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Beryn. TputepneHoiny Ta KapOTUHOINU € IPUPOJHUMU
010JIOTIYHO aKTUBHHMH PEYOBHHAMH, SIKIi NPOAYKYIOThH
POCIMHHI KJIITHHU. [l TPUTEPNEHOINiB NpUTaMaHHA
NPOTHITyXJIMHHA,  TPOTH3alalbHa,  HPOTUMIKPOOHA,
remaro- Ta  KapAiOMPOTEKTOpPHA  aKTHBHICTH  [1].
KapotuHoinm € BaXIMBUMH aHTHOKCHUIAHTAMH, SIKi
MONEPEKYIOTh  PO3BHTOK  0aratbOX  3aXBOPIOBAHb,
HiATPUMYIOTH 3[0pPOB’S Ta IOKPANIYIOTh SKICTh JKHTTS
monauau [2-4]. HinHi Buawn hapMakoIoTigHOT il peYOBUH
TEPIEHOBOT MPHUPOJIM MOSCHIOIOTH yBary IO HUX YYEHHX
ycboro cBiTy. /kepenamu LUX PEYOBHH € MPEICTABHUKU
pomunu  aiictpoBi  (Asteraceae), 3o0kpeMa  KocMes
neigimepucta (Cosmos bipinnatus Cav.). JlocmimkeHHIO
TEPIICHOBUX TMOXIMHUX €]l POCIUHH NPHUAULUIA yBary
BueHi 3 Taitnanay, Hirepii, [naii Ta iHmmx xpail cBity [5-
8]. Kocmes nBidinepucra KyJIbTHBYETHCS B YKpaiHi sIK
JexopaTuBHa pocirHa. CIIOIYKH TEPIICHOBOI MPUPOIH Y
CHpPOBHHI KOCMei JABiUinmepHcToi, sika Oyla BHpOIIEHa B
HaIliff KpaiHi, paHille He XOCIiIKYyBalHCh, TOMY OyJO
JOIUIPHAM TIPOBECTH BHBYEHHS IIMX PEYOBUH JUIA

MOAAJBUIO] CTaHAApTH3allii CHUPOBUHH Ta pPO3POOKU
JKapChKUX POCIMHHHUX 3aCO0IB Ha T OCHOBI.

MeTtor poGoTn oyi10 JIOCITIKCHHS
TPUTEpIEHOBUX  crmonyk  Merogom [ X/MC  Ta
kapotuHoiniB merogom BEPX y TpaBi Ta kBiTKax kocmel
JIBIYITIEPHUCTON.

Martepiann Ta wmeromm. Jlnsg oCHiKEHHS
BUKOPHCTOBYBAJIN TPaBy Ta KBITKM KOCMeT IBIUiEpHCTO],
SKi  OyJH 3arOTOBJICHI y (ha3i HBITIHHSA POCIUHH Y JHUITHI
— cepmHi 2021/2022 p. B XapkiBcbKiit o0macti (Ykpaina).

Jus excrpakuii TputeprneHoBux crnosnyk 0,05 T
CHUPOBHHH BMIII[yBaJIH JIO BiaJIM MiCTKIiCTIO 2 MJI, TOJTaBaJIA
BHYTpiIHIN craHmapT T1a 0,6 MJI po3YHMHHUKA (METHICHY
xyopun). Sk BHYTPIIIHIA CTaHAApPT BHUKOPHCTOBYBAIH
TpUACKaH 3 po3paxyHKy 50 MKI Ha HaBaXXKy 3 HACTYITHHM
pO3paxyHKOM Horo koHmeHTpartii. [Ipo0y ButpumyBamu 3
roguaA Tipu  TeMmiepatypi 50°C B yIBTpa3ByKOBOMY
eKCTpakTopi abo mpu KIMHATHIN TeMIiepaTypi MpOTAroM
no6u. EkcTpakT 3muBaiM 70 Biadd MICTKICTIO 2 MIT i
KOHLEHTpYBaJK NpoyBKoro (100 Mi1/XB) UMCTUM a30TOM
JI0 3aIMIIKOBOrO 00’eMy ekcrpakty 10 mxi. BBenenns
po6u (3 MKkJT) B XxpoMaTorpadiuHy KOJOHKY IPOBOJHUIH B
pexumi  splitless mporsirom 0,5 xB. Ilpu mpoBeneHHi
aHaNizy JOAEPKYBaINCS TaKUX YMOB
xpomarorpadysanus: xpomarorpad Agilent Technologies
6890 3 Mac-CIIeKTPOMETPHYHHM JAeTeKTopoM 5973,
xpomarorpadiuHa  KoioHKa — KamimgpHa —DB-5,
BHyTpimHI#i giametp 0,25 MM, noexkuHa 30 M; ITBUAKICTH
ra3y Hocis (remiit) 1,2 MII/XB; TeMIepaTypa BUIapOByBada
350°C, Temmeparypa TepMmocTata Oyja 3alporpaMoBaHa
Bix 50° mo 320°C 3i mBuakictio 4 rtpam/xs. s
ineHTH(iKali] KOMIIOHEHTIB BUKOPUCTOBYBAIIHU 010I10TEKY
mac-criektpiB NISTOS ta WILEY 2007 i3 3aransHOIO
KiTbKicTIO criekTpiB Oinpmie 470000 y moenHaHHi 3
nporpamamu i igeHtudikanii AMDIS ta NIST. [ns
PO3paxyHKy KiJbKiICHOTO BMICTy 3aCTOCOBYBAIH METOJX
BHYTDIIIHBOTO  CTaHZapTy.  Po3paxyHOK  BMiCTy
komnoHeHTiB (C, Mr/kr) mpoBommwiau 3a (HOPMYIIOH0:
C=K1+K> , ne Ki=I1y/IT (II1 — myoma miky pedyoBHHH, IO
nocrimkyersest, [1; — mromia miky craugapty); Ko=50/M
(50 — maca BHYTPIlIHBOTO CTAHAAPTY (MKT), SIKUil BBOIUITH
y 3pa3ok, M — HaBaxkka 3paska (T)). ImenTtudikariro
KOMITOHEHTIB TPOBOJMIM 33 4YacoM YTPUMYBaHHS Ta
BianoBinHocTi Y®-cnekTpiB peyoBuHi-cTanmapty [9].

Just excrpakuii kapotuHoigie 1,00 T cupoBuHM
BMilyBayid B k0j10y Ha 100 M i gogasanu 30 mut cymiri
reKcaH-aleToH-eTanon-tonyen (10:7:6:7), 2 mu 40 %
METaHOJIEHOTO PO3YHMHY KaJIilo TIPOKCHAY Ta 3aIUIIAIN Y
TEMHOMY MicIIi Ha 16 Toj mpu KiMHATHIH TeMITepaTypi.

Ta6auus 1. Yac yrpumyBaHHs Ta BMIcT ifeHTH¢iIKOBAHUX CIOJIYK Y TPaBi kKocMel ABivinepucroi

loenmudpixosana peuosuna Yac ympumysanns Pesy Jlbmai(::::/(’;:;)np ooyeans Hef:::gg; Z?:mb
Tpurepnenoigu
Tapakcepon 36,25 7,62 0,92
o-AMipuH 32,52 23,55 1,67
B-Amipun 31,00 45,20 3,12
Llukmoapranos 29,72 6,57 0,56
Jlymeon 32,68 5,96 0,90
Kaporunoinu
B-Kaporun 19,50 70,15 3,26
Thorein 11,22 37,24 1,01
Bionakcantun 7,85 30,46 1,13
3€aKCaHTHH 13,52 21,27 0,89
Kpinrokcantuu 14,23 18,57 0,41
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[icns nporo y xosndy BHOcuiau 30 mi rexcany ta 10 %
po3uMH  HaTpilo  cynbdary, pO3YMH  IHTEHCHBHO
CTPYIIyBaJH Ta 3aJIUIIAIN B TEMHOMY Micui Ha 1 rox mmst
po3nineHHs  das. Jns  mocnmimKeHb  3aCTOCOBYBAIH

TreKkcaHoBy (azy. AHamI3 KapOTHHOIMIB IIPOBOAWIH
MetonoM BEPX 3a BimoMo1o MeToaukoro [5].
PesyabTaTn Ta 00roBOpEeHHs. Yac

YTPUMYBaHHS Ta BMICT 1IE€HTU(IKOBAaHHX CHOJYK Y
JIOCIIKYBaHIH CHPOBUHI KOCMeT JBIUIIEPUCTOT HaBeIEHO

Ta | TETPaUMKIIYHUA CcamoHiH. 3a BMICTOM cepej
MEHTAlMKIIYHUX CATlOHIHIB NepeBaXaiu o-aMipuH (45,20
Mmr/kr) Ta B--amipun (23,55 mr/kr). Bmict Tapakcepoiny
JopiBHIOBaB 7,62 Mr/Kr, nyneony — 5,96 mr/kr. Bwmicr
TETPALMKIIYHOTO CANOHIHY HUKIOApTaHONIy ckiaB 6,57
MI/KT.

Cepen xapoTuHOiAiB nominyBas P-kapotus (70,15
Mr/kr). BMmicT mroTeiHy Ta BionakcaHTHHY OyB Maibke
BIBiUi MeHIIEe i mopiBHIOBaB 37,24 mr/kr Ta 30,46 Mr/Kr

y Tabm. 1-2. ) . . ~ BiamoBimHo. YV MEHIIMX  KiNIBKOCTAX  MiCTHIHCS
SIK BH/IHO 3 pe3y/IbTaTIB NOCIIKCHHS, K1 HABEICH]  seakcanTtun (21,27 mr/kr) Ta  kpintokcantun (18,57
B TaOJI. 1, y TpaBi KocMel qBIYiNIEpPUCTOT iIeHTH(IKOBAHO 5 MI/KT).
TPUTEPIICHOBUX CHONYyK Ta S5 Kaporunoigie. Cepen
TPUTEPIICHOBHUX CHOIYK iIeHTH(IKOBaHO 4 MEHTAITNKITIYHI
Tabauus 2. Yac yrpumyBaHHs Ta BMicT ifeHTH(}IKOBaAHHX CIOJIYK Y KBiTKaxX KocMel ABidinepucroi
Ioenmudpixosana pevosuna Yac ympumysanus Pesy szmalg:;/(:gp o6ysans He:);:rﬁzpe ft);'lc"lmb
Tpurepnenoinu
Tapakcepon 35,76 10,35 0,80
o-AMipuH 33,15 13,21 0,35
B-Amipun 32,14 19,37 0,98
IukaoapTanon 30,21 7,56 0,47
Jymeon 33,42 14,72 0,95
24-MeTHuIeHITMKIIOAPTaHOIT 32,92 2,71 0,12
TapakcacTtepon 37,23 9,68 0,78
KapoTtunoinu
B-Kaporun 19,58 78,50 3,62
Jlrorein 11,31 52,15 2,31
BionakcaHTHH 7,88 40,72 1,81
3eaKkcaHTHH 13,76 28,50 1,02
Heoxcantun 7,43 10,35 0,91
KpunToKcanTuH 14,28 20,42 0,61

Sk BuaHO 3 Tabm. 2, y KBITKax KocMei MBidirmepucToi
imeHTU}ikOBaHO 7 TpPUTEpPIICHOIMIB, cepen SKuX 5
MNEHTAIUKTIYHUX 1 2 TETPAIMKIIYHUX CAIOHIHIB, Ta 6
kapotuHoiniB. Cepen TpPUTEPNEHOINIB y LI CHPOBUHI
JqominyBanu o-amipus (19,37 mr/kr), nyneon (14,72 mr/kr)
ta B-amipus (13,21 mr/kr). BmicT iHIIUX MEHTAUKITIYHEX
criosiyk OyB nemo meHmum: Ttapakcepon — 10,35 mr/kr,

tapakcactepoa — 9,68 mr/kr. TeTpalMKkIiyHi CamoHIHA
Oynu TpeACTaBIeHI y  MEHINH  KigbkocTi.  Bwict
UKII0APTAHOTY CKJIaB 7,56 MI/KT, 24-

METHJICHIIMKIIOAPTAHOIY JOPiBHIOBaB 2,71 MI/KT.

Cepen KapOTHHOIZIB Ma)KOPHUTapHUMH Oynmu [3-
kapotud (78,50 wmr/kr), morein (52,15 wr/kr) Ta
BiOJIAKCAaHTHH (40,72 MI/KT). Bwicr THIIIX
IICHTU(IKOBAHUX KAPOTHHOIIB OYB MCHIIIUM 1 3HAXOTUBCS
B Mexax 28,50 — 10,35 mr/kr.

Tpurepnenoinu 24-MeTUNeHIUKI0apTaHoJI,
TapakcacTepol Ta KapOTHHOIJ HEOKCAaHTHH Oymn
imeHTU(iKoBaHi y KBITKax KocMei ABIYiIepucToi.

Ha iaCTaBi pe3yNbTaTIB JTOCITiKEHb
BCTaHOBJICHO, III0 BMICT iZICHTH(IKOBAHUX TPUTEPIICHOBUX
CHOJyK y TpaBi kocmei nBidinepuctoi Oys Bummuii (88,9
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MT/KT), HUK Y KBiTKax (77,6 MI/KT), BMICT KapOTHHOIIIB
HABIIAaKH TlepeBaxkaB y KBiTkax (230,64 Mr/kr), y Tpasi iX
BMIcCT topiBHIOBaB 177,69 mr/kr. Cepen TpUTEPIIEHOIIB Y
TpaBi Ta KBITKax KocMel JBidinepucroi HOMiHyBaB [3-
aMipHH, cepesl KapOTUHOI/IB — [B-KapoTHH.

OTpuMaHi pe3yjbTaTH MalOTh 3HAYEHHS JUIs

OOIPYHTYBaHHS KOMIUIEKCHOTO BUKOPHUCTaHHS CUPOBHHHU
KOCMeT JIBIUilepHCTOi.
BucHoskm. [TpoBeeHi 10CTiHKSHHS TOBOIATh HASBHICTD
BOXJIMBUX TPUTEPIICHOIAIB Ta KapOTHHOIMIB Yy TpaBi Ta
KBITKax KocMel JBidinepucroi, ixX BMICT JI03BOJISIE
MIPOTHO3YBaTH  (DapMaKOJIOTIYHY [0  JOCIHIPKYBaHOT
CHPOBHHH Ta HEPCIIEKTHBY PO3POOKH JIIKapChKUX 3ac001B
Ha ii OCHOBI.

Research of triterpenoids and carotenoids in Cosmos
bipinnatus Cav. raw materials

Deineka A. S., Zhuravel 1.0.

Introduction. Triterpenoids and carotenoids are natural
biologically active substances produced by plant cells.
Triterpenoids have inherent antitumor, anti-inflammatory,
antimicrobial, hepato- and cardioprotective activity.
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Carotenoids are important antioxidants that prevent the
development of many diseases, maintain health and
improve the quality of human life. Valuable types of
pharmacological action of substances of terpene nature
explain the attention to them of scientists all over the
world. The sources of these substances are representatives
of the aster family (Asteraceae), in particular Cosmos
bipinnatus Cav. Scientists from Thailand, Nigeria, India
and other countries of the world paid attention to the
study of terpene derivatives of this plant. Cosmos
bipinnatus Cav. cultivated in Ukraine as an ornamental
plant. Compounds of terpene nature in the raw materials
of Cosmos bipinnatus Cav., which was grown in our
country, had not been studied before, so it was
appropriate to study these substances for further
standardization of raw materials and the development of
herbal medicinal products based on them.

Materials and methods. For the study, we used grass and
flowers of Cosmos bipinnatus Cav., which were collected
during the flowering phase of the plant in July - August
2021/2022 in the Kharkiv region (Ukraine). For the
extraction of triterpene compounds, 0.05 g of raw material
was placed in a vial with a capacity of 2 ml, an internal
standard and 0.6 ml of solvent (methylene chloride) were
added. As an internal standard, tridecane was used at the
rate of 50 pg per sample, followed by the calculation of
its concentration. The sample was kept for 3 hours at a
temperature of 50°C in an ultrasonic extractor or at room
temperature for a day. The extract was poured into a vial
with a capacity of 2 ml and concentrated by purging (100
ml/min) with pure nitrogen to a residual extract volume of
10 pl. The introduction of the sample (3 pl) into the
chromatographic column was performed in splitless mode
for 0.5 min. The following chromatographic conditions
were observed during the analysis: Agilent Technologies
6890 chromatograph with 5973 mass spectrometric
detector, chromatographic column — capillary DB-5,
internal diameter 0.25 mm, length 30 m; velocity of
carrier gas (helium) 1.2 ml/min; evaporator temperature
350°C, thermostat temperature was programmed from 50°
to 320°C at a rate of 4 deg/min. The NIST05 and WILEY
2007 mass spectra library with a total of more than
470,000 spectra were used for component identification in
conjunction with AMDIS and NIST identification
programs. The internal standard method was used to
calculate the quantitative content. The content of
components (C, mg/kg) was calculated according to the
formula: C=K1*K2, where K1=IT1/I12 (IT1 — the area of
the peak of the substance under investigation, I12 — the
area of the peak of the standard); K2=50/M (50 is the
mass of the internal standard (ug), which was introduced
into the sample, M is the weight of the sample (g)).
Identification of components was carried out by retention
time and compliance of UV spectra with the substance-
standard. For the extraction of carotenoids, 1.00 g
of raw material was placed in a 100 ml flask and 30 ml of
a mixture of hexane-acetone-ethanol-toluene (10:7:6:7), 2
ml of a 40% methanol solution of potassium hydroxide
was added and left in a dark place at 16 hours at room
temperature. After that, 30 ml of hexane and 10% sodium
sulfate solution were added to the flask, the solution was
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vigorously shaken and left in a dark place for 1 h to
separate the phases. The hexane phase was used for
research. Analysis of carotenoids was performed by
HPLC according to a known method. Research results. 5
triterpene compounds and 5 carotenoids, of which 4
pentacyclic and 1 tetracyclic saponin, were identified in
the grass of Cosmos bipinnatus Cav. 7 triterpenoids,
including 5 pentacyclic and 2 tetracyclic saponins, and 6
carotenoids were found in the flowers of this plant.
Among the pentacyclic saponins, p-amyrin (45.20 mg/kg)
and a-amyrin (23.55 mg/kg) prevailed in the grass of the
studied plant, B-amyrin (19.37 mg/kg), lupeol dominated
in the flowers (14.72 mg/kg) and a-amyrin (13.21 mg/kg).
Among the carotenoids, B-carotene (70.15 mg/kg)
prevailed in the grass of Cosmos bipinnatus Cav., in the
flowers of the plant, B-carotene (78.50 mg/kg), lutein
(52.15 mg/kg) and violaxanthin (40, 72 mg/kg). The
triterpenoids 24-methylenecycloartanol, taraxasterol and
the carotenoid neoxanthin were identified in the flowers
of Cosmos bipinnatus Cav. The obtained results are
important for substantiating the complex use of raw
materials of Cosmos bipinnatus Cav.

Conclusions. The conducted studies prove the presence
of important triterpenoids and carotenoids in the grass and
flowers of Cosmos bipinnatus Cav., their content allows
predicting the pharmacological effect of the studied raw
material and the prospect of developing medicines based
on it.

Keywords: Cosmos bipinnatus Cav., triterpenoids,
carotenoids, GC/MC, HPLC.
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