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Abstract

The purpose of this study is to investigate the backstaining generated during cellulase
treatment for indigo-dyed denim. The results were as follows.

1, High generating conditions of the backstaining were as same as best conditions for
cellulase activity (temperature at 60°C, pH at about 4.5~5.5, treatment time at 40 min. and
enzyme concentration at 2 g//). And also, liquor ratio, sample weight and repeated-use cycle
of liquor had influenced on the backstaining.

2. The backstaining was decreased about 30~40% when various additives, that is,
surfactant, anti-backstaining agent (C.M.C) and softners were added.

3. A application of image processing on the backstaining evaluation was more effective

than method by reflectance, particullarly in out of level fabrics. In image analysis, the

Journal of the Korean Society

backstainings were measured by histogram between 256 gray levels.
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Table 1. Characteristics of fabric

Material Cotton 100 %

Density (ends & picks/5 cm?) | 62x39

Weight (g/m?) 414

Thickness (mm) 1.02

Weaves Mountains, 3/1 Twill
2 Al o}

32 — Indigo (C.I. Vat Blue 1, B.AS.F. Co.)

B4 — A AZetA) (Trichoderma viride A4k
#F, vlol -5 (% k24 (F+)), 25,000 unit/g)

Alof— At ghEgd, qlabd g, hydro-
sulfite (N2,5,0,), 4ZlaleE4a (LAS), 7HEA]#
B 4879 A(CMC.), silicone #2934, cation 51
A(4xk =Fd), glucose, %A ak3lnE (potas-
sium ferricyanide, K;Fe(CN)y) £ Al&3l%or
5o Alehe BF Al opg ALgElgo)

3.4 o

dde] qlulzm odale o] = 24 vle] E ko)
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Fig. 1. Effect of temperature and time on the
backstaining of denim (Conditions: Enzyme
conc. 2 g/1, pH 4.5, Liquor ratio 1:50)
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Talbe 2. Effect of temperature on the cellulase activity

-H“‘hu__h_ Temp.(C)

. 21 40 | 60 70 | 90
Weight Loss (%)H““HHH

With enzyme 4.574.79|7.94|4.82|4.63
Without enzyme 2.81|3.6813.87|3.62|4.04

(Conditions: Enzyme conc. 2 g/!, Time. 40 min,
pH. 4.5, Liquor ratio. 1:50)
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Fig. 2. Effect of enzyme concentration and pH on the
backstaining of denim (Conditions: Temp. 60C,
Time 40 min, Liquor ratio 1:50)
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Fig. 3. Effect of liquor ratio and sample weight on the
backstaining of denim (Conditions: Enzyme
conc. 2 g/1, Temp. 60°C, time 40 min, pH 4.5)

SE R,

wheba] & Ao} AF2EE Azl BelAt 7
% gu) 1:60 o] olAl Helgtol M2o] Fgo]
wabdeln) gl 156] Aeladhe Azel g 7
A e o] AL WA sHEd EAAYL T 4
ek,

4. S {2l BHEALRO| 2/8t ot

A ole] EAlgo] AL ol vl E JE Yol
7] Aol Azl MEAE H4E 1~103] WA
A A AnE (27 4] 5 ek, Adulel Bay
= AR 529 PolBAE adse 18 7}
Sl FASA 0.58/14 A7k,

(2% 4]old, AgeAz A &, 27 2, 38
o] WHEAEA A eele]l FAH Frlgln 2 ol4
o P4olAE ety F74E uof ATARAZA 2]
3 uhdg Aeske A% FU Azldg BEAESE
Aol Aede 2 FA7E 4L ¢ & Ack
wg LAY A9 FEE AYD Aot AL
odel 29} A= ¥ol, B8 UL vl Al 9
g AR LS DB AP PEA A T 130g A

oz Agsielol Yok ol& WEEHE 4Y AT
=4 Al e 7 159) Agoz A olol Buk
ol Eiar} B3 Afs Aol el 224,
gz ke Fol 7 ATl glof AL el
=2 Aejole] REAEo 2N Heldfel F2) Adx

WA

50
451
40+
35t
30
25f
20 .///‘\/\/\
15+
101
5t

Backstaing

0 " L L. 1 1 1 1 A . N
1 2 3 45 6 7 8 910
Repeated-use cycle

—0O— With Eznyme —B— Without Enzyme

Fig. 4. Effect of repeated-use cycle on the backstaining
of denim (Conditions: Enzyme conc. 2 g//, Temp.
60°C, Time 40 min, liquor ratio 1:50)
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Fig. 5. Effect of surfactant (LAS) on the backstaining
of denim (Conditions: Enzyme conc. 2 g/!,
Surfactant 0.2, Temp. 60°C, Time 40 min, pH
4.5, Liguor ratio 1:50)
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Fig. 6. Effect of anti-backstaining agent (CMC) on the
backstaining of denim (Conditions: Enzyme
conc. 2 g/!, Temp. 60°C, Time 40 min, pH 4.5
Liquor ratio 1:50)
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Time 40 min, pH 4.5 Liquor ratio 1:50)
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