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  Abstract 

In this study the antioxidant activity of the plant Costus pictus is evaluated for the first time. It is a newly 
introduced plant from Mexico, commonly known as ‘Spiral ginger’. In India, it is grown in gardens, especially 
in Kerala, where the fresh leaves are eaten raw by diabetic people. The antioxidant activities of leaves and 
rhizomes in methanol, aqueous, ethanol & ethyl acetate extracts are assessed using different models like DPPH, 
β-carotene, Deoxy ribose, superoxide anion, reducing power & metal chelating assay at different concentrations. 
Total phenolic content is assessed by the Folin-Ciocalteau assay. Leaves and rhizomes of C. pictus show good 
antioxidant activity of about 89.5% and 90.0% when compared with standard BHT (85%) at a concentration of 
400µg/ml. Results obtained reveal that methanolic extracts of both leaves and rhizomes of C. pictus possess 
higher antioxidant activity when compared with other extracts. Thus, this study suggests that C. pictus plant can 
be used as a potent source of natural antioxidants. 
 
Keywords: Costus pictus, Free radical, Antioxidant activity, DPPH, β-carotene, Phenolic content. 

  
  

INTRODUCTION INTRODUCTION 
 Free radicals have significant role in the causation of 
several diseases such as diabetes, cirrhosis, cancer, and 
cardiovascular diseases (Hertog et al., 1993). 
Antioxidants are compounds that protect cells against 
the damaging effects of reactive oxygen species, such 
as singlet oxygen, super oxide, peroxyl radicals, 
hydroxyl radicals and   peroxynitrite which results in 
oxidative stress leading to cellular damage. Thus, 
compounds or antioxidants that can scavenge free 
radicals have vital role in the improvement of these 
diseased conditions (Wilson, 1988). 
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the damaging effects of reactive oxygen species, such 
as singlet oxygen, super oxide, peroxyl radicals, 
hydroxyl radicals and   peroxynitrite which results in 
oxidative stress leading to cellular damage. Thus, 
compounds or antioxidants that can scavenge free 
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diseased conditions (Wilson, 1988). 
  
Free radicals generated in the body can be removed by 
body’s own natural antioxidant defenses e.g. 
glutathione, catalase etc. However, endogenous 
antioxidant defenses are not completely efficient. 
Therefore, dietary antioxidants are required to lessen 
the overall effect of antioxidant stress due to excessive 
free radicals occurring in our system (Madsen and 
Bertelsen, 1995). Significant antioxidant properties 

have been recorded with phytochemicals that are 
necessary for the reduction in the occurrences of many 
diseases (Anderson et al., 2001). The efficacy of a plant 
extract as an antioxidant is best evaluated based on 
results obtained by commonly accepted assays, taking 
into account different oxidative conditions, system 
compositions and antioxidant mechanisms (Frankel and 
Meyer, 2000; Prior et al., 2005). Plants contains a   
wide variety of free radical scavenging molecules such 
as phenols, flavonoids, vitamins, terpenoids that are 
rich in antioxidant activity (Cai et al., 2003). Many 
dietary polyphenolic constituents derived from plants 
are more effective antioxidants in vitro than vitamins E 
or C, and thus might contribute significantly to 
protective effects in vivo (Rice-Evans et al., 1997). Free radicals generated in the body can be removed by 
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dietary polyphenolic constituents derived from plants 
are more effective antioxidants in vitro than vitamins E 
or C, and thus might contribute significantly to 
protective effects in vivo (Rice-Evans et al., 1997). 
  
However, the use of natural antioxidants is limited by a 
lack of knowledge about their molecular composition, 
amount of active ingredients in the source material and 
the availability of relevant toxicity data (Shahidi et al., 
1994). Natural antioxidants tend to be safer and they 
also possess antiviral, anti-inflammatory, anti-cancer, 
anti-tumour and hepatoprotective properties (Lim and 
Murtijaya, 2007). Therefore, the evaluation of 
antioxidant activity of various plant extracts is 
considered as an important step in the identification of 
their ability to scavenge the free radicals. 
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Zingiberaceae family plants are well known for their 
antioxidant activity. Diverse biological properties like 
antidiabetic, anti-inflammatory, antitumour, 
antihepatotoxic and antidepressant have been reported 
from rhizomes of these plants (Stoilova et al., 2007; 
Keawpradub et al., 2005). The plant C. pictus D.Don 
commonly known as ‘Spiral ginger’ is a member of this 
family and is a newly introduced plant that originated 
in Mexico (Merina, 2004). In India it is grown in 
gardens, specially in Kerala, where the fresh raw leaves 
are eaten by diabetic people. It is turning out to be a 
munching dietary supplement for diabetics, as it is 
thought to lower raised blood sugar level considerably. 
In vivo studies by our group revealed that this plant has 
antidiabetic effect in diabetic rats (Unpublished data). 
 
Antioxidants play an important role in the alleviation of 
diabetes due to oxidative stress (Dhanabal, 2005). 
Hence, an ideal antidiabetic plant should have good 
antioxidant properties. The aim of the present study is 
to evaluate the antioxidant activity of different extracts 
of the leaves and rhizomes of C. pictus. 

MATERIALS AND METHODS 

Plant material 
C. pictus leaves and rhizomes were collected from 
Kerala Agricutural University, Mannuthy, and species 
were identified by U. Divakar, Technical officer, 
Kerala Agricultural University, Mannuthy. A voucher 
specimen was submitted in VIT University herbal 
garden.  

Extraction 
Leaves and rhizomes of the plant were dried in shade 
for one week, powdered and extracted with different 
solvents like methanol, ethyl acetate, ethanol and water 
using cold extraction in shaker for 24h at room 
temperature. Extracts were evaporated under reduced 
pressure and the final residue was lyophilized to obtain 
powdered material which was then used for the 
assessment of antioxidant activity.  

Evaluation of antioxidant activity 

DPPH free radical scavenging assay 

The radical scavenging activity was determined as 
described by Mensor et al. (2001). Briefly, 1ml of 
0.3mM alcoholic solution of DPPH was added to 2.5ml 
of the samples extracted with solvents like methanol, 
ethanol, ethyl acetate and water at different 
concentrations (100µg/ml, 200µg/ml & 400µg/ml, 
respectively). The samples were kept in the dark for 30 
min after which the optical density was measured at 

518nm. The radical scavenging activity was determined 
by the following formula: 
 
AA% = 100-{[(Abs. sample - Abs. empty sample)] x 100/ Abs. control}, 
 
where empty samples = 1ml methanol + 2.5ml from 
various concentrations of the plant extracts, control 
sample = 1ml of 0.3mM DPPH + 2.5ml methanol. The 
optical density of the samples, control and the empty 
samples were measured against methanol as blank. The 
synthetic antioxidant Butylated Hydroxy Toluene (BHT) 
was used as positive control.  

β- Carotene Linoleic acid assay 

β-carotene linoleic acid assay was carried out as 
described by Miller (1971). A solution of β-carotene 
was prepared by dissolving 2mg of β-carotene in 10ml 
CHCl3.  This 2ml of solution was pipetted into 100ml 
round bottomed flask after CHCl3 was removed under 
vacuum. Purified linoleic acid (40mg), 400mg of tween 
40 emulsifier and 100ml of aerated distilled water were 
added and vigorously shaken. Aliquots (4.8ml) of this 
emulsion were added to test tubes containing 100µl of 
different extracts. BHT was used for comparison. As 
soon as the emulsion was added to each tube, zero time 
absorbance was measured on UV-VIS 
spectrophotometer at 470nm. A solution with 100µl of 
solvent in the place of extract and 4.8ml of the above 
emulsion was used as negative control. The tubes were 
then placed in water bath at 50˚C and the measurement 
of absorbance was continued until the colour of the β-
carotene disappeared. 
 
Absorbance   =   β- carotene   content after 2h assay 
                                Initial β- carotene content  

Deoxy ribose assay 

Hydroxyl radical is the most reactive among Reactive 
Oxygen Species (ROS) and it bears the shortest half-
life compared with other ROS. Among the oxygen 
radicals, hydroxyl radical is the most reactive and 
induces severe damage to adjacent biomolecules 
(Sakanaka et al., 2005). 
 
The sugar deoxyribose on exposure to hydroxyl 
radicals, generated by the Fenton reaction model 
system, degrades into fragments and generates a pink 
chromogen on heating with TBA at low pH. The 
hydroxyl radical scavenging activity was measured by 
the deoxyribose method (Halliwell et al., 1987). The 
reaction mixture containing 400µL of the extract of 
different concentration (100µg/ml, 200µg/ml & 
400µg/ml),deoxyribose (3.75mM), H2O2 (1mM), 
potassium phosphate buffer (20mM, pH 7.4), FeCl3 
(0.1mM), EDTA (0.1mM) and ascorbic acid (0.1mM), 
was incubated in a water bath at 37± 0.5˚C for 1h. The 
extent of deoxyribose degradation was measured by the 
TBA method (Okhawa et al., 1979). To the mixture, 
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1ml of TBA (1%) and 1ml of TCA (2.8% w/v) were 
added and heated in a water bath at 100˚C for 20min. 
The absorbance of the resulting mixture was measured 
spectrophotometrically at 532nm. All the analyses were 
done in triplicates and average values were taken. 
Inhibition (I %) of deoxyribose degradation in per cent 
was calculated by the formula 
            I % = (A0 – A1/A 0) x 100, 
where A0   is the absorbance of the control reaction 
(without test compound) and A1 is the   absorbance of 
the test compound.  

Reducing power 

The reducing power was quantified by the method 
described by Yen and Chen (1995) with minor 
modifications. Reaction mixture, containing test 
samples at different concentrations (10-100µl) in 
phosphate buffer (0.2M, pH 6.6), was incubated with 
potassium ferricyanide (1%, w/v) at 50οC for 20min. 
The reaction was terminated by the addition of TCA 
solution (10%, w/v) and the mixture was centrifuged at 
3000 rpm for 20min. The supernatant was mixed with 
distilled water and ferric chloride (0.1%, w/v) solution 
and the absorbance was measured at 700nm. Increased 
absorbance of the reaction mixture indicated increased 
reducing power.  

Metal chelating activity 

The chelating effect of ferrous ions by C. pictus 
extracts was estimated by the method of Dinis et al., 
(1994). Briefly, 200µl of different concentrations of the 
extracts (100µg/ml, 200µg/ml & 400µg/ml) and 740µl 
methanol were added into 20µl of 2mM FeCl2. The 
reaction was initiated by the addition of 40µl of 5mM 
ferrozine into the mixture, which was then shaken 
vigorously and left standing at ambient temperature for 
10min. The absorbance of the reaction mixture was 
measured at 562nm. Three replicates were made for 
each test sample. The ratio of inhibition of ferrozine-
Fe2+ complex formation was calculated as follows: 
 
%inhibition = [(absorbance of control - absorbance of test 
sample)/ absorbance of control] x 100  

Superoxide anion scavenging activity 

The super oxide scavenging ability was assessed 
according to the method Nishikimi et al. (1972) with 
slight modifications. The reaction mixture contained 
NBT (0.1mM) and NADH (0.1mM) with plant extracts 
of different concentration (100µg/ml, 200µg/ml & 
400µg/ml) to be assayed in a total volume of 1ml of 
Tris–HCl buffer (0.02M, pH 8.3). The reaction was 
started by adding PMS (10mM) to the mixture, and 
change in the absorbance was recorded at 560nm every 
30s for 2min. The percent inhibition was calculated 
against a control without test sample. The inhibition 
ratio (%) was calculated as follows: 

  
%inhibition = [(rate of control - rate of test sample)/rate of 
control] X 100.  

Total phenolics 

The content of the total phenolic in plant extract was 
determined by Folin Ciocalteu method (Folin and 
Ciocalteu 1927). For the preparation of the calibration 
curve, 1ml aliquot of 0.024, 0.075, 0.105 and 0.3mg/ml 
ethanolic gallic acid solution was mixed with 5ml 
Folin-Ciocalteu reagent (diluted 10 fold) and 4ml 
sodium carbonate (75g/l). The absorbance at 765nm 
was measured after 1h at 20˚C and the calibration curve 
was drawn. To the same reagent (Folin-Ciocalteu 
reagent & sodium carbonate) 1ml methanolic plant 
extract (10g/l) was mixed as described above and after 
1h the absorbance was measured. All determinations 
were performed in triplicates. Total phenolic content in 
plant methanolic extracts in Gallic Acid Equivalents 
(GAE) was measured by the formula: 
 
                               C = c.V/m 
 
Where, C-total content of phenolic compounds, mg/g of 
plant extract, in GAE; c-the concentration of gallic acid 
deduced from the calibration curve, mg/ml; V-the 
volume of extract, ml; m- the dry weight of the plant 
material.  

RESULTS AND DISCUSSION 

DPPH radical scavenging activity 
Unlike other free radicals such as the hydroxyl radical 
and superoxide anion, DPPH has the advantage of 
being unaffected by certain side reactions, such as 
metal ion chelation and enzyme inhibition (Amarowicz 
et al., 2004). A freshly prepared DPPH solution 
exhibits a deep purple colour with absorption maximum 
at 517nm. The purple colour generally fades or 
disappears when an antioxidant is present in the 
medium. Thus, antioxidant molecules can quench 
DPPH free radicals (i.e., by providing hydrogen atoms 
or by electron donation, conceivably via a free-radical 
attack on the DPPH molecule) and convert them to a 
colourless (i.e., 2, 2-diphenyl-1-hydrazine, or a 
substituted analogous hydrazine), resulting in a 
decrease in absorbance at 517nm. Hence, the more 
rapidly the absorbance decreases, the more potent the 
antioxidant activity of the extract. This test is a 
commonly employed assay in antioxidant studies of 
specific compounds or extracts across a short time scale. 
The principle advantage of DPPH is that its reduction 
can be measured directly in the reaction medium by a 
continuous spectrophotometric assay. DPPH assay is 
known to give reliable information concerning the 
antioxidant ability of the tested compounds. 
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The four extracts of leaf and rhizome of C. pictus show 
free radical scavenging property at all the three 
concentrations studied. DPPH can be used in 
determining radical scavenging activity as it forms a 
stable molecule on accepting an electron or hydrogen 
atom (Jun et al., 2004). There was a reduction in the 
concentration of DPPH due to the scavenging ability of 
extract of C. pictus leaf and rhizome. The results 
obtained are shown in Fig.1. Plant methanolic extracts 
show satisfactory effect in inhibiting DPPH. At a 
concentration of 400µg/ml, the scavenging effects of 
four extracts of leaves on the DPPH radical increased in 
the order: Ethanol extract (64%) <Ethyl acetate extract 
(64.2%) <Aqueous extract (78.2%) <Methanolic 
extract (89.5%). In the case of rhizome, the scavenging 
effect is in the order: Ethanolic extract (66%) <Ethyl 
acetate extract (66.3%) <Aqueous (76.1%) 
<Methanolic extract (90%) at a concentration of 
400µg/ml. The results show that among the solvent 
extracts analyzed for DPPH scavenging activity, 
methanolic extract of both leaves and rhizome show 
higher radical inhibition activity which is comparable 
with that of standard BHT (85%) at 400µg/ml. 
 

 
 
Figure 1: Scavenging effects of extracts of C. pictus leaf and 
rhizome on DPPH radical.  1: BHT 2: Methanolic rhizome 3: 
Methanolic leaf 4: Aqueous rhizome 5: Aqueous leaf  6: Ethanolic 
rhizome 7: Ethanolic leaf 8; Ethyl acetate rhizome 9: Ethyl acetate 
leaf. 

β-carotene bleaching assay 
β-carotene shows strong biological activity and is a 
physiologically important compound. The β-carotene 
bleaching test is a convenient test used to measure the 
ability of a compound or a mixture to inhibit the 
oxidation of β-carotene. 
 
In the β-carotene bleaching assay, linoleic acid 
produces hydroperoxides as free radicals during 

incubation at 50°C. The presence of antioxidants in the 
extract minimizes the oxidation of β-carotene by hydro 
peroxides. Hydroperoxides formed in this system are 
neutralized by the antioxidants from the extracts. Thus, 
the degradation rate of β-carotene depends on the 
antioxidant activity of the extracts. The presence of 
antioxidant extracts can hinder the extent of β-carotene 
bleaching by acting on the lipid free radicals formed in 
the system (Jayaprakasha et al., 2001; Suja et al., 2005). 
 

 
 
Figure 2: Reduction in absorbance by β- carotene-linoleate method 
affected by the extracts of C. pictus leaf and rhizome  
 
β-carotene in the system undergoes rapid discoloration 
in the absence of antioxidants and vice versa in its 
presence. The linoleic acid free radical formed by the 
abstraction of a hydrogen atom from one of its diallylic 
methylene groups attacks the highly unsaturated β-
carotene molecules. The compound loses its 
chromophore as β-carotene molecules lose their double 
bond by oxidation, and the loss in orange colour 
intensity is measured spectrophotometrically (Singh et 
al., 2002). The antioxidant activity of plant extracts and 
BHT was measured by β-carotene which is represented 
in Fig 2. The decrease in the absorbance of various 
organic solvent extracts tested using the β-carotene 
bleaching method decreases in the order: 
BHT>Methanol rhizome>Methanol leaf> Aqueous 
rhizome>Aqueous leaf >Ethanol rhizome >Ethyl 
acetate rhizome> Ethanol leaf >Ethyl acetate 
leaf>Ethanol leaf. The methanolic extract of C. pictus 
rhizome shows greater inhibitory effect than that of leaf 
at a concentration of 400µg/ml.  

Deoxyribose assay 
Highly reactive ·OH radicals are responsible for the 
oxidative damage of DNA, lipids and proteins (Spencer 
et al., 1994). Formation of a highly reactive tissue-
damaging species like hydroxyl radical is caused by the 
interaction of iron ions with hydrogen peroxide in 
biological systems (McCord and Day 1978, Halliwell 
1978). The hydroxyl scavenging activity of plant 
extracts by deoxyribose assay is represented in Fig.3. 
The rhizome and leaf extract exhibited hydroxyl 
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scavenging effects. At a concentration of 400µg/ml, the 
methanolic extract of rhizome and leaf shows 
maximum inhibitory effect of about 86% and 84%, 
respectively which was compararable with that of BHT 
(86%). Radical scavenging activities of rhizome 
extracts in the decreasing order: Methanol (86%) 
>Aqueous (79%)>Ethyl acetate (64.3%) >Ethanol 
(60.2%). Leaf extracts show scavenging effect in the 
decreasing order: Methanol extract (84%)>Aqueous 
extract (76.1%)>Ethyl acetate extract (72.1%)>Ethanol 
extract (70.3%). These results show that methanolic 
extracts of leaves and rhizome of C. pictus can act as 
effective antioxidants by reacting with free radicals. 
 

 
 
Figure 3: Inhibition of the radical degradation of Deoxy ribose by 
extracts of C. pictus leaf and rhizome. 1: BHT 2: Methanolic rhizome 
3: Methanolic leaf 4: Aqueous rhizome 5: Aqueous leaf   6: Ethanolic 
rhizome 7: Ethanolic leaf 8: Ethyl acetate rhizome 9: Ethyl acetate 
leaf 
 

 
 
Figure 4: Reducing power of extracts from leaves and rhizome of C. 
pictus  

Reducing power assay 
The reducing capacity of a compound Fe3+/ferricyanide 
complex to the ferrous form may serve as a significant 
indicator of its antioxidant capacity (Yildirim et al., 
2000, Meir et al., 1995).The existence of reductones 
are the key of the reducing power, which exhibit their 
antioxidant activities through the action of breaking the 
free radical chain by donating a hydrogen atom (Xing 
et al., 2005). The reduction of the Fe3+/ferricyanide 
complex to the ferrous form occurs due to the presence 
of reductants in the solution. Absorbance of Fe2+ can be 

observed by measuring the O.D values at 700nm (Zou 
et al., 2004). As shown in Fig. 4, the reducing power of 
extracts increased with increase in concentration. At the 
concentration of 400µg/ml the reducing power of leaf 
was in the decreasing order: Aqueous extract (1.21) 
>Methanolic extract (1.07) >Ethyl acetate extract (0.97) 
>Ethanolic extract (0.88). In the case of rhizome the 
reducing power was in the decreasing order: Methanol 
extract (1.24) >Ethyl acetate extract (1.15) >Aqueous 
extract (0.94) >Ethanolic extract (0.74). Comparing the 
results of both leaf and rhizome, the reducing power 
obtained did not have any remarkable difference. 
 

 
Figure 5: Metal chelating ability of extracts from leaves and 
rhizomes of C. pictus . 1: Methanolic rhizome 2: Methanolic leaf 3: 
Aqueous rhizome 4: Aqueous leaf 5: Ethanolic rhizome 6: Ethanolic 
leaf 7: Ethyl acetate rhizome 8: Ethyl acetate leaf 

Metal chelating activity 
Antioxidants inhibit interaction between metal and lipid 
through formation of insoluble metal complexes with 
ferrous ion (Hsu et al., 2003). The iron-chelating 
capacity test measures the ability of antioxidants to 
compete with ferrozine in chelating ferrous ion 
(Elmastas et al., 2006). 
 
Fig.5 shows the metal chelating effect of different 
extracts of C. pictus leaf and rhizome. Ferrozine can 
quantitatively form complexes with Fe2+. In the 
presence of samples possessing chelating activity, the 
formation of complexes is decreased. Therefore, 
measurement of the rate of color reduction helps to 
estimate the chelating activity of the samples (Chua et 
al., 2008). As shown in Fig.5, chelating capacity of the 
extracts increased with increase in concentration. The 
order of metal chelating effect of extracts of rhizome 
are: Methanolic extract (74.6%) > Aqueous extract 
(70.4%) >Ethyl acetate extract (58.9%) > Ethanolic 
extract (52.2%).  Chelating effect of extracts of leaf are: 
Methanolic extract (69.4%) > Aqueous extract (68.2%) 
> Ethyl acetate extract (64.5%) > Ethanolic extract 
(60.6%). Among the four extracts of rhizome and leaf, 
methanolic extracts show higher chelating activity. 
Lower chelating activity was observed for ethanolic 
extract of both rhizome and leaf.  
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Superoxide anion activity 
Numerous biological reactions generate superoxide 
radical which is a highly toxic species. Although they 
cannot directly initiate lipid oxidation, superoxide 
radical anions are potential precursors of highly 
reactive species such as hydroxyl radical and thus the 
study of the scavenging of this radical is important. 
Superoxide radicals were generated in a PMS-NADH 
system and assayed by the reduction of NBT (Kanatt et 
al., 2007). 
 

 
Figure 6: Super oxide radical scavenging activity of extracts of 
leaves and rhizomes of C. pictus measured using NBT assay. 1: 
Methanolic rhizome 2: Methanolic leaf 3: Aqueous rhizome 4: 
Aqueous leaf     5: Ethanolic rhizome 6:  Ethanolic leaf 7:  Ethyl 
acetate rhizome 8: Ethyl acetate leaf  
 
Results of superoxide anion scavenging activities of C. 
pictus leaf and rhizome measured by the PMS–NADH 
superoxide generating system are shown in Fig.6. Super 
oxide anion plays an important role in the formation of 
reactive oxygen species (ROS) such as hydrogen 
peroxide, hydroxyl radical, and singlet oxygen, which 
induce oxidative damage in lipids, proteins and DNA 
(Pietta 2000; Halliwell et al.,1989).The extracts 
demonstrate a dose-response inhibition of the 
superoxide anion radicals. The methanolic and aqueous 
extracts of C. pictus exhibit good superoxide anion 
radical scavenging activity at higher concentrations. 
The % inhibition of superoxide generation by 
Methanolic extract of C. pictus rhizome and leaf was 
found to be 76.6% and 74.8%, at a higher concentration 
of 400µg/ml. On the other hand, at the same 
concentration, Aqueous extract of rhizome and leaf 
exhibits 68.2% and 62.1% of superoxide anion 
scavenging activity, respectively. Ethanolic extract of 
rhizome and leaf shows 56.4% and 50.1% of inhibition, 
whereas Ethyl acetate extract of rhizome and leaf 
shows 48.1% and 54.8%, respectively. Among the four 
tested extracts of rhizome and leaf for superoxide anion 
scavenging activity, higher activity was shown by 
methanolic extracts when compared with other extracts. 
 

Rhizome shows comparatively higher superoxide anion 
activity than leaf in all the four extracts.  

Phenolic content 
Phenols, flavonoids and lignin precursors are 
considered to be beneficial antioxidants as they exhibit 
scavenging activity of harmful active oxygen species 
(Sakihama et al., 2002).The content of phenolic 
compounds of methanolic extracts, was determined 
from regression equation of calibration curve (y = 
0.396x - 0.676, R2 = 0 .963) and expressed in Gallic 
Acid Equivalents (GAE). The total phenolic content 
was 4.77mg/g of plant extract in C. pictus rhizome and 
4.693mg/g in leaf. The antioxidant property of this 
plant may be due to the presence of phenolic substances. 
 
The present study reveals that the leaf and rhizome of C. 
pictus exhibits satisfactory scavenging effect in all the 
radical scavenging assays. This is the first report on the 
antioxidant property of this plant. The results obtained 
by these methods provide some insight into the 
important factors responsible for the antioxidant 
potential and the mechanism of action. There was no 
significant difference observed in the antioxidant 
activity between rhizomes and leaves. However, 
methanolic extract of both leaves and rhizome possess 
good antioxidant activity. Further studies on isolating 
and characterizing the antioxidant substances and their 
potential as antidiabetic agents are in progress. 
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