MHUHUCTEPCTBO OBPA30BAHUA PECITYBJIMKHU BEJIAPYCbH
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIA YHUBEPCUTET
BUOJIOT'MYECKUA ®AKYJIBTET
Kadenpa kiaerounoii 6mo10rum 1 OMOUHKEHEPUH PACTEHUM

JYPKO
Jlnana CepreeBHa

NEVCTBUE TMBBEPEJUVIOBOM KUCJIOTHI I'K: HA YPOBHHU
HAKOIIJIEHUS BTOPUYHBIX METABOJIUTOB ®EHOJIBHOM
IPUPO/IbI B KAJLLTYCHBIX U CYCIIEH3UOHHBIX KYJIBTYPAX
ECHINACEA PURPUREA JIUCTOBOI'O U KOPHEBOI'O
IMPOUCXOXKIEHUSA

AHHOTAaIUS JUIIJIOMHOM paOOThI

Hayunslil pykoBOIUTENb:
KaHJIUJAT OMOJOTUYECKUX HAYK,
noueHt T.1. lutueHko

JonymieHa k 3amure

«_» 2020 .

3aB. xkadenpoii KIeTOYHOM OMOJIOTHH U OMOMH)KCHEPUU PaCTCHHH,
KaHIuAaT OMOJOoTHYecKuX Hayk, noueHt M., Cmonuy

Mumnck, 2020



OI'JIABJIEHHUE

[TEPEUEHD YCJIOBHBIX OBO3HAUYEHMM. ..o 3
PE D P AT Lo 4
BBEJIEHUE. ... e 7
[JIABA 1. OB30OP JIUTEPATYPDBI. ... 9
1.1 Xumudeckasi CTpyKTypa ru00epessinHOB
1.2 BHOCHHTE3 THOOCPCIIITHHOB. . ... v e euvtents eaeeenteeneeenaaie e e aneeeneeenneenneenneens 11
1.3 ®uznonornyeckue 3PPeKThl THOOCPETITHHOB B PACTCHUAX . .e'vverneeneennnnnn.. 14
1.4 Vcnonp3oBanne TuOOEpENIMHOB MPHU KyJIbTUBUPOBAHUN KIIETOK, TKAHEH U
OPTaHOB PACTEHUH INVITFO ... . i e, 17
['JTABA 2. MATEPUAJIBI U METOIBL. ..o 25
P W05 :90 % W 7 (el (531 (0): 121 £ 1 0 S R 25
2.2 TlutarenbHBIC CPEIBI U YCTIOBHS KYTBTUBUPOBAHUS - .. ovvneeneeneeeneanaenennne. 29
PARINAGI (0378 87 M0 (ST N0 118§ 10 : ST 30
2.4 OnpeienieHre MOKA3ATEIICH POCTA KYITBTYD «vvuvvennranneeeneennneenneeaneennneenns 30
2.5 Onpenenenue coiepKaHusi CyMMbI (PEHOJBHBIX COSAUHEHUM ... .. vvvneeen.. .. 31
2.6 Ompenenenue conepskaHusi THAPOKCUKOPUYHBIX KHCIIOT M UX MTPOU3BOIHBIX .32
2.7 Onpennenenre COACPHKAHUST (DITABOHOMIOB ....'uveenrrenneeenreenneenneeanneanneanns 33
2.8 CratucTuuecKast 00PA0OTKA TAHHBIX ....uvvnnrenneeenteenneenneennaeenneanneenneans 34
['JTIABA 3. PE3VJIBTATBI U UX OBCYXIAEHUE. ..., 36

3.1 Bmustaue 'K Ha ipoayKiuto GeHOMBHBIX COSTUHEHUHN KaJLTyCHOM H
CyCIeH3HOHHOU KynbTypamu Echinacea purpurea nmctoBoro
10101007 (0. (07 91 () 1 SR 36
3.2 Bmustaue 'K Ha ipoayKiuto GeHOMBHBIX COSTUHEHHUHN KaJLTyCHOM H
CyCIeH3MOHHOHU KynbTypamu Echinacea purpurea kopHeBoro
10101004 (00 (07 9 ()3 1§ SRR 42
3.3 CpaBHuTenbHas onieHKa Bo3aehcTus [' K3 Ha HaKOIUICHHE BTOPUYHBIX
MeTa00IuTOB (DEHOJBHOM MPUPOJIBI B KAJUTYCHBIX M CYCIICH3MOHHBIX KYJIBTypax
Echinacea purpurea simcToBoro 1 KOpHEBOTO
11101004 (0. 07 91 ) 1 6 SR PP PP PPPPPPPPPRRY
BAKITHOUEHUE. . ... i, 56
CIIMCOK UCIIOJIb30BAHHBIX UICTOUHUKOB. ...........cooiii ., 58



PE®EPAT
Jluniomuast pabora 62 ctp., 29 puc., 1 Tadm., 65 NCTOYHUKOB

ECHINACEA PURPUREA L. MOENCH, KAJUIYCHASA KVIJIBTVYPA,
CYCIIEH3MOHHASA KVJIbTYPA, TUBBEPEJUIOBAS KUCIIOTA TIKs,
OEHUJIIPOITAHOUWAbBI. ®JITABOHOWIbI. ®EHOJIBHbHBIE COE/IMHENNA

OOBeKT HCClIeOBaHUA: KaJUIyCHasi W CYCIEH3MOHHAsl KyJbTYpbl SXHHAIICU
nypnypuaoii (Echinacea purpurea L. Moench) mucroBoro u KOpHEBOTO
IPOUCXO0KICHUS.

[lenb paboThl: uccnenoBanue xapakrepa BiusiHus 'Kz Ha ypoBHM HAKOTUICHUS
BTOPUYHBIX META0O0JUTOB (PEHOJIBHOW MPUPOJIbl KAJUTyCHBIMH W CYCIIEH3MOHHBIMU
KyJibpTypamu Echinacea purpurea JimcToBoro u KOpHEBOTO MPOUCXOKICHHUS.

MeTonbl ucCCIeNOBaHMS: TMOBEPXHOCTHOE MU TIIYOMHHOE KYyJIbTHBUPOBAHUE
pacTUTENBHBIX KJIETOK IN Vitro, cnekrpodoromeTpusi.

YcranoBneHo, sx3orenHas I' Kz B kornentpamusix 10°-10"* Moss/n He mpuBoauia
K CTUMYJISIIIMHM TPUPOCTa OMOMACCHl KyJIbTHBHpPYEMBIX IN Vitro kierok Echinacea
purpurea. [{ns xamryCHOM KyJbTypbl JUCTOBOTO MPOUCXOXKIAEHHUS POCT COACPIKAHUS
(EHONBbHBIX COEIMHEHUW, B YAaCTHOCTH, (DEHWJINPOMAHIUIOB OTMEYAJCi B
npucyrcteun 10° mons/n 'K; HamGonee BhIpakeHHas CTUMYJISIUS OMOCHHTE3A
TUAPOKCUKOPUYHBIX KUCJIOT M UX MPOU3BOJHBIX B KAJUIYCHOM KYJIbType KOPHEBOI'O
IPOMCXOKIEHHS HAOIOIanach B pesynbrare Bosaekicteus 10° mons/n ['Ks. B ciryuae
CYCIEH3UOHHOM KYJBTYPhl JIUCTOBOTO MPOUCXOXKACHUS Haubosee 3(PEheKTUBHOM
BBICTYNANa KoHIeHTpauus 107 MoJib/lI, KOTopas MHIYyHUPOBaia POCT COAEPKAHUS
dbenmwnponaHonoB B cpeaHem B 1,6 pasza. KynbTuBHpOBaHHE CYCHEH3MOHHOM
KybpTypbl EChinacea purpurea kopHeBOT0 POUCXOKICHUS Ha CpeiaX, BKIIFOYAIOITIX
I'K; B xonuenrpamusax 10%-10* momws/m, He cHOCOGCTBOBANO IOBBILECHHIO €€
OMOCHUHTETHYECKOTO OTEHIIMAIA.

[Ipumenenne ['K;3 B  KadecTBe DIIMCUTOPAa TOPMOHAIBHOW  HPHUPOIBI
1esecoo0pa3Ho B ciiydae CyCICH3MOHHOM KysbTypbl EChinacea purpurea imctoBoro
IPOMCXOXKIEHHS B KOHIEHTpauuu 107 MOIB/N, HMHIyIUPYIOIIEH BBIPAKEHHOE
yCUJIeHHEe OHOCHHTE3a THUIPOKCUKOPUYHBIX KHCIOT M WX [POU3BOJHBIX.
Vcnons3oBanne Oonee BeIcOKuX ee Kouuentpauuii (10°-10* mons/m), xoTopble
MPUBOJAMIIN K MOBBIIICHUIO COJEPKaHUS (PEHUIMPONAHOUAOB W/ Uiu (hJIaBOHOUJIOB B
KAJUTYCHBIX KYJIbTypaxX Pa3HOIro MPOMCXOXKACHHS, HE MOXKET ObIThb PEKOMEHI0BAHO
BCJIEZICTBUE CYIIECTBEHHOTO MHTMOMPOBAHMS PUPOCTa OMOMACCHI.



PO®EPAT
Heimmomuas padota 62 ctp., 29 man., 1 Tabi., 65 KpeIHin

ECHINACEA PURPUREA L. MOENCH, KAJIYCHAS KVIJIbTVYPA,
CYCIIEH3IMHAS KVIJIbTVYPA, I'IBEPOJIABAA KICJIATA I'Ks,
OEHUIITPATIAHOIJIBI. ®JIABAHOWJIAY. ®EHOJILHBHBIA 3JTYUSHHI

AOG'exT nacneaBaHHs: KallyCHas 1 CyCIIeH31MHas KyJbTyphl dXiHaIel MyprypHai
(Echinacea purpurea L. Moench) micTaBora i kapaHéBara maxopKaHHsI.

MbTa mparsl: gacienaBaHHe xapaktapy YiuibiBy ['Ks Ha y3poyHi HakamieHHS
JpyracHbIX MeTabaniTay (eHOoJIbHAal MNPBIPOAbI KATYCHBIMU 1 CyCHEH31HHBIMU
kyJnbTypami Echinacea purpurea jictaBora i kapaHéBara naxoJi>KaHHsl.

Mertanpl gaciieaBaHHs: MaBspPXOyHAe 1 INIbIOIHHAE KYJIbTHIBABAHHE PACIIHHBIX
KJIETaK 1n Vitro, cnekrpadaroMeTpahl.

Ycranoynena, sx3arennas 'Kz kanmparpansisx 10°-10" mons/n He npeiBoa3ina
Ja CTBIMYJISIBII TIPBIPOCTY OisiMachl KyJbThIBaBaHBIX in vitro kierak Echinacea
purpurea. Jlns kKadycHal KyJbTyphl JICTaBOra NaxXOJKaHHS POCT YTPhIMAHHSA
(EHONBbHBIX 3JIYUYdHHSY, Yy TMpbIBaTHAcUi, (QeHuINpanaHoigay aja3Hadaycs
npeicytHaci 10° mons/n T'Kz. HaiiGonpmn BBIYI€HAS CTHIMYJSLBIA OisCIHTI3Y
TIAPOKCIKOPBIYHBIX KICJIOT 1 1X BBITBOPHBIX ¥ KallyCHall KyJbTypbl KapaHEBara
nmaxo/KaHHg Hasipamacs Yy BeHIKYy y3msesnHs 10° moms/n T'Ks. YV Bemmazky
CyCHeH3MHal KyJbTYyphl JIiICTaBOra MaxoXKaHHS HaWOO0bII 3(EKThIYHAN BHICTyMHaNa
KaHIPHTpaubist 107 Monk/1, sAkas iHIyKaBana pocT YTpheIMaHHs (eHinmpananoigay ¥
csapaaHiM y 1,6 passl. KynbTeiBaBaHHE cycrieH3iiHal KynbTyphl EChinacea purpurea
KapaHEBara MnaxoJiKaHHs Ha acapoal3sX, skid Ykimouyawlb 'Kz ¥ kaHpHTpanbisix 107
8.10% monp/n, He CHOpBISAIA MNABBIIDHHIO s€ OiSCIHTITHIMACKAra MATIHIBIY.
[Ipeimsinenne ['K3 ¥ sikacii aumiciTapa rapMaHaibHal NPBIPOAbI MATA3r0IHA ¥ BBIMAJIKY
cycIieH3iiHal KyJapTypsl EChinacea purpurea mictaBora maxo/KaHHs ¥ KaHI[DHTpaIbIi
107 monb/y1, iHAYKyIOUb BBIAYJICHAE Y3MallHEHHE OifCIHTI3y TiIpOKCIKOPHIYHBIX
KIiCJIOT i iX BBITBOPHBIX. BBIKappIcTaHHE GONIBII BBICOKIX sie KaHIPHTpansii (10°-10
MOJIB/JT), sIKis TPBIBOA3LIL Ja MaBBINIDHHS YTphIMaHHA (eHianpanaHnoigay i/ado
brnaBaHoigay VY KaldyCHBIX KyJbTypax poO3Hara naxoJ/pKaHHS, HE MoXa Obllb
pAKaMeH1aBaHa 3 MPbIYbIHBI ICTOTHAra 1Hr101paBaHHS IPBIPOCTY OisIMACHI.



ABSTRACT
Diploma work 62 pages, 29 figures, 1 tables, 65 sources

ECHINACEA PURPUREA L. MOENCH, CALLUS CULTURE, SUSPENSION
CULTURE, GK3; GIBBERELLIC ACID, PHENYLPROPANOIDS. FLAVONOIDS.
PHENOLIC COMPOUNDS

The object of study: callus and suspension cultures of Echinacea purpurea
(Echinacea purpurea L. Moench) of leaf and root origin.

The aim of the work: to study the nature of the effect of GA; on the levels of
accumulation of secondary metabolites of phenolic nature by callus and suspension
cultures of leaf and root origin Echinacea purpurea.

Research methods: surface and deep -cultivation of plant cells in vitro,
spectrophotometry. The exogenous GAgz at concentrations of 10°-10~* mol/I did not
lead to stimulation of biomass growth of Echinacea purpurea cells cultured in vitro.
For callus culture of leaf origin, an increase in the content of phenolic compounds, in
particular phenylpropanoids, was observed in the presence of 10~° mol/l GAs. The most
pronounced stimulation of the biosynthesis of hydroxycinnamic acids and their
derivatives in a callus culture of root origin was observed, as a resul of exposure to 10
® mol/l GAs. In the case of a suspension culture of leaf origin, the most effective
concentration was 10" mol/I, which induced an average 1.6-fold increase in the content
of phenylpropanoids. The cultivation of the suspension culture of Echinacea purpurea
of root origin on media, including GA; at concentrations of 108 -10* mol/l, did not
contribute to an increase in its biosynthetic potential. The use of GAsas an elicitor of
a hormonal nature is advisable in the case of a suspension culture of Echinacea
purpurea of leaf origin at a concentration of 10”7 mol/l, which induces a pronounced
increase in the biosynthesis of hydroxycinnamic acids and their derivatives. The use of
its higher concentrations (10°-10* mol/l), which led to an increase in the content of
phenylpropanoids and/or flavonoids in callus cultures of different origin, cannot be
recommended due to significant inhibition of biomass growth.



