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C MOMOIIIBIO METOIA BEICOKOA(M®HOEKTUBHOM XXKUIKOCTHOM XpoMaTorpad®uu N3y4eHbl COCTaB U COepKaHue
noaudeHoJIoOB B JIUCThIX Spiraea aquilegifolia Pall., coOpaHHBIX U3 O€BITU MPUPOIHBIX LIEHOIOITY/ISLINI
Pecny6nuku Bypstus (3ananHoe 3abaiikaiibe). B BOmHO-3TaHOIBHBIX U3BJIEYEHUSIX U3 JTUCThEB . aquile-
gifolia conepxutcst He MeHee 24 coenquHeHuil. Y3 Hux naeHTuGULMpoOBaHbI TpU (peHOJKAapOOHOBLIE KMC-
JIOTHI (XJIODOTEHOBAsI, N-OKCUOEH30IMHasI, 1-KyMapoBasi) U 11eCTh (hJTABOHOJIOB (TUTIEPO3UIT, U3OKBEPILIUT-
PVH, aBUKYJISIpUH, acTparajiiH, KBepLeTUH 1 KeMIipepos). OCHOBHBIMHU (JIaBOHOJIAMU B BOIHO-3TaHOJIb-
HBIX 3KCTpaKTax sIBJsoTcs rurieposun (2.9—8.2 mr/r), aBukynsipuH (3.0—5.8 Mr/r) u M30KBEpPLIUTPUH
(0.8—2.5 mr/r). BhISIBIIEHO, UTO pacTEeHUs U3 LICHOMOIYJISIIIUI, paclOJOXEHHBIX Ha CEeBEPHOI rpaHuUlIe
pacrnipocTpaHeHus B 3anamgHoM 3abaiikaibe, OTIIMYalTCs 60Jiee BBICOKUM coiepKaHueM (heHOoIKapOoHO-
BBIX KUCIOT (0Kp. ¢. Koma) u (p1aBoHOoJ10B (0Kp. ¢. Kimtoun). B nmuctesax S. aquilegifolia 3 nenononysisiiuii,
pPACIOIOXXKEHHBIX Ha BOCTOUHOM TpaHuIie (0Kp. ¢. KycoTsl u ¢. 3araH), oTME4eHO MUHUMAJIbHOE CoepKa-
HUE UIEHTUDUIMPOBAHHBIX (PeHOJBHBIX coenuHeHuii. CoaepxaHue UAeHTU(ULIMPOBAHHBIX CBOOOTHBIX
¢eHOIbHBIX KUCJIOT U (hJIABOHOJIOB B JIUCTBSIX S. aquilegifolia xapakTepr30BaJIOCh CPEIHUMU U BLICOKUMU
10Ka3aTessIMU, B CDABHEHUY C APYTMMU U3YYEHHBIMU IPENCTABUTENSIMU poa Spiraea, 4To NOATBEPKAAECT
MEPCIEKTUBHOCTD NaJIbHEMIIIero udy4eHus coctaBa ux (heHOJIbHBIX COeMMHEHU.

Karoueswie cnosa: Spiraea aquilegifolia, benonbuble coennuenust, BOXKX, Pecriyonuka bypsitust, 3anmagHoe
3abaiikanbe
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Pon ciupest wnu TaBosra (Spiraea L.) oTHOCUTCS K
cemericTBy Rosaceae Juss. 1 Bkimrogaet 6omee 100 Bu-
JIOB, pacIpOCTpaHEHHBIX B yMepeHHoIi 30He CeBep-
Horo noJymapus. LleHTpoM BUIOBOTO pazHooOpa-
3us1 aToro poxda spisietcss Kuraii (mo 70 BumoB). Ha
Tepputopun Poccum BcTpeuvaeTcst 1o 25 BUIOB, pac-
npocTpaHeHHbIX B Cubupu u Ha HdanbHeM Boctoke.
Kpome Toro, npencraButenun pona Spiraea BCTpeda-
1o1csa B CpegHeit Azuu (1o 25 BuaoB), Ha ore LleH-
tpanbHOit EBponbl (mo 8 BumoB), B CIIIA u Kanane
(mo 11 BumoB) [1—3]. Bunbl poma Spiraea oOGbIYHO
MPOM3pACTaIOT Ha OTKPBITHIX MPOCTPAHCTBAX: Kame-
HUCTBIX CKJIOHAX rop, OCHIMSIX, B TpELIMHAaX CKaJl, TTO
OeperaM pek [4]. DToO HETIPUXOTIMBBIC KyCTapHUKMH,
¢ OoJIbIIMM pa3zHoobOpasueM 1o GopMe U pazMepam
KycTa, oKpacke u choopme conBeTuit v iuctbeB. Heko-
TOpBbIE MPENCTABUTENU pojia Spiraea LINPOKO NTpUMe-
HSIIOTCSI B O3€JIEeHEHU U, UX HCITOJIb3YIOT KaK MOYBO-
YKpeIUIsIolie pacTeHUs; MHOTHUE BUIbI SIBISIIOTCS
MeIoHocamu [5].

B Hacrosiee BpeMsi, mpeacTaBUTeNn popa Spi-
raea SIBIISIIOTCSI OOBEKTOM (PUTOXMMHUYECKUX MCCIIE-
noBaHuit. Tak, u3 credJieii, TMCTbEB U COLIBETUI BU-
JIOB 3TOr0 pOAa BBHIIAEIIEH M MASHTU(MUIMPOBAH KakK
psid yKe M3BECTHBIX COEMMHEHUI, TaK U CIienuye-
CKMe BTOPUYHBIE MeTaboMUTHI [6]. PapMakooruye-
CKHE HCCIIeIOBaHMs ITOATBEPAMIIN 1IEIeCO00Pa3HOCTh
WCIIOJIb30BaHME BUOOB pojia Spiraea B MEIUIIHE U BbI-
SIBUJIM UX HOBBIE MOJIE3HbIE CBOMCTBA [7—9]. DKCcTpak-
Thl 1 WHAWBUAYaIbHBIC BEIIECTBA, BBIACICHHBIC M3
HaJa3eMHBIX YaCTei pa3HbIX BUIOB 3TOIO POia, B 3KC-
IEpUMEHTE IIPOSIBJISIIOT CUJIBHYIO aHTUOKCUIAHT-
HYIO, IIPOTUBOBOCIIAIMTEILHYIO, HEMPOIPOTEKTUB-
HYIO, IIPOTUBOOITIYXOJIEBYIO U IIPOTUBOBUPYCHYIO aK-
TUBHOCTHU. BBICOKMIT aHTMOKCUIAHTHBINA ITOTESHIIAT
SKCTPAKTOB IPEICTaBUTENICH poma Spiraea Jaliie BCEro
CBSI3BIBAIOT C BBHICOKMM COAEPKAHMEM B HUX ITOJIU-
denonos [10—13]. B cBsI3u ¢ a3TUM, BaXXHO pacmnoja-
raTh JAaHHBIMU O COCTaBe M KOHIEHTPaU1 (PEeHOJIb-
HBbIX COeIMHEHMNI Y pa3HbIX BUJIOB CIIMPEN.
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Tasosra BomocoopomuctHas (Spiraea aquilegifolia
Pall.) — xcepouTHBINI KycTapHUK 10 1 M BBICOTOM C
KOPUYHEBBIMU WY CEPOBAThIMU, TOHKMMU, KOPOTKO
OIyIIIEHHBIMU, TI03[IHEE — TOJIBIMU, TTOOeTaMMU. JINCThS
Jo 17 MM 1171, ¢ 06erX CTOPOH KOPOTKO OITYILIEHHBIE UJTA
MOYTH TOJIbIE, C HUXKHEN CTOPOHBI CU30BaThIe; B BEPX-
Hell 4acTu MOOEeroB JMCTbs IIMPOKOKJIMHOBUIHBIE,
LHeJbHOKpaiiHbIe, Ha BepXyllke ¢ 3—5 jgonacTtsMu, B
HIDKHEH 4acTu 1oderoB — odbpaTHoiaHLeTHbIE. LIBeT-
KM Ha TOJIBIX IIBETOHOXKAX, 2—5 MM IIJT., COOpaHEI 110
3—6(7) B IUMTKOBUIHbBIE COLBETHS. BeHunk 6—8 MM
B nuaM. JINCTOBKM roJible Win c/1abo OMyllIeHHBbIE,
yaleJMCTUKU TIpU T1oAax npsimocrosiuue. Bunm ort-
HOCUTCSI K TOPHO-CTEITHOM TpyIIe U UMEET BOCTOU-
HO-cUOUpPCKO-MOHTONLCKMI apealt [14]. Ha teppu-
topumn Cubupu S. aquilegifolia BcTpedaeTcst TOIBKO B
CTEeNHBIX paifoHax 3abaiikanbs (OacceiiHbl pek Ce-
Jienru, Maronsl, OHoHa, Illunku u Aprynu) [15]; ur-
paeT BaXHYI0 11IeHO3000pa3yIoliylo poJib Ha IIeOHU-
CTBIX M KAMEHHMCTBIX CKJIOHAX I0XHOI 3KCIO3UIINH,
BBICTYyTIasl 3AM(UKATOPOM U COOIOMUHAHTOM KyCTap-
HUKOBBIX COOOIIIECTB.

KomrioHeHTol cocTaB U OuosiorThyeckasi akTUB-
HOCTb S. aquilegifolia mano u3y4yeHbl, JaHHbIE HOCST
¢dparmMeHTapHbIil XapakTep. M3 JIuTepaTypHBIX UC-
TOYHMKOB M3BECTHO, 4YTO S. aquilegifolia mposiBisieT
aHTHOaKTepHUaIbHbBIEe CBOMCTBA [16], HACTOM TUCTHEB
3TOTO BUJIa B MOHTOJILCKOM MEIULIMHE TPUMEHSIETCS
IUIST TIPOMBIBaHMsI OTKPBITHIX paH [17]. bmaromaps
BBICOKOMY COAEPKAHUIO TPOTEMHA U KJIETYaTKU pac-
TEHUE UCIOJIL3YETCS B MUILIEBON MPOMBIIIIIEHHOCTH
[18]. BriepBrie cocTaB (DeHOIBHBIX COCAMHEHUI TN~
cteeB S. aquilegifolia u S. hypericifolia L. 0b11 n3yueH
B 2015 1. [19]. B skctpakTe nuctbeB S. aquilegifolia
ObLIO BBISIBJIEHO OoJiee 31 KOMIIOHEHTa, U3 KOTOPBIX
naeHTuduIpoBaHbl 4 (JaBoHOUIA — TUIECPO3U]
(3.8 Mr/r), nsokBepuuTpuH (1.5 Mr/T), aBUKYJISIPUH
(2.3 mr/r) u pytuH (0.2 Mr/T), a TakKe 3 peHoIKap-
OOHOBBIE KUCIOTHI — XJIoporeHoBas (1.7 Mr/T), okcu-
kopuuHas (0.8 mr/r) u n-xymaposnas (1.1 mr/r). Jlo-
MUHUPYIOIIUMU KOMIIOHEHTAMM  YKa3bIBalOTCS
XJIOpOT€HOBAasl, M-KyMapoBasi KUCJIOTbI, TUIEPO-
311, U3OKBEPLIUTPUH U aBUKYJISIDUH.

Llens paGoThl — CpaBHUTEIbHOE HMCCIeIOBaHUE
cocTaBa U colepxXaHus (PIaBOHOUIOB U (peHOoIKap-
OOHOBBIX KMCJIOT, COAEPKAIIMXCS B JIUCThIX S. aqui-
legifolia w3 MpuUpoOIHBIX LIEHOMOIYJ AU Pecryonuku
Bypsituss MeTogoM BBEICOKO3(P(HEKTUBHON KUIKOCT-
HOIT XxpomaTorpadun.

MATEPHAJI 1 METOJbI

Jluctea S. aquilegifolia cobupanu B "IOHE—aBIyCTe
2014, 2018 rr. B (ha3e MIOAOHOILICHUS B 9 MPUPOIHBIX
neHononyassmuusax (LII1) 3amagHoro 3abaiikaibs
(ta6u. 1). Henononynsauuum 1, 2, 3 u 4 HaxomsATCs Ha
CEBEPHOIi rpaHUIIe paclpoCTpaHEeHUs BUaa B 3amnaj-
HoM 3abalikajbe; LIEHONMOMyIsIunu 5, 6 1 7 — Ha BO-
CTOYHOII TpaHUIIe; HEeHONONYJISIIUN 8 1 9 — Ha 10K~
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KOCTHUKOBA u np.

Hoii (puc. 1). B kaxkmoit 1ieHomoyasaiuu ¢ 5—10 tu-
MUYHBIX pacTeHuit S. aquilegifolia cobupanu 1o
OIHOI BETBU U3 CPEIHEN WU BEPXHEH YaCTU KYCTA.
JIucThst OTAENSIIN U CYLIMIA HA BO3yXE B TEHMU.

st xpomatorpacdudyeckoro uccienoBaHus ¢e-
HOJIBHBIX COeIMHEHM I ncronb3oBaiu 40%-Hble BOI-
HO-3TaHOJIbHBIC U3BJIeYEHUSI, MOJTYyYSCHHbIC SKCTPaK-
1ueit Ha BonsiHOM 6aHe. TouHyro HaBecky (0.500 r)
U3MeJIbYEHHOTO BO3AYIITHO-CYXOro MaTepuraa 3KcTpa-
rupoBajiv ABaxKabl: cHavaiaa 30 mu1 B TedyeHue 30 MUH,
3areM 20 ma — B TeueHue 20 muH. Ilocne ¢punbTpa-
U OCTATOK B KOJIOE 1 Ha (PUIBTPE TPOMBIBAIIN 5 MJT
40%-Horo stunoBoro cnupTa. ITociie 3Toro oobeaN-
HEHHbIl 3KCTpaKT KOHLEHTpUpoBaiu B (apdopo-
BBIX Yameuykax 10 10—15 mir (TouHblit 00beM). AHaA-
JIM3 TIPOBOAWIIM B IBYX MOBTOpHOCTX [20, 21].

1 MJI BOZTHO-3TaHOJILHOTO 9KCTpaKTa pa3daBisiiv
OMIVCTUWIMPOBAHHOM BOAOM 0 5 MJI U IPOITyCKaJIU
yepe3 marpoH Jduamak C16 (BAO “buoXumMak™).
BemiectBa cMbIBasiv ¢ maTpoHa HEOOJIBIIIUM KOJIuYe-
ctBoM (3 mMi1) 40%-HOro BOOHO-3TAHOJIBHOIO pac-
TBOpa, a 3ateM 2 M1 96 %-Horo staHoja. O0beTUHEH-
HBIi 27110aT MPOITyCKaIU Yepe3 MeMOpaHHbIi GUIBTP
¢ nuameTpoM nop 0.45 MKM.

Anam3 (eHOJNBLHBIX COeOMHEHUI, comepka-
IIMXCS B 3JII0aTe, NMPOBOMWIM Ha aHaJIUTHUYECKOI
BD2KX-cucrteme, cocrosiiieit U3 XKMIKOCTHOTO XpoMa-
torpaca “Agilent 1200” (CHIA) ¢ nuogHO-MaTpUd-
HBIM JIETEKTOPOM, aBTOCAMILIEPOM U CUCTEMOM IS
cbopa u 0O6paboOTKM XpomarorpadruyecKnxX TaHHBIX
ChemStation. Kononka Zorbax SB-C18, 4.6 X 150 MM,
5 MkM. Xpomarorpadpudyeckuii aHaiu3 MpoOBOAWIN B
peXMMe rpafueHTHOTO IIOMPOBAHUS: B IIOABMXKHOM
¢aze comepkaHUE METaHOJIa B BOMHOM PacTBOPE Op-
TodochopHoit kuciaoTs (0.1%) nusmensuiocs ot 31 10
33% B Teuenne 27 MuH, naiee ot 33 1o 46% 3a 11 muH,
3aTeM oT 46 10 56% 3a cienyiomue 12 MUH U OT 56
mo 100% 3a 4 muH. CKOpOCTh ITOTOKa 3JII0OEHTA
1 ma/muH. Temnepartypa xononku 26 °C. O6beMm
BBOIMMOM TIpoOBI 10 MKi. JleTeKTMpoBaHME OCY-
LECTB/ISUIM TIPU IJIMHAX BOAH A = 254, 270, 290,
340, 360 u 370 um [22].

KonnuecTBeHHOE ornpeaeseHue WHAUBUIYTb-
HbIX KOMITOHEHTOB B 00pa3liax pacTeHU 1 IPOBOININ
[0 METOAY BHEIIHEro craHgapra npu A = 360 HM.
11 IpUroTOBJAEHUSI CTAaHAAPTHBIX OOpa3lioB IpU-
MeHsuIu mperiapatbl dupmbl “Fluka” m “Sigma”.
CraHaapTHbIE PacTBOPbI TOTOBWIM B KOHLIEHTPAILIUU
10 mxr/mi. PacueT comepkaHust (heHOIKapOOHOBBIX
KUCJIOT TIPOBEJIEH 110 XJIOPOTreHOBOM KUCIO0Te, (ha-
BOHOMOB — T10 PYTUHY.

OTHOCUTEIBHOE CTAaHAAPTHOE OTKJIOHEHUE IT0-
BTOPSIEMOCTHU IIPU OIIpeneaeHUN (PEeHOJbHBIX KOM-
MOHEHTOB cocTaBuiio or, oTH = 0.011, oTHOCUTENb-
HOE CTaHJAPTHOE OTKJIOHEHUE MO BPEMEHHU YIePXKU-
BaHusa y Metoma BOXKX — 0.0018.

TOM 59 BHII. 4 2023
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Tabomuna 1. Mecra cbopa o6pa3uoB Spiraea aquilegifolia

Table 1. Locations of Spiraea aquilegifolia sample collection
Ne LIT Mecrto c6opa, gata cbopa
(0 Location of the collection point, collection date

1 Pecny6nuka bypsitus, [lpubaiikanbckuii p-H, okp. ¢. Koma. CtenHoe KyctapHukoBoe (Spiraea aquilegifolia)
CO00I111eCTBO.
Republic of Buryatia, Pribaikalsky district, vicinity of the village Coma. Steppe.
12.06.2018 1.

2 Pecniy6nuka Bypsitus, okp. r. YinaH-Yns. CternHoe coo0IecTBO Ha KPYyTOM KaAMEHUCTOM CKJIOHE.
Republic of Buryatia, outskirts of Ulan-Ude. Steppe community on a steep rocky slope.
27.07.2014 1.

3 Pecnry6uka Bypsitust, UBonrunckuii p-H, okp. ¢. Kimoun. CocHOBO€ OCTeIIeHEHHOE COOOIIIECTBO Ha ITOJIOTOM
CKJIOHE.
Republic of Buryatia, Ivolginsky district, vicinity of the village Klyuchi. Pine steppe community on a smooth
hillside. 27.07.2014 1.

4 Pecniy6nuka Bypsitusi, UBoaruHckuii p-H, okp. ¢. Xypymiia. JIurpecCuioHHOe CTeITHOe KyCTapHUKOBOe (Arte-
misia frigida, Spiraea aquilegifolia) coo0111eCTBO B CpeIHEeI YaCTU CKJIOHA BOCTOUHOI KCITO3UIIUU.
Republic of Buryatia, Ivolginsky district, vicinity of the village Khurumsha. Steppe community (Artemisia
frigida, Spiraea aquilegifolia) on the middle part of a slope with eastern exposure.
14.07.2018 1.

5 Pecniyoiiuka Bypsitusi, Myxopiumoupckuii p-H, okp. ¢. Kycotsl. CternHoe KyctapHUkoBoe (Spiraea aquilegifolia)
COOOIIECTBO B CpeIHEeH YaCTU CKJIOHA 3aIlafHOI 9KCIIO3UIIUH.
Republic of Buryatia, Mukhorshibirsky district, vicinity of the village Kusoti. Steppe shrub (Spiraea aquilegifolia)
community on the middle part of a slope of western exposure.
24.07.2018 .

6 Pecniy6iiuka Bypsitust, MyxopimoupcKuii p-H, okp. ¢. 3araH. CrenmHoe KyctapHukoBoe (Carex pediformis,
Spiraea aquilegifolia) coo0l111eCTBO.
Republic of Buryatia, Mukhorshibirsky district, vicinity of the village Zagan. Steppe shrub community (Carex
pediformis, Spiraea aquilegifolia).
03.08.2018 .

7 Pecniy6onuka Bypsitust, Buuypunckuii p-H, okp. ¢. [llu6epryii. CrenHoe KyctapHukoBoe (Spiraea aquilegifolia)
COOO0ILIECTBO
Republic of Buryatia, Bichurinsky district, vicinity of the village Shibertui. Steppe shrub community (Spiraea
aquilegifolia).
03.08.2018 1.

8 Pecniy6nuka Bypsarus, KaxtuHckuii p-H, okp. . YcTb-Ksixta, ropa burtyxaii. CtermHoe coo0111ecTBO Ha KaMe-
HUCTOM CKJIOHE.
Republic of Buryatia, Kyakhtinsky district, vicinity of the village Ust-Kyakhta, Mount Bitukhay. Steppe com-
munity on a rocky slope.
28.07.2014 1.

9 Pecrry6nuka Bypsatus, Ksaxtunckuii p-H, okp. A. YcTb-Ksxra, ropa YepHas. 31akoBo-pa3HOTpaBHOE OCTEII-

HEHHOE JIyTOBO€E COOOIIIECTBO Ha 1IeOHUCTO-KaMEHUCTOM CKJIOHE.

Republic of Buryatia, Kyakhtinsky district, vicinity of the village Ust-Kyakhta, Mount Chernaya. Steppe rocky
slope. Mixed-grass meadow steppe community on a rubble-stony slope.

29.07.2014 r.

IMpumeuanue: L1 — HOMep LIEHONOMYNSALINHA.
Note: CP — coenopopulation number.

PACTUTEJILHBIE PECYPCbl  tom 59  BbII. 4 2023
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KOCTHUKOBA u np.
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Puc. 2. Xpomarorpamma BOIHO-3TaHOJIBLHOTO U3BJICUEHUS U3 TUCTbeB Spiraea aquilegifolia (LIT1 3) ipu 360 HM.

Ilo eopuzonmanu: BpeMs yoepXXuBaHUsI, MUH; 10 6epMUKaAAyU — CUTHAJI IeTeKTopa, CIMHMIIA ONTTUYecKoii TmoTHocT. HoMepa
MUKOB Ha XpOMAaTOrpaMMe COOTBETCTBYIOT HOMEpaM MUKOB B Ta0I. 2.

Fig. 2. Chromatogram of aqueous ethanol extract of the leaves of Spiraea aquilegifolia (Cenopopulation 3) at 360 nm.

X-axis: retention time, min; y-axis — the detector signal, the unit of optical density. The peak numbers in the chromatogram cor-

respond to the peak numbers in Table 2.

PE3VYJIbTATBI 1 UX OBCYXIEHUA

Ha ocHoBannn Y®-cHeKTpoOB U COMOCTABICHUS
BpPEeMEHU yIep>XXKMBAaHUS ITMKOB BEIIECTB HA XpOMATO-
rpaMMmax aHaJIu3MpyeMbIX OOpa3lloB C BpeMeHeM
yIepXXUBAaHUSI IIMKOB CTAaHAAPTHBLIX 00pa3loB B CO-
cTaBe (DEHOJIbHBIX COCIMHEHMI B INCThSIX S. aquilegi-
Jolia nneHTUGUUUPOBAHO He MeHee 24 COeMMHEHMI,
U3 KOTOPBIX OCHOBHBLIMU SIBSUTIOTCSI XJIOPOTE€HOBAs,
n-okcubeH30HasI, n-KyMapoBasi KUCJIOTHI U (hjT1aBoO-
HOJIBI — TUIIePO3U, U30KBEPLUTPUH, aBUKYJISIPUH,
acTparajiviH, KBeplLeTUH 1 KeMridepolt (Tadm. 2; puc. 2).
I'muko3nn kemrigeposta acTparaJimH 1 arsTMKOHBI (a-
BOHOJIOB KBEPLETUH U KeMII(epos, a TaKkKe 1-OKCU-
OeH30liHas1 KMCJIoTa B 9KCTpakTax 5. aquilegifolia oOHa-
pPY:XeHBI BIIepBbIe. PyTWH, MIeHTU(UIIMPOBAHHBIN

paHee B nucTbsx S. aquilegifolia E.A. KaproBoit u
0O.B. NmetxeHoBoii [19], B M3yuyeHHbIX HAMU 00pa3-
11aX He BBISBJICH.

ITpoBeneHHBIE MEXMOIMYISIIMOHHBIE UCCIeI0Ba-
HUS cOoCTaBa M CoIepXKaHUsS (PEeHOJNBHBIX COCTMHEe-
HUI B TUCTHIX S. aquilegifolia moxa3anu, 4To conep-
JKaHUE U3ydaeMbIX Tpymil (eHOJbHBIX COCAUHEHMIA
BapbUpyeT B IIMPOKMX npenenax (Tadi. 2). KoHleH-
Tpauuu ¢GeHOIOKUCIOT Yy S. aquilegifolia B cpenHeM
U3 AeBATU monyiasuuii cocraBunu 0.2 + 0.1 mr/r
(n-okcubensoitnas kuciora), 0.2 £ 0.1 mMr/t (n-Ky-
mapoBas kucyora), 1 0.5 + 0.3 mr/r (x10poreHoBast
kuciota). ConepxaHue hIaBOHOJOB 0Ka3aJloCh He-
CKOJIBKO BBIIIIE IO CPaBHEHUIO ¢ KUCIOTaMu: 5.4 =+
+ 1.7 mr/r (tunieposun), 4.2 * 1.1 Mr/r (aBUKyJs-
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m 8. aquilegifolia
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B S. hypericifolia

KOCTHUKOBA u np.

Isoquercitrin
ABMKYJISIDUH
Avicularin |2
AcTtparaanuH
Astragalin
Ksepuertnn
Quercetin
Kemndepon
Kaempferol |m

U3zokBepuntpuH

m S. beanverdiana

B S. chamaediifolia

Puc. 3. ConepxaHue naeHTU(GUIIMPOBAHHBIX BEIIECTB B BOMHO-3TaHOJIBHBIX 9KCTPAKTaX M3 JINCTHEB PACTEHUI poia Spiraea.
Ilo eopuzonmanu: GeHONBHBIE COCNUHEHWS; HO 6epMUKAAU — CONEPXXKAaHNE BENIECTB, MT/T. SHAYCHUST OMOXUMHUYECKHX ITOKa3a-
Teneii o S. betulifolia, S. beauverdiana, S. aemiliana [23], S. hypericifolia [24] u S. chamaedryfolia [25] B3Tbl U3 INTEPaTyPHBIX

HNCTOYHUKOB.

Fig. 3. Content of identified substances in aqueous ethanol extract from the leaves of Spiraea species.
X-axis: phenolic compounds; y-axis — substance content, mg/g. The values of biochemical parameters for S. betulifolia, S. beau-
verdiana and S. aemiliana |23], S. hypericifolia [24] and S. chamaedryfolia [25] were taken from literature data.

puH), 1.6 £ 0.7 mr/T (M30KBepuUTpUH), 0.7 = 0.4 MT/T
(xBepueTuH), 0.4 + 0.1 mr/r (actparamun) u 0.2 + 0.1 mr/T
(xkemmgepod).

CpaBHeHUe MOJIyYeHHBIX HAMUY TaHHBIX C Pe3yib-
TaTaMu, paHee OIMyOJIMKOBAHHBIMU IJISI IPYTUX BU-
OB pacteHuil poma Spiraea (S. betulifolia Pall.,
S. beauverdiana Schneid. u S. aemiliana Schneid.
[23], S. hypericifolia [24] u S. chamaedryfolia [25]),
nokazaHbl Ha auarpamme (puc. 3). KauecTBeHHBII
COCTaB TPeICTaBIeHHBIX (DEHOJbHBIX COCAUHEHUN Y
S. betulifolia, S. beauverdiana, S. aemiliana, S. aquile-
gifolia n S. hypericifolia cyniecTBeHHO He pa3IM4aeTCs.
OTMeTUM, YTO n-OKCUOEH30MHasA KUCI0Ta UACHTH-
¢umpoBaHa TOJIBKO B JHUCTBSIX S. aquilegifolia n
S. hypericifolia. ®@eHonbHBIN TpOGUNL S. chamaedry-
Jfolia HecKONbKO OTIMYaeTCsl OT Mpoduieit npyrux
BUmoB. B skcTpakrax muctbeB S. chamaedryfolia He
OOHapy:KeHBI 1-0KCMOEH30IHasl, n-KyMapoBasl K1C-
JIOTBI, TUIIEPO3UI Y aBUKYJISIpUH. ClieayeT OTMETUTD,
uto S. hypericifolia oTmnyaeTcsa OT APYTUX MCCIEI0-
BaHHBIX BUIIOB BBICOKMM COIEpKaHNEM THITepO3U/Ia
U aBUKYyJIsIpuHa (puc. 3).

JaHHbIe, TTOJIYyYeHHBIE NPYTMMHU HUCCIeI0BaTEsI-
MU [JISI BOAHO-3TAHOJBHBIX 3KCTPAKTOB JIUCTHhEB
npeacTaBuTeneit pona Spiraea metogoM BO2KX, 1o-
KazaJau IpUMEpHO TaKoe e Wir 0ojiee HU3KOEe Comep-
KaHVe OOHApYyXeHHbIX COCAWHEHUM, YeM y UCCIemye-
moro Buna. Tak, y S. media conepxxaHyie TUIIEPO3HIIA CO-
craBnsier or 1.2 mo 6.6 mr/r. Y S. chamaedryfolia
coliep>KaHUe TUIiepo3uaa cocTasisieT ot 1.3 1o 3.3 mr/T,
a nzokBepuTpuHa — ot 0 1o 3.4 mr/r [26]. [lonTBep-
XKIaeTcsl TakKe BBICOKOE coiaepKaHue (heHOIbHBIX

PACTUTEJILHBIE PECYPCHI

COeMMHEHUI B 3KCTpakTax S. hypericifolia: ot 8.7 mo
13.7 Mr/r tunepo3uga, ot 5.5 1o 7.9 Mr/r u3oKBep-
LUTPUHA U OT 3 10 4.5 MT/T aBUKYJIsIpUHa [26].

KoHueHTpalusa uaeHTUGUIUPOBAHHBIX CBOOOI-
HBIX (D€HOIBbHBIX KMCJIOT U (DJIABOHOJIOB Y S. aquilegi-
Jolia xapakTepu3oBajgach CpeIHUMHU U BBICOKMMU T10-
KazaTeJIsIMM, 4YTO ITOATBEPXKIAET IePCITIEKTUBHOCTH
JaJIbHEHIIIero U3ydeHust CoOcTaBa (DEeHONIbHBIX COSIM -
HEHUI 3TOro BUIA.

AHanu3 3KCTpakToB S. aquilegifolia xaxnoit u3 9
HMCCIIeAOBAaHHBIX LIEHOIIOIYJISILIM 3armagHoro 3abaii-
KaJbdg (Taba. 1) mo oToeTbHOCTH ITOKa3ajl, 9YTO B JIN-
CTbSIX BCEX 00pa3lloB coaepxKaTcsl XJOpOreHoBast u
n-0KCcHOEH30MHas1 KUCIOThI, a TAKXKe BCE UIASHTUDU-
LIMpOBaHHbIE (PIAaBOHOJIBI, KpOME acTparajvHa.
B BomHO-3TaHOJBHBIX B3KCTpaKTaxX JHUCTheB 0OOpas-
OB, COOpaHHEIX B OKp. I. YaaH-Yns (LII1 2), c. Ky-
cotbl (LITT 5) u c. 3aran (LII1 6), He BhIABIICHA n-KY-
MapoBasi KMCJIOTa, a B JIUCThSIX 00pa31ioB, cOOpaH-
HBIX B oKpecTHOCTsX ¢. Koma (IIIT 1), He o6HapyxeH
actparajivH. OCHOBHBIMU BELIECTBAMMU B BOJHO-3Ta~
HOJILHBIX 3KCTpaKTax U3 JIUCTbEB SIBISIIOTCS (hJlaBO-
HOJbI: TUTIepo3us (2.9—8.2 Mr/r), aBukyasipuH (3.0—
5.8 mr/1) u n3okBepuutpuH (0.8—2.5 Mr/r).

MaxkcuManbHOEe CyMMapHOe ColepXKaHUue UIEHTU-
¢uIpoBaHHBIX (heHOJKApOOHOBBIX KUCIOT (1.3 Mr/T)
BBISIBJICHO B JIUCTBAX S. aquilegifolia 3 camoli ceBep-
HO1 LIeHOoITOIyIsI1uu B okp. ¢. Koma (IIIT 1), Munm-
MaJibHOe (0.3 MI/T) — B BOCTOUHBIX LICHOTTOMYJISILIUSIX: B
okp. ¢ Kycotsr (LIIT 5) u c¢. 3aran (1111 6). KoH1ieH-
TpalMsl XJIOPOT€HOBOM KHWCJOThl OKa3ajach BBbIIIE
2023
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(0.9 mMr/T) B pacTeHMIX, COOpAaHHBIX B OKp. ¢. Koma
(IIIT 1), a n-oKCMOEH30MHOU U n-KyMapOBOil KUCIOT
(0.3 1 0.2 MI/T COOTBETCTBEHHO) — B PAaCTEHUSIX U3
okp. c. Kiroum (LIIT 3).

MakcuMaibHOE CyMMapHOe cojiepXXaHue WIeH-
TUhULMPOBaHHBIX (aBoHooB (18.0, 15.8 n 14.4 mMr/T
COOTBETCTBEHHO) OOHapy>K€HO B PACTEHUSIX U3 Ce-
BEePHBIX LeHonomyIssuii B okp. ¢. Kmoun (LIIT 3),
c. Koma (IIIT 1) u c. Xypymia (IIIT 4); MunuMaib-
Hoe (7.9 1 8.3 MI/T COOTBETCTBEHHO) — B BOCTOYHBIX
nonyisinusax B okp. ¢. Kycorer (LIIT 5) u c. 3aran
(LIIT 6). MakcumasbHast KOHLIEHTpALYsI TUIIEPO3Uaa
(8.2 Mr/r), U30KBEpLIMTPUHA (2.5 MT/T), aBUKYJISIpUHA
(5.8 mr/1) mkemipepoda (0.4 Mr/T) oTMedaeTcs: BoOpas-
e 13 okp. ¢. Kimoun, acrparanuna (0.6 Mr/T) — B pacre-
HUSIX, COOpaHHBIX B OKp. ¢. Xypymiia (1II14), a kBepie-
tHa (1.4 Mr/T) — B 00pasie 13 okp. ¢. Koma (LIIT 1).

Takum 006pa3oM, KOHIEHTpAUs WACHTHUOUIIN-
POBaHHBIX (DEHOJIBHBIX COSNMHEHMUI B TUCTBSIX pac-
TeHuid S. aquilegifolia N3 ceBepHBIX LIEHOMOIMYISILIMIA
oKazajach BBIIIIE, YeM B JINCThSIX PaCTEHU M3 IIEHO-
TOTYJISIIINI, PAcTIONOXKEeHHBIX Ha I0Te, BOCTOKE U 3a-
rnajie paiioHa ucclieJ0OBaHUM.

BrisiBieHUE 3aBUCMMOCTHU CONEPKAaHUSI BTOPUYHBIX
MeTabOoJIMTOB OT MECTa TIPOU3PACTAHUS PACTECHUN SIB-
JIsieTCcsl OMHOM M3 aKTyalbHbIX 3a/1a4, MOCKOJIbKY 0€3
OLIEHKU COCTaBa U COAEPXKaHUSI OUMOJOTMYECKU aK-
TUBHBIX BEIIECTB HEBO3MOXHA KayeCTBEHHAasI 3aro-
TOBKa pacTUTENbHOTO chipbsi. CoaepkaHue UHAWBU-
NyaJlbHbIX (apMaKoJIOTMYECKU aKTUBHBIX (DEHOJb-
HBIX COENUHEHUI, B 0COOEHHOCTU (DJIABOHOUIIOB U
¢eHOoKapOOHOBBIX KMCJIOT, 4YacTO IOABEpraercs
aHaJIU3y Y pacTeHU, COOpaHHBIX U3 PA3JIUYHBIX 1Ie-
Honomnynsuuii. MiccaemoBaTean HE TIPUIILIA K €IU-
HOMY MHEHUIO: OHM TOKa3bIBalOT YETKYIO 3aBUCH-
MOCTb coJiep>KaHUsl PEHOJIbHBIX COEAUHEHUIA OT Me-
CTa MpoM3pacTaHus, Ipyrue ee He PUKcUpymor [27,
28]. Tak, B mucThsix 1 uBetKax Dasiphora fruticosa (L.)
Rydb. (Rosaceae) makcuMaiabHOE colepKaHUE IIIM-
KO3UIOB KBEPILIETMHA W 3JUIATOBBIX COCIWHEHUN, a
TakXe HauboJjiee BbICOKHE MOKa3aTeJu aHTUOKCH-
JIAHTHOM aKTUBHOCTU OTMEUYEHbI B PACTEHUSIX U3 CE-
BEPHBIX pailoHOB AMypcKoii 00J1. U 3a6aiikaabCKOTO
Kpas [28]. Hamwu ucciaemoBaHus moKa3ajad aHAJIO-
TMYHYIO 3aBUCUMOCTb: y 00pa3noB S. aquilegifolia u3
CEeBEPHBIX LieHONOMyasiuuii 3anagHoro 3abaiikasbst
KOHILIEHTpalus UAEHTU(DULIMPOBAHHBIX (PEHOTbHBIX
coeqMHEeHU# Bblllle. BeposiTHO, 3TO CBSI3aHO C 3a-
IMUTHOIT yHKIMEH (QEHOJbHBIX COCIUHEHUN U
aIarTUBHON peaklUei pacTeHU HAa TOHUXXEHHBbIEC
temriepatypbl. [lomMmumo 3amuTHON GyHKUUH, de-
HOJIbHBIE COETUHEHUS BBITIOTHSIIOT B PACTEHUSIX CUT -
HaJibHbIE (DYHKIIMHU, a TAKKe YIACTBYIOT B ITpolleccax
nbIxaHus 1 ¢poTocuHTe3a [29].

JIas OLIeHKM M3MEHYMBOCTH COIEpKaHMS OOHa-
PYXXEHHBIX coeauHeHuir MeTomoM BBO2XKX, ucrosb-
30BaJIM SMIUPUIECKYIO IIIKAJTy YPOBHEM M3MEHYMBO-
ctu, nipemtoxkeHHyo C.A. Mamaesbim [30]. ComracHo
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9TON IIKaje, YpOBEHb WU3MEHYMBOCTU CUMTAETCS
oueHb HU3KUM 1ipu Cy < 7%, Huskum npu Cy = 8—
12%, cpemuum npu Cy = 13—20%, BBICOKUM TIpU
Cy = 21-40% u ouenb BoicokuM Cy, > 40%.

B HameMm wWcciaenqoBaHUM BapbUpPOBaHHE CYM-
MapHOTO comepKaHUS MICHTU(DUIIMPOBAHHBIX (de-
HOJIKApOOHOBBIX KUCJIOT B JUCTBAX S. aquilegifolia
coctaBmiIo 46%, a cyMMapHOTO coep>XaHus (hJ1aBo-
HOJIOB — 27%, 94TO COOTBETCTBYET OYCHDb BBICOKOMY M
BBICOKOMY YPOBHSIM M3MeHUYMBOCTHU. J1JIsT comepxKa-
HUSI OTAEIbHBIX COENUHEHUM B JIUCThSX S. aquilegifolia
TaKKe YCTAaHOBJICH BBICOKMI M OYeHBb BBICOKMIT ypO-
BeHb Koa(dduiimeHTa Bapuauu. Tak, IsT n-KyMa-
poBoit kuciotel Cy = 33%, nist actparanuia — 33%,
st Tunepos3una — 31%, masa aBuKynsapuHa — 26%,
IU1s1 U30KBepunTpuHa — 41 %, 17151 n-OKCHMOEH30MHOM
KUCIOTHI — 42%, n1s1 kemndepona — 44%, as Xno-
pPOTEHOBOM KUCIOTHI — 56%, 1151 KBepueTnHa — 56%.
Bricoknit ypoBeHb M3MEHYNBOCTA OMOXMMUYECKUX
roKasareJieil UCCIeMIOBaHHOTO BUIa, BEPOSITHO, 00b-
SICHsACTCS (PYHKITMOHATBHBIM 3HAYCHUEM MHINBUIY -
aJIbHBIX COeNMHEHUI U X aKTUBHBIM yJ4acTHUEM B 00-
X MeTaboIn4YecKux nmpoueccax [29, 31, 32].

SAKJIIOYEHHME

HMccnenoBanue coctaBa u coaepxxaHus haaBoHO-
UIO0B U (hEeHOJIKAPOOHOBBIX KMCJIOT C ITOMOIIbIO
Mmetona BO2XKX B nuctbsx Spiraea aquilegifolia Pall.
(Rosaceae) u3 meBATH IIPUPOMTHBIX 1LICHOIIOMYJISI-
LI MO3BOJIUJIO BBIIBUTH 9 (heHOJIBHBIX COCAMHE-
HUM (XJIOpOTeHOBas1, n-OKCUOEH30liHas1, n-KyMapoBasi
KUCJIOTbI, TUTIEPO3Ul, U30KBEPLIMTPUH, aBUKYJISIPUH,
acTparajiiH, KBepuLeTUH 1 KeMrdepoir). OCHOBHBIMU
BEILIECTBAMU B BOTHO-3TAHOJIbHBIX 9KCTPAKTaX JINCTHEB
SIBJISTIOTCSI (PITABOHOJIBL: TUTIepo3n (2.9—8.2 Mr/T), aBu-
kyasipuH (3.0—5.8 mr/r) u uzokBepuutpuH (0.8—
2.5 Mr/r). YCTaHOBJIEH BBICOKUIA U OYEHb BBICOKUIA
YPOBEHb MEXIMOMYJISIIMOHHON W3MEHUYMBOCTU MHC-
cJIelIOBaHHBIX OMOXUMUYECKUX TToKa3aTesei.

OO6HapyXeHa 3aBUCUMOCTb cofiep>KaHUsT heHOIb-
HBIX COEAUHEHMI OT MeCTa MPOU3paCTaHUsI UCCIEY-
eMBIX pacTeHUil. bollee BEICOKUM conepXaHueM de-
HOJIKApOOHOBBIX KUCJIOT 1 (pJIaBOHOJIOB OTIMYAIOTCS
o0Opasibl JUCTbeB S. aquilegifolia, cobpaHHbIe B 1ie-
HOITONYJISILIVSX, PACIIOJIOKEHHBIX HA ceBepe paifoHa
ncciaegoBanuii. OOpas31bl pacTeHUN U3 LIEHOIOITY IS -
Ui, pacHOJOXEHHBIX HAa BOCTOYHOM I'PaHMIIE, CO-
JIepXaT MUHUMAJIbHOE KOJIMYECTBO NACHTU(MUILIPO-
BaHHBIX (DEHOJBLHBIX COCTUHEHUIA.

BJIATOJAPHOCTHU
HccnenoBaHue BBINIOJHEHO Mpu (UHAHCOBOU ITOMI-

nepkke rpanta Poccuiickoro HayuyHoro doHna Ne 23-24-
00310, https://rscf.ru/project/23-24-00310/.
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Interpopulation Variability of Polyphenol Concentration in the Leaves
of Spiraea aquilegifolia (Rosaceae) from the Republic of Buryatia

V. A. Kostikova> *, O. V. Imetkhenova’?, N. V. Petrovac
4Central Siberian Botanical Garden, SB RAS, Novosibirsk, Russia
bEast-Siberian State University of Technology and Management, Ulan-Ude, Russia
¢Komarov Botanical Institute of RAS, St. Petersburg, Russia
*e-mail: serebryakova-va@yandex.ru

Abstract—Composition and content of flavonoids and phenol carboxylic acids in the leaves of Spiraea aqui-
legifolia Pall. from natural populations of the Republic of Buryatia (Western Transbaikalia) are given in the
article. Aqueous ethanol (40%) extracts from raw materials were used for chromatographic study of phenolic
compounds. The analysis of phenolic compounds was carried out on an analytical High-Performance Liquid
Chromatography (HPLC) system consisting of an Agilent 1200 liquid chromatograph (USA) with a diode ar-
ray detector, an autosampler, and a system for collecting and processing chromatographic data ChemStation.
At least 24 phenolic compounds were identified in aqueous ethanol extracts from Spiraea aquilegifolia Pall.
leaves by HPLC. Three acids (chlorogenic, p-coumaric and p-hydroxybenzoic) and six flavonols (hypero-
side, isoquercitrin, avicularin, astragalin, quercitrin and kaempferol) were identified among them. Flavonols
hyperoside (2.9—8.2 mg/g), avicularin (3.0—5.8 mg/g) and isoquercitrin (0.8—2.5 mg/g) are the main sub-
stances in aqueous ethanol extracts from leaves. Plants from populations located at the northern distribution
limit in the Western Transbaikalia have a higher content of phenol carboxylic acids (near the village Koma)
and flavonols (near the village Klyuchi). Plants from populations located to the eastern limit (near villages
Kusoty and Zagan) have the lowest concentration of identified phenolic compounds. A high and very high
level of interpopulation variability of the studied biochemical parameters has been established. This can be
explained by the functional significance of the identified compounds and their active participation in general
metabolic processes in the plant. The content of identified free phenolic acids and flavonols in S. aquilegifolia
was characterized by medium and high levels, compared to other studied Spiraea species. This confirms the
prospects for further study of the composition of phenolic compounds of S. aquilegifolia.

Keywords: Spiraea aquilegifolia, phenolic compounds, HPLC, Buryatia, Western Transbaikalia
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