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ABSTRACT

In present study hydroalcoholic extract of the Esmwf plant Casearia tomentosa was investigated thier
phytochemical screening, total phenolic content aadtioxidant activity.The preliminary phytochemical
investigation of leaves extract revealed the preseof active phytoconstituents such as alkaloidgcagides,
steroids, saponins, flavonoids, terpenoids and itesatc.Total phenolic content was evaluated bynFGlocalteau
method which revealed the presence of very gooduatmaf phenolic content (170 mg GAEI§dry weigh) in
extract. The extract was also analyzed for antiamidactivity by 1, 1-diphenyl-2-picrylhydrazyl (DAP radical
scavenging assay and ferric reducing antioxidarteptial(FRAP) assay. In vitro DPPH radical scavemgiassay
showed potent antioxidant power withs§Gralues of 60ug mL'and Ferric reducing antioxidant power for
extract(43.12 uM/ml, FRAP value =2.1) which arecamable toascorbic acid. The present study revehi t
Casearia tomentosa can be used as a potential sapfroatural antioxidant which may be treat variaugdative
stress related diseases.
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INTRODUCTION

India has several medical systems such as Ayun&ddha and Unani Systems which are prominent flecades
.In different civilizations the contribution of flal biodiversity to health care has been well doented
[1].Historically plants have been used as the stlseurce of drugs for traditional systems of medicThese plants
are played important role in modern medicines, feogplements, pharmaceutical intermediates and ichém
entities for synthetic drugs[2]. Due to easy avaliy, no side-effects, and better patient compdie, the demand
for medicinal plants is increasing all over the ldoMedicinal plants contain dozens of active citashts such as
alkaloids, flavonoids, glycosides, saponins, tegi#s) steroids and tannins etc. which are resptmsior
therapeutic efficacy of any medicinal plant [3].

Oxygen is essential for the survival of all liviogeatures on this earth. During the process of emygfilization in
normal physiological and metabolic processes apprately 5% of oxygen gets reduced to oxygen derifred
radicals like superoxide, hydrogen peroxide, hyglraand nitric oxide radicals [4, 5]. These radic#isnot
scavenged effectively in time, they may damage ntamb bio molecules like lipids, proteins includitigpse present
indifferent cell membranes, mitochondria and theADisulting in abnormalities leading to disease ditions
[6].Natural antioxidants play a key role in heaftraintenance and prevention of the chronic and dergéine
diseases, such as atherosclerosis, cardiac anthagenesis, neurodegenerative disorders, diab&ggnancy,
rheumatic disorder, DNA damage and ageing [6,7¢ @émand for natural antioxidants has been incdedse to
side effect associated with synthetic antioxidajts[
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In the last few decades, plants has received mtiehtimn as sources of bioactive substances suelmtasxidants,
antimutagens and anticarcinogens[9,10]. In thiamg@resent study is based on plant na@asearia tomentosdt,

is a small tree up to 50-80 cm girth and 7 m tallohgs to the famil\Salicaceaelts common name i€hilla.
Different parts ofC. tomentosas traditionally claimed for its medicinal imponige like in ulcers, dropsy, fissures,
colic pain in the abdomen, malarial fever, tontdllpain, wounds, and in severe bone fracturesgdaster[11].

Therefore, the present study consists of investigaif the antioxidant potential @fasearia tomentosplant and to
put forward the evidence of the fact that this plas immense therapeutic power. This is the ffagbrt regarding
antioxidant activity, total phenolic content and/fgdthemicals study of the leaves of this plant.

EXPERIMENTAL SCETION

Plant material

Casearia tomentoskeaves were collected from Lachhiwala forest DetiradUttarakhand (India) in the month of
August identified and authenticated by BotanicatvBy of India, (BSI) Dehradun with accession No.a3%. A
voucher specimen has been deposited in mediciaatpherbarium in Department of Chemistry, Kanyau&ula
Campus, Gurukula Kangri Vishwavidyalaya with registo.1/3. The collected leaves were washed, dniethade
and finally grinded to powdered form and storegatythene bags for further use.

Chemicals and reagents

2,4,6-tri-(2-pyridyl)-1,3,5-triazine (TPTZ) (Sign#ddrich),1,1-diphenyl-2-picrylhydrazyl (DPPH) (SigrAldrich ),
Folin’s ciocalteau phenol reagent(Merck), Gallicidh¢Loba chemie), Ascorbic acid ( Rankem, Indial;&eum
ether (Merck), Ethanol (Merck)were purchased. Ad tther solvents and chemicals used were of acellgrade.

Defatting of leaves ofCasearia tomentosa:

150 gm. Of air dried powdered leaves@f tomentosavas treated with 1250 ml of petroleum ether byhésix
extraction technique for 18 hours. Defatted leawas taken out from soxhlet thimble spread as admed clean
paper and dried to 30 to 45 minutes so as to cdeiplevaporate petroleum ether from leaves surfitagc so
obtained was used for hydroalcoholic extractiorppse.

Preparation of Extract

147.788 gm. of defatted leaves®f tomentosavas extracted with ethanol: water (1:1 v/v) intdex apparatus for
21lhours and the extract was collected. It was aunated to dryness under reduced pressure andotedtr
temperature 4 using rotary evaporator.

Phytochemical screening

The phytoconstituents present in hydroalcoholicasttwas analyzed by using standard qualitativenots{12,13].
Extract was screened for the presence of bioldgicattive compounds like alkaloids, flavonoids, rars,
glycosides, saponins, protein, terpenoids, steréadsnd oil etc.

Total phenolic content

Total phenolic content of hydroalcoholic extractledives ofCasearia tomentoswas determined by using Folin-
Ciocalteau method [14] with some little modificaticExtract was diluted with methanol to form a camication of
1000ug/ml. Gallic acid dilutions range of gg/ml to 300ug /ml is used for making standard calibration cudvenl
of extract was added to 10 ml of 10 % Folin Cicealt reagent in 25 ml of volumetric flask, after Biues 8 ml of
7.5 % sodium carbonate was added. Further, totalme is made up to mark by adding distilled wafEne
complete reaction mixture was incubated for abdutmin in the dark and at room temperature of al2®iC+2.
The same procedure was followed with gallic acahdard dilutions and also with blank where methanalsed in
place of extract. After incubation, the absorbam@s measured at 765 nm with UV-VIS spectrophotomete
Calibration curve of gallic acid was use for cadtidns. The total phenolic content of extracts wgsressed as mg
gallic acid equivalents (GAE) / gram of dry massf@jowing equation.

T=CxVIM
Where, T= Total phenolic content mg/gm of plantastin GAE,
C= Concentration of Gallic acid from the calibraticurve,

V = Volume of the extract in ml,
M =Weight of the plant extract in gm.
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Antioxidant Activity
Antioxidant activity of extract was determined byPPH free radical scavenging assay and by ferriciaiad
antioxidant potential assay.

DPPH freeradical scavenging assay

The free radical scavenging assay of hydroalcoHetives extract of. tomentosa leavesas evaluated by stable
DPPH free radical according to the method of Braidiams with some modification[150\ working solution of
0.004%was freshly prepared by dissolving 4 mg oPBERn 100 ml of methanol. 1ml of each extract Solutof
different concentration (1, 5, 10,50, 100, 500,10§0nL™") was added to 3 ml working solution of DPPH, Kéip
reaction mixture in dark for 30 min. After 30 mimetabsorbance of the reaction mixture were tak&lamnm with
UV-VIS spectrophotometer which was compared with tiorresponding absorbance of standard ascorkicadci
similar concentrations (1-1000g mL™). 1 ml of methanol with 3ml of working DPPH sobni serves as blank.
Then the % radical scavenging activity or % inhdsitwas evaluated by equation:

(Abs of blank — Abs of sample/ standard) after 30 m
% Inhibition = X100
(Abs of blank) after 30 min

IC50 of extract and standard ascorbic acid wasutatled by graphical method by plotting % inhibities.
concentration.

Ferric reducing antioxidant potential assay (FRAP)

The FRAP assay was done according to Benzie aathStith some modification[16]The stock solutions includes
300mM acetate buffer3.6, 10mM TPTZ (2,4,6-tri-(2-pyridyl)-1,3,5-triazi solution in 40mMHCI, and 20mM
FeClI3.6H20 solution. The working FRAP reagent wastly prepared by mixing acetate buffer, TPTZ totu
and FeClI3.6H20 solution in proportion of 10:1:1vjvand then warmed at 37 before using it. Antioxidant
potential was determined by reacting a mixture dfméxtract (50ug mL™?) and 10 ml of working FRAP reagent.
Absorbance of colored solution (ferrous tripyridyiazine complex) was then taken at 593 nm aftenib of
incubation at 3%C.Ascorbic acid standard solutions were tested @indlar way. The standard curve was linear
between 10 - 100 uM ascorbic acid. Working FRARyes& serves as blank and 1ml of methanol with 16ml
working FRAP reagent act as control. Calculatiomsenmade by calibration curve. Results were expteasuM
mL™. FRAP value of sample was calculated by equation:

(Change in abs of Sample from 0 to 5 minute)
FRAP value of Sample (UM) = X FRAP value of STD
(Change in abs of Standard from 0 to5 minute)

Statistical analysis
The experimental results are expressed as mean#last deviation of triplicate measurement andréisalts are
processed using Microsoft Excel 2010 and sigmastia@nce.

RESULTS AND DISCUSSION

Extractive yield
The extractive yield (in % w/w) of hydroalcoholigteact was 39.311%.After complete removal of thivesat the
extract is dark brown semisolid.

Phytochemical screening

The result of phytochemical screening®ftomentosdeaves extract are summarized in Table.1.Whichiledehe
presence of active phytoconstituents such as aflglglycosides, steroids, saponins, flavonoidegeroids and
tannins etc. Out of which flavonoids are one of lduigest group of phytochemical which led to théicsidant
activity and numerous reports support their usara®xidants or free radical scavengers [17].Aliddowere also
present in this plant and it is reported that Rterived alkaloids possess activities like antiaxit] analgesics,
muscle relaxant, antibiotics, anticancer and asponsible for antiprotozoal, cytotoxic and antioial properties
[18, 19].Tannin are the large groups of phenolimpound, used as healing agents in a number of stisdike
leucorrhoea, rhinorrhea and diarrhea. Saponins igm@ortant phytochemicals as they are shown to have
hypolipidemic, antidiabetic, and anticancer acfivwhich was present in appreciable amount in thigaet.
Glycosides were also present and these are impartass which are useful against cardiac arrhythamd other
heart related diseases [20].Some of the glycosidesused as astringents, anticancer, and as fleyvagents in
many pharmaceutical preparations [21].
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From above discussion, we can interpret that teegirce of these phytochemicals in hydroalcoholi@eireveals
medicinal importance of pla@asearia tomentosa

Table 1: Phytoconstituents present in leaves extraof Casearia tomentosa

Phytoconstituents and Test performed Hydroalcoholic Extract

Mayer’s Test +

Wagner’s Test

Hager's Test

Dragendroff’s test

Alkaline test

Lead acetate test

Shinoda Test

Sulphuric acid test

Tannins Ferric chloride test

Molisch’s Test

Fehling's Test

Benedict's Test

Barfoed’s test

Keller-Killiani Test

Glycosides Legal's Test

Borntrager’s test

Liebermann burchard test

Terpenoids Salwoski test

Salwoski test (Triterpenes)

Steroids Liebermann burchard test

Saponification test

Filterpaper test

Saponin Foam test

Ninhydrin

Biuret

Salwoski test

Liebermann burchard test
+: Present, -: Absent

Alkaloids

Flavonoids

Carbohydrate

AR R R R A A R R R B E A R A s

Fat and Oil

Protein and amino acid

Phytosterol

++|+]|+]|+]

Total Phenolic Content (TPC)

The total phenolic content of C. tomentosa leavésaet was determined by Folin-Ciaocalteau methidte TPC
was expressed as milligram gallic acid equivale®EG gram dry weight using the standard curve eqoat
y=0.0042x+0.058, R2 = 0.9976 where y is the absmbat 765 nm and x is the total phenolic conterdt00q.g/ml

of the extract. Hydroalcoholic extract contain vegod amount of phenolic content which was fountbecl70 +
1.22 mg GAE/g of dry weight. Generally Phenolic stitates are well known for their various biolodiea&tivities
such as antioxidant, antimutagenic and anticaricgeativity etc. They are located in different gadf plant's
tissues and cells, such as vacuoles, cell wallsnoelei and also play a key role in plant defensechanisms to
counteract reactive oxygen species in order to igenand prevent molecular damage and damage by
microorganism, insect, and herbivores [4].

DPPH freeradical scavenging assay

DPPH radical scavenging activity is one of the mwistely used method for screening the antioxidaniviy of
plant extract. The principle of DPPH method is loase the reduction of DPPH in the presence of adgeh
donating antioxidant. Extracts reduce the coloubDBPH due to the power of hydrogen donating abji®, 23].
Hydroalcoholic extract of C. tomentosa was subjiéte their possible DPPH radical scavenging powégure 1
shows the graphical estimation ofsf@alue, which is a measure of inhibitory concentmatiA lower 1Gq value
would reflect the greater antioxidant propertyla sample. The antioxidant activity of hydroalcahelxtract (I1G
60+0.06pg mLY) is found very close to standard ascorbic acid0226 ug mL™). Antioxidants may guard against
reactive oxygen species (ROS) toxicities by scawengeactive metabolites and converting them ts lesactive
molecules [24, 25].
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%lInhibition vs. Concentration of DPPH assay

120
100
80 y
S
= =¢=Ascorbic acid
960
: -
= / =@=Hydroalcoholic extract
o
M40 /
20
0
1 5 10 50 100 500 1000

Concentration of extracts inpg mLt
Figl. DPPH radical scavenging activity of leaves &act of Casearia tomentosa and ascorbic acid

Ferric reducing antioxidant potential assay (FRAP)

The ferric reducing antioxidant potential (FRAP}a&g is another a simple and inexpensive procedhatetells the
total antioxidant levels in plants [26]. FRAP-medhwas initially developed to assay plasma antiaxidapacity,
but can be used to measure the antioxidant capioity a wide range of biological samples and pumpounds
[27]. Frap assay, particularly helps in assesdiegantioxidant behavior of extracts in which thpbgtoconstituents
are present which acts by reducing ion or by dogadin electron and not by radical quenching meshafl9]. The
results were expressed jalgl mL™using the standard curve equation: y= 0.0032x 212(R?= 0.9982, where y is
the absorbance at 593 nm and x is the ferric reduaitioxidant ability in 5Qug mL™"of extracts. The unigtM mL’
'means the quantity of Fe3+iM that can be reduced to Fe2+ by per ml of extactscorbic acid. The higher the
FRAP value the greater is the antioxidant actif23)].

Table 2: Ferric reducing antioxidant potential (FRAP Assay) ofC. tomentosa extract compared with ascorbic acid

S.No. | Extract/Standard | Ferric reducing antioxidantpower (uM/ml) | FRAP Value
1. Hydroalcoholic 43.12 £ 0.60 2.1
2. Ascorbic acid 39.45+0.14 2.0

Even though the DPPH radical scavenging activitgsiforbic acid is better than hydroalcoholic exfride FRAP
activity of latter is superior to the former. THugs indicative that contains such constituentsclvlact other than by
radical quenching mechanism.

CONCLUSION

The present study was aimed to perform phytochdraigduation, total phenolic content and antioxidactivity of
hydroalcoholic extract a€asearia tomentosigaves. Since this is the first report regardingtpthemical screening
and antioxidant activity along with total phenationtent on leaves of this plant and provide refimbmformation
for correct identification. The antioxidant activibf leaves established a scientific proof fortreditional claim.
Phytochemical studies in leaves laid down a platfor search for a lead molecule that could be amiaintioxidant
agent of natural origin.
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