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NG S E{H[O] A ZtAH ST MZIH0] A 24y E{HO|A T3 S| MElHo]A A
i 3= 6= 9= 3= 6= 0= 3= 6= o= 3= 6= 9=

i

x|
L* 27.48 L* 26.50 L* 25.74 L* 28.51 L* 27.10 L* 26.79 L* 42.63 L* 4153 L* 40.43 L* 44.80 L* 43.64 L* 41.29
a* 527 a* 457 a* 499 a* 4.16 a* 5.98 a* 579 a* 24.75 a* 27.50 a* 26.34 a* 48.11 a* 52.06 a* 45.67
b* 3.69 b* 3.66 b* 3.66 b* 3.75 b* 6.64 b* 6.45 b* 8.01 b* 874 b* 9.45 b* 13.02 b* 16.74 b* 14.69

L* 26.75 L* 26.39 L* 25.72 L* 27.38 L* 27.12 L* 26.47 L* 40.36 L* 39.56 L* 38.73 L* 44.48 L* 44.23 L* 43.48
a* 511 a* 490 a* 5.10 a* 5.39 a* 5.05 a* 562 a* 28.49 a* 29.16 a* 32.01 a* 50.12 a* 49.26 a* 49.18
b* 3.03 b* 3.96 b* 3.92 b* 5.86 b* 5.34 b* 6.00 b* 10.12 b* 8.19 b* 10.43 b* 14.91 b* 12.87 b* 12.71

EX

Y
L* 24.46 L* 24.65 L* 24.57 L* 25.69 L* 25.66 L* 25.19 L* 38.53 L* 38.62 L* 38.33 L* 39.17 L* 39.54 L* 39.62
a* 323 a* 359 a* 352 a* 540 a* 5.90 a* 493 a* 21.07 a* 22.90 a* 23.10 a* 51.46 a* 49.79 a* 48.75

b* 2.00 b* 2.30 b* 2.07 b* 6.21 b* 6.38 b* 4.94 b* 6.16 b* 8.01 b* 7.46 b* 15.30 b* 14.50 b* 14.63

e

HE

= L* 26.51 L* 25.40 L* 25.56 L* 27.69 L* 26.57 L* 26.67 L* 39.55 L* 3847 L* 38.35 L* 40.49 L* 39.65 L* 39.67
a* 487 a* 574 a* 4.37 a* 599 a* 5.74 a* 564 a* 27.09 a* 26.57 a* 29.29 a* 47.49 a* 46.81 a* 47.16
b* 3.96 b* 450 b* 3.85 b* 6.45 b* 576 b* 6.62 b* 8.89 b* 840 b* 10.14 b* 14.39 b* 13.30 b* 13.02
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<E 31> Agwolzel N FAX WP FAX Al W A L P

3% 6% 9% A

s
M SD M SD M SD M SD
WA 27.48 0.20 26.50 0.24 25.74 0.16 26.57 0.76
3 26.75 0.07 26.39 0.38 25.72 0.19 26.29 0.50
2R 24.46 0.07 24.65 0.17 24.57 0.29 24.56 0.20
k] 26.51 0.35 25.40 0.37 25.56 0.18 25.82 0.58
zakd 26.30 1.16 25.73 0.83 2540 0.53 25.81 0.94
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F 32> HEulol oA A A Wt A A Algbe] whE ZA o] Lk vhd
A Az
el ARG ARE FEAR F b
T A B A) 35.68 3 11.89 197.11" 0.000
T2 AIZHB) 8.28 2 414 68.58™ 0.000
A*B 5.64 6 0.94 15.58™ 0.000
S 2.90 48 0.06
A 40023.93 60

wxx p< 001

@ Aol FAX WHIF FAA A G 2] Lk

Bt TEE A T SAd o] el FA A I 3R] A Zhe] whef

2699, Zrty 2698 £o 2 yEetwkow, Bgo] 2551% JH wgkth w3 §
A2 AIZPERE A Lx Hyto] 3io] 27.320]1, Th o & 64 2661, 9%
26.28 ©] 7 stk AA AR A WHI AR AZFERE 29
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3% 6% 9% A

22
M SD M SD M SD M SD
A 28.51 0.38 27.10 0.08 26.79 0.11 271.47 0.80
243 27.38 0.22 2712 0.07 26.47 0.26 26.99 0.44
Bl =3 25.69 0.24 25.66 0.24 25.19 0.09 25.51 0.30
Zukd 27.69 0.27 26.57 0.46 26.67 0.22 26.98 0.61
%1 A 21.32 1.08 26.61 0.66 26.28 0.68 26.74 0.93
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<E 35> WITIHG Mk FEE FAA YU FAX Aol mhE @49

A

w
Sh
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M SD M SD M SD M SD

WA 2748 0.20 26.50 0.24 25.74 0.16 26.57 0.76
3 26.75 0.07 26.39 0.38 25.72 0.19 26.29 0.50

Hii: e <3 24.46 0.07 24.65 0.17 24.57 0.29 24.56 0.20
Znby 26.51 0.35 25.40 0.37 25.56 0.18 25.82 0.58

A 26.30 1.16 25.73 0.83 25.40 0.53 25.81 0.94

WA 28.51 0.38 27.10 0.08 26.79 0.11 2747 0.80

4 27.38 0.22 27112 0.07 26.47 0.26 26.99 0.44

%ﬁoﬂ? e 3 25.69 0.24 25.66 024  25.19 0.09 25,51 0.30
by 27.69 0.27 26.57 0.46 26.67 0.22 26.98 0.61

A A 217.32 1.08 26.61 0.66 26.28 0.68 26.74 0.93

WA 28.00 0.62 26.80 0.36 26.27 0.57 27.02 0.89

4 27.07 0.37 26.76 0.46 26.10 0.45 26.64 0.58

Z1 A 2 25.08 0.67 25.15 0.57 24.88 0.38  25.04 0.55

by 27.10 0.69 25.99 0.74 26.12 0.61 26.40 0.83

AA 26.81 1.22 26.17 0.86 25.84 0.75 26.27 1.04
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d o glvh wEbd FeAl o]l s AL Bisgoll M AlFEe] 9 ] Lxo]
7HE St kel e Ho] ) A B 3ol Lxo] 7P Wtw A

Hol gl Holxo] MArt FejAlduol ] MiRrt o W] ZA o
H= oz weth mgla XX 9 ZFoA HHo] M anHoz W
Moz Atz ol AAl Azl AREE flEwlols At FE] A o]
122 Aol SefA o] AT

[
Ny
=
o
w
Sh
=
o,
filo
o)
o
£
o
i)
=z

(03

L] Awdt  Avre HdAw F D
s M FEA) 25.78 1 25.78 42419 0.000
T2 BHB) 67.20 3 22.40 368.59™ 0.000
FH A AIZHC) 19.45 2 9.72 159.99" 0.000
A=B 0.80 3 0.27 4.36™ 0.006
A*C 0.13 2 0.07 1.09 0.340
B=C 8.93 6 1.49 24.48" 0.000
A*BxC 0.70 6 0.12 1.91 0.088
X 5.83 9% 0.06
A 8296863 120

wx p< 0l ##x p< 001
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M SD M SD M SD M SD
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3 4036 032 3956 034 3873 033 3942 092
3 3853 027 3862 031 3833 025 3863 027
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felud Aolg wolvh webn WA Aa F Aedols B9 Lk

S FAA G, $A A AZE, 2o FAA el e A A ARl uet

Fol7k e o & vk WA sl APAR Geuol s PaN w F
42 g FA Bgel 1 Eabh £ Aoz AR ok AA A
Sol A ABMol s AN FAAZ YA Y ok B AL wWel Wi
=AY Wur BB AL u e Fasug A4 AL FAF
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Bl AFE ARE FEAH F p
T2 BHA) 80.42 3 26.81 301.36™ 0.000
FAH A AIZHB) 17.10 2 8.55 96.09" 0.000
A=B 9.83 6 1.64 18417 0.000
2=} 4.27 48 0.09
A 94154.49 60
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2E Ao Lx ¥ito] 3w WAIVF 448002 7b Eoka, 3% #iEe]
39172 7Hg wEekth
<E 39> FEAl-ulolmol A FA A I A A AR wE A9
L+ 3 2302
3% 6+ 9 AA
T8
M SD M SD M SD M SD
A 44.80 0.10 43.64 0.25 41.29 0.38 43.24 1.53
RiRY 44.48 0.19 44.23 0.06 43.48 0.06 44.06 0.45
2R 39.17 0.11 39.54 0.31 39.62 0.29 39.44 0.31
b 40.49 0.32 39.65 0.17 39.67 0.30 39.93 0.48
A 42.23 2.52 41.76 2.25 41.01 1.63 41.67 2.19

olelgh Afol7b frelm| Al dofr 7] flal thAFEA S AAE A= <&
40>} 2ot

FA A WY (F=1438.80, p<.00D)¥} F3x] A|ZHF=134.73, p<.001)] F &},
FHA Wy FHR AZHE=66.71, p<.001)] FEAE aHE FAHOR

TomR ApelE HIvh weEbA Rk TEE A4 T oSgAduel s P

Lo
=
*
rlo
o
_)1‘_1‘
N
ol
L
&
o
N
>,
[
[
AU
!
o
2
ol
oL
=2,
=

il
ot
R
R
>,
=



A A

40> S AP o] 2o T

<i#

ol

B

0.000
0.000
0.000

1438.80""

3 80.86

2

242.58

H(A)

=0

H

7]

134.73"

7.57
3.75
0.06

15.14

FH A AIZHB)

66.71""

6
48

22.50
2.70

Ax*B

60

104471.25

7

## p< 001

Bl L

=
T

] AlZroll

of Lol o

AN
A

A2 AlZrel] uhe} P

&
T

=g A duo] 27} 41672

HE =

ﬁo

o)

=

o

|7} 42.39% 7}

4

ks

2o 2

71 *

39.997} 74 whoreh A

T, e o2 6E 4065, 9

o}
AN

e

|

3L

aAe] Lx

ol ZelA@uo] ~ 37 w7} 448002 7bg =okar, Qe Mol 9% B



3F 6= 9= A
S

M sD M sD M SD M SD
W 4263 020 4153 039 4043 037 4153 098
@AW 4036 032 3956 034 3873 033 3942 092
7 EL Ik 3853 027 3862 031 3833 025 3863 027
M= g 985 008 3847 028 3835 026 3879 0.60
AR 4027 157 3954 129 3896 093 3959 138
B 4480 010 4364 025 4129 038 4324 153
AW 4448 019 4423 006 4348 006 4406 045
SeAE gy 3917 001 3954 031 3962 020 394 031
M= w4049 032 3965 017 3967 030 3993 048
AA 4223 252 4176 225 4101 163 4167 219
WX 4372 116 4258 116 4086 057 4239 153
A9 4242 218 4190 248 4091 272 AL74 247
A7 @ 3885 039 3908 057 3908 054 3904 050
kg 4002 055 3906 066 3901 075 3936 079
AR 4125 230 4065 213 3999 167 4063 210
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(

E 43> AEwolso N FAA AW FAX Akl w2 B ax it

3 mEax

37 6 9+ A

T
M SD M SD M SD M SD
WA 5.27 0.12 4.57 0.53 4.99 0.27 4.94 0.44
H 511 0.06 4.90 0.20 5.10 0.63 5.04 0.37
e <3 3.23 0.11 3.99 0.26 3.52 0.74 3.45 0.45
by 4.87 0.26 5.74 0.76 4.37 0.79 4.99 0.84
A 4.62 0.85 4.70 0.91 4.50 0.87 4.61 0.87

ol# gk ztol7b olmFA dopr 7] ffs) v FEAE AT dye <&

44>} ot

<HE 44> gEmolzel N FAX WWT FAX Azke] whE Ao ax thu

P A

A Ausd A= A F p
T2 A 26.87 3 8.96 39.81"" 0.000
FA A AZHB) 0.43 2 0.22 0.96 0.392

A=B 6.13 6 1.02 4.54™ 0.001
=k 10.80 48 0.22
A 1316.59 60

wx p< 0l ##x p< 001
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@ ZEAdu o] zoll A FH X I FAH A AJTFe] wE 2o ax

bl b A 5 Sl o] oA A A H I $ X 2] Al7bel| whet
Aol axoll dial AEE A= <E 45>9F 2

A WHEEE Ao ax Hiro] Aupdo] 579% b i, gl

2 Ej3 541, #¥3 535 #o7 VEyton wx7t 5317 7 wrgkth wak

~
T AHEEE A gx Hito] 67 567 7MY =gkon & ow 9
550, 3% 523 o2 Ueyt AAH R T WHY A AE R =

Aol ax Hito] 3% Zuldo] 5992 7b Eoka, 3 WAL 41622 7b

el gae TN kel QoA WAL UEE aro izt
FAEE 24570 FHAFE Aow wal
<E 45> MMl zoN FAX YW FAX Agk] wE BAe] ax
Bt wEai
3% 6% 9% A
Rt
M SD M SD M SD M SD
A 4.16 0.20 9.98 0.17 5.79 0.16 5.31 0.86
2 5.39 0.25 2.05 0.19 5.62 0.20 5.35 0.31
3 5.40 0.44 5.90 0.09 4.93 0.24 541 0.49
Eaptias 5.99 0.18 5.74 0.28 5.64 0.09 5.79 0.24
A 523 0.73 5.67 0.42 5.50 0.38 547 0.56
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olg] gk Afol7b frejm| kAl dofr 7] flaf tpHZFEA S HA
46> 2o,
T2 A BRI(F=14.30, p<.00D)¥} FA A AIZHF=18.82, p<.001)¢] F3& 7}

A=A W FAA AZHF=3845, p<.001)] d5zg ave BAHCRE &
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0.000
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an 3= SR 9= A
M SD M SD M SD M SD
WA 5.27 0.12 4.57 0.53 4.99 0.27 494 0.44
3 511 0.06 490 0.20 5.10 0.63 5.04 0.37
Hi]EL 2R 3.23 0.11 3.59 0.26 3.52 0.74 3.45 0.45
e 4.87 0.26 5.74 0.76 4.37 0.79 4.99 0.84
zakd 4.62 0.85 4.70 091 4.50 0.87 4.61 0.87
WA 4.16 0.20 5.98 0.17 5.79 0.16 5.31 0.86
3 5.39 0.25 5.05 0.19 5.62 0.20 5.35 0.31
—%ﬂ]ﬂofﬂi% el 3 5.40 0.44 5.90 0.09 493 0.24 541 0.49
2 5.99 0.18 5.74 0.28 5.64 0.09 5.79 0.24
AA 5.23 0.73 5.67 0.42 5.50 0.38 5.47 0.56
WA 471 0.61 5.28 0.83 5.39 0.47 513 0.70
%3 5.25 0.23 497 0.20 5.36 0.52 5.19 0.37
21 A 2R 4.32 1.18 4.75 1.23 4.22 0.91 4.43 1.10

ke 5.43 0.63 5.74 0.54 5.00 0.85 5.39 0.73

AA 4.93 0.84 5.18 0.85 5.00 0.84 5.04 0.84

ol#] gk ztol 7} frojwgha] Sofr 7] 9 vpWEEAS HAAIG AE <&
48>3F

Hbod 3 A 58 (F=161.45, p<.00D)3 F3x W (F=38.35, p<.001),
i A AIZHE=5.17, p<.01)¢] FE, vFdFsd M FH I FH A

W (F=31.89, p<.001), ¥rgd3d Max 583 AR A7HF=3.31, p<.05),
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7.65, p<.001),

Aol2 Wty waha o) ax
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0.000
0.000
0.007
0.000
0.041
0.000
0.000

161.45"
3835
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31.89™
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7.65"
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22.25
5.29
0.71
4.39
0.46
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1.92
0.14

1

3
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22.25
15.86
1.43
13.18
0.91
6.32
11.49
13.23
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o

T2 AR E TN ax Hyto] o] 29892 7HF = daL, U
2wy 2765, WA 2619 o2 yEehgon) ejgo] 223602 7y
o Ed $AH X AZPERE AN ax Hato] 9% 27.68% M =go
W, o R 64 2653, 3% 25350 7HE wdvh HA Ao FA A WY
FAHA AIZPHRE P3N ax] Haro] 97 Bt FPo] 32012 7 =9k,

3 &<k HPo] 21.07= 7HE SEokTh

52

—\TLI

<E 49> AEfHo] 2ol FA A It FA A A g whE g A e ax H

#7 wEa

32 6 9= AR

T2
M SD M SD M SD M SD
3 24.75 0.19 27.50 0.99 26.34 0.25 26.19 1.29
g 28.49 0.64 29.16 0.40 32.01 0.69 29.89 1.67
g 33 21.07 051 22.90 0.40 23.10 0.54 22.36 1.05
Zuty 27.09 0.25 26.57 0.19 29.29 0.40 27.65 1.25
= A 25.35 291 26.53 2.41 27.68 3.44 26.52 3.05

b
rir
AN
ke

ol#l g Aol7h Felul @A rolns] gla) ThAFEAL ANF A3

50> 2o
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T 50> fEMolzdA FAA W FAR Akl g BAMe ax )

ERRIECE

LN

¥ 2l ART ARE FEAH F b
T A B A) 450.86 3 150.29 582.03" 0.000
T2 AIZHB) 54.48 2 27124 105.49" 0.000
A*B 32.76 6 5.46 21.15™ 0.000
S 12.39 48 0.26
A 42753.37 60
wxx p< 001

@ 2EADMol A FAX W FAA Aol g B a
Wl ey Az 3 FeAAuol 2o FAA W FAA A7 we
Bzae] geo] ols) AWE AT <E 5157 P,

FA2 whgEes P ax FFo] BPo] 500002 M wka, o

d

s

= 3 4952, WA 4861 wo® UEwon, dubdol 47160% 7H
ek w3k FA A AFFERE AN ax Fito] 6%0] 49488 7 =9k
2 3% 4930, 9% 4769 o e AAHoR FAHX P

o
B} OFAR APARE WA ax Fito] 68 B WA 520602 /M

o

it
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% 51> 2oz A FAA B FAA Al whe FAAY ax

3% 6% 9% A
R
M SD M SD M SD M SD
WA 4811 0.77 52.06 0.61 45.67 1.11 48.61 2.84
H3 50.12 0.94 49.26 0.67 49.18 0.38 49.52 0.78
2R 51.46 0.09 49.79 0.87 48.75 0.23 50.00 1.25
Znb 47.49 0.73 46.81 0.24 47.16 0.82 47.16 0.67
A 49.30 1.75 49.48 2.00 47.69 1.57 48.82 1.93

el 3 o]t Feln @] Solny] SAs ChAFRAL HAF A <
52>} 2t

T2 A BR(F=49.05, p<.00D)¥} FA A A|ZHF=40.44, p<.00D)¢] F& 3},
A7) wpdsh FAH AHE-3058, p<0)e] ABE mae FAROR &
oulgh el E wolth webd welTEE Ak F FeAduels Py

=<
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A A
B ART  ARE BEAF F D

T A B A) 70.41 3 23.47 49.05 0.000

T2 AIZHB) 38.70 2 19.35 40.44™ 0.000
A*B 87.79 6 14.63 30.58™ 0.000
Q2 A} 22.97 48 0.48
A 143240.03 60

ik p<.001

® WG An &
S o) 20} el Al
FAA Azkel wheh P

lo
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*
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=
:<|>L_'4
e
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Do) ar WA WGTHY A% § 882
Qe o] A 2652K T =¢k3 Txx WHEZE= Algo] 397002 A =&

Wdel] Blgo] 3618 7MY wrotow, FAHX AERE 6% 3801% 7HY

Z A A o] 2o 6% Fo WX 7} 520602 7Y =gka, e o] o 3E
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.. B A

M SD M SD M SD M SD

k1 24.75 0.19 27.50 0.99 26.34 0.25 26.19 1.29

23 28.49 0.64 29.16 0.40 32.01 0.69 29.89 1.67

1H =

W) o] 2 B 3 21.07 0.51 22.90 0.40 23.10 0.54 22.36 1.05

Zrky 27.09 0.25 26.57 0.19 29.29 0.40 27.65 1.25

2 A 25.35 291 26.53 2.41 27.68 3.44 26.52 3.05

1] 48.11 0.77 52.06 0.61 45.67 1.11 48.61 2.84

R 50.12 0.94 49.26 0.67 49.18 0.38 49.52 0.78

é;ﬂﬂoiﬂi% Efj 33 51.46 0.09 49.79 0.87 48.75 0.23 50.00 1.25

Zruly 47.49 0.73 46.81 0.24 47.16 0.82 47.16 0.67

A 49.30 1.75 49.48 2.00 47.69 1.57 48.82 1.93

1] 36.43 12.32 39.78 12.97 36.01 10.22 37.40 11.60

LR 39.31 11.43 39.21 10.60 40.60 9.07 39.70 10.07

2 A B} g 36.27 16.02 36.35 14.19 35.92 13.52 36.18 14.10

2ty 37.29 10.77 36.69 10.67 38.23 9.44 37.40 9.97

2 A 37.32 12.36 38.01 11.82 37.69 10.47 37.67 11.48
olelat Aol7t felmeA obus] 98] TEFRAL AAF AR <E

54>} 2},

Hhd ek A4 {3 (F=40502.80, p<.001)3} 3% LH(F=176.62
p<001), TEl3 FAH AZHF=1271, p<00D)e] FE}, WdTEY Az &
g3} FAA HEFE-29506, p<001), WATHG Az FP7 FAH A7

Ma s FAX W, FAA AHE-883, p<00De] HEAE Ede E
AHoE folud o1& wyrh wtebd P are VITHY M F
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11376
4572
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14920.71
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4.68
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41.91
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3
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2
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14920.71
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83.82
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19.51
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3% 6 9% A
T
M SD M SD M SD M SD
WA 3.69 0.40 3.66 0.14 3.66 0.26 3.67 0.26
H3 3.03 0.18 3.96 0.34 3.92 0.69 3.64 0.61
el <3 2.00 0.16 2.30 0.13 2.07 0.50 2.12 0.32
by 3.96 0.10 4.50 1.28 3.85 1.06 4.10 0.94
AA 3.17 0.80 3.60 1.03 3.37 1.01 3.38 0.95

ol gk Apol7h frolvghx] kopr 7] fla v FEA S AA Ay <F

56>3}F 7t}
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FH A WH(F=34.45, p<.001) FEI= TAHGOR Foud xols HIo
W, $HA AIZRe] Fad, $AA I AR AZEY] AeAE a2
AMoZ Fon gk ztolE HolA| Fokth wekas WF s AMAh T HEH
o]~ AM ] hxZ FHX W wel xol7t S & F AUTh

356> YE o] 2ol A TR WHI A2 Al ZEe] whE Aol b thi

FaEA A
W ekgl AwdE  AFE FFAF F D
T2 BHA) 33.81 3 11.27 3445 0.000
T2 AIZHB) 1.87 2 0.94 2.86 0.067
A=B 2.32 6 0.39 1.18 0.333
o=t 15.70 48 0.33
A 740.65 60

s p<.001

@ =g Alduo] 2ol A A R T A A Zrol] wE Ao b

WA s A 5 S Ald o] 2ol A A I XX A ZFe] whet
ZAe] profl s Ay A= <F 57> 2o

FAA BRERE 2 bx Hito] Znpdo] 6160 % VMY =L, v
o % Efs 584, 9 573 wo= yEEtow, WAt 561% 7P Wkt &
3 T AIZPERE ZA] bx Hifo] 610 6030 R 7MY ko, Ut
o7 9F 591, 3% 557 o2 yEelyt. dAFHer FAx Wy FA3
AP R = 2ol be o] 61 Fot WAIVE 6648 7Y =L, 3% s<h
W27} 3758 74 wkekt)
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#® 87> =

3% 65 9% A

T
M SD M SD M SD M SD
WA 3.75 0.20 6.64 0.19 6.45 0.16 5.61 1.37
2 5.86 0.22 5.34 0.22 6.00 0.27 5.73 0.37
2k 6.21 0.65 6.38 0.13 494 0.20 5.84 0.76
2y 6.45 0.18 5.76 0.28 6.26 0.12 6.16 0.35
ikl 5.57 1.15 6.03 0.56 591 0.62 5.84 0.83

olelgh xfol7b frejm|gha] dolr 7] &l thAHEAS AAS Ades <&
58>7 2t

FA A H(F=11.14, p<.00D)¥ FH A AIZHF=15.99, p<.001)®] F& 3, F
A=A I F2x AIZHF=73.80, p<.001)e] A5HE T EAHOE H
ojn gk ztol & WATH webA] wred s M4 5 FEAlduo] s A b
S FAA WY FAA AL 2Ea FAHA] AP wE FH A A u)

e Aol7h e & F glrh slel AvelA ®i vhsh o] beil Aol
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<E 59> WMATEY Ak FHW FAX PP FAX Aol utE @A
be Witd EEd
an 3= A
M SD M SD M SD M SD
X 3.69 0.40 3.66 0.14 3.66 0.26 3.67 0.26
= 3.03 0.18 3.96 0.34 3.92 0.69 3.64 0.61
ﬂii: €} 3 2.00 0.16 2.30 0.13 2.07 0.50 212 0.32
Zvky 3.96 0.10 4.50 1.28 3.85 1.06 4.10 0.94
7 A 3.17 0.80 3.60 1.03 3.37 1.01 3.38 0.95
i 3.75 0.20 6.64 0.19 6.45 0.16 5.61 1.37
243 5.86 0.22 5.34 0.22 6.00 0.27 5.73 0.37
=AY =
W) 0] 2= B3 6.21 0.65 6.38 0.13 494 0.20 5.84 0.76
2ty 6.45 0.18 5.76 0.28 6.26 0.12 6.16 0.35
A 5.57 1.15 6.03 0.56 591 0.62 5.84 0.83
WA 3.72 0.30 5.15 1.58 5.06 1.48 4.64 1.39
2 4.44 1.50 4.65 0.78 4.96 1.20 4.68 1.18
2 A B} g 4.11 2.26 4.34 2.15 3.50 1.56 3.98 1.98
2y 521 1.32 5.13 1.10 5.06 1.45 5.13 1.25
A A 4.37 1.56 4.82 1.48 4.64 1.53 4.61 1.52
ol et Aol7h fom e Polmr] gla GMFEAS ANF ARE <E
60>} 2t}

v sbd A F3E(F=901.94, p<.00) $-A %]
aelal A4 A AIZHF=10.23, p<.00D)e] a3}, vk A

P
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2 ognbd 915 WA 873 o= Yewow, BFo] 721 7P Stk &
3 FAHA AIPERE PAM] bx Hito] 9wo] 937E 7MY Ekow, U
o7 6% 834, 3% 829 =02 ettt

AAR R TR WHY FHX AR E FAA] bx Fito] 97 Tt
#o] 104302 7HF kil 38 B BlFo] 61602 7 vkt

<E 61>5 S BAA b HAMEete] FA dAT FAALES FHS

<E 61> HJEHo] A FH A WEI FH A AJZbel] wE P 9] bx

3 mEda

3% 6x 9% A

s
M SD M SD M SD M SD
WA 8.01 0.21 8.74 0.33 9.45 0.34 8.73 0.67
B 10.12 0.52 8.19 0.33 10.43 0.39 9.58 1.10
e 3 6.16 0.25 8.01 0.07 7.46 0.36 7.21 0.84
b 8.89 0.14 8.40 0.15 10.14 0.11 9.15 0.77
A 8.29 1.51 8.34 0.36 9.37 1.23 8.67 1.23

olglgh Apol7t frejmlghx] dolry] 913 thlgRAS A Adie <
62> 2t
T2 WH(F=181.91, p<.00D)3 FA AIZHF=84.39, p<.001)e] F3Z
AR BRI FHA AIZHEF=4212, p<.001)®] 328 E3e SAASR
Feu g Aol & HOlvh mebM ubg g Aa & flEwe]s PA ] b

< FAA I SAA AIRE, 2o A el mE A A AR w)

=

E
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E 62> gE ol zolA] FAA wET FAX Algke] e FAMe] bx o}
MaEA A3

A A A= BtAlw F p
T2 BHA) 47.86 3 15.95 181.917* 0.000
FA4 A A 7HB) 14.80 2 7.40 84.39" 0.000

A=B 22.16 6 3.69 42127 0.000
22t 4.21 48 0.09
A 4595.00 60

wxx p< 001

@ Ao A FAX T FAX Ae] B B b
Wl ey Az 3 FeAAuol 2o FAA W FAA A7 we
Bzae] beol dia] AR A3 <E 63> 2rh

W 2= g g 0] hx Hito] W7} 14.822 /M =9k, theo

2

T
2 B3 1481, 49ty 1357 £ 2 yEytor #go] 135002 7 gk

of HEgh S X AZFEEE FAMY bx Hito] 3o 144082 7MY =9ko

O

o, 502 6+ 1435, 9% 1376 £o = YEYT, dAdoz SHqx] wH

b FAA AERE FAM] br Fito] 6% o $AZL 16742 M
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E 63> FelAmol 2ol A FHA WD FAX Aol w2 Pase) b
At EEAA
3% 6% 9 A
RoT
M SD M SD M SD M SD
WA 13.02 0.47 16.74 0.53 14.69 0.86 14.82 1.69
4 1491 0.77 12.87 0.44 1271 0.55 13.50 1.18
2R 15.30 0.04 14.50 0.53 14.63 0.14 14.81 0.46
Fagtias 14.39 0.34 13.30 0.23 13.02 0.49 13.57 0.70
2 A 14.40 0.99 14.35 1.60 13.76 1.07 14.17 1.26
ol Aol7b Frov@A Lolns] A TPABEAL AN AAE <E

64><} 7t}

F A% W (F=32.43, p<.001)3} T x A7k

F=10.04, p<.001)®] +Fa3, +

AA W A AIZHEF=34.12, p<.001)9] 4&28 3= FAHSE

ofn|g AolE BATh weld wgTsg Ahn T FeAdels PAM]
b2 x| WP S x] A|E 2Elal S e mhE XX A7
weh Afelzk eg & 4 vk BAM bra FAEee BAE L 5 gl
Aot
64> A AWl 2ol N FAA WET FA R Azte] wh2 P3| b
che A A3
H Q) AEdE  AFE  HEAN F D
32 WHA) 24.64 3 8.21 32.43"* 0.000
F 22 AZHB) 5.09 2 2.54 10.04** 0.000
A=B 51.86 6 8.64 34.12° 0.000
.=} 12.16 48 0.25
HA 12147.31 60
#x% p< 001
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FAA WA FAA A we P2

9% AA
T
M SD M SD M SD M SD
] 8.01 0.21 8.74 0.33 9.45 0.34 8.73 0.67
2 10.12 0.52 8.19 0.33 10.43 0.39 9.58 1.10
Hifl B 3 6.16 0.25 8.01 0.07 7.46 0.36 7.21 0.84
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ABSTRACT

A Study on Pigmentation Level According to

Post-treatment Method of Semi-permanent Makeup

Kwon, Sunmi
Department of Clothing
Graduate School

Sungshin Women's University

A merit of semi-permanent makeup includes convenience and
naturalness, thereby functioning as a factor of having a strong consumer
base. But it is the real situation of being inadequate for an in-depth
research on pigmentation level that affects durability of semi-permanent
makeup. Also, the data are also in the insufficient condition that objectively
measured coloring variation and coloring degree depending on
post-treatment in the procedural process. There are many cases that
beauticians, who correspond to the main procedural person, fail to correctly
know a fact that the post-treatment of procedure has an effect on coloring.
Thus, an empirical research on this is considered to be necessary.

Accordingly, to examine the pigment & procedure to be used, the



post—treatment, and the perception on a problem & an improvement plan
for semi-permanent makeup through a prior survey of 147 semi-permanent
makeup experts, this study carried out x*(chi-square) test and frequency
analysis. Arranging the results of this study, they are as follows.

First, as for general characteristics of semi—permanent makeup experts,
the age was the largest in their 40s. The professional career was the most
in 7~10 years. The average monthly income was shown to be the highest
in 3,000,000 won~4,000,000 won. The workplace was the largest in a
specialized shop for semi-permanent makeup.

Second, regarding a coloring type that is used mainly given the
procedure of semi-permanent makeup, the experts of using the glycerin
base were larger than the experts of using the water base. In terms of a
preferential consideration given buying pigment, both groups were thinking
the color formation property most importantly.

Third, the most important thing in the procedure of semi—permanent
makeup was regarded as procedural capacity. The technique, which is used
primarily, i1s a gradation technique. The work that is required time the
most given the procedure of semi-permanent makeup appeared to be when
making use of the technique.

Fourth, the time required for eyebrow procedure out of the time for
semi-permanent makeup was the highest in 1 hour and 30 minutes. The
time required for eye line procedure was the largest in 1 hour. The lip
procedure was the most in experts of requiring 2 hours.

Fifth, the most important thing for improving pigmentation level of

semi—-permanent makeup was the largest in the perception as saying that



the medical in-vivo indicators and needles are critical.

Sixth, a reason for post-treatment following the semi-permanent
makeup possessed the greater part in the aim of increasing coloration. The
post—treatment method that i1s performed the most appeared to be the
highest in wrapping(covering with plastic wrap) after pigment application.
The post-treatment time required was the largest in less than 15 minutes.
Post-treatment for enhancing pigmentation level was the most In experts
who recognize that wrapping after pigment application is good. As for a
future post-treatment method of semi—-permanent makeup, an attempt for a
tapping method had the greater part in a will to try. The point that will
need to be considered most significantly in post-treatment was the most in
what regards coloration as important.

Seventh, as a result of having examined the perception of experts on
the biggest problem about the procedure of semi-permanent makeup, it
was the highest in what limited a procedural person’s qualification to a
healthcare worker. The necessary element for increasing customer
satisfaction given the procedure of semi—permanent makeup was the
largest in a procedural person’s expertise. The most important thing for
the development in semi-permanent makeup was mostly possessed by a
procedural person’s qualification.

To compare a post-treatment method that has influence upon
pigmentation level of semi-permanent makeup, this study gauged
pigmentation level of pigskin, which was implemented the semi—permanent
makeup, using spectrophotometer.

To examine Lx*, ax bx of pigskin as an analytical technique,



MANOVA (multi-variate ANOVA) was conducted.
Arranging the results of this study, they are as follows.

L+ 1s a value of showing brightness. The bigger Lx* leads to the
higher lightness. The smaller value leads to the lower brightness. And the
lower lightness seems to be colored better.

First, L* in brown with the water base appeared to be the lowest in
3-minute tapping(a fast and fine tap). L* in brown with the glycerin base
was indicated to be the lowest in 9-minute tapping. L* in pink with the
water base appeared to be the lowest in 9-minute tapping. L* in pink with
the glycerin base was the lowest in 3—minute tapping.

In terms of a post—treatment method that raises coloration same as the
experimental outcome, tapping was shown to have the highest efficiency.
By coloring type, the pigment in the water base seems to be formed
better.

Second, there is a difference in the distribution of a factor, which
determines color according to the colorimetric area of pigskin in the
experiment. Thus, the analysis of average value is possible. However, error
range in a*b* by each specimen is wide, thereby having been able to be
seen that there is variance in a*b* depending on a measuring part.
Accordingly, a* and b#* are thought to be unsuitable for inquiring into
pigmentation level.

The empirical research led to having elicited quantitative data on a
post-treatment method of the semi-permanent makeup procedure and to
having offered methodological top-level information on post-treatment,
resulting in being expected to give help to the development in

semi—-permanent makeup.
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