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JOCJIKEHHA BYTJIEBOJHEBOI'O CKJIALY
Y NIJIBEMHHUX OPTAHAX IIUPIIO MTOB3YYOI'O

Tersana Momort, Ipuna Jaxum, CBitiniana Mapuuiums,
Jroamuaa Ciao00assHIOK

TepHONJIbLCHKUNA HANIOHAJIBHUIT MeTHIHUI
yHiBepcureT imeHi L. 5I. 'op6aueBcbkoro MO3
Ykpainu

Beryn
Ha cporomni B YkpaiHi croctepiraeTbcsi TEHIACHLIS 10
PO3LIMPEHHS HAayKOBUX JOCHIKEHb MO0 BUBUCHHS
JKapChbKHUX POCIHH. 3T1THO JTiTepaTypHUX AaHUX POCIUHU
€ JDKEpEeJIOM IEPBUHHMX Ta BTOPUHHUX META0OINITIB, SIKi
BOJIOJIIIOTh IIMPOKHM CIEKTPOM (hapMaKoJOTidHOi Ta
TepaneBTHYHOI 1ii [1-5]. OxHi€ero 3 pociiH, BAKOPHCTAHHS
SAKOI ~PEKOMEHIYEThCS IS TPO(UIAKTHKH  Pi3HUX
3axBOPIOBaHb, € Uil moB3yuwuii (Agropyron repens L.).
Agropyron repens — OaratopidyHa TpaB’sHHCTa
pociHMHA i3 CHJIBHHM KOpeHeBHIIeM. [lupiii moB3yumii
nompeHnit y €Bpori Ta A3il, a TaKOXK 3yCTPIiYaeThCs B
Ao¢puni. PocnuHy TpaauLifiHO BHKOPUCTOBYIOTH SIK
JETKUH CeYOriHHMH  Ta 3HeOomorounii 3acid mpu
3aXBOPIOBAaHHSAX CEUOBMBIIHUX HUIAXIB (LIUCTHUT, YPETPUT,
npoctatut). BizoMo, o nupiii moB3yuuii NposBIIsE TAKOK
TINOTIIiKEMIYHY, TIOMIMIAEMIYHY Ta IPOTH3ANANbHY JiI0.
[Mupiii mMOB3yYMii MICTUTH BYTJIEBOAHU, CIU3UCTI
PCUOBHMHHM, NEKTHH, (PEHONBHI CHONYyKH, (HIaBOHOIH,
camoHiny, ¢itonuuau, edipuy omiro (0,01-0,02%),
BaHLIIH, TITIKO3H]] BaHUTIHY (BaHLI03UM), PEHOIKapOOHOBI
KHCJIOTH Ta KPEMHIEBY KHCIIOTY.
BigoMo, 110 mig3eMHI OpraHd POCIMHU HAKOMHYYIOTh
pPEYOBMHM  NEPBHHHOTO  CHHTE3Y —  BYIJICBOIMU.
JlocmimKeHHST KiTbKICHOTO BMICTY Ta SKICHOTO CKJIamy
BYIJICBOJIB KOPEHEBHUIIl | KOPEHIB HHPII IMOB3Y4Oro €
JOUUIBHUM Yy 3B’SI3Ky 3 THUM, IIO JlaHi CIIOJIyKH, KpiM
BaXJIUBOrO ()YHKIIIOHAJBHOTO 3HAYCHHS 1 crerudiuaoi
(hapMaKoJIOTIYHOT aKTHBHOCTi, TaKOX BIUTUBAIOTh Ha
PO3BHTOK  cyMmMapHOro  (hapMakKOJOTIYHOTO  e(eKTy
MpernapariB, OTPUMAHUX 13 POCIUHHOT CUpOBHHH [6].
Mera. BusHaunty skicHWI CKiIax Ta KiJbKICHHI BMICT
KOMITOHEHTHOTO CKJIaJly BYTJIEBOJIIB Y MiA3EMHHX OpraHax
MHPIO MTOB3YYOTO.

Martepiaam i MeToan

O0’ekTamMM BUBUEHHS OyJI KOpEHEBHILA 1 KOPEHi MHUpito
MOB3y4Oro, sIKi 3aroTOBJISIM Ha TepuTopii PiBHEHCHKOT
obunacti y 2022 poui.

Jus  mpoBemeHHS — AKICHUX — peakIiii  Ha
nonicaxapuau (I1C) roryBaimm BoIHI BUTSKKH 3 JTIKAPCHKOT
pociuHHOI cupoBuHH. it poro 30 T moapiOHEHOI cyXxol
CUPOBHMHHU 3anmuBayiv 250 MII raps4oi BOAM OYHIICHOT i
HACTOIOBAIM  TNpOTsiroM  go0u.  BomHi  BHTSDKKH
¢inpTpyBany, a cupoBuny 3anuBaiau 100 mi rapsaoi Boxu
ountienoi. Omnepartito moBTOproBaM 3-5 pasiB. Bogni
BUTSDKKA O0’€IHYBaJIM 1 BHIapioBaiud g0 15 wi.
OpepkaHy BHTSIKKY BHKOPHCTOBYBAIM ISl BHSBICHHS
IIC. do 10 mu BuTspkku npumBainu 30 M 95 % eraHouy.
IlosiBa maBaroUMX TUIACTHHYACTHX 3TYCTKIB, IO IPH
BiJICTOIOBaHHI BHIIaJaJId B OCaJ, CBITYMJIa PO HASBHICTH
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y nocnijpxyBaniid cuposuni [1C. Ocan BindinsrpoByBaiy i
NPOBOJAMIIM PEAKIiI0 Ha BHSBJICHHS BiJIHOBIIOBAaHUX
(uelitpanbHnx) nykpiB. Ocan mepeHocwsn y TMpoOipKy,
JOJMMBAIX 5 MIJI PO3BEACHOI KHCIIOTH XJIOPUAHOI 1
kar st npotsrom 30 xB.  JIo OXOJOKEHOTO
rizpomizary momaBaimu 10 mi peaktuBy demiHra i 3HOBY
kun’atiian. [losBa LETIMCTO-4epBOHOTO Ocamy CBimumia
PO HASIBHICTH BiJHOBIIIOBAHUX IYKpiB [7-8].

Kinexicauii BMICT BOJOPO3YHHHUX
nonicaxapuais (BPIIC) ta nexruHoBux pedoun (I1P) y
JIOCHI/KYBaHIH CHPOBHHI BH3HA4Yald TIpaBIMETPUYHHM
meroom [9-10].

SIKicHUMIT cKJIaj] Ta KiNBbKICHUH BMICT MOHOITYKpiB
1 caxapo3u JOCIIDKYBaJIH METOJOM I'a30BOi XpOMaTo-Mac-
cnekrpometpii (IX/MC). Meron 6a3yeTbcs Ha eKCTPAKIIIT
BUTLHUX MOHOI[YKpiB Ta OTpPUMaHHI aleTaTiB  ix
aTBJIOHITPUIBLHUX IOXIMHUX 3 TMOJAIBIIAM aHAi30M
meromom I'X/MC [11].

XpomarorpadiuyHe po3AUICHHSA TPOBOJMIN Ha
ra3oBiil XpoMaTo-Mac-CIIeKTpoMeTprYHiil cuctemi Agilent
6890N/5973inert  (Agilent  Technologies,  CIIIA).
BukopucroByBanu konoHky Kanimsipny HP-5ms (30
mx0,25 mmx0,25 mkm, Agilent Technologies, CIIIA).
Inentndikanito 3aifiCHIOBAIM 32 4YacoM yTPHUMaHHS
CTaH/IapTiB MOHOIIYKPIB Ta 3 BUKOPUCTaHHAM 0101i0TeKn
mac-crektpiB NIST 02.

[TpoOomiaroroBka PpOCIUHHOL CHPOBUHH
noJArana B €KCTPAKILii 3arajJbHUX Ta BUIBHUX IYKpPIB 3a
PI3HUX YMOB.

KinmpkicHu#t ~ aHami3  NPOBOMWIM  IUISIXOM
JOJIaBaHHS  PO3YHMHY BHYTDILIHBOIO  CTaHAApTy B
mochimkyBaHi mpobu. Sk BHyTpimHINH  craHmapT

BHKOPHCTOBYBAITH pO3urH copbitomy [12].

Pe3ysabTaT Ta 00roBOpeHHs

Pesynbratu nmociimpkeHp mixrBepawnu HasiBHicth [IC y
BOJIHUX BUTSDKKaXx 3 MiJI3eMHUX opraHis Agropyron repens
L.

—3 95 % eraHONIOM CIIOCTEPITay MOSIBY IIACTHHYACTHX
3TYCTKIB, SIKi 3 4aCOM BHIA/IAJIN B OCa;

— 3 peaktuBoM @emiHra miciusd KHCIOTHOTO TigpOIizy
BiZ3HAYaJdM TOSBY LETJIIHO-YEPBOHOTO Ocaay, IIo
CBIZYWIIO TIPO HASBHICTh HEUTPaNTbHUX (BiTHOBIIOBAHHX )
IyKpIB.

HociimxeHo roJricaxapuisi KOMIIJICKCH
KOPEHEBUIIl 1 KOPEHIB MHPil0 MOB3y4Oro, BCTAHOBIICHO
KIJIBKICHUI BMICT BOJOPO3YMHHUX IOJIiCAXapUIiB Ta
nekTrHOBUX pevoBuH. Onepxani BPIIC — ue amopdni
MTOPOIIKI CBITJIO-KOPHUYHEBOTO KOJIBODY, SKi
po3unHsIOTECA Y Boai (pH BogHHX po3uuHiB epeOyBac B
Mmexax 5—6). [Tomicaxapuan NaroTh MO3UTHBHUN PE3yIIbTaT
IpHU peakuii ocapkeHHs 96 % eTaHoJIOM Ta 3 pEaKTUBOM
®erniHra micis MPOBEACHHS KUCIOTHOTO T1IPOITi3Yy.

Opepxani [IP — mne amopdHi mnopomku
KOPUYHEBOT'O KOJILOPY, B OUHUIIEHIH BOAI PO3YHMHSIOTHCS 3
YTBOPEHHSIM KOJIOIIHUX B’SI3KMX MYTHHX pO34uHiB, pH
SIKUX cTaHOBHUTH 4—5. Bomni po3unnu I1P ocamxyroTscs 1
% PO3YMHOM QTIOMIHIIO CyNb(aTy 3 yTBOPEHHSM IIEKTATIB.

PesynbpraTu kinbkicHoro Bu3HaueHnHs BPIIC i [TP
MHUPIIO MOB3Y4Oro HABEJCHO HA PUCYHKY 1.
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Puc. 1. KinbkicHuii BMicT BOZOPO3YHHHHNX MOJicaxXapuaiB i NIEKTHHOBUX PeYOBHH Y CHPOBHHI MUPil0 MOB3y40ro.

PesynbraT nOCIHiKEHb CBIIYATH PO TeE, LIO Y
NHUpiI0 KOpeHeBHUIax Ta KopeHsx BMmict [IP craHoBuTh
(6,57+0,02) %, a Bmict BPIIC — (5,85+0,02) %.

PesynbraTi BU3HaUSHHS LYKPIB Y JOCIHIIIKYBaHIi
POCIHHHINA CHPOBHUHI TpejAcTaBiIeHO B Tabiwimi 1 Ta Ha
pucynkax 2, 3. YV cknanl moiicaXapuaHUX KOMIIIEKCIB
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KOPEHEBUIl I KOPEHIB IMHUPII0 IOB3Y4Oro BCTAaHOBIICHO
HAsIBHICTh Ta BU3HAYCHO KUIBbKICHHH BMICT 8 MOHOILyKpiB
MICIsT KUCJIOTHOTO TiApomizy (pHc. 2); BUIBHHX IyKpiB
BUSBIICHO 4 — TJIOKO3Yy, (PYKTO3Y, IHOZUTOJ 1 AMILYKOP
caxapo3y (puc. 3).
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Puc. 2. Xpomarorpama MOHOIYKPIiB MicJIsi KMCJIOTHOIO TiApoJii3y moJjicaxapuaiB KOpeHeBHIN i KOpeHiB mupiro

MOB3Yy40ro.

DOI: 10.5281/zenodo.10838646



29 P.- Annals of Mechnikov Institute. 2024. N 1
www.imiamn.org.ua /journal.htm

Abundance
14.94

450008
400008
35000
300004
250004
20000
150004
100004

5000

],

e A A

[

17.8%

L

.32

21.26

20.99

23.22

"

S|

Time-->

B R i e i i L I B e B B I L S R s s o S e S R
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00

Puc. 3. Xpomatorpama BiTbHUX MOHOLYKPIiB Ta caxapo3u KOpPeHeBHIIl i KOPeHiB NUPil0 MOB3y40ro.

Taoauus 1. Axicunii ckaan i KinbKicHHi BMicT IYKpIB Yy CHPOBHMHI NUPil0 MOB3y40ro

yxpu Yac yTpuMyBaHHs, XB BMicT y pocnuHHI# CHpOBUHI, MI/T
IYKPH TICJIs T1ApOIi3y BUIBHI LlyKpH
ApabiHo3a 7.84 4,66 -
dykosa 8.37 10,99 -
Kcunoza 8.8 39,03 -
Mamno3sa 14.65 1,35 -
I'moko3a 15.04 27,30 3,42
l'anaxTo3a 15.55 11,42 -
Ino3uTon 17.88 1,47 0,37
Cop0iton 18.35 BHYTpiluHiii cTangapr
DpykTO32a 23.25 6,79 0,06
Caxaposa 33.87 - 2,14
BUKODHCTaHHS B MEIAMYHIA TpakTUIi ¥ BUMarae
Cepenr MOHOIYKPIB Y AOCHIIKyBaHIH CHPOBHHI po3mupeHoro  GiToxiMiyHOTO 1 (hapMaKOIOTIYHOTO
JOMiHyBalla KCHJI03a, sIka YTBOPUJIACS MICIS KHCIOTHOTO aHai3zy.
TiApONi3y, HAUBUIIUH 11 BMICT CIIOCTEpIrand y MiI3eMHUX KimiouoBi caoBa: Agropyron repens L.,

opranax mmupiro moB3ydoro (39,03 wr/r). Takox
MEepeBAXAIOYMH BMICT TIIIOKO3HM CIIOCTEpIraBcsl MicIIs
KHCIIOTHOTO Timpodisy (27,30 mMr/r), a y BilbHOMY cTaHi 1i
BMICT B KOPEHEBHIIAX | KOPEHAX POCIMHU CTaHOBUB 3,42
Mr/r. BMICT caxapo3u B IOCTIIKyBaHOMY 00’€KTi CKJIaB
2,14 mr/r (tabn. 1). OkpiM TJIOKO3HU, y CKJIal BUIBHUX
IYKpPIB Ta LYKPIB IICIS KHCJIOTHOI'O TiApomizy
criocTepiranyu HasBHICTh iHO3UTOMY - 0,37 Mr/r Ta 1,47 MT/T
BiAIIOBIIHO.

BucHoBkH

AHaii3 pe3ynpTaTiB MPOBEACHUX IOCHIHPKEHb CBIIYUTH
PO BHCOKMI BMICT BOJOPO3YMHHHX IIOJIiCAXapHIiB Ta
NEKTHHOBUX PEYOBMH Y KOPEHEBMIIAX 1 KOPEHSX MHPIiro
noB3ydoro. Ckiaj IyKpiB KOPEHEBHII] i KOPEHIB POCIHHA
XapaKTepU3yeThCsl  MEPEeBaXKaHHAM y  KUIbKICHOMY
CHIBBIZHOIIEHHI MOHOIYKPY KCHJIO3M Ta JUIYKPY
caxaposu. JlocnmipKyBaHUil BUI € MEPCHEKTHBHUAM IS
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BETJICBOIHI, Tia3eMHi opranu, [ X/MC-cieKTpoMeTpis.

Study of the carbohydrate composition in the
underground organs of the couch grass

Tetyana Momot, Iryna Dakhym, Svitlana
Marchyshyn, Lyudmila Slobodyaniuk

Introduction. Today in Ukraine there is a tendency to
expand scientific research on the study of medicinal
plants. According to the literature, plants are a source of
primary and secondary metabolites that have a wide
spectrum of pharmacological and therapeutic effects [1-
5]. One of the plants, the use of which is recommended
for the prevention of various diseases, is couch grass
(Agropyron repens L.). Agropyron repens is a perennial
herbaceous plant with a strong rhizome. Couch grass is
common in Europe and Asia, and is also found in Africa.
The plant is traditionally used as a mild diuretic and pain
reliever for diseases of the urinary tract (cystitis,



30 P.- Annals of Mechnikov Institute. 2024. N 1
www.imiamn.org.ua /journal.htm

urethritis, prostatitis). It is known that couch grass also
exhibits hypoglycemic, hypolipidemic and anti-
inflammatory effects. Couch grass contains
carbohydrates, mucous substances, pectin, phenolic
compounds, flavonoids, saponins, phytoncides, essential
oil (0.01-0.02%), vanillin, vanillin glycoside (vanilloside),
phenolic acids and silicic acid. It is known that the
underground organs of the plant accumulate substances of
primary synthesis - carbohydrates. The study of the
quantitative content and qualitative composition of
carbohydrates of rhizomes and roots of couch grass is
expedient due to the fact that these compounds, in
addition to important functional value and specific
pharmacological activity, also affect the development of
the total pharmacological effect of drugs obtained from
plant raw materials [6]. The aim of research. To
determine the qualitative composition and quantitative
content of the component composition of carbohydrates in
the subterranean organs of couch grass. Materials and
methods. The objects of study were rhizomes and roots of
couch grass, which were harvested in the territory of the
Rivne region in 2022. To carry out qualitative reactions
on polysaccharides (PS), aqueous extracts from medicinal
plant raw materials were prepared. 30 g of crushed dry
raw materials were poured with 250 ml of hot purified
water and infused for a day. The water extracts were
filtered, and the raw materials were poured with 100 ml of
hot purified water. The operation was repeated 3-5 times.
The aqueous extracts were combined and evaporated to
15 ml. The resulting extract was used to detect PS. 30 ml
of 95% ethanol was added to 10 ml of the extract. The
appearance of floating lamellar clots that precipitated
during settling indicated the presence of PS in the studied
raw material. The sediment was filtered and a reaction
was carried out to detect reducing (neutral) sugars. The
sediment was transferred to a test tube and 5 ml of diluted
hydrochloric acid was added and boiled for 30 min. 10 ml
of Fehling's reagent was added to the cooled hydrolyzate
and boiled again. The appearance of a brick-red sediment
indicated the presence of renewable sugars [7-8]. The
quantitative content of water-soluble polysaccharides
(WSP) and pectin substances (PS) in the studied raw
materials was determined by the gravimetric method [9-
10]. The qualitative composition and quantitative content
of monosaccharides and sucrose were investigated by gas
chromatography-mass spectrometry (GC/MS). The
method is based on the extraction of free monosugars and
the preparation of acetates of their aldonitrile derivatives
with further analysis by GC/MS [11]. Chromatographic
separation was performed on an Agilent 6890N/5973inert
gas chromatography-mass spectrometric system (Agilent
Technologies, USA). A HP-5ms capillary column (30
mx0.25 mmx0.25 mkm, Agilent Technologies, USA) was
used. ldentification was carried out by the retention time
of monosaccharide standards and using the NIST 02 mass
spectrum library. Sample preparation of plant raw
materials consisted in the extraction of total and free
sugars under different conditions. Quantitative analysis
was performed by adding a solution of the internal
standard to the tested samples. Sorbitol solution was used
as an internal standard [12]. Results and discussion. The
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research results confirmed the presence of
polysaccharides in water extracts from underground
organs of Agropyron repens L.: — with 95% ethanol, the
appearance of lamellar clots was observed, which settled
down over time; - with Fehling's reagent, after acid
hydrolysis, the appearance of a brick-red precipitate was
noted, which indicated the presence of neutral (reducing)
sugars. The polysaccharide complexes of rhizomes and
roots of couch grass were studied and the quantitative
content of water-soluble polysaccharides and pectin
substances was determined. The obtained water-soluble
polysaccharides are light brown amorphous powders that
dissolve in water (the pH of aqueous solutions was in the
range of 5-6). Polysaccharides give a positive result in the
precipitation reaction with 96% ethanol and Fehling's
reagent after acid hydrolysis. The obtained pectin
substances are brown amorphous powders that dissolve in
purified water to form colloidal viscous cloudy solutions,
the pH of which is 4-5. Aqueous solutions of PS are
precipitated with a 1% solution of aluminum sulfate with
the formation of pectates. The results of the research
indicate that in rhizomes and roots of couch grass, the
content of PS is (6.57+0.02) %, and the content of WSP is
(5.85+0.02) %. The presence and quantitative content of 8
monosugars after acid hydrolysis was determined in the
composition of the polysaccharide complexes of rhizomes
and roots of couch grass; 4 free sugars were found -
glucose, fructose, inositol and disaccharide sucrose.
Among the monosaccharides in the studied raw material,
xylose, which was formed after acid hydrolysis,
dominated; its highest content was observed in the
underground organs of couch grass (39.03 mg/g). Also,
the predominant glucose content was observed after acid
hydrolysis (27.30 mg/g), and in the free state its content in
the rhizomes and roots of the plant was 3.42 mg/g. The
content of sucrose in the studied object was 2.14 mg/g. In
addition to glucose, the presence of inositol was observed
in the composition of free sugars and sugars after acid
hydrolysis - 0.37 mg/g and 1.47 mg/g, respectively.
Conclusions. The analysis of the results of the conducted
research indicates a high content of water-soluble
polysaccharides and pectin substances in the rhizomes
and roots of couch grass. The composition of sugars of
the subterranean organs of the plant is characterized by
the predominance in the quantitative ratio of the
monosugar xylose and the disugar sucrose. The studied
species is promising for use in medical practice and
requires extensive phytochemical and pharmacological
analysis.

Keywords: Agropyron repens L., carbohydrates,
subterranean organs, GC/MS-chromatography.
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