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Many vitamins are chemically rather unstable [1–4];
therefore, manufacturing different forms of multivita-
min preparations involves substantial difficulties. Thus,
monitoring in the production, transportation, and stor-
age of encapsulated and pelleted pharmaceutical prep-
aration and premixes, which are included into full-
ration feed for agricultural animals, is a topical prob-
lem.

High-performance liquid chromatography (HPLC)
is widely used for the determination of one or several
vitamins in the above and similar materials [4–9]. The
aim of this work was to optimize the chromatographic
determination of the vitamins listed above.
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Reagents and apparatus.

 

 Vitamins were separated
on a Milichrom A-02 liquid chromatograph (ZAO
EcoNova, Novosibirsk, Russia) using multiwavelength
UV detection. A 2 

 

×

 

 75-mm column with the Nucleosil
100-5 C18 reversed-phase sorbent (Macherey-Nagel,
Germany) was used. We used the gradient elution mode
for water-soluble vitamins and the isocratic mode for
fat-soluble vitamins (elution conditions are given in the
text below). The acidity of solutions was controlled
with an accuracy of 0.2 pH using an Anion 7000 pH
meter (ZAO Infraspak-Analit, Novosibirsk, Russia).

The following reagents were used: distilled water,
acetonitrile for liquid chromatography (Cryochrom Co,
St. Petersburg, Russia), chemically pure lithium per-
chlorate, chemically pure lithium hydroxide, chemi-
cally pure orthophosphoric acid, chemically pure meth-
anol, 2,6-di-

 

tert

 

-butyl-

 

p

 

-cresol (butylhydroxytoluene,
Sigma, USA), and chemically pure propanol. As vita-
min standards, we used pure preparations Biotin (vita-
min H), nicotinic acid, nicotinamide, calcium pantoth-
enate, pyridoxine hydrochloride (vitamin B6), folic

acid (vitamin Bc), riboflavin (vitamin B2), thiamine
hydrochloride (vitamin B1), and cyanocobalamin (vita-
min B12) as well as pharmaceutical preparations Vikaso-
lin (vitamin K3), a 30% solution of 

 

α

 

-tocopherol acetate
in oil (vitamin E), a 3.44% solution of retinol acetate in oil
(vitamin A), vitamin D2 (0.0025% solution in oil), vita-
min D3 (stabilized aqueous solution, 15000 ME/mL).

We used a 0.4 M aqueous solution of lithium per-
chlorate with pH 2.4 (solution no. 1) and a 0.1% solu-
tion of butylhydroxytoluene in methanol (solution
no. 2). Stock solutions of vitamins for calibration mix-
tures were prepared in the following solvents: vitamins
B1, B2, B6, B12, and K3, nicotinic acid, nicotinamide,
and calcium pantothenate in solution no. 1 with an
addition of solution no. 2 with the volume ratio 99 : 1;
vitamin H, in solution no. 2; vitamin Bc, in a 0.4 M
solution of lithium perchlorate with pH 8 (solution no. 3).
The pH of the solution was adjusted with lithium
hydroxide. Vitamin A and E acetates were dissolved in
propanol. Stock solutions of water-soluble vitamins
were filtered if necessary and mixed for preparing the
stock calibration mixture with the following concentra-
tions of vitamins (mg/cm

 

3

 

): B1, 0.05; B2, 0.08; B6, 0.1;
B12, 0.05; H, 0.1; K3, 1.0; nicotinic acid (or nicotina-
mide), 0.6; calcium pantothenate, 0.6 (stock reference
mixture). This mixture was diluted with solution no. 1
for preparing calibration solutions with lower concen-
trations of vitamins. For vitamin Bc, calibration was
performed separately starting from the concentration
0.02 mg/mL and diluting this solution with solution no.
3. A mixture of fat-soluble vitamins in solution no. 2
was prepared analogously; concentrations of vitamins
A, D3, and E were 0.2, 0.03, and 1.5 mg/mL, respec-
tively. For obtaining lower concentrations, this mixture
was diluted with solution no. 2. For vitamin D2, cali-
bration was performed separately starting from the con-
centration 0.025 mg/mL and diluting this solution with
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Abstract

 

—An optimized method based on high-performance liquid chromatography with multiwavelength
UV detection is proposed. The method provides the determination of vitamins B1 and B2, nicotinic acid, nic-
otinamide, pantothenic acid, folic acid, vitamins B6, B12, K3, H, D2, and D3, and vitamin A and E acetates in
multivitamin preparations using two chromatographic procedures. Relative standard deviations for most of
vitamins are 3–10%.
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