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Solubility and structural changes of corn starch in DMSO / water system
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Abstract: Dimethyl sulfoxide (DMSO) is the key reagent to dissolve
starch in the starch structural analysis. In this paper, solubility and
structural changes of corn starch in DMSO/water system were stud-
ied. Corn starch achieved maximum solubility of 97.15% in 90%
DMSO solution when the dissolution time reaches 12 h. With the ex-
cessive dissolution. no significant change in solubility was detected.
Scanning electron microscopy (SEM) analysis showed that starch
granules structure were the largest damaged in 90% DMSO, which
confirmed that 90% DMSO was the best solvent for starch. High
performance size exclusion chromatography (HPSEC) and high per-
formance anion-exchange chromatography (HPAEC) found that the
molecular weight and radius of gyration of starch dissolved in 90%
DMSO gradually decreased with the extension of the dissolution

time, which indicated that starch molecules were degraded. Further-
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more, theB; and B; chains of amylopectin were more easily to de-
grade, and the B; chains were relatively stable.
Keywords: dimethyl sulfoxide; molecular weight; chain-length distri-
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Figure 2 Scanning electron microscopy of corn

starch granules
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Figure 3 Molar mass distribution and Molecular size of corn
starches treated under different dissolution condi-

tions
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Table 1 Molecular characteristics of normal corn starch

treated under different dissolution conditions

=87 JIDES () Mw/ )
[&] /min 1] /h P (g + mol™ 1) Rz /nm
4 1.425(7%)  1.045E408(5%) 228.8(2%)
8 1.448(6%)  8.594E+07(5%) 221.4(2%)
0 12 1.464(7%)  7.345E407(5%) 197.0(2%)
24 1.508(6%) 4.672E+07(4%) 179.3(2%)
36 1.417¢7%)  4.336E407(4%) 171.3(2%)
4 1.415(8%) 8.008E+07(5%) 218.2(2%)
8 1.493(7%)  7.261E+07(5%) 210.7(2%)
30 12 1.535(8%) 6.105E+07(5%) 207.7(2%)
24 1.551(7%)  4.860E4+07(5%) 184.2(2%)
36 1.657(6%) 3.179E407(4%) 152.8(2%)
4 1.475(8%)  7.034E+07(5%) 204.7(2%)
8 1.410(6%) 5.213E+07(4%) 178.5(2%)
60 12 1.555(6%) 4.883E407(4%) 180.5(2%)
24 1.539(6%)  4.122E+07(5%) 168.0(2%)
36 1.855(3%) 2.440E+07(2%) 133.6(2%)
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Figure 4 Chain-length distribution of normal corn starch treated under different dissolution conditions
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Table 2 Chain-length distribution analysis of normal corn starch treated under different dissolution conditions

I3/ 6
Fefi 4

A(DP 6~12) B (DP 13~24) B2 (DP 25~36) B; (DP>37)
JE R K PE 14.67+0.20 61.260.14 16.38£0.35 7.69+0.30
30 min/4 h 25.0440.31 64.911+0.22 8.984-0.20 1.07£0.02
30 min/8 h 27.2540.04 61.032£0.06 10.05240.80 1.6740.18
30 min/12 h 28.0240.12 61.21+0.52 9.4240.05 1.33£0.03
30 min/24 h 27.1440.37 65.414-0.34 6.58+0.44 0.8740.08
30 min/36 h 35.3320.50 56.380.15 6.9740.70 1.32£0.12

30
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