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The Effect of Biopolishing with Cellulase Enzyme on Ramie and Hemp Fabrics

Jung-hee Kim and Hye-ja Yu
Dept. of Clothing & Textile, Seowon University, Cheong ju, Korea

Abstract : Five kinds of commercial ramie and hemp fabrics were treated with cellulase under different concentrations.
Samples were mercerized before enzyme treatment to investigate the effect of mercerization on cellulase enzyme treat-
ment. Physical characteristics(weight loss, tear strength retention, wrinkle recovery, drape stiffness, dyeability) of cel-
lulase enzyme treated and untreated samples were measured and compared. X-ray diffractions were examined to verify
if there were any changes in their crystallinity of enzyme treated fabrics. Weight loss, wrinkle recovery and degree of
crystallinity increased as the concentration of cellulase enzyme increased. In the meanwhile, tear strength retention and
drape stiffness and dyeability decreased. Enzyme activity was more effective on mercerized samples. Particularly, there

was distinct tendency to increase weight loss and flexibility.
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Table 1. Characteristics of Fabrics

. Fabric Count Thickness Weight
Material  Code o 45X picks) (mm) (g/ngl)
Ramie R1 5545 0.349 91.6
Ramie R2 6747 0.279 80.4
Ramie R3 5140 0.308 88.3
Ramie R4 4436 0.379 175.8
Ramie RS 4328 0.365 113.8
Hemp H1 3743 0.480 160.9
Hemp H2 2628 0.650 254.5
Hemp H3 4935 0.531 163.6
Hemp H4 2830 0.359 105.7
Hemp H5 3132 0.628 2122
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Fig. 1. weight loss of samples according to cellulase enzyme concentration. (a) ramie, (b) hemp (50°C, pH 5, 30 min, 20 rpm)
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Fig. 2. tear strength retention of sampleé according to cellulase enzyme concentration (a) ramie, (b) hemp (50°C, pH 5, 30 min, 20 rpm)
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Fig. 3. drape stiffness of samples according to cellulase enzyme concentration. (a) ramie, (b) hemp (50°C, pH 5, 30 min, 20 rpm)
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Fig 4. wrinkle recovery of samples according to cellulase enzyme concentration. (a) ramie, (b) hemp (50°C, pH 5, 30 min, 20 pm)
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Fig. 5. Effect of mercerization on cellulase enzyme treatment: (a) weight loss, (b) tear strength retention, (c) wrinkle recovery, (d) drape stiffness
(1 g/, 50°C, pH 5, 30 min, 20 rpm) ’
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Table 2. Dyeability of cellulase enzyme treated ramie and hemp
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AE Weight loss (%)
Material Code
non 0.5 gl 1 gt 2 gl 05 g 1 g1 2 gh
R1 36.427 31.2 29.911 25.976 2.061 2.350 3.540
R2 23.477 21.581 20.311 18.280 1.972 2311 3.578
Ramie R3 24.48 22.345 20.881 19.036 2.349 3.933 5.328
R4 29.659 26.973 26.315 24.004 2.609 3.032 5.611
RS 30.537 25.621 26.977 23.804 3.820 4.243 5.874
Hi 37.092 37.185 36.108 34.085 2.048 3.085 3.980
H2 41.051 36.364 36.214 33,775 2.901 3.708 5.127
Hemp H3 37.855 33.231 34.061 33.279 2.060 3.005 3.991
H4 30.296 28.604 26.472 21.310 2.599 3.157 4.069
H5 44.318 34.669 31.053 29.227 2.721 3.217 4.133
Table 3. Crystallinity of cellulase enzyme treated ramie and hemp
AE crystallinity (%
Material Code o Y (%)
0 g 0.5 gN 1 g1 2 gh non 0.5 g 1 g1 2 gl
ramie Rl 36.427 31.2 29.911 25976 73.52 77.09 81.03 82.09
RS 30.537 25.621 26.977 23.804 76.81 79.02 80.80 79.86
hem H2 41.051 36.364 36.214 33.775 73.68 75.35 78.04 79.20
P H5 44318 34.669 31.053 29.227 73.84 74.26 75.82 75.75
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