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ABSTRACT

Lysimachia laxa is a perennial herb belonging e tfamily Primulaceae and Gymnocladus assamicua is
critically endangered species of the family Caeiséddeae contain biologically active substancebteTpresent
investigation deals with the evaluation of anti@ntl activity of the different parts of these twams and to
determine the best solvent for extracting the aid@nt components. In our research three differsolvents
(acetone, methanol and ag. methanol ) extracts fodfferent parts of these two plants were usedxamréne the
effects of extraction solvent on total phenolitaydnoid, flavonol content, reducing power and Djphenyl-2-
picrylhydrazyl (DPPH) radical scavanging activitgesults showed that extraction solvent had sigmifieffects on
antioxidant activity of these two plants. The higtheontent of total phenolics, flavonoids and DP&tdvenging
activities were found in the ag. methanol extrd¢te methanol had the highest extraction capacitytfe flavonol
components from these two plants. The highest negymower was found in the ag. methanol extract.oflaxa
and the same was observed in the methanol extfat assamicus. Results also showed that the aixirayields
of antioxidant components is depending on the ftglaf solvent. With increased in solvent polafitym acetone to
ag.methanol, amount of extractive materials incega both the plants. The overall results showet the aq.
methanol extracts of whole parts of L. laxa a®@l assamicus showed potent antioxidant agtivit
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INTRODUCTION

Antioxidants are vital compound that may functianfeee radical scavengers, complexing agents forogidant
metals, reducing and quenchers of singlet oxygemdtion [1-3]. Antioxidants are compounds that ciatey or
inhibit the oxidation of lipids or other moleculéy inhibiting the initiation or propagation of oxtive chain
reactions [4]. Plants are potential source of digdrioactive component like phenolic, flavonoldyénol, saponin,
etc. Such heterogeneous bioactive compounds hagmificant antioxidant potency protect from highlpstable
free radical bombardment or metabolized in cellufacroenvironment. Antioxidants prevent and cuseveral
human diseases like aging, cancer, atherosclerissisemic injury and neurodegenerative [5-7]. Axitdlant
properties have been screened in several mediplaats for the herbal drugs formulation and in #reas of
nutrient, medicine and cosmetic formulations [8].
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Plant materials are the rich source of active ttuents of varied chemical characteristics anthities and
complete extraction of active components, respdmdir antioxidant activities, are strongly depandon the
nature of solvents and plant parts used. The nmstent research on antioxidant action focusegplenolic
compounds such as flavonoids. Flavonoids, tanaitsother phenolic constituents present in foodlaiit origin
are also potential antioxidants [9]. During theragtion of plant material, the selection of solgeand plant parts is
very much important to minimize interference fremmpounds that may co-extract with the chemicaial ®
avoid the contamination of the extract. Polar eots are frequently employed for the recovery d§pwenols from

a plant matrix. Solvents, such as methanol, ethawettone, chloroform and ethyl acetate have beégelywsed for
the extraction of antioxidant compounds from vasiquiants and plant based foods and medicines. ItResu
previous studies showed that the extraction yidlgreenolic and flavonoid content is greatly depegdon the
polarity of the solvent [10-11]. Bonoli et al., 20012] reported that maximum phenolic compoundsewnastained
from barley flour with the mixture of ethanol anct@ne. The ag methanol was found to be more effesblvent to
extract the phenolic compounds from rice bran lstatinga oleiferaleaves [13-14]. The extraction of high content
of antioxidant compounds with 80 % aq. methanol tf@eol: water 80: 20) were found from various plan
materials like rice bran, wheat bran, oat groats laml, coffee beans, citrus peel and guava leageseported by
Anwar et al., 2006 [15]. The highest extract yieldsre obtained from polar alcohol based solventiditon of
water to ethanol improves the extraction rate lmat high water content may leads to the extractibrotber
compounds.The highest level of phenolic compounds fesund with 50% acetone from wheat, whereas ethan
the least effective solvent to isolate phenolicsrfiwheat bran [16]. It is still not clear whiclpgyof solvent is more
effective for extracting the antioxidant componeindsn plant.

Lysimachia laxgSyn.:Lysimachia ramosaVall ex Duby) (Primulaceae) is a perennial herboét 180 species are
reported in temperate and subtropical parts ofheont hemisphere, but with a few species in Afrisastralia and
South America [17], whereas a few species of geysgnachiareported in a few localities up to 1000-2000 meter
altitude in Arunachal Pradesh, Nagaland and Meghala India. The fresh leaf is being widely usedcioe
gastrointestinal worm infection by tribal people Méghalaya [18-19]. The plant extract have leth@halmintic
efficacy to distortion of the tegumental surfacehefminthes parasite [18]. The other species ofigégsimachia
has reported pharmacologically bioactive compouwsutsh as triterpenoid, saponins, organic acid,ofi@g and
flavanoids [20-21]. Therefore presence of thesediige principles lead to the presumptions thag ldny other
medicinal plantLysimachia laxanay also possess the antioxidant activity.

The genussymnocladuss a primitive genus of the family Caesalpinioidel India, the specigs. assamicuss

reportedly a critically endangered species in Meast India [22]. Fleshy pods rich in saponin aseduas a
substitute for soap, detergent or antidandruffviashing hair by the tribal people of Monpa and Khiaslonpa
tribe community consumes roasted seeds as substitugroundnut and coffee for its similar aromieelicoffee,
while excessive consumption of roasted seeds adimsmess, nausea and vomiting. Peoples also ms&kefithe
pods for removing/expelling leeches of their doneeshimals [23].

However, the objective of present study was testigate the effect of different extracting sokgewith different
polarity on the antioxidant activities of thdfdient parts of two high altitude plant speciemi North-East India
viz Lysimachia laxaand Gymnocladus assamicwghich has not been studied till date. Hence pitesesearch
would be enabling to develop a commercial produith \&ntioxidant for external herbals saop or detatgand
shampoo as well as further platform for chemicafipng of two species.

EXPERIMENTAL SECTION

Plant materials

Lysimachia laxa: The plant material oE. laxa was collected in 2008 from the Talle valley, Low&ubansiri
district, Arunachal Pradesh in India at an altitmle1l800-2000 m. The specimen (field number Mad>&pta-
19205), was identified and deposited in the ‘ARUHErberium of Botanical Survey of India, Arunachahd&esh
Regional Center, Itanagar, Arunachal Pradesh, Indllze collected plant material was also dried ainro
temperature and made into powder and stored ntayxéddant potential and biochemical studies.

Gymnocladus assamicudhe mature seed pods@ymnocladus assamicugere collected in 2008 from the Dirang

Valley, west Kameng district in Arunachal Predebidia at an altitude of 1700-2000 m. The specimigeid(
number- 111310), was identified and deposited & Klanjilal Harberium ‘ASSAM’ of BSI, Shillong Regmal
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Center, Shillong, India. The plant materials anéddsevas carefully detached, dried in shade and dtofer
antioxidant potential and biochemical studies.

Chemicals

1,1-Diphenyl-2-picrylhydrazyl (DPPH), butylated hgdytoluene (BHT), ascorbic acid, rutin, quercetirwere
purchased from Sigma Chemical Co. (St. Louis, MGAY, Folin-Ciocalteus’s phenol reagent, galliddac
potassium ferricyanide, Aluminium chloride, FeQodium acetate and sodium carbonate were from Merc
Chemical Supplies (Damstadt, Germany). All the dleafa used including the solvents, were of anaiytizade.

Extraction of plant material ( Methanol, Aqueous methanol (1:1) and Acetone)

One gram of each plant material were extracted @@ml each of methanol, aqueous methanol (50%), auid
acetone, with agitation for 18 -24 h at ambientgemature. The extracts were filtered and dilutecb@oml and
aliquot were analyzed for their total phenolicyfiaoid and flavonol content, reducing power andrtfree radical
scavenging activity.

Estimation of total phenolic content

The amount of total phenolic content of crude esttravas determined according to Folin-Ciocaltewcpdure [24].
20 - 100pl of the tested samples were introduced into t@seg; 1.0 ml of Folin-Ciocalteu reagent and 0.8oMml
sodium carbonate (7.5%) were added. The tubes mvixedd and allowed to stand for 30 min. Absorptio@@5 nm

was measured (UV-visible spectrophotometer Hit&tl#000 Japan). The total phenolic content was egec as
gallic acid equivalents (GAE) in miligram per graimg/g) of extract using the following equation éan the
calibration curve y = 0.0013x + 0.0498,% R 0.999 where y was the absorbance and x was &iéc Gceid

equivalent (mg/g).

Estimation of total flavonoids

Total flavonoids were estimated using the metho®@fonez et al., 2006 [25]. To 0.5 ml of sampl®, @ of 2%
AICl ; ethanol solution was added. After one hour, at réemperature, the absorbance was measured at 420 nm
(UV-visible spectrophotometer Hitachi U 2000 Japax)ellow color indicated the presence of flavadwiTotal
flavonoid contents were calculated as rutin (mgihg the following equation based on the calibraturve : y =
0.0182x - 0.0222, &= 0.9962, where y was the absorbance and x waRutie equivalent (mg/g).

Estimation of total flavonols

Total flavonols in the plant extracts were estirdatging the method of Kumaran and Karunakaran, 206p To
2.0 ml of sample (standard), 2.0 ml of 2% Al&@hanol and 3.0 ml (50 g/L) sodium acetatetgmis were added.
The absorption at 440 nm (UV-visible spectrophot@melitachi U 2000 Japan) was read after 2.5 rDaC2Total
flavonol content was calculated as quercetin (mgsig the following equation based on the calibraturve: y =
0.0049x + 0.0047, &= 0.9935, where y was the absorbance and x wagLireetin equivalent (mg/g).

Measurement of reducing power

The reducing power of the extracts was determimedraing to the method of Oyaizu, 1986 [27]. Extsa@ 00 pl)

of plant extracts were mixed with phosphate buf#eb ml, 0.2 M,pH 6.6) and 1% potassium ferricyanide (2.5 ml).
The mixture was incubated at 50°C for 20 min. Atitpiof 10% trichloroacetic acid (2.5 ml) were addedhe
mixture, which was then centrifuged at 3000 rpmX6rmin. The upper layer of the solution (2.5 mBsamixed
with distilled water (2.5 ml) and a freshly prepdrerric chloride solution (0.5 ml, 0.1%). The alisance was
measured at 700 nm (UV-visible spectrophotometeéadii U 2000 Japan). Reducing power is given irodsc
acid equivalent (AAE) in milligram per gram (mg/gj dry material using the following equation basad the
calibration curve : y = 0.0023x - 0.0063% R0.9955 where y was the absorbance and x waastt@rbic acid
equivalent (mg/g).

Determination of free radical scavenging activity

The free radical scavenging activity of the plaamtnples and butylated hydroxyl toluene (BHT) as tpasicontrol
was determined using the stable radical DPPH (ipiethyl-2-picrylhydrazyl) [28] . Aliquots (20 - 10l) of the
tested sample were placed in test tubes and 3d¥ fréshly prepared DPPH solution (25 mg)lin methanol was
added in each test tube and mixed. 30 min late#, dbsorbance was measured at 517 nm (UV-visible
spectrophotometer Hitachi U 2000 Japan). The dhfyato scavenge the DPPH radical was calculatesiing the
following equation:
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DPPH scavenged (%) = {(Ac — At)/Ac} x 100

Where Ac is the absorbance of the control reactinod At is the absorbance in presence of the saofpthe
extracts. The antioxidant activity of the extrachswexpressed as 4 The IGy value was defined as the
concentration in mg of dry material per ml (mg /) itlat inhibits the formation of DPPH radicals b§96. Each
value was determined from regression equation.

Values are presented as mean * standard error ofettimee replicates. The total phenolic conterdaydhoid
content, flavonol content, reducing power andgl@lue of each plant material was calculated bygidiinear
Regression analysis.

RESULTS AND DISCUSSION

Extractive value

The extractive value of the different parts of thgted plants with three different solvents are

depicted in table 1. The amount of extracts endffferent parts oE. laxa varied from 1.920.02 to 40.500.29
g/100g dry material and in the different parts3fassamicus ranged from 3.1#0.02 to 72.880.17 g/100g dry
material, using three solvent&z. methanol, Aq. methanol (1:1) and acetone. Ag.hamdl extract from both the
plants exhibited highest extract yield (leaf &f laxa, 40.5&0.29 g /100g & seed pod of G. assamicus
72.830.17 g/100g dry material)'he differencesin the extractive value of the plants may be dug¢he varying
nature of the components present and the poladfite solvent used for extraction [29] .

Table 1. Extractive value of the different plant efracts of Lysimachia laxa and Gymnocladus assamicus

Extractive value (g / 100g dry material)

SI No Name of the plant Parts used Methanol __ Ag. methanol Acetone
1 Lysimachia laxa Leaf 31.0G:0.29 40.580.29 6.330.17
2 Lysimachia laxa Stem 20.1#0.17 17.6%0.17 1.930.02
3 Lysimachia laxa Whole plant 19.0Q:0.29 30.5&0.29 5.4@0.03
4 Gymnocladus assamicusWhole plant 31.870.17 38.8740.17 5.82+0.02
5 Gymnocladus assamicus Seed 28.0G:0.29 39.1#0.17 10.830.02
6 Gymnocladus assamicus Seed pod 63.33:0.44 72.830.17 3.1%0.02

Each value in the table was obtained by calculathgaverage of three experiments and data aresgmed as Mean + SEM

Total phenal, flavonoid and flavonol content of the extracts

Phenolic components are very important plant caretts with scavenging ability because of its hygirgroup.

Phenolic compounds are a class of antioxidant agehich can adsorb and neutralize the free radittafes been
established that phenolic compounds are the m#got pompounds with antioxidant activity and thisivty is due

to their redox properties [30] . Flavonoids andvdlaols are regarded as one of the most widespreaupg of
natural constituents found in the plants. It hasnbecognized that both flavonoids and flavonotsashntioxidant
activity through scavenging or chelating procesd [3

The level of phenolic compounds in different solvertracts (methanol, ag.methanol and acetoneheodlifferent
parts ofL. laxa andG. assamicusre shown in table 2. The screening of the methag methanol and acetone
extracts of different parts df.laxa and G. assamicus revealed that there was a wide variation in thewr of
total phenolics ranging from 0.75+0.09 to 15.11H0mg GAE/g dry material and 0.874+0.07 to 10.7130mg
GAE/g dry material respectively. The highest amanfiphenolic content was found in the Aq. methagdtact of
the whole plant.. laxa (15.11+0.15 mg GAE/g dry material), while least ambwas observed in the acetone
extract of this plant (0.75+0.09 GAE). The acethanol extract of the leaf @. assamicusontain highest
amount of phenolic compound0.71+0.11 GAE) whereas least amount of phenols iound in the acetone
extract of the seed pod of this plant (0.874+0.8%% In this study the content of phenolic compuis extracted
by ag methanol was much higher than that extrabjedhethanol and acetone. This may be due to thetliat
phenolics are often extracted in higher amountsnore polar solvents such as aqueous methanol/dtlzeno
compared with absolute methanol/ethanol or acd@?a3].
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Table 2. Total phenolic content in the different etract of Lysimachia laxa and Gymnocladus assamicus

SINo Name of the plant Parts used Total phenolic content (GAE equivalent mg/g dry material)

Methanol Ag. methanol Acetone

1 Lysimachia laxa Leaf 9.99+0.32 7.61+0.10 1.83+0.10

2 Lysimachia lax: Sten 10.2140.2 7.73+0.00 3.62+0.1

3 Lysimachia laxa Whole plant 13.47+0.24 15.1140.15 0.75+0.09

4 Gymnocladus assamicus Whole plant 8.36+0.45 10.71+0.11 4.39+0.22

5 Gymnocladus assamic  Seel 5.71+0.3: 1.24+0.0: 1.72+0.3:

6 Gymnocladus assamicus Seed pod 2.66+0.07 2.35+0.11 0.87440.07

Each value in the table was obtained by calculatheyaverage of three experiments and data aresgmied as Mean + SEM

Total flavonoids contenof different plant materials, using three differeptvent systems are presented in Table 3.
The flavonoid content of the different extractslof laxa and G. assamicuin terms of Rutin equivalent were
between 2.55+ 0.03 to 7.29+ 0.01 af@id69+0.019 to 5.05+0.01 mg/g dry material respetyi Highest amount of
flavonoid content was observed in the aq. methanatact of the whole parts of both the plant urideestigation.
Results of the present study showed that the athanolic extracts were better for flavonoid exiac

Table 3. Total flavonoid content in the different etract of Lysimachia laxa and Gymnocladus assamicus

SINo Name of the plant Parts used Total flavonoid content (Rutin egjvalent mg/g dry material)
Methanol Ag. methanol Acetone

1 Lysimachia laxa Leaf 4.45+0.01 4.81+0.006 3.3940.02

2 Lysimachia laxa Stem 2.55+0.03 3.60+0.005 5.75+0.04

3 Lysimachia laxa Whole plant 6.75+0.03 7.29+0.01 3.56+0.04

4 Gymnocladus assamicusWhole plant 3.75+0.01 5.05+£0.01 3.76+03

5 Gymnocladus assamicus Seed 1.27+0.008 0.83+0.002 4.71+0.07

6 Gymnocladus assamicusSeed pod 0.64+0.004 0.69+0.019 0.920+0.012

Each value in the table was obtained by calculatheyaverage of three experiments and data aresgmied as Mean + SEM

In case of flavonol, the highest amount was obskimethe methanol extract of the whole plantlof laxa
(10.40+0.078 mg quercetin equivalent/g dry matedaatl G. assamicu$8.43+0.011 mg quercetin equivalent/g dry
material) (Table 4).

Table 4. Total flavonol content in the different exract of Lysimachia laxa and Gymnocladus assamicus

SINo Name of the plant Parts used Total flavonol content (Quercetinguivalent mg/g dry material)
Methanol Ag. methanol Acetone
1 Lysimachia laxa Leaf 5.1%0.038 3.820.015 6.720.09
2 Lysimachia laxa Stem 5.020.045 7.930.318 7.65+0.04
3 Lysimachia laxa Whole plant 10.40+0.078 5.440.157 7.8&.25
4 Gymnocladus assamicus Whole plant 8.43+0.011 7.660.061 7.89+0.12
5 Gymnocladus assamicus Seed 7.19+0.056 4.040.140 5.180.031
6 Gymnocladus assamicus Seed pod 3.43t0.023 2.420.178 1.380.04
Each value in the table was obtained by calculathgaverage of three experiments and data aresgmed as Mean + SEM

The results strongly suggest that phenolics ar@itapt components of these plants. The other pleecoinpounds
such as flavonoids, flavonols, which contain hygtexare responsible for the radical scavengingceffethe plants.
According to our study, ag. methanol is the bestesu for the extraction of phenolic components 8agionoids
from the plant whereas very good amount of flavonah be obtained using methanol as extractingestlv

Reducing power of the extracts

The reducing capacity of a compound may serve sigrdficant indicator of its potential antioxidaattivity. The
reducing ability is generally associated with tiresence of reductones which breaks the free raditaih by
donating a hydrogen atom [34]. The reducing powéithese two plants were evaluated as mg AAE/gnaiagerial

as shown in Table 5. The highest reducing power exibited by the aq methanol extract of the wipbdet ofL.
laxa (42.60£0.16mg/g AAE) which is also high in phenotiontent (15.11+0.15 mg GAE/g dry material) and
acetone extract of the leathowed lowest activity (13.14+0.12 mg/g AAE) érrhs of ascorbic acid equivalent.
The methanol extract of the whole plant&fassamicusvhich contain an appreciable amount of flavonghieited
highest reducing power (32.53+0.19 mg/g AAE) whereanimum reducing power was observed in the aeeton
extract of the seed pod of this plaht.general, the aqueous methanol and methancha@stof the tested plant
materials, exhibiting greater phenol, flavonoidsl dlavonol content, also depicted good reducing goim the
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present analysis. In this assay, the presencetimixatants in the extracts reduced#eerricyanide complex to the
ferrous form. This reducing capacity of the extsactay serve as an indicator of potential antioxidsativities

through the action of breaking the free radicalrly donating hydrogen atom [35] .

Table 5. Reducing power of the different extract bLysimachia laxa and Gymnocladus assamicus

Reducing power

(Ascorbic acid equivalent mg/g dry material)

Parts used

SINo Name of the plant Methanol Ag. methanol Acetone
1 Lysimachia laxa Leaf 26.08+0.08 19.13+0.18 13.14+0.12
2 Lysimachia laxa Stem 41.75+0.22 41.01+0.26 22.0440.18
3 Lysimachia laxa Whole plant 41.11+0.06 42.60+0.16 21.1740.39
4 Gymnocladus assamicusWhole plant 32.53+0.19 21.40+0.08 15.94+.12
5 Gymnocladus assamicus Seed 31.80+0.11 16.98+0.02 13.77+0.29
6 Gymnocladus assamicus Seed pod 14.37+0.05 10.16+0.24 5.63+0.08

Each value in the table was obtained by calculatheyaverage of three experiments and data aresgmied as Mean + SEM

DPPH radical scavenging activity of the extracts

DPPH stable free radical method is an easy, rapidsansitive way to survey the antioxidant actigfya specific
compound or plant extracts [36]T.he antioxidant effect is proportional to the disagrance of the purple colour of
DPPH in test samples. Thus antioxidant moleculesoqeeench DPPH free radicals by providing hydrogemaor
by electron donation and a colorless stable moge2i2- diphenyl-1-hydrazine is formed and as alreguvhich
the absorbance ( at 517 nm) of the solution is elsed. Hence the more potent antioxidant, moreedserin

absorbance is seen and consequently tegvéue will be minimum.

The evaluation of anti-radical properties of theethdifferent solvent extracts of different partstwo plants was
performed by DPPH radical scavenging assay. Thecefdf solvent used for the extraction of antiorida
components on DPPH scavenging capacity by therdiffeplant materials was shown in Table 6. A loWey,

value would reflect greater

Table 6 . DPPH radical scavenging activity of the Mthanol extract ofLysimachia laxa and Gymnocladus assamicus

DPPH radical scavenging activity (1G, mg/g dry material)

Parts used

SINo Name of the plant Methanol Aqg. methanol Acetone
1 Lysimachia laxa Leaf 6.58+0.40 3.37+0.06 7.80+1.37
2 Lysimachia laxa Stem 5.83+0.26 2.62+0.06 3.35+0.14
3 Lysimachia laxa Whole plant 2.35+0.06 2.05+0.003 3.80+0.51
4 Gymnoclads assamict Whole plan 1.30+0.00: 1.2640.0: 2.3440.0¢
5 Gymnocladus assamicus Seed 11.4742.23 8.48+ 0.80 5.71+0.47
6 Gymnocladus assamicusSeed pod 9.44+0.40 7.25+0.10 15.33+£0.64

Each value in the table was obtained by calculathgaverage of three experiments and data aresgmed as Mean + SEM

antioxidant activity of the sample. In the pressidy the highest radical scavenging activity wasas by the aq.
methanol extract of the whole parts of both thenplfL.laxa (ICso= 2.05+0.003mg dry material)G. assamicus
(ICs0 = 1.26+0.01mg dry material)]. The high radical scavenging @my of the aq. methanol extractlof laxa
andG. assamicusnay be due to the presence of highest amountergitc component and flavonoid content that
can provide the necessary component as a radiagesger. The free radical scavenging activity dfceddant
components is very much associated with their plerand flavonoid component [37]. The methanobg.
methanolic and acetone extracts of these twotplander investigation exhibited different extehtaatioxidant
activity. It can be concluded that the extractsaoted using high polarity solvents (aq. methana)jerconsiderably
more effective radical scavengers than those ulesg polarity solvents (methanol, acetone), indigathat
antioxidant or active compounds of different pdjagould be present in the different parts of thenp under
investigation. and thus provide a valuable sourcauraceutical supplements. Depending on the galseme
plants are more important than some others.

CONCLUSION

The result of present study showed that the aghanel extract of the whole parts of the plantlaxa andG.
assamicuswhich contain highest amount of phenolic compouadsl flavonoids appreciable amount of and
flavonols exhibited the greatest reducing power alstd showed strong radical scavenging activitye fiilghest
radical scavenging activity and very strong redgg@ower of the aq. methanol extract of theseplaots may be
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due to the presence of a very good amount of pitaholics, flavonoids content in these plant Tésults showed
that the yield and the antioxidant activity of thawo plants depends on the type of solvent useéxtraction of

phenolics, flavonoids and flavonols as well as phet of the plant material used in the presentstigation. For

total phenolics, flavonoids and DPPH radical sogimg activity, the aq. methanol was more efficieampare to
methanol and acetone extract of the whole partedd two plants. The radical scavenging activiiethe selected
plant extracts are still less effective than thenowercial available synthetic like BHT. As the plamtracts are quite
safe and the use of synthetic antioxidant has begted because of their toxicity, therefore, thegkants could be
exploited as antioxidant additives or as nutritigpplements. However, further investigation iguieed to isolate
and characterize the individual components fronsehglants which are actually responsible for tlaitioxidant

activities and develop their applications for fardl pharmaceutical industries.
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