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Savinase .Esperase . Woolase

Shrinkproofing treatment of wool woven fabric using protease

ZHANG Xi, ZHANG lJianfei, HE Jiayi
( Tianjin Polytechnic University , Tianjin 300160 , China)

Abstract To find an effective way for wool shrinkproofing, four alkaline proteases —Savinase , Esperase ,
Woolase and Papaya protease were selected to treat wool woven fabric for shrink-resistance and hydrogen
peroxide was used as reagent in the pretreatment . The effect of the pretreatment on the wool shrinkproofing with
protease was investigated . Especially it de monstrated by lowering the te mperature of H, O, treatment and adding
activator A for H, O, the loss of wool fiber strength by the pretreatment was reduced re markably . Experiments
revealed that the wool woven fabric treated by H, O,-enzyme system was imparted better shrinkproofing effect ,
but it exhibited rather serious strength loss of the wool fiber in general . However, combined use of two kinds or
more enzymes plus protective agent A could reduce the strength loss of wool fiber.
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Tab.1 Emzyme and condition for technics

pH /C pH /C / min ( % ,0.w.f)
Sigma 6.5~7.0 50 7.0 50 60 0.5~4.0 1:25
Savinase Novozy me 8.0~9.0 50 8.0 50 40 0.5~4.0 1:25
Woolase 8.5~9.0 45 8.5 45 45 0.5~4.0 1:25
Esperase Novozy me 8§.5~9.0 45 8.5 45 40 0.5~4.0 1:25
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Tab.3 Effect of H, O, treatment on subsequent
erzyme treatment —ANOVA
F Fo05(3.3)
= x 100 %
28 .512 3 35.774 4.760 *
1 6 NaOH 0.380 3 0.477 4.760
’ 1.332 3 1.671 4.760
0.262 3 0.329  4.760
0 A 6.626 3 8 .314 4.760 *
= 1- *x 100 % 1.590 6
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Tab .4 Effect of H, O, treatment on fabric strength —ANOVA

F Fy05(3.3)

0.014 3 1.489  3.290
NaOH 0.001 30106 3.290
0.000 3 0.000 3.290
0.032 3 3.404  3.290 *
A 0.000 30.000 3.290
0.050 15
5 30 mL/L .
NaOH 3¢/L, A 3¢L,
35 C, 40 min
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Fig.1 Effect of enzyme quantity on shrinkage rate
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Fig.2 Effect of enzyme quantity on

strength maintenance rate
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Tab.5 Effect of enzyme combination on
wool ermzyme treat ment
| % | % | %
Savinase + Woolase 0 .80 71.95 15 .88
Savinase + Esperase 1.25 77 .25 10.63
Woolase + Esperase 1.43 81.12 9 .34
2.3.2 A
Savinase Esperase
, 2 R 1%(o.w.f),
2%(o0.w.f) A,
(
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Fig.3 SEM images of wool treated by different recipe . , A
(a) H, O,- Woolase treatment ;( b) H, O,- Savinase treatment ; Esperase ,

(¢) H, O- Esperase treatment ;( d) H, O,- Papaya protease treatment
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Tab .6 Effect of protective reagent A on wool properties
!/ % | % | % . FZXB
Savinase + A 1.58 70 .1 15.69
Esperase + A 5.64 80 .5 13.75
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