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ABSTRACT

Aim: Response surface methodology was employed to optimize the exiraction parameters for the
extraction of total phenclics and carotencids from leaves of Sesbania grandifiora with ethanol-
water based system

Method: The effects of solvent concentration (30-100%). extraction temperature (30-80°C) and
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Fig. 2. Pair wise response surface plots of the carotenoids (mgig DW) extraction from
Sesbania grandifiora leaves as a function of ethanol %, extraction temperature and time:
ethanol % was kept constant at 30% (a) and 100% (b); temperature of extraction was kept

constant at 30°C (c) and 60°C (d); the ﬂm;ool om“l’etton was kept constant at 30 min (e)
and 90 min

Table 5. Predicted values and experimental values of total phenolics and carotenoids at the
optimum extraction conditions for Sesbania grandifiora

35

Optimum extraction conditions Predicted values (mg/g)  Experimental values (mglg)
Phenolics Carotenocids Phenoli Carotencids Phenolics Carot ids
ETOHA46 6% ETOH:100% 1.74 432 8.00+1.35 5121063
Temp:70.2°C Temp:70.2°C

Time:110.5mn __ Time 110.5 min

3.4 Optimization of Phenolics and
Carotenoids and Verification of the
Model

Multiple graphical and numerical opfimizations
were run for determining the opttmum levels of
studied extraction conditions with desirable levels
of phenclics and carotenoxis contents. Optimum
ethanol concentration, exiraction lemperature,
extraction time were developed for the two
responses and they were 46.6%, 70.2°C and
110.5 min for phenolics and 100%, 70 2°C and
110.5 min for carotencids, respectively (above
Table 5) For these opiimum extraclon
conditons, the corresponding predicted response
values for phenofics and carolencids were 7.74
mg GAE/g DW and 4.32 mg/g DW, respectively.
An experiment was fun in accordance with the
recommended optimum conditons for two
responses, phenclics and carctenoids. More
interestingly, in this study, the values obtamned
experimentally for both response vanables are
near to the predicted values, indicating a
satisfactory model. The expenmental values for
fotal phenolics were 809 £ 135 mg GAE g
extract and 5.12 + 0.93 mg/g DW carotenoids

and no significant difference (p > 0.05) was
found between the expenmental and predicted
values of the exractable phenclics and
carotenoxds from leaves of S. grandifiora extract.
Therafore, the data confirm the validity of the
optimized mode!

4. CONCLUSIONS

RSM was successfully implemented 1o optimize
the total phenolics and carotencid extraction from
leaves of S grandifiora. Overal, phenciic
extraction prefers low ethanol concentration and
the effect of temperature and extraction time was
insignificant (p>0 05) for total phenolic extraction
Higher carotenoid recovery was observed at
higher ethanol concentrations and  lower
extraction temperatures. Optimum ethanol
concentration, exiraction lemperature and Sme
were 46.6%, 70.20°C, 110.45 min for phenolics
and 100%, 70.2°C and 110.5 min for carotenoxis
respectively Results revealed that there were no
significant differences between the predicied
vales for studied responses and experimental
values obtaned with optmum extraction
condifions,
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Antioxidant Capacity and Total Phenolic Content of
Aqueous Acetone and Ethanol Extract of Edible
Parts of Moringa oleifera and Sesbania grandiflora

Perumal Siddhuraju, Arumugam Abiranmu, Gunasekaran Nagarani, Manmuthu Sangeethapeiya

Awao—mmacmmummmmuor
Moringa olelfera (outer p frait and flower) and
Sesbuanies gravdiffors white \-riay (nmner and leaf) were cunind

and 4

content such as phenolic compounds, nitrogen compounds,
vitamins, and some other endogenous metabolites occur
naturally i edible plants including fruits, vegetables, logumes,
spices, and medicinal herbs The presence of wide variety of

for radical activities. By
cxtract of S grmdwaz(fbwdluﬂ-mlmcxmafu
Vellera (outes frunt and Aower) contined
relatively hlhuhvclsdualdmuyphmhalhl&eom
extnets, The [} af e were d by
cmploying differcnt /o vitro assays such as rducing power assay,
DPPH, ABTS  and OH rmdical scaenging  capacitks,
amihemohtic assay by hvdrogen perovide induced method and mectal
chelating obality, Thoegh all the hibited dosc depende
reducing power activity, acetone extract of all the samples were
found © have more hydrogen donating ability i DPPH' (2.3% -
65.03%) and Mdroxyl radical scavenging systeos (21 6% - 77 J%)
than the cthanol The p il of multipk
Activity was cvidont as of possessed astibemolytic activiey (432 % 1o
630 %4) and motal son chelating patency (44,16 - 104,26 mg EDTA/g
samplc). The rossll indicae that acctone extract of M. olifers (OPIF
mm-m)-usmm(m'uwmomauwm

biol lly  active, nonautriive  compounds  hike
ph\lochemcuk in the Mat and vegetables which impan health
benefits beyond basic nutnition and it also prevents the some
chronic discases mcluding coronary hean diseases, certamn
cancers and diabetes |3) Leafy vegetables are considered 1o
be a valuable part of the diet owing to their mantive values
which plays an impoctant role m the human dset.  Green lealy
vegetables, some of which, underexploited, are proven
significant sowrces of essential nutrients including vitamins,
carotenoids. Mlavonoids, phenolics etc 4] Leafy vegetables
are nch sources of munerals along with, antioxidants and
pigments The regular consumption of such leafy vegetables
significantly plavs an important role in mamiuming a balanced
diet and helps to avert the ch effects of mal

polyphenols, could be wilined as matural

Kquwvs—Amoxm acnvhy Morings  oleifera
Polyphenolics, lized vegesbl

L INTRODUCTION

REEudxcnhrenamll» produced n the body through
bol of b lecules like carbohy drates,
amino acids and fats Over prod of free mdicals cause
oxidation of these biomolecules which can lead o a vanety of
discases such as cancer, cardiovascular discases, cataracts,
diabetes, and iflammatory diseases [1] along with ind

Sest grand, belonging 10 Leg Famaly i
compnised of sbout 60 species which are  distnbuted
throughout tropecal and subtropical regions. S. grandiffora s a
loosely branching tree up 10 15 m tall, leaves and flowers are
used as food, tradionnd medicne [5] and also wsed for sodl
ennchment and as animal forage. All parts of this plant such
as bark, leaves, flowers, fruit and seeds contains plenty of
sterols, saponins and tannins which are responsible for the
treatment of multifactonial diseases [6] The flowers are pink,
red of white in coloe and are consumed in India as vegetables
Consumption of those flower vegetables can cure illness and
di such as diarrh h ache and b of

detenoration of food, resulting in rancidity, changes in color,
and declings m nutritional qulm favor, texture and safety,
Antioxidants are ¢h 1 ds that can bind 10 free
oxygen madicals and preventing ﬁcse mdicals from damaging
healthy cells and it can be added to food products especially
lipnd contaiming food to increase the shelf Life of foods |2].
Commonly wed svnthetic onuoxidants lLke bunylated
hydroxyanisole (BHA) and butvialed hydroxyiolune (BHT)
are suspected 0 cause some safety concerns because their
consumplion may cause cancer and hiver damage Therefore,
the search for altemative sources of natural antioxidant is
becoming increasingly important The vanows antioxidant

PS.A AG N oand M S, Asthor sre with the Hirescurce echeology
Lab. Dt of Eaviroansntal Scrences, School of Life Sciances, Blurathuy
Univensty, Coombatore, TN- India (Phone +91 422 2428 ¥, fax: #91 422
2422 87, conmail. SdBurayotet @viahoo com)

Taseosational Scholaly st Sclentilc Resesrch & [movasion 8(5) 2014

having the activity agunst pathogemc bactena [7] Active
gredients like leucocymidine and cyamdine wre found n
seeds, oleanolic acid and 1ts methy| esters and kaemferol-3-
rutinoside found i flowers and tanouns and gums are present
i bark 8], and leaves contains rich sources of amno acds,
munerals and vitaming like vitamin A C, and B complex [9],
The leaves are used ¢ aperients, diuretic and lomc and applied
to bruises Barks are asiingent preferentally used m the
treatment of small pox and other eruptive fevers All parts of
thus plant are used as important nutntive source m Southeast
Asian countnes. In Ayurvedic svstem the fruat of this plant 1s
prescnbed for anemua, broncluts, fever, pain, tharst, ozoena
and Quartan fever [10] S, grandifiars exerts 11$ p ve
action against leprosy, gout, rheematism,  cancer, liver
disorders [11], hypolipidemsc [9]. ubcer [12], urolithsatic [13],
and hepatoprotection [ 4]
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extracts of M oleffera and S grandiflora was estrmated by
Yamagucht et al [45] and the results are present i Table 1T
All the extracts desnonstrated the abidity 10 chelate wons and
70% acetone extract of M. oleifera (OPIF) (10426 mg/g),
flower (97 38 my/g) and S. grandifora (flower) (57.45 mg/y),
leaf’ (48.84 myg/g) were found to be higher than chelating
activity of ethanolic extract of respective samples (51 55
mg/g, 5690 mg/g, 4919 mg/e. 4516 mg/g) The present
report showed higher chelating abality than the leaf, stem and
flower extract of Myrtus communis var, italica L. [61] From
the result 1t was evident that both extract of M. oleifera and 5.
grandiflora able to play a protective role agamnst oxidative
damage by metal catalyze Fenton-type reaction. The metal
chelating properties of the additives may be attributed to their
endogenous chelating agents, mamly phenolies Chelatng
agents may serve a8 secondary antoxidants because they
reduce the redox potential thereby stabilizang the oxidized
form of the metal 10n8. Our results suggest that the ferrous son
chelating effects of these fractions would be highly beneficial
to protect against oxidative damage

. Hydroxy! Radical Scavenging Activity
Hydroxyl radical 15 considered 10 be a hughly potent axidant
formed in biological systems and has been concerned as u
highly damaging species in free radical pathology, capable of
damaging almost every molecule found m living cells This
radical has the capacity 10 conjugate with nucleotides in DNA,
cause strand breakage, and lead o carcmogenesis,
mutagenests and cytotoxicdty [62] Thus, removing hydroxyl
radical s very important foe the profection of hiving systems
The hydroxyl radical scaveaging potentsal of an extract 18
derectly related 10 1ts antioxidant activaty. The hydroxy! radscal
scavenging activity of the two different solvent extract of the
M. oleifera (OPIF and flower) and 8. graadifiora (flower and
leaf) 1 shown in Fig 5. The range of hydroxyl radical
scavenging activity was 21.6.82.4% and the order of activity
was CAT> MFA> MPA> SLWA> SFWA> MPE> MFE>
SFWE> SLWE. At 250 ug, acetone extract of M. oleifera
(OPIF and flower) and S grandiffora (flower and leaf)
exhibited higher radical scavenging activity than  the
methanolic extructs Simularly, a highly potential hydroxyl
radical scavenging was observed for leaf extract of M. aleifera
|63), S grandifiovs [64] and polysacchande from fower of
Camellia sineasty [65] The ability of the extracts of different
of M olvifers and S grandiffora 0 quench
hydroxyl radicals seens to be directly related (0 the prevention
of propagation of the process of lipid peroxidation and seems
to be good scavenger of active oxygen species, thus reducing
the rate of chain reaction

H. Antioxidant Activity in Linolefc Acid Emulsion Systom
The antioxidant effect of two different sol vent extract of the
M. oleifers (OPIF and Nower) and S grandiffors (flower and

leal) and a-tocopherol, in preventing the peroxidation of
linolesc acid, were measured by thiocy anate method, 1s shown
in Fig 6. Oxadation of linoleic acid produces by droperoxides,
which decompose to mamy secondary oxidation products

Intemmationsl Schudarly mnd Schentific Ressarch £ Tnsovation K09 2014

These oxidized products react with ferrous chlonde to form
ferric chlonde wiuch, on further reaction with ammonium
thiocyanate, forms fernc thiocyanate that s red m color
Antioxidants can slow down the peroxsdation of linoleic acid,
the formation of ferne thiocyanate will be slow. Tn the peesent
investigation, all the extracts of samples exhibited between
2467% and 28.18% peroxwdation of limole acxl after
incubation for 48 h at 250 pg concentration i the reaction
mixture, but it is Jess efficient compared to the positive
control, a-Tocopherol (32.83%). These results suggest that the
plant extract mught react with free radicals, particularly with
peroxy radicals which are the major propagators of the auto
oxadation of fat, thereby termmnating the chamn reaction Lee
and Lim [66) reported the antioxsdant activity of ethanol and
water extract of ginger was found to be (40.3% and $6.0%).
The phenolics compound and other chemical components
present in the extract may suppress hipid peroxadation through
different chemical mechamsms  such o5 free radical
scavenging, electron transfer, radical additon or radical
recombination.
TARLEL
RECOVERY PERCENT, TOTAL POLYI@ENOLS OF DIFFERENT SCLVENT

EXTRACTS OF BOIBLE PARTS OF M OUESERA AND S. CRANINFLORA (6 1006y
Enaroct Yield (%) Total phenolics (mg/g extinct)

TMPA 33 T %= 057
MPE 32 305028
MFA M6 10492043
MFE “w 246081
SWFA 69 248016
SWEE 1% 11T 2049
SFLA 4% 131018
SWLE 64 372044

Vabues e meam of triplicate determusations (v=) = ;D

TABLEN
ABTS 7 RADICAL CATION SCAVENGING, ANTIHEMOLYTIC AND METAL
CHELATING ACTIVITY 08 DEFSRENT S00LVENT EXTRACTS OF EDMEE PARTS
OF M OLENERS AXD 8. CRANDILORA
TAA* (umol g ' EYT——

Sawgple Metal chelaing

smple extract) activaty (%) sctmity (mg EDTA g
ssotple |
MPA 8501 4 685 43 639=z19 10426+ | BR
MPA 9% 35402 680202 9TA82 277
SWEA 20654 27982 93224 57454500
SWLA AL90 2 467 19 Blz08 MaMzon
MIT 3658 2 278 4N xsz1n S1852148
MF ML 2 TIO0S SRR W09
SWEE 2138220463 CEESIN W02
Swin PLS TR bl B 63208 “Ble1 R

Valics sfe i o Wplaae Oeermantae: (8 = 1) * S0 1l
mthooodant sctiviey (umol oquinalent Trodox pafiemod by useg ANTS
radical cation )

IV, CONCLUSIONS

In the present study, the antioxidant activity of agueous
ethanol and ncetone extract of M. oleifera (OPIF and fower)
and S grandiffora (lower and leal) was evaluated Overall it
could be concluded that acetone extract of A oletfiera (OPIF
and Nower) mnd S grandifiora (fower and leaf) bear a potent
antoxidant activity. Though the outer pericarp of immature

el ESNI 000000008 195026
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Total phenolic content of organic and conventional green leafy vegetables.

Jemima B Mohankumar’, L. Uthira and Maheswari SU
Department of Nutnition and Dietetics, PSG College of Arts and Science, Commbatore — 641014, TN, India

Abstract

Green Leafy Vegetables (GLVS) contain an immense variety of bieactive non-nutritive health
enhancing factors. GLVs have an abundance of phenolic compounds. The AOA of phenolic
compounds is mainly due to the redox properties, which allow them to act as reducing agents,
hydrogen doners, singlet oxygen quenchers, heavy metal chelators and hydroxyl radical
quenchers Total phenoplic content (TPC) of organic and conventional GLVs was determined
using Folin-Ciocalten reagent spectrophotometrically with Gallic acid as the standard. Fresh
samples of GLVs were extracted separately with water, methanol and ethuanol for the estimations,
Curry leaves (Murraya Roenigii), 8 commonly used green in most India preparations had the
highest phenolic content ranging from 3468,80 = 88.03 10 S084,53 + 123,49 ug of GAE/g of FW in
all the solvents of both OG and CV farming system. Agathi (Sexbania grandifiora) and fenugreek
(Trigonella foenmm graecum) had more poly phenolics in water extract. These greens are generally
cooked in water medium: hence they are a valuable source of phenols in the diet. In our study,
@ one-way between extracts of selvents ANOVA was conducted to compare the effect of selvents
used in the extraction of total phenols in each type of farming methods (OG or CV). The results
clucidate that the quantity of total phenolics in GLVS varied among different extracting solvents,

Keywords: Green leafy vegetables, Organic, Conventional, Phenols, Folin-Ciocalteu

Introduction

Phenols are aromatc compounds contaming one or several
hydroxyl groups directly attached to the benzene nag According
to the number of hydroxyl groups, phenols are classified as
dibydric, trihydric and polyhydnc. By the year 2005, thousands
of polyphenolic compounds had been wmolated from plants
{1} There are many spectrophotometric methods for the
quantification of phenolic compounds in plant matenals Based
on different pnnaiples, these methods are used 10 determine
vanous structural groups present m the phenolic compounds.
Spectrophotometnic methods enable esther the quantfication of
all extracted phenalics as a group [2-4] or the quantfication of

¥

Green leafy vegetables (GLVs) are micronutrient dense nature’s
@it 10 mankind that provide more vitamins per mouthful
than any other food They are a nich source of calcrum, iron,
P-carotene, vitamin C, dietary fibre and many trace minerals.
GLV also contun an immense vanety of bioactive non-nutntive
health enhancing factors such as annoxidants, phytochemicals,
essential faty acids and dietary fibre. There has been a
growing recognition of importance of these phyto nutnients
in the preventon of non-communicable disease especially in
the past two decades Various studies reported the presence
of abundant phenolic compounds some of them namely
quercitin, kaempferol and acacetn in GLVs |3]. The commonly
consumed greens are conander (Cortandrum sativam), Curry
leaves (Murrana koenign), amaranth mant (Mentha spicata),
feaugreek (Trigonella foenm graccum), drumstick (Moringa
oleifera) etc These greens are inexpensive, and it 15 advisable
to include at S0z m one's diet daly. They contasn vital nutrient
required for growth and mamtenance of health

1

Accepied on Jameary 15, 2018

Polyphenols encompass several classes of weakly acdic
chemicals related 10, or built upon the phenyl nng Polyphenols
contain one or more phenolic hydroxyl groups directly attached
fo these carbon-based aromanc phenyl-nng compounds
Reactive Oxygen Species (ROS) ecasily oxsdize these to
qunones, a property that helps account for their free radical
scavenging capacity. Polyphenols have diverse functions in
plants and are a mayor class of secondary plant metabolites
The major plant Polyphenols by volume is lignn [6] Plant
polyphenols may have beneficial and/or detnmental efficts on
mammals. Afier plants die, phenohic compounds can persist for
weeks and affect decomposibon They also have an impact on
the shelf life of harvested produce [7]

In the present study , Total Phenolic Content (TPC) of the selected
samples was estmated by using Folin-Ciocalten method. The
data obtaned was consohidated and tabulated for statstical
analyses We hypothesised that there s no difference between
the total phenolic content of OG and conventionally grown
GLV. In addition, we used three solvents for the extraction of
phenols, viz, water, methanol and ethanol and hypothesised
that there s no difli in the g ties of phenols in the
extracts using the three solvents.

Materials and Methods

Description of Folin-Ciocalteu reagent

The Folin-Ciocalten (F-C) method of assay 18 the mmplest
method available for the of phenohc content 1n
products. This method i a development of Folin-Denis reagent
used m the early 19th century for the determination of tyrosmne
in proteins [8] F-C reagent can be prepared by dissolving 100
g sodium tungstate (VT) dihydrate and 25 g sodium molybdate

I Nueer Hurm Health 2018 Volume 2 Jivue |
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Table 1. Total phenclic contot of orgamc grees leafv vegetabdles.
" o (49 of GAET g of FW)
e o LA Ethanal Mathanet Water Totat
3 Agam 14589 147385 1681 65 o
(Sestarta grandiion 14330 37 165
2 PR it PP Samgies not avallable
3 Codisrder a04m are M58 {0
(Consmdvum ssvam) 2047 AW 43051
Cuny <70 084 53 L5754
* Vutrays kosnipd) 125054 b= 216652 ey
341463 2207 260672
5 M2
(Mornga cifara) 211320 20643 24854
= Feruzeek 121043 142038 1566 53 e
(Trigonels foerum Graesum) 3347 281 25408
Pulche 364634 378917 Sheds]
.74
A (MADVSUs canmbins) w155 57 s Wsar L
Manatresial 93198 123526 106198
¢ (Sclmum rgrem) 2747 arz 41017 snyar
Mt 1"2332 Zman2
9 {Maiha spicain) P i 1151 084 47 98 4559 12
Poreagsani 121456 12096 s sy
b (Atomathers sessia) ;e w210 21031 R
Yable 2. 1ot phenolic content of { green leafy vegetables
(Vg of GALI g of PW)
%0 g 04 The St Loy \gtatie Ethanol Methanat Water Total
3]
2 Agaty 13105 124732 1382 50 -
(Sestane gandfiora) 5536 144 B2 23428
5 Arokeernl 7683 37090 45108 B
(Amaantihus pastis| +2050 +1097 Pl Fal
P Coriandes 76793 83474 s2088 T
(Canandrum satvum) TS5 408 a5 210
Curry 34588 a2 a1
3 (Merrays howagh) +8800 2112.89 50691 \oaon-d
5 (Morgpe owrers) Samples not avaliabie
o Fanupresk 56224 s 74448 B
{ Tngoneis fosnam Graecumr) 1352 3429 a3
? i Samples not svaisthe
8 Narethekal| 88585 116065 93353 e
(Somum grum V2752 221 70 058
Mt 111608 204625 1066.92
» Wantre spacatn) 3104 48574 13872 Ao
% B . AN Samples not avallathe

The other GLVS were found 1o have varying levels of phenols.
The quantity of phenolics ranging from 17723 £ 5 4710 5084.53
+ 123 49 expressed as pug of GAE'g FW of GLVs In the OG
and CV GLVs methanolic extracts had the highest TPC 1 munt
Montha spicata), conandec (Cortandrim rativim) leaves,
manathakkali leaves (Solannm nigrum). Curry leaves (Murraya
koenigit) had higher phenolic comtent m OG methanolic
extracts wh agathi (Sexbania grandifiora) and fenugreek
(Trigenella focnum graccum) had more polyphenolics in water
extract, The amount of total phenolics i water extracts rangesd
from 349 16 £ 30 51 10 4404 10 = 506 91 uyg of GAE/g FW

TPC m curry leaves Mioruya koenign) and fenugreek leaves
(Trigonetla foermm graecun) had similar amount of Polyphenols
[15] whach was 15833 mg of mnnsc ackd/ 100 g However,
some others [16] reported thit total phenols in fenugreek leaves
(Trigonella focmum graecum) was 217 5 mg of catechol/ 100 g FW

E}

Reported TPC of some common GLVs ranged from 5010 69 5

mg of TAE/ g of extracts [17] Therefore, it can be sad that

the TPC of vegetables vanes widely depending on the vanety

of vegetables. Comparison is difficult, as method of extraction

solvents used, method adopted to extract phenol and standard
ds adopted vaned g the studies

Curry leaves (Murruva koenigti) had the highest extraction yield
(1.65%) and TPC was 38 6% among the tested samples of curry
leaves (Mionaa Aoerigii) [18]. TPC of cunry leaves (Murnaya
keemigii) in three different climates (Indsa. Nicaragua and Niger)
ranged from 29404250 mg of GA/ g of DW [19]. i water
extracts, it was 257-3234 mg TAE/ 100 g of DW [20] TPC i
absolute methanolic and 70% ethanolic extract was 26.46 + 0.20
and 1231 + 018 mg GAE/ g DW respactively [21)

Conander leaves (Coviandrum satrnvum), curry leaves (Murraya
koenigiy), manathakkal: leaves (Solamum migram) and mint

L Ly
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ABSTRACT

Sesbania grandifiora, famly : Fabaceae commonly known as "sesbania’, is widely used as Indian folk medicine.
Sgrandiflora has the common names of Agati, Corkwood Tree and West Indian Pes. In India it is known as
vaka or basna. Traditionally Sexbania gradiffora is used alone or with other medicinal plants to treat a variety of
ailments. The plant’s extracts were screencd for the presence of phytochemxcals and were used o determine their
free madical seavenging activity. The extracts showed potent antioxidant activity in the scavenging of DPPH
radicals: The potent antioxiclant activity of the ethanolic and aqueouns extracts of Seshania gradiffora may be due
10 the high phenolic content such as annins and flavonoids, was proved by estimation of total phenolic content.
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L INTRODUCTION:

Cells under aerobic conditions are threatenad o the
insult of reactive oxygen metabolites (ROMs) that are
efficiently taken care by the powerful antioxidant system
in the human body. The term antioxidant can be defined
as any substance that delays or inhibits oxidative damage
10 o target mokecule. Antioxidant enzymes, together with
the substances that are capable of either reducing ROMs
or preventing their formation, forms buffers which have
stroag reducing propertics which effects the capability of
the cell to counteract the activation of ROM. All
reducing agents thereby form protective mechanisms,
which mamtain the lowest possible levels of ROMs
msade the coll The first hine of defense against Q.- and
H,;0; mediated injury are antioxadant enzymes like SOD
and CAT' Reactive oxygen species (ROS), such as
superoxide anions, hydrogen peroxide. and hydroxyl,
mitric oxide and peroxynitnite radicals, play an important
role in oxudative stress related o the pathogenesis of
various important discases™,
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In healthy individuals, the production of free radicals is
balanced by the antioxidative defense system; however,
oxidative stress is generated when equilibrium favors
free radical generation as a resubt of a depletion of
antioxidant levels. Cancer clemoprevention by usmg
antioxidant approaches has been suggested to offer a
good polential in providing  important  fundiamental
benefits to public bealth, and s now considered by many
clinicians and rescarchers as a key strategy for
inhibiting, dela!'mg. or even reversal of the process of
carcinogenesis . Moreover, knowledge and application
of such potential antioxidant activines in reducing
oxidative stresses . vive  has prompled  many
imvestigators o search for potent and cost-effective
antioxidants from varous plant sources. These rescarch
activities have coatributed to new or renewed public
interests worldwide in herbal medicines, health foods,
and nutntional supplements, Botanicals have boen used
for treatment or prevention of vanous human discases
throughout  history.  The cancer chemopreventive
activities of naturally occurring phytocompounds is of
groat inerest. Many indigenous herbal plants of regional
mterest have been used popularly as folk medicines in
Asian; bowever, their biosctivities oc pharmacological
effects are remained to be clucxdsted.
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Extracts Total poly phenel content
GAE ™

Etfanclic cxtact | 88562000

Agueous extract 20.12:0.52

Data expressed 2 gallic acid equivalest (GAE) mg/gm of the
eatract,
Values are meas + SEM of triphicate deserminatinas

4. DISCUSSION AND CONCLUSION:
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ABSTRACT
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18 August 2018, Nowadays there is resurgence of interest in the potential health benefits
Revised on 05 Oct. 2018, of natural remedies like medicinal plants and their extracts. The
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‘ DOL: wmwumwj presence of antioxidants such as phenolics and flavonoids in plants

may provide protection against a number of diseases and have attracted
much interest because of their ability to scavenge free radicals.

*Corresponding Author
Priyanka Das Medicinal plants are therefore investigated for their antioxidant
Department of properties, and their demand is increasing worldwide. The present
Phmacology, Daptae study was aimed to screen the phytochemicals as well as to evaluate
et the antioxidant potential of ethanolic extract of Sesbani wdiflora L
antioxidant poten cthanolic e 0 ania grar ra L.
\ CPAS, Cheruyandaor, P #

. Kerala, India, Pers leaves. Finely powdered leaves of S.grandiflora (white variety)
b were macerated using 95% cthanol. The ethanol extract was subjected
to phytochemical screening and estimation of total phenol and flavonoid contents. In vitro

antioxidant assays such as DPPH, Nitric oxide and Hydrogen peroxide radical scavenging
assays were performed to determine the free radical scavenging activity. Qualitative
phytochemical screening revealed the presence of alkaloids, flavonoids, terpenoids.
phenolics, tannins, steroids. anthraquinone glycosides, carbohydrates and proteins. Total
flavonoid and phenol contents in 10 mg of extract were found to be 0.956 mg and 0.136 mg
of standard quercetin and gallic acid respectively. The extract showed satisfactory scavenging
in all the antioxidant assays with potent activity against hydrogen peroxide radical with an
ICsy of 39.25 pg /ml. Antioxidant activity of the ethanol extract of S grandiffora can be

attributed to the presence of flavonoid and phenolic contents,

KEYWORDS: Free radicals, Reactive oxygen species, Phenolics, Flavonoids.
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axis and concentration on the X axis. Linear regression analysis were used to determine the
concentration of EESG from the calibration curve The absorbance values obtained for
different concentrations of standard are tabulated in table 4.

Table 4: Mean absorbance of different concentrations of the standard gallic acid.
Concentration of gallic acid (pg/ml) | Absorbance (750nm)
100

0.1801 + 0.001
200 0.2712 + 0.003
400 0.3500 + 0.001
800 0.6806 + 0.002
1000 0.8500 + 0.001

Absorbance expressed as Mean = SD, n-3
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Fig 2: Calibration curve of gallic acid.

Table 5: Estimation of total phenolic content of EESG.

Absorbance of EESG(nm) | Gram equivalent of gallic acid per 10mg |
0.0910 0.137mg

The total phenolic content in 10 mg of EESG was found to be equivalent to 0.137 mg of
standard gallic acid.

* Antioxidant Assays

1. DPPH radical scavenging assay: The absorbance of different concentrations (6.25-
100pg/ml) of standard (ascorbic acid) were measured at 517 nm and the percentage inhibition
obtained were tabulated on table 6. A graph of concentration Vs percentage inhibition of
DPPH free radical by EESG and standard ascorbic acid was plotted and shown in the fig 1.
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Qualitative phytocompounds were screened in S.grandiflora leaves, according to the results
alkaloids, flavonoids, terpenoids, phenolics, tannins, sterolds. anthraquinone glycosides,
carbohydrates and proteins were present.

As the results of preliminary phytochemical screening shown the presence of phenols and
flavonoids, total flavonoid and phenolic content estimation was also performed in ethanolic
extract of S.grandiflora leaves The total lavonoid content of EESG was determined by using
Aluminium chloride colorimetric method. The total flavonoid content in 10mg of EESG was
found to be equivalent 1w 0.9560 mg of standard quercetin. The total phenolic content in
EESG was determined by Folin Cio-calteau method and 10mg of EESG was found to be
equivalent to 0.1365 mg of standard gallic acid. Phenolics are secondary plant metabolites
which possess a wide range of therapeutic uses such as antioxidant, anti-mutagenic, anti-
carcinogenic and free radical scavenging activities while flavonoids are a group of phenolic
compounds which exhibit several biological effects such as anti-inflammatory, anti-
hepatotoxic, antiulcer, anti-allergic, anti-viral, free radical scavenging and anticancer
activides.

In this study, free radical scavenging activity of EESG was determined by various in vitro
assay models such as DPPH free radical, NO free radical and H;0, free radical scavenging
assays. Free radicals are unstable chemical species that cause damage to lipid cells, proteins
and DNA as a result of imbalance between the generation of reactive oxygen species (ROS)
and the antioxidant enzyme. Some examples of these free radicals are superoxide anions,
hydroxyl, nitric oxide and hydrogen peroxide radicals. These free radicals may oxidize
nucleic acids, proteins, lipids and DNA and can initiate many neuro degenerative diseases
Antioxidants are compounds that are capable of either delaying or Inhibiting the oxidation
process which occurs under the influence of atmospheric oxygen / reactive oxygen species
DPPH assay is widely used as a preliminary test that provides information on the reactivity of
test compound with a stable free radical since odd electron of DPPH gives strong absorption
band at 517nm and when it is quenched by the extract, there Is a decrease in absorbance,
EESG showed anti-radical activity in scavenging DPPH radical with a maximum inhibition
of about 60.58 % at a concentration of 100 pg/ml. IC 5, values of standard ascorbic acid was
found to be 9.72 pg/ml while that of EESG was found to be 48 88ug/ml,

NO is a free radical with a single unpaired electron. NO itself is not a reactive free radical,
however overproduction of NO is involved in ischaemic perfusion, neurodegenerative and
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