European Journal of Academic Essayve 3(30 DH- 146 20016
ISSN (online): 2183-1904

ISSN (print): 2183-3818

WWW.CUrOCSSay s.org

IN VITRO ANTIOXIDANT ACTIVITY OF
LEAF EXTRACTS IN THREE MEDICINAL
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Coccinia grandis (1..) ). Voigt AND Wattakaka
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Abstract: The present study was aimed ab investionling the aptioxidant activity of leal” extracts ol three imporlant medicinal
plants; Costus specious ( Thehu) Coceinia ghondiv ( Fowakka) and Wattakaka volubilis (Kiri Anguna). The antioxidant
activity of methanolic extracts of leal saniples et evaliidied b using in vitro assays: DPPH assay (105, value) and Folin-
Ciacalteu method calenlated as Gallic acid vduivdlents (ALY Values of DPPIH assay were compared (o the standard
antioxidant butylated hydroxs lioluene (BT A samples showed effeetive seavenging activity and none of the samples
exerted an obvious pro-oxidant activity. Highest antivsidant activity was shown in Coceinia grandis; 0.501£0.003 mg ml.!
and highest total phenolic content was shiwi 1 1tk akie voluhilis: 9758221128 (mg/GAL/ 100 g) although there is no
significant difference between Wartakakd valtthilis and Coceinic grandis. The antioxidant dctivity was increased with the
increasing amount of doses. The free radival seavetioing activity may be attributed o the presence of phenolic compounds.
Present study reported a positive relationship (v = 1L617) between phenolic content and the antioxidant activity. Results
obtained from the present studs supgesteth it the leaves wl Costs specions. Coceinia grandis and Wattakaka volubilis as
potential sources ol natural antioxidants

Keywords: Anti-oxidant activitv. Medicinal platis. BT Rty lated hydroxytoluene)

MO (nitrie oxide). ONOO — (peroxy nitrate), NO- (nitrogen
1. Introduction dioside) and NaOy (dinitrogen trioxide). Three sources of
Free radicals which can be identified as specivs hating iy ROS  generation are depicted: namely (1) Endogenous
short half-life. high reactivity and damagifig activity towards 1S detoxification "“-"‘"""”“- cicctn.m e _'~'-hﬂiﬂ (2)
macromolecules like proteins, DNA and lifids Hitve tieet I sopenous sources - mp:n'c-nu-xmokln;_?'. industrial was:tt:
postulated as two kind of: namely Resetfve Oxpen Specivs products.  ozone. ashestoses  libers.  viral and  bacterial
(ROS) which are oxyvgen derived [ree radieals and Reactive

Nitrogen Species (RNS) which are nitroptil hitked fee

infection [1] & (3) Pathologival sources - infections cancer,
fmume  eell  activation.  metabolism ol environmental

radicals. Oxygen based [ree radicals (ROS) are (0, pollutions & certain drugs.

(superoxide). 110 (hydroxyl) HOs (hydropeinxs [ 1100
(peroxyl). RO (alkoxyl) as Iree rudicals atid 10, tivgen os
non-radical. Nitrogen derived oxidant gpevics aiv mainly

Wide variety of toxic oxidative reactions as peroxidation of
membrane  lipids.  direct  inhibition  of  mitochondrial
respiratory chain enzymes. lfagmentation or random cross
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some of the adverse eftects of free radicals which ultimaiely
cause to cell death [2].

However with in the huan body, o balance is muintaining
bétween pro-oxidants (hee radicals) and antioxidanis and
when in absence or shifling wowards pro-oxidants ol this so
called bhalance will create the condition called as “oxidative
stress™ |3

Antioxidants may be defined as any substance thal wlicn
present ul low concentritions. compared with those ol the
oxidizable  substrate,  signilicantly  delays  or  nhibits
oxidation of that substrate [4] Anti-oxidants can be divided
into two major classes as enzymatic and non-enzyinalic.
Superoxide dismutase. catalase. and glutathione peroxidasc
which wre produced endogenously are enzymatic kind ol
antioxidants, The class non-enzymatic antioxidants involve
tocopherals, carotenoids. uscarbic acid,

flavonoids and tannins which are abtained from natual plan
sources |3].

Although there are many synthetic antioxidants used i
processed loods such as BHT (buivlated hydroxyioluene).
(BIHA)  butviated

hydroquinone, it has been suggested those aflvet live

hydioxyanisole  and  tertiary  buty|
damage and mutagenesis |6]. Therelore there is a preal
tendency towards natural antioxidant sources such as plan
derivatives.

Flavonoids and other phenolic compounds of plant arigiin o
in natural  sources  which are  aromatic  hydrosy lated
compounds have been testilied as inhibitors of [ree padicals
171

Costus specious (Thebuy which s also known s crepe
ginger or spiral flag in | nglish is a perennial rhizomaious
herb with upright or spreading  stem  with  imporian
medicinal value [8]. This plant being in order  Ziniberales
and family Zingiberaceac is native 1o Malay peninsula of th
south-cast Asia. Many Asian counties including Sii Lanka
have broadly discusscd its medicinal value. A recent studs
has shown that methanol and water extracts of leayes have
elTectively diminished the insulin resistance in viva [9].
Coceinia grandis (Kowakka) belonging o the fmily ol
Cucurbitaceae has been reported as an anti-diabetic plant i
Sri Lanka [10]. In Indian folk medicine the leaves of this
species are widely used for remedy for diabetes mellitus
[L1].  Hypouricaemic
inhibitory activities have been shown in studies conducted
on crude hydromethanolic  extract ol the leaves [12]
Wattakaka — volubilis - (Anguna)

Asclapadesiae has shown (o have constituents as {lavonoids

activities  and  xanthine  oxidast

belonging 1o fumily

sterolsfierpenoids, phenolic acids [13]

The objective of this suudy is o analyze the in vitro
antioxidant potential of ; Castus specious. Coccinia grandis
and Warttakaka volubilis. Total phenolic contents were also
determined in order o evaluate a relationship benyeen the
antioxidant activity and the phytochemical constitucils.
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24 nample Collection and Preparation

Lhe Jeal samples weie collected from Kandy in Central
S Lanka and specimens were kept in national
Berharivng. i identification. The samples were washed well
and deicd ae room temperature for 24 h, The samples were
grapnd e tooa fine powder in a laboratory mechanical

JHEL TGy

blegder. The homogenized leal’ samples in 80% methanol
wele kept g mechanical shaker (250 rpm) for 4 h in room
fepperatiie. The extracls were filiered using Whatman no.|
il paper. Filtrates were tuken o assess the total phenolic

conent and antioxidant |mlu|iti'.i|.

L2 PIPE padical scavenging assay

L2 diplicqiil=i-picry lhydiazil (DPPH)) scavenging activity
Wity evifuated using a spectrophotometric method described
by e - Willlom er a£,01995) with some modilications.
Freshly  prepared DPPHD solution (100pM - in - absolute
Methanolr wis wsed for cach experiment. For the reaction
minjure 23 b of 100 pM DPPH solution and 0.3 ml of
sutpple dissolved nomethanol were used and for control
saniple 25 il of DPPH solution and 0.5 ml ol methanol
weiy s nstead. Five concentrations from each sample
were prepared and cach sample was analyzed in triplicates.
Al samiples were incubated at room  temperature for 30
mipites i darke Absorbance was measured at 517 nm using
LIV Vis specirophotomeier (SHIMADZU UV mini 1240).
st the equation meptioned  below, the percentage of
DI pdical scavenging activity was determined in all live
conpentiations. BEHT (Butylated hydroxytoluene) was used
us e relerence standard
Yo seavapiing activity = ((Ag— AgfA x 100

Where.

Ao Alsorbance ol the DPPH solution of the control sample
Voo Absarbance of the DPPH solution in the presence ol
|I|uul ExlTael

Fhe sapple comeentration which had given 50% scavenging
ACtiviy gecopding (o the equation was estimated as 1C5
valie T regression analysis using Minitab 16.

23 peteipination ol wial phenolie content

For evaluwion ol phenalic content the method described by
Stinleard pod Sinzleton (1977) was used. Powdered sample
ol vich plany material was used and extracted using 80%

mihanal FThe reaction mixture was prepared using 0.5 ml of
3

2.5 ml of Folin-Ciocalteu reagent
%

entipeted sagiple with
which was difuted 10 times. After 3 minutes 5.0 ml of 7.5
sodim carbonate (wi/v) solution was added to the above
e e was keptat 45 °C for 10 minutes in a water bath,
Pheq abisgrbance ol each plant extract was measured at 765
nmepsing the UV-Vis spectrophotometer (SHIMADZU UV
ang L2400 Methanaol (80%) was used as the blank sample.
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lotal phenolic content was cepressed ns g Gallic weil 3 Results and Discussion
equivalent/100g using the equation obtained o tHie
calibration curve for Gallic avid (R° = D000y Dty e
expressed as mean+SD of tour replicates.

DIPPI] assas

DPPIT is a stable free radical in which nitrogen centered is
2.4 Statistical Analvsis widely used to test the antioxidant activity of compounds or

- exhiacts in plant materials as hydrogen donor capacity [14].
All experiments were performed i friplicdte (n3) il Decrense in absorbance in the above mentioned range
results were expressed as mean + S, Statistical analtsis represents the ability of natural antioxidants in plant material
lv reduce DPPH free radical. As the positive control

. : bty lated hy droxy oliene was used.
was carried out with (Minitali version 110) Gsihe ANOVA : 2 2

followed by Turkey s test (P<0.05), Sample concentration needed to scavenge 50% percent ol
fiee radical (1Cs value) which is inversely proportional to
antioxddant activity was compured in this study.

Table 1= Rpdival Scavenpine Activities of plant leal extracts'

Sample Coceinio grandis Witteiharker volhilis Costus specions BH1

1Cs, value
(mg mL™)" 0,501 0,003 f.80000+ (1,002 114340002 0.0115+0.000
DPPH

"The value of 1Ceywere deterniined by triplicates in fndividinl cxperiments. Values are mean+ SD of three determinations
"The concentration of sample required o seaverioe 500 ol the wdieal scavenging activity.
Values are expressed as meant SEN ol thice prarallel mensirenents. Values within a column followed by difTerent letters are

signiticantly different (P<0.05).

Radical Scavenging Activity (%)

100
90
80
60 " 1lmgmL-1
7 0.5 mg mL-1
T 0.25megmL-1
0.125 mg mL-1

50

20

Coccinia grandis Wattatakia voltibilis Costus speciosus ‘
Fioore I 124dienl Scavenging Activity (%)

A previous study done on Coceinia gardins 1l estiacts iy anlioxidant activity. (Table 1)

Tamilselvan et @l.2011 have reported thal it vontding  The results of the previons study ol Arumugasamy ef
phytochemicals as Alkaloids. Sterofds. Tannbns, Saponing 2012 [15] showed the presence of phytochemical
Ellagic acid. Phenols . Glycosides . Fienans  aiel  constituents such as alkaloids, glycosides. carbohydrates.

Triterpenoids. which is an evidence 1o ifs profoutid — cardiac  glycosides.  phenolic  compounds. — Navonoids.
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sugars. saponins. and resins in W volubilis and the result ol
extractive value has shown higher percentage in the
methanol Tollowed by chlorolorm. petroleum ethier, and
aqueous solvent. Sujatha (2012 [16] has reported o
Wattakaka  volubilis
“leewanthi™ in Indian Ayvurveda medicine.

However for Castuss peciosus, Kalpa et al 2004 |17)
reported much higher DIPPLHE radical activity value thay the
present (0320« 0.01  mg/ml.) 1:5 I

spectrophotometer using freeze deied leaves although sui

capl be used as a substitiied o

study n
dried leaves have been used in the present study .

BT which
antioxidant in this study reported an 1C 54 value of 001135

However was  used as  the  commercial
mg ml. . Svnthetic antioxidants have shown 10 possesy
higher performance levels than the natural ones, since (e
natural antioxidants show a greater hesitaney when donating
hydrogen atoms in preventing oxidation. [ 18]

When considering about this assay. DPPH is a stabl
nitrogen radical and therctore it doesn’t contain any simila
groups or similarity w highly reactive and shori-lived
peroxy| radicals. Many untioxidants that react quickly witly
peroxyl radicals may react slowly or may even be inerl
DPPH due o steric inaccessibility and it has been reportad
[19]
Interpretation becomes more complicated when he 1es

the  preference s given o small compounds

compounids have speetra that are

likely 1o overlap DPPIT at 513
carotenoids may interlere [20]

Some authors have reported that the initial Fast reactions may

nm.  Compoupds oy

Table 2

Sample

Coceinia grandis

Total phenolic content

+ 2
g/ GAE/100.2) 966.80T12.11

W RO
undie weighi o slow reactions. so should be abandoned .On
the otlier hand. multiple solvents should be utilized for
PP gssay . at a mininum MeOH (EtOH is not preferred
hecpuse ol generating reactive radicals which may obstruet
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with the assay) [19]

Cilptathione. aromalic amines (such as p-phenylenediamine
and - peamingphenall. and a-tocopherol (Vitamin E - 2:1
stoqehigmetry ) and polyhydroxy aromatic compounds (such
as fiydioguinone and pyrogallol) have been reported as
cafpponnds getive nthis DPPI reaction. On the other hand.
comppoainds such as monehydrie phenols (such as tyrosine).
singple spgars (such as glueose). purines and pyrimidines. are
nol responsive. while proteins tent 10 be precipitated [21]

Fajal Fhienohe Content

Wegtetheihar valubills and Coccinia gardins have shown
singlar phenolic content and values are not signilicantly

dibperent fromy cach othel

seyeral siudies have reported on the relationships between
plicpolic comtent and antioxidant activity. Some authors
fnpd o correlation beiween the phenolic content and the
anijosidanl  activity.  while  others  reported no  such
celytionship. A study conducted in selected fruits. vegetables
and grain products by Velioglu er al.. (1998) [22] reported a
strong  relauonship benween total phenolic content and
antiosidint aetivity . Moo correlation between  antioxidant
Activity aid plhienolic conent was found in the study on some
plagl exiracis containing  phenolic compounds  done by

Rilikonen e al 1999 | 23]

L atal Phenag e Cantent

Hegtrakcka volubilis

Costus specious

H75.4311).28" 476.78 £11.23

Values are expressed as meant SEM of four parallel mcasicments. Vilues within o row lollowed by different letiers are

signilicantly different (P 11.05)

Present study also reporied a positive relationship (i
0.6476) (Figure 2) between phenolic content and  the
antioxidant activity, Although a significant diffcrence was
not apparent in the phepolic content between Wtk
volubilis and  Coceinig garding,  significantly  highe
pyrocatechol equivalent/mg) in chilorolorm extract ol leayves
Methanolic extract of (7 garding have heen yeporied o
contain phenols and Mavonoids [ 1.

Wattakaka velubilisalso have been reported 10 contain
phenols and Navonoids [15].

Additionally. Seabra et /.. 2006 | 24| reported the sy nergistic
effects of phenolies with other antioxidants. namely ascorbic
acid, # carotene and @ wceopherol. and regulation ol

i ..‘-f'J'P

anipxidant activity was reported in Coccinda gardins. This
iy hipve been due o the presence of higher Secondary
mcipbalites ather than phenolics and flavoneids in Coceinia
Flmsgmalieswari and Chatterjee have reported the
phepolic: content ol Coceinia gardinsas 47.66£0.88 ug
intrpcellular glutahione levels, This also should be taken
inti congideration.

Howeser this study implies the need of further studies on
by different anti-oxidant analyzing
turther  experiments  using  higher

anpxidaim  capacity
mefhods.  Proceeding
nuniber ol sgmples rom different areas may increase the
acepracy ol pesults. Further studies 1o evaluate the in vive
potentinl of these plants in various animal models should be

carpied o
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