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Comparative Analysis of Starches from Cucurbita moschata and C. maxima: The Impact of Amylopectin Fine Structure on Functional Properties
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Abstract
Elucidating the molecular determinants governing starch functionality remains a central challenge in food science[1,2]. Although structure–function relationships of starch are critical for tailored food and industrial applications, systematic comparisons across pumpkin species remain limited. In our study, starches from flesh of Cucurbita moschata and C. maxima were compared to identify the structural features governing thermal, pasting, and rheological behaviors. Despite similar granule morphology, crystallinity and bulk composition, the two species diverge in amylopectin architecture. C. moschata starch is enriched in medium-to-long amylopectin chains (B1 and AP2), which stabilize double-helical structures and elevate gelatinization and pasting temperatures, thereby enhancing thermal and shear stability. In contrast, C. maxima starch contains higher true amylose content, and exhibits greater peak viscosity and stronger gel formation but reduced stability (higher breakdown value). Across samples, phosphorus content shows a positive correlation with storage modulus, and overall functional properties scale more closely with amylopectin chain-length distribution than with apparent amylose content. These findings identify amylopectin fine structure as the primary determinant of interspecific differences in pumpkin starch performance. This study establishes a direct link between molecular architecture and macroscopic functionality, providing a framework for predictive design and supporting targeted breeding and rational selection of starch sources for specific processing and material applications. 
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