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IMpencrapieHbl pe3yabTaThl KOJTUUYECTBEHHOTO UCCIEAOBAHUS OCHOBHOTO MPUAOUAA TeHIIMONMUKPO3Uaa,
(eHOMBbHBIX coeAMHEHNH 1 (hIIaBOHOUIOB B HAI3EeMHBIX ITOOETax, KOPHEBUIIAX, a TAKXKE B KOPHSX pacTe-
HUI1 ropeyaBKu KpecToBUaHOM (Gentiana cruciata L.), coGpaHHBIX HA TEPPUTOPUU €CTECTBEHHBIX (DUTOLIE-
HO30B AJIeKCeeBCKOro, 3eJIeHOMOJbCKOTO U AIacToBCKOTO paiioHoB Pecny6nuku Tatapcran. Mertonom
CMeKTpohOTOMEPUM TTPOBEIeHA OIIEHKA COAepKaHWs (DEHOIbHBIX COENMHEHWM U (DJTABOHOUIOB B PACTH-
TeJIbHOM chipbe. [ToKkazaHo, YTO MaKCUMaJIbHOE KOJINYECTBO (heHOJNbHBIX COeNUHEHUI U (DJIaBOHOUIOB B
HaA3eMHBbIX yacTsx coctapisieT 19.4 u 10.80 Mr/r mist 3e1eHOJ0bCKOTO 1 AJIEKCEEBCKOTO paifOHOB, B KO-
HeBUIIIaX M KOpHIX — 8.53 1 1.96 MT/T 1151 ATIacTOBCKOTO paiioHa. MeTonoM BEICOKOI(MDMOEKTUBHOIM K-
KOCTHOM XxpomaTorpaduu mokazaHo, YTO MaKCUMaJIbHOE KOJMYECTBO MeHIIMOMUKPO3UAA COACPXKUTCS B
TTOI3eMHOM YaCTH PACTEHUI 1 COCTaBIIsIeT 6oiiee 9%, Torma Kak 1Tt Haa3eMHOM yacTh — oKoJio 6%. Takum
o6pa3oM, pacTeHUsI TOpeYaBKU KPECTOBUIHOM, MpOU3pacTalolne B GUTOCOOOIIECTBaX Pa3HBIX PaliOHOB,
OTJIMYIKCH MO COEPKAHUIO OMOJIOTMYECKU aKTUBHBIX BEIIECTB, UTO, BEPOSITHO, 0OYCIIOBJIEHO BIUSIHUEM
KOMILJIEKCA 3KOJIOTO-1IEHOTUYECKUX YCIIOBUI MecTooOuTaHMii. Pe3ynbraThl (pUTOXMMUYECKOTO aHaIM3a
ITO3BOJISIOT TPETOXUTh ATIacTOBCKMIT paiioH Pecrryommku Tarapcrad Kak MOTEHIIMAIBbHYIO TUIOIIAIKY
17151 cOOpa 1 3arOTOBKU JIEKAPCTBEHHOTO PACTUTENIBHOTO ChIPhSI C BLICOKUM COIep>KaHUEM KITI0UeBOTO UPU-
Jlouia TeHIMOITMKPO3UIa.

KiroueBble ciioBa: Gentiana cruciata, TeHUMOITMKPO3UIT, (DEHOJbHBIE COeNMHEHUS, (hIaBOHOMIBI
DOI: 10.31857/S001533032360047X, EDN: ZFABOW

BBEAEHUE

B TpamunumoHHONW W odUIIMATBHON MemuIHe
SKCTPAKTHl KOPHEW ropedyaBOK IMPUMEHSIOTCS TP
paccTpoiicTBax MUIIEBAPEHUSI, COIPOBOXIAEMBIX
axwIme M OUCTETICUYECKUMHU  SIBICHHUSIMU. DTH
dapmakoornyeckre CBONCTBAa TOpeyaBOK IIpeXKIe
BCETrO OMpPENesIoTCsl HaJluuueM TOPbKUX BEIIECTB,
BO30YKIAIOIINX aIllIeTUT W YIyJIIaIOIMNX YCBOCHHE
muiy. Pactenus poma Gentiana (ceM. Gentianaceae)
6oraThl CEKOUPUAOUIHBIMU TJIMKO3UIAMH, WUJIU TO-
pedaMu, TaKUMU KakK JIoraHOBas KMCJIOTa, TeHIIHO-
MMMKPO3K, CBepIIMaMapuH, CBEPO3UI, aMapOTeHTUH
U JIp., IPUYEM JIEKAPCTBEHHOE PACTUTEbHOE ChIphE
(JIPC) ropeyaBOK OTHOCUTCSI K CBIPBIO, COMIepKaIllle-

JOMUHUPYIOIIMM CEKOUPUIOUIHBIM TJIMKO3U-
JIOM B HaJI3eMHOI1 YacTu, 1 0COOEHHO B KOPHEBUIIIAX
U KOPHSIX OOJILIIMHCTBA BUIOB TOPEUYaBOK, B YaCTHO-
CTH, TOpeYaBKU KpecToBUIHOM (Gentiana cruciata L.)
SIBJISIETCSI TeHIIUOITMKPO3u I (TeHIUOIMMKPUH) [2, 3].
OH o0J1agaeT IMMPOKMUM CIIEKTPOM TepaIrieBTUYECKO-
ro IeficTBUS: aKTUBHOCTBIO B OTHOIIICHUU XKEJIyI0Y-
HO-KMIIIEYHOTO TpakTa [4], aHTmOaKTepuallbHBIM,
GyHTUIUOHEBIM [5, 6] 1 aHambreTyeckuM 3¢ deKxTa-
mu [7]. ComepkaHne TEHIMONMUKPO3UAa, OMOJIOTH-
YeCKM aKTUBHOIO BellleCTBA TOpevYaBOK, CUUTAIOT
Ba>KHBIM TTOKa3aTesieM MpU OlIeHKEe KauyecTBa JeKap-
CTBeHHOTO Chipbs [8]. ComracHO MccieqoBaHUSIM, B
pacteHusx pona Gentiana Takke UIEeHTUDUIIMPOBA-

MY IpEeUMYIIeCTBEHHO YNCTHIEC Topedn [1].

Cokpamennsi: JIPC — jeKapCTBEHHOE pPaCTUTEIbHOE ChIPhE,
PT — Pecny6nuka TarapcraH.

HBI KCAHTOHBI, (h1aBOHOUIBI U (eHOIBHBIC KUCIOTHI
[1]. CymmapHOe comepxxaHue MoJrudEeHOTOB B HaI-
3eMHoOI1 yactu G. cruciata xone6nercs ot 3.31% y 06-
pasloB, coopaHHBIX B ropax Kaska3sa, 1o 5.94% —
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npouspacraiomux B ropax Bummmu (Cepbust). Co-
JIepKaHue reHIMOoIMMKpo3uaa Kojeoiercs ot 1.06 no
1.47% B HanzeMHoit yactu v ot 1.96 o 5.75% B KOp-
Hax [9, 10].

B cBs3u ¢ 3TUM IIpeacTaBIsieT MHTEPeC OLICHKa
KOJIMYECTBEHHOIO COIEpKaHUsS OMOJIOTMYECKM aK-
TUBHBIX COEAMHEHUUN B Pa3IMUYHBIX YaCTSIX MHOIO-
JIETHUX pacTeHMI ropedaBKU KpecTOBUIHOM (G. cru-
ciata), MpoM3pacTaIOIINX B €CTECTBEHHBIX pPaCTHU-
TenbHBIX cooOI1IecTBax Pecriyonuku Tatapctan (PT).

MATEPHAJIBI 1 METOJbI

O0bekT nccaegosanusa. OOBHEKTOM HCCIICIOBAHUS
SIBJISIJINCH PACTeHMSI TOpedaBKU KpecToBUAHOM (Gen-
tiana cruciata L.) cpeqHeBO3pacTHOIO TreHepaTUBHO-
r0 OHTOT€HETMYECKOIO COCTOSIHUSI, IIpOM3pacTaio-
mue Ha Tepputopun PT u 3aroroBiaeHHBIE PyYHBIM
criocoboMm (puc. 1). Coop ChIpbS ITPOU3BOIMIICS B
duToLIeHO3axX AJIeKCEEBCKOTo (OMyllIeuHOe COO0IIIe-
CTBO, IIPUMBIKAIOIIIEe K IMNPOKOJIMCTBEHHOMY JIECY),
3eeHOI0JIbCKOIO (CYXOIOJbHBIA JYr Ha CKIJIOHE,
IOKHAsT 3KCIO3ULUSI) U ANAaCTOBCKOro (OCTEITHEH-
HBIi1 JIYT Ha II0JIOTOM CKJIOHE, IPUMBIKAIOIIWI K IIIH -
POKOJIMCTBEHHOMY JieCy) palilOHOB C COOJIIOAEHUEM
ob1ux npasui coopa [11]. HagzemHble opraHsl pac-
TeHUI ObUIM COOpaHBl B MEpUO LIBETCHUSI, B UIOJIE
2019 r. ITog3zeMHBIe BereTaTUBHBIC OPTaHbl OBLIU CO-
OpaHbl B ceHTsI0pe 2019 1. mociie OTMUpaHUs Haa3eM-
HBIX ITOOGETOB.

ChIpbe TIOJIy4ajlM METOJOM BO3AYIIHO-TEHEBOI
CYIIKHU C aKTUBHBIM BEHTUJIMPOBAaHUEM BO3IyXa MpU
temmneparype 40—60°C, coracHoO TpeGOBaHUAM IS
CBIPbSI, COIEPKAIIEr0 MOHOTEPIIEHOUAHEIE TOPEUM.

Cnekrpodoromerpuueckmii meron. s Bbiaese-
HUSI (PEHOJbHBIX COENMHEHUI U CEKOUPUAOUIHBIX
DIMKO3UIOB B MOJIUIIPOITMJICHOBBIE IIPOOUPKU TUIIA
Eppendorf ¢ mioTHO 3aBopaumnBalolieiicss pe3b00Boit
KPBILIKOM 00beMoM 1.5 MJI moMeLaau 25 MT IIpeaBa-
PUTEJIbHO PacTepTOrO B CTYIIKE CyXOro MaTepHaja.
DKCTpaKLUIO TIPOBOAMIU BOJHO-CIMPTOBBIM pac-
TBOPOM, KaK OMK1CaHO B psiae padot [12, 13], uTo mo3-
BOJISIJIO TOJIy4YaTh KaK CEKOPUOWIHBIC TIIMKO3WIHI,
Tak U (heHOJIbHBIE COENMHEHMSI, KOTOPbIE TaKXKe BbI-
JIEJISIIOT C TIOMOIIbIO CIIUPTOBBIX pacTBOpPoOB [ 14]. J1o-
Gapnsum 1 M 80% sTaHoONa, epeMellIMBaId ¢ UC-
nojb3oBaHueM BcerpsixuBatesisi Boprekc ELMI V-3
(Elmi, JIaTtBust) B TeueHue 30 ¢ 1 UHKyOMpOBaIu Ha
BOIgHON OaHe mpu teMmiieparype 80°C B TedyeHUE
30 muH. 3ateM neHTpudyruponanu npu 12000 g B Te-
yeHue 10 MuH Ha ueHTpudyre MiniSpin (Eppendorf,
CIIA) n oTOupanu cynepHaTaHT. DKCTPaKIIUIO IO~
BTOPSUTU IBaxKabl. O0a cyriepHaTaHTa OOBEINHSIIIN U
MOJIyYEHHBbII SKCTPAKT UCTIOIb30BaJIU JJIsT aHAJIU3a.

OmpeneneHne coliep:KaHUsS PacTBOPUMBIX Qe-
HOJIBHBIX COCOVMHEHWI IIPOBOAMIIM CIIEKTPO(POTO-
MeTpuuecku o Metony MonmHa—YokanbTey B MO-
mudpukanmm CunrmetoHna—Poccu [15]. K 0.1 M

OU3UNOJIOTUI PACTEHUU Ne 7
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(a) (6)

Puc. 1. BHelllHU BUIT CBIPbSI TOPEYAaBKU KPECTOBUIHOIM:
a — KOpHEeBUIIA U KOPHU; O — HaJ3eMHas 4acTh.

CIIMPTOBOTO 3KCTpakTa naobasisyiu 0.5 Mia peakTuBa
®onnna—YokanbTey, uyepe3 3 MUH TIpWIMBAIU
0.4 ma1 BogHoTO pactBopa Na,CO; (75 r/1). B KoH-
TPOJIbHbIE MPOOMPKU BMECTO IKCTPaKTa BHOCWUJIU
0.1 mn 80% mertaHona. I1poObupku ¢ peakLMOHHONI
CMECHIO BCTPSIXUBAJIM M OCTaBJISLIM Ha 2 4 B TEMHOTE.
M3MepeHre oNnTUYeCcKO MIOTHOCTUM TMPOBOAWJIU B
MUKPOKIOBETAX MPHU IJIUHE BOJIHBI 765 HM, HCITOJIb-
3y crekrpodoromerp Lambda 25 (Perkin Elmer,
CIIA). ConepxaHue (HEHOJIBHBIX COEAMHEHUI B
9KCTPAKTE OMPESIISIU C MOMOIIbIO KAJIMOPOBOYHOM
KpPUBOI1, IIOCTPOEHHOI 1o rajoBoit kuciore (CAS
149-91-7, 298% Merck). [lnst pacdyeTa comep>KaHUS
BHYTPUKJIETOUHBIX (DEHOJBHBIX COEAUHEHUI B 00-
pasue ucroib3oBau dopmyny: @ = (CV)/m, roe
@ — obuee comepxaHue GHEHONbHBIX COEIUHEHUIA,
MTI-3KB rajuloBOil KMCIIOTHI/T cyxoro Beca; C — KOH-
LieHTpalus (PEHOJbHBIX COSIMHEHUW, TOoJydeHHast
MO KaJTMOPOBOYHOI KPUBOM, MUCXOMIST U3 OTITUIECKOMN
TUIOTHOCTU 0O0pa3lioB, MKI-3KB TaJUIOBOW KHCJIO-
Tbl/MJT; V' — 00beM MOJy4eHHOTO 3KCTpaKTa, MJl; m —
Macca HaBecKHU, T.

st ompenefeHUsT CyMMapHOTO COJCpPXKaHUsI
¢maBoHOMIOB K 150 MKJI CIUPTOBOIO 3KCTPaKTa J0-
6asysa 450 Mkt 80% stanona n 30 M1 5% pactBopa
AlCl; B 2% criMpTOBOM pacTBOPE YKCYCHOI KUCIOTHI.
IMepememmBanu 1 ocraBmsuin Ha 30 MuH. 3aTeM 13-
MEPSIIN ONTUYECKYIO TUIOTHOCTH Tipu 417 HM, mc-
moab3ys crekrpodoromerp Lambda 25 (Perkin El-
mer, CIIIA). KanuObpoBo4Hy0 KPUBYIO CTPOMJIH I10
psiomy KoHOeHTpauwuii (5, 10, 20, 40, 80 m 100 MKxT/MIT)
kBepuetuHa (CAS 117-39-5, 99%, Merck).

XpomaTorpaduyeckuii anaam3. Xpomarorpahuye-
CKMII aHAJIM3 MIPOBOMMIIA Ha XpoMaTorpadudecKoi
cucteme Bbicokoro aasieHusi BioLogic DuoFlow™
(BioRad, CIIIA). Mcnoap30Baiy OpUTMHAJIBHYIO KO-
soHKY Symmetry® C18, 100 A, pasmep mop 5 MKM,
pa3Mepbl KotoHKHu 3.9 X 150 mMm (Waters, CIIIA). de-
TEKIIUIO MUKOB OCYIIECTBIISIIA IMIOCPEICTBOM IETeK-
topa BioLogic QuadTec UV/Vis (BioRad, CIIIA)
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py UTMHEe BOJTHBI 270 HM, COOTBETCTBYIOIIEH MaK-
CUMYMY OINTUYECKON MIOTHOCTU T€HLIMOMUKPO3U-
Jla, COTJIaCHO JIMTepaTypHbIM HaHHBIM [9]. st pas-
JIEeJIEHUSI VCIIOJNIb30BAaJIu CIEAYIOIINE PACTBOPHI:
pactBop A — 0.2% oprodochopHas KuciioTa, pac-
tBop b — 80% aueronurpui ¢ 0.2% optodocdop-
HoM kwuciioTtoil. CKOpOCTh IIOTOKAa COCTaBIIsLIa
0.6 mu1/muH. I'panueHT pactBopa b 6bUT ycTaHOBJIEH 1O
caenyromeit cxeme: 0—1 muH — 0%; 1-3 Mun — 0—
25%; 3—5 MmuH — 25%; 5—10 muH — 25—75%; 10—
15 MuH — 75%; 15—20 mun — 75—100%; 20—25 MuH —
100%; 25—27 mun — 100—0%; 27—30 mun — 0%. Ha
KOJIOHKY BHOCUJIN 110 50 MKJI CITMPTOBOTO KCTPAaKTA.
XpomarorpapupoBaHue MNPOBOAUIN TIPU KOMHAT-
Hoii TeMmrniepatype (25 = 2°C). MUneHTUhUKALUIO -
Ka TeHLIMONUKPO3UIa MPOBOAUIIN, UCHIOIb3YsI CTAH-
JapTHBIM o6pasell, pacTBopa TeHIUOIMKPO3UIa
(CAS 20831-76-9, >98%, Sigma-Aldrich). KoHIeH-
TpalMIO TeHIMONUKPO3UIa B CIUPTOBOM DKCTPaKTe
ONpeaeIsUIA C TTOMOILBIO KATMOPOBOYHON KPUBOIA,
KOTOPYIO CTpOWJIM To psiAy KoHueHTtpauwuii: 0.005,
0.025, 0.05, 0.075, 0.1 u 0.125 mr/mo.

ArpoxuMHyeckuid aHaim3 mouBbl. OmpeneneHue
BOJOPOJHOTO Toka3arejiss pH mnpoBomwiau Mo
TI'OCT 26423-85. I1po6sl mouBkl Maccoit 30 T Tome-
IajJu B KOHWYecKyto Kojioy. K mpobam mpuimBanm
150 mn guctuiiMpoBaHHOM Boabl. ITouyBy ¢ BOmOIA
rnepeMelInBaid B TedeHue 3 MUH C MOMOIIbIO Me-
LKW WM OCTaBJISIM HAa S5 MUH IS OTCTaWBaHMS.
YacTtb mouBeHHOI cycrieH3uu (15—20 mi1) cimBaiu B
XUMUUYECKUI CTaKaH M UCIOJIb30BAIN JJI U3MEpe-
aug pH.

O6muit azor onpeaenasumi mo F'OCT P 58596-
2019. Hasecky mouBsl 0.2 T moMelaad B IpoOUpPKY 1
npwmmBanm 2 Mi 30% mepekucu Bomopoma. Yepes
2 MUH OpUJINBaIA 3 MJI KOHLIESHTPUPOBAHHOM cep-
HOIi KMCJIOTHI, coaepxailleil ceneH. ComepXumoe
MMpoOMpPKM TIIepeMelInBain 1 HarpeBanu. danee 1 M
pacTBopa, MOJIyYeHHOro MpU Pas3jioXEeHWU MOYBHI,
MepeHoCWIn B KoJIOy u gobaBiisiiu 45 M pabouero
OKpallliBalolllero peakTuBa, COCTOSIIIErO U3 AUCTUJI-
JIMPOBAHHOI BOJbl, pacTBOpPa TMAPOOKUCU HATPUS,
tpriioHa b u 2.5 M paGodero pacTBopa TMITIOXJIOPUTA.
Konby ¢ pactBopom ocTasiisiv Ha 1 4 11s1 o6pa3zoBa-
HHS YCTOMINBOM oKpacku. ONTHYECKYIO TUIOTHOCTh
OKpAallleHHOTO pacTBOpa U3MEPSLIU Ha CIIEKTPO(POTO-
MeTpe TIPU IJINHE BOJIHBI 655 HM.

OO6uwmii a30T B 1ouBe (Ny,) B IPOLIEHTaX BHIYMCIISI-
J1 1o popmyTie:
_akx100 _  a¥
® Y, mx1000  Vymx10’

I7le @ — KOJIUYECTBO a30Ta B aHAJTU3UPYEMOM O00bEME,
HaliieHHoe 110 TpaduKy, Mr; V; — ob1uit oobeM pac-
TBOpA IOCJE€ Pa3oXKeHUs MOYBbI, MI; V, — 00beM
pacTBOpa, B3ThIH U1 aHAJIM3a, MJI; M — Macca CyXou
nouBbl, T; 100 — xoadduuueHT nepeBoga B %;
1000 — xoadduLMEeHT MepecyeTa MT B T.

OrmpenenieHne TIOOBIDKHBIX coemnMHEeHMT pocdopa
npoBoawin 1o Mmerony Kupcanosa (I'OCT P 54650-
2011) u Yupukosa (I'OCT 26204-91).

Meton UnpukoBa. HaBecky nmouBbl Maccoii 4.0 r
IoMelaan B Konoy, nprmwiiBanu 100 M1 pacTBopa yK-
cycHoit kuciotsl. [TouBy ¢ pacTBOpOM MepeMelBa-
i B TedeHue 1 9 u octaBasuii Ha 18—20 4. 3aTem cyc-
MeH3UI0 QUILTPOBAIM Yepe3 OyMakHbBIe (DUJIbTPEL.
Jlasee B KOOBI OTOMpaIN T10 5 MJT pacTBOpa cpaBHE-
HUS 1 BBITsKeK. K mpobam mpubasisiiid mo 45 mi
pacTBOpa acKOpOMHOBOI KHUCIOTEL. DoToMeTpupo-
BaHMeE TIPOBOIMIIN ITPU ITMHE BOJIHBI 710 HM.

Meton KupcanoBa. AHamu3upyeMyro Ipooy Tmod-
BbI Maccoit 10 r momeniaau B €eMKOCTb, IPWINBAIN
50 MJI COJISTHOM KMCJIOTHI, najee TepeMelinBaiu Ha
MelllajaKe B TedeHNUe | MUH U OCTaBJISUIM ISl OTCTal-
BaHuA Ha 15 MmH. [Iag ompeneneHNs COeTWHEHUMN
docdopa oToupaau 2 MJI TpagyupoOBOYHOIO PACTBO-
pa, GUILTPATOB BBITSIKEK MO 6.5 MJT U MpUOaBIISLIN
o 38 MJI pacTBopa acKOpOMHOBOI KUCI0Thl. PoTo-
METPUPOBAHME ITPOBOAWIIU TIPY JUTMHE BOJIHBI 710 HM.

Cratucrndeckmii anam3. CTaTUCTUIECKYIO oOpa-
OOTKY pe3y/IbTaTOB KCIIEPUMEHTA OCYIIESCTBIISUIN 10
O®C.1.1.0013.15 “Cratuctuueckasi oopadboTka pe-
3yJIbTATOB XUMMYECKOTO 3KcrnepuMmeHTa” [16]. Yera-
HaBJIVBaJIU TIOKa3aTe/u: cpedHee 3HauYCHUWe U CTaH-
JIapTHOE OTKJIOHeHUe. [1JIsl CTaTUCTUYEeCKOro aHaIu3a
GUOXUMUYECKNX JAHHBIX UCITOJB30BAIM OMHOBLIOO-
pouHblii Kputepuii CrelogeHTa. Pe3yabpTaThl TecTa
SIBJISLTUCH CTAaTUCTUUYECKHU 3HaUMMbIMU Tipu P < 0.05.

PE3VYJIBTATbI

KonnuecTtBeHHbIit aHanu3 ceipbs G. cruciata, 3a-
TOTOBJIEHHOTO B (PUTOIIeHO3aX Tpex paiioHoB PT 1mo-
KazaJl, YTO HaA3eMHEBIE YacTU coaepKaT (heHOIbHbIE
COeAUHEHUS U (PIIaBOHOUABI B BBLICOKUX KOHIIEHTPA-
nusx. Conepxkanne (eHOIbHBIX COSIMHEHMIT B KOP-
HEBHILIAX U KOPHSX OBLIO B 2.5 pa3a MEHbIIIE, YeM B
Haa3eMHOI 4yacTu, a ¢maBoHoumoB — B 9—10 pa3s
(Tabm. 1).

B mpenenax maydyaeMbIX pailOHOB COAEpKaHME
¢GEHONBHBIX COEIVMHEHMII B IOA3EMHBIX OpraHax
G. cruciata CTaTUCTUYECKM 3HAYMMO Pa3IMYaioCh.
B Hag3eMHBIX 4acTSIX JOCTOBEPHBIC OTJIMYUS IO CO-
JIep>KaHn10 EeHOJIbHBIX COENUHEHMIA ObLIN BBISIBJIEHBI
MEXAY pPacTeHUSIMU, IIPOU3paCTAIOIIMMU B 3eJIeHO-
JIOJTIbCKOM M AJIEKCEEeBCKOM palfoHax, a Takxke B 3e-
JICHOJIOJILCKOM M AINAacTOBCKOM paifoHax. Mexny
AJIeKCeeBCKMM 1 AIIaCTOBCKMM paliloHaMU JOCTO-
BEpHBIX OTIMYMiII He Habmomanock. ComepxaHue
¢J1aBOHOMIOB B HaI3eMHbBIX OpraHax pacCTeHU, Ipo-
M3pacTaolmX B AJIEKCEeBCKOM pailoHe CTaTUCTUYC-
CKM 3HAYUMO OTJIMYAJIOCh OT APYTUX MECT OOUTAHUS,
TOrJa Kak MeXay 3eJIEHOTOJbCKUM M ANAaCTOBCKUM
paiioHaMU TOCTOBEPHBIX OTJIMYMIA HEe OBLIIO BHISIBIIC-
HO. JlocToBepHBIE pa3auuus IO COmEePXKaHUIO (hiia-
BOHOMJIOB B KOpPHEBMIAX U KOpHAX V G. cruciata,
®UBNOJIOTHS PACTEHUN Ne 7
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Puc. 2. BOXXX-xpomarorpaMma cTaHIapTHOTO 0Opa3siia rTeHIMOIMMKPO3Uuaa.

Mpou3pacTamlux B 3eJeHON0JIbLCKOM U AJleKCeeB-
CKOM palfoHax OTCYTCTBOBAJIU, B TO BpeMsl, KaK MEXIY
3e1eHOOOIBCKMM 1 ATIaCTOBCKUM, a TakxKe AJiekce-
€BCKMM U ATIaCTOBCKMM palioHaMU pa3Inyusl ObLIU
cratuctudecku 3HauuMbl ripu P < 0.05. B 3eneno-
nonbckoMm paiione B JIPC G. cruciata comepkanoch B
1.6 pa3 MeHbIIIe (eHOJTbHBIX U (hJIABOHOMIHBIX CO-
eIWHEHUI, 4eM Yy pacTeHUIi, MPOU3pACTAIIIUX B
AITacTOBCKOM paiioHe.

JoMUHMpPYIOIIIUMU KOMIIOHEHTaMu B G. cruciata
SIBJISLTUCHh ceKoupumouabsie ropeun. ConepxkaHue
TEHLIMOMUKPO3Uaa B paCTUTENIbHBIX 00pa3iax onpe-
nensiin MetonoM BOXKX. MneHtudukamuio nuka
TFeHIMOIIUMKPO3UIa Ha XpoMaTorpaMMax 3KCTPaKTOB
00pa3uoB (puc. 3) IpOBOAMJIN COIIOCTABICHUEM Bpe-
MEHU ynepxuBaHUsl (R,) KOMIIOHEHTOB 3KCTpakTa
(Tabsi. 2) MO OTHOIIEHUIO K BPEMEHU YACPXKUBAHUS

CTaHAApPTHOTO oOpasla reHiuonukposuaa (puc. 2),
KOTOpO€ cocTaBWiIo 12.22 MUH.

ITo pesynpraram BO2XKX-anann3a ObIIIO yCTaHOB-
JICHO, UTO BO BCEX paiioHaX, rie mpou3BOAUIICS COOp
JIPC, copepkaHUe TeHIIMOMUKPO3UAA B KOPHEBU-
max ¥ KopHsx B 1.4—2.0 pa3a mpeBBIIIIajio ero coIep-
>KaHue B Han3eMHoIi yactu. CoaepXaHWe TeHILIMO-
MUKPO3UAa B KOPHEBUIAX U KOPHSIX Y pACTEHUIA, CO-
OpaHHbIX B AITaCTOBCKOM paiioHe coctaBuiio 9.05% u
ObLJIO JOCTOBEPHO BHILIE, IO CPAaBHEHUIO C €ro CO-
JepXaHueM B 00pas3iax pacTeHuii U3 AJIEKCEEBCKOIO
" 3eJ1eHOI0JIBCKOTO paliloHOB (Ta01. 2), UTO, BEPOSIT-
HO, 00YCJIOBJICHO 3KOJIOTO-1IEHOTUYECKUMU YCIIOBU -
IMU MECTOOOUTAHUSI.

Kpome noMUHUpYIOLIETO TTMKAa TeHIUOIMMKPO3UIa
Ha XpoMaTorpaMmax 3KCTPaKTOB KOPHEBUIL U KOp-
Heil (puc. 3) MPUCYTCTBOBAJIO €lle TPU MUKa (MUK

Ta6muna 1. ComepxkaHne cyMMBI (D€HOJIBHBIX COeIMHEHMI N (hJIaBOHOUIOB B pacTeHUSIX Gentiana cruciata, Tipon3pac-

Talolux Ha Tepputopun Pecry6iuku TatapctaH

CopepxaHue, MT/T CyXOoro Beca
Cripbe PaiioH coopa
(beHONbHBIE COETMHEHMSI bmaBoHOU BT

AJieKceeBCKui 18.3 £ 0.22° 10.80 £ 0.15¢
HanzeMHble yacT 3eJeHOMONBbCKMIA 19.4+ 0.28¢ 9.73 £ 0.162

ATIaCTOBCKUI 18.4 +0.322 9.05+0.182

AJleKceeBCKUit 7.18 + 0.67 1.32 £0.08°
KopHnesuiia 1 KOpHU 3es1eHONONbCK U 5.31 +0.43¢ 1.06 £ 0.06°

AnacToBCKMIA 8.53 +0.33f 1.96 £0.1¢

HpI/IMe‘{aHI/Ie. PasHrbie HaACTPOYHbIC CUMBOJIBI 0003HAYAIOT CTATUCTUYCCKN 3HAUYNMBbIe U3MEHEHUS BETMIMHBI HCCIICAYEMOTO ITOKa-

3aresist mpu P <0.05.

®OU3HUOJOTUA PACTEHUM  Tom 70  Ne 7 2023



778

0.7

0.6

0.5

0.4

0.3

0.2

ITornoeHue, onT. ex.

0.1

0.7

0.6

0.5

0.4

0.3

0.2

ITornomeHue, onT. ex.

0.1

XyC

HETAWMHOBA u ap.

T

Z—b

— :I

2 4 6 8 10 12 14 16 18
Bpewmst ynepskuBaHust, MUH

(©)

20 22 24 26 28 30

e e bttt 12 211+ uu—A¢-.

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Bpewmst ynep>kuBaHust, MUH

Puc. 3. BO2KX-xpomaTorpamma BOIHO-CITUPTOBOTO 3KCTPAKTa KOPHEBUII] M KOpHE (a) M Ha3eMHBIX YacTeil (0) TopeyaBKu
KPECTOBUIHOI, COOpaHHBIX B AjlekceeBcKoM (AuP), 3eneHononbckoM (3P) u AnacroBckom (AnP) paitonax Pecriy6iuku Ta-
TapcTaH. / — JoraHoBasl KMCJIOTa, 2 — cBepLuaMapuH, 3 — reHLIMONMUKPO3Ul, 4 — CBEpO3U/I.

Ta6muma 2. Bpewmst ynepkaHus U conepxkaHue reHIIMOMMKpPOo3uaa B oopasiiax pacteHuit Gentiana cruciata, npouspacra-
fomux Ha Tepputopun Pecrry6ianku Tarapcran

ChIpbe Paiion coopa R, MUH CopepxxaHue reHponukposuaa, %
AJekceeBCKUiA 12.21 4.83+0.128
HansemHble yacTu 3eeHOMObCKHIA 12.22 6.49 +0.152
AnacToBCKUiA 12.20 6.43 £ 0.212
AJteKceeBCKUiA 12.21 8.39 £ 0.18°
KopHeBuIl1a 1 KOPHU 3e/IeHOMONbCKU It 12.20 7.42 +0.224
AnacToBCKUit 12.22 9.05 +0.28¢

HpI/IMe‘{aHI/Ie. PasHrbie HaACTPOYHbIC CUMBOJIBI 0003HAYAIOT CTATUCTUYCCKN 3HAUYNMBbIe U3MEHEHUS BETMIMHBI HCCIICAYEMOTO ITOKa-

3aresist mpu P <0.05.
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Tab6muna 3. ArpoxuMuyecKyre rnokasaTeu MouyB paliloHOB pecityosuku TatapctaH

Ilokazarenu AJlekceeBCKMIA paiioH 3eJIeHOTOILCKIM pailoH AnacToBCKMIi pailioH
pH 5.5+0.15 5.8+ 0.06 6.0 £ 0.15
IMonBuxHBIM hochop, MI/Kr 80£5.0 80.6 £ 6.1 177 £ 4.0
OO61Iunit a30T, MI/KT 35.85+2.7 31.10 £ 3.6 11.9 £ 3.08

Ne 1, 2, 4), KkoTOpBIe TIPEANOIOXUTEIILHO MOTYT SIB-
JIITBCS JIOTAaHOBAsl KMCJIOTOM, CBepLMaMapUHOM U
CBEPO3UIOM COOTBETCTBEHHO.

Ha xpoMaTtorpamMmmax 3KCTpakToOB HaJA3eMHOI1 ya-
CTU MPUCYTCTBUE MUKOB 2 U 4 HE BBISIBJIEHO, OIHAKO
MHTeHCUBHOCTb nuka Ne 1 6b11a B 2.0—2.5 pasa Bbl-
1lIe, IO CPaBHEHUIO C DKCTpPaKTaMU, MOJyYeHHbIMU
13 KOPHEBUIIL U KOPHEH.

Ilpu comocTaBieHUM MOJy4EHHBIX HAHHBIX O CO-
JepXaHuu (heHOJIbHBIX COSTUHEHUI U TeHLIMOTTUKPO-
31/1a B KOPHEBUIIIAX U KOPHSIX CO CTEINEHBIO TI0J0PO-
Iust TIo4B (Tabi. 3) oTMEYEeHO, YTO BBICOKOE CONIepKa-
HUe TOABMXHOIO docdopa U HU3KOE coIepKaHUe
00l1IeTO a30Ta TMOJOXUTEIbHO BJIMSET Ha HaKOILJIe-
HHE 9TUX BCUICCTB.

OBCYXIEHUNE

J1s1 Haleli cTpaHbl, 0COOEHHO B paMKaXx ITOJIMTH -
KU UMIIOPTO3aMEellleHUS , AKTYaJIbHBIM SIBJISIETCS BO-
Ipoc IOUCKa ajdbTepHATUBHOTO ucTouyHuka JIPC
rope4aBKM KEJITOM, IPUPOIHBIE 3amachl KOTOPOii
Ha TepputopuM Poccuuy OTCYTCTBYIOT, a KyabTypa
JIOCTaTOUHO TpymoeMka. PapMakoresMu MHOTUX
CTpaH OOIIyCKAaeTCs MCIIOJIb30BaHUE OPYTUX BUIOB
obmupHoro pona Gentiana, apeaj IIpou3pacTaHUsI
KOTOPBIX OXBaTbIBaeT, B TOM UMCJIE U TEPPUTOPUIO
PT [17]. Pe3ynbTaThl (GUTOXMMUYECKUX UCCIEIOBA-
HUI TT0Ka3aju, 4YTO B HAA3€MHbBIX U IIOI3EMHBIX Op-
raHax G. cruciata, Tipou3pacTawlleili Ha TeppUTO-
puu PT, comepxarcsi coemuHEHUsI TePHEHOUITHOM
MpUPOIbI, (PEHOIbHBIC COCNMHEHMS, a TAKXKE alKa-
sgounsl [1]. CormacHo nuTepaTypHbIM MCTOYHMKAM,
Hang3eMHas 9acthb G. cruciata COIEPKUT TaKKe CEKO-
upuIouabpl U (GeHOJbHBIE COCIUHEHUS B BBICOKMUX
KoHUeHTpauusx [18]. B moazeMHbIX opraHax conep-
XKaHue (PeHOJIbHBIX COeIMHEHUI MEHbIIIE, HO OTME-
yaeTcs 0ojiee BhICOKAsI KOHIIEHTPAILIUS CEKOMPUIO0-
nnos (2.22%), yem B Hag3eMHoi yactu (2.04%) [9].
B Hameit pabore Takxke mokasaHo, 4To y G. cruciata,
npouspacrarpnieii B pa3Hbix paitoHax PT, conepxa-
HUe (peHOJILHBIX COENUMHEHUIA, B TOM 4Yucie GiaBo-
HOMIOB, 3HAUYNTEIbHO BhIIIE B HAA3€MHBIX OpraHax
(18.3—19.4 mr/T cyxoro Beca) 1o CpaBHEHMIO C KOp-
HeBuIlaMU U KopHsiMU (5.31—8.53 Mr/r cyxoro Beca),
4YTO, O-BUIMMOMY, OOYCJIOBJICHO ITOBBIIIIEHHON aK-
TUBHOCTBIO OMOCHHTE3a U HAKOIUIEHUS] MOIU(eHO-
JIOB B HaJi3eMHOI1 yacTu. MI3BeCTHO, YTO MOBbIIICHE
HAKOILICHUSI ITOJIMU(PEHOIOB MOXET OBITh MHAYIIPO-
BaHO JINOO CTPECCOBBIMU BO3JIEMCTBUSIMU, KOTHA (e-
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HOJIBHBIE COSTUHEHMSI BBITIOTHSIOT 3aIIUTHYIO POJIb,
60, HA06OPOT, TOCTIKEHNEM ONTUMAJTBHBIX TTPH-
POIHBIX (DAKTOPOB U YCIOBUM JJIs1 UX OMOCUHTE3a.
3HaYnuMbIM (haKTOPOM, OKa3bIBAIOIIMM BIUSIHUE HaA
YPOBEHb COIEpXKaHUs OMOJOTMYECKN aKTUBHBIX Be-
IIECTB, SIBJISIETCS OCBEIIIEHHOCTh. PacTeHNsT TopeyaBKI
KpecTOBUAHOI B 3eJIeHOJ0JIbCKOM pailoHe Mpou3-
pacTajii Ha CyXOIOJbHOM JIyTy Ha CKJIOHE, I0XKHOi
SKCTIO3UIINHY C BBICOKUM YPOBHEM COJTHEUYHOM paan-
allii B OKPYXEHUM CeTeTaTbHO-pyldepalbHBIX BU-
noB. Ilpn paccMOTpeHUM BIUSIHUSI OCBEIIEHHOCTHU
Ha cojepkaHue (heHOJbHBIX COeIUMHEHWI B HaI3eM-
HOt YacTH MOXHO OOHApyXWTh 3aKOHOMEPHOCTD: B
pacTeHusIX 0oJiee OCBEIIEHHBIX MECTOOOMTAHMWM (JIy-
TOBOI IIeHO3) comepKaHue CyMMbI (DEHOJBHBIX CO-
eIWHEeHUI BbIlLIe, YeM B pACTEHUSIX, TPOU3PACTAIO-
X B 3aTEHEHHBIX YCIIOBUSIX MO TIOJIOTOM Jieca, YTO
MOATBepKAAeT 6ojiee paHHUE JaHHbIE [19].

BB2XKX-ananm3 BBEISIBUII, YTO MaKCUMaJbHOE KO-
JIMYECTBO TEHLIMOTIMKPO3UIa XapaKTepHO IIs1 KOp-
HEeBUII U KOopHel G. cruciate, COOpaHHBIX B (pUTO1IEC-
HO3€ OCTEITHEHHOTO JIyra AnmacToBcKoro paiiona PT,
" cocTaBiisieT 6omee 9%. HaGmogaeMoe TTOBBIIIIEH-
HO€ KOJIMYECTBO TE€HLMOIMUKPO3Uaa B IKCTpaKTax
MOA3EMHBIX OPraHOB PACTEeHUI MO CpaBHEHUIO C
HaJ3€MHOI YacTblO, BEPOSITHO, YKA3bIBAET HA pa3Jiu-
yusi B KaUECTBEHHOM COCTaB€ HaKarinBaeMbIX CO-
eIWHEeHUI, YTO OTMeYaJloCh U JAPYTMMHU aBTOpaMu
[9]. ITo nanHbIM IUTepatypsl B JIPC ropeyaBok Hau-
0oJiee BBICOKOE COJIep>XKaHUe FeHIIMOMIMKPO3Uaa, To-
r1a KaKk aMaporeHTMHa, cBeplraMapuHa U CBEpo3ua
3HauYUTeJbHO MeHblle [20]. JJoOMUHUPYIOIIUM CEKO-
MPUAOUIHBIM [JIMKO3UAOM KaK B HAaA3e€MHOI, TaK U
MOJA3€MHOIN YacTu SIBJSETCH TeHLIMONMUKPO3UI, YTO
BBISIBJIEHO B XOJ€ MHOTOUMCJIEHHBIX UCCIeTOBaHUM
[9, 21, 22]. HaubGonbliiee coaepkaHue reHIMONK-
po3uIa OTMEYEHO B KOPHsX [3], Ie JOKaIu3yloTCs
TaKXe €ro NIMKO3WJIUPOBaHHBbIE (POPMBI: TEHIMO-
MUKPO3UA-6'-O-TTIOKO3UA W TeHIIMOITMKPO3UI -1 -
O-rexkcoaun [10].

B psime paboT ObLIO ITOKAa3aHO, YTO B TOpeYaBKe
KPECTOBUIHOM coaepKaTcsl JloraHOBasi KucjoTa [1,
3] 1 ee mpou3BOAHBIE, TAKME KAK JIOTAHUH (CJIOKHBIN
METUJIOBBIN 3(bUP JIOraHOBOM KUCJIOTHI) U Pa3Hble
JIMKO3UABI JIoTaHOBOT KUCIOTHI [ 10]. U3BecTHO, YTO
cBeplLIMaMapuH SIBISIETCS MPEOIIeCTBEHHUKOM TeH-
TUOINMUKPO3Ua 10 NyTU OMOCUHTE3a, KOTOPBIA MPO-
XOJIUT B HAJ3EMHOM YacTH, C JaJbHENUIIIUM TIepeMe-
IeHueM ropedeii B kopHu [10, 23, 24].
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M3 nmurepaTypHBIX HAHHBIX WM3BECTHO, 4YTO PSII
¢dakTOpoB OKpyXKamwlleii cpeabl (reorpaguyeckoe
MOJIOKEHWE, KJIMMAaT M II0YBa) OKAa3bIBAIOT KOM-
IUIEKCHOE BJIMSHUE HA COAEpPXKaHME TeHIIMOIIMKPO-
3Uuga B KOpHEBOM dacTu pacteHuil poma Gentiana
[22]. BrisiBneHHOe HaMM HauOoOJblliee conep>KaHue
TEHTUOIMMKPO3KUaa B KOPHEBHUIIAX M KOPHSIX rope-
YyaBKM KPECTOBUIHON B AITAaCTOBCKOM paiioHe, I10
CPaBHEHUIO C OCTAJILHBIMU MeCTaMM cOopa, BEpOsIT-
HO oIIpenessieTcs IByMs (pakTopaMy — IIOYBEHHBIM
($aKTOpOM — COOTHOIIEHUEM COACpKaHUS OOIIEero
a30Ta 1 IOoABMKHOTO0 (hocdopa, KOTopoe XapaKTepHO
JUIST TIOYBBI 3TOTO pailoHa, U OCBEIIEHHOCTHIO, TaK
KaK o0pa3libl COOpaHHBIX pacTeHUI Mpou3pacTaau
Ha CKJIOHE OCTEIIEHEHHOTO JIyTa, IIPUMBIKAIOIIETO K
IIMPOKOINCTBEHHOMY JIECy.

Takum 06pa3oM, BBICOKOE COAEPKAaHUE OCHOBHO-
ro OMOJIOTUYECKU aKTMBHOTO BellleCTBa — IE€HIIMO-
MUKpa3ujaa, ITO03BOJISIET paccMaTpuBaTh AIacTOB-
ckuii paitoH PT B KauecTBe IEPCIIEKTUBHOI TeppU-
TOopuu 111 cbopa M 3aroTOBKM JIEKAPCTBEHHOTO
pacTUTENBHOTO ChIpbs G. cruciate.

Pa6ora BEITTOTHEHA 3a cueT cpenacTB IIporpamMMebl
CTpaTernyeckoro akajaeMudeckoro nuumepctBa Ka-
3aHckoro (IIpuBoimkckoro) deaepaibHOIO YHUBEP-
cuteta (ITPUOPUTET-2030) u ipu yacTUYHOM hu-
HaAHCOBOI TomIepkke locymapcTBEHHOIO 3amaHust
KazaHckoro mHcTUTYTa GUOXMMIUN 1 61od 3k Pe-
JIepaJlbHOTIO MCCeaoBaTeIbcKoro IieHTtpa “KaszaH-
CKMWi1 Hay4yHbIl 1IeHTp Poccuiickoil akamemMuun HayK”
(Ne rocpeructparum 122011800137).

Hacrosias ctaThs He COIEPKUT KaKMUX-JINOO MC-
CJIeOBAHUIA C y9aCcTUEM JTIOJEH 1 XKUBOTHBIX B Kaye-
CTBE OOBEKTOB. ABTOPHI 3asIBIISIIOT 00 OTCYTCTBUM
KOHQJIMKTa UHTEPECOB.
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