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Preparation of Oligosaccharides from Polysaccharide Gum of Gleditsia sinensis by Enzymatic Hydrolysis

YANG Yang JAN Hong-lei XU Yong-xia ZHU Li-wei*
(College of Materials Science and Technology, Beijing Forestry University, Beijing 100083, China)

Abstract The depolymerization of gum derived from Gleditsia sinensis was performed by enzymatic hydrolysis with 3 -
mannanase. The optima hydrolysisconditions were investigated by using an Lo (3%) orthogond array design to explorethe effects
of substrate concentration, enzyme dosage, hydrolysis time and hydrolysis temperature on average polymerization degree of
hydrolysates and reducing end glycosyl group yield. The results showed that the optimal conditions for depolymerization of the
gum were substrate concentration of 50 g/L, enzyme dosage of 1300 U/g, reaction temperature of 65 , and reaction time of
11 h. Under the optimal hydrolysis conditions, the reducing end glycosyl group yield was 49.92% and the average degree of
polymerization 2.00. In addition, fed batch operation at the beginning could increase substrate concentration, and hereducing end
glycosy! group yieldsin 100 g/L and 150 g/L reaction solutions after reaction for 24 h were 50.89% and 46.97%, respectively.
The addition of surfactants such as gleditsiasaponin and T-ween 80 could improve reducing end glycosy!l group yield by 5.25%
and 9.40%, respectively. Moreover, HPL C analysisindicated that the hydrolysates of Gleditsia sinensis gum mainly consi sted
of mannotetraose (17.25%), mannotriose (28.68%), mannobiose (4.55%) and monosaccharide (1.81%).
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Table 1 Ls(3) orthogonal array design and experimental results
A B ! C D
/(g/L) (U/g) / /h 1%
1 30(1) 1200(1) 55(1) 9(1) 30.71 3.26
2 30 1300(2) 60(2) 10(2) 40.83 2.45
3 30 14003) 65(3) 11(3) 44.4 2.25
4 40(2) 1200 60 11 42.68 2.34
5 40 1300 65 9 47.09 212
6 40 1400 55 10 36.04 2,77
7 50(3) 1200 65 10 49.37 2.03
8 50 1300 55 11 41.82 2.39
9 50 1400 60 9 45.13 222
1 38.647 40.920 36.190 40.977
2 41.937 43.247  42.880 42.080
3 45.440 41.857 46.953 42.967
6.793 2.327 10.763 1.990
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Fig.1 Effect of fed batch operation on depolymerization of

Gleditsia sinensis gum
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Fig.2 Effect of surfactants on depolymerization of Gleditsia sinensis gum
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Table 2 Standard equations and their correlation coefficients for

quantification of mannose, mannobiose, mannotriose and mannotetrose

R
v 9.84x 10% 0.9999
y  127x 10% 0.9999
y  119x 10% 0.9999
y  124x 10% 0.9999
x I(g/L) v @V s)

3

Table 3 HPLC analytical results of Gleditsia sinensis gum hydrolysate

prepared under optimal hydrolysis conditions

/min
/(g/L) 1%
5.658 47.71
6.818 6.779 6.036 17.25
7.631 7.663 10.037 28.68
8.965 8.941 1.591 455
9.933 9.862 0.633 1.81
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