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Process Optimization for Beta-fructofuranoside-catalyzed Synthesis of Lactosucrose
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Abstract: Objective: To obtain the optimum process conditions for the synthesis of lactosucrose under the catalysis of 5-
fructofuranoside. Methods: Lactosucrose was prepared from lactose as an acceptor and sucrose as a fructosyl donor by a
fructose-transferring enzyme, A -fructofuranoside derived from Arthrobacter sp.10138. The process was optimized by Box-
Behnken experimental design followed by response surface analysis. Results: Adding the same volume of A-fructofuranoside
solution to a mixture of lactose and sucrose in equal proportion by weight in aqueous solution to catalyze the reaction between
the two sugars for 22.77 h at 35.0 ‘C provided optimum synthesis of lactosucrose, and the content of lactosucrose in reaction
product was 22.70%. Conclusion: Combined use of Box-Behnken experimental design and response surface methodology has
the feasibility to be used as a mathematical approach to optimize the synthesis process for lactosucrose, and the established
model is reliable in predicting the content of lactosucrose in reaction product.
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Fig.1 Reaction mechanism for lactosucrose synthesis
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Fig.2 HPLC chromatogram of lactosucrose synthesized under the
catalysis of g-fructofuranoside
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Fig.4 Effect of reaction time on lactosucrose synthesis
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Fig.5 Effect of pH on lactosucrose synthesis
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Fig.6 Effect of enzyme amount on lactosucrose synthesis
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Table 1 Coded values and corresponding actual values of variables in
response surface analysis
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Table 2 Scheme and experimental results for response surface analysis

RE RS X1 X2 X3 LS & /%
1 -1 -1 0 17.30
2 -1 1 0 21.45
3 1 -1 0 18.72
4 1 1 0 1751
5 0 -1 -1 14.71
6 0 -1 1 19.71
7 0 1 -1 18.23
8 0 1 1 15.31
9 -1 0 -1 16.77
10 1 0 —1 19.75
11 —1 0 1 19.90
12 1 0 1 18.25
13 0 0 0 22.45
14 0 0 0 22.96
15 0 0 0 22.23
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Table 3 Analysis of variance of the predicative regression model for the
content of lactosucrose in reaction product

TERE ABE CFR R HTF F{i P i

Xi 1 0.177012 0.177012 0.22223 0.657199
Xz 1 053045 0.53045 0.665952 0.451577
Xa 1 1.720513 1.720513 2.160014 0.201593
X2 1 4.165001 4.165001 5.228942 0.070942
XiXe 1 71824 7.1824 9.017131 0.030001  *
XiXa 1 5.359225 5.359225 6.728229 0.048608  *
X3 1 27.711942 7.71194 34.7909 0.001993  **
XeXs 1  15.6816 15.6816 19.68744 0.006783  **
X3 1 29.302 29.302 36.78714 0.001759  **
—I 3 2.427975 0.0272 1.02  0.4591
ST 5 3 54.595092 0.6119 22.85  0.0024 **
ZTHIW 3 28223225 0.3163 11.81  0.0105 *
o] 9 85.246292 0.9554 9.47181 11.89137 0.0070 **
JAUIR 3 3.702175 1.234058 8.80  0.1038
giiR¥ 2 0.280467 0.140233
MiRZE 5 3.982642 0.796528
S 14 89.22893
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