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CHEMICAL CONSTITUENTS OF LIPOSOLUBLE EXTRACT
OF SPIRAEA HYPERICIFOLIA L.

Abstract. The genus Spiraea L., spirea, represents deciduous shrubs of the family Rosaceae Juss., subfamily
Spiraeoideae Focke. The genus is widespread in the temperate and the subtropical zone of the northern hemisphere
having more than 100 species. S. hypericifolia L. has the most extensive Eurasian range and is considered one of the
most evolutionarily advanced representatives of the genus. In the leaves of S. hypericifolia L. detected, p-
hydroxybenzoic, coffee, ferulic, chlorogenic acid, flavones apigenin, luteolin and 5-glucosides of flavonols
isoquercitrin and avicularin. In this study, chemical constituents of liposoluble extract of Spiraea hypericifolia L.
were determined for the first time. The components isolated from liposoluble extract of the aerial part of medicinal
plant of S. hypericifolia L. were analyzed using the GC-MS method. In total, sixty-three compounds were isolated
from hexane part and their relative content was determined by normalizing the peak area, in which the main
components are octacosanol (9.59%), docosene-1 (8.57%), squalene (8.12%), and n-hexadecanoic acid (7.50%)
separately. These compounds have high biological activites, namely anti-inflammatory, antimicrobial, antitumor,
antibacterial.
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Introduction. The development of medicinal flora and intensive search for new sources of
biologically active substances with a wide range of pharmacological effects are very relevant for the
development of the pharmaceutical industry. Among the promising sources of plant raw materials are
representatives of the genus Spiraea L. (Rosaceae Juss.).

Species of the genus Rosaceae Juss are of considerable interest as plants used in folk medicine and
have a great resource potential. Phenolic compounds with high biological activity were found in Spiraea:
flavonols, flavones, flavans, and phenol-carboxylic acids. Saponins, essential oils and steroid glycosides
have been found in various parts of plant species of the genus Rosaceae Juss. In Chinese medicine, they
are used as medicinal plants with analgesic, antipyretic and anti-inflammatory properties. In modern
studies, the biological activity of plant species of the genus Rosaceae Juss, associated with the presence of
phenol-carboxylic acid derivatives-antimicrobial, phytotoxic [1], has been well studied. Antitumor activity
of flavans was detected [2].

Meadowsweet (Spiraea hypericifolia L.) is a perennial shrub with a height of 50-150 cm.The leaves
are 10-25 mm long and 1.5 - 1.8 mm wide, glabrous or short-pubescent when young, back-oval or
lanceolate, whole-edged [3, 4]. In S. hypericifolia L., p-oxybenzoic, coffee, ferulic, chlorogenic acids,
flavones-apigenin, luteolin and their 5-glucosides, flavonols - isocvercitrin and avicularin, catechins,
carotenoids, aromatic carboxylic acids, and vitamin C were found [5-6]. Plants of the genus Spiraea are
used as a means to relieve headaches of various types, as well as rheumatic joint pain, gastrointestinal
diseases, helminthiasis, gynecological diseases. Powerful antibacterial and antiviral action leads to the use
with colds and flu, and herpes. The literature does not contain information about the liposoluble
composition of species S. hypericifolia L., which grows in the Almaty region of Kazakhstan.

The experience of our research group has previously conducted similar studies on the different
medicinal plants [7-10]. The purpose of this work is to qualitative and quantitative determine chemical
constituents of liposoluble extract of meadowsweet from the Almaty region.
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Materials and methods. Plant material. The aerial part of the plant material S. hypericifolia L. was
collected in the Almaty region of Kazakhstan in October 2018. The aerial part of S. hypericifolia L. dried
in air was cut into small pieces and stored at room temperature.

Extraction and isolation. Naturally dried aerial parts of S. hypericifolia L. (100 g) were ground, then
extracted with 90% ethyl alcohol (1:8) three times (seven days each time) at room temperature. After
evaporation of the solvent at low pressure, the residue was dissolved in water, subsequently the resulting
solution was sequentially separated with hexane, dichloromethane, ethyl acetate and n-butanol to obtain
the corresponding extracts. The resulting hexane extract was analyzed by GC-MS.

Experimental part. The liposoluble components in the hexane extract of the medicinal plant were
analyzed using the GC-MS method. The work was carried out on a gas chromatograph with mass selective
detector Agilent 7890A -5975C. Used capillary column HP-5MS length 30 m, internal diameter 0.25 mm,
film thickness of stationary phase 0.25 “m. Chromatography conditions: carrier gas-helium; flow rate 1ml
/ min; column temperature: initial temperature of 50°C (10 min), temperature rise from 10°C / min from
50°C to 300°C, final temperature of 300°C (40 min), scanning range of 30-1000 AU, electronic shock
mode at 70eV. The temperature of the ion source is 230°C. 1 ul of the sample was injected Into the
chromatograph evaporator. Samples were introduced by splitting with a 5: 1 split ratio.

Identification of the compounds: Identification of compounds was done by comparing the NIST and
Wiley library data of the peaks and mass spectra of the peaks with those reported in literature. Percentage
composition was computed from GC peak areas on HP-5MS column without applying correction factors

11].

[ ]Results and discussion. In the study, sixty-three chemical components were identified from the
hexane part of the aboveground part of S. hypericifolia L. plants using the GC-MS method. Their relative
content was determined by normalizing the peak area. The GC-MS chromatogram of fat-soluble
components from the aboveground part of S. hypericifolia L. is shown in figure 1.

Figure 1- Total ionization chromatogram of hexane part from S. hypericifolia L

74



ISSN 2224-5286 Series chemistry and technology. 4. 2020

Table 1 shows the main content of liposoluble components from the hexane extract of the aerial part
of S. hypericifolia L. The fat-soluble content from the hexane extract of the aboveground part of
S. hypericifolia L. was determined, in which the main components are octacosanol (9.59%), docosene-1
(8.57%), squalene (8.12%), n-hexadecanoic acid (7.50%), linoleic acid (3.88%), gamma.- sitosterol
(3.71%), hexanoic acid (3.45%), tridecan, 7-hexyl- (3.40%), lupeol (2.98%).

According to the results, the presence of octacosanol and other biologically active compounds
justifies the use of hexane extract of the plant for the treatment of certain diseases. Octacosanol is used for
herpetic infections, skin diseases, Parkinson's disease, amyotrophic lateral sclerosis (ALS, Lou Gehrig's
disease), high cholesterol and “hardening of the arteries” (atherosclerosis), protects cells, relieves stress
and restores sleep disturbed by stress [12-14]. Thus, octacosanol (polycosanol) can be used as a drug or
dietary Supplement for the treatment of metabolic diseases without any side effects. Squalene weakens the
development of cancer cells, strengthens the immune system, and can increase a person's life expectancy.
Squalene, an isoprenoid from the group of polyphenyl compounds, is an intermediate metabolite in the
synthesis of cholesterol, possessing antioxidant, immunostimulating, lipid-lowering, cholesterol-lowering,
anti-carcinogenic and anti-inflammatory activity [15]; antimicrobial activity, especially against
Mycobacterium tuberculosis [16]. In addition, squalene, the main component of the skin's surface
polyunsaturated lipids, has a softening, cooling, and antioxidant effect on the skin, as well as antitumor
activity [17]. n-hexadecanoic acid shows interesting biological activity against certain diseases and
pathogens. For example, the anti-inflammatory, antioxidant, hypocholesterolemic [18], and antibacterial
[19] activities described for n-hexadecanoic acid may offer a rationale for the traditional use of this type.
These biological activities of the compounds present in S. hypericifolia L. extract support the medicinal
use of the plant. Studies have identified the main biologically active compounds present in the two
extracts. ldentification of these compounds in the plant serves as the basis for determining the possible
health benefits of the plant, which leads to further biological and pharmacological research.

Table 1- The liposoluble components from the aerial part of S. hypericifolia L.

No. Name of the compound Retention time, Rtmin MW Peak Area %
1 2 3 4 5
1 Hexanoic acid 5.279 116 345
2 trans-2,3-Epoxydecane 10.24 156 0.28
3 Cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6- 10.877 204 0.26

methylene-, [S-(R*,S*)]-
4  3-Buten-2-one, 4-(2,2,6-trimethyl-7- 11.506 208 081
oxabicyclo[4.1.0]hept-1-yl)-
5  Benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 11.608 202 101
6  2(4H)-Benzofuranone,  5,6,7,7a-tetrahydro-4,4,7a- 11.888 180 211
trimethyl-, (R)-
7 Naphthalene, 1,2,4a,5,6,8a-hexahydro-4,7-dimethyl- 12041 204 0.69
1-(2-methylethyl)-
8  Dodecanoic acid 12.67 200 0.75
9  Cedrol 13.043 222 0.45
10  Tetradecanoic acid 14.827 228 0.68
11 2-Pentadecanone, 6,10,14-trimethyl- 15.643 268 137
1 2 3 4 5
12 Z-8-Hexadecene 15991 224 021
13 Hexadecanoic acid, methyl ester 16.424 270 0.97
14 Dibutyl phthalate 16.552 278 192
15  Hexadecenoic acid, Z-11- 16.637 254 128
16 n-Hexadecanoic acid 16.926 256 7.50
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Continuation ofthe table

1 2 3 4 5
17 Hexadecanoic acid, ethyl ester 17.087 284 118
18 Octane, 1-bromo- 17.201 192 0.55
19  E,Z-2,13-Octadecadien-1-ol 17.605 266 0.27
20 9,12-Octadecadienoic acid (Z,2)-, methyl ester 17971 294 136
21 9-Octadecenoic acid (Z)-, methyl ester 18.056 296 0.37
22 Sulfurous acid, pentadecyl pentyl ester 18.226 362 132
23 Linoelaidic acid 18472 280 3.88
24 9,12-Octadecadienoic acid (Z,2)- 18591 280 100
25  6-Nitroundec-5-ene 18.667 19 0.69
26 Oleic Acid 1871 282 071
27 Heptadecane 19101 240 0.20
28 n-Tetracosanol-1 19.738 34 091
29  11-Octadecynoic acid, methyl ester 19.891 294 0.36
30  Tricosane 19.959 324 108
31 4,8,12,16-Tetramethylheptadecan-4-olide 20.188 324 133
32  2-Methyl-Z,Z-3,13-octadecadienol 20.562 280 0.53
33 Tridecane, 1-bromo- 20.774 262 0.29
34 E-2-Octadecadecen-1-ol 20.876 268 0.23
35  1-Docosene 21.403 308 8.57
36  cis-10-Nonadecenoic acid 21.522 296 116
37  Docosanoic acid, methyl ester 21.666 34 2.49
38  Acetate, 2-[(acetyloxy)methyl]-4,4-dimethoxybutyl 22.040 248 054

ester
39  Undecanoic acid, ethyl ester 22.167 214 135
40  1-Acetoxynonadecane 22.295 326 0.55
41  1-Hexacosene 22.431 364 0.38
42 Oxirane, tridecyl- 22.796 226 0.50
Octacosanol 22932 410 9.59
44 Carbonic acid, eicosyl prop-1-en-2-yl ester 23.051 382 0.77
Tetracosanoic acid, methyl ester 23161 382 2.29
46  Hexadecanoic acid, ethyl ester 23.629 284 104
47 Squalene 23.866 410 8.12
48  Adenosine, 2-methyl- 23.985 281 0.90
49  2-[2-(Tert.butyl-dimethyl-siloxyl-methyl)-pyrrolidin- 24.164 402 0.45
1-yImethyl]-5-methyl-4-phenyl-thiazol
50  1-Hexacosene 24.342 364 0.36
51  Tridecane, 7-hexyl- 24.444 268 340
52 Hexacosanoic acid, methyl ester 24.546 410 054
53 Cyclopropanecarboxaldehyde, 2-methyl-2-(4- 24673 166 0.58
methyl-3-pentenyl)-, trans-(.+-.)-
54  Stigmastan-6,22-dien, 3,5-dedihydro- 25574 3% 0.89
55  Cyclohexane, (1-butylhexadecyl)- 25.769 34 180
5  6-Methoxy-2,7,8-trimethyl-2-(4,8,12- 25.863 430 0.58
trimethyltridecyl)chroman
57  .gamma.-Sitosterol 27.528 414 371
58  Stigmastanol 27.638 416 214
59  lalpha.,2.alpha.-Epoxy-1.beta.-methylcholesta-4,6- 27.808 410 165
dien-3-one
60  30-Norlupan-28-oic acid, 3-hydroxy-21-methoxy-20- 27978 502 0.59
0X0-, methyl ester, (3.beta.)-
61  Lupeol 28.233 426 2.98
62  S.alpha.-Ergost-8(14)-ene 28.836 34 0.59
63  Bicyclo[7.2.0]undec-4-ene, 4,11,11-trimethyl-8- 30.416 204 151
methylene-
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Conclusion. Liposoluble components were extracted with hexane from the aerial part of
S. hypericifolia L., which were analyzed by GC-MS method. More than sixty-three compounds were
isolated from hexane extract. Their relative contents were determined by normalizing the peak areas. For
the first time, the active substances of hexane extract of a medicinal plant (S. hypericifolia L.) collected in
the Almaty region of Kazakhstan were determined. Of the hexane extract, the dominant compounds are
octacosanol (9.59%), docosene-1 (8.57%), squalene (8.12%), and n-hexadecanoic acid (7.50%). These
compounds have high biological activites, namely anti-inflammatory, antimicrobial, antitumor,
antibacterial [15-19]. This shows the need for further research of toxicological aspects for the
development of safe herbal medicines.
Acknowledgements. This work was supported by the Central Asia Center of Drug Discovery and
Development of Chinese Academy of Sciences (No. CAM202002), the International Partnership Program
of Chinese Academy of Sciences (No. 153631KYSB20160004).

A.A. "pai6epreHl A.K. Hypnbi6ekosal,
M.A. AtocebaeBal, KO.daHIM2 XK. XKeucl

1 3An-®apabu aTbiHAarbl Kasak ynTTbIK YHUBEPCUTETLLLL
«J1apLK ecimaikTepai rbinbiMy 3epTTeY opTasbirbl», Anmartsl, KazakcTaH;
2 pUdUT 43PLLK eCiMAIKTEPLi 3epTTey MHCTUTYTHI, IpudduTt yHuBepcuTeT” BprcbeH, ABCTpanus

SPIRAEA HYPERICIFOLIA L. MANOA EPUTIH CbhITbIHAbIHbIH
XNMUANbLW, KOMIMOHEHTTEP1

AHHOTauua. [apwk qnopaHbl urepy XsHe (HapMakonorusanblK 3cepuily kew crnek”™ 6ap 6UoNorusnbiK
6enceHai 3aTTapapll XaHa 6actay kesll KapKblHAbl i3gey (hapMaLeBTVKa eHepkaabll fambiTyaa e3ekn caHanagpl.
Ocimpik WmLW3aTbiHbIH NepcrekT1Babl 6acTay KesLli, KatapbliHa Spiraea L. (Rosaceae Juss.) atafpl.

Spiraea L., spirea TYpi Rosaceae Juss XarblpakTbl 6OyTa TyKbIMAacblHa »3He Spiraeoideae Focke
TYKbIMZACbIHA XaTadbl. Rosaceae Juss TeriHiH TYprepi XablK MeAuUMHACbiHAA KOMAaHbINaTbiH X3He YJ/IKeH
pecypcTbIK aneyeTi 6ap eciMgikTep peTwlie aiNTapnblKTal Kbi3bIryLWblnbIK TyAblpaabl. ConTYCTIK XapThl LWapaarbl
KOHbIpXKai >X3He CyOTpOnMKaiblK aiMakTa keH TapanraH 100-geH actam TYpi 6ap. Spiraea-ga 6Monormsnbik
6enceHainiri xorapbl heHONAbI KOCbINbIC PeTiHAE 1aBoHON, (h1aBoH, (hnaBaH, EHONKAPOOH KbILWKbIbI caHanagpl.
Rosaceae Juss TeKTeC eamfluTepaw, TYpi 6enwHae canoHvH, 3up mMavibl, CTePOUATHI FNKO3UATEP aHbIKTaabl.
KbiTali MegMUMHaCkIHAA aHaIbFeTUKA/bIK, bICTbIKTbI TYCIPETIH X3He KabblHyra kapcbl kacuen 6ap 4apifik ecimgik
peTiHde KondaHbinadbl. Kasipri 3amaHrbl  3epTTeyniepde  (DeHONKapboH  KbIWKbIMbIHBIH - AaHTUMMKPOOTBIK,
(PUTOTOKCUKANBIK TybIHAbINAPbIMEH 6aiinaHbICTbl Rosaceae Juss TeKTeC eampXX TYPpnepiHiH 61onorusbik
6enceHALN eTe Xakcbl 3epTTenreH. ®naBaHAapablH iCIKKe Kapcbl 6enceHainiri aHbIKTanabl.

Spiraea hypericifolia L. eypasvanbik aiMakTa KeH TapairaH )K3He reHeTVKaHblH AamblraH eKLWHL, 6ipi 60/bIn
caHanagbl. S. hypericifolia L. >xanblparbiHga N-rapoKCMOeH30lH, KogeuH, epyna, X/I0POreH KbiIWKbIIAAPbI,
anureHnH iaBoHAapbl, IIOTEONMH X3HE (NaBOHONAAPAbIH W30KBEPLMUTPUH MEH aBWMKYNWMHHLL 5-T/oKo3naTepi
aHbIKTaNdbl. Spiraea TekTec eampkTep TYpni cunatrarbl 6ac aypybl, COHAai-ak GyblH, ackasaH-illeK aypybl,
reNbMUHTO3 XK3He TVMHEKONOTMANLIK aypynapfarbl PeBMaTUKaIbIK aypydbl Kenpyre apHairaH Kypan petiHie
KongaHbinagbl. Kywn aHTubakTepuangbl XaHe aHTUBMPYCTLIK acep OP3, Tymay, repnec kesiHge KongaHyra ceben
6onagpl.

ATanraH 3epTreydiH MakcaTbl - OTaHAbIK (MTOnpenapaTTapAbl any 6apbiCbiHAA HETi3ri KOMMOHEHTTEePALL
aneyeTri Kesi - AnMatbl 06/1bICbl TOOLINMBICBIHLIH Maiifa epuUTiH KOMMOHEHTTEPIHIH CaHAbIK KypaMbiH 3epTTey
60nbIN caHanagpl.

Byn 3eptTeyge anraw peT Spiraea hypericifolia L. maiiga epuTw CbIFbIHALICLIHBIH XUMUSAMBIK Kypambl
aHblkTangbl. Spiraea hypericifolia L. gapwk eamplwHw, >xepYCri 6enwHAen Mailga epuTiH CbIrbIHAbICbIHAH
6eniHreH komnoHeHTTep MX-MC 3gici apkbinbl TangaHgbl. ekcaH 6eniriHeH 6ap/birbl anbIC YL KOCbITbIC GeTiHgi
X3He 0fapAblH  Ca/bICTbIPMabl  Kypambl LWbIH ayfaHblH Kasibinka KenTipy >KONbIMEH aHbIKTa/Abl, Herisri
KOMMOHEHTTepP OKTako3aHon (9,59%), aoko3eH-1 (8,57%), cksaneH (8,12%) >3He H-rekcafekaH KbilKbibl (7,50%)
60nbIN caHanagbl. byn KocbinbicTap 6uonorvsanbik 6enceHaLwn xorapbl 60biN Keneg™ atan aTkaHga, kabblHyra,
MMKPOOKa, iCikKe, 6akTepusra Kapcol.

TYWiH cesgep: Spiraea hypericifolia L., rekcaH CbIrbIHAbIChI, Maiifa epuTl KOMNOHeHTTep, MX-MC.
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1«Hayu4Ho-mccnefoBaTeNnbCKUi LIEHTP AeKapCTBEHHbIX pacTeHuii» Kazaxckoro HaumoHansHoro YHueepeuTeTa
nMeHun anb-dPapabn, Anvatbl, KazaxcTa;
2WNHCTnTYT MpurddmTa No nccnefoBaHMio fekapcTs, YHusepcuteT Ipudduta, BprucbeH, ABcTpanns

XNUMWYECKWNE KOMIMOHEHTbBI XXUPOPACTBOPMOIO SKCTPAKTA
SPIRAEA HYPERICIFOLIA L.

AHHOTaumsa. OCBOeHME NEeKapCTBEHHOW (hNIOPbl M MHTEHCMBHBIA MOMCK HOBLIX MCTOYHUKOB OGMOMOrMYECKU
aKTMBHbIX BELLECTB C LUMPOKMM CMEKTPOM (PapMaKOIOrMyeckoro AercTBMA BeCbMa akTyalbHbl ANS pasBUTUS
(hapmaLeBTUYECKOA NPOMBILLAEHHOCTW. K 4nciy MepCreKTBHLIX MCTOYHWMKOB PACTUTENBbHOIO Chbipbs OTHOCSTCS
npeactasutenn poga Spiraea L. (Rosaceae Juss.).

Pog Spiraea L., spirea npefcTaBnsieT co6oii nmcTonagHble KyCTapHUKKM CcemeiicTBa Rosaceae Juss.,
nogcemeiictBo Spiraeoideae Focke. Buabl poga Rosaceae Juss MpPeACTaBASHOT 3HAYWUTENbHLIA MHTEPEC Kak
pacTeHus, UCMOMb3yeMble B HApPOLHON MeAuUMHE U UMetoLlme O0/bLIOA PeCcYpCHbIA noTeHuman. Pog Wwmpoko
pacnpocTpaHeH B YMEPEHHOW M CyOTPOMUYECKOl 30He CEBEPHOro Mosyllapus, HacumTbiBas 6onee 100 Bugos. B
Spiraea 06Hapy>xeHbl (eHONbHbIE COEAMHEHNS C BbICOKON OMOMNOTMYECKON aKTUBHOCTLIO: (hIaBOHOMbI, (M1aBOHbI,
(hnaBaHbl, (heHONKapbOHOBbIE KUCMOTb. B pasnnMuHbIX 4acTaX BMAOB pacTeHWin poga Rosaceae Juss HalifeHbl
CanoHWHbI, 3MPHOE Mac/o, CTEPOMAHbIE FNKO3WAbI. B KUTaCKon MeguuuHe MPYMEHSIFOTCA Kak NeKapCTBEHHbIe
pacTeHMsi C aHa/IbreTUYECKMMM, XKapPOMOHMKAIOLWMMI Y MPOTMBOBOCMAIMTENbHBIMU CBOMCTBaMU. B COBpeMeHHbIX
NCCNeAoBaHUAX JOCTATOYHO XOPOLLO M3yyeHa 6Monormyeckas akTMBHOCTb BMAOB pacTeHuii pofa Rosaceae Juss,
CBA3aHHAs C HaMYMEM MPOU3BOAHLIX (PEHOMKAPOOHOBLIX KUCMOT - aHTUMMKPOOHasA, (DUTOTOKCUYECKas.
OG6Hapy»XeHa NpOT1BOOMYX0/1EBas aKTUBHOCTL (h1iaBaHOB.

S. hypericifolia L. vmeeT Haubonee oO6WWPHbLIA EBpasuiicknii apean M CUMTaeTca OAHUM W3 Hawnbonee
3BO/IFOLMOHHO pa3BUTbLIX NpegcTaBuTenein poga. B nuctbax S. hypericifolia L. 06Hapy»eHbl N-rmapoKcubeH30MHas,
KodeiHas, (hepynoBasi, X/IOPOreHOBast KWCMOTbI, (NaBOHbI arnureHuH, NHTEONMH W 5-rKo3vabl (1aBoHOMN0B
M30KBEPLMUTPVH W aBUKynapuH. PacTeHns poga Spiraea NPUMEHSIOTCA KaK CPeACTBO A8 CHATUSA TONOBHbIX 60/el
pasIMYHOro XapakTepa, a Takke pPeBMaTUYecKMx GOneil B cycTaBax, MpW XKeyLOUYHO-KULLEYHbIX 3a00/eBaHusX,
reNbMWHTO3aX, TMHEKONOrMYecknx 3abosneBaHMax. MolHOe aHTMbaKTepuaibHOe W aHTUBMPYCHOE AeiCTBuME
06ycnasnmBaeT npumMeHeHne npu OP3, rpunne, reprece.

Llenblo  gaHHOro uccnefoBaHWs SBMSETCA U3YUYeHWe KOMMYECTBEHHOrO COAEPXKaHUS XMPOPacTBOPUMbIX
KOMMOHEHTOB TaBOMrM AJIMAaTMHCKOM 0611acTM - MOTEHUMANbHOTO MCTOYHMKA K/THOYEBLIX KOMMOHEHTOB AN
MoJly4eHMs 0TeYeCTBEeHHbIX (DMTOMpenapaTos.

B aToM wuccnefoBaHUM BriepBble OblNM  ONpefenieHbl XMMUYECKMe COCTaBNSAIOLLME XMPOPACTBOPUMOTO
akcTpakTa Spiraea hypericifolia L. KOMMNOHEHTbI, BblAeNEHHbIE 13 XXMPOPAaCTBOPMMOIrO 3KCTpaKTa HafL3eMHON YacTu
NeKapCTBEHHOro pacTeHus S. hypericifolia L ., 66111 npoaHanuanpoBaHbl MeTogom MX-MC. Bcero us rekcaHoBoi
4acTu 6blN0 BbIAENEHO LUECTbAECAT TPU COEAMHEHWSA U UX OTHOCUTE/IbHOE cofepykaHue 6bl10 OnpejeneHo nyTem
HopManu3aLum NNoLaan NMKOB, B KOTOPOM OCHOBHbLIMU KOMIMOHEHTaMU ABAAKOTCA OKTaKo3aHoN (9,59%), [LOK03eH-
1 (8,57%), ckBaneH (8,12%) n H-rekcagekaHosas kucnota (7,50%) oTgenbHO. 3Tv coenHeHns 061afarT BbICOKOM
6MONOrMYECKON aKTUBHOCTbIO, @ WMMEHHO MPOTMBOBOCMA/IUTENBHOMN, NPOTUBOMMKPOGHONM, MPOTUBOOMYXONEBOM,
aHTUGaKTEepUanbHOIA.

Kntouesble cnosa: S. hypericifolia L., rekcaHOBbI 3KCTPaKT, XXMPOPaCTBOPMMbIE KOMMOHeHTbI, MX-MC.
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