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Determination of the quantitative content of procyanidins

in hawthorn fruits

Aim. To determine the quantitative content of procyanidins in hawthorn fruits.

Results and discussion. It was found that the quantitative content of procianidins in Crataegus succulentha
Sarg. fruits was 1.45 % £ 0.02; C. prunifolia Sarg. — 1.24 % % 0.05; C. pseudokyrtostila Klok. — 1.15 % + 0.03;
C. leiomonogyna Klok. — 1.28 % + 0.04; C. arnoldii Sarg. — 1.38 %+ 0.02; C. submollis Sarg. — 1.37 % + 0.03;

C. mollis Sarg. 1.48 % + 0.01.

Experimental part. The content of procyanidins was determined by the spectrophotometric method calculated
with the reference to cyanidin chloride. The optical density of the test solution was measured at a wavelength of
545 nm. The study was performed on a Thermo Fisher Scientific model EVOVUTION 60S spectrophotometer.

Conclusions. Procyanidins of fruits of 7 nonofficinal species of the genus Crataegus L. have been studied.
It has been determined that all samples under research meet the requirements of the SPhU and EuPh by the indicator

“Assay for procyanidins”, which should be at least 1 %.
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H. B. Cupgopa, A. M. KoBanboBa, I. A. [laHunoBa
BusHauyeHHA KinbKicHOro BMiCTy npouiaHiguHiB nnoais rnogy

MeTa. BcTaHOBMNEHHS KinbKiICHOrO BMICTY NpoLuiaHianHIiB nnogis rnoay.
PesynkraTy Ta ix o6roBopeHHs. BcTaHOBMEHO, WO KiNbKICHWI BMICT npouiaHiguHiB y nnogax Crataegus

succulentha Sarg. cknaB 1,45 % + 0,02; C. prunifolia Sarg. — 1,24 % + 0,05; C. pseudokyrtostila Klok. — 1,15 % + 0,03;
C. leiomonogyna Klok. — 1,28 % * 0,04; C. arnoldii Sarg. — 1,38 % + 0,02; C. submollis Sarg. — 1,37 % % 0,03;
C. mollis Sarg. 1,48 % + 0,01.

EkcnepumeHTanbHa YacTuMHa. BMicT npouiaHignHiB y cMpoBUHI BU3Ha4anu cnekTpooToMeTpUYHUM METO-
[OM Yy nepepaxyHKy Ha UiaHiguHy xnopug. OnTuyHy ryCtMHy BUNpoboByBaHOIO pO34nHYy BUMIPHOBANu Npu LOBXUHI
xBuni 545 Hm. JocnigxeHHa npoBoaunu Ha cnektpodotomeTpi Thermo Fisher Scientific model EVOVUTION 60S.

BucHoBkun. [locnigpxeHi npouiaHianHn nnoAis 7 HeodiuinHux Buais poay Crataegus L. BctaHoBneHo, LWo
yCi oocnimkeHi 3pasku BignosigatoTb Bumoram AdPY 1a EuPh 3a nokasHukom «KinbkicHe BU3HAYeHHsI npouiaHi-

OVHIBY», SIKMA NOBUHEH OyTN He MeHLwwe 1 %.
Knrouoei cnoea: rig; nnoam; npouianigmnHm

H. B. Cugopa, A. M. KoBaneBa, U. A. laHnnoBa

OnpepeneHne KONMMYeCTBEHHOrO coaepXXaHMA NPOLUUAHUANHOB NNOAOB GOSAPbLILHMKA

Llenb. YcTaHOBMNEHME KONMYECTBEHHOIO COAEpPKaHNs NPOLMaHUAMHOB Mo40B 60sipbILLHYMKA.

PesynbraTthbl U X 06CyXaeHue. YCTaHOBMEHO, YTO KONMYECTBEHHOE COAEpKaHWe NpoLMaHuaMHOB B Miodax
Crataegus succulentha Sarg. coctaBuno 1,45 % * 0,02; C. prunifolia Sarg. — 1,24 % * 0,05; C. pseudokyrtostila
Klok. — 1,15 % * 0,03; C. leiomonogyna Klok. — 1,28 % + 0,04; C. arnoldii Sarg. — 1,38 %z 0,02; C. submollis

Sarg. — 1,37 % + 0,03; C. mollis Sarg. 1,48 % + 0,01.

AkcnepuMeHTanbHas YacTb. CogepkaHve NPOLMaHUANHOB B Cbipbe Onpeaensinn cnekTpodoTOMETPUYECKM
METOAOM B nepecyeTe Ha unaHvauHa xnopua. OnTUYeckyro NAOTHOCTb U3MEPSNN MpU ONMHE BOSHbI 545 HM.
MceneposaHma nposoaunu Ha cnektpodotometpe Thermo Fisher Scientific model EVOVUTION 60S.

BbiBoabI. VccnenoBaHbl NpoumaHnanHbl Mnofos 7 HeoduumHanbHbIX BUAoB poda Crataegus L. YcTaHOBMEHO,
4YTO BCe UccnenoBaHHble 00pa3ubl oTBevatoT TpeboBaHuam FOY n EuPh no nokasarento «KonunuectBeHHoe
onpeaerneHne NpouraHNauHOBY, KOTOPbIN AOMKeH bbiTb He MeHbLue 1 Y%.

Knroveenle cnoea: 60apbIIHVK; NA0AbI; MPOLNAHUANHBI

As a result of the phytochemical studies conduc-
ted it has been found that hawthorns fruits contain
a wide range of phenolic compounds, namely flavo-
noids, anthocyanins, hydroxycinnamic acids, tannins
[1, 2, 3, 4]. The State Pharmacopoeia of Ukraine (SPhU)
and the European Pharmacopoeia (EuPh) recommend
standardization of the medicinal plant raw material
(MPRM) “Crataegi fructus” by the content of procya-
nidins [5].

Procyanedins are biologically active compounds;
they belong to the class of flavonoids and are poly-
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mers that include the catechin chains by their chemi-
cal structure (Scheme 1).

[t is known that procyanidins have the antioxi-
dant, antihypertensive, antibacterial, anti-inflamma-
tory properties and inhibit lipid peroxidation [6, 7, 8].

In order to standardize the fruits of nonofficinal
hawthorn species we believe that the scientific inte-
rest is to determine the content of procyanidins in
this raw material.

The aim of the work is to determine the quanti-
tative content of procyanidins in hawthorn fruits.
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Scheme 1. The chemical structure of procyanidins

Materials and methods

The objects of our study were fruits of C. succu-
lentha Sarg., C. prunifolia Sarg., C. pseudokyrtostilla
Klok., C. leiomonogyna Klok., C. arnoldii Sarg., C. sub-
mollis Sarg., C. mollis Sarg. All samples of the raw ma-
terial were collected on the territory of Ukraine.

Determination of procyanidins in hawthorn fruits

To 2.5 g of the powdered raw material add 30 ml
of ethanol R (70 % V/V), heat under a reflux conden-
ser for 30 min and filter. Wash the residue with 10.0 ml
of ethanol R (70 % V/V). Add 15.0 ml of hydrochloric
acid R1 and 10.0 ml of water R to the filtrate. Heat un-
der a reflux condenser for 80 min. Allow to coo], fil-
ter and wash the residue with ethanol R (70 % V/V)
until the filtrate is colorless. Dilute the filtrate to
250.0 ml with ethanol R (70 % V/V) [9]. Evaporate
50.0 ml of this solution in a round-bottomed flask to
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Scheme 2. The mechanism of acid cleavage of procyanidin
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Fig. 1. The absorption spectrum of procyanidins
of C. pseudokyrtostilla fruits

approximately 3 ml and transfer to a separating funnel.
Rinse the round-bottomed flask sequentially with 10 ml
and 5 ml of water R and transfer to the separating
funnel. Shake the combined solution with 3 quanti-
ties of butanol R, each of 15 ml. Combine the organic
layers and dilute to 100.0 ml with butanol R. Mea-
sure the absorbance of the solution at 545 nm [10].

When adding hydrochloric acid R to the filtrate acid
cleavage of procyanidins occurs (Scheme 2).

As can be seen from Scheme 2, as a result of the re-
action cyanidin and catechol are formed.

Results and discussion

The content of procyanidins (%) calculated with
the reference to cyanidin chloride was determined
using the following expression:

x = Ax500
75xm
where: A - is the absorbance of the test solution at
545 nm; m - is the sample weight of the raw mate-
rial studied, g.

For determination the specific absorbance of cya-
nidin chloride equaled 75 was used.

The absorption spectra of procyanidins of haw-
thorn fruits are shown in Fig. 1-7. The results of de-
termination of the quantitative content of procyani-
dins are given in Table.

As can be seen from Table, the quantitative con-
tent of procyanidins in the MPRM studied (%) ranges
from 1.15 + 0.03 to 1.48 + 0.01. The highest content
is determined for C. mollis Sarg fruits.
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Fig. 2. The absorption spectrum of procyanidins
of C. succulentha fruits
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Fig. 3. The absorption spectrum of procyanidins
of C. prunifolia fruits
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Fig. 4. The absorption spectrum of procyanidins
of C. leiomonogyna fruits
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Fig. 5. The absorption spectrum of procyanidins
of C. arnoldii fruits

Conclusions

For the first time procyanidins of fruits C. succu-
lentha Sarg., C. prunifolia Sarg., C. pseudokyrtostilla
Klok., C. leiomonogyna Klok., C. arnoldii Sarg., C. sub-
mollis Sarg. and C. mollis Sarg. have been identified.
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Fig. 6. The absorption spectrum of procyanidins
of C. submollis fruits
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Fig. 7. The absorption spectrum of procyanidins
of C. mollis fruits
Table
The content of prjcyanidins in hawthorn fruits
The raw material Content, X + AX (%)
C. succulentha Sarg. fruits 1.45+0.02
C. prunifolia Sarg. fruits 1.24+0.05
C. pseudokyrtostilla Klok. fruits 1.15+£0.03
C. leiomonogyna Klok. fruits 1.28 £0.04
C. arnoldii Sarg. fruits 1.38 +0.02
C. submollis Sarg. fruits 1.37+0.03
C. mollis Sarg. fruits 1.48 +0.01

By the procyanidin content all test samples corres-
pond to the requirements of the SPhU and EuPh, ac-
cording to which this indicator for hawthorn fruits
should be at least 1 %.
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