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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 75C, time
30minutes(L-cysteine), 180minutes(EDTA) and papain concentration 5%(o.w.f.). In the use of papain 5%(o.w.f.),
the activators optimum concentration was L-cysteine 2%(o.w.f.), EDTA 7%(o.w.f.)
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Table 1. Characteristics of fabric

Fabric Weave Fabric Counts Fabric Weight Thickness
(%) (yarns/inch) — (g/m’) (mm)
Wool 100 Plain 47x43 86.2 0.275
2.1.2 AJoF
aaE N%oﬂﬁ 719 2R eopAlQl el

Table 29} 7t}

Table 2. Properties of enzyme

Enzyme Source Activity Form Manufacturer
Papain  Carica 05
(EC 34.222) papaya unit/mg"’

1) One unit is the amount of papain which liberated 1mol

Powder Fluka

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

24 Al $4FEHLS Trizma HCI(Sigma
Chemlcal co., USA)# Trizma Base(Sigma Chemical
co, USA)E &gsto] AREalal 5899 pH
© 1M %“KHydrochloric Acid, Duksan pure
chemicals Co. Korea)?} 1M FAFs}HE F(Sodium
Hydroxide, Duksan pure chemicals Co. Korea)<
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221 F2AE
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EDTA #7be] W& Ho 24 =105 dotr7]
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6, 6.5, 7, 7.5, 8, 85, == 40, 50, 60, 70, 75, 80,
90C, A% 30, 60, 90, 120, 150, 180, 240min, }3}
217} 24 A (L-cysteine, EDTA)S] §% 1, 3, 5,7,
10%(o.w.f)= ¥ 8}tA]#A Shaking Water Bath(Jeio
Tech, Korea)oll Al W ¥HE% 150rpm .2 3}S1 T}
BE 3l AHEl= 05M tris base®t 0.5M tris
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W, ; Weight of fabric before enzyme treatment
W, ; Weight of fabric after enzyme treatment
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Fig. 1. Effect of pH on the weight loss of papain

treated fabrics. (Treatment condition: papain 5%
(ow.t), L-cysteine 5%(o.w.t), EDTA 5%(o.wdf.),
temperature 75C, 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:
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(o.w.f.), temperature 75C, treatment time 30minutes
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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. 132 L-cysteine, EDTAS] w0 w2 9%
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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 75C, treatment time 30min-
utes(L-cysteine) and 180minutes(EDTA))
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