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Effect of Ultrasonic Pretreatment on the Structure of Wheat Germ Protein
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Abstract: Ultrasound pretreatment of wheat germ protein can
increase the activity of hypoglycemic peptides prepared f{rom
enzymatic hydrolysis, and it is of great theoretical and practical sig-
nificance to clarify the effect of ultrasonic wave on the structure of
wheat germ protein. In this study, wheat germ protein was
pretreated by ultrasonic wave with different time, and the structure
of the protein was analyzed by {luorescence and Raman spectroscopy,
and then the structure of lyophilized protein was analyzed by IR spec-
troscopy. The results showed that ultrasonic pretreatment influenced
the enzymatic hydrolysis of hypoglycemic peptides. and the activity

raised to the highest at 30 min. The fluorescence spectroscopy indica-
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ted that the pretreatment could induce the transferring of tryptophan
residues from hydrophobic to hydrophilic regions in wheat germ pro-
tein. However, the protein structure was not found significant dam-
age. Raman spectroscopy showed that protein structure was strongly
affected at 30 min, and the content of B-sheet decreased to the
lowest. Infrared spectroscopy analysis showed that protein structure
changed with time, and the maximum change was at 35 min. Moreo-
ver, the a-helix content decreased significantly, while the random-
coil content increased significantly. Raman spectroscopy and infrared
spectroscopy provided more information than the fluorescence.
Raman spectroscopy provided more accurate substrate structure in
water-soluble enzyme catalytic system, and this showed more in-
structive for the protein enzymatic reactions.

Keywords: Ultrasound pretreatment; Wheat germ protein; Hypogly-
cemic peptide; Fluorescence spectroscopy; Raman spectroscopy; In-

frared spectroscopy
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Figure 1

Effects of different pretreatment time on the inhi-

bition rate of hypoglycemic peptides from

wheat germ
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Figure 2 Fluorescence spectra of wheat germ protein under

different ultrasonic pretreatment time
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Figure 3 Intensity of fluorescence peak of wheat germ protein

under different ultrasonic pretreatment time
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Figure 4 Fluorescence peak position of wheat germ protein

under different ultrasonic pretreatment time
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Figure 5 Raman spectra of wheat germ protein

pretreated by ultrasound
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