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MIKPOKAOHAABHE POSMHOXEHHSA B KYABTYPI IN VITRO:
MOXAHBOCTI TA IIEPEBATH BHUKOPUCTAHHS

A. M. PubGaasuyeHnko!, A. M. KpuBopy4ko?

Memoo MiKpOKJIOHANBLHO20 PO3MHOIKEHHSL € 8ANNUBUM OIOMEXHOLOZIUHUM HANPSMOM, SKUT HAOAE
MOIKAUBICIG 301LUCHI08AMU MACOBE POZMHOIKEHHS POCIUH 8 YMmo8ax in vitro. Lleli memoo 8i0pisHsembes
810 38UUAliH020 HACIHHEB020 AO0 Be2emamueH020 POSMHOIKEHHSL POCIUH. BUpouly8aHHs. pociuH 8 KYJib-

mypi in vitro 3a6e3neuye po3MHOIKEHHSL POCAUH, ULO 00380J5l€ OMPUMYBAMU 2eHEMUUHO 00HOPIOHU
i 6e3gipycHull nocadkosuii mamepian. BiH € epeKmugHUM OA5L NPUCKOPEHO20 POZMHOIKEHHS 8 3HAUHUX

06csieax 0cobau8o YiHHUX 2eHOMuUnNi8, 8U0i8 Ma cOPMi8 POCAUH, W0 € SHUKAIOUUMU, A MAKOIK O/l PO3-

MHOXKEHHSL POCIUH, 8I0MBOPEHHS SKUX 8 NPUPOOHUX YMOBAX HACIHHEBUM | 8€2eMAMUBHUM ULLSIXOM

€ documb YCKNAOHEHO.

BuxopucmaHHsL Memooy MIKPOKAOHAIbHO20 POZMHOIKEHHS Y NEGHUX 8UOI8 3ACMOCO8YHMb 011 NPUCKOpe-
H020 PO3MHONEHHSL HA KOMEPUILHITL OCHO8L ca0U8H020 Mamepiany, 0300po8ieH020 810 NAMO2EHI8 (8ipyc-
Hux, baxmepianbHux, epUOHUX).

Y emammi npoaranizosaro 0cobueocmi MiKpOKAOHAILHO020 POSMHOIKEHHSL POCAUH 8 YMO8AX KYJAbmypu
in vitro, 8ntug MOOUpIKaAUI] KUBUNLHUX cepedosuly 011 OMPUMAHHSL POCTIUH-Pe2eHepaHmis, ki 6yoymo
npudamHumu 0151 BUKOPUCMAHHSL 8 YMO08ax in vivo. BudineHo sazansHi emanu, wo 8iodysaromscs nio
Yac MIKpOKIOHAILHO20 PO3MHOIKEHHS pOCIUH. BcmaHoeneHo, uio Ha npoyec MiKpOKIOHATbHO20 PO3MHO-
HMEHHSL POCAIUH 8NIUBAOMb 2EHEeMUUHI, (PI3I01021UHI, 20pMOHANLHI, (hi3uUHi paxmopu. BcmaHoeneHo,
WO MIKPOKNOHAIbHE POZMHOIEHHS POCIUH MAE Nepesazl MAakKi siK, 30epeskeHHst 2eHemuuHo20 Pi3Ho-
MAHIMMSL, 00ePIKAHHSL 2eHEMUUHO 0OHOPIOHO020 Mamepiany, He3aNeKHICMb I0 Ce30HY Mma No200HO-K-
MAMUUHUX YMO8 MA MONKAUBICMB NPOBOOUMU POSMHOIKEHHSL NPOMSI20M POKY, 3ANYUEHHSL MIHIMANLHOT
KilbKoCmi 8UXIOH020 Mamepiany, UPoOHULMEO CaAOUBHO20 Mamepiany Ok KYyabmyp, o MAr0mMs HU3bKIL
KoeiyieHMU PO3ZMHOIKEHHS, OMPUMAHHSL 6e38IPYCHO20 CAOUBHO20 Mamepiany.

Knrouoei cnoea: mMikpok/lOHAIbHE POZMHONEHHS,, EKCNIIAHM, NOXKUBHE cepedosuiye, (pimo2opMOHU,
cadusHuil mamepiant.
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MICROCLONAL REPRODUCTION IN IN VITRO CULTURE:
POSSIBILITIES AND ADVANTAGES OF USE

A. M. Rybalchenko, L. M. Kryvoruchko

The microclonal propagation method is an important biotechnological trend that makes it possible to
carry out mass reproduction of plants in vitro. This method differs from conventional seed or vegetative
propagation of plants. Growing plants in in vitroculture ensures plant propagation, which allows
for the production of genetically homogeneous and virus-free planting material. It is effective for
the accelerated reproduction of particularly valuable genotypes, species and varieties of endangered
plants, as well as for the reproduction of plants that are difficult to reproduce in natural conditions by
seed and vegetative means.

In certain species, the microclonal propagation method is used to accelerate the commercial propagation
of planting material that has been treated for pathogens (viral, bacterial, fungal).

The article analyzes the peculiarities of microclonal propagation of plants in in vitro culture, the influence
of modification of culture media to obtain regenerated plants suitable for use in vivo. The general
stages that occur during microclonal propagation of plants are highlighted. It has been established
that the process of microclonal propagation of plants is influenced by genetic, physiological, hormonal,
and physical factors.

It has been established that microclonal plant propagation has the following advantages: preservation
of genetic diversity, obtaining genetically homogeneous material, independence from season and weather
and climatic conditions and the ability to reproduce throughout the year, involvement of a minimum
amount of source material, production of planting material for crops with low reproduction rates,
and obtaining virus-free planting material.

Key words: microclonal propagation, explant, culture medium, phytohormones, planting material.

Beryn

AABTEPHATUBOIO 3BUYHUM TPAAULLIHAHUM
METOaM PO3MHOXKEHHS POCAMH € BHUKOPU-
CTaHHS HOBITHiIX 0i0TEXHOAOTIl, cepel SAKUX
IIPOBiHA POAb HAAEXKUTH MiKPOKAOHAABHOMY
PO3MHOKEHHIO. BioTexHoAOrYHI  HiAXOOU
BUKOPHUCTOBYIOThCS A 30€peKeHHs, CIIPH-
AHHS PO3MHOXKEHHIO Ta THPaXKyBaHHIO VHi-
KaAbHHUX 1 IIIHHHUX CiABCBKOTOCIOAAPCHKUX
KyAbTYp (OaifiHUK Ta iH., 2016).

30aTHICTh POCAMHHOI KAITMHH pPeaai3oBy-
BaTU IPUTAMaHHY {#f TOTUIIOTEHTHICTE AEKUTH
B OCHOBi METOAY MiKpPOKAOHAABLHOTO PO3MHO-
KeHHd, gKuf 0a3yeTbcd Ha BHUKOPUCTAHHI
TOAOBHHUX acCIeKTiB audpepeHItialii, po3BUTKY
KAITHH, KyABTHBYBaHHI TKaHUH, OPTraHiB pocC-
AVHHOTO MaTepiaay Ha LITyYHO CTBOPEHUX
KUBUABHUX CEPENOBHUIIAX B KOHTPOABOBAHUX
ACeIITUYHUX YMOBax.

MeToouKy pO3MHOXKEHHS POCAUH B KyABTY-
PaABHUX yMoOBax OyAo po3pobaeHO (ppaHIly3b-
kuM pocaigaukoMm 2K. Mopeaem. Bin mpoBo-
VB CBOI JOCAIIKEHHS Ha opifgesax Ta oTpuMaB
nepuIi pocAnHUu-pereHepanTu (Kynax, 2005).

MikpokAaOHaAbHE PO3MHOXKEHHS — IIe iHHO-
Ballifinuii OiOTEXHOAOTIYHUI MeTOH, gIKUH
HalOyBae Bce OiABIIOI MOIMYAIPHOCTI B CiAb-
CBKOMY TOCIIOHAPCTBI Ta mepenbdbadae pos-
MHOXKEHHS POCAMH 3a [I0IIOMOI'OI0 OKPEMHX
KAITHH, TKaHUH abo OpraHiB y CTEePHABHUX
yMoBax in vitro. lle#t meTon Bigpi3HAETbC Big

3BUYalHOrO HAaCiHHEBOrO ab0 BEreTaTUBHOTO
PO3MHOXKEHHSI pocAMH. BupolryBaHHa poc-
AWH in vitro — cy4acHUN MeTo[ PO3MHOXKEHHS
POCAHH, III0 OO3BOASE OTPHMYyBaTU M€HETHUYHO
OHOPIMHMY 1 6e3BipycHHUN MOCaAKOBUH MaTe-
piaa (MeapHHUyK Ta iH., 2003).

Bearki o0cary HEKOHTPOABOBAHOI TOPTiBAi
CaAWBHUM MaTepiaaOM CIIPHULIOTH PO3LIU-
PEHHIO BUOBOIO CKAQAy 30YQHHUKIB XBOPOO
i mkigaukiB. lle TakKoX CHIPUYUHIOE TIOUIU-
PEHHS BipyCHHUX 3aXBOPIOBaHb, 110 MOXKE CTa-
HOBUTHU 3arpo3y B MaiOyTHbOMy. OmHUM i3
BapiaHTIiB pilreHHsa IpobAeMU 0300POBAEHHS
CaJMBHOIO MaTepiaAy Bin [IaTOreHiB pPOCAUH
€ METOOU MiKPOKAOHAABHOI'O PO3MHOXKEHHS in
vitro (AaBpuHeHKO Ta iH., 2016).

Metoro pmocaimkeHHS OyAO0 BHU3HAYUTH
OCHOBHI €Talll IPOLIECYy MiKPOKAOHAABHOI'O
PO3MHOXKEHHS Ta (PaKTOPH, 1110 BIAUBAIOTH HA
Hioro mepeOir, a TakKoX y3araAbHUTH OCHOBHi
IIeEpeBaru MiKPOKAOHAABHOTO PO3MHOKEHHS
Ha OCHOBI aHAaAi3y AITEpaTypPHUX IZKEPEA.

MaTepiaa i meTOAH

Iag peaaizaltii MeTU QOCAIIKeHHS BUKOPU-
CTOByBaAacd BITYH3HSHA Ta iHO3eMHa AiTepa-
Typa MOpPOBiAHUX HAYKOBIB y raaysi b6iorex-
HOAOTii pOCAMH, 30KpeMa, MiKPOKAOHAABHOI'O
PO3MHOXKEHHSI POCAHH.

Pe3yAbTaTH Ta OOrOBOpPEHHA

MikpokaoHaAbHE PO3MHOXKEHHS  IIpO-
BOOUTBECS B CTEPUABHHX YMOBaXx, IO 3HU-
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KY€ PHU3HK IIOIINPEHHS XBOpoO Ta IIKiTHHU-
KiB 3 MaTEPHHCBKHUX POCAMH Ha IIOTOMCTBO.
3aBagKH OBOMY METOAY, POCAWHH-IIOTOMKH
MOXKYTb POCTH 3I0POBHUMHU Ta MIiIlHUMH, IIIO
cripusie 30iABIIIEHHIO TPOAYKTUBHOCTI Ta 3HH-
JKEHHIO BUTPAT Ha 3aXUCT POCAWH Bif IIKiTHU-
KiB i xBopob (Lohar, 2019).

MikpoKAOHaABPHE PO3MHOXKEHHS TIapaH-
Tye BHUCOKHU pPiBEHb T€HETWYHOI OXHOPIIHO-
CTi TIOTOMCTBA, III0 AO03BOAdE IIiATPUMYBATH
i momwuproBatu 0OaxkaHi XapaKTEPHUCTHKU
COpPTY, 30KpeMa, TaKi K CTiHKICTh 10 XBOPOO,
BHUCOKAa IIPOAYKTUBHICTH Ta 4dKicTb. MeTox
[03BOASIE OTPUMYBATU 3HAYHY KiABKICTBH POC-
AVH-TIOTOMKIB BiJl OTHOTO POCAMHHOI'O MaTepi-
aAy 3a KOPOTKHHU ITPOMIiXKOK dacy. Lleti meTox
PO3MHOXKEHHS He 3aA€XKUTH BiJl CE30HY, & TOMY
MOZKe€ 3IiHCHIOBATHCS IIPOTATOM YCHOI'O POKY,
III0 [103BOAsIE 3abe3redynTH crabiabHe IIocTa-
JaHHSI POCAMHHOTO MaTtepiasy (BoitToBcbKa Ta
in., 2023).

B YkpaiHi Ha TenepimrHii yac MeTon MiKpo-
KAOHAaABHOT'O PO3MHOXKEHHSI NOCHTH aKTHBHO
3aCTOCOBYIOTH Y TaAy3i KapTOIAIPCTBA, A€ BiH
06a3yeTbCcg Ha IHAYKOBAHOMY PEryASTOpPaMHU
poCTy (OUTOKiHIHAMH) PO3POCTAaHHI BeEpPXiB-
KOBHX, a TaKOX ITa3ylIIHUX MEPHCTeM, KOTpi
IAIOTh IIOYATOK BEAMKIH KIABKOCTI IIAroHiB.
3romgoM iX MIKPOKUBIIIOIOTH Ta CyOKyABTHUBY-
IOTh Ha CBiXKi IIOKWBHI CepefoBUIINA, AaHUH
IIpPOIleC [eKiAbKa pasiB MOBTOPIOIOTH. TakuMm
YUHOM, AHIIIE 3 OHiE] OPYHBKH MOXKAMBO OTPH-
MaTU COTHI TUCSY POCAHH 3a PiK (AaBpUHEHKO
Ta iH., 2017).

MikpoKAOHaABPHE  PO3MHOXKEHHS  Hazae
MOXKAUBICTE OTPHMYBAaTH 3HA4YHY KIiABKICTb

POCAVH 3 MiHIiMAaABPHHUMM BUTpAaTaMU HACIHHSI,
nobpuB, Bogu. CKOpOYEeHHST BUTPAT Ha 3aCO0HU
3aXHCTy POCAMH TaKOX € BaXXAUBHUM (PaKTO-
poM ekoHOMiI pecypciB (puc. 1).

Bukopucranuga METOLY KAOHAABHOTO
MiKPOPO3MHOXKEHHS in Vitro HaJa€e MOXKAU-
BiCTBH 30iABIIUTH KOE(IIliEHTH PO3MHOXKEHHS,
a TakoX MPUIIBUAIIUTH CEAEKI[IMHUN IpoLec
BHACAIZIOK PO3MHOXKEHHS I[IHHHUX T€HOTHIIIB.
KaoHanpHEe MIKPOPO3MHOXKEHHS € e(eKTUB-
HHUM CII0COO0M 03J0POBAEHHS CaUBHOIO MaTe-
piaay Bim BipycHOi iH(exkIii, IIKOZOYHUHHICTD
akoi moxe pocaratu 50%. Meron MiKpOKAO-
HaABHOTO PO3MHOXKEHHS 3YMOBAIOE aKTHBa-
Li}0 PO3BUTKY iCHYIOYHUX MEPUCTEM y POCAHHI
Ta YCYHEHH] SBUIIA alliKaAbHOTO JOMiHYBaHHS
(IBuenko Ta iH., 2018).

Meton MiKPOKAOHAABHOTO PO3MHOXKEHHS
JOCUTH IOLIMPEHUH OAd IIBUAKOTO PO3MHO-
JKE€HHd Ta BHUPOOHHILTBA STAHUX (CYHHII,
MaAWHH, OXKHWHH, AOXMHH) Ta IIAOIOBHX KYyABb-
Typ (aam4a, camBa, nepcuk) ([lograenpruii Ta
iH., 2018).

[Tpu KyABTHUBYBaHHS i30ABOBAQHHX POCAHH-
HHUX E€KCIAQHTIB IIOTPiOHO [JOTPHUMYBATUCS
TEeXHOAOTIYHUX IIPUUOMIB, SKi 3a IIOCAILOBHI-
CTIO BUKOHAHHS, ITOIAGIOTh HA YOTHPH €TallH:

I eran — Binbip ekcriaanTa, BBeAEHHS HOTO
B KyABTypy in vitro # iHimiamig po3BuTKy. Ha
IIOMY eTalli 3AiHACHIOI0Th BUOIp POCAMH KyAb-
THUBapiB, HAHOIABII BAAAI TUITH IEPBUHHUX €KC-
MIAQHTIB, BU3HAYAIOTh PEXUM iX cTepuaizartii.

II eram - BaacHe MIKpPOPO3MHOXKEHHS.
Lletr eranm mnepexbayae 1mmiabip OITHMAaAb-
HOT'O XKHMBHABHOI'O CEPEAOBHINA [OAS POCTY
Ta PO3BUTKY EKCIIAQHTIB B KYABTYpPi in vitro.

MisivaTsH#Ed pHzHE

Tenetaasa ogHOp1IOHICTE

30epexerHns
TeHETHIHOTO PIZHOMAHITTA

MOIMHEPEHHA XEOPOD MaTep1aLy
Ileperarn
MIKPOKTOHATLHOTO PO3MHOKeHHS
pocIHH
lenaxe Exomomiuna Hesanexmicts
POZMHOMEHHA e(heKTHEHICTE B1I IIOPH POKY

Puc. 1. HepCBaI‘I/I MiKpOKAOHaAI:HOI‘O PO3MHOZXKEHHA POCAUH
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AKTUBalig PO3BUTKY MEPUCTEM 3 BimibpaHux
€KCIIAQHTIB.

Il eran — YKOpiHEHHST POCAVH.

IV eran — Apanratia 6iomaTepiasy 10 yMOB
in vivo. IlepeHeceHHa POCAWH i3 CTEPUABHUX
YMOB in vitro B IPUPOLSHI YMOBH [JAS IIOLAAB-
IIIOTO BHUPOIIyBaHHS.

Budinstome psi0 paxmopis, uo 8nausaomos
HQ npoyec MIKPOKNOHANILHO20 PO3MHONEHHS
POCNUH.

IF'enemuuni gpaxkmopu. OgHUM 3 HaUOIABII
CyTTeBUX (PaKTOpiB € mobip MaTepHHCBHKOI
POCAMHM 3 BpaxyBaHHAM ii COPTOBUX Ta BULIO-
BUX 0COOAMBOCTEH, a TAaKOXK THUII €KCIIAAHTY.
Ha edekTuBHICTE BUKOPHCTAHHS MaTepiaay,
III0 PO3MHOXKUAH, BIIAUBA€ ITPABUABHICTH Bifl-
Oopy BUXiZHOTO MaTepiasy AAS HACTYITHOI i30-
AAITil eKCIIAQHTIB.

BaxkanBo, 1006 BimiOpaHi pocAMHM OAs
KyYABTHUBYBaHHd OyAH He BpakeHi XBopobaMu
(BipycHUMU, OaKTepiaABHUMHU, T'PUOHHMH),
a TaKOX 3HAXOAWAWCH B CTaHi aKTHUBHOTO
pocty (Dixcon, 1985). IlubyauHu, Oyan0H,
KOPEHEBUIIA, KOTPi 3HAXOAATHECH B CTaHIi CIIO-
KOIO, He IIPUAATHI OO KyABTHUBYBAHHS, IIOIIe-
PeOHBO IX MOILIABHO OOPOOHUTH BHCOKHUMH abo
HHU3BKUMH TEMIIepaTypaMHt IepPesl BBEAEHHIM
B KYABTYPY AL IIEPEXOy Biz pa3u CIIOKOIO 0
¢as3u inTeHcHuBHOrO pocty. Binbip ekcraaHTa
OOIIABHO 3IiMCHIOBATH, OPIEHTYIOYHCH HeE
AMIIIE Ha TIOKA3HUKHU AiarHOCTHKH HAagIBHOCTI
indekii, a BapTO BpaxoByBaTH TaKOXK I'€HO-
TUI BUXigHOTO MaTtepiaay (Hasegawa, 1980).

[TpuraaTHICTE 10 PO3MHOXKEHHS 00yMOBAEHA
reHeTHYHO. CYHHIII PO3MHOXKYIOTHCS MTOCHTH
BEAMKOIO KiABKICTIO CIIOCOOIB (YKOpiHEHUMH
po3eTKaMH, IO (POPMYIOTBCS Ha BYCHKAaX,
IIOiAOM KyIIIa, HACIHHAM, MEPHUCTEMOIO B KyAb-
Typi TKaHUH), a, HAIIPUKAA, 00AiTIHXa — KO-
HUM, B IIPHUPOAHHUX YMOBaX — YEPEHKYETHCS.
Bapro Big3HauuTH, IO ABOMAOABHI KYABTYPH
MarTh OiABIIy pereHepalliiHy IIPHUOATHICTB,
y mopiBHaHHI 3 ogHOmoAabHUMH (Cy0iH, 2015;
Mohamed, 2007).

3HauHa pereHeparlliiHa 30aTHICTb BAac-
THUBa A BUIAIB POCAWH 3 PoAuH Solanaceae,
Asteraceae, Umbeliferae, Cruciferae, a Hu3pka —
A BUIIB pocanH 3 poauH Poaceae, Fabaceae.

dizionoziuH cparxmopu. Ilpu mobopi exrc-
IIAQHTY BPaxXOBYIOTH HOTO IIOXO/KEHHS, BiK
Ta OymoBy. BaxkauBo 3a0e3rneynuTy HaHOIABITY
cTabiABHICTE MaTepiasy, 9Kuil Oyme KAOHyBa-
THCs, 1100 3a1I00irTH yTBOPEHHST aHOMAaABHUX
POCAVH [OIIABHO BHUKOPHCTOBYBATH MOAOZ],
HE CHUABHO AuepeHIliiioBaHi TKAHUHU B SIKO-
cti ekcraanTa. Taki eKCIIAaHTU Kpallle yKOpi-
HIoI0ThCa (CTanHUK Ta iH., 20195).

Haitbiapm Bmaao mad  KyABTHUBYBAHHS
BHUKOPHCTOBYBATH €KCIIAQHTH, IO MiCTITh
MEPHUCTEMH, 30KpeMa, IIa3ylIHi OpyHBKH,
MOAOJI AVICTKH, YE€pPEHKH, CYLBITTH, KBIiTKH.
JIOCKOHaAHUM BapiaHTOM AL OTPUMAHHS BEAH-
KOi KiABKOCTI ITaroHiB € alrikaAbHI Ta Ma3yLIHi
OpPYHBKH 3I0POBUX POCAHH, SIKi iIHTEHCHBHO
poctyT. BoHM MalmThb 3IATHICTH [IOCHTH
aKTHBHO IIPHCTOCOBYBATHUCH 10 YMOB i30ABO-
BaHOI KyABTYPH, BOAOMIIOTH BHCOKOIO iHTEH-
CHBHICTIO POCTY, TOTUIIOTEHTHiCTIO (PyaummH,
1998).

Po3mip ekcriaaHTy TaKoXK BIIAUBA€E Ha pere-
HepanifHy 34aTHICTh i CHABHO 3aAE€KHUTH Bif
pocanHU-OHOpPa. B cepenHpoMy #HoOro pos-
Mip Bapitoe B Mexkax Big 0,1 MM mo 2,0 cwm.
KpymHi 3a po3MipoM eKCIIAAHTH MAalOTh BUILUH
BiZICOTOK BWIKHBaHHS, iHTEHCHUBHO POCTYTb
B KYABTYpi in vitro, aase icHye HMOBIpPHICTb
BUHUKHEHHS BipyCiB B KAITMHAX KpPYIIHUX
€KCIIAQHTIB.

[aa  crepumaizamii pPOCAMHHOTO MAaTepi-
aAy BHUKOPUCTOBYIOTH Ha BHOIp: Tigpoxao-
pux Harpito (NaClO), rigpoxaopua Kaab-
mito (Ca(ClO),), XAopamiH, €THAOBHIi CITUPT
(C,H,OH), 6pom (Br), penoa (C.H,OH) (AicoBwuii,
2017).

TF'opmonansHi paxmopu. Ckaam IOKUBHOTO
cepeIoBHIIIA BAPTO IMiAOUPATH CIIEIiaAbHO AT
KOXKHOTO BHAY pocAnH. OIHHM 3 BH3HAYaAb-
HUX (PaKTopiB, 10 BIIAMBA€E Ha e€(PEKTUBHICTD
IIPOIIECY MiKPOKAOHAABHOTO PO3MHOXKEHHS
POCAMH € CKAaJ KUBHABHOTO CEPEIOBHINA,
30KpeMa, BMIiCT y HEOMYy T'OPMOHIB, BiTaMiHiB,
BYTA€BOMIB, MIKpPO- Ta MakKpoeAeMeHTiB. [aa
aKTUBAallii PO3BUTKY AallikaAbHOI MEPHUCTEMH
notTpibHO 3abe3neynTH CHpPUATAUBHN (Qi3Hu-
KO-XiMiYHUI 0OasaHC yMOB, HEOOXimHWUHM OAs
poboTH 3 KOHKpeTHHUM OioBuaoMm (MarkeBud
Ta iH., 2022).

JIOCHUTBH TIOIIMPEHWMH I[IPH MiKpPOPO3MHO-
XKEeHHI B yMoBax in vitro Mypacire i Ckyra,
Aincmetiepa i Ckyra, lllenka i XiabgeObpasnara,
Higa, Tambopra, Xeaaepa. Haiibiabm wacrto
BUKOPHUCTOBYIOTE Pi3HI Momudikallii HoXuB-
Horo cepenoBuiia Mypacire-Ckyra, 0o ckaamy
KOT'0 BXOJIHUTH HEOPTaHiYHHUH a30T, IO I03HU-
THBHO BIIAUBa€ Ha OpPraHOTEHE3 Ta COMaTH4-
HHUM eMOpioreHe3, xoda II€BHI BHUAH POCAWH
MalTh IHAWBiAyaAbHI MOTPeOM y eAeMeHTax
JKUBACHHS. 3a3BH4Yail, K IKEPEAO BYTAEBOMI-
HOTO JKHMBAEHHS BHKOPHUCTOBYIOTH Caxaposy,
pimine ppykTO3y Ta TAIOKO3y. THI KyABTYpH
BU3HA4YA€ CTYHIiHb KOHIIEHTpAIll BYTA€BOIIB
Yy XKUBHUABHOMY CEPEIOBHUII Ha eTarax MiKpo-
KAOHAABHOTO PO3MHOXKEHHH (Kymuip
i CapHaipka, 2005).
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[ToTpiOHO CTBOPUTH IIPAaBHUABHUH OasaHC
B IIOKUBHOMY CEPEINOBUILI PETYASITOPIB POCTY
3 ypaxyBaHHaM OioMartepiasy (AHApPiEBCBKUM
Ta iH., 2019). [lag BBEZIeHHI MEPUCTEM B KyAb-
TYpPY in vitro JKUBHUABHI CEpeI0BUIIA 3a0e3I1edy-
IOTh HiABUIIEHUMU Ha 15% KOHIIEHTPALiIMHU
PEeryAdaTOpiB POCTY, Y IIOPiBHAHHI, 3 6a30BUMH
CepPEeNOBHUIIAMH, KOTPi BHKOPHUCTOBYIOTH AL
PO3MHOXKeHHH. Takumi 3axii akKTUBYy€E HOYaT-
KOBi eTany pocTy POCAMHHOTO MaTepiaAy B i30-
ABOBaHI¥ KyAbTypi. KyApTypH 3maTHi m0 pos-
BUTKY $IK Ha arapu3oBaHUX, TaK i Ha PiAKUX
TTOKUBHUX cepenoBuiax ([lenunasa-Cakaab Ta
in., 2010).

MarcuMaAbHUHE BMICT y CKAQl >KUBUAB-
HHUX CEePeIOBHII ayKCHUHIB HEOOXiAHUH IIis 9ac
IHAYKII pHU30reHe3y y POCAHH-PEreHepPaHTIB.
[lepeBaxkaHHA y KHBHUABHHX CEpPEIOBHIIAX
ayKCHUHIB y CHiBBiHOLIEHHI [0 IIUTOKIiHiHIB
3abes3mnedye SBUIIE AlliKAABHOTO JOMiHyBaHHS.
Ha#i6iAbIl momMpeHuM ayKCHHOM B IIPUPOL
€ igmoainonrroBa Kucaota (IOK), a 3aBagru
HU3Li IIEePeTBOPEHb aMiHOKHUCAOTH TPHIITO-
dany BimbOyBaerbcs cuHTe3 eHmoreHHoi [IOK
(MaukeBud Ta iH., 2022).

DisuuHi cj)a;cmopu TeMHepaTypa Ta OCBIT-
AGHHS Y KyABTYpPaABHHX KiMHaTaxX BasKAWBI
izmuHi pakTOPH, III0 BAUBAIOTH HA KYABTHUBY-
BaHHd. TeMmIlepatypa KyAbTHUBYBaHHS, 3a3BH-
yalf, Bapitoe B Mexkax Bif 22 no 26°C BaeHb Ta
Bix 18 mo 22°C BHouYi. [JJocHUTh BHCOKA iHTEH-
CHUBHICTB CBiTAA 30aTHA CIPUYHUHUTH XAOPO3H,
a TaKOXK 3aTPUMKY PO3BHUTKY, ase IIpH Iiepe-
HOCi B I'PYHT ILIi POCAMHH POCTYTb €HepriliHile.
BaxkAuBHM € IIOEMHAHHS CIEKTPY CBiTAa Ta
FOPMOHAABHUX (PAKTOPIB JKUBUABHOTO CEPEI0-
BUIIA OAS ITiABUIIEHHS KOe(illiEHTy PO3MHO-
KeHHs. BigHocHa Boaoricts nositTpa 70-80%.

I[Ipy pPO3MHOXKEHHI POCAMHHOTO MaTepi-
aAy BUIIASIOTH [Ba THUIIM KAOHYBaHHS: BEPTH-
KaAbHE Ta TOPHU30HTAaAbHE. BepTHKaabHUE THUII
KAOHYBaHHS IPUTaMaHHUH IAT TAKUX KYABTYD,
dK KapTollad, crapxka. [lad CTHUMyAIOBaHHS
PO3BHUTKY AaIliKaAbHOI MEPHUCTEMH [0 KHUBHUAB-
HOTO CepeOBHINA JONAI0TH BUCOKI KOHIIEHTPA-
il aykcuHIB. 3 oHiET POCAVHU JJAaHUM METOIO0M
KAOHYBaHHS MOXKHAa oTpuMaTtH 10 7—10 KAOHIB.
[OpM30HTAaABHUH THII KAOHYBaHHHA € OiAbI
XapaKTepHUM Oad OypsKy I[yKpPOBOIO, CYHHIL,
muKopito. [lag 3abe3medeHHT X PO3BUTKY
Ta PO3MHOKEHHS HEOOXiqHO [I0maBaTH [0
KUBHUABHOT'O CEPE0BUINA BUCOKI KOHIIEHTPAIIil
LIUTOKIHIHIB (KiHETWH, 6-O0€H3MAAMIHOIIYPHH).
HuToKiHIHM 30aTHI OPUTHIYYBATH allikKasbHe
noMiHyBaHHA. [IpH TOPH30HTAABHOMY KAOHY-
BaHHI 3 OAHIEl POCAMHU MOKAWBO OTPUMATH
15-35 kaoHiB (Kymaip, 2001).

OTpuMaBIIN HEOOXiAHY KiABKICTH KAOHIB,
ix moTpibHO mepeHecTH Ha KUBHUABHE CEPEIIO-
BUIIE AT YKOPiHEHHS, a TaKOX OTPUMAaHHHA
IIOBHOIIIHHUX POCAMH. AYKCHHH € TOAOB-
HUMHU IHAYKTOpaMH KopeHeyTBopeHHs. [licaa
BHUCAIKH POCAWH Ha JXKUBHABHI CEpemoBHIIA
[ad pusoreHesy depe3 15-25 ni6 popmyeThes
pO3BHHEHA KOpeHeBa CHCTeMa i POCAMHHHM
MaTepiaa € IPUAATHHUM [AS IIPOIECy ajarl-
Talii i II0IaABLIOro IEPEHECeHHS B IIPUPOMHI
YMOBH BHPOIIyBaHHS.

BaxkanBHM eTarioM MiKPOKAOHAABHOTO PO3-
MHOKEHHSI € II€PEHECEHHSI POCAMH 3 YMOB in
vitro 1o BimkpuToro I'pyHTy. OCKIABKH, 3HAYHA
KIABKICTb POCAMH Ha IILOMY €Talli MOXKe 3aru-
HYTH 000B’I3K0BO Ma€ IIbOMY €TaIly IlepeayBaTH
aganrauisa. ETan agamrarii qo3Boasie 3po0ouTH
TEXHOAOTII0 MIKPOKAOHAABHOTO PO3MHOXKEHHS
€KOHOMIYHO BUTITHOIO T4 CKOPOTHUTU BUTPATHU
BHUPOOHUIITBA. AfarTallis MoxKe BigOyBaTHCH
B yMoBax 0i0TeXHOAOTiIYHOI aabopaTopil abo x
3a BUKOPHUCTAHHS (PITOTPOHIB (TEIIAUIID).

Otxe, IAg Pi3HUX I€HOTUIIIB POCAWH, BAPTO
BHKOPHCTOBYBAaTH METOAMKY, IO Ilependadac
miabip pOCAMHU-IOHOPA 32 BiKOM, (peHOAOTIYHY
hazy po3BUTKY, THII €KCIIAAHTATA, PALliOHAAD-
HUH miabip yMOB cTepuAizartii, CkaaloBUX KOM-
TIOHEHTIB JXKHBHABHOTO CEPENOBHINA Ha KOXK-
HOMY eTaIlli MiKpPOKAOHAABHOTO PO3MHOKEHHS.

Baromuii BHECOK MeETOX MiKPOKAOHAAB-
HOTO PO3MHOXKEHHS 3MiHCHIOE Yy BHPOOHHU-
IITBO CAQAMBHOTO MaTepiary ABOPIYHUX, Oara-
TOPIYHUX KYABTYP 3 HE3HAYHOI HACIHHEBOIO
MIPOAYKTHUBHICTIO, HANIPUKAAZ, MOPKBH Ta
arorepHd.  EekTMBHHN  MiKPOKAOHAABHOTO
PO3MHOKEHHS i 1ad TpI/IHAOIILIB III0 He 3[aTHi
PO3MHOKYBATHCS CaMOCTIHHO, HaIIPUKAAT,
LyKpoBuil Oypsak. Y raay3i KBiTHHKapCTBa,
HaIPUKAAL, MeTon e(EeKTUBHUM aAsd BUPOO-
HUIITBA CAOUBHOI'O MaTepiaay TPOSHI, TIOAB-
MaHiB, opxinei, 6eroHii, y3ambapcrkoi iaaku
(CarapoBa Ta iH., 2016).

B ymoBax ChOrOfeHHS [AS KyABTHBYBaHHS
POCAMHHHX €KCIIAQHTIB ICHYIOTH pPO3po0AeHi
TEXHOAOTIYHI HIpPUHOMH, M0 BHUKOHYIOTH Ha
KOXXKHOMY 3 €TaliB MiKpOKAOHAABHOTO PO3-
MHOXKEHHd. [IAd TaKUX KYABTYP SK KapTOIIAd,
OXKHMHA, MaAWHA, CAMBA, asWda Ta OaraTbox
iHIMX po3pobaeHi TIPOTOKOAM OiOTEXHOAOTIH
MiKpPOKAOHAABHOTO PO3MHOZKeHHs (MarkeBud Ta
in., 2019). IIpoToKoAM GIOTEXHOAOTIH MIKPOKAO-
HAABHOIO PO3MHOXKEHHSI POCAHH Ha IIPaKTHIL
JI03BOASIIOTH nmaneMLLﬂM BI/IpO6HI/IKaM CKOpO-
TUTH BUTPATH KOIITIB i yacy Ha IX [oCAiKeHHS.

BHCHOBKH

MeTron MiKPOKAOHAABHOTO PO3MHOKEHHS
POCAVH € OOCUTH e(PEeKTHBHUM 1 HaZa€ MOXK-
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AUBICTH B 3HAYHUX 00cCATaxX IiIBUIIUTH BUKO-
PUCTaHHS I[IHHMX T€HOTHIIIB POCAWH, a TaKOXK
cripusie 30epeKeHHI0 Ta PO3MHOXKEHHIO Pi3HO-
MaHITHUX BHIIB pocanH. OcobAnBa ILiHHICTH
METOLy MiKPOKAOHAABHOTO  PO3MHOXKEHHS
IIOATA€E B TOMY, III0 BiH /1a€ MOXKAUBICTD OTPH-
MaTu 0Oe3BipyCHUE caguBHUE MaTepiaa. 3a
pe3yAbTaTaMH OIIPALIOBAHHS AiTepaTypHHX
[KepeA BHUIIAEHO OCHOBHI eTaly MiKpPOKAO-
HaABHOTO PO3MHOXKEHHS, a TaKOX (PaKTOpPH,
III0 BIIAMBAIOTH Ha IIPOIIECH HOTro Iepediry.
BcranoBA€HI OCHOBHI IepeBar METOAY MiKpo-
KAOHAaABHOT'O PO3MHOXKEHHS POCAHMH:

— 3aAy4eHHS MiHIMAABHOI KiABKOCTI BHXif-
HOTO Marepiaay;

— onepXKaHHA TIE€HETUYHO OIHOPiAHOTO
Marepiaay;

— 30epeKeHHs FTeHETUYHOTO Pi3HOMAHITTS;

— BHPOOHHIITBO CagWBHOIO  Marepiaay
OAS KyABTYpP, III0 MalOTh HHU3bKI KOe(iieHTH
PO3MHOZKEHHS;

— oTpuMaHHA 0€3BipyCHOrO CaaMBHOTO
MaTepiaay;

— HE3aAEKHICTH BiJl CE30HY Ta IIOI'0HO-KAi-
MaTHYHHUX YMOB Ta MOZKAHUBICTH IIPOBOAUTHU
PO3MHOZKEHHS IIPOTATOM POKY.
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