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Fluorescence Quenching Properties of Vegetable Protein Caused by
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Abstract: The interaction between potassium sorbate (PSS) and soy protein isolate (SPI) or whea gluten (WG) under different
temperatures in solution was investigated by fluorescence spectroscopy. The quenching mechanism was analyzed referring to PSS against the
fluorescence of the vegetable protein. The apparent binding constants-and the binding sites were also determined simultaneously based on the
fluorescence. The experimental results clearly indicated that static quenching occurred in these systems because of the formation of new
comp lexes among vegetable proteins and paotassium sorbate. The apparent binding constants (KA) between PSS and SP1were 1.58x10* L/mol
(281 K), 1.49x10° L/mol (291 K), and 1.11x10? L/mol (303 K), respectively. The corresponding binding sites values (n) were 1.25, 0.96 and
0.78, respectively. The apparent binding constants between PSS and WG were 2.90x10* L/mol, 2.53x10* L/mol and 550x10* L/mol at 281 K,
291 K and 303 K, respectively. Andthe, corresponding binding sites values (n) were 1.04, 1.06 and 1.15, respectively. The changes of entropy
and enthalpy indicated that the interaction of PSS and SP1was driven mainly by Vander waals force and hydrogen bonding, while the interaction

of PSS and WG was chiefly driven by hydrophobic interaction and electronic force.
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Fig:1 Effect of PSS on the fluorescence of SPI (a) and WG (b)
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Fig.2 The Stern-Volmer curves(a) and Lineweaver -Burk cunes
(b) of the reaction between PSS and SPI based on the
fluorescence quenching
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Fig.3 The Stern-Volmer curves (a) and Lineweaver -Burk cunes
(b) of the reaction between PSS and WG based on the
fluorescence quenching

H 222 3 B2 HIRE R Mo B, T BLH AR &l
JZ N SPIRI/INWG N A K H HiKsv,  BFSPER S8
KK MW7 TP KRy, WARIAER2,
R BT IOEERFTIHEPSSIISPIHE R EH
Table 1 The quenching constants of the reaction between
PSS and SPI from the data of Fig.2

T/IK  KSV/(L/mol) Kg/[L/(mol s)]  KLB/(L/mol)
281 1.88x10° 1.88x10™" 1.57x10*
291 1.69%10° 1.69%10™" 1.31x10*
303 0.95x10° 0.95x10% 2.36x10*
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Table 2 The quenching constants of the reaction between
PSS and WG from the data of Fig.3

T/IK KSV/(L/mol) Kg/[L/(mols)]  KLB/(L/mol)
281 2.52x10* 2.52x10% 0.85x10*
291  1.92x10* 1.92x10% 1.83x10*
303 1.68x10* 1.68x10% 2.11x10*
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Fig.4 The double-logarithm relation of Ig(Fo -F)/F vs 1gCpss
based on the reaction between PSS and SPI(a)or WG (b)
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Table 3 The apparent bindingconstants, binding sites numbers
and correlation coefficients of SPl and PSS

TIK KA/(L/mol) n r

281K 1.58%10* 1.25  0.982

291K 1.49x10° 0.96 0.994

303K 1.11x10? 0.78 0.977
R4 NEEHEESPSSHERMEEEH. SR MRZME

KEH

Table 4 The apparent bindingconstants, binding sites numbers

and correlation coefficients of WG and PSS
T/IK KA/(L/mol) n r
281K 2.90>10* 1.04  0.993
291K 2.53x10* 1.06  0.988
303K 5.50>10* 1.15  0.999
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Table 5 The corresponding thermodynamic parameters in
interaction between PSS and SPI

TIK  AH/KJmol) ASIU/K)  AG/(k/mol)
281 -160.53 -562.1 -22.58
291 -160.53 -490.89 -17.68
303 -160.53 -490.73 -11.84
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Table 6 The corresponding thermodynamic parameters in
interaction between PSS and WG

TIK AH/(kI/mol)  AS/(I/K)  AG/(kd/imol)
281 19.58 155.09 -24.00
291 19.58 151.58 -24.53
303 19.58 155.38 -27.50
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