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ABSTRACT: Objective To investigate the effects of different degree of low substitution degree on the
physicochemical properties of potato starch, and apply it to the hard capsule shell to observe the effect of potato
acetate starch on its properties. Methods Potato starch was used as raw material and acetic anhydride as esterifying
agent to prepare esterification modified starch with different low degree of substitution (0.0143-0.0570). The
physical and chemical properties and structural changes of different starch with low substitution degree were
investigated, and it was used in the preparation of hard capsule shells. Results Both potato starches with different
low substitution degrees and the original starch were shear-thinning type pseudoplastic fluids. The energy storage
modulus and loss modulus of modified starch showed an increasing trend, and the storage modulus was larger than
that of original starch. Compared with the original starch, the transparency, gel strength and water holding capacity of
modified starch were improved. The swelling degree and solubility increased. The esterification reaction of acetic
anhydride with potato starch occurred mainly on the surface of starch particles, and did not change the crystallization
type of potato starch. The modified starch paste of potato was used to prepare the hard capsule shell and all the
indexes met the requirements of Pharmacopoeia of the People’s Republic of China (2020 edition). Conclusion The
low substitution degree of acetate starch can improve the performance and application range of natural starch, which
is in line with the national food safety standards. The preparation of plant hard capsules instead of gelatin capsules
can make up for the shortcomings of natural starch in the preparation process, and it is in line with the standards
stipulated in Chinese pharmacopoeia.

KEY WORDS: potato starch; starch acetate; low substitution degree; physical and chemical properties; hard capsule

shell
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Fig.9 Scanning electron microscopy of starch
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Fig.10 Infrared spectra of potato starch and potato
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