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Ultrasound treatment is gaining attention as a physical and green technique for starch modification;
however, its effects remain unclear due to the combined influence of cavitation and thermal effects from
bubble collapse.

This study investigates ultrasound effects on granular starches with varying amylose-to-amylopectin
ratios and gelatinization degrees. Waxy maize starch (WMS, 1% amylose), normal maize starch (NMS,
26% amylose), and Gelose 80 (G80, 80% amylose) were sonicated (20 kHz, 1 h, 2250 J/cm?) after being
pre-conditioned to non-gelatinized (A: 50 °C), semi-gelatinized (B: 65 °C/85 °C), and fully gelatinized (C:
95 °C/140 °C) states using a Rapid Visco Analyser. Structural and physicochemical changes were
characterized by light microscopy, scanning electron microscopy (SEM), differential scanning
calorimetry (DSC), X-ray diffraction (XRD), small-angle X-ray scattering (SAXS), and size-exclusion
chromatography (SEC).

Microscopy revealed granule swelling and merging, especially in semi-gelatinized starches with higher
amylopectin. DSC showed a significant decrease (p <0.05) in enthalpy (AH) post-sonication, and the
double helix of ungelatinized starch was more easily disrupted. XRD confirmed unchanged crystalline
types but reduced relative crystallinity, such as a 5.17% decrease in semi-gelatinized WMS. SAXS
indicated reduced peak intensity at q =~ 0.07 A, particularly in ungelatinized starches. SEC results
showed slight degradation of long-chain amylose in ungelatinized starch.

These results support that the cavitation effect of ultrasound disrupts weak starch structures. However, the
cavitation effect is dependent on both the retention of granular structure (non-gelatinised versus semi-
gelatinised starch) and amylose content. The high amylose is more protective towards the cavitation effect
compared to normal and waxy starches. The study provides the scientific background towards the
application of ultrasound as a promising non-thermal method to modify the starch structure




