SWorldJournal Issue 4 / Part 2

https://www.sworldjournal.com/index.php/swj/article/view/swj04-02-002

DOI: 10.30888/2410-6615.2020-04-02-002
YK 615.322:582.933-148-119:577.115.3
DETERMINATION OF FATTY ACIDS CONTENT IN SEEDS OF

PLANTAGO MEDIA L.
BU3HAYEHHS BMICTY XKXUPHUX KUCJIOT Y HACIHHI ITIOJOPOKHUKA
CEPEJIHBOI'O

Khortetska T. V./ Xopreusnka T. B.

Ph.D, senior lecturer. / k. ¢hapm. H., cm. UKL
ORCID: 0000-0001-7344-5295

Maliuhina O. O. / Mamworina O. O.

Ph.D, as. / k. ¢papm. n., ac.

ORCID: 0000-0002-4909-4250

Smoylovska G. P./ CmoitnioBeska I'. I1.

Ph.D., doc. / x. ¢papm. H., ooy.

ORCID: 0000-0002-6272-2012

Yerenko O. K. / €penko O. K.

Ph.D, as. / k. ¢papm. H., ac.

ORCID: 0000-0003-1502-6281

Mazulin O. V. / Ma3syJin O. B.

Dr. hab., professor / 0.¢papm. n., npocp.
Zaporizhzhia State Medical University, Zaporizhzhia, Maiakovskyi avenue 26, 69035
3anopizvkuii depacasruii MeOUyHUL YHigepcument,
3anopiorcorcs, npocn. Maskoscvkozo 26, 69035

Anomauia. Y pobomi pozenadaiomuvcs pe3yiomamu 00CHIOHCEHHS BMICIY HCUPHUX KUCTOM Y
HACIHHI NOOOPOIACHUKA CepeOnHbo20 (nopu Yrpainu. Jocniodicenns nposoounu memooom 2a3o80i
xXpomamozpadii. Bcmanoeneno, wo Hacinmua nodopodicHuka cepedHvbo2o micmums 10 srcupHux
KUCiom, cepeo AKUX Nepesadcardmv HeHacuyeHni JiHonesa, oneinoea ma JaiHonenosa. Cepeo
HACUYEHUX JHCUPHUX KUCTIOM Nepesaxcac NaibMimuHo8a KUCIOma.

Kniouoegi cnosa: nooopooicrux cepeorniil, scupui kucromu, Plantago media L.

Beryn. OcranHiM yacoMm (apmalrieBTUYHa TPOMHUCIOBICTh MPOBOAUTH BEIUKY
KUTBKICTh JTOCHIIPKEHBb 3 PO3IIMPECHHS aCOPTUMEHTY OE3MEUHMX JIIKAPChKUX 3ac00iB
IUIIXOM PO3pOOKM HOBHMX OpPHUTIHAJIBHUX JIIKAPCHKUX TMpernapariB Ha OCHOBI
MPUPOJHOI CUPOBHHM. Y IIbOMY IUIaHI MEPEBEPTAE yBary HayKOBIIB MOJOPOKHUK
cepenniit (Plantago media L., Plantaginaceae), 1o moB’s3aHO SIK 3 MOT0O MIMPOKUM
PO3MOBCIO/IPKEHHSIM Ta MOKJIMBICTIO IHTPOMYKIIi, Tak ©W OaraTUM CIEKTPOM
OlosoriuHO aKTHBHUX pedoBuH [l1]. PocnawHM Buay BHUSBISIOTH NPOTH3ANaIbHI,
AHTUOKCUJIAHTH1, aHTUMIKPOOHI1, IMyHOMO/IYJIIOI0UI Ta 1HIIT BIACTUBOCTI [2, 3]

dapmakoIoriyHa aKTUBHICTh €KCTPAKTIB 3 POCIMHHOI cupoBuHU Plantago media
L. moB’si3aHa 31 BMICTOM O10JIOTIYHO aKTHMBHUX PEUOBUH CEPEJl SIKUX IMEPEBAKAIOThH
noyiicaxapuau, (HIaBOHOIAM Ta 1HII (PEHOJIbHI CIIOMYKH, IpUIO0inM, BITaMiHH,
buToXiHOH, MiKpoesneMeHTH [1-4]. ¥V Toil ke yac He MPOBOIUIMCS JOCIIIKEHHS
MOJTOPO’KHHUKA CEPETHBOTO Ha BMICT KUPHHUX KUCIOT.

XKupHi KUCHOTH — HE3aM1HHI ()aKTOPH KUBJIEHHS OPraHi3My JIIOJIMHU Ta OEpyTh
y4acTb B OOMIHHUX Ipollecax BITAMIHIB 1 JKHpPIB, € CTPYKTYPHUMH KOMIIOHEHTAMH
dbocdomimniiiB, BUSBIAIOTh aHTUCKJIEPOTUYHY aKTUBHICTH [5]. YCl1 KHpHI KUCIOTH
NOAUIAIOTh HAa HAacu4eHl Ta HeHacudeHl. JKupHi omii, 10 CKJIaay SKUX BXOISTb
HEHACUYEH1 KUPHI KUCIOTH, BUSIBIISIIOTH T1IOXO0JIICTEPUHEMIYHY T4 aHTUOKCUAAHTHY
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aKTUBHICTh. [loJiHEHACHYEH] KUPHI KUCJIOTH TaKOXK BXOATH 0 CKJIady Iperaparib
3 HEUPOIIPOTEKTOPHOIO Ta KapA10MPOTEKTOPHOIO JI€I0, MOKPAIIYIOTh CTaH IIKIPU MPH
aTOMYHOMY JepMaTHUTi, Tcopiazi Ta akHe [7]. Omera-3-mojiHEHACHYCHI KHUPHI
KUCIOTH (JIIHOJIGHOBA KHUCJIOTAa) HE TUIBKM BHSIBISIOTH LIMPOKUNA  CHEKTP
(bapmakosOTriyHOI aKTUBHOCTI Ta O€pyTh ydacTh Y CHHTE31 psy MpOCTarjaHAMHIB,
HOPMAaJI3ylOTh apTepialbHUA THUCK 1 PIBEHb XOJIECTEPUHY B KpOBi. TakoX BOHH
CIPUSIOTh TMPOHUKHEHHIO MOJICKYJ JIKApPChKUX PEUYOBUH KPi3b IUIa3MaTHYHI
MEMOpaHW Ta BUCTYIMAIOTh SK PEryJISTOPH BHYTPIITHHOKIITHHHUX IEPETBOPEHB,
OepyTh yd4acTh y TMPOBEICHHI HEPBOBOTO IMIyJibcy. JliHOJIEBa KHCIOTa TaKOXK
BUKOHY€ DPsii BAXJIUBUX (PYHKIIH y peryssuii OOMIHHHUX HPOLECIB, Y TOMY YHUCIHI,
PIBHSI 1HCYJIHY, MIATPUMII HEOOXIJHOTO TrOpMOHaJIbHOro OanaHcy. Y ditorepamii
PEKOMEHYEThCSl IIUPOKO 3aCTOCOBYBATH POCIMHH, SIKI MICTSTh T'aMa-JIiHOJIEHOBY
KHUCIIOTY JUIsl JIIKYBaHHS 3aMalibHUX 1 aBTOIMYHHHMX 3aXBOPIOBaHb [§].

HacuueHni >kupHI KHUCIOTH BHKOHYIOTh IEPEBAXKHO CHEPreTUYHY (YHKIIIO.
[TanmpMiTHHOBA KHCIIOTa B OpraHi3Mi JIIOJUHH € IIONEPETHUKOM  IHIIHX
JOBIOJIAHITIOTOBUX JKHUPHUX KHCIOT (MaJbMITOJCIHOBOI, OJIETHOBOI TOINO), Oepe
ydacTb y oOMmiHi BitamiHiB A, /I, E, K [6].

3Ba)karouu Ha BUCOKE 3HAYEHHS JIIKAPChKOi POCIMHHOI CHPOBHUHHU, IIO0 MICTUTh
HEHACHUYEH1 >KUPHI KHUCJIOTH Ta HEAOCTATHICTh JAHUX IIOJO0 >KHUPHOKHCIOTHOTO
CKJaay POCIMHHOI CHPOBUHHM MOJOPOKHHMKA CEPEIHbOTO, BU3HAUEHHS SKICHOTO
CKJIaZy Ta KUIbKICHOTO BMICTY UPHHMX KHUCJIOT y HaciHHI Plantago media L. mae
BEJIMKE HAYKOBE 1 MPAKTHUYHE 3HAYCHHS.

Metorw wmi€i podOTHM € JOCHIKEHHS BMICTY JKUPHUX KHUCJIOT Yy HACiHHI
nogopoxHuka cepeanboro (Plantago media L.) ¢iopu Ykpainu.

Marepiasm i meroam JlocnmipKyBaHa pPOCIMHHA CHPOBMHA — HACIHHS
MOJIOPO’KHUKA CEpelHbOro, 3i0paHe Ha TepuTopii YKpaiHu y mepioag MOBHOI
ctursocTi (munenb-ceprners 2018-2019 pp). JocyuryBaHHS pOCIUHHOT CUPOBUHU 0
MOBITPSTHO-CYXOT'0 CTaHy 3[IACHIOBAIM Yy CyIIMIbHINA madi npu Temneparypi +60°C
[8].

Bwmict  xkupHux kuciaor Bu3Hadanu 3a  Mertonukoro ['OCT «Macna
pactuTenbHble. MeToJ| ompeneseHus: KUPHOKUCIOTHOrO coctaBay [9]. PociuHny
CUPOBHMHY €KCTparyBajd H-T€KCAHOM y 00’€MHOMY CITIBBIJHOIIEHHI | YacThHA
CUPOBMHM JI0 2 YaCTUH EKCTPAareHTa, €KCTpareHT BIAraHsuIM. 3A1HCHIOBAIN
METHJIIOBaHHS 3a CTaHJAPTHUMHU METOAMKAMHU 3a JOMOMOIOI0 PO3YMHY HATpIio
MeTuiaaty y MeTaHomi 2 woaw/am’. Ilepex HaGopoM 10 MIKpOIINpHIA CyMy
METWJIOBUX e(dipiB PO3BOAWIM H-TeKCaHOM. SIKICHMM CKJIaJg Ta KUIbKICHE
CITIBBIJTHOIIIEHHS METUJIOBUX e(dipiB BU3Hayaau Ha xpomaTtorpadi «HP» 6890 series 3
MOJIYM’ STHO-10HI3alITHUM JIETEKTOPOM, BUKOPUCTOBYIOUH JIJI PO3AUICHHS KallUIIPHY
KOJIOHKY (TeMIiepaTypa TepmocTara kojioHok 196°C, remneparypa imxxextopa 250°C,
Temmeparypa neui iHxekropa 275°C). ¥V SKOCTI ra3y-HOCIsI BUKOPUCTOBYBAJIU a30T,
WBUIKICTL MOTOKY 40 Mi/xB. O6csr mpobu cknagas 1 M.

BMmicT KUpHUX KHCIOT BU3HAYaJIM 3a METOJMKOIO BHYTPIIIHBOI HOpMai3allii,
npuiiMaroun cymy 1wion ycix mikiB 3a 100% [9, 10].

Pe3syabTaT Ta o0roBopeHHss Meronom ra3zoBoi xpomatorpadii y HaciHHI
MOIOPOKHUKA CEPETHBOTO BU3HA4YeHO 70 10 »kupHUX kuciot (puc. 1, tadmn. 1).
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Taoaunga 1
BMicT )KUPHMX KHCJIOT Y HACIHHI OJOPOKHUKA CEPEAHBOrO, (¥ + AX), n=6, P=95 %
PevyoBnHAa, 1110 BU3HAYAETHCS Yac Buxoay, | Bmict, % Bix 3arajabHoro
XB. BMICTY JKUPHHX KMCJIOT
Hacuueni »xupHi KUCJIOTH
Mipucturora C14:0 5.243 0,053+0,003
ITanemiTiaOBa C16:0 8.453 8,412+0,420
Cteapunona C18:0 14.667 1,369+0,0680
Apaxinosa C 20:0 19.720 0,069+0,003
berenosa C22:0 28.108 0,117+0,006
Bcboro HacM4eHUX KUPHUX KUCIIOT 10,020+0,500
HenacuueHi :KupH1 KUCJIOTH
Mononenacuueni
ITanemitoneinosa C16:1 10.102 0,079+0,004
Oneinosa C18:1 15.612 17,616+0,880
Iloninenacuueni
Jlinonesa C18:2 18.003 61,183+3,060
Jlinonenona C18:3 21.292 10,722+0,536
Eiiko3amienosa C20:2 26.658 0,380+0,019
Bcboro HeHaCHYEHHUX JKUPHUX KUCIIOT: 89,980+4,500
A6m0pCbKCl p03p061<a

OHacuueni HOMoHeHeHacHueHi W ITomiHeHacHUeHi

Puc. 1 7KupHi KMCJI0TH HACIHHS OAOPOKHUKA CePeAHBOI0
Asmopcobka po3pobka
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3rilHO 3 OTpUMaHUMH pe3yiabTaramu (puc. 1, Tad. 1), nng HaCIHHA
MOJIOPO’KHUKA CEPETHHOTO XAPAKTEPHUM € BEIMKHWNA BMICT HEHACHUYCHUX >KUPHUX
kucaoT (10 89,980 £+ 4,500%).

BcranoBnieHo, 1110 OCHOBHUMH KHUPHUMH KUCIOTaMU JOCIIKYBaHOT POCTUHHOT
CUPOBHHH € HEHACUYeHI, a came JiHoseBa (1o 61,183 + 3,06%), oneinona (1o 17,616
+ 0,880%) Ta niHoneHosa (10 10,722 + 0,586%) kuciaotu. Ceper HACUUEHUX KUPHUX
KHCJIOT TiepeBaxkae mnampMmiTHHOBa (Mo 8,412 + 0,420%). Takox y HaciHHI
MOJIOPO’KHUKA CEPEJHbOr0 TPHUCYTHI Yy HE3HAUHIM KUIBKOCTI HACHUYEH1 KHCIOTH
creapuHoBa (mo 1,369 + 0,0680%) ta OerenoBa (mo 0,117 = 0,006%), a Takox
HeHacudeHa eikozaaieHoBa kuciorta (10 0,380 £ 0,019%) V cniioBUX KiIBKOCTSIX
(m0 0,1%) mpucyTHI HacCH4YEHa apaxiHOBa KMUCJIOTa Ta HEHACUYEHA MaJIbMITOJIETHOBA.

Pe3ynbTaTi AOCIIKEHHS CBIIYaTh PO HEOOXIAHICTh MOMIMOJIEHOT0 BUBYCHHS
POCIIMHHOI CHPOBWHHU TOJOPOKHHUKA CEPEAHBOTO SK TEPCIIEKTUBHOTO JDKEperia
HEHACUYEHUX KUPHUX KUCJIIOT.

BucHoBkH 3a 1011OMOTOI0 METO/1a Ta30Boi XpomaTtorpadii OyjI0 BUBYEHO BMICT
KUPHUX KUCJIOT Y HACIHHI MOJOPOKHUKA CEPEAHBOTO PuIopu YKpaiHu.

VY nocnimxyBaHii CHPOBUHI BCTAHOBJIEHO BMICT 10 JKUPHUX KUCIOT, CEPE SIKUX
nepeBaxaroTh HeHacuueH1 KuciaoTH (10 89,980 + 4,500% Bix 3araibHOI KIJTBKOCTI).

OCHOBHMMHU HEHACHUEHUMHU KUCJIOTaMHU 3pa3Ka, 10 JTOCIIKYBaBCs, € JIIHOJIEBA,
oneiHoBa Ta JiHOJeHoBa. Cepen HACHYEHUX SKUPHUX KHUCJIOT TIEpeBaxkae
MaJbMITHHOBA.
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Abstract. The high scientist interest to Plantago media L. is associated with its wide
distribution, a possibility of introduction and a variety of biologically active substances. Plants of
this species exhibit anti-inflammatory, antioxidant, antimicrobial, immunomodulating properties.
The pharmacological activity of plantain extracts is determined by the content of biologically active
substances, of which predominate polysaccharides, flavonoids and other phenolic compounds,
iridoids, vitamins, phylloquinone, and trace elements.

Fatty acids carry out a number of important functions in the human body: they are structural
components of phospholipids and take pate in the metabolism of vitamins and fats, furthermore,
they exhibit anti-sclerotic, hypocholisterinimic, cardioprotective activity, improve skin condition in
a range of skin diseases and they are a source of energy. Omega-3 fatty acids facilitate the
penetration of medicine through the cell membranes.

Considering high value of medicinal plant materials which are containing unsaturated fatty
acids and the insufficient data on the fatty acid composition of Plantago media L. plant materials,
the determination of qualitative and quantitative composition of the fatty acids in the seeds of
Plantago media L. has great scientific and practical meaning.

The aim of this work was studying the content of fatty acids in the seeds of Plantago media L.
in Ukraine flora.

Materials and methods. The plant raw materials are the seeds of Plantago media L., which
were collected during the period of full maturity (July-August 2018-2019). The fatty acid content
was determined by gas chromatography by the area of chromatographic peaks according to the
method of internal normalization. The sum of areas of all peaks was taken as 100%.

Results and discussion. 10 saturated and unsaturated fatty acids were identified in explore
sample. Seeds of Plantago media L. are characterized by a high content of unsaturated fatty acids
(up to 89.980 + 4.500%). The main fatty acids of the studied raw materials are unsaturated linoleic
(up to 61.183 + 3.06%), oleic (up to 17.616 + 0.880%) and linolenic (up to 10.722 + 0.586%) acids.
Among saturated fatty acids, palmitic acid prevails (8.412 + 0.420%,).

Conclusions. The method of gas chromatography was used to study the content of fatty acids
in the seeds of Plantago media L.

The presence of 10 fatty acids was found in the studied raw materials, among which
predominate unsaturated acids (up to +% of the total amount of fatty acids). The main fatty acids of
the studied raw materials are unsaturated linoleic (up to 61.183 + 3.06%), oleic (up to 17.616 +
0.880%) and linolenic (up to 10.722 + 0.586%) acids. Among saturated fatty acids, palmitic acid
prevails (8.412 £ 0.420%,).

Key words: Plantain, fatty acids, Plantago media L.
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