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1. Introduction

Under most pathological conditions there is generation of reactive oxygen species and other 
free radicals. An increase in the antioxidant reserves of the organism can reduce oxidative 
stress and some of the plant-derived agents may help to reduce it. Nyctanthes arbor-tristis leaf 
extracts are extensively used in Indian traditional medicine. In the present study we have 
examined the in vitro antioxidant activity of leaves and stem of the plant. The antioxidant 
activities of different concentrations of ethanol extracts of NAT-L and NAT-S were determined 
by DPPH radical scavenging assay, Reducing power ability, Hydrogen peroxide scavenging 
assay and Total antioxidant assay. The effective antioxidant activity of NAT-S and NAT-L has 
found increased with increasing concentration. Comparing NAT-S, there was an increased 
activity found in NAT-L extract. The results obtained in the present study indicate that the 
leaves and stem of Nyctanthes arbor-tristis are a potential source of natural antioxidants.

In living systems, free radicals are generated as part of the 
body's normal metabolic process. Antioxidants are radical 
scavengers which protect the human body against free radicals 
that may cause pathological conditions such as ischemia, anemia, 
asthma, arthritis, inflammation, neurodegeneration, Parkinson's 
diseases, mongolism, ageing process and perhaps dementias [1].

The most commonly used synthetic antioxidants presently are 
butylated hydoxyanisole (BHA), butylated hydoxytoluene (BHT) 
Propylgallate (PG), and test butylated hydroquinone. However, 
these synthetic antioxidants have side effects such as liver damage 
and carcinogenesis [2, 3]. Therefore, there is a need for isolation 
and characterization of natural antioxidant having less or no side 
effects, for use in foods or medicinal materials to replace synthetic 
antioxidant.

Several studies have demonstrated that plants produce potent 
antioxidants and represent an important source of natural 
antioxidants [4, 5, 6]. The majority of the active antioxidant 

compounds are flavonoids, isoflavones, flavones, anthocyanins, 
coumarins, lignans, catechins, and isocatechins. In addition to the 
above compounds found in natural foods, vitamins C and E, â-
carotene, and á-tocopherol are known to possess antioxidant 
potential [7,8,9]. Recently there has been an upsurge of interest in 
the therapeutic potentials of medicinal plants as antioxidants in 
reducing free radical induced tissue injury [10].

India, with its wealth and variety of medicinal plants has 
accumulated over generations, a great mass of popular remedies. 
Many of these plants are in common use even today. Nyctanthes 
arbor-tristis (NAT) commonly known as Night Jasmine is among 
them. The decoction of leaves is extensively used by Ayurvedic 
physicians for the treatment of arthritis, obstinate sciatica, 
malaria, intestinal worms and as a tonic, cholagogue and laxative 
[11-14]. In addition, analgesics, antipyretic along with ulcerogenic 
potency have also been observed [15]. This plant has also been 
found to possess anti-allergic [16], antimalarial [17,18], 
leishmanicidal [19,20], amoebicidal [21] and anthelminthic [22] 
activities.

In view of the diverse pharmacological activities present in this 
plant together with gross central effects and hypothermia [23] the 
present investigation was undertaken to explore the antioxidant 
properties of stem and leaf extracts of Nyctanthes arbor-tristis.
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Table 2. Total phenol and flavanoid contents in the ethanolic
extract NAT-L and NAT-S

Extract Total phenol
(mg/g)

Total flavanoid
(mg/g)

NAT-L extract

NAT-S extract 90.73 ± 2.75 29.55 ± 0.49

98.56 ± .46 34.51 ± 0.45

189

2.1 Plant Materials: Collection

 2.2 Extraction and Phytochemical analysis

2.3 DPPH Radical Scavenging Activity [27, 28]

2.4 Scavenging of Hydrogen peroxide

2.5 Assay of Reducing Power [30, 31]

2.6 Total Antioxidant Capacity 

2. Materials and Methods

Leaves and Stem of Nyctanthes arbor-tristis were collected 
from Coimbatore district Tamilnadu (India) during the month of 
September 2009 and authenticated by Dr.V.S.Ramchandran, 
Reader, Department of Botany, Bharathiar University, 
Coimbatore. 

Collected materials were washed thoroughly; shade dried, 
powdered coarsely and named it as NAT-L (leaf) and NAT- S 
(stem). The powder obtained (250 g) were extracted successively 
with Petroleum ether, Chloroform, Ethyl acetate, Ethanol in a 
Soxlet extractor for 18-20 hrs. The extracts were concentrated 

0using rotary flash evaporator and preserved at 4 C in air tight 
container. All the extracts were subjected to qualitative chemical 
tests for the identification of various phytoconstituents followed 
by the method of Kokate [24]. The total phenol content was 
determined using Folin- Ciocalteu reagent by the method of 
Sadasivam and Manikam [25] and the total flavanoid content was 
estimated using the aluminium chloride method [26]

Different concentrations of the substrate, 1ml of (0.1mM) 
DPPH in ethanol,   550 µl of 50 mM Tris  HCl buffer pH (7.4) were 
added and the mixture was incubated for 30 min at room 
temperature. After 30 min, absorbance of the mixture was 
measured using spectrophotometer (Genosys UV 10) at 517 nm. 
Mixture without substrate served as absolute control.

A solution of Hydrogen peroxide (20mM) was prepared in 
Phosphate buffer saline (PBS, pH 7.4). Various concentrations of 
the extract or standard in ethanol (1 ml) were added to 2 ml of 
Hydrogen peroxide solution in PBS. After 10 min, the absorbance 
was measured at 230 nm [29]. The percentage inhibition of 
different concentrations of the extracts was determined and 
compared with the standard, ascorbic acid.

Different concentrations of plant extract solution (final 
concentration  100-500 ìg /ml) was mixed with 2.5 ml phosphate 
buffer (0.2 M, pH 6.6) and 2.5 ml potassium ferricyanide 
[K Fe(CN )] (10g/l), then mixture was incubated at 50o C for 20 3 6

minutes. Two and one-half, 2.5 ml of trichloroacetic acid (100g/l) 
was added to the mixture, which was then centrifuged at 3000 
rpm for 10 min. Finally, 2.5 ml of the supernatant solution was 
mixed with 2.5 ml of distilled water and 0.5 ml FeCl  (1g/l) and 3

a b s o r b a n c e  m e a s u r e d  a t  7 0 0  n m  i n  U V - V i s i b l e  
Spectrophotometer (Systronics UV-Visible Spectrophotometer 
117, India). Ascorbic acid was used as standard and phosphate 
buffer used as blank solution. Increased absorbance of the 
reaction mixture indicates stronger reducing power.

For total antioxidant capacity assay [32], various 
concentrations of the substrate dissolved in water were 
combined in an eppendorf tube with 1 ml of reagent solution (0.6 
M sulfuric acid, 28mM sodium phosphate and 4mM ammonium 
molybdate). The tubes were capped and incubated in a thermal 
block at 95 °C for 90 min. After cooling to room temperature, the 
absorbance of the aqueous solution of each was measured at 695 
nm against a blank. Ascorbic acid was used as the standard and 
the total antioxidant capacity is expressed as equivalents of 
ascorbic acid.
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2.7 Rapid radical scavenging screening

3. Results

Table 1.  Phytochemical constituents of NAT-S and NAT-L 
extracts

2.8. Statistical analysis

Table 1 shows the phytochemical constituents of NAT-S and 
NAT-L extracts of the plant. The preliminary phytochemical 
analysis indicated the presence of steroids and terpenoids in 
petroleum ether extract; alkaloids, flavanoids, phenols in the 
chloroform extract; flavanoids, phenols, saponins, glycosides and 
Tannins in ethyl acetate extract; alkaloids, phenols, saponins, 
Tannins and glycosides in ethanol extract. 

The method of Mensor [33], Burtis [34], and Adebajo [35] 
was followed in screening for the antioxidant property of the 
extracts. With the aid of capillary tube, stock solutions (1 mg/ml) 
of extracts were spotted on silica gel thin layer chromatographic 
(TLC) plate and developed with a solvent system of ethanol: 
methanol (90:10). After development, the chromatograms were 
dried and sprayed with a 0.3 mM solution of the stable radical 
DPPH. Purple spot formed against white background were taken 
as positive results. The duration for the development of yellow 
colour indicated whether the antioxidant activity was strong or 
not. Ascorbic acid was used as a reference standard in all the 
above assays.

All the grouped data were statistically evaluated with 
SPSS/10 software. Hypothesis testing methods included one way 
analysis of variance (ANOVA) followed by least significant 
difference (LSD) test. P values of less than 0.05 were considered to 
indicate statistical significance. All the results were expressed as 
mean ± S.D. for five experiments in each.

Extract Phytochemical analysis

NAT-S NAT-L

Petroleum 
ether extract

Chloroform 
extract

Ethyl acetate
extract

Ethanol extract

Alkaloids, 
Phenols and Flavanoids

Flavanoids, Glycosides, 
saponins, 

Tannins and Phenols

Alkaloids, Saponins , 
Tannins , 

Phenols and Glycosides

Alkaloids, Phenols, 
Saponins, 

Tannins and Glycosides

Phenols, Saponins, 
Glycosides, 

Tannins and 
Flavanoids.

Alkaloids, 
Flavanoids and Phenols 

Terpenoids, Steroids Steroids, Terpenoids

Table 2 exhibits the phenol and flavanoid content of NAT-L and 
NAT-S extract. The total phenol and flavanoid contents in the NAT-
L extract were found to be higher than the NAT-S extract.



The result of the rapid radical scavenging screening is shown 
in Table 3. NAT-L showed an immediate reaction from purple to 
yellow and hence more active than   NAT-S.

 DPPH radical scavenging activity of stem and leaf extracts of 
Nyctanthes arbor-tristis are presented in Figure1. Both the 
extracts of Nyctanthes arbor-tristis have got profound antioxidant 
activity. The percentage of DPPH radical scavenging activity of 
NAT-S and NAT-L were increased with increasing concentration. 
Comparing   NAT-S, there was an increased activity found in NAT-
L extract.

Ability of the investigated Nyctanthes arbor-tristis extracts to 
scavenge hydrogen peroxide is shown Figure 2. The H O  2 2

scavenging activity ratio of the extracts to the standard molecule 
(Ascorbic Acid) showed that NAT-L extracts possessed the highest 
relative ration than NAT-S.

Figure 3 reveals the reductive capabilities of NAT-L and NAT-
S compared to ascorbic acid. The reducing power of NAT-L and 
NAT-S were potent and the powers were increased by increasing 
the concentration. From this NAT-L has shown more potent 
activity than NAT-S. 

The total antioxidant activity of different concentrations of 
NAT-L and NAT-S were depicted in Figure 4. NAT-L and NAT-S 
exhibited effective antioxidant activity in this system. The total 
antioxidant activity was found in the higher concentration.
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Figure 2. Hydrogen peroxide scavenging effect of different 
concentrations of   NAT-S and NAT-L extracts.

Figure 3. Reducing power of ethanolic NAT-S and NAT-L 
extracts.  

Figure 4. Total Antioxidant activity of different concentrations
of NAT-L and   NAT-S

 Values are mean ± SD of five determinations

Table 3. Radical Scavenging activities of the ethanolic extracts
 of NAT-L and NAT-S using rapid DPPH TLC screening.

Plant parts Reaction speed Intensity of spots

NAT-L 

NAT-S

+ + + = Strong intensity (immediate reaction)

Fast + + 

Fast + + +

Figure 1. DPPH radical scavenging activity of various 
concentrations of ethanolic NAT-S and NAT-L extracts 
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4. Discussion

Free radical oxidative stress has been implicated in the 
pathogenesis of a wide variety of clinical disorders, resulting 
usually from deficient natural antioxidant defenses. Potential 
antioxidant therapy therefore should include either natural free 
radical scavenging antioxidant enzymes or agents, which are 
capable of augmenting the activity of these enzymes. Reactive 
oxygen species (ROS) has received considerable attention in the 
recent past because of its role in several pathological conditions 
including cancer, diabetes, arthritis, aging, and atherosclerosis 
[36]. If human diseases are believed to be due to the imbalance 
between oxidative stress and antioxidative defense, it is possible 
to limit oxidative tissue damage and hence prevent disease 
progression by antioxidant defense supplements [37]. 
Determination of the natural antioxidant compounds of plant 
extracts will help to develop new drug candidates for antioxidant 
therapy [38-40].
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Values are mean ±SD of five determinations

Values are mean ±SD of five determinations

Values are mean ±SD of five determinations



In conclusion, the results of the study clearly indicate that 
ethanolic extract of Nyctanthes arbor tristis possess powerful in 
vitro antioxidant activity. The encouraging results of Nyctanthes 
arbor tristis with the various in vitro antioxidant tests proved the 

The authors expressed their gratitude to Dr.Paul Dinakaran, 
Chancellor, Dr.Paul P Appasamy, Vice chancellor, Dr.Annie Mary 
Fernandez, Registrar of Karunya University for providing the 
necessary facilities for carrying out the experiments.
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5. Conclusion
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membranes and may slowly oxidize a number of compounds. 
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showed more potent activity in par with standard ascorbic acid, 
the H O  scavenging activity was associated with corresponding 2 2

increase in the concentration of NAT-L and NAT-S respectively. 
Based on previous studies phenols and flavanoids present in the 
plant materials has the potential to scavenge free radicals, 
phytochemical screening of NAT-L and NAT-S possess phenols 
and flavanoids, this may be attributed due to the presence of 
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associated with antioxidant activity [44]. The reducing ability of a 
compound generally depends on the presence of reductants, 
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The total antioxidant capacity of the extract was calculated 
based on the formation of the phosphomolybdenum complex, 
which was measured spectrophotometrically at 695 nm [36]. The 
total antioxidant activity of the extract increases with increasing 
concentration.

It has been reported that compounds such as flavonoids, 
which contain hydroxyls, are responsible for the radical 
scavenging effects of most plants [45]. The mechanisms of action 
of flavonoids are through scavenging or chelating process [46, 47]. 
Phytochemical screening of the extract of the leaves and stems of 
Nyctanthes arbor-tristis revealed the presence of flavonoids, 
tannins, saponins, glycosides, alkaloids, steroids, and phenolic 
compounds. Phenolic compounds have been recognized as 
antioxidant agents, which act as free radical terminators [48] and 
have been known to show medicinal activity as well as exhibiting 
physiological functions [49]. 

plant as a reducing agent and effectiveness as scavengers of 
hydrogen peroxide and free radicals. The overall antioxidant 
activity of Nyctanthes arbor tristis might be attributed to its 
polyphenolic content and other phytochemical constituents. The 
plant merits further investigation in animal models to confirm its 
antioxidant activity in vivo and to isolate the active constituents, 
which may result in a modern drug from this plant. 
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