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Abstract: In this study, the domestic onion skin has been
used to investigate the anti-wrinkle effect of the ethanolic
extract. The onion skin has been known to contain a large
amount of antioxidant including quercetin. Solvent extraction
by 80% ethanol was carried out of the onion skin. The high
amount of quercetin have been identified using HPLC as a
bioactive compound. The extraction yield of the quercetin
increased according to temperature up to 80°C. Two different
antioxidant assays (DPPH and ABTS) were performed to
determine the free-radical scavenging activity of onion skin
extracts. The antioxidant activities (ECs, of DPPH) of the
vitamin C and the onion extracts were 2.2 and 5.09 pg/mL,
respectively. The results of ABTS tests were 2.33 (of vitamin
C) and 2.40 pg/mL (of the onion extracts), respectively. In a
clinical study, a panel of 10 female volunteers between the
ages of 30 and 40 (mean age: 42 years) was given a mask
pack containing 1% of this extracts for 4 weeks. It was shown
that a highly significant reduction in the deep and moderate
wrinkled was obtained with those treated with this onion
extracts as compared to the control group. The reduction in
deep wrinkles increased with time. Eye wrinkle were reduced
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statistically significant (p<0.05). The application of the proper
topical cream and mask pack containing onion skin extracts
has therefore shown to be effective enhancing anti-wrinkle
activities.
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AE-2 flavonoid, phenolic acid, cepanes, thiosulfinates %
anthocyanins 2 ©]F0]#] glom, E3] 7&K o] A3}
4.2 UEP = flavonoid ¥ 5] o) T} 3ol o &

7 3rg-E o] 9t} [5]. A 27FA] & A oFuto] flavonoids 3¢
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quercetin< quercetin 4'-glucoside, quercetin 4',7-diglycoside,
quercetin 3,7-diglycoside, quercetin 3,4'-diglycoside, quercetin
aglycone, isorhamnetin monoglycoside, kaempferol monogly-
coside 0] 1o, o] Z 80% ©]Aro] quercetin diglycoside,
quercetin monoglycoside, quercetin aglycone .2 LA] & o]
A= Aoz BIFEAC [6]. Yut= flavonol - quercetin®]
grFol 7H &2l quercetin® Gt A FE Hr) oFupy
Aol ol o & Ao wuE T

T3e] 288 A|E wtabg o 2aE J sk Ae A @
Ao g A oA &4 A4S (reactive nitrogen species,
RNS), &4 AF4F (reactive oxygen species, ROS)T} & &
2o A o 7 HE dkAIGkT), EA] A4 (oxygen free radical)
= BEeh bl th2 BebgR AEjo] i Ahaz )
AF8}2 (hydrogenperoxide, H,0,),310] =2 A] 2] ZF (hyd-
roxylradical, OH), 473 2A}o| = (superoxide, O,), 453} At
2 (singlet oxygen, '0,) S0] 9lom, & H o A= A A
E1}o] vh-3-0 & 82| % peroxy radical (ROO), alkoxyl radical
(RO), hydroperoxide (ROOH) ¥ hypochlorous acid (HOCI) 5
& ek} 8], T Ak s A4l vl 2 ¢, shete, -
E| 2 5ol sl Abe & Soll A 1 AARE At BE AF
3HaHg-& U oA Aluf, DNA 59 |24 & E4A17
Al of g ofu]leibg AFSHA| A T A O] 7] 55 A 5HA] 7|,
Fol AbshEe 52 doA FARolY oY) A8, B 2
At o BEFo) A o] He Aoz g A o [9].

o|e} 22 FAAE AA B AATHE A7t =T
AFSHA| S 2851 ThofRl n|-8A1E 2 AfEo] 7hsshe, A
o SPAE A2 A FuF 559 superoxide anion radical
O 2AZAY 3} -2 FAESE A to] gt dF-Eo] Halk
Aot AA g d FEET o135 Aol det A
= 79 gle Aot [10]. whebA &2 Ao A= SHdE ¢
BE2A AR 7hee g FEE0 dtske S gels)
AL A FEES o 83k vk Wt 2E27} (replica)
£ o]§ste] 1o =& WA aE YA st

A} ek,

2R 23y

2. 482 4 &

211 oS

2 Aol AR b= A Tkl A 20110d of] YAk
Ae Asto] Abgstalon, b ds Al Askal g
A Qo] e EeES AAT T 85 = A Asto] A
2ol A 24A17F A & & ARSI Mmool 25k A
A4 & Haster] 9fste] A Ax Al LEoA
AzE Yool on, F20) AT o 24 =7 ob-2 el
oA ojZtAJof ol &S Yot & == A
A AzE a7 A 50 g 80% ethanol 5 Loj] &% 40°C,
60°C, 80°Ce] ¥zt 0] 120 ¢ F+&3t%l o, 7t 33]

Table 1. HPLC conditions for quercetin analysis

Items Conditions
Instrument HPLC (SHIMADZU, Japan)
Xbridge™COSMOSILC18-MS-II,
Column
250 mm x 4.6 mm
Detector UV-Vis Spectrophotometer
(A) 1.0% Phosphoric acid (B) Acetonitrile, 2%
Mobile phase  (B) at time 0 min and linear gradient to 15%
(B) at time 15 min
Flow rate 1.0 mL/min
Column temp. 50°C
Injection olume SuL

¥ vhE st 25F 5 344 547 Rotavapor
R II, BUCHI, SWITZERLAND)Z %&23}0] 4°Co]| 2 7h5}0]
AR ASSAT 28T 229 49 A A2H G
A 50 g& 80% ethanol 5 Lo 2-23}7] (SONIMEDDE A&
sfo] 12087F 80°Col 4] F&3hgon, 7t 35 Wk A9

sheiet.

2.2. Quercetin §F £4]
oA 220 3450l 9t querceting] FFL T4
oA A& ulE T2 7] (high performance liquid chromatography,
HPLCO)E AH-8ho] #4511 0 m, HPLCE] &4 272 Table
13} 2t} Quercetin®]] tgF 5% (Sigma, USA)S &=
2 275k ] 3L 24 5}0] £0] 12 querceting] ¥ 3}o]
#5 Beksigon, HPLC MAZLE Folo] E22HL 7
SHaL, o] o] g 5ho] 52 9| quercetin TS B39+,
BE AFL 35 o4 vh AL, B BEAA
A%k 3 1 23S v wage

i

23. ¥4 259 FAS A
2.3.1. DPPH radical 275 =73
Z} A &2] DPPH (2,2-diphenyl-1-picrylhydrazyl, Sigma, USA)
radicalof th3k &AABIE ZAFTH 95% o Eh-Eof &3
Al71 0.1 mM DPPH 1.5 mL9} Z}7te] =&5E 1.5mLE vor-
texZ 23}5lo] 308 FoF 9Faof B3k th-& UV-Visible
spectrophotometer (SCINCO, Seoul, Korea)E Al-&35}o] 517
nmoll A £ 2 25319t

=59 DPPHO|| T3t 2275 (ECs) §ivh& AHE-SE
20| SFEE 50% A7 =t Bod == UEy
Row, QAR HuF 93t 22 HAFASHA
ascorbic acid (Sigma, USA)2} gallic acid (Sigma, USA)E A}
g

2.3.2. ABTS radical 2755 &3

ABTS (2,2"-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid))
scavenging activity~= 550 &-3}3F ABTS 7.0 mMoj| $&
Zrof £3)3} potassium persulfate 2.45 mM-E 1:12 Y11 12~
16A17F =QF Ao HFx]8}al radical stock solutionS 730
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Y=g 2459t
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& A9 w RS2 30~40t] o] 2= FAloff 73}
€ o o2 A7 Eol A HA b= 10 & o= 3)
Rem, ARl Fojstr] A A7hE M E 2B AT
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AR W7 Yol 5 A 7159 s A
St A w R 32 A2 & A A sk

25 shaad SRES A2

JHUASS FU B AL WETA 2] &
Qlofl o7t MstE #4281 & 4= Q1= Wash-off type| o
Asteich. ol o] €= 1000 mLol £hwlef gl
2 Table 20} om] H7H2 A FEEL 1% Ho0
W, A 222 1630 520E 24827] (Combi-
514R, Hanil, Korea)Z ©]-83l (3000 rpm, 30 min) 452
2oto] AHEaFST) Ul A3 9] 2] 2k AFES 65°CR 0]
A= 3 o 50°CE 43 & polyquarterE 4o HEE
S7HA171t}. Blender2 BHA| 21 A= S A Ao o
S Aloe vera gel2 Blender2 E0jA4] 42 & H|EWl EQ}
olive oil & ¥ 1 1R 9O 2 essential 0ilS 0] A o] o

TS 5ol YL A dstA 4ol AlzskAtt.
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2.6.1. Replica A3}

F5Y AFA B7HE 5] flste] 59 A& A8t
o] UehY BEA8) == #FA] 2] Visiometer SV600 (Courage &
Khazaka, Germany)& AF8-5to] £59] RS £ replicas

Table 2. Compositions of mask pack material

Ingredients

(&)

Ingredients

Purified water & Rose water 900
.. Natural glycerin 10
Lipid layer Aloe Vera Gel 50
Grapefruits seed extract (GSE) 5
Viscosi
. 1s'c051ty Polyquarter 10
increasing agents
. Vitamin E 20
Qily phase Olive Liquid 20
Onion ski
mon’ skin 100
(control Purified water)
Additives Lipidure 10
Hyaluronic acid 20

essential oil 50 drops

AL BTN A SHoR 350 9
ATt Replica A| 22 Al 2] &

o) C <o A>2 1:19] B &2

7 E7} A7) A SEE 10~15% =
wFEol A §olo] YRS 2R elo] 2ol F 2 AT 4
A EAE replicas A|2F6FI T Replicas F 243 -2 PCO|
WA= video digitalization unit®} graphic cardof 2|3 t] A&
HEZ A E o B3k "2 256 gray value (0 = black, 256
= white) ¥ 9] )2 )3} Flo] Folo} 20| uke} Lpeht
= gray valueo] &J3fj o u |7} YA, AZE Qo= FF
o] 7012 20-30 um ¥ 9] Wol ] A4kstelc.

2 = ot

26.2. B4 &g HH7E 5]
SHAgo A el 8, 4 Be 4P o r AYsH =H
AZA7] 2450] RI-RSZ AAbE Qlch 1} 424], Circle
lineS o]-§-5}of RI-R5FES w45k F252] W3S v| s}
90,5, R1-RS 47 o] ©]u] = T3} 2.

R1: Skin roughness <Z|tf} %4 3] A =>

F89 ZUEA M1 250 LAEet HAFEY =
SECERREEE LEES

R2: Maximum roughness <Z| tf] 3] A =>

FEE ThR Bastel 429 RIS Po 5 2eH F8
oA 7HE =& ol

R3: Average roughness <Z|t] Z 4 3 A = O] W ox}>

M Fod WeR AET 2US AT 279 2
Baksto] Qo] Zhzte] RIgte] Watalol .

R4: Smoothness depth <3§ ++ H &3>

229 ZviEe] FAAL 21 10 vt WA Pl
ol THACE o] I S A=t

R5: Arithmetic average roughness <At 219 o A& 7]>

F5Y 7M=& Holl HPAE oL 1 of WS
FFHMOR o] £ o2 28 2ol o) BRakg Ak
bom, w120 Fe FE0) §eeE 1 g
HolAltt.

ol

flo

2.6.3. A2 H4]

VisiometerE 0]-&3F =7 2| 2] R1, R2, R3, R4, R57}Fo] ojj st
2Tt AR, o 7H] AR A F- AL of ol o
3| A= SPSS 3 = 13 (Statistical Package for the Social Sci-
ence)?] unpaired t-test -2 0]-&5}Fo] A5} o} (p<0.05).

38349 uF
3.1. 3& RA 9 BE quercetin T=F 24

St o] e o] 9= querceting 251} w715 o]
85+ 80% ethanolof| A, 241 7F A 2|5} 0.0, A 2] A] &
£ W42 dho] 2Z4 quercetin®] F =& ] w5} G] o ot
A0 432 EY 250 =250 i3 HPLCE ©]8-5t
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Fig. 1. HPLC analysis of standard solution by quercetin, for hydro-
thermal method.

Fig. 2. Temperature effect on quercetin extraction by the hydro-
thermal method through HPLC analysis. A is extracted by 40°C. B
is extracted by 60°C. C is extracted by 80°C.

& quercetin ?‘é!'%h% HA35)19 01, quercetin standard A] 2F-&
Agstel BF 550 /1ZS Fig. 13} o] EAsHe
40°C, 60°C, 80°C &%= 2704 =332 1, 80°C o]/
ZEof A= ofeE 9] FiHo] At 5 2o AT
A °}°”‘/} 4= 3= o A, Fig. 29} 3049} o] 2=
7F =& 2945 quercetino] Fo] A Ugtth. 40°C,
60°C, 80°C01] A Z+Z} quercetin EFo] HA4A O 2583~
28.37 mg/L, 30.46~36.83 mg/L, 71.96~77.92 mg/LE &4 =}
o} 229 FEH O querceting =53+ 2 3} Fig. 33} 29|
40°C, 60°C, 80°Col| A Z+z} 46.66~48.81 mg/L, 59.93~64.05
mg/L 103.30~108.80 mg/L 2] quercetine 22135} t}. Fig. 4
& W quercetin F& S YEbH A2tz 230t
%«l 3%, @4 =3 vlasto] =7} wobgof whet
quercetino] FHeFo] ol 7.om, B 2au R gL o
9] quercetin®] F %E]‘}ig o] ZolEjrt =& % 80°C &
AolH = 250 FZ0] Bt 100 mg/LE 7P H2 o]
o] oFh 3] quercetings 3 5}t] Aot £EE B

EFE|9I). o] 22 ATH: 100 g8 3 A AL 233) 34
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Fig. 3. Yield of quercetin extraction by the hydrothermal method
with different temperature.
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Fig. 4. Yield of quercetin extraction by the hydrothermal and ultra-
sonic method with different temperature.
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o eh&S ARERE A2 & Al Afolzt 9lony, 0.3
80°CAA 71 2 we) Bela ) Fepriol= 7} > o - Orion sin(sonicaton
E] ot 73]4_]——‘5_ HH_‘,)_ -‘l?r/\]—fS_ JFS L}-E]—LHJ_ C}j\l:]— [13]. T —m— Onion skin (hot-water)
e 028
-
3.2. Gt 289 43 €4 37t 2 om
3.2.1. DPPH radical £7% &% &3 e -
wjie] wsjabg e Skl e A4z sk, el
A5}, DNA AFg), wlaby A, Atz 2 o] v A 59 zakst @ o
CH14]. 2 AR A= A Farst 2 2A s Adel ol T,
A 2| BHES WG] Aot o 23
=53} Oo“éq}_v—}{ H]EFTIC, garlic acid ] DPPH radical 4 e 2 4 e s 1 12 M

As& HlaL gelseit. el CO =5 2.5~12.5 ug/mL
H 9]of| A DPPH radical &4 -5 21514 o, 1 A7} vita-
min C&] ECs4k2 2.2 ug/mLO & YEFsHT) (data not shown).
Fig. 59| 4] DPPH radical 2~7]-5¢f t| 3} ECsy3k-2 garlic acid,
FAE 22035, el teiA 2442} 0.625 pg/ml,
5.09 pg/mL, 10.67 pg/mL= el DPPH radical 4~7%
7} A= garlic acid7} a4 2] 22wt &R} 8o A=
Fojgton, Fub A AFER o A urH 20} A=
0 502 thehylr. of 2 A3 AT red onion
peel i%%% garlic acid & A | 2#o2 AFs At
ChE o A} S LR AR 2 AR o] A ALg
P 25T 2EEL WTA £ oze] WAbe Y
2 2l 4 99l 6]

= =

s f 1oo

_I

3.2.2. ABTS radical 275 &3 5;4

BALS) F7F v © 2 4 ABTS+= 24 Al B9} AA] A
s26] mdical 47] T 5 54 z & 9lof A8 Weit
dote AL 7R 21 Q). ko] 24 radical?l ABTS+4 7
Iﬂ—k] 0 EH_Y;-_XJ 6LA}§]_ E‘;O H]E]—?_] CE_ o]:/H EHZ.?.OE
*}36}01 a7 Bde skl on], 49 A= Fig 59 W
E}IHO*E} HI e Co] EC53k< 2.33 mg/mL, oFu}7 2 d4
2t sz v & A
CY] Hitstsht 24 o &7

E-22.05 mg/mLo| gl o,
ok 4 2220 viamin
=459}

T2 A Q2702 garlic acidE ARE-5Fo] Futg A
S} %%gﬂr ODJ-OP z2 u} FZ& 59 ABTS radlcal *7%?
0%

r H«

A z%— %% et 293 £28 471 BCath
Sug/mL, ~2.4 ug/mL, ~15.3 mg/mL o = 3HolE %]
o S Gitaksol Fol g d ouish] v
=5of 3HAlSS0] Ok_L}OP Zom) =
oF 4= 9low, o] & Ayt ofulA A
wt FEEET 2 et 2 S HAd o
TS HAG[17].
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Fig. 5. DPPH radical scavenging activity of galic acid and onion
skin extracts (hot-water extraction and ultrasonication).

0s

—8— Galicacid
—7— Onion skin
—— Onion fruit

o
@

Absorbance (730 nm)

0.0

0 2 . e s 0 12 14
Concentration (mg/mL)

Fig. 6. ABTS radical scavenging activity of garlic acid, onion skin,
and onion fruit extracts with different concentrations.

4 weeks after the treatment (left eye)
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Fig. 7. Comparison of the volunteer's left eye area before and after
the treatment of the formula containing onion skin extracts. The
difference values of wrinkle index (AR1~ARS5) after 4 weeks were
described.
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Table 3. Results of wrinkle index (AR1~ARSY) for left eye rims with silicon replica containing onion-skin extracts during 4 weeks

Without sample With sample t p

ow 4W ow 4w ow 4W ow 4W
R1 0.31+0.13 0.22+0.13 0.27+0.09 0.16+0.06 -0.78 -0.97 0.480 0.385
R2 0.21+0.09 0.194+0.13 0.19+0.06 0.11£0.05 -0.41 -1.10 0.700 0.333
R3 0.12+0.06 0.09+0.06 0.124+0.03 0.08+0.03 -0.17 -0.53 0.871 0.627
R4 0.13+0.07 0.14+0.20 0.11£0.05 0.060.02 -0.70 -0.83 0.522 0.452
RS 0.05+0.03 0.03+0.01 0.05+0.02 0.02+0.01 -0.61 -0.53 0.572 0.608

*p<0.05, n=5.

Table 4. Results of wrinkle index (AR1~ARSY) for right eye rims with silicon replica without onion-skin extracts during 4 weeks

Without sample With sample t p
ow 4W ow 4W ow 4W ow 4W

R1 0.30+£0.12 0.28+0.02 0.20+0.07 0.15+0.08 -2.25 -4.00 0.087 0.016*

R2 0.25+0.10 0.21+0.04 0.15+0.05 0.1140.05 -2.62 -7.10 0.059 0.002*

R3 0.13+£0.06 0.14+0.03 0.1+£0.04 0.07+£0.04 -1.78 -5.37 0.150 0.006*

R4 0.07+0.05 0.10+0.03 0.07+0.03 0.06+0.03 -0.08 -1.31 0.943 0.259

R5 0.03+0.01 0.04+0.01 0.03+0.02 0.02+0.01 -0.77 -2.00 0.484 0.117
*p<0.05, n=5.
Shedth. 2 A ghol Ae4E FEAUFANE RS o o] i, AW Bt WS 0.08:0.0052 A F o]
ojatedl £5 54 208 2] Yot 4 A dix R w2 A AITE et R3gES AJE o] 0.08+
o AR k0] QB Tbol 0 2% frhe] MBkE BAR 0.3, TEo] 0.00:0.060.% AW FO] W ABkFE -0.04

A= Fig. 73+ 8 LERW Qi

3.24. Y& &7} 529 A & 7] (Roughness) ¥} H|

A% =7 o5 23t ALY A AR 7] st
Fe ke A3 RigHe] WSl 454 Algto] 0.16+
0.06, ) Z7L0] 0.22+0.130. 2 A3 70| H Halzke .11
+0.0060] ST}, th 219) Bt HSHF2 -0.0940.023 2.2 A g
o] xRt A% A7 UebsE oo, Al ol A 5
5ol ehatE= AFS Btk RG-S tixto] 0.1940.13,
Aol 0.1140.05% 29 ot ¥k -0.02+0.009

4 weeks after the treatment (right eye)
0.04
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0.00 . i
g O

-0.02 4
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Fig. 8. Comparison of the volunteer's right eye area before and
after the treatment of the formula containing onion-skin extracts.
The difference values of wrinkle index (AR1~ARSY) after 4 weeks
were described.
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