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Abstract: Viola patrinii DC. (Violaceae), commonly known as China violstan important medicinal herb,
mentioned in traditional medicine for a varietytbérapeutic applications including the purificatiohblood

and the treatment of bruises and ulcers in the €3airsystem of medicine it is recommended for usésiy
cancer disorders. The dried flowers are used asrgafive and for cough and cold. It is also usedimani
recipes, such as Joshanda and Rogan Banafshah. spp. are also used for ornamental purposes. In the
present investigation, the antioxidant activitiéslidferent polar and non polar solvent extracts iexane (H),
petroleum ether (PE), acetone (AC), choloroform, @hanolic (E) and water (W) extracts of wholenplél
mg/ml) of Viola patrinii were determined by standard and routine in vitrioaidant procedures. The results
confirmed that ethanol and water extract of whadanpofViola patrinii exhibited potent antioxidant activity in
comparison to that of acetone, chloroform, hexamkepetroleum ether extracts. The results thus cded that
Viola patrinii acts as a potent antioxidant. Further studieb@anever needed to investigate the potent molecule
(s) responsible for antioxidant behaviour in thanpl
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Introduction

Plants are the best friends of human being dedgab humanity without selfishness. They are thedgsource
of medicines. The natural plant products could lpetantial alternative for controlling the pathogessociated
with diseases. Natural products and their derieatiepresent more than 50 % of the drugs in clinsain the
world". One of the paramount reasons for pursuing napucalucts chemistry resides in the actual or paent
pharmacological activity to be found in alkaloidstpenoids, coumarins, flavanoids, lighans, glydesietc.
Antimicrobial, antioxidant and anti-inflammatory tevities of some potential plants of Uttarakhandreve
investigated Viola patrinii is a perennial herb without an elongated stem tladks signifi cant thickening by
secondary woody growth. Leaves are glabrous, twilangusually narrowly elongated, and not deeplgrdhate.
Flowers are usually lilac in colour. In Indi&, patrinii is distributed in the temperate Himalayan region,
extending from the hills of Arunachal Pradesh, M&gha, and Manipur in the east southwards to the dii
the Eastern and Western Ghats, at an altitude@®400 ni. The plants do not survive in all seasons, reqgiri
cool, moist, well-drained humus-rich soil with pakrtor dappled shade. Free radicals are unstablecuies
formed when the body uses oxygen for energy. Th&almlity of these molecules can damage tissuésy; al
DNA and change cell structure. Ultimately, freeicats start a chain reaction resulting in the rdpation of
even more free radicals. Antioxidants interact witid stabilize free radicals and may prevent sofmiie
damage, free radicals cause to the body. The milexidants have in free radical stabilization itwas the
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antioxidants donating one of their own electronthnfree radical. Numerous studies have beenechatt on
some plants, vegetables and fruits because theychrsources of antioxidants, such as vitamin ifgnain C,
Vitamin E, carotenoids, polyphenolic compounds #iadanoid$ which prevents free radical damage, reducing
risk of chronic diseases. Antioxidants are substanasually of plant origin that reduce and neizigafree
radicals and play a vital role in the preventionoaincer, cardiovascular diseases and neurodegegrerat
diseases including Alzheimer and Parkinson diséa$es isoflavonoids, tectorigenin-7-@-D-glucoside {)
and luteolin-7-OB-D-glucuronopyranosid@f, were isolated from ethyl acetate fractionVafla patrinii
fermentation extracts (VPFE). Of these, compouhasd2 exhibited collagenase inhibitory activity g at a
concentration of less than ubl, and compoun@ showed gelatinases A and B inhibitory activity sedCat
0.3uM and 0.8:M, respectivel§. A number of diseases that lead to injury of teatl nervous system are
caused by oxidative stress and inflammation in tiaenblin this study, NNMBS275, consisting of théastol
extract ofViola patrinii, showed potent antioxidative and anti-inflammatoetivity in murine hippocampal
HT22 cells and BV2 microgliaAn assay of the antioxidant potential of ihevitro grown callus and the wild
plant extract oWiola patrinii was determined by DPPH, (@-diphenyl$-picrylhydrazyl) method shown that the
antioxidant activity ofin vitro formed callus is higher than that of wild pfawiolae herba has been widely
used in traditional Chinese medicine to treat caches, boils, and other cutaneous and subcutanB@genic
infections. Sources of violae herba includela patrinii, V. hederacea, V. arvensis, andV. odorata. Previous
phytochemical studies ofiola species have reported the isolation of cyclotided aeveral flavonoid
glycoside&®™. The viola is rich in secondary metabolites inahggl flavonoids, alkaloid (violin, ila-
guercitin), essential oils including (ionones, a@pbnone, betaionone and beta-dihydroionone, hydnoge
dimethyl ether, linolenic) and extensively usediaretic, antiinflammatory, purogative propertiagdominal
pain, skin disorders, upper respiratory compligaigcough, sore throat and hara§Hh) In Viola odorata
antioxidant activity is related to the amount oftreatyanins, one of the groups of flavonoids pigraent
Anthocyanins occur in all tissues including leavasms, roots and flowers. Antioxidants like phanakids,
polyphenols and flavonoids etc also show theiratffyy scavenging free radicals, preventing the gaioa of
reactive oxygen species (ROS) or activating deyingf protein$®.The search for newer natural antioxidants
and antimicrobials especially of plant origin hasresince increased. Antimicrobial potential of soplants of
Uttarakhand were investigat&d® In this study, the Traditional solvent extractidfSE) methods were used
for extraction of antioxidantd The results can determine the natural antioxalangilable in the plant parts
having solubility in the specific solvent. Also,etlextraction methods will emphasize on using theciéip
solvent (hexane, petroleum ether, chloroform, amsteethanol and water) for extracting antioxidasusl
polyphenolics. This study may provide insight foture extraction solvents and natural potent ardtans
which can be used as dietary supplements.

Materials and Methods
Plant Materials

The plant material was collected from Garhwal ragié Uttarakhand, India. The plant material wastdied
from Botanical Survey of India, Dehradun. Vouchge@men of the plant was stored in the Dept.heubafor
future reference. The plant material was driech@énghade in an open air for 5-10 days to formititeegowder.

Preparation of Plant extracts

Plant parts were separated, washed with distillatery dried under shade and pulverized. The pletnaats

were prepared according to the method prescribed litile modificationg”. Briefly 20 g portions of the
powdered plant material was soaked separatelyfiereint solvents i.e. petroleum ether, hexane, rofibom,

acetone, ethanol and distilled water on the bdsiscoeasing polarity for 72 h. Each mixture waisretl every
24 h using a sterile glass rod. At the end of ekiba, each solvent was passed through Whatmaten fiaper
No. 1 (Whatmann, England) The filtrates obtainedenmncentrated in vacuo using water bath &30

Determination of I n vitro Antioxidant activity
Determination of Total Phenolic Content (TPC)

The Total Phenolic Content of each extract obtaiokéach of the plant extract was determifheahd the
phenolic content was expressed as ug/g Gallic egidvalents. In brief a 100 pl aliquot of the saenplas
added to 2 ml of 0.2% (w/v) N@GOs solution. After two minutes of incubation, 100 1fl ®00ml/I Follin-
Ciocalteu reagent added and the mixture was thewed to stand for 30 minutes at’25 The absorbance was
measured at 750 nm using a UV-VIS Systronics sppbotometer. The blank consist of all reagents and
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solvents but no sample. The Total Phenolic Con(ERC) was determined using the standard Gallic acid
calibration curve and was expressed as pg/g Galiccequivalents.

Determination of Antioxidant Activity by DPPH Radical Scavenging Method

The extract solution for the DPPH téswas prepared by re-dissolving 0.2 g of each ofdified extract in 10
ml of the specific solvent in which the extract waspared. The concentration of DPPH solution wag®g

in 1000 ml of methanol. Two ml of the DPPH solutimas mixed with 40 pl of each of the plant extract
solution and was transferred to a cuvette. Theti@asolution was monitored at 515 nm, after arubation
period of 30 minutes at room temperature, usingvaMisible Systronics spectrophotometer. The inldit
percentage of the absorbance of DPPH solution \abmulated using the following equation: Inhibition%
(Abst=0 min---Abst=30 min)/ Abst=0 min x100 Wherd&$t=0 min was the absorbance of DPPH at zero time
and Abst=30 min was the absorbance of DPPH aftemBlutes of incubation. Ascorbic acid (0.5 mM)
dissolved in methanol was used as a standard tegedaifie inhibition capability of plant extract atibn to the
Ascorbic acid equivalent. kg is the concentration of the sample required tovesoge 50% of DPPH free
radicals.

Superoxide Anion Radical Scavenging Activity

Superoxide Anion Radical scavenging Activity was aswwed according to the metfddwith some
modifications. The different plant extracts weréxed with 3 ml of reaction buffer solution (pH, 7.4
containing 1.3 pM riboflavin, 0.02 M methionine abd pM NBT. The reaction solution was illuminatey
exposure to 30W fluorescent lamps for 20 minuted tre absorbance was measured at 560 nm using
Systronics UV-VIS double beam spectrophotometercoftsic acid was used as positive control and the
reaction mixture without any sample was used aategcontrol.

The Superoxide anion radical scavenging activity \{as calculated as:

Ao —As
— x 100

Phytochemical screening of the extracts

The portions of the dry extracts were subjectethéophytochemical screening using the method ad@gte
Phytochemical screening was performed to testli@a@ids, saponin, tannins, flavanoids, steroidgjass and
cardiac glycosides.

Test for alkaloids

The 0.5 g of the plant extracts were dissolved iml5of 1% HCIl and was kept in water bath for ab@ut
minutes. 1ml of the filtrate was treated with Dnageoff's reagent Turbidity or precipitation was éskas
indicator for the presence of alkaloids.

Test for Tannins

About 0.5 g of the sample were dissolved in 10 fdailing water and was filtered. Few ml of 6% Fe®as
added to the filtrate. Deep green colour appeavafirmed the presence of Tannins.

Test for Flavanoids

About 0.2 g of the extracts were dissolved in methand heated for some time. A chip of Mg metakwa
introduced followed by the addition of few dropscohc. HCI. Appearance of red or orange color wagchtor
of the flavanoids.

Test for Saponin

About 0.5 g of the plant extracts were stirred wathter in the test tube. Frothing persists on wagnwas
taken as a evidence for the presence of saponin.
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Test for Steroids

Salkowaski method was adopted for the detectiostaybids. About 0.5 g of extracts were dissolved ml of
chloroform and filtered. To the filtrate, conc, 0O, was added to form a lower layer. Reddish broworoats
taken as positive for the presence of steroids ring

Test for Cardiac glycoside

About 0.5 g of the extracts were dissolved in Dfrglacial acetic acid containing 1 drop of 1% kethis was
under laid with conc. HSQ,. A brown ring obtained at the interphase indicaltespresence of deoxy sugar. A
violet ring appeared below the ring while in theetic acid layer a greenish ring appeared just abimgeand
gradually spread throughout this layer.

Test for reducing Sugars

1ml each of Fehling’s solutions, | and Il was adtie@ ml of the aqueous solution of the extractse mixtures
were heated in a boiling water bath for about 2ibutes. The production of a brick red precipitatdicated
the presence of reducing sugars.

Results
Antioxidant activity

In vitro antioxidant activity was determined by DPPH radszavenging method and Superoxide anion radical
scavenging assay. Amongst all the extracts, etrembWwater extract of whole plant \difola patrinii exhibited
potent antioxidant activity in comparison to thatagetone, chloroform, hexane and petroleum etkeads.
TPC in ethanol extract was found to be 425 pg/mbded by water extracts having 350 pg/g gallicdaci
equivalents. G, value of ethanol extract was found to be 12.00nkddllowed by water extracts viz. 15.00
pg/ml in DPPH radical scavenging method. It wastbthat minimum is the value of IC50, maximum is th
antioxidant activity. In Superoxide anion radicedgenging method ethanol extracts showed 85 %itidritof
superoxide followed by water extracts having 75 Bhibition. Ascorbic acid was used as the standard
antioxidant having 1€, value, 78.17 pg/ml in DPPH radical scavenging wethnd causes 87.80 % inhibition
of superoxide. The results are shownTiable 1, 2 and 3; Figure 1, 2 and 3. The results of all the three
procedures are totally correlated to each othercanfirm the use of plant as natural antioxidant.

Table 1: Total Phenolic Content TPC) (ng/g gallic acid equivalents) of solvent aexts ofViola patrinii

Viola patrinii (Solvent Extracts) TPC (ng/g gallic acid equivales)
Ethanol extract (E) 425

Acetone extract (AC) 228

Water extract (W) 350

Hexane extract (H) 174

Chloroform extract (C) 86

Petroleum ether extract (PE) 80

Table 2: IC50 values of solvent extracts dfiola patrinii as determined by DPPH assay

Viola patrinii (Solvent Extracts)/ IC50 values
Positive Control

Ethanol extract (E) 12.10
Acetone extract (AC) 18.60
Water extract (W) 15.00
Hexane extract (H) 20.00
Chloroform extract (C) 20.05
Petroleum ether extract (PE) 25.05
Positive Control, Ascorbic acid 78.17
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Table 3: Percent inhibition of superoxide free radtals of solvent extracts o¥iola patrinii as
determined by Superoxide anion radical scavengingchivity

Viola patrinii (Solvent Extracts)/ Percent inhibition of Superoxide free
Positive Control radicals

Ethanol extract (E) 85.0

Acetone extract (AC) 62.0

Water extract (W) 75.0

Hexane extract (H) 56.0

Chloroform extract (C) 50.0

Petroleum ether extract (PE) 46.0

Positive Control, Ascorbic acid 87.80

TPC (ng/g gallic acid equivalents)
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Figure 1: TPC (ug/g gallic acid equivalents) of solvent egtsaofViola patrinii
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Figure 2: IC50 values of solvent extracts\difola patrinii as determined by DPPH assay
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Figure 3: Percent inhibition of superoxide free radicals alfvent extracts oWiola patrinii as determined by
Superoxide anion radical scavenging activity
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Phytochemical Screening

Different conventional methods were followed to edetine qualitatively the presence of phytochemical
constituents present in the potent extracts. It feasd that all the phytochemicals were presendlirthe
extracts except steroids and saponin which wered@nly in hexane, chloroform and petroleum etixéraets.
The results are indicated Trable 4. The study thus highlighted the importance of premoogical importance
and scientific investigation of plants from Northe®{ Himalaya Garhwal region through forward bio-
prospection to uncover bioactive phytochemicalmtafrest and thus validates traditional medicine.

Table 4: Phytochemical screening of solvent extragtof Viola patrinii

Viola patrinii Phytochemicals
(Solvent Alkaloids | Tannins | Flavanoids | Saponin| Steroid§ Cardic | Reducing
Extracts) glycosides| Sugars
Ethanol + + + _ _ + +
extract (E)
Acetone + + + _ _ + +
extract (AC)
Water extract + + + _ _ + +
(W)
Hexane + + + + + + +
extract (H)
Chloroform + + + + + + +
extract (C)
Petroleum + + + + + + +
ether extract
(PE)

*+, presence; -, absence

Discussion

The present study illustrates that plant, Violaipatis the good source of antioxidant. A suffictengestion of
natural antioxidants in food is therefore of greansequence for the defense of macromolecules sigain
oxidative damage. The cells most frequently damdgedxidative stress are unsaturated fatty acid#pids,
cholesterol, different functional polypeptides amebteins, and nucleic acids. Mechanisms of antenxisl
consist of free radical quenching, transition metiaélating, reducing peroxide, and simulation ofvino
antioxidative enzyme activiti€sthus our study can be utilized further to isokateel molecules responsible for
antioxidant activity.
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