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Morphological and crystalline properties of lotus root starches
(Nelumbo nucifera Gaertn, Nelumbo lutea Pers.) granule by acid hydrolysis
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Mokpo National University

Acid modification is widely used in the starch industry to produce acid-thinned starch for use in food
industry. Effect of acid hydrolysis on the morphological, particle size distribution and crystalline properties
of starches were investigated. In this study, starches isolated from two cultivars of lotus root (Nelumbo
nucifera Gaertn, Nelumbo lutea Pers.)were subjected to acid hydrolysis for 2, 4, 8, 16 and 32 days. The
acid-thinned starch were evaluated for starch yield, Muan-Bak Ryeon starch yield reduced from 100% for
unmodified to 52.18% for starch subjected to 32 days of acid hydrolysis, 51.96% for Hoong Ryeon starch.
The SEM results revealed that the hydrogen ion preferentially attacked the outer crystalline area of the
starch granules. Some fissures on the surface of acid-thinned starch granules were observed when starch
subjected to 8 days of acid hydrolysis. The average particle size of Muan-Bak Ryeon starch was
decreased from 38.97um for unmodified starch to 26.61ym for acid-thinned starch for 32 days, particle
size of Hoong Ryeon starch was decreased from 37.75um for unmodified starch to 26.31ym. X-ray
diffraction pattern of both unmodified starch were demonstrated as C-type and present in A-type starch
when degraded in the process of hydrolysis. The gelatinization, gel and rheological properties and some
physicochemical properties of acid hydrolysis lotus root starches were not included in this study.
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