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S, DPPH radical &7 42 =4351%1, HDF AlZAA 9 Mz A4S

oA HDF A2 J—V}ﬁ—/r\-i(HzOz)E X%rﬂokﬁ et ~E®" S &4 oA 31}9} A
HS gig S4siqct. 2 A3 Ay, 2| FEE2 AE A3t He § Edued R
Lo]=9] 100gd 26.6 mg(CA)/100g, 14.3 mg(CA)/100g9] =2 S FelotHom, =2 radical &
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Abstract : As interest in functionality and environmentally friendly cosmetics is growing in recent
years, materials that use safe and effective plant extracts have been developed. Therefore, this study
also attempted to check the possibility of the graviola extract, which is known to have various
efficacy mainly as a health functional material as a functional cosmetic material. In order to find
out the antioxidant activity of graviola, we measured total polyphenol, total flavonoid content and
DPPH radical scavenging activity and measured the ROS activity inhibition effect and cytoprotective
effect on oxidative stress by treating HDF with hydrogen peroxide cells at an appropriate
concentration after checking cytotoxicity in HDF cells. Based on the results of this experiment, the
graviola extract was found to contain as high as 26.6 mg(CA)/100g, 14.3 mg(Q)/100g of total
polyphenol and flavonoid, which are the antioxidant indexes and to have the high radical
scavenging activity. The cell survival rate of the HDF cells was measured, and as a result, no
significant cytotoxicity was observed at all concentrations and the experiment was carried out at a
concentration of 100 ug / mL afterwards. Inhibition of ROS activity in HDF cells induced by
hydrogen peroxide was measured and the concentration—dependent inhibition of ROS activity was
found and the cell protection effect of graviola was measured after hydrogen peroxide was treated
for 4, 24 and 48 hours. As a result, the cell protection effect as high as 89.92% was confirmed at
a 25ug/mL concentration up to 24 hours. As these results show that the graviola extract has
excellent antioxidant activity, almost no toxicity to HDF cells, an effective activity inhibitory effect
on active oxygen generated by hydrogen peroxide and excellent cytoprotective effect, the possibility
as various functional materials with antioxidant and cytoprotective effects was confirmed.
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(Reactive Oxygen Species, ROS)zH= 53 & butylated hydroxyanisole (BHA)®} butylated
Az AslE]o] AEo] &£AFS Aoy Ao hydroxytoluene (BHT)5<2] &4 FAtSHAIZF d

102

A QIHll. olgr Bg4ATLS IFtA 2] ARgEo] 23 ik ST o 4telA
('O)u  superoxide (Oy), Hydroxyl radical 785 Al Higt ®old 9 =49 falgdel &
(OH)F Zo] &o] gl AHlQ] free radicaldt el whet, QAo Ko obdstal, FARgo] 2
ek (H0) 50, olee #4 X3S o, gt 4Rt HAES 8 44 Y

o st rr%oﬂ A% Azse 34 A7F AFEHEL QIHH10-12). deElEEt
sto] AtshA &ake owbslu[2] ¢S ZshA & (Graviola)®] St8-2 Annona muricata® 3L}
Asksles EAS ZIA T 3] AshE AE ¥ Annonaceae)ell  &shH, EERZolm:=
g ro o3t ROS MAL DP_IU_BIM]’ 7+ 651 5] Graviola, A~#?loJ2&= Guandbanagtyl E&|il
5o oy 7tz Ak Ygle] & 4 glon, o ek TetHlgete QR E ¢ Z”]E‘—’J Likds
ot fAaxtet el x5 Li}/\]%} R Qo= o]guo] gtow B Z7] ¢l vl
Lale 7p&sk A7a, dE ‘ﬂgo* S A5 Mok olgst] FAE AmstHal sid, A,
doyl Aoz A QuHe-9]. T Aoy old, 713, A, fEA, AFs, #dY, 134
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S 2 g X282 AMRETH13]. E5] 1
gget 4 FEEE ofxuples
(annonaceous) % OFNIEA|H (acetogenins)5-2]
o] A, AP, dad, #HY, 1 T
= EARP 12707 {99 dAMEE FHQva &
HA Qa, 5t P A=A adriamycin®E o
oF 1,0008] AL a3} =riy HuEa glon
[14], Z22H)&et 4-& AT oNEAY H&
< ARt A3l opEAY Aol FAlze] o
F= TaEcte WO S daAA AxEE
AFEA IS e gitta HauET QITH15] E
g QAo A FateFEdolut Al &4-E Alst
= 28e o WS fAAA T2, HAAAE
S1EAIA APAQ FPoriE Hos|Fa[16],
FrEAT oleh & A, AAAALT], & Hiol
18], & AlA8M19], & B, & 4t &
3[20-22)59] ot A7 HuE T Qlch

T ARAFoRH etElEEe] digt BAol
EorA AL glov, AR PEE A=A el A
2] dAe Mg Aol mebd 2 A
ofME Iz U 70% oAHER FE5}
o, & Edulst & EetiolE 3%, DPPH
radical &7 4& ¢ s 4L ERlst
A, HDF AlEZoAe] H,0,8 Frd A ~
Efzo] tigt Az S aasE Fste 7154
PEE A=A G 7HeAS Flstaiat stk

2. ZH U Wy
21, A& ZH|
AZAZ a2e]get A(wellfood  korea,

philippines)& FYste], 70% ofg-Zo] 20819
FS 7kste] 37°C QIFHlolEte|A 72 h &
stk 72 h & AAHEEE ol§dty] IHE o
= Y5tk o] T ofer2E AA s K
5to] Rotary evaporator (EYELA, Japan)& A&
st A 5T ¢ T2 Axsoto HF A=
135 g= d%lon, dFe] HystAA 2 A
Ao =R ARESH.

2.2, 3 YH

2.2.1 Total phenolic compound &F &%
JeHlget 222 F EQds EE =l
st7] 9Iste] Folin—Denis WOz Aottt

H,000 93 =% HDF A2 &4 et 2ehe) e 529 st 9 A2 28 a3 3

(23], J=pH1E&=t FE2ES 05, 1, 25 5
mg/mL7b HEE FEER H2lsto], Al 400
¢ L8t Folin-Denis reagent (Sigma—Aldrich,
USA) 400 uLE 23st, A2o04 3 min &
oF MRS A1ZEE 3 min ¥ 10% Na,CO; 400
LE g3t =, o4 60 min SHFAIZATE 60
min & 96 well plateo] A5 200 L4 Y2
2 760 nmolA FFEE S5 EE E
e caffeic acid (0~100 ug/mL,
Sigma—Aldrich)®] BFEe|7l Ao A=gte
dste] F EEHE #2 ForeleH, ZF 29
= Aduel ek e Aol U=
AASR)ZEC] 0.99899] AAAL e o
BE THAo=24 ARESHH

2.2.2. Total flavonoid ¥F =34

JepHlget FEEY F ERtEolE S
Moreno'H-& ©o]gsto] ZHsttH24]. AEE
0.5, 1, 2.5, 5, 10 mg/mL7} HEE =¥z A
glste], Alm 100 uxL °f 10% aluminum
nitrate (Sigma—Aldrich) 20 #L, IM pottassium
acetate  (Sigma—Aldrich) 20 xL, ethanol
(Duksan, Korea) 860 uLE etz &glslo]
40 min &< 9§ AFHt 40 min & YHE
712 HaEs 7 o2 96 well plated]
200 yLA P& 3 415 nmolA TPYEE =H
sttt 25 232 quercetin (0~100 xg/mL,
Sigma—Aldrich)®] RFEe|7l Ao A=gte
Ysle] 5 EehuleolE e Toidlen, 7 &
ZHolE Ao tiefds FAH HEFAA
Uetlis AEAISER)Fe] 0.99819] A48
Uetfio] & Z4do=24 AHEstrh

2.2.3. DPPH radical &7 84 &%

JepElEE FEEY el g4
1,1-diphenyl-2-picryl-hydrazyl (DPPH;
Sigma—Aldrich)-8-& AM8-SHe] radical &7 &
e ZA5H= blois] WHoz ZAsHTH25].
ABE 05, 1, 2.5, 5, 10 mg/mLe] SEHz 3
A5to], 96 well plated] 10 mM DPPH &%
180 pLo} A=W 20 xLE EFste] AgH A
glofl4] 37°C, 30 min &t ¥HEAIZI & 517 nm
oM FFEE SHstrh & ddo A dHix
TOo 2= Ascorbic acid (Sigma-Aldrich)& 0.1,
0.25, 0.5, 1 mg/mLe] =2 ArgstATT
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2.3. HDF MEZZ Hj2t

2 Ao AH8g HDF AlZe A=A zF:2
3 (Korean Cell Line Bank, Korea)ol|A] T¢ls}od
A5 o™, 10% fetal bovine serum (FBS;
Sigma—-Aldrich, USA)¥ 1% penicillin (100
IU/mL, GE Healthcare Life Sciences, USA),
1% streptomycin (50 pg/ml, GE Healthcare
Life Sciences)& High glucose Dulbecco’s
modified Eagle’s medium (DMEM;
Sigma—-Aldrich, USA) wHlz]o] H7}ste] 377,
5%°] CO, 1tHlole Qtoll A Higstaltt.

24, M=z UEE U H0.01 st MZ ES
=)

Neutral red (NR) assayE ©]-8s5to] 12tH]-&
g} F&=°] HDF Az H,0,2 Fg 43H4
2E# 20 tigt Az He ayE SHstuAt
5}AtH26]. HDF AlZZE 96 well plateo] well
g 3 x 10* cells/well2 #2]gt & 24 h F<t
HiFst, 24 h & JepHlEet 552 7
=2 A o5 HO0, 100 p1M= 7 4
24 h, 48 h F¢ Agsto], 37CA CO, Hf
7104 48 h &S+ wigStld. v & F2F
Hiz]ol NR solution (Sigma-Aldrich)o] 1%&
A7tote], et oh 3 h B Higstatt 3
h ¥ 10% formaldehyde £Ho] H7}H
phosphate buffered saline (PBS)& 100 mL% *
2]5to] 20 min AT, NR desorb solution
(1% glacial acetic acid, 49% ethanol, 50%
distilled water)& welld 100 mL& 7Fslo] A|E
e NRE& FEot9rt. 5 ¥  microplate
reader (Synergy HT; BioTek Instruments, USA)
£ o]83dto], FFT 540 nmolA SHotHTE 1
oHH&Eke] Al AEES HO,E AFshA] &
A, TR AEste] FAR Yo eSS

ot

2.5. M= LK Reactive oxygen species
(ROS) &4
JepH|Eet =550 Alx | 44440 A
AAE =457l Yste]  Dichlorofluorescein
diacetate (DCF-DA) WS o|gdlo] M2 U
ROS &4 A& &4ttt HDF AZE o]&
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ko] 2 x 10° cells/welld] 22 BEF 31 &
24 h wieketddnt. AlZel| A&E 125, 25, 50
pg/mLe] L= 55t 24 h 71 vjeFE %
Pttt 24 h & DCF-DA 10 ¢ M 715}k
30 min ol5e FA WHE & F Flow
Cytometer (BD Biosciences, USA)& ©]-&3a}o]
485 nm  excitation 530 nm  emission
wavelengtholl Al ROS9] #ztts ZAskqlrt

2,6, A4 Xzl

2 A3l =9Hor 33] oA ZAs}o
13 23ks do] BAsiglon, mE Ade
gt x5t HePstlet. zF Adof tiste]
A Aele SPSS Window Version 17.0 (SPSS
Inc., USA)& ol&ste] BEAMat, o4 AS
2 Student’s t—test® AAISFATE EFH p-value
e F5ka, pgrel 0.05 mRhe w) SAHoR
frofstrtar B4kt

e

[e]

offt oft rtx

.

3. gt H nF

3.1, & E2Hs
A EAlshe A AR B9
free radical®t ¥H-g-sto] 4telew, A9 k3=
dorlE FHOE AHA SQlrt. olgt 4te} ¥t
25 A5 Y5t free radical scavenging
o]-g5to radicale HlwA HHT Hl= {5t
Al Ee=d|, o]2gt free radical scavengingg T
AR REo, dl3Ql 240] s skek=

=

i

O
Za3t AR goln, dytHoz Ee|ds o
o] S/t st @do] Ut St B
T Zo] & AfollA] FAkst B A&7t
HEe & ZYdE S92 g]lshy] Hste], 1=t
Hlga 225 05, 1, 2.5 5 mg/mLe] HE&
Aeletgon, ZoHEs S Fig. 1o ety
Aok 2 AY Ay, sk o2 EEHE &
ol FREon, BF EHE AT caffeic
acidoll tigsto] & ZetEkols e S
A}, 26.6 mg(CA)/100ge] ZHE s &t
A5tATE. Lee & Joo AaYAofa =tueet
Ao guH 28 FEE F oHE FEEA
M 2 ZYdE o] Yehdty By
I Qlew28], JEH|&Er o FEEOA =2
HE=Re] gFoz Qg gatst gt S A
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Fig. 1. Change of total
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presented as the mean£S.D. of three
independent experiments.

polyphenol
Annona  muricata

extract. The results are

3.2, & EgfE0|E S

JetHlEe FEEY F EoHko|EY oY
= Fshr] fIske] aetHlEEr FEE 05, 1,
25,5, 10 mg/mLo] SE2 Heg = & Za)
Hiolt gFFs Z7ollrhFig. 2). & A 2
i, g FEE0 F EYEkolE R
143 mg(Q)/100g°] =& Edtilrolt g
gelstaleon, detHlEet &80 ¥ e T
o A &l wet EetElolE L H|

T4 w7 dgE Ao Amt.
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Fig. 2. Change of total flavonoid concentration
of Annona muricata (graviola) extract.
The results are presented as the
mean+S.D. of three independent

experiments.

3.3. DPPH radical 27 &8 =3H
£ ApolMl Jetuleet 2520 Puet @
A& gelshr] st 0.5, 1, 2.5, 5, 10 mg/mL

H,000 9af =8 HDF A &4 tieh Jeheeet #5290 s 9 Az 2S a3t 5

S5 ARESte] DPPH radical 427 4
g3t A¥E Fig. 3o Yerligich 2 A9 2
CiEHQ AR 4EA ascorbic acid<)
m
5

£ e Lo,

[«

g/mL oA+ 63 %9 radical &7 A4S
lstar, T=tHlaet &2 1 mg/mLe] 5
oAM= 63.7%° G HETI BSR4
7ol gl o] a=HlEst FE= 10
mg/mL FEoAE 81.4%°] =2 radical &7
gdo] &l =9tk Choi & Ohke] A3 A+
% 2=tHlEet o 94 555 10 mg/mLo &
ToflA 82.4%9] radical &7 &S YEFHATH
o EI glow, 2 Agel fARRE AatE 24l
SFATH29). olet 2 Ade TIetHlEEt FEE
ol F H=d == el vl o8 5
7Hee] w2t Phenolic hydroxyE alkyl radical¥}t
TaE Fote] AekE oAlsks I os <lst
o[30], radical &7 &4 FFS PlA= 2o
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Fig. 3. DPPH radical scavenging activity of
Annona muricata (graviola) extract.
The results are presented as the
mean+S.D.  of three independent
: % %k 3k
experiments (*p<.05, p<.01,
***p<.001).
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£ 5% HDF Alx =g =419 o 150
mg/mLolA] 100%9] A& AJEgo] Izt
I HAEY §lom[29], B Al Hl=gt AT
AIE Rlstct. ojet T2 AIE EfE 2
AFolA F& HDF Alzs nd AgoAs 2
I FE 100 ug/mLE FF A Pt
E 100

% ;E 60

Control 6.25 50 100

125 25
Concentration (ug/mL)
Fig. 4. Cytotoxicity in HDF cells. The results

are presented as the mean®S.D. of

—
aQ

three independent experiments.

3.5. H,0,0l 2|8t HDF M= &4F oAx| 3}

jEHQ A4 HO7F o= AshH
LEYARRE JepH|EE FEEY AHE HD
FIE #ERISH] $lote], HDF Alze] d=tH|&
2t F2EBS 4 12,5, 25, 50, 100 pg/mL sk
2 A & H,0,5 2 4 h, 24 h, 48 h A
Stof, Al BE2E&E 54ot= NR assay RO
2 7 ME J2E&S dustattFig 5. 2 A
d A3, HDFell HyO.9He A stH& o 20%
ujgte] Az BEES EQlstelen, HDF A=z
of JEHl&et FEEZ AP RS W 25 4
g/mLe] FL7tA] sk oJEHQ] ME PEE9
s gRelstlon, 50 wg/mL FEE AX
BEEO] At HgaEe AL 20 & 5 U

. 59l 25 pg/mL FEE A ShS of 24
h7t2] 89.92%9] =2 M &4 oA a3E &
elstl o, 48 h Aot o 12.5 pg/mLo]
FLolA 76.09%°] Al &4 A BItE =l
Sil=g

3.6, MIZ Wj ROS =4

JepHlget 259 Al W ROS 24 oA
24 olsl7] $J5ted, HDF A|3Eof| Aehz ~
EfAE §E%% & JpHE FEE 12,5, 25,
50 pg/mL w2 *2] ¢ & DCF-DF& o]&
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slo] ROS &4 A4 adE =4 sHach(Fig
6). = A9 Axl, HDF AlZo] H,07F §-2ls}
Al ROSE F7HAZoH, d=tHleet FEE2
HDF ANzoA 57t $71d45 {295 ROS
24 A BItE ERlokqlrt. 5] 50 pg/mL
Brod Ao Hs] 28.01%2 A <A
arE UEgly, FEYERLeR ARSE
ascorbic acid & H|%3? S4 JA 5E F<l
staict. olet 2 AutE Foto] IEpHEEr F
Z5o] HDF AlZoA H,0.01 4= ROS A
Ae adoez dARte=zy JEpHlEEr
=0 FAkEl, Fiestet WS A=Y &

ofo

Relative cell viavility (% of control)

Concentration (ug/mL)

Fig. 5. Cytoprotective  effect of  Annona
muricata (graviola) extract on H,0,,
The results are presented as the
meantS.D.  of three independent

experiments (*p<.05, **p<.01).

Reactive oxygen species inhibition (%)

Control (] 125 25 50 Ascorbic acid
Concentration (ug/mL)

oxygen  species  (ROS)
of graviola extract. The
results are presented as the mean+S.D.
of three independent

(*p<.05, **p<.0D).

Fig. 6. Reactive
inhibition

experiments
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