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BUBYEHHS MOHOCAXAPUJIHOI'O CKJIALY
JINCTSA KABAYKIB METOJIOM I'X/MC TA
BU3HAUYEHHS iX AHTUMIKPOBHOI
AKTUBHOCTI

Iocunenko 0.0., Kucanuenko B.C.

Hanionansuuii papmaneBTHYHMIT YHIBEpCUTET, M.
XapkiB, Ykpaina

AKTyalbHicTh

Ha panuii 9ac pOCHMHHI MOJIicCaXapuaud BCE
YacTillle PO3MTIAMAIOTECA K aKTHUBHI (papManeBTHUYHI
IHTPEIIEHTH JUI CTBOPEHHS JIKApChbKUX MpernapariB Ta
nieTUYHUX J00aBOK. BOHM BUKIMKAIOTH MOCTIMHHUI
3POCTAIOYHIH iHTEpEeC 3aBIAKH CBOTH HU3bKIH TOKCHIHOCTI,

a TakoX IMHPOKOMY CHEKTPY  (papMaKoJOTidHOI
AKTHBHOCTI - MarTh AHTUATEPOCKIICPOTHIHY,
MPOTHU3aTAIbHY, MIPOTUBIPYCHY, aHTUMIKpPOOHY,
JIETOKCHUKAIIITHY, 00BoOJTIKaOYYy, AHTHUTIITOKCHYHY,
IMYHOTPOIITHY, AHTHOKCHJIAHTHY, MPOTUITYXJIMHHY,
AKTOIPOTEKTOPHY Ta AaKTONPOTEKTOPHY Jil0  TOLIO.
binpuricts  mosicaxapuais BUIIUX  POCIHH €
IMYHOMOJYJIITOpaMH, SIKI aKTUBYIOTh
PETHUKYJIOCHIOTETIATbHY CUCTEMY, 301IBIIYIOTh

(arouutapHuii iHAEKC, CIIPUSIOTH POZMHOXKEHHIO KIIITHH
cele3siHKM Ta KicTkoBoro Mo3ky [1l].  Yucnensi
JTOCITIPKEHHS OCTaHHIX POKIB TOKa3aJIH, IO TOJIicaxapuan
MOXYTh Oe3MocepeIHhO BHUKIMKATH 3aru0ellb PaKOBHX
KIIITHH 32 JOMOMOTOI0 OJIOKYBaHHS KIITHHHOTO MHKITY,
VIIKO/KCHHS MITOXOHIpIiH, alonTo3y Ta YIIKOMIKCHHS
JHK, TuM camMuM BUSBISIFOYH TPSMY MPOTHITYXJIMHHY
miro.  Takoxk, moJicaxapuiau BHSBISIOTH  3IaTHICTH
3HUIYBAaTH IyXJUHH OIIOCEPEJKOBAHO, AaKTUBYIOYU
IMyHHI KJIITHHH, BKJIIOYAOYM Makpodaru, IeHIpHIHI
KITHHA Ta JIMQOIUTH, 10 B KIHIIEBOMY IJACYMKY
NpU3BOJNUTE 10 npodidepanii T-KITHH Ta BHUBIJIBHEHHS
[UTOKIHIB JJIs 3HUIEHHS MyXJIMHHUX KIiTHH [2, 3].

BpaxoByroun miHHI (hapMaKOJIOTiYHI, XapuoBi Ta
TEXHIYHI BJIACTUBOCTI MOJiCaxapuaiB, NEPCICKTHBHAM €
JOCITIDKCHHST HOBHX BHUIB POCIMHHOI CHPOBHHH, IO
MICTATP 1ei Kinac Gionoriuno akTuBHUX peuoBuH (BAP).

AHai3 JiTepaTypHHAX JaHUX [TOKa3aB, IO TUIOTU
kabaukis (Cucurbita pepo ssp. pepo L.) poaunu rapOy30Bi
(Cucurbitaceae) € mxepenoM momicaxapuIiB: IyKpiB,
MEKTHHOBUX PEYOBHMH Ta XapuoBHX BOJIOKOH [4, 5]. Bmicr
IYKpIB Yy HUX CTaHOBUTH 53,4-64,1% y nepepaxyHKy Ha
CyXy pEUYOBHHY, BOHH MPEICTABIICHI [II0K03010 (110 2,5%),
dbpyxTozoro (10 0,2%) Ta caxaposzoro (10 0,4%). M'akymn
Kabadka - JIETHYHUH TPOMYKT, BIH JIETKO 3aCBOIOETHCS
OpraHi3MOM, HE BHUKJIHMKAIOYH IIOPA3HEHHs IUIyHKA 1
KUIICYHUKY. Xap4oBi BOJIOKHA IUIOJIB KabaykiB J100pe
ajcopOyIOTh  TOKCHMYHI  PEYOBMHM Ta  HAUJIMIIOK
XOJIECTEPHHY, BUBOJATH iX i3 opranizMy. I[lnoau kabaukiB
AKTHMBI3YIOTb IPOILIECH TPABJIECHHS, TOKPALIYIOTh MOTOPHY
Ta CEKpeTopHy (YyHKIil INIIyHKa Ta KHIIEYHHUKY,
MEePeIIKO/PKAIOTh  PO3BUTKY  aTepOCKIEpO3Yy. Ix
PEKOMEHAYIOTh BKJIIOYaTH B palliOH XapuyBaHHS IpH
3aXBOPIOBAHHSIX HUPOK, NEYIHKH, IUTyHKA Ta KUIICYHUKY,
a TaKOJXX MpH rinepToHii [4].

IIpotre  Bimomocteir mom0  (iTOXIMIYHOTO
JOCTIJKCHHST JIUCTS Ka0auykiB y JOCTYIHIA HayKOBii
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miteparypi Maibke HE BHUSBJICHO. BCTaHOBICHO, IO
HaJ3eMHA YacTHHA KabauKiB MICTUTh aMiHOKHCIOTH [4].
Hamu Gy110 mpoBeieHe AOCIIIKEHHSI ITOJIicaxapyIiB JIUCTS
kabauka OUTOIUIONHOTO Ta BCTAHOBJICHO, IO BMICT CYMH
noicaxapunaiB B HuX craHoButh 18,08+0,99 %, cyma
CHUPTOPO3YMHHNX Tomicaxapunis - 2,33+£0,01 %, cyma
Bojopo3unHHUX momicaxapunis - 10,05+0,33 %, cyma
MEKTUHOBUX  pe4oBHMH  JopiBHoe  14,63+0,88 %,
reminenronosu A - 9,84+0,51 % Ta reminemronosu b -
8,05+0,44 % [6].

Merta nocaifzkeHHs

MerTol0 [aHOTO JOCHTIPKEHHST OyJI0O BUBUYCHHS
SIKICHOTO CKJIaJy Ta KiJbKICHOTO BMICTY MOHOCaxXapuiB
JMCTSI KabayKiB 13 BUKOPUCTaHHSAM METOAY Ta30piIHHHOI
xpomaro-mac-criekrpomerpii  (IX/MC), a  Takox
MPOBEACHHS IOCHI/DKCHHS aHTHUMIKpOOHOi aKTHBHOCTI
BOJHOTO €KCTPAKTY 3 03HAYEHOT CHPOBHHH.

Marepiaau Ta meToau

O0’eKTaMH JOCITIDKECHHS OyJI0 JINCTA KaOadKiB
OUJIOINIOHNX, 3aroTOBJIEHHMX Yy XapKiBChKiil o00xacTi
(Ykpaina) y cepmai 2019-2020 pokis.

Jlns BU3HA4YeHHST MOHOCAxXapuiiB B CHPOBHHI
MetoaoM I'X/MC onepKyBaiiu aleTaTu ajabI0HI TPHILHUX
MOXITHUX BUTBHUX Ta 3B’sS3aHUX MOHOCaXapHJiB Micis 1X
MOBHOTO KKCJIOTHOTO Tifpomisy [7-9].

OpepkaHHS ~ BUIBHHX ~ MOHOCaXapHIiB 3
JOCIIKYBAHOI CHPOBHHH TPOBOIIIN TAaKUM YHHOM:
0,200 Mr CHpOBHWHH TIEpPETHUPAIH IO MOPOIIKOIIOAIOHOTO
CTaHy B CKJLIHIN cTymmi. HaBaxkky mpemapary momimanu
no Biamu, momaBan 10 M po3umHy 80 % eraHONy.
Excrpakuito BUTBHMX MOHOCaxapuaiB NPOBOAWIN Ha
ynbTpa3BykoBi Oani mpu 80 °C BmpomoBxk 4 rojuH.
BigOupanu  excTpakt,  ymaprooBand — JocyXxa  Ta
pecycrieHayBald  JOAaBaHHSIM  BOJHOTO  PO3YMHY
BHYTPIIIHBOTO CTaHAApTy i3 po3paxyHKy 250 MKr Ha
npooy.

Jis BU3HAUEHHS 3araJlkHOTO0 MOHOCaXapHIHOTO
CKJIaJly JI0 HaBaXKW IMpemapary jgofaBaid 2 mia 2M
TpudTopouroBoi kucimotu. ['iapomni3 npooawmm mpu 100
°C BmnponoBx 6 roamH. Bimbupamm 2 M rigpomizarty,
VOaplOBAIA Ta TPOMHBAIMA BOIOK 10 BHIAJICHHSA
TpudTOpOUTOBOI KUCIOTH. PecycreHmyBany 1oqaBaHHIM
BOJHOTO  PO3YMHY  BHYTPIIHBOTO  CTaHAApPTy i3
po3paxyHKy 250 MKT Ha Ipo0y.

Jlis  oTpUMaHHS aJbJOHITPHIBHHUX MOXITHUX
MOHOCaxXapH/IiB €KCTPaKT/TiAPOJIi3aT, ynaproBaid 10cyXa
Ha pPOTOpDHOMY BUMapoByBaui Ta goxaBaiu 0,3 M
JEpUBATH3YIOYOTO peakTHBY (32MI/MI TiIpOKCHIaMiHY
COJITHOKHCIIOTO B CyMilIi mipuawH/MeTaHon (4:1 v/v)).
Po3unHeHNil €KCTpakT BUTPUMYBalIM BIPOAOBXK 25 XB.
mpu 75 °C. AleTWIIOBaHHS allbIOHITPIIEHUX MOXiTHUX
MOHOCAXapuaiB IPOBOIMIN BIIpoaoBxkK 15 xB mpu 75 °C.
Jo peakuiiiHol cymimi nojgaBamud 1 M1 AHXIIOpETaHY,
HAQ/UIMIIOK  JIepUBATH3aLIHHUX  PEareHTiB  BUAAISIIN
MO/BIMHOIO  eKcTpakiiero 1IN  po3dnHOM  KHCJIOTH
XJIOPUCTOBOAHEBOI Ta BOJAM O4MILEHOI. [luxiopeTaHoBuit
map BUCYITYBAJIM 10CyXa Ta po3duHsuid B 300 MK cymini
rentan/etunanetar (1:1 v/v).

XpomarorpadiuHe BHUBYEHHS JJOCIiIKyBaHOI
CHPOBMHM NPOBOAWIN Ha Ta30piAMHHIA XpoMaTo-Mac-
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cnektpoMmeTpuuHii cuctemi Agilent 6890N/5973inert
(Agilent technologies, USA) y HacTynHUX yMOBax:

e xoJoHKa Kanimsipaa HP-5ms
(30mx0,25mmx0,25mkm, Agilent technologies,
USA);

TeMIeparypa BunapoBysaua - 250°C;

Temneparypa inrepdeiicy — 280°C;

PO3IUICHHS TPOBOMMIA B PEXHMi IPOTpaMyBaHHS
TEMIepaTypu - TOYaTKoBY Temreparypy 160 °C
BUTPUMYBAJIM BIOPOJOBX & XB., IJHIMaIM 3
rpazierToM 5 °C/xB 1o 240 °C. KinueBy Temneparypy
BUTPHMYBAJIH BIPOAOBXK 6 XB.;

npoOy 06‘eMoM | MKJI, BBOJMIM B PEKUMI IOALTY
notoky 1:50;

JeTeKTyBaHHA poBoiun B pexkumi SCAN B
miamasoni (38-400 m/z);

MIBUJIKICTH TIOTOKY T'a3y HOCiS depe3 KOIOHKY 1,2
MJI/XB.

[meHTH]IKAIIIFO TPOBOAMIIN 32 YaCOM yTPHMAaHHSI
CTaHJApTIB MOHOCAXapuAiB Ta 3 BHKOPHCTAHHAM
6i6miorexn Mac-cniektpie NIST 02. KinbkicHuit aHami3
MPOBOJIMIIM NIISIXOM JI0J[aBaHHS PO3YMHY BHYTPIIIHBOTO
CTaHAapTy B JOCHKyBaHi mpoOu. Sk BHyTpiuIHiN
CTaH/IapT BUKOPUCTOBYBAJIM PO3YHH COPOITOIY.

KinbkicHui BMICT MOHOCaxXapuaiB (MI/T)
po3paxoByBany 3a Gopmyoro:

X - SX x Mpyer X Vpoz x1000 |
Sger X Mx Vekerp

Ie:
Mguer - HABXKKA BHYTPIITHBOTO CTAHIAPTY HA MPOOY, MT,
M - HaBa)kKKa Mperapary, MrT,

Vpos - 00’ €M pO3UMHHUKA JJIST €KCTPaKIii, MJI,
Vexerp - 00’ €M €KCTPAKTY ISl IEpUBATH3ALlIT, MII,
SX - ruIomia HryKaHoi CIoJiyKH,

Sier - TUIONIA BHYTPIIIHBOTO CTAHAAPTY.

BusnaueHHs AHTUMIKpOOHOT AKTHBHOCTI
npoBoamin y 1Y «lHcTuTYyT MikpoO6iosorii Ta iMmyHouoril
imeni LI.  MeunukoBa HAMH  Vkpaiaw», mig
KepiBHULTBOM K.0i0N.H., cT.H.ci. OconomyeHko TersHn
[MaBniBam. /Iy BU3HAYCHHS aHTUMIKPOOHOI aKTHUBHOCTI
BUKOPHCTOBYBaIH 5 % BOJHUI PO3UYHH I'YCTOIO EKCTPAKTY
3 JNHUCTA Ka0aykiB, OJCP)KAHUH HACTYIHUM YHHOM:
BUCYIICHE 1 MOApiOHEHe cyXe JNUCTA KadauyKiB IiAIaBaId
TPUKpATHIM  eKCTpakuii BOJOK  OYHMIIEHOK  IpH
3araJbHOMY CITiBBIJIHOLIEHHI cupoBHHa:ekcTpareHt 1:10
i3 BpaxyBaHHSIM Koe(illieHTY MNOTJIMHAHHSA DPO3YMHHHKA
(6,4 %) Ta 3arajbHii TPUBAIOCTI €KCTPAKIIIT 4 TOAUHH [IPU
temmeparypi 80-90 °C. Ha nepuromy eTami eKCcTparyBaiiv
npoTsiroM 2 roguH npu Temmepatypi 90 °C. pyry Tta
TPETIO EeKCTPAaKLi0 3/iMCHIOBAIM BIPOAOBX | TOXUHM
ko>kHa rpu Temneparypi 90 °C. Ilicist kKo)KHOT eKcTpakil
BiZI0OYBaJIOCH OXOJIOMPKEHHSI MPOTSATOM | TOAMHH, MOTIM
37MBaHHA CyMilli Ta 11 GiabpTpaLis Ui po3ALIeHHS HIPOTY
Ta eKcTpakTy. OpepxkaHi eKCTpakTH 00'€JHyBajH,
(uTBTpYBaNK Ta KOHIEHTPYBAJM y BaKyyMi JI0 Of€p>KaHHS
TYCTOTO €KCTPAKTy 3eJEeHYBaTO-KOPUYHEBOTO KOJIBOPY 3

DOI: 10.5281/zenodo.7070973

33

XapaKTCpHUM TpaB’HHI/ICTI/IM 3araxoMm. BI/IXiIL TycToro

eKcTpakty craHoBuB 19,8 % Big moBITpsIHO-CYXOl
CHPOBHUHU.

Jns 0aKTepioIOriyHOro OCIIIDKEHHS
BUKOPHCTOBYBAIIH €TAIOHHI TECT-KYIbTYPH:

Staphylococcus aureus ATCC 25923, Escherichia coli
ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Bacillus subtilis ATCC 6633, Proteus vulgaris ATCC
4636, Candida albicans ATCC 885-653. AHTUMIKpOOHY
aKTHMBHICTb NpenapariB BU3Hayanu 1udy3iiHIM MeTo0M
«KOJIOJISI3IBY 13 BUKOPHCTaHHAM cepenoBuina Mriomiepa-
XiHTOHAa 3 HACTYIHMM BUMIPIOBaHHSIM [iaMeTpiB 30H
3aTPUMKH  pocTy  MikpoopranismiB. Ilpm  ominmi
aHTHOAKTEpiabHOI aKTUBHOCTI JOCHIKYBAHOI BUTSKKH
3aCTOCOBYBaJIM HACTYIIHI KPUTEPIi: BIACYTHICTH pocTy abo
HasBHICTH 30HHU 3aTPUMKH pocTy 10 10 MM po3IiiHIOBaIach
SIK BIICYTHICTH 9yTimBOCTi, 10—15 MM — sk HU3bKa, 15-25
MM — SIK TIOMipHA i TEPEeBHINEHHA 25 MM — SK BHCOKA
YYTIMBICTh  MIKPOOPTaHiZMy 10  JOCIiIKyBaHOTO
ekcTpakty. JlocmimkeHHS OyiaM TIPOBEICHI Y TpPHOX
mostopax [10].

Pe3yabTaTi T2 00roBOpeHHs

XpoMaTorpamMu BUSBJICHHS MOHOCAaXapHIiB Ta iX
MOXITHUX Y JIMCTI KabauKiB O1JIOTUIOAHUX HABE/ICHI HA PHC.
1-2, a ix xpomatorpadiyni napamerpu - y tadm. 1.

Sx BumHO 3 maHuX TaOmumi 1, cepen BUTHHHUX
BYTJICBOMIB ineHTH}ikoBaHI D-apabinosa, D-rmoko3a, D-
rajgakro3a Ta D-caxaposa. Y CHpOBHHI MICJIS KHCIOTHOTO
Tigpomizy Ta JiepuBaTH3AIil alEeTUILOBAHUMHA
ANBJIOHOHITpWIaMU BHsABIeHI D-pamHo3a, D-apabino3a,
D-xcunosa, D-manno3a, D-rimroko3a, D-ramakrosa ta D-
¢pyxro3a. Cepen BUIBHUX MOHOCaXxapuaiB y JIHCTI
kabauka jpomiHyBana D-caxaposa (11,09 wmr/r), Takox
BCTaHOBJICHO BMicT D-rimroko3u (1,38 mr/r), D-ranakrosu
(0,11 mr/r) i D-apabinosu (0,09 mr/r). V aucti kabaykis
HicyIst TIAPOITi3y BUSIBIICHO Ta BU3HAYEHO BMICT D-Tiroko3u
(32,39 mr/r), D-ranakro3u (8,26 mr/r), D-apabinosu (2,84
Mmr/t), D-kennosu (2,68 mr/t) Ta D-pamuosu (2,37 mr/t), D-
maHo3u (1,25 mr/r) i D-¢pykrosu (0,53 Mr/r).

I'moko3a € pkepenoM eHeprii juis OaraTbox
opraHiaMiB, Binm Oaktepiii mo mromeit. [l kpamoro
(YHKI[IOHYBaHHS MO30K MIOJIEHHO TmoTpedye 75 %
TJIIOKO3H, BOHA TAKOXK ITOTPiOHA ISl yTBOPEHHS YEPBOHUX
KpPOB’SHMX  KIITHH Ta HeipoHiB. Kcunoza wmae
NPOTUrPUOKOBI Ta aHTHOAKTEpiajbHI BIACTUBOCTI LIOJO
unie Candida Tta rpamueraTMBHUX oprasismi. Ha
BIIMIHY BIiJ caxapo3u, KCHJO3a CIIPHUSE 3POCTAHHIO
«apykHbOI (GUIOpH» B KHUIIEYHHKY, TaKHUM YHHOM
MOCWIIIOI0YM  BHPOOHHMITBO Ta BCMOKTYBaHHS BCIX
XapYOBUX TPOAYKTIB 1 3MIIHIOIOYMA IMYyHHY CHCTEMY.
ApabiHO3a € TIOIMPEHUM KOMIIOHEHTOM KJIITHHHHUX
CTIHOK POCJIMH 1 IIMPOKO IOIINPEHA Y POCIMHHOMY CBITI.
Bona noreHniiHO MOke BUKOPHCTOBYBATHCS K XapyoBa
Jo06aBKa JIs i ATPUMKH FapHOTO 3710pOB’sI Ta 3aro0iraHHs
OXupiHHIO [7].

Pesynbratu BU3HAYCHHS
AKTMBHOCTI ~ BOJHOI  BUTSXKKH 3
O1IOTUTOAHUX HABEICHO Ha pPHC. 3.

AHTUMIKPOOHOI
JUCTA  KaOauKiB
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Tadanua 1. Xpomarorpadiuni mapamerpu 118 BH3HAYeHHS] MOHOCAaXapHuaiB Ta iX MOXiTHHUX y JHCTi KabauykiB

OLIOILIOTHIX
Yac BinmpHi MOHOCaXapuIu 3araibHi MOHOCAXaPHUIU
Hasga cnonyxu - : ; ;
YTPUMaHHS IONIA iKY BMICT, MI/T IUIOINA MIKY BMICT, MI/T
D-Pamuo3a 8,51 0 0,00 6584267 2,37
D-Apabino3sa 9,01 940342 0,09 7907385 2,84
D-Kcunosa 9,44 0 0,00 7444101 2,68
D-Mano3a 15,13 0 0,00 3486881 1,25
D-T'moko3a 15,51 14757353 1,38 90061631 32,39
Etnn-terpa-O-anerni-a- 15,73 955785 0,09 0 0,00
D-rimokonipaHo3ug
D-T"amakto3a 15,98 1131794 0,11 22963394 8,26
Jlikconipano3u 17,77 3128616 0,29 0 0,00
TETpaareTart
MioiHo3utouny 18,34 11771313 1,10 7582669 2,73
reKcaareTar
D-maniToTy rekcaamerat 18,32 2298996 0,22 0 0,00
a-D-pibomipano3umy 18,62 0 0,00 1972788 0,71
METHJITpialeTaT
Cop0bit 18,77 32308198 BHYTpIIIHI 15446107 BHYTPIIIHIH
CTaHIapT CTaHIApT
D-®pykro3a 18,93 0 0,00 1466060 0,53
denin-2,5-mu-0O-aneTni- 21,44 816091 0,08 0 0,00
1-tio-a-D-
LIIIOKO(ypaHO3HI-yPOHO-
6,3-1aKTOH
Ilen06i03u OKTaaneTat 22,62 0 0,00 3518884 1,27
Terpa-O-anerun-dpenia-o- 23,33 0 0,00 2735046 0,98
D-rynodypanosusg
Terpa-O-anerun-gpenina-o- 23,67 1274786 0,12 12414285 4,47
D-rynodypanosusg
1-Anin-2,3-5,6-terpa-O- 23,69 0 0,00 3979996 1,43
aneTun-45-
MaHHOGYpaHO3U]
Caninuny 2',3',4',6'- 33,08 1991662 0,19 0 0,00
Terpaauerar-o-O-
CaITIMIIATY aleTart
D-Caxapo3sa 34,07 1,18E+08 11,09 0 0,00
JdiameTpu 30H 3aTPUMKH POCTY, MM
25,00
20,00 +— 0 17,60 I 1 =
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Puc. 3. J[iarpama pe3yJbTaTiB BHBYEHHS AHTUMIKPOOHUX BJIACTUBOCTEH BUTMKKH 3 JIMCTS Kal0aukiB
OitonJionHUX (eKCTPareHT — BojAa ovunieHa), p< 0,05
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Amnaniz ngaHux puc. 3 CBiAYMTH, IO BOJHA
BUTSDKKA 3 JIMCTSA KabaukiB TPOSBISE JOCTOBIPHO
BUP)XEHY aHTUMIKPOOHY aKTHBHICTb BiIHOCHO YCiX T€CT-
IITaMiB MIKpOOpPTaHi3MiB.

OTtpumasni pe3ynmpTaTu CBiTUaTh po
MEPCIEKTHBHICTh TOAANBIINAX JTOCTIIKCHD B 0OpaHOMY
HANpPSMKY U1 pO3pOOKH Ha OCHOBI JIUCTS KabaduKiB HOBUX
AHTHMIKPOOHHX 3aCO0iB.

BucHoBku

VYnepue NpOBeJICHE JOCITIKEHHSI
MOHOCaXapuIHOTO CKiaxy JucTs KabaukiB. OnepikaHi
Pe3yNbTaTH MOKa3yI0Th MEPCIEKTHBHICTh IX ITOJANIBIIOTO
noraubseHoro nocmimpkeHHs. KpiM Toro, 10ocuTh BUCOKA
AHTHMIKPOOHA aKTHBHICTH JUCTA KabaykiB OLTOTUIONHUX
JIO3BOJISIE TIPUITyCTUTH MOKIIMBICTE CTBOPEHHS Ha IX
OCHOBI JIIKapCcbKOTO0 3ac00y aHTUMiKpoOHOT 1ii. Onepxai
JaHi  MOXYTb OyTH TaKOXX  BUKOPUCTaHI U
CTaHJApTHU3AIlii Ta PO3POOKH METOIB KOHTPOJIIO SKOCTI Ha
JOCIIIIKYBaHy CHUPOBHHY.

Study of the monosaccharide composition of vegetable
marrow leaves by the GC/MS method and
determination of their antimicrobial activity

Olena losypenko, Viktoriia Kyslychenko

Introduction. Vegetable marrow (Cucurbita pepo L. ssp.
pepo L.) of Cucurbitaceae family is a source of
polysaccharides: sugars, pectins and dietary fibers. They
are easily absorbed by the body, without causing irritation
of the gastric and intestines. Dietary fibers of vegetable
marrow fruits adsorb toxic substances and excess
cholesterol well, remove them from the body. Vegetable
marrow fruits activate digestion processes, improve the
motor and secretory functions of the gastric and
intestines, and prevent the development of atherosclerosis.
They are recommended to be included in the diet for the
kidneys, liver, gastric and intestines diseases, as well as
for treatment of hypertension. However, there is almost
no information on the phytochemical study of vegetable
marrow leaves in the available scientific literature. The
aim of the work was to identify and assay of
carbohydrates by gas chromatography/mass spectrometry
method (GC/MS) of vegetable marrow leaves, as well as
conducting a study of the antimicrobial activity of an
aqueous extract from the specified raw material. Material
& methods. The raw materials used for research were
harvested in August 2020 in Kharkiv region (Ukraine).
The monosaccharides composition was determined

by GC/MS method on gas chromatograph Agilent 6890N
with 5973inert mass detector (Agilent Technologies,
USA). Samples were analyzed on a capillary column HP-
5MS of 30 m length and an internal diameter of 0.25 mm,
the thickness of the stationary phase was 0.25 pm. The
first set up was at oven temperature of 160°C and held for
8 min, then raised to 240°C at the rate of 5°C/min and
kept at this point for 6 min. Helium was used as a carrier
gas at a constant flow rate of 1.2 cm®min. Detection was
performed in the SCAN mode at the width range of 38—
400 m/z. Identification of monosaccharides was based on
comparing their retention times with retention times of
standards of the mass spectral library NIST 02.
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Quantitative analysis was performed by adding a solution
of the internal standard to the tested samples. Sorbitol
solution was used as an internal standard. Reference test
cultures were used for bacteriological research:
Staphylococcus aureus ATCC 25923, Escherichia coli
ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Bacillus subtilis ATCC 6633, Proteus vulgaris ATCC
4636, Candida albicans ATCC 885-653. The
antimicrobial activity of the preparations was determined
by the diffusion method of "wells" using the Muller-
Hinton medium followed by the measurement of the
diameters of the zones of inhibition of the growth of
microorganisms. When evaluating the antibacterial
activity of the tested extract, the following criteria were
used: the absence of growth or the presence of a zone of
growth retardation up to 10 mm was considered as a lack
of sensitivity, 10-15 mm as low, 15-25 mm as moderate,
and exceeding 25 mm as high sensitivity of the
microorganism to the studied extract. Experiments were
carried out in three repetitions. Results & discussion.
The GC/MS method was used to determine the qualitative
composition and quantitative content of carbohydrates in
vegetable marrow leaves. Free carbohydrates included D-
arabinose, D-glucose, D-galactose and D-saccharose were
identified. D-rhamnose, D-arabinose, D-xylose, D-
mannose, D-glucose, D-galactose and D-fructose were
also identified in plant raw material after acidic hydrolysis
and derivatization with acetylated aldononitriles. Free
carbohydrate D-saccharose was present in vegetable
marrow leaves in the greatest amount (11.09 mg/g). In the
vegetable marrow leaves predominant ones were D-
glucose 1.38 mg/g, D-galactose 0.11 mg/g and D-
arabinose 0.09 mg/g. Also, monosaccharides after
hydrolysis in the vegetable marrow leaves were identified.
In the raw material the prevailing ones were D-glucose
(32.39mg/g), D-galactose (8.26 mg/g), D-arabinose (2.84
mg/g), D-xylose (2.68 mg/g), D-rhamnose (2.37 mg/g),
D-mannose (1.25 mg/g) and D-fructose (0.53 mg/g).
Aqueous extract from vegetable marrow leaves showed a
reliably pronounced antimicrobial activity against all test
strains of microorganisms. Conclusions. The
monosaccharide composition of vegetable marrow leaves
was studied for the first time. The obtained results show
the prospects of their further in-depth study. In addition,
the fairly high antimicrobial activity of the leaves of
white-fruited vegetable marrow suggests the possibility of
creating an antimicrobial medicinal product based on
them. The obtained data can also be used for
standardization and development of quality control
methods for the studied raw materials.

Keywords: vegetable marrow, leaves, monosaccharide,
gas chromatography/mass spectrometry method,
antimicrobial activity.
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