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Fig.1 Chemical structures of sinapic acid(A ), sinapic-acid methyl ester(B) and sinapine(C)
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Fig.2 Current-time curves recorded at tyrosinase/ Fig.3 Amperometric response to 56 pmol/L catechol re-
sol-gel modified electrode after adding 4 corded for the tyrosinase-based electrode in the
pmol/L catechol in steps presence of different inhibitors with 5 pmol/L
Applied potential; —100 mV; a. SO3™ ; b. sinapine; c. sinapic acid methyl ester;
buffer solution: PBS with pH =7.0. d. sinapic acid. Others are the same as in Fig. 2.
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Fig.4 Lineweaver-Burk plots for the tyrosinase-based bioelectrode, obtained in the presence of different
concentrations of sinapine( A) , sinapic acid(B) and sinapic-acid methyl ester( C)
(A) ¢(Sinapine)/(mmol + L™1); a. 10.0, b. 16.0, c. 20.0; (B) c(sinapic acid)/(mmol - L™1); a. 8.3, b. 13.3, c. 16.6;
(C) c(sinapic-acid methyl ester)/(mmol + L='); a. 9.3, b. 14.8, c. 18.5.

Table 1 Lineweaver-Burk equations and the related data

Inhibitor Concentration/ ( mmol + L=") L-B equation/( wA =" vs. umol =) Inhibition mechanism
Sinapine 10.0 y=0.167 +2.040x, R =0.998 Noncompetitive
16.0 y=0.188 +2.132x, R =0.997
20.0 y=0.201 +2.490x, R =0.999
Sinapic acid 8.3 y=0.123 +3.802x, R =0.9948 Mixed
13.3 y=0.126 +4.711x, R =0.9968
16.6 y=0.128 +5.707x, R =0.9980
Sinapic-acid methyl ester 9.3 y=0.143 +1.854x, R=0.9915 Mixed
14.8 y=0.242 +2.124x, R =0.9980
18.5 y=0.301 +2.300x, R=0.997

Table 2 Secondary linearization of the Lineweaver-Burk equations and the related data

Inhibitor Slope vs. concentration/ ( mmol * L") K;/ (mmol - L") I5y/ (mmol - L")
Sinapine y=1.5793 +0. 0400x, R =0.9801 39.50 37.20
Sinapic acid y=1.8650 +0.2264x, R=0.9915 8.24 3.39
Sinapic-acid methyl ester y=1.4221 +0. 0473x, R =0.9996 30. 10 15.70
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Electrochemical Study of the Inhibitory Effect of Sinapic
Acid and Its Derivatives on Tyrosinase Reactivity
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(1. State Key Laboratory of Pharmaceutical Biotechnology, Department of Biochemistry ,
Nanjing University, Nanjing 210093, China;

2. Shanghai Key Laboratory of Bio-Energy Crops, School of Life Science,

Shanghai University, Shanghai 200444 , China)

Abstract On the basis of the electrocatalytic response of tyrosinase to catechol, an enzyme electrode, which
was prepared by immobilizing tyrosinase in silica sol-gel, was employed to investigate the inhibitory effect of
sinapic acid and its derivatives, the components in the chinese traditional medicine, Semen sinapis. This elec-
trode exhibited a fast and steady state response to catechol, with a linear range from 1.0 x10™" 10 6.0 x 10’
mol/L. and a sensitivity of 60.93 nA - L/pmol. The kinetic process of the chronoamperometric response to
catechol, performed in the absence and in the presence of sinapine, sinapic acid and sinapic-acid methyl es-
ter, was analyzed. Sinapic acid was known to show the highest inhibition ability, followed by sinapic-acid
methyl ester and sinapine. Further studies reaveal that the inhibition mechanism of sinapine corresponds to the
noncompetitive one, while those of sinapic acid and sinapic-acid methylester can be modeled as the mixed
one. Using the Lineweaver-Burk linearization and a secondary one, the inhibition parameters (inhibition con-
stant and coefficient of 50% inhibition) were calculated.

Keywords Tyrosinase; Chemically modified electrode; Sinapic acid; Sinapic-acid methyl ester; Sinapine
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