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& o 2 dFolde AR At 9 I4E §44% & }0} , °1E Tl AR o FE=0] et
SHE 2AlzA 28E TFeAe Fdstaah AR o ogs TE%PJ ootAHo|E &2l=(Ethyl
acetate fraction of ethanohc extract of Punica granatum leaf : EFP)¢] & Z@jd& ¥ gtk olE g
o, 9 B e FEe Bostod, AF Aol feft A2 wF A Thsde Bt Ad 2
EFPo] & Zoldl= k2 871.6+£16.3 mg gallic acid/g, S8R -0|E SH2 36, 6i0 3 mg quercetin/g
O & UEht ABTS 2tz 2A84de B7MllM= EFP7L 5k o9& o g itshkea HAAN, ECso T
A& 24.62+0.48ug/mLE UERT w57 AlZ5A Aele]A EFP= 50ug/mL olst %‘”—E"ﬂ/ﬂ = Az
AEES B3, ol AlZ FA4o] 719 fla< ARG NO A4 <Al ddolde EFP7t ‘7%3 s
oML EHH o2 NO A4S Ao, 6 ug/mL FEolA 7] &As] A=, ol2g =
Firetel 9 anE Ad A PEE AAE 28 FeAS 71U 4 Atk

FAo] : A7, 2EE sl TS T
Abstract @ This study aims to evaluate the antioxidant and anti-inflammatory effects of

pomegranate (Punica granatum) leaves and to explore the potential of pomegranate leaf extract as an
anti—aging cosmetic ingredient. The ethyl acetate fraction of ethanolic extract of pomegranate leaf
(EFP) was assessed for its total polyphenol and flavonoid contents, as well as its antioxidant and
anti—inflammatory activities. The beneficial components and skin improvement potential of
pomegranate leaves were investigated. The results showed that the total polyphenol content of EFP
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was 871.6+£16.3 mg gallic acid/g, and the flavonoid content was 36.6+£0.3 mg quercetin/g. In the
ABTS radical scavenging assay, EFP exhibited a dose—dependent antioxidant activity with an EC50
value of 24.62+0.48 pg/mL. In the skin cell cytotoxicity assay, EFP demonstrated high cell viability
at concentrations below 50 pgg/ml, indicating minimal cytotoxicity. In the nitric oxide (NO)
production inhibition assay, EFP effectively inhibited NO production even at low concentrations, with
near—complete inhibition at 6 pg/mlL. These results suggest that EFP has the potential to be utilized
as a natural cosmetic ingredient with antioxidant and anti-inflammatory properties.

Keywords  Pomegranate, fraction, anti—aging, antioxidant, anti—inflammatory
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Lol §71A HollA Ateb-apitst Jho] Ala
do] Fgo] 7AHA vehts @4oltt. o] B
TP AES} Ao &S Fo| LIETE
7H&53E shal oheket w3t HEE {ud
[1,2]. o¥= oF 2t 23 HEshe
Q71 Rl oAy 7k 2 =3} §3E 7
o L3 3A #3474 803 S2F Hdl
o2 Yl watel oF A aclef] o5 7t
&35te]= Q91 k3R FRETH3,4]

el ate= AA7E Fap AdAstaA Adx
A TSt BETE AR, o] A
n RO Fxe} 7|5o] AAS] HIlst= Aol &
Holth5]. A, QJelA L ol= SltEE AL
4 5 oF 2AEHA gdEef o8 SHddh
14 kgto] 7HF E F&FE vAE a9 A
A (Ultraviolet Radiation, UVR)2. &2, #Fe]AL
o5 Aol DNAe| AzZRet &4 5|, 43t
2EHAE FTHA 27| k3E 2T 4 9
tHel. ES, &4, A5, 3t 52 k&, AA

A o)t ge AT PARE 9914 st 7)o
sfol %2, @ely £4, Mx A 5o ANH

e of7IREHTI.

Lots dgo] Fhetell wet AAAHA Y
wof, ZiQle] whet A £=7t th=ch

o] AN  Eg4tAF(reactive  oxygen
species, ROS)olgh= W34 3}et E4E0] §8
g d3hS gttt ROSE AlZe] &4 L3
o= 7H&SolH, ko] mEw ofjh Ea
Efart gttt 4% #AE 8 4+ o
[8,9]. FAtsAl= ROSE <Igh At whg-& 53t
A7lE H 8% dgS s, ARHAE "
AR dgste] 2 2tz Whe2 Al7Rth

Y

o] WAL Aol katet AW WS ol

Q3] ole ket aaet 4

(He] e A& Foll olFolxHH10,11].
T A5 kaket dRshA v

. A7l AR A= AT
= 7HE3kekal tefet dY

g S7MAIXITH12,13]. olHd @2 "9

L3} (inflammaging)2tY &9, o] L3}

3 Aghe] o] FUigt g2 It

4 k3he HIREARD EF5 wgol
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(
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b AR(E granatum L.
pomegranate)+= O AENL o]te] ZpAYok=
YRR, ofAo} AgH I Qo] ExE7}L 2448
ZloltH16]. A7 Fujet LpFo] ohefet F9lof
= o9 TR A, f714 EYHE, E9E
LolE, QtEAJod, 2, dZdRolx, HEyl
ol ZFH thrpitEe] EAdtt 5] AF 4
o] ZFH estradiol, punicic acid, estrogen, [
—sitosterol©] 2|27 HFH a7 AFESGLS
H[17], T i EetElolE st &
AHe @48 AUw, Ayt oS ofdsts #
AHQ FF HFAZA G4 A4 BT 717]
I QUTHI8L. Akt AF Wme EZejdE, 2t
Hi ol mo|EoAERAN 7L 7|54 AE
o] FHotal g4t o] o =4 Yk
FH191. olo] wat AFRE 8o FE A
of gt A7t FEsHA olFolx|a glew, &
A7k REe] A7 A= AR ookt B
H =, A1, A, duf ol 27S g o], F

tu
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Punica granatum leaf £&8 =
M=

2 AFe AR Ame SRR FFAl0lA

Hste AFURE 94E F4sty, 98 Adsta

AxAZ & Byste] AgAgaa ARgshoh A

Table 1. Yield of Punica granatum leaf fractions
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to] s Blustirt. & A= St
& 480] 36.6+£0.3%% 43 AF o ot
< FEE9 ofdoMEIc|E 2= (Ethyl acetate
fraction of ethanolic extract of

granatum leaf : EFP)& Algoto] A4S
S
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Qs

al
=

F=1 =13
I=k=]

EdHEs ¥ & ELEL0|E "ot

Z EZYdls FF 242 Singleton et al
(1999)°] A|$1gt Folin—Ciocalteu(FC) W& o]
Sl MastaTH?23]. A= Folin—ciocalteu
A1eF (phenol reagent, Junsei, Japan)¥ 10 %
Na2CO3E AR5t} Folin—ciocalteu AJ9F 1

Solvent Extract (mg/mL) Yield(%)

Ethanol 17.1 42.75

Hexane 1.91 5.73

Chloroform 0.81 2.43

Ethyl acetate 2.04 6.12

Butanol 2.58 7.74

Water 6.36 19.08

Table 2. Flavonoid concentration in Punica granatum leaf fractions
Flavonoid Flavonoid(m

Solvent (mg Querceint/mL) 5D Quercetin/g)g 5D
Hexane 16.2 0.8 8.5 0.4
Chloroform 27.6 0.5 34.5 0.6
Ethyl acetate 91.6 0.7 36.6 0.3
Butanol 27.5 0.7 7.8 0.2
Water 37.7 0.7 6.0 0.1
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mLe} 38" A7 1 mLE EFsie] 158 Hot
S A7 &, 10 % Na2CO3 1 mLE F7}s}od
A ZIr Aol gha®E Alm 200 #LE 96
well platee] %31 &, microplate reader(synergy
HT, Biotek, USA)Z 740 nm mPgolA &F=5
ZAotdtt. A= gallic acid standard curve®
Higo g ghita AASHH

Z EdtHkol ¥ EAHL Cornard &
Merlin(2002)¢] & o84 Hahstalct24].
Aol oM 10% AICRE AZxFew 10%
AICI3 1 mL¢ A" AR 1 mLE EF5H9
1527 ¥FSAIZH Bhgo] ¢has A& 200 uL
E 96 well platee]l &7 ¥, microplate reader
(synergy HT, Biotek, USA)Z 405 nm THFofA|
SEEE S AM=mY EdHiolE FEE &
AstArt. A7= quercetin standard curve® Ht
Fog ks AASHI

2.3. ABTS 2iC|Zd A7SE 0|8¢ itsls
Z£3 (ABTS assay)

7 g2 =& FEE 4 29=9 F4tE
g2 2,2'-azino-bis(3—ethylbenzothiazoline-
6-sulfonic acid)(ABTS) #ttjZd 47 ZAS
7tste] EAskqir.

ABTS AJeF(Sigma, USA)2 70% ofgh2 &4
o] <9l ¥, ammonium persulfates 2.45mM7}
HEE Hrlel 8AIE BoF IS fEstith
olF, 740 nm YA FFE7F 1.000] =S
TE Mg ARSI AlEs 70% gHeE &
Aoz slAote] Tt FLo] §AS A Xt
t}. slA" ABTS €9 1 mLet 814 Alg 0.2
mLE 23tste] 2087 ¥HgAIXl F, Bhgo] &
% A2 100 #LE 96 well plated] 71 3,
microplate reader(Synergy HT, Biotek, USA)E
o835l 740 nm TFA FFEE SHSHATt
o] AY HMHE Re et al.(1999)[25]9] HHHS H
ot AHgstaTt

2.4, Raw 264.70] CHSt MZE E4 FF (MTT
assay)

2 dAFA dF 9A a3E Frkskr] sl
Raw 264.7 RFHAZF2Y)E AR oH, A
Ao A Az =4 AFEE APsiioh. A=
vijeF viz]2 DMEM broth (Dulbecco's Modified
Eagle Medium, GE healthcare, USA)E A&31
om, o7l 10% FBS (fetal bovine serum,
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Sigma, USA) #H7tsll Axotax, FPEHA2+
Penicillin—Streptomycin  (100X) (Sigma, USA)<
ARgoto] ARttt Alm+= 0.22 pm syringe
filker (whatman, UK)E &dlA Aldd F
DMEM brothe]l 3]4sl 2]=fst3iet.
W2 Raw 264.7& 747] vWiAE ARgate] ZAuj
3 5, cell scraper® ©o]g3to] disholl A wlo]
T, 96 well plateof] well & 5.0x104 cell2
Vol 24417 52t ittty Alart Fat
o] FINH AFFANE AA}N F, Al=7t &
DMEME 100 pg/mLE 7]&o=2 oF
2 AR & 24 AIZF FRF skl vl
T AEHE AAT H, MTT 8945 mg/mL)
00 ¢LE #H7lete] 2& 37C, CO2 Bk 5%

i

HT pit s N 1 oS
ofr mol it

a8m A 7 welle] AAE ARl AARA
WP AERe AAT F 2L DMSOR 5l
% 540 nm SFANHY EBES ZHe) Ano)
BEEE A,

2.5, Raw 264.70] CHt nitric oxide A x|
s £3

2 dFolA dF A4 2E Frishr] SIsk
Raw 264.7 (A28 Aol Al
HiGF A= MTT assayollAdl AR&RE Hiz|et &
A3t wiRE AHESF S Punica granatum
EE2 0.22 um syringe filter (whatman, UK)
= =35}0] A#Fs & DMEM brothell 3]43) A
2Jstlet.

Raw 264.7& WA 47| #iAE ARgsto] )
et H, cell scraperE o]-g35to] disholl Al wof
N 5 96 well plateo] well B 1.0x104 cell&
Tl 2447 Fot wieFskolh Alxe] FAtH
Aol  ERIFH AFdE AAT  F
Lipopolysaccharides (LPS) 1 pg/mL ¥ A&7}
ZotE DMEME 100 pg/mLE 7]E2=2 oY
TR ARt & 24A%F FF vkttt vl
A 100 xLe}F griess Al9F 100 pLE 4t
AlA 3027F 9HEAIZTE 1 % 540 nmoflA 9]
FEE S35t NO A8&S Axtsiainth.

]

<

ol olo ol

2.6. SAXz|

2 dAFA #H8E Are EAS 9t §
A E4 T2 Minitab 18.1 (Minitab, LLC,
USA)E o]-&st3irt.

e AY2 33] uhE Sstglon, 71&5A
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E AAStY] B (mean)™ FFEHAH(standard
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2 AFlA AR ¢ oEE FEEY odot
AElolE =9 EQHsy St olE 9
S E4%t AL Table 49 Uepd viel Zrol
EZ9 b9 %S 871.6+16.3 mg/ge BHIE
o ol& HiEF(31], YHU=[32], AlF A =
SUF33]9] 8 EEE Hwd o wie
w2 s e 2otk

olfgt A= ARF 9 e FEE9 JH
ofAH|O|E glEo]

olee Akt 7] 12,
A% Qo) Beuls gere Wz, PAUE 9
AF A 2SR s A58 ot o FHel

b s anE 7die 4 ok @, EeE
LolEo]l FZE 36.6+£0.3 mg quercetin/gO 2
et on], ole msau|(34], dHZ[35]9] &
2tE ot JFFHOE 2 X o3t 4

3.2, ABTS Radical 2H&H
ABTS+E= ammonium persulfate = hydrogen
peroxideol <Jsl| ARt mieRdS ww 740
nmolA &2 FFEE YERdH st 2]
T4 o]& Folste] ABTS ZOze 47shd
=

B2 o] AT FREst gashed), o 49
2 olgste] st wne WrhTH2S)

st §
2 dAFofAe= A7 o detE FEE] "
otMHo|lE EE=9] itetsS ABTS =z
A7HE o Frloktt. A= Table 30 o
e HEe} 2ol 200ug/mL oA 98.7+0.8%,
100ug/mL SZ oA 93.2+2.3%, 50ug/mL S5
oA 78.9+1.1%, 25ug/mL sEoA 502+
3.9%, 12.5ug/mL BZol|X 24.5+2.4%, 6.3ug
/ml SEoA 8.0+2.2%, 3.1ug/ml SE|A
1.7+£1.2%, 1.6ug/mL FZoA 0.6+£0.6%2] A
Ass Uil ol EtH2 ECyE AAbRt
At ECso2 24.62+0.48ug/mL=E  ERG O,
Bl jArel ascorbic acid®] ECso2 5.38+0.35ug
/mLE 2=t

=SUY4t A7 Y] FEE(KPE)Y] ofgotAEo]
E EBEZEo] 100 ug/mLofA 98.13%°] £AA5S
Hol AR o et FE2E9 HoAElo|E
B35 AY Autet fARGE 4tE S4B
ATH3T7]. ol AR FEEC] T 7oA
ZAEs st a5 M £ UdSS UERdh
olget A= AF o FEEo] YITHAIRA
284 7HeAdE HolEr

It

Ol

3.3. Raw 264.70] LHSt M= =4 (MTT assay)

2 oA Raw 264.79 AF o o&re =
EE9] odotAHo|lE EIE digh Alx A=
&2 54T d¥= Fig. 13 2 100ug/mL -5
ToA 87.2+1.2%, 50ug/mL sEZolA 93.7+
1.9%, 25ug/mL =4 96.8+1.3%, 13ug/mL
EolA 97.3+0.6%, 6ug/mL SEZoA 97.4+
0.7%2] M= &L eyt ol 50ug
/mL ©ols} ELoAs Raw 264.7 AlZo| ojal
2 AEEE Ho AE FAo] A9 glgg ©
ujsty, sko] wWE AEX 54& BHrlots b
a3t ARE AZch og A= obHgh
A FEE AASHE f k2] "k
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Table 3. ABTS radical scavenging activity of EFP

Concentration (gg/mL) Radical scavenging rate(%) SD
200 98.7 0.8
100 93.2 2.3
50 78.9 1.1
25 50.2 3.9
12.5 24.5 2.4
6.3 8.0 2.2
3.1 1.7 1.2
1.6 0.6 0.6

Table 4. Total phenolic contents and total flavonoid contents of Punica granatum extract

Concentration (mean=S.D)

TPC 871.6+16.3 mg gallic acid/g
TEC 36.6£0.3 mg quercetin/g
120
100 - e o . .
—_— s LA~
= =
o 80 A
©
S 60 -
>
5
2 40
©
O
20 -
0 T T T T T T
& S T

Concentration (ug/mL)

Fig. 1. Cell viability of Raw 264.7 cells treated with various concentrations of EFP.

R, 2 dFelM FARCR Fofn
ZE] QAR 1SO 10993-5 9 A&9]
el
ErA el wEE AlE PEE] 80% ©I
G 540 gle ez woilit, ot 7|E
upeh, AlZEAge] el #elE 6-100 pg/mL

o] Tz

PR

SEERCERRE

ol AgL Adstert.

T

(5]
hi

o

3.4, Raw 264,70l CHt nitric oxide(NO) M
oin Eot

Raw 264.7 A|Z= LPSE A== Hgh

a% WAEE] NO9 Aste] F7kght}, o

O
=

2

dZol AT 22 FHA NO Aol F43]
Lol 27] A5 FUSIR oetTlE A%e
Sreh38].
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120

100 A ]

T kksk

60 -

Nitric oxide (%)

40

20 A

Concentration (ug/mL)

Fig. 2. NO production inhibition in LPS—stimulated Raw 264.7 cells treated with various
concentrations of EFP; ** p<0.01, *** p<0.001.

oebA], & dFols= LPSE A= Raw ethanolic extract of Punica granatum leaf :

264.7 Mo A nitric oxideMNO) 44 <A & EFP)¢] ¥itet &4, Az 54 9 45 "iiE
e Hrkelr] $I8] et so ARE A A2l nitric oxideMNO) A4 oA &3+ W75t
sttt 1 23, ZF skoA NO A4 JA& Qct. A3 A3 EFPe F EEdE 2

= EA5to] oot B2 Ayt= Fig. 29 Lt 871.6+16.3 mg gallic acid/ge2 UeFoH,
100ug/mL F&=olA 67.6+2.7%, 50ug/mL E% ZetHolE &7F2 36.6+£0.3 mg quercetin/g

oA 76+2.6%, 25ug/mL sEIA 88.6£2.5%,  ©2 I ABTS 2tz 4&7% AdA
13ug/mL g0l A 96.0+1.4%, 6ug/mL kol & EFPE wk gEHoR lehso] SIS
A 1017£1.9%2] NO A4 oAles verdisl 31, ECs 2= 24.62+0.48ug/mLE WERLT

G ol At ARt $e sroldE Gddo 99 B WA ol 49T 09 Ars
2 ONO A4S AE & 982 MU & A AWeIAL, EFPE S0m/mL olste] Bl
Sl 6ug/ml SEAA NO Aol 0] SISl Raw 2647 A5 e e HESE nt
AT AL AR @F WS 2 Ul § ok AR S4ol A9 @eS oujsiu, 15O
£8 4 98 orign. dEdoz B At 100935 2 ABOISERAL ar7lol 4
NS OeR SEA NO A4S Gdow  Bobd adel we BRAEddel ue
AT 5 D HelToR, Sal ABwld  6-100ug/ml SRl A Aol H5UL
o T oA mAbe Aol AAHY A=A A NO A4 oA mut AglML EFP
& AN, b e BEeA EUEoR NOWAS olAls

ot E3], 6ug/mL oA NO AgAo] AL

A5 AAE] dF Wk Ao {85 4+ 9

4. 2 8 o HolZth oled Avbs EFPZL mE A

b A SR aAEAe &8 7540l

AT e 28 EE A o o & ARt o] SHE AJoAe At

87} EoMe v, EFPE
giot gl Yt FR7 4 # Act. F
A% ¥

7t FESHA °1T°1 231 1eH37,38,391.
2 dtNA= AR o odes —’7‘—%%4 =
olMHlo]E  E35E(Ethyl acetate fraction of

ol o2 Ho Hir tlo glo rie xR
¢/
o

> & o
oX
27
2
=
e -
-I>



e 8% 7ol A Frstel, AR 99 74
Hel 71542 Welm, ol Fol HUT S8
Rol Ao Bg 15 BAT Wast et

2 A A=A A= ApslRAEE A
Z71&7HER&D) AMAEHARE: 2022431B10-
2324-0802)1}, wE718H 2 FRZHA L&
HAFY (A S PJ0161852023)2] 2]o] <Js}
o AFEAF U ol FA=HYT
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