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Abstract

This study provides effects of mixed activators on enzymatic activation and determines optimum
mixture ratio for enzymatic treatment. Wool 80% and polyester 20% blend fabric and papain from carica
papaya are used in this experiment. L-cysteine and sodium sulfite are used as activators for papain
treatment process. The treatment condition is pH 7.5, 70°C, papain concentration 10%(o.w.f), 60 minutes.
L-cysteine and sodium sulfite are added in enzyme solution with various concentrations(0~50mM). The
optimum treatment condition is determined by measuring weight loss, tensile strength, whiteness, water
contact angle(WCA), dyeability and surface micrographs. The results are as follow; The optimum mixture
ratio of activators is L-cysteine 2mM and sodium sulfite 10mM. Mixed activators assists in improving the
activation of papain. WCA of papain treated fabrics is decreased since papain treatment with activator
mixture makes wool * polyester blend fabrics more hydrophilic. Dyeing property of papain-treated fabrics
more improves by the treatment with mixed activators than with single activator. It means that this method
can save time and lower cost. After papain treatment in the presence of mixed activator, the surface of
fabrics is modified. The surface of wool fiber shows to be descaled and hydrolyzed, and that of polyester
fiber shows to be cracked.
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Table 1. Characteristics of fabric

Fiber Weave Fabric count |Fabric weight! Thickness
%) (yamsfinch) | (g/m?) (mm)
Wool 80 .
PET 20 Plain 58x52 178 (£5) 10.37 (x0.02)

stod ARgStTh AlRe] HAL <Table 1>3 2t}
EhE Ag gd 28 42 992 (papain from
carica papaya, Fluka, USA)S AHS-3l9th. 347
Al pH 442 9)5te] Trizma Base(Sigma Chemicals
Co., USA)$} Trizma HCY(Sigma Chemicals Co., USA)
2w g Azse] ARSI W] pH 23
2 IM 94HDuksan Pure Chemicals, Korea)Z 0.1M
FAP ) EF (Junsei Chemicals, Japan)&9-S AN
sttt Hukle] S 2 LA AHI 2l (L-cysteine,
Katayama Chemicals, Japan)2} o} HEE§ (Sodium
sulfite, Na;SOs, Kanto Chemicals, Japan)& AHE-3193
t}. 98¢ 9714 ¥E(Methylen Blue, CI Basic
blue 9, Duksan Pure Chemicals, Korea)E AM8-8tt}.

2. AEYY

v 4dL Trizma Base® Trizma HCIE 50mM
TER EHIY AzIEeH, AxE wH g
B4 2449 L-AIZEHRIF BRI ESFS st
3 & ojHgde] pHE IM g2k 0.1M F4bshy
EEE AMR3te 23t

BAIFES 98] 1:30, 150rpme] ZEHEEE, pH
7.5, A el % 60°C, T3] FE 10%(0.w.f), HE Al
v 60Re AR FAHAAY LAHUY TR
(0~10mM)ys} IHIEF FE(0~-50mM)E M3
A EFgAsIAT. Aarty F, 849 AHE 90°C
oAl A 1:1008] SFFo] 1087 Al § AdAz
stsict,

EaAE T GE - BYo2E EWFEL EAHO
2, 44 B33 Asto) w2 2gEL AT
A& AZRAE F4sH A AR EE
KS K 05209 &3 SEEY o2 AF4T A7)
(SS-121A, Sungshin, Korea)S A-3}o] 53] whe 23
T Bagd At ¥=E CCM(Computer Color
Matching System, JX777, Japany& AM&-8le] z} Al g
103] 2338k, A4S FsArh

ZHE, AAAE, U ANE F3lo] 4 F
A Az A0 E47lEe 5 - Zelolay EE
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B9 /A& e HEF2(Water Contact Angle, WCA),
A4, Ry WslE AR G448 971
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SEM(Scanning Electron Microscope, JSM820, Japan)
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concentation of Na,SO,(mM)
—0O— untreated
—m— L-cysteine OmM
—@— L-cysteine 2nM  —w— L-cysteine 8mM
—A— L-cysteine 4mM  —@— L-cysieine 10mM

Fig. 1. Effect of mixed activators on weight loss of
papain treated wool - PET fabrics(pH 7.5, tem-
perature 70°C, papain 10%(o.w.f), treatment
time 60minutes).
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Fig. 2. Effect of mixed activators on tensile strength
of papain treated wool - PET fabrics(pH 7.5,
temperature 70°C, papain 10%(0.w.f), treatment
time 60minutes).
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Fig. 3. Effect of mixed activators on whiteness of
papain treated wool - PET fabrics(pH 7.5, tem-
perature 70°C, papain 10%(o.w.f), treatment
time 60minutes).
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Fig. 4. Effect of mixed activators on WCA of papain
treated wool - PET fabrics(pH 7.5, temperature
70°C, papain 10%(o.w.f), treatment time 60
minutes, L-cysteine 2mM, Na;SO; 10mM).
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2 AL HF 27102 438E pH 7.5, HEL® 70°C,
332 FE 10%0.wf), HEAZF 608, L-ALEQ
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K/S value
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Effect of mixed activators on K/S values of
papain treated wool - PET fabrics(basic dye)
(pH 7.5, temperature 70°C, papain 10%({o.w.f),
treatment time 60minutes, L-cysteine 2mM,
Na:S0; 10mM).
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Fig. 6. SEM micrographs of papain treated wool - PET fabrics(pH 7.5, temperature 70°C, papain 10%({0.w.f),
treatment time 60minutes, L-cysteine 2mM, Na,SO; 10mM).
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