahimi-Moghaddam, P., Barl, B. 
and Weil, J.A. 2004. Free-radical scavenging capacity and 
antioxidant activity of selected plant species from the 
Canadian prairies. Food Chem., 2004; 84(4):551– 562. 

Coruh, N., Celep, A.G.S. and Ozgokce, F. 2007. Antioxidant 
properties of Prangos ferulacea (L.) Lindl., Chaerophyllum 
macropodum Boiss. and Heracleum persicum Desf. from 
Apiaceae family used as food in Eastern Anatolia and their 
inhibitory effects on glutathione-Stransferase. Food 
Chemistry, 100, 1237- 1242. 

Dinis, T.C.P., Madeira, V.M.C. and Almeida, L.M. 1994. 
Action of phenolic derivatives (acetaminophen, salicylate 
and 5-amino salicylate) as inhibitors of membrane lipid 
peroxidation and as peroxyl radical scavengers. Archieves of 
Biochemistry and Biophysics, 315: 161-169. 

Dorman, H.J.D., Peltoketo, A., Hiltunen, R. and Tikkanen, M.J. 
2003. Characterisation of the antioxidant properties of 
deodourisation aqueous extracts from selected Lamiaceae 
Herbs. Food Chem., 83: 255-256. 

Duh, P.D. 1998. Antioxidant activity of burdock (Arctium 
lappa Linne.): Its scavenging effect on free-radical and 
active oxygen. J. Am. Oil Chem. Soc., 75: 455-461. 

Duh, P.D., Du, P.C. and Yen, G.C. 1999. Action of methanolic 
extract of mung beans hulls as inhibitors of lipid 
peroxidation and non-lipid oxidative damage. Food Chem. 
Toxicol., 1999; 37: 1055-1061. 

Gülçın, İ., Oktay, M., Kıreçcı, E. and Küfrevıoglu, Ö.İ. 2003. 
Screening of antioxidant and antimicrobial activities ofanise 
(Pimpinella anisum L.) seed extracts. Food Chemistry, 
2003; 83:371–382.\ 

Gülçin, İ.R., Elias, Gepdiremen, A. Chea, A. and Topal, F. 
2010. Antioxidant activity of bisbenzylisoquinoline 
alkaloids from Stephania rotunda: Cepharanthine and 
fangchinoline, J. Enzym. Inhib. Med. Chem. 2010; 25, 44-
53. 

Jayaprakasha, G.K., Jena, B.S., Negi, P.S. and Sakariah, K.K. 
Evaluation of antioxidant activities and antimutagenicity of 
turmeric oil – a by product from curcumin production. Z. 
Naturforsch. 2002; 57c: 828-835.  

Naik, G.H., Priyadarsini, K.I., Satav, J.G., Banavalikar, M.M., 
Sohoni, D.P., Biyani, M.K and Mohan, H. 2003. 
Comparative antioxidant activity of individual herbal 
components used in Ayurvedic medicine. Phytochem., 2, 
63: 97-104. 

Oyaizu, M. 1996. Studies on products of browning reactions: 
antioxidative activities of products of browning reaction 
prepared from glucosamine. Japanese Journal of Nutrition, 
44: 307-315. 

Re, R., Pellegrini, N.., Proteggente, A., Pannala, A., Yang, M. 
and Rice Evans, C. 1999. Antioxidant activity applying an 
improved ABTS radical cation decolorization assay. Free 
Radic. Biol. Med., 26: 231‐1237.  

Riddhi, M., Patel and Jasrai, Y.T. 2015. Antioxidant activity 
screening of some common Indian Apiaceae family spice 
plants. CIBTech Journal of Pharmaceutical Sciences, 4 
(1):43-50. 

Shimada, K., Fujikawa, K., Yahara, K. and Nakamura, T. 1992. 
Antioxidative properties of xanthan on the autioxidation of 
soybean oil in cyclodextrin emulsion. J. Agric. Food Chem., 
40: 945‐948.  

Singh, S., Sharma, S.K. and Singh, L.  2013. A Review on 
medicinal plants having Antioxidant Potential. Indian 
Journal of Research in Pharmacy and Biotechnology,  
1(3):404-409. 

Smirnoff, N. and Cumbes, Q.J. 1989. Hydroxyl radical 
scavenging activity of compatible solutes. Phytochem. 28: 
1057-1060.  

Smith, C., Halliwell, B. and Aruoma, O.I. 1992. Protection by 
albumin against the pro-oxidation action of phenolic dietary 
components. Food Chem. Toxicol., 30: 483-489. 

Sumazian, Y., Ahmad, S., Mansor, H. and Mahmood, M. 2010. 
Antioxidant activities, flavonoids, ascorbic acid and 
phenolic contents of Malaysian vegetables. Journal of 
Medicinal Plants Research, 4(10):881-890. 

Yamaguchi, F., Ariga, T., Yoshimara, Y. and Naxazawa, H. 
2000. Antioxidant and antiglycation of carcinol from 
Garcinia indica fruit rind. J. Agri. Food Chem., 48: 180-
185. 

Yildirim, A., Mavi, A., Oktay, M., Kara, A.A., Algur, O.F. and 
Bilaloglu, V. 2000. Comparison of antioxidant and 
antimicrobial activities of tilia (Tilia arentea Desf. Ex. 
D.C.) sage (Salvia triloba L.) and black tea (Camellia 
sinensis L.) extracts. J. Agr. Food Chem., 48(10): 5030- 
5034. 

******* 

International Journal of Recent Advances in Multidisciplinary Research                                                                                 1104 


