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®JIOPA, PACTUTEJIBHOCTb U PACTUTEJIBHBIE PECYPCbI
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COJEP)KAHUE ®EHOJIBHBIX COEJUHEHU 1
AHTHOKCHUJAHTHAS AKTUBHOCTb DASIPHORA FRUTICOSA N3
MPUPOIHBIX MMONYJAALNNNA BEPXHETO IIPUAMYPbSI

© E.B. AuabimieBa’, T.M. Ilananaesa?, E.I1. Xpamosa?

T Amyperuil punuan Bomanuueckozo cada-uncmumyma J{BO PAH
2 [Jenmpanwvnoiii Cubupckuit bomanuueckuii cao Cubupcrkozo omoenenusi Poccutickotl akademuu Hayk

AuHoTtanus: VccienoBansl coctaB u comepykanue de-
HOJIFHBIX COCAWHEHWHA M CyMMapHas aHTHOKCHIAHTHAS aK-
TUBHOCTh B JIUCThSIX U IBETKaX pacteHuil Dasiphora fruti-
cosa, TPOM3PACTAIOIINX B CEBEPHBIX paifoHaX AMYPCKOM
obnactu u 3a0aiiKabCKOTO Kpas. YCTaHOBIJICHO, YTO B JIHC-
ThAX W IIBETKAX PACTCHUN HAKAIUIMBACTCS 3HAYUTEIHHOE
KoTI4ecTBO (peHONMBHBIX coenauHeHui (0T 20 1o 32 Mr/r oT
BO3/IYIITHO-CYXOH MacCHhl), IIPH 3TOM B IIBETKaX €ro Cofieprka-
HHUE BBIIIC, YeM B JUCThAX. OTMEUCHO MPEUMYIIECCTBCHHOES
HAKOIUICHUE IIMKO3UI0B KBEPIIETHHA IO CPABHEHUIO C TIIH-
Ko3uaaMu kemrdepona u pamHeTuHa. Haubonbiee comep-
JKaHWe TIIMKO3UI0B KBepreruHa (13-21 Mr/r) u 2naaroBbIx
coequaeHui (11-17 Mr/r) oTMedeHO B pacTeHUsX U3 Ooiee
ceBepHBIX MecTooOuTaHui. Camble BBICOKHE ITOKa3aTeNIn
AHTHOKCHJIAHTHOW aKTUBHOCTU OOHApPYKCHBI B BOJHO-3Ta-
HOJIBHBIX IKCTPAKTaX U3 JIUCTHECB U IBETKOB Dasiphora fru-
ticosa N3 caMOU CEBEPHOM TOYKH OTOOpPA, YTO, BO3MOXKHO,
CBSI3aHO C TIOBBINICHHBIM COJICPKAHUEM (PCHOJILHBIX COCTU-
HEHHIA, B TOM YHCJIC 3JUIATOBBIX COCITUHCHUN U TIIMKO3HIOB
KBEpIIETHHA B 3TUX 00pa3Iax.

KawueBsie caoBa: Dasiphora fruticosa, GpeHOTHHBIC
COCIIMHEeHUS, aHTHOKCHAAHTHAsI aKTUBHOCTh, Bepxuee [1pu-
amypbe

BBegenue

B nocniennane ronwt Dasiphora fruticosa (L.) Rydb.
u3 cemerictBa Rosaceae Juss. (lO3emuyk, 1941; Konc-
neKT ¢Iopsl..., 2012), npuBnekaeT BHUMaHue (apma-
KOJIOTOB KaK TIEPCIIEKTHBHOE I[EHHOE JICKApCTBEHHOE
pacteHue, UMerolee OOJBIION PECYPCHBIN MOTEHIHAIL.

YcTaHOBIIEH BBIpKEHHBIH aHTUMHUKPOOHEIH 2(-
(eKT BOIHOTO JKCTpaKTa M JIETyYUX COEJAMHEHUH B
OTHOIIIEHUH IIUPOKOTO CIEKTPa MUKPOOPTAHU3MOB U
Oaktepuii (Makapenko, Yaiika, 1974; BuukaHoBa u
Ip., 1986; Xpamosa u ap., 2013; Tomczyk et al., 2010),
BBISIBJICHA €0 MPOTHBOBUPYCHASI U HMMYHOCTUMYJIH-
pyrorasi akTuBHOCTh (Xpamosa, 2014; EBcTporoB u
Ip., 2002).

© borannueckuit caa-uncturyt JBO PAH. 2017

B Hanzemuoli wactu D. fruticosa ycTaHOBIIEH
NIMPOKUI CHEKTp OHOJIOTMYECKU aKTHBHBIX Be-
miecte  (BAB): smiaroBeie yOWIIBHBIC BEIECTBA,
nmojmcaxapubl, AMHWHOKHUCJIOTHI, Q)HaBOHOI/II[BI,
(heHONMKApOOHOBBIE  KUCJIOTHI, JKUPHBIE KHCJIOTHI,
anudarudeckue W TPUTEPIICHOBBIE KOMIIOHEHTHI,
MuHepaibHble dneMeHThl (DemoceeBa, 1979; Ila-
HEHKO U Ap., 1988, 1991; lllkens u ap., 1997; duxo-
pactymwue..., 2001; HuxonaeBa u ap., 2001; Tpuib
u ap., 2008; Kykuna u nap., 2013; Xpamosa u ap.,
2015; Bate-Smith, 1961; Harborne, 1977; Miliauskas
et al., 2004; Nikolaeva, 2007; Tomczyk et al., 2010).
D. fruticosa OTHOCHTCS K PAacTEHUSIM, MPOIYIHPYFO-
MM 3HAYUTEIbHOE KOJIMYECTBO (PEHOJBHBIX COCHM-
Hernii (DC), B OCHOBHOM (pIIaBOHOJIOB, COZEPIKAHNE
KoTopbIX Bapbupyet ot 0,7 10 6,0 %, uTo B 3HAUUTENb-
HOW cTereHN 00eCreunBaeT BRICOKYIO aHTHOKCH/IaHT-
HYI0 aKTHBHOCTh W JIEKapCTBEHHBIW 3(dexr pactu-
TENBHOTO CBIPhS. B Hacrosmee BpeMst OONBITHHCTBO
pabor no u3yuenuto BAB conpoBoxaaercst uccieno-
BaHUAMU aHTHOKCHI{aHTHOﬁ AKTUBHOCTHU, YTO B YCJIO-
BUSIX COBPEMEHHOTO MHUpa NPH BO3PACTAIONIEM BIIH-
SSTHUM HEOIaroNpHUATHBIX (PaKTOPOB BHEITHEH Cpembl
nproOpeTaeT Bce OONBIIYIO aKTyadbHOCTh. B cBs3M
C YeM BO3pAacTaeT MEPCIEeKTUBHOCTh HCIIOIb30BAHHUS
D. fruticosa B xadecTBe JIEKapCTBEHHOIO ¥ MHILEBOTO
CBIPbA, UTO ACJIACT aKTyaJIbHBIM UCCJIICAOBAHUC 6I/IOXI/I-
MUYECKIX OCOOCHHOCTEH ATOTO pAaCTEHUS IS IeNei
WHTPOITYKITHH.

Ha srarre ot6opa ncxomHoro Marepraia Heo0Xo-
JTUMO M3Y4€HHE OCOOCHHOCTEH HAKOTUICHUSI OMOJIOTH-
YECKHU aKTUBHBIX COSIMHEHUI U aHTHOKCHIAHTHOM aK-
TUBHOCTH PACTCHUSAMU U3 PA3HBIX MECT €CTECCTBCHHOI'O
oburanus. Hanbosee moapoOHO npeicTaBlieHbI paboThI
10 M3YYCHUIO0 OMOXMMHYECKOTO cocTaBa D. fruticosa
B TIPUPOJTHBIX U UHTPOMYKIIMOHHBIX yciaoBusx [ opHO-
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ro Anras, CesepHoro Kaekaza u 3amagHoii Cubupu
(Xpamoga, lllkens, 1999; Tpuns u ap., 2008; Xpamo-
Ba, 2014). ®enonpHEIN cocTaB D. fruticosa n3 IpyTux
yacTel apeajia MEHEE M3YyU€H, XOTs BUJI IIUPOKO pac-
MPOCTpaHeH B a3uarckod yactu Poccuu. Berpeuaert-
cs MOBCEMECTHO Ha poccuiickom JlansHem Bocroxke,
0COOEHHO pacpoCTpaHeH B CEBEPHBIX palloHaX, B TOM
guciie B Amypckoit oonactu (FO3zemuyk, 1941; Uepe-
naHoB, 1995; Korcnekr ¢uopst..., 2012).

Lems qanHOM pabOTHI — CPABHUTEIIBHOE N3YICHHEC
cofiepaHusi (PEHOJIbHBIX COCIUHEHHH W aHTHOKCH-
JTAHTHON aKTHMBHOCTH B JINCThAX U IBeTKaX Dasiphora
fruticosa W3 TPUPOJHBIX MOMYIALNI AMypCKOi o0mac-
TH ¥ 3a0alKaJILCKOTO Kpasl.

MaTtepuaJd M MeTOIBbI

Marepuanom asist UCCIIeIOBaHNH TIOCTYKHIIO ChI-
pbe (JIUCTBS U LIBETKM) pacTenuit D. fruticosa, coOpaH-
HO€ B mosieBoi ce30H 2016 roga u3 7 mpUpOIHBIX IIEHO-
tryeckux nomyssiimi (LIIT) Bepxuero [puamypss. /[Be
MONYJISIIMK PACIOIOKEHBI B MarjaradauHCKOM pailoHe
AMypcko# 001acTH, YeThIpe HaXoAsaTCs B OoJiee ceBep-
HOoM CKOBOpOJMHCKOM paiioHe W O/lHa, camas CeBep-
Hasl TIOMYJSIUKS, — HA TpaHule AMYpCKOW oOnactu u
3abaiikanbCKOro Kpasi, TePPUTOPUAILHO OTHOCSIIASICS
Kk MorounHckoMy paiioHy 3abaikaiabckoro kpas (puc.
1). Ommucanme Mect oTOopa 00pas3IoB MPUBEIACHO B Ta-
omure 1, U3 KOTOPOil cieayeT, 4TO OXBadyeH IIUPOKUI
CHEKTP MECT MPOU3PACTAHHS, CXOMHBIX IO KJIMMAaTH-
yeckuM ycaoBusM. st onpenenenus (EeHOIbHBIX CO-
enuHeHuit (Gpr1aBOHOMIOB | JIArOBBIX AyOMIILHBIX Be-
IECTB) U CyMMapHON aHTHOKCHIAHTHOW aKTUBHOCTH
(CAA) opamu cpemnroro mpoOy ot 30 ocobeii B daze
MaccOBOTO IIBeTeHHs. [ OmudHbBIE OONUCTBEHHBIE TIO-
oern mmuHON 15-20 cM cpe3aim paBHOMEPHO IO TIO-
BEPXHOCTU KPOHBI, pa3ieisiId HAa OPTaHbl, BHICYILIUBA-
JIM 10 BO3AYIIHO-CYXOI'O COCTOsIHUS. BomHO-3TaHONb-
HBIE IKCTPAKThl PACTUTENBHBIX OOPa3llOB TOTOBUIIN
o obmen3BecTHON Metonuke (EpmakoB u mp., 1987).
3areM 111 OCBOOOXKICHHUS DKCTPAKTOB OT IPHMECEH
THIPOGUIEHON TIPUPOJIBI UCTIONB30BAIA METO/ TBEp-
nodasznoit skcrpaknuu (CoerueB, 2005). IloxpoGHoe
OINMCAHNE METOJWKH MPOOONOATOTOBKH TPHUBEICHO B
pabore E.II. Xpamonoii ¢ coaBropamu (2013). Onpe-
JISJIEHNE COCTaBa W Cofep)kKaHus (DEHONBHBIX COCHH-
HEHWI MCCIeTyeMbIX 00pa3IOB BBITOIHIA METOAOM
BBICOKOA((EKTHBHON IKUAKOCTHOH Xpomarorpaduu
(B2XX) na xxunxoctaom xpomarorpade Agilent 1200
(Agilent Technologies, CIIIA) ¢ nuomHO-MaTpUYHBIM
JIETEKTOPOM, aBTOCAMILIEPOM W TPOrpaMMHBIM 00e-
criedeHneM 00paboTKH XpoMmarorpadudecKux IaH-
Heix ChemStation, mMomuduiupoBas meromuky T.A.
van Beek (2002) (Xpamoga, 2014). YcnoBus pasnuene-
Hust: kojaonka Zorbax SB-C18, 4,6 x 150 MM, 5 MKM.

N3okparnueckoe 3MIOMPOBAaHUE B CHCTEME METaHOJ
—0,1 % H3PO4 (31:69) B Teuenue 27 muH. Xpomaro-
rpad)UYeCKuii aHAJIN3 TIPOBOMIIM B PEXKUME TPaIUCHT-
HOTO JTIOMpOBaHus. B momBmkHON (aze comepxaHue
MeTaHolla B BOJAHOM pacTBope oprodochopHoii Kuc-
nots (0,1 %) m3mensutock ot 33 10 46 % 3a 11 muH.,
3areM oT 46 110 56 % 3a cnexyromue 12 muH. u ot 56 110
100 % 3a 4 MuH. CKOpOCTb MOTOKA 3JTF0eHTa 1 MJI/MUH.
Temmeparypa xoiouku 26°C. O6beM BBOAUMOI POOKI
5 MK, AHanuTHYeCKUEe IIIMHEI BoIH — 254, 270, 290,
340, 360 u 370 M.

CymmapHoe copepkaHue (eHONBHBIX COCIHHE-
HUU OIICHUBAJIM 110 CyMME ILIONIaiel XpoMaTorpadu-
YECKUX MUKOB IMpH A = 360 HM, Tak Kak JiJIsl MHOTUX
HauOoJiee aKTUBHBIX (DJIABOHOMIOB MAKCUMYMbI I10-
TJIOMIEHHUSI HaXONMATCS B JUIMHHOBOJHOBOW 001acTh
(362+14 HM), YTO MO3BOJISACT JIETKO OTIMYUTH HX OT
Opyrux kiaccoB BemecTB. CymMMapHOe coaepikaHHe
AIIJIATOBBIX TYOUJIBHBIX BEIIECTB, PACCUNTHIBAIIH, CyM-
MUpYsI 2JJIATOBYIO KUCIIOTY M ee muko3ua. M3-3a or-
CYTCTBHS JIOCTYITHBIX CTaHJIAPTHBIX 00Pa3I0B U CIOXK-
HBIX YCIIOBUH pa3/ieseHus IS OMpeaesIeHus coeprKa-
HUSl (IIABOHONITIIMKO3UIOB (TJIIMKO3UIOB KBEPIIETHHA,
keMreposia U paMHETHHA IO OTAEIHHOCTH) B IKC-
TpaKTax M3 JIMCTbEB M LUBETKOB D. fruticosa MeTonoM
BOXXX ucnonbs30Baau aHaau3 CBOOOIHBIX aIJIMKOHOB,
00pa3yronmxcsi mocjae KUCIOTHOTO THAPOIH3a COOT-
BETCTBYIONINX TJIMKO3UIOB, C TOCIEAYIONNM Tiepe-
cdyeToM. Xpomarorpapuueckuii aHajIu3 MPOBOIWIN B
pEeKHUME TPaJMEHTHOTO AIIIOMPOBaHUs. B monBrxkHON
¢aze comepxaHue MeTaHOJIAa B BOIHOM PacTBOpE Op-
todochoproit kucnotsl (0,1 %) uzmensuiocs ot 45 10
48 % 3a 18 muH. Jlns nepecyeTa KOHIIEHTPALUN aTin-
KOHA Ha COOTBETCTBYIONIUI TIIMKO3UI IPUMEHSIIH U3~
BECTHBIC U3 JINTEPATYPHBIX JaHHBIX KOI(PPHUIIHMEHTHI —
2,504 nnst xBepuetnHa U 2,588 i xkemigepona (van
Beek, 2002; KOpweB u mp., 2003). [lepecyer koHIIEH-
Tpalyyu paMHETHHA ITPOBOIMIIM 110 KBEPIETHHY.

st onpenenennss CAA (eHONIBHOTO THIIA WC-
MOJIb30BAJIM OINEPATHBHBIM aMIIEpOMETPUUYECKUN Me-
ton (Ammu u ap., 2005). U3Mmeperust mpoBOAMIN Ha
npubope «LlBer Sy3a-01-AA» paspaborku HIIO
«Xumasromaruka» (Penuna u ap., 2010). Ipeasapu-
TEJILHO CTPOWJIM TPaJyHpPOBAaHHYIO KPUBYIO 3aBHCH-
MOCTH CUTHaJIa 00pa3iia CpaBHEHHS (TAJUTOBOM KHCIIO-
THI) OT ero KoHIeHTparuu. CAA, MI/T OnpenessiIfn B
BOJTHO-CITUPTOBBIX JKCTPAKTaX, JUIS MONy4YeHHUS KOTO-
pbix 1,0 T ceipbs 3amuBanu 50 mu stanona (70 %) u
BCTPSIXMBAJIM B TeUeHHUE | Yaca Ha NePEeMEIIUBaOIIEM
ycTpoiicTBe. 3a pe3ynbTaT NPUHUMAIN CPEIHee U3
JAHHBIX TPEX MapajuieNIbHbIX ONPEeNICHHN 110 KaX10-
My mokazaremto (SmmH u ap., 2005).

2 bronnerens borannueckoro caga-uncruryra IBO PAH. 2017. Bein. 18



Conepixanue GeHOIBHBIX coeUHeHU B Dasiphora fruticosa
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CHUMOCTH OT OPTaHOB U MECTO-
oOuTaHmii pacteHuii (Tadm. 2).
OTMeueHo, uTo B IIE€JIOM
CyMMapHOe conuepykanue de-
HOJIbHBIX COETMHEHUH BBIIIE B
[[BETKAX, YeM B JIUCTHAX. TaK,
B 1[BeTKax D. fruticosa OHO Ba-

e pBUPOBAJIO OT 26 110 42 MI/T OT
BO3YLIHO-CYXOH MacChl, B JIH-
CThsIX OBIJIO HECKOIBKO HUXKE U
cocrasisuio oT 20 no 39 mr/t.
Haubonbemee conepxanne OC
(39 Mmr/r) 0oOHapyxeHO B JHC-
ThsIX pacteHuit D. fruticosa B

YH, TIPOM3PACTAIONINX O] MO-
morom OepesoBoro neca (LIIT

Puc. 1. Cxema cbopa o6pasuos D. fruticosa B momynsuusix Bepxuero [Ipunamypbst

PesyabTaThl M 0o0CcyXk/aeHHE

DaBOHOMIBI XapaKTEPHU3YIOTCS HIMPOKUM pac-
MPOCTPAHEHUEM B PACTCHUSX, a UX COACPKAHUE SIB-
JISICTCS BAKHEHIIIMM TOKa3aTeIeM ero OMOJIOrMYeCKOn
nernoctu (Chen, 1996). [TockonbKy yCTaHOBIEHO, YTO
OCHOBHOW BKJIa]] B BETUYHHY CYMMapHOTO COAEpXKa-
HUS aHTHOKCHUIAHTOB BHoCAT BAB, B ToM umcie de-
HOJIbHBIE COCTMHEHHSI, HAMHU OTIPE/ICTICHO UX CyMMap-
HOE colepiKaHue, a TAaKKe CYMMBI IO TPpyIIaM COeIu-
HEHMI — TIIMKO3UJ/I0B KBEPIIETHHA, Kemiiepolia u pam-
HETHUHA, CYMMa 3JIJIaroBbIX ):[y6I/IJH)HI)IX COCI[I/IHGHI/II\/'I.

VeraHoBieHo, 4To KauecTBeHHbIH cocTaB PC cxo-
JICH, OHAKO CPAaBHUTENBbHBIA aHAIH3 B COJACPKAHUU
KOMIIOHEHTOB TIOKa3ajl HEKOTOpBIE Pas3iMuusi B 3aBU-

2), HaumenbIiee (20 Mr/r) — B
pacTeHusX, MPOU3PACTAIOIINX
HA 3aKYCTapEHHOM JIyTy B IIOM-
Mme p. Teirga (LI 1). B nBeTkax, HarmpoTHB, MaKCUMyM
®C (42 Mr/r) OTMEYEH B pacTeHUsX W3 THITIHMHCKOMN
(LT 1), a MuanMyM (26 MT/T) — Y 0co0elt U3 oKpecT-
HocTel moc. Mruammuo (LII1 7), Hanbosee FOXKHOM
TOYKH 0TOOpa 00pa3LoB, MO MOJIOTOM JINCTBEHHHYHO-
0epe30BO-COCHOBOTO JIeca.

Jiist TOro 4To0BI MPOAHATM3UPOBATh COJEPKAHUE
(hTaBOHOJTIIMKO3HIOB TIO OTEIBHOCTH, OBLT TPOBEICH
KHUCJIOTHBIH THIPOJIA3 BOJHO-ITAHOIBHBIX DKCTPAKTOB
U3 JHUCTHEB U UBETKOB D. fruticosa. AHanu3 THAPOIH-
3aTOB MOKa3aJl HAJIMYME TPeX arTMKOHOB — KBEPIIETH-
Ha, KeMIQepona U paMHEeTHHA. YCTAaHOBIJICHO, YTO IS
JUCTHEB U BETKOB D. fruticosa BHE 3aBUCUMOCTH OT
MECTOOOHUTaHUS OTMEUEHO HAINYHE BCEX TPEX aryTHKO-

Ta6auua 1. Mecra u natel cOopa 006pasuoB Dasiphora fruticosa

IenoTuveckas
MOMYJISIIAS, 1aTa
coopa

MecTto coopa, MecTOOOMTAHUE, KOOPAMHATHI

IIT 1:29.06.2016

Awmypckast 0011., MargaraunHCKuUi p-H, okp. noc. Teirna, 3aKycTapeHHbIH JyT B 1oiimMe p. Toiraa,

53,11077°c.m., 126,34751°8B.11., BeIcoTa — 148 M Hax yp. M.

1T 2:29.06.2016

Awmypckast 0011., MargarauuHCKuUi p-H, OKp. oc. Marjara4u, 1oJi 1ojoromMm 0epe3oBoro Jjieca, BIoJb

Oepera nam6sb1, 53,44483°c.1., 125,77829°8.1., BeicoTa — 181 M Hax yp. M.

III1 3:01.07.2016

Amypckast 0611., CKOBOPOIUHCKHH P-H, OKp. oc. CKOBOPOAHMHO, MpaBkIil 6eper peku bonpimoit Hesep,

3apociM KyCTapHHUKOB, 53,99128°c.1., 123,91199°8.1., BeIcoTa — 386 M Hax yp. M.

IIIT 4:04.07.2016

Awmypckas 0611., CKOBOPOIUHCKHI P-H, 3apOCIH KyCTapHUKOB Ha JeBoM Oepery p. bombmroit Onpaoi,

54,04436°c.1., 123,43762°B.1., BeicoTa — 348 M Hax yp. M.

IT 5:04.07.2016

Awmypckast 0011., CKOBOPOJMHCKHUH p-H, 3 KM OT noc. VIrHammHo, JIMCTBEHHUIHO-0€PE30BO-COCHOBBIN

nec, 53,49490°c.m., 122,41985°8.1., BeicoTa — 706 M Ha yp. M.

IT 6:02.07.2016

Awmypckast 0011., CKOBOPOJMHCKHUH p-H, okp. oc. Epodeit [1aBioBnd, B1OIb Pydbst O MOJIOTOM JIUCT-

BEHHHYHO-0epe30Boro Jeca, 53,95254°c.mr., 121,96906°8.1., BeicoTa — 408 M Hax yp. M.

IIIT 7:03.07.2016

3abaiikanbCkuii Kpail, MOrouMHCKUH p-H, IOrpaHnYHast 30Ha Mex 1y CKOBOPOJAMHCKUM p-HOM AMYp-

CKO#t 0011. 1 MOrOYHHCKHM p-HOM 3a0aiKaIbCKOTO Kp., KAMEHUCTBIE OCBHIIU BJIOJb (hefepanbHOn
Tpaccel, 54,10692°c.m1., 121,63219°B.1., BeicoTa — 673 M HaIl yp. M.
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HOB, 33 HCKIIIOUCHHEM PAaCTeHUH, IPOU3PACTAIONINX B
okpecTtHOCTsX 1oc. Epodeii [Tasnosuy (LT 6), B mmuc-
ThSIX U [BETKAX KOTOPHIX HE OOHAPYKEH paMHETHH. B
pe3ynbTare aHaiam3a couepikaHus (IIaBOHONTITUKO3H-
JIOB YCTAaHOBIIEHO, YTO BO BCEX HCCIEIYEeMBIX 00pa3-
Hax NPEeHMYIIECTBEHHO HAKAIUIMBAJINCH IJIMKO3HIbI
KBEpILIETHHA [0 CPaBHEHHUIO C TIMKO3MJaMU KeMIde-
poia u pamHeTrHa (Tad. 2). Tak, HaubobIIee coaep-
YKaHWe TITUKO3u10B KBepuernHa (20,6 mr/r u 19,2 mr/r)
OTMEYEHO B JINCTHAX PACTEHHUH, MPON3PACTAIOIINX Ha
kaMeHUCThIX ochIsaX (L1 5) u Bromb pyusst mox mo-
JIOTOM JIMCTBEHHHYHO-0epe3oBoro neca (IL[I1 6). Cie-
JIyeT OTMETHTh, YTO JJAaHHBIE TOUKH OTOOpa 00pa3ioB
pacronokeHbl Hanboee OIM3KO 10 OTHOIICHHIO JIPYT
Kk npyry. Ilokazano, 4to colepaHue TIUKO3UIO0B
KBEpIIETHHA BHIIIE B JINCTHSIX, YEM B IIBETKaX, 32 WC-
kioueHueM pacrenuit u3z LII 4, mpouspacraromux
Ha 3aKyCTapeHHOM JIyry BIOJb Oepera p. bomnbuoit
OnpaoH, rae MIMKO3UIBl KBEpLETHHA MPeodIagaoT B
usetkax (18,4 mr/r). Imuko3uabl kemrdeposia, Hapo-
THUB, B OOJBIICH Mepe HAKAIUTUBAJINCH B I[BETKAX pac-
TEHHUHU 10 CPABHEHHIO C TUCThIMHU. X MakcumyM (3,1
MT/T) OTMEUeH B LIBETKaX pacteHuil D. fruticosa, npo-
M3pacTaloIIMX MO/ MOJIOTOM Oepe30BOro jeca Ha yac-
TUYHO 3aTarjrBaeMoM Oepery namObl B OKPECTHOC-
™1 moc. Margarauu (LIT 2). MuHMMYyM DIMKO3UI0B

kemreposia BbIsBICH B TUCThsIX (1,0 Mr/r) pacreHuit
D. fruticosa, npouspacraroiiux o oepery pexu bosb-
moit Onpaoii (LII14). Coneprkanue TITMKO3UI0B paMHe-
THHA, KaK 1 TITUKO3H/I0B KBEPIIETHHA, BHIIIE B TUCTHSIX,
yeM B mBeTkax (tabm. 2). Ero makcumym (4,6 Mmr/r)
YCTaHOBJICH B JIUCTBSAX PACTCHHUM, MPOU3PACTAIOIIIX
Ha OTKPBITOM COTHEYHOH TEPPUTOPUH Ha 3aKyCTapeH-
Hom myre (LII1 3) B okpecTHOCTH 1TOC. CKOBOPOIUHO H
B OKpecTHOCTH Toc. Margarauu (4,3 mr/r, LI 2). [Tpu
3TOM CJIeZlyeT OTMETHUTb, UTO B JIUCTHSAX U I[BETKAX pac-
TeHull B okpecTHOCTH oc. Epodeii [1aBnosuy (LI1 6)
TJTUKO3U/IBl pAMHETHHA B JUCTBAX U BETKax D. fruti-
cosa He 0OHAPYKEHBI.

CyMMa 3J1aroBbIX JyOWJIbHBIX BELISCTB B HaJl-
3eMHBIX opranax D. fruticosa mpeacTaBieHa conepxa-
HUEM 3JIIarOBOM KHUCIIOTHI M €€ TIIMKo3uaa (XpaMoRa,
2016). B memoM, cymMMa 3J11arOBBIX COSTUHEHHI BBIIIIE
B JIUCTBSX 110 CPAaBHEHUIO C IIBETKAMU. TaK, B JTUCThIX
pacrenuil D. fruticosa oHa BapbupoBaia oT 8,4 1o
16,9 Mr/t, B 1iBeTKax — HeCKoJIbko Hike oT 10,4 10
13,9 mr/r. IIpu 3TOM MakCHMyM 3JUIaTOBBIX BEIIECTB
oTMeueH B JICThX (16,9 Mr/T) pactennii D. fruticosa,
OOWTAIONIMX HAa KaMEHHUCTHIX OCHIMSX BIOJNb (Qele-
pasbHOM Tpacchl Ha rpaHune AMypckoi oOnacTu u
3abatikanbckoro kpas (L1 7), a Muaumym (8,4 mr/r)
— B JIUCTBSIX PACTEHHH, IPOU3pACTAIONINX Ha Oepery

Ta6auna 2. Copepxanue GeHOIBLHBIX COSIMHEHHI U CyMMapHOTO COJePKaHUsI aHTHOKCHIAHTOB B JIUCTBSIX U
uBeTkax D. fruticosa n3 pazubix Mecrooboutanuii Bepxuero [Ipuamypss

Henornueckass  Opran Cymma ®C Cymma Cymma Cymma- Cymma- CAA
TOMYJISII U IJIMKO3U/I0B- TJIMKO3UI0B TIJIMKO3HI0B- 3JLJIArOBbIX
KBepHEeTHHA KeMI(eposa paMHeTHHA BelllecTB
T 1 Jluctes 20,1 13,7 1,4 2.5 8,4 0,46
IBeTku 423 13,1 2,3 0,5 10,4 0,53
11 2 Jlnctes 38,7 17,1 2,6 43 15,3 0,73
I[BeTku 30,7 13,6 3,1 0,7 12,2 0,94
1 3 Jluctes 342 17,7 1,8 4,6 14,0 0,50
LBerku 30,4 14,8 2,3 0,8 12,7 0,63
11T 4 Jluctes 23,2 16,9 1,0 0,4 11,0 0,39
IIBeTkn 29,0 18,4 2,1 0,3 10,5 1,04
I1 s JlucTps 30,8 17,7 1,6 3,1 13,7 0,38
IBerku 28,8 16,6 2,5 0,5 11,8 0,60
16 JlucTps 25,0 19,2 1,4 0 13,9 0,42
I[BeTku 35,3 18,2 2,1 0 13,8 0,61
1T 7 Jluctes 34,2 20,6 2,2 2,4 16,9 0,77
IBeTku 26,1 12,8 2,3 0,2 11,4 1,07
X+£6 Jluctes 29,5+6,8 17,6£2,1 1,7+0,5 2,5+1,7 13,3+2,8 0,5+0,1
I[BeTku 31,8+5,4 15,342,3 2,3+0,3 0,4+0,2 11,8+1,2 0,8+0,2
C,,% Jluctes 23 12 31 71 21 31
IIBeTkH 17 15 14 65 10 29

IIpumeuanne: X + 6 — cpennee sHavenne Mexay LT + cranmapthoe otkinonenwue, C,, % — KOdOHUIHEHT H3MEHTHBOCTH
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pexu Teirna, rae oTMeueHa HauMeHbIIas BbICOTa HaJl
ypoBHeM Mops (148 m nag yp. m., LI 1). Caenyer
OTMETHUTh, YTO MAaKCHMaJbHOE COAEp)KaHWE 3JuIaro-
BBIX COCIMHECHMH B 1BeTKax (13,9 Mr/r) ycTaHOBIECHO
B pacTEeHUsX B OKpecTHOCTH moc. Epodeii [1aBnoBuy
(LIIT 6), a MuaMMaNbHOE — ¢ Oepera p. bomibmoit Omnb-
noit (LII1 4), koTopoe mpaKTHUECKH MOTHOCTHIO COBIIA-
JTAeT C UX COZIepKAHUEM B JIUCThAX (Tadm. 2).

[lo pesymbraram aHamm3a COAEp)KAHHS 3JJIaro-
BOW KHCIIOTHI M €€ TIIMKO3HJa M0 OTJAEIFHOCTH CTOUT
OTMETHTD, YTO AJIIAroBasi KMCIOTa MPEUMYIIECTBEHHO
HaKalIMBaeTCs B [IBETKAX, a €€ IIMKO3MJ, HallpOTHB,
B JICTBSIX pacTeHuil D. fruticosa BHE 3aBUCHMOCTH
ot mecrooburanus (puc. 2). [Ipu aToMm MakcumMyMm co-
JIEpKaHUS dJJIArOBOM KMCIIOTHI YCTAHOBJIEH B JINCTHSIX
(3 Mr/r) pacTeHui, IpOM3paACTAIOIINX BIOJIH Oepera
p. bompmioit Omprowt (LIT 4), a muanmym (0,5 Mr/r)
— B JIMCTBAX PACTEHUH, COOpPaHHBIX B OKPECTHOCTH
noc. Terma (LT 1). Haubonbinee copepikanue 3iuia-
TOBOM KHUCIIOTbI OTMEUYEHO B IIBETKAX PACTEHUM, IPOU3-
pacTaronux BAOJIb Py4bs B OKpECTHOCTSX 1oc. Epodeit
[TaBnoBwy (2,6 mr/t, LII1 6) u y pacTeHwmii, 0OUTaIOMNX
B okpecTHOCcTH 1oc. CxkoBopoanHo (2 mr/r, LI 3).

MakcuMyM HaKOIUIEHHsS TIIMKO3MJa 3IJIaroBOH
KHCJIOTHI B JIUCTBSIX YCTAHOBJICH JUIsl 00pas3IoB U3 ca-
Moii ceBepHoil Touku otoopa (LT 7), Haxomsiieics
Ha TPaHUIIe IBYX peruoHoB. Ilpu sToM cremxyer orme-
THTH, YTO B IIBETKAaX €r0 MAaKCHMYM BBISIBIICH B 00pa3-
1axX, COOpaHHBIX B ONMKANIIEH K 3TOMy MeCTOOOMTA-
auto LIT 6 B okpectHocTH noc. Epodeit [TaBnoBuu u
B 3THX K€ 00pa3nax yCTaHOBICH MHUHHMYM 3JIaro-
BOM KucnoThl. HauMmeHnsbliiee cojepkaHue IIUKO3Uaa
JJIJIAaTOBOM KHCIIOTHI OTMEYEHO B JIUCThAX (7,8 Mr/r)
u nBeTkax (7,2 MI/T) pacTeHHH, TTPOU3PACTAIONMINX B
noiiMe peku B oKkpecTHOCTX noc. Treirma (LIT 1).

B xone nccnenoBanus Oblia onpeaeneHa cyMmmap-
Hasl aHTHOKCHJAHTHAs! aKTUBHOCTh JINCTHEB M IIBETKOB
pacrenuii D. fruticosa. B pe3yabsrare yCTaHOBJICHO, YTO
9TH TIOKA3aTeNN 3HAYUTEIEHO BAPbUPYIOT, T.€. SKCTPaK-
THI BCEX UCCIICIOBAHHBIX 00pa3moB u3 cemu LII1 mposB-
JISIOT Pa3NIUYHYO aHTUOKCHIAHTHYIO aKTHBHOCTB. [ Ipn
3TOM O0TMeueHO, 4T0 CA A OoIbIIe B IBETKAX paCTEHUI
D. fruticosa 0 CpaBHEHHUIO C JIUCTbsIMH. Tak, B IBET-
kax CAA apsupyet ot 0,60 mr/r no 1,07 mr/t, B ju-
CTBSIX 3T 3HaueHus Hmxe — ot 0,38 mr/r 1o 0,77 (puc.
3, Tabm. 2). CpaBuutenbHbiil anamm3 CAA 3KCTPaKTOB
W3 PacTUTENBHBIX 00pa3IOB pa3HBIX MOMYISAIUN TO-
Kazajl, 4YT0 MaKCHUMajbHasg aKTUBHOCTH IPOSIBIIAETCS B
uBeTkax (1,07 mr/r) u muctbsx (0,77 Mr/r) pacTeHui u3
camoi ceBepHoii Touku otoopa (LII1 7), koTopsie Takxke
BBIJIEJISIFOTCS TIO BEICOKOMY CYMMapHOMY COZIEPKaHHIO
®C, B TOM YHCIE HIUIATOBBIX AYOWJIBHBIX BEHIECTB U
CYMMBI TJIMKO3HJIOB KBEPIIETHHA, YTO TOATBEP)KIAET-
Csl IUTePaTypHBIMU JTAHHBIMH JJIsl IPYTUX BUJOB pac-

16.00 1
14.00 -
12,00 -
10.00 -
8.00 -
6.00 -
4.00 A
2.00 A
0.00 -

JIHCTBA 1

o1 ImI2 I3 o4 IIIs

16.00 -
14,00
12,00
10.00
8.00
6.00
4.00
2.00
0.00

L{BeTKH

Conepsxanne OC, MI/r

o3 Lm4 Lmas

Puc. 2. Comeprxanme 2m1aroBoit kucioTsl (1) u mmko3muna
AIIJIATOBOW KUCJOTHI (2) B IUCThSAX U I[BETKAX pacTeHuid D.
fruticosa w3 nomynsinuii Bepxuero [Ipuamypbs.

S JIncTes
H][BeTKH

CCA, MI/r

Puc. 3. Coneprkanne cyMMapHO# aHTHOKCHAHTHON aKTHB-
HOCTU B BOJIHO-ITAHOJIBHBIX KCTPAKTaX JIMCTHEB U IIBET-
koB D. fruticosa w3 monysiuii Bepxaero [Ipuamypsst.

tenuit ([lammaesa, 2015). Joctarouno Beicokoit CAA
(1,04 mr/r) obnmamamu IBETKH PacTCHHMU, IpoM3pac-
tatorue Ha Oepery peku b. Onpnoit (LI1 4) u muctes
(0,73 mr/r) pacrenuii, coOpaHHbBIX Ha Oepery namObl
MO/I TIOJIOTOM Oepe30Boro Jieca M3 MaraaraanHCKOro
paiiona (LT 2). B »Tux ke obpa3max yCTaHOBIEHO
BBICOKOE COJICP)KaHHE CYMMBbI DIUIATOBBIX COCIMHEHHUN
1 TJIMKO3HUIOB KBepIrieTHHA. JlaHHBIA (QakT moATBEpXK-
Jaercs pesyasraramu uccienoanuii Miliauskas et al.
(2009), koTopbIe B CBOCH pabOTE M0 aHTHOKCHJIAHTHOM
AKTUBHOCTH 11BeTKOB Potentilla fruticosa (=Dasiphora
fruticosa) PUBOAAT PsiJl COSTMHEHHI C BBICOKOW aHTH-
OKCHJIZHTHOW aKTHBHOCTBIO, TJIe DJUIArOBbIe COEIUHE-
HUSL ¥ TITUKO3UJIbI KBEPIICTUHA OTHECCHBI K COCTHHEHH-
SIM, BHOCSIIIIAMH HAMOOJNBIINN BKJIaJ| B AHTHOKCHUIAHT-
HYI0 aKTUBHOCTB 3THUX PACTCHHIA.
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AHpIesa

Bruta npeAnpuHsTAa MOMBITKA OIIEHUTh MEXKIIOIY-
JSIAOHHYIO M3MEHUYUBOCTH TI0 COACP)KAHUIO CyMMBI
@OC, 211aroBBIX COSTMHEHH, TIIMKO3U/I0B KBEPIIECTHHA,
keMrirpepora ¥ paMHETHHA, a Takke CAA B TUCTBAX U
uBeTKax D. fruticosa n3 pa3HbIX MECTOOOUTAHUH.

B xauectBe Mepbl M3MEHUMBOCTH HCIOJIB30BAIN
KOA(GUIMEHT BapHalliy, €ro OLEHKY MPOBOIMIHN TI0
SMIIMPUYECKOH LIKaJe YPOBHEH U3MEHUUBOCTH, TIPE/-
noxenHoit C.A. MamaesiM (1972). YpoBeHb U3MEHUH-
BOCTH cuHTaeTcst oueHb HU3KuM 1pu CV <7 %, HU3KIM
pu CV =8-12 %, cpeganm npu CV =13-20 %, BbICO-
knM nipu CV =21-40 % u ouensb Beicokum CV >40 %.

BapbupoBanue cymmapnoro coxaepxkanus OC
B JIUCTBSAX M IIBETKAX YCTAHOBICHO B IHAalla30HE
CV=17-23 %, 9T0 OolleHnBaeTCs KaK CPEIHUN YPOBCHb
W3MEHYHBOCTH.

JlJIss cyMMBI 3JUTaroBBIX COEIUHEHHN YCTaHOBIIE-
HBbI HU3KHUIA U CPEIHHN ypOBHH KO3(QHIIMEHTa BapH-
aun (CV =10-21 %). YpoBeHb U3MEHUYUBOCTH IJIHU-
KO3HMJIOB KBEPIIETHHA B JIMCTBAX W I[BETKAX PacTCHHUU
D. fruticosa oneHWBaeTCs KaKk HU3KUA W CPETHUHN
(CV=12-15 %). Hambomee W3MEHUYUBBIMU CIIEIyET
CUHTaTh CYMMY DIHKO3UA0B kKeMmripepora (CV =14—
31 %), mmukosugoB pamHetnHa (CV  =65-71 %) u
CAA (CV =29-31 %), KOTOpPbIM CBOHCTBEHHBI BBI-
COKHE M OYEHb BBHICOKHE YPOBHU M3MEHUYMBOCTHU IPH-
3HaKoB (Tabi. 2). Takum 00pa3oM, MOKHO 3aKITIOUUTH,
YTO W3 MCCIIEIOBAHHBIX OMOXMMHUYECKUX TIOKa3aTesnen
JIUCTHEB U IBETKOB D. fruticosa Hanboee CTabUIbHBI
cymmaptHoe conepxkanue @C, cymMma 3IUIaroBbIX CO-
€IMHEHNH, CyMMa [IMKO3HU0B KBEPLETHHA.

BrniBoabl

B pesynbprare mpoBeneHHOTO MCCIETOBAHUS YyC-
TaHOBJIEHO, B JIUCTBhSAX W IBETKaX pacTeHuii D. fru-
ticosa, MPOU3PACTAIONINX B TPUPOTHBIX MOMYIISIIHIX
Bepxuero [Ipuamypbsi, 00HapyKeHO TOCTaTOYHO BbI-
cokoe copepkanue OC (29-32 mr/r).

YcTaHOBIIEHO, UTO B pacTeHusiX D. fruticosa npe-
MMYIIECTBEHHO HAKAIJITMBAIOTCSA TIIMKO3HUIBI KBEpIle-
trHa. Hanbonpmree ux cogepskanue (13-21 mr/r) or-
MEYEHO B PACTCHHSX U3 CEBEPHBIX MECTOOOUTAHUI
CKOBOPOAMHCKOTO paiioHa.

CymmapHoOe cojiep>KaHHMe 3JUIaroBBIX COEIHHE-
HUH BBIIIE B JHUCTBIX II0 CpaBHCHHUIO C HIBETKaMMH,
MaKCHMYyM HaKOTUICHHUS OTMEUEH B JINCTHAX PACTCHUI
13 caMO¥ CeBEpHOM TOUKH OTOOpA.

Campble BBICOKHME MTOKa3aTeIl aHTHOKCHIaHTHOM
AKTUBHOCTH OOHApy>KEHBI B BOJHO-3TAHOJIBHBIX IKC-
TpakTax M3 JIUCThEB U LIBETKOB PACTEHUN U3 CaMOU
CEBEpHOM MOMyJISAIUH, YTO, BOBMOXKHO, CBSI3aHO C T10-
BBIIIICHHBIM COACpPKaHUEM (PEHOIBHBIX COCTUHEHUH,
B YaCTHOCTH DJUIATOBBIX COEIWHEHUH W TINKO3WIOB
KBEPIIETHHA.

PacTenus u3 cambpIX CEBEpHBIX MOMYJSALHUA Xa-
paKTepI/I3OBaHI/ICB MaKUMAJIbHBIM HAKOIIJICHUCM IJIN-
KO3U 0B KBepHeTI/IHa, BJIJIArOBBIX COCIII/IHCHI/Iﬁ " BbI-
COKOM aHTHOKCHIIAHTHON aKTUBHOCTBIO.
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PHENOLIC COMPOUNDS PROFILE AND
ANTIOXIDANT ACTIVITY OF DASIPHORA
FRUTICOSA FROM UPPER AMUR REGION

E.V. Andysheva', T.M. Shaldaeva?, E.P. Khramova*
"Amur branch of the Botanical Garden-Institute FEB RAS

2Central Siberian Botanical Garden of the Siberian Branch
of the Russian Academy of Sciences

The qualitative and quantitative research of total phenolic
compounds and antioxidant activity were studied in leaves
and flowers of plants Dasiphora fruticosa from the natural
populations of Amur region and Zabaykalsky krai. The
quantity of phenolic compounds accumulates in leaves
and flower of plants of Dasiphora fruticosa were from 20
to 32 mg/g of air-dry weight, but the contents are higher
in the flowers than in the leaves. The content of glycosides
of quercetin higher than glycosides of kaempferol and
rhamnetin. The content of quercetin glycosides (13—
21 mg/g) and tannins (11-17 mg/g) are highest in plants
from the northernmost habitats. The antioxidant activity is
higher in extracts from leaves and flowers of Dasiphora
fruticosa from the Northern populations. This fact can
be associated with high content of phenolic compounds
(tannins and glycosides of quercetin).

Key words: Dasiphora fruticosa, phenolic compounds,
antioxidant activity, Upper Amur Region.
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