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ABSTRACT

In vitro antioxidant analysis of ethanolic leaf exdt of M. uniflorum was performed by 1,1-dipheypicryl
hydroxyl (DPPH), 2,2' azinobis-3 ethylbenzothionai6 sulfonic acid (ABTS+) cation decolourizatioestt,
hydroxyl radical (OH.), hydrogen peroxide,®}), nitric oxide radical (NO), superoxide radicabhgenging assays,
metal chelating activity, ferric reducing antioxidapower assay (FRAP) and reducing power assaygusin
established procedure. Additionally total phenobesl tannin were estimated. The ethanolic stemaexshowed
better ability to scavenge superoxide radicak{i@lue of 435 + 0.45 pg/ml), hydroxyl radical ¢fvalue of 270 +
0.51 pg/ml), 2,2-diphenyl-1-picryl hydroxyl radicallCs, value of 485 + 1.05 pg/ml), 2,2' azinobis-3
ethylbenzothiozoline-6 sulfonic acid @&value of 310 £+ 0.78 pg/ml), hydrogen peroxidesgl@lue of 400 £ 0.76
pg/ml), nitric oxide radical (I6p value of 335 + 0.76 pug/ml) and metal chelating\atsti(ICs, value of 300 + 0.58
pag/ml). The reducing power and ferric reducingi@itant power abilities increased with respecirntorease in
concentration of extract. In all the assays, ascatid was used as standard.
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INTRODUCTION

Medicinal plants are the bio resources gifted bturg world used to heal an assortment of humaeadiss to
determine their probable sources for new drugs].[1rRliving systems free radicals are producedpag of the
body's regular metabolic process, and the freecahdhain reactions are regularly produced in ttimehondrial
respiratory chain, through xanthine oxidase agtivéttmospheric pollutants, from intermediary metatalysts,
xenobiotics and drugs. In addition, chemical dddffat stores under different conditions such asali#on, fever,
infection and fasting can result in increased rdactivity and cell damage. Oxygen free radicah daitiate
peroxidation of lipids, which in turn stimulatesyghtion of protein, inactivation of enzymes ancedtion in the
structural arrangement and function of collagerebr@nt and other membranes, and play a role inothg-term
complication of diabetes [3,4]. The advantageousliomal effects of plant materials normally resfribm the
combinations of secondary products present in thetg The medicinal actions of plants are uniquedrticular
plant species or groups are dependable with thiseqt as the combination of secondary products particular
plant is taxonomically distinct.
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Oxidative stress is known to be a constituent ofemudar and cellular tissue damage mechanisms iexgmnsive
spectrum of human diseases like cancer, agingpreegenerative diseases, atherosclerosis and pgitall events
[5,6]. Exogenous chemical and endogenous metapaticesses in the human body or in the food systégitm
fabricate highly reactive oxygen species, which aapable of oxidizing biomolecules, resultant sstie damage
and cell death. Therefore, the great interest kas Ibecently paying attention on the natural foausgicinal plants
and phytocostituents due to their well known aleiitto scavenge free radicals (i.e. antioxidantexpyv,8].

Macrotyloma uniflorumhas been used in traditional system of medicinetfeating haemorrhoids, tumours,
bronchitis, cardiopathy, nephrolithiasis, urolii| splenomegaly, strangury (irritation at theebaesthe bladder),
ophthalmopathy, verminosis (disease caused by iiara®rms), inflammation and liver problem. An exttpt was
made to investigate the hepatoprotective activitiacrotyloma uniflorumin Wistar albino rats [9]. Horse gram
seeds have recently been shown to prevent atherosid in rats and may be a probable functionatl flao the
prevention of hyperlipidaemic atherosclerosis [1@aves and stems were reported to have more nuofla@nino
acids and lectin like glycoprotein. Presence ofreesterol and psoralidin were also reported. Sekts aniflorum
contain lectins, glycoprotein, agglutinin, anti-Ahyoagglutinin, glycosidase enzymes, allantoinadieretic
dipeptide and pyroglutamyl glutamine [11]. Liten®u survey showed that Dolichin A & B,
pyroglutaminylglutamine along with several flavod®iwere secluded from this plant [12].

The use of antioxidants in management of oxidagivess related pathologies is a possible theragadstirategy for
the future. Natural product with antioxidant prajs may perhaps trigger this goal. The aim of itigitro study is
to assess the antioxidant activity of the ethansleam extract oMacrotyloma uniflorumusing variousn vitro
scavenging assays.

MATERIALSAND METHODS

Collection of plant material

The plant specimens for the proposed study werkeaet from Kothavadi village, Coimbatore distridamil
Nadu, India. The plant was taxonomically authem¢ideby Dr. G.V.S Moorthy, Botanical Survey of IndieENAU
campus Coimbatore, with the voucher number BSI/SRX3/2013-14/Tech/1309.

Sample extraction

50 g of powdered plant material was weighed andaeted with 250 ml of ethanol for 72 hours usingasional
shaker. Repeated extraction was done with the sataent till clear colorless solvent is obtainedit@dned extract
was evaporated to dryness by using a rotary vacewaporator at 40-50°C and stored at 0-4°C in artigint

container.

In vitro freeradical scavenging activity

DPPH radical scavenging assay was estimated bys Btwthod [13], 2,2'-azinobis- (3-ethylbenzothiazelb-
sulfonic acid) (ABTS+) radical activity was estiradt by the method of Re, et al., [14] the hydroxatlical
scavenging activity was measured according to tlethod of Klein, et al., [15] Hydrogen peroxide i
scavenging assay was determined by Ruch method liic oxide (NO) scavenging activity of the extt was
determined by the method of Green, et al., [17] $deament of superoxide radical scavenging actiwvig done
using the standard method of Liu, et al., [18] ametal chelating activity was performed by the mdtBinis [19].
The reducing power of the whole plant extract waangified according to the method of Oyaizu [20§l &he total
antioxidant potential of sample was determined gu$@tric reducing antioxidant power (FRAP) by thethod of
Benzie and Strain [21].

Estimation of total phenol

Total phenolic content was carried out by the maéthbSingleton and Rossi [22]. The plant samplé (@l) was
mixed with distilled water (3 ml) and 0.5 ml of KolCiocalteu reagent was added. After 3 minutesl 220%

sodium carbonate was added and mixed thoroughlg.tlibhes were incubated in a boiling water bath thxdar

one minute. It was then cooled and the absorbarmsemeasured at 650 nm using spectrophotometersaghe
reagent blank. Standard curve of gallic acid sotutind the results were expressed as mg of gallicesuivalents
(GAES) per g of extract.
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Estimation of total tannin

Total tannin content was determined in the methb8ahendrel [23]. 0.2-1.0 ml of standard tannicdasblution
was pipetted out in to a series of test tubes.niatleer test tube 0.5 ml of extract solution waetakl he volumes of
all the tubes were made up to 3.0 ml with distilleater. 3.0 ml of distilled water was taken as klaho all the
tubes added 2.0 ml of 20% pG&O; followed by the addition of 0.5 ml of Folin-Ciotali reagent and incubated at
room temperature for 30 minutes. The absorbancereas against reagent blank at 700 nm. From thelatd
graph, the amount of tannin present in the sampke aalculated.

RESULTSAND DISCUSSION

The oxidative damage caused by reactive oxygeniepdBROS) such as the super oxide radical {Gnd by
hydroxyl radicals (HQ on lipids, proteins, and nucleic acids may geteerarious diseases including cancer,
cardiovascular diseases, cataracts, atherosclediasi®tes, immune deficiency diseases and ag@$2. Natural
and synthetic antioxidants have been shown to imgproduct stability, quality and lead long lifeahy research
works have mentioned the inconvenience of synttattoxidants [27-30]. Indeed, the use of synthatiioxidant

in food products has decreased due to their vityatdls well as their possible poisonous and caig@mic effects on
health [28]. Nowadays, research has an alert amgusiedicinal plants to extract new natural antiarid that can
replace synthetic additives in addition, the publiconviction that phytochemicals are intrinsicaligfer than
synthetic chemicals [31]. Herbal medications gapydarity due to an awareness that there is a linatdlence of
adverse reaction to plant preparation compound $iyathetic pharmaceuticals [32].

DPPH radical scavenging test is based on the egehaihhydrogen atoms between the antioxidant aacdmstant
DPPH free radical. DPPH is a stable free radicabain temperature which accepts an electron ordggdr radical

to form a steady diamagnetic molecule. DPPH radgcabndensed to the corresponding hydrazine, aicahange

of the solution from violet to yellow indicates tBeavenging behavior of the crude plant sampletdusoactive
compounds such as phenolic compounds, flavonaidgemnoids and their derivatives [33,34]. Furtheludtion of
DPPH radical is related to the high scavengingviigtiof the particular extract [35]. In figure lhetnolic stem
extract ofMacrotyloma uniflorumshowed maximum activity of 60% at 500 pg/ml whageascorbic acid at the
same concentration exhibited 68% inhibition respebt. 1Cso values were found to be 485 + 1.05 pg/ml and 410 +
0.76 pg/ml for the extract and the reference stahdscorbic acid.

Figure 1: DPPH Radical Scavenging assay
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The ABTS assay is based on the inhibition of theodtance of the radical cation ABTS, which hasstiritive
wavelength fascination spectrum [36]. The ABTS cistry involves nonstop generation of ABTS radicainma
cation with no contribution of any intermediary i@al. It is a decolorization assay; consequentyy/rédical cation
is performed prior to the addition of antioxidaestt system, rather than the production of the ehdaking place
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frequently in the existence of antioxidants. Thgutes obtained this assay imply the action of tkieaet either by
inhibiting or scavenging the ABTS radicals sincehbimhibition and scavenging properties of antiexits towards
ABTS radicals have been previously reported [3juFe 2 indicates that the ethanolic extracivbfuniflorumon
ABTS+ radical assay shows a significant antioxidactivity at a concentration of 50§/ml with an inhibitory
activity of 63% as compared to that of standardodsc acid (68%). The extract showed better agtivmn
guenching ABTS radical with an §gvalue of 310 £ 0.7&g/ml comparable to the standard ascorbic acid 6f24
0.76 pg/ml.

Figure 2: ABTS Scavenging activity
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Nitric Oxide (NO) is a diffusible free radical thatays many effectual roles in assorted biologgyatems together
with neuronal messenger, vasodilatation, antimialoand antitumor activities [38]. The nitric oxidadical
scavenging activities d¥l. uniflorumstem extract were shown in figure 3. Thegalue of the extract was found to
be 335 + 0.76 pg/ml where as the standard ascadiicexposed 155 + 0.66 pg/ml. The nitric oxideggated from
sodium nitroprusside reacts with oxygen to fornriteit M. uniflorum extract also moderately inhibits nitrite
formation by directly competes with oxygen to reaith nitric oxide.

Figure 3: Nitric oxide scavenging activity
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Hydroxyl radical is a tremendously reactive oxidiziradical that will react with most of the biomoldes at
diffusion controlled rates. It has extremely sHaff life but is competent of causing damage insigenall radius of
its place of production. A single hydroxyl radiczn result in development of many molecules ofdlipydro
peroxides in the cell membrane, which may rigorpuisterrupt its function, and finally lead to celéath [39]. In
addition, hydroxyl radical is considered to be afethe quick initiators of the lipid peroxidatiorrqgression,
abstracting hydrogen atoms from unsaturated fatiysg40]. The results of hydroxyl radical scavenppowers of
the plant extract and ascorbic acid were depiatefigure 4. The ethanolic leaf extract M uniflorumas well as
standard exhibited noticeable scavenging ability dose-dependent manner. At the concentratio@@fig/ml, the
ethanolic extract exhibited 67% inhibition whereadth the standard antioxidant showed 88% inhibition
respectively. The Igvalue of extract was found to be 270 + 0.51 pg/nd the reference standard was found to be
140 £+ 0.5 pg/ml. The extract and ascorbic acid lEtdd strong scavenging effects for hydroxyl ralficahich
could slow down lipid damage at different concetires. The results of ethanolic extract\vdf uniflorumseemed to
be excellent scavengers of reactive oxygen spedibs. percentage of hydroxyl radical scavengingvégti
increased as the concentration of the extract &see.

Figure 4: Hydroxylradical scavenging activity
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Figure S: Metal chelating activity
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Fe?* has been shown to cause the production of oxyalsdand lipid peroxidation, minimizing Feconcentration in
Fenton reaction affords fortification against oxida damage. Chelating agents can inhibit radiealegation by
stabilizing transition metals, accordingly reduciinge radical damage. In addition, phenolic compuisuhave the
effective potential to bind to metal ions due teititchemical structures, and have been shown tibiexmtioxidant
activity through the chelation of metal ions [4A}. the concentration of 500 pg/ml, the ethanolitrast exhibited
74% inhibition whereas with standard antioxidaravwsld 87% inhibition respectively (Figure 5). Thed@alue of
the extract was found to be 300 + 0.58 pg/ml aeddfierence standard was found to be 135 + 0.5mlpg/

Superoxide anion is also another dangerous reackiygen species as it damages cellular componeri®iogical
systems. This species is formed by a number ofreazgystems in auto oxidation reactions and by mayraatic
electron transfers that univalently diminish molecuoxygen and also reduce certain iron complexesh sas
cytochromes [42]. Figure 6, reveals that a consiolerdose response relationship is found in thersuxe free
radical scavenging activity in the plant extractaXmum scavenging activity (56%) was observed & B@/ml
concentrations and the J¢value of the extract and ascorbic acid found to4Bg + 0.45 pg/ml and 295 + 0.61
pa/ml respectively.

Figure 6: Superoxide radical scavenging activity
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Figure 7: Hydrogen peroxide radical scavenging
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Hydrogen peroxide, even though not a radical spegli@y a function to contribute oxidative streskse eneration
of even low levels of kD, in biological systems may be important. Naturalbgurring iron complexes within the
cell believed to react with #, in vivo to generate extremely reactive hydroxyl radicalsl ¢his may be the
beginning of many of its toxic effects [43]. Theasenging of hydrogen peroxide by the extract ingeelan a dose
dependent manner is illustrated in figure 7. The@stage inhibition of ethanolic extract was fouace 58% at
500 pg/ml concentration when compared with standatibxidant ascorbic acid (69%). ThesjGalue of plant
extract and the standard was found to be 400 + Pg/mdl and 175 = 0.53ig/ml respectively. Thus proves the
ethanolic extract of th®l. uniflorumwas able to scavenging®, in a dose dependent manner.

Ferric Reducing Antioxidant Power (FRAP) assay &sily reproducible and linearly interrelated to avol
concentration of the antioxidant present and it wegsorted that its act as free radical scavengefigent of
transforming reactive free radical species intovemtional non radical products [44]. The FRAP soaveg
capacity of the ethanolic extracts bfacrotyloma uniflorumat five different concentrations (100-500 pg/ml)
exhibited optical density like 0.22, 0.5, 0.78,8d&hd 1.1 respectively at 595nm which is depictefiure 8.

Figure 8: Ferric Reducing Antioxidant Power Assay
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Reducing power of the fractions was assessed u$imgc to ferrous reducing action as determined
spectrophotometrically from the configuration ofrlBePrussian blue colour complex [45]. In the measnent of
the reducing ability, it has been investigated fritvia F&" to F&* transformation. Fé reduction is frequently used
as an indicator of electron donating activity, whis a significant mechanism of phenolic antioxidaction and can
be strongly interrelated with the presence of réslues, which have been shown to exert antioxidatibra by
breaking the free radical chain by donating hydrogeom [46,47]. Standard curve of ascorbic acidvel as the
ethanolic extract oM. uniflorumwas shown in figure 9 in which the ethanolic estnaeducing ability increases
with increasing concentration (100-500 pg/ml) like antioxidant activity of standard curve.

Total Phenolic Content (TPC)

Phenolic compounds are ubiquitous secondary méteddah plants and they are known to have antioXidativity
also it is likely that the activity of these extras due to these compounds [48]. Phenolics aaé pliant secondary
metabolites with antioxidant activity owing to theédox potential, which play an important rolefascinating and
neutralizing the free radicals, quenching single &iplet oxygen, or decomposing peroxides [48]tHe present
study, the total phenol content was estimated ams$ found that the ethanolic extract\df uniflorum contained
400 £ 0.64 mg/g of dried extract equivalent to ded Gallic acid.

Table 1: Results of quantitative estimation of total phenolicsand total tannin content of M. uniflorum

S.No | Parameters | Content (mg/g)
1. Phenolics 400 + 0.64
2. Tannin 130 +0.76
The values are expressed as mean +SD of tripkcate

Total Tannin Content (TTC)

The toxic or anti-nutritional effects tend to aearete the nervous tension when a very large quyaotithe diet
having high concentration of tannins. Thus consionpof foods naturally having antioxidant activig/the most
resourceful way of combating such tissue injunigsjesired transformations and preventing healks fis0]. In the
present study, the total phenol content was estidhahd it was found that the ethanolic extracMofuniflorum
contained 130 + 0.76 mg/g of dried extract equintte standard tannic acid.

CONCLUSION

From this resultsve find that a good amount of phenol and tannineweesent irM. uniflorumstem extract. The
extracts when tested for their free radical scawengctivity were found to have considerable antant potential.
This activity is due to their elevated phenol aadnin content. Hence this plant extract is goodrcmtior the
development of natural antioxidant medicines faedses involving free radicals. From the obsereedlts it could
be concluded that the ethanolic stem extradfl ofiniflorummay be a probable source of natural antioxidarelesl
from variousin vitro assays.
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