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KUPHOKUCJOTHUM CKJAJ CHPOBUHHU
LUHIi BATOHYEHOI (ZINNIA ELEGANS JACQ.)

Tyny6 1.0., Bypaa H.€.

Kadenpa ximii npupoanux cnonyk i HyrpunioJorii
HanionansHoro ¢papManeBTHYHOIO YHiBEpCUTETY
e-mail: cnc@nuph.edu.ua

Beryn. Iunist BuronueHa (Zinnia elegans Jacq.) —
TpaB’siHUCTA pociuHa poauHu AfictpoBi (Asteraceae),
siKka ToxoIuTh 3 Mekcuku Ta LlenTpanbHoi Amepuxu. s
pOoCMHa BHUPOINYETHCS B 0araThboX KpaiHax CBITy SIK
OpHaMeHTalkHa pociuHa [1-2].

Ha croromgni mpoBOASTBECSA TOCTIKCHHS LUHIT
BHTOHYCHOI MIOJ0 BUBYCHHS il XIMIYHOTO CKJIAAy Ta
(hapMakoJIOTIYHOT aKTHBHOCTI. Y XOJi MpPOBEACHUX
eKCIIEPUMEHTIB Ul CHPOBUHHM 1€l  POCIMHHU
BCTAHOBJICHA AHTHOKCHJIAHTHA Ta TeNaTONpPOTEKTOPHA
aktuBHICTh [1-2]. BigHOCHO XIMIYHOTO CKIagy, TO
Cy4JacHI JOCTI[UKEHHS B OCHOBHOMY IIPHUCBSYCHI
¢enonpEIM criomykaMm [1, 3]. Takox € BimoMocTi, 1o
CTOCYIOTHCS] BUBUEHHSI IHIINX BU/IB POCIUH poay Zinnia,
30kpema Zinnia pauciflora. Y CHUpPOBHHI IIi€i pOCITUHH
BCTaHOBJICHA HasBHICTHb edipHoi omii, ¢naBoHOImIB, y
TOMY YHCJIi QHTOLIaHIB, a TaKOXX NPOBEJCHO BUBUCHHS
KUPHUX KUCHOT [4-5]. JKupHOKHCIOTHUI CKiIa[ BUBYAIH
y HaciHHi Zinnia pauciflora, y migcymKy Oymo
BCTAHOBJICHO IPEBAIIOBAHHS TAKUX KHCIJIOT SIK JIIHOJIEBA
(34,98 %), mamemiTrHOBaA (17,27 %) Ta onmeinosa (13,33
%) [5].

Y cyyacHMX HayKOBHX IpalsiX OIMCaHi
BiIOMOCTI 010 (hapMakoJIOriyHOT aKTUBHOCTI
POCIIMHHUX EKCTPAKTiB, SIKI MICTSTh XHPHI KHUCIIOTH, a
camMe MpoTH3analbHOT, aHTUMIKPOOHOT, aHTHOKCHJAHTHOT
[6-8]. OCKiaBbKH KUPHI KUCIOTH MOXKYTh OOYMOBIIOBATH
(apmakooriyanii eexT, TO X BHBUEHHS y POCIMHHIN
CHPOBHHI € Oe3MepeTHO HEOOXiTHIM.

Mertoro po6oTHn Oymo BHUBUYEHHS
KMPHOKHCIOTHOTO CKJIa[ly CHPOBUHHM IIMHIT BUTOHYEHOI.
Martepiann Ta meroau. [[1s NpoBeNeHHS €KCIIEPUMEHTY
BUKOPDHCTOBYBAJIM TpaBy, JIMCTS, KBITKHM, cTeOsia Ta
KOpeHI [WHII BHUTOHYEHOI, SKI 3aroToBIsUIM y (asi
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LBITIHHA B YKpaiHi (XapkiBcbka 06nacTh) y ceprai 2021
p. CupoBHHA TpECTaBNIIE€ COOOI CYMIII TAaKUX COPTIB
sk Kapycenb Ta PoxeBuit OpiniaHT.

JlocmiUKeHHS METHJIOBHX €CTEpiB  KHPHHX
KHCJIOT TPOBOIWIM Ha Ta30BOMy xpomarorpadi
«CemMixpoM-1» 3 TOITyM’ THO-10HI3aMIHHAM TETEKTOPOM.
Komonka razoxpomarorpadiuna 3 HepkaBirouoi craii
JIOBXHHOIO 2,5 MeTpa Ta BHYTPILIHIM JiaMeTpoM 4 MM,
HallOBHEHa HEpPyXOMOI0 (ha30l0 — IHEPTOHOM, SKHH
00po6nenwuii 10% nietuneHrmikoabcykimaarom (DEGS).

Ha  xpomartorpadi  BCTAaHOBIIOBAJIM  TakKi
napameTpu poOOTH: TeMIlepaTypa TepMOCTaTa KOJIOHOK —
180°C, Temmepatypa Bumapauka — 230°C, TemnepaTypa
nerekropa — 220°C, mMBHIKICTH MOTOKY ra3a HOCIsA (a30T)
— 30 cM’/xB, 00’eM IPOOH 2 MM’ PO3UMHY METHIOBUX
€CTepiB KUCIIOT y TeKCaHi.

InenTndikanito METHWIOBHX €CTEpIB IKHPHUX
KHCJIOT TIPOBOJWJIM 32 4YacoM YyTPUMYBaHHs MiKiB
METUJIOBHX €CTEpiB CTaHJApTHUX 3pa3KiB KUPHHUX
KHACJIOT Yy TIOPIBHSHHI 31 CTaHAApTHOI CYMIIIIIIO.
Po3paxyHOK CcKJIaly METHJIOBHUX €CTEpIB MPOBOIMIN
METOZIOM BHYTpPIIIHBOI HOpMmamizaimii. Sk pedepeHTHI
3pa3Ki BHKOPHCTOBYBAJIHM CTaHAAPTH HACHYCHHX Ta
HEHACHYECHNX METHJIOBUX €CTEPIiB )KUPHUX KHCIOT (hipMu
«Merck».  MeTHIOBI  €CTepH  JKUPHHX  KHCIOT
oTpuMyBaiu 3a MoaudikoBaHow Meroukoro [lefickepa,
ska 3a0e3medyBajia IOBHE METWIIOBAHHS IKMPHHX
KucioT. J[ns MeTnnioBaHHS BUKOPHCTOBYBAIM CYMIII
xiopoopMy 3 METaHOJIOM Ta Cip4aHOIO KHCIOTOIO Y
croiBBigaomeHHi 100:100:1. ¥V cxiistHI aMITy Tl BigMipsutd
30-50 mxn nimodimpHOI ¢pakmii, mpuwimBamH 2,5 MI
METWITIOIYO] CyMilm Ta aMmynu 3amatoBanu. [lorim ix
MOMIIITANTK IO TepMocTary 3 Temreparyporo 105°C Ha 3
rox. Ilicns  3akiHUeHHS  METHIIOBaHHS  aMIyJd
PO3KpHMBAJIM, BMICT MEPEHOCHIN B MPOOIPKY, 0JaBain
MOPOIIKOMOMIOHUI  IIMHKY  cynbdar Ha  KIHYHKY
CKaJbIIeNs, TMPIINBAIN 2 MJ BOAW OYHMINEHOI Ta 2 MI
TeKCaHy s eKCTpakmii MeTwioBHX ectepiB. Ilicms
peresibHOrO 300BTYBAaHHS 1 BiJICTOIOBaHHS, T'€KCAHOBY
BUTSDKKY  (QUIBTpyBanM 1  BHKOPHUCTOBYBAIH  JUIS
XxpomarorpagivHoro ananizy [9].
Pe3yabraTH Ta o0roBopeHHsi. Xpomarorpama CyMilii
CTaHAApTHHUX 3pa3KiB )KUPHHUX KHUCJIOT HaBeJCHA Ha pHC.
1.
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Puc. 1. Xpomarorpama cTaHAapTHUX 3Pa3KiB JKUPHUX KHCJIOT

XpoMaTorpamMu BUBYEHHS JKHPHOKHCIOTHOTO  pHC. 2-6.
CKJIamy JOCITiKyBaHWX BHIIB CHPOBHHHM HaBEICHI Ha
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Puc. 2. XpomaTorpama ;KUPHOKHCJIOTHOTO CKJIAy TPABM LMHii BATOHYEHOI
BHU3HAYCHO 13 )KMPHHUX KHUCIIOT, Cepe. SIKNX 7 HACHUICHHUX,
Y pesynbTari XpomarorpadigHOro BHBYCHHA 5 HEHacWYeHHX Ta | HeimeHTH(iKOBaHA.
KHUPHOKHCIOTHOTO CKJIaay TpaBW IMHII BUTOHYECHOL
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Puc. 3. XpomaTorpama ;KMPHOKHCJIOTHOTO CKJIALY JIUCTS IUHII BATOHYEHOT

VY nueri uuHii BUTOHYEHOi Oyja BH3HAa4YeHa  cepell SKHUX 1eHTU(IKOBAHO 7 HACHYCHHUX KHCIOT, 5
aHaJIOTiYHa KUIbKICTh )KUPHUX KHUCIIOT SIK 1 JUIS TpaBH, HEHAacH4eHHX Ta | HeineHTH(IKoBaHA.
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Puc. 4. XpomaTorpama ;KUPHOKHUCJOTHOI0 CKJIAy KBIiTOK IUHil BATOHYEHOI

VY kBiTKax JOCH/KyBaHOI POCIMHM IMiJi Yac  KHUCJOT, 30KpeMa 5 HAcHYeHHX, 7 HEHacCH4eHHX Ta 2
eKCIIEPUMEHTY BCTAaHOBJIEHA HAsBHICTh 14 OJKUPHHX  HeileHTU(IKOBaHI.
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Puc. 5. XpomaTorpama ;KMPHOKHCJIOTHOTO CKJIAAY cTedes IIMHIi BUTOHYEHOT

Y pesymprari aHamizy crTeOenm BH3HAUEHO

HasiBHICTH 13 HUPHUX KHCIIOT, cepell AKuX 6 HaCHUCHHUX,
6 HeHacu4eHux Ta 1 HeineHTH(iKOBaHA.
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Puc. 6. XpomaTtorpama s>KHpHOKHCJIOTHOIO CKJIa1y KOPeHIB IIUHII BUTOHYEHO]I
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VY KopeHsX nWHII BUTOHYEHOI BHUsBIEHO 14 KinbkicHuii BMiCT KUPHUX KHCIIOT
XKUPHUX KHCJIOT: 5 HAacH4eHHWX, 7 HEHAaCHMYeHUX Ta 2  IpeJCTaBlIeHO y Tabdi. 1.
HElCHTU(IKOBaHI.
Taoauus 1. JKUpHOKHCIOTHHI CKJIAJA CHPOBHHH IIUHiT BATOHYEHOI
Ne Kupmni knciorn CupoBnna
3/1 1 | 2 | 3 | 4 | 5
Kinepxicauii BmicT, %
1 C 12:0 naypuHoBa 0,57+0,02 - 0,82+0,02 - 0,27+0,01
2 | C14:0 mipucTuHOBa 1,12+0,02 0,3340,01 2,1440,04 0,4540,02 0,40+0,01
3 C 14:1 wmipucrooneinoBa | 0,30+0,01 0,10+0,01 0,60+0,02 0,08+0,01 0,07+0,01
4 | C16:0 nanpbMiTHHOBA 19,55+0,28 | 19,50+0,31 | 21,28+0,34 20,70+0,31 20,16+0,30
5 | C16:1 mampmitoneinoBa | 0,77+0,02 1,16+0,02 1,45+0,02 2,024+0,03 1,12+0,02
6 | C18:0 creapuHoBa 2,86+0,05 1,30+0,02 3,30+0,06 2,9240,05 3,1040,06
7 | C18:1 oneinoBa 9,95+0,17 4,15+0,08 4,07+0,07 10,60+0,21 35,15+0,69
8 | C18:2 ninoseBa 33,15+£0,61 | 43,55+0,85 | 23,98+0,45 42,7540,83 31,67+0,62
9 | C 18:3 niHoneHoOBa 25,64+0,47 | 22,05£0,42 | 26,40+0,51 8,46+0,15 3,83+0,07
10 | C20:0 apaxinoBa 2,26+0,04 1,10+0,02 11,05+0,21 - 1,55+0,03
11 | C20:1 rongoiHoBa - 0,10+0,01 - 0,13+0,01 0,10+0,01
12 | C22:0 GereHoBa 2,57+0,04 2,63+0,05 3,73+0,06 3,80+0,07 1,72+0,02
13 | C22:1 epyxoBa - - - 0,50+0,01 -
14 | Heinenmudixosana 0,56+0,01 | 3,45+0,06 | 0,20+0,01 1,04+0,02 0,19+0,01
KHCJIOTa
15 | C24:0 nirHonepuHOBa 0,70+0,02 0,58+0,02 0,98+0,02 1,0540,02 0,67+0,02
16 | HeimentudikoBaHa i ) ) 5.50+0,11 )
KHCJIOTA
ffl’éf; femeﬂm‘blma‘*“x 0,56+0,01 | 3,45+0,05 | 0,20+0,01 6,54+0,12 0,19+0,01
CyMa HaCMYEHUX KHCIIOT 29,63 25,44 43,30 28,92 27,87
Cyma HeHaCHYCHHX KHCIOT 69,81 71,11 56,50 64,54 71,94

Ilpumimku:

1 — yunin enezanmna mpaea; 2 — yunia enecanmua cmedna; 3 — yunia enecanmua aucmsa ; 4 —

YUHIA eNe2anmHa KOpeni; 5 — yunia enecanmua KGIMKU ; «-» — HCUPHA KUC/I0MA He 8UABIEHA

Sk BUIHO 3 HaBEJCHUX Yy TaOJUIN NaHUX, B YCIX
JOCHI/DKYBAaHUX ~ 3pa3kax 3a CyMOIO  IIepeBaXkaiu
HEHACHYeHI JKMpHI KHCIOTH. Halbimpmmii ix BMicT
criocTepiraBcs y KBiTkax nuHii ButoHdeHoi (71,94 %),
HaliMeHmmH BmicT Oy y mmeti (56,50 %). Cepen
HEHAaCHYCHUX KHCIIOT Y BCiX 3paska 3pa3kaX CHPOBHHH
JOMiHyBajia JIiHOJNIeBa kuciora. Kpim TOoro, y Tpasi,
crebmax Ta JUCTI B JOCTaTHbO BEJIMKIH KUIBKOCTI
MIPUCYTHS JIHOJIEHOBA KHCJIOTA, a y KBITKax — ojeiHoBa
Kuciota. BmicT apaxiHOBOT KHCIIOTHM y TOpIBHSHHI 3
IHIIMMU 3pa3KaM¥ CUPOBHHH OYB OUIBIIMM Yy JMCTI HUHIT
ButoH4eHoi (11,05 %).

CTOCOBHO HAaCHYEHHX KHCIOT, TO B YCiit
JIOCITIDKYBaHIM CHPOBHHI IpeBaioBalia MaJbMITHHOBA
KHUCIIOTA.

BucnoBku. OTXe, IpOBEAEH] TOCITIHKEHHS J03BOJIMIN
BUBYMTH >XMPHOKHCIOTHUI CKJIaJ CHPOBHHH, a came
TpaBW, JIMCTS, KBITOK, CTe0El Ta KOPEHIB, I[HMHIl
BUTOHUYEHOI. BcTaHOBIEHO JOMiHyBaHHS B ycCiX
JNOCTI[UKYBAaHHX 00’€KTaXx 3a CyMOIO HEHACHYCHUX
KUpHUX kucaoT. OTpuMaHi JaHi MOXyThb OyTH
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BUKOPUCTAaHI TpPH PO3POOII TEXHOJIOTIi JTIKapChKUX
3ac00iB Ha OCHOBI CHPOBUHH IIMHIT BUTOHYEHOI.

Fatty acid composition of Zinnia elegans raw
materials

Tulub L.O., Burda N.Ye.

Introduction. Zinnia elegans Jacq. is a herbaceous plant
of the Asteraceae family, which originates from Mexico
and Central America. This plant is grown in many
countries of the world as an ornamental plant. Currently,
researches are being carried out on Zinnia elegans
regarding the study of its chemical composition and
pharmacological activity. In the course of the conducted
experiments, antioxidant and hepatoprotective activity
was established for the raw materials of this plant. As for
the chemical composition, modern research is mainly
devoted to phenolic compounds. There is also
information on the study of other species of plants of the
genus Zinnia, in particular Zinnia pauciflora. The
presence of essential oil, flavonoids, in particular
anthocyanins, was established in the raw materials of this
plant, and fatty acids were also studied. The fatty acid
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composition was studied in the seeds of Zinnia
pauciflora, as a result, the predominance of such acids as
linoleic (34.98%), palmitic (17.27%) and oleic (13.33%)
was established. The modern scientific papers describe
information on the pharmacological activity of plant
extracts containing fatty acids, namely anti-
inflammatory, antimicrobial, antioxidant. Since fatty
acids can determine the pharmacological effect, their
study in plant raw materials is definitely necessary. The
aim of the work was to study the fatty acid composition
of the raw materials of Zinnia elegans. Materials and
methods. For the experiment, we used herb, leaves,
flowers, stems and roots of Zinnia elegans, which were
harvested in the flowering phase in Ukraine (Kharkiv
region) in August 2021. The raw material is a mixture of
such varieties as Karusel and Rozhevyi briliant. Fatty
acids were revealed in the form of their methyl esters.
Fatty acid methyl esters were studied at Selmichrome-1
gas chromatograph with a flame ionization detector.
Stainless steel gas chromatography column, 2,5 meters
long and 4 mm internal diameter, was filled with
stationary phase — inerton treated with 10%
diethyleneglycol succinate (DEGS). Chromatograph
operation parameters: column thermostat temperature —
180°C, vaporizer temperature — 230°C, detector
temperature — 220°C, carrier gas (nitrogen) flowrate — 30
cm’/min, sample 2 mm® acids methyl esters solution in
hexane. Fatty acid methyl esters were indentified by
retention time of fatty acid methyl esters peak standard
samples as compared to standard mixture. Reference
samples were Merck standards of saturated and
unsaturated fatty acid methyl esters. Composition of
methyl esters was calculated by internal normalzation
method. Fatty acid methyl esters were obtained by
modified Peisker method to ensure total methylation of
fatty acids. For methylation a 100:100:1 mixture of
chloroform with methanol and sulfuric acid was used.
30-50 pl lipophilic fraction was measured to glass
ampoules, 2,5 ml methylating mix added and ampoules
were sealed. Then they were introduced to thermostat at
105°C for 3 hours. After methylation the ampoules were
opened, their contents transferred to a beaker, zink
sulfate added on lancet tip, 2 ml purified water and 2 ml
hexane were poured in for extraction of methyl esters.
After thorough shaking and settling the hexane extract
was filtered off and used for chromatographic analysis.
Research results. As a result of the conducted research,
the presence of 13 fatty acids was established in herb,
leaves and stems of Zinnia elegans, and 14 in the flowers
and roots. Unsaturated fatty acids predominated in all
studied samples. The highest content of them was
observed in flowers of Zinnia elegans (71.94%), the
lowest amount was found in the leaves (56.50%). Among
the unsaturated acids, linoleic acid dominated in all raw
material samples. Regarding saturated acids, palmitic
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acid prevailed in all studied raw materials. Conclusions.
So, the conducted research made it possible to study the
fatty acid composition of raw materials, namely herb,
leaves, flowers, stems, and roots of Zinnia elegans.
Dominance was established in all studied objects by the
amount of unsaturated fatty acids. The obtained data can
be used in the development of the technology of
medicinal products based on Zinnia elegans raw
materials.

Keywords: Zinnia elegans, fatty acids, gas
chromatography
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