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Z ¢ 2 oS eI dlEolAlEo] E B3 F aglycone 32 -3t free raical [1-diphenyl-2-picrylhy-
drazyl (DPPH)] 227184 (FSCsp = 5.05 pg/mL)S WEFY I TF. Luminol-&) &4 383 S o] &3 Fe’*-EDTA/H,0, 7
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$80] 7FsdS vehdrh

In this study, the antibacterial, antioxidative and inhibitory effects of Allium cepa peel extracts on tyrosinase and elastase
were investigated. MIC values of the ethyl acetate fraction of Allium cepa peel on especially, S. aureus among the skin resi-
dent flora (Staphylococcus aureus, S. aureus; Propionibacterium acnes, P. acnes; Pityrosporum ovale, P. ovale; Escherichia
coli, E. coli) were 0.06%. The aglycone fraction showed more excellent free radical (1,1-diphenyl-2-picrylhydrazyl radical,
DPPH) scavenging activity (FSCso = 5.05 pg/mL). Reactive oxygen species (ROS) scavenging activities (OSCso) of the ethyl
acetate fraction and aglycone fraction in the luminol-dependent Fe’-EDTA/H,O, system were 0.05 and 0.03 pg/mL,
respectively. The cellular protective effect of the aglycone fraction on the rose-bengal sensitized photohemolysis of human
erythrocytes exhibited more prominent ( 7 so, 480 min at 25 pg/mL). The inhibitory effects (ICso) of the ethyl acetate fraction
and aglycone fraction on tyrosinase were 9.16 and 8.68 pg/mL, the inhibitory effect (ICso) of the aglycone fraction on elastase
was 14.12 pg/mL The transepidermal water loss of the cream containing 0.1% ethyl acetate fraction was decreased from
8.3 g/m’h in control to 6.8 g/m’h in the subjects applied with cream containing the ethyl acetate fraction. These results in-
dicate that extract/fractions of Allium cepa peel can function as antioxidant in biological systems, particularly skin exposed
to UV radiation by scavenging 'O, and other ROS, and protect cellular membranes against ROS, and possibly as antiaging
agents. Allium cepa peel extract could be used as a new cosmeceutical for whitening and anti-wrinkle products.

Keywords: Allium cepa peel, antibacterial activity, antioxidant, antiaging, cosmetics

1. A =2 (reactive oxygen species, ROS)O. 2 5% BAI31A £A1-S x&A 0
2 9 gk 2XAAF0)7 'O, (singlet oxygen) 9 - OH (hydroxy
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A4 spkshge] A, B W DNA Al AgEA AR
A, SlOFEEAL 519 Al 1 ugHel wAAgel g% 5

A3, depd A B ol Fofate] mFslE 7HEEAIXITH4-T].

Ab A e QlojA] A, A U DNA 5 A 7 AR
o] Ak} AkETE ol g} UVA (320~380 nm) 24 AlZAPgHo|u
AR sl Sgatago] XEE Zo0R VEH Qrh F
2l I IS0 MEYAE o|F = AR T /M B2 Aol
7] wiell Fepdle] AR dd el 2 w sl Y FollA
o] = otk Al wi- AfobEel A 0, WIS ROS7H
matrix metalloproteinases (MMPs)2] &S 7|7, UVAR F5
¥ MMP-1 (collagenase)®] 4L '00] ®iZE & Urk= Rk
TH8-12]. o] F3}E Woldtal Ao RRE BEAS /i
o 014 10, HIEF ROSY FoF IS AAElE Aot
'0,& H|E3 ROS7F Fe8le)l AwE 7] witol] datsiAle] 2§ =}
94 =% F ROSE AA[13-16]= Fw3tE odstal #48H1717]
et FYE= Agd2 EEsiti17-20].

PIrE 28T F Sl sl g o R E8) AMgEE

Q butylated hydroxyanisole (BHA)2} butylated
hydroxytoluene (BHT) 5-¢] E-¥3t dtslez} AAd 502 de
o] gxo] gkou) QP =T O E sl tlFE AN HAIE W
e Aol IAE o= F2 (+)- a-tocopherol B L-ascorbic
acid7} FHREIL Qlom, AlF oA Q] A wiel olF Al (+)-
a@-tocopherol AL} L-ascorbic acid S A7} 2ol A% a1 Slc)
a2y o] HE3F dakst a3 SHA ulgst o] gol A2 A
A FAEAE ANEste] S88tkaAt sk A7) wWol XdE 1 gitk
o]g} A AA A FAolaL 3 HFA Q1 An] FAel whe} theksh
A 2AE o] &3 vH, e si(FF), A A 7sE 71 7]
/3R] M Eis] o]Ro=|an Qlrh21,22].

K Allium cepa)y= T T o, #HTole &
o] Q= FAHAIR 8l MFA T55 v Qlok S2elA ke
TR &M= ABEBA gl o, B B4, A% 8S =
o1 =thyE Y 4 A, A3 9 A A3k o 53
o] QJtH21-24]. %= phenolic acids, flavonoids, cepaenes, thio-
sulfinates 12|37 anthocyanins 3> theFet AEE2 g4 #442] 5
H AE Fo shuR[25] BE HYER QA= Az Wby

Ae BRI AsAR Agehe ERfR o] WA 5ol
A Aoz dejx] 9lth26-29]. o5 EZEhEieolE wigAES 7t

3 g, 19 e 28a 3, FAES, 3 539
& g AR 7 lvkal RarEo] loH30,31]. FuHa
Zoll= superoxide anion radical (0, )] AT o] A3} &3}
o} FEAHo)d &yt vkl BarEo] Qlri29].
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Allium cepa peel

Extract with 50 % ethanol, for 7 days, at room temperature

AN

‘ Aqueous fraction

.

‘ Ethyl acetate fraction | ‘ Aqueous fraction ‘

» | Aglycone fraction

Figure 1. Scheme for preparation of extract/fractions obtained from
Allium cepa peel.
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2.1. 7171 & Al

UV-visible spectrophotometeri= Varian (Australia)®] Cary 50, 23+
B8 of A3t Spectronic 20D+ Milton Roy Co. (USA) A&, &+
1k37]+= Berthold (Germany)2] 6-channel LB9505 LTS, pH metert=
Istek (Korea) Al35-2 AME-3IATE (+)- @-Tocopherol (1000 TU vitamin
E/g), L-ascorbic acid, ethylenediaminetetraacetic acid (EDTA), luminol,
heparin, S7#12 AR rose-bengal, free radical 2~ 8ol AFE-3H
1,1-diphenyl-2- picrylhydrazyl (DPPH) radical<> Sigma Chemical Co.
(USA)°IA 7-9d3te] AHg-3k3iTh 7€} FeCls + 6HO+= Junsei Chemical
Co. (Japan) A%<, H,0,+ Dae Jung Chemical & Metals (Korea) A
F& AHEITE eReg9 Az AHEE NaHPO; + 12H,0, NaHhPO,
* 2H;0, NaCl, “72] 1 trizma base, HCI, °|&F2{(EtOH), WIE-&(MeOH),
ethyl acetate (EtOAc) & 2% §ulle Ald 55 Aloks AHE-SISIT
7142 A% N-succinyl-(Ala)s-p-nitroanilide, &4 %F A% elastase
(0.35 mg protein/mL, 7.8 units/mg protein)+= Sigma Chemical Co.
(USA)ellA F-§)ste] ARg-sRSit Bt QIAIANES flske] CK elec-
tronic (Germany)A|35%] Tewameter (TM210)E AME-3IACE A&l A}
B8t oF HAA cepa peel) 71 FFAEAI A )5k
AHE-8F3 T
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o] Agof ARSI St ofdolAEHoE 23] A= Ak T
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Aurr o7 ofdolMEo|E #32 2 ZEfR o= wigA] &

B2 =/do] 7"%1 I FF7F GolshA] Egh Wi, Ak rkeiaE o

2 aglycone &2 u§- L= AZuke] gk -Erl/]-‘*ol dsEte] olF

Aol 582 HHo2 Al ARsIgith e WS oldobAlH

oI5 2 el 10 mLe] 5% HiSOs -50% oPAIE e 9,

4 h st T 7}058}“”‘*1 &7 - WAk AL Bl s

KOH g-elo2 T3AZ1 5, odopAlHolE 25 o o]& 7]
- E50r] Aol A}%“}%ii}.

2.3, YuPHE FESQ| ¥ 2d FH

23.1. AEDF

B A AHE dFE oA=FY AR Propionibacterium
acnes (P. acnes) ATCC69199} BI5-1%1 Pityrosporum ovale (P. ovale)
ATCC12078, 27173 1% 3 o521 Staphylococcus aureus (S. aur-
eus) ATCC6538, Escherichia coli (E. coli) ATCC23736%= 3+= 1| 8&
HEAE oA ek Wol ARSI

232, #iX & HHZA

P. acnes®] ¥|oF ¥lA]:= Reinforced clostridial (RC) HI*](Merck,
Germany)E A3 ™ P. acnest= 4 CollA ®ashaA] A3 72 h
el Bd3} A1zl o, 75 aeF viX] o] HFE3$t 2 anaerobic jarolA]
Gaspack system (Merck Anaerocult® Gaspack system, Germany)= ©]
|3te] "E-3te] 37 CollA] 72 h &< 717 wiekeidlth 57174 +
21 S aureus®t E. coli Mueller-Hinton i =](Merck, Germany)&
AREERl o & HESH 37 C incubatorell A 24 h Bl FsFHA]
AFEBIATE TSt P, ovalet= Pityrosporum HA|(Malt extract agar : 6%,
ox-bile : 2%, tween 40 : 1%, glycerol mono-oleate : 0.25%)5 A5}
Qom & HES 7 30 CollA 24 h 53F viekste] ARE-sIGiTh

23.3. E|2H S E(Minimum Inhibitory Concentration: MIC)

220 AP EMIC)E @A) SIS o] &3fe] Tt Po] &
Al &, Z472ke] #3EES 2 mLA 338 ] 20 mLE petri
dishell —zr?Jo}M AR B3 uiA] flel 0.1 mL HF3HTk P
acnest™ 37 °C°ﬂ*1 72 h 3o, S. aureus$} E. colix=37 CollA 24 h
Lo, P. ovalei= 30 ColA] 48 h Fof Stz #AZ5I5S uf, 24z}
o] #=0] SAHA ¢ FEE MICE A48t

2.4, YuPAE FEEO| sHElEN X
2.4.1. DPPHHE O| &8t Free Radical &7{&HY

DPPHHS Wjgh&ell 4314171 0.2 mM DPPH £ | mLof oflgh&2}
FEES 474 1 mLA 7K o A20lA 10 min % WA &
spectrophotometer @ 517 nmollX S3EE S50 0 A
DPPHO| FE7} 50% #AE+d HQd A|ge

scavenging activity, FSCsp, ug/mL)ZA] %713tk

&5 (free radical

2.42. Luminol 21 S 0|23t Fe’'-EDTA/H,0, A0 U0IA 24
Ad AHEY(EEUELS)
FEAEFs luminol©o] ROSOl| €3] Akste]o] vt WS 5)s)
W72 ES] S50l WA gehiy S48 Ko SR
178 mLE ¥ F5ES FEEE Yt 997]d 2.5 mM EDTA
40 pL % 5 mM FeCl; - 6H,0 10 pLE 7}8F ¥ 35 mM luminol

35kt Ml 223 H2 %, 2011

il

80 pLE €l Alo] AUt} olojA] 83719 cell holderell FEE
Y5 min B¢ 2 A7 F 150 mM H:0; 40 pLE Y3 3jshik
£ 25 min Bt ST sEEg719 6702 A Ay Hell 1
ate] Ad 1k ztol7t A YIRS Stk @Ak 2AEA 9
71 slehaEte] A7)7) 50% 7HawlEdl ek Al F(reactive
oxygen species scavenging activity, OSCso, ug/mL)ZA] %7]8}31t)
2.5. Photohemolysis = O|ET MEZES S} EX
Al A2 gako 7 FAdakko| o8t Al Eukaa) 4
Abseol] 28k MESAF el A3kl Ao HJ—c]_ ] A] 6\31:“5
o] MAES o= dakael st A )el

s 54 2 Qo

)
E a2

251 HET HEY M=z

AT A7 A dURFE Atk A8 ZA] heparin©]
A7t AlE ] ¥ % 3000 rpm O E 5 min F<¢F FAEE] 5k
ATl S welsha, 28st 489+ 0.9% saline phosphate
buffer® AJ#]3}o] %ﬁv’i"ﬂg o] My Z2 A AT BE
AFE AE 51 ool a3t

2.5.2. Photohemolysis #1= 0|&%t MEZESFU}

AYT dg 3.5 mLell FEES F% 50 LA H7bskich
Aol A] 30 min F<F pre-incubation A1 ¥ F5A| rose-bengal
(10.0 pM) 0.5 mLE 7}3}al 15 min 59+ F2A} 3hdvh Fa-doj
Q3 FAR= WHEE A 3 50 cm x 20 cm x 25 cm 17]9]
AL Qe 20 W H3F5E FAEHY, FF G OZHE 5 om Aol
AT fErfo] d?l doldA AFHS FFsd Fo] HES
HHoﬂg} 15 min % o} }_/\]_ o]—?,i\:]', 1]—1/\]_7]_ -‘lEl\‘/_} ke o]—}ﬂ}_O_
(post-incubation) Al7tel] WHE AEFe] B HYEE 15 min (HHOE
700 nmollA] 33 E(transmittance, %)ZHF-E] T3FSIC) o] oA
AT dgHe] FFLE T AT S % nlEsty] o
ol Futgd FEE] FEYe vAe avE FEEENTE 7
7 Atk A= AE79 50%7F §HH = AL s UERASITE

tiZ T (control) 75°] 30.27 minS.ZE 2AHEY] + 0.37 min |
2 RE AT AdelA Addo] kst EFT

2.6. Tyrosinase AXoiEM FH

Wahd2 L-tyrosines 7] A% 3197 tyrosinase”} 73
sto] A= 7] Wl tyrosinased] BAdS A3t 5E
o} AFHPHL2 potassium phosphate buffer (pH 6.8) 0.1 Mol L-ty-
rosine (0.3 mg/mL)S €327 &9 1.9 mLo| F%& 0.1 mL¥} ty-
rosinase (1250 units/mL) 0.1 mLE 713t & 37 CoflA] 10 min 5<%t
2 HiAIZITE 10 min F WHSEHES I8 T30l Yol veS
FAA7]3L, 475 nmoA FFEE S Tyrosinase A3 32
tyrosinase 2] S 50% 7HAaAl7l=d] F Q3 A 52] 5% (inhibition
concentration, ICso, pg/mL)® %713}tk
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2.7. Elastase AoHEY 58

953}, 53] FEAA o] T8 9SS = matrix metal-
loproteinases (MMPs) & 3 elastased] &A e 58 v
2ol Z4skTh 0.13 M (pH 8.0) Tris-Cl bufferoll N-succinyl-

(Ala)s-p-nitroanilide 1.0 mM& &3l|A1Z1 &4 1.9 mLel FZ& 0.1
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Table 1. Formulation of Cream Containing EtOAc Fraction of Allium
cepa Peel Extract

Commercial name Content (%)

Distilled water Up to 100
Glycerine 7.0
1,3-Butylene glycol 5.0
Xanthan gum (Keltrol-F) 0.1
TEA 0.2
Methyl paraben 0.1
Ceto-stearyl alcohol (Lanette-0) 2.0
Stearic acid 1.0
Glyceryl stearate / PEG-100 stearate (Alracel #165) 1.5
Bees wax 1.0
Glyceryl monostearate (GMS-205) 1.0
Squalane (Pripure R 3759) 8.0
Caprylic capric triglyceride 5.0
Paraffin wax 2.5
Dimethicone (Si-200 / 100 CS) 0.3
Allium cepa peel extract (EtOAc fraction) 0.25

= H7Fsle] 25 CollA] 10 min F<F pre-incubation A]Z1T} 10 min
T elastase 292 100 puL H71skar, thA] 25 CollAl 10 min 32t
post-incubation ¥+ | 410 nmel|X] 455 Z4F3ITh Elastase 3]
AL elastased] TS 50% HAEHEH QI AR %
(inhibition concentration, ICsp, ug/mL)ZA] E7]3FAt}

2.8. UHAIE

2.8.1. upgd -’?‘-%% ge 3Ee M=

QUA R ’\]”9“%]
ool ol E 3 /‘]'*"“01'01‘:]' Ag o] AR T2 Table 19
S ARt xiuo}f}iﬂ}. kw7 A FEE-S EtOH : 1,3-butylene
glycol (1,3-BG) = 1 : 4 ¥]&2] £ 10%7} E|%=F stock solution
fS wEa ﬂmoﬂb o] stock solution®] 0.1%7} QE% 7¥stel &
F A FEERIE T 7190 025% e AHS Al
o] & *(experimental) .2 AFE-3F3AT). thZEH(placebo)> a2

FZE Qlo] - EtOH : 1,3-BG =1 : 4 H]EQl §45 0.1% 3
e Aoz Sk
282 IOE ZAHRI £82 &M =3
= E .

FIEE FE2E F cdoMEo|E 8-S xgeto] Alzd A9
"5 AES fI8te] 20te] IAIEA} 14788 A3kl Frke AAE
Atk 7= Tewameter (TM210)E ©l8-8t] 43y 2 A=
(transepidermal waterloss, TEWL)S 5733}5t}

AlE A& 30 min ARE F285271(20~22 T, 40~60%)2] A
wellAl ti7skar A @A ZAA 7o A AR S A stod]
SAAZAT FPA FE2E T Y dxas 223 A9

Y AR o7 SAF

IR P R FS S8 B AFef| T
3k 3 60 min A2 2 £ 180 min <9+ ST

9 Fhesh Gl P AP 181

Table 2. Minimum Inhibitory Concentrations (MIC. w/v%) of 50%
Ethanol Extract and Ethyl Acetate Fraction from A. cepa Peel Against
Various Bacteria

-
P. ovale 0.50 0.25 0.13

P. acnes 0.50 0.25 0.25

S. aureus 0.03 0.06 0.25

E. coli 0.50 0.25 0.13

2.9. SHXzZ

TE gL 33] WS BAIEAE 5% Fo=olA] Student’s

t-testS 3sFAC)

3.1. YuPAE(A. cepa Peel) FTEE2| 58
Az kvl AA 100 g2 50% &S 3 Lol dFY Eok AFA]

o3} - 7Hdete] B E

, OEolAElo]|E F32 50% oeh&=Z F=3 51
HISA 548 AAS 5 cEolHo|E #E8& FE3ko] 24t -
St A F5E0] 244%0]50t) oldoMHOIE & Akr
AlA T AAST D2 aglycone =32 552 1.26%°]3)

. ootAHo|E 282 T2 ZekR wo]|E w7}t wo] S
o] St} o5 FIPA FEES ol5S E AR o] gs]
AL FEES BTtk B AT elME 50% oes FEE, of

H
=22 E, aglycone 85 Aol ARSI

A3t ojul F5E2 8.26%°]%1°.
12} n-312ko

o

MLooff RO Y

S

o

3.2, YupdE FEE| ey 53

I 5 A2 P, ovale, P. acnes, S. aureus X E. coliol] T3t oF
AA FEE FHEAL Table 28 2tk 50% olghe FE559]
T ROE oEotAEo]E EF(MIC : 0.25%)°14 Kot =&
& YerSith ol& sl A AR ARS-SEL 31E methyl
paraben (MP, MIC : 0.25%)%} H]3lls o vlsseh e )& el
We & 5 Qlrh FAMEEANTRL S aureus©l] U3 FIEA FF
5o IR ul¢- 2 Zog Yehdth 50% ok FEE9
MICE 0.03%, ol2obrlElo]E 282 0.06%= UEFTE o] MP
(MIC : 0.25%)%} vl walsls o, SPUEZEAdtol thafjr] Sk 84
o] Mg F& HolFa glom, g FEEo] STl
Fadt 2A 9 s el S8 7FsAol o= AlATh dA
AHEEL Sk A B} B0 02-04% Yol S

) Wel A ARg-8tar Qe As Atshd a4 F8=S vl uF]
‘5%% FrolE HA WEA, FHFARA AFo] FHE] 7k

MOQL‘AIL

3.3. QuPAE FEE2| EMEEY

3.3.1. DPPH ®& O|8%l Free Radical 47{1&y

Fad FEE 2 3ol Uit free radical 2AE 57
Figure 2° YERNSIT). Free radical 2&/J(FSCso), FuMd 2]
50% olghe: FE2-2 16.09 pg/mL, oA E 52 7.57 ug/ml,
aglycone &2 5.05 ugmLE YERGT o= HwEHR AM-SH
(+)- a-tocopherol HUHE U] & 2f)Z LAGA 0] 55 HolEr)

A=
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Figure 2. Free radical scavenging activities of extract/fractions of
Allium cepa peel and (+)- @-tocopherol.

2.56 A
P:.‘ 1.28
2 J
s = 0.64
© £
o = 0.32 4
£ D
o
S 3 0.16
U
T v 0.08 o
2 2
w 0.04 -
(@]
-4
0-02 | .
0.01 ~ T T
50 % EtOH EtOAc Aglycon L-Ascorbicacid
extract fraction fraction

Figure 3. Reactive oxygen species scavenging activities of Allium cepa
peel extracts and L-ascorbic acid in Fe’*-EDTA/H,0; system by
luminol-dependent chemiluminescence assay.

o

| &3t Fe

3.3.2. Luminol &2tHe > _EDTA/H0, A0 A0{A &Y

S A BE(EEMELS)

Luminol<= ROS®l| 2J&l| AtslE]o] & 4| ofn| iz &4to]
& k3420 ~450 nm)S 3= A o2 &elA SITk. Luminol
0183t Fe’-EDTA/H,0, 7l A% ROS 47 Bl Fubp
FEEo] sfehdgS TAAFE Figure 3014 & 5 STk
2N (FEA3Es, 0SCso) FoHAA 50% ole-s FEE0] 0.09
ug/mL, oEolAE|o]E #Eo] 0.05 pg/mL, aglycone +E°] 0.03
pg/mLE YERgTE wheba FEa ﬂ%% aglycone i+, o|dotAlE]
olE B3 d 50% FEE XF v|uwEARE ARE-3l L-ascorbic acid
(1.50 pg/mL)HCte vje- & EOH%IE}

3.4. '0,22 SEE ARKETO| mimlof ChEt MZESEM

A0 i3t 252 AER S AL rose-bengal A 3ol
H /\]_al— 1 ﬁlﬁ fﬂl_z_]'—oﬂoﬂ 15 min Eo]. %—_7]\_/\]_ = 02 ?4 Dil/\‘]}\]—/\.J_
O% =¥ A FEHEE S ARt et SAFeE -
siink tizte] A AdT- A7 50% T E= Al ARk
(z50)& °F 3027 + 037 minO.% Uk}, sbad 3250 43
A 2 S7st A7E Table 3 2 Figure 40 VYERSITE A&
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Table 3. The Protective Effect of Allium cepa Peel Extract/Fractions
on the Rose-bengal Sensitized Photohemolysis of Human Erythrocytes

T 5o (Half time of hemolysis®)

Concentration

(ng/mL) 1 5 10 25
Extract/fractions
53.9 115.7 189.2 229.1
0,
50% Ethanol extract Lol L 09 L 63 L3
. 72.5 100.5 158.1 328.0
Ethyl acetate fraction L 07 195 125 1ol
Aclveone fraction 56.0 102.1 220.7 480.3
gy £22  +£28 +75 £02
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Figure 4. The protective effect of extract/fractions from Allium cepa
peel and (+)- @-tocopherol at 10 pg/mL on the rose-bengal sensitized
photohemolysis of human erythrocytes, Relative protective effect =
sample 7 so/control 7 5.
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3.5. Tyrosinase Xoff &4
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Figure S. The inhibitory effect of extract/fractions from Allium cepa
peel and reference on tyrosinase.
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Figure 6. The inhibitory effect of extract/fractions from of Allium cepa
peel and reference on elastase.

3.6. Elastase X{oll &M
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Figure 7. Representation of TEWL by Tewameter (TM 300) measure-
ment. The zero is before use and at intervals of 60 min was measured
after use of cream containing the ethyl acetate fraction of Allium cepa
peel extract. (0 = before application)
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