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ABSTRACT

Protective effect of Yuzu oil on chemically damaged nail

Eun-Kyung Yu.
Advisor: Prof. Hyun-Jae Shin, Ph.D.

Department of Beauty & Cosmetology
Graduate School of Industry Technology

Convergence Chosun University University

The nail protects distal phalanx, finger tip and tissues from contusions. Recently, the
awareness of appearance is increased, and the interest in beauty is specialized in mod-
ern society. Nail surface is decorated with a variety of colors, glitters, patterns and tex-
tures using manicures that contained chemicals. The nail art is caused chemically
damaged. Therefore, to protect the nail, nail guard should have to used. In this study,
using Yuzu seed, a waste resource, extracts oil, and experiments were carried out the
effect of Yuzu seed oil as the nail guard. To measure antioxidant effects of the yuzu
seed oil, DPPH radical scavenging and lipid peroxidation were investigated. The anti-
oxidant activity of DPPH and lipid peroxidation were 4-42% and 10-35%, resperctively.
Eleven adults women was selected as experimental group. The group members applied
the yuzu seed oil as the nail guard everyday to damaged nail for one month. The mor-
phological changes of nail surface were monitored using scanning electron microscope
(SEM) and atomic force microscope (AFM). The results was that the roughness of nail
surface and damaged cuticel layer decreased, and the nail became more strengthening.
This work is considered that the yuzu seed oil is contained natural nail guard compo-

nents, and the yuzu seed is expected to be utilized in the nail market by utilizing
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A% A7 54 £ dg A

WY E4E i age vdel mmd s 2@ 200l A dodhel] ol =i
mE 109 JUE QBE 9AVE 1MOR, 0EE A&t sy, 9% o
AErhee o, 9% AT Mo sl EaE EEo Fusty wss

Y. sty oz E4E VY gHaFE

EFel A oR &S F49)7] st 199AE Tt

(1) £ 25, ) 5 Z74 A$7] (oldpolish remover), (3) % (shape) 771,
(4) 7TEIZ 2 7] (cuticle push back), (5) W3 (buffing) 371, (6) © (tip) =171, (7)
g A"str], @) g 271, 9) @elE FF (lightglue) HFE7], (10) Z& 390
(filler powden = E=F ¥&7], (11) W 7] (EH), (12) & =5 (gel glue) MIE
7], (13) =% =2tolo] (gluedryer) ¥l 7], (14) M3 (buffing) 3171, (15) FHU7],
(16) TEIF (cuticle) A 3t7], (17) &4 vr27], (18) A=UL AA, (19)rH*2l.

o HFAA 2d FE

w ATl AREEE FHFAAN = LFLE S8 dEAY A EEHAA A
3L =
[} —

hE T wAE fEANE BT Wol B2 Bo| 2-33] 7l%o] A A3l o]2A
S AASEAL 50T oA overnight A=A A ARS8} T
Ffrake] Sl #wol HAfad U #8439 A8 RS 2T oY
HES sraly] ste] 1ere] FeFAHS Eale] FHI 0AL HSae] o9l
5785 FANAT ARA e Ao 600 ke/er o2 AGEHe] 1A3HEL S
He ek, dfrA e e e dS $18ke] 600 mesh (23pm)E F5 70l
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B ARAA 0AS ATH 24 BA

D) H5AA 4 AAE =Y
T 2 g% chloroform-methanol 2 F%&-oJ3}3ste] 7Hehs=sk W2 <F 100 mgs
1A ZgF~Fol FHFa IN-KOH-ethanol £ 4 mLE &
7bA] nHEAI 7] TS 14% BF3-Methanol 5 mLE 7}3kc}. $h
W2 80Tl 7FE 3] methylesters} &}S1 o] gl NaCl ¥3-8&9 3mlE 7}
%

&tal, THA] hexane 1| mLE 7F8to] &5°] 42 5 Al@dael &A AASA &

Al

S BFHE 4 NaSOE 4ol 775 AASIAL 0.5 mLE vialdl AFH S F& GC
2 2 AT33]

2 ARAA 29 B =3

A HFAA 12}, 22 L AS 7t~ AZulE 183 (gas chromatography, GC)
S ARgste] AWl AR A4S Hdskelth Shimadzu  GC-17A(Shimadzu  co.,
Japan) 7]7]2 ¥4 A8 o BA 2HS SP ™.2560 capillary column (100
m length x 0.25 mm id. x 0.25 um film thickness)S AF-83}313L, oven temperaturei=
140C= 10 &7 X3t 7F 4C/min & 252932 240C 7F ¥ & 30mins<QtF #

A 3} t}. Detectori= flame ionization detectorE ©]-8-3}%1 ™, injection volume- 2

pL 2 injection 3}l injection port == 260TCoIH HE7] 2% 260C = FA|

sheiet.
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ol HFAA Ao FAtE &4

1) DPPH free radical scavenging activity

FAakne] ARe ABNE Mo dfAon cdojupstl AL Bt
SAZL FaAAE ARG WS Fo| YYEHE radicald] TIFOEM, 1 NS
FAANG. o2 AAE T UL B4l st o Ao FHF

FAAsAZE H=d ol ddEEs 54T 4 3= WY SR DPPH radical
[}

3
AAY] FWA ALHIL AT [34]. DPPHE Aol AAAE E4 WA gl

517 nmol A 5 A & spectrums 7HA|=d oA o] A UAE AT T
AR Fol A e} Qb-g-5lH hydrogen radical & WEO} phenoxy radicals AJAdSHAl E Tk
[35]. & A= Aikst &4 ST T d3EZQ] DPPHHSE 7t sampled]

radical 27 &E3E A A o) HFAA 124 23 2 oA AZ 200 LS
1 mM DPPH A|¢F 800 pLe} =3 l3ith 35S oA 15 ¥ st WA 3
A8t 517
sko] ALsES

o
il

=]
Tl I ¥ SCINCO UV-Vis spectrophotometer s-3100 (Seoul, Korea)=
nmol| Al 574 3F¢lth. DPPH gt Ze] AAGS ofdf WAAS A&
=3

(AO_Al)

A% (%) = 100 < a

A FRE AETY FYE

A AFAR 2 290 FFE
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2) Lipid peroxidation activity

Lipide AAE FA4ste 424 AA el Ta3 93 st} shA Al
o] thAabAgoll A WHAYSF= reactive oxygen species (ROS) 2

oxidations XA 7™ <¢F, Fr, A4 HaAAH A3 T3 22> Ao dQloEA
A dEst A7 A HAT [36]. FHZell= AETHA
g B AR A7 @A o] FojAAL ol d
ROS % free radical> #| 73} lipid peroxidationS A3}, 4 o= HEMY,
SR eols, EEdE, JFRE RO Fo] Y [37]. AdEd EFR-o= ¥
FYulEs o et oA tsEdE Fol ol g¥ar vk Al
+ lipidZA] cholesterol®] &4-3+ egg yolkE AF&3F5lar, dabslE4d FALL LS
o] &3}o] lipid peroxidation®] HE=E FA At} [38]. Free radicalol]l 2|3+ lipid per-
oxidation< 7N A|SA| (initiation), A 3}TA| (propagation) X F AT (termination)=
WSS B/ 4 Jrh A GAN A= WAIA (initiator)ol] 2]3}] free radicalo] A3
AE, ol EX3 AWy TE 9 AesAE&S Fato] AR oy wAd ¢
3} lipid radicalo] A AT AdpdAl A= lipid radicalo] A4S Ao lipid per-
oxyl radicals A/d3ataL, ol AFA7I7F oFgh allylic Aol Al A#REES HAA
1ty B33} X|Wo| A &= peroxyl radicaldll 23t allylic AF2]2] C-H bond7} &4
WO lipid hydroperoxide®} lipid radicalo] A1 ¥t} [39]. ¥Fg-o] HaF=EWHA lipid
radicalo] THA] A E B2 A REgo] WAIGTE whgo] A HA 4bst, #3l, &
& = glata

free radical-> lipid per-

S ES- o 2 Qlsle] Ttk 23k AbEo] AAE] Xtk F 72 peroxyl
radical®] TE3lW SHAS FHAE FAsto] WSl T =, radical?] FTE

ol ®g g Y 0T TAWALT Bt [40]

ole

Lipid rich media= Egg yolks AF&-3}3lth. Peroxidation®] initiator=+ 2, 2’-Azobis
dihydrochlorides A}2-3}$1th Samples methanolZ 343k F sample 0.1 mL2} 10%
(w/v) Egg yolk 0.5 mLE Z33tth o] &do] F/HF 04 mL, 0.07M 2, 2’-Azobis
dihydrochloride 0.05 mL, 20% acetic acid 1.5 mL, 0.8% (w/v) TBA in 1.1% (wW/v)
SDS 1.5 mLE Atelth2 e F 95TolA 60 mingt Whe & 202 A5E
t}. o] 5 mL butanol 7}k - 12,000 rpmo Al 10 min7t YA E 3 o A
NS AFHSH] UV-VIS spectroscopyll Al 532 nm 3pFo =2 FFE S43ch
Activityt™= oFgje} & Aoz ALt
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Absorbance of control — Absorbance of sample

X
Absorbance of control 100

Activity(%) =
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Initiation In-In > In" + In’

Inn+L-H ->In-H + L’

Propagatioin L'+0, —» L-00°
L-O0" +L-H— L-OOH+L’

Termination 2L-00" — [L-0O0-00-L]

Fig. 4. Lipid peroxidation =7 g
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v, EA4E vd e EHEY (SEM)
vdel 1 54 248 AAYAIE FARAAAW 7 (FE-SEM, Field Emission
Scanning Electron Microscope, Gemini 500, ZEISS, USA)S- ©]-8-3}o] A5t
A& o] FZ7] (lon Sputter, E-1300,Hitachi, Japan)Z W3 =35 10~50 nm= Y
sto] HAAEE AASEAAL, 15 kv 24 10008 = Fojste] FEjetA wskE

293k [41].
Al S48 Uy EHEA(AFM)
AfAd 299 AUAgel wE dde] wATE WatE RS 95

AFM(Atomic Force Microscope, XE-100, USA)E ©] &35}t 3702 A RE 24 &2

o= Fehxo uASY F48 AAE T [42].
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2. 43849 4 B

7F. =7 A
] -2} A) ol A]

3

(o))
-

1A AR 903 23 FA

ol
HH

-

N
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Table. 2. ¥-FA o =5 A}

Sample AT F (g9 299 ¥ (g T (%)
12} 2 5,000 550 11.0
22} 2 5,000 450 9.0
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GG ol A AR By A3

A ARG HGAKR 1aE, 22F 2 2 d o] A WAL A4 A3 pentadeca-
noic acid, palmitic acid, heptadecanoic acid, arachidic acid, lignoceric acid, cis-10-penta-
decenoic acid, palmitoleic acid, elaidic acid, oleic acid, linolelaidic acid, Linoleic acid,
cis-5,8,11,14,17-cicosapentaenoic acid 7} El1E AT} (table. 3-5). 12}, 22} o] &+
Fre AYE Bl od FHeE ARAte] e dE e FIHTh
Palmitic acid, Arachidic acid, Oleic acid, Linoleic acid & 10% ©]A Shf-% ZHo=
A A=tl, 53] Arachidic acid + 12, 22} 2 2D 242 40.76%, 44.89% %
71 o] dw Aow lE Tt Arachidic acide 3FEE Aol H5A|, A3}
Az AAgE = At A RE Skl FHFAANA ZARE 13k 23k #A 2
Qe FAE JduE ARIEAS gt 7|EA T = hexaneS AF&EHo]
F=3 A S AAS EA =, 423 oleic acid 32%, linoleic acid
34%, palmitic acid 19.2%, stearic acid 3.8%, linolenic acid 2.0%, palmitoleic acid
0.6%, arachidic acid 0.3%7} = AT} [44]. 2 A 3o|A 23 Aol v 2
2 2AF YHoR FEFH 12 23F A LY 72} oleic acid 14.52%, 12.54%,
linoleic acid 13.95%, 11.94% palmitic acid 0.68%, 0.51%, stearic acid 0%, 0%, lino-
lenic acid 0%, 0%, palmitoleic acid 0.68%, 0.51%, arachidic acid 40.76%, 44.86% =
FAFAJ o5 S FERl et FEHe At SR e AS 84l
&3t
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Table. 3. FAA 4 AHqk A& 4 A
Fatty acid 12 2. 22} 9.
Butyric acid (C4:0) 0.00 0.00
Caproic acid (C6:0) 0.00 0.00
Caprylic acid (C8:0) 0.00 0.00
Capric acid (C10:0) 0.00 0.00
Undecanoic aicd (C11:0) 0.00 0.00
Luric acid (C12:0) 0.00 0.00
Tridecanoic acid (C13:0) 0.00 0.00
Myristic acid (C14:0) 0.09 0.05
Pentadecanoic acid (C15:0) 0.04 0.04
Palmitic acid (C16:0) 13.80 11.79
Heptadecanoic acid (C17:0) 2.93 3.08
Stearic acid (C18:0) 0.00 0.00
Arachidic acid (C20:0) 40.76 44.89
Heneicosanoic acid (C21:0) 0.00 0.00
Behenic acid (C22:0) 0.00 0.00
Tricosanoic acid (C23:0) 0.00 0.00
Lignoceric acid (C24:0) 0.07 0.05
Saturated 57.69 59.91
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Table. 4. #-F2H4 2 A2k A 24 23t

Fatty acid 12 2. 22} 9.
Myristoleic acid (C14:1) 0.00 0.00
cis-10-Pentadecenoic acid (C15:1) 0.13 0.04
Palmitoleic acid (C16:1) 0.68 0.51
cis-10-Heptadecenoic acid (C17:1) 0.00 0.00
Elaidic acid (C18:1n9t) 7.64 8.34
Oleic acid (C18:1n9c) 14.52 12.54
cis-11-Eicosenoic acid (C20:1) 0.00 0.00
Erucic acid (C22:1n9) 0.00 0.00
Nervonic acid (C24:1) 0.00 0.00
Monounsaturated 22.98 21.43

Collection @ chosun
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Table. 5. #-FAA 2L X|HF4t

Fatty acid 12 2. 22} 9.
Linolelaidic acid (C18:2n6t) 5.32 6.01
Linoleic acid (C18:2n6c¢) 13.95 11.94
cis-11,14-Eicosadienoic acid (C20:2) 0.05 0.12
cis-13,16-Docosadienoic acid (C22:2) 0.00 0.00
y-Linolenic aicd (C18:3n6) 0.00 0.00
Linolenic aicd (C18:3n3) 0.00 0.00
cis-8, 11, 14-Eicosatrienoic aicd (C20:3n6) 0.00 0.00
cis-11,14,17-Eicosatienoic acid (C20:3n3) 0.00 0.00
Arachidonic acid (C20:4n6) 0.00 0.00
cis-5,8,11,14,17-Eicosapentaenoic acid (C20:5n3) 0.00 0.60
cis-4,7,10,13,16,19-Docosahexaenoic acid (C22:6n3) 0.00 0.00
Polyunsaturated 19.33 18.67
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o WHTAA e JFakE 24 49 2
A. DPPH free radical scavenging activity

DPPH radical scavenging activity "% =
Q.o Hlate] activity’} BE A sl okt ol #AFAA A 12k®
& W st S A= Aol o Bol edR FEHE AR FHH A
t}. Choi 5 (2000) citrus AlE 5 34FFE A4St FE3 9YU9
SIS [45]. Adoll AFEH 34572 samples 17.7-64.0%2] radical
zk= Zlow IRIHAY. Aeks 4 9 A wet dabstEd I

} 2Fo)3le], radical A2 5o 2 FR7o uwe} v E XS zh=th

N
N

ol Z=
= o T

N
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DPPH radical scavenging

100
- 17t E=4
2t EF=a
80 —— Ascorbic acid
~— G0 4
(=]
o~
=
E 40 -+
]
Q
'-':t 20 4
0
0 50 100 150 200 250

Concentration (%)

Fig. 5. DPPH radical scavenging A% 2%}
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B. Lipid peroxidation activity

A 2 Y FEo uE antioxidant index (%)1—‘:‘ FIGURE 0%} %t} Control

T-oll 4] Thymus mastichina®l] 4] %3 oil2] lipid peroxidation =73
%o A antioxidant index (%)7} 16.043.6 %= =% AT} [46]. 100% 5= 2}
A 22k 2 2D 500 pg/mLe] Th. mastichina 23} H|5=3h antioxidant index
S olg & ATk Song 5 (20000 -3, 29, WY, LdA S

QUS F=3Y 100% L= lipid peroxidationS =743}

Abe] G419 de 2.6 % antioxidant index (%)E 7}/;%9}1,

gad g AT B LS 0}04 o 2}
@)

O

2 9% 5 9
0 gl SAE A F T Aol 2849 & b bsAe HAsY
o,
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Lipid peroxidation

100
1o
O 2=y
20 —¥— o-tocophercl
? I
&=
o~ 60 -
P
=
Z 40 Y
]
=T
L J
20
v
D T T T T T
0 50 100 150 200 250

Concentration (%)

Fig. 6. Lipid peroxidation 23 23}
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2 "R de £FHSE a3 ZF (SEM)
1) meae Fhol AN eodel £ENE e g EW BAL A7)

]
.L'L
AMY AP AW 7 (FE-SEM, Field Emission Scanning Electron Microscope)s ©]

=

of

23t A= Fig 29F Zrh 20~40t) oA 1179 &5 deh vusk Az g
st AFES AREste] &9 FEHESH AT eAds 7H il #@aA
A oS o] &3 vY BAAR At A5 Add vuds u 49 FE
255 ASFA, EFxAY g3l o= s FAsGIT [48]. ol A
2do] g ite] s AFste EFEitd S v oR gudy
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Before
. S

Fig. 7. 24 A - D9] &5 X W] SEM 4
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Before After
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i AN 0de] EFRE &% AF (AFM)

3ol RelS Fsto] #HFA ede] EFHge didh 1 A4S dxrEd
1|7 (Atonic force microscope, AFM)S ©]-&3}o] A st Ay= Fig. 102 2t} ¥
AR 2dS AHEst7] A 59 roughness WiH] #H-FA4 Y-S AHd F9

A
o Slskglnt [49] E3

-

roughness®] 45 &3] FFE

AFM ©o]u]R] Ao|A] 7]& AMZ9]
o

¢

il

237F A=
TFE]E3 (damaged cuticle layer)g
WEl B AFS Agol £F £ AT
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Before

VS|
ax

A

Fig. 10. 49 A - C9 &3Fx¥e AFM
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A, 2% FAM 299
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