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Probe into the impact of enzy matic treatment on the fineness
of natural bamboo fibers

LOU Ligin, XU Pinghui , CHEN Bo, REN Weiwei
( Shaoxing University , Shaoxing , Zhejiang 312000 , China )

Abstract To probe into the effective methods to make the natural bamboo fiber finer with enzymatic
treatment , the manufactured natural bamboo fibers were treated with laccase , scouring enzyme , and scouring
enzyme + laccase (a two step method) respectively according to the design by means of orthogonal experiment .
The change rate of fineness , tensile strength and the content of lignin of the treated fibers were tested and
compared . The results show that in terms of lignin removal , scouring enzyme is better than laccase , whereas
the two step method is the best. After two step treatment , the change rate of fineness of natural bamboo fibers
has achieved 51.33 % and the content of lignin is decreased from 18.98 % to 5.49 % .
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Tab.1 Orthogonal gene and level enactment

i
/ / /
O /h . /h . /h
(g°L) (g°L”) (g°L77)
1 5 0.5 5 12 5 0.5
2 10 1 10 24 10 1
3 20 2 20 48 20 2
5~20¢/L; 12~48 h.
1.3 S 20 g/L, 1 h. 32.95 %,
, =( 12.14 %, 2.88 cN dtex .
- )/ x 100 % ; 2.2
GB 5885 —86 . YG025 1 l1h
o , 2 20g L
JSM5610LV .
° 2
b
20 g/L, 60 min
9.1 , ; 20 gL
) 60 min s
A B G,
2
Tab.2 Result of treatment with laccase
A B C
| % | % /(cNedtex™ ')
1 1 1 1 21.73 17.64 3.11
2 1 2 2 22.95 14.70 3.02
3 1 3 3 23.76 13.29 3.01
4 2 1 2 26.35 16.62 3.08
5 2 2 3 26.51 14.53 3.04
6 2 3 1 30.63 13.90 2.98
7 3 1 3 31.86 16.03 2.93
8 3 2 1 31.98 14.00 3.01
9 3 3 2 32.95 12.14 2.88
Klj 22.81 26.65 27.42 T=248.72
K; 27.83 27.15 28.11 Y=27.64
K3J 32.26 29.11 27.38
Klj 15.21 16.76 15.18 T=132.85
Ky 15.02 14.41 14. 49 Y=14.76
K 14.06 13.11 14.62
K 3.05 3.04 3.03 T=27.06
K 3.03 3.02 2.99 Y=3.01
K;; 2.94 2.96 2.99
: T ;Y
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2.4 +

51.33 %,
2.72 cN dtex .
2.5

°

19.98 %,
3.35 cN dtex .

5.98 tex,

48 h.

20 g/L,

Tab.3 Result of treatment degumming enzy me

3,
A B G,

1 h,
5.49 %,

12.33 tex,

6.19 %,

4.
A By G,

2.74 c¢N dtex .

[4]

A B C
| % | % /(cNedtex™ ')
1 1 1 21.78 11.10 3.09
2 1 2 2 22.95 10.30 2.92
3 1 3 3 34.79 8.02 2.95
4 2 1 2 38.76 7.38 2.97
5 2 2 3 39.57 7.27 3.10
6 2 3 1 37.72 8.82 2.62
7 3 1 3 34.79 9.18 2.60
8 3 2 1 36.73 9.33 2.69
9 3 3 2 43.14 7.29 2.61
K 26 .51 31.78 32.08 T=310.23
Ky 38 .68 33.08 34.95 Y=34.47
K; 38 .22 38 .55 36.38
K 9 .81 9.22 9.75 T=178.69
K 7.82 8.97 8.32 Y=8.74
K 8 .60 8 .04 8.16
K;; 2.99 2.89 2.80 T=25.55
Ky 2.90 2.90 2.83 Y=2 .84
K 2.63 2.73 2.88
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Tab.4 Result of treatment laccase and degumming enzyme

A B C
| % | % /(cNedtex™ ')

1 1 1 1 42.33 6.60 2.80
2 1 2 2 44. 60 6.58 2.79
3 1 3 3 47.60 6.24 2.74
4 2 1 2 46.22 6.56 2.72
5 2 2 3 48.98 6.08 2.69
6 2 3 1 48.58 6.09 2.68
7 3 1 3 51.09 5.94 2.78
8 3 2 1 50.12 6.15 2.76
9 3 3 2 51.33 5.49 2.72

Ky 44 84 46 .55 47 .01 T =430 .85

Ky 47.93 47.90 49.22 Y =47 .87

K 50.85 49.17 47.38

Ky 6.47 6.37 6.28 T=55.73

K; 6.24 6.27 6.09 Y=6.19

K5 5 .86 5.94 6.21

Kij 2.78 2.77 2.75 T=24.68

Ky 2.70 2.75 2.74 Y=2.74

K 2.75 2.71 2.74
. Cc—C .
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