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Effect of Natural Fermentation on the Gel Properties and Molecular Structure of Millet Starch

CAO Longkuil'z, KOU Fangl, KANG Lijunl, SHEN Mengl, NING Dongxuel, XIA Tiantian', WANG Weihao"’
(1. College of Food Science, Heilongjiang Bayi Agricultural University, Daqing 163319, China;
2. National Cereals Engineering Technology Research Center, Daqing 163319, China)

Abstract: In this study, we investigated the effect of natural fermentation on the gel properties and molecular structure of
millet starch, aiming to provide a scientific and theoretical basis for the study of the mechanism of the modification of millet
starch after fermentation for mechanized and industrial production of fermented millet products. Changes in the molecular
structure and gel properties of millet starch (the ‘Huangjinmiao’ variety from Inner Mongolia) were examined after 144 h
of natural fermentation. The results were showed that the surface of fermented starch granules was eroded, whereas the
crystalline structure did not change and remained A-type. The position of X-ray diffraction peaks of starch granules did not
change after fermentation, but the peak intensity was reduced. Moreover, the weight-average molecular mass of both region
I (amylopectin) and II (amylose) was decreased from 2.5 x 10*-5.9 x 10’ to 2.2 x 10*-5.4 x 10’ g/mol and the number-
average molecular mass was increased. The setback, peak viscosity of millet starch were decreased by 425 and 470 mPa-s as
compared to those before fermentation, gelatinization temperature and enthalpy value were increased by 1.62 “C and 7.05 J/g,
and gel hardness and elasticity were decreased by 60.735 g and 0.707, respectively. After fermentation for 96 h, the gel properties
of starch tended to be stable. The findings revealed that both the molecular structure and gel properties of millet starch after natural
fermentation were changed, being more suitable for the production of starch products with resistance to retrogradation.
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Fig.1  Effect of fermentation on the morphology of millet starch granules
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Fig.2  X-ray diffraction patterns of millet starch
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Tablel X-ray diffraction angle 20 and peak width of of millet starch
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Fig.3  FTIR spectra of millet starch
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Fig.4  GPC chromatogram of millet starch
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Fig.5  Effects of natural fermentation on texture characteristics of

millet starch
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