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Ve Oarato pOKIB METOJIM TEHHOI 1HXEeHepli BHKOPUCTOBYIOTHCS IPH
BUPOOHUIITBI JIIKAPCHKUX 3aC001B 200 MPOMUCIIOBOT CUPOBUHHU, 3HAUHOIO MipOIO BOHU
OTpUMAaJI TPOMAJIChKE BU3HAHHA. 3MiHA T€HOMA CUIbCHKOTOCTIOIAPCHKUX KYIBTYP 3
BUKOPUCTAHHSIM «3€JICHOI» TEeHHOI 1HXKEeHepii Bce OLIbINe JOMOBHIOE TPATULINHY
cenekiito. OHUM 3 HEHTPAJbHUX 3aBJaHb CUIbCHKOIO TOCHOAAPCTBA € MiBUILICHHS
BpPOXKAHOCTI B yChOMY CBITi. [Ipu 1IbOMy TalTy3b CTUKAETHCS 3 HOBUMHU BUKIIMKAMH,
TaKUMHU SIK 3MiHa KJIIMAaTy, 3pOCTaHHS YUCEJIBHOCT1 HACEJICHHS 1 3MEHIIICHHS MTOCIBHUX
IJIOLL JIJIsl BUPOILYBAaHHS NPOAYKTIB XapuyBaHHs [1,2]. [lo 2025 poky muonia yrijip B
CBIT1 CKOPOTHUTBHCS 3 Y2 Ta 10 Y4 ra Ha moauHy. ['eHHa 1HXeHepisa — 1€ JIUIIe Malia
YacTUHA BEIMKOI cepu O10TEXHOJIOTII, 16 MIKPOOPraHi3MU BUKOPUCTOBYIOTHCS JJIS
MOJIIMIIEHHS BUPOOHUITBA peYOBUH. [IOHATTSIM «reHHA 1HXEHEpis» MO3HAYaroThCs
METO/IM, TPHU SKUX CIAJKOBUI MaTepiand BBOJMUTHCS 3a JIOMOMOTOIO CIEHIaIbHUX
MPUIOMIB B OPTaHi3M 1, TAKUM YHHOM, 3aHOBO KOMOIHYEThCSI.

B o6nacTi «3eneHoi» TeHHOI 1HXKEHepli cTpaTeris CpsiMoBaHa Ha JOCIHKEHHS
MOXKJTMBOCTEH IMI€T TEXHOJIOT1i, BA3BHAYCHHS MOKJIMBHUX PU3UKIB Ta X MIHIMI3aIlil0 Ha
npakTtuui. PilieHHsa npo BUIycK abo MpO BHPOIIYBAHHS T€HETUYHO MOJU(DIKOBAHUX
POCIIMH MOBHHHI NPUIMATUCS HA OCHOBI HAYKOBO OOIPYHTOBAHOI OIIIHKH PHU3HUKY.
Tingbku TEeHHA 1HXEHEpisl J03BOJIsiE O€3MOoCepeIHhO  YHPABIATH MOAU(DIKAIIEID
CHAJKOBOTO Marepiany 1 OOMIHOM F€HETUYHOIO 1H(GOpPMAIIIEID HE TIIbKUA BCEPEAMHI
OJIHOTO BU]Y, aJie 1 M1’ a0COJIIOTHO PI3HUMU OpraHi3Mamu.

['onoBHa mpobnema NpH OLIHII MOKJIMBOCTEH 1 PU3UKIB MOJATA€, 3 OJHOTO
00Ky, B ySIBHIM MPOCTOTI METOMIB 1, 3 1HIIOrO OOKY, B CKJIQJHOCTI €KOHOMIYHUX 1
exosoriyHux mpoosem. OIliHKa MOMKIIMBOCTEH 1 PU3UKIB 3aJICKUTH BiJ] KOXHOTO
OJIMHUYHOTO BUITAJIKY: 3MiHA 3a0apBJICHHS KBITKU JEKOPATUBHOI POCITUHU OILIHIOETHCS
1HaKIIIe, HI>XK BUPOOHUIITBO POCIHH JIJIS XapuyBaHHS, 110 MICTATh MEIUYHI PEYOBUHH.
3a J0MOMOTOI0 TEHETHYHOI 1HXEeHepii MOXKHA 30UTHITUTH BMICT KOPUCHUX PEYOBHH 1
BITaMiHIB MOPIBHAHO 3 «YUCTUMHU» COPTAMU 1 3HAYHO PO3UIUPHUTH apeasid TOCIBY
CUTBCHKOTOCTIONIAPCHKUX MPOAYKTIB, MPHUCTOCYBABIIN iX O €KCTPEMaIbHUX YMOB,
TaKuX sIK 3acyxa i xonona [3-5].

[InsxoM reHeTHYHUX MOAMQIKAII MOXHA 3HAYHO 3MEHIIUTH IHTEHCUBHICTh
00pOoOKM MOJIB MECTULUJIAMU Ta TepOIlnuIaMu, OCKUIBKM T€HETUYHO MOJM(]PiKOBaHI
POCIIMHU B)X€ caMi MaroTh IMYHITET J0 MEBHMX IIKITHUKIB ab0 BipyciB. ['eHeTUUHO
3MIHEHUM MPOAYKTaM MO’KHA HaJaTHU JIKyBaJdbHUX BiacTuBocTed. KapauHanbHO
MOYKHA 3MIHUTU KaTacTpodiuHy CHTYALli0 3 JlicaMu — JIETeHsIMH HAIIoi TJIaHeTHu. Ix
Tenep MOHa Oy/e BHpOIIYyBaTH HabaraTo IIBUIIIE 1 3 MEHIIMMHU 3aTpaTamH.
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JlepeBuHa craHe Habarato JOCTYIHIIIOW: CTBOPIOBATHUMYTHCS — IJIaHTAIil
MIBUAKOPOCTYYHX 1 CTIMKUX 10 BIUIMBY TepOIIMAiB MOHOKYIBTYp, SIKI HE MaTUMYTh
MPUPOJTHUX KOHKYPEHTIB.

[Tporpec B CiIbCHKOTOCIOIAPCHKOMY BUPOOHUIITBI 1 BUPOOHUIITBO MPOIYKTIB
Xap4yBaHHS B IIIJIOMY 3QJICKUTh BiJl IPYHTOBUX, BOJHHUX 1 CHEPTETUYHUX PECYPCIB, SAKi
B NPUHIMII MOXYTh OyTH 30UIBIIICHI, ajleé 3a3BUYail PO3TIIAIAIOTECA K OOMEKEHI.
JlocsiTHeHHsT B IUX 00JIacTSIX 3ajiekaTh TaKOXK BiJl TOHOBIIOBAHUX O10JIOTTYHHUX
pecypciB, TakuX, SIK KyJbTYpHI POCIHMHH, JIOMAIllHI TBapUHU 1 MIKPOOPTaHI3MHU.
[TinBumenHus 610J0T1YHOT MPOJYKTUBHOCTI OpraHi3MiB € TIPEAMETOM AaKTHBHHUX
JTOCHIDKeHb TPUPOJHMX Hayk. IluTomMa Bara O10TEXHOJOTIYHMX METOJIB Yy IHX
TOCIIKEHHAX TMOCTIMHO 3pocTae. Meroau OIOTEXHOJOTIi 3aCTOCOBYIOTHCS IpHU
BUKOPUCTAaHHI MIKPOOPTaHI3MIB JI1 OTPUMAHHS KOPUCHUX PEYOBHH, MPUTOTYBAaHHI
IIPOJIOBOJIBYMX MIPOIYKTIB, IX KOHCEPBYBAHHI 1 MOJIMIICHHS MOKUBHUX BIACTUBOCTEH.
VY wmiif obnacTi 3ycuiis BYEHMX CHPSMOBAaHI Ha 30UIBIIEHHS BUXOJY MNPOAYKIII,
MIJBUIIEHHSA 11 MOXXHBHOCTI, 301JIbIIEHHS CTIMKOCTI POCIMH A0 HECHPUSTIMBHX
MOTOAHUX YMOB, IMATOr€HIB Ta IIKIAHHUKIB TOPSA 3 MIATPUMAHHSAM JOCTaTHHOTO
PI3HOMAHITTS Cepell KYJIbTYpPHHUX BHJIB 1 30€pEXKEHHSIM F€HETUYHUX PECYpPCIB, fK1
3aKyajieHl B OJM3bKUX J0 HUX AUKUX BUjax. KoHlemnuii Ta MeToiu reHeTUKU POCIUH
MIBUIKO PO3BUBAIOTHCS 3aBJISKH HOBITHIM BIIAKPUTTSIM MOJEKYJISIpHOI O10y0rii 1
0COOJIMBUM BJIACTUBUM POCIIMHAM BJIACTUBOCTSIM. TOMY BOHA BHOCUTh BarOMHI BKJIaJ
B IIPOBEJICHI JTOCII1IPKEHHS.

30ubIIeHHsT 00CSTY CUTBCHKOTOCIIOIAPCHKOI MPOAYKINT Mae 31MCHIOBATUCS
€KOHOMIYHO TPUHUHATHUMHU CHOocOo0aMH, a TaKOX 3 YypaxXyBaHHSM BIUIMBY Ha
HABKOJIMIIHE cepenoBuile. PO3BUHEHI KpaiHU MOXYTh J03BOJUTU COO1 B BEJIMKHUX
MacmTabdax 3acTOCOBYBaTHM XIMIYHI J00pHBa, ajie OararbOM I1HIIMM KpaiHaMm Le
HEJIOCTYITHO, 1 BOHM 3MYLIEHI IIYKATH 1HII HUISIXH. OCHOBHUM HEOOX1AHUM ISl pOCTY
POCJIMH €JIEMEHTOM € a30T. BiH He HaNEXUTh J10 YKCia PIIKICHUX, ajie 00 MepeBecTH
a30T B JIOCTYNHY pociauHaM Qopmy, Horo Tpeba ¢ikcyBatu. B xoai eBosrorii
BUpPOOUBCS ePeKkTUBHUN Tporiec 010J0r14HOi (ikcalii a3oTy npu cumb6Oio3i. 3apas
1HTEHCHUBHO BUBYAETHCS MPOIIEC HECUMOIOTHYHOI (hiKcallii a30Ty, aje Ha MPaKTHUIll BiH
3aCTOCOBYETHCS MIOKU B 0OMex)eHOMY MaciTadi. Bennky yBary npuBepTaroTsh 10 cede
Olosoriuyai cmocoOM HacH4YeHHS pociuH (ochopoM, a TakoXK KOHTPOIIO 3a
IIKITHUKaMH Ta XBOpoOamMu pociauH. Po3po0msitoThesi CnocoOM BUPOIIYBAaHHS IIIHHUX
KYJbTYp B KOHTPOJIbOBAHUX YMOBaX.

MalyTbh, HalOIBIINY BHECOK, KU MOKE€ BHECTH OIOTEXHOJIOTIS B CLITBCHKE
roCroAapcTBO, - 1€ MOJIMIIEHHS! COPTIB POCIWH 1 BUBEJIEHHS HOBHX IMOPIA TBApPHH.
[cToTHUI niporpec TyT Oy/e NOCSITHYTUM 3aBISKH BUKOPUCTAHHIO METO/[1B T€HETUYHOT
1HXKEHEPIl Ta TEXHOJIOT1H 31UTTS NPOTOIIACTIB.

Onne 3 HAWBaXKIIMBIMIMX 3aBJIaHb ClILCHKOTOCIOAAPCHKOI O10TEXHOMIOTIT —
BUBEJICHHSI TPAHCTCHHUX TBAPWH 3 TMOJIMIIEHOIO MPOTYKTUBHICTIO 1 OUIBIIT BUCOKOIO
AKICTIO TPOAYKIIii, PE3UCTEHTHICTIO JO XBOpPOO, a TAaKOXX CTBOPEHHS TaK 3BaHHUX
TBapUH-010pEaKTOPiB — MPOMYICHTIB IIIHHUX 010JIOT1YHO aKTUBHUX pedoBHH [4,5].

TpaHcreHHi TBapuHU SIK MPOIYLIEHTH IIHHUX O10JIOTIYHO aKTMBHHUX OUIKIB 1
TOPMOHIB MalOTh PsiJi MepeBar mnepe;i MikpoopraHi3MaMH 1 KJIITUHHUMH CUCTEMaMH.
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Bonu nerko po3MHOXKYIOThCS, yTPUMaHHS X € MOPIBHIHO JIEHIEBUM, 10 POOUTH TAKUX
TBApPUH XOPOIIMMH TPOAYIIEHTAMHU PI3HOMAHITHUX OIIKIB 3 HHU3BbKOI BapTICTIO.
BaxxnuBo, 1110 HOBI O171KH, OJep)KyBaH1 B JIIHISIX KJIITHH TPAHCTCHHUX TBAPUH, MOXKYTh
Oyt MmoaudikoBaHi. ['OpMOH pOCTy, OTpUMaHUM 3a JIOMTOMOTOI0 METO/IIB T€HETUYHOT
1H)KEHepii, IpH BeIMKOMacIITaOHOMY 3aCTOCYBaHH1 BUKJIMKae 301JIBIIICHHS HAJI0IB Ha
23-31% npu 1031 13 mr B nensb [6,7]. Po3pobneHo ¢popmu mpemnapaTy NpoIOHrOBaHOT
711, 10 T03BOJISIOTh BUKOPUCTOBYBATH HOTO OMH pa3 B B THIKHI 1 HABITh HA MICSIIb.
[Tpu moneHH1# 1H'€K1IIi TOPMOHY POCTY MOJIOJHSIKY BEJIHKOI poratoi Xya00H, CBUHEH
Ta OBELb BAAJIOCS 30UIbIINUTH 1000B1 pupocty Ha 20-30% npu 3HAUHOMY CKOPOUYEHHI
BUTpPaTH KOPMIB Ha OJMHUINIO TPUPOCTY. Y MOJIOAHSKY CBUHEH 3 MPUCKOPEHHSIM
3pOCTaHHs 301JIbIIYBABCS BMICT OLIKa 1 3MEHIIYBABCS BMICT UPY B TKaHHHAX, IO
1JIBUIIYBAJIO SKICTh M'SICOIPOTYKTIB.

['pynoro ydyeHux oTpUMaHi TPaHCTE€HHI BIBIll 3 TEHOM XIMO3UHY, B 1 11 MoJioKa
akux mictutbesa 200-300 Mr XIMO3MHY — OCHOBHOI'O KOMITOHEHTA JJI1 BUPOOHUIITBA
cupy. Bapricte #oro Oyae B KuIbKa pas3iB HIXKYE MPOAYKTY, OJEPKYBAHOTO
TPAIUIIHHAM CHOCOOOM 3 CHYYry MOJIOYHUX TeisT i srHAT [8]. 3 3 m monoka
TPAHCTE€HHOI BIBI[I MOYKHA OTPUMATH JOCTATHIO KUIBKICTh XIMO3UHY JUIsl BAPOOHUIITBA
I T cupy 3 KOPOB'S/UOrO MOJIOKA.

B ocTaHH1 poky yCHIIIHO pO3MOYaTO MPOEKT 3 BUPOOHMIITBA JIBOX JIIKAPCHKUX
npenapariB JIAKTOQPEpUHY 1 MPOYPOKIHA3M HA OCHOBI BHKOPHUCTAHHS MOJIOKA
TpaHCTeHHUX Ki3. JIakToeprH - BUPOOIAETHCA MOJOYHUMH 3aJI03aMH 1 CIIY)KUTh B
KIHOYOMY MOJIOIl B SIKOCTI OCHOBHOTO aHTHOAKTEPIaJbHOTO 1 MPOTU3AMAIBLHOTO
KOMIIOHEHTY. BapTicTh 11pOro npenapary Ha puHKy nepeBuirye 3 Tuc. gonapis 3a 1 .
3actocyBaHHs JaKkTodEpUHY B SKOCTI Xap4uoBoi 106aBku A03Bosisg€ B 10 pa3iB 3HU3UTH
3aXBOPIOBAHICTh  TacTpoeHTepuTamMu y rpynHux gited. [Ipoypokinaza -
TPOMOOMITUYHUNA (PEPMEHT, 3aCTOCYBAHHS SIKOTO BlApa3y Micis 1HPapKTy B S pasiB
3HI)KY€E CMEpPTHICTh. He3Baxkaroun Ha MOTY>KHUW JIKyBaJdbHUN e(eKT, el mpenapar
MaJIOJIOCTYIIHUI JJI1 HACEJeHHs, OCKUIbKM BapTICThb OJHOTO KYypCy JIIKyBaHHS
nepeBuinye 1 tuc. gonapis. B minomy piuna norpeda B JiakTodepHrHi 1 TPOYypOKiHAa31
HaBITh B PO3BUHEHMX KpaiHax MEPEeBUIILYyE 9 MIPJ. J0JapiB. TOMy BUKOPUCTaHHS
OTPUMAaHUX TPAHCTEHHUX TBAPWH 3HU3UTH BapTicTh LUX npemnapaTiB B 10-20 pasis, mio
J03BOJIUTH TIEPEBECTH JIaH1 KU 3 PO3PSALY HAAJIOPOTHX B YHCIIO 3arajbHOJOCTYITHHX.
OgauM 3 TOJIOBHUX 3aBJaHbh OIOTEXHOJIOTIT € MakCUMajdbHE BUKOPHUCTAHHS
BEJIMUE3HUX OOCSTIB OpPraHIYHMUX BIAXOJIB, IO YTBOPIOIOTHCS B BEJIMKIN KIJTBKOCTI B
CBITOBOMY BHUpPOOHMITBI. bioTexHojoriyHa yTwmizalis IUX BIIXO[IB, MO-TEpILE,
3a0e3neunTh BUIAJICHHS JDKEPEIT 3a0pyIHEHHS (HAPUKIIaJ, CTIYHUX BOJ), a O-APYTe,
3YMOBUTbH TEPETBOPEHHS IIMX BIJIXOJIIB B KOPHUCHI IUIbOBI MpoAykTH. Tak, Garato
MOOIYHUX  MarepiaigiB  XapyoBOI POMHUCIOBOCTI BHUSBISIIOTECA E€KOHOMIYHO
MaJI03HaYHUMHU 1 YaCTO BUKUJIAIOTHCS B MaricTpalibHiI BOAHI CUCTEMHU, 00YMOBIIIOIOUN
CIWIIbHE 3a0pyIHEHHS 30BHIIIHBOTO CEpeaoBHINA. Y 3B'A3Ky 3 IHUM, JOCHUTH
MEepPCIeKTUBHOI MOXKe OyTH po3poOka TeXHOJorii iX yruiizaiii B SKOCTI
O10TEXHOJIOT1YHOI CHPOBHUHM, 3 OTPUMAHHSAM TOABIWHOI Buroau. Illupoko
PO3MOBCIOJKEHUMU BHJIaMU BIJIXOJIB, SIKI 3HAWIIIM BXE 3apa3 3acTOCYBaHHS B
O10TEXHOJIOTTYHHUX TPOIIecax B AKOCTI CUPOBUHU i hepMeHTallli, € Messca (4opHa
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MaToka) 1 MOJIOYHa CUpOBaTKa. Mensica € MOOIYHUM POAYKTOM, IO OTPUMYETHCS TIPU
BUPOOHUITBI IYKPY, 1 MICTUTH 10 50% 1ykpiB. Mensica MMPOKO BUKOPUCTOBYETHCS
K MOKUBHUM cyOCTpaT A pepMEHTATUBHUX MPOIIECIB Y BUPOOHUIITBI aHTUO10THKIB,
OpraHiYHUX KUCJIOT 1 KOMEPUIMHUX JPLKDKIB I XJ100MeKapeHb; KpiM I[bOT0, BOHA
BUKOPUCTOBYETHCSI B UYHUCTOMY BUIUISIII B AKOCTI J00AaBKM B KOPMH TBapHHaM.
CupoBaTka, 1110 OTPUMYETHCS P BUPOOHUIITBI CUPY, TAKOXK MOKEe OYTH BUKOPUCTaHA
B SIKOCT1 MOKUBHOTO cyOcTpary aiis pepmeHTallii. binbin ckiaaHi MpoayKTH BiIXOIIB,
TaKi, sIK COJIoMa 1 )KOM (TOOIYHMM MPOAYKT I[yKPOBOT'O BUPOOHHUIITBA), TAKOK HAsIBHI B
BEJIMKUX KUIBKOCTSX 1 B 0ararbox MICIISIX, Y MIpy HOJIMIIIIEHHS MTPOIIECIB PO3IIEIIIICHHS
JITHOUEJIONO03HUX 3'€JTHaHb BCE O1IbIIIE 3HAXOAAThH 3aCTOCYBAHHS B 010 TEXHOJIOTTYHUX
BUPOOHMIITBAX.
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