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Effects of Different Frequency Ultrasounds on the Structure and
Properties of Sweet Potato Starch

HU Aijun, LU Jing, ZHENG Jie, SUN Junyan, AN Lili, LILi, MENG Xin
(College of Food Engineering and Biotechnology , Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: The effects of single frequency ultrasound of 25 kHz, 40 kHz and dual-frequency ultrasound of 25 kHz + 40 kHz
on the structure and properties of sweet potato starch were investigated. After the ultrasonic treatment, many dents and holes
were found by scanning electron microscopy on the surface of starch granules. FTIR analysis indicated that the ultrasounds
didn’t change the crystal type of the starch, but damaged its crystal structure, and its crystallization index decreased. Com-
pared with the controlled sample, the crystallization index of the starch treated with dual-frequency ultrasound decreased by
6.15%. Brabender curves showed that the viscosity of the starch could be reduced effectively by ultrasonic treatment, and the
peak viscosity of the starch after dual-frequency ultrasound treatment was 12.08% lower than that of the controlled sample. In
addition, the transmittance and solubility of the starch increased by ultrasound treatment. The starch being treated with dual-
frequency ultrasound for 30 min showed the maximum transmittance, which increased by 69.85%. Treated with dual-
frequency ultrasound for 60 min, its solubility increased by 26.83%. Compared with single frequencies of 25 kHz and
40 kHz, dual-frequency ultrasonic (25 kHz + 40 kHz) treatment can bring about better changes in the structure and properties
of starch than the single frequencies.
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Fig. 1 SEM images of the starch treated with different
frequency ultrasounds in water system
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Fig.2 FTIR spectra of the starch treated with different
frequency ultrasounds
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Tab.1 Effect of different frequency ultrasounds on the
infrared crystallization index of the starch in water

system
FERTEE T1s58/% Th931/% N-O'KI
JRIER 35.960 61.731 2.120 +0.103
25 kHz kb3 25.465 52270 2.109+0.124
40 kHz kb3 36.249 61.331 2.076 £0.112
25 kHz + 40 kHz 4bFE 27.456 52.353 1.997 +0.121
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Fig.3 Brabender curves of the starch treated with dif-

ferent frequency ultrasounds
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Tab.2 Brabender curves of characteristic values of the starch treated with ultrasounds in water system
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Fig. 4 Effect of different frequency ultrasounds on the
transparency of the starch
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Fig. 5 Effect of different frequency ultrasounds on the
solubility of the starch
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