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Abstract— Wool has excellent properties, such as heat retention, absorbency, and elasticity, but it has a
disadvantage in washability because the fabric will felt and shrink greatly. Felting causes the interlocking of the
fiber surface scales with one another. Therefore, the studies on wool finishing have been focused on shrink
proofing. Precedent researches on wool shrink proofing are mostly on eco-friendly method using enzyme.

The purpose of this study is to examine the effect of L-cysteine, EDTA in papain treatment of wool fabrics. The
specific contents of study are as follows. Depending on pH, temperature, treatment time, enzyme concentration
and L-cysteine, EDTA concentration, weight loss, tensile strength, whiteness, SEM were examined. Each papain
treatment conditons depending on L-cysteine, EDTA were optimized from these properties. Papain had very low
activation without activators. The optimum conditions of papain treatment were pH 7.5, temperature 75T, time

30minutes(L-cysteine), 180minutes(EDTA) and papain concentration 5%(o.w.f.). In the use of papain 5%(0.w.f.),
the activators optimum concentration was L-cysteine 2%(o.w.f.), EDTA 7%(o.w )
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Table 1. Characteristics of fabric

Fabric Fabric Counts Fabric Weight Thickness

Weave . :
(%) (yarns/inch) — (g/m’) (mm)
Wool 100 Plain 47x43 86.2 0.275
2.1.2 A|lek
Bae AEoA 7143 Z2H oA Tl
gt e, 54 Table 29 2}

Table 2. Properties of enzyme

Enzyme Activity

Papain  Carica 0.5
(EC 3.4.22.2) papaya unit/mg
1) One unit is the amount of papain which liberated 1/mol

Source Form Manufacturer

1y Powder Fluka

N-benzoyl-L-arginine ethyl ester per minute at pH 6.2, 25T

A Al HdFEHAL Trizma HCl(Sigma
Chemical co., USA)#} Trizma Base(Sigma Chemical
co, USA)E &2sto] ARSIl &5-8H9 pH
= 1M @EAKHydrochloric Acid, Duksan pure
chemicals Co. Korea)¥ 1M <=4FgUE H(Sodium
Hydroxide, Duksan pure chemicals Co. Korea)&

AHgete] 2AsERATE AR Lcysteine(Yakuri

110 | =g 4785 A 2048 A 28

pure chemicals Co. Japan)dt EDTA(Ethylene-
diamine Tetraacetic acid, Duksan pure chemicals
Co. Korea)E AM&3tch A9k 25 153= A
$38

22 dYE

221 g4 Xe|

FEAZ Hupl A2 Al Z/gA| L-cysteine,
EDTA #H7bo] @& o 84 2dE& gotE7]
olsted mA AT L oiu) 40118 B3 pH 5, 5.5,
6, 65, 7,75, 8, 85, &% 40, 50, 60, 70, 75, 80,
90°C, A7 30, 60, 90, 120, 150, 180, 240min, T} 3}
A1}t FAA (L-cysteine, EDTA)S] %= 1, 3,5, 7,
10%(o.w )2 H3IA| A Shaking Water Bath(Jeio
Tech, Korea)o| Al HtE X 150rpm o &2 3} T
DE mutel e 05M tris base} 0.5M tris
acidg T $3EAL AEAAT A58
o) PHE 1M g4HT 1M S4B §E A3}
o zAssch

siopol Ree ARE ZR4E olgsiel o
401, 2= 0T A 1027 ABRF F, 245
A2 A HERIEH.

222 Uets

ZFEL AZR7|(Jeio Tech, Korea)E AhE-3}o
A A A -3 ARE 105~110TC oA 90E 7
AZxA7)12, gAACEAA 3027 A EE
s, AZRAS 245l the Aol gstel 73t

2 ol
4,

Weight loss(%) = I/Vlv;/ W,
1

x 100

W, ; Weight of fabric before enzyme treatment

W, ; Weight of fabric after enzyme treatment

223 I&ALE

0]Z7} == KS K 0520(Revelled Strip method) ]|
2t QAAE AJE 7] (SS-121A, Sungshin testing
machine Co. Korea)& AF&3}o] HAMHGFO 2 53]
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Fig. 1. Effect of pH on the weight loss of papain
treated fabrics. (Treatment condition: papain 5%
(o.w.t), L-cysteine 5%(o.w.t), EDTA 5%(o.w.f),

temperature 75T, treatment time 30minutes(L-
cysteine) and 180minutes(EDTA))
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Fig. 2. Effect of pH depending on the tensile strength
of papain treated fabrics. (Treatment conditions:
papain 5%(o.w.f.), L-cysteine 5%(o.w.f.), EDTA 5%
(o.w.f), temperature 75 C, treatment time 30minutes
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Fig. 3. Effect of temperature depending on the weight
loss of papain treated fabrics. (Treatment conditions:
papain 5%(o.w.f.), L-cysteine 5%(o.w.f.), EDTA 5%
(ow.tf), pH 7.5, treatment time 30minutes(L-
cysteine) and 180minutes(EDTA))
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Fig. 12. SEM micrographs of papain treated wool fabrics in the presence EDTA.
(Treatment conditions: papain 5%(o.w.f.), pH 7.5, temperature 75C, treatment

time 180minutes)
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Fig. 13. Effect of L-cysteine and EDTA concentration
depending on the white index of papain treated
fabrics. (Treatment conditions: papain 5%(o.w.f.),
pH 7.5, temperature 75T, treatment time 30min-
utes(L-cysteine) and 180minutes(EDTA))
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