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Interaction between Fomesafen and Vegetable Protein
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Abstract: Taking the bovine serum albumin( BSA) as control, the interaction between fomesafen and vegetable protein was
studied by fluorescence spectrum under the imitated physiological condition of animal body. Changes of the binding constant
and the number of binding site of the fomesafen with BSA and vegetable protein after the protein denaturalization reaction were
analyzed. Fomesafen had a strong ability to quench the fluorescence launching from BSA and vegetable protein. The BSA and
vegetable protein had reacted with fomesafen and they formed a certain new compound,and its belonged to static fluorescence
queching reaction. The thermodynamic parameters obtained at different temperature suggested that the binding power between
the BSA and fomesafen was mainly the hydrophobic interaction, between the vegetable protein and fomsafen was mainly hydro-
gen bonding/van der Waals. When the three proteins were subjected to heat, ultrasonic, metal salts/sonic and acidity treat-

ment , their binding reaction with fomesafen varied to some extent. This essay will supply a theory base for the poisoning mecha-

nism of fomesafen.
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Fig. 1 Fluorescence quenched spectra of BSA and vegetable protein by fomesafen at different concentration
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Table 1|  Quenching rate constants K (L-mol '-s™")
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Table 2 The binding constant (K;) and the number of binding site (n) for
fomesafen binding to protein in the presence of various concentrations of protein
KR e g A 1M HYER it it 5 AE A B 1
Sample BSA Vegetable protein(11S) Enzymatic hydrolyzed vegetable protein
concentration/mg-kg ™' K /.ol ! n Ky/L+mol ! n Ky/L-mol ! n
10 8.20 x 10° 1.5305 5.46 x10° 1.5061 2.73 x10° 1.3452
20 2.03 x10° 1.3812 3.34 x10° 1.4414 1.34 x10° 1.3546
40 4.59 x10° 1.4713 6.09 x 107 1.7259 3.70 x10° 1.2355
60 6.79 x 107 1.7624 1.78 x 107 1.6136 3.79 x10° 1.2467
80 1.11 x10° 1.3190 1.55 x 10° 1.3478 3.26 x10° 1.2721
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Table 3 Binding constant (K,) and the number of binding site (n) at different temperature

A iEEA HYIE A B e R R A
VB E
i 52 BSA Vegetable protein(11S) Enzymatic hydrolyzed vegetable protein
Temperature/K
Ky/L-mol = n Ko/ L-mol = n Ky/L-mol = n
303 6.79 x 107 1.7624 6.09 x 107 1.7259 1.34 x10° 1.3546
313 7.1x107 1.5857 2.6 x107 1.6282 4.4 x10° 1.2499
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Table 4 The thermodynamic parameters at different temperature

R Temperature/K FEdh Sample AH/K]-mol ™! AS/Jmol 'K ! AG/kJ-mol ™!
303 AL BSA 3.212 160.90 -43.93
WY 11 Vegetable protein(11S) -61.68 -61.48 -43.66
Wi 5 )R 11 Enzymatic hydrolyzed vegetable protein -81.92 -162.30 -34.37
313 4R 1 BSA 3.212 155.90 -44.03
¥ Vegetable protein(11S) -61.68 -66.17 -41.63
W5 AR 11 Enzymatic hydrolyzed vegetable protein -81.92 -165.90 -31.66
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Table 5 Effect of different conditions on the binding constant of fomesafen with protein

A IEEA YR A [y ik R
b
LN BSA Vegetable protein(118) Enzymatic hydrolyzed vegetable protein
Treatment
Ky /L-mol = n Ky /1L-mol ~! n Koy /L-mol ~! n
Y CK 6.79 x 107 1.7624 6.09 x 107 1.7259 1.34 x10° 1.3546
&R B F Metal salts/Cu®* 3.16 x 107 1.6910 1.38 x 107 1.6049 4.35 x10° 1.4621
AL Heat 3.47 x 10° 1.4930 6.16 x 107 1.8930 1.44 x10° 1.4079
B YR Ultrasonic 9.26 x10° 1.5615 1.14 x 107 1.5915 2.22 x10° 1.4111
PRIR Acidity 2.44 x 107 1.6542 4.04 x 107 1.4653 1.67 x10° 1.4756
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