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Optimization of Extraction Technology of Chondroitin Sulfate from Eggshell Membrane

LIU Guo—qing, LING Qing—zhi, SUN Jun—fei

(School of Biotechnology and Food Engineering, Hefei University of Technology, Heifei 230009, China)

Abstract: Chondroitin sulfate was extracted from the eggshell membrane with a method of dilute alkali-enzyme hydrolysis.
The product of chondroitin sulfate was gotten after ethanol dispositionand desiccation by eliminating the proteinwith trypsin
and pepsin. The results showed the optimum conditions of weight proportion1:1.5 (material:liquid), alkali concentration 5%,

temperature 40 “C. Dosage of trypsin and pepsin 1. 5% and 0. 8% respectively, pH value 8.2 and 5. 5 respectively and reaction
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time 2. Ohrespectively.
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Fig.1 Process of extraction chondroitin sulfate of from the
eggshell membrane
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Table 1 Factors and levels of dilute alkali of eggshell
membrane
AT ARMEE  BBRBORIE (%) CHRARMLEE (CC) DB () (h)
1 1:20 4 40 1.5
2 1:30 5 50 2.5
3 1:40 6 60 3.5
*2 EREEBERRE
Table 2 Orthogonal test table of dilute alkali of eggshell
membrane
e A B C D IIEH (b)
1 1 1 1 1 71.3
2 1 2 2 2 73.0
3 1 3 3 3 72.3
4 2 1 2 3 9. 1
5 2 2 3 1 95.3
6 2 3 1 2 99.9
7 3 1 3 2 95.9
8 3 2 1 3 99.6
9 3 3 2 1 93.4
K1 216. 6 263.3 270.8 260. 0
K- 291.3 267.9 262.5 268. 8
Ks 288.9 265. 6 263.5 268.0
ki 72.2 87.8 90. 3 86.7
ke 97.1 89.3 87.5 89.6
ks 96. 3 88.5 87.8 89.0
&= 24.9 L5 2.8 2.9
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Table 3 Factors and levels of trypsin hydrolysis
KV ABEEREE(C) B R CKMERTII(h) D AR pH (H
1 40 1000:0. 5 1.5 8.2
2 45 1000:1.0 2.0 8.5
3 50 1000:1.5 2.5 8.8
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Table 4 Orthogonal test table of trypsin hydrolysis

R A B C D Al ()
1 1 1 1 1 63.01
2 1 2 2 2 66. 48
3 1 3 3 3 60. 32
4 2 1 2 3 56. 37
5 2 2 3 1 75. 55
6 2 3 1 2 73.80
7 3 1 3 2 68. 10
8 3 2 1 3 62. 50
9 3 3 2 1 69. 12
K. 189. 81 187.48 199. 31 207. 68
K- 205. 72 204. 53 191.97 208. 38
K 199. 72 203. 24 203. 97 179. 19
ki 63. 27 62. 49 66. 44 69. 23
ke 68. 57 68.18 63. 99 69. 46
ks 66. 57 67. 75 67.99 59.73

W% 5.30 5.69 4.00 9.73
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Table 5  Factors and levels of pepsin hydrolysis
AF ARBRRIREE (CC) B ORMELL  COKARIFEI(h) D Ffi# pH {E
1 40 1000:0. 5 1.5 5.5
2 45 1000:1.0 2.0 6.0
3 50 1000:1. 5 2.5 6.5

*6 BEABMKBEXIREARER

Table 6  Orthogonal test table of pepsin hydrolysis
R A B C D 4l (%)
1 1 1 1 1 71.12
2 1 2 2 2 73.22
3 1 3 3 3 56. 24
4 2 1 2 3 64. 11
5 2 2 3 1 76. 12
6 2 3 1 2 57.85
7 3 1 3 2 62. 99
8 3 2 1 3 52.21
9 3 3 2 1 66. 03
K1 200. 58 198. 22 181. 18 213.27
K- 198. 08 201.55 203. 36 194. 06
Ks 181.23 180. 12 195. 35 172. 56
ki 66. 86 66. 07 60. 39 71.09
k2 66. 03 67.18 67.79 64. 69
ks 60. 41 60. 04 65. 12 57.52
e 6.45 7.14 7.40 13.57
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