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Abstract: The appropriate degradation of starch can expand its application scope. Compared with conventional
chemical and enzymatic degradation methods, physical methods like ultrasonic treatment are green, convenient, and easy
to operate. In this research, gelatinized normal corn starch was taken as the object, the degradation process and trend of the
amylose-amylopectin mixed system was investigated in an ultrasonic field. After 30 min of ultrasonic treatment, the molecular
weight of normal corn starch decreased from 1.68x10” g/mol to 8.33x10° g/mol, showing a trend of fast degradation followed
by slow degradation. The results revealed a "size-dependent" degradation process for the starch molecules, that is, larger
molecules were more easily degraded. Therefore, the degradation rate of amylopectin molecules was higher than that of
amylose during the initial phase of ultrasonic treatment, and their degradation tended to be synchronized when their sizes

reached the same. Based on the "intermediate degradation" of starch by ultrasound and the tendency that large molecules
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are more easily degraded, it was found that the F,; chain of starch molecules was broken down first, and as the ultrasonic

treatment time increased, the F,, chain broke down, leading to the increase in the proportion of F, chain. In addition, the

breakage of a-1,4 glycosidic bonds of amylose led to the increases of F,, and F,, components. The 'H NMR results showed

that both the a-1,4-glycosidic bond and the a-1,6-glycosidic bond of starch molecules were broken, but the breakage of the

o-1,6-glycosidic bond was more significant. In summary, the ultrasound-induced degradation of the gelatinized amylose-

amylopectin system was selective. The application of ultrasound as a means of physical modification in the starch industry is

of great significance.
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Table 1 M,, R, D,,, p and v of amylose-amylopectin mixed system after ultrasonic treated at different time periods

AL P2 /min - M, x10%/(g/mol) R./nm Dy p/(g/mol/nm) v
0 16.80 + 0.43° 78.92 +3.25° 1.78 £0.14° 3433 £3.37° 0.39 +0.03"
1 8.95+0.14" 4751 +1.64° 1.86 +0.05" 83.94 +9.96" 0.38 +0.02*
5 4.01 £0.09° 30.53 £ 1.03° 2.74 +0.12° 141.34+11.07°  0.38+0.02"
10 2.09 +0.05° 20.26 +0.93¢ 2.81 %0.08° 252.94+29.25"  0.35+0.01"
20 1.21 £0.04° 11.51 £0.75° 2.53+0.02° 667.62 * 60.25° 0.33 +0.00°
30 8.33 +0.02° 10.84 % 0.86° 2.40 £0.06° 803.26 + 68.32° 0.34 +£0.01%

E: p=MJR’; B—F| NAREN KRB FERTREZFH (P<0.05).
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mixed system after ultrasonic treated at different time period
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Table 3 Chain length distribution of amylose-amylopectin mixed system under ultrasonic treatment for different time periods

RS /%
B 18] /min
F, (DP=6~12)  F, (DP=13~24) F,, (DP=25~36) F,; (DP=37~99) AM (DP=100)
0 36.59 +0.16" 24.43 £0.24° 10.76 +0.08° 17.71 £0.13° 10.51 £0.07*
1 36.69 £0.18" 2471 +0.12" 10.87 +0.03" 17.77 £0.15° 9.96 +0.12°
5 36.79 +0.12% 24.89 +0.25% 10.86 +0.12° 17.82 +0.22° 9.64 = 0.09"
10 37.03 +0.11% 24.94+0.21° 11.07 +0.06° 17.91 +0.21° 9.05 +0.12°
20 37.21£0.09° 24.83+0.12° 11.05 £0.02° 17.96 £ 0.06° 8.95 +0.04°
30 37.13£0.24° 24.87+0.15° 11.08 £0.07° 17.93 £0.14° 8.99 +0.07°

E: B =2 NAFEN AR DB FEATREE EZ 7 (P<0.05).
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Fig.4 Profiles of chain length distribution of ultrasound
treated amylose-amylopectin mixed system at different

time periods
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