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Abstract

Aim. To determine the quantitative content of the main groups of biologically active substances (BAS) in batches of Viburnum
opulus fruits using pharmacopeial methods for their subsequent use in the standardization of the plant raw material.
Materials and methods. For the study, 6 batches of air-dried Viburnum opulus fruits crushed to a particle size of 1-2 mm
and harvested in different regions of Ukraine in the mass fruiting phase in October-November 2020 were used. The quanti-
tative determination of polyphenols and tannins was performed using the spectrophotometric method at a wavelength
of 760 nm calculated with reference to pyrogallol and dried substance. The total amount of hydroxycinnamic acids was de-
termined according to the method of the SPhU (State Pharmacopoeia of Ukraine) 2.0 described in the monograph “Kidney
Tea” calculated with reference to rosemary acid. The total amount of organic acids was determined by the titrimetric
method according to the method of the monograph of the SPhU 2.1 “Rose hips™” calculated with reference to malic acid.
Results and discussion. The quantitative content of polyphenols (calculated with reference to pyrogallol and dried substance)
in batches of Viburnum opulus fruits varied by about 1.4 times from 1.74+0.01% to 2.36+0.01 %. According to the results
obtained, the quantitative content of tannins (calculated with reference to pyrogallol and dried substance) in batches of
Viburnum opulus fruits varied by 1.7 times from 0.73+0.01% to 1.23+0.01 %. The quantitative content of the total amount
of hydroxycinnamic acids calculated with reference to rosemary acid in batches of Viburnum opulus fruits ranged by 1.2 times
from 3.96+0.01% to 4.73+0.01 %. The quantitative content of the total amount of organic acids calculated with reference to
malic acid in batches of Viburnum opulus fruits fluctuated more than 1.3 times from 6.80+0.01 % to 9.08 £ 0.01 %.
Conclusions. The quantitative content of the main groups of biologically active substances has been determined in 6 batches
of Viburnum opulus fruits harvested in different regions of Ukraine using pharmacopoeial methods: polyphenols (varied by
1.4 times), tannins (varied by 1.7 times), the total amount of hydroxycinnamic (varied by 1.2 times), and the total amount
of organic acids (varied by 1.3 times) calculated with reference to dried substance. The content of the groups of biologically
active substances in batches of Viburnum opulus fruits slightly correlates with the place of the raw material harvesting. Thus, the
selected methods of the SPhU 2.0 are quite suitable for determining the quantitative content of polyphenols, tannins and
of the total amount of hydroxycinnamic and organic acids in batches of Viburnum opulus fruits; they can be used in further
studies to standardize the raw material.
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1 HauioHanbHuli hapmauyesmuyHuli yHisepcumem MiHicmepcmea oxopoHu 300po8’si YkpaiHu,

syn. MywkKiHcoKa, 53, m. Xapkis, 61002, YKpaiHa
2 HixcuHcbKuli depycasHuli yHisepcumem imeHi Mukonu lo2ons, syn. lpagceka, 2, m. HixcuH, 16600, YkpaiHa
BM3HauYeHHA KiNIbKiCHOro BMicTy 0CHOBaHMX rpyn 6i0n0riYHO aKTUBHUX PEYOBMUH Yy cepiax naoais
Ka/IMHU 3BUYaAHOI
AHoOTauiA

Merta. BU3HAUUTH KiNbKICHMIA BMICT OCHOBHUX rpyn 6ioN0oriYHO aKTUBHMX peyoBuH (BAP) y cepisfix naoaiB KasMHW 3BUYAHOI
3 BUKOPUCTaHHAM dapmaKoneliHUX MeTOAMK A8 NOAA/NbLIONO iX 3aCTOCYBaHHA Y CTaHAAPTU3aLiT CUPOBUHW.

Martepianu Ta metoau. Ansa focnigxeHHA BUKOPUCTOBYBAAWN 6 cepili NOBITPAHO CyXMX NOAPIGHEHNX A0 PO3MIPY YAaCTUHOK
1-2 mm nnoais KasIMHKU 3BMYAIHOI, 3arOTOB/IEHMX Y Pi3HUX perioHax YKpaiHu y ¢dasi MacoBOro N1040HOCIHHA B KOBTHI-IMCTONAAI

ISSN 2308-8303 (Print) / 2518-1548 (Online)



KypHan opeaHiyHOI ma papmayesmuyHoi ximii 2022, 20 (1)

2020 poky. KinbkicHe BU3Ha4YeHHA nonideHoNiB i TaHIHIB NPOBOAMAN 33 AONOMOrol CNEKTPOPOTOMETPUYHOTO METOAY 33
DOBXMHM XBUAT 760 HM Yy nepepaxyHKy Ha Niporanon i Cyxy pe4oBmHY, CyMM MNAPOKCUKOPUYHUX KUCIOT — 32 METOAMKOK MO-
Horpadii epxaBHoi papmaronei YkpaiHu 2.0 « HupKosuii 4aitV» y nepepaxyHKy Ha pO3mMapUHOBY KMCAOTY, CYMM OpraHiyHmX
KMCNOT NPOBOAUAN TUTPUMETPUYHUM METOLOM 33 METOAMKO MoHorpadii «LnnwuHu naogn» depskasHoi Gpapmakonei
YKpaiHu 2.1 y nepepaxyHKy Ha Abay4YHy KMCNOTY.

Pe3ynbTtaTtu Ta ix o6roBopeHHA. KinbkicHUIA BMICT nonidpeHonis (y nepepaxyHKy Ha Niporasion Ta Cyxy pe4oBUHY) y cepiax
NA0AIB KaNMHM 3BUYANHOI BapitoBaB malixke B 1,4 pasa — Big 1,74+0,01% 0o 2,36+0,01 %. KinbKicHWiA BMICT TaHiHiB (y ne-
pepaxyHKy Ha niporanon Ta Cyxy pe4oBMHY) y cepiax NaoAis KaauHu 3BMYainHoil BapitoBaB B 1,7 pasa — Big 0,73+0,01% no
1,23+0,01 %. KinbKicHWI BMICT CymMmK TiAPOKCUKOPUYHUX KUCNOT Y NepepaxyHKy Ha pOo3MapUHOBY KUC/IOTY B Cepiax naojis
Ka/NMHKM 3BMYaliHOI KoameascA B 1,2 pasa — Big, 3,96+ 0,01% g0 4,73+0,01 %. KinbKicHUIA BMiCT CyMKW OpraHiYHUX KUCNOT
y NepepaxyHKy Ha Abay4yHy KMCNOTY B CEPiAX NNOAIB KaNMHM 3BMYAMHOT KonMBaBcA B binblue Hix 1,3 pasa —Big 6,80+0,01%
00 9,08+0,01 %.

BUCHOBKM. Y 6 cepiax Nnoais KaMHM 3BUYaNHOI, 3aroTOBIEHUX Y Pi3HUX perioHax YKpaiHu, 3 BUKOPUCTaHHAM dpapmaKkoneii-
HUX METOAMK BU3HAUYEHO KiNbKiCHUI BMIiCT oCHOBHMX rpyn BAP: nonipeHonis (Konueasca B 1,4 pasa), TaHiHiB (KonnBasca
B 1,7 pasa), Ccymu rigpoOKCMKOPUUYHUX KUCNOT (KonnBascs B 1,2 pasa) Ta Cymu opraHiuyHuX KUcnoT (Konmsascs B 1,3 pasa) y ne-
pepaxyHKy Ha cyxy cMpoBuHY. KinbKicHUi BmicT rpyn BAP y cepifix nnoaiB KaiMHW 3BMYaHOT HE3HAYHO KOPEJTHOE 3 MiCLLeM
3aroTieni cnposmHU. OTXKe, obpaHi meTogmku Y 2.0 uinkom npuaaTHi ANA BU3HAUYEHHA KiZIbKICHOro BMICTy nonipeHonis,
TaHIHIB Ta CyMM TiAPOKCUKOPUYHUX | OpPraHiYHMUX KMUCNOT Y Cepisix NAOAIB Ka/JMHW 3BMYAMHOI, L0 MOXKe BYTU BUKOPUCTAHO
B noganblimnx poboTax 3i ctaHAapTU3aLii CUPOBUHN.

Knrouvoei cnoea: KannHa 3BnYaiiHa; Naoan; NoNipeHoNn; TaHiHK; TiAPOKCUKOPUYHI KUCNOTU; OpraHiuyHi KUCNOTHU; KiNbKiCHUI
BMICT
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B Introduction

So far, we have not found information about
the drugs obtained from the fruits of Viburnum
opulus and available at the pharmaceutical mar-
ket of Ukraine.

As literature data evidence, Viburnum fruits
are diversely used in ornamental horticulture,
food industry and folk medicine. As of October 21,
2021, the State Register of Plant Varieties Suit-
able for Distribution in Ukraine includes 9 va-
rieties of Viburnum (Rubinova, Ukrainochka, Be-
rehynia, Nasoloda, Bagryan, Ulyana, Anya, Kora-
lova, Velykoplidna) [1]. Today, the food industry
produces syrups from this type of the raw mate-
rial [2], there is information about the freezing
of semi-finished products from Viburnum fruits
[3], and the use of Viburnum fruit pomace after
juices and wines producing in the bakery indus-
try [4]. Additionally, in folk medicine, Viburnum
juice has been applied to treatment of tumors,
ulcer and used for cosmetic purposes; decoction
of the seeds has been shown to possess astrin-
gent properties and used to cure dyspepsia [5].

Recent studies have revealed bactericidal pro-
perties of Viburnum fruits, as well as their pro-
nounced inhibitory activity against Trichomonas
and Giardia. It is also known that the extract
from this type of the raw material has a cardio-
tonic effect similar to digitalis, and there is evi-
dence of the prospects of this raw material in pre-
vention and treatment of obesity-related disor-
ders [6].

The high potential of the Viburnum raw ma-
terial is proven by the geography of its studies,
which is represented by Europe, Asia, United Sta-
tes and Turkey [7-9]. According to them, the fruits
of Viburnum can be used in medicine with several
purposes. Thus, fruit extracts have shown posi-
tive results in vivo studies for treating diseases
of the endocrine, cardiovascular and genitouri-
nary systems. In particular, such effects as nor-
malization of glucose and fatty acid absorption
[7], the vasorelaxant activity [10], reduction of
the endometriosis activity [11] and reduction of
the reproductive organ damage by chemicals [12]
have been identified. Viburnum fruit extracts have
also shown a significant antioxidant activity [13],
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which is important for maintaining normal func-
tioning of the human body.

Viburnum opulus is widespread in Ukraine
[14]. With this, only in the Ivano-Frankivsk re-
gion up to 7 tons of fruits are harvested annual-
ly for the production of Viburnum fruit powder
and tea, and with increasing areas occupied by
Viburnum, annual harvest of up to 100 tons of
fruits is possible [15].

The State Pharmacopoeia of Ukraine (SPhU)
2.0 includes the monograph “Viburnum bark” [16].
The pharmacopoeial article “Viburnum fruits” was
published in the State Pharmacopoeia of the USSR
(11* edition), in which the parameters of stan-
dardization were the loss on drying (not more
than 15%), total ash (not more than 10%); im-
purities: crude fruits (not more than 4%), fruits
blackened, burnt, affected by pests (not more than
1.5%), other parts of Viburnum (peduncles, in-
cluding those separated during the analysis, twigs,
seeds, leaves) (not more than 2.5%), organic im-
purities (not more than 1.0%), mineral impuri-
ties (not more than 0.5%). However, the article
did not describe a method for determining the
quantitative content of biologically active sub-
stances in fruits [17]. Recently, the monograph
“Viburnum fruits” has been included in the
SPhU 2.4 [18]. The article controls the following
parameters: the loss on drying — not more than
15.0%, impurities (crude fruits — not more than
4.0%, colored fruits — not more than 1.5%, other
Viburnum particles (peduncles, in particular se-
parated during the analysis , twigs, seeds, leaves —
not more than 2.5%), organic particles — not more
than 1.0%, mineral particles — not more than 0.5%,
the quantitative content of procyanidins — calcu-
lated with reference to cyanidin hydrochloride —
not less than 0.2%, the quantitative content of
organic acids calculated with reference to citric
acid — not less than 7.0%.

The growing popularity of Viburnum fruits
has been confirmed by a large number of scien-
tific papers, such as reviews [5, 19], coverage of
morphological diversity [20, 21], chemical com-
position [22, 23], and other aspects of the raw
material application [24]. Thus, Viburnum fruits
are a promising type of the plant raw material;
therefore, it makes sense to study them in depth
to determine the quantitative content of the main
groups of biologically active substances. The aim
of the work was to determine the content of the
main groups of biologically active substances (BAS)
in batches of Viburnum opulus fruits using phar-
macopeial methods to select the optimal ones

with their subsequent use in the standardization
of the plant raw material.

B Materials and methods

For the study, 6 batches of Viburnum opulus
fruits harvested from single specimens of wild
plants, were used. Places and terms of harvest-
ing are given in Table 1.

Air-dried Viburnum opulus fruits crushed to
a particle size of 1-2 mm were used for the study
(bringing to a loose state was carried out by dry-
ing in a Gorenje FDK24DW fruit and vegetable
dryer at a temperature of 40-50°C for 120 min).

The quantitative determination of polyphe-
nols and tannins was performed using the spec-
trophotometric method at a wavelength of 760 nm
in accordance with the requirements of the Sup-
plement of the SPhU 1.2 (2.8.14) [25]. The quan-
titative content of each group of compounds was
calculated with reference to pyrogallol and dried
substance.

The quantitative determination of the total
amount of hydroxycinnamic acids was performed
according to the spectrophotometric method given
in the monograph of the SPhU 2.2 “Orthosyphon
stamen (kidney tea) leaves™” [26] at a wavelength
of 505 nm and calculated with reference to rose-
mary acid.

The quantitative determination of the total
amount of organic acids was performed by the
titrimetric method according to the monograph
“Rose hips»” provided by the SPhU 2.1 [16] and
calculated with reference to malic acid using 0.1 M
solution of sodium hydroxide as a titrant and phe-
nolphthalein as an indicator.

B Results and discussion

The quantitative content of polyphenols, tan-
nins, the total amount of hydroxycinnamic acids
and organic acids in 6 batches of Viburnum opulus
fruits was determined during the experiment. The re-
sults of the quantification are shown in Table 2.

Table 1. Places and terms of harvesting of Viburnum opulus fruits

Batch number. Harvesting place Harvesting

of the raw material term
1 Kirovograd region 26.09.2020
2 Lviv region 1.10.2020
3 Luhansk region 26.09.2020
4 Kharkiv region 3.10.2020
5 Ivano-Frankivsk region |27.10.2020
6 Zaporizhia region 20.09.2020
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Table 2. The quantitative determination of the main groups of biologically active substances in batches of Viburnum opulus fruits

calculated with reference to dried substance (n = 5)

Batch number Quantitative content, %
of the raw olvphenols tannins total amount of total amount
material polyp hydroxycinnamic acids of organic acids
1 1.88+£0.02 0.97+0.01 4.46+0.05 8.42+0.05
2 1.81+£0.01 0.92+0.01 4.73+0.04 8.28+0.04
3 1.74+0.02 0.73+0.01 3.96+0.02 6.80+£0.03
4 2.24+0.02 1.26+0.02 4.17+0.04 8.88+0.04
5 2.36+0.02 1.23+0.01 4.34+0.03 9.08+0.05
6 1.87+0.01 0.94+0.01 4.18+0.02 7.98+0.04
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Figure 1. UV spectra of Viburnum opulus fruit extracts of batch 1 (A), batch 2 (B), batch 3 (C) and the standard solution

of pyrogallol (D) (quantification of polyphenols)

Typical absorption spectra in the UV region of
Viburnum opulus fruit extracts and the standard
solution of pyrogallol with the corresponding rea-
gent are shown in Figure 1. UV absorption spec-
tra of extracts of some Viburnum opulus fruit
batches treated with the corresponding reagent
according to the method of determining the total
amount of hydroxycinnamic acids [26] is shown
in Figure 2.

From the data of Table 2 it follows that the
quantitative content of polyphenols (calculated
with reference to pyrogallol and dried substance)
in batches of Viburnum opulus fruits varied al-
most by 1.4 times from 1.74+0.01% (batch 3) to
2.36+0.01% (batch 5).

According to the results obtained, the quan-
titative content of tannins (calculated with re-
ference to pyrogallol and dried substance) in
batches of Viburnum opulus fruits varied by
1.7 times (from 0.73+0.01% in the raw material

of batch 3 to 1.23+0.01% in the raw material of
batch 5).

The quantitative content of the total amount
of hydroxycinnamic acids calculated with refe-
rence to rosemary acid in batches of Viburnum op-
ulus fruits varied by 1.2 times: from 3.96+0.01%
(batch 3) to 4.73+0.01% (batch 2).

The quantitative content of the total amount
of organic acids calculated with reference to malic
acid in batches of Viburnum opulus fruits varied
by more than 1.3 times: from 6.80+0.01% (batch
3) to 9.08+0.01% (batch 5).

During the experiment it was found that the
difference between the quantitative content of each
of the groups of biologically active substances in
batches of Viburnum opulus fruits is insignifi-
cant. The methods of the SPhU 2.0 selected for
our research are quite suitable for determining
the quantitative content of polyphenols, tannins
and the total amount of hydroxycinnamic and
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Figure 2. UV spectra of Viburnum opulus fruit extracts of batch 1 (A), 2 (B) and 6 (C) (quantification of the total amount

of hydroxycinnamic acids)

organic acids in batches of Viburnum opulus
fruits, They can be used in further studies of the
raw material.

B Conclusions

The quantitative content of the main groups
of biologically active substances has been deter-
mined in 6 batches of Viburnum opulus fruits
harvested in different regions of Ukraine using
pharmacopoeial methods: polyphenols (varied
by 1.4 times), tannins (varied by 1.7 times), the
total amount of hydroxycinnamic (varied by
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