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Phenolic compounds of the liquid extract from cleavers
herb (Galium aparine L.)

Aim. To study the qualitative composition and the quantitative content of phenolic compounds of the liquid extract
obtained from cleavers (Galium aparine L.) herb.

Materials and methods. The extract of cleavers herb was obtained by triple extraction of the raw material with
60 % ethanol when heating, followed by the concentration of the combined extracts to the ratio of the raw material : finished
product of 1 : 1. The content of extractives was determined by the gravimetric method. Phenolic compounds were studied
by the methods of high-performance liquid chromatography (HPLC) and UV-spectrophotometry.

Results and discussion. In the chromatographic study of the extract from cleavers herb 11 compounds of phe-
nolic nature were reliably identified, including 5 hydroxycinnamic acids — caffeic, chlorogenic, neochlorogenic, 3,5- and
4,5-dicaffeoylquinic acids; and 6 flavonoids — catechin, quercetin, quercitrin, isoquercitrin, rutin and hyperoside. Rutin
(1.89 mg/ml) and chlorogenic acid (0.78 mg/ml) were predominant compounds. In the spectrophotometric determina-
tion of total content of phenolic compounds it was found that the amount for hydroxycinnamic acids calculated with
reference to chlorogenic acid was 1.9 %, for flavonoids calculated with reference to rutin — 0.25 %, for polyphenolic
compounds calculated with reference to gallic acid — 1.35 %. The dry residue was 24.63 %.

Conclusions. The significant content of extractive substances, flavonoids and hydroxycinnamic acids with pre-
dominance of rutin and chlorogenic acid in the alcohol-water extract from cleavers herb indicate the feasibility of its
further pharmacological study.
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®DeHOosbHI CMOMYKU PiAKOro eKCTPakTy 3 TpaBu NnigMapeHHUKa 4inkoro
(Galium aparine L.)

MeTa po6oTu — JocniaXeHHs AKICHOrO cknagy Ta KinbKiCHOro BMIiCTYy (DEHOMbHUX CMOMYK PigKOro eKCTpakTy,
OAEepKaHoro i3 TpaBu NigMapeHHMKa Yinkoro.

Marepianu Ta meToaun. EKCTpakT TpaBu NigMapeHHVKa Yinkoro OTpYMyBanu LUNSXOM TPUPa3oBOi eKCTPaKLii cu-
poBuHU 60 % eTaHONoM Mpw HarpiBaHHi 3 NOAanbWNM KOHLEHTPYBaHHAM 00’€4HAHNX BUTSPKOK A0 CMiBBIAHOLUEHHS
CMpOBMHA : rOoTOBMI NpogykT 1 : 1. BMICT eKCTpakTMBHUX PEYOBUH BU3HaYanv rpaBiMeTpuyHuM MetogoM. OeHormbHi
CNonykun Jocrigxysani MeToaammn BucokoedeKkTMBHOI pignHHOT xpomatorpadii (BEPX) ta Y®-cnektpodoTomerTpii.

Pe3ynbraTy Ta ix o6roBopeHHs. [Npu xpomaTorpadivHOMy AOCTIMKEHHI EKCTPaKTy TpaBu MiAMapeHHMKa Yinkoro
[OOCTOBIpHO iaeHTudikoBaHo 11 cnonyk heHonNbHOT NPUPOAK, 3 AKX S MiAPOKCUKOPUYHMX KUCMOT — KodoenHa, xropore-
HOBa, HEOXNOPOreHoBa, 3,5- Ta 4,5-ankodeinxiHHi i 6 naBoHOIAIB — KaTeXiH, KBePLETUH, KBEPLUTPUH, i30KBEPLNTPUH,
PYTUH Ta rinepo3uva. JoMiHyoummm cnonykamm € pyTuH (1,89 mr/mn) Ta xnoporeHosa kucnota (0,78 mr/mn). MNpu cnektpodbo-
TOMETPUYHOMY BU3HAYEHHI CyMapHOro BMICTY (DEHOMbHMX CMOMyK BCTAHOBIEHO, LLO CyMa MAPOKCUKOPUYHMX KUCITOT Y
nepepaxyHKy Ha XIToporeHoBy Kucnoty cknagae 1,9 %, conaBoHOIAIB y nepepaxyHKy Ha pyTuH — 0,25 %, nonicpeHonb-
HUX CMOMyK y nepepaxyHKy Ha ranosy kucnoty — 1,35 %. Cyxuii 3anvwiok ctaHoBuTb 24,63 %.

BucHoBKUW. 3Ha4HWIA BMICT y piAKOMY CMMPTO-BOOHOMY €KCTPaKTi 3 TpaBu MigMapeHHMKa Yinkoro eKCTpakTUBHUX
peYoBUH, PNABOHOIAIB i MAPOKCUKOPUYHUX KUCMOT 3 NepeBaXaHHAM PYTUHY i XITIOPOreHOBOI KUCNOTU BKa3ye Ha [0-
LiNbHICTb MOro nogasnbLuoro hapmMakonoriYHOro AOCHIAXKEHHS.

Knrovoei cnoea: nidmapeHHUK 4inkul; ekempakm pidkul; QoeHOrMbHI crionyku

M. J1. lunHkoseHko, T. B. UnbuHa, A. M. Kosanesa, O. B. lNopsyas, E. /. Tonemburosckas,
H. C. Wewmuyyk, A. H. KomuccapeHko

®PeHonbHbIe COeANHEeHUA XXNAKOro 3KCTpPaKTa U3 TpaBbl NOAMapeHHMKa LenKoro
(Galium aparine L.)

Lenb pESOTbI — Nony4YeHne XXNOKOoro 3KCTpakTa 13 TpaBbl NOAMapeHHWKa Lenkoro, ndy4yeHne Ka4eCTtBeHHOro coctaBsa
N KONMMYECTBEHHOTO CoAepKaHNSA (PEHONbHbIX COEAMHEHUIN XXMAKOro AKCTPaKkTa Tpasbl NoAMapeHHUKa LenKoro.
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MaTtepuanbl u meToabl. OKCTPaKT TpaBbl MOAMAPEHHMKA LIEMNKOro Mnoryyanu nyTeM TPOEKpaTHOW SKCTpaKLMm
cbipbs 60 % aTaHONOM NpW HarpeBaHUK ¢ NOCNeayLNM KOHLEHTPUPOBaHMEM OObeANHEHHbIX U3BIIEYEHNI [O COOT-
HOLLEHMS Cbipbe : roToBbIV NponykT 1 : 1. CogepkaHne 3KCTPaKTMBHbIX BELLIECTB ONpeaensnv rpaBuMeTpuyeckum me-
Togom. ®eHonbHble CoOeanHEHNS nccneaoBany MeTogamMm BblCOKOI(AEKTUBHON XUAKOCTHON xpomaTtorpadum (BIXKX)
n Y®-cnektpodotoMeTpun.

PesynbraTthl U ux o6cyxaeHue. MNMpu xpomatorpadmyeckom U3y4eHun aKCTpakTa TpaBbl NOAMapeHHMKa LienKo-
ro AOCTOBEPHO MaeHTUdmumpoBaHbl 11 coegnHeHnn peHonNbHOM NPUPOAbI, U3 KOTOPbIX 5 TMOPOKCUKOPUYHBIX KMCIOT —
xfnoporeHoBasi, kodenHas, HeoxroporeHoBas, 3,5- n 4,5-ankodennxvHHble n 6 pnaBoHOMOOB — PYTUH, rMNepo3na,
KBEPLIETVH, KBEPUUTPUH, N30KBEPLIMTPUH U KaTeEXVH. JOMUHPYHOLMMY COEAMHEHUAMU ABNATCA pyTUH (1,89 Mr/mn)
n xroporeHosas kucrota (0,78 mr/mn). Mpu cnekTpothoTOMETPUYECKOM N3YYEHUV CYMMAaPHOTO COAepKaHns eHorb-
HbIX COEAVHEHWI YCTaHOBIEHO, YTO CyMMa MAPOKCUKOPUYHBIX KUCMOT B NepecyeTe Ha XNIOPOreHOBYH KUCIOTY COCTaB-
ngaet 1,9 %, onaBoHonaoB B nepecyeTe Ha pyTuH — 0,25 %, nonndeHonbHbIX COeaUHEHUI B MepecyeTe Ha rannosyto
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kucnoty — 1,35 %. Bbixoa aKCTpakTMBHbIX BeLecTB cocTaBnsieT 24,63 %.

BbiBoAbl. 3HauMTENBbHOE Ccoaep)XaHMe B XXUOKOM CMMPTO-BOAHOM 3KCTPaKTe U3 TpaBbl MOAMapeHHMKa LIeNKoro
3KCTPAKTUBHBIX BELLECTB, (hrlaBOHONAOB 1 FTMPOKCUKOPUYHBIX KUCITOT, CPEAN KOTOPbIX AOMUHMPYIOT PYTUH 1 XIlopore-
HOBas KMCMOTa, CBMAETENbCTBYET O LienecoobpasHoOCTU ero AanbHenwero hapmMakonormyeckoro n3yyeHust.

Knrodeenie cnoea: lNodMapeHHUK yernkul; akempakm xudKuli; peHOrbHble COeOUHEHUS

Cleavers (Galium aparine L.) herb of Rubiaceae Juss.
family belongs to the cosmopolitan plants distributed in
the temperate zone of Europe, Asia and North America.

Cleavers herb is part of the homeopathic product
Galium-Hel; it is also used in alternative medicine in ma-
ny countries as a diuretic, choleretic drug in the treat-
ment of skin diseases, epilepsy and gout [1].

As a result of numerous foreign studies it has been
found that cleavers herb contains iridoids: asperulosidic
acid and 10-deacetylasperulosidic acid [2], monotropein,
asperuloside, acumine, aucubin; alkaloids: protopine, har-
mine, (+)-vasicinone, (-)-I-hydroxypeganine, (-)-8-hyd-
roxy-2,3-dihydrodesoxypeganine [3]; n-hydroxybenzoic,
chlorogenic, caffeic, n-coumaric acids; flavonoids, anth-
raquinones, cholesterol, campesterol, stigmasterol, sito-
sterol, A-[5]-avenasterol, A-[7]-stigmasterol, A-[7]-ave-
nasterol [4]; polyphenolic compounds [5, 6]; phytoste-
rols [7], saponins [8] and silicic acid. According to our
previous studies sesquiterpenoids, squalene, aromatic
compounds, higher alkanes and their derivatives, fatty
acids, chlorophylls, and carotenoids were identified in
cleavers herb [9].

The aim of our work was to study the content of
phenolic compounds in the liquid extract obtained from
cleavers herb.

Materials and methods

Cleavers herb was collected at the flowering stage in
the Botanical garden of the National University of Phar-
macy (NUPh, Kharkiv, Ukraine) in June, 2017. The her-
barium sample is stored in the Herbarum (No. 53/2017)
at the Department of Pharmacognosy of the NUPh.

To obtain the liquid extract, 100.0 g of the air-dry
crushed of cleavers herb was placed in a flask, 1000 ml
of 60 % ethanol was added and heated with a reflux con-
denser on a boiling water bath for 30 min. After cooling
the content of the flask was filtered, and the volume of
the resulting solution was measured. The procedure was
repeated twice under the same conditions. The filtrates
were combined and concentrated under vacuum in a ro-
tary vacuum evaporator to the ratio of the raw mate-
rial — finished product of 1:1; thus, 100 ml of the liquid
extract was obtained.

The content of extractives in the extract was deter-
mined by the gravimetric method [10]. Determination
of the total content of different groups of phenolic com-
pounds was carried out on an Evolution 60 S UV-Visib-
le spectrophotometer (Thermo scientific): hydroxycin-
namic acids — at A = 327 nm calculated with reference
to chlorogenic acid [11, 12], flavonoids — using the method
of differential spectrophotometry with aluminum chlo-
ride at A =410 nm calculated with reference to rutin [13],
the amount of polyphenolic compounds — at A =270 nm
calculated with reference to gallic acid [14, 15].

The content of phenolic compounds was studied by
the method of high-performance liquid chromatography
(HPLC) on a Shimadzu LC20 Prominence liquid chro-
matograph in the modular system equipped with the 4-chan-
nel pump LC20AD, the column thermostat CTO20A,
the automatic sampler SIL20A, the diode array detec-
tor SPDM20A and ChemStation LC20. The chromato-
graphic conditions were as follows: the Phenomenex
Luna C18(2) chromatographic column with the size of
250 MM x 4.6 mm and the particle size of 5 pm; the column
temperature — 35 °C; the detection wavelength — 330 nm
(for hydroxycinnamic acids, glycosides of flavonoids),
370 nm (for aglycones of flavonoids), 280 nm (for tan-
nins); the flow rate of the mobile phase — 1 ml/min; the
injection volume — 5 pl.

The mobile phase was eluent A — 0.1 % solution of
trifluoroacetic acid in water, eluent B — 0.1 % solution
of trifluoroacetic acid in acetonitrile in a gradient mode
(Tab. 1).

Identification of the components was carried out by
the retention time and compliance of UV spectra with
reference substances [16-18].

The content of substances in the liquid extract was
calculated by the formula:

A4,xC, xP

4, %100

where: 4, — is the peak area of the substance on the
chromatogram of the test solution; 4, — is the peak area
of the substance on the chromatogram of the reference
solution; P — is the activity of the reference standard, %;

X, mg/ml =
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Table 1 Table 2
The chromatographic mode The content of phenolic compounds in the liquid
extract from Galium aparine herb
The time of o o
chromatography (min) Eluent A, % Eluent B, % The BAS group Content, %
0-5 95 5 The amount of hydroxycinnamic acids 1.90
5-35 95 - 75 5525 The amount of flavonoids 0.25
35-40 75 25 The amount of polyphenolic compounds 1.35
40-60 75 5 50 25 550 The content of extractives 24.63
60-65 50— 20 50— 80 As a result of the studies conducted the content of
65-70 20 80 the main groups of BAS of phenolic character in the
70-85 95 5 liquid extract of cleavers herb was determined (Tab. 2).

Using HPLC 11 compounds of phenolic nature were
reliably identified, including 5 hydroxycinnamic acids
and 6 flavonoids, in the extract obtained (Fig., Tab. 3).

In addition to the phenolic compounds reliably iden-
tified the presence of derivatives of chlorogenic acid was
also determined by the characteristic UV spectra.

C,, — is the concentration of substance in the reference
solution, mg/ml.

Results and discussion

The liquid extract obtained is a thick liquid of a
brown-green color with a specific odor.
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Fig. The typical chromatogram of phenolic compounds of the liquid alcohol extract from cleavers herb

Table 3

Phenolic compounds of the liquid alcohol extract from Galium aparine herb

Compound

Retention time,

The content in the

UV-spectrum

min extract, mg/ml
1 2 3 4
Neochlorogenic acid* 14.8-15.0 0.11 o]
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Continuation of Table 3

1 2 3 4
B o
Catechin 19.4 0.13 “ G
Chlorogenic acid 20.0-20.4 0.78
Caffeic acid 21.8-22.0 0.03
Rutin 39.9-31.0 1.89
Hyperoside 31.8-324 0.31
3,5-Dicaffeoylquinic acid * 35.0 0.48
Quercitrin 35.5-35.9 0.02 n: A@
4,5-Dicaffeoylquinic acid * 37.0 0.13
Quercetin 46.6-47.2 0.03 j r . |
Isoquercitrin 54.0 0.002 mA

Note. * — determined and calculated with reference to chlorogenic acid due to the absence of reference standards.

For the first time quercitrin, neochlorogenic acid, detected. It confirms the data of previous researchers of
3,5-dicaffeoylquinic and 4,5-dicaffeoylquinic acids were  the plant raw material of Galium aparine [6].
identified in the raw material of cleavers herb. Therefore, it has been found by HPLC that the domi-
In the chromatographic study of the extract from nant phenolic compounds are rutin and chlorogenic acid
Galium aparine herb apigenin and kaempferol were not  (1.89 and 0.78 mg/ml, respectively). Flavonoids are pre-
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dominantly presented by glycosides of quercetin and
catechin.

CONCLUSIONS

1. The liquid extract from Galium aparine herb with
the content of extractives of 24.63 % has been obtained.

2. Using HPLC in the liquid extract from Galium
aparine herb 5 hydroxycinnamic acids — caffeic acid,
chlorogenic acid, neochlorogenic acid, 3,5- and 4,5-
dicaffeoylquinic acids; 6 flavonoids — catechin, quer-

cetin, quercitrin, isoquercitrin, hyperoside and rutin
have been identified, and their content has been deter-
mined.

3. The content of hydroxycinnamic acids has been
determined by the method of spectrophotometry, it is
1.90 %, for flavonoids — 0.25 %, and the amount of
polyphenolic compounds — 1.35 %.

Conflict of Interests: authors have no conflict of
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