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Abstract

This study provides the optimum papain treatment method and its effect on wool/polyester blend fabrics.
The enzymatic treatment condition is optimized depending on its pH level, temperature, concentration of
enzyme, treatment time and concentration of activators. The characteristics of samples treated with the
papain are measured using weight loss, tensile strength, whiteness, WCA, dyeing property and surface
micrographs. The results are described as follows: According to measuring weight loss, tensile strength and
whiteness, a pH level of 7.5, 70°C, 10% papain(o.w.f.) and 60minutes of treatment time are optimized for
papain treatment. L-cysteine and sodium sulfite are able to activate the papain. The optimum concentrations
of them are 10mM and 50mM respectively. The WCA of fabrics is decreased since papain treatment
makes wool/polyester blend fabrics more hydrophilic. Scouring with papain treatment improves whiteness
and dyeing property of fabrics. The dyeing property of papain-treated fabrics is enhanced simply by a
single step dyeing process using a basic dye. The surface of wool treated with papain in the presence of L~
cysteine shows to be descaled. The surface of wool fibers in the presence of sodium sulfite, however,
shows it is hydrolyzed evenly instead of being descaled. The surface of papain treated polyester fibers

shows cracks and voids.
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Table 2. Properties of enzyme
 enzyme source activity form *manufactirer
papain . 30~90
(ECp3l.j4.22.2) carica papaya unit/mg” powder fluka

" One unit is the amount of papain which liberated 1mol N-benzoyl-L-arginine ethyl ester per minute at pH 6.3, 25°C
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Aot 8 97149 E (Methylen Blue, C.I Basic
Blue 9, Duksan Pure Chemicals, Korea)$t Al H 5
(Orange, C.I. Acid Orange 7, Junsei Chemicals, Japan)
B AMg-shoih

Al

SR

=t

2. q

N Eaxa

TAAEE A¥] 1:30, 150rpme) EZHEEE LA
2H|] 30mME F7Fsled pH(6.0~8.5), A 2L % (50
~80°C), #3191 F % (1~50%), A€ A 7H10~3008)S
HAsAA Ayjstavh Az Hsle] e gy
o=y TWAEY THE, A=, Be)
A B4 438 Tl gulel A 24x98
st ol 8 Fal 2AE molM EAlA e
9 FZ(0~-300mMYE M3 A 84 sk &
o 7t w28 AAsY. 44Xyt 98d
©, AR goldde Ao aie 348 AXA
#ete] 2% 90°C, Y] 1:1009] SHLE 10870
X 3, B eA s e Azstan

=

ol M

f

!

ol
7

A

DN oo OB g
2

2) BEiN By &

B4 wlE on/Zday X E9)
FES AZFARE ZHs ANSAT. 937
£ KS K 05209 FE3be] A7 24 7)(88-121A,
Sungshin, Korea)& o| 8810 EAEYH o &%
sk th. ME= Computer Color Matching System
(JX777, Japan, ©18} CCM)E AF&-3}e] 53] uiE =3
F BIe Hslygok. &8 A5 AEE 97
HER 2 AEHEE o) 8o o) 1150, YEFE
3%(o.we), S5 60°ColAl 4087F FAlslsc). 44
F BHAE CCME AHEEY] &3 ¥ Kubelka-Munk
&7k 24 7 (KRUSS

SEEEEST LR LU

Ty

=

o
-
&

=

-215-

DSAL00, KRUSS Inc., German)E AF&8le] A8 §
Wl 4ute] S7FE At 7 A8Y 103 24
BFHS Hegoh AT W59 Gr/EEd
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Fig. 1. Effect of pH levels on weight loss, tensile strength and whiteness of papain treated wool/PET fabrics
(treatment temperature 70°C, papain 5%({0.w.f), treatment time 60minutes, L-cysteine 30mM).
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Fig. 2. Effect of temperature on weight loss, tensile strength and whiteness of papain treated wool/PET fabrics
(pH 7.5, papain 5%(0.w.f), treatment time 60minutes, L-cysteine 30mM).
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Fig. 3. Effect of papain concentration on weight ioss, tensile strength and whiteness of papain treated wool/PET
fabrics(pH 7.5, treatment temperature 70°C, treatment time 60minutes, L-cysteine 30mM).
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(pH 7.5, treatment temperature 70°C, papain 10%(o.w.f}, L-cysteine 30mM).
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Fig. 5. Weight loss, tensile strength and whiteness of papain treated wool/PET fabrics by varying concentration of
activators(pH 7.5, treatment temperature 70°C, papain 10%(o.w.f), treatment time 60minutes).
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Fig. 7. K/S values of papain treated wool/PET fabrics
(pH 7.5, treatment temperature 70°C, papain 10%
(o.w.f), treatment time 60minutes, L-cysteine
10mM, NazSO; 50mM).
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Fig. 8. SEM micrographs of papain treated wool/PET fabrics(pH 7.5, treatment temperature 70°C, papain 10%(o.w.f),
treatment time 60minutes, L-cysteine 10mM, Na,SO; 50mM).
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