
Hypervitaminosis

Graphite Mn-zeolite Polystyrene

SPCE

MnZG-SPCE

• Electrochemical analyzer: M161E mtm anko Poland

• Electrode stand: M164 mtm anko Kraków

• Electrolytic cell:

- Working electrodes – CGMDE, MnZG-SPCE

- Reference electrode – Ag | AgCl | 3 M KCl

- Auxiliary electrode – Pt-wire

• Reagents

- Supporting electrolytes: McIlvaine buffer, acetate buffer

- Standard solutions of vitamins

• Techniques

- Differential Pulse Voltammetry (DPV) with CGMDE (VB1, VB3)

- Differential Pulse Adsorptive Stripping Voltammetry (DP AdSV)

with MnZG-SPCE (VB9)
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Voltammetric analysis of dietary supplements

INTRODUCTION EXPERIMENTAL

VITAMIN B9

CONCLUSIONS

Sample

VB9 content / µg per tablet
Recovery

/ %
declared found

Ballans 200 225.2 ± 5.2 112.6

Bellis 200 200.9 ± 4.3 100.5

Folian 400 420 ± 13 105.0

Folik 400 368 ± 11 96.5

VITAMIN B1 AND B3

Vit. 
Content / mg per tablet Recovery / %

Plusssz Mg Plusssz Ginseng Plusssz Mg Plusssz Ginseng

VB1

decl. 1.1 1.1 - -

CWT 1.09 ± 0.02 1.15 ± 0.05 98.7 104.3

diff. 1.06 ± 0.02 1.08 ± 0.05 96.4 97.8

VB3

decl. 16 16 - -

CWT 16.4 ± 0.6 17.2 ± 0.5 102.2 107.4

diff. 15.7 ± 0.7 16.9 ± 0.6 98.3 105.6

VB1 and VB3 content in effervescent dietary supplements. decl. – declared content;

CWT, diff. – content calculated based on the CWT and derivative voltammograms, respectively
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VB9 content in pharmaceutical formulations (n = 3)

a) DP stripping voltammogram recorded for multivitamin

formulation Bellis. Inset: magnification of the voltammogram in

the range from -0.5 to -0.8 V. b) Determination of VB9 in Bellis

dietary supplements using the standard additions method.

VB9

(a) DP voltammograms recorded for the Plusssz Mg and for additions of VB3 standard solution (top)

with the curves obtained by means of CWT with ΨV mother wavelet (bottom). (b) Second derivatives

(bottom) of the DP voltammograms registered for the Plusssz Ginseng and for additions of VB1

standard solution (top). Inset: corresponding calibration plots.

→ Differential Pulse Voltammetry with preceding accumulation of the analyte allows

determining nanomolar concentration of vitamins.

→ The application of Continuous Wavelet Transform and differentiation enables separation

of the overlapped voltammetric peaks.

→ The developed methods are robust to the present of the matrix components of tested

samples.
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