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Cornelian flowers (dogwood tree — Cornus mas L.) are rich in flavonoids that
are during developing into fruits and their ripening modified into anthocyanins.
| This report describes the isolation and identification of polyphenolic com-
: pounds, €sp. flavonoids present in the flowers of dogwood tree of Bohemian
origin and compares the composition of flavonoid complex with the flowers,
buds and leaves of the dogwood tree of other provenance and with other
Cornus species. On the basis of TLC, spectral data and acid hydrolysis there
| . were identified 4 flavonoid glycosides. The most manifested was isoquercitrin
| and rutin, in lesser amounts are presented quercetin-3-diglycosides and trigly-
cosides (quercetin-3-diglucoside and 3-glucorutinoside). Likewise in the flowers
of the dogwood tree of Rumanian provenance, in the flowers of C. canadensis
and C. florida there were found in the flowers of C. mas of Central Bohemian
origin glycosides derived from quercetin. The most simplest and in highest
concentration represented isoquercitrin can be formed by partial hydrolysis of
rutin and other di- or triglycosides of quercetin.

Cornus mas L.; cornelian flowers; composition; flavonoid glycosides

INTRODUCTION

In recent time the interest has been attracted to different non-traditional
sources rich in ascorbic acid, polyphenolic compounds, esp. anthocyanins and
ﬂ.ayonoids for food-processing industry. One of such indigenous and non-tra-
ditional plants is the dogwood tree, Cornus mas L. Its fruits — cornelian

herries — are rich in anthocyanins and ascorbic acid and its flowers in fla-
Vonoids

The flavonoid complex was previously studied only in flowers and buds.
ruglaveau. anc_i Paris (1961) have isolated from flowers of C. mas L.
ea\? and d.erlvatwes of gallic acid; rutin was also found in lesser amounts in
i €s. This fact was confirmed by Egger and Keil (1961) who by the

Umn chromatography on polyamide have obtained rutin and little amounts
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of isoquercitrin (quercetin-S—glucoside) and querciturone (quercetin-3-glu-
curonide). Grigorescu et al. (1972) have found in flowers and buds of
the dogwood of Rumanian provenance rutin and its analogue kaempferol-3-
-thamnoglucoside. The glycosides of quercetin and kaempferol are typical
also for other species of Cornus — in the flowers of C. canadensis wWere found
quercetin—3—g1ucoside, galactoside, sophoroside and gentiobioside and kaem-
pferol-3-glucoside and arabinoside (Bain, Denfor d, 1979), in the leaves
and flowers of C. florida quercetin- and kaempferol—S—galactoside Mudry,
Schilling, 1983).

In this report we tried to isolate and identify the flavonoids contained in
the flowers of C. mas of our provenance and to compare the composition of
the complex with other species reported previously.

MATERIAL AND METHODS

Plant material. Flowers of dogwood (Cornus mas L.) were collected in
the area of the Czech University of Agriculture in Prague-Suchdol and dried
at the room temperature.

Extraction. 10 g of dried flowers were extracted in Soxhlet extractor at
the temperature of b.p. of solvent for 12 hours. Preextraction was performed
with ethylacetate and extraction with 80% aqueous methanol.

TLC. Flavonoids were separated by means of TLC on cellulose and sili-
cagel pre-coated sheets:

a) 0,1 mm Cellulose MN 300 Polygram Cel 300 Macherey-Nagel plastic
sheets;

b) DC-glass pre—coatcd sheets Cellulose F (100 x 200 mm, 0.1 mm) Merck;

¢) DC-aluminium pre-coated silicagel sheets 60F2s4 (200 x 200 mm, 0.1 mm)

Merck.

Compounds were laid in the form of points or line segments and developed
in next solvent systems:

S1: TBA = tert. butanol-water-acetic acid (3 : 1 : 1 VIVIV)

S,: 5% AcOH = acetic acid-water (5 : 95 V/V)

S3: 15% AcOH = acetic acid-water (15 : 85 V/V)

S4: BAW = n-butanol-acetic acid-water (4 : 1:2VIVIV)

Ss: conc. HCl-acetic acid-water (3 : 10 : 30 V/V/V)

Se: chloroform-methanol-n-propanol-water (9:12:1:8 VIVIVIV)
Water-methanolic thickened extract was applied on the DC-glass pre-coate
sheets with the 0,1 mm cellulose F layer (100 x 200 mm) Merck in the form
of linear segments and developed in the system Ss. After separation of indi-
vidual compounds into bands compounds were eluated with methanol aP
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1. Flavonoids and polyphenols in the C. mas flowers — Rr values and colours

Compound Colour Rp x 100
No. type of glycoside VIS UV | UV + NH; S, S; Ss
1 isoquercitrin Y B LY 24 41 52
2 rutin Y B LY 49 55 69
3 unidentified - Bl GB - 77 -
4 unidentified - Bl Bl - 88 -
5 quercetin-3—glu, glu Y B LY - 65 -
6 quercetin-3-glu, rut Y B LY - 79 -

B — brown, Y — yellow, LY — bright lemon yellow, Bl - blue, GB — green-blue

Spectral data of separated compounds are given in Tab. IL.

The flavonoid glycoside 1 coloured in UV light brown has changed in
ammonia vapour its colour to bright yellow and was from all present fla-
vonoid glycosides on chromatograms manifested in the largest amount (ap-
prox. 75%). This glycoside was chromatographied on silicagel sheets in the
solvent system Se¢ and was laid on chromatograms in the form of line seg-
ments. Flavonoid glycoside has been separated during preparation steps into
brown coloured spot in UV light and a bright blue new spot with a lower Rr
value. The blue spot was eluated with methanol and rechromatographied on
silicagel sheets in two phases solvent system S¢. Blue compound was showing
in the lower layer acidified with formic acid (5 ml + 0.1 ml HCOOH) lower
R values, in upper lesser layer also acidified with 0.1 ml HCOOH higher RF
values.

Basic spectrum of the brown coloured compound was characteristic for
quercetin and Rr value was typical for monoglycosides with the saccharides
attached in position 3, what is confirmed by the changing of the colour in
UV light in the presence of ammonia vapour. By comparison of Rp values
with literary data and products of acid hydrolysis it was confirmed that the
flavonoid is isoquercitrin, i.e. quercetin-3-glucoside.

The flavonoid glycoside 2 coloured in UV light brown has changed its
colour in ammonia vapour to lemon bright yellow. Its basic spectrum an
characteristic shifts after addition of diagnostic reagents have confirmed that
the pattern of glycoside is quercetin with sugar moitie attached in position >
Rr values have confirmed a diglycoside, co-chromatography with rutin b2
shown the same Rr values. By acid hydrolysis was obtained quercetin, D-8 “
cose and L-rhamnose. Glycoside manifested in concentration about 20% W
could identify as rutin, i.e. quercetin-3-rutinoside.

. 1 ll
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11. Spectral data of flavonoids in the cornelian flowers
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I Paris (1961) who have found rutin .in the leaves of .dggwoo.d in lesser LACHMAN: I - PAlvEC, V. (Ceskd zem&d&lska univerzita
I amounts. The most manifested glycoside was isoquercitrin which formeg praha, Ceska republika): 3, Agronomick4 fakulta
I nearly 75% of total content of flavonoid complex contained in the flowers of Flavonoidy kvéti svidy d¥inu (Cornus mas L.). ;
il dogwood. This statement is in accordance with the results of Egger and Scientia Agric. Bohem., 27, 1996 (1): 105-111
l Keil (1969) who have found in the flowers of C. mas lesser amounts of :
| isoquercitrin and quercituron. These compounds have very similar structure V kvétech dffnu obecného (Cornus mas L.) jsou vyznamné zast ‘
I to rutin and could be formed by its partial hydrolysis (isoquercitrin by split- gly]fosfdijktveré se béhem zrdn{ postupng prem&iiuji na anthoidsz‘loupf”y ”i!"“/o;‘.()idni ‘
| ting of L-rhamnose from rutin off and quercituron by partial oxidation of e prevaene v plodech. Proto bylo sledovéno slojeni ﬂavonoidyn’r;lom bzn:vw-d e
diinu obecného stfedoeského pavodu a provedeno srovn o komplexu kv

I isoquercitrin). Only in little amounts or traces are manifested quercetin-3-di-

“‘ and triglycosides (quercetin-3-diglucoside and 3-glucorutinoside). Likewise

| in the flowers of the dogwood tree of Rumanian provenance (Grigorescu

H et al., 1972), in the flowers of C. canadensis (Bain, Denford, 1979) and
C. florida Mudry, Schilling, 1983) we could find in the flowers of

C. mas the glycosides of quercetin.

I Whereas for the fruits of the dogwood — cornelian cherries — are charac-
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: . . o ey » kyseliny chlorovodikové, natriumacetaty : : ;
I cyanidine-3-galactoside and empetrin (Lachman et al., 1995), for the cor- rogenborité na spektrofotometru SPECORD UV vr umacetitu a kyseliny trihyd-
| nelian flowers are characteristic flavonoid glycosides of quercetin, mainly Na chromatogramech bylo pfitomno celkové VIS Z}mss fena
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