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5. HEFPe uE ¥AHe FA43 &4 SOD(Superoxide Dismutase),
GPx(Gultathione Peroxidase), CAT(Catalase), & ¥4F3}5(TAS: Total
Antioxidant status) ¥ MDA (Malondialdehyde)3 A= 2] =}o]
7} dehz] ¢kgtel. ey CATS SODE 2SS AAIRETFo] A A3 RF

B @& AgE B Astd 2EH 25 A3 #4431 4= MDA
TEE Y3 Hole A EIFIRI>AAIYRELH > AT RF

Bl FZY2HE, LDL-ZH2HE ko] &
o] =& AFL Bt} AAFYRFgAE HDLZH
73

].
2% FEE MY B

a

W 59 55 37 81.46:15.12 mg/dLeZ 209 Aol AA

Hoddl st en A4, 534, AAIARTY €22 FsA EoA=

AFAE BRI (p<0.05). BREAGFe] FAH 2 E EW 29 3 (Transferrin)2]

Ex AAgRTo AAIHRLETG FAAHer =4 Yeg 2 (p<0.05),

# 2 ®l (Ferritin)e] ¥ X%, |2 249 (Hb) 5%, svEa EMHCT), # 3

%, 4359 TIBC, RBC, WBC SoAE 74 & 7He] #9944 zlo]7}
vhebb] ¢k okel.

off

8. 44 Ao] HF HHFL FF9 I3 o] KDRIs(2005) 4 A A 5=



AAFE =4 AFHs e 22 992 A{FA, 9, A, JEF, 2 o}
dejgitt. AARAFERYG ik A HIAES EA AL ZH(KDRIsY
92.53%), Z§(71.54%), |AH(75.94%)°13c}. Aol Alwlt F& 2H|
E FA7F AR EFAA B3 9 AAFAARYG =& AFE B A
A HEFe Gol&el zlol= Holx ¢k ul AANIBFgA HIIBRF

2 A FLAAEY A AFHEe AFE Ao LA, ddEX
73

-

N

B3 9 AT LA R HE CYel 71 vl {FE g 2 A

A A%e ndod 2 24 FoHa Aot g

9. oluke} el fEFFF THFL 2o ABAo] hebuteh(r=-0.340,
r=-0.287, p<0.05).

10. A7 dAAe] A, AANA B RS 5 Pt AACA {9
gt o] A#AAAI d+= AR e (1r=0.280, r=0.297, p<0.05).
ojlute]l FIFFF, WHRA= 9 ARl HAHG(=-0,322, p

l

_iV_



11. 343t 849 GPx¢ B H99 Fd%3d 9 -9 23F3A7)
el (r=-0.292, p<0.05).

12. olute] FEIJFH FEHE= FAAA +9 AFJAE i
(r=-0.333, p<0.05), GPx%+= 3 ¥ AL B }(r=0.367, p
<0.01). & FEIFH} ofdIA= #

(r=-0.435, p<0.01). 8 F 99 FEIFZF SODZ #FoHA ¥ 23
A7} ek eb(r=0.333, p<0.05).

g

14. oluti-91e] FEIFH y-GT 2 EA2HAAFG FoHe &9 A3
A7t el (r=-0.331, p<0.05), WBC&+= %9 A#AMo] Hozt)
(r=0.284, p<0.05). AEFGFAA 2 EQ Transferrin®] FE|A o]n}F
A9 FEFFIH F94 59 AFAA7 D hr=-0.301, p<0.05). 3
RIZH(Hb) FENA F& & 599 o3 9o A3AA7 eyt
th(r=-0.313, p<0.05).

15. & FA4EFF} orde &9 A3{AYE YEgo(r=-0.411,

ojde] ATt ol YA, A W Fs FUIAE 4%, HEFE,
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. o3 WA

-

o)}, HRE =ZA T (epidermis), %I
(dermis), ¥]3}Z7%] (subcutaneous fat tissue) 37 FL2& FE3c}. 139
(epidermis)<= ¥ ¥-2] 713 vl fx|sl= FoE ARFAIANEI} FFHE
o] ZtstE & gk Feolw Hawe %83 & J|Ield. xR FAE
FHEE o7t woey AF FAE 0.1~03melvh I E 10~205 22
o] o]FojA Qd, Nlx= F2 ZAYAA E(keratinocyte) Z ©] Fo] A
gloun o] e WA E(melanocyte), @A 2324 E(langerhans cell),
A A E (merkel cell)7} EAZc}. Z3l= HIIE = EoFd ugt d 79

Fo3 FEE=Y 7R ol ERHE 7)A F(basal layer), =3 (spinous

_?L

<]

layer), 3% % (granular layer), Z+& % (horny layer)?] &=AZE o] F oA
k. A3 (Dermis)= X3 2k I 3A W5 Aolddl X3 FAE 0.5~
AmmAER X399 10~40M 5= AAAA e & 5 Qi) A =
LA, dEAF F 7R AT AAAE, AFoHE, HAE T8
FAH . 7B JAFEA F7FH HAFeE FEHG. 93
%7 (subcutaneous fat tissue)& Z3e &5, FTH Aol x5 gL
o, FAE AAFH, A, 99, 4<% B v dE2r, AR,
=93 B37]5, AUAARY & FH(Kim 2006). L 2] R RE

_5_



Fozd & E(nail), E(hair), 3¥HA(sweat gland), 3 |4l (sebaceous
gland) S°| ¢H(Kim% 1999).
i FHe AL HYxAAE Filed EuE Iz ZAFAA T 7

A2 o) FolA itk AAE W] AZE WA }T AFE FEE FA3
1

S FHKims 1992). AAE 2FHL v RIFHOZ w35
B35, A9 FF 2" Vs, ARE F95A I3 A FEFE o
A g, F3FE, F AT L F A
ol grh(Lee 1992). A A Euj=le 6 EQ FAx= EYIYAg
o|E 40~60%, 2o XHE 19~26%, 2F LY 11~15% % (Stewarts
1978)7F 71l AA A, ZHZ2HE, FU2HE d2H=2 T2 FARD.
AN L BAF AL den RS FALRE 3~-5M9 FH st
2y F9e 1F5E Ao B A4 R ZHAgA EIE 5 ¥
HEQ R E &} AL AAdd AF 1afd 400~900 AE &
T3, 3% FF 1~2g9 IR (sebum)7t W EHct. IR EuE 98
A Z7} 847ke] =7 A&7 Fol dF A o] 7|7} Fot WAL F
Hbgate] HFH T AEEo] LA HW AR FE BRI =R
*AAZ 282 gF FHez FEu s (Plewig & Christophers 1974).
219l Exet Ize Eu|Fe A9 ESnig dEH, d4F9
T-zone, 79, 7t 59 FIESde FxAo] we] FEHJYrHKim
2006). IR Aol W= g3t o] kst 8~1049 oAl 7]se] Al
Aol AE7E AXH FAVN AR AZ2E GFE ol & F. o
2 Qs 8~174 Al7]el= AA ¥ A=F 7 o] vehdn 254 7]
t 97 G4 Iz EulFo] npAsAZ A Y=kt A AS 404

)
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ol Fel #HAAR7 7 Awd A Erl7t DA A FaF e AL dael
A FAY 22E2S AARY) dEelch. dAe ALAE HEAEXHE &
o] FHIHEA god vintE AAIARE A He, = I Y
E R 259 vo], ARAY ) 2 4FE A HKimE 2001). 1
U 9z Eel o] GolAlH RFo]l Qe wiA HE oA E=Fo] A
= 9] HIE Fof. =3 939 Iz Ful= 94 FUIY4E 2T
Fdo] gled €AFY] 2w AFH LR IA 7} Fas st FA7) =
oA IAA= FUEL = oA €4 A FpiFHe o= HyHgq
(Agraches 1975). Aol oA A= AAFe FEo TS A3

W setn Swozt 74 el S5¥ AAE A St LioE 3

7]

AANA FehH(Tagami 1995). FEFFFS A xo=z THgSFF 7
Zsled A Fo] 70%9 FEFH 15%9 WA 5% A Foz FA
ol & wH Z4AZF AS A (keratin) 58%, ZHA A E 73] A (lipid)
11%, A AR <A (Natural Moisture Factor) 31% Sl 98 #Fx"+c}t
(Muramatsu & Kinoshita 1993, Rawlings & 2005). o]# 3 ZAZe] $

B B4 o] BZsle] & FHFol 10%0ls7 Hd R Axs AF
Heo| IR gFe] FAFHI FFol AVA Ak =23 IAF = 204 F 27
H gl 715 Tl AsEIL, 5Tt gFelx| 7] A& IR

2T =2
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HEPEE 284 vetil e 24 F5 A3, 715, 271, kA, &5
ol Z3H e don EFd ol o]F2E 2T €A ot HERICS
w7 2 FAEA 2 A F2 AT E4L Addd EFE =L AE
A 715 2, 1Y, 2 59 FAd §iEH don st se FH2HE
A3t a7t 7|£e EFZNAE K oF 40500 £ ZoE FH T HAEH )
=3 ZF shAEFH Eitol §oldle o] AEe] ¥id sbAFS AU HY
9Je ] HPE Z-< high potency EZ% & }(Wildish 2004).

Hehul K= dA9o] $39] s}, bioflavonoids}t 37 BA| Ao W&
EEM llF2 9 Rg FAo £ 235 K3l bioflavonoidst Al 23]
E AAA 7Y x5 EFE Fch(Lukaski 2004).

3. g} x3}e) i3}

FA7A FRe 43 2315 doJE 8AES A FEFEF(FL,

FIEF ), AAA, FFo|u Al F 2L thgg oF 807 (Zglinicki 1995)
I kel A MEE VZAFEQ &, el o3 A & 23 AW
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E2A I FxsE TN, Juy FI2A 22 M2 F (Lerner&
Fitzpateick 1950), &'tol v} X 3 9| F 43} 22 745 AZ-Z op7] s e}
(Kuwatas 1993). =3 32 A Y SOD(Superoxide Dismutase),
Catalase, GPx¢} 2 2413t 829 75& AfFgozA I 5o A AEE
= doj=gn(Lius 1990), 51 # W3l o =3t{H23 F9v 29 A E
ul @ekd Al xe] 2739 Ak F(melanosome)d] A S ol & FIHA I A
¥t} (Shibaharas 1998). o] & a9 &AL €] £ A A (tyrosinase)
o] 54 XS FAAA dH 22 ded MEE QAT 7] W Eell 7]
FHFe] Zlvvp F2 2L I 5 A TF Fh 204 Mirto M
Z A< F7HA A H(Giebels 1990).

A el & o] e <o A4 (UVB: 280~320nm)F spge] 71 2
7 A A (UVA: 320~400nm)°] it @3b3 2L F2 A3 45 & F
8 HRE BZA A e 9L & AR AYAL FE IR E A
3t 98S o 43R A gAE A =HY g R oA 4F R aivt

(<t

=2

243td . 22y o7 EaFo] Al o FAsiAl A3EE A
o] Bajrt vAZH o AP}, AR A v A AF B2

SoA =l o] AFTI= FHY A Wl § & Ws-3n o] A
NA uk-g-g FHe E- &3S Foh. AEF R da Al o A
st9l s L Ao A o] AEES AR 3 2R &4
B35 3 9} 732 7] (free radical)
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& ol % 2o s W]

o
iy

al
t122e) 125 97 9% AEL F3] gob HE o 2AES AR



dglo] doAA AZ W oz A" E4E 43 Ad F4
2] AZellA B o F A3t ZEH 2 o
o]l gom] AANE AR x3}HAFo2A o] BlF A7} Bis] AAH T
3H2-&3 A el AAe] & ol FE A v+ A3t 2EH 2
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t
rln
Jo
>.
-_>z.
2]
2
x>
oX
2
i)
r
>,
M
T
2
)
9
_\?_(«‘
2
N
X
oX
oX
oX,
o
A)
r-p:
—|—l
r-YL

< 71}, A3 2E g X (oxidative stress)= A A2 (ROS)7F 54 %

HlZ2A AlZ o] 718 o7 AA sHEe} FelspA A= 2dI3T8%

T AR A s o= AAS ZX Joy {7
(free radical)®} ¥] f2]7] %A (non-radical derivatives)2 Y& 4 9 t}.
8 7] (free radical)= 3t} ] 49 A& o] Fx g+ AAE 7224

w27 FEARTG o 2 845 Jehlie 02 ¢ OH 5of o] &3t} #i7)
o] YA L ol wet Frtstes Wb WAA A7) B dAYFS 2L
(Bogdan Allemann I, Baumann L. 2008). &4 A& E2 A X A=
AzAL 24 935 3 HA Fe) AAEE Ax GF3dS 734 Dt
w719 5L Fakst el A e i) AP oss AExe AT FAES
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FAE A YA E A= FL3 FA oA qAA s AL YA
o ANHA ez FEIo FAL dAE dojus T AL EAE A
9l A3} uk-$-(oxidativephosphorylation)S ¢ 3 vz 2t Az} $£84 93 3}
<©l o] A A vk W EH FAstA o o F3lvt oA dew FA
A4t FAE e AEY] BE ZHE A Aot Aopdl = {FU1AI= F4akEt
o] A&& TAALE ASJAAZTLEN A3t 2EH X2 d3stqd JES
frA st Qle). 43} who] 7)1 & Al x| 9} Al Z oA of2A AEste] g
Ee HE4LA EAS Zted. gk e s g3 AE Wl 44 o] J[HeR

F

+ SOD, catalase, GPx7} 2 t}(Jackson 1999). SOD+ superoxide radical®]
Z33} A3} o] & (superoxide, Q2 )= Ak (oxygen, O2)¢} #4F3} 4 2= (hydrogen
peroxide, Hx02)2 v} F+ &7 53H(dismutation)dh-5S v 8 %o|t}
(Yon $2008). 23} 4r3s}e] o] 71z 9+ A g2 §o] &(free radical
anion) Al £ A 2F FFE v]2]7] WLl SOD= ZF4tste] 25 has
Fiasteiz A FoEA SALEREH AEE Boldte 98-S It oy
A A E Ho02= peroxisome®| EA] 3l catalase®t A EA o FHF GPxel
gl A 7tFEs Aok £ FEANZSS F 7M1 9 SOD,
cu.zn-SOD¢g} vl EZE3] o] Mn-SODE 7HA X 92 GPx+ ©] 4k-59
glutathione(GSH)E ZE &2 o] &3tv] A ZA Yo EAst= dFief 44
st4E ARA U GPxe A A AAstd] A3t A xS A7) F8
E22A o] A9 glutathion(GSH)7} A Zut 2 o] AAE FJge
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o] 9o (Bucznski A 1993), &4kt Lo HFo® o] 5459 4
=71 FU1E 9 vt 94 R E 9 i (Salonen JT 1991). Song(2001)9] 4+
ANANE 3NLT vlmA g 7)ol AL ool FAsuenlA Foq7t Fo A
o vldl #9354 SODS BAE FUHE Ak Hd 9.
DMAE(dimethylethanolamine) & ] 7ol @& A E2 5 AstA| o] HA A
ulof] o} Foj7kA A EuhE HAH AT =

x 9
2 A4S IS 48 S o ARALEAL LS AR AR FL& A

7IA = HAY vbE F 2w vux AE5FT 23S vE
HI et A ghgoly 2] 335 HubE A e AL R v 53¢ 3
FHAAFE S 43t 239 2985 M Jde AR AL
k. F 2ol 7B B V= it AL L I 5w o] §d A= A ¥
29 =9t AHA = 712 9 £3 2 glycolic acid 2ol % e 22 lactic
acid, #9 ] ¥ malic acid, tartaric acid , citric acid 5°] 2t}. ¥4 =
AHA® /%3 AE(pH)ol ).

Glycolic acid®] 72 10% ol stel A= &7} n) okaln] &7 &= 20%
o] dFEH & 4 Jrt. £ A & WA AAHFE 2HE JER|IRE U F
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m. 4+ 2 33

1. A7 A=A

B dFe gAARE Ae2A S Wz A FA ARE A oA

of qg HeolHH =A, AAAS, AFZHE FAHNNL A& AT F
R HAE A 3RS %
ojof 3w, WA FAoly 2ol f= AEA 5
H&s5kA a2
E A4 H9d. 2
et

flo
o
2
oX
i)
ek
Jfoi
flo
rﬂ
oX,
i)
ek
o

e
<
18
i
o
ol
oS
)
i

ot
B
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A= 20079 1123 20084 1€ Afol o) Al A3

2. Aol g3 2
A WEYS UAT A

% &
AN Mge Aol EAL we dtage os AAHgewd o

A9 ES gtk A4E AANEAR e JF2AAY

L Zhrg ofsts] oA A AE7FE  Can-programe] A EAIZFS ¢

3. AA AF 2 AR SA
JAAREe] AAFA AFL AFAA A FA(G-TECH International
GL-150)& o] &s8 FAsH, AAMAS 2 AAEL Inbody330(BIA)/
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(F) ulo]zso] 25 o] §3e] HMAWF(body fat mass), HANALE
(percent body fat), A& %X F(body mass index: BMI), &% (soft

lean mass) ¥ 5 ¥4 & 8493, 3] (waist circumference) ¥ 49 °]
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AAZ F 247 T4 AAE AT
oS FXFFEAANLE: 18.0C, FX: 55.5%)4 Az BEE,

= FA%Y Y. 79 FEEFZF(hydration)S I F EHE] o]ul,
B g X9 Corneometer(Corneometer, MPA-580 ,Germany)g %3
= 2F AZsq PEA =8 A dEde 385 SA 71559 o] F
E5A7I= g3l AF3e H9 AA &% (capacitance) 3} FE FF

F vEss LYE o] &F o2 AALEZFS ol &35t IHF AAFY

ﬁ‘

FERT ABALE FASE J7llch EIY FEFES VA AP
Y2 FAR 54T 5 A4 FF UelIE FRo 44T gYez
A% A7 F F152 £ QAL AARL B B4 A2 99 W

A FEF(we/at)>2 543t 7]7](Piérard GE)E Sebumeter

(Courage+Khazaka electronic GmbH, Germany)E A}$3le ZFHA4H
th. o] FAZLE IAAAY 2 ARF IS 2V A=
A& J1ELR o, B, 9, I BES 1627 77 NE

A7} FAE2AS Agahs.
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(1) R E(moisture)
B AdFgqAE SR IS BEERE FASYGY. 94 JIdAE 9AHI

A 7ol A A E o3l AsA F F 2X o] BAF b ¥V

(2) 9] ] ZF(sebum)
2 dFaAdes 89 FFS IgAFer FASGYL. SAHAEYIE olq),
, LEZ B g HIE FA SAAY 1524 A2 F

FAN F IAF(ug/em) & SA 35

R

-
i)
L
I
i
4z
e
2

ool

2) APZe BF
2 ATAAE dAAB FESR FEFE S deH 2L AF
o2 AYLL EFAST AANE(Oily Skink olsl, Z, % % ¥ 2

A7 IAFF T0ug/cm’e)Zolw] olul, B P € R FEFo|
50AU°| 2 A= F& 393, AAIYFEDry skin)= o, 2, &
g 29 HF ¥z§Fo]l 69ug/cm’olstolu] ojul, B B ¥ R 5
Fo] 49AU° 3 A2 FEFHL, BFA 9 F(Mixed Skin)e F#

FEHEA fFio] FEF RS oAL el FRAUA o 2F

o

S

[
—

o
o
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Mz

A4E EFstdd.

5. AstsrA A AL

AL NEAAEZRE FYE o] LAY A U3 § FAVE AE
A AAsA ALY A AGA A o] FRE APy AR 1247 o]
A FA F A 9A e FEAZHS] dAAANAA AT AERE o] &3to
o 20m 2 ANYE AT F A LA 1A W] F 4TeA 2,000~
4,000 rpmell 4 10#7 94 Fe3od 239 XS st 4 FAA
74A] -80TCoA WEEF st A 5 4 AEAE, 93577
AL, dYANAFE ¢ ¥

Status) @ MDA o]t}.

}2r3 €4 9 TAS(Total Antioxidant

ol
oo

1) ¥R AEAZR

AE, TIBC(Total Iron Binding Capacity)= Cobas Integra 800
(Roche. Swiss)® #4]3t5lct. Ed 252 BNII (DADE BEHRRING.
Germany)S o] £3l9 2 #gde€e ADVIA CENTAUR(Bayer, USA)S

o] g3te] £ 3}le.

2) 239 FUIARZ
FAast #7120 T2, 47, okd, Adw

AAS 4110ZL& A8sto #4319 ).

©
off
b
e

Perkin—-ElmerA}2]

3) A9 AAFE
249 dAHA FZ9 2H =(total cholesterol), HDL-Z 8 2HZ,
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AR AL 5= ADVIA1650(BAYER, Japan)2® #4343 LDL-Z4
2H &2 Friedewald¥ 2] & ©| %3l AZ3}% o} (Fridwald 5 1972)

4) A9 FAistasr FF
(1) Superoxide dismutase(SOD)

SOD9 #FA L& Flohd 9 W 7]%3}¢, xanthine°] xanthine
oxidased] 93 A H superoxide radicale] I.N.T(2-[4-iodopheny]-3-
[4-introphenol]l-5phenyl-tetrazolium chloride)®} ®¥F$3}le formazandye
§ YA sl=u, formazandyeE ¥ A =d], SODe A5+ o] ub-g-o] A
HeAEE SAsGd. A AXMY e s A" A8 1.0mel 0.85%
Nacl& ¥°] 3,000rpm2 £ 1027 423 282 99 FFS A
A F, olB ¥ AA L 43 HE3Fo APt FHFE HULst AA R
g 2.0ME BF oS 4°ColA 1587 mj g F 0
buffer(pH7.0)E ©|-§3te] 25W & 3|M 3] AALY F AFEA7](Cobas
MIRA, Roche, Switzerland)& 33 3} 4 t}.

.1 mmol/L phosphate

(2) Gltathione peroxidase

GPx9 3#4 493+ Pagilast Valentine ol 7|23 UVH 224, Z5¢E
€l 2] GR(Gltathione reductase)¥d NADPHe| ¢J3¢ 342 o
NADPH®] F#57F 340mmel A #&3e AEE FAAG. AA A
A= kit S 5019+ regent diluent 1méel 338 A" AL 0.05
s 7F F 587 A A FA3EH. o] £9& double strength

Drabkin’'s solution 1mE F7Fgt F 20% ol A5 EA7](Cobas

MIRA. Roche. Switzerland)°l 4 &4 319 t}.



(3) 343} 53 Total antioxidant capacity(TAS)

F3d43l52  Rice-Evans®t Miller®] inhibition assay®¥el =2}
TRAP(total radical trapping antioxidant potential)E ¥4 3} t}(Rice
& Miller 1994; Miller & 1993). °¢] #W¥ & metmyoglobin radical
species®} ABTS (2,2°-azinobis 3-ethylbenzothiazoline6-sulfonate)
150M=}e] s #Zgd os WAE ABTS radical cation absorbancef]
A4 AE+E A F(0.84% plasma)e]l 5] 9+ antioxidante capacity®l] ¥H]
daA sl ddge 71z AEES 30°CalA g F UV/VIS
spectrophotometer 734nm 3&A A FBEE FA35Y L, TRAPFEE

}

Trolox®] calibration curveE o] 23} A Ats}4) o).

5) AR AAAEE FE

AstA 2Ed 2z Q¥ A ANAALE AEE EAET] A5 FAA
3} AFE<¢l malondialdehydes(MDA) 5 %% Buckinghame] Wy ez
AsHAH(Cho 1993). A 50uel 1/12N H.SO, 4me}  10%
phosphotungstic acid 0.5 mE 7}ste] &g F, A4 587 B33}
gt} o] EFAE YAEF(4.000 rpm, 10 min)F I HAE }A 1/12
H>SO4 288} 10% phosphotungstic acid 0.3mE 7}ste] ZsiA AL F,
4000rpmel A 10&7F AL s, HAEN FTHFF Sme 1%
thiobararbitric acid 2mE& 7}st3l 90~95°Cell A 20%7F & ol &3l o).
ool B F ZA WZHA 7] n-butanol 5E 7}t 187 2 A2

S YA EY(4.000 rpm 10min)stHct. A F Y (butanols )< fluorescent

I

spectrometer (Amico Bowman Series)® 332 E2& SAHIL F 1549

3 wlmate] wA A% Fch.
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(Wilcoxon's Signed Rank Test)2Z 393, - 83 AARY AAH
At fr-FE3 AR A, F-FEF AHolHdFedY AAJA=
pearson’'s ZAAFTE LolH gt}
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1. AA AS 2 A=A

A7 dAAEES IHEFIEHAARIYFEE:Dry Skin, E39 HF;Mixed
Skin, A ¥ ¥#;0ily Skin)2 #/F3te AA AZ2E =512 Table 1
of AAFHt A XL AA WAL 14%(n=7), EFAH XL L A
H AR 56%(n=28), AT FFL AANZAS] 30%(n=15)9 . A
A Aol Fd dBL 20.54+1.434] 3, FF AR, AF 2L BMI= 7
7} 159.13+4.32, 53.96:5.82, 20.66+1.98 °]gict. Az =k, Az @£,
WHR, A% (Soft lean mass)< FHFFAo & {2 A7t et
A kg 2y AAEREF] A EFA I R4 16.81+6.15kg>
2 AA T 15.332.40, A A K79 14.61+3.05 Bt} =& 7o)
o}

[«

Table 1. Anthropometric measurements of the skin type

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)
Age (yrs) 20.00£0.00 20.50+1.448 20.87+1.64 20.54+1.43
Height (cm) 158.57+3.95 159.36+4.51 158.95+4.35 159.13+4.32
Weight (kg) 54.11+4.08 54.74+5.39 52.42+7.19 53.96+5.82
Body fat mass(kg) 15.33+2.40 16.8146.15 14.61+3.05 15.94+5.02
Percent body fat(%) 28.24+3.02 28.48+4.33 27.71+£2.86 28.21+£3.73
Waist-Hip ratio 0.80+0.03 0.80+0.04 0.80+0.02 0.80+0.03
BMI (kg/m*) 20.60+1.58 20.96+1.94 20.13+2.22 20.66+1.98
Soft lean mass (kg) 36.14+2.57 36.34+2.69 35.20+4.42 35.97+3.26

1) Mean+SD
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2. AA HAAe] AdHENE FELH

AA AFNAAY] FEEFY BEXE AAEY] H&EA FEFF e
Sebumeter SM8159] ] A] AAF3 Dry: <70ug/cr), BAH
¥ (Normal: 70-150ug/cr) 2 AA /9 (Oily: >150ug/cr) &2 7% o4
Zt §819] FEEH¥E Table 29 et £ A$ A IARL2
259.50+108.52ug/cr A ZAAFr el A 23.39+14.91ug/criell v]s] 118 o]
2 =4 JeEtS 2 T-zonedl A& AARFFNA 270.33£116.63pg/cr 2, 2
AFr¥e 51.61+32.19ng/cuell 3 5 o] & EA vebych. ¢H 7 §-4

AR friol Be AR AL Ade] FEEFL 4311 R ¥

=
N
4N
[o
fru
fru

——

Table 2. Sebum contents of skin surface of the subjects

Dry Normal Oily Total (N=50)

Sebum Forehead 53.50£22.52"(N=28) 94.26+4514(N=19) 136.67+55.52(N=3) 73.98+42.35
(ug/cn)  Cheek 23.39£14.91(N=33) 77.38+24.88(N=13) 259.50+108.52(N=4) 56.32+72.36
Chin 37.61+23.16(N=28) 80.79+57.36(N=19) 116.00+13.00(N=3) 58.72+46.42

T-zone 51.61+32.19(N=28) 149.79+58.66(N=19)  270.33+116.63(N=3)  102.04+80.39

1) Mean+SD

3. AA WAAY d Hod FEE
AA AFNEAY] FEFF] BRI AAEY] Y5t FERIFUoR
Corneometerd] ASF7|F A3 ZAAFIH (Dry: <49AU0), ABFH
(Normal: 50-59AU) 2 FE&F %73 (Moisturized: >60AU)2E & 73}
o ot 7+ R & FFE Table 39 Yetsic. &4
ojmfe] FH-3Hgko] 67.41:10.80AUEA 74 =& AFSE B

£ ofw
Mo
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flo

g 60.91+10.41AU, ¥ 48.25+8.66AU & o|gt}. oA ved 5
L AAFIE 67.41£10.80AU, AAZA 3 61.04:12.14AU0 2 FEZF
60.91+10.41AURAN FE3F2] 271 =22 oA Jelyt.

e  do
%
oft

Mo
=
ogll

Table 3. Hydration contents of skin surface of the subjects

Dry(N=6) Normal(N=13) Moisturized(N=31)  Total (N=50)
Hydration  Forehead 44.02125.661) 37.61+11.73 67.41+10.80 56.85+19.00
(AU) Cheek 35.88+4.56 35.40+13.20 48.25+8.66 51.35+17.07
Chin 67.41£10.80 61.04+12.14 60.91+10.41 56.07+11.28
Total 42.63+10.67 40.42+5.23 63.12£7.29 54.76£12.95
1) Mean+SD
4. S RFR BE FERY

S 31
S RfRel G 4| 7 B9le] FEFFES Table 40 AT ol
B

=]
of, &, g, T-zone| JFFFEFFHEFS A FTLAA 37.93+8.98ug/cr,
BRA) RPN 67.57+46.53uz/cr, AR RFAA 98.72+29.40u8/cii Z
ool A= AAR A FLAA FRH2 £2 FF2E vyt

Table 4. Sebum contents of skin surface by skin type

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)

Sebum Forehead 42.86i16.001) 71.96+40.44 92.27+46.52 73.98+42.35
(pg/c) Cheek 22.14+18.54 49.46+80.93 85.07£63.11 56.32+72.36
Chin 32.00+15.96 58.50+48.89 71.60+47.95 58.72+46.42
T-zone 54.71+29.31 90.36+85.74 145.93+67.92 102.04+80.39
Total 37.93+8.98 67.57+46.53 98.72+29.40 T2.77+42.95
1)Mean+SD

_34_



IRFP wE HPEFe FEFFE Table 59 AA S} o]},
B, g I 5E FHFS AR FeNA 39.82+8.9AU, HFA I H-Fe
A 53.57+12.38AU, A= RFNA 63.95:7.32AUZ FoHo|x & ¢A]qk
Ao EFel A AdHLR L& IS B

uPRSAA FeIAA Aot AAAT AN EE RPN RE A4
5] 3(33.46+19.37, 56.99+17.10, 67.51£12.00A0)8] &2 FEIFF
o stol g B}
Table 5. Hydration contents of skin surface by skin type
Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)
Hydration Forehead 33.46i19.371) 56.99+£17.10 67.51+12.00 56.85+19.00
(AU) Cheek 34.66+6.82 49.44+17.91 62.71£9.79 51.35+17.07
Chin 51.34+6.79 54.28+11.59 61.62+10.77 56.07+11.28
Total 39.82+8.74 53.57+12.38 63.95+7.32 54.76+12.95
1) Mean+SD
EAHEA
DI FFPe w3 A Fist FU|AFE
EFR wE A I3t FU|2$EE Table 69 et sl 3
st 7149 T, 27, okd, Adwe vEE 74 T @& KA A

ol 7} vteluix] kx| wk, AARFe F, B, old, AYFe FEE
AR FFHe 22 A¥FES EA
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Table 6. Serum levels of antioxidant minerals of the skin type

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)
Cu(pg/dL) 82.29i7.301) 82.82+11.04 80.73+11.92 82.12+10.73
Mn(ug/dL) 1.19+0.91 0.86+0.52 1.01+0.37 0.95+0.55
Zn(ug/dL) 74.29+6.58 74.14%8.00 69.80+8.70 72.86+8.14
Selenium(pg/dL) 119.71£13.71 115.32+11.41 114.80£7.67 115.78+10.69

1) Mean+SD

2) HAEFHe & A F43t 549 MDALZ

RGP w2 FAo Fu3 29 MDATS FRFHo w2 I
o] Fastaset MDAZ=ZE Table 79 AA sl 343 249 SOD,
GPx, CATS} % 3435 (TAS)9IA+= SOD, GPx, TASeAM+= 93t
zto] 7F el A] ¢kgkth. CATAA = AA S RF 49.40+53.20kU/Lo] = A
9 iEF 63.00£39.48kU/LE} w2 7Aolgen, SODAA A4 RT
1.57 +0.57U/mLEc} A3 RF 1.87+0.63U/mL2Z ¥& 73o]git).
A4stE 2E 22 A3 9 A3 AEE Jeul & A3 4
malondialdehydes(MDA)®] 5+ 23 Aol= JdAIw E3ty
A 1.76+0.63umol/LE  ZAA IR  1.55+0.23umol/L, A7 FEF
1.47+0.59umol/LE.t} ¥ 7 3ko|git}.

re.

=
T

2

f

lo
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Table 7. Serum levels of antioxidant enzyme and MDA of the skin type

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)
Catalase(kU/L) 49.40i53.201) 45.44+36.27 63.00£39.48 50.96+40.02
GPx(nmol/min/mL) 177.01+53.22 178.80+62.49 172.32+67.06 176.61+61.58
SOD(U/mL) 1.57£0.56 1.65+0.73 1.87£0.63 1.71£0.68
Total Antioxidant(mmol/L) 1.98+0.07 2.00+0.10 1.94£0.08 1.98+0.09
MDA (umol/L) 1.55+0.23 1.76+0.63 1.47+0.59 1.64+0.58

1)Mean=SD

&

IAF 7R e FALFE

e @& AR AFEE Table 8914 K= utet Zo] {9 3}
Pk Zed AAIFZAAA FEIAZUEFS LDL-TH X2H E0]

&

o

]
Zbzk 180.14+34.34mg/dL, 105.29+31.83mg/dL>2 ‘rebv} H3ts 79
169.64+27.50mg/dL, 96.14+26.87mg/dLl ®l3te ¥ A= B

L

Table 8. Serum levels of lipid of the skin type

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)
Total Chol(mg/dL) 180.14i34.341) 169.64+27.50 169.60+25.85 171.10+27.68
HDL Chol(mg/dL) 56.71+5.77 54.93+10.71 58.13£9.05 56.14+9.63
LDL Chol(mg/dL) 105.29+31.83 96.14+26.87 94.61+21.20 96.96+25.73
Triglyceride(mg/dL) 90.71+14.86 92.86+24.38 84.27+19.44 89.98+21.85

1)Mean=SD
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HER W AREGSZE FAH A X

E 298 (Transferrin)®] E 3%, sl ¥ (Ferritin)¥] &%, s ZI =21
(Hb) &%, dinfE=2 E(HCT), & &%, 2 2§52 TIBC, RBC, WBC,
y-GT, 2F3Z2 55 5 54T 23 +& Table 99 AAsH et 4 A3z
o] FEA ¥H] SFIL FEE AAYFFANA 78.0048.29mg/dL, & 7
ol A 80.79+19.34mg/dL, x| A 3] §-7el 4] 84.33tmg/dL2= A, £}, A4
EFY $£2 8 Eolx&= YA Aol & R (p<0.05). A FgA %
T F EIR2ADY 5 AT RFAA 337.29:37.61 ng/dLEE | A 3] &

X

bl

)

<A
<A

ar &
9] 296.27+39.28 mg/dLEt} f-2]2 o2 =A elyd} (p<0.05). sl 9
5, SIRFEN(MHDb) 55, dvEaL EMHCT), B 3=, 22359 TIBC,

RBC, WBC Slx <= Z+ & 7o &< ztel7} yetua] ¢ skel.

Table 9. Serum levels of iron indices of the skin type

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50)
¥-GT(U/L) 11.29+2.75" 10.61+4.19 10.67+3.56 10.72+3.78
Glucose(mg/dL)* 78.00+8.29 80.79+19.34 84.33+5.81 81.46+15.12

1295 73 725 79

2895 81 78 85

38915 84 82 88
Iron(ug/dL) 110.00+65.91 125.61+40.43 99.93+46.12 115.72+46.66
TIBC(ug/dL) 394.14+44.01 346.29+55.31 349.87+39.16 354.03+51.29
Transferrin(mg/dL)* 337.20+37.61 288.68+49.15 206.27+39.28 207.76+47.07

1295 308 262 263

2895 337 2815 286

3895 353 3105 327
Ferritin(ng/mL) 27.40+28.26 34.87+24.70 32.53+32.76 33.12£27.33
RBC(1076/40) 4474025 4.36+0.34 4.29+0.24 4.35+0.30
WBC(10%/10) 4.30+0.79 4824157 4714145 5.08+1.26
HCT(%) 40.74+2.40 40.48+2.54 30.67+1.99 40.27+2.36
Hb(g/dL) 13.81£0.85 13.68+0.96 13.27+0.70 13.58+0.88
1) Mean+SD
= p<0.05

_38_



7. Aol A H = A

AFPAAES] Qo AL Table 109 et gt Av=x A%
S AR HFo] 2183.68+507.70 kidE KDRIs(2005)914 dAAFo R
AANFL dE 2,100 kde) °F103.95% FFoldoen zZ+ FH §oF x
ol Holx ¢kl AFAHFHFAMNE FHA ol Holz gkkxwt
AR RFoA 47.57+16.40gs AFH st B9 HF9 36.88+16.51g %
X]A-LL] —TL‘,] 3746+1674g_§1_1:]- 1-=-71] /g.r]s]-‘— 735;}:2 51_0:11:]. D]-Hﬂzl .ﬁ—:._?—
A% KDRIs(2005)9] 178.365 % FFoldlew, ZAAIRLFo]
86.91+32.67ge AlF 3 EFAIRLY 78.51+27.70g ¥ AAIHRT
79.5026.99gXR c} & =A AFsE A¥S Bed. FTIH2EE A
< A FL 292.70+124.59mg< A F 8t EdA 9 779
240.66+160.95mg 2 A A RF 240.93+137.75mg e} t}x E& o9l
ot E3x| A, G EEIXEAY AHAZE AAYEIAN ZZ
9.10+3.95g, 8.54:4.19g 25 E3s R & 9 A9 F FH} 2L AIS
Bk Afr2e A3 %S KDRIs(2005)2] dAAFR E& 147.96%°] 9
on, 7+ ¥ FAQl Aol gl wlEtgl HFHF-E KDRIs(2005)9)
130~180% AF FFeldz, AAQIFTo] BF E A FLE] vE
9 C ol vHgdl e &k =L AFH AIFS Byod 74 ¥ f9AHa
zte]l = 919tk KDRIs(2005)8] ARF 7|FRt @2 HFAFES A o
FrBE Z#(92.53%), ZF(71.54%), B4H75.94%)°] Sl t}.

i)
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Table 10. Daily energy and nutrient intake of the subjects

Dry(N=7) Mixed(N=28) Oily(N=15) Total (N=50) % KDRIs
Energy(kcal) 2179.661644.131) 2200.85+463.54  2162.65+533.41  2183.68+507.70 103.95(EAR)
Carbohydrate(g)  358.51+110.73 390.80+89.42 383.39+93.49 382.77+92.82
Protein(g) 86.91+£32.67 78.51+27.70 79.50+£26.99 80.26+27.74 178.36(RDA)
Fat(g) 47.57+16.40 36.88+16.51 37.46+16.74 38.87+16.64
Cholesterol(mg)  292.70+124.59 240.66+160.95 240.93+137.75 249.43+145.39
SFA(g) 9.10+£3.95 7.60+3.46 7.81+3.49 7.92+3.49
MUFA(g) 8.54+4.19 6.79+3.69 6.84+3.48 7.10+3.67
PUFA(g) 5.58+2.94 4.36+2.70 4.31+2.24 4.54+2.57
Fiber(g) 42.89+22.09 34.15+14.44 38.02+20.25 36.99+17.84 147.96(AI)
Ca(mg) 685.64+287.89 618.49+243.37 668.94+251.43 647.70+248.98 92.53(RDA)
P(mg) 12325246592  1131.94+384.11  1170.52+404.18  1162.48+396.54 166.07(RDA)
Fe(mg) 23.36+10.72 19.60+7.59 21.15£9.40 20.78+8.69 148.43(RDA)
Na(mg) 3118.41+1295.09 2778.53+1124.52 2838.66+1231.07 2856.65+1167.80 190.44(AI)
K(mg) 3524.59+1439.87 3243.53+1113.86 3445.18+1388.87 3362.39+1245.36 71.54(AD
Zn(mg) 59.43£5.26 59.88+6.72 55.84£6.96 58.36+6.72 729.5(RDA)
Vit.A(ug RE) 1268.29+589.59  122893+790.96  1250.88+611.05  1243.33+684.48  1395.40(RDA)
Vit.E(mg a-TC)  41.45+26.23 27.83+£17.55 33.25+27.26 32.04+22.83 320.4(AD
Vit.B1(mg) 1.61+£0.55 1.48+0.45 1.50+0.50 1.51+0.48 137.27(RDA)
Vit.B2(mg) 1.88+0.77 1.53£0.69 1.65+0.75 1.63+0.72 135.83(RDA)
Vit.B6(mg) 2.20+0.90 2.01+0.58 2.08+0.85 2.07+0.72 147.86(RDA)
Vit.C(mg) 186.91+108.39 186.67+107.89 190.74+112.53 188.26+106.96 188.26(RDA)
Folate(ug) 328.88+143.43 284.52+98.52 317.63+£132.56 303.74+117.76 75.94(RDA)
1) Mean+SD
8. HERF AAAZH) FA

SERUS AAAST) 424 2AS Table 119 AN 35t

ojmtet Ee] FEFZFS THFFH S AAAl yEhych(r=-0.340,



r=-0.287, p<0.05).

Table 11. Correlation coefficient between sebum contents and
measurements
Sebum

Forehead Cheek Chin T-zone Total
Age (yrs) 0.150 -0.040 0.111 0.060 0.093
Height (cm) -0.116 -0.257 -0.197 -0.218 -0.263
Weight (kg) -0.197 -0.135 -0.127 0.074 -0.053
Body fat mass(kg) 0.036 0.061 -0.151 0.094 0.042
Percent body fat(%) 0.079 0.116 -0.087 0.230 0.157
Waist-Hip ratio 0.109 0.098 0.009 0.145 0.139
BMI (kg/m’) -0.024 -0.025 0.062 0.133 0.082
Soft lean mass (kg) -0.340%  -0.287* -0.123 -0.064 -0.193

x! gignificantly different at p < 0.05 by spearman’s correlation
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Table 12. Correlation coefficient between hydration and Anthropometric

measurements
Hydration

Forehead Cheek Chin Total
Age (yrs) 0.152 0.280x 0.149 0.237
Height (cm) 0.167 0.297+ 0.08 0.22
Weight (km) -0.224 0.021 -0.065 -0.145
Body fat mass(kg) -0.201 -0.055 -0.114 -0.193
Percent body fat(%) -0.277 -200 -0.138 -0.3
Waist-Hip ratio -0.322% -0.252 -0.198 -0.360%
BMI (kg/m’) -0.318 -0.181 -0.106 -0.299x
Soft lean mass (kg) -0.063 0.152 -0.001 0.032

x: significantly different at p < 0.05 by spearman’s correlation
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Table 13. Corelation coefficient between sebum contents and level of serum

antioxidant minerals and antioxidant enzyme and MDA

Sebum
Forehead  Cheek Chin T-zone Total

Cu(ug/dL) 0.041 -0.003 -0.093 0.093 0.059
Mn(ug/dL) 0.136 0.065 0.050 0.079 0.121
Zn(ug/dL) -0.094 0.189 -0.154 -0.062 0.010
Selenium(pg/dL) -0.165 0.031 0.076 -0.155 -0.124
Catalase(kU/L) 0.359 0.159 0.231 0.311 0.317
GPx(nmol/min/mL) -0.192  -0.292* -0.026 -0.164 -0.213
SOD(U/mL) 0.149 0.006 0.114 0.099 0.114
Total Antioxidant(mmol/L) -0.107 -0.270 0.002 0.032 -0.102
MDA (umol/L) -0.012 -0.089 -0.006 0.053 0.050

x: significantly different at p < 0.05 by spearman’s correlation
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Table 14. Corelation coefficient between hydration contents and level of

serum antioxidant minerals and antioxidant enzyme and MDA

Hydration

Forehead Cheek Chin Total
Cu(ug/dL) -0.307* -0.256 -0.231 —0.333x*
Mn(ug/dL) -0.093 -0.107 -0.061 -0.098
Zn(ug/dL) -0.176 -0.435%* -0.264 —0.347x*
Selenium(ug/dL) -0.14 -0.067 -0.065 -0.129
Catalase(kU/L) 0.021 -0.252 -0.149 -0.151
GPx(nmol/min/mL) 0.3673* 0.112 0.252 0.27
SOD(U/mL) 0.176 -0.038 0.333% 0.151
Total Antioxidant(mmol/L) -0.188 -0.213 -0.178 -0.238
MDA (umol/L) -0.076 -0.178 -0.184 -0.152

#, %% gignificantly different at p < 0.05. p<0.01 by spearman’s correlation,

respectively
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Table 15. Corelation coefficient between sebum contents and levels of serum

lipids and iron indices

Sebum

Forehead Cheek Chin T-zone Total
Total Chol(mg/dL) -0.032 -0.063 0.063 0.028 0.034
HDL Chol(mg/dL) 0.079 0.07 0.280* -0.034 0.08
LDL Chol(mg/dL) -0.065 -0.071 -0.024 0.075 0.024
Triglyceride(mg/dL) -0.242 -0.108 -0.064 -0.01 -0.131
y-GT(U/L) 0.019 0.045 0.159 0.036 0.08
Glucose(mg/dL) 0.175 0.209 0.247 0.16 0.247
Iron(pg/dL) -0.197 -0.055 0.092 -0.213 -0.004
TIBC(ug/dL) 0.119 -0.142 -0.002 0.182 0.046
Transferrin(mg/dL) 0.058 -0.21 -0.006 0.144 -0.011
Ferritin(ng/mL) -0.056 0.114 0.009 -0.064 0.009
RBC(1076/ 1) -0.057 0.029 -0.186 -0.157 -0.146
WBC(103/ ub) -0.111 -0.038 -0.077 0.086 -0.013
HCT (%) -0.048 0.05 -0.131 -0.225 -0.136
Hb(g/dL) -0.135 -0.005 -0.162 -0.251 -0.207

x: significantly different at p < 0.05 by spearman’s correlation
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3l

Table 16. Corelation coefficient between hydration contents and levels of

serum lipids and iron indices

Hydration

Forehead Cheek Chin Total
Total Chol(mg/dL) -0.155 -0.041 -0.247 -0.186
HDL Chol(mg/dL) 0.196 0.128 0.252 0.202
LDL Chol(mg/dL) -0.182 -0.051 -0.313 -0.218
Triglyceride(mg/dL) -0.219 -0.048 -0.125 -0.153
y-GT(U/L) -0.313* -0.065 -0.084 -0.211
Glucose(mg/dL) 0.005 0.078 -0.042 0.069
Iron(ug/dL) 0.12 -0.191 -0.011 -0.027
TIBC(ug/dL) -0.358 -0.329 -0.26 —-0.433
Transferrin(mg/dL) -0.301* -0.226 -0.16 -0.341%*
Ferritin(ng/mL) 0.064 -0.096 0.014 0.034
RBC(1076/ 1) -0.035 -0.277 -0.14 -0.177
WBC(103/ u4) 0.284* 0.137 0.177 0.263
HCT (%) 0.145 -0.267 -0.09 —-0.055
Hh(g/dL) 0.114 -0.313%* -0.152 -0.112

x: significantly different at p < 0.05 by spearman’s correlation
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Table 17. Corelation coefficient between sebum contents and daily energy

and nutrient intake of the subjects

Emulsification

Forehead Cheek Chin T-zone  Total
Energy (kcal) 0.044 0.224 -0.128 0.039 0.073
Carbohydrate(g) 0.134 0.249 -0.114 0.151 0.162
Protein(g) -0.139 0.121 -0.242 0.037 -0.023
Fat(g) -0.160 -0.002 -0.162 -0.108 0.116
Cholesterol(mg)  -0.211 -0.010 -0.227 -0.048 -0.095
SFA(g) -0.083 -0.009 -0.159 -0.066 -0.051
MUFA(g) -0.119 0.013 -0.201 -0.069 -0.070
PUFA(g) -0.197 0.016 -0.2247  0.085 -0.038
Fiber(g) -0.047 0.099 -0.245 0.158 0.044
Ca(mg) -0.062 0.035 -0.183 0.098 0.028
P(mg) -0.071 0.072 -0.217 0.097 0.029
Fe(mg) -0.042 0.132 -0.198 0.153 0.070
Na(mg) 0.079 0.165 -0.107 0.016 0.015
K(mg) -0.053 0.021 -0.239 0.115 0.035
Zn(mg) -0.209 0.176 -0.125 -0.087 -0.029
Vit.A(ug RE) 0.036 0.054 -0.047 0.168 0.091
Vit.E(mg a-TC) -0.174 0.039 -0.229 0.117 -0.010
Vit.Bl(mg) -0.029 0.005 -0.223 0.037 -0.010
Vit.B2(mg) -0.056 0.049 -0.173 -0.103 0.033
Vit.B6(mg) -0.019 0.077 -0.225 -0.003 -0.025
Vit.C(mg) -0.061 -0.147 -0.194 0.128 0.026
Folate(ug) -0.026 0.022 -0.206 0.118 0.031
15. # #3425 Ho] AA%e A4

e Ao) JAste AABA EAE Table 189 AA ).



Table 18. Corelation coefficient between hydration and daily energy and

nutrient intake of the subjects

Hydration

Forehead Cheek Chin Total
Energy(kcal) 0.035 -0.093 -0.222 -0.046
Carbohydrate(g) 0.193 0.086 -0.12 0.126
Protein(g) -0.078 -0.192 -0.264 -0.166
Fat(g) -0.212 -0.17 -0.214 -0.226
Cholesterol(mg) -0.241 -0.167 -0.295 -0.233
SFA(g) -0.176 -0.192 -0.276 -0.224
MUFA(g) -0.157 -0.157 -0.243 -0.174
PUFA(g) -0.148 0.173 -0.195 -0.196
Fiber(g) 0.036 -0.102 -0.158 -0.111
Ca(mg) -0.074 -0.106 -0.214 -0.131
P(mg) -0.055 -0.127 -0.259 -0.13
Fe(mg) -0.059 -0.129 -0.217 -0.135
Na(mg) -0.156 -0.128 -0.176 0.119
K(mg) 0.005 -0.048 -0.158 -0.043
Zn(mg) -0.178 =0.41 15 -0.26 -0.308:
Vit.A(ug RE) -0.124 -0.11 -0.296 -0.159
Vit.E(mg a-TC) -0.111 -0.138 -0.209 -0.187
Vit.B1(mg) -0.045 -0.065 -0.253 -0.09
Vit.B2(mg) -0.147 -0.145 -0.265 -0.196
Vit.B6(mg) -0.1 -0.117 -0.259 -0.131
Vit.C(mg) 0.108 0.126 -0.023 0.118
Folate(ug) 0.015 -0.019 -0.187 -0.016

*, %% gignificantly different at p < 0.05. p<0.01 by spearman’s correlation,

respectively
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1.47+0.59umol/LE.c} £ Aot &g 20 A& o=
Han(2005)9] AFdA = EFAI FolA 3.39+5.10umol/L, ZA =] A
3.22+0.86umol/L, x| A =] o4 2.91+0.83umol/Le] Z e} {4 7 o)
oot

B AFdAAY FFaAzHE HHF 2= 171.10£27.68mg/dLE A4
AL dAez 3 d3F(Kim 1999)9] 188.6+44.4mg/dLXE.t} c}x yYrghor}
A7 AARF FIP. 2y AAY R TN FFdzdbEH
LDL-Zd 2" Z°] ztz} 180.14+34.34mg/dL, 105.29+31.83mg/dLoZ &

)
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T3 B 169.64+27.50mg/dL, 96.14+26.87mg/dLel ®]3te] =& AFS
Bl Han(2005)9] AFolA FZH20EdFe] A AAIFAAE=
180.17+25.07mg/dL, EFA T HeA & 174.71+32.86mg/dL, =] A 5] H-o A
= 168.00+1.41mg/dLE AA 3t £ dFA3}e} FAZ 7oA.
Park(2006)d 7914 LDL®] 7% A FeA= 103.0:29.9mg/dL, =3
A @D RAAE 100.2+20.50g/dLE 4T 23} o]goy EFZd 2w
E TET Kim$(1999)3% o] AAFARFA o EgFE Bustd F

) 3X-]
=3
ZH2HS 57 ARAHRZAA] =& AFL B B AF A} 3o

l

AT oA HDLZH 2HE 5 7HE =& A%S 249, LDL
ZH2HELFE 7HE 2ol vUex] 5 el s sbE skEAd Y o
2 A GRS HolF g},

ZAd3Ae] FEA 8 TEY FEE HT 81.46+15.12 mg/dLL=R
200 Aol AR el &Fsdon] A T4 78.0048.29mg/dL,
B3to) B Fo 4] 80.79+19.34mg/dL, A3 B-Fl 4 84.33tmg/dLoE AA
B34, AAATLY 22 o #FYFHA AolE EHAH(p<0.05).
¥, A4, 9 ZF QoA TEFL UYL A o)y i A
A AEE 8 9524 L8 S 2T o AAIYRT YA Qo]
714 wigA shoha Abe €

AEdFe 74 A EA EA AR ) oA 337.29+37.61
mg/dLS2 2] A3 RFe] 296.27+39.28 mg/dLE T} #FoH o2 EA4 eyt
t}H(p<0.05). #AlH T, dRFIZH(Hb) FE, dvtEZYEMCT), &
=¥, 2435 TIBC, RBC, WBC SA+ 24 & 7o {oAH z}9]
b delgx gy 7 2AdES FEE 209 oA AAHS A &319)

Hir

<l

[>

%
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frt
fr
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}.

AFdAASe 2L dvA] AFHZFS H ol 2183.68:507.70 kd=®
KDRIs(2005)e1 4 AAFo2 AA st Q& 2,100 kol °F103.95% F+F
ojgow Zt FHE FoH Al HelA Fgch. AWAAZFS 4 £
o o)Al Aol Rolx] kdAI vt AT LT A 47.57+16.40g2 2 5
9 F9 36.88+16.51g R A FTL9 37.46+16.74gH ) =A A3 st=
733E B9

CPF(Carbohydrate : Protein : Fat) ratio= 64.9:15.7:19.42 $-g43
ol A WAL = 204 o] AHF T 55~77:7~20:15~25¢ £33l
Sl d JF A FLS KDRIs(2005)9] 178.365% FF2o2 wl ¢ =9t} 7
A RFol 86.91£32.67geE EHFAIF & 78.51+27.70g 2 AAIHFL
79.50:26.99gR c} oix =A AHs}E AFE 29, AWAFH=ELS 2005
UE AgABR A AAT A37] FNARGFzAAA 20~604 ] =]
A=A 43.6g3’4— M2 o o7k B AFES Heon, AAIYRTAA
FroF el zelE YPAIT 47.57+16.40g2 2 B3y 7 36.88:16.51g
2 A AHRFe] 37.46+16.74gHt} 2 Aol FHZHEAATS A
Ao Fdol 292.70+124.59mg o2 HFFA 9 FF  240.66£160.95mg R Al
IR 240.93+137.75mg Bk & Aggo|glth. 3| WA, dd B X357
ware] AARE A RZAA 77} 9.10£3.95g, 8.54+4.19¢ &= E3}y)
B 7 2 ARYETLEY 22 %S By

Afrde] A3 FL KDRIsY(2005) 147.96%S AH S+ He 2o
ARE AAFLE FET A2z vy 2 St @8 JA 5
Z3F 7 3ko] Y} (Park 2002, Jung 5 2006), ¥ 4
FolAE Zuw ARFEG o2 3 AFHT 222 =458 JE

X
(i)
oy
H
)
Lo
2
A
N
4
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|

2 KDRI AAZAFAZFY 190%°l sl2std AFs] =2 AFH &£ 24
t}. Park (2006)8] 209 oS A2 g AFoA ZAF 2.99g7
H] 523 73 gko] git}.

obdel ASE foHA Aol got Ao AT AFE 233

= W7 58.36mgs 7IEF ). olde HAJHHAE= T F5E BaANA
72 Z¥ZF 2 HDL U2 E $£32& Y53 E58744, 1&, 9=, 4
SR, YA, €5, FAATAG, XAz, X9, 0¥, i F,
Ztatdd, 948 2R F, AZAAMN, A7 TZANENES), AR EY, T, THF
3h, 1Y, AA A= Fo] f2€ 4 StH(Ahn 2002). FFe] ofde] 43
Hd T F5E walEo], Cu-Zn SODY BEAARZ 2o AR
oA ol HAsA el ZU AER FE FF7F A= o] FE e o]
£ Eo] W)=} (Cusins 1985). Shils, Olson(1999)o) A = ko] ofd o]
Aol Ao] Fel EAT W FE ] o] FEo] Rty RIuFHI 9t}

(Abiaka & 2003, Stadler & 2004, Leone & 2006).

Hehl A # 2 KDRIs(2005)A 3% R A es 130~180%% %=
Fate FENUL, AT EF 2 A FEFH} vErdl C o] 9
e S o =L AH AL Rgow 7 28 f9FA Aoje §d
t}. KDRIs(2005)8] dAF 7|ERc 32 AAFES B U222 Z
#(92.53%), ZF(71.54%), |4H75.94%)°]% k. Ko(2007)AFeA &
Fot AREE d2A AFAsed 53 4%, A, rEEEAEA, of
Q, HEET ALR B d5Hd fosA =4 A3ddz B
o] AlAe & Aol HFAAAE FE&of & Fort,

g Rehde] FREFF dAASH] FAA BAAA ZKFL olntg
o] {FEFIFF £ ABRAY fFrgAe] de AR vy

[
s
=
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(r=-0.340, r=-0.287, p<0.05). Choi(2005)9] 209 &, o HIYE HA
02 3 dFoA %I BMI= AA IR FoA B A RFoA 3
L2 AgFH fA5E . Kim(2005)e] 209 ZuF oA A A E F3F o

b R |
$3¢ AL A%, A4 gt 7o AR e AFE 22T A3

AT dAAe] 9, AZH} B B9 FE S KT %o AAI
A7 g A2 Yely 2 (r=0.280, r=0.297, p<0.05), olv}e] FE3F
%3 WHR, BMI= 7274 &9 %Al Jerydti(r=-0.322, -0.299, p
<0.05). ROU(2004)8] Aol A= AAEFS A LR
A FRFNA 238 A Y& A FAsd.

g 24 W 3 Fd 2
A% A3 GPx% £ #4919 FEEFH KA
th(r=-0.292, p<0.05). @3 W GPx7} =
Ad, FE} A5 RAAA FEE& B3 AN E 4B F dE V)

40 gz And

fre)A el ool AAAME R (r=0.367, p<0.01), & Ko FEIFL¢3}
SOD =3 f9o3<q o] A#AAA 7 Jebd 2 H(r=0.333, p<O.
e B ¥4 U FU|AEEHT JA43 539 FAo] qide

lo
a b
Mo
)
oft



Tlo”

HDL-Zd 268 &3 ¢ 29

g = E o ct.
2BBA7E debskek(r

o]

ROU(2004)9] Q7oA & &3 Az FAstsl.

22 HDL-

-0.280, p<0.05).

2247 vebd

)g.

L)

-0.331, p<0.05). y-GTE 7+ AFA o

(r=

s

Ho

T

ZFol FEMNAAY, v-GT7F &2

e, y-GT7h Welzha ofskel

0.284, p<0.05).

Al st ARRAE veh g ohr

o

-0.301, p<0.05), A BRSZH(Hb) FX

A7 DR L(r

#3

&

Mol o

-0.313,

F8A7F debeh(r=

3 W qe] Felstel, Al FY FH A

)g.

SRR

20d) Qo= FHFUWFE] A
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j
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kol
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>¥> 8 A A 249 Fl T-zone] A% A4 #T3} A4
B27ke] Aolst A% 2 Aoz b} R4 FEe] FaFel A%

F-&3te F9 =2 derdd.

rﬂ
-
o
=

u‘.

=

=
Fas T4 T, B, ok, Adwe] FEE 7 Zo B2 fo B
ol 7h vhebubA kAR, Fo, B2, ok, AdFe] RE I

sRgo] ATR TR & AFE Bch

5. YRFe w2 Ao JA3}t g%

B fHe] wE dAHe FA3 84 SOD(Superoxide Dismutase),
GPx(Gultathione Peroxidase), CAT(Catalase), & 3¥4F3}5(TAS: Total
Antioxidant status)) @ MDA (Malondialdehyde)¥ &A= #9238 z}o|
7} vrebuz] gkokel. 2@ v CATS SODE A ¢ AAS R AAIARFE
o @& s B 43td 2Ef2E Qg #4438t 4HEQ MDA

FEE FUT Aol QAR FFART>ANIRTHA> A Y R

6. €3 W AAFP
4 O AL AAYREFY FZA2HE, LDL-ZA2HE o] &
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&, AN RZe) el & AR B AYARLZANE HDLEH
2HE SEE P 2e A%E 2Y3, LDLTA20E $Fe 43 o}

F 2ol wal AR gAT g W) AAFEE BelFoloh

3 W T4 $E+E I 81.46+15.12 mg/dLLE 20 A2l A
el Fstdew A4, B}, ARIARTLY 22 FoiAle #FAFU A
o2 RPch(p<0.05). ERAXdAL FEE AAIRLZANA A4 EF
AR} FoFez =4 Jehdo(p<0.05), H 8] x5 snIzd
(Hb) &%, dutE3 EHCT), 2 &%, 223+ TIBC, RBC, WBC
TANE 7 & 29 A Aol st verz] ekt

8. Aol

2 Ao] FHd AHFHAFL F394%33 9 KDRIs(2005)A4 AAst= A
AFRd o9z (103.95%), HHA(178.36%), AFrH(147.96%), <
(166.07%), 2(148.43%), YFEF(190.44%), °}4(729.5%)2] ZA$E 100%

rao

z#H3e FE2Z WS A 2AHYY. AR gk de JdHES
B AL Z4(92.53%), ZF(71.54%), B4H(75.94%) o]}, f2)H )=

olzlut ZH2AHE A} AN RFA B3 D (LR = AFS
B ARAAHZTLS FYHQA zpelx Holx dAw A EFA

D AT R FoA Bep E=A AFse 23S B

E3R| A, A EEIR A AHAFE DAL EFAET E A
IFTEG 2 AFE B otde A9+ KDRIs(2005)33%F R}
729.5%° AHFEI At vEl A FHZFLS KDRIs(2005)8 3% Wk A

N
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ABSTRACT

Food Intake, Blood Lipid Concentration, Iron and Antioxidant

Status by Skin Types Among Female Adults

Choi, Sung Im
Department of Food & Nutrition
The Graduate School of

Sungshin Women's University

While the past industry related to skin beauty mainly provided
skin management and treatment focusing on skin problems or
symptoms, nowadays, there are tendency to intend personalized
management including eating habits, physical exercise, living
conditions and skin types. While skin aging is examined in
multilateral ways, domestic researches mostly place the focus on
investigating effects of practical eating habits and living types on
the skin. Those researches on food intake and the skin conditions
tend to report the aspects of intake for specific skin symptoms or
effects medication. Recently there are lots of researches on roles
and mechanisms of antioxidant minerals and enzymes in relation to
active oxygen that is the principal of aging. The prior study
conducted by Bae (2006) performed biochemical analysis of nutrient

intake and blood by the skin conditions on the basis of moisture



retention in the skin to investigate effects of nutritive factors to
maintain skin health among female college students. An attempt
was made to investigate relevance to various subdivided change
factors, including food intake, blood lipid concentration, iron marker,
and antioxidant status by skin types in order to present scientific
data about skin health. This study was conducted the following
experiment with female college students in their twenties. An
analysis was performed on nutrient intake and biochemical
ingredients by the skin conditions to examine antioxidant minerals
in serums, serum iron concentration, serum lipid concentration,
serum lipid peroxide concentration, and serum antioxidant enzyme
content by skin types. Correlation between the o0il and moisture
content in the skin and body composition, the oil and moisture
content and antioxidant status and antioxidant enzymes in serum,
the oil and moisture content and lipid concentration in serums and
iron markers, and the oil and moisture content and food intake was

investigated, obtaining the following results.

1. The mean age of subjects was 20.54+1.43, the mean height
159.13£4.32 cm, and the mean weight 53.96£5.82 kg. In terms of skin
types (dry skin, mixed skin, and oily skin groups), the dry skin
group made up 14% of all subjects, the mixed skin group 56%, and

the oily skin group 30%.



2. In terms of facial parts, the oil content was more than 11 times
higher in the cheeks in the oily skin group than in the dry skin
group, and more than 5 times higher in the T-zone in the oily skin
group than in the dry skin group. With skin types categorized in
consideration of both moisture and oil, the dry skin group made up
14%, the mixed skin group 56%, and the oily skin group 30%. In
each skin group, the mean oil content was highest in the T-zone,
followed by the forehead, the chin, and the cheeks. Among other
parts, the T-zone had the greatest differences between the dry skin
group and the oily skin group, probably where the oil content reacts

most sensitively to skin types.

3. In terms of skin types, the moisture content was highest in the
dry skin group, followed by the mixed skin and oily skin group;
sensitivity to the moisture content was highest in the forehead,

followed by the cheeks and the chin.

4. There was no significant difference in concentration of
antioxidant minerals, including copper, manganese, zinc, and
selenium, among groups, while all items of copper, manganese, zinc,
and selenium tended to be higher in the dry skin group than in the

oily skin group.

5. There was no significant difference in antioxidant enzymes of



serums, including Superoxide Dismutase (SOD), Gultathione
Peroxidase (GPx), and Catalase (CAT), total antioxidant status
(TAS), and Malondialdehyde (MDA) content by skin types. To this
contrary, CAT and SOD tended to be lower in the dry skin group
than in the oily skin group. There was no significant difference in
concentration of MDA, which is the product of peroxide due to
oxidizing stress; it was highest in the mixed skin group, followed

by the dry skin and oily skin group.

6. As for lipid in serums, the total cholesterol and LDL-cholesterol
content tended to be higher in the dry skin group than in the oily
skin group. The oily skin group tended to show the highest
HDL-cholesterol concentration and the lowest LDL-cholesterol
content, showing the most desirable aspects of lipid within blood as

compared with the other groups.

7. The mean concentration of glucose in serums was 81.46+15.12 mg
/dL, which belonged to the normal range for women in their twenties,
and was significantly highest in the dry skin group, followed by the
mixed and oily skin group (p<0.05). Concentration of Transferrin
was significantly higher in the dry skin group than in the oily skin
group (p<0.05), while there was no significant difference in ferritin
concentration, hemoglobin (Hb) concentration, hematocrit (HCT),

iron content, and iron-binding capacity, such as TIBC, RBC, and



WBC, among groups.

8. As for the mean daily food intake, nutrients taken more than
recommendation by KDRIs (2005) of the Korean Nutrition Society
included protein, fibroid material, phosphorus, iron, sodium, and
zinc. Those taken somewhat less than the recommendation included
calcium (92.53% of KDRIs), potassium (71.54%), and folate(75.94%).
Although not significant, the measure of cholesterol tended to be
higher in the dry skin group than in the mixed and oily skin group.
With no significant difference in fat intake, the dry skin group
tended to take it more than the mixed skin and oily skin group.
Saturated fatty acid and single unsaturated fatty acid tended to be
higher in the dry skin group than in the mixed skin and oily skin
group. There was no significant difference in zinc, intake of which
exceeded the upper limit on the average. Excess intake of zinc can
interfere with absorption of copper, resulting in copper deficiency,
the lowered level of HDL-cholesterol, fatigue, delayed wound cure,
the dry skin, and so on. Vitamin intake (130~180%) generally
exceeded the recommendation by KDRIs (2005); other kinds of
vitamin than vitamin C tended to be higher in the dry skin group
than in the mixed skin and oily skin group, showing no significant

difference among groups.

9. There was negative correlation between the oily content and



muscle mass in the forehead and the cheeks (r=-0.340, r=-0.287, p
<0.05).

10. There was significant positive correlation between subjects’ age
and height and the moisture content in the cheeks (r=0.280, r=0.297,
p<0.05).

There was negative correlation between the moisture content and

WHR in the forehead (r=-0,322, p<0.05).

11. The analysis results showed significant negative correlation
between antioxidant enzyme, GPx, and the oil content in the cheek

(r=-0.292, p<0.05).

12. The moisture content in the forehead was found to have
significant negative correlation with copper (r=0.367, p<0.01), and
significant positive correlation with GPx (r=0.367, p<0.01). There
was significant negative correlation between the moisture content
and zinc in the cheeks (r=-0.435, p<0.01). There was significant
positive correlation between the moisture content and SOD in the

chin (r=0.333, p<0.05).

13. The oil content in the facial skin was found to have significant
positive correlation with HDL-cholesterol and the oil content in the

chin (r=-0.280, p<0.05).



14. The moisture content in the forehead was found to have
significant negative correlation with yY-GT and transferrin
(r=-0.331, p<0.05), and positive correlation with WBC (r=0.284,
p<0.05). There was significant negative correlation between the
total moisture content in the forehead and concentration of
transferrin as a moisture content iron nutrition determination index
in the cheeks (r=-0.301, p<0.05). There was significant negative
correlation between hemoglobin (Hb) concentration and moisture in

the cheeks (r=-0.313, p<0.05).

15. There was negative correlation between the total moisture
content and zinc in terms of the moisture content in the cheeks

(r=-0.411, p<0.01).

To put these results together, various factors like nutrient intake,
antioxidant mineral in serum, iron concentration, lipid concentration,
lipid peroxide concentration, and antioxidant enzyme content had
somewhat different biological relations by skin types; the results are
expected to be used as basic data for effective application to
contribute to skin health and prevent aging by removing
environmental and harmful factors in living, providing various kinds
of proper antioxidant mineral nutrition, and performing proper

external management.
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