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OPUI'MHAJIBHBIE CTATBU

VIK 574.24

BJIMSTHUE HE®TE3ATPSI3BHEHU S ITIOYB HA BCXOXKECTh U BETETATHBHBIM
POCT COCYJIUCTBIX PACTEHUI

X. BAYTUCTA*, T.B. BAT'AEBA, 111.3. BAJIMIOB
Kaszanckuii npusonscckutl ghedepanvhviii ynusepcumem

BoccranoBiieHre pacTUTEIHHOTO MOKPOBA MOYB, 3arpsi3HEHHBIX HE(PTHIO, TpeOyeT BhIOOpA
pacTeHuil ¢ ompeesIeHHbBIMU CBOWCTBaMU. B HacTosieM Mcciel0BaHUU U3YYEHBI MATh BUIOB
pacteHuii, BKiIrouas poxks (Secale cereale), sumens (Hordeum vulgare), pamnc (Brassica napus),
moriepHa moceBHas (Medicago sativa), tpaBocmech (oBcsiHMIla KpacHas — 70%, paiirpac
MHoroseTHul — 20%, Matiauk yroBoit — 10%). /lanHble pacTeHus ObLIM MPOBEPEHBI HA MOYBE
TpeX YpOBHEW 3arps3HeHUst BA3KoW HedThIo: 2, 3 u 4%. Pe3ynbraThl SKCIEPUMEHTOB MOKa3aly,
YTO HamOOoJblIEeH YCTOMYMBOCTHIO K HEPTSIHBIM 3arpsi3HEHUSM o0Jlajjajid CeMeHa JIIOLEPHBI,
MTOCKOJIBKY OHHM COXPAHSUIM BCXOKECTh U SHEPTUIO MPOpACTaHHs B JAMANA30HE 3arpsi3HEHUs 2—
3% ¥ HEe3HAYMTEJTHbHO CHUXXAJIM 3T Moka3aTenu npu 4% nedresarpsasHenun. Ha BTopom mecrte
M0 YCTOWYHMBOCTH K HE(TSHBIM 3arpsi3HEHHUSM CTOSAT CEMEHa SYMEHsI U TpaBocMecH. PazBurtue
HaJ36MHOM M TMOJ3€MHOM YacTel YKa3aHHBIX PACTEHHUM TakKKe HM3MEHSUIOCh HE3HAYUTEIbHO
OTHOCHUTENIbHO KOHTPOJISI (BOJIOTPOBOJIHAS BOJIA), UTO MO3BOJIIET PEKOMEHIOBATh X B KaUeCTBE
pacteHuit st puToOUOpEMEHAITIH.

Kniouesvie cnosa: puropemennanus, HeThb, BCX0XKECTh, SHEPTHsl IPOPACTAHHUS.

C.5-9

INFLUENCE OF OIL POLLUTION OF SOILS ON GERMINATION AND
VEGETATIVE GROWTH OF VASCULAR PLANTS

H. BAUTISTA, T.B. BAGAEVA, Sh.Z. VALIDOV
Kazan Federal University

Restoring the vegetation cover of soil contaminated with oil requires the selection of plants
with certain properties. Five species of plants have been studied in the present study, including
rye (Secale cereale), barley (Hordeum vulgare), rape (Brassica napus), alfalfa (Medicago
sativa), grass mix (red fescue — 70%, perennial grass — 20%, bluegrass meadow — 10%). These
plants were tested on the basis of three levels of soil contamination with viscous oil: 2, 3 and 4%.
The results of the experiments showed that the alfalfa seeds possessed the greatest resistance to
oil contamination, as they retained the germination and germination energy in the contamination
range of 2-3% and slightly reduced these values at 4% oil pollution. On the second place in
terms of resistance to oil pollution are the seeds of barley and grass mixtures. The development
of aboveground and underground parts of these plants also changed insignificantly with respect
to control (tap water), which allows them to be recommended as plants for phyto bioremediation.

Keywords: phytoremediation, oil, germination, energy of germination.



OPUI'MHAJIBHBIE CTATBU
YIAK 57. 581.1+574.2+581.5

CE30HHASA TMHAMHUKA COAEPKAHUSA IMI'MEHTOB, IIOJINCAXAPUOB,
AHTHUOKCHUIAHTOB, MUIINI0OB BEYHHO3EJIEHOT'O KYCTAPHUYKA EPHEDRA
DISTACHYA L.

E.C. BOI'JTAHOBA1*, O.A. PO3EHIIBET1, I H. TABAJIEHKOBA2, 11.T". 3AXOXXUI12

1 Uncmumym sxonozuu Bonscckoeo bacceuna PAH, Torvsmmu,
2 Uncmumym 6uonocuu Komu YpoPAH, Coikmuiekap

HccnenoBan XuMuYeckHil cocTaB (coJep’kaHHW€ TMHMIMEHTOB, VIJIEBOJIOB, JIUIHJIOB,
(heHOTBPHBIX COCTMHEHMI) B HAJ3€MHOM YacTU BEYHO3ENIEHOTO KycTapHuuka Ephedra distachya
L. B TeyeHue oAHOro roja Bererauuu. PacTeHusi mpouspactaiu B YCIOBHSIX KCepOPUTHOU
kamenucroit crenu (I1-1) u me3opuTHOI TYroBoii cTenu ¢ BBIX0I0M cKanbHOM mopoas! (I1-2). B
pactenusx [1-2 xonnentpamus ¢eHonoB u ¢uaBoHou10B Obia B 1,7 u B 2,0 pas3a BbIlIEe 1O
cpaBHeHMIO ¢ pacTeHusMU [1-1, u Haubosee BHICOKME 3HAYEHMS 3TUX KOMIIOHEHTOB IOTYYEHBI
ampenie u nekabpe. Coaepxanvne HamOoJiee U3MEHYMBOTO KOMITOHEHTa remuresono3sl ['1] b
coctaisiio 8,1-18,0%. Jlns nunuaHoro komiekca pacteHuit I1-1 xapaktepHo yBeianueHue Kak
CYMMapHbIX, TaK U OTHEJbHBIX TPYMI JHUIHIOB, B TO BpeMs Kak g pacteHuit I1-2 Takas
TEHJEHILIUS 0OHapYy)KeHa TOJIbKO B OTHOLIEHUH HeHTpanbHbIX aunuaoB HJI. B cocrae xupHBIX
kuciotr (JKK) oTmedeHa TeHIEHIMSA K YBETWUYCHHUIO COJEpXKaHUs ToJWHEHAchImeHHbIX KK
(ITHXK) B 607€e X0JI0JHBIN OCEHHE-3UMHUN TIEPHO/I.

Knrouesvie cnosa: nununpl, >KUpHbIE KUCIOTHI, MUTMEHTHI, MOJHcaxapubl, (GEHOIbHBIC
coequnenus, Ephedra distachya L.

C.10-16

SEASONAL DYNAMICS OF THE CONTENT OF PIGMENTS, POLYSACCHARIDES,
ANTIOXIDANTS, LIPIDES OF THE EVERGREEN EPHEDRA DISTACHYA L.

E.S. BOGDANOVA1, O.A. ROZENTSVET]1, G.N. TABALENKOVAZ2, |I.G. ZAKHOZHIY?2

1 Institute of Ecology of the Volga Basin, RAS, Togliatti;
2 Institute of Biology Komi, Ural Division, RAS, Syktyvkar

The chemical composition (the content of pigments, carbohydrates, lipids, phenolic
compounds) in the overground part of the evergreen shrub Ephedra distachya L. was studied
within one year of vegetation. Plants grew under conditions of xerophytic stony steppe (P-1) and
mesophytic meadow steppe with the exit of rock (P-2). In plants P-2, the concentration of
phenols and flavonoids was 1.7 and 2.0 times higher than in plants P-1, and the highest values of
these components were obtained in April and December. The content of the most variable
component of hemicellulose HC B was 8,1-18,0%. The lipid complex of plants P-1 is
characterized by an increase in both total and individual groups of lipids, while for P-2 plants
this trend is only observed in relation to neutral lipids (NL). The composition of fatty acids (FA)
indicated a tendency to increase the PUFA content in the colder autumn-winter period.

Keywords: lipids, fatty acids, pigments, polysaccharides, phenolic compounds, Ephedra

distachya L.



OPUI'MHAJIBHBIE CTATBU

VK 628.316.13

MOP®OJIOTMYECKHUIA AHAJIN3 AKTUBHOI'O UJIA B COBMECTHOM
BUOJIOTMYECKOM U PEATEHTHOM OUNCTKE CTOYHBIX BO/J]

1.B. KOBEJIEBA*, A.C. CUPOTKUH, T.B. BIOBUHA, E.B. IIETPOBA,
3.®0. BOBHECEHCKUH, N.C. MUDPTAXOB

DI'BOY BO «Kazanckuil HAYUOHAILHBIU UCCI€008AMENbCKUE MEXHON02UYeCKULl YHUBEPCUMeNn)

[IpoBeneHo mccaenoBaHne 3aBUCUMOCTH pa3MEPOB arperatoB akTHBHOTO MJIA OT Pa3MepoB
9YacTUI] KOMIIOHEHTOB HAHOCTPYKTYPHPOBAHHBIX pEareHTHBIX MpErnapaToB B Ipolecce
KOMIIJIEKCHOM OMOJIOTMYECKONW M peareHTHOM OYUCTKH CTOYHBIX BOJ. [lokazaHo, uTo B mpo0e c
pearentom Nanofloc A644 oGpasyrorcs Mopdosiorudecku 0oJiee KPYHHBIE arjioMepaThl IO
CpaBHEHHMIO ¢ Ipoboii ¢ pearentoM Biokat P500. OTmeueHo, uTo peareHTHbIN npenapatr Biokat
P500 B paboueii mozupoBke 50 Mxin/mmM3 obecrieunBaeT MaKCUMalIbHO TOMOTEHHYIO JHCIIEPCHIO
pa3MepoB XJIOMBEB aKTHBHOTO MJIa TI0 CPABHEHUIO C APYTUMHE JTO3HPOBKAMH

Kniouesvie cnosa: akTHBHBIN W1, OMOJIOTHYECKAst OYUCTKA CTOYHBIX BOJ, HAHOYACTHIIBI,
pa3Mep XJIOIMbEB, CEIMMEHTAIIHS.

C.17-23

MORPHOLOGICAL ANALYSIS OF ACTIVE SLUDGE IN THE SIMULTANEOUS
BIOLOGICAL AND REAGENT WASTE WATER TREATMENT

Y.V. KOBELEVA, A.S. SIROTKIN, T.V. VDOVINA, E.V. PETROVA,
E.F. VOZNESENSKY, I.S. MIFTAKHOV
Kazan National Research Technological University

The dependence of the active sludge aggregates sizes formed on the particle sizes of the
components of nanostructured reagents in the process of simultaneous biological and reagent
wastewater treatment was analyzed. It was shown that morphologically larger agglomerates are
formed in the sample with reagent Nanofloc A644 in comparison with the sample with Biokat
P500 reagent. The reagent Biokat P500 in a work dose of 50 ul/dm3 provides the most
homogeneous dispersion of the sizes activated sludge flakes in comparison with other doses.

Keywords: activated sludge, biological wastewater treatment, nanoparticles, flake size,
sedimentation.



OPUI'MHAJIBHBIE CTATBU
VK 579.695:579.262:579.222.2

AHADPOBHOE PA3JIO)KEHUE IMAIIEBBIX A3OKPACUTEJIEM MUKPOBHBIMHA
COOBHIECTBAMM, BBIIEJJEHHBIMH U3 KNIIEYHUKA MJIEKOIIUTAIOIINUX

10.B. TAKTAPOBA, 1.b. KOTOBA*, AU. HETPYCOB
MI'Y um. M.B. Jlomonocosa, Mocksa

[IpoBenen ckpuHHHT 8 BUIOB aHa’pPOOHBIX COOOIIECTB, BBIJCICHHBIX U3 JKEIYIOYHO-
kumeunoro tpakta (JKKT) pazaudHbIX MIEKOTTUTAIONINX, HA CIOCOOHOCTH pa3pyliaTh MUIEBHIE
A30KpacUTENM TMyTeM WX METAaHOTEHHON KOHBepcuHu B Ouora3s. [lokazaHo, 4To moj AeWCTBUEM
CUMOMOTHYECKUX MHUKPOOPTraHU3MOB a30KpacUTEIM MOTYT TpETepIreBaTh XUMHUYECKUE
MpeBpanieHuss ¢ 0O0pa3oBaHUEM HMHTEPMEIUATOB Pa3IMYHON TOKCUYHOCTH. [Ipm KOHTakTe ¢
JTAHHBIMU BEIIECTBAMU MPOUCXOJUT CHUKEHHE OOIIEro KOJIMYEeCTBA MHUKPOOHBIX KJIETOK H
W3MEHEHHE COOTHOIICHUS MOP(OTUIIOB B MHUKPOOHBIX cOo0OIIecTBax. Bri3BaHHAsI MUIIEBBIMU
A30KpAaCHUTENIIMH M WX TPOW3BOJHBIMU CYKIeccusi MUKpOOHBIX coobmectB JKKT wmoxer
HETaTHUBHO CKAa3aThCsl HA 3JJ0POBbE YEIIOBEKA U )KUBOTHBIX.

Knrwouesvie cnosa: Owoperpamanmsi, KCEHOOMOTHKH, a30KpAaCHUTEIH, MHUKPOOHBIE
cooO1iecTBa, METAHOT€HES.

C.24-30

ANAEROBIC DEGRADATION OF FOOD AZO DYES BY MICROBIAL
COMMUNITIES ISOLATED FROM GASTROINTESTINAL TRACT OF
MAMMALS

Yu.V. TAKTAROVA, I.B. KOTOVA, A.l. NETRUSOV
M.V. Lomonosov Moscow State University, Moscow

The screening of 8 anaerobic communities isolated from the gastrointestinal tract (GIT) of various
mammals for its ability to destroy food azo dyes by its methanogenic conversion into biogas was carried
out. It is shown that, under the action of symbiotic microorganisms, azo dyes can undergo chemical
transformations with formation of intermediates of different toxicity. After the contact of these substances
and microbes there was a decrease of the total number of microbial cells and the change of different
morphotypes’ ratio in microbial communities. The succession of microbial communities from the
gastrointestinal tract induced by food azo dyes and their derivatives may negatively affect the health of
humans and animals.

Keywords: biodegradation, xenobiotics, azo dyes, microbial communities, methanogenesis.



OPUI'MHAJIBHBIE CTATBU
VK 582.28:579.222.3.083.1

BJIMSTHUE APAXHWJIOHOBOM KACJOTHI HA POCT 1 CUHTE3
MUKOTOKCHHOB ®UTOINMATOI'EHHbIX I'PUBOB, IOPAXKAIOIUX JIIOOEPHY

K.H. HIEMIIEEBAI, O.H. IEMIIYPA2*, A.K. CAIAHOB2, H.E. BEKMAXAHOBA?2,
I'"A. MOMBEKOBA2, C.B. KAM30JIOBA3, I.I'' MOPI'YHOB3

1 Kazaxckuti HayuonanvbHslil yHugepcumem umeHu anv-Papaou, Animamol,
2 PI'TI Hucmumym muxpoouonoeuu u supyconroeuu KH MOH PK, Anmamol, Pecnybnuka
Kaszaxcman;
3 ®I'FYH «HUncmumym ouoxumuu u ¢pusuonocuu muxpoopeanusmos um. I.K. Ckpsaouna PAH»,
Ilywuno Mockoeckoti obnacmu, Poccus

W3ydyeHo BiMsHHUE apaxuJI0HOBOW KHCIOTHI, BBIICICHHOW M3 Muienus rpuda Mortierella
alpina, Ha pocT U cuHTE3 MUKOTOKCHHOB (putomarorennbix rpudos Purpureocillium lilacinum,
Fusarium tricinctum wu Fusarium O0XySporum, mopakKaroux JIOIEpHYy. YCTAaHOBIECHO, YTO
apaxuJIOHOBasl KHCJIOTa HMHIHOWpOBana KoJOHHeoOpasoBanue rpuboB F. tricinctum u F.
oxysporum uHa 69 u 90%, COOTBETCTBEHHO, M CTUMYJIHpoBajia Ha 62% — y rpuba P. lilacinum.
[IpoBeneHHbII OMOXMMHYECKUIH aHAIU3 3KCTPAKTOB KYJIbTYpPaJIbHOW KUAKOCTH M MMLEIHS
(UTOMATOreHHBIX TPUOOB MOKA3all, YTO B X KOMIIOHEHTHOM COCTaBE€ MPHUCYTCTBYIOT TOKCHHBI,
OTHOCSIIIHECS K aJKaJIONIaM MHIOJFHOW MPUPOJBI. B MpuCYTCTBHM apaxuI0HOBOW KHCIOTHI Y
(bUTOMATOTEHHBIX TPHOOB HE MPOUCXOIUT 00pa30BaHUS PsiJla MUKOTOKCHHOB, B TOM uucie, y F.
oxysporum u F. sporotrichiella ve cunresupyercs 3eapanenon, a y P. lilacinum — pokedoprun u
¢emryrannH. BpICKa3aHO TPEANOIOKEHHE, YTO AapaxuIOHOBas KHCIOTa MOXKET OBITh
UCIIONIb30BaHAa KaK OCHOBA JJISI CO3/aHMSA HKOJIOTHYECKH OE30IacHOrO CpENCTBA 3allUTHI
KOPMOBBIX KYJIBTYpP OT HOPaXEHUSI TOKCHHOOOPA3yIOIINMHU TPHOaMH.

Kniouesvie cnosa: rpuosr Mortierella alpina, apaxuaonoBas Kuciora, GUTONATOTEHHBIC
IpUOBI, MUKOTOKCHHBI.

C. 31-39

THE EFFECT OF ARACHIDONIC ACID FOR THE GROWTH AND SYNTHESIS OF
MYCOTOXINS OF PHYTOPATOGENIC FUNGI, ATTACKED THE ALFALFA

Zh.N. SHEMSHEYEVAL1, O.N. SHEMSHURA2, A.K. SADANOV2, N.E.
BEKMAKHANOVA2, G.A. MOMBEKOVAZ2, S.V. KAMZOLOVAS, I.G. MORGUNOV3

1 Al-Farabi Kazakh National University, Almaty, 2 Institute of Microbiology and Virology CS
MES RK, Almaty, Republic of Kazakhstan; 3 G.K. Skryabin Institute of Biochemistry and
Physiology of Microorganisms, RAS, Pushchino, Russia

The effect of arachidonic acid isolated from the fungal mycelium Mortierella alpina on the
growth and synthesis of mycotoxins of the phytopathogenic fungi Purpureocillium lilaci,
Fusarium tricinctum and Fusarium oxysporumm attacked the alfalfa cultivar was studied. It was
shown that arachidonic acid inhibited the colony formation of F. tricinctum and F. oxysporum
for 69 and 90%, respectively, and stimulated for 62% in P. lilacinum. The biochemical analysis
of the extracts of the culture liquid and the mycelium of phytopathogenic fungi showed that
toxins belonging to the alkaloids of the indole nature are present in their component composition.
It has been established that the phytopathogenic fungi, grown in the presence of arachidonic



acid, do not produced several mycotoxins, in particular, F. oxysporum and F. tricincium do not
synthesize zearalenone, while the fungus P. lilacinum — roquefortine and fellutanine. It is
suggested that arachidonic acid can be used as the basis of bioproduct for the protection of crops
from a number of fingi diseases.

Keywords: fungus Mortierella alpina, arachidonic acid, phytopathogenic fungi,

mycotoxins.



OPUI'MHAJIBHBIE CTATBU
YK 573.7

CO3JIAHUE KYJbTYP BOPOJATHIX KOPHEN WITHANIA SOMNIFERA U
OIEHKA MTAPAMETPOB UX POCTA IIPU BBIPAIIIUBAHUUN HA TBEPAbIX U
AKUIAKUX IMTATEJBHBIX CPEJAX

E.B. MUXAMJIOBA*, b.P. KYJIVEB, I'.P. ICBIBAEBA, A.B. YEMEPHC
OI'BYH «HUncmumym ouoxumuu u cenemuxu Ygpumckozo nayunozo yenmpa PAH», Ya

Withania somnifera — nenHoe nekapcTBeHHOE pacTeHue, npouspacratomiee B Muauu. Ero
OMOJIOTMYECKHU aKTHUBHBIE BEIIECTBA MOKHO IOJIydyaThb U3 KYJIbTYphl OOpPOJIAThIX KOpPHEH BHE
3aBUCUMOCTH OT Kiaumara. O(@eKTUBHOCTh TpaHchopMaluu CeMAIOIbHBIX JuCTheB W.
somnifera cocraBuina 70% mnpu wucnonb3oBanuu A. rhizogenes mramma A4 u 60% — mpu
ucnosb3oBanun mramma 15834. C ucnonb3oBanueM mramMma A4 ObUTO MOJYy4YeHO 23 JTUHUHU
00poaThIX KOpHEH, UIMHA KOTOPHIX HAa TBEPAOH Cpeie yBelInuuBajiach B cpeiHeM B 6,2 pasa 3a
TP HEIEIW, a BEC ChIPOM Macchl Ha XUIAKOM cpene — B 7,2 pa3a 3a nae Hemenu. C
ucrnosb3oBaHueM mramma 15834 6buto momydeHo 49 nuHMI GoponaThIX KOpHEH, X AJMHA
yBeJIMUMBajgack B cpegHeM B 5,97 pa3, a Bec — B 5,3 paza. OTAelnbHbIE JUHUM KOpPHEU
JEMOHCTpUpOBaNM  Oojiee  MHTEHCUBHBII  POCT W MPEACTaBISIOT  MHTEpeC Ui
OMOTEXHOJIOIMYECKOTO IPOM3BOICTBA.

Kniouesvie cnosa: Withania somnifera, Butanus, amsaranga, Agrobacterium rhizogenes,
00poaaTele KOPHHU, FEHETUYECKU TPAaHC(POPMHUPOBAHHBIE KOPHH, CKOPOCTh POCTA.

C. 40-45

CREATION OF WITHANIA SOMNIFERA HAIRY ROOT CULTURES AND
ESTIMATION OF THEIR GROWTH PARAMETERS ON SOLID AND LIQUID
MEDIUM

E.V. MIKHAYLOVA, B.R. KULUEV, G.R. YASYBAEVA, A.V. CHEMERIS
Institute of Biochemistry and Genetics, Ufa Sci. Center of RAS, Ufa, Russian Federation

Withania somnifera is a valuable medical plant, growing in India. Its bioactive agents can
be produced in hairy roots regardless of the climate. W. somnifera cotyledons transformation
efficiency was 70% with the use of A. rhizogenes strain A4 and 60% with strain 15834. With the
use of strain A4, 23 lines of shaggy roots were obtained, the length of which on a solid medium
increased by an average of 6.2 times in three weeks, and the weight of the wet mass on a liquid
medium was 7.2 times in two weeks. With the use of strain 15834, 49 lines of hairy roots were
obtained, their length increased by an average of 5.97 times, and weight — 5.3 times. Individual
root lines showed more intensive growth and are of interest for biotechnology production.

Keywords: Withania somnifera, winter cherry, ashwagandha, Agrobacterium rhizogenes,
hairy roots, genetically transformed roots, growth rate.



OPUI'MHAJIBHBIE CTATBU
YK 573.7

OCOBEHHOCTH POCTA KYJIBTYP 'TEHETUYECKHU TPAHC®OPMHUPOBAHHbIX
(BOPOJIATBHIX) KOPHEH TABAKA 1 BUTAHWU ITPH U3BMEHEHVHA OFbEMA
NUTATEJIbHOM CPEJBI

X.I'. MYCHH1*, A.b. IKYIIOBAI1, E.B. MUXAWJIOBA2, 5.P. KYJIVEBI,2

1 @I'6OY BIIO «bawxupckuii 20cyoapcmeeHtblil YHUBEPCUmem,
2 ®I'BYH «HUncmumym ouoxumuu u cenemuxu Ypumckozo nayunozo yenmpa Poccutickot
axkademuu Hayky, Yea

I'enernuecku  TpaHcopmupoBaHHble (OoponjaThie) KOPHM  pacTEHUH  SBISIOTCS
MEPCIEKTUBHONH CUCTEMON B OMOTEXHOJOTHUHU YIS MPOTYIUPOBAHKS NMEPBUYHBIX M BTOPHUYHBIX
MeTa0OJIMTOB KaK PAaCTHTEIHHOTO, TaK U HEPACTHTEIBHOTO MPOUCXOXACHUS. B mabopaTopHbIX
yCIOBUSX OOpOJaThle KOPHH BBIPANIUBAIOT B KOJIOAX C JKHAKOW MHUTATENILHOW Cpeloi Ha
opOuTaNbHBIX IeWkepax. JlJis MPOMBIIUIEHHOTO  BbIpalllMBaHUs OOpOJAaThIX  KOpHEH
pa3padaTbIBarOTCS pa3jinyHble OMOPEaKTOpPBI, OJHAKO MHOTHE W3 HHX CIIOKHO YCTPOCHBI H
JOBOJIBHO ~ TPYTHO BOCIPOW3BOAWMEL ~ [lo3TOMYy oOCTaeTcsi akTyadbHOW BO3MOXKHOCTH
WCTIONIH30BaHUSI KOJIO W OpOWUTANBHBIX IIEHKEPOB Uil BBIpANIMBaHHUS OOpPONATHIX KOpPHEW B
MPOMBIIICHHBIX MacmTadax. B CBS3W ¢ 3TUM WENbI0 HACTOSIIETO WCCIEIOBAHHUS CTajo
ompesienieHne OnomMacchl OOPOAATHIX KOPHEH MpU BHIPAIIMBAHUHM MX B KOJOAX M IMHTATEIHHBIX
cpenax pasHoro oorema. Ha kympTypax GopomaTeix KopHei Tabaka (Nicotiana tabacum L.) u
putanuu (Withania somnifera L.) Obuto mokasaHo, 4TO C yBeIWYeHHEM OObeMa KOJIOBI U
MUTATENIbHON Cpellbl CKOPOCTh POCTa KOPHEW Takke yBenuuuBaercs. [lomydeHHble aaHHBIE
yKa3bIBalOT Ha MEPCIEeKTHUBHOCTHh BBIPAIIMBAHUs KYyJIbTYyp OOpOAATHIX KOpHEH B OOJBIIMX
K0JI0ax HE TOJIbKO I HAyYHBIX LI€JIeH, HO U JUIsl IPOMBIIIIEHHOTO MPOU3BO/ICTBA.

Kniouesvie cnosa: Nicotiana tabacum, Withania somnifera, 0OopomaTeie KOpPHH,
reHeTHYeCKH TpaHchopMupoBaHnubie Kopuu, Agrobacterium rhizogenes, ckopocts pocra.

C. 46-50

GROWTH CHARACTERISTICS OF TABACCO AND WITHANIA SOMNIFERA
HAIRY ROOT CULTURES IN DIFFERENT VOLUME OF FLASKS AND NUTRIENT
MEDIA

Kh.G. MUSIN1, A.B. YAKUPOVAL, E.V. MIKHAYLOVA2, B.R. KULUEV1,2

1 Bashkir State University,
2 Institute of Biochemistry and Genetics of Ufa Scientific Center, Russian Academy of Sciences,
Ufa, Russian Federation

Hairy roots of plant are a promising system in biotechnology for the production of primary
and secondary metabolites. In the laboratory, hairy roots are grown in flasks with a liquid
nutrient medium on orbital shakers. For the industrial cultivation of hairy roots, various
bioreactors are being developed, but many of them are complex and difficult to reproduce.
Therefore, it remains relevant to use flasks and orbital shakers for growing hairy roots on an
industrial scale. In this regard, the purpose of this study was to determine the biomass of hairy
roots when growing them in flasks and nutrient media of different volumes. On hairy root



cultures of tobacco (Nicotiana tabacum L.) and ashwagandha (Withania somnifera L.) it was
shown that with the increase in the volume of the flask and nutrient medium, the growth rate of
the roots also increases. The received data indicate the prospects of growing hairy root cultures
in large flasks not only for scientific purposes, but also for industrial production.

Keywords: Nicotiana tabacum, Withania somnifera, hairy roots, genetically transformed
roots, Agrobacterium rhizogenes, growth rate.



CTPAHUIBI UCTOPUH

VK 57 (028); 57 (029)
K 100-TETHIO BBIXOJA B CBET OCHOBOITOJIATAIOLIEN PABOTBI
®. ’IPEJUISAA O BAKTEPMO®AT MU

B.C. BOPOBBEB*, O.B. BOPOBBLEBA
Obwecmeo buomexnonocos Poccuu um. FO.A. Osuunnuxosa, Mocksa

[To cnywaro 100-netuss otkpeiTus ®. n’DpemieM ¢eHOMEHa OakTepuodaruv MpPOBEICH
HUCTOPUYECKUI aHalIM3 €ro >KW3HU U TBopuecTBa. Oco0oe BHHMaHUE YIEIEHO Hpodieme
MIPUOPUTETA OTKPBITHS OakTeprodarui ¥ BO3HUKIIEH B CBA3M C 3TUM MHOTOJIETHEM JUCKycCHUU
Mexay @. n1’Opemiem u @. TyopToM U UX CTOPOHHUKAMH U MMPOTUBHUKAMH. PaccMOTpeH Takxke
BOIIPOC O HENOCpPeACTBEHHOM BiMsiHUM @. 1’Opemis Ha pa3BUTHE HCCIEI0BaHUMN
6axrepuodaruu B CCCP u Poccun.

Knrouesvie cnosa: OGakrepuodarusi, UCTOpUs OTKPBITUS, HUCTOpUsSl MUKpoOuosoruu, O.
1 OpeIb.

C.51-74

TH
TO THE 100 ANNIVERSARY OF THE PUBLICATION OF THE FUNDAMENTAL
WORK OF F. ’HERELLE ABOUT BACTERIOPHAGY

V.S. VOROBYEV, 0.V. VOROBYEVA
Yu.A. Ovchinnikov Society of Biotechnologists of Russia, Moscow

On the occasion of the 100th anniversary of the discovery by F. d’Herrelle of the
phenomenon of bacteriophagy, a historical analysis of his life and creativity was carried out.
Particular attention is paid to the problem of the priority of the discovery of bacteriophagy and
the longstanding discussion that arose in this connection between F. d’Herrelle and F. Twort and
their supporters and opponents. The question of the direct influence of F. d’Herelle on the
development of bacteriophagy studies in the USSR and Russia is also considered.

Keywords: bacteriophagy, history of discovery, history of microbiology, F. d’Herelle.



