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4. 2537}
1) Chromameter & ©|-&3F E4F F-9]o] 9F-2 37}
Chromameter CR-400(Minolta, Japan, 1% 1) Alol] o34 AA|H = MES
Al 7HA eztR FAE gAY meE2 A3lstE Aulz2 SEAE Ao Q)
A S-S 8] I AFgEa vl a* #h-2 chrominance parameter (2] A

Azheltt. 71714 7be o 1% B4 H99 #H2 AEE HUte

st A|FF-91E Chromameter® 33] 54 $ a* gt9 Hd= ot H7}
&FITh. Chromameters ©]-8-3F a*gte] A& e &4 < olgsto] 35
At
Als Ag A SAHE - A8 A8 * S
728 (%) = - x 100
A= AL d A

2) PRIMOS LiteE ©| 83 E4F §-9|9 ui4d H7}
(1) PRIMOS LiteZ o] &3 £2 %.9]0] 3327 =3
- PRIMOS Lite (Phase shift Rapid in vivo Measurement of Skin, GFMesstechnik GmbH,
Germany, 19 2)E ©o]-&3}o] F43Ah
Ul E4 A BAW ROF S A9 guE NG T U3

Aglsh Fol& A5kl ZHath.
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1% 2. PRIMOS Lite

(2) Image analysis& ©| &3+ E4F

- A8 A g wE ¥R A-S PRIMOS software (PRIMOS version 5.8E)E ©]-&
ato] A8kt

IEEEEER

- PRIMOS Lite®] 32 5742 4o FALE parallel projection stripes7} 3] 5

FHe] szo] zpolo] uwhel WAL o] A WskE A= HSFE Ol o
g oz Ardrct

-PRIMOS Liteol] oJ3] SAH® EAF

F-21¢] o]H| A& 3D matchings ©|-&3}

=

=4298 AXAZ

- 3D matching® ©|" A 9] A FAH& A Akl FA H $AI 9

2 g T
A8t itt.
-Roughness 415 &3 974 ¥ g2 tv53 2o
Ra (average roughness): @& AZ 7| :olo] FAMLAES %S wf TAA
oA FHO W FAH7Mx] Aol HuFhEo
Ht

-Ragke] FolAwl 5ol MRS ofr gt

- PRIMOS High Resolution®l] 2]3F Ra#te] A4S v F4S 0|83
Fapset

T2 (%) =

do] 9o, Al 3 A A Feow g, =

(L Ellead |
FATY = BotREARA Gy =0 2570l ¢ P ’



x 100

(%)=
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5. @7 A 9

ay

TR

xr
T

o

p=
ar

A4 A A 2 3 (Normality test)oll W} 95% A2 -7kl A A]

=
o

(Repeated
b1 9

5]

5

5ol

3 N
==

Aol 7k Vel A

lsta §o1%
shlut.

measures ANOVA)L. =

B

PN
T

S
=

o] 1] (Contrast test)

2) A 4 Z=Z 332 IBM SPSS statistics version 21.0 (SPSS, Chicago, IL, USA)
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7. 9§ o] duts F7}

Wt AR AT BAe] WP olgurg £ B WU Wy

olgrtgol vehd A FI=ol wel sus FASIT o] dukgol vk Hrt

+ erythema (%%, edema (&), scaling (914), itching (7}21 %), stinging (X&)
burning (2+ & 71), tightness (% ¥ 8}, prickling (5 AH) 5o F5%5 4 #A3HS

.

A THO0) A1)

o
ofrt
o
o
o

erythema (Z-1)

edema (5-&)

scaling (S14d)
itching (7} %)
stinging (AHg)

burning (<€ %)

tightness (" ¥ 3}
prickling (WA )

8. 7|29 R
ol Ag Al I 71x AR, AT AR AR, JE dolH, AT nE
HFT RuAMAHD) 2 Agdd 752 @de=oA B de s

16
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1L 97 A 718 AR
2 QAAAE Aol #7Fe A HF 23 Y Ao E AT thAdRte] T
AR B A" ¥ O 2oHE 1,2/19 3)
3L AT oA 71 BE
o5 AT WEA(E) 23 9
HFT 45 AT WEAE) 239
FHAF(TEAA 45.43 (6.81)A|
/Kélﬂeﬂ °5|
X2 9% wER
30 o 40 o 50 o A
3 (%) 6 (26.09) 8 (34.78) 9 (39.13) 23 (100.00)

26.09%

B30T
O40t
osod

, Ellead

Skin & Bio Research

17

AfE @R me] RAEARA MAL= T AfAel GO, A3AeA FaoR F, £8, B4 R BAE G



2. &%

1) Chromameter & ©]-83F &4 F-29]9] 9FA H7}
Chromameter & ©|-§3 &4 F-919 a*gk SAAS} Z4as 9 SAZH 23
= O0S3 2oL 3~5/2% 4).
¥ 3.argk SHEAYAU) ¥ SATAEAY(EE HA/S v
% 3-1. A% 3k RA- a9 H2A A3
F A= 2] 85
g H9 7.263 2, 44 0.002 ** !
Week
nj A8 H9 0.082 2,21 0.921 2
Probability p (Repeated measures ANOVA, significant: **p<0.01)
1. Sphericity assumed
2. Wilks’ Lambda
Chromameter = ©| 83 EAF FQ 9] gxzte] sk A5 A& A 719 71A-
Y a3 ZAES A A3} A5 HE H99 Week 8= FAZOZE #
o]t T (p<0.01)2] AFolE YE AT
I 32 A% 3 Vs A 2 AW giv] 3 Ay
A8 579 njAg 5o
A8 # 6.692+1.240 6.700+1.244
Mean+SD e 4+ 5 6.643+1.239 6.706+1.250
g 8T F 6.571£1.190 6.693+1.180
q48 A -A8 45 F 0.103 -
p-value .
A A -AHE 8T F 0.003 ** -

Probability p (Repeated measures ANOVA Contrast test, significant: **p<0.01)

=z

I 4. NS a*gte] HAE (%)Y HAt
A 457 5 Ag 8F &
A8 54 0.738 1.718
v 48 H9 -0.057 -0.041
18 Skeir o Research
2 AFE @AY= HAEARA G s 1 afHo] Qo A3 A FRor Fi, wg, T U HAE FFh




WA oiH] 3 A (contrast test)ys AAISE Ay} Alm A8 F9] argk> A&
Ao Hlsle] BAIA O R Foldt FEEP<0.0)CE {8 F F 1.718% i

SIATHE 3,4/19 4).

E 5.atgk SEAHAU) B SARAA AL/ AE -9 vl
3E 51 A1 93 a*%M A I e R s e e
S4% At ol gE
Hg o 6.692
22 0.861
SRS 6.700

Probability p (paired t-test)

AE g A 4 AP F9 29 a*ate] Apels E1E7] 8 sEA HA
S AAg A3 A8 A8 799 nAE 99 a*gt> TAHOE {olF
2ol & HolA| ol TAg o= et
3® 52, wgF WAl 23 AHA A
F A= frolgtE

Site 1.388 1,22 0.251"

Week 1.777 2,21 0.1942
Site*Week 6.582 2, 44 0.003 ** !

Probability p (Repeated measures ANOVA, significant: **p<0.01)
1. Sphericity assumed
2. Wilks’ Lambda

T2 RA-N 23 FAAHE AATE A3} akgkol] ik Site*Week 1S 28 @3}

T

= sAHeE frod FE@<0.09] ZolE WERIT

3 53w 3E ARA- i) A A
A8 vs H] A&
AL A -A8 47 F 0.060
p-value 5
AL A -4 8T & 0.004 77

Probability p (Repeated measures ANOVA Contrast test, significant: 11p<0.01)

19

2 AFE @R se BdEARA L sd O el lon, A3 A FHeR ¢

gt




T ZF WA oiE] 3 A (contrast test)= A A A3 Algs A g H9]o] a*jke
A8 o Hlsle] H8 87 & FAKOZE [t FEpm<0.01)e] HAE
YERNATHEE 5/29 4).

Chromameter & ©]-83F I 52 H7lo] AR5+ HE 19 & 11,129 Zh

8.000
77

7.500
:—; 7.000
<) 6.700 6.706 6.693
FF:.E L _=______’_________-_-_-_’ ’~— —u —— 3 3 2o
RO 5.500 6.692 —=1]HE 2o
Hr 6.643 6.571 **
+*
=

6.000

5.500

HEH HE4xF HEgE: =
a9 4.argt SAAY

/%2 Probability p (Repeated measures ANOVA Contrast test, significant: **p<0.01)

T Zt: Probability p (Repeated measures ANOVA Contrast test, significant: 11p<0.01)

#E 6.a*glo] FAE AT WA Bl E(%)

Ag 45 5 Aqg 87 F
Ag y9 78.261 82.609
n) 2 g H9 52.174 43.478

avgko] A AT GAel W& BAR A3 A

T F 82.609%%] AT WA a*gke] TAE YEHY

o
Py
m
o)

20
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2) PRIMOS Lite & o] &
]

ro

i

i

-z

o

lo

=

r T
1 N
o,

N

PRIMOS LiteE ©

ofo
r
i
1
e
2L
o
K,

SAEH A= o

oo
B
U

tHE 7~9/18 5).

=2

7. 957 Roughness =784 ¥(Ra, /m) 2 SATH A3 (48 /5 vl

E 7. A% 2 AR w53 A7 A

F A5 Frolohe

13.953 2,44 <0.001 ***

Hg 29

Week

ISR 0.207 2,44 0.814
Probability p (Repeated measures ANOVA, significant: ***p<0.001)
Sphericity assumed

e

PRIMOS LiteE ©] &3t E2F H.99] Ragtol sk A8 AL AZ 7o) 7)A|-
U 853 FAS A A3 A5 48 HFA9 Week ade FAZOR

T8 FFP<0.000)2] =FolE YEeERN AT

® 72 A% 3 Vs AE E AW i 2 A
ER R H A8 e
A8 A 17.338+2.526 17.499+3.182
Mean+SD AL 45 5 16.406+2.404 17.303+3.194
e 87 5 15.823+2.282 17.416+2.808
48 A -AHE 45 F 0.003 ** -
Prle e 0 A 8w | <0001 w -

Probability p (Repeated measures ANOVA Contrast test, significant: **p<0.01, ***p<0.001)

% 8. M Ragke HAa&H(%) HA

A8 45 F A8 85 F
A8 79 5.120 8.552
n) A g B2 0.747 -0.101

21
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WA -t H] 7 A (contrast test

=
Ao H3te] BAAOT £ FFE<0.0HOE AL 4

T
>,
>,
&
iy
A
>
ki
a2
ofo
-z
o
1o
=
o
=L
rlo
%
ofo

2+ 7} 5.120%, 8.552% ZHASATHIET, 8/LH 5).

j=aie}
SA% Ap 5 TolgE
g 79 17.338
22 0.645
" AHE 5 17.499

Probability p (paired t-test)

F A e frolgE
Site 6.556 1,22 0.018!

Week 11.985 2,21 <0.001 2

Site*Week 7.216 2,44 0.002 ** 1

Probability p (Repeated measures ANOVA, significant: **p<0.01)
1. Sphericity assumed
2. Wilks’ Lambda

7 NA-Y 2 AAS AAE A3} Ragkel Wi Site*Week 1S ZHE &

W= FAACE frold FEE<0.01)] AHolE YER AT

¥ 9-3. 3 AW di¥] A4 A

g vs v 2§

| 48 4 - 48 47 F 0.061
p-value

qe H - 4L 85 F 0.001 77

Probability p (Repeated measures ANOVA Contrast test, significant: 11p<0.01)
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T ZF AU oY) A (contrast test)S A A A3} Alg A8 F9o] Rapt

A g Belo] Hste] A 8F T BFANOE KOG FFp<0.0)9) HAD

YERNATHE 9/28 35).
PRIMOS LiteE ©| &3t 3|54 Hrle] AFAas A 19 X 13,149 2o

24 000 i
21.000 ‘ ‘
‘5‘ 17416
'r:,ﬁ 18 000 17.338 17.303 -
RO 17.499 — - —As
Hr ) [ AHE Ho
12 000
o.000
AEd  AE4FT AE3RE

19 5.Ragt 544
/%2 Probability p (Repeated measures ANOVA Contrast test, significant: **p<0.01, ***p<0.001)
T Z}: Probability p (Repeated measures ANOVA Contrast test, significant: 11p<0.01)

¥ 10.Razte] A% AT A H]&(%)

Ag 45 5 AE 87 F
Ag y9 69.565 91.304
n) 2 g H9 52.174 47.826
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1) Chromameters ©|-8-3%F a*gk S 43 4 4as
F 11.a*3kA.U) SAHA A
A8 79 RS
No. A4 = A48 A8 A8 A A8 A48
T T l4F s | 8gF s | YT 4FF | 8FF
1 6.033 6.120 6.133 6.007 6.130 6.037
2 5.740 5.940 5.873 5.677 5.523 5.753
3 7.390 7.453 7.367 7.480 7.493 7.590
4 8.290 8.173 8.177 7.910 7913 7.530
5 8.053 7.893 7.927 8.153 8.153 8.087
6 5.523 5.187 4.970 5.540 5.370 5.327
7 5.937 5.903 5.947 5.320 5.240 5.300
8 5.990 5.900 5.907 6.373 6.343 6.327
9 6.243 6.550 6.207 6.090 6.327 6.170
10 9.330 9.307 8.777 9.630 9.593 9.083
11 6.103 6.033 6.033 6.100 6.123 6.117
12 6.093 6.120 6.020 6.623 6.753 6.710
13 5.203 4.993 5.080 5.157 5.090 5.130
14 5.977 5.900 5.893 6.053 6.063 6.053
15 5.057 5.010 5.060 5213 5.193 5.267
16 7.293 7.063 6.863 7.287 7.363 7.367
17 8.703 8.680 8.657 8.720 8.713 8.700
18 6.280 6.223 6.123 6.233 6.330 6.370
19 8.267 8.237 8.123 8.113 8.013 8.117
20 4.880 4.873 4.833 5.097 5.080 5.083
21 6.420 6.347 6.373 6.330 6.437 6.690
22 7.577 7.367 7.307 7.607 7.580 7.550
23 7.523 7.510 7.483 7.393 7.403 7.593
4t 6.692 6.643 6.571 6.700 6.706 6.693
xEdA 1.240 1.239 1.190 1.244 1.250 1.180
), Ellead
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¥ 12. 7R a*gke] FHAE(%)

ER R H]
e A8 47 % | A8 87 % | A8 4T
1 -1.436 -1.657 -2.053
2 -3.484 -2.323 2.701
3 -0.857 0.316 -0.178
4 1.407 1.367 -0.042
5 1.987 1.573 0.000
6 6.095 10.018 3.069
7 0.561 -0.168 1.504
8 1.503 1.391 0.471
9 -4.912 0.587 -3.886
10 0.250 5.931 0.381
11 1.147 1.147 -0.383
12 -0.438 1.204 -1.963
13 4.036 2.370 1.293
14 1.283 1.394 -0.165
15 0.923 -0.066 0.384
16 3.154 5.896 -1.052
17 0.268 0.536 0.076
18 0.902 2.495 -1.551
19 0.363 1.734 1.233
20 0.137 0.956 0.327
21 1.142 0.727 -1.685
22 2.772 3.564 0.351
23 0.177 0.532 -0.135
Ht 0.738 1.718 -0.057
zZFdxt 2.262 2.625 1.546
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2) PRIMOS LiteZ ©]&3 Ragt 423 2 A&
¥ 13.Ragk(um) S4 43}
A4 9] n A8 59
No. a8 2 A8 A8 qa 2 A8 A8
45 5 8T % 45 5 8 %
1 18.500 18.767 16.400 16.833 17.233 18.267
2 18.800 16.100 18.067 17.000 16.367 17.333
3 20.800 19.100 17.533 22.833 21.567 22.233
4 20.067 18.467 17.733 20.633 17.367 20.800
5 14.667 14.500 13.100 15.400 15.500 17.300
6 15.533 14.600 13.600 13.933 14.433 14.500
7 17.900 17.633 18.000 16.667 15.200 15.767
8 20.333 17.267 19.867 21.800 18.500 20.567
9 14.000 13.567 12.300 14.200 15.100 14.467
10 22.867 22.333 18.367 22233 24367 22.733
11 15.633 16.500 15.400 15.200 17.267 16.267
12 14.200 12.267 13.133 15.133 13.100 14.533
13 15.067 14.267 13.200 18.767 20.633 18.100
14 13.967 15.500 12.667 14.150 14.667 14.700
15 15.867 15.967 15.600 16.567 17.200 16.167
16 17.933 18.067 16.833 16.100 17.500 18.200
17 13.833 11.200 11.767 10.100 9.633 10.733
18 20.000 17.433 17.600 22.033 20.667 20.333
19 19.200 16.267 15.667 18.867 22367 19.300
20 16.433 16.600 17.700 16.467 16.267 15.733
21 17.467 18.367 15.867 18.933 17.967 17.600
22 18.100 16.400 16.833 19.900 17.800 18.067
23 17.600 16.167 16.700 18.733 17.267 16.867
3+t 17.338 16.406 15.823 17.499 17.303 17.416
FF=AxF | 2526 2.404 2.282 3.182 3.194 2.808
28
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¥ 14, WS Ragke 7HA8(%)

No. ER R ERSE
4845 5 | AR 8F 5 | A& 47 5 | 48 8F
1 -1.443 11.351 -2.376 -8.519
2 14.362 3.901 3.725 -1.961
3 8.173 15.705 5.547 2.628
4 7.973 11.628 15.832 -0.808
5 1.139 10.684 -0.649 -12.338
6 6.009 12.446 -3.589 -4.067
7 1.490 -0.559 8.800 5.400
8 15.082 2.295 15.138 5.657
9 3.095 12.143 -6.338 -1.878
10 2.332 19.679 -9.595 -2.249
11 -5.544 1.493 -13.599 -7.020
12 13.615 7.512 13.436 3.965
13 5310 12.391 -9.947 3.552
14 -10.979 9.308 -3.651 -3.887
15 -0.630 1.681 -3.823 2414
16 -0.743 6.134 -8.696 -13.043
17 19.036 14.940 4.620 -6.271
18 12.833 12.000 6.203 7.716
19 15.278 18.403 -18.551 -2.297
20 -1.014 -7.708 1215 4.453
21 -5.153 9.160 5.106 7.042
22 9.392 6.998 10.553 9.213
23 8.144 5.114 7.829 9.964
Fat 5.120 8.552 0.747 -0.101
R 7.764 6.455 9.323 6.567
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2. AT AR 93 FHH dEHI)
A7 AE FH7KHET 3R FA)>
1. AFEo e A¥kzd oz wEskA 72
B EE
=N TR eIt | gy | 2R E
] & 5 16 2 0
L 4= T [
Go 4T F % 21.74 69.57 8.70 0.00
] & 6 15 2 0
e g= T [
e e % 26.09 65.22 8.70 0.00
2. AF A& F 13 Efo] JjHE AS =AU
B =
ageh | ad el | Lo | A e
_ & 0 18 5 0
A8 4= = °
e T % 0.00 78.26 21.74 0.00
_ & 3 13 7 0
HQ QE & °
G 8T ¥ % 13.04 56.52 30.43 0.00
3. Al A8 & B FHY mFRdo] MAd AE =AY
_ EE
age | 3| el | L | e a
] ] 1 18 4 0
A 4= T [
e AT % 4.35 78.26 17.39 0.00
] ] 4 15 4 0
e g= T [
e e % 17.39 65.22 17.39 0.00
4. AF A8 F EF 799 He77F A E AS =AU
B =
= e L e B i
] 3 2 5 6 0
e 4= [
R % 8.70 65.22 26.09 0.00
N ] 7 12 4 0
A g T [
e e % 30.43 52.17 17.39 0.00
5. o] A|Eo] HAA AL3= A|Eo vls] A JY7E?
B =
age | A" el | L | R g
] ] 4 16 3 0
A8 4= = °
e T % 17.39 69.57 13.04 0.00
] ] 3 16 4 0
HAQ QE & °
G 8T ¥ % 13.04 69.57 17.39 0.00
o g ok,
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6. °o] AFS FHol FHa Fi A5U7?

age | adaey | L | aea e
™
A8 4T ¥ ‘;; 26?09 6(;.4;57 13:.;04 0.(())0
48 8T ¥ ;i 26?09 521.217 21%74 0.(())0
7. ol AFol EAHW Frhste] AL AEUA?
age | adaey | S | aga e
A8 4T ¥ ;(i 4?}.(4)18 4?}.(4)18 8.270 4.25
™
A48 8T ¥ ‘;; 4?}.(4)18 34?78 21574 0.(())0
3. AFS Agstid Qo] olmd BAFI o] ANSS ARk HUNY
aEY 1A oy
1E 4T T ;(i O.(())O 10?)300
48 8T ¥ ;(i O.(())O 10?)300
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e 7]
1. 34 1982.03 ~ 1989.02 ATt o Ffefst, &fstal FH 5
1995.03~1997.06  AAtieta thatd o) gtat, oAl H=
1998.03 ~ 2003.02 AM et sty o|&ty}, oEukAL S8
2. 744 1989.03 oAl E FHE5IFWE ;38101)
1992.04 ~ 1993.02 AMheta o et B NE A
1993.03 ~ 1997.02 AA st oz et v Fa}stw A
1997.03 ~ 1998.02 A st oIyl v H-3}Ek
1997 A ZreAb7l oY) v e AT A
1997.03 R Al A4 HEH}AHE
1998.03 ~ 1999.12 s gt o yojsr o538k
2000.01 ~ & A AM =Y 5 A%
ofF st o F}ef st v -3}t
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FHATE oAt v st u A
Fde= A9
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(1) Sung Hae Bae, Jung Jun Park, Eun Jeung Song, Jung Ah Lee, Kyung Soo Byun, Nam Soo
Kim, Tae Kee Moon. The comparison of the melanin content and UV exposure affecting
aging process: seven countries in Asia. J Cosmet Dermatol, 2016; doi: 10.1111/jocd.12234.

(2) Sae Rom Park, Hyun Ju Kim, Hye Kyong Park, Ju Yeon Kim, Nam Soo Kim, Kyung Soo
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by causes of dark circles and appropriate evaluation method of dark circles. Skin Res
Technol 2015; 22(3): 276-83.

(3) Hye Kyong Park, Nam Soo Kim, Tae Kee Moon, Bora Kim, Ho Young Jung, A Comparison
Study between Image Analysis and Conventional Methods in the Evaluation of Asian Skin
Color, Society of Cosmetic Scientists of Korea 2015; 41(2): 97-103.
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(7) Suh Hee Choi, Hyun Ju Kim, Bum Chun Lee, Tae Kee Moon, Nam Soo Kim. Clinical
Evaluation of Residual Effectiveness of Antibacterial Agents. Society of Cosmetic
Scientists of Korea 2013; 39(2): 133-140.
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(6) Seung-Won Shin, You Sun Kim and Chan-Ah Kang : Production of volatile oil
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