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Abstract

Objective: The present study aimed to evaluate the free radical scavenging activity of hydroethanolic leaf extract of 
Ixora macrothyrsa (Tejism. and Binn.). Materials and Methods: The hydroethanolic leaf extract of I. macrothyrsa 
was analyzed for free radical scavenging assay, namely 1-diphenyl-2-picrylhydrazyl (DPPH), hydroxyl radical, 
hydrogen peroxide (H2O2), and nitric oxide (NO) scavenging activity. Results: The hydroethanolic leaf extract 
of I. macrothyrsa was shown to scavenge DPPH, hydroxyl, H2O2, and NO radicals dose dependently with an 
IC50 value of 405.36, 306.57, 351.46, and 612.76 μg/mL, respectively. Conclusion: The results suggest that 
I. macrothyrsa has a promising antioxidant activity and could serve as a potential source of natural antioxidant.
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INTRODUCTION

Free radicals are molecules having an unpaired 
electron in the outer orbit which are unstable 
and very reactive.[1] These are electrically 

charged entities that attack the cells and damage the 
nucleic acids, proteins, and enzymes present in the 
body.[2] In living systems, free radicals are produced 
through the oxidative process. Antioxidant defense 
mechanism involves in the elimination of free 
radicals which cause the oxidative stress.[3] Natural 
antioxidants from plants and their chemical 
constituents are very effective in the prevention of 
destructive processes caused by oxidative stress.[4] 
Extraction of antioxidants from medicinal plants 
plays a major role in the promotion and application 
of functional foods, pharmaceuticals, and food 
additives.[5] There are about 400 species of Ixora, 
of which 28 are cultivated widely.[6] The flowers of 
various species of Ixora are used in the treatment 
of dysmenorrhea, wound healing, and catarrhal 
bronchitis.[7] Furthermore, the plant Ixora has 
antiasthmatic, anti-inflammatory, antitumor, and 
antiviral activities.[8]

MATERIALS AND METHODS

Plant Collection and Authentication

Ixora macrothyrsa (Tejism. and Binn.) was 
collected from Coimbatore, Tamil Nadu. The 

plant was identified and certified by the taxonomist, Botanical 
Survey of India (BSI) (BSI/SRC/5/23/2013-14/Tech/1417), 
Coimbatore, Tamil Nadu, India.

Preparation of Hydroethanolic Extract

The leaves of I. macrothyrsa were soaked in 50% ethanol 
and macerated for 3 days in cold with occasional stirring. The 
suspension was filtered, and the filtrate was taken in a round-
bottomed glass flask. The sample was then evaporated to 
dryness at a low temperature in a rotary evaporator. Finally, 
dark brown-colored crystals obtained were used for free 
radical scavenging assay.

Free Radical Scavenging Assay

1-Diphenyl-2-picrylhydrazyl (DPPH) radical 
scavenging assay[9]

The ethanolic solution of 0.5 mL of DPPH was added to 1 mL of 
the different concentrations (100–500 μg/mL) of samples. The 
reaction mixture was allowed to stand at the room temperature 
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for 30 min. Ethanol served as the blank. After the incubation 
period, the absorbance was measured at 518 nm and converted 
into percentage radical scavenging activity as follows:

Scavenging activity 

Absorbance control

Absorbance samp
% =

( ) −
lle

Absorbance control
( )
( ) × 100

Hydroxyl radical scavenging assay[10]

The reaction mixture contained 0.1 mL of buffer, 0.5 mL 
of various concentration (100–500 μg/mL) of plant 
extract, 0.2 mL of ferric chloride, 0.1 mL of ascorbic acid, 
0.1 mL of ethylenediaminetetraacetic acid, 0.1 mL of 
hydrogen peroxide (H2O2), and 0.2 mL of 2-deoxyribose. 
The contents were mixed thoroughly and incubated at the 
room temperature for 1 h. Then, 1.0 mL of thiobarbituric 
acid and 1.0 mL of trichloroacetic acid were added. All 
the tubes were kept in a boiling water bath for 30 min. 
The absorbance of the supernatant was read in a 
spectrophotometer at 535 nm.

H2O2 scavenging activity[11]

A solution of H2O2 (20 mM) was prepared in phosphate buffer 
saline (pH 7.4). 1 mL of different concentrations of plant 
extract and standard ascorbic acid solution (100–500 μg/mL) 
was added to 2 mL of H2O2 solution. The tubes which were 
incubated at room temperature for 10 min at an absorbance 
of H2O2 was measured at 230 nm against a blank solution 
containing phosphate buffer without H2O2.

Nitric oxide (NO) radical scavenging activity[12]

The reaction mixture (3.0 mL) contained 2 mL of sodium 
nitroprusside (10 mM), 0.5 mL of phosphate buffer saline (1 M), 
and 0.5 mL of different concentrations (100–500 μg/mL) of 
plant extract which was incubated at 25°C for 2 h 30 min. 
After the incubation process, 0.5 mL of the Griess reagent 
was added. In control, an equal volume of buffer was 
added without the test compound. The absorbance of the 
chromophore formed during diazotization coupling with 
naphthyl ethylenediamine was read at 540 nm.

RESULTS AND DISCUSSION

DPPH Radical Scavenging Assay

The hydroethanolic leaf extract of I. macrothyrsa produced dose-
dependent radical scavenging activities as depicted in Figure 1. 
The percentage of DPPH radical inhibition of the hydroethanolic 
leaf extract of I. macrothyrsa and standard ascorbic acid 
was found to be 5 8% and 78% at 500 μg/mL concentration, 
respectively. The IC50 value of the leaf extract and ascorbic acid 
was found to be 405.36 and 281.40 μg/mL, respectively. The 
effect of antioxidants on DPPH radical was due to their ability 
of donating hydrogen atoms to the free radicals and reducing it 

to non-reactive species. The purple-colored DPPH radical was 
reduced to yellow by the action of antioxidants.[13]

Hydroxyl Radical Scavenging Assay

The percentage inhibition of the hydroethanolic leaf extract 
of I. macrothyrsa and standard ascorbic acid was found to 
be 72% and 88 % at 500 μg/mL concentration, respectively, 
as shown in Figure 2. The IC50 value of the leaf extract and 
ascorbic acid was found to be 306.57 and 249.95 μg/mL, 
respectively. Hydroxyl radicals are the important oxygen 
species causing lipid peroxidation and cause severe damage 
to the biological membrane.[14] Hydroxyl radicals also damage 
the DNA, lipids, and proteins.[15]

Figure 1: 1-Diphenyl-2-picrylhydrazyl radical scavenging 
activity of plant and ascorbate

Figure 2: Hydroxyl radical scavenging activity of plant and 
ascorbate

Figure 3: Nitric oxide radical scavenging activity of plant and 
ascorbate
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H2O2 Scavenging Activity

Figure 3 depicts the percentage of hydroxyl radical inhibition 
by the hydroethanolic leaf extract of I. macrothyrsa and 
ascorbic acid in a dose-dependent manner with maximum 
inhibition of 65% and 79% at 500 μg/mL concentration 
as shown in Figure 4. IC50 value of the leaf extract and 
ascorbic acid was found to be 351.46 and 286.13 μg/mL, 
respectively. H2O2 occurs in the air, water, human body, 
plants, and microorganisms at very low concentration.[16] 
H2O2 is decomposed to oxygen and water, thereby producing 
hydroxyl radicals (.OH). Hydroxyl radicals activate the lipid 
peroxidation process and cause severe damage to the DNA.[17]

NO Radical Scavenging Activity

NO is a free radical produced in mammalian cells and is 
involved in the regulation of various physiological processes.[18] 
The percentage of NO radical inhibition by hydroethanolic 
leaf extract of I. macrothyrsa was found to be 42% which was 
comparable to the standard ascorbic acid 65% at 500 μg/mL 
concentration as depicted in Figure 3. IC50 value of the leaf 
extract and ascorbic acid was found to be 612.76 and 350.1 μg/
mL, respectively. NO is involved in the process of relaxation 
of smooth muscle, neuronal signaling, retardation of platelet 
aggregation, and maintenance of cell-mediated toxicity.[19]

CONCLUSION

The results obtained in the present investigation indicated that 
the hydroethanolic leaf extract of I. macrothyrsa exhibited 
potent free radical scavenging activity. Thus, I. macrothyrsa 
could serve as potential sources of natural antioxidants against 
oxidative stress, which participate in neurodegenerative 
diseases and biological damage in living tissues.
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