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Abstract

In parallel to the social trend of green consumerism and wellbeing, the demand for
naturally colored organic cotton (NaCOC) continually increases in the textile and clothing
industry. The present study examined the reliability of a visual sensibility evaluation
method and the effects of NaCOC color, scouring, and evaluator’s age on the visual
sensibility of NaCOC. A test-retest regime being administered, two age groups (20s &
30s; 40s & 50s) of female evaluators rated three color sets of NaCOC specimens (ivory,
green, and coyote brown) treated by two chemical scouring (Na,CO; and NaOH) and two
bioscouring (enzyme and boiling water) methods using 7-point scales of nine visual
sensibilities (bright-dark; clear-murky; heavy-light; vivid-subdued; warm-cool; fresh-
stale; strong-weak; showy-plain; and luxurious-cheap). The bipolar visual sensibility
adjectives were selected for the visual sensibility evaluation of NaCOC from a review of
related studies. The inter-rater variability (grand average of SD = 1.08) of the sensibility
evaluation method was found about 1.4 times the corresponding intra-rater variability
(grand average of SD = 0.76). Between-group agreement (20s & 30s vs. 40s & 50s) for

I



visual sensibilities was the largest (mean = .77) among overall agreement (mean = .48) &
within-group agreement (mean = .53 for 20s & 30s; .54 for 40s & 50s). Preferred
scouring methods for the cotton colors and age groups were identified for each visual
sensibility scale. Lastly, color emotion models were developed to study the relationship
between colors and visual sensibilities. The present study demonstrated that a bioscouring

method can replace the traditional chemical methods for selected visual sensibilities.
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SOFTNESS
DEFINITION HOW SOFT THE FABRIC FEELS

SCORING THE SOFTER THE FABRIC FEELS, THE MORE
SOFTNESS IT HAS — THE HIGHER THE SCORE

EXAMPLE SCORING

NOT AT ALL EXTREMELY
SOFT SOFT
(LOW SCORE) (HIGH SCORE)

METHOD TO TEST FOR SOFTNESS

Ry
/

GENTLY RUB THE FABRIC BETWEEN THE FINGERS AND THUMB.

HOW SOFT DOES IT FEEL?

THE SOFTER IT FEELS, THE HIGHER THE SCORE.

a9 2-3. 229 softnessE H7F5H7] 1%k A A] A} (Mackay, 1992)

sl BohAel AL 39, BAsE Be A4 e A8 o
S 54 248 Aed A 34 AR dd A7 $3E.
Kawabata (1982)%= A& o3& &A] ZZo ool KES-F system (Kawabata
Evaluation System of Fabrics; KATO TECH. Co., Japan) 2.2 S 2| &9 o4 &

Al 21 A4, =53 A2 v Rbe] =34 37Kl smoothness, stiffness)

£y

el gk #AE stebela £3 elel M@ A A4S el a1

H A, 5 A4, v AE, 7S Fotshal stepwise regressions &3
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A= Ao
£A

20 ~ 30t] 40 ~ 50T

A FhoAz} 42(H) 30 30

4t 25.8 493

A (A F=AA 3.3 5.7
H 2 21 ~34 41 ~ 58

3.2. HJ} AR
B A Hr Ao AFEE AlaEe X 329 o] 37HR A

(ivory, green, coyote brown)2] A1-froll thall Kang and Epps (2008)2] g7 S

oY

x5t A= wAgE Al&E9} chemical scouring W (Na,COs;, NaOH) 2
bioscouring W' (enzyme, BT E)o.% AH2lH 15F0] 4z 4]
dde] wE A W3t pattern®] AFEAAS &Qlsty] fl&) 2 Aot
Kang and Epps (2008)%] A-tolA] T U3tA AF&¥ green®} coyote brown<]
color setol] ™3] CIELAB (CIE: Colmmission Internationale d' Eclairage, =7 4| %=
A¥3)) A F7F EA(L, a, by BHWSIATE L, a, boll A LS lightnessE 2] 7| 3}
A= 0(H2M) ~ 100 ()] k= 7EITH ad] W= -128 (5A) ~ 127
(A gk 7HAH, b 9= -128 (3 ~ 127 ()] ghs THRIth(LE
3-1 ). Green?} coyote brown®] & w2 A 54 Zb vlu A3 L

2.52 ~18.50,a= 7.83 ~12.63, Z12]3l b= 049 ~5850. 2 1 xfo]7} AA] g

17



ALE T ATHIH 32 FXE).

I 3-2. AHEA HF O 158 AR

A Wy
Enzyme
(100 g/L
Na,CO; NaOH pectinase, 50 g/L

(0.5 g/L sodium (0.5 g/L sodium cellulase, & 0.05
carbonate & 1 g/L  hydroxide & 1 g/L M acetate buffer —
A vg4a Tween 80) Tween 80) solution of pH 5.0) 2= B

18
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100 100

80 + 80
68.62 66.95 66.77
60 | 4o : Ceeeren o 6189 60 -
63.02 NNgeer Tl 0+ 56,69 L
40 48.31 50.42 20
20 20
*+&r+ Changet al. (2010) «+ &+ Changet al.(2010)
o+ e==S@=Kang & Epps (2008) 0 e Kang & Epps (2008).
N:O| R A B:NaOH C:enzymep.nmL o N:OjEE A B:NaOH C:enzymep, L g
Na2co3 7% Na2co3 -
122 122
72 + < 72
22 41038 1125 1093 1159 1071 221308 4901 1230 1366
‘.-.-...)......-;......o)n....-‘ = 13.54
— = ——  Bressa., wﬂ,wuwm
236 o gas o o7y 250 288 a 436 "}6 FOMNIEEERL :
g |N:OJE 21 A:Na2 03 B:NaO enzyme p.mL g 28 IN:O|E2 A:Na2CO37B:NaOH Cienzyme p. mL g
-78 -78
=+ @+« Changet al. (2010) «+ e+ Changet al. (2010)
e Kang & Epps (2008) g Kang & Epps (2008)
-128 -128
122 122
72 72
b | @85 259 216 2547 . ” 2618 o0 2200 26065 2686
22.16 1674 1747 2242 2357 b 2527 g1 1936 2051 22'7‘f
g N:OjE A:Na2CO3 B:NaOH C:enzyme D:ELE g N:O)E S A:Na2CO3 B:NaOH C:enzyme p. g
-78 -78
«+ 4+« Changet al. (2010) «« &+ = Changet al. (2010)
=g Kang & Epps (2008) = Kang & Epps (2008)
-128 -128
(a) Green (b) Coyote brown
= -
¥ 3-2. - W] wE green, coyote brown A]|&E2] Lab W3} pattern H] 1L

20
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3 3-3.NaCOC A7 H7F F8AF 4 A+

Ll " A AR 71+

% w9 e N | A= = NaCOC
1 Bright — Dark O O O O
2 Clear — Murky O O O O
3 Heavy — Light O O O O
4 | Vivid - Subdued O O O O
5 Warm — Cool O O O O
6 Fresh — Stale O O @) O
7 Strong — Weak O O O O
8 Showy — Plain O @) O O
9 Luxurious — Cheap @) O O O
10 | Desperate — Hopeful O X - -
11 Foreign — Domestic O O X -
12 | Sensible — Senseless @) O X -
13 Happy — Sad O O X -
14 | Active — Passive O O X -
15 Masculine — Feminine O O X -
16 Beautiful — Ugly O O O X
17 Hard — Soft X - - -
18 | Modern — Classical O O X -
19 | Tense — Relaxed O O X -
20 | Like — Dislike X - - -
21 Simple — Complex O O X -
22 | Young — Old O O X -
23 Rough — Smooth X - - -
24 | Natural - Artificial O O X -
25 | High quality — Low quality X - - -
26 | Voluminous — Not voluminous X - - -
27 Compact — Loose X - - -

23



%l

2~

4G~
=

28 Spring/Summer — Fall/Winter O O X
29 Rational — Emotional @) X

30 | Common — Unique O O X
31 Harmonious — Absonant O O X
32 | Casual — Formal O O X
33 Pure — Sexy O O X
34 Eastern — Western O O X
35 Poise — Lively O O X
36 | Erect — Lying X -

37 Symmetrical — Asymmetrical X -

38 Curve — Linear X -

39 | Sudden — Gradual O X

40 | Orderly — Disorderly O O

41 Familiar — Strange O O

42 | Dry — Wet X -

43 Gentle — Indifferent O O

44 | Uncomfortable — Comfortable X -

45 Personal — Impersonal O O

46 Lovely — Unlovely O O

47 | Depressive — Carefree O X

48 Scary — Not Scary O X

49 | Free — Precise X -

50 | Typical — Individualistic X -

51 Nice — Bad X -

*O: A" 84 %
X: Aleld 8 4
A7gE 9ol Al < - o FE; B - g8 %

D
o
o)
rot
rol

- .
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IV.AZA H7F 224 Protocol

AR B gEe AR stetsy] s 2F Felart wEom

H7ksk Ayle]l W F(intra-rater reliability)d} Ad oz} 7ke] A WHE
(inter-rater reliability)S A alqlth. mix|wto = A3 oz 1+ A4 H7t

dyo] AXAS Fotstr] fs] AwHH(overall), 9E H Wl(within-group),

I
Ak
k]
re
ol
N,
T
[-‘\1

F(between-group) L XA S 2+7z; H-A181% T}

4.1. Intra- & inter-rater reliability 4]

[

B oATE A7 ) protocold] A EA gteks fe) 7 2 AT

7ol wh2 W -F(intra-rater reliability)¥} ¥ 7}AHE F ¥ F(inter-rater reliability)=-

247} A5k Intra-rater reliability= 7} J7FA59] H7F 2 AjF 7 A 2}o
xdxke gk Fagto 2 FAE O interrater reliability™= 7t H7HAHE

of Frt & AR Ao FugEel e FFAAE AL AT Intra- &
Inter-rater reliability'™= ANOVAS} post-hoc analysis W o2 +2A ¥ om 43}

o|4to] wE AL FAe ol EA e FAsIA| Ferl)

4.2. YA (agreement) ¥4

B oATE Agd kel A9 setals] A Agd 27k Aot

rr

28



2 %] 4 (overall agreement), 1% F TH(20 ~ 300 & 40 ~ 500}) U

143 (within-group agreement), Ad HEH20 ~ 30T vs. 40 ~ 50th)
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N dn oo RV 0
T o x o
0 — il - 0 —
W om = @ P g o MR
S TS G R
_ 0 o T — o
S A RoAE g
o = ~ —_ —_ 0
X s Xoom N R
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1570 A&

~ Ivory
(N)

Ivory

(A)

Coyote
brown

©

Coyote
brown

(D)

: A8 Ao} 1% f‘: LHHX| A% &oix} 598 B
il

sy g7) F's60

#1

#1
-

#1

1

#

o ]

Bt B

¥ E - vE
N #2 3
¥ ‘Fj ()| an i )
N #2 (!
|

¥ *Jﬁ () amd
e #2 N
L |

-

- .

AR R

--

d

* N: 0|3, A: Na,CO;, B: NaOH, C: enzyme, D: &

EPNE P -
Overallagreement,, o ..o =+~ i=AFFARHE
Ea i A
n n =060
Y 4-1we - o) e gd Ay A4
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ge - ose 20 ~ 300 M3 HOIXt 1% LR Mg Aoixt 29% B

rs 7] I'430

 Ivory ;—; g/:] ,_;' ;_/ /;_:’ ;_/

(N) #1 #2 #30
Ivory J C—/ E;/‘ g/-*’ g;! Q
A #1 #2 #30

1574 A&

- A A B R & A
©

Coyote o | ()| gl ) ( () [ )
br(oDv)vn #1 #2 #30

* N: 0|3, A: Na,CO;, B: NaOH, C: enzyme, D: 2= &

iy = =213
Within - group agreement,, o oo = - =

T

% 4-2. 9 — of T8 el tigk 20~300] ddE FAo ] A
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e - o= |1 120 ~ 3000 Y HOIX} 30 B ﬁmo ~ 500 M Aoixt 308 Wz

rbetween-group agreement

[ Ivory Q ﬁj
(N)

Ivory Q m_)
(A)

c NI
covcre b ﬁJ
©

Coyote . v
brown
(D)

* N: 0j%d74, A: Na,CO;, B: NaOH, C: enzyme, D: &= 2

157§ A=

T 4309 - o el WiR A e F LAA

4.3. NaCOC A A|ZA o =24 7

= ATE AT E98 A 54 7He] A3 AAE Frelstar A
AAE A538H7] 913 NaCOC Al oS models 7NEstaizl skt o]

il

9l&ke] SP 62 MAA|(X-Rite, Inc., USA)S Ab&-3te] ZF H7F A& L, a, b

T A F 9l ML, L L a, 2, 2, b, b, b)E AHE3EO] stepwise

regression® AT F, HLE AZAS Bakel 7 Aol FAF FFS
AL A A AAS setstug sgieh
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AZEd B7E e A E4E Al AR oA vl AEA

o

-5 (intra-rater reliability) = A3 FoAzL 1He] AZH W S (inter-rater
reliability)©] &A1 E ATk =3 A7 H7F Axbe] XA (agreement)s 4]
sh7] 918l AREAd L XA (overall agreement), 1% H& Ul A XA (within-group
agreement), 1% T I+ U XA (between-group agreement)©] Z}Z} 2] & ST},
NaCOC A%t Axgdoio] e A3 Fozte] ds JH Hs gotaiglth
npx ek o ' vkt A olS5sh7] #9138 NaCOC Al a5 o] 7= Sl

o,

51. A|ZA B7} protocold] AlFA £

5.1.1. Intra-rater reliability

NaCOC A7+l ™3t intra-rater reliability:™= ¥ 0.76 (B9 = 0.62 ~
0.83)2 YEISFS ™ NaCOCe] AAH(C: color), ¥ HH(M: scouring method),
AH(A: age), 133 A7 3H-E-AH(P: sensibility adjective pair)oll W= A Al A
Ql Wzt Agd2 glv AL=Z YESTE Four-factor mixed design ANOVA
(within-subject factors: C, M, P; between-subject factor: A) w4 ZAIHE 5-1 F=;
p < .01), Ao Mg AR Wi wEA8(C X Mol A intra-rater SDO

3t oIk Apol7k = Aow vEhgth 29 5-100] yERd At Eo] 1]
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AH ivory Aol FesHAl w2 intra-rater SD7F It Yk 1y
NaCOC A/¢3} =& ®ro] wE intra-rater reliability= 1 W3} A go] E+f
A Ao R YElgtom wWsle]l xpo|(H Ut - HAEE = 021)% w|H|g A

o},

)

o

= e

T
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¥ 5-1.NaCOC Al Z+A #H7} A39] intra-rater SDO| W3k ANOVA 2 3} *

Source df SS MS F p

Age (A) 1 5.6 5.6 1.01 319
Subject (S) [A] 58 3184 5.5

NaCOC Color (C) 2 1.4 0.7 0.31 735
AxC 2 33 1.7 0.73 485
S[A]xC 116 264.9 23

Scouring method (M) 4 3.5 0.9 1.07 374
AxM 4 3.1 0.8 0.94 441
S[A] xM 232 192.4 0.8

Sensibility adjective pair (P) 8 5.8 0.7 1.19 .303
AxP 8 11.0 1.4 2.24 .024
S[A] x P 464 284.2 0.6

CxM 8 22.6 2.8 2.57 .009
S[A]xCxM 472 518.4 1.1

CxP 16 9.2 0.6 1.07 379
S[A]xCxP 944 505.3 0.5

M x P 32 20.9 0.7 1.50 .037
S[A] xM x P 1888 825.2 0.4

Error 3840 1692.3 0.4

37k o) Mg BN AHUE
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1.0

0.83

0.83
0.82

0.74

0.5
——oga

+NazCO3
NaOH
=>&=Enzyme

— 11

S

¢ SE

rir

o
=

0.0

Ivory Green Coyote brown

19 5-1. NaCOC Ay A& WhHo] wE  intra-rater standard

deviations (SDs)

5.1.2. Inter-rater reliability
NaCOC A]7Hd ol t]dt inter-rater reliability= H3 1.08 (‘H¢l = 0.96 ~
1.37)2 YEFS O™ intra-rater reliability ©4] A3}o} §A5HAl NaCOC A73(C),

A M), 9%, 2elal Al B8RPl e AAAR ®E dE

rlo

Sl Ao 2 YEST Four-factor crossed design ANOVA 4] A3 (% 5-2
3), 5709 2-way interaction 2 17]¢] 3-way interaction (A x C x M)°©] NaCOC

A4 H7Fo] gk inter-rater reliability®l] 23t G&FS nA = Ao=2 YE

36



WY THp < .01). 222} inter-rater reliability:= intra-rater reliability®} F+A}SHAl &
Wl dgAdo]l glal random$t Ao =2 YEISHTHIZHE 52 ). $HH intra-
rater reliability (%377 = 1.08)< inter-rater reliability (%4 3 = 0.76)°l 1|3l °F 1.4u)

Z Aoz YEyit

¥ 5-2.NaCOC Al Z+A H7} A9 inter-rater SDO t gk ANOVA 23}

Source df SS MS F P
Age (A) 1 0.29 0.29 18.10 <.001
NaCOC Color (C) 2 0.26 0.13 7.98 <.001
Scouring method (M) 4 0.09 0.02 1.32 271
Sensibility adjective pair (P) 8 0.58 0.07 447  <.001
AxC 2 0.16 0.08 4.91 010
AxM 4 0.40 0.10 6.26  <.001
AxP 8 0.71 0.09 552 <.001
CxM 8 0.59 0.07 459  <.001
CxP 16 0.94 0.06 3.66  <.001
M x P 32 0.95 0.03 1.84 019
AxCxM 8 0.44 0.06 3.41 003
AXxCxP 16 0.49 0.03 1.89 .039
AXMxP 32 0.44 0.01 0.86 672
CxMxP 64 1.56 0.02 1.51 052
Error 64 1.03 0.01
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1.5

1.0

—o—n| "2 ——o|gA
=8-Na,CO;3 ~W=Na,CO;s
0.5 - NaOH 0.5 NaOH
== Enzyme == Enzyme
——znc = —=BE E
¢ sE 4 SE
0.0 0.0
Ivory Green  Coyote brown Ivory Green  Coyote brown
(a) 20 ~30TH (b) 40 ~ 50t

178 5-2. NaCOC 243} = wuky | B\ 7ix} Ao w2 inter-rater standard

’

deviations (SDs)
52. AZZA #H7kel AXA(agreement) A

5.2.1 AdHA XA

NaCOC AlztAdol gk A3 ozt 60 o] dAnka dAAHES Hat
048 (M9l =0.13 ~ 0.67)=2 YEIRtom ‘g - st e A, A
Y Folxpe] HIE Zpol(r =0.13)7F 7HE &

ol t& e Al mls)  Cerdt - SR 3 s - @A
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25 AHS oA 7 3 Hol= A (ivory = 0.6, green = -1.1, coyote

tlo
fol
<)
a2
o
fru

A 7]1¥&9] chemical scouring JH

.

¥ 5-3. NaCOC A|7A H7F Axfbo] t)sk ANOVA 2z}

p-value
Scouring
Color method
A7 HEAE Age(A) (©) (M) AxC AxM CxM AxCxM
Bright — Dark 003 <.001 <.001 .005 .003 <.001 <.001
Clear — Murky 207 <.001 <.001 <.001 11 <.001 021
Heavy — Light .002 <.001 <.001 .120 040 <.001 017
Vivid — Subdued 007 <001 <.001 463 .520 015 287
Warm — Cool <.001 <.001 <.001 521 .059 <.001 .005
Fresh — Stale 432 <.001 <.001 494 .156 <.001 279
Strong — Weak <.001 <.001 <.001 .080 201 031 .002
Showy — Plain .108 <.001 .027 .054 255 <.001 <.001

Luxurious — Cheap 003 <.001 <.001 005 003 <.001 <.001

*p-value<.05 Y9 A5 &> AR EA
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3 20s& 30s 3 205 & 30s 3 20s& 30s
5 M 405 & 50s , M 40s& 50s ) M 40s& 50s
12 a' \ e a' ¢se aa a ¢se a'
1 o a i 1 a at 1 Ofw OIG . OI'S a' a" 03-6—7—14
I 1
0 I L I L T_ I 0 +4+— _1_7 I L L 0 - I
-0.1 02 02 00 7% 02 I T ! g 03
1 a a i p—a 4 108 a 0.5 0546 — 1 b
-1.0 a ay ial
2 b 2 b 2
3 3 3
#HElENy A B ¢ b RISy A B ¢ D RSN A B €D

(a) Ivory (b) Green (c) Coyote brown

a9 5-7.NaCOC A%, A" Wy, "ol wE ‘@ Hole - ug2dd A4 Hrr A

Mo

~—

(N: 7] ®; A: Na,COs; B: NaOH; C: enzyme; D: %  &=;a=.05914 SNK &4 2y}
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ATH EFF FE 54 ZF NaCOC A7 i AHde WAska stk oE
5ol ‘FAL, ek, sk, il ~E] 2 coyote brown A& Q] W A7

Jolegt & 4 & Hl, o] coyote brown AlE9] T 7H/dol digh Pt A
7} ivory2t green AlF9] AR FEAHow FU| wfFolrt IdER F 54
= Agd

AeE A 2 AdE 2olA NaCOC Mde digh M5 Fd %H 44

of AR&E = Utk & W EE A3l L e AE AWda 7t

N
N
¢
)
R

313 S 7%, coyote brown A Z oAl 40 ~ 50t} oA HFAR, A3k,
g, carg e s AlRHdel thel chemical scouring W T shuel
Na,CO; (HA & = 4.1)E 71 Ased o, T2 =2 NaOH (3.8), enzyme

(32), & E@.1) wor Asses AS & 5 Atk
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3 5-4.NaCOC A1zt 7l digh A4, A, A 4y d S
Ivory Green Coyote brown
24 Bk Hgat
(-3~+3) 20 ~ 30t 40 ~ 500 20 ~ 30t 40 ~ 504 20 ~ 30t 40 ~ 50t}
CBDA B CDA ACDB BCDA BACD BACD
AT - B —

B ) - B2 )

T EC) - FARE)

AP - R

Z| =

A A GH-) - TR

N

OFEH() — ZH )

ok - e she)

M Bole(-) - nEFZE &)

(0.6) (0.7) (1L.OY (1.1) (0.6) (0.6) (0.9) (1.3)

C B DA

-1LH-L1D-0.8)-0.5)  (-1L.7)N-1.3)-0.9)-0.7)

DACTB

CBDA

(-0.3) (0.2) (0.6) (0.7)

(0.3)(0.6) (0.8) (1.2)

CBDA

(12-1.2)(-1.2)(-0.8)  {-1.5)(-1.4)-1.2%-0.7)

(-2.0)(-1.2)(-0.310.4) (-2.3)-1.8)(-1.4)-0.7)

BACD

(-1.5)(-1.1)(-0.6)(0.2)

BACD

(-1.9)-1.6)(~1.4)-0.8)

ADBC ADCRB DBCA ADCEB DCAB D CAB
(-0.8)(-0.6)(-0.3)(-0.1) (-0.8)(-0.4)(-0.1)(-0.1) (0.5) (0.6) (1.1} (1.2) (L0) (L.1) (1.3) (1.7} (-0.2) (0.6) (1.3) (1.8) (0.8) (1.4) (1.7) (2.0y
DABC D CBA DCAB
CO.D0.TYA.4)-0.2) (0.4) (0.6) (0.7) (1.6) (0.0)(0.5)(0.8) (1.3)
CABD CABD ACDB BACD BCAD B CAD

(0.3)(0.7) (0.8) (1.3) (0.3) (0.5) (0.5) (0.5)

CBDA

(0.0) (0.2) (0.2) (0.4)

D ABC

(-0.4)(-0.3)(-0.2)(0.2)

DACB

(-0.7)-0.3)(-0.2)(0.0)

CABD

(-1.2)(-0.9)(-0.8)(-0.7)

CABD

(=0.4)(-0.3)(-0.2)(0.1)

CBAD C BAD

(0. (0.1) (0.1 (04)  (-1.0)-0.7)-0.4)(-0.1)

CDBA

(-1.2)(-1.2)(-0.8)(-0.8)

DBCA DACHEB

(0.8) (0.8) (LO) (1.3)  (-0.1) (0.3) (0.4) (0.7)

BACD

(-1.3)-1.0)-0.8)(-0.1)

DCAB DCAGB

(0.3) (0.3) (0.9) (1.0) (0.7) (0.8) (L.1) (1.7

DB C A

(=1.35)(-1.0)(-0.8)(-0.6)

CDAB

(-1.3)(-0.8)(-0.6)(-0.5)

DCBA

(-1.0)(-0.2)(-0.1)(0.0) (-0.2)(0.3)(0.5)(0.6)

CDAB

LD-0.5)(-0.5)(-0.2)  (-0.6)(-0.3)(0.1)(0.2)

0.0)(05) (LO)(1.5)  (1L.0)(1.4)(1.6) (1.8)

CADEB

(=0.6)(-0.5)(-0.4)(-0.1)

BACD

(-0.7)(-0.0)(-0.6)(-0.3)

CDARB

(-0.3)(0.4)(0.3)(0.6)

CBAD

(0.1) (0.1) (0.4) (0.7)

* A: Na,COs; B: NaOH; C: enzyme; D:

i 2 B
o5

£, a=.05°14 SNK
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2 o7 A3 A75e] Fz A% Ad Ao e %4 &y
(physico-mechanical properties)oll ZH& FE Ay g, A SHA A

bioscouring®] &S vtetstarzt alty. Fd A= Aol 23E e

2001). AAZHA Ao 54, 4, 754
7} )=o) 9ko ™ (Kang & Epps, 2009; Karapinar & Sariisik, 2004; Tzanov, et al.,
2001), oj¢t 22 AW A7t LR Al Fogk G A= AL
2 242#lA 9 tH(Church & Woodhead, 2006; Kang & Epps, 2008). L&\ A|7HA =
Hol| A o] g A= F-Ajsit.

B oog= A8 Ae 249 NaCOC A Wb el g

o,

(reliability)S #2138}tk ¥4 Z 3}, inter-rater variability(H = SD = 1.08)7}

intra-rater variability (B3 SD = 0.76)°] B3] °F 148] o] & Ao 7 dolx o)

o= FAF AR el Az MBo] ole] WA b AR BT
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27 3l
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BoAGE 34 HsH Ay W #e B)ol 54 AIA W
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RMSE = 1.60
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B oATE J3AE AR &A1 NaCcoC Al H7F wRle] 21z
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