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Optimization of the extraction of glycoprotein
from bird’ s nest by response surface methodology
ZHENG Li-juan' LI Zhi-yu' JIAN Ye-ye' XIE Yong~ ZHANG Yi' ZHENG Bao-dong' XU Hui' "

(1.College of Food Science Fujian Agriculture and Forestry University Fuzhou 350002 China;
2.Fujian University of Traditional Chinese Medicine( TCM) Fuzhou 350122 China)

Abstract: In this paper glycoprotein from hird’ s nest was extracted by the hot water extraction.The effects of extraction time
material to liquid ratio and extraction times on the extraction rate of glycoprotein were studied and the response surface analysis
was used to optimize the extraction conditions of glycoprotein from bird” s nest.The optimal condition of glycoprotein extraction
was obtained with 2.6 hours of extraction time 1:47 of material to liquid ratio and extracting for 2 times.The extracts were
concentrated and precipitated. Finally the crude glycoprotein was achieved by dialysis and lyophilization with the yield of
3.01%.In addition the protein content and polysaccharide content in the crude glycoprotein prepared by this method were
59.06% and 19.2% respectively.
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Table 1

response surface methodology
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Fig.1 Effect of extraction time on extraction
rate of protein and polysaccharide
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Fig.2 Effect of material to liquid ratio
on extraction rate of protein and polysaccharide
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Fig.3 Effect of extraction times on extraction
rateof protein and polysaccharide
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Y, 1Y, (%) = +3.63 +0.35A +
0.43B + 0.24C + 0.12AB + 0.073AC + 0.12BC—-0.29A°
-0.37B* -0.31C’ Y,

(Y, (%) = + 143 + 0.11A + 0.16B + 0.030C +
0.022AB + 5.275E — 0.03AC + 0.023BC — 0.090A° —
0.14B’ -0.15C°,

222
3.
p <0.0001

. (Y) p =0.4173 >0.05
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Table 2 Design and results of experiment

A C (e Y,(%)
1 1 1 0 3.80 1.49
2 0 0 0 3.75 1.47
3 0 1 1 3.80 1.37
4 1 0 1 3.71 1.33
5 0 0 0 3.61 1.42
6 1 0 -1 3.14 1.26
7 0 0 0 3.62 1.43
8 -1 0 1 2.79 1.11
9 0 1 -1 3.03 1.27
10 -1 1 0 2.92 1.20
11 1 -1 0 2.78 1.15
12 0 0 0 3.52 1.43
13 0 0 0 3.66 1.38
14 -1 0 -1 2.51 1.05
15 0 -1 -1 2.34 0.96
6 -1 -1 0 2.39 0.95
17 0 -1 1 2.64 0.96
(Y,) p =0.4781 >0.05
A.B.C ( p <0.0001)
B( ) > A( ) > C(
) o AB.BC x
~ X
; A.B.C? .
A.B (p <0.0001) C
(p <0.05)
AB.BC. AC
AP B.C?
4
R},, =0.8979 R},, =0.9076
o R’
R’ 1
" R(Zm
0.9878 R, =0.9881 R},, =0.9722 R},
=0.9728
223 4~ 6
o 4( a)
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Table 3 Variance analysis of the regression model
F P
Y, Y, Y, Y, Y, Y, Y, Y,
4.52 0.56 9 0.50 0.062 63.15 64.51 <0.0001  <0.0001
A 0.99 0.10 1 0.99 0.10 124.57 108.28 <0.0001  <0.0001
B 1.45 0.22 1 1.45 0.22 182.57 223.01 <0.0001  <0.0001
C 0.46 7.266E-003 1 0.46 7.266E-003 57.80 7.52 <0.0001 0.0288
AB 0.060 1.901E-003 1 0.060 1.901E-003 7.61 1.97 0.0282 0.2036
AC 0.021 1.113E-003 1 0.021 1.113E-003 2.67 0.12 0.1464 0.7443
BC 0.056 2.178E-003 1 0.056 2.178E-003 7.11 2.25 0.0322 0.1770
A’ 0.35 0.034 1 0.35 0.034 43.65 35.64 0.0003 0.0006
B 0.58 0.078 1 0.58 0.078 73.47 80.25 <0.0001  <0.0001
c? 0.39 0.095 1 0.39 0.095 49.64 97.80 0.0002 <0.0001
0.056 6.765E-003 7 7.944E-003 9.665E-003
0.026 2.903E-003 3 8.771E-003 9.678E-003 1.20 1.0 04173 0.4781
0.029 3.862E-003 4 7.324E-003  9.655E-003

4.57 0.57 16

4

Table 4 The credibility analysis of the regression model

( std.Dev) ( Mean) (C.V.%) (R?) ( R ( R?) ( Adeq Precision)
Y, 0.089 3.18 2.81 0.9878 0.9722 0.8979 22.747
Y, 0.031 1.25 249 0.9881 0.9728 0.9076 23.361
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Fig4 Response surface analysis of the effects of Fig.5 Response surface analysis of the effects of
material to liquid ratio and extraction time extraction times and extraction time
on extraction rate of protein and polysaccharide on extraction rate of protein and polysaccharide
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