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ABSTRACT
The antioxidant activity of the petroleum ether(PE), acetone(Ac), ethyl acetate(EA), aqueous(Aq), hydrolysed (Hy) extracts and fractionates viz the
ethanol (EFA), the aqueous fractionate (AFE), methanol fractionate (MFA) and the aqueous fractionate (AMF) of Eichhornia crassipes (Mart.) Solms
was measured by DPPH (2,2-diphenyl-1-picrylhydrazyl) radical assay. Of all the extracts and fractionates, hydrolysed extract showed better free radical
scavenging activity. The extracts and the fractionates showed scavenging activity better than that of the standard ascorbic acid (AA). The results obtained
depicts that the waste plant waterhyacinth which is considered to be a major threat to the environment and economy possess good antioxidant activity
and this plant can be exploited for use as an effective natural antioxidant.
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INTRODUCTION
Physiological and biochemical processes of living cells may result in the
generation of free radicals and other reactive oxygen species as by-products.
Free radicals can cause oxidative damage to lipids, proteins and DNA,
eventually leading to many chronic diseases, such as cancer, diabetes, ageing,
and other degenerative disease in humans [1]. These free radicals have aroused
significant interest among the scientific community because of the various
pathological conditions that it causes. Natural products, such as plant extract,
either as pure compounds or as standardized extracts, provide unlimited
opportunities for new drug discoveries because of the unmatched chemical
diversity they can provide [15]. Petroleum ether, ethyl acetate, acetone and
hydrolysed extracts of waterhyacinth show good reducing power in ferric
reducing assay [5]. In continuation of our studies on antioxidant activity,
we now report the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging ability of Eichhornia crassipes.

was desolvetised under reduced pressure and the residue was extracted
thrice with acetone under reflux for 1 hour. The acetone extracts were pooled
and concentrated.
Waterhyacinth (20g) was extracted successively with ethyl acetate (250mL),
water (250mL) twice for 6 hours and desolvetised. The aqueous extract was
fractionated with ethanol and methanol respectively yielding ethanol fractionate (EFA), aqueous fractionate of ethanol (AFE), methanol fractionate
(MFA) and aqueous fractionate of methanol (AFM).
Waterhyacinth (320g) was extracted four times with chloroform (2.5 L) for
6 hours and desolvetised to obtain chloroform extract.

l

A small portion (1.5kg) of the plant residue was extracted with 1% hydrochloric acid (3L) for 6 hours to get hydrolysed extract.

MATERIALS AND METHODS
Radical Scavenging activity using DPPH assay:
Chemicals:
2,2-Diphenyl-1-picrylhydrazyl (DPPH ) in free radical form was obtained Principle
from Sigma Chemical Co. All solvents used in the study were of laboratory The scavenging reaction between (DPPH ) and an antioxidant (H-A) can be
grade and was purchased from SD fine.
written as:
l

l

Plant collection:
Waterhyacinth is an easily accessible plant and was collected from Singanallur
boat house, Coimbatore, Tamilnadu. The plant sample was identified by
Dr.J.Sudhakar, Botanical survey of India, Coimbatore. The root portion
was cut off and the plant was washed thoroughly to free from debris. The
leaves and shoot portion were shade dried for 20 days. The dried plant
material was sliced, ground coarsely and stored for further use.

DPPHl + (H-A) g DPPH + (H-A)
(Purple)

(Yellow)

Antioxidants react with DPPH which is a stable free radical and is reduced
to the DPPH-H and as consequence the absorbance’s decreased from the
DPPH radical to the DPPH-H form. The degree of discoloration indicates
the scavenging potential of the antioxidant compounds or extracts in terms
of hydrogen donating ability
l

l

Preparation of extracts:
Waterhyacinth (1.5kg) was defatted twice with petroleum ether (20L) for 6 Chemicals used
hours and then twice with ethanolic KOH (17L) for 6 hours. The extract Methanolic solution of DPPH (0.3 mM): 20 mg of DPPH was dissolved in
20ml of analytical grade methanol and ascorbic acid 1%.
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Protocol
0.3 mM solution of DPPH in methanol was prepared and 1.0 ml of this
solution was added to 3.0 ml of extract solution in methanol at different
concentration. Thirty minutes later, the absorbance was measured at 517
nm. A blank was prepared without adding extract. Ascorbic acid at various
concentrations was used as standard. Lower absorbance of the reaction
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mixture indicates higher free radical scavenging activity. The capability to
scavenge the DPPH radical was calculated using the following equation:
l

tions of waterhyacinth, with the results comparable to those of the standard ascorbic acid. Further studies may be carried out to isolate the compounds responsible for the antioxidative characteristics of the plant extracts and fractionates and to find out the mechanism of action of these
antioxidants with the free radicals.
Table 1. Antioxidant activity of the extracts and fractionates

where Acontrol is the absorbance of the control reaction and A test is the
absorbance in the presence of the sample of the extracts. The antioxidant
activity of the extracts and the fractionates were expressed as IC50 and
compared with standard. The IC50 value was defined as the concentration
(in µg/ml) of extracts that inhibits the formation of DPPH radicals by 50
[12]
RESULTS AND DISCUSSION:
DPPH is a widely used free radical to find the scavenging ability of the
antioxidants present in an extract [3,7,17]. DPPH is a stable free radical in
methanolic solution. In its oxidized form, the DPPH radical has an
absorbance maximum centered at about 520 nm [11]. The DPPH method is
described as a simple, rapid and convenient method independent of sample
polarity for screening of many samples for radical scavenging activity [8].
Hence this assay was chosen among other methods to determine the
scavenging ability of the extracts/fractionates of waterhyacinth.
l

l

l

DPPH is a stable free radical and readily accepts an electron or hydrogen
radical to become a stable diamagnetic molecule ((2,2-diphenyl-1picrylhydrazine). The colour changes from purple to yellow after reduction, which can be quantified by its decrease of absorbance at wavelength
517 nm. Hence, DPPH is used as a substrate to evaluate antioxidative
capacity of antioxidants [13]. Radical scavenging activity increases with
increasing percentage of the free radical inhibition.
l

Extractants

Regression equation

r2

Maximum
IC (µL/mL)
50
inhibition
percentage (%)

Hy
Ac
PE
AQE
CHCl3
EA
MFA
EFA
AFM
AFE
Ascorbic acid

y = 4.5667x - 1.5
y = 4.5x + 7.3
y = 4.7x - 1.5
y = 4.6x - 1.8
y = 4.5667x - 1.5
y = 2.1333x + 21.4
y = 3.2667x + 14.4
y = 4.0333x + 0.1
y = 3.9667x - 4.5
y = 2.4667x + 16
y = 1.6429x + 26.286

0.9689
0.9478
0.9478
0.9923
0.9689
0.9961
0.939
0.9537
0.9628
0.9695
0.9716

71
75
68
69
71
54
59
63
53
54
63
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