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It was investigated the quantitative content and qualitative composition of anthocyanins and
flavonoids of mature fruits of Sambucus nigra L. growing in Azerbaijan. It was established that the
content of anthocyanins varies from 3.12 to 4.02% depending on the site of occurrence, and flavonoids
vary from 108 to 186 mg%. It was found the presence of 3 derivatives of cyanidin - cyanidin-3,5-di-
glucoside, cyanidin-3-glucoside, cyanidin-3-sambubioside of anthocyanins. In the flavonoid com-
position, 4 flavonoids were identified, of which 3 were isolated in an individual form and found
quercetin derivatives - quercetin-3-glucoside, quercetin-3-rutinoside.
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INTRODUCTION

Plants rich in polyphenolic compounds, in
particular anthocyanins and flavonoids, are widely
used in the medical industry as a raw material for
the preparation of a medicinal product. Flavinoids
and anthocyanins have the ability to show the
strength and elasticity of blood vessels, especially
capillaries, to provide preventive and curative
effects in atherosclerosis, hypertension, radiation
damage, capillary toxicosis (Hertog et al., 1995;
Wu et al., 1997) Along with P-vitamin activity,
they possess antiradical (Makarova et al., 2005;
Cody et al., 1998), antioxidant (Novruzov, 1998;
Zhao et al., 2003; Bagchi et al., 2004; Gulcin et al.,
2005; Kano et al., 2005), antimutagenic (Junior et
al., 2005) anticarcinogenic (Cody et al., 1998),
insulin-active (Jayaprakasam et al., 2005) and
interferon activity (Asadullaev et al., 1987). Prepa-
rations and biologically active additives containing
flavonoids and anthocyanins are used in the treat-
ment of various cardiovascular and other diseases.

It is known that various elderberry organs are
used in folk medicine to treat a number of diseases
(Kiosyev et al., 2000; Schwaiger et al., 2011). The
most widely used mature fruit in food and medi-
cinal purposes (Schwaiger et al., 2011; Youdim et
al., 2000). Anthocyanins of elderberry fruits are
very effective in vascular diseases (Harborne, 1958;
Novruzov, 2010) and diseases associated with
stress (Youdim et al., 2000). The extract of elder-
berry fruits has an inhibitory effect on cyclo-
oxygenase-2, which is very important for cancer
chemotherapy, especially colorectal adenocarcin
(Jing et al., 2008).

Flora of Azerbaijan is rich with wild medicinal
plants (1547 species). Most of them contain a
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sufficient number of biologically active substances
(BAS). Among them, a special place is occupied by
elderberry species, which are widely distributed in
Azerbaijan and have a sufficient quantity of raw
materials (fruits).

The purpose of this work is to study the
content and quality of anthocyanins and flavonoids
in mature black elderberry fruits.

MATERIALS AND METHODS

The material of the study was the ripe black
elderberry fruits harvested in the Uzen village of
the Guba region in 2016. Freshly picked ripe fruit
(1.0 kg) was passed through a juicer. The residue
was treated 3 times with ethyl alcohol containing
1% concentrated hydrochloric acid in a ratio of 1:
2, at a temperature of 45-50°C. The extraction time
was 2 hours. The combined juice and extract were
filtered and evaporated in vacuo at 30°C to an
aqueous residue. The aqueous residue was suc-
cessively treated with ether and ethyl acetate. The
content of flavonoids was determined by the
method of Petrechenko (Petrecenko et al., 2002) the
anthocyanins by the method E.N.Novruzov (Nov-
ruzov, 2005). The qualitative composition was
determined by paper chromatography. Individual
anthocyanins were prepared by column chromato-
graphy. Paper FN-15 (Germany) was used for paper
chromatography. Adsorbent for the separation of
anthocyanins was a cellulose powder activated with
hydrochloric acid, given in the work of E.N.Nov-
ruzov (Novruzov et al., 1988). The flavonoids were
separated on a polyamide powder Wolem. The
following solvent systems were used to separate the
anthocyanins and flavonoids by paper chromato-
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graphy: I butanol-acetic acid-water 4: 2: 1, II acetic
acid-conc. HCl-water 15:3:82, 11l formic acid-conc.
HCl-water 5:2:3, IV acetic acid-conc. HCI-water
30:3:10, V water: conc. HCI 97:3. The qualitative
composition of anthocyanins and flavonoids was
determined by two-dimensional on paper chroma-
tography in systems I and II, and aglycons in
systems III and IV. Individual compounds were
purified by rechromatography on paper in systems |
and I1.

Individual anthocyanins and flavonoids were
subjected to chromatographic and spectral analysis
(Harborne, 1958; Jurd, 1962; Novruzov, 2005).
Spectral analysis, complete and partial acid hyd-
rolysis, alkaline cleavage was carried out according
to Harbour (Harborne, 1958). The qualitative com-
position and the amount of sugars in the molecule
were determined according to Chandler and Harper
(Bryant, 1950). The sugar portion of the hydro-
lyzate was neutralized with an ion exchange resin
and examined by paper chromatography in system
I. Sugar spots on chromatograms were detected by
Patridge's reagent (Hayes et al., 1962).

Individual anthocyanins and flavonoids were
determined by the color of the spots in the visible
and UV light treated with ionizing and complexing
reagents, based on the results of complete and
partial hydrolysis. UV spectra were recorded using
a Specol 1500 spectrophotometer.

RESULTS AND DISCUSSION

Chromatographic analysis of the sum of
anthocyanins by the method of two-dimensional
paper chromatography showed availability of 4
substances of anthocyanin nature. The color of the
spots on the chromatogram in visible light is the
same as fuchsin, UV light the spots 1 and 3 were
dull-fuchsin and 2 is gray-fuchsin. This indicates
that all three spots refer to the derivatives of
cyanidin. According to the value of Rf spots on the
chromatogram, one of them is a monoglycoside,
and two are diglucoside.

From the sum of anthocyanins obtained by
column chromatography method filled with
cellulose powder (Novruzov et al., 1988), elution of
system II received 5 fractions. Individually pure
anthocyanins were obtained by rechromatography
on paper in system IIl I, IIIl and V contain one
substance, Il and IV with 2 substances. The second
fraction contains the substance corresponding to the
spot 1 and 2, and the fourth. The anthocyanins on
the chromatogram were recovered with methanol
containing 0.1% hydrochloric acid. Thus, 3 chro-
matographically pure anthocyanins were obtained
and designated as A, B, C.

Substance A - dark red powder, Rf is 0.37
(system 1), 0.25 (system II), 0.06 (system III), the
color of the spots in visible light is fuchsin, in UV
light is dim-fuchsin; A,,,x nm in methanol 280, 525,
in ethanol 535, +aluminum chloride 542,
E44O/ Emax=22 .

Substance B - red powder, Rf is 0.25, 0.40,
0.18 (respectively in systems I, II, III), the color of
spots in visible light is fuchsin, in UV light is gray-
fuchsin; A, nm in methanol 278, 524, in ethanol
531, +aluminum chloride 540, E44/Enax=13.

Substance C - violet-red powder, Rf - 0.36,
0.61, 0.15 (system I, II, III), the color of the spots in
visible light is fuchsin, in UV light is dim-fuchsin;
Amax DM in methanol 283, 526, in ethanol 534,
+aluminum chloride 542, E440/Ena=25.

With complete acid hydrolysis of the sugar
part of substance A and B, 1 substance was found,
chromatographic analysis of which showed its
identity with D-glucose. A substance accounts for
65% of the aglucone, and 42% for the substance.
This indicates that the A-substance contains one
glucose molecule, based on the results of chro-
matographic and spectral acid analyzes and
comparing them with authentic and published data
(Novruzov, 2005) substance A is identified as
cyanidin-3-glucoside.

Judging by the content of the aglycon on the
hydrolyzate, substance B has 2 glucose molecules.
The number and positions of the sugar residue are
recognized during staged and enzymatic hydrolysis.
In stepwise acid hydrolysis, 3-di-glucoside initially
forms monoglycoside, then aglycone, 3,5-diglu-
coside initially forms 2 monoglucoside, and at the
end of hydrolysis aglucone. In the stepwise hydro-
lysis substance B after 60 minutes, 2 mono-
glycosides were detected, the second one which
fluoresces with yellow color. According to the
literature, 5-monoglucosides have yellow fluore-
scence (Harborne, 1958). This substance is identified
as cyanidin-3,5-diglucoside. After 80 minutes, two
spots were found in the hydrolyzate, one corres-
ponding to cyanidin-3-glucoside and the second to
cyanidin. After 100 minutes, only the aglycone was
detected. Based on the results of chromatographic,
spectral and acid hydrolysis, substance B was
identified as cyanidin-3,5-diglucoside.

Substance C. With complete acid hydrolysis in
the sugar portion of the hydrolyzate, L-xylose and
D-glucose were detected. The ratio of aglycons to
sugar is 1:2. This indicates that substance B is a
cyanidin bioside. With partial hydrolysis, mono-
glycoside and glucose are first formed, and
aglycone and xylose are then used. Based on the
results of chromatographic, spectral and acid
analyzes, substance C was identified as cyanidin-3-
sambuobioside (ksilosil glucoside).
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Analysis of the sum of anthocyanins showed
that the main mass is cyanidin-3,5-di-glucoside
(59%), cyanidin-3-glucoside content 12.0%,
cyanidin-3-sambubioside 29%.

The study of the quantitative content of
anthocyanins in mature black elderberry fruits
showed that it depends on the condition of growing
plants. The plant collected on open conditions
anthocyanin content is 4.02%, and growing in the
forest is 3.12%.

As a result of two-dimensional chromato-
graphy on paper in systems | and II of the ethel
fraction was observed one, an ethyl acetate fraction
4 substances of a flavonoid nature.

Preparative chromatography on silicagel from
ethel extraction isolated one individual substance.
From the ethyl acetate fraction, 3 substances were
isolated by means of column chromatography on a
polyamide powder Wolem, which were designated
A, B, C, D. After crystallization in methanol and
chromatography on paper in systems I and 1II, a
single spot was obtained, indicating their indivi-
duality. On the basis of the Briant test (Hayes et al.,
1962), the substance from the ethel fraction and
substance A are assigned to aglycons, and subs-
tances B, C to glycosides.

Substance A - yellow needle crystals, readily
dissolved in ethanol, methanol, acetone, weakly in
cther, insoluble in hexane and chloroform, Rf -
0.33; 0.39 (in systems I and VI, respectively). In the
UV spectrum, Am,x nm 258, 300, 370 in ethanol,
+CH3;COONa 273, 375; +CH;COONa+H;BO, -
260, 385; +AICl; 270, 420. Shifts that occur when
ionizing and complexing reagents are added
indicate the presence of free hydroxyl groups at the
positions C3, C5, C7, C3', C4'. Under alkaline
degradation, substance A forms floroglucin and
pyrocatechic acid, which proves the identity with
3,5,7,3',4'-pentahydroxyflufonom (quercetin).

Substance B - yellow powder, UV spectrum
Amax M in methanol: 255, 265, 362; +CH;COONa
258, 270, 379; + CH;COONa+H;BO, - 256, 266,
373; + AlCl; 258, 261, 395. Changes in the addition
of ionizing and complexing reagents indicate the
presence of free hydroxyl groups at positions 5, 7,
3', 4'. The substance in acid hydrolysis forms an
aglycone identical to quercetin, and sugar is D-
glucose. The obtained data allow identifying
substance B as 5,7,3’,4’-tetrahydroxyflavone-3-O-
B-D-glucopyranoside (isoquercitrin).

Substance C - pale yellow crystals, readily
soluble in ethanol, methanol, weakly in acetone,
insoluble in ether. In the UV spectrum, A,,,x nm in
methanol: 258, 300, 356: +CH;COONa 271, 328,
385: +CH;COONa + H;BO, - 263, 378: +AICl;
275, 290, 350. Spectral data indicate the presence
of free OH groups at positions 5, 7, 3', 4'. With
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xylitol hydrolysis, the yield of the aglycon is
46.8%. Spectral and chromatographic data indicate
the identity of this aglycon with quercetin. In the
sugar portion of the hydrolyzate, sugar was found
identical to D-glucose and L-rhamnose. Chro-
matography and spectral data and comparison with
authentic samples indicate the identity of substance
C with routine (quercetin-3-rutinoside).

The content of flavonoids in mature fruits,
depending on the growth of plants, varies from 108-
186 mg% (recalculation to wet weight) and 399.6-
688.2 mg% on a dry basis.

CONCLUSION

The content and qualitative composition of
anthocyanins and flavonoids in mature fruits of
Sambucus nigra L., grown in Azerbaijan, was
studied chromatographically by spectrophotometric
method. It was established that the content of
anthocyanins varies from 3.12 to 4.02%, and
flavonoids from 108 to 186 mg%, depending on the
site of occurrence. The presence of 3 derivatives of
cyanidin - cyanidin-3,5-di-glucoside, cyanidin-3-
glucoside, cyanidin-3-sambubioside was found in
the anthocyanins. The composition of flavonoids
content quercetin and 2 derivatives of quercetin -
quercetin-3-glucoside, quercetin-3-rutinoside.
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Sambucus Nigra L. (Sambucaceae Botsch ex Bork. Ailasi) Novii Meyvalorinin
Antosian va Flavonoidlorinin Keyfiyyat Torkibinin vo Miqgdarlarinin Oyranilmasi

M.B. Ziilfiiqarova, E.N. Novruzov
AMEA Botanika Institutu
Xromato-spektrofotometrik metodla Azorbaycanda biton Sambucus nigra L. ndviiniin yetismis meyvalarinin
antosian va flavonoidleri miqdar1 ve keyfiyyat torkibi tedqiq edilmisdir. Miioyyan edilmisdir ki, yetismis
meyvalorle antosianin miqdart bitdiyi soraitden asili olaraq 3,12-4,02%, flavonoidlor isa 108-188 mq%
arasinda doyisilir. Alinmig antosian cominds 3 sianidin téromesi — sianidin-3-glikozid, sianidin-3,5-
digliikozid va sianidin-3-sambubiozid askar edilmisdir. Flavonoid comindo kversetin vo 2 kversein téromasi

— kversetin-3-gliikozid, kversetin-3-rutinozid miioyyan edilmisdir.

Agar sozlar: Sambucus nigra L., antosianlar, flavonoidlor, xromatoqrafik va spectral analiz
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H3yuenune CoctaBa u Coaep:xkanusi AHTOLHAHOB 1 (D1aBOHONI0B
MnonoB Sambucus Nigra L. (Cem. Sambucaceae Botsch ex Bork.)

M.B. 3yagyraposa, 3. H. Hopy3os
HUnemumym 6omanuxu HAH Azepbaiioxcana

XpomaTo-cneKTpoHOTOMETPUYECKMM  METOJIOM ~ HMCCIICJIOBAHO COJICP)KAHUE W KAYCCTBCHHBIM COCTaB
AHTOIIMAaHOB W (DITABOHOWIOB B 3peNbIX miofax Sambucus nigra L., mpouspacratomeil B AszepOaifkane.
Y CTaHOBIIEHO, UTO COJIep)KaHUE aHTOIMAHOB B 3aBUCHMOCTH OT MECTOTIPOU3pacTaHus u3MeHsercs ot 3,12 o
4,02%, a dmaBonousoB ot 108 mo 186 Mr%. B cocTaBe aHTOIIMAHOB YCTAHOBJICHO HAIMYWE 3-X MMPOU3BOJI-
HBIX IMAHWJIWHA - IUaHWJMH-3,5-1UTITI0KO3WI, [IHaHWINH-3-TIIOKO31/1a, THaHuIuH-3-camOyouno3uia. B
cocTaBe (hIaBOHOMIOB YCTAHOBJICHO HAJIMYHE 2-X MPOU3BOAHBIX KBCPIECTHHA — KBCPLCTHH-3-TIIIOKO3HU] U
KBEpLETUH-3-pYTHHO3HUI.

Knrwuesvie cnosa: Sambucus nigra L., aumoyuanvl, (hragoHoudwvl, xpomamospaguueckuil u cnempaibHblil
ananus
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