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Electrochemical Sensor for Determination of Various

Phenolic Compounds in Wine samples using Fe3zO4
nanoparticles modified Carbon Paste Electrode
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Figure S1. The chemical reaction process showing the oxidation of phenolic compounds having one peak in the
reaction path (A) and the oxidation of phenolic compounds having two peaks in the reaction path (B).

MCPE
A 60-
20+
301
04
< 0- .
~ <
— __:.g_ -304
-_— 4 —0.16V/s
Ty -60- —0.18V/s
20 ] —0.2vis
-904
'40 L] ; T T L] '1 20 L v T v T v T
-0.4 0.0 04 0.8 -0.4 0.0 0.4 0.8
E/V (vs Ag/AgCl) E/V (vs Ag/AgCl)
60.0
26.0p-4C CPE " D MCPE
o -
24011 50.0p
22.0n 4
zo.uu: 40,0 -
1 )
e S
w1 & 30.0n -
16.0p
14.0p 20.0p
IZ.UM'- Tpa (4)= 10167 x 107! 1% 1.0599 3 10° (K= 0.9963) T (A)=2.0167 x 1074 1'%.7.1696 x 107 (R’= 0.9830)
T T T T T T T ba
0.30 032 034 036 038 0.40 042 044  0.46 “"""0‘30 032 0.34  0.36 038 040 042 044 046

" Vis) ', VI8)

Figure S2. Cyclic voltammograms at (A) CPE and (B) MCPE, respectively in 1 mM Ki[Fe(CN)s] of 0.1 M KCl by
varying scan rates (0.1-0.2 V/s). The corresponding Plots of Ipa vs vV at (C) CPE and (D) MCPE.
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Figure S3. The linear regression plots for both CPE and MCPE to show the effect of pH on the electrochemical
behavior of the phenolic compounds, in 0.5 M acetate buffer of pH 2.6, 3.8, 4.8, 5.6, 6.5, 7.4, 8.4 and 9.2, at a scan

rate of 0.2 V/s.
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Figure S4. Linear regression plots of phenolic compounds showing the dependence of redox (anodic and cathodic)
peak current Ip on the square root of scan rate v/2(V/s)2. The plots, represents controlled diffusion at CPE and
MCPE in 0.5 M of ABS with pH 4.8, scan rate of 0.03, 0.06, 0.09, 0.12, 0.15, 0.18, 0.20, 0.25, 0.3, 0.35 and 0.40 V/s.
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Figure S5. Linear regression plots showing the dependence of redox (anodic and cathodic) peak current on scan
rate Ip versus scan rate v (V/s) for controlled adsorption The plots, represents controlled adsorption at CPE and
MCPE in 0.5 M of ABS with pH 4.8, scan rate of 0.03, 0.06, 0.09, 0.12, 0.15, 0.18, 0.20, 0.25, 0.3, 0.35 and 0.40 V/s
respectively with a reversible scanning potential range of -0.4 to 1.0 V.
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Figure S6. The linear relationship plots of logarithm of peak current and logarithm of scan rate (log Ipa versus log
v) for phenolic compounds. The plots, represents peak current and logarithm of scan rate at CPE and MCPE.
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Figure S7. Differential voltammograms showing the reproducibility and repeatability of MCPE for the
determination of the phenolic compounds respectively.
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Figure S8. A steady amperometric current response for determination of stability of the sensor for phenolic
compounds detection in (0.5 M ABS of pH 4.8), for 30 minutes, at MCPE using 0.6V potential. Differential pulse
voltammograms shows the determination of 0.9 x 10-* M for sinapic, 1.0 x 10 M for syringic and 0.3 x 10-* M for
rutin respectively in 0.5M ABS pH 4.8 for 1%t day and 10% to show stability of the modified electrode.
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Figure S9. Cyclic voltammograms and Differential pulse voltammograms showing the determination of red and
white wine real samples only using the modified electrode in 0.5M ABS pH 4.8 as supporting electrolyte.
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