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«CYYACHA BIOTEXHOJIOI'ISI»

Cucrema, BUTOTOBJIEHA 13 KIITUH MEYIHKU JIOAWHU, MIAXOJUTH JUISI TECTYBaHHS HOBHX
JIKapChKUX PEUOBUH. Y MOPIBHAJIBHOMY JOCIIIKEHHI TPOTUPAKOBHM 3aci0 TECTyBalIM HapajiesbHO
y KJIIHIYHOMY JOCTI/DKCHHI Ha JIIOISMX, IIypax Ta CHCTEMI KIITHH TICUIHKH JIIOJUHHU. Pesynsratu
eKCIIEpUMEHTIB Ha JIFOAX Ta HA KIITHHAX MEYIHKU 301MIIHCS.

Jlns BUBYEHHs 1ii piI3HUX PEYOBHUH Ha OpPraHi3M MOXYTh 3aCTOCOBYIOTHCS KYIBTYPH, SKi
BiJIPI3HSIOTHCS TTOXO/DKCHHSIM B 3aJIGKHOCTI BiJl CTyIEHs cremiamizaiii TKaHUHH (KYJIbTypH, IO
BUJIUISIIOTBCSA 3 JOPOCIMX TBapuH ab0 eMOpioHiB), BiJ (¢i3iojoTiyHOTO CTaHy (HOpMalbHI a0o
MyXJMHHI TKQaHWHHW), OPTraHOTHIIOBI KYJIBTYpU (KYJIbTYypH, SIKi TMOBTOPIOIOTH CKJIQJHE KIITHHHE
CepellOBHIIE TKAHUHHU 3 SKOi OXOMSTH).

JlocnmipkeHHST Ha KyJIbTypax KJITHH PI3HOTO TMOXO/PKEHHS B 3aJICKHOCTI Bi THITy BHXITHOT
TKaHUHH, SK-TO KyJIBTypH KIITHH (hiOpoOnacTiB (K KOMIIOHEHT CTPOMH Oy/Ib-SIKOTO OpraHa), HePBOBUX
KITITHH, TENATOIMTIB, KIIITHH HUPKH, CTUICHOIMTIB Ta KJIITHH KiCTKOBOTO MO3KY, MAIOTh CBO1 OCOOJIMBOCT!I.

Mark¥ Ta Sl€9HUKH KyJIbTUBYIOTHCSI OPraHOTUIIOBHM KYJIBTHBYBaHHSIM, TOMY IO BUIIJICHHS 3
HUX OKPEMUX KIIITUH YCKJIQJTHECHO.

®i0pobiiacTi — 100pe pOCTYTh B KYJIBTYpl, TAKOXK € JIaH1, 110 L1 KJIITUHU FapHO BUAUISIOTHCS
3 eMOpIiOHIB MHUIII Ta Iypa GEepPMEHTATHBHIM METOJIOM Ta METOJIOM €KCIIAHTIB.

HepBoBi KJTiTHHM Ta TENATOIMTH JIETKO BUAUISIOTH (DEPMEHTAaTUBHUM IIUISIXOM Y BETMKIN KUTBKOCTI.
KicTrkoBHiIT MO30K Ta CIUICHOIMTH — BUIUISIOTh MEXaHIYHUM IUISIXOM Y CYCIICH31MHIN KyIIBTYpi.

Merton mapHOTO KyJIbTUBYBAaHHS KJITHH MPOBOISATH 4Y€pe3 HAMiBOIPOHUKHY MeMOpaHy Ta
HUISIXOM KyJbTHBYBaHHSI OJTHIET KYIBTYPH B CEPEIOBUII KyJIbTUBOBAHOMY KJIITHHAMU 1HIIIOT.

B 3amexxHOCTI BiJ IJIe EKCIIEpUMEHTY KIITHHH JOCHIDKYIOTh TIPH  3BHYAHHOMY
KyJbTHBYBaHHI Ta B MOJEJSAX TMATOJOTIYHUX CTaHIB (Ticis BIUIMBY (i3MUHUX ab0 XIMIYHUX
¢daxTopiB). Jlns OLIHKM CTaHy KIITUHHUX KYyJbTYp 3aCTOCOBYIOTh I1MYHOJIOT1YHI, T€HETHUYHI,
dmroopecuienTHI MeToau. B niTepaTypHuX JKepenax ONHCAHO BUSBICHHS BIUIMBY €K30T€HHUX
areHTIB Ha KIJIITUHY [UISIXOM JIOCJTIJDKCHHSI aJIT€3MBHUX BIACTUBOCTEH, KOH(DIFOEHTHOCTI MOHOIIAPY,
Mopoorii, mposidepaTiBHOT aKTHBHOCTI (MTOJBOEHHS TOIMYJIALIi), METaOOIIYHOT aKTHBHOCTI
(MTT-tecr, TecT BiTHOBJICHHS pe3a3ypHHY), MIirparii (CKpeT4-TeCT), MHOIMUTO3Y Ta )KUTTE3NATHOCTI
(TeCT MOTNIMHAHHSA HEHTPaJIBbHOTO YEPBOHOTO), HITICHOCTI MeMOpaHu (3a0apBICHHSIM TPHUIIAHOBUM
CHHIM, €TH/Iiii OPOMiIOM) Ta TEHOTOKCHYHICTI (METO MiKPOHYKJIEOCIB) TOTIIO.

BucHoBku. KyneTypu KIIITHH TBapuH, Ha SKUX MPOBOIATH IOCIIKEHHS, € HE MPOCTO
3aMiHOI0 EKCIIEpUMEHTIB Ha TBapuWHax, a ¥ HOBATOPCHKUMH CHCTEMaMH, 3JaTHUMHU 3pPOOHTH
PEBOJTIOLIIO Y METUITMHI Ta HAYKOBUX JTOCIIPKeHHAX. |, Ha BIIMiHY BiJ TpaAULIHHUX €KCIICPUMEHTIB,
NPUHOCSTH 3HAYHHUH Mporpec.

BU3HAUEHHS MIKPOBIOJIOTTYHOI UACTOTH
JIKYBAJIBHO-KOCMETHUYHOTI'O 3ACOBY 3 EKCTPAKTOM YEPEJIN
[Madpanosuy O.1O.
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Beryn. Omist (EKCTpaKT) 4epeiu 3aCTOCOBYETHCS Y CKIIaIl JIIKYBaJIbHO-KOCMETHYHHX 3aC001B
y YMCTOMY BUDINISIAI Ta Yy CKJIaAl CyMilled 3 IHIDUMH ONisIMH; SK 0a3oBa OJis JJIi CTBOPEHHS
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KOMITO3HIIIA 3 HaTypajdbHUMH €QIipHUMH ONisIMHU; I 30aradeHHs KpPEMiB, MacoK, IIaMIYHIB,
Oanp3aMiB; ISl alUTIKALii, IPUTOTYBaHHS MaCaXKHUX 1 KOCMETUYHUX CYyMIILIEH.

Omist yepeau MiaXOOWTh JJIs BCIX THIIB IIKipH, 0COOIMBO e(EKTHBHA JUIS KUPHOI Ta
npoOiIeMHOI IIKIpU o0nMy4sl, Tak sK 3a0e3mnedye MOM’SKIIEHHs HIKIpHU, Hajae il MpYXKHICTH 1
CBIXKICTb, 3MEHIITY€ TIOAPA3HEHHS MIKIPH, 3aCIIOKOOE ii, CTUMYJIIOE€ OOMiH pedoBHH. [TigxomuTs mis
HIOJIEHHOTO JIOTJIAY 32 ITUTSYO0 MIKiporo. CHCTeMaTH4He 3aCTOCYBAaHHS OJii CIIpHs€ MOMIMIICHHIO
3aXUCHHUX BIACTUBOCTEH IIKIpH JITEH.

Meta pgociaigkeHHs. Meroro poOOTH € BHU3HAYEHHS MIKpOOIOJOTIYHOT YHCTOTH
PO3pO0IIEHOTO 3aXUCHOTO KPEMY 3 OJIIEI0 (EKCTPAKTOM) YEPEIH.

Marepianiu Ta Metoau. Bu3HaueHHs 4YHWCIa MIKPOOPTaHiI3MIB TNpU BUNPOOYBaHHI
MIKpOO10JIOTIYHOT YUCTOTH KPEMY MPOBOAWIM 3TIAHO 3 MeTojaMu, HaBeaeHuMH y 1Y 2.6 crarTi
2.6.12, BunipoOyBaHHs Ha OKpeMi BUAM MiKpoopranizmiB —y DY 2.6 crarri 2.6.13.

IIpu npoBeneni BUNpoOyBaHb BUKOPUCTOBYBAIM cepenoBuiia, pekoMenaosani ADY: s
HiITOTOBKH TECT-ITaMiB OaKTEpiil Ta TeCT-MTaMiB TPHUOiB — COEBO-Ka3eTHOBUI OybiioH Ta Cabypo-
JNEKCTPO3HUH OyJbIiOH, BIANIOBIAHO; AJI1 BU3HAYEHHS 3aralbHOIO YKciia aepoOHUX MIKPOOPIaHi3MiB
(TAMC) Ta 3aranpHOTO 9HcCla JIpiKKOBUX Ta TuriceHeBux rpubiB (TYMC) — coeBo-ka3eiHOBuU
Oynbiion Ta Calypo-IAeKCTpPO3HUN OyJIbHOH, BIANMOBIIHO; JJIsi BUIPOOYyBaHHS Ha OKpeMi BUIU
MiKpoopraHi3miB Staphylococcus aureus 1a Pseudomonas aeruginosa — MaHITHO-COJILOBUM arap Ta
HETPUMITHUH arap, BiIMIOBITIHO.

3rigHo Bumor JIDY mnpoBoauin TEpeBIpKY CTEPUIBHOCTI JKUBUIBHUX CEpElIOBHIIL,
PO3UMHHUKA, POCTOBHX BJIACTHBOCTEH KUBUJIIHLHUX CEPEIOBUIIL Ta MEPEBIPKY MPUAATHOCTI METOANKU
BU3HAYECHHS 3araIbHOTO YK CIIa KUTTE€31aTHUX KITITHH.

BumnpoOyBaHHsi MIKpOO10JIOTIYHOI 4YHMCTOTHU JIOCJIPKYBAHOTO IIpernapary I[pPOBOIMIN
METOZIOM MOBEpPXHEBOro BHUCiBaHHA y uamku lletpi 3 coeBo-kazeioBum arapom (mnst TAMC) Ta
Cabypo-aexctpozaum arapom (st TYMC). [171s1 KO’KHOTO pO3BEICHHS 3pa3Kka roTyBaju 10 2 YallkKu
[leTpi 3 KOKHUM >KUBUJIBHUM cepefoBuIieM. Yamku 3 coeBO-Ka3eioBUM arapomM iHKyOyBalu MpHU
temnepatypi 30-35 °C 3-5 ni6, wamku 3 CaOypo-/IeKCTPO3HUM arapoM iHKyOyBalli P TEMIIepaTypi
20-25 °C 5-7 ni6. [Ing KO>KHOTO >KUBMIIBHOTO CEPEIOBHUINA OOUYUCITIOBAIN CepelHE apu(MeTHuHe
3HAYEHHs YKclia KOJIOHIM Ta BU3HAYAIM YK CII0 KoJoHieyTBOprorounx oauHuip (KYO) B 1 mi 3paska.

PesyabTaTu gociimkenHs. HasBHICTH MIKpOOpraHi3MiB y HECTEPHIIBHHX 3ac00aX MOXKe
NPU3BECTH JI0 3MEHIIEHHs a00 0 iHaKTHBaMii iX Ail, 10 MOXKEe HETATUBHO BIUIMHYTH HA 3JI0POB'S
nanieHTa. ToMy mepmmM etanoM OioJOoTiYHMX BUIPOOYBaHb KpeMy i3 ONi€l0 depeau Oysio Horo
aHaJI3 Ha BIAMOBIAHICTH BUMOTaM MiKp0O10JI0TiuHOT YiCcTOTH HaBeneHuM y JIDY 2.6 crarri 5.1.4.
3riTHO BUMOT IIi€1 CTATTI KpUTEPii MPUHHATHOCTI MIKPOOI0JIOTIYHOT YUCTOTH HECTEPUIIBHUX 3aC001B
JUTSL HAIIKIPHOT'O 3aCTOCYBAaHHS HACTYIIHI: 3arajbHe 4ucio aepoOoHux mikpoopraHizmiB (TAMC) He
MOBUHHE TICPEBUIIYBATH 102 KYO/r a6o KYO/mn, 3arajbHe 4HCIIO JIPIKIDKOBUX Ta TUTICEHEBUX
rpu6is (TYMC) - 10! KYO/r a6o KYO/Mi; oxpemi Bugu mikpoopranismis (Staphylococcus aureus
ta Pseudomonas aeruginosa) B 1 T abo 1 M — BiicyTHi.

Pesynbratt MiKpOOIOJIOTIYHOT YHMCTOTH 3pa3ka Kpemy MpoTiaroM 24 Mic 30epiraHHs 3a
temneparypu +(18-25) °C mokaszano, mo 3araigbHe 4yuciao aepoOHux MmikpoopranizmiB (TAMC)
3pa3ky remo Ha 18 mic 30epiranus ckinagae 100 KYO/mi, a guciio IpixpKOBUX 1 IITICEHEBUX TPHOIB
(TYMC) cxmamae 10 KYO/mi, mo He Bignosigae Bumoram JJOVY.

BucnoBku. [Ipu 30epiranHi 3pa3ku po3po0OJIEHOTO KpeMy 13 OTI€r0 Yepeiu 0e3 BUKOPUCTAHHS
KOHCEPBAHTIB HE BiAMOBiianu BuMoram MikpoOionoriunoi yucroru JDY kputepisiMm npuiHATHOCTI
JUTS HECTEPUIIBHUX 3ac001B /ISl HAIIKIPHOTO 3aCTOCYBaHHA. ToMy, 3 METOIO €()EKTUBHOTO 3aXUCTy
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3aco0y BiJg MIKpOOHOTO 3a0pymHEHHsS y Tpolieci 30epiraHHs Ta BUKOPHCTaHHS, HEOOXITHHM €
BBEJICHHSI KOHCEPBAHTIB, M1J01p AKKX Oy/ie HACTYIIHUM €TaroM Halloi poOoTH.
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Introduction. Nowadays, there is a global scenario of lack of resources to feed an ever-
growing worldwide human population. Agriculture is the main primary sector involved in food
production and should overcome the problem, producing sufficient nutriment for the global
population. However, the reality is not as expected. Intensive agriculture is based on the application
of increased levels of chemical fertilizers. Both pesticides and chemical fertilizers, when used
indiscriminately, can affect human and livestock health and accumulate in soils and water, polluting
ecosystems. Intensive agriculture has more associated problems, reduction of the diversification of
croplands, shortage of soil nutrients, loss of genetic diversity, contribution to global warming, etc.

Aim. According to the above mentioned problems related to the application of chemical
fertilizers and pesticides and, moreover, allowing the obtention of better quality products, the
application of microorganisms, especially bacteria, with plant growth promoting features, the so-
called plant probiotics, may be a possible solution to increase crop production. In this review, we
summarize some of the best-known mechanisms of plant probiotic bacteria to improve plant growth
and develop a more sustainable agriculture.

Research results. The term Plant Probiotic Bacteria was first mentioned to name a group of
microorganisms benefiting plants, which fulfils three essential criteria that combined result in better
plant protection. Plant Probiotic Bacteria can be classified according to their interactions with the
host plant, being divided into 2 groups: free-living rhizobacteria and endophytes. Rhizobacteria live
outside plant cells and enhance plant growth as a result of the metabolites that they release in the
rhizosphere. Endophytes live inside plant tissues and cells and directly exchange metabolites with
their host plant, positively affecting their growth. Most endophytic bacteria live in the intercellular
spaces of the host plant; however, there are some bacteria able to form truly mutualistic interactions
with their hosts and penetrate plant cell inside. Moreover, some of them are able to integrate their
physiology and even go through a process of bacterial differentiation within the plant cells, resulting
in the formation of specialized structures. The best known mutualistic symbiotic bacteria are the
rhizobia, which establish symbiotic associations with leguminous plants, fixing atmospheric nitrogen
for the plant in a specialized root structure, commonly called root nodules.

A plethora of studies showed the worldwide use of Plant Probiotic Bacteria as biofertilizers,
contributing to the increase of crop yields and to the improvement of soil fertility; thus, these bacteria
have the potential to contribute to more sustainable agriculture and forestry.

Although is quite abundant in the Earth, nitrogen is the most limiting nutrient for plants, whose
require it for the formation of aminoacids and subsequently, proteins. Some prokaryotes have the
exclusive of managing the process of combination or conversion of atmospheric nitrogen into organic
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