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Abstract: To investigate the effect of ultrasound assisted NaCl soaking on the structure and digestive characteristics of
black beans, the scanning electron microscopy, infrared spectroscopy analysis, X-ray diffraction and other methods were
used to analyze the mechanism of NaCl on the structure of black beans. And the thermal properties, water absorption, and
swelling rate were used to clarify the changes in the properties of the black beans during the ripening process, and the in
vitro digestive properties of starch were analyzed. The results showed that ultrasound-assisted NaCl soaking decreased the
densification of black bean powder particles and made the gap between particles larger while reducing the damage to the
starch crystallization region. With the increase of NaCl concentration, the swelling rate of black bean particles increased by
28%, 48%, and 56% compared to water soaking, and the hardness significantly decreased. The gelatinization degree
increased to 40%, 43%, and 45%, and the hydrolysis rate of black bean starch decreased to 19.05%, 17.93%, and 17.48%,
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respectively. This indicated that sodium ions could inhibit starch digestion, the NaCl soaking treatment in this study would

provide a theoretical basis for the development of low GI functional foods.

Key words: black beans; expansion ratio; pasting degree; starch hydrolysis rate; NaCl soaking; ultrasound
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Table 1 Secondary structure changes of black bean protein soaked in different NaCl solution
S BHTE (%) o-S2iE(% ) B (%) TeE (%)

BB-0 37.29+0.57° 35.78+0.32° 19.36+0.15% 7.54+0.25%
BB-1 37.38+0.35° 35.35+0.24* 20.12+0.13* 7.50+0.36"
BB-3 41.12+0.25° 31.63+0.32° 20.92+0.24° 7.31+0.13*
BB-5 41.13+0.55° 31.45+0.52° 21.22+0.28° 6.18+0.29*

T N A SRR R 21 MR 22 5 .35 (P<0.05) .
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Fig.2 Effects of different NaCl concentration on the crystal
structure of black beans
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Fig.3 Effects of different NaCl concentration on the microstructure of black beans
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Table 2 Effects of different NaCl concentration on the
thermodynamic properties of black beans

EIGBIRE  WEERILIERE RO

43l (0 (C) () AHUgY)
BB-0 91.21 92.59 95.62 0.07
BB-1 96.54 100.74 105.00 0.14
BB-3 97.09 100.52 107.39 1.08
BB-5 106.84 107.63 115.48 1.12
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Fig.4 Effects of different NaCl concentration on water
absorption and expansion rate of starch
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Fig.5 Effects of different NaCl concentration on the hardness
of black beans
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