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Optimization of enzymatic preparation of glucose
1-phosphate by response surface methodology
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Abstract: With glucose as substrate, sodium tripolyphosphate as the phosphorus acylating agent, and phosphorylase of
Solanum tuberosum as the catalyst, glucose 1-phosphate was synthesized. Based on a three-level, three-variable
Box-Behnken experimental design, response surface methodology was used to evaluate the effects of temperature, molar
ratio of glucose to sodium tripolyphosphate and time on the production. The structure of the product was confirmed by 'H
NMR spectra. The results show that the optimum conditions were as follows: temperature 35 °C, molar ratio of glucose to
sodium tripolyphosphate 1.35:1 and time 19 h.
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Table 1 Variables and levels of the three-variable,
three-level Box-Behnken design

Level X, (°C) X, (mol/mol) X; (h)
1 40 2:1 24
0 35 1.5:1 18
-1 30 1:1 12
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Table 2 Experimental conditions and results of
Box-Behnken design

Run 5 X, X3 W (%)
1 0 0 0 68.71
2 -1 1 0 26.94
3 1 -1 0 20.43
4 0 -1 -1 56.46
5 1 0 1 17.25
6 -1 0 -1 18.47
7 0 1 1 51.46
8 1 1 0 18.77
9 0 0 0 68.41
10 0 -1 1 64.17
11 1 0 -1 15.74
12 -1 0 1 35.42
13 -1 -1 0 30.12
14 0 1 -1 36.93
15 0 0 0 67.05
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Fig. 1 Response surface of the effect on product contents about interactive influence. (A) Temperature-Time. (B) Time-Molar

ratio. (C) Temperature-Molar ratio.
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Fig. 2 'H NMR spectra.
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