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ABSTRACT

To evaluate the in-vitro free radical scavengingaty of leaves Daemia extensa Petroleum ethéaretl, aqueous
extracts of Daemia extensa were prepared, with esgige extraction in soxhlet apparatus. Each extwas
selected to study the free radical scavenging gty superoxide scavenging assay method. It wasd that
aqueous extract contained carbohydrates, glycosiaeimo acids flavonoids, tannins, alkaloids, stdspiethanolic
extract contained glycosides amino acids flavonotdsnins, alkaloids, steroids. Ethanolic extradt @aemia
extensa has showed 70.840.69 % inhibitiorsiperoxide scavenging model. Aqueous extract &lswed almost
similar activity 67.8+0.58 % compared to ethanolic extract), while Petrolewtmer extract showed poor
inhibition of superoxide scavenging activity. All extractsvebo dose and time dependent inhibitafrsuperoxide
scavenging activity. Daemia extensa had the higto¢at phenolic content (42.60 mg TAE (tannic asiplivalent)/
100 g fresh weight). Total phenolic content haditpas correlation with antioxidant capacity. Thie@ws that the
plants, especially Daemia extensa, may be potenteamf natural antioxidants.

Key Words: Antioxidant activity, DPPH Daemia extens&henolic CcontentSuperoxide scavenging, Flavanoid
content

Abbreviation- DPPH; diphenyl Picrylhydrazyl hydratd AE; tannic acid equivalenEDTA; ethylene diamine tetra
acetic acid.

INTRODUCTION

Daemia extens& a perennial twining herb, foul-smelling whemiibed; Stems bears milky juice and covered with
longer stiff erect hairs 1mm; Leaves are thin, dip@vate and heart-shaped 2-12 cm long, coveréld saft hairs;
Greenish yellow or dull white, sweet-scented flosvieorn in axillary, double white corona at the baka stamina
column, long-peduncled, umbellate or corymbosetetsstinged with purple; Fruits paired with folkgl 5.8 cm
long and 1 cm in diameter, reflexed, beak long,ece# with soft spinous outgrowth and release maeygs with
long white hairs when they split open. Seeds anselg velvety on both sides. The entire plant dtutss the drug
and is used as a medicine.

Literature reveals that, the carbonyl groups aspaasible for free radical scavenging activity [Eiee radicals are
atoms or groups of atoms with an odd number ofteles and can be formed when oxygen interacts oéttain

molecules. To prevent free radical damage, the bhadya defense system of antioxidants [2 ABfioxidants are
able to give free radicals, which becomes a conguatd their unpaired electron, thus eliminating titmveat of gene
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alteration leading to cancevledicinal plants have attracted attention of ndy gmofessionals from various systems
of medicines, but also the scientific communitydogjing to different disciplines [4, 5[n recent years, these have
been a great interest in herbal remedies for thatrtrent of number of ailments. Plants are promisimgrce of
drugs. In continuation of search in potential fradical scavenging agents [@he present investigation was aimed
to determine free radical scavenging activityDafemia extensd_eaves. Free radical scavenging properties melp i
strengthening the immune system of the body whathsto overcome cancer.

A number of phytochemical studies have demonstridtegpresence of several classes of chemical congzolt is
not our intention in this review to cover all themy compounds reported fBaemia extensabut to summarize the
major components that have been implicated in therpacological activities of the crude drug. Mostmenonly
found phytochemicals from the leavesDH#emia extensare flavonoids alkaloids, terpenoids, tannins;oitis and
carbohydrates [7]. Although, a large number of coummus have been isolated from various partBad#mia
extensa Phytochemical studies have shown the presencardenolides, alkaloids, triterpenes (lupeol), samm
steroidal compounds [8]. The seedsDafemia extensaontain uzarigenin, coroglaucigenin, calactinotralpin,
other cardenolides and a bitter resin, Pergularihfeave a cardiotoxic action [9, 10]. It has beeggested that the
plant seed action on the uterus is similar to ¢iigituitrin and is not inhibited by progesterodd[12].

Plant phenolics are commonly found in both edilvld aon-edible plants, and have been reported te havtiple
biological effects, including antioxidant activithe antioxidant activity of phenolics is mainly dtetheir redox
properties, which allow them to act as reducingnsggehydrogen donators, and singlet oxygen quesdher
addition, they have a metal chelation potentiale Penolic compounds are increasingly of interesthie food
industry because they retard oxidative degradaifdipids and thereby improve the quality and rtigrial value of
food. The importance of natural phenolic compouindsh plants materials is also raising interest agnscientists,
food manufacturers, and consumers due to functifowd with specific health effects. Several studiesl been
conducted to evaluate the correlation between gleegompounds and antioxidant activity. The antitative
properties of some vegetables and fruits are pdtit/to the low molecular weight phenolic compoumndsich are
known to be potent as antioxidants.

MATERIALS AND METHODS

Collection and preparation of extract
Leaves ofDaemia extensavere collected from Indore (Madhya Pradesh). Titkentication was done by Prof. S.
R. Upadhyaya Indore (M.P.) INDIA.

Preparation of Extracts

The leaves oDaemia extensavere collected and shade dried. The dried leawes® coarse powdered and the
powder was packed in to soxhlet column and extdastecessively with petroleum ether (60 =@)) ethanol (64.5
— 65.5C) and distilled water. The extracts were con@att under reduced pressure (bath tenf€h0The dried
extracts were stored in airtight container in gefriator below 10-2C.

Preliminary Phytochemical Screening

The preliminary phytochemical screening was carded on petroleum ether, ethanol and aqueous éstiafc
Daemia extenskeaves for the detection of various phytochemichésts for common phytochemicals were carried
out by standard methods [13, 14].

Determination of total phenolic contents

The concentration of total phenolics in extract wigermined using Folin— Ciocalteu reagent accgrdm the
method described by Singleton and Rossi (1965) sliiht modification using tannic acid as a stadd&riefly,

1.0 ml of extract solution (5mg/ml) was added iAG ml volumetric flask that contained about 60 distilled

water. 5.0 ml of Folin—Ciocalteu reagent was added the content of the flask was mixed thoroughB.0 mi

sodium carbonate (20 % wi/v) was added after 8 mirsthe volume was made up to 100 ml using didtilater.
The mixture was allowed to stand for 2 h with intétent shaking. The absorbance was measured atiiGgsing a
UV-Vis spectrophotometer (Jenway 6100, Dunmow, EsdeK). The total phenolic content was determiasdng
of tannic acid equivalent (TAE) using an equatibtained from the standard tannic acid calibraticapb.
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Determination of total flavonoid content

The total flavonoid content was determined using Bowd method [15]. 5 mL of 2 % aluminium trichidei
(AICI3) in methanol was mixed with the same voluofehe extract solution (0.4 mg/mL). Absorption deegs at
415 nm using PerkinElmer UV spectrophotometer viaken after 10 minutes against a blank sample stingiof
a 5 mL extract solution with 5 mL methanol withcACI3. The total flavonoid content was determinesing a
standard curve with catechin (0 - 100 mg/L) asdtaadard. Total flavonoid content is expressed gofitatechin
equivalents (CE) / g of extract.

Superoxide scavenging activity

Petroleum ether, agueous and ethanolic extracts seeened for anti-oxidant activity using supettexree radical
scavenging activity in dose and time dependent @afirb]. The assay was based on the capacity cdah®les to
inhibit blue formazan formation by scavenging thpesoxide radicals generated in riboflavin-light-NBystem.
The reaction mixture contains 50 mM phosphate buffie 7.6, 20ug riboflavin, 12 mM EDTA, O.1 mg/3 MBT,
added in that sequence. The reaction was startétutnination the reaction mixture with differenbrcentrations
(5-100 p g/ml) of samples for 15, 30 and 45 mine Ebsorbance was measured immediately after illatoim at
590 nm. Ascorbic acid was used as standard druge®=ge inhibition and Kgwere calculated (Results are shown
in Fig. 4).

DPPH radical scavenging assay

Radical scavenging activity of plant extracts agastable DPPH (2, 2-diphenyl-2 picrylhydrazyl hgtdy, Sigma-
Aldrich Chemie, Steinheim, Germany) was determirsgectrophotometrically. When DPPH reacts with an
antioxidant compound, which can donate hydrogers ieduced. The changes in color (from deep vitdight
yellow) were measured at 520 nm. Radical scavengitigity of extracts was measured using modifiezthrad of
Brand-Williams 1995, as described below. Extratitsons were prepared by dissolving 0.025 g ofe@kiract in 10
ml of methanol. Three ml of Freshly prepared soltof DPPH in methanol was mixed with 7 extracted
solution to produce final mass ratio of extractpragimately 3:1, 1.5:1, 0.75:1 .Analysis was dosang disposable
microcuvettes of 1 cm path length. Similar concatiins of rutin were used as reference standard.sBmples
were kept in the dark for 15 min at room tempeatmd decrease in absorption was measured. Almoigftblank
sample containing the same concentration of metham DPPH solution was prepared and measured. ddiky
experiment was carried out in triplicate. Radica\senging activity was calculated using followirgriula:

% inhibition = [(AB -AA)/AB] x 100

Where: AB —absorption of blank sample (t=0 min).
AA —absorption of tested extract solution (t=15 thin

RESULTS AND DISCUSSION

Phytochemicals investigations

It was found that petroleum ether extract contaisteroids, fat and fixed oils; aqueous extract aiowed
carbohydrates, amino acids, steroids, flavonoikialalds, glycosides and tannins; ethanolic extedsb showed
almost similar phytochemicals as compared to agsegtract.

Total phenolic content of the extracts
The total phenolic content of th#gaemia extensaxtracts in tannic acid equivalents are preseintéchble 1. The
highest value was obtained foaemia extensa ethanol and lowest by the extract with petrolesther.

Table No. 1
S. No. Extracts TAE
1 CzHSOH 15.3
2 Aqueou: 13.5
3 Petroleum ethe 5.4

a
Total phenolic content is expressed as tannic agigvalents (TAE; mg catechin/g of extract)
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Studies on total phenolic content had been puldisheseveral papers. Total phenolic conterDaemia extensa
three different climates (India, Nicaragua and Kiganged from 294 4250 mg GAE/ dry weigh[16] and water
plants extracts studied byoham et al. (2004) ranged from 2- 3234 mg TAE/100 g dry weight. In additic
Jerez et al. (2007) evaluated the total phenatimfthe bark of two kinds of pinPinus pinasteandPinus radiata
Different levels reported in these studies may ttébuted to the different plants, procedures and staisdused t
express as total phenolic contents used by indalidooups of investigator. The usage of F-Ciocalteu reagent
also was measured based on the colour measurerhait was no-specific on jpenol. Perhaps there were ot
components that can react with the reagent su@asembic aci(17]. Besides, various phenolic compounds F
different response to this asqdy]. However, the measurement of color changes afterhiburs storage coulce
used to determine the existence of phenol in sanpleis may due to the antioxidant properties ahpkxtract the
react as reductant agent which known as redoxra

Total Flavanoid content of the extract
Daemia extens&xtracted with ethancexpressed the highest total flavonoid content irectan eqivalents, as
compare to petroleum ether and aqueous extractrshioWable 2

Table No. 2
S. No. Extracts CE
1 CzHSOH 12.3
2 Aqueous 9.5
3 Petroleum ethe | 3.4

a
Total flavonoid content iexpressed as catechin equivalents (CE; mg categbirgxtrac).

Free radicals scavenging activity

Ethanolic extract oDaemia extens had showed 57.6+0.62 % inhibition smperoxide scavenging model. Aque:
extract also showed almost similar activ(55.3+0.486 compared to ethanolic extract), while Petroleuimer
extract showed poor inhibitionf superoxide scavenging activity. All extracts wied dose and time depend
inhibition of superoxide scavenging activity. The resultsraported in Tabl3and shown in Fig. 1, 2,

DPPH radical scavenging activity

The agqueous extract 8faemia extens exhibited a significant dose dependent inhibitiélD®PH activity, with &
50% inhibition (1Gg) at a concentration of 11ug/ml. The 1G value of the extract was found to be close to
the standard; rutin (I§ 10 ug/ml). Compared to rutin the extract exhibited mikir curve of antioxidant activit
This result demonstrated tHahemia extens extract has inhibitory activity againthe DPPH radical, Fig.
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Fig.1: Effect of petroleum ether extract on superoixle free radicals
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Fig. 2: Effect of ethanolic extract on superoxiderte radicals
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Fig. S5: DPPH radical scavenging activity ofatropha gossypifolia extract added to a ethanolic solution of
DPPH radical scavenging activity was measured at 82nm as compared to rutin

Table No. 1. Percentage inhibition of superoxidedée radical scavenging activity of petroleum, ethaalic and
aqueous extracts

% Inhibition
S. Concentrations Minutes
No. (ug/ml) 15 30 45
Petroleum Ethanolic | Aqueous Petroleum Ethanolic | Aqueous Petroleum Ethanolic | Aqueous
ether ether ether

1. 5 26.8+0.28 37.0+0.33  33.6+0.22 32.9+0.34 40.380) 38.7+0.39 39.4+0.44 51.4+0.49 43.1+0.B3
2. 10 31.5+0.31 44.8+0.49  38.4+0.27 39.7+0.39 53.85 | 42.4+0.47 47.6+0.45 62.8t0.58  48.2+0.p1
3. 25 38.6+0.32 47.840.53 42.7+0.39 48.3+0.54 50.55 | 48.3+0.49 53.6+0.57 61.8+0.66 52.8+0.p7
4. 50 45.0+0.52 57.6+0.62  55.3+0.48 54.9+0.53 60.6% | 50.9+0.52 60.4+0.63 68.4+0.65  60.0+0.53
5. 100 50.6+0.47 61.2+0.5 59.7+0.93 59.7+0.59 H861 | 60.5+0.64 68.5+0.67 70.8+0.69  67.8+0.p8

Data are meanS.D of three measurements. Statistitalysis was performed by the Student’s t-tedtianANOVA

Statistical analysis
All analyses were run in triplicates. Data werelgred by an analysis of variance (ANOVA). Statiatianalysis
was performed by the Student*gest and by ANOVA.

The traditional medicine all over the world is nalags revalued by an extensive activity of reseantidifferent
plant species and their therapeutic principles.efxpental evidence suggests that free radicals @fi)reactive
oxygen species (ROS) can be involved in a high rermobdiseases [19As plants produce a lot of antioxidants to
control the oxidative stress caused by sunbeamsxaygkn, they can represent a source of new congsouth
antioxidant activity.

In the present study, aqueous and ethanolic extvaot selected as they contain alkaloids, glycasidaponins,
tannins, flavonoids and phenolic compounds. Thiy inave active constituents for producing the frediaal
scavenging effect.

Free radicals are produced under certain envirotaheondition and during normal cellular functionthe body.
These molecules are missing an electron, givinmtha electric charge. To neutralize this chargee fadicals try
to withdraw an electron from, or donate an electmra neighboring molecule. Other antioxidantskesagainst the
molecules that form free radicals, destroying thHefore they can begin the domino effect that ldadsxidative
damageFor example, certain enzymes in the body, suchupsrexide dimutase, work with other chemical to
transfer free radical into harmless molecules. MitaC; an antioxidant that may prevent cataracts @ncers of
the stomach; throat, mouth, and pancrétasiay also prevent the oxidation of LDL cholestelowering the risk of
heart disease. Literature reveals that, the catbgnoyips present in the flavonoids and phenolic poumds were
responsible for free radical scavenging activithis investigation revealed that tliZaemia extensaContains
pharmacologically active substance such as alksloglycosides, saponins, tannins, flavonoids andnglic
compounds, which are responsible for ugperoxide scavenging activity.
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