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Effects of addition amounts of crosslinker and etherifying agent on

properties of modified waxy corn starch
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Abstract: Objective: This study aimed to control the degree of
crosslinking and etherification in the preparation process of
improve the product

crosslinked hydroxypropyl starch and

performance. Methods: Waxy corn starch was used as a raw
material to prepare the composite modified starch (hydroxypropyl
distarch phosphate, HDP) under alkaline conditions, during
which process sodium trimetaphosphate (STMP) and propylene
oxide (PO) was used as the cross-linker and etherifying agent,
respectively. The effects of the addition level of STMP and PO on
the properties of the Brabender viscosity behavior, transparency
and freeze-thaw stability of waxy corn starch were investigated.
Results: Combined with the preliminary laboratory exploration
and the optimization of this study, a HDP with improved thermal
stability, transparency and freeze-thaw stability and lowered
gelatinization temperature was obtained. The preparation
conditions of HDP were as follows: in the case that the amount of
sodium trimetaphosphate was 0. 30 g/100 g and cross-linking
reaction time was 45 minutes, and the amount of propylene oxide
added was 6 mL/100 g and the etherification time was 90
minutes. Conclusion: Compared to raw waxy corn starch, the
cross-linked and etherified starches with decreased gelatinization

temperature and improved freeze-thaw stability, thermal stability

and gelling properties are observed.
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Table 1 Key values on Brabender viscosity curves of starches modified by STMP at different levels
STMP /(1072 g A/C B/(mPa+s) C/(mPa+s) D/(mPass) E/(mPa+s) F/(mPa-s)
X i 68.6 2510 918 668 1031 974
0.00 61.1 3182 987 729 1107 1031
0.15 61.6 3551 3148 3169 4 706 4 985
0.30 61.9 3425 3 056 3093 4574 4 845
0.45 61.3 3102 2 862 3011 4437 4733
0.60 62.1 3024 2728 2 831 4 246 4433
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Figure 2 Brabender viscosity curves of starches modified

by PO at different levels
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Table 2 Key values on Brabender viscosity curves of starches modified by PO at different levels

PO %/ (1072 mL « g ) A/C B/(mPa+s) C/(mPa+s) D/(mPa+s) E/(mPa+s) F/(mPa-s)
pogil 68.6 2510 918 668 1031 974
0 70.4 2 417 2 281 2413 3047 3 154
6 61.9 3425 3 056 3093 4574 4 845
8 62.1 3782 3 482 3528 4 948 5145
10 61.8 4425 3 847 3 807 5 386 5538
12 61.7 3 322 3116 3 259 4 664 4 939
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(1072 mL g™ 1T WER 2 %&ER 3 WEM 4 RER
Xif 1 16.29 17.38 21.02 21.87
0 26.11 26.20 36.88 50.01
6 14.15 16.77 18.45 19.51
8 13.86 15.40 16.08 16.74
10 13.31 15.96 17.04 18.10
12 12.34 14.90 16.38 17.10
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0.30 14.15 16.77 18.45 19.51
0.45 18.69 20.77 22.75 23.95
0.60 24.17 26.61 26.93 28.78
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