Electronic Supplementary Material (ESI) for RSC Advances.

This journal is © The Royal Society of Chemistry 2016

Current/ 1e-6A

Electronic Supplementary Information

Non-enzymatic electrochemical
bis(acetylacetonato)oxovanadium(lV) complex modified gold electrode

Koushik Barman and Sk Jasimuddin®

sensing of glucose and hydrogen peroxide

using

Department of Chemistry, Assam University, Silchar, Assam -788011, India

20 L 1 1 1

s //
1.0 —_—

il
0515"7
051
_1.0,
154
_2.0,
254
-30
-35
4.0

10.80 0.70 0.60 0.50 0.40

Potential / V vs Ag/AgCl

S1

0.30

020

Current / 1e-6A

20 L L 1

-8.0 4 T T T T '
0.90 0.80 0.70 0.60 0.50 0.40 0.30 0.20

Potential / V vs Ag/AgCI

S2

Figure S1. Overlaid cyclic voltammogram obtained with (red curve) and without (blue curve) 0.1 mM glucose at the
[VO(acac),]-PATP-Au electrode in 0.1 M PBS solution (pH = 7.0).

Figure S2. Overlaid DPV obtained with bare (brown curve), PATP (green curve) and [VO(acac),]-PATP (black curve)
modified gold electrode in 0.1 mM glucose in 0.1 M PBS solution (pH = 7.0).
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Figure S3. Overlaid cyclic voltammogram obtained with (red curve) and without (blue curve) 0.5 mM H,0, at the
[VO(acac),]-PATP-Au electrode in 0.1 M PBS solution (pH = 7.0).
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Figure S4. Overlaid Nyquist plot of 0.1 mM glucose in 0.1 M phosphate buffer solution (pH = 7.0) using bare and
modified gold electrodes. E,.= 10 mV, frequency range: 0.01-100000 Hz. [bare Au (blue curve), Rer = 4.0 x 10* Q;

PATP - Au (red curve), Rer = 4.8 x 104 Q); [VO(acac),]-PATP-Au (green curve, Rer = 1.3 x 104 Q).

Figure S5. Overlaid Nyquist plot of 0.5 mM H,0, in 0.1 M phosphate buffer solution (pH = 7.0) using bare and
modified gold electrodes. E,. = 10 mV, frequency range: 0.01-100000 Hz. [bare Au (blue curve), Rer = 2.6 x 10° Q;

PATP-Au (red curve), Rer = 6.4 x 10° Q; [VO(acac),]-PATP-Au (green curve), Rer = 1.2 x 10° Q]
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Figure S6. Chronoamperograms with increasing concentration of glucose (0.1 to 0.5 mM) in 0.1 M PBS (pH 7.0) at
[VO(aca)2]-4-PATP-Au electrode at + 0.65 V vs Ag/AgCl. LOD= 0.1 pM.

Figure S7. Chronoamperograms with increasing concentration of H,0, (0.5 to 0.9 mM) in 0.1 M PBS (pH 7.0) at
[VO(acac),]-4-PATP-Au electrode at - 0.11 V versus Ag/AgCl. LOD = 0.03 uM.
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Figure S8. (a) Chronoamperograms with increasing concentration of glucose (1.0 uM to 5.0 uM) in 0.1 M PBS (pH
7.0) at [VO(acac),]-4-PATP-Au electrode at + 0.65 V versus Ag/AgCl. (b) Plot of concentration of glucose versus
oxidation peak current. Detection limit 0.1 pM (S/N = 3).
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Figure S9. (a) Chronoamperograms with increasing concentration of H,0, (20 to 40 uM) in 0.1 M PBS (pH 7.0) at

[VO(acac),]-4-PATP-Au electrode at - 0.11 V versus Ag/AgCl. (b) Plot of concentration of H,0, versus reduction peak
current. Detection limit 0.03 uM (S/N = 3).

Detection limit of glucose and H,0, were obtained by using 36/m where o is the standard deviation of peak
current in blank solution (n = 25) and m is the slope of the calibration curve.

The S/N value was calculated by dividing the mean value of the currents by the standard deviation of the currents
at low concentration of analyte in chronoamperometry.
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Figure S10. (a) Overlaid Differential pulse voltammogram with increasing glucose concentration (1-14 mM) in 0.1
M PBS (pH = 7.0) at [VO(acac),]-PATP-Au electrode (b) Plot of current as a function of concentration of glucose
with linear trend line (R2>0.99)
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Figure S11. (a) Overlaid Cyclic voltammograms with increasing hydrogen peroxide concentration in 0.1 M PBS (pH
= 7.0) at [VO(acac),]-PATP-Au electrode (b) Plot of current as a function of concentration of hydrogen peroxide
with linear trend line (R2> 0.99)
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Figure S12. (a) Cyclic voltammograms of 0.1 mM glucose in 0.1 M PBS (pH 7.0) at different scan rate using
[VO(acac),]-PATP-Au electrode (b) Plot of oxidation peak current versus square root of scan rate.

24 1 1 | i 1
211 .
Increasing [
18 I ,
151 -
$ 1
2 09]
E 064
S 03]
6] 30 mV/s
05 35 mV/s [
031 m— 40 mV/s L
— 45 Vs [
06 w50 mV/fs
09 T i T T T
0 005 010 015 020 025 030 035 040

Potential / V vs Ag/AqCI

(a)

= (=3 ]
n o =

Current (pA)
=

= = =
w S w

-
[

=
-

i
o

y=4.2779 - 10.534
R®=0.995

5.5 [ 6.5 7 7.5
Vv (mVfs)

(b)

Figure S13. (a) Cyclic voltammograms of 0.5 mM H,0, in 0.1 M PBS (pH 7.0) at different scan rate using
[VO(acac),]-PATP-Au electrode (b) Plot of oxidation peak current of 0.5 mM H,0, versus square root of scan rate.



0.29 1?

0.27

0.25 1

Current Function [pA(mV/s) -1/2]

0.15 T T T T T T T 1
0 50 100 150 200 250 300 350 400
v (mV/s)

Figure S14. Plot of scan rate —normalized current (I,/v}/2) with scan rate (v)
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Figure S15. Plot of accumulation time versus oxidation peak current of glucose and reduction peak current of H,0,
in 0.1 M PBS at pH 7 at [VO(acac),]-PATP-Au electrode.
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Figure 16. (a) Plot of applied potential versus oxidation peak current of 0.1 mM glucose in 0.1 M PBS (pH 7) at
VO(acac),-PATP-Au electrode. (b)Plot of applied potential versus reduction peak current of 0.5 mM H,0,in 0.1 M
PBS (pH 7) at VO(acac),-PATP-Au electrode.
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Figure S17. (a) Overlaid DPV of 0.1 mM glucose at different pH using [VO(acac),]-PATP-Au electrode (b) Plot of
oxidation peak potential of 0.1 mM glucose versus pH.
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Figure S18. (a) Overlaid CV of 0.5 mM H,0, at different pH obtained with [VO(acac),]-PATP-Au electrode in 0.1 M
PBS. (b) Plot of reduction peak current of 0.5 mM H,0, versus pH.
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Figure S19. (a) Plot of oxidation peak current of 0.1 mM glucose versus pH at [VO(acac),]-PATP-Au electrode in 0.1
M PBS. (b) Plot of reduction peak potential of 0.5 mM H,0, versus pH at [VO(acac),]-PATP-Au electrode in 0.1 M

PBS.
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Figure S20. Plot of electrocatalytic current obtained for glucose and hydrogen peroxide with time using
[VO(acac),]-PATP-Au electrode.
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Figure S21. Overlaid DPVs of human blood sample solution and after addition of standard glucose solution in blood

sample solution.

Table S1. Comparative account of different non-enzymatic electrochemical sensors for the determination of glucose and
hydrogen peroxide

Sensor Glucose Hydrogen peroxide
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Linear Detection  Applied Medium  Linear Detection  Applied Medium Reference
range limit voltage range limit voltage
(MM)  (um) (v, (mM)  (uM) (v,
versus versus
Ag/AgCl) Ag/AgCl)
Cu@M-Chit- 0.0005- 0.05 +0.5 0.05M 0.0001- 0.025 -0.25 PBS (pH 1
CNT/GCE 1.0 NaOH 1.0 7.0)
Cu,0/GNs/GCE 0.3- 3.3 +0.60 0.1M 0.3-7.8 20.8 -0.4 0.1MPBS 2
33 KOH (pH 7.4)
CQDs/0y 0.02- 8.4 +0.60 0.1M 0.005- 2.8 -0.2 0.1MPBS 3
Cu,0/Nafion/GCE 43 NaOH 5.3 (pH 7.4)
Mn30,/3DG 0.1-8 10 +0.40 0.1M 4
NaOH
Au nanocoral/Au 0.05 - 10 +0.2 0.1M 5
30.0 PBS
(pH 7.4)
Au NW 1-8 0.05 -0.16 PBS 6
(pH 9.2)
CoPcTs/PNPGC 0.25 - 100 - 0.1M 7
20 NaOH
Ni(l1)-Curcumin/GC 0.001 - 0.1 +0.35 0.1M 8
10 NaOH
poly[NiTRP]/GCE 0.0025- 360 +0.47 1M 9
1.0 NaOH
CuHCF- 0.0086- 0.13 +0.59 0.1M 10
AuNP/graphite wax 1.2 KOH
Chitosan/AgNPs-G 0.1- 10 7.0 -0.3 0.2MPBS 11
nano (pH 7.4)
composite/GCE
Ag-MnOOH-GO/GCE 0.0005 - 0.2 -0.2 0.1MPBS 12
17.8 (pH 7.2)
CuO-SiNWs/GCE 0.01- 1.6 -0.3 PBS 13
13.18 (pH 7.0)
CoOOH 0-1.6 40 +0.1 0.1M 14
nanosheet/Co NaOH
foil/Au
Fe(lll)-MPBA- 0.0009-  0.001 - 15
nanoporous gold/Au 0.5
DNA-Cu(Il)/GCE 0.0008 - 0.25 -0.25 16
4.5
[VO(acac),]- 0.1-0.5 0.1 +0.65 0.1M 0.5-0.9 0.03 -0.11 0.1 M PBS Present
PATP/Au PBS (pH 7.0) work
(pH 7.0)

Cu@M-Chit-CNT: Cu nanoparticles decorate on the modified chitosan—CNT; Cu,0/GNs: Cu,O nanocubes wrapped by graphene

nanosheets); CQDs/0;, Cu,0: carbon quantum dots (CQDs)/octahedral cuprous oxide(Cu,0) nanocomposites; 3DG: Three

dimensional graphene; Au NW: gold nanowire array electrode; CoPcTs (cobalt (ll) phthalocyanine tetrasulfonate); PNPGC:

polypyrrole nanofiber onto pencil graphite electrode; poly[NiTRP]: polymeric tetraruthenated nickel porphyrin films; CuHCF: Cu

hexacyano ferrate; MPBA: 4-mercapto-3-(phosphonomethylamino) butanoic acid, AgNPs-G: Ag nanoparticles-graphene; Ag-

MnOOH-GO: Silver nanoparticle- manganese oxyhydroxide- graphene oxide; SiNWs: silicon nanowires.

Table S2. Determination of glucose in blood sample and H,0, in processed milk with [VO(acac),]-4-PATP modified gold

electrode

Analyte  Sample

Detected

Spiked

Found

RSD?

Recovery
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(%) (%)
Glucose Blood 501mM 0.5mM 0.51 mM 2.24 100.2
H,0, Milk 091uM 1uM 1.01 uM 2.16 101.0

3 Five times measurements were taken
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