2 8) Journal of the Korean Society
of Clothing and Textiles
Vol. 32, No. 7 (2008) p.1075~1081

clIHHIE 0188t HAIF9| HIR=EZA Il

ol48] - Zak: - YslY'
ool Aoy syt o) 5 ok

Hydrolysis of Non-cellulose of Cotton Fiber by Lipase Treatment

So Hee Lee - Wha Soon Song + Hye Rim Kim'

Dept. of Clothing & Textiles, Sookmyung Women's University
(2007. 12. 21. B=)

Abstract

Eco-friendly processing using enzymes has been focused in textile industry in order to reduce
environmental pollutions. This paper was suggested to hydrolyze non-cellulose, such as fats and waxes in
cotton fabrics by lipase treatment. Enzymatic treatment conditions were controlled according to pH,
temperature, enzyme concentration, and treatment time. The physical properties of the lipase-treated cotton
fabrics were evaluated by measuring weight loss, moisture regain and dyeing properties. The surface
morphology of lipase-treated cotton fabrics were observed by SEM. As a result, the optimum conditions
for the lipase treatment were at pH 4.2, temperature 50°C, concentration 50%, and treatment time 90
minutes. Calcium chloride and Triton X-100 were effective auxiliaries in lipase treatment.
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Table 1. Characteristics of the fabric

Cotton 100| 16.5x14 101x89

Table 2. Properties of enzyme

Lipase
(EC 3.1.1.3) | Antarctica* | KLU/g**

*Novozym 735 is a lipase A from C. Antarctica produces
by submerged formation of a genetically modified
Aspergitlus Oryzae microorganism.

**LU: is the amount of enzyme which releases 1 pmol of
titratable butyric acid per minutes.

Liquid | Novozyme

2. 4y
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X, A7 2283l wtet S48 7 204
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T Adgte 2 At en, BE AL 53 ukE &
8.

2) UEE
A % EARS S8 HFEL A= T
2 23% 5, the Aol else] AaiT,

. W=,
Weight loss (%) = v x100
1

Wi dry weight of the fabric before treatment,
Wa: dry weight of the fabric after treatment.
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Moisture regain (%) = %100
Wy
Wu: weight of the fabrics in moisture-equilibrium at 20°C,
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65% RH,
Wy weight of the fabrics dried at 105°C for 90 minutes.
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Fig. 1. Effect of pH levels on relative activity of lipase

(Treatment condition: temperature 50°C, lipase 100%
(owf), 60 minutes).
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Fig. 2. Effect of temperature on relative activity of
lipase(Treatment condition: pH 4.2, lipase 100%
(owf), 60 minutes).
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Fig. 3. Effect of concentration on relative activity of
lipase(Treatment condition: pH 4.2, temperature 50°C,

60 minutes).
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Fig. 4. Effect of treatment time on relative activity of
lipase(Treatment condition: pH 4.2, temperature 50°C,
lipase 50%(owf)).
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Fig. 5. Properties of lipase-treated cotton fabrics in the presence of Calcium Chloride(Treatment condition: pH 4.2,

temperature 50°C, lipase 50%(owf), 90 minutes).
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Fig. 6. Properties of lipase-treatmed cotton fabrics in the presence of Triton X-100(Treatment condition: pH 4.2,

temperature 50°C, lipase 50%(owf), 90 minutes).

EEAY AEE ] fEo) FESL Zas °
theld s}, £33k, 1998; Yachmenev et al., 1998).
2 Al A2A] Bk vhrEde £ 9 g
ToE 7AEY e WAk S dxtute
HEH FEIF EEI B BRE R
3 st7] 2ol FEEo] thh F7He Zlol

<Fig. 5> vpehd nhe} o] g3l *’7}011 ot
€ 132 AL YA Hela s of
€ BAH dFd EAshe B4R T, A889 7
S Wzt 50 AAE wat Aol F
38)7) wEoltt. wekd NAE kA A @
s Artel A% g, £EE&, G4 B
A3, gepdg Bl a32<) Ao, 9
4o H4 e 10mMo|th

-Yl

2) HH 20l 2|mx| &2|A| H|O]2 HHEHER|| 2
E&7Eso] SlolM AREEAE B 284
71dE AT ), B2t 71FEY 848 ) 4
sto] ARS-E T Folg, ol R Hlol 2 ANEIA
= FEE dutgor dgetAd o Wel 7i

~ 1079 -

A A7Ee ARG vlol: ARBAAR
*1 ol % gold AHBAA s ELBAYAA

B2 AR e vk, 0848 S8 ixAs 3o
Hr}.

<Fig. 6> 2 ahAl] A A} 6]o]& AHEA (Triton
X-10008 BE 0.1~1.0%] ot& W Zo g S
g, EA88 e Aol ARFES AWEAAA
9| F=7} F7FEl w2 %—7}%}47} 0.5%2] Fx9
A < 12w Frkske HUl ZES UERII B
HAF] v]ol AHEYA 747}011 ot s
1.6% W& vol& AWBAA &) dAE H
A gl gaFo] YR Fald AL It

ZutA Hea] vjol & AdEAA Fxo wE 9
g FE-GS o8 Aol b vreh bR ¥kt o
Shol Aot upe} Zro] =Rz WA Age]
A R0 437 gie] SRS AHA
Aoz Az
A2 50 UL Tt F7Mge) wet s
o] 0.5%A 7P =A el th =3 JagL 2
A KA vlxe] o) vlwste A FEE ¢

m}‘m

Sl
o
E2

1
=
A
o)

s
T
} o
B
W



68 St=10|FSIg|XI

Vol. 32 No. 7, 2008

Lipase treatment in the
presence of 10mM CaCl,

\‘%\ -~

25ku Rinoue
Ao

SRHFERT

18pm 9234693

Lipase treatment in the
presence of 0.5% Triton X-100

Fig. 7. SEM micrographs(x1,500) of lipase treated cotton fabrics(pH 4.2, 50°C, 50%(owf), 90 minutes).
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