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Optimization of total sugar extraction from Cynomorii Herba by using quadratic
orthogonal rotation regression combination design
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Abstract: Objective To optimize the extraction processes used for enzymatic hydrolysis of total sugar from Cynomorii Herba
Taking the
extraction rate of total sugar as index, as well as enzyme ratio, enzyme concentration, extraction temperature, extraction time, and

(Cynomorium songaricum) by employed quadratic orthogonal rotation regression combination design. Methods

initial pH value as investigation factors to screen out main factors. The quadratic orthogonal rotation regression combination design
was applied to optimize the process. And then, to employ response surface analysis method (RSM) for evaluating the impacts on the
response values of the single factor effect and interaction effect of each factor level. Results The optimum conditions were as follows:
enzyme concentration was 1% (wt% of Cynomorii Herba powder), initial enzyme solution pH was 5.5, extraction temperature was
55 °C, extraction time was 45 min, and pectinase and cellulose was 1 : 1 proportion. The extraction yield of total sugar was (17.54 £
0.35) %. The influence of response values of each factor presented the relationship of the parabolic surface with the opening downward.
The results showed that the impact degree on total sugar yield of Cynomorii Herba were extraction temperature, extraction time, and
enzyme ratio, respectively. Conclusion This method is a simple and effective method to increase the extraction yield of total sugar
from Cynomorii Herba. Quadratic orthogonal rotation regression combination design has a favourable predictability.

Key words: Cynomorii Herba; total sugar; complex enzyme; quadratic orthogonal rotation regression combination design; enzymatic
hydrolysis
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Table 1 Design and experimental results of quadratic orthogonal rotation regression combination design (n = 3)

W5 X1 Xol'C Xa/min YI% oA X1 XolC Xa/min YI%
1 3:2(1) 60 (1) 50 (1) 15.31 13 1:1(0) 55 (0) 35(-y)  16.75
2 3:2(1) 60 (1) 40 (-1)  15.20 14 1:1(0) 55 (0) 55 (y) 15.33
3 3:2(1) 50 (-1) 50 (1) 15.33 15 1:1(0) 55 (0) 45 (0) 17.88
4 3:2(1) 50 (-1) 40 (-1)  16.02 16 1:1(0) 55 (0) 45 (0) 18.10
5 2:3(-1) 60 (1) 50 (1) 15.25 17 1:1(0) 55 (0) 45 (0) 17.97
6 2:3(-1) 60 (1) 40 (-1) 1501 18 1:1(0) 55 (0) 45 (0) 16.61
7 2:3(-1) 50 (-1) 50 (1) 16.57 19 1:1(0) 55 (0) 45 (0) 17.21
8 2:3(-1) 50 (-1) 40 (-1)  16.24 20 1:1(0) 55 (0) 45 (0) 16.83
9 1:3(y) 55 (0) 45 (0) 16.78 21 1:1(0) 55 (0) 45 (0) 16.93
10 3:1(y) 55 (0) 45 (0) 16.34 22 1:1(0) 55 (0) 45 (0) 17.03
11 1:1(0) 45 (—y) 45 (0) 16.66 23 1:1(0) 55 (0) 45 (0) 17.08
12 1:1(0) 65 () 45 (0) 15.66
SIMTITAT AU A, RSD (I8N F 2.5%

RSD of data of all groups analyzed were less than 2.5%
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Table 2 Variation analysis

ARSI FITM Bl F 1 P 1
Xy 0.278 4 1 08656 0.369 1
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Fig. 1 Effect analysis of single factor
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