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Fig. S1 The reaction process of cystine in wool fiber during the treatment of protease catalytic system.
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Table S1 Machine washable performance of treated wool

Size (cm) Shrinkage percentage (%)
Washing program

Width Length Width Length Felted area

Original 29.70 39.80 / / /

Relaxed 1×4G 28.60 39.10 -3.59 -1.68 /

1×4N 29.50 38.40 3.30 -1.87 1.10

2×4N 28.70 38.80 0.35 -0.94 -0.59

3×4N 28.90 38.30 1.05 -2.21 -1.19

4×4N 28.80 38.40 0.70 -1.79 -1.10

felted

5×4N 28.50 38.70 -0.47 -1.19 -1.65



5

Table S2 Comparison of protease catalytic system processes with existing processes

Wool shrink-proofing treatment

Conventional 

chlorination

Existing other 

enzyme treatment
This work

Efficient   

Mild conditions   

Easy operation   
Processes

Continuous processing   

Excellent shrinkage resistance   
Wool properties 

Mild damage   

Industrialized   

Eco-friendly   

Note: , , and  stands for good, fair, and poor, respectively.
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Table S3 Colorfastness

Colorfastness Untreated + Dyed Treated + Dyed

Color change 4-5 4-5

Wool staining 4-5 4-5Washing with soda

Cotton staining 4-5 4-5

Color change 4-5 4-5

Wool staining 4-5 4-5Perspiration

Cotton staining 4-5 4-5

Color change 4-5 4-5

Wool staining 4-5 4-5Water

Cotton staining 4-5 4-5

Color change 4-5 4-5
Ironing

Cotton staining 4-5 4-5

Dry 4-5 4-5
Rubbing

Wet 4 4


