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Cornelian cherries — fruits of dogwood tree (Cornus mas L.), could be one of
non-traditional sources for preparing of jams and other food products. This
report describes the isolation and identification of polyphenolic compounds,
esp. anthocyanins present in cornelian cherries of Bohemian origin and com-
pares the composition with cornelian cherries of other provenances. On the
hasis of TLC, spectral data and acid hydrolysis there 5 anthocyanins were
identified. The most manifested was pelargonidin-3-galactoside and cyanidin-
3-galactoside. On average level orange coloured pelargonidin-3-rhamnosyl-
galactoside was present. At low concentrations was only empetrin -
delphinidin-3-galactoside present and only in traces orange pelargonidin-3-tri-
saccharide. The composition of anthocyanin complex of Bohemian cornelian
cherries is very similar to that of North America (Du, Francis, 1973a, b)
showing the predominance of glycosides of pelargonidine. We could not iden-
tify cyanidin-3-rhamnosylgalactoside, but cyanidin-3-galactoside was present
at fairly good concentration. Only on very low level empetrin is present as
a representative of delphinidin-3-monosides. No evidence was found for the
presence of glycosides of other anthocyanidins such as petunidin as it was
reported previously by Tamas and Stoleriu (1976).

cornelian cherries; composition; anthocyanin glycosides

INTRODUCTION

. Recently, different non-traditional sources of ascorbic acid useful for food
nydus[ry have been investigated. They are usually combined with rich content
of ?Olyphcnolic compounds, esp. anthocyanins and flavonoids. One of such
indigenous plant is the dogwood tree, Cornus mas L., fruits of this tree are
also known as cornelian cherries. The fruits of average weight 1.1-5.6 ¢
contain on average (Mikeladze, Vashakidze, 1968; Maisu-
radze, 1969) 0.33-0.46% tannins and colourants and are very rich in
ascorbic acid — 303.3-559.0 mg.kg™', as it is shown in Tabs. I and II. The
colourant complex is formed by anthocyanins and flavonoids.
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[. Chemical characteristics of the cornelian cherries

Compound Wild content (%) Cultivated content (%)
Dry matter 15.70-17.62 14.48-19.33
Acids as malic acid 2.95-3.10 1.50-3.35
Total saccharides 9.46-10.60 7.97-12.41
Tannins and colourants 0.33-0.46 0.18-0.48
Pectines 0.73-1.23 0.97-1.44
Ascorbic acid (mg‘kg‘]) 269.5-358.0 303.3-559.0

II. Content of carbohydrates and protein in the fruits of dogwood

Compound Content (%)
Reducing saccharides 1.1
Saccharose 1.4
Soluble pectin 0.7
Insoluble pectin 0.2
Protopectin 0.22
Proteines 0.587

Du and Francis (1973a, b) have isolated by prolonged chromatography
five anthocyanins and have indicated them as cyanidin-3-rhamnosylgalactoside
and cyanidin-3-galactoside, pelargonidin-3-galactoside and pelargonidin-3-rham-
nosylgalactoside and delphinidin-3-galactoside. In comparison with other Cornus
species only small differences were observed among them, especially in the
pattern of glycosylation. Du et al. (1974b, 1975) have found in the fruits of
C. kousa cyanidin-3-glucoside, delphinidin-3-glucoside, pelargonidin-3-gluco-
side, in C. florida cyanidin-3-glucoside and galactoside with traces of 3-arabinoside,
delphinidin-3-glucoside and galactoside and pelargonidin-3-galactoside, in
C. alba as main cyanidin-3-galactoside and cyanidin-3-arabinoside and del-
phinidin-3-glucoside. Greater differences showed fruits of Cornus alternifo-
lia. — they have indicated the presence of delphinidin-3-glucoside
and-3-rutinoside as main glycosides and also in lesser amount petunidin-3-
-rutinoside, in petiols cyanidin-3-galactoside and delphinidin-3-galactoside
were present. Also in ripe fruits of Cornus canadensis found Du et al.
(1974a) as main pelargonidin-3-glucoside, galactoside, rutinoside and robi-
nobioside and in lesser amounts cyanidin-3-glucoside, galactoside, rutinoside
and robinobioside were found. In respect to the amounts of anthocyanins repre-
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ted in C. mas cornelian cherries, the most represented was pelargonidin-3-galac-
sen_d:q od then in descending order cyanidin-3-galactoside, pelargonidin-3-rhamnosyl-
tc,(fllac[;:idc, cyanidin-3-rhamnosylgalactoside .and delph‘ini.din-31—ga1actoside.
deitionally to these three aglycons referred to in .C. mas i}'ults, Tam as ?md
Stoleriu (1976) after acid hydrolysis .C(.)uld identify _fO}Jr athocyamdms,
namely delphinidin, cyanidin, pelargonidin gnd petunidin. Sivcev a.nd
Abr L movicz (1979) suggest that the maximum content of anthocyanins

O

is a good criterion for the determination of the best date of harvest. As Lazar

et al. (1971) confirmed, the anthocyanin compleg was isolateq t:rgln 'fresh fruits
of C. sanguinea identical with compounds obtained after acidification of leu-
coanthocyanidin complex of dried fruits. . ‘

The structure of flavonoid compounds contained in fruits of C. mas was
not previously studied, they are probably manifested in lesser amounts be-
caus‘e they are converted during ripening into anthocyanins. .

In this report we tried to isolate and identify anthocyanins contained in the
fruits of C. mas of Central Bohemian origin and to elucidate their structure

and composition of the complex.

MATERIAL AND METHODS

Plant material. 615 g cornelian cherries were collected in October 1994

in the area Prague-Suchdol. o
Maceration. Fresh fruits were macerated with 400 ml 96% ethanol for five
days s extract was then decanted and a little part (20 ml) was evaporated

under vacuum to dryness.

Acid hydrolysis. Dry anthocyanin concentrate was redissolved in 2M hydrochlo-
ric acid (20 ml) and heated in water bath for 1 hour. After acid hydrolysis was
anthocyanidin hydrolysate shaked with ethyl acetate to remove flavonoi(.is
and then investigated by TLC, as well as original extract of anthocyanin
glycosides. For detection of saccharides the hydrolysate after cooling was
applied to polyamide column (1 x 10 cm) and eluted with 50 ml water and
for ocyanidins with 50 ml ethanol acidified with 0.01% HCL.
~. Polygram Cel 300 pre-coated plastic sheets Macherey-Nagel Co.
with 0.1 mm cellulose MN 300 layer were used.

Solvent systems: S;: conc. HCI-HCOOH-H,0 (2 : 5 : 3 V/V/V)

S3: HCOOH-conc. HCI-H,0 (10 : 1 : 3 V/V/V)

Sa: conc. HCI-H20 (3 : 97 V/V)

S4: conc. HCI-H»O (1 : 99 V/V)

Ss: AcOH-H,0 (15 : 85 V/V).
Cf’!‘{txzzqzli(>g1‘31ns were sprayed with 1% AICI;3 solution for the determination
of colour shift of anthocyanidins and anthocyanins.

TI
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Spectral analyses. Separated compounds on chromatograms were eluteqd
in EtOH (0.01% HCI) or MeOH (0.01% HC), resp. in concentration cca 2 x
107 mol. Spectra were measured on the SPECORD UV VIS spectrophotome.
ter (Carl Zeiss Jena) and their bathochromic and hypsochromic shifts after
addition of aluminium chloride solution.

Authentic markers. As authentic preparations for co-chromatography and
comparison of spectral data pelargonidin, cyanidin and delphinidin chlorideg
fy. FLUKA Chemie AG, Switzerland, were used. Authentic samples of D-galac-
tose and L-rhamnose were produced by LACHEMA Brno.

Detection of saccharides. Saccharides in the thickened water eluate were
identified by co-chromatography with authentic markers using descending PC
on Whatman chromatographic paper No. 1 with the solvent system 1-butanol-
-acetic acid-water (4 : 1 : 5 V/V/V) and detection was made by benzidin and
anthrone agents, anilinium hydrogen sulphate, aniline diphenylamine-trihy-
drogenphosphoric acid and neotetrazolium blue agent (LACHEMA Brno).

RESULTS AND DISCUSSION

After acidic hydrolysis of anthocyanidins the chromatography has been
carried out on cellulose plates in conc. HCI — formic acid — water (2 : 5 : 3
VIVIV = Syand 1 : 10 : 3 V/VIV - Sy).

There were three anthocyanidins present on chromatograms. Results of
TLC of anthocyanidins are given in Tab. III. Thus it was confirmed that in
the cornelian cherries of Czech provenance three anthocyanidin aglycons
identified as pelargonidin (I), cyanidin (II) and delphinidin (III) are present.’
The most manifested aglycon is pelargonidin and only in traces was present
delphinidin. This is in accordance with the results of Du and Francis
(1973a, b) who found in the berries of Cornus mas L. of North America origin
glycosides derived from pelargonidin, cyanidin and delphinidin. On the other
hand, we could not find the other aglycon — petunidin, mentioned by
Tamas and Stoleriu (1976). The colour of I rested after spraying with

[II. Chromatographic and spectral data of anthocyanidins found

R (x 100) in Visible Visible max. in Colour
Anthocyanidin CO]OU: MeOH-HCI/EtOH-HCI | shift with
S1 S2 (nm) AlCly
Pelargonidin | 54 65 red-or. 520/536 — red-or.
Cyanidin II 38 55 magenta 535/551 + violet
Delphinidin 111 22 41 purple 546/562 + blue
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ange without change of colour meanwhile the colour of II has
o i d to blue.
~noed from red to violet and III from re : . -
Ch(lphg; i;xtract of anthocyanins was after thickening under vacuum chroma
aphied in solvent systems S; and Ss. We have found five anthocyanins
h chromatograms as it is given in Tab. Iv.

1% AlCl3 or

togr
on the

v Chromatographic and spectral data of anthocyanins found

T’m“"y“‘“d‘" R OO Visible Me(;/klls—llk-)ll(%l;gg}rHCl slggl(::irth
No. s4 s5 i (nm) AICI,
R 3 41 purple 538/542 + blue

2 8 58 magenta 525/528 + violet

3 23 - red-or. 504/511 - red-or.

4 14 - red-or. 508/512 - red-or.

5 33 - red-or. 505/511 - red-or.

The red coloured anthocyanin 1 changed its colour' %lftﬂr sprayigg with 1%
AICI5 to blue and showed the basic spectrum and.shn‘ts after z}dfjl?lon AICl3
characteristic for delphinidin. Acid hydrolysis yielded Fie%lghlnldln and g-
-galactose. This compound was characterized as delphinidin-3-galactoside
(empetrin). It was manifested only in little amounts. ' -

The glycoside 2 was red coloured and after spraying with the solll)ltl?n ollz
AICl; the spot of this compound has changed to violet. Or'l th.e a%[‘s f)
spectral analysis and after acid hydrolysis we could 2 glycoside identify as
cyanidin-3-galactoside. .

The most manifested was anthocyanin 3, orange coloured t_hat .has given
no colour change after spraying with 1% AICls. After measuring its spectra
in ethanolic solution and after addition of AlCl3 and aftefr acid hydrolysis we
could identify this glycoside as pelargonidin-3-galactoside. . '

The anthocyanin glycoside 4 was orange coloured and after. spraying v.v1t.h
1% AICl; there was no colour change. The spectral data cqnflrmed that it is
a glycoside derived from pelargonidin. After acid l.lydroly‘sns we could detelr(—l
mine D-galactose and L-rhamnose. After comparison of Rr Qata we cou
identify the compound 4 as pelargonidin-3-rhamnosylgalact031de.

Only in small traces was present compound 5 slightly orange coloured ‘that
when sprayed with 1% AICl; showed no colour change. S_p.ectuﬂ data con-
firmed pelargonidin and Rr values are typical for pelargonidin trisaccharide.

; 3
SCIENTIA AGRICULTURAE BOHEMICA, 26, 1995 (4): 259-266 26




Because this glycoside was present only in negligible amounts, we did not
succeed in further identification.

From the obtained results it is possible to state that the composition of the
anthocyanin complex of cornelian cherries of Bohemian origin is very similar
to that obtained from the berries of dogwood growing in North America
(Du, Francis, 1973a, b). Especially the manifestations of major glycosides
are the same — in the highest concentration was present pelargonidin-3-galac-
toside followed by cyanidin-3-galactoside and pelargonidin-3-rhamnosy]-
galactoside. In relatively very small amounts are represented delphinidin-3-
-galactoside and pelargonidin-3-rhamnosylgalactoside and only in traces un-
identified pelargonidin trisaccharide. In cornelian cherries of our provenance
we have not found cyanidin-3-rhamnosylgalactoside as it was reported pre-
viously in the berries of dogwood of North America origin (Du, Franci 3.
1973a, b).

The pattern of glycosylation of anthocyanidins is very simple — as for
monoglycosides there were 3-O-galactosides and as for diglycosides there
were 3-O-rhamnosylgalactosides only found. For the anthocyanin complex of
the berries of dogwood typical glycosides of pelargonidin are represented in
high concentrations, in medium concentrations are present glycosides derived
from cyanidin and only in small concentrations are contained glycosides of
delphinidin.

The anthocyanin complex of the fruits of dogwood tree could be conven-
iently used as red colourant in the processing of cornelian cherries in food

industry for preparing stewed fruits, jams, marmalades and other food products
and preserves.
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noméc};& fakulta, Praha, Ceské republika):

a

Anthokyany v plodech dfinu obecného (Cornus mas L.) z lokality stfednich Cech.
Scientia Agric. Bohem., 26, 1995 (4): 259-266.

Plody diinu obecného (Cornus mas L. ) jsou bohaté na vitarpin C,,volnévorg’amc%(lf:
kyseliny, sacharidy, pektiny a anthokyanovd barvivzi a nzohou jak évym slozerzlm, {;"t
i pouzitim pripominat tfe$né, napf. pro pfipravu dzgmu, marmelad, kompotu(ina 5/
tak netradi¢nim a cennym dopliikem b&Zného sortxmen}u gvoce. Z t’ohotov uv? u
bylo sledovano sloZeni anthokyanového komplexu pl(ﬁ)duwdrmu obccneho. str’edoces—
kého pavodu a provedeno srovndni se sloZenim plodd dfinu severoamerické prove-

ience ( Francis, 1973a, b).

llle[ll‘:;;n(lelilc’ky extrakt plodd byl podroben TLC na celulf‘)zovych deskich Mac’hcrey-
Nagel v fadé vyvijecich systémi a dale kyselé hydrolyze. Produkty hydrolyzy ?O
separaci na kolon& polyamidu byly podrobeny rovnéz TLC.a PC a kochromatograho—
viny s autentickymi preparaty (anthokyanidiny FLUKA Chemu.z /.\G B’uchs,’ monosac a-
ridy LACHEMA Brno). Anthokyanové glykosidy i anthokyanidiny %xskane hgdrolyzou
byly podrobeny spektrélni analyze v methanolu a ethanolu okyseleném 0,01 % HCI na
spektrofotometru SPECORD UV VIS Zeiss Jena. o ]

Na chromatogramech bylo nalezeno celkem pét glykosida anthokyfnoove Povahy.
hydrolyze ve 2M kyseliné chlorovodikové byly n%llc?zeny lrt rizné .aI?FhO:
/, které byly identifikovény jako pelargonidin, kyanidin a delfinidin, jejichZ

Z péti anthokyant zastoupenych na chromatogramech se v nejvé}?i konccntrag"f
vyskytoval oranZové zbarveny 3-galaktosid pelargonidinu a v mensi koncentrae
3-rimn‘mosylgalaktosid pelargonidinu. Pouze ve stopich se na c!nomatogramech
skytoval blize neuréeny triglykosid pelargonidinu. Ve stfedml konc?m.rzfm b){l
n 3-galaktosid kyanidinu a ve slab$i koncentraci 3-galaktosid delfinidinu, tj.
trin. ‘

lozeni plodd dfinu obecného nadi provenience je podobné sloZeni I')IO('JU flrmu
oamerického (Du, Francis, 1973a, b), a to jak po strance kval.ltjdlIVlll,’ talf
i po strance kvantitativni. Neprokazali jsme 3-rhamnosylgalaktosid kyanleivmvu,l nybrz
jeho mozny hydrolyticky produkt 3-galaktosid kyanidinu. Na rozdil od zjisténi auto-
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ri Tamas a Stoleriu (1976) nebyl v plodech dfinu obecného nagi prove-
nience prokazin petunidin ani Zadny jiny anthokyanidin.

Anthokyanovy komplex se miiZe vhodné uplatnit jako ¢ervené barvivo pfi zpra-
covani plodii dfinu obecného v potravinaiském primyslu pfi ptipravé kompoti, d¥e-
mil, marmeldd a jinych produktd.

plody dfinu obecného; sloZeni; glykosidy anthokyanové povahy
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