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3. rjurn:o.:d': u;ir6 udr:vuau6'rriravarud'ru toiol Rotatory evaporator oL

ruSoar:avarul:sxrru 5 mI u6r1flu viar uaviu Lr.lua-?dlavaluaon6nn+{ldluoioonriuuav

dllnur1ut'r5udqrura4fi -+ 'c rfiorirl#uuirdrui6 Freeze drying ovldar:a,irrarulrn,",
(Crude hexane extract)

q. rjrnrndry6oornranrtu rran-odr urofiaovirslfl (Ethyl acetate) rio (lirnr:
vroraoru,lfioudo z-l rrriul6uusYrriracar u rflurofia ovirnn) ovldar:arYouuru rofiaov0rmm

(Crude ethyl acetate extract)
i<5. ulnlnvr[14a0{inrofraouBrflr] r.r'ra fioril u u.rnruo a (Methanot) sio (lirnr:

,,!voao{ryIou{a 2-3 uriuJduusirliravaru rtluulyruoa) o yloiar:a rioyullJ Lr.tyluoa (Crude

methanoI extract) 6lnr:a rinar:6'ro eir.l

6. t'lrirltrinuo.:6rrario u'rllronrtu rofiaovfilnn rrav uLyruoa fruril

a v )c qy & )d,
o1:'l.tvl 2 fl0 an15arloa1501nal]L L :yttn!5xlj:'tl.t Lfl ytittl.lurtluffaiulLraufl1Lrtuofl0.t

ri'ub]

g0a?ou'1.: a::11F IU [t a{vlrJ''l ta an156n9r

?'ru55tutuu [nzur] 
'.u 

a flu 0.n1ts0 n.

t.lno1u't:

6'rodrrrrvl.r 271.82 g

affodru hexane

an-od?u EtoAc

an-ofrr u methanol

Cr. Hexane = 6.4297 g

Cr. EtOAc = 7.1888 C

Cr. Methanol = 18.5540 g

11UtFn 0.n1tvo 0.

,J flO1141:

firodrruril t32.89 g

an-qd':u hexane

an-n6'1u EtoAc

arYodru methano[

Cr. Hexane = 1.6179 g

cr. EtoAc = 0.6876 g

Cr. Methanol = 4.2456 g

141J',t O ttl.J'l rirflaarry o.n1tc0 Q.

rnol '15

or'':odrruvll 842.89 g

ariodru hexane

arindra EtOAc

aried:u methanot

Cr. Hexane = 1.6007 g

cr. EtoAc = 6.8382 g

Cr. Methanol = 11.2926 g



A , -!a ". Y i
a1i1.tfi 2 {oranr:adoar:olnarutv{:vtn!r1lJ:1lLo vr{ttuullttluan:uruavqrutfi otor
nu Lr.r (m0)

11091?ou't.l dt511n [t a{flrJ't $o an1t6fl0

!1-t Lna i LLN U o.n1tvo 0.

l.lflo1141t

rl10U1.1tLY.l 2l I .69 g

afi'nrilu hexane

arTodru Etonc

arin6'ra methanot

Cr. Hexane = 1.1665 g

Cr. EtOAc = 3.9494 g

Cr. Methanol = 9.4454 g

51nll.1Fl Bn0nt6uo un o.:oo

Bntt

0.n1tv0 0.

!no'r141t

fiaoeir.rrnil 20t.84 g

an-orilti hexane

ariodru Etonc

an-ori'lu methanoL

Cr. Hexane = 0.0961 g

Cr. EtOAc = 6.6910 g

Cr. Methanol = 10.252! g

[0u00u U'1U1:{ 0.Hoi n.

!no1u'15

sr'aoejrrrrvll 965.43 g

arYodr u hexane

arYodru EtoAc

ariod'lu methanot

Cr. Hexane = 11.4108 g

Cr. EtOAc = 6.8252 g

Cr. Methanol = 6.7 503 g

51fl

!a'rLvau.lan

untu01Lr'l

[n uuuaiaq']nnnou

unnlu[111Va1[a

0. t1r0': o.

uno1v1:

rr-?oei1{tr,#{ 2TO.4z g

afi'odtu hexane

arYodru EtOAc

an-odru methanol.

Cr. Hexane = 1.1248 g

Cr. EtOAc = 0.8187 g

Cr. Methanol = 6.37 29 g

7



sr1i1.rfi 2 dorLa nr:an-oar:ornaruln:fi16r:rtr:ruld vr.:urrrfir{luan:urrravoutiotor

r.{utri (rio)

1'Osl?oti'r{ 6::1',l e 6U $ 4.:vt 1 to anl:dfla

au115tto.1 tLn [tFtltou 0. Ll.r0.i 0.

!flo11411

n"rodrrur,vll 733.60 g

an-odr u hexane

arYodru rtonc

an'ori': Er methanol

Cr. Hexane = 7.7067 g

Cr. EtOAc = 41.3274 g

Cr. Methanol = 45.7451 g

rJ:vo.:rto.: uril:a!:cor 0.t!0i a.

!no1u1l

or-rodrruvft 1410.99 g

ariqritu hexane

an-odra EtOAc

ati'opiru methanol

Cr. Hexane = 1.8443 g

cr. EtoAc = 2.2753 g

Cr. Methano[ = 75.4920 C

nqufu'r riuar ufl:nn:vu.rrv

al ta

0.ut0.: i.
uFr:1tulJ

sr-rodrruli.r 877.38 g

6n-ndlu hexane

an-orilu EtOAc

ariordru methanoL

Cr. Hexane = 7 .9990 g

Cr. EtOAc = 5.7027 g

Cr. Methanol -- 44.2192 g

r.lrt uo.r anLaao 0.ul0n n.

tlno1u15

a-'rod1{u#.i 850.36 g

afioriru hexane

arTndru EtOAc

arioriau methanol

Cr. Hexane = 1.8891 g

Cr. EtOAc = 12.3056 g

Cr. Methanol = 41.0076 g
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n'u'r{fi 2 doua nr:arioar:ornalulr,i:fi16r:rr:ruki f.ru,uufirfluasr:uruavnrr:tiouo.r

riubi (sio)

goa?0u'r{ at:fln rr a.iYtlll t0!an'r5dno

8',]u1{lto{ plljltlr: 01.J O o1.JY!U Lt o.n1tso 0.

tJflo'1141:

sr"roeirru#r 746.45 g

an-ord':u hexane

ariodru EtoAc

afi'oriru methanot

Cr. Hexane = 7.6873 C

Cr. EtOAc = 9.27629

Cr. Methanol -- 136.627 5 g

aunluo.l 0.u]o.i 0.

1,] ntl'1141:

d'rodrru#r 479.89 g

arYodru hexane

ariodau EtoAc

ariodru methanol

Cr. Hexane = 0.6985 g

cr. EtoAc = 0.7082 g

Cr. Methanol -- 12.0569 g

u't tlJ 11411U uril:nrrrvru 0.t!0.i 0.

!n5 !}]
d'roeirruvll 7293.20 g

aflorilu hexane

an-odlu EtoAc

afiorrira methanot

Cr. Hexane = 2.9381 g

Cr. EtOAc = 2 8008 C

Cr. Methanol = 13.8599 g

t0l.ttuaa.t L:nrvulrt''l o.uta{ a.

uflo1v'ti

frrodrrurir 768.04 g

ariodru hexane

arYodru EtOAc

arYodru methanol

Cr. Hexane - 4.1512 g

Cr. EtOAc = 6.3985 g

Cr. Methanol = 32.0700 g



1'O9r',tOU1.i d55flnnl
,j

[[va.ivtu1 to an'r5dno

vtl'tuta00 o.t!o{ 0.

un511U1l

sYrodriu#r 891.37 g

an-nrilu hexane

an-odru EtoAc

arindro methanol

Cr. Hexane = 1.5682 g

Cr. EtOAc = 12.7055 g

Cr. Methanol = 4.9807 g

rirn:sfrd:r u'll{n1a.i lln[a00tau

LA00n'l.i $u{n
0.u.t0{ 0.

!no1 15

sr"rodr.ir#{ 992.71 g

arYnd:u hexane

ariodru rtonc
an"opitu methanol

Cr. Hexane -- 2.1313 g

cr. EtoAc = 3.2702 g

Cr. Methanol = 7.7446 g

m:snxn:v'[ni u'uvlJ'tu o.tuon 1.

un5Y{1.JtJ

n-rodr.iuli.i 962.26 g

afiodrEr hexane

an"odrEr EtoAc

arioriru methanot

Cr. Hexane = 6.5905 g

cr. EtoAc = 15.3717 I
Cr. Methanol -- 33.6983 g

10

er1:1.:fi 2 doranr:an-oar:ornarLr,lyr:fir6r:rr:rlloi'ri'rurlfir{juar':uruasmuriotot
riuhi (rio)

_ te
4. n'ufl oaouqrEdruarlua6a:v DppH 1,0.161:6riouuruor narulvi:?fi oeil{ "l

1nfl1di5 DPPH Radica( Scavenging Activity

1. rniur:ar:asaru DppH nrrlr{rdu 6-0 x 1o-s M
,'
r-.t DPPH 0.0240 g ayarudruuurloa (Methanol, AR grade) rliurjilro: t000 mt

1u votumetric ft ast< u6rlflflrilouua$ounr:'tdur.iuocafi rfi u!#11{
2. rfliurt stock solution: Trotox@ n.:urrlldu 1000 ppm

6'l Trolox@ 0.0499 g aearud?u ruy].tuoa rl:-ltjilro: 50 mL lu volumetric flask
rfr l Lflr:lfloluall,ou nr:l{uniuovafi riulr.ful{

3. working standard solution: Trotox@ n11ilLdl]dlr 200 150 100 rrasso ppm
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4. loriuu stock sotution: a1r6'?oei1.ia1:afiouu1lueiasrfiFr nrrlr{rriu 1000 ppm
")-rirar:d'roenrar:ariovelruoeirrav 1 mg avarurir uulvlluoa rJiurJirlrfl: t mL lu

Eppendorf tube rfr rlflritfl ouuafl ounr5lduiluosefi rfi ulr{ul{
5. rsriuuar:avarurfiouoaolqudfrruorlqa6a:v DPPt-t loui6 DPPH assay

't'.::.:::"*::'t E 'u'rrorox@uBaer:d:atl: [r fiulilufiio rrrr:,r trI
J.

n'tryr 2. uao{nlrroa0! Loais DPPH assay

o tlrr-Jor DPPH 6 x 10 
5 

M lilrm: 2.90 mL tu cuvette (g[ass) ornrilr6l o.to

m[ Trotox@ raSo ar:d'roeirqj;11flr 0.10 mt rfidflufifio t t'rllr
o iJr,r.ler DPPH 6 x 10 

5 u r]ilrn: 2.90 mt lu cuvette (glass) ornr.furfil o.to

mL MeoH lir.r1err o.10 mt r,611{Ludfio 1 t'rlu rfiorfluar-'lnrrnu

o ilrrJo MeOH rjir:ror:3.00 mt '[u cuvette (gtass) rflu blank lrl"orirnr:
A)J

oon6uua.:frnruurrnf,u 517 nm Ioorynfin UV-Visibte spectroscopy

. dt cuvette (gtass) fin:u t t-rhl rLriorir n r:qo n6u ualfin': u errrndu

517 nm

6.airln:ryhrn:orunr:oon6uuarfinrrlurtndu 517 nm 1,0.1 Trotox@ frn't''lr.t

rriudr.r 200 150 100 uav 50 ppm udrnSonntuf,r:frud:yra'jr.rn':tLurjldurir.:"lroia'maualu

rlrr:i'rll (unu X) riuriT nr:onnduuartolar:lrn:mu (unu y)

z. rirurrurir uJof r6ud'nr:6'ruorlXa6ars DppH lJo.l61:6rioyu'lJ ron rtu rofiaosS

Lafl uauLlyrluoa ornar:6'rodrrrtsiastio

.l
o/o DppH Radical scavenging Activity 

| 

(Arrr, - A.**0,") 
| x roo

t A,,,, )
silnufr fu,",6orirnr:sroniuualto.lDppH

A,,o 6o rirnr:oonHuuattolat:r.t1n:i1u

A,".0," 6o rirnr:oona'u ualtor6r:an-orautl r,an utu tofiaayStoo rrasL yti

uoa to.rar:d'rodr.r

8. ririorirnT :nnn6uua.rsxr s niv{ drrirr!air,6us{nr:6'ruoura6a:v oppH fitd'rr
a a or, ,

roau rfr orirhjaf rIn:rlrlriohjairIn:ryftfi or.nrir

9.n:t,inruf,irYuij:vra.jr.:riruJoir6uoinr:o{rualXa66ty DppH no.lar:aryouurl ro

nrru rafiaoy€rotn !!ayu.lynuoanin6r:n-rodrluriacrfro (unu y) nll tfiotolar:n-roejrl (unu

X)



1.2

t 0.urliur rfrulrirrloiudusinr:d'ruoulnda:s DPPH to,iarrafrolrur! ronrru rofraoc

firoo uavulvruoa or nar:frrotirlttsiavtflo ua vdot6onar:6'r o drcfifirir r!oir6udnr:6'rr
. oura-64:v DPPH r.r1nn'i1 so urjoirduoi rfiorirkjrirluriuoauriohl

6

0.5

0.45

0.4

0.35

0.3

o.25

0.2

0.15

0.1

0.05

0

,-ifl:1fl 1. ltao{n11ua u5lv141'r.if]'lnltnflnauuaynl'tlt[ulJl]ul,0{41:aua1u}11915!'t1t{1nxD

DPPH Radical Scavenging Activity

srr:r.rfi 3 do4aar:arYoraurlaluln:fiuoaourirui6 OppH RadicaI Scavenging Activity

t0

arlulnr

o/o DPPH

Hexane EthyI acetate MethanoI

14U10 LLlr ? 782 14.58 71.48

LULOa,l
5.38 687 9.03

51nn{n
a r : n-r o dr rh"i n o riru il n r :y o a ol 1.0.97 15.28

touo01.J
8.48 1?.48 30.94

riarlyarfion
16.98 17.48 26.64

01.Jvr5uo{
404 75.69 86.65

1l:VO.itaon
7.47 25.22 88 19

nqu "l
30.05 43.52 92.86

50 100 '150

nlallXllXlU (pprn)

204 254
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er1i1'rfi 3 doXaar:an-oraurrarlulr,i:fivoaoldrui6 oppH RadicaI Scavenging Activity (ria)

_ 4e
5. nr:r.rrqvrBoiruouua6d:vornarrafiolruluolnduub,r:tfiorirl1 lnui6 rerric Reducing

Antioxidant Power (FRAP assay)

1. loiuraliayalufr'lotir.:ar:an-ouuruuriavtfi o
i-
d'.:nhotjrrar:anjo uruuriacrior.tr 5 mg avarudrarjrna'ur.lilrlilrn: 1 m[ 'tu

eppendorf tube

2. tniul working FMP reagent

rniul working FRAP reagent louatalar:asaru#l a tio luo-n:rai.:ur.ral o-ld
300mM Acetate buffer pH 3.6 : i0 mM fPTZ in 40 mM HCI : 20 mM FeCLr'6HrO rvirrYr

10: 1: 1

. 300 mM Acetate buffer pH 3.6

t'l sodium acetate !'r 0.17 g avarooiau glaciaI acetic acid 1.60 ml udtrjile" tJoae,-
lJllt''lF5n2uu1nauLyrl,gt!:!1n:aor,tu 100 mt

. 10 mM TPTZ in qO rntr/ HCL

r"n TPTZ !1 0.0312 g avarudro 1M HCt 4.0 ml ud'rrjiurji,rn:rirurirnd,ui#Li'

t0

drrulfl5

o/o DPPH

Hexa ne EthyI acetate Methanol

fl!n1lto{
1..44 1.2.48 28.14

0.37 74.73 92.85

rh.lrro.r
6.96 89.55 90.46

u'11-J 1{ tto.l
38.7\ 94.1.2 94.69

't't1.Jta't
52.59 53.79 59.31.

05tu[uu
1.53 16 53 30.46

t0l.Jtua0,1 24 1.8.46 19.36

rirn:vfid:r
3.79 71.45 50.04

ovnrrnvlni
11.59 1.7.62 35.46

vlJlutaoo
2.38 21..33 )t_ L

r.Jirrn:aoviru tO mL



rir FeCt.6nro rr 0.054 g rJYulirro:rirurhndul#trirJiilro:aoviru 10 mL

3. rrliur standard L-ascorbic acid (MW = 176.1) finxlilrdr]du tooo 500 250 100

tlav 50 uM

T.rirurrurir FRAP VaLue louldarnr:r#usr:rta{n:ryhrfl:orwl'ru'! 0rn6nr y = ax
/ea,

+ b tLvrl.in1 y 9l?un1nl:onnauua{to{a15anofi10u'r.lr[oautu9l t[a']n0s Lonl x {{nn0n't

FRAP Val.ue ro{41:4fi'ofr?adlruriaytlo

6e

400 600 800

rirnrrlnilr?u lppmy

1000 12 00

y=0.0022x+0.0287

2
R = 0.9971

1.4

20 mM FeCt3. 6H2O

pla) finrur{rduoir.:1 25 pL

6. airrn:,]1^hrsr:nrunlioonauuarfinrrt]umndu 593 nm to.i L ascorbic acid fi
n?i rdrldu 1000 5OO 250 100 uav 50 pMlouvrSomorud'rrYu5:vra'jrrrir (y-axis) n-lnrrl
rdr:durirrtorar:!rai6ru (x-axis)

n:rvlfi z.

- iluJn Btank (rjrndu), sample uav L-ascorbic acid (1000 5OO 250 1OO ttay 50

4. t6l working FRAP reagent 1000 pL
ai

5. iorirnr:oona-uualfr nruurrnf, u 593 nm

FRAP assay

,.
2

a

a
a

a
0

2.5

0.5

0



0r'ri1.ifi 4 douaar:arinuurrarlu'tvr:fi vroaor6'rui6 rRne assay

rc6lrap
\

L5

1'O

arutn:
rarqvrddruoq4ada:; (FRAP) , ms

Hexane

Ethyt

acetate MethanoL

vu'totu]') 28s.84 1.448.72 2363 57

5lnvi{ n ar:6':o drrtri norirvil nr:lroaor 1.01 57 81

r0u00u
58.34 295.0L 837.75

rlartvarfion 406 78 411.83 454.97

c l.J 1l: tt o .r

339 92 951 10 1.048.29

nqlifu'r 800.06 131.2.69 2677.44

m!n1uo,i
356 96 648.58 649.95

l.lrr rro.r 57.04 2249 93 2593.03

1l:uo{Laoo 114.80 297.61. 1063.02

u'tu1.tuo.t l lol_ oo 1886.61 2546 53

t0t1 1.64.55 1.87.79 n4.40

Dlfutul.t 72.06 75.31 1.71.77

!uLoa{ 157.33 283.89 304.90

u'ttlJ'ty1'ru 1.67.87 783.67 1086.34

t0uLlla0,r 47.07 235.38 408.82

1n:g11lJL:.1 434.33 495.94 2379.91

nvn':rgrv'[ni 4.33 1.1..87 934.q4

14!1U [a 0 Fl 195.42 600.39 1005.36

z afl ri{ddr u1u nr:o'r riulruln:l nr: r (uu n rl urarl:nrirldljr er )

wr.J:vrrrufildiunr:6'qa:: 100.000 !'ryr

z.r ririaq
z.z atlilaou

ee-i
10rynY:ii.i:i l.t

\t^f,qs1+

53,063 !'rvr

48,000 1l1r

- nir{rlua r:n6loear:
n1n1{[14 141:',]aUAUtn!n?0u'1.1

n10l.i[14tJ1 t?UUn']nU

15,000.00

9,000.00

24,000.00

5'tu11.ia! 101,063.00 !ry

Administrator
Rectangle

Administrator
Rectangle

Administrator
Rectangle
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1. nr:cir:':ourauulyr:fil{lunr:inurl:ntunrndufi {ruiqunnrvr:rasunr},ruu
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n ruvrir lrukia lfiufidr:r oyi q 6 n::r: n r:1darulvr:1uti fl !: c dr iur ortrrdrulu
3-uv ! ;"

anu'ro no'1141: Loun 0lrnouJo.t olmonltvo u0n01nuu.: Loa{lluya15't0 Luo1ttl0 tl.J0.i a{u'to

rlni?'{ulr 11Lr'jllivtrtudru'[rar!u-rn.:ld'alulvr:dur]ru'[rrnr:inurl:nn':lqjhJrirnr:fnurdro
BlLrrJU!n{!U OUln LinOl!t111r',tU t141r0!a11vt1{n1n5f,U.i ttJUnl5aUUaUU Ll{!a nLtaU L n't1U5
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tnu,) n! n1: Ltaru 111511uu'tuouln[!u:!n:5t.] L{ar]uL lalux'tnuFr?'tt.l:Q l nnu:u tnlv!0 n
- ! v .ja , , . - y

fl01 nu!1 1450n1t L!:!n1:5nu101n u0u11ruu1l.ivttJoulJ5vn1u!lJ1l.Jfl0.tfll.J o{uun't1}r5Fr1u
ir

alju Lr:0nu!?uvr0vafuu'ru tu u1n [l.]!n'r::?lJ:?t.l [']0u'liLlJ1.J:vlJlJ

2. nr::ru:rrrriauadrunr:ldalub'r:ludufr drr,tia nol$'r:raiun:fluu
i o rv ! ; ) a e q

n1nn1: n uf 1{ru l,oarfiufirfio r6!:?r.r:x}Jdo{a n1:lda11uln:tortrrrirulu6'rvin

irlrrll{ou a 6 rauuln:virtfiofi rfluafl r u1 uavai:vro[u1ro{
"lia!u t?r5o'u.rruoflo{arlu tlr:uu.l o{ [n:']u51rJ [? L!r]1:'1.ivr 1

3. nr:ilnr*rarrihorirj:Enouvrl.r[afiro.:6uulr{:tudud{.rviorunn1 1i$asuairrurJ
{ )d,

0'rn n15ana'r:?i'u0ua n ruuvlt.i'tu [o tnua']oul{a u L1'{51Juo6'1.1"l yt{rtlJlJytt!ua0: u1
; c,, r - i q A--X !&.^

uavu!uvtLl]uatu Lvr5tuoLoul 0.i:?1J51lJL1tuFl1:1.lvt 2 tJvt.l14lro 18:1un15 vnLLo nl5ano
- J i. . - y"

a1:6novg'luLonttu L00a o!{[nfl uavuvrll]aa I ovr01u1a15annyuluul] LlJYtod0l]a u9ryl't{
;- ! - let?fl1 41:anovullJm!q 5Yl't':t?n1 0vu1u1uufl [141J5av001ulflnun Latr.]1tnn:11{ao L!
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