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ABSTRACT

Waterhyacinth(Eichhornia crassipes) is a fast growing perenragluatic macrophyte. It is well known to absorb
and accumulate a large number of heavy metals agdnic pollutants. The present study was designezl/aluate
the antioxidant activity of ethanol extract of fneBichhornia crassipeby two different methods-reducing power
assay and DPPH assay. Reducing power assay wdsate@ at different concentrations and time delage
reducing power of extract increases with increasgugcentration of extract and 50ug/ml of extracvga.67
absorbance at 680 nm, comparable with the absorbafie400ug/ml of standard (ascorbic acid). With variatio
time, absorbance increased. Maximum absorbance8Y®&s noted with 10pg/ml of the extract in 30 multich
was comparable to the absorbance of 500pg/ml afrégcacid. The free radical scavenging activity28fg of the
ethanol extract was found to be comparable to tttevidy of 40Qig of ascorbic acid. The result shows the potential
of waterhyacinth as a source of useful natural @itants.
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INTRODUCTION

Free radicals are produced in large amount duriregabolic disease conditions like diabetes, hypsiten
atherosclerosis, urolithiasis, ulcers etc. Oxidafiree radicals are generated by metabolic reafibjy These free
radicals attack DNA, protein molecules, enzymes aells leading to change in genetic material antl ce
proliferation [2]. The use of compounds with antdant activity is expected to be useful for theatneent of these
diseases [3]. Herbal medicines are frequently idened to be less toxic and more free from sideat$f than
synthetic ones [4]. Several epidemiological, clithiand experimental data suggest that plant basgdxalants
have beneficial effects on prevention on chronisedses [5]. World Health Organization (WHO) encgesa
recommends and promotes traditional/herbal remédieational health care programmes because thess dre
easily available at low cost and these are safgpangle have faith in them [6].

Plants are rich source of free radical scavengimieoules such as vitamins, terpenoids, phenolidsadignins,

stilbenes, tannins, flavonoids, quinones, coumasehloids, amines, betalains and other metatsoliteich are rich
in antioxidant activity [7]. Natural antioxidantsar protect the human body from free radicals arndrdethe

progress of many chronic diseases as well as dipidiative rancidity in foods. The role of antioxida has attracted
much interest with respect to their protective @ffagainst free radical damage that may cause rl@®ases
including cancer [8].
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Eichhornia crassipegMart.) Solms is a freloating perennial aquatic herb. It possesses tianglly important
compounds like phenolics, flavonoids, glutathiond anany other = metabolites [9]. Phytochemicadlists carried
out revealed the presence of flavonoids and othetaloolites in the plant extract [10]. These phyé&roitals may
have been responsible for antioxidant activity. ¢tethe present project was aim@devaluate the antioxidant
activity of ethanol extract of fredbichhornia crassipeby two different methods-reducing power assay aRéB
assay. Reducing power assay was evaluated atetiffeoncentrations and time delay.

MATERIALS AND METHODS

Eichhornia crassipewas collected from the lake near Ukkadam at Cotorea The plant sample was identified by
Dr.J.Sudhakar, Botanical survey of India, CoimbatdFhe root portion was cut off and the plant wasshed
thoroughly under running tap water to free fromrikeblhe leaves and shoot portion of the freshtplaaterial was
chopped into small pieces. The plant material waseted with ethanol and desolvetised yieldingaeth extract.

Antioxidant activity

Reducing power assay

Ethanolic extract of fresltichhornia crassipesvas subjected to reducing power activity by usihg standard
procedure [11].

Principle

The reducing power of ethanol extract of fré&Sbhhorniacrassipesvas determined by slight modification of the
method of Oyaizu [12]. Substances, which have réolugotential, react with potassium ferricyaniée®) to form
potassium ferrocyanide (¢ which then reacts with ferric chloride to forrarfic ferrous complex that has an
absorption maximum at 680nm.

Potassium ferricyanide + ferric chloride potassium ferrocyanide + ferrous chloride

Chemicals required

» Potassium ferricyanide (1% wi/v)
» Phosphate buffer (0.2M, pH 6.6)
» Trichloro acetic acid (10%)

» Ferric chloride (0.1%)

» Ascorbic acid (1%)

Phosphate buffer preparation

0.2M dibasic phosphate (35.61g in 1L) and 0.2M ni@sic sodium phosphate (31.21g in 1L) was prepared.
Dibasic sodium phosphate (18.75ml of 0.2M) was ihiwéth 31.25ml monobasic sodium phosphate andvilais
diluted to 100ml with water.

Procedure

The various concentrations of the extracts in athavere mixed with 2.5ml of phosphate buffer an&n2. of
potassium ferricyanide. This mixture was kept intavaath at 5 for 20min. Aliquots of tricholoro acetic acid
(2.5ml) were added to the mixture. The above smhufilml) was mixed with distilled water (2.5ml) aadreshly
prepared ferric chloride solution (0.5ml). The absmce was measured at 680 nm. A blank was prepétkedut
adding extracts. Ascorbic acid at various concéioina was used as standard. Increased absorbatice faction
mixture indicates increase in reducing power.

DPPH assay (2, 2 — diphenyl — 1- picrylhydrazyl)
Ethanolic extract of fresBichhornia crassipesvas subjected to DPPH assay by using the staquacgdure [11].

Principle
The scavenging reaction between (DPPH) and anxaaiot (H-A) can be written as
DPPH + (H - A)—» DPPH-H + A
(Purple) (Yellow)
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Antioxidants react with DPPH, which is a stableefradical and is reduced to the DPPHH and as aqoesice the
absorbance’s decrease from the DPPH radical toDfABH-H form. The degree of discoloration indicates
scavenging potential of the antioxidant compourndsxtracts in terms of hydrogen donating ability.

Chemicals required

» Methanolic solution of DPPH (0.1 mM): 39.4 mg of PI® was dissolved in one liter of analytical grade
methanol.

» Ascorbic acid 1%

Procedure

A solution of DPPH (0.1 mM) in methanol was prepgbaad 1.0 ml of this solution was added to 3.0 fréxdract
solution in methanol at different concentrationl@g /ml). Thirty minutes later the absorbance wassured at
517 nm. A blank was prepared without adding extrastorbic acid at various concentrations was @sestandard.
Lower the absorbance of the reaction mixture intdicaigher free radical scavenging activity.

RESULTS AND DISCUSSION

Reducing power assay

The reductive capabilities of the ethanolic extmictresh plantichhornia crassipesvere compared with ascorbic
acid for the reduction of the Fe F&* transformation in the presence of the ethanolicaektof the plant. The
reducing capacity of a compound may serve as dfisigmt indicator of its potential antioxidant agty.

The antioxidant activity has been reported to hecomitant with the development of reducing powdre presence
of reductant (antioxidants) in the extracts caubesreduction of F&/ Ferric cyanide complex to ferrous form.
Therefore F& complex can be monitored by measuring the formatibPerl’s Prussian blue at 680 nm [11, 13].
The reducing power of ethanolic extract of the lirgdant Eichhornia crassipesncreased with the increasing
amount of sample. The yellow colour of the tesusoh changes to various shades of green and ldperdling
upon the reducing power of the extract. All the acamtration of ethanolic extract of the fresh pl&nthhornia
crassipeshowed significant activities when compared todéeid ascorbic acid.

The reducing properties are generally associatati tie presence of reductones. The antioxidanbmctif
reductones is based on the breaking of the freigaladhain by donating a hydrogen atom. Reduct@ies react
with certain precursors of peroxide, thus prevenperoxide formation [14].

The data presented in figure 2 and 3 indicate tth@tmarked antioxidant activity of ethanolic extr& due to
presence of reductones by donating the electrodsreacting with free radicals to convert them torenstable
product and terminate free radical chain reaction.

EC50 value of ethanolic extract is|zB(Figure 1) and that of ascorbic acid is 2g@Figure 3) respectively. This
shows that the reductones present inu@0&f ascorbic acid was found to be inug®f the ethanol extract.

Reducing power assay was also carried out for teghfplantEichhornia crassipedy consideringthe time as
variant. It is quite obvious from the results thia¢ reducing power of ethanol extract increase$ witreasing
concentration and 50ug/ml of extract gave 0.67 diaswe at 680 nm, comparable with00 pg/ml of standard
(ascorbic acid) absorbance (Figure 2 and 3). Wathiation in time, absorbance increased. Maximunoidizsice
(0.88) was noted with 10ug/ml of the extract in r@h which was comparable to the activity of 500ulgth

ascorbic acid. Hence the reducing capacity of etli@aextract of the fresh plaiichhornia crassipesvas found to
be significant indicator of its potential antioxidaactivity. This may be due to the presence oft@tlyemicals
including flavonoids, phenolics which are respolesior antioxidant activity.
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Figure 1: Reducing power assay of ethanolic extradf waterhyacinth with concentration variation

0.8
0.7
0.6
0.5

0.4
0.3 =—4—Absorbance(nm)

Ahs (nm)

0.2
0.1
0]

0 20 40 60

Conc {ug/ml)

Figure 2: Variation of reducing power assay of ethaolic extract of waterhyacinth with Time
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Reducing power assay of ethanol fractionate of Eichhornia crassipegMart.) Solms at different concentrations
and time delay was evaluated by Jayarghial [15] showed that the absorbance increased witle tand
concentration.

The reducing power of petroleum ether, ethyl aegtatetone and hydrolysed extract of waterhyaaetermined
by ferricyanide method showed that the extractsaterhyacinth possess good antioxidant activity [7]

DPPH Assay
Free radical scavenging potential of ethanol ektear ascorbic acid at different concentrations vessed by

DPPH method. The results demonstrated good freealastavenging activity of the extract.

The 1, 1-diphenyl-2-picryl hydrazyl (DPPH) radical widely used as the model system to investigage t
scavenging activities of several natural compouwswh as phenolic or crude mixtures such as thenelibeextract
of plants. DPPH radical is scavenged by antioxisldntough the donation of proton forming the redubé&PH.
The colour changes from purple to yellow after witun, which can be quantified by its decreasebsfoabance at
wavelength 520 nm. Radical scavenging activityeases with increasing percentage of the free raidileition.
DPPH is a relatively stable radical. The assayased on the measurement of the scavenging abflaptioxidants
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towards the stable radical DPPH which reacts wiftable reducing agent. The electrons become paifiednd
solution loses colour stochiometrically dependingtbe number of electrons taken up [11]. From thesent
results, it may be postulated that ethanolic extodcthe fresh planEichhornia crassipeseduces the radical to
corresponding hydrazine when it reacts with hydnodenors in antioxidant principles.

Figure 3: Variation of reducing power assay of Asaic acid
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Figure 5 illustrates a decrease in the concentratfoDPPH radical due to the scavenging abilitytted soluble
constituents in the ethanolic extracts of the frpkmt Eichhornia crassipesnd the standard ascorbic acid, as a
reference compound, presented the highest activiéyl concentrations. The graph presented heiedtet! that the
IC50 values were found to be [®P and 40Qg of ethanolic extract of the fresh plaichhornia crassipegnd
ascorbic acid respectively. Thereforeug9of the ethanol extract is comparable with thevigtof 400ug of
ascorbic acid.

Figure 4: Effect of ascorbic acid on DPPH assay
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Figure 5: Antioxidant activity of Ethanol extract of waterhyacinth- DPPH assay
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It is well evident from the results (Figure 5) thhe free radical scavenging activity of the etHaextract of
waterhyacinth increases with increase in the canaton of the extract. Nearly 67% inhibition wasted with just
50 pg/ml of extract which shows the good antioxidanieptial of the world’s worst weed.

The DPPH scavenging assay of the petroleum etloetorse, ethyl acetate, aqueous, hydrolysed extiauts
fractionates viz the ethanol, the aqueous fractmnenethanol fractionate and the aqueous fractomdtdry
waterhyacinth evaluated by Jayanéti al [16] showed that the hydrolysed extract has goodPiBRcavenging
activity.

CONCLUSION

Eichhornia crassipesa water succulent plant even when fresh shows gatidxidant activity. This is an indication
that the plant can be harvested and processed fresh
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