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A RAPID FIELD METHOD TO DISTINGUISH
DIFFERENT FLAVONOID GENOTYPES

OF SILENE PRATENSIS (CARYOPHYLLACEAE).

A RE-INTRODUCTION OF A HISTORICAL PROCEDURE

H.H. VANGENDEREN
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Investigations of VAN NIGTEVECHT & VAN BREDERODE (1972) have shown that
populations of Silene pratensis (Rafn) Gordon et Gren. in Europe are not homo-
genous. In petals and green parts mono- and diglycosides of the 6-C-glucosylfla-
vones isovitexin, iso-orientin and isoscoparin can be present (VAN BREDERODE
et al. 1980). Differences among populations are found in the flavone glycosyla-
tion pattern. From the geographical distribution of the flavone glycosylating
genes it is concluded that there exist at least three genetically different races
(MASTENBROEK et al. 1982). One of those, possessing the genes g@, gl and fg
and able to 7-O—glycosylate the basis flavone isovitexin, is found in western
and southern Europe. In the others 6-O”-rhamnosylation (gene gI®) and/or
6-O-glucosylation (gene Fg) can occur. For population-genetic studies a rapid
screening method to distinguish these races is necessary.

It has been known for a long time that epidermal cells of some plants, among
which six Caryophyllaceae species, contain a substance which gives an intensive
blue colour with iodine (DurouUR 1886). Later this so-called **soluble starch”
was isolated from leaves of Saponaria officinalis L. and identified as isovitexin-7-
glucoside or saponarin (BARGER 1902). The reaction appeared not specific for
isovitexin-7-glucoside, but is also given by many other compounds, among
which also other flavonoids (BARGER & STARLING 1915). Surprisingly, our inves-
tigations showed that among the at least 25 isovitexin- of vitexin-based flavones
which may occur in Silene pratensis, isovitexin-7-glucoside is the sole giving an
intense blue colour with iodine (VAN GENDEREN et al. 1983). It is thus possible
to distinguish the chemical races, capable of 7-O-glucosylation of isovitexin
(consequently with gene g€), from the others.

The method consists of dipping fresh or dried petals, flowers or leaves of
the species in an aqueous solution of iodine (0.01 M) and potassium iodide (0.025
M). Solutions of iodine in organic solvents are quite as able. Within some min-
utes cells containing isovitexin-7-glucoside turn blackish-blue; the others remain
white or turn yellow. The reaction has been many times successfully applied,
both with with well identified specimen raised in the greenhouse by the research
group “Oecological and biochemical genetics of plants” of Utrecht University,
and with wild populations of Silene pratensis.



496 H. H. VAN GENDEREN

REFERENCES

BARGER, G. (1902): Saponarin, ein neues durch Jod blau geférbtes Glykosid aus Saponaria. Ber.
deut. chem. Ges. 35: 1296-1298.

— & W. W. STARLING (1915): Blue adsorbtion compounds of iodine. Parts II and III. Derivatives
of a- and of y-pyrone. J. Chem. Soc. 107: 411424,

BREDERODE, J. VAN, G. J. NIEMANN & G. vAN NIGTEVECHT (1980): Genetic, ontogenetic and geo-
graphical variation in the C-glycosylflavone patterns of Silene alba and S. dioica. Planta Med.
29: 221.

DUFOUR, J. (1886): Recherches sur I'amidon soluble et son rdle physiologique chez les végétaux.
Bull. soc. vaudoise sci. nat. (3) 21: 227-264. (From: R. HEGNAUER: Chemotaxonomie der Pflanzen,
Birkhiuser Verlag, Basel, Band II, 1963, p. 79.)

GENDEREN, H. H. vaN, J. vaN BREDERODE & G. J. NiIEMANN (1983): Unexpected specificity of the
reaction with iodine-potassium iodide used as a spray reagent for closely related flavones. J.
Chromatogr. (in press).

MASTENBROEK, O., J. W. Maas, J. vaN BREDERODE, G. J. NIEMANN & G. VAN NIGTEVECHT (1982):
The geographic distribution of flavone-glycosylating genes in Silene pratensis. Genetica, in press.

NIGTEVECHT, G. VAN & J. vAN BREDERODE (1972): Flavonoid glycosylation genes in European popu-
lations of Melandrium album and Melandrium dioicum. Genen Phaenen 15: 9-13.



