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Abstract: The study aimed to evaluate the anti-oxidativevigtiof Crataeva nurvala leaf polyphenols by
estimation of total phenolics extracted in diffdrsalvents under Microwave Assisted Extraction eiysaind by
evaluation of its adical scavenging and lipid peidation inhibition properties. Total polyphenolserg
guantitatively estimated in solvents of Gr-A (10@8éthanol), Gr-B (100% de-ionised water), Gr-C (raethi:
water: acetic acid in 70:25:05 v/v), Gr-D (ethyetate: methanol: water in 60:30:10 v/v), Gr-E (108€étone),
Gr-F (acetone: water: acetic acid in 90: 9.5: 0\ and Gr-G (100% ethanol). Since, organic andeaqs
solvent mixture groups of Gr-C, D and F exhibiteédn#gicantly (p<0.01) higher concentration of total
polyphenols, these were used for assay of totaliadididual anti-oxidative activities. Significagtlhigher
(p<0.01) total polyphenols were observed in solvaittures of methanol with other solvents at Gri &C
and in acetone at Gr-F as compared to other ing@idolvents at Gr-A, B, E and G. The polyphenol&i-D
exhibited significantly higher anti-oxidant actiei$ (p<0.01) in phosphor-molybdenum and reducingeguo
method than the solvents at Gr-C and F. Bu, thgpbenols at Gr-C solvent observed significantlyhleig
activities (p<0.01) in FRAP method followed by Grabdd F. The Gr-D solvent pose significantly hig5€p
and NO scavenging activities (p<0.01) followed lmwvents of Gr-C and F whereas, OH scavenging agtivi
and LPOI is significantly (p<0.01) higher in Gr-Blgents followed by that of Gr-C and Qrataeva nurvala
leaf is a rich source of polyphenols which can btdr recovered in mixtures of organic and aqueousure.
Its medicinal value is attributed to the potent-amtdative effect againsn vitro chemical induced free radical
generation and lipid per-oxidation.
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INTRODUCTION:

Oxidative stress of endogenous / exogenous origim lee overcome by chain-breaking antioxidants
(CBAs) as T line of defense like tocopherol, ascorbic acid,tafhione (GSH), uric acid, carotenoids,
ubiquinone, and polyphenols. The ongoing reactanmlze terminated / interrupted by autocatalytictieas of
antioxidant enzymes viz superoxide dismutase (S@&tglase (CAT), and GPxs a¥ Bne of defense. With
advancement of age and decline of anti-oxidativierde system, natural and synthetic anti-oxidanés a
essential. Constraints of producing adverse effenttiver restrict the use of synthetic antioxidabttylated
hydroxyanisole (BHA) and butylated hydroxytolueri#H{T). Natural antioxidants of plant origin has been
associated with reduced risks of cancer, cardialasdisease, diabetes, inflammation, bacteriaéatis,
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diseases associated with agéifgwing to their antioxidant and free radical scayieg activitie$ by blocking
the initiation or propagation of oxidizing chaimadions or by scavenging various types of reacpecies or
chelating transition metal iohsSince, lead molecules of plant origin are safeeaper, locally available, easily
consumable (raw) and simple it serve as an aligmatediciné. Even though, the efficacy of phyto-chemicals
is known to the scientific world but mechanismstiwdir systematic action is less kndw®hyto-components
vary in chemical characteristics, polarities arstriiution in the plant matrix Therefore, extraction conditions
viz natéjre of solvent and technique used to hartlest bio-active components determine their efficacy
potency.

The claim of medicinal plants for posing anti-oxitlaanti-inflammatory, anti-tumor, anti-mutagenic,
anti-carcinogenic, anti-bacterial, anti-viral argphto-protective activities are mainly attributecgpblyphenols.
Polyphenols are the secondary plant metabolitds evie / more phenolic hydroxyl groups attachedaitan-
based aromatic phenyl-ring. There are over 8,0Q&tstral variants of polyphenols distributed valyeish the
plant kingdom.Crataeva nurvala of Family Capparidaceae is a medium sized brandee@tluous indigenous
plant of Indid. Tribes of Orissa province traditionally use aqusepaste of this plant with ghee and honey for
treatment of rheumatoid arthritis, hepatic disosdesplenomegally, fever, anorexia, obesity, diahebody
ache, itches, wounds, stomach-ache, flatulent ghgspehelminthiasis, diarrhoea, dysentery, urinzadculi,
dysuria and cystitis. The crude plant extract pasg-fertility’®, analgesic, anti-diarrhoél anti-arthritic¢?,
cardio-protectiv€, hepato-protectiVd, urolithic'®, anti-nociceptiv®, anti-diabetit’, anti-inflammatory® and
anti-cancer’ activities. So, it has been incorporated in Aydigepreparations of Varunadi quath, Varunadya
ghrta and Varunadya taffa Therefore, the present study aims to recoverpibigphenols fromCrataeva
nurvala leaves in different solvents and to assay thetno @nti-oxidative effect through various chemitssts
for advocating its efficacy on validation and degghent of lead molecules.

MATERIALSAND METHODS
Plant material

Crataeva nurvala, locally known as Varunavas collected from forest areas of Keonjhar distot
Odisha, identified and classified in the Departn@rBotany, Orissa University of Agriculture andcheology
following the description of Saxena and BrahfMafhe plant leaf after collection at pre-flowerisgige was
cleaned, dried under shade and ground into fimetstre for preparation of extracts.

Solvents

Solvents of extraction was classified into sevaesugs such as Gr-A (100% methanol), Gr-B (100% de-
ionised water), Gr-C (methanol: water: acetic anid0:25:05 v/v), Gr-D (ethyl acetate: methanol:itevan
60:30:10 v/v), Gr-E (100% acetone), Gr-F (acetomater: acetic acid in 90: 9.5: 0.5 v/v) and Gr-@(%
ethanol)

Extraction

Extraction of phyto-constituents was done in Micaw® Assisted Extraction (MAE) system by
Multiwvave 3000-801V (Anton Paar) digestion systeriioiving the method of Senapatial., 2013* where 2 g
of ground mass in 20ml of solvent was heated 3€8@r 25 minutes followed by 15 minutes cooling.ridg
the extraction the initial temperature wad @734’ C with initial pressure between 2.6 to 3.7 bareAftooling
the temperature was betweer? 3340 C and pressure was 4.8 to 5.0 bar. The extracts segarated from the
residues by filtering through Whatman No. 1 filpaper.

Removal of Chlorophyll

Equal volumes of filtered crude extract and hexapeee mixed and kept for 2 minutes. The supernatant
was aspirated carefully to obtain chlorophyll fes¢ract.

Estimation of total polyphenols

Total polyphenol in the extract was determinedh®ymethod of Singkt al, 2002°,
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Antioxidant activity Assay

The anti-oxidant activities were assayed with us¢he concerned extract obtained from 1 g of leaf
powder. The total antioxidant activity of extraaimder different solvents was evaluated by phospho-
molybdenor’, FRAP® and reducing power methidindividual antioxidant capacities of these exsagere
estimated by scavenging of Superoxide GMitric oxide (NO¥®, and Hydroxyl radical (OBf®, whereas lipid
per-oxidation inhibition assay (LPOIA) was estintaby the method of Ohkawveal., 1979°.

Statistical analysis

The data was subjected to analysis of varianceego the significance of difference of mean values
between different groups according to SnedecoGuouhrart”.

RESULTS:
Total polyphenolscontent

The total polyphenol of chlorophyll free extract Gfataeva nurvala leaf in different solvents was
estimated as exhibited in Table-1. Significantigher (p<0.01) total polyphenols were observeddivent
mixtures of methanol with other solvents at Gr-[0l &and in acetone at Gr-F as compared to otheridual
solvents at Gr-A, B, E and G. The values of totammwlics were in descending order from Gr-D > C>E >
A>G>B.

Total Antioxidant Activity

The polyphenols extracted in Gr-D exhibited sigmfitly higher anti-oxidant activities (p<0.01) in
phosphor-molybdenum and reducing power method tiarsolvents at Gr-C and F. The polyphenols at Gr-C
solvent observed significantly higher activities@01) in FRAP method followed by Gr-D and F (TaB)e

Individual Antioxidant/ Freeradical scavenging Activity

The leaf polyphenols dfrataeva nurvala in all the test solvent groups exhibit radicalveseging of SO,
NO and OH along with inhibition of LPO in a variabhanner. The Gr-D solvent pose significantly high®
and NO scavenging activities (p<0.01) followed lmwents of Gr-C and F whereas, OH scavenging agtivi
and LPOI is significantly (p<0.01) higher in Gr-8lxents followed by that of Gr-C and D (Table-3).

Table 1: Total polyphenols o€rataeva nurvala leaf extractsn different solvent (Mean + SE) expressed as mg
of Gallic acid equivalent per g of plant materiaig{ GAE / g of plant)

Gr-A Gr-B Gr-C Gr-D Gr-E Gr-F Gr-G
1.39+0.05 | 1.26'+0.05 | 1.88+0.05| 1.86 + 0.06 1.48+ 0.05 1.68+0.06 1.33+0.05

A: Methanol, B: Ageous, C: Methanol + Water + Aceticid, D: Ethyl acetate + Methanol + Water, E:
Acetone, F: Acetone + Water + acetic acid and Giakol, Means with different superscripts within sow
showed significant difference (p<0.01) betweengtwmips.
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Table 2: Total Antioxidant activity ofCrataeva nurvala leaf extract§Mean + SE)
Methods Gr-C Gr-D Gr-F
Phosphomolybdenum 348.49* | 487.58° | 296.10°
(uM of AAE / g of plant) +4.32 +4.33 +2.98

FRAP 7.03° 5.48° 2.40°
(10° X uM of AAE / g of +0.11 +0.08 +0.06
plant)

Reducing power 744.05 | 1061.29 | 378.00°
(uM of AAE / g of plant) +3.21 +3.33 +2.09
C: Methanol + Water + Acetic acid, D: Ethyl acetatdethanol + Water, F: Acetone + Water + acetid ac

Means with different superscripts within the roviféed significantly (p<0.01).

Table 3: Individual Antioxidant (Radical Scavenging %) activity Gfataeva nurvala leaf extracts

(Mean + SE)
Parameters Gr-C Gr-D Gr-F
Superoxide (SO) 29.78 0.86 36.17+1.07] 8.51°+0.32
Nitric oxide (NO) 18.84+ 0.88 27.17°+1.11| 17.02°+ 0.78
Hydroxyl (OH) 25.00+0.98 | 20.65*+ 0.95| 26.44°+ 0.94
Lipid Per-oxidation Inhibition 15.94°+0.82 | 15.21°+0.95 | 20.28°+ 0.85
(LPOI)

C: Methanol + Water + Acetic acid, D: Ethyl acetatéethanol + Water, F: Acetone + Water + acetiid ac
Means with different superscripts within the roviféed significantly (p<0.01).

DISCUSSION:

Dietary polyphenols of fruits, vegetables, winega,téeaf, chocolate and other cocoa products are
secondary metabolites / derivatives and includenés of flavones, isoflavones, flavonols, catechins
phenolic acids. Over 8,000 structural variantgpolfyphenols with one or more phenolic hydroxyl gisu
attached to carbon-based aromatic phenyl-ring gessmlogical properties of anti-oxidants. Totakpblics
contents vary between different plants, parts ofaflwithin the same plant and solvents of extractibhe
concentration of total phenolics are significaridyer (p<0.01) in water, methanol and ethanol etgrahan
Methanol + Water + Acetic acid mixture, Ethyl adeta Methanol + Water mixture and Acetone + Water +
acetic acid mixture. It depicts maximum componeasftpolyphenols in mixtures of organic solvents thian
aqueous and individual solvents. Synergistic efédctolvent polarity in mixture extracts significgnhigher
contents of polyphenols out of a wide variety. Timay also be due to phyto-chemical diversity irraotion
medium based on solubility of different constitusetit

Total anti-oxidant activity by phosphor-molybdenassay is based on the reduction of'Mo Mo’ by
the antioxidant compounds and the formation ofeegrMd complex with a maximal absorption at 695 nm.
The reducing power of bioactive compounds is assediwith antioxidant activity which is concomitamith
the development of reducing pow&rand increases with increase in concentration dfpbenol *. Phyto-
phenolics are good electron donors and termina&eatiical chain reaction by converting free radi¢al more
stable products. The relevant chemical reactidh@FRAP method involves a single electron readbietwveen
Fe (TPTZ) (lll) and a single electron donor ArOH where pdigpols like caffeic acid, tannic acid, ferulic
acid, ascorbic acid, and quercetin, etc. react R&fTPTZ) (1ll) to intervene the procest the present study,
the total anti-oxidant activities by Phosphomolytai® and educing power methods are higher in Ettgtisde
+ Methanol + Water mixture (Gr-D) and lower in Aoee + Water + acetic acid mixture (Gr-F) which agreo
the findings of Halliwell and Gutteridg®é. This may be due to more phenolics extractederstiivent mixture
with involvement of ethyl acetate with methanolibgreasing their solubility. FRAP method estimdteser
activity in comparison to other methods where Gsdlvent exhibits higher values than Gr-D and E. It
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corroborates with the findings of Puligb al., 2000*°. This may be due to interference of extra-chloyiph
colour compounds of leaf other than Fe (TRF:I(@) in absorption at 593 nm under UV-Visible spem.

The scavenging of SO, NO, OH and inhibition of malialdehyde (MDA) production are the avenues of
chemical methods to evaluate individual anti-oxidatproperties of plant phenolics. These radicals a
generated on chemical induction of oxidative strmghsre sodium nitroprusside in standard phosphatierb
produces nitric oxide, Fenton systems producesdxytiradical and deoxy-ribose is degraded into MB
exposure to hydroxyl radicals. MDA is produced arating under acid conditions by reaction with thio-
barbituric acid to form a pink chromogéh Thio-barbituric acid reactive substances are pred as by-
products of ferrous sulfate induced lipid per-oXioia and its inhibition is assayed for anti-oxidatiactivity.
The leaf polyphenols dErataeva nurvala in Gr-D solvent pose higher SO and NO scavengutiyiies than
solvents of Gr-C and F but, OH scavenging actigityl LPOI is more in Gr-F solvents than Gr-C andl'be
observations of the present study is in agreeméhtthe reports of reports of Git al., 2000%, Veerapuret
al., 2009°, Karwaniet al., 2011 and Khaturet al., 2012™. The radical scavenging and LPO inhibition of leaf
polyphenols ofCrataeva nurvala may be attributed to presence of diverged phemalitstituents extracted in
different solvents. Since, the amount polypheneold aumber of phenolics components vary between the
solvent groups, variable radical scavenging andIL&@vities are observed by Gr-C, D and F solvents

Crataeva nurvala leaf is a rich source of polyphenols which can kédr extracted quantitatively in
mixtures of Ethyl acetate + Methanol + Water andhdeol + Water + Acetic acid. The medicinal valoéthe
plant leaf are based on its potent anti-oxidatiffect against in vitro chemical induced free ratliganeration
and lipid per-oxidation. Isolation, characterizatiand exploration of specific phenolic componesponsible
for such useful effect are recommended before éuniticorporation of the bio-active components irdiciae.
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