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Determination of protein content in silkworm pupa protein viscose fiber
XU Jie' LI Weikun' LI Zhengiu' CHEN Songwei' DING Min' DU Wengqin’
(1. Guangdong Jiangmen Supervision Testing Institute of Quality & Metrology Jiangmen 529000 China;
2. Department of Textile Wuyi University Jiangmen 529000 China)

Abstract: The protein content of silkworm pupa protein viscose fiber was determined by automatic Kjeldahl
apparatus. Dry weight of sample copper sulfate content potassium sulfate dosage concentrated sulfuric acid
dosage digestion temperature and digestion time were chosen as test factors and protein content was selected as the
test index. SPSS software was used to establish the orthogonal test. Through design optimization of orthogonal test
intuitive analysis and variance analysis of test results a set of optimal scheme to determine protein content of
silkworm pupa protein viscose fiber and the optimal scheme was verified. The optimal scheme is as follows: dry
weight of sample 0.2 g copper sulfate dosage 0.2 g potassium sulfate dosage 10 g concentrated sulfuric acid dosage
12 mL  digestion temperature 420 C and digestion time 45 min.
Key words: textile materials; regenerated protein fiber; silkworm pupa protein viscose fiber; protein content;

Kjeldahl method; orthogonal test
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( ) AL2044C
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( Digestor 230V <Kjeltec 8400 (
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I. I ( ). o
N s “95% ( ) 1.2
N ( ) 1.2.1
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. SZF-06A (
) SHB-I ( SPSS 1 o
1
Tab.1 Level of factors
A B C D E F
/g /g /g /mlL /°C /min
0.2 0.2 6 12 400 45
0.5 0.3 8 16 420 60
0.8 0.4 10 20 440 75
1.2.2 2
GB/T2910.1— 2
2009 { 1 D) 2 .
8.2 o 2
Tab.2 Orthogonal design test results
/%
A B C D E F
( 0.1 mg) ; 1 2
1 1 3 2 1 3 3 2.26 2.44
A 2 2 1 2 3 3 1 1.89 2.07
3 3 3 3 3 3 1 2.01 1.96
; 4 2 2 2 2 2 1 2.30 2.26
5 1 1 3 3 2 2 2.23 2.32
° 6 301 2 1 2 3 219 2.2
1.2.3 7 1 1 1 1 1 1 224 206
( ) 50 ml, ( 95% 8 2 3 3 1 2 2 2106 2.34
9 2 1 3 2 1 3 2.16 2.11
lg/L 10 302 3 1 1 1 204 2.14
7 mL 11 1 2 2 3 1 2 1.85 1.85
10 ml 12 3 1 1 2 3 2 1.95 1.95
13 3 2 1 3 2 3 1.91 1.99
1L 20 g/L ) 14 2 3 1 3 1 3 1.8 1.8
30 ml 5 min 6.25. 15 3 3 2 2 1 2 2.12 2.09
16 1 2 3 2 3 3 2.13 2.17
17 2 2 1 1 3 2 2.14 2.19
18 1 3 1 2 2 1 2.14 2.33
12.16 mL. 20 mL 60.70 mL 2.2
80 mL. ( ) 400 ¢/L 2.2.1

0.111 8 mol/Ls
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- R : 0.2 g
R o 0.4¢ 10 ¢ 12 mLL
1 o 420 °C 45 min.
3 2.2.2
Tab.3 Visual analysis results SPSS
1% ( a=0.05) 4,
k, k, k, R 5
A 2.17 2.11 2.05 0.12 P
B 2.12 2.08 2.13 0.05 Tab.4 Variance analysis results
C 2.05 2.13 2.15 0.10
D 2.20 2.14 1.98 0.22 m r
- 2'03 2'20 2' 0 0' " 0.645" 12 0.054 5.765 0.000
v 2'12 2']0 2'“ 0'02 160. 149 1 160.149 17 175.493 0.000
- - - - A 0.088 2 0.044 4.704 0.019
S5l B 0.016 2 0.008 0.847 0.442
m A C 0.062 2 0.031 3.309 0.055
ES D D 0.306 2 0.153  16.410 0.000
B
1 2.1¢ 15 E 0.171 2 0.086 9.178 0.001
&E —4F F 0.003 2 0.001 0.140 0.870
e 0.214 23 0.009
20F
161.009 36
] 5 3 0.859 35
(S "R =0.750( R =0.620) .
1 5

Fig. 1 The varies of protein content with Tab.5 Duncan test results of potassium sulfate dosage

different levels of each factor

3 R /g

1 2
D>E>A>C>B>F, 1 6 12 2.0517 —
(A) 8 12 2.128 3 2.128 3
Al, 10 12 — 2.147 5
( B) B3 — 0.064 0 0.631 0
o (C) 4 a =
C3. (D) 0.05 A( ) .D( ) VE(
D1, )
(E) . 5
E2 6g 10g 10 g
C( )
o 1 o
o (F) . .
F1 :
45min o 0.2¢g 0.2g 10 g
A.C.D.E 12 mL 420 °C 45 min,
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Tab.6 Verification of test results

1) ( 2)

/%
1 2 3 4

SPSS t
( a =0.05) 7 .

1 2.40 2,12 2.23 2.03 2.20
2 2,22 2.30 1.97 2.13 2.16

Tab.7 Independent sample i-test results

F t

95%

0.078 0.789  0.375 6 0.720
0.375 5.918 0.720

0.040 00  0.106 54  -0.220 69 0.300 69
0.040 00  0.106 54 -0.221 56 0.301 56

0.05 o
0.2 ¢
0.2¢g 10 ¢ 12 mL 3
420 C 45 min,
45 min

5 min

0.2¢g 0.2¢g
10 g 12 mL 420 C

45 min.
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