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This paper has reported the preliminary phytochemical screening, HPTLC analysis of phytocompounds 
and in vitro antioxidant activities of ethanol extract of Eugenia singampattiana leaves. This is the first 
report on the antioxidant activity of this plant. The preliminary phytochemical analysis showed the 
presence of alkaloids, coumarin, catechin, steroids, flavonoids, saponins, phenols, glycosides and 
terpenoids. HPTLC analysis also confirmed the presence of alkaloids, steroids, flavonoids, saponins, 
phenols, glycosides and terpenoids. The antioxidant activities of the leaves in ethanol extract are assessed 
using different models like DPPH, superoxide radical, hydroxyl radical and ABTS+ cation radical and 
reducing power at different concentrations. The ethanol extract at 800µg/ml showed maximum scavenging 
activity. Results obtained revealed that, ethanol extract of leaves of E. singampattiana possess high 
antioxidant activity. Thus this study suggests that, E. singampattiana plant can be used as a potent source 
of natural antioxidant. 
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INTRODUCTION 
 

In recent years, much attention has been devoted to 
natural antioxidant and their association with health benefits 
(Arnous et al., 2001). Plants are potential sources of natural 
antioxidants. It produces various antioxidative compounds to 
counteract reactive oxygen species (ROS) in order to survive (Lu 
and Foo, 1995). ROS, which include free radicals such as 
superoxide anion radicals (O2

-), hydroxyl radicals (OH) and non 
free-radical species such as H2O2 and singlet oxygen (O2), are 
various forms of activated oxygen. ROS mediated oxidative 
damage to macromolecules namely lipids, proteins and DNA have 
been implicated in the pathogenecity of major diseases such as 
cancer, rheumatoid arthritis, postischemic reperfusion injury, 
degeneration process of aging, myocardial infarction, 
cardiovascular disease etc (Mohammad, 2002). The antioxidant 
enzymes and free radical scavengers may provide a defensive 
mechanism against the deleterious actions of ROS. Free radicals 
generated in the body can be removed by body’s own natural 
antioxidant defense eg. 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 (Madsens and Bertelsen, 1995). Significant 
antioxidant properties have been recorded with phytochemicals that 
are necessary for the reduction in the occurrence of many diseases 
(Anderson et al., 2001). Natural antioxidants tend to be safer and 
they also possess antiviral, antiinflammatory, anticancer, antitumor 
and hepatoprotective properties (Li 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. The plant Eugenia 
singampattiana Bedd commonly known as “Kattukorandi” is a 
member of Myrtaceae family. The paste prepared from the leaf of 
E. singampattiana is given for asthma and giddiness. Paste 
prepared from equal quantity of leaves and flowers is consumed by 
Kanikkar tribals to cure body pain and throat pain. Paste prepared 
from equal quantity of leaves, flowers and tender fruits are 
consumed by the kanikkars to relief from leg sores and rheumatism. 
Paste prepared from equal quantity of stems, leaves and flowers is 
consumed with palm sugar to get relief from gastric                 
complaints (Viswanathan et al., 2006).    The ethanol   extract  of E.  
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singampattiana leaf has been reported for its antitumor activity 
(Kala et al., 2011). The aim of the present study is to evaluate the 
antioxidant capacity of ethanol extract of E. singampattiana leaf. 
Plant extracts were tested for phytochemical screening, HPTLC 
analysis and different free radical scavenging activities including 
the 1,1-diphenyl picryl hydrazyl (DPPH), superoxide radical, 
ABTS+ cation radical, hydroxyl radical and their reducing power 
capacity. 
 
MATERIALS AND METHODS 
 

Plant material and preparation of plant extract 
 The leaves of E. singampattiana were collected from 
Karaiyar, Agasthiarmalai Biosphere Reserve, Western Ghats, 
Tamil Nadu. The leaf samples were air dried and powdered. 
Required quantity of powder was weighed and transferred to 
stoppered flask and treated with the ethanol until the powder is 
fully immersed. The flask was shaken every hour for the first 6 
hours and then it was kept aside and again shaken after 24 hours. 
This process was repeated for 3 days and then the extract was 
filtered. The extract was collected and evaporated to dryness by 
using a vacuum distillation unit. The final residue thus obtained 
was then subjected to HPTLC analysis and assessment of 
antioxidant activity. The ethanol extract was subjected to 
qualitative test for the identification of various phytochemical 
constituents as per standard procedures (Brindha et al., 1981; Lala, 
1993). 
 
HPTLC analysis for phytocompounds 
 Test solution 2µl and 4 µl of standard solution was 
loaded as 6mm band length in the 4x10 silica gel 60F254 HPTLC 
plate using Hamilton syringe and Camag Linomat 5 instrument. 
Mobile phase was chloroform-methanol (9.9:0.1) for alkaloid, 
ethyl acetate- butanone- formic acid- water (5:3:1:1) for flavonoid, 
ethyl acetate-methanol-ethanol-water (8:1:1:1:0.4:0.8) for 
glycosides, chloroform-methanol-water (9:1:0:1) for saponin, ethyl 
acetate-methanol-acetic acid-water (10:2.2:1.1:2.6) for steroid and 
n-hexane-ethyl acetate (1:1) for terpenoid were used. The plate 
was kept in photo-documentation chamber (CAMAG 
REPROSTAR 3) and captured the images at white light, UV 
254nm and UV366nm. Finally, the plate was fixed in a scanner 
stage and scanning was done at 254nm for alkaloid, flavonoid, 
366nm for glycosides, terpenoids 500nm for saponin and steroid. 
The peak table, peak display  and peak densitogram were noted. 
 
Analyses of antioxidants 
DPPH radical scavenging activity 
 The DPPH is a stable free radical and is widely used to 
assess the radical scavenging activity of antioxidant component. 
This method is based on the reduction of DPPH in methanol 
solution in the presence of a hydrogen donating antioxidant due to 
the formation of the nonradical form DPPH-H Blois, 1958 The 
free radical scavenging activity of all the extracts was evaluated by 
1, 1-diphenyl-2-picryl-hydrazyl (DPPH) according to the 

previously reported method Blois (1958) Briefly, an 0.1mm 
solution of DPPH in methanol was prepared, and 1ml of this 
solution was added to 3 ml of the solution of all extracts in 
methanol at different concentration (50, 100, 200, 400, 800 
μg/ml).The mixtures were shaken vigorously and allowed to stand 
at room temperature for 30 minutes. Then the absorbances were 
measured at 517 nm using a UV-VIS spectrophotometer (Genesys 
10UV: Thermo electron corporation).Ascorbic acid was used as 
the reference. Lower absorbance values of reaction mixture 
indicate higher free radical scavenging activity. The capability to 
scavenging the DPPH radical was calculated by using the 
following formula. 

DPPH scavenging effect (% inhibition)=  
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Where, A0 is the absorbance of the control reaction, and A1 is the 
absorbance in presence of all of the extract samples and reference. 
All the tests were performed in triplicates and the results were 
averaged. 
 
Superoxide radical scavenging activity 
 Superoxide anion scavenging activity was measured 
according to the method of Robak and Gryglewski (1988) with 
some modifications. All the solutions were prepared in 100mM 
phosphate buffer (pH 7.4)1ml of reduced Nicotinamide adenine 
dinucleotide (NADH, 468 µm) 3ml of plant extract of different 
concentration (50, 100, 200, 400, 800 μg/ml) were mixed. The 
reaction was initiated by adding 100ml of phenanzine 
methosulphate (PMS,60µm).the reaction mixture was incubated at 
25oC for 5 min, followed by measurement of absorbance at 
560nm.the percentage inhibition was calculated by using the  
following equation 

Superoxide radical scavenging activity =  
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Where, A0 is the absorbance of the control reaction, and A1 is the 
absorbance in presence of all of the extract samples and reference. 
All the test were performed in triplicates and the results were 
averaged 
 
Antioxidant Activity by Radical Cation (ABTS. +) 
 ABTS assay was based on the slightly modified method 
of Re et al. (1999). ABTS radical cation (ABTS.+) was produced 
by reacting 7mM ABTS solution with 2.45 mM potassium 
persulphate and allowing the mixture to stand in the dark at room 
temperature for 12-16 h before use . The ABTS.+ solution was 
diluted with ethanol to an absorbance of 0.70+0.02 at 734 nm. 
After addition of 100μL of sample or trolox standard to 3.9 mL of 
diluted ABTS.+ solution ,absorbance was measured at 734 nm by 
Genesis 10s UV-VIS (Thermo scientific) exactly after 6 minutes. 
Results were expressed as trolox equivalent antioxidant capacity 
(TEAC).   
 
           ABTS radical cation activity =   
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Where, A0 is the absorbance of the control reaction, and A1 is the 
absorbance in presence of all of the extract samples and reference. 
All the tests were performed in triplicates and the results were 
averaged. 
 
Hydroxyl Radical Scavenging activity 
 The scavenging capacity for hydroxyl radical was 
measured according to the modified method of Halliwell et al. 
(1987). Stock solutions of EDTA (1mM), FeCl3 (10mM), 
Ascorbic Acid (1mM), H2O2 (10mM) and Deoxyribose (10 mM), 
were prepared in distilled deionized water. 
 The assay was performed by adding 0.1ml EDTA , 
0.01ml of FeCl3,0.1ml H2O2, 0.36ml of deoxyribose, 1.0ml of the 
extract of different concentration (50, 100, 200, 400, 800 μg/ml) 
dissolved in distilled water,0.33ml of phosphate buffer (50mM , 
pH 7.9), 0.1ml of ascorbic acid in sequence . The mixture was then 
incubated at 370c for 1 hour.   1 A 1.0ml portion of the incubated 
mixture was mixed with 1.0ml of 10%TCA 1.0ml of 0.5% TBA 
(in 0.025M NaOH containing 0.025% BHA) to develop the pink 
chromogen measured at 532nm. The hydroxyl radical scavenging 
activity of the extract is reported as % inhibition of deoxyribose 
degradation is calculated by using the following equation 

Hydroxyl radical scavenging activity =  













  1001

Ao
AAo

 
Where, A0 is the absorbance of the control reaction, and A1 is the 
absorbance in presence of all of the extract samples and  reference. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All the tests were performed in triplicates and the results were 
averaged. 
 
Reducing Power  
 The reducing power of the extract was determined by the 
method of Singh et al, (2009). 1.0ml of solution containing 50, 
100, 200, 400, 800 μg/ml of extract was mixed with sodium 
phosphate buffer (5.0 ml, 0.2 M, pH6.6) and potassium 
ferricyanide (5.0ml, 1.0%): The mixture was incubated at 50oC for 
20 minutes. Then 5ml of 10% trichloroacetic acid was added and 
centrifuged at 980gm (10 minutes at 5oC) in a refrigerator 
centrifuge. The upper layer of the solution (5.0 ml) was diluted 
with 5.0ml of distilled water and ferric chloride and absorbance 
read at 700nm. The experiment was performed thrice and results 
were averaged. 
 
RESULTS AND DISCUSSION 
 

Phytochemical and HPTLC analysis 
 The phytochemical analysis of ethanol extract of E. 
singampattiana leaf showed the presence of alkaloid, catechin, 
coumarin, tannin, saponin, steroid, flavonoid, phenol, sugar, 
glycoside, xanthoprotein and fixed oil. The HPTLC results were 
tabulated in peak tables (Tables 1-6). Peak display 
(chromatogram) and peak densitogram were noted (Figures 1-18). 
The HPTLC analysis showed the presence of alkaloids, steroids, 
terpenoids, glycosides, flavonoids and saponins in the ethanol 
extract of E. singampattiana leaf.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table. 1:  HPTLC Peak table for alkaloids assigned in Eugenia singampattiana. 
Track Peak Rf Height Area Assigned substance 

B 1 0.02 326.5 4247.3 Unknown 
B 2 0.11 22.8 465.4 Unknown 
B 3 0.14 119.1 919.7 Unknown 
B 4 0.23 104.6 5065.3 Alkaloid 1 
B 5 0.34 20.7 535.7 Unknown 
B 6 0.39 25.0 576.4 Unknown 
B 7 0.41 24.8 659.8 Unknown 
B 8 0.53 31.9 544.5 Unknown 
B 9 0.62 13.0 179.6 Alkaloid 2 
B 10 0.65 36.3 637.3 Unknown 
B 11 0.78 367.8 31757.6 Unknown 

PIP 1 0.51 381.9 12279.9 Piperine 1 standard 
PIP 2 0.57 291.1 10297.8 Piperine 2 standard 

 
 
Table.  2:  HPTLC Peak table for steroids assigned in Eugenia singampattiana. 

Track Peak Rf Height Area Assigned substance 
B 1 0.01 361.2 10044.7 Unknown 
B 2 0.10 105.1 2735.7 Steroid 1 
B 3 0.17 266.8 9086.0 Steroid 2 
B 4 0.24 207.7 10337.6 Steroid 3 
B 5 0.51 74.0 2944.0 Unknown 
B 6 0.58 128.4 5728.4 Unknown 
B 7 0.60 139.3 2565.8 Unknown 
B 8 0.62 139.1 3904.6 Unknown 
B 9 0.71 130.1 5902.2 Unknown 
B 10 0.77 68.3 1767.9 Steroid 4 
B 11 0.82 14.6 325.6 Unknown 
B 12 0.90 41.5 718.9 Unknown 
B 13 0.96 327.2 12779.9 Unknown 

SOLA 1 0.62 271.2 7410.9 Solasodine standard 
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Table. 3:  HPTLC Peak table for terpenoids assigned in Eugenia singampattiana. 
Track Peak Rf Height Area Assigned substance 

B 1 0.05 275.9 6416.9 Terpenoid 1 
B 2 0.08 197.0 7017.3 Terpenoid 2 
B 3 0.18 207.4 9225.4 Terpenoid 3 
B 4 0.24 135.2 6172.0 Unknown 
B 5 0.30 89.1 3681.2 Terpenoid 4 
B 6 0.37 78.2 2360.9 Unknown 
B 7 0.49 583.9 30473.9 Unknown 
B 8 0.55 114.4 3204.1 Terpenoid 5 
B 9 0.65 267.5 11186.4 Unknown 
B 10 0.70 256.6 8847.9 Unknown 
B 11 0.84 61.6 2683.8 Terpenoid 6 

SOL 1 0.68 84.3 3021.7 Solanesol standard 
 
Table. 4: HPTLC Peak table for glycosides assigned in Eugenia singampattiana. 

Track Peak Rf Height Area Assigned substance 
B 1 0.06 14.1 185.0 Unknown 
B 2 0.22 11.8 127.3 Unknown 
B 3 0.31 34.6 855.8 Unknown 
B 4 0.53 69.2 1759.7 Glycoside 1 
B 5 0.62 115.7 3689.3 Glycoside 2 
B 6 0.68 68.6 1936.9 Glycoside 3 
B 7 0.74 34.1 725.8 Glycoside 4 
B 8 0.77 13.7 124.3 Unknown 
B 9 0.88 178.6 6529.1 Glycoside 5 

STE 1 0.34 21.0 498.2 Stevioside standard 
 
Table. 5: HPTLC Peak table for flavonoids assigned in Eugenia singampattiana. 

Track Peak Rf Height Area Assigned substance 
B 1 0.39 13.5 470.1 Unknown 
B 2 0.49 55.8 2312.9 Flavonoid 1 
B 3 0.56 73.5 3164.9 Flavonoid 2 
B 4 0.63 123.7 6270.5 Flavonoid 3 
B 5 0.75 32.1 999.8 Flavonoid 4 
B 6 0.81 138.4 4892.9 Unknown 
B 7 0.86 56.4 1611.9 Unknown 
B 8 0.95 294.3 15399.2 Unknown 

RUT 1 0.27 388.6 10192.6 Rutin standard 
 
Table . 6: HPTLC Peak table for saponins assigned in Eugenia singampattiana. 

Track Peak Rf Height Area Assigned substance 
B 1 0.07 20.6 423.9 Unknown 
B 2 0.20 22.3 561.3 Unknown 
B 3 0.46 156.9 4670.0 Saponin 1 
B 4 0.68 71.5 2080.1 Saponin 2 
B 5 0.83 44.1 2362.7 Saponin 3 
B 6 0.95 107.1 3492.1 Unknown 

SAP 1 0.55 55.5 1575.3 Saponin standard 
 
BEFORE DERIVATIZATION 
                                                 DAY LIGHT                        UV 366NM                        UV 254NM           AFTER DERIVATIZATION  AY LIGHT 

 
Fig. 1: HPTLC chromatogram for alkaloids. 
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Fig. 2: Track PIP-Piperine 1 and Piperine 2 standard densitogram display (scanned at 254 nm) 

 

 
Fig. 3:  Track B Eugenia singampattiana leaf ethanol extract peak densitogram display for alkaloids (scanned at 254 nm) 

 
BEFORE DERIVATIZATION 
                                        DAY LIGHT                                            UV 366nm                              UV 254nm  AFTER                             DERIVATIZATION Day Light  

 
Fig. 4: HPTLC chromatogram for steroids 
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Fig. 5: Track SOLA – Solasodine standard densitogram display (scanned at 254 nm). 

 

 
Fig. 6: Track B Eugenia singampattiana leaf ethanol extract peak densitogram display for steroids (scanned at 254 nm) 

 
BEFORE DERIVATIZATION 
                                DAY LIGHT                UV 366nm                UV 254nm   AFTER DERIVATIZATION Day Light 

 
Fig. 7: HPTLC chromatogram for terpenoids. 
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Fig. 8: Track SOL – Solanesool standard densitogram display (scanned at 254 nm). 

 
Fig. 9: Track B Eugenia singampattiana leaf ethanol extract peak densitogram display for terpenoids (scanned at 254 nm) 

 
BEFORE DERIVATIZATION 
DAY LIGHT     UV 366nm    UV 254nm   AFTER DERIVATIZATION 
                         Day Light 

 
Fig. 10: HPTLC chromatogram for glycosides 
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Fig. 11: Track STE – Stevioside standard densitogram display (scanned at 254 nm). 

 

 
Fig. 12:  Track B Eugenia singampattiana leaf ethanol extract peak densitogram display for glycosides (scanned at 254 nm). 

 
BEFORE DERIVATIZATION 
                               DAY LIGHT             UV 366nm                 UV 254nm   AFTER DERIVATIZATION Day Light 

 
Fig. 13: HPTLC chromatogram for flavonoids. 
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Fig. 14: Track RUT – Rutin standard densitogram display (scanned at 254 nm). 

 

 
Fig. 15:  Track A Eugenia singampattiana  leaf ethanol extract peak densitogram display for flavonoids (scanned at 254 nm). 

 
BEFORE DERIVATIZATION 
DAY LIGHT     UV 366nm    UV 254nm   AFTER DERIVATIZATION Day Light 

 
Fig. 16: HPTLC chromatogram for saponins. 
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Phytochemical studies 
 Presence or absence of certain important compounds in 
an extract is determined by colour reactions of the compounds 
with specific chemicals which act as dyes. This procedure is a 
simple preliminary pre-requisite before going for detailed 
phytochemical investigation. Various tests have been conducted 
qualitatively to find out the presence or absence of bioactive 
compounds. Phytochemical evaluation is one of the tools for the 
quality assessment, which includes preliminary phytochemcial 
screening; chemo profiling and marker compound analysis using 
modern analytical techniques. In the last two decades, HPTLC has 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
emerged as an important tool for the qualitative, semi-quantitative 
and quantitative phytochemical analysis of herbal drugs and 
formulations. An HPTLC method is fast, precise, sensitive and 
reproducible with good recoveries for standardization of herbal 
drugs. 
 In the present study, the preliminary phytochemical study 
on E. singampattiana leaf have revealed the presence of alkaloid, 
coumarin, catechin, flavonoid, phenol, saponin, steroid, glycoside, 
terpenoid, sugar and xanthoprotein. HPTLC investigations also 
confirmed the presence of alkaloids, glycosides, flavonoids, 
steroids, terpenoids and saponins, which could make the plant         
. 

 

Fig. 17:  Track SAP – Saponins standard densitogram display (scanned at 254 nm). 

 

Fig. 18:  Track A Eugenia singampattiana  leaf ethanol extract peak densitogram display for saponins (scanned at 254 nm). 
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useful for treating different ailments as having a potential of 
providing useful drugs of human use. This is because; the 
pharmacological activity of any plant is usually traced to a 
particular compound. 
 Therapeutically terpenoids exert wide spectrum of 
activities such as antiseptic, stimulant, diuretic, antihelmintic, 
analgesic and counter-irritant. Many tannin containing drugs are 
used in medicine as astringent. They are used in the treatment of 
burns as they precipitate the proteins of exposed tissues to form a 
protective covering. They are also medically used as healing 
agents in inflammation, leucorrhoea, gonorrhoea, burns, piles and 
antidote. Tannins have been found to have antiviral, antibacterial, 
antiparasitic effects, antiinflammatory, antiulcer and antioxidant 
property for possible therapeutic applications. It was also reported 
that, certain tannins were able to inhibit HIV replication 
selectively and was also used as diuretic (Akiyama et al., 2001; Lv 
et al., 2004; Kolodziej and Kiderlen, 2005).           
 Saponins, a group of natural products occur in the leaf 
extract of E. singampattiana. In plants, the presence of steroidal 
saponins like, cardiac glycosides appear to be confined to many 
families and these saponins have great pharmaceutical importance 
because of their relationship to compounds such as the sex 
hormones, cortisones, diuretic steroids, vitamin D etc., (Evans and 
Saunders, 2001). From plant sapogenins a synthetic steroid is 
prepared and to treat a wide variety of diseases such as rheumatoid 
arthritis, collagen disorders, allergic and asthmatic conditions 
(Claus, 1956). Saponin reduces the uptake of certain nutrients 
including glucose and cholesterol at the gut through intra-luminal 
physicochemical interactions. Hence, it has been reported to have 
hypocholesterolemic effect and thus may aid lessening metabolic 
burden that would have been placed in the liver (Price et al., 
1987). 
Several authors reported that flavonoids, sterols/terpenoids, 
phenolic acids are known to be bioactive antidiabetic principles 
(Oliver-Bever, 1986; Rhemann and Zaman, 1989). Flavonoids are 
known to regenerate the damaged beta cells in the alloxan induced 
diabetic rats (Chakravarthy et al., 1980). Flavonoids act as insulin 
secretagogues (Geetha et al., 1994). Most of the plants have been 
found to contain substances like glycosides, alkaloids, terpenoids, 
flavonoids etc, which are frequently implicated as having 
antidiabetic effects (Loew and Kaszhin, 2002).  
 
Antioxidant activity 
 The ethanol extract prepared from leaf of E. 
singampattiana exhibited strong antioxidant activity assayed by 
the four different methods such as DPPH free radicals, superoxide 
radical, hydroxyl radical and ABTS cation radical scavenging 
system. 
From the present results it may be postulated that E. 
singampattiana leaf extract reduces the radical to the 
corresponding hydrazine when it reacts with the hydrogen donors 
in the antioxidant principles. The results of the DPPH scavenging 
activity of E. singampattiana leaf extracts are shown in figure 19. 
The scavenging ability of ethanol extract was comparable to 

vitamin C. Superoxide anion is also another harmful reactive 
oxygen species as it damages cellular components in biological 
systems. This species is produced by a number of enzyme systems 
in auto-oxidation reactions and by nonenzymatic electron transfers 
that univalently reduce molecular oxygen. It can also reduce 
certain iron complexes such as cytochrome (Gulcin et al., 2005). 
The present study showed potent superoxide radical scavenging 
activity for E. singampattiana leaf extract. Superoxide radical 
scavenging activity of ethanol extract of E. singampattiana leaf 
extract is presented in figure 20. The superoxide radical 
scavenging activity of E. singampattiana leaf extract was 
comparable to ascorbic acid.  
 The ABTS assay is based on the inhibition of the 
absorbance of the radical cation ABTS+, which has a characteristic 
long wave length absorption spectrum (Sreejayan and Rao, 1996). 
The ABTS chemistry involves direct generation of ABTS radical 
mono cation with no involvement of any intermediary radical. It is 
a decolorization assay, thus the radical cation is performed prior to 
addition of antioxidant test system, rather than the generation of 
the radical taking place continually in the presence of antioxidant. 
The results obtained imply the activity of the extract either by 
inhibiting or scavenging the ABTS+ radicals since both inhibition 
and scavenging properties of antioxidants towards ABTS+ radicals 
have been reported earlier (Youdim and Joseph, 2001). The free 
radical scavenging ability of the ethanol extract from E. 
singampattiana leaf was also determined using ABTS radical 
cation and presented in figure 21. The percentage scavenging 
activity and IC50 of the investigated extract at 1 min of the reaction 
time was calculated. The highest percentage activity at 72.55% 
(800µg/ml) was found for ethanol extract of E. singampattiana 
leaf. The IC50 values were found to be 73.84 and 38.56 µg/ml 
respectively for ethanol extract of E. singampattiana leaf and 
trolox. 
 Hydroxyl radical is an extremely reactive species formed 
in biological systems. It is capable of damaging almost every 
molecule found in living cells (Hochestein and Atallah, 1988). 
This radical has the capacity to join nucleotides in DNA and cause 
strand breakage, which contributes to carcinogenesis, mutagenesis 
and cytotoxicity. In addition, hydroxyl radical is considered to be 
one of the quick initiators of the lipid peroxidation process, 
abstracting hydrogen atoms from unsaturated fatty acids (Kappus, 
1991). Figure 22 shows the hydroxyl radical scavenging activity of 
ethanol extract of E. singampattiana leaf and compared with 
ascorbic acid. It was observed that ethanol extract of E. 
singampattiana leaf had higher activity than that of ascorbic acid. 
At a concentration of 800 µg/ml, the scavenging activity of ethanol 
extract of E. singampattiana leaf reached 68.56% while at the 
same concentration, that of the ascorbic acid was 56.29%. 
 Reducing power is associated with antioxidant activity 
and may serve as a significant reflection of the antioxidant activity 
(Oktay et al., 2003). Compounds with reducing power indicate that 
they are electron donors and can reduce the oxidized intermediates 
of lipid peroxidation processes, so that they can act as primary and 
secondary antioxidants (Yen and Chen, 1995).  Allhorm et al 
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(2005) recently reported that, reducing property can be a novel 
antioxidation defense mechanism; this is possibly through the 
ability of the antioxidant compound to reduce transition metals. 
Reduced metals such as Fe(II) or Cu(I) rapidly react with lipid 
hydroperoxides, leading to the formation of reactive lipid radicals 
and conversion of the reduced metal to its oxidized form 
(Gogvadze et al., 2003). As shown in figure 23, the reducing 
power of ethanol extract of E. singampattiana increased with 
increase in concentration. At a concentration of 800 µg/ml, 
reducing power of ethanol extract of E. singampattiana leaf was 
0.923% while at the same concentration, that of the ascorbic acid 
was 0.678%. The IC50 values of E. singampattiana leaf extract and 
standard   ascorbic  acid  for  DPPH,  hydroxyl,  superoxide radical 
 

 
Fig. 19: DPPH radical scavenging activity of methanol extract of E. 
singampattiana 
 

 
Fig. 21: ABTS radical cation scavenging activity of methanol extract of E. 
singampattiana 
 

 
Fig.  23: Reducing power ability of methanol extract of E. singampattiana 

scavenging activity and trolox for ABTS radical cation scavenging 
activity were found to be 39.78 µg/ml and 21.48 µg/ml; 58.99 
µg/ml and 28.76 µg/ml; 53.64 µg/ml and 32.34 µg/ml and 73.84 
µg/ml and 38.56 µg/ml respectively (Figure 24). 
 In conclusion, the present study provides the evidence 
that the ethanol extract of E. singampattiana leaves, which 
contains flavonoid and phenolic contents, shows potential 
antioxidant and free radical scavenging activity. These in vitro 
assays demonstrate that this plant extract is an important source of 
natural antioxidant which might be preventive against oxidative 
stresses. This is the first report on the antioxidant property of this 
plant. Therefore, further studies should be carried out to isolate 
active principles having antioxidant properties. 
 

 
Fig. 20: Superoxide radical scavenging activity of methanol extract of E. 
singampattiana 
 

 
Fig. 22: Hydroxyl radical scavenging activity of methanol extract of E. 
singampattiana 
 

Fig.  24: IC50 values of methanol extract of E. singampattiana 
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