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Abstract

The electrochemical behaviors of vitamin B groups on glassy carbon, and
electrodeposited mercury electrodes were investigated in a Britton-Robinson buffer
(pH 4.86 - 10.03), phosphate buffer (pH 2.12 and 6.06), acetate buffer and an aqueous
medium containing supporting electrolyte. The various factors, such as deposition
material, time, and concentration of mercury on the precision of the analysis have
been explored. A comparision in made between the detection limit of glassy carbon,
thin-film modified on glassy carbon and gold electrodes. The electroreduction process
is applied for the quantitative determination of vitamin B groups in commercial
cosmetic products.
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Table 1 Peak potentials (vs Ag/AgCl) of the vitamin B factors at various pH values.
Substance

pH 5.21

pH 6.68

pH 8.08

pH 10.03

0.IM KCl

Thiamine (B1)

-1.56

-1.62

-1.66

-1.96

-1.26

Riboflavin (B2)

-0.36

-0.39



-0.47

-0.54

-0.56

Folic acid (B9)

-0.59

-0.91

-1.04

-1.28

-0.91

Nicotinic acid

-1.54

-1.60

-1.97

-1.92

-1.33

Pyridoxine (B6)

-1.62

-1.67

ND



ND

-1.39

Calcium pantothenat

ND

ND

-1.43

-1.44

-1.56

Nicotinamide

-1.77

-1.68

-1.90

-2.0

-1.69



Fig. 1 Reductive cyclic voltammograms for 1.0 x 10-3 M of thiamine HCI recorded in
Britton-Robinson buffer (pH 6.68) on Hg/Au modified electrode at different scan
rates (a) 25 mV/s,

(b) 50 mV/s, (c) 100 mV/s.

(A) (B)

Fig.2 (A) peak potentials of thiamine HCI reduction show in Fig.1 as a function of
logarithm of

scan rates, and (B) magnitude of the peak current, ip, for thiamine HCI reduction
From Fig.1 as a

function of square root of scan rate.



Fig. 3 Reductive cyclic voltammograms for 1.0 x 10-3 M of riboflavin recorded in
Britton-Robinson

buffer (pH4.86) on Hg/Au modified electrode at different scan rates (a) 25 mV/s, (b)
50 mV/s, (c)

100 mV/s,. (d) 200 mV/s, (e) 400 mV/s.

(A) (B)

00.5111.522.5LogV(mV/S)
Ep(V)

Fig.4. (A) peak potentials of riboflavin reduction show in Fig.3 as an independent of
logarithm of
scan rates. (B) magnitude of the peak current, ip, for riboflavin reduction From Fig .3
as a function

of square root of scan rate

Fig. 5 Reductive cyclic voltammograms for 1.0 x 10-3 M of folic acid recorded in
Britton-Robinson

buffer (pH 4.86) on Hg/Au modified electrode at different scan rates (a) 25 mV/s, (b)
50 mV/s, (c)

100 mV/s, (d) 200 mV/s, (e) 400 mV/s, (f) 800 mV/s.

(A) (B)

00.30.60.911.522.53LogV (mV/S)
Ep (V)

Fig.6 (A) peak potentials of folic acid reduction show in Fig.5 as an independent of

logarithm at



low scan rates. (B) magnitude of the peak current, ip, for folic acid reduction From
Fig5asa
function of square root of scan rate.

Fig.7 Chromatograms of vitamin standards on a Phenomenex (Luna 5 p, C 18, 250 x
4.6 mm )

column. Peaks: 1= thiamine ; 2 = folic acid; 3 =. riboflavin; Mobile phase:
methanol-water(52 4

8,v/v) containing 30 mM phosphoric acid (pH =2.69); flow rate 0.8 mL/min; detection
UV at 265

nm.



