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ABSTRACT: The present study was undertaken to explore the antioxidant potential 
of different parts of the plant  Pandanus odorus  that is believed to be useful in the 
treatment of diabetes.1,1-diphenyl-2-picrylhydrazyl (DPPH) was used in determining 
the free radical scavenging activity and ascorbic acid was used as standard. All the 
fractions  of both leaves  and root showed potential  antioxidant  activity.  In case of 
leaves the chloroform fraction showed highest radical scavenging activity with IC50 

value of 1.66 µg/ ml followed by petroleum ether and ethyl acetate fraction having 
IC50 value of 4.69 µg/ ml and 26.21 µg/ ml respectively. In case of root, the petroleum 
ether fraction showed highest radical scavenging activity with IC50  value of 1.42µg/ 
ml followed by ethyl acetate and chloroform fraction having IC50 value of 3.76 µg/ ml 
and 7.01 µg/ ml respectively.

Key words: DPPH, free radical, Pandanus odorus, chloroform, petroleum ether, ethyl 
acetate.

INTRODUCTION

The free radicals species contain unpaired electrons. The oxygen radicals, icluding superoxide 
radical (O2-), hydroxyl  radical (OH-) and non-free radical species, such as H2O2 and singlet 
oxygen (1O2),  are various forms of activated oxygen (Gulcin  et  al.,  2002;  Yildirim  et al., 
2000),  generated  in  many  redox  processes.  These  radicals  are  trapped  and  destroyed  by 
specific  enzymes,  such  as  superoxide  dismutase,  catalase  and  glutathione  peroxidase. 
Overproduction of free radicals, together with A, C and E avitaminosis and a reduced level of 
the above mentioned enzymes, is considered to be the main contributor to oxidative stress 
(Ellnain-Wojtaszek et al., 2003). 
Besides,  excessive  generation of  ROS,  induced by various  stimuli  and  which exceed the 
antioxidant capacity of the organism, leads to a variety of pathophysiological processes such 
as inflammation, diabetes, genotoxicity, and cancer (Kourounakis et al., 1999, Gulcin et al., 
2002, Gulcin et al., 2003).
Pandanus odorus Ridl. (Fragrant screw pine, Thai name: Toei-hom) belongs to the family 
Pandanaceae  is  an  upright  shrub,  approximately  0.5–1.0  m high,  consisting  of  stem and 
nominal support roots. Various parts of Toei-hom are used in food and traditional medicine. 
Patients and medical practitioners believe that the root and rhizome to be effective against 
diabetes (Phongboonrod,  1976;  Ketusing, 1988).  The decoction of the  P. odorus root and 
rhizome  has  been  traditionally  used  in  treating  diabetic  patients  without  much  scientific 
evidence.
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It was reported that the root and rhizome of Pandanus odorus exert both hypoglycemic and 
hypolipidemic activity. At the same time isolation of 4- hydroxybenzoic acid from the root of 
P. odorus having hypoglycemic activity has been confirmed by Penchom et al, 1998.
As  a  part  of  our  continuous  effort  to  explore  the  antioxidant  potential  of  the  plants  of 
Bangladesh, the aim of this research is to analyze the antioxidant activity of different parts of 
the plant P. odorus.  

MATERIALS AND METHODS

Plant materials: 

Different parts of the test  plants were collected  during the month of January,  2010 from 
Ramnagar,  Comilla,  Bangladesh and identified from the Bangladesh National  Herbarium, 
Dhaka where a voucher specimen was deposited having the accession no. 34478
Preparation of Crude Plant Extract:

About  200 g  of  dried,  ground separate  parts  of  the  plant  were  soaked in  1.5  L of  98% 
methanol for 5-7 days, stirring every 18 h using a sterilized glass rod, separately. The final 
extracts  were  passed  through  No.  1  Whatman  filter  paper  (Whatman  Ltd.,  UK)  that  is 
followed by solvent-solvent partitioning with petroleum ether, chloroform and ethyl acetate 
(Haque  et  al., 2008).   The filtrates obtained were concentrated under vacuum in a rotary 
evaporator at 40 °C and stored at 4°C for further use. 
Screening of Antioxidant Activity: 

Antioxidant activities of different parts of the test plant were determined on the basis of their 
scavenging  potential  of  the  stable  DPPH free  radical  in  both qualitative  and  quantitative 
assay.

Qualitative assay: 
A suitably diluted stock solutions were spotted on pre-coated silica gel TLC plates and the 
plates were developed in solvent systems of different polarities (polar, medium polar and non-
polar) to resolve polar and non-polar components of the extracts. The plates were dried at 
room temperature and were sprayed with 0.02% DPPH in ethanol. Bleaching of DPPH by the 
resolved  band  was  observed  for  10  minutes  and  the  color  changes  (yellow  on  purple 
background) were noted (Sadhu et al., 2003).

Quantitative assay:
The antioxidant activity of different parts of the plants  Pandanus odorus were determined 
using the 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging assay (Hasan et. al, 
2006; Koleva  et. al, 2002; Lee  et. al, 2003) . The free radical scavenging capacity of the 
petroleum ether, chloroform and ethyl  acetate fractionated extracts of different parts of the 
plant  were  determined  using  DPPH.  DPPH solution  (0.004% w/v)  was  prepared  in  95% 
methanol. The crude extracts of different parts of the plant Pandanus odorus were mixed with 
95% methanol to prepare the stock solution (10mg/100mL). The concentration of extract of 
different parts of  Pandanus odorus solution was 10 mg /100 ml or 100μg/ml. From stock 
solution 2 ml, 4 ml, 6 ml, 8 ml & 10 ml of this solution were taken in five test tubes & by 
serial dilution with methanol and was made the final volume of each test tube up to 10 ml 
whose concentration was then 20μg/ml, 40μg/ml, 60μg/ml, 80μg/ml & 100μg/ml respectively. 
Freshly  prepared  DPPH  solution  (0.004%  w/v)  was  added  in  each  of  these  test  tubes 
containing extract  of  different  parts  of  Pandanus  odorus (20μg/ml,  40μg/ml,  60μg/ml, 
80μg/ml,  and 100μg/ml)  and after  10 min,  the  absorbance was taken at  517 nm using a 
spectrophotometer. 
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Ascorbic acid was used as a reference standard and dissolved in distilled water to make the 
stock solution with the same concentration (10mg/100mL or 100μg/ml) of extract of different 
parts  of  P.odorus.  Control sample was prepared containing the same volume without  any 
extract and reference ascorbic acid. 95% methanol was used as blank. Percent scavenging of 
the DPPH free radical was measured using the following equation-
% DPPH  radical-scavenging  =  [(Absorbance  of  Control  -  Absorbance  of  test  Sample)  / 
(Absorbance of Control)] x 100
Then % inhibitions were plotted against respective concentrations used and from the graph 
(Fig I and Fig II) IC50 was calculated.
RESULTS 
In case of leaves, the chloroform fraction showed highest radical scavenging activity having 
IC50 value of 1.66 µg/ ml followed by petroleum ether and ethyl acetate fraction having IC 50 

value of 4.69 µg/ ml  and 26.21 µg/  ml  respectively.  In case of  root,  the petroleum ether 
fraction showed highest radical scavenging activity having IC50 value of 1.42 µg/ ml followed 
by ethyl acetate and chloroform fraction having IC50  value of 3.76 µg/ ml and 7.01 µg/ ml 
respectively.  (Fig  I  and  Fig  II). On  the  other  hand  the  antioxidant  activity  of  standard 
(Ascorbic Acid) was with IC50 value of 43.04μg/ml.
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DISCUSSION:

Antioxidant properties, particularly radical scavenging activities, are very important due to 
the harmful  role of free radicals in foods and biological systems.  The reduction of DPPH 
absorption is indicative of the capacity of the extracts to scavenge free radicals, independently 
of any enzymatic activity.  The method widely used to predict the ability of flavonoids to 
transfer H atoms to radicals is based on the free radical, 1, 1-diphenyl-2-picrylhydrazyl in the 
DPPH assay. (Hung-Ju Chou et al., 2009)
It is obvious that the constituents like tannins, reducing sugars and proteins present in the 
extract may be responsible for such activity. (Nooman A. et al., 2005)
The antioxidant potential of the extracts studied here could be attributed to flavanoids. The 
key role  of  phenolic  compounds  as  scavengers  of  free  radicals  is  emphasized  in  several 
reports (Madsen  et al.,  1996; Moller  et al.,  1999). Polyphenolic compounds are known to 
have antioxidant activity and it is likely that the activity of the extracts may be due to these 
compounds (Okudu et al., 1996, Tepe et al., 2006). This activity is believed to be mainly due 
to their redox properties,  which play an important  role in adsorbing and neutralizing free 
radicals, quenching singlet and triplet oxygen, or decomposing peroxides (Zheng et al., 2001). 
In fact, many medicinal plants contain large amounts of antioxidants such as polyphenols. 
Many of these phytochemicals possess significant antioxidant capacities that are associated 
with lower occurrence and lower mortality rates of several human diseases (Anderson et al., 
2001, Djeridane et al., 2006).
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