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ABSTRACT

The tribal medicines play vital role in curing humdiseases in Wayanad district Kerala. In our contius effort
500 plants are already been reported. The objeatifvéhe present study is to examine the antioxidenitity of
methanolic and aqueous extracts of leaves of Ealgeriam-cottam(Roem.&Schult.)DC., Gomphostemma
heyneanum Benth.var. heyneanurhiackeria subpeltata (Willd.)Kunth and NothapodyteBmmoniana
(Graham)Mabb. which are extensively used by thetrifor curing cancer, arthritis, piles, dysentatigrrhoea and
skin problems. The DPPH radical scavenging actjyityosphomelybdenum assay and Fe (3) to Fe (Rjcieg
activity were employed in the present study tord@tee the antioxidant activity of these plants. TfePH radical
scavenging activity for the methanolic leaf extraff Hackeria subpeltata (Willd.)Kunth is significant erh
compared to the commonly used BHA followed by 99@24t 517nm (Methanolic extract of Gomphostemma
heyneanum Benth.var. heyneanum), 93.90 % at 517Meth@nolic extract of Embelia tsjeriam-
cottam(Roem.&Schult.)DC. The maximum value for phestimation, reducing power and antioxidant capaby
phosphomolybdenum were shown by the methanolieyxatct of Hackeria subpeltata (Willd.) which fama good
basis to propose the plant material for further ighemical and pharmacological analysis.
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INTRODUCTION

Oxidation is essential to many living organismstfae production of energy to fuel biological prozeldowever the
uncontrolled production of oxygen derived free cat8 is involved in the onset of many diseases sischancer,
rheumatoid arthritis, and atherosclerosis as wellira degenerative processes associated with adéh3j.
Antioxidants are compounds that can delay or intilie oxidation of lipids or other molecules by iliiting the
initiation or propagation of oxidative chain reacts [4]. There is some synthetic antioxidant conmalsyl such as
butylated hydroxytoluene (BHT) and butylated hydmxesole (BHA), commonly used in processed foods.
However, it has been suggested that these comphawisside effects [5]. Now a days natural antiartd have
become one of the major areas of scientific rebefg€/].Therefore the importance of searching foradtractive
exploiting natural antioxidants especially of plastigin, has increased greatly in recent yearsplamts the
antioxidant effect is mainly due to phenolic compots such as flavonoides, phenolic acids, and picatiterpenes
[[8-9].

The antioxidant activity of various plant parts demeasured using numerous assays. Due to corynexosition
of different plant products, more than one mettodecommended for the evaluation of antioxidanivegt[10].
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The methods commonly used include DP&dday [11], total antioxidant capacity by phosphlgbiienum method
[12]. Fe (Ill) to Fe (Il) - reducing activity [13]nd total phenol estimation [14]

This study is part of our work related to the doeutation of tribal medicines and therapeutic udgslants used
by the kurichia, kuruma, kattunaika, adiya and pheiya tribes of Wayanad district Kerala. The otiecof the

present study is to examine the antioxidant agtieftmethanolic and water extracts of leaveEmibelia tsjeriam-
cottam (Roem. & Schult.)DC., Gomphostemma heyneanuBenthvar. heyneanum,Hackeria subpeltata
(Willd.)Kunth andNothapodytes nimmonian&raham) Mabb.which are extensively used by thmegifor curing
cancer, arthritis, piles, and dysentery, diarrherg skin problems.

EXPERIMENTAL SECTION

Chemicals

0.004% DPPH in ethanol, 0.6M ,80,,28mM ammonium molybdate, ascorbic acid, phosphatger, 1%K3 Fe
(CN)s potassium hexacynoferrate, trichloroacetic acldfFec} , 20% N&COs, folin ciocalteau reagent, standard
Gallic acid,butylated hydroxyanesole.(All chemicaked were analytical grade and obtained from aigaidrich
and Merck.

Plant M aterial

Fresh leaves dEmbelia tsjeriam-cottarfRoem. & Schult.)DC.Gomphostemma heynean&anthvar. heyneanum,
Hackeria subpeltatgwilld.) Kunth andNothapodytes nimmoniar{&raham) Mabb.were collected from the forests
of Wayanad district, Kerala. Plant specimens weepodited in Mysore university environmental science
department. The tribal medical practitioners ugefthsh leaves of these plants for treating vartissases.

Sample preparation

Aqueous and methanol extracts were prepared by geniming the fresh samples of leaves with a maatat
pestle in the respective solvents to a concentraifo0.01g /ml.The extracts were centrifuged a@®@ for 10
min.and the supernatant were used forinhéro antioxidant activity assay.

DPPH assay

Ability of extracts to scavenge DPPH free radicalswdetermined by [11An aliquot of the sample is taken and
made up to 5 ml with alcohol and then mixed wellwi.0 ml of 0.004% DPPH solution (in ethanol, @egal fresh
just before the assay). The tubes are incubatddrinfor 30 min and absorbance read at 517 nm.

DPPH radical scavenging capability (%) was cal@daising the formula

(ABS of control-ABS of sample) x 100
(ABS@ntrol)

Total Antioxidant Capacity by Phosphomolybdenum method.

An aliquot of each sample is made up to 3 ml witlaeol and combined with 1 ml of reagent solutior6 (M

sulfuric acid, 28 mM sodium sulphate and 4 mM amimonmolybdate). Ethanol (0.1 ml) is used, in plade
sample solution, for the blank. The tubes are cagmel incubated in a boiling water bath at 95°Cof@min. Later
the samples cooled to room temperature, the abisoebaf the aqueous solution of each was measuré@5ahm
against a blank and using ascorbic acid as standantibxidant capacity expressed as ascorbic aqigdvalents

(umol/g).

Fe(lll) toFe(I1) - reducing activity

Fe (Ill) reducing activity was measured by the rodtlof [13]. An aliquot of each extract dissolvedviater, was
mixed with 2.5ml of phosphate buffer (0.2M, pH 6a&)d 2.5 ml of 1% aqueous potassium hexacyanoferrat
solution. After 30 min incubation at 50°C, 2.5 nil 0% trichloroacetic acid were added, and the ontwas
centrifuged for 10 min. 2.5 ml of aliquot of thepgy layer was mixed with 2.5 ml of water and 0.5ah0.1%
aqueous ferric chloride. The absorbance was mehsatrd00 nm. Fe (lll) reducing activity was detarad as
ascorbic acid equivalents (mmol ascorbic acid/gaex}.

Total phenol Estimation:

The total phenol content is estimated by the methiod4]. An aliquot of each extract dissolved in wate®as
mixed with 250ml of Folin-Ciocaltean reagent (Untiid) and allowed for 1 min; later 750pg of 20% isod
bicarbonate was added and incubated for 2 hd@tes.absorbance was measured at 760nm.Antioxid@aicts is
expressed as gallic acid equivalents. (ug Galiid agn fresh weight).
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RESULTSAND DISCUSSION

In recent years, the use of some synthetic antion&l has been restricted because of their poswikle and
carcinogenic effect [15-16]. This concern has resuiin the investigation of the effectiveness of taturally
occurring compounds with antioxidant properties-18]. In the present investigation the methanolic andewat
extracts of leaves oEmbelia tsjeriam-cottaRoem.&Schult.) DC.,Gomphostemma heyneanuBenthvar.
heyneanumiackeria subpeltatgwilld.) Kunth andNothapodytes nimmoniar{&raham) Mabb. were subjected to
screening for their possible antioxidant activity.

The radical scavenging activities of the extrace&semdetermined by using DPPH a stable free radlithl radical
scavenging activity 175 at 517nm. 1, 1-diphenyli@yphydrazyl is a nitrogen-centered free radicallor of which
changes from violet to yellow on reduction by:tér € donation. Substances able to perform this reacien
antioxidants and therefore radical scavengers Ascacid, BHA, BHT, gallic acid are references.Tderrease in
absorption is taken as the measure of the extenddifal scavenging. The free radical scavengirtgyitc of
extracts by DPPH assay are shown in Table 1. Her®PPH radical scavenging activity 107.05% at 5i7or the
methanolic leaf extract oflackeria subpeltatgWilld.)Kunth is significant when compared to tbemmonly used
BHA (175 % at 517 nm.) followed by 99.24 % at 517/ktethanolic extract ofcomphostemma heyneanum
Benthvar. heyneanum®3.90 % at 517nm (Methanolic extractirhbelia tsjeriam-cottanfRoem. &Schult.)DC.

Total quantitative determination of antioxidant aeiy of the sample extracts were evaluated by
phosphomolybdenum method [12]. The assay is basdtieoreduction of Mo (VI) to Mo (V) by the extraahd
subsequent formation of a green phosphate/Mo (W)ptex at acid pH. The measurement of absorbaneact
extracts at 695nm showed significant values forhamestlic extract oHackeria subpeltatgdwilld.)Kunth (743.6ug
ascorbic acid equivalents/gm fresh leaf weightlofeéd by methanolic extract &mbelia tsjeriam-cottaniRoem.
&Schult.)DC. (404.8 ug ascorbic acid equivalentsfgesh leaf weight) and methanolic extractGdmphostemma
heyneanunBenthvar. heyneanurt365.6 ascorbic acid equivalents/gm fresh leaf higigable 2.

Table 1: DPPH Radical scavenging Capacity (%) of plant extracts.

Treatments Sample DPPH %  over control

1 WGH 60.57 +1.23
2 WNN 108 + 1.4
3 WEJC 76.00 £2.14
4 WHP 53.52 + .27

5 MEGH 99.24+15

6 MENN 49.52 +£2.35
7 MEEJC 93.90 + .54
8 MEHP 107.05 + .27
9 BHA(control ) 175+1.25

Table 2: Antioxidant capacity of plant extracts by phosphomolybdenum method.

Treatment| Samplg PM(uM)Ascorbic acid equivalentsfiggsh leaf weight.
1 WGH 265.6 + 29.06
2 WNN 2215+ 34.72
3 WEJC 286.9 + 15.69
4 WHP 293.5 + 56.75
5 MEGH 365.6 + 42.80
6 MENN 177.1+ 21.18
7 MEEJC 404.8 + 38.6
8 MEHP 743.6 + 73.9

Reduction is an important indicator ofd®nating activity, which is an important mechanishphenolic antioxidant
action.When substances exhibiting high reducingléenies donate electrons which can react with faekcals
converting them to more stable products in the ggeagadical chain reactions could be terminateéelflll) to Fe

(1N - reducing activity experiments the increasdborbance values denotes the increased redudiity abplant
extracts by converting Fe3+ to Fe2+ .The wateraextof Embelia tsjeriam-cottanjRoem. & Schult.)DC. Shows
high reducing power, 40.04mM ascorbic acid equivaligm fresh leaf weight at 700nm followed by metiia
extract ofHackeria subpeltatgdwilld.)Kunth, 26.12 mM ascorbic acid equivalegts/ fresh leaf weight and water
extract ofGomphostemma heyneanBenthvar. heyneanum?5.42 mM ascorbic acid equivalents/gm fresh leaf
weight(Table 3).
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Table3: Fe(I1l) to Fe (I1) - reducing activity of plant extracts.

Fe(3)-Fe(2) Reducing activity(mM Ascorbic
Treatment|  Sample acid equivalents/gm fresh leaf weight.

1 WGH 25.42+1.41
2 WNN 2.06+ .43

3 WEJC 40.04+1.2
4 WHP 19.29+ .95
5 MEGH 25.2+ 4.2

6 MENN 3.65+1.75
7 MEEJC 20.35+ 1.6
8 MEHP 26.12+ 5.5

Phenolic moieties present in the molecular strgctimatural antioxidants often help in enhancimgrtantioxidant
activity [20-21]. The phenol content of plant extsawere measured based on the method of Singi¢tain 1999 at
760nm and tabulated the results in Table 4. Aneiase in the absorbance of the reaction mixture winidicates
the increased antioxidant activity. The methanoktract of Hackeria subpeltatdWilld.)Kunth has the maximum
value (23.02mg /gm fresh leaf) followed by watetrast ofEmbelia tsjeriam-cottaniRoem. & Schult.)DC (16.78
mg /gm fresh leaf), methanolic extractirbelia tsjeriam-cottartRoem. & Schult.) (13.10 mg /gm fresh leaf).

Table4: Total phenole content of plant extracts.

Total phenols
Treatment | Sample (mg/gm fre§1 leaf weight
1 WGH 11.91 +.13
2 WNN 10.49 +.45
3 WEJC 16.78 +.44
4 WHP 12.25+.12
5 MEGH 12.38 £.27
6 MENN 8.43+.14
7 MEEJC 13.10 +.30
8 MEHP 23.02 +.60

(WGH, WNN, WEJC, WHP Water extracts o6Gomphostemma heyneanBenthvar. heyneanum, Nothapodytes
nimmoniang Graham) MablEmbelia tsjeriam-cottaRoem.&Schult.)DC.andHackeria subpeltatéWilld.)Kunth
MEGH, MENN, MEEJC, MEHP: Methanolic extracts @omphostemma heyneanuBenthvar. heyneanum,
Nothapodytes nimmoniar{&raham) MablEmbelia tsjeriam-cotta®oem.&Schult.)DC.and Hackeria subpeltata
(Willd.)Kunth )

The present study result highlights the potentigtaditional plants as part of tribal medicinestlirrapeutic uses.
The results form a good basis for the selectioplarfts for further investigations in the prepanatid medicines for
various ailments.
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