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BUBYEHHS AIKICHOI'O CKJIALY TA
BU3HAYEHHS KLIBKICHOI'O BMICTY
®EHOJIBHUX CIIOJIYK METO/IOM BEPX Y
KBITKAX LEJO3Ii TPEBIHYACTOI

Heiinexa A. C., Kypaseis 1. O.

HanionanbHuii papmaneBTHYHUT
yHiBepcuTeT, M. XapkiB

Beryn

CroropHi y cBiti icHye 0mu3bpko 60 BUIIB poay
Lenozist (Celosia L.), skuii BXOOWTH JO POJHHH
Awmapanrosi (Amaranthaceae L.). Bona 6yina 3aBeseHa y
€pporry 'y cepemmHi XVI cromitra. Ilpuponmanm
CepeNoOBUIIEM 3POCTaHHA IUX POCIHH € TPOIiYHi
perionn Asii, Adpuku ta IliBgennoi Amepuku [1-5].
HasBa KkBiTOK TOXOAUTh Bim Tperpkoro ciosa «kelosy,
IO MEPEeKNIANAEThCS K «IaNalouni, IOJyM'STHHNY, 1
nmoB's3aHo0 3 (hopmoro i 3abapBieHHsM cyusite [6, 7].
Ienosito rpebinuacty (Celosia cristata (L.) Kuntze) y
JESSIKUX JDKepeNax XapaKTepU3yIOTh K MiABH[ IEI03il
cpibiscToi [1, 2], iHimi aBTOpH BHIISIOTH IF0 POCITHHY B
okpemuii Bu [3-5].

Le OaratopiuHa TpaB’sSHHCTAa pOCIHHA i3
COKOBUTHMH NPSIMUMH PEOPHCTUMH CTEONAMHU 3€JICHOTO
a0 Oypo-3eJIeHOr0 KONbopy. JIMCTKY 3eNICHOTO KOJIbOpY
i3 TypOypHHMH BKpaIDIeHHAMH a0o TMOBHICTIO Oypi,
PO3TAIIOBYIOThCS Ha KOPOTKHX depemikax. JlucTkoBa
IUIACTHHKA OBAJIbHO-JIAHLIETHOI a0 JIiHIHHO-JIaHIETHOT
¢dbopMHu i3 3arocTpeHOr0 BepxiBkow. KBiTkH 1piOHI,
cpibusicti, 310paHi y BEpXiBKOBE CYLBITTS BOJIOTh, IO
Haragye WiBHAYMHA TpeOiHb. 3a0apBlieHHS KBITOK
3aJI@KHUTh BIJl COPTY 1 MOXe OyTH BiA KOBTOTO i3
30JIOTHCTUM  BiATIHKOM 170 ©OopmoBoro. Ilmim —
KyJenoniOHa KopoOouka i3 YHCICHHUMH IpiOHHMH,
YOPHUMH, OTUCKyYUMH HaciHuHaMmu [1-5].

VY [iBgenno-CxinHi#t A3ii KBITKH ITi€1 poCcIHHA
BHKOPUCTOBYIOTh K JIIKM BiJ{ TillepTeH3il, AU3EHTEPIl,
KallUTIo, NMPH KOH IOHKTHUBITAX, 3aXBOPIOBAHHIX KPOBI,
IHQEeKIisIX y pOTOBiif TOPOXHUHI, MEHCTPYaIbHUX
0oJIsiX, aMeHOpel, KUIIIKOBUX Ta JIETEHEBUX KPOBOTEYAX.
VY wHapomuiii memurmuai Mekcuku Ta Kutaroo HaciHHs
1eno3ii rpediHYacToi BUKOPHCTOBYIOTh IPH TeMOpOI,
TOJIOBHUX 601X, JIeHKOped, OaKTepiaTbHUX
3aXBOPIOBAHHAX MIKIPH, KaTapakTi, TNEPTOHIi, JIUCTS —
NpU  3aXBOPIOBAHHAX Me4yiHKH. Bennka KUIBKICTH
JOCTIDKeHb CBITYHATh MPO Te, IMO IIeN03ii MaroTh
NpOTHIia0eTHYHY, NPOTU3aNAbHY, AHTHOKCHAAHTHY,
MPOTUMIKPOOHY, (OTOMPOTEKTOPHY, MPOTHIIapeiiHy,
AHTHUTEIBMIHTHY, renaTonpoTeKTOPHY Ta
IMyHOCTHMYJIIOBaJIbHY aKTHBHICTS [2, 8, 9].

XiMiuyHU#E ckian 1eno3ii rpebiHvacToi, 3a
JAaHUMH  JIITEpaTypu, TNPEICTABICHUN CallOHIHAMU,
¢bmaBoHoiTamu, Geranainamu, aminokucioramu [1, 10].
Y TpaBi 1eno3ii rpeGiHYACTOi KHTalWChKi BYEHI
imeHTudiKyBaIN aMIHOKHCIIOTH, (aBoHOIAH
KpHucTacTaiH 1 Tinarnankyaid [11-14]. Jucta pocnuan y
nepioJ; UBITIHHA HAKONMHMYYIOTh TIiKompoTeiHu. I3
CYLBITh 11e71031i TpebinyacToi Oynu BuaiiIeHi

HITPOT€HBMICHI MirMeHTH OeTalliaHiHM Ta
6erakcantunu (uenocianin I Ta nenociauiu I1) [4, 5, 10].
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BimoMo Takok, IO y KBITKax MICTAThCS BYTJICBOJIH,
amiHOKuCIOTH Ta (eHombHI crmonyku. [5, 8, 13]. I3
HaciHHA 1i€i pociauHA OyJ0 BHIUICEHO CAIlOHIHH
KpHCTAaiH, IeT03uH A, 1ieno3uH B, neno3ns C Ta 1eno3nH
D, cemeHosun A, TIHIKONPOTEiHH, [-CHTOCTEPHH Ta
crurmacrtepo [4, 10]. Kpim Toro, HaciHHS mi€i pocIuHA
MICTATDh CHONYKHA (eHonbHoi (5,7-muMeTokcudiaBoH,
koxmiodimin A, kemmdepon Ta KBepuetu) [5] Ta
CTEepOinHOI (cTUrMacTepos, B-CUTOCTEPHH, LIET03UHA A,
B, C, D, kpucratuh, cemeHosun A) mpupoau [11].
[Tpore, XiMIYHMHA CKJIa] KBITOK I[i€i POCIMHH BHBYECHO
HEJIOCTAaTHbO.

BaxnmBoro Tpymolw  CHONYK BTOPUHHOTO
CHHTE3y POCIHH € CHOJNYKH (EHOIBHOI HpPHPOAH.
@®aBoHOIIM Ta  TIAPOKCHKOPWYHI  KHCIOTH  —
HalmommpeHinr (EHONbHI CHONYKH 3 IMIHPOKUM
cnekTpoM nii. BoOHM TOKpamyroTh CTaH CTiHOK
KaIliIApiB, MMO3WUTHBHO BIUIMBAIOTH HAa MOTOPHKY Ta
CEKpeTOpHY (YHKIIIIO IUTYHKOBO-KHIIIKOBOI'O TPAKTY,
MaloTh CIa3MOJIITHYHY, paHO3arooBalbHY,
NpOTU3aNalbHy, TiNOMIIKEMIUYHY, HPOTHUIYXJIUHHY,
OaKTepUIMIHY, aHTHPaIUKaJIbHY, CEYOTIHHY aKTHBHICTb
[15]. ManofocmipkeHi  pocinuHHM, SAKi  3MaBHA
BUKOPHUCTOBYIOTbCS Y TPaJHMLIiHHIA MEAHUIMHI, MOXYTh
CTaTH HOBUM JDKEpeJIoM (HEHONBbHUX CHONyK. [lo Takux
POCIHH MOXHA BITHECTH [IEJI03if0 TpeOiHgIacTy.

MeTta gocJaiaKeHHs

MeToro po0OoTH OyJIO MOCTIIKCHHS SKICHOTO
CKJIaJly Ta BH3HAYEHHS KiJbKICHOI'O BMICTY (DE€HOJIBHUX
CHOJIYK y KBITKaX I1€J103ii rpeOiHYacToi.

Marepiajin Ta MeTOaU

Hns TIPOBEJICHHS EKCIIEPUMEHTY
BHUKOPHUCTOBYBAIIM TOBITPSHO-CYXi, MOAPIOHEHI KBITKH
neno3ii rpedinyacroi. CupoBuHy 3aroToBIsU y 2019-
2021 p. p. y XapkiBCBKiit 00macTi.

JocmipkeHHs! IKICHOTO CKJIaAy Ta BU3HAYCHHS
KUTBKICHOTO BMICTY (PEHONBHHUX CIIONYK MPOBOIMIN
Meroznom BEPX.

Touny naBaxky (6mu3zpko 1,0 T) cHUpOBUHH
nomiiany B kon0y 3i nutidom i qogasanu 10 ma 70 %
eranosry. HarpiBamu Ha KuIUIA4iid BomsHIN OaHi 3i
3BOPOTHIM XOJIOJUIBHUKOM TpoTsiroM 30 xB. BUTSDKKY
0XO0JI0/KYBaJIH, (DIIBTPYBAJIH Ta JJOBOJWIIH 10 TIO3HAYKH
UM K€ PO3YMHHUKOM B MipHiH ko001 Ha 10 Mi. 5 mu
OJleprKaHOT BUTSDKKH ITOMIIIANIH B MipHY KoJOy Ha 10 M
Ta goBouan 10 nosHadyku 70 % eranoaom [16].

XpomarorpadyBaHHs HPOBOIHIIN Ha
pimuaHOMy  xpomartorpadi  Prominence  LC-20
(Shimadzu, Amowis) 3 womonkoro Supelcosil C18

JIOBXKUHOIO 2,5 M, miamerpom 4,6 cM Ta 3epHHCTICTIO 5
MKM, sIkKa OOJlafiHaHa i0JHO-MATPUYHHAM JETEKTOPOM
SPD-M20A. VYmoBu aHamiTH4HOI Xpomarorpadii:
pyxoma ¢aza 0,1 % po3unH TpUTOPOUTBOBOI KHCIOTH
B aIlETOHITPHII, TEMIIEpaTypa TepMocTarta ctanoBmia 40
°C, WBUIKICTh MOTOKY pyxomoi ¢a3u — 1 mun/xB [16].
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Puc. 1. BEPX npodinb ¢peHoabHUX CNIOJIYK KBITOK 1e/103ii rpediHyacTol

Taoauus 1 SxicHuii ckaag Ta KijibKicHUH BMicT GeHOTBbHUX CNOJYK Y KBiTKaX Hes03ii rpediHyacToi

Hassa cionyku Yac yTpuMyBaHHS, XB Bwmict, Mr/kr
n-T'inpokcnbeH30#Ha KUCIIOTa 15,58 12,39 +0,31
Kodeitna kucnora 16,60 45,78 +1,14
Bys3koBa kuciora 17,38 9,38 +£0,23
Pytun 18,78 343,73 +8,59
n-Kymaposa kucioTa 19,08 866,70 + 21,67
depynoBa KUCIIOTa 20,05 31,80 +0,80
BeparpoBa kuciora 20,47 120,99 + 3,02
Po3maprHOBa KHCIIOTA 21,58 20,37+ 0,51
CainuiioBa KHUCJIoTa 23,63 19,75+ 0,49
JIroreonin 23,78 252,40 £ 6,31
Ksepuerun 23,97 56,86 + 1,42
3aranpHUIA BMICT iIeHTH(IKOBAaHUX y KBITKax ¢maBoHOINIB y  KBITKax  meno3ii  rpebiHYacTOl

nenosii rpebiHuactoi (QEHOJIBHMX CIOJIYK CTaHOBHB
1780,15 mr/kr. KinbkicHO y 1ili CHPOBHHI MepeBaXkain
rigpokcukopuyni kuciotu (964,65 Mr/kr), Ha BMIiCT
AKUX Tpunagano moHan 50 % Bix 3aralbHOTO BMICTY
imeHTHdiKoBaHNX (PEHOTBHUX CHONYK y KBITKaX Lei03ii
rpebingactoi. PIaBOHOIMIB Yy AOCHTIIKYBAHOMY 3pa3Ky
MicTmiiocss Maixke y 1,5 pasu menme — 652,99 mr/kr.
JIOMiHYyIOUOIO CIIOJYKOIO Y KBITKax Ienosii
rpe6inyacToi Oyna n-KymapoBa KHCIOTA. i BMicT
cTaHOBUB 866,70 MI/KT, IO CKJIAAANI0 Malke MOJIOBHHY
Bil BMIcTy Yycix ineHtngikoBanux cnonyk. Cepen
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npeBamoBaB pyTuH. lLliei cmomykn HakommuyBajocs
343,73 Mr/Kkr, 1O CTAaHOBHJIO MaiKe TOJOBHUHY Bif
BMICTY ()TaBOHOIAIB y JOCHIUKYBaHIfi CHPOBHHI.
JroTeoniny y KBiTKax 1eno3ii rpe0iHYacTol MicTHIOCS
nmemo MeHme — 252,40 wmr/kr. BeparpoBoi KucioTH
HaKOMTUIyBaIoCs 120,99  wmr/kr. Bwmict n-
rizpokcnbeH30iHo1, KodeitHoi, Oy3KoBOi, (epyoBoi,
PO3MapUHOBOI, CaJIIMIIOBOT KUCIOT Ta KBEPLETHHY HE
nepesuiryBaB 60 MI/KT.

BucHoBkn
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Metogom  BEPX y  kBitkax  menosii
rpebindactoi imeHTn(ikoBano 11 cmomyk ¢eHoTBHOT
Ipupou 3aratbHUM BMicToM 1780,15 Mr/kr, cepen sKux
KUTBKICHO ~JTOMiHYyBaJld TiAPOKCHKOPHYHI KHCIIOTH.
BceraHoBieHO, MmO OOMIHYIOUOIO CIIONYKOK y I
cupoBuHi  Oyma  m-kymapoBa  kucmora.  Cepen
(bmaBoHOI B TIepeBakaB pyTHH (343,73 Mr/kr).

OpnepxaHi pe3yJIbTaTH EKCIIEPUMEHTY OYyAyTh
B3STi 32 OCHOBY IpPU PO3pPOOII JIIKAPCHKHX 3aCO0IB Ha
OCHOBI KBITOK 11€J103ii rpe0iH4acToi.

Study of the qualitative composition and
determination of the quantitative content of phenolic
compounds by the HPLC method in the flowers of
Celosia cristata (L.) Kuntze

Alina Deyneka, Iryna Zhuravel

Introduction. Celosia cristata (L.) Kuntze is one of the
60 representatives of the Amaranthaceae L. family. It
was brought to Europe in the middle of the 16th
century. It is a perennial herbaceous plant with juicy
straight ribbed stems of green or brown-green color.
The leaves are green with purple spots or completely
brown, located on short petioles. The leaf blade is oval-
lanceolate or linear-lanceolate with a pointed tip. The
flowers are small, silvery, collected in the apical
inflorescence of panicles, resembling a cock's comb.
The color of the flowers depends on the variety and can
be from yellow with a golden tint to burgundy. The fruit
is a ball-shaped box with numerous small, black, shiny
seeds. Cockscomb (Celosia cristata (L.) Kuntze) is
grown in Ukraine mainly as an ornamental plant. The
chemical composition of this plant is represented by
saponins, flavonoids, betalains, amino acids, tannins,
and alkaloids. Nitrogen-containing pigments
betacyanins and betaxanthins were isolated from the
inflorescences of Celosia cristata (L.) Kuntze. It is also
known that flowers contain carbohydrates, amino acids
and phenolic compounds. Saponins cristain and
cellosins A, B, C and D, semenoside A, glycoproteins,
B-sitosterol and stigmasterol were isolated from the
seeds of this plant. However, the chemical composition
of the flowers of this plant has not been studied enough.
Pharmacological studies conducted by foreign scientists
have shown that celosia combis is characterized by anti-
inflammatory, immunostimulating, antinociceptive,
antitumor, hepatoprotective, antidiabetic, antioxidant,
wound-healing, antiviral, antimicrobial, anthelmintic
activity. In the folk medicine of Mexico and China, the
seeds of the combed celosia are used for hemorrhoids,
headaches, leucorrhoea, bacterial skin diseases,
cataracts, hypertension, leaves - for liver diseases.
Phenolic compounds are an important group of
compounds of secondary plant synthesis. Flavonoids
and hydroxycinnamic acids are the most common
phenolic compounds with a wide spectrum of action.
They improve the condition of capillary walls, have a
positive effect on the motility and secretory function of
the gastrointestinal tract, have antispasmodic, wound
healing, anti-inflammatory, hypoglycemic, antitumor,
bactericidal, antiradical, diuretic activity. Little-studied
plants that have long been used in traditional medicine
can become a new source of phenolic compounds.
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Among such plants can be attributed to the combed
celosia. The purpose of the work was to study the
qualitative composition and determine the quantitative
content of phenolic compounds by HPLC. Materials
and methods. Air-dried, crushed flowers of Celosia
cristata (L.) Kuntze were used for the experiment. The
raw materials were harvested in 2019-2021 in the
Kharkiv region. The study of the qualitative
composition and determination of the quantitative
content of phenolic compounds was carried out by the
HPLC method. Results and their discussion.
According to the results of the experiment, 11
compounds of phenolic nature were identified in the
flowers of Celosia cristata (L.) Kuntze, in particular 8
phenalic acids, of which 4 belonged to
hydroxycinnamic (caffeic, p-coumaric, ferulic and
rosmarinic) acids, as well as 3 flavonoids (rutin,
luteolin, quercetin). The total content of phenolic
compounds identified in the flowers of Celosia cristata
(L.) Kuntze was 1780.15 mg/kg. Quantitatively, this
raw material was dominated by hydroxycinnamic acids
(964.65 mg/kg), the content of which accounted for
more than 50% of the total content of identified
phenolic compounds in the flowers of Celosia cristata
(L.) Kuntze. Flavonoids in the studied sample contained
almost 1.5 times less - 652.99 mg/kg. The dominant
compound in the flowers of Celosia cristata (L.) Kuntze
was p-coumaric acid. Its content was 866.70 mg/kg,
which was almost half of the content of all identified
compounds. Among the flavonoids in the flowers of
Celosia cristata (L.) Kuntze, rutin prevailed. 343.73
mg/kg of this compound was accumulated, which was
almost half of the content of flavonoids in the studied
raw materials. The amount of luteolin in the flowers of
the combed celosia was somewhat less - 252.40 mg/kg.
Veratric acid accumulated 120.99 mg/kg. The content of
p-hydroxybenzoic, caffeic, lilac, ferulic, rosmarinic,
salicylic acids and quercetin did not exceed 60 mg/kg.
Conclusions. Using the HPLC method, 11 phenolic
compounds with a total content of 1780.15 mg/kg were
identified in the flowers of Celosia cristata (L.) Kuntze,
among which hydroxycinnamic acids dominated
quantitatively. It was established that p-coumaric acid
was the dominant compound in this raw material.
Among flavonoids, rutin prevailed (343.73 mg/kg). The
obtained results of the experiment will be used as a
basis for the development of medicinal products based
on the flowers of the combed celosia.

Key words: Celosia cristata (L.) Kuntze,
Amaranthaceae L., HPLC, phenolic compounds.
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