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W3yden KOMIOHEHTHbIH coctaB 3¢upHoro macia (M) BO3AyLIHO-CYXOH HAaJ3eMHOI 4acTH JEKapCTBEHHOTO
pactenus Melilotus officinalis L., mpompacratomero Ha Tepputopun XMAO-IOrper. Meronom I'X-MC B
cocrae OM umaeHTuduUIpoBaHO 46 coenuHeHHH, 4TO cocTaBisieT 97,7 % oT oOIiero Koim4ecTBa Mmacia.
JomuHupyromumu KoMroHeHTaMu OM sBistioTest kymapuH (32,8 %), rexcarunpodapuesmiarneron (14,3 %),
rexcajaexkanoBasi kucnora (8,4 %), noanekanoBast (5,7 %) u pexkanoBast (4,5 %) KUCIOTHI, TMIPOKyMapuH
(3,3 %). OOGHuapyxeHbl Takke (EHWIITUIOBBIA CIUPT, 3-METHUIOEH3aJbIAETUA, [3-MOHOH, 3-IeleH-5-0H,
JTUTUAPOAKTUHUANOIN U JPYTHE KOMIIOHEHTHI. Y CTAHOBJICHO, YTO KOMIIOHEHTHBIH coctaB DM M. officinalis,
npomspacratomero Ha tepputopun XMAO-IOrpsl, 3HaUWTENBHO OTIMYaeTCs OT cocTaBa DM pacTeHus,
MPOU3PACTAIOLIETO B APYTHX PETHOHAX.

Knrwoueswie cnosa: Melilotus officinalis, a¢puproe macno, I'X-MC ananu3, KymapuH.

BBEJIEHUE

Melilotus officinalis (L.) Pall (qoHHHMK JE€KapCTBEHHBIN) — NBYJETHEE TPABSIHUCTOE
pactenue cemeiictBa Fabaceae [1-3]. TpaBa mOHHWKA JEKApCTBEHHOTO B HAYYHOU
MEIWIIMHE WCIONB3YeTCs KaK MPOTHBOCYIOPOXKHOE CPENCTBO, MpPH CTEHOKApIWH,
TpOMOO3€ KOPOHApHBIX COCYAOB, BXOAWT B COCTaB JICKAPCTBEHHBIX PACTCHHUH,
MPUMEHSAEMBIX [UIS JiedeHus peBMatusma [1-4]. JIoHHMK BXOAWT B cocTaB cOOpOB,
WCTIOJIB3yEeMbIX HApY)KHO KaK MATYUTEIHHOE NIPHU HApbIBaX. B HapoAHO!N MeAWIIMHE TPaBy
JIOHHWKA WCIONB3YIOT KaK OTXapKuBaroliee, OOJICYyTONSAIONIEE CPEICTBO  MPH
BOCTIAJIUTEIILHBIX 3a00JICBAHUSX JBIXATEIBHBIX OPTaHOB, MPHU OOJISIX B MOYEBOM ITy3bIpE U
MOYKaxX, MHTPEHH, THOMHOM BOCHAJIeHWH CpEAHEer0o yXa, TOJOBHOM 0oy,
TUTNICPTOHUYECKONW OOJIe3HH, aTepoCKIepo3e, IICMX03aX, a TakKe HapyKHO TNpHU
(hypyHKynax, MacTHTE, CYCTaBHOM pEBMAaTH3ME, 3JI0KaYeCTBEHHBIX omyxoisx [1, 2].
Hactoii u3 TpaBel HCIONB3YIOT IS OOMBIBaHWM, IPHUIAPOK M KOMIIPECCOB TIpHU
THOWHUYKOBBIX TOPAXKEHUSIX KOXH. OKCTPAaKT W3 HAA3eMHOW dYacTH oOyajgaer
AHTUIKCCYAATUBHBIMH, AHTUMPONH(EPATUBHBIMU M AHTUTHUIIOKCHYECKUMH CBOWCTBAaMHU,
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AHTUUTIIEMUIECKUH d(PPEKT MPOSBIAETCSA TPU HIIEMHH TOJOBHOTO MO3ra M cepama [S].
OKCTpakT aKTHBEH B OTHOIIEHWHM BHUpyca TpHMMa, 00JagaeT aHTHOKCHIAHTHOMN
aKTUBHOCTBIO. B sKcneprMeHTaX Ha J>KMBOTHBIX YCTaHOBICHO, YTO COJCpIKaIIuvecs B
JIOHHUKE KyMapuHBI OKa3blBalOT yrHeratomee BiusHue Ha [[HC wu  oGnamaror
MIPOTUBOCYIOPOKHBIM M HAPKOTHICCKUM ACHCTBHEM [4, 5].

Tpasa M. officinalis conepxxut heHOTKapOOHOBBIE KUCIIOTHI, KyMapuH, KyMapoBYIO U
MEJTMJIOTOBYI0 KHCJIOTBI, TUTHAPOKYMapUH, JUKYMapoj, MEIUIOTO3Ua, 3QUpHOE Macio,
(dnaBoHOMABI  (TTIOKO3WIBI  KeMmdepona, KBEpIETHHA, JIOTCOJNIMH, [UHAPO3U]),
noJiucaxapuipl, O€lOK, CallOHWHBI, AIJIAHTOMH, MOHOTEPIEHOUABI, CECKBUTEPIICHOUIH,
TPUTEPIICHOBLIC COSAMHEHUS, aMHHOKHUCIIOTHI, TyOMIIbHbIC BemecTBa, BuTamuubl C u E,
KapOTHHOW/IBI, )KUPHBIE KUCIOTHI, MAKPO- U MHUKPOAIEMEHTH! (HaKarInBaeT MOJIMOJIEH,
cenen) [1-3, 6-12].

C uenp0 palMOHATBHOTO UCIOJIB30BAHMS PACTHTEIBHOTO CHIPhS M IOUCKA
OMOJIOTMYECKY aKTUBHBIX BEIICCTB HAMU W3YyYeH KOMIIOHEHTHBIN COCTaB 3()MPHOTO Macia
(BM) Bo3mymiHO-CYXOW Ham3eMHOW dacth M. officinalis, TpoW3pacTaromero Ha
tepputopun XMAO-IOrpsrI.

MATEPHAJIBI 1 METO/bI

OOBEKTOM HCCIICIOBAHUS CIIYXKWIA Haa3eMHas dacte M. officinalis, coOpanHas Ha
teppuropun XMAO-IOrpe1 B 2021 1. B ¢a3zy nBereHus. Pactenue BhICymIMBamu B
€CTECTBEHHBIX YCIOBHSX A0 BO3IYLIHO-CYXOT'O COCTOSHHUS M M3Melbyaiu. M3menpueHue
CYXOTO CBIPhsI IPOBOJMIIN C MTOMOIIBIO JJAOOPATOPHOIN MENbHUIIBL. YacTHIIBI Pa3MOJIOTOTO
o0pasma MpoxXomaT CKBO3b CHTO C JUAMETPOM OTBepcTHil 1-2 MM. Brimenenue ahupHOTO
Macna (OM) u3 300 r M3MeIbUYEHHOW BO3IYIIHO-CYXOW HAJ3€MHOM YacTH PAaCTEHUs
OCYIIECTBIISUIA METOJOM THIPOAUCTHIUIALMU TpU aTMOc(hEepHOM AaBieHUH. UCTHILIAT
oTOMpany B TedeHWH 3 4. DM U3 AUCTHILIATA BBIACTIIN JKHAIKOCTb-)KHIKOCTHON
IKCTpakuue xymopodopmoM. PacTBopuTens OTroHsuH, 3(UpPHOE MAaciO CYIIWIN
0e3BOAHBIM cynb(aroM HaTpus. W3 BO3AYIIHO-CYXOro pacTeHHs MOJYYHIH CBETIIO-
JKEIITOe Maclio C XapaKTepHbIM 3amaxoM ¢ BeixogoM 0,016 mac. % B mepecuere Ha
a0COFOTHO CyX0e ChIpbe. DM XpaHHUIOCh B XONoAWIbHUKE Tpu —4 °C 10 UCTIOIb30BaHUsI.

KauectBennsiii u konudyecTBeHHBIM coctaB DM ompegensiu MerogoM ['X-MC c
nomoIipio xpomatorpadga Shimadzu GCMS-TQ8040 ¢ Macc-CIEKTPOMETPUYCCKUM
nerekropoMm 5973. Komonka GsBP-5SMS mmuHONW 30 M ¥ BHYTPEHHHM JHAMETPOM
0,25 mm. Temmepatypa TepMoctara mnporpamMmupoBantack ot 50 °C mo 250 °C co
ckopocthio 4 °C/muH. Temmeparypa wumxkekropa — 250°C. I'a3 HOCHUTENb — TeENHWH,
cKopocTh moToka — 1 cm’/muH. IlepeHoC OT ra3oBoro xpomartorpada K Macc-
CIIEKTPOMETpUUYECKOMY JneTekTopy mnporpeBaics ao 230°C. TemmnepaTypa HCTOYHHKA
nojaepxkuBanack Ha ypoBHe 240 °C. DnekTpoHHas HoHM3auus nposoaunacs npu 70 5B B
pamkupoBke Macc m/z ot 33 mo 450. Waentudukanus BBINOJNHSAIACH HA OCHOBE
CpaBHEHUS MOTYICHHBIX MACC-CTICKTPOB C JaHHBIMHU MIEKTpoHHOHM 6nbmmnoreku NIST14 u
CpaBHEHMS WHJAEKCOB YACPKMBaHMS COCAMHEHHH, OMNpPEICNCHHBIX 10 OTHOLICHUIO K
BpeMeHH yaepkuBanmsl H-aikaHOB (Cy-C,4). KonmaecTBeHHOE cOnepkaHne KOMIIOHCHTOB
3(hUPHOTO Macia BEIYUCIISUTN U3 TUIOINaAel XpoMaTorpaduiecKux MIKOB.

283



MynrokuH M. A., Bomupoe 3. X.

PE3YJIBTATBI U OBCYXXJIEHUE

W3y4eH KOMIIOHEHTHBIH COCTaB 3(UPHOIO Maciia BO3AYIIHO-CYXOH HAJA3eMHON 4acTH
JeKapcTBEHHOro pacteHus M. officinalis, npouspacraromero Ha tepputopun XMAO-
IOrper. Metomom I'X-MC B coctaBe OM wunentuunupoBano 46 COeAWHEHUH, UYTO
cocraBisteT 97,7 % ot o0b1ero koandecTa Macia (tadi. 1).

Tab6auna 1
KomnoneHnTHbIH cocTap 3¢upHoro maciaa Melilotus officinalis
Ne KomnoneHThI 1Y | Coneprxanne,
/11 %
1 2 3 4
1| Bemsansuerun 961 0,1
2 | TekcanoBas kucioTa 975 0.5
3 | 1-Okren-3-ox1 978 0,1
4 | (E,E)-2,4-Tenraanenans 1008 0,1
5 | BeH3HIIOBEI CITHPT 1032 0,9
6 | (E)-4-Oxcorekc-2-eHalb 1034 0,2
7 | 3-Oxren-2-on 1038 0,1
8 | CanuuunoBbii anbaerua 1043 0,7
9 | (E,E)-3,5-Okraquen-2-ou 1070 0,4
10 | 3,5-Oxrammen-2-on 1090 0,5
11 | 4-Tynxanon 1097 0,1
12 | 3 4 A-Tpumernn-2-uukionenTen- 1 -on 1101 0,3
13 | 2,6-Mumernnumknorekcason 1107 0,5
14 | ®ermmyTnoBHIT CIMpT 1110 3,0
15 | 4-Okcomsopopon 1143 0,1
16 | 3-MerunGensansaerun 1151 2,5
17 | (E)-2-Honenams 1159 0,1
18 | 2-I'mapoxcuanerodenon 1163 0,4
19 | Okranosas xucnora 1170 1.4
20 | Tepnuuen-4-on 1178 1,0
21 | g-Teprmneon 1190 0,2
22 | Cappanannb 1198 0,4
23 | 2,3-lurunpobensodypan 1214 0,2
24 | n-MenTa-3,8-1uen 1278 0,3
25 | 4-9rokcubensanbaeru 1318 0,1
26 | 4.4,6-TpuMeTHIILHKIOTeKC-2-¢H- 1 -0 1341 0.4
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IIpoodonxcenue mabauyot 1

1 2 3 4
27 | JlexanoBas KucioTa 1366 4,5
28 | Tuapoxymapus 1383 3.3
29 | B-Jlamacuenon 1385 0,6
30 | a-Monon 1430 0,3
31 | Kymapun 1441 328
32 | mpanc-T'epanunaneron 1452 0,2
33 | B-Monon 1487 2,4
34 | 3-Jleuen-5-oun 1518 24
35 | (4aP)-8ap-Merunexanus-1,8-110H 1526 1,1
36 | JIuruapoak THHHIHOTHI 1533 1,7
37 | NonekaHoBast KuciIOTa 1560 5,7
38 | Musrmaromyammn 1579 1,2
39 | MMenranexanans 1712 0,8
40 | Mermn-9-MerniTeTpaiekaHoat 1722 <0,1
41 | TerpanexanoBas kucnora 1755 0,8
42 | ekcarnapodapHe3WIaeToH 1843 14,3
43 | Merunrekcamzexanoar 1923 0,5
44 | TexcagexkaHOBas KHCIOTA 1957 8,4
45 | Drunrekcagexanoar 1990 0,1
46 | duron 2110 2,0

Bcero 97,7

Ipumeuanue: UV — uHaeKc yaepKUBaHUs.

JloMuHUpyIOIIMMH ~~ KOMIOHeHTamu  OM  sBustorcss  kymapud (32,8 %),
rekcaruapodapuesmwianetod (14,3 %), rexcagekanoBas kuciota (8,4 %), moiekaHoBas
(5,7 %) n nexanomas (4,5 %) xucnotel, ruapokyMapus (3,3 %). OOHapyKEHBI TaKKe
(heHUIIITUIIOBBIMH CITUPT, 3-MeTHIIOEH3aAIBAET U], 3-noHoH, 3-menen-5-oH,
JIUTHIPOAKTUHUIUONU U APYTUE KOMITOHEHTHI (Taoi. 1).

CnemyeT OTMETHTb, 4YTO KOMIIOHEHTHBIH XHMHUYECKUNH cocTaB OM [OHHHKA,
npouspacratomero Ha tepputopuni XMAO-FOrpel, 3HaYATENHHO OTIMYACTCS OT COCTaBa
OM noHHUWKA JIEKaPCTBEHHOTO, TIPOU3PACTAIONICTO B JPYTUX PErOHAX.

AHanM3 JWTEpaTypHBIX JaHHBIX TIOKa3bIBae€T, YTO B cocraBe OM JOHHHKA
JIEKapCTBEHHOTO, TPOM3PACTAIONIETO Ha TEppUTOpHH KpacHOSPCKOTO Kpas, MaKOPHBIMHU
KOMITIOHEHTaMH SIBJIsFOTCS 4-snuakopeHon (19,6 %), OenswinoBbiii cniupt (17,6 %), au-u-
oyrundranar (11,4 %) xamazyneH (8,5 %) u nuruapokcunsokanamenauon (7,3 %) [13, 14].

JIOMUHUPYIOIIMMH KOMITIOHEHTaMH OM [IOHHHKA JICKapCTBEHHOr0, COOpPaHHOTO B
paitone Bopucnons (Ykpauna), 0butn rekcaruapodapaesunaneron (16,6 %), B-apaecmon
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(11,5 %) u rio6ymon (8,6 %) [15], Torma kak B coctraBe DM pacTeHHs, MPOU3PACTAIOIICTO
B XapbKOBCKOH 00JaCTH, OCHOBHBIMH KOMIIOHEHTAMH OBUIM HEWUACHTH()HIIUPOBAHHBIC
crepounnsle cyoctanuun (29,5 %), cksanen (10,8 %), a comepxaHue KymapHHa
cocrasisgeT Bcero 1,0 % [16].

OTH pe3ynbTaThl IMOKAa3bIBAIOT, 4YTO coctaB OM M. officinalis BapbupyeT B
3aBUCHMOCTH OT MECTa IPOU3pPACTaHUs PACTCHUH W, BO3MOXHO, IOYBEHHO-
KITUMATHYECKUX YCIIOBHUH.

3AK/IIOYEHUE

Metogom I'X-MC B cocraBe OM wuacHTH(UIIUPOBAaHO 46 COCOUHCHHUM, YTO
cocrtaBisteT 97,7 % or obOuero xkonudectsa DM. 'maBHBIM KOMIIOHEHTOM DM sBiseTcS
KyMapuH, cofiepKaHue KOToporo cocrasisier 32,8 %.

JIoOMUHUPYIOITAMUA KOMITOHEHTaMU OM KpoMe KyMapHHa SIBJISIIOTCST
rekcarugpodapresmwianetod (14,3 %), rexcaaekanoBas kucinota (8,4 %), moaekaHoBas
(5,7 %) n nexanoBas (4,5 %) xucioTel ¥ ruapokyMapuH (3,3 %). OOHapYyKEHBI TaKXKe
(heHUITITUITOBBII CIIUPT, 3-MeTWIOEH3AIbAET U, [-nonoH, 3-1eneH-5-oH,
JTUTHAPOAKTHHUIUOIUI U IPYTHE KOMIIOHCHTEI.
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COMPONENT COMPOSITION OF ESSENTIAL OIL OF MELILOTUS
OFFICINALIS, GROWING IN THE DISTRICT OF KHANTY-MANSIYSK
(DISTRICT OF YUGRA)
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Melilotus officinalis (L.) Pall (Melilot officinalis) — a biennial herbaceous plant of the
family Fabaceae. Herba Melilot is used in scientific medicine as anticonvulsant drug, for
treating angor pectoris, thrombosis of coronary vessels. It is included in the list of
medicinal herbs, which are used for treating rheumatism and as mild drug for boils. In
traditional medicine Herba Melilot is used as an expectorant, an analgesic for
inflammatory respiratory diseases, against pain in the bladder and kidneys, migraine,
purulent inflammation of the middle ear, headache, arterial hypertension, ASVD
(atherosclerotic vascular disease), psychoses and also externally for boils, breast
inflammation, rheumatoid arthritis, malignant tumours. Herbal infusion is used for
washing, poultice and compress in case of pustular skin lesions. The extract from the
aerial portion possesses antiexudative antiproliferative and antihypoxic properties. Anti-
ischaemic effect is seen in cerebral and cardiac ischemia. The extract is active against the
influenza virus and has antioxidative activity. In animal experiments, the coumarins,
contained in the plant, have been found to have a depressant effect on the CNS and to
have anticonvulsant and narcotic effects.

M. officinalis contains phenolcarboxylic acids, coumarin, coumaric and melilotic
acids, dihydrocoumarin, dicoumarol, melilotoside, essential oil, flavonoids (campferol
glucosides, quercetin, luteolin, cinaroside), polysaccharides, protein, saponins, allantoin,
monoterpenoids, sesquiterpenoids, triterpene compounds, amino acids, tannins, vitamins
C and E, carotenoids, aliphatic acids, macro- and microelements (it accumulates
molybdenum, selenium).

In order to make rational use of plant raw materials and search for biologically active
substances we researched the ingredient composition of the essential oil of the air-dried
aerial portion of M. officinalis, growing in the District of Khanty-Mansiysk.
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The aerial portion of M. officinalis collected on the territory of the District of Khanty-
Mansiysk in 2021 during the flowering phase was used as an object of study. The plant
was dried to air-dry form in natural conditions and milled. Milling of the dry material was
made with a laboratory mill. The particles of the milled sample are passed through a sieve
with a hole diameter of 1-2 mm.

The essential oil was extracted from 300 g of crushed air-dry aerial portion of the
plant by hydrodistillation at atmospheric pressure. The distillate was extracted for 3 hours.
The essential oil was isolated by liquid-liquid extraction with chloroform from the
distillate. The solvent was distilled off, the essential oil was dried with anhydrous sodium
sulphate. From the air-dry plant a light-yellow oil with a characteristic odour was obtained
in the yield of 0.016 wt. % in terms of absolutely dry material.

The qualitative and quantitative composition of the essential oil was determined be
the GC-MS method with the chromatograph Shimadzu GCMS-TQ8040 which mass-
spectrometer detector is 5973. Tube GsBP-5MS with a length of 30 m and an inner
diameter of 0.25 mm. Temperature of the injector is 250°C. The carrier gas is helium,
stream velocity is 1 cm’ per minute. The transfer from the gas chromatograph to the mass
spectrometric detector was heated to 230 °C. The source temperature was maintained at
240°C. Electron ionization was performed at 70 eV in a mass m/z ranking of 33 to 450.

By GC-MS method 46 compounds were identified in the essential oil of M. officinalis
growing on the territory of the District of Khanty-Mansiysk., which is 97.7 % of the total
amount of oil. The dominant components of the essential oil are coumarin (32.8 %),
hexahydrofarnesylacetone (14.3 %), hexadecanoic acid (8.4 %), dodecanoic (5.7 %) and
decanoic (4.5 %) acids, hydrocoumarin (3.3 %). Phenylethyl alcohol, 3-
methylbenzaldehyde, [-ionone, 3-decene-5-one, dihydroactinidiolide and other
components were also found.

It should be noted that the component chemical composition of the essential oil of
M. officinalis growing in the District of Khanty-Mansiysk differs significantly from the
composition of the essential oil of M. officinalis growing in other regions.

Keywords: Melilotus officinalis, essential oil, GC-MS analysis, coumarin.
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