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Abstract: Octenylsuccinate konjac glucomannan ester (OKGE) was prepared from konjac glucomannan (KGM) and
octenyl succinic anhydride (OSA) by microwave-assisted semi-drying method. The synthesis process of OKGE was
explored through single-factor and quadratic rotation composite experimental designs, and the synthesized product
was characterized. The results revealed that the optimal process conditions to prepare OKGE were pH 2.5, reaction
temperature of 76 ‘C, microwave treatment time of 10 min, and ethanol concentration of 70%. Under the optimal
process conditions, the average substitution degree of OKGE was 0.015, and its emulsion capacity and emulsion
stability were good.
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Table2 Effect of reaction time on substitution degree
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M2 T, BEAE NI R RE G, =4 i AR
PP R, IO DR A S S5 NN (R3S N4 2 1) Rl i
JLH, SN TR E B 10minttf, BUREER NS SE, #£5%
KT AT B 2R, DR T 10min Ay 504 S I8 N 1)
2,13  SOWIREXTKGOSHUN L 5% i

£3  ARR B R AR R
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Table 5 Quadratic rotational combination design matrix and results

ke XpH  XRMHREC XRM min X, CRHAB 0% AR
1 135) 1(80) 111) 1(75) 0.0132
2 1 1 1 —1(63) 0.0144
3 1 1 -109) 1 00112
4 1 1 -1 -1 0.0136
5 1 —1(70) 1 1 00112
6 1 -1 1 -1 0.0136
7 1 -1 -1 1 0.0105
8 1 -1 -1 -1 00123
9 —125) 1 1 1 0.0166
10 -1 1 1 -1 0.0187
11 -1 1 -1 1 0.0165
12 -1 1 -1 -1 0.0173
13 -1 -1 1 1 0.0163
14 -1 -1 1 -1 0.0176
15 -1 -1 -1 1 0.0159
16 -1 -1 -1 -1 0.0167
17 -20) 0(75) 0(10) 0(70) 0.0180
18 24) 0 0 0 0.0121
19 03) —2(65) 0 0 0.0132
20 0 2(85) 0 0 0.0151
21 0 0 —28) 0 0.0137
2 0 0 2A12) 0 0.0154
23 0 0 0 —2(60) 0.0130
24 0 0 0 2(80) 00129
2 0 0 0 0 0.0154
26 0 0 0 0 0.0144
27 0 0 0 0 0.0149
28 0 0 0 0 0.0141
29 0 0 0 0 0.0150
30 0 0 0 0 0.0159
31 0 0 0 0 0.0149
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Table 6 Analysis of variance for the developed regression model

RSREN CTARSS)  HEEGD)  MS) Fiff Fypll
X 0.000094 1 0000004 141.5367%  Fyy,6=8.53
X, 0.000005 1 0.000005 79630%  Fyugu.6=4:49
X, 0.000005 1 0.000005 7.6274*
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XX, 0.000000 1 0.000000 04355
XX, 0.000000 1 0.000000 0.4940
XX, 0.000001 1 0.000001 07671
XX, 0.000000 1 0.000000 0.0813
XX, 0.000000 1 0.000000 0.0016
XX, 0.000000 1 0.000000 0.1838
(LS| 0.000119 14 0.000008  12.76077%%  Fyq04,9=345
ELFS 0.000011 16 0.000001
S 0.000008 10 0000001 237088 Figs05=4-00
P 0.000002 6 0.000000
B 0.000129 30
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Table7 Frequency analysis of the four variables in 279 experimental
schemes with substitution degree more than 0.01
pH SR C SO Emin  ZEEAB 0%
X R X R X BE X, R

=2 124 04444 43 0.1541 44 01577 59 02115
=1 106 03799 50 01792 50 01792 67 0.2401
KFE 0 47 0.1685 56 0.2007 56 0.2007 66 02366
1 2 00072 62 02222 6l 02186 53 0.1900
2 0 0.0000 68 0.2437 68 0.2437 3401219

FS

ait 279 1 279 1 279 1 279 1
IBCEE4 —1.2620 0.2220 02110 —0.2290
iR 0.0450 0.0830 0.0840 0.0780
95% 43 AilX i) —1.350~—1.173  0.059~0.386 0.047~0376  —0.383~—0.076

AR 233~241 753~76.9 10.05~10.04 68.09~70.38
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Fig.1  Viscosity of OKGE with different substitution degrees
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Fig.2 Emulsifying capacity and emulsion stability of OKGE with

different substitution degrees
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Fig.3  FT-IR spectra of KGM and OKGE
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