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Employing Response Surface Methodology to Optimize Process Conditions for Enzymatic Extraction of
Taurine from Oyster Meat with Neutral Protease

LIU Ya-nan, ZHANG Zhi-sheng*, TONG Hai-ju, SUN Ke-yan, SONG Xin

(College of Food Science and Technology, Agricultural University of Hebei, Baoding

071001, China)

Abstract: In this study, neutral protease hydrolysis was used to extract taurine from oyster meat and the extraction process

was optimized. On the basis of one-factor-at-a-time experiments, a three-variable, three-level Box-Behnken experimental design

coupled with response surface analysis was employed to explore the effects of enzyme dosage, pH and temperature on the

extraction efficiency of taurine. The optimum hydrolysis conditions for taurine extraction were enzyme dosage 1300 U/g fresh

meat, pH 7.5 and hydrolysis temperature 48 “C, and the resulting extraction yield of taurine was 2.724 mg/g fresh meat.
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Table 1 Variables and their coded levels in the response surface design

K - ; N
Xo N /(U/g) Xz pH X # & /°C
—1 1000 7.2 35
1200 7.4 45
1 1400 7.6 55

#2 FHRIBINTE Box-Behnken BB Rt 5 R

Table 2 Experimental design and results for response surface analysis

WIS Xolng e Xo pH XolltJE PRI HUG /(mglg)
1 -1 -1 0 1.26
2 1 -1 0 217
3 -1 1 0 2.05
4 1 1 0 2.65
5 -1 0 -1 1.54
6 1 0 -1 2.18
7 -1 0 1 1.96
8 1 0 1 2.86
9 0 -1 -1 1.87
10 0 1 -1 243
1 0 -1 1 1.76
12 0 1 1 2.61
13 0 0 0 2.79
14 0 0 0 2.93
15 0 0 0 2.86
16 0 0 0 2.62
17 0 0 0 2.71
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BIEr, 153805 57 F2 Y=2.78+0.38X:1+0.33X2+0.15Xs —
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Table 3 Analysis of variance for the fitted regression model

Jj KR Ryl [ i By F {8 Pl
i) 3.92 9 0.44 15.66 0.0008
Xi 1.16 1 1.16 41.82 0.0003
Xz 0.90 1 0.90 32.29 0.0007
Xa 0.17 1 0.17 6.15 0.0422
X2 0.64 1 0.64 23.15 0.0019
X3 0.54 1 0.54 19.46 0.0031
X3 0.28 1 0.28 9.92 0.0161
XiXe 0.024 1 0.024 0.86 0.3836
XoXa 0.021 1 0.021 0.76 0.4134
XiXa 0.017 1 0.017 0.61 0.4612
k2= 0.19 7 0.028
P 0.14 3 0.045 3.03 0.1561
aliiR 7 0.059 4 0.015
B 7.59 16
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Fig.1 Response surface plot and contour showing the effects of enzyme
dosage and pH value on taurine extraction yield
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Fig.2 Response surface plot and contour showing the effects of pH
value and temperature on taurine extraction yield
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Fig.3 Response surface plot and contour shwoing the effects of enzyme
dosage and temperature on taurine extraction yield
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