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BUBYEHHS AMIHOKNCJIOTHOTI'O CKIIAQY
CHUPOBHHMU JIXHICY KOPOHYATOI'O
(LYCHNIS CORONARIA (L.) MURRAY EX DESR.)

Hoaimyk FO. M., bBypna H. €.

HanionansHnii papManeBTHYHNN yHiBepcuTeT
Ykpainu

Beryn. Jlixuic koponwatuii (Lychnis coronaria (L.)
Murray ex Desr.) — 6araTopiuHa TpaB’ sHHCTA

pociuHa pomuuu  I'Bo3mukoBi  (Caryophyllaceae).
PocnvHa KynbTHBYETBCSI B 0OaraTbox KpaiHax CBITY,
30KpeMa B YKpaiHi, 1K gekopaTtuBHa [1].

Pi3Hi  yacTMHM  JIXHICY  KOPOHYaTOro
BUKOPHCTOBYIOTBCSL Yy TPAJAWIIHHIN MeauIuHI KpaiH
CBITY IUI1 JKyBaHHS TIPOKa3W, mdiapei, TeMoporo,
3aXBOPIOBaHb JIETEHIB Ta medinku. KpiM Toro, cupoBruHa
BOJIOJIi€ TIPOTH3aMaIHHOIO aKTHUBHICTIO [1].

Ha crporomni miXHIC KOpPOHYAaTHH BHBYAIOTH
HAyKOBIll Oaratbox KpaiH. Hampukman, HOBITHI
JNOCITIDKCHHS, TPOBEeNeHI IHMIMCEKIMH BYCHHMHU,
IoKa3anu MIPOTHACTMATUYHUN epekr  JixHicy
KOPOHYAaTOro 4Yepe3 3HWKEHHS TileppeakTUBHOCTI
OpOHXIB, a TAKOX KIITHHHHX 1 MOJICKYJIIPHUX MapKepiB
3anajieHHs JUXaJbHUX HUIIXIB Ta iIMyHIiTeTY [2].

Kpim  Toro, PYMYHCHKHMU BYCHUMHU
3alpONIOHOBAHO  Ta  JOCH/DKEHO  KOMIUIEKCHUH
pocIMHHUH 3acid, 10 CcKIamy SKOTO BXOIWB JIXHIC
KopoHYaTHH. 7151 IbOTO 32C00Y BCTAHOBJICHO BUPAXEHY
AHTUMIKPOOHY Ta aHTHOKCHJIAHTHY aKTHBHOCTI [3].

[HAiiicbKUMH BYEHUMH AJIS1 BOTHOTO €KCTPAKTY

i3 TpaBM IiXHICYy KOPOHYATOTO  BCTAaHOBIJICHO
AHTUTeNAaTOTOKCHYHY [ito [4].
CrocoBHO  (papMakojOriyHOi  aKTUBHOCTI

AMIHOKHMCJIOT, TO KHTAWChKI BUCHI TIPOBEITH JOCIIIKSHHS
LI0/I0 BUBYEHHS HOBUX CIIOJIYK, sIKi OyJid oJepikaHi
LUULSIXOM ~ TMO€JAHAHHS  NPHUPOJAHUX  CHOIYK 13
aAMIHOKHCJIOTaMM, 30KpeMa BaJiHOM Ta MPOJIHOM.
BcraHoBieHO, IO OTpUMaHI MOXiMHI CIPHSIN BHIIIHA
mBHAKOCTI Tpormidepanii B wmituHax HepG2, Hik
TIPUPOJIHI CTIONYKHU 10 AepuBaTu3amii. Lle cimumio npo

Te, IO I TOXigHI BOJOMIIOTH IOKPANICHOO
rernaTopOTEKTOPHOIO 3/1aTHICTIO [5].
IHo  JOCHiMKEHHS, MPOBEACHI BUYCHUMU

BenukoOpuTaHii, MOKa3agd IiKaBi pPe3yJabTaTH II0JI0
BIUIMBY aMiHOKHCIOT Ha NpOQUIAKTHKY Ta JIKyBaHHS
OponxiambHOi  actMu.  OCKUIBKM  aMIiHOKHCIIOTH
COpPUSIOTh  PI3HOMAHITHIH ~ AHTHOKCHUIAHTHIA  Ta
IMYHOJIOTIYHI [JiSUIBHOCTI, 10 Ma€ BIJAHOUIGHHS 0
MaTOTeHe3y  acTMH, HAayKOBII MNpPUIYCTWIH, IO
BIZIMIHHOCTI B aMiHOKHCJIOTaX MOKYTh OyTH 3aJy4eHi /10
erioorii ~ actMu. Y WJICYMKY  HpPOBEICHHX
eKCIIEPUMEHTIB BCTAHOBJIEHO, 1[0 BUCOKI PiBHI IUCTHHY,
BBE/ICHI y IUIa3My, HE MalOTh 3aXHCHOTO e(deKkTy Ha
PH3HK PO3BUTKY OpOHXIaJIbHOT acTMH, ajie JUIsl TIIIHHY
I KOpENsilisl MPOCTeXKYEThCS, TOMY MOTpedye
MOTaTIBIIIOTO BUBYEHHS [6].

HaBenena Bumie iHdopMariisi 1ae MOXJIHMBICTH
NPUIYCTUTH, L0 aMIHOKUCIOTH OIOCEPEIKOBAHO
MOXYTh BIUIMBATH Ha TPoAB  (apMaKoJIOrigHOl
AaKTUBHOCTI CHPOBHHH JIiXHICY KOPOHYATOTO. [[11 1poro
panioHaIbHUM € MIPOBEJICHHS BUBUCHHS

DOI: 10.5281/zenodo.7070994

38

aMIHOKHCJIOTHOTO CKJIaAy CHUPOBHHHU JIOCIIHKYBaHOT
POCITUHMU, IO i CTAJIO METOIO I[i€i poOOTH.

Marepiaan Ta METO/IH. Js BHUBYCHHS
BUKOPHCTOBYBAIM JIMCTS, KBITKM Ta cre0na JiXHiCy
Koponyatoro. CupoBuHa Oylia 3aroToBiIeHa y Tepioa
uBiTiHHA y 2020-2021 pp. y XapKiBchKiii obnacTi.

AMIHOKHCIIOTH BU3HAYAIH Ha
amiHokucinoTHoMy asamizatopi T 339 (BupoOHHK
Mikrotechna, Uexist) i3 BUKOPHCTAHHSM TaKO1 METOIMKA
[71:

Ha ngui npoOipk 3 BOTHETPHBKOTO CKJa
po3Mimany 3BaKEHHI 3pa3ok cupoBmHU. [0 cyxoi
HaBa)XKH B MPOOIPKY T0aBaIM BiAMOBIIHY KiJBKICTH 6
H XJIOPHCTOBOTHEBOT KHUCIIOTH. [TpoGipky
OXOJIOJDKYBAIIK Y pimkomy a3oTi. [licis Toro, sk BMICT
npoOipky 3amep3aB, 13 HEi BigkadyBajM MOBITPS 3a
JIONIOMOTOI0 BaKyyMHOT'O Hacocy JUIsl 3amoOiraHHs
OKHCJIIOBAaHHS ~aMIHOKHUCIIOT Y pe3yJbTaTi TiIpoi3y.
IotiM mpobipKy 3amaroBaiiy. 3anasHy MpoOipKy CTaBHUIH
Ha 24 TOAMHH JO TEPMOCTaTy i3 TOCTIHHOIO
temneparyporo +106 °C. Ilicns 3akiHUeHHS TigpoIi3zy
po0ipKy 0XOJIOKYBAJIM 10 KIMHATHOT TEMIIEpaTypH Ta
po3KpuBaiH. BMICT KiTbKICHO MEPEHOCHIIN Y CKIISTHUH
OIOKC 1 BHIAPIOBAIM XJIOPHCTOBOJHEBY KHCJIOTY Ha
BojsHid Oani. [licis BUCylryBaHHS 3pa3ka y OOKC
noxaBaiu 3-4 Mil J1€iOHI30BaHOT BOAM 1 MOBTOPIOBAIIH
npolenypy BHUCylTyBaHHs. [liATOTOBICHUH y TaKwHii
croci6 3pa3ok pozumHsk y 0,3 H JTIH OUTpaTHOMY
oydepi pH 2,2 i HaHOCHIM Ha 10HOOOMIHHY KOJIOHKY
aHaJi3aTopa aMiHOKHCIIOT.

MpuHTII pobotu aAMIHOKHCIIOTHOTO
aHaNI3aTOpY IOJISTae B TOMY, IO €IIFOCHT i3 €MKOCTI 3a
JOIIOMOTOI0 HAcoCy, IO MAO03Y€E, MPOTAHIIH dYepes3
xpomarorpadiuyHy KomoHKY. Ha BUXOXi 3 KOJOHKH IO
eIaTy  MIKpOHacocoM  Oe3ymWHHO — TiJKadyBajH
HIHT1APUHOBHI peaxkTuB y BU3HAYCHOMY
cmiBBiHOmIEHHI 3 emroarom. Cymimn emroara i
HIHTIIPUHOBOTO  pPEakTUBY TO KamiIspHid TpyOui
HalpaBJIsJIMCsA B PEaKTop, 10 HarpiBaBcs  JIo
temneparypu 95-98 °C, i moTiM MoJaBaTUCs B IPOTOYHY
KIOBETY. [HTEHCHBHICTh 3a0apBlIeHHS, IO 3'SBISIIOCS,

BUMIpPIOBaJIH (OTOKOJIOPHMETPUPYBAHHAM 3a
JOTIOMOT 010 (POTOCIEMEHTY, Ha SIKHH CBITJIO Bifl [Kepera
NPOXOAWIO  4epe3  CTiHKM  KioBeTH.  CHrHamu
¢doToeneMeHTa  TACWIIOBANUCSI 1  PeECTpyBajHCA
CaMONHMCHUM HOTEHLIOMETPOM y BULJIS T
xpomarorpamu. [Dimoma mikiB Ha XpomaTorpami

po3paxoByBajacs 1 TMOpiBHIOBajgacs 3 IUIONICIO MiKiB
AMIHOKHCIIOT 3 BiJJOMOIO KOHIEHTpAII€I0. 3 TOPIBHIHHS
X IJIOMI POOUIIHCS OOYUCIICHHST aOCOIIOTHOT KITBKOCTI
AMIHOKHCIIOTH B aHaJII30BaHOMY 3pa3sKy.

Emoariis  aMiHOKHCIOT i3  10HOOOMiHHOT
KOJIOHKH MPOBOJMIACS [0 4Yep3i JITIH IMTpaTHUMH
O0ydpepanmu pozunHamu pH 2,75; pH 2,95; pH 3,2; pH
3,8; pH 5,0. CriiBBigHOLIIEHHSI HIHT'1IPHHOBOT'O PEAKTUBY
i exroeHTy 1:2; TemniepaTypa TepMOCTAaTYBaHHS KOJIOHKH
38,5°C 1 65°C. [docnijxyBaHuil 3pa3oK pO3BOIMIN B
mitid murpatHomy Oydepi pH 2,2 i HaHocwnu Ha
10HOOOMIHHY KOJIOHKY 3a JJOOMOT'0IO JI03aTOpA.

Jns  Ttoro, mo0 po3paxyBaTH KiNbKiCTh
aAMIHOKHCIIOT y IOCJIPKYBaHOMY 3pa3Ky, OMepeIHbO Ha
KOJIOHKY aBTOMATHYHOTO aHalli3aTopa aMiHOKHCIOT
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HaHOCHJIM CTaHIAPTHY CYMIIll aMiHOKHUCIIOT 13 BiJOMOIO
KOHIIEHTPAIII€I0 KOXKHOT aMiHOKUCIIOTH.

Ha xpomarorpami po3paxoByBaJu ILIOILY MiKa
KOXXHOT amiHOKHCIOTH (abo BucoTy mika). KinbkicTb

Mikpomousieii  koxkHOi ~ amiHokmciaotn (X)) y
JOCITIKYBAaHOMY PO34YHHI 00YHCITIOBAIH 32 (HOPMYIIOF0:
X = Sl / So,

ne S; — mioma mika (abo BHCOTa) aMIHOKHCIOTH B
JOCIIHKyBaHOMY 3pasKy,
So — moma mika (abo BUCOTA) ITi€l K aMiHOKHCIIOTH B

pO3UMHI CcTaHmApTHOI CyMill aMiHOKHCIOT, IO
BIIIOBIIAE 1 MIKPDOMOIIIO  KiNBKOCTI  KOXKHOI
aMIHOKHCJIOTH.

39

KinbKicTh aMiHOKHCIIOT Y MT' OJIEp>KyBajd MPH
MHO>XEHHI KUTBKOCTI MIKpOMOJIEH aMiHOKHCIOTH Ha
BIJMOBIHY 1 MonekynspHy Mmacy. SIKicHuil ckian
CyMillli  aMIHOKHCIIOT  BU3HAUYAIH, MOPIBHIOIOYH
XpOMaTOTpaMH CTaHAAPTHOI 1 JOCIHiKYBaHOI cymimi
AMIHOKHUCIJIOT.

PesyabTaTH Ta  00roBOpeHHsl. Y  pe3ysbTarTi
MIPOBECHOTO EKCIIEPUMEHTY B ycix BHIIAX
JOCIIKYBaHOT CHUPOBUHH inmeHTudikoBaHO 18

aMIHOKMCJIOT, a TAKO)K BU3HAYEHO X KUIbKICHHH BMICT.
Pesynbratu gocmimkeHHs HaBEACHI Y TaOJIHIIi.

Tabaunsa. AMiHOKHCJIOTHHI CKJI1a] CHPOBHHM JIiXHICY KOPOHYATOIO

No AMiHOKHCIIOTA BMicT aMiHOKHCIIOT Y cCHpOBHHI, %
13_[/ JIACTS KBITKH cTebia
1 I'AMK 0,02+0,01 0,02+0,01 0,04+0,01
2 Jizus" 0,28+0,01 0,75+0,02 0,2340,01
3 Tictugua”™ 0,07+0,002 0,16+0,01 0,06+0,001
4 Aprinig™ 0,17+0,01 0,35+0,01 0,12+0,01
5 AcnapariHoBa KHCJIOTa 0,75+0,02 1,28+0,05 0,5940,02
6 Tpeownin” 0,31+0,01 0,52+0,02 0,224+0,01
7 Cepun 0,26+0,01 0,69+0,02 0,2340,01
8 ['myramMiHOBa KHCIIOTa 0,97+0,03 1,77+0,06 0,77+0,03
9 [ponin 0,15+0,01 0,82+0,03 0,27+0,01
10 I'minpx 0,40+0,02 0,62+0,02 0,2140,01
11 AnaHiH 0,33+0,01 0,59+0,02 0,26+0,01
12 Iuctun 0,07+0,001 0,20+0,01 0,04+0,001
13 Banin” 0,13+0,01 0,29+0,01 0,09+0,003
14 MertioHin" 0,08+0,002 0,21+0,01 0,03£0,001
15 I3oneitnun” 0,11+0,01 0,31+0,01 0,10+0,01
16 Jleirma" 0,35+0,01 0,65+0,02 0,224+0,01
17 Tuposun 0,21+0,01 0,31+0,01 0,10+0,01
18 Deninananin” 0,27+0,01 0,33+0,01 0,14+0,01
Cyma He3aMiHHUX aMIHOKHCIIOT 1,77 3,57 1,21
Cyma aMiHOKHCJIOT 4,93 9,87 3,72

[MpumiTka. “— He3aMiHHA aMiHOKMCJIOTa, ~ — yMOBHO HE3aMiHHa aMiHOKHCIIOTa; BiporiHicTh moxubku P <0,05.

Sk BUIHO 13 HaBeJAGHUX BHUILE JaHUX,
HaOLIBIINI BMICT CYMH aMiHOKHCIIOT CITOCTEPIraBcs y
KBITKax JIiXHICY KopoHuaroro (9,87 %), HaiiMeHIHH — y
crebmax (3,72 %). CTOCOBHO IHUCTA IOCIIIKYBaHOL
POCTIHMHH, TO BMIiCT aMiHOKHCIIOT OyB HE3HAYHO OiNbIIe
3a BMICT IIbOTO KJacy cHONyK y crebmax. Taka x
TEHJICHIIISl criocTepiranacst i y BUIAJIKy aHaJi3y CyMH
HEe3aMiHHMX  aMIHOKHCJIOT,  iX  IIpEBaJIOBaHHS
BiIMIYaIoCs y KBITKaX JixHicy kopondaroro (3,57 %).

Ciij BIAMITHTH, WO B YCIX JOCIIKYBaHUX
BHJIaX CUPOBHMHH 32 BMICTOM I€pEeBaXkajn acrapariHoBa
Ta TIyTaMiHOBa KUCJIOTH. Bimomo, o i aMiHOKHCIOTH
3aCTOCOBYIOTh IIPU 3aXBOPIOBAHHIX CEPLEBO-CYANHHOI
Ta IEHTPaIbHOI HEPBOBOI cucTeM [7].

oo roinuHy, Npo BIUIMB HA POGUIAKTHKY Ta
JKyBaHHS OpOHXialbHOI AaCTMH SIKOTO HaBEJICHO
iHpopManito y BCTymi, TO y MOPIBHSAHHI i3 JIMCTAM Ta
cTebslaMH y KBiTKax oro BMicT OyB HaiiBuumM (0,62 %)
mpotu 0,40 % Tta 0,21 % BignoBimHO.

CTOCOBHO TMpOJIiHYy Ta BaliHy, TO X BMICT
JIOMiHYBaB y KBITKax JIiXHiCy KopoH4aTtoro. OmHak, CIIif
3a3HAYNTH, IO BMICT MPOJiHY y KBiTKax OyB 3HAYHO
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Buie (0,82 %) 3a BmicT y nucti Ta crebnax — 0,15 % Ta
0,27 % BiAIOBIIHO.

TakuM  YHHOM, TPOBEJACHI  JOCIIKEHHS
MOXYTh CTAHOBUTH WIAIPYHTS JUIi  TOJAANBIINAX
EKCIICpUMCHTIB, OB’ A3aHUX 3 IOCITIKEHHAM

(hapMaKoJIOTIYHOT aKTUBHOCTI JIXHICY KOpPOHYATOTO.
KpiM Toro, Ha OCHOBI BMICTYy aMiHOKHCJIOT MO>Ha
BUOKPEMHUTH OUIBII MEPCHCKTHBHI I  OAAJIBINNAX
JOCII/DKEHb BUJIM CHPOBUHHU JIXHICYy KOPOHYAaTOro —
KBITKH Ta JIHCTS.

BucHoBku. OTXxe, omep)kaHi eKCIIepHMEHTANIbHI JaHi
CTOCOBHO  BHMBYECHHS  aMiHOKHCIOTHOTO  CKJamy
CHPOBHHH JIIXHICY KOPOHYATOTO MOTJIMOJIOIOTh 3HAHHS
moa0 XIMiyHOTrO ckiangy wiel pociuHu. Takox 1
pe3yJbTaTi MOXXYTb BUKOPHUCTOBYBATHUCS B TIOAJIBIIOMY
IpU  JOCHIDKEHHI  (apMakoJIOTiyHOi  aKTHBHOCTI
CHPOBHUHH JIIXHICY KOPOHYATOTO.




Annals of Mechnikov Institute, N 3, 2022
www.imiamn.org.ua /journal.htm

Study of amino acid composition of Lychnis
coronaria raw materials

Polishchuk Yu. M., Burda N. Ye

Introduction. Lychnis coronaria (L.) Murray ex Desr.
is a perennial herbaceous plant in the Caryophyllaceae
family. The plant is cultivated in many countries of the
world, in particular in Ukraine, as a decorative plant.
Various parts of Lychnis coronaria are used in
traditional medicine around the world to treat leprosy,
diarrhea, hemorrhoids, lung and liver diseases. In
addition, the raw materials have anti-inflammatory
activity. Today, Lychnis coronaria is studied by
scientists from many countries. For example, recent
studies conducted by Indian scientists have shown the
anti-asthmatic effect of Lychnis coronaria due to the
reduction of bronchial hyperreactivity, as well as
cellular and molecular markers of airway inflammation
and immunity. In addition, Romanian scientists
proposed and researched a complex herbal remedy,
which included Lychnis coronaria. Pronounced
antimicrobial and antioxidant activity has been
established for this medicinal product. Indian scientists
have established an antihepatotoxic effect for a water
extract from the herb Lychnis coronaria. Regarding the
pharmacological activity of amino acids, Chinese
scientists have conducted research on the study of the
combination of natural compounds with amino acids, in
particular valine and proline. It was found that the
obtained derivatives promoted a higher proliferation rate
in HepG2 cells than the natural compounds before
derivatization. This indicated that these derivatives have
improved hepatoprotective ability. Other studies
conducted by UK scientists have shown interesting
results regarding the effect of amino acids on the
prevention and treatment of bronchial asthma. Because
amino acids contribute to a variety of antioxidant and
immunological activities relevant to the pathogenesis of
asthma, scientists have hypothesized that differences in
amino acids may be involved in the etiology of asthma.
As a result of the conducted experiments, it was
established that high levels of cystine introduced into
the plasma do not have a protective effect on the risk of
developing bronchial asthma, but for glycine this
correlation can be traced, therefore it requires further
study. Therefore, the above information makes it
possible to assume that amino acids can indirectly affect
the manifestation of the pharmacological activity of
Lychnis coronaria raw materials. For this purpose, it is
rational to conduct a study of the amino acid
composition of the raw materials of the studied plant,
which became the purpose of this work. Materials
and methods. Leaves, flowers and stems of Lychnis
coronaria were used for the study. The raw material
was harvested during the flowering period in 2020-2021
in the Kharkiv region. The determination of the
qualitative composition and quantitative content of
amino acids in the raw material was carried out by ion-
exchange chromatography using an automatic amino
acid analyzer AAA T-339M. The study of amino acids
was performed after prehydrolysis with hydrochloric
acid. To this end, 6 N hydrochloric acid solution was
added to the test tube with exactly measured portion of
herb and after that the tube was cooled in a liquid
nitrogen flow. When the test tube contents were frozen,
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the air was removed from it under vacuum to avoid
amino acid oxidation. Then the test tube was sealed and
preserved in thermostat at a constant temperature of
106°C within 24 hours. Then the test tube contents were
cooled, totally transferred to a glass weighing box, and
hydrochloric acid was evaporated on a water bath. 3-4
ml of deionized water was added to a dried sample, and
the evaporation went on. The obtained sample was
dissolved in 0.3 N lithium citrate buffer at pH 2.2 and
applied on amino acid analyzer ion exchange column,
whose cation exchanger was previously equalized with
sodium citrate or lithium citrate buffer solution.
Research results. As a result of the conducted
experiment, 18 amino acids were identified in all types
of studied raw materials, and their quantitative content
was also determined. The highest content of the total
amount of amino acids was observed in Lychnis
coronaria flowers (9.87%), the lowest — in the stems
(3.72%). Regarding the leaves of the studied plant, the
content of amino acids was slightly higher than the
content of this class of compounds in the stems. The
same trend was observed in the analysis of the amount
of essential amino acids, their predominance was noted
in the flowers of Lychnis coronaria (3.57%). It should
be noted that in all studied types of raw materials,
aspartic and glutamic acids prevailed in terms of
content. It is known that these amino acids are used in
diseases of the cardiovascular and central nervous
systems. As for glycine, information about its effect on
the prevention and treatment of bronchial asthma is
given in the introduction, compared to leaves and stems,
its content in flowers was the highest (0.62%) versus
0.40% and 0.21%, respectively. Regarding proline and
valine, their content dominated in Lychnis coronaria
flowers. However, it should be noted that the proline
content in flowers was significantly higher (0.82%) than
the content in leaves and stems — 0.15% and 0.27%,
respectively. Thus, the conducted research can form the
basis for further experiments related to the study of
pharmacological Lychnis coronaria. In addition, based
on the content of amino acids, it is possible to single out
the more promising types of Lychnis coronaria raw
materials for further research - flowers and leaves.
Conclusions. Therefore, the obtained experimental data
regarding the study of the amino acid composition of
Lychnis coronaria raw materials deepens the knowledge
about the chemical composition of this plant. Also,
these results can be used in the future in the study of the
pharmacological activity of Lychnis coronaria raw
materials.

Keywords: Lychnis coronaria, amino acid compaosition.
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