INCREMENTAL APPROACH TO HPLC ANALYSIS OF ANTHOCYANS
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Relative analysis and relative incremental analysis, which can substantially simplify the determination of
anthocyanidine glycosides without using standards, were used to determine anthocyans from plant materials
by reversed-phase HPLC. The compositions of anthocyans from several plants grown in Belgorod district
were investigated.
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Traditional methods of determining anthocyan components from plant materials are labor-intensive and tedious. The
use of mass-spectrometric detectors in combination with chromatographic methods greatly simplifies this procedure. However,
many issues remain unresolved. On the other hand, HPLC is known to be highly effective in separating components of complex
mixtures and to give retention times with good reproducibility. This makes it possible to determine a variety of substances in
complex mixtures not only qualitatively but also quantitatively. Thus, this method is incorporated into the pharmacopoeia of
many countries.

It is also known that HPLC is a powerful tool for determining even unknown derivatives using an incremental
method [1].

We investigated the retention times of anthocyans of well-defined composition [2, 3] and applied this method to the
analysis of specimens grown in Belgorod district.

Good agreement was found for the compositions (chromatograms) of the natural dyes in Cerasus vulgaris (Lyubskaya
variety), Sambucus nigra, Fragaria ananassa (Zenga Zengana variety), Kubus idaeus, and Ribes nigrum (Belorussian sweet
variety). The differences are greatest for the anthocyan composition of black current, K. rubrum (Fig. 1a). In materials grown
in Belgorod district, Cy-3-(2*Rut) and not Cy-3-(29Rut) dominated. The dominance of glycosides containing xylose was
confirmed by the observation among the pigments of cyanidine 3-sambubioside.

We used the method of relative analysis in the comparison. The retention times of the cyanidine glycosides (i)
[log K’(#)] as functions of the retention time of cyanidine-3-glucoside [log k’(Cy-3-Glu)] were strictly linear with relatively small
least-squares deviations of the data as the eluent composition was changed (Table 1). The slope of the lines increased markedly
on going from monoglycosides to glycosides with disaccharides and trisaccharides. This is important for identifying anthocyans
and comparing their retention times with the reported values. Therefore, even in arguable instances (simultaneous elution of
certain pairs of derivatives of a single aglycon), changing the eluent composition can reliably lead to their identification.

The composition of various aglycon derivatives can be identified by using experimental data obtained from a set of
anthocyanidines in extracts of available materials (grapes and strawberries) and literature data:

1) the retention times (log k”) increase in the order of the monotypic glycosides Dp-3-Gly << Cy-3-Gly << Pt-3-Gly <
Pg-3-Gly << Pn-3-Gly << Mv-3-Gly;

2) different UV absorptions: if chromatograms are recorded using two wavelengths (515 and 495 nm), the signal
increases (by 15-25%) only for pelargonidine derivatives with a noticeable (5-10%) decrease of detector response for the
remaining bases. The detector response for cyanidine and peonidine glycosides decreases slightly (by 10-20%); for delphinidine,
petunidine, and malvidine, is almost constant (+5%) if the wavelength is increased to 525 nm.
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Chromatograms were recorded and processed using a YUNIKHROM 97 system (OOO "New Analytical Systems"). The flow
rate for the chromatographic studies was 1 mL/min (H,O—CH;CN—HCOOH). The capacity factor (k") was calculated as usual
[1]. The column dead volume was determined using sodium nitrate.

The anthocyans were abbreviated using a system analogous to that in the literature [3]: Dp, delphinidine; Cy, cyanidine;
Pt, petunidine; Pg, pelargonidine; Pn, peonidine; Mv, malvidine; Gly, glycoside; Glu, glucoside; Rut, rutinoside; Ara,
arabinoside; Gala, galactoside; 2%, xylosyl substituent in the 2”-position of the carbohydrate; 26, glucosyl substituent in the same
position.

Several methods that substantially simplify the analysis were proposed to idenfity anthocyans of plant materials using
reversed-phase HPLC. The principal anthocyan pigments of flowers and fruit of several plants growing in Belgorod district were
determined using the developed method.
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