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ABSTRACT: Objective To elucidate the influence of pH treatment on the structural and functional properties of
Solanum tuberosum L. protein. Methods Solanum tuberosum L. protein was selected as the research subject, and
the effects of pH on its physical and chemical properties, structure, and conformation were analyzed by fluorescence
spectroscopy, Fourier transform infrared spectroscopy, particle size and potential analysis, and scanning electron
microscopy. Results Significant differences were observed in the protein subunit composition, particle size

distribution, and potential values following treatments at different pH levels. Compared to pH 7, pH 10 enhanced the
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electrostatic repulsion of Solanum tuberosum L. proteins, significantly increasing protein solubility and viscosity to

89.2% and 19625.0 mPa * s, respectively. Additionally, 4. in the endogenous fluorescence spectra of the proteins

shifted to 343 nm, exposing more hydrophobic groups. The particle size of protein molecules decreased to 123.2 nm,

while the absolute value of the Zeta potential increased to 41.3 mV. Protein molecules formed intramolecular

disulfide bonds, leading to an increase in the denaturation temperature to 82.22 °C. At pH 2, the protein aggregated

and formed soluble aggregates while unfolding. However, viscosity decreased to 1860.6 mPa * s, A, in the

fluorescence spectrum shifted to 341 nm, particle size increased to 369.3 nm, the absolute value of the Zeta potential

decreased to 8.97 mV, and the number of disulfide bonds did not change significantly. This resulted in insufficient

stability of Solanum tuberosum L. protein under acidic conditions, with a tendency for aggregation. Conclusion

Different pH treatments can enhance the physicochemical properties of Solanum tuberosum L. protein, and this study

aims to offer scientific guidance for its application in food processing.
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25 DREFBNRZER Zeta BALSHT

1 5T MUREL (4 R /N AE L ) g A rh ol 5 AR,
LR 0 EOAR 1) R /N2 i S ) 2 1 A LA A 3
AESIPSPL, WE 6 R 1 al L, SRAERAIM L, ERALFE
A DA B 1 RLAR A 3 AR 28 R AR R, O R
THAA B A B R A2 (P<0.05)., pH WA 7 JH = 10 &
FORIE M 138.4 nm FEAKZE 123.2 nm, 7] AER P NGE 5
VS AU R SR L HE R . 1 pH M 7 B % 2 B, pH
it pl, FECGEARUTRE, ALK ZE 369.3 nm*,

¢ HLAVE 2 T VA R ) ) e b AR ECVE L, S 43
BURRIRRENE . fE—@ &R, ML, R
KPR HE R iR, R R, ME 7 A, Zeta
H (37 2 XA RN pH 10>pH 7>pH 2, 4354 41.3 ., 37.46.,
8.97 mV, XLLE [ i7E pH 10 RHHHXI RS, AR A H
FFH N, EAIZ B R R, A5 R AR, HOR T

R B BOA MR T o MAE pH 2 B, SR FBRI> T Koy
A IE FLAET, A v AT e T Z AR R R
HgK ST 1 2 5, [N fedt T eqlnReE, Rl
VEMER AR, [RARHIRPY, LR pH 2 A1 T A AR L
I . ATRERE T A IR pH 1AL S B SRR
A4 BB 2 B, 3% B ok SO T a1 R
M. A2 1, R EE RO TRES
KSR R A AR

16 | --pH2
14| S-S pH10
12}

10 - ] [ |I

/%

1 o 100 1000 16000
Fifs/mm
El 6 AN pH B 548 2R Frokiiz i I
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different pH
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Fig.7 Zeta potential of Solanum tuberosum L. proteins at
different pH
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proteins at different pH
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