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Abstract

This paper discussed the assessment of hand of Tencel denim fabrics finished by enzymatic hydrolysis.
The subjective hand and the preference of Tencel denim fabrics were evaluated using the developed scale.
The factors affecting consumers taste for Tencel denim fabrics were analyzed by statistics using SAS
program. Also, the effects of cellulase treatment on the properties of Tencel denim fabrics were evaluated
by the subjective hand measurements. The results are as follows: As the weight loss increased, fabrics
were evaluated as finer, smoother, softer, warmer, more refined (surface properties), more compact and
weaker (durability), more flexible, flossier, lighter, softer, thinner (sense of weight), more elastic, and less
wrinkly (shape recovery). Fabrics were evaluated to have the dry touch regardless to the rate of weight loss
(moisture properties). Overall hand preference of Tencel denim fabrics was in the side of not preferred.
Hand of Tencel fabrics seems not to appeal to Korean people. Color preferences were not significantly
different among five groups. The correlations between subjective hand and preference showed that fine,
smooth, flexible, warm, refined, loose, soft, dry touches were preferred in Tencel denim fabrics.
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Table 1. Characteristics of materials

Fabnc cauht . Yam’numbar ' Weight Thickness
: ; {(warpxfillingsfinch) (Ne) (g/md) (mm)
Tencel 3/1 twill 80x48 10x10 351.0 0.636
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Table 2. Subjective hand depending on weight loss of tencel
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Polar adjective pair - AR 343% F-value
Az Al s 3.56 (B) 3.75 (B) 4.84 (A) 4.85 (A) 4.94 (A) 837.6%*
Surface 7Ha 7 sehm g o 3.46 (C) 3.65 (C) 4.92 (B) 4.84 (B) 5.27 (A) 060).5%**
S ertics W s/ g-ashcd 348 (C) | 3.64(C) | 525(B) | 522(B) | 564 (A) | 1570.9%**
prop AzomsEshc 352 (D) | 390(C) | 458(B) | 458(B) | 4.89(A) | 3836+
FulsiohsaretA] gtk 345(B) | 3.63(B) | 459 (A) | 459(A) | 4.69(A) | 527.6%%*
Sense of | &&3lAZ} 3.19(C) | 3.71(A) | 345(B) | 3.53 (AB)| 3.53(AB)| 61.7%%*
durability | 27thesict 256(C) | 3.17(B) | 3.66(A) | 3.74(A) | 3.76 (A) 280.9%*x*
. 3 528 (A) | 474 (B) | 356(C) | 3.50(C) | 3.16 (D) | 1046.0%**
2R
Sense of | slsdlsslclal=slsslA Yt 526 (A) | 481 (B) | 360(C) | 3.38(C) | 3.15(D) | 1185.5%**
ieht | ZPACHE ATk o ol cmrerstoh 4.13(A) | 406(A) | 321(B) | 3.17(B) | 2.81(C) 534, 5%k
welg aeag i 469 (A) | 450(A) | 320(B) | 293(C) | 271(C) | 1256.5%
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o | BRARG AR @ 500 (B) | 495(B) | 490(B) | 4.89(B) | 5.50(A) 73 6%
propemes
S:ﬁff:f g2 ook ok 488 (A) | 435(BC)| 430(BC)| 414(C) | 447(B) | 7280
il FAo] 7l 7e) 7HA gett 426(C) | 4.02(C) | 462B) | 468@B) | 505(A) 304.3%**
recovery
*#¥0p<(.001.

() Duncan’s multiple ranges test.
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Fig. 1. Relationships between weight loss and sur-
face properties.
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Fig. 2. Relationships between weight loss and sen-
se of durability.
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Fig. 3. Relationships between weight loss and sen-

se of weight.
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Fig. 4. Relationships between weight loss and mois-
ture related properties.
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Table 3. Fabric preference dependlng on weight loss

t loss (% 0% 020% 170% | 241% 3.43% F-valve
Hand preference —0.48(AB) | -044(AB) —0.64(A) ~0.23(B) —0.25(B) 5.25%+
Color preference ~025(AB) | —0.34(AB) ~0.40(A) ~0.16(A) -0.07(B) 1.94

**p<0.01.
() Duncan’s multiple ranges test.
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Fig. 6. Relationships between weight loss and hand
preference.
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Table 4. Correlation coefficient between subjective hand and preference

AR A s -0.19 -0.16* 0.24%%% | —0.]8%* —0.19%*
Surface 7R sl el L T -0.07 -0.09 -0.20%* -0.12 -0.12
verties wmsirhie-d sk -0.09 —0.27F%% | _024%%% | 023%** | 009
prope RzFehmpE s} -0.03 —0.22%%% | —0.18%* —0.13* -0.06
sl suteA) o) -0.00 —0.23%%*% | _Q24%*x | _015% -0.08
Sense of &2 0.10 0.16* 0.21%* 0.28** 0.23%**
durability A7cheksio 0.08 0.04 0.02 0.10 0.12
sogumes | o | on | om | oo | oo
Sense of weight 7}§qﬁ, =or=sr e 0.01 0.00 0.03 0.02 0.05
= @:T /;d}js}qgm =Y 0.16* 0.26%++ 0.24%** 0.23%** 0.07
— = a 0.01 0.01 0.04 0.03 0.03
I":Ol’;::;e Zzs|men st ~0.05 ~0.16* _02TRRk | 01 TH IPPTIOR
© atex zAA R ARA Gt -0.03 -0.12 -0.17%* | -0.07 -0.11
properties
Se;‘se of e ohely it 0.01 0.02 0.00 0.01 0.08
shape T3] ehpAe) 714 ekt -0.12 -0.09 -0.03 -0.16* -0.08
recovery
*#p<0.05, **p<0.01, ***p<0.001.
A7F A= Aoz Vet 39 e 2R A gt ABAA7} e ALz Vel oA
%o FAES AT 47kA] FAEoA 9Fe] 7 2 "R Eo] FEEAN ] BE 773 M3 = Aol
‘E23ch o} AE T Alo]o) ARAFA) Y= ROE FEAo] gle Aoz Yepd 23 g2 Ak A A,
velgtch @riceksith e Asxel AdaaA st olul], 213 &, 200, WA=} dde] H¢ &

JeEhR] g9t o]Ae dAdEe A A7ty
oFstrh ot Y A AEo] dimde At
& AL v)X)R] Gt AL 9nsit).

Fge] 7% fFdsiA BFE 3.43%5 AT
EE FEAM 9F9 77l Fryryh o AAaA
7t e Aoz JET. $34S Ueille Zel

2 EA S vid] AFAA7F A el AL H
21 5o} A-FAAN, o1n4, 133, 2001)9 Hls=&
Astolt}. &7 AUt @ Zd2HE HE9
Aede FH7a AI T Alold) AA#A s =A
vehd Zabs o2 Aol ol g A2 {53
B Fa7te] Afde gke FE9 7Afde A3
Tof BAA) =AW FAL JEY A TF
7o) A3 Ee BHAo] L Aoz Hr) FF9
Ao A2 FF7Y JEES g9 A3 ® Al
PG E A7 dS Rd 2RS4+ 3
£ Z0 g Alg gt

FREAN = 73R
A HEA 2EZ9]
ZFE 1.70%2] S0t L EZ9]

— 46—

540l ¢ $43lti Hrisied Jehd ZlogE B
c=3

Fe) 3 B A= LA LHE 241%% FE
ANMT QEZ 9 T FHo| 7R Ferye) A
#AZA 7 vebgd, o|AL WA 9] A oA e} v
FA7tA 2 Holu} dldel Hf BAo| @3 E gl
AR oM S48 5L YERA B3t /e
W, & ZHFE 3.43%71K 9 Aot A s
M= FejgEAgo] MAEA] Fe HoR gk F
FZ =l

&9 A3zt o 54 Aol 7+
& EHEA I 2 FEEY,
7, del B Ao o), AEtolA x
o Z¢ ZHEA Wyt A5x4
AE BYgonz ogd EH4EE 2ty &
Hzbe] e & UL P4 = de AEY A3
o] 7Fsdd Aol ol g Ayt FAsHThE 3
9] 7tgetAlolA] Auxrl A3 se gdERe 29
MEe] 74537 Wil HEYNRLY YoM =

Egol g F 3lg Ao Asdn.

A3}
0]-1_

r

=
=
1

=



M0 Xl NIEXIE0] ey 24

51

A3 47

.4 =

£ AFdME F3AA | F7rE A AL
TE ol&3ld FEHNE ANs] AFEY uiE
B EAo] Hale)l 5 AFEE FABIHOH, 7
B9 8 E47 d3xote) BAE st At
9] 7138 9EAD F e AL =4S A
A H IS 58 £431 .

ojde] A8 B3 the ) e AEL Uitk

EAEA Y A% Z4EE 0.20%8} 1.70% Alo)ol| A

B g7t & Aol7F veRRY, 2HFE 1.70% ol
A igsEe nE AYe 2oz W
W74 FA$e ZFEY S0 wel 8 40 &
Bk Fol7t YEA o, hEE 3.43%7A o
M= W74 Edo] UHEe 7zt g SR HA|
At FHF7] AS- 7R Q] RE #7e] AFE
o] 0.20%%} 1.70% AtololAx @A z}o]E vehy
], ZEE 0.20%7 A 9Z 2 gol& vehlie 7
702 1.70% 3N = dgHe 740 28259 7
7o 2 HrIs At $EEA Y A BFE] 3.43%
ool M et B B4 WIS AX3A). FE 3=
Aol AoE= 7HEE 020% o5kt ZHE 1.70%~
2.41%% 3.43% ©1’3A M= oAl &l & el
P

g MIxE B Aixe MA MEx w5
3.43%71x) 9] ZFEANME Holdte He=Z Yehyt
th B A3 HodE ZAEE 241% o]FelA,
A} A5 Aol 343%0 e Haxst 5
71t Aoz el

FHEAYS A HEY dize 7Y BE
Ao LEZ] 7 AAdEr, wlnyc),
“frstel, wgesicy, Fakskz] b el WA 2
Asoe A& 73]l FEsvh 9 A3 Ao
FATA7} A Aoz JElit S3 0 gAl
712 2z T Fd3A F=gue), FEEL B
Bgsith el gujgaAe] Bole 2HE 241%9
ZASelgt Ao 7HA) et HEE Alold) &
o]l o] BT}

g Azl g E4 Alole] 713 AdaA 7}
L EHEAA gL FEEA, U4,
HeNs]BA e A2 vebgth Agatols]
g A EUEAS AU AE

HHAE Bt

M N

L

o0 ofy
o%

i Moot flo
fo &= i

ox L o

—47—

28

ita]

ZAA, 54, (1990). AEtobAel] o WA EL] {
Vg A3 AT, G F IR, 14(4), 262-273.
AN, ojul4], 1A 8. (2000). AEolA] HlH wvdH
E9] o] #3 AFHI1R);, FHAA B HrkE Hg

Hx . gh79)F 88/%], 23(8), 1139-1148.

7N, o1m A, 1A 3. (2001). AEe}olA] 2)d vld3
9 ol #AF AFH2KR); BAEL] FHH B B
7%, §=727 81317, 24(1), 115-123.

273N, olml 4. (1996). B4 d=/Z2HzE FUHE
o] efjol B3 A7), T, 33(7), 585-592.

A73oH, olul. (1997). ¢Ze] FF7tE @ S odH2
g Hol B AT); FHHA B HrtE A H
= N o232 8183, 34(4), 232-239.

73, o1nl . (1997). ¥E FH7H € ZedH=E
g9 e T daD; FHAQ °H Hris T4
2, 37473887, 34(12), 380-389.

A7, olul 2. (1998). &2 FAAQ B Hriel 4B
A Ef Hrte] ML, g74Y.337 8487, 35(9), 592-600.

73N, (1999). F7ite] A= A&Ege) A& o Hrt
A WA= F% : ¢HE gRd SdagE §
E& FHOE. #9758, 23(2), 220-229.

A7, (2000). B712re) R} dEe] F &9 © Bt
v = B b ok7HE 87, 36(8), 51-61.

7%F, Barker, R. L. (1995). #E9] Azl thdk AF(Q).
SHt4747-37 81817/, 32(1), 89-94.

A&, FEA. (1997). iR o] AE7hgel B3 AFH
28)-AES FRE FHLE. FFYFIR, 21(7),
1196-1204.

Buschle-Diller, G., Zeronian, S. H., Pan, N., & Yoon M.
(1994). Enzymatic Hydrolysis of Cotton, Linen, Ramie, and
Viscose Rayon Fabrics. Textile Res. J., 64(5), 270-279.

Ellis, B. C. and Gamsworthy, R. K. (1980). A Review Techniques
for the Assessment of Hand. Textile Res. J., 50, 231-238.

Kim, C. J. & Piromthamsiri, K. (1984). Sensory and Physi-
cal Hand Properties of Inherently Flame-Retardant Sleep
Wear Fabrics. Textile Res. J., 54, 61—-68.

Kumar, A. C., Purtell, C., & Yoon, M. (1995). Genencor
Technical Report.

Laymann, P. (1990). Promising New Markets for Commer-
cial Enzymes. Chem. Eng. News, 10, 17-18.

Maycumber, S. G. (1993). P&G Inc., Detergent Develop-
ment Cheered by Cotton. Daily News Rec., 2, 2-3.

Pedersen, G. L., Screws, G. A., & Cedroni, D. M. (1992).
Biopolishing of Cellulosic Fabrics. Canadian Textile J.,
109, 31-35.

Winakor, L. and Goings, B. D. (1973). Fashion Preference-
Measurement of Change. Home Econ. Res. J., 1, 195-209.



