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Abstract: This study investigates the effects of pH shift combined with ultrasound treatment on the structure
and functional properties of tartary buckwheat protein. The results indicate that with ultrasound assistance
and pH shift treatment significantly increased the free thiol content of tartary buckwheat protein (P < 0.05).
This increase might attributed to protein unfolding, which exposed internal thiols or generated new thiols
through disulfide bonds cleavage. When the ultrasonic time was 20 min and the ultrasonic power was 300 W,
tartary buchwheat protein exhibited the highest surface hydrophobicity. This indicates that the protein
underwent reorganization during the modification process, disrupting aggregates formed by hydrophobic
interactions consequently, the protein particle size decreased, exposing more internal hydrophobic groups. In

addition, the solubility of tartary buckwheat protein was significantly improved by ultrasonic assisted pH

adjustment. Under alkaline pH conditions, the solubility was significantly increased from 63.85% to 103.48%.

This treatment also significantly reduced the particle size of buckwheat protein (P<0.05), and enhanced its
zeta potential and emulsifying activity (P<0.05). In summary, ultrasonic assisted pH adjustment effectively
enhances the structural and functional properties of tartary buckwheat protein, and provides a new prospect
for its application in the food industry.

Key words:. tartary buckwheat protein; ultrasound assisted pH adjustment; structural properties; solubility;
emulsifying properties
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Fig.1 Effectsof ultrasonic time and ultrasonic power on the particle size of tartary buckwheat protein
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Fig.2 Effectsof ultrasonic time and ultrasonic power on the zeta potential of tartary buckwheat protein
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Fig.3 Effectsof ultrasonic time and ultrasonic power on emulsifying activity and stability of tartary buckwheat protein
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Fig.4 Effects of ultrasonic time and ultrasonic power on solubility of tartary buckwheat protein
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Fig.5 Effects of ultrasonic time and ultrasonic power on surface hydrophobicity of tartary buckwheat protein
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Tablel Effectsof ultrasonictimeon total thiols, free thiols, and disulfide bondsin buckwheat proteins.

pH 2 15 300 W

pH 12 T3 300 W

R 5] [B] min _
BEiEL pmol/g

U7 B B pmol/g

Bk pmol/g

B pmol/g W Fi 3 pmol/g

ik pmol/g

Z=H 424.03+0.68¢
10 428.78+0.79°
15 431.78+1.70°
20 461.85+1.11*
25 435.65+1.74°
30 431.46+0.41¢

105.63+1.11¢¢
157.97+3.03%
157.12+1.86°
152.56+0.73°
154.1842.59°
166.67+4.48¢

159.20+0.85¢
160.58+0.12°
161.01£0.49°
171.98+0.78"
164.93+0.76"
164.60+1.01°

105.63+1.11F
142.2340.39°
147.79+0.41°
154.56+0.73"
136.51+0.64¢
133.85+0.58°

424.03+0.68°
353.79+0.59"
361.50+1.26°
471.33+1.12°
381.07+0.78°
369.81+0.57¢

159.20+0.85°
105.78+0.16¢
106.85+0.79¢
158.38+0.91*
122.28+0.52°
117.98+0.54¢

T RPN FRELR w2, F—Sh AR RERR B322SS (P<0.05), a fUREKRME, TR,

Note: Values in the table are mean + standard deviation, different letters in the same column represent significant differences (P<0.05),

with “a” representing the maximum value, the same as below.

®2 BEPENEFREALRE. FERENM MBI

Table2 Effectsof ultrasonic power on total thiols, freethiols, and disulfide bondsin buckwheat proteins.

pH 2 5[] 20 min

pH 12 A [H] 20 min

W i % umol/g

B pmol/g

BF KL pmol/g W Fi 3 pmol/g

ik pmol/g

105.63+1.11%
108.84+0.51%
108.76+2.49*
110.68+2.58*
105.86:0.45%
103.45+0.62°

159.20+0.85°
131.2240.16°
130.47+0.74°
175.58+1.83°
138.96+0.30¢
146.50+1.88°

105.63+1.11°
155.97+0.76°
154.90+0.42°
164.45+0.30"
150.84+0.12¢
160.67+0.76°

424.03+0.68°
384.33+1.65¢
477.70+£2.24*
456.52+1.00°
435.67+5.01°
424.03+3.53¢

159.20+0.85"
114.18+1.07¢
161.40+1.27°
146.03+0.59"
142.42+5.00°
131.6843.34°

AR W
BEEE pmol/g
2 424.03+0.68"
100 371.29+0.24°
200 369.71+1.45°
300 461.85+1.11°
400 383.80+0.68¢
500 396.47+3.22°
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