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PO3POBJIEHHA YMOB INIMBUHHOI'O BIOCUHTE3Y AHTUBIOTUKA JIAHAOMILINHY A

IIpoonematuka. Po3pobka criocoby Ta 6ioTeXHOJIOTil BUPOOHUIITBA MPOTUITYXJIMHHOTO aHTUOIOTUKA MiKpOOHOTO IMO-
XOIIDKeHHST — JIAHIOMIIITHY A.

Merta pochimkenns. BcTaHOBIeHHST pallioHaJIbHUX TapaMeTpiB INIMOMHHOIO GioCMHTE3y JIAHIOMILIMHY A NP KyJIb-
TUBYBaHHI y JJaOOpaTOpHUX YMOBaXx.

Meronuka peanizanii. KyibTuByBaHHS mipoayleHTa Streptomyces cyanogenus S136 TPOBOAWIA Ha KadvyaJaKOBHUX IPU-
CTpOsIX Y Ko0axX. AHTUOIOTHK €KCTparyBalM 3 KyJbTYPaJIbHOI PiIUMHM €TUJIALleTaTOM i BU3HAYaJIM HOro BMIiCT 3a OM-
TUYHOIO TYCTUHOIO €KCTPaKTYy.

Pesynbratn nocnimkenns. JlociimkeHO yMOBM Ta MapaMmeTpyd ITMOMHHOTO OiOCMHTE3y aHTMOIOTMKA JIAHAOMILIMHY A IlTa-
MoM S. cyanogenus S136. 3anpornoHOBaHO alETePHATVBHI XXUBWIBHI CepeloBUILA UTST 6iOCUHTE3y JTaHAOMILIMHY A Ha OcC-
HOBi €KCTPaKTy COEBOTO OOPOIIIHA Ta HA OCHOBI KyKYPYI3SIHOrO OOpOIIIHA, 10 Ja€ 3MOry oTpumaru 10 80 MKT/MJ1 aHTH-
OioTrka. BcTaHOB/IEHO BIUIMB iHTEHCHBHOCTI II€pPEMilllyBaHHS i TeMIIepaTypy Ha piBeHb HAKOIIMYEHHS MPOAYKTY Ta MOro
IrHaMiKy. Bu3HaueHO pallioHaabHi TEXHOJIOTIUHI MapaMeTpy INTMOMHHOIO KyJIbTMBYBAaHHS IPOMYLIEHTa, a caMe: TeMIlepa-
typa 25 = 1 °C, iHTeHCHBHICTb mepemilnyBanHs 230—250 06/xB, TpuBalicTh IMOMHHOI (epMmeHTalii 50—60 roz.
BucnoBkn. IliniOpaHi BapiaHTU >XMBWIBHMX CEpeIOBHIL (Ha OCHOBI KYKYpPYI3sSIHOrO OOpOIIIHA Ta €KCTPAKTy COEBOIO
OOpoIIIHA) i BCTAHOBJIEHI NapaMeTpu 0iOCHMHTE3y JaHIOMILMHY A € OCHOBOIO JUISl ONTHMIi3allii Ta po3pOOKU TEXHOJIO-

rii oTp¥MaHHs aHTUOIOTHKA B MPOMUCIOBUX YMOBAX.

Kmouosi ciioBa: S. cyanogenus S136; GiocuHTe3; aHTHOIOTUK; JTAHIOMILIMH A; TEXHOJIOTIYHI ITapaMEeTPH.

Betyn

CporomHi 0i0TexXHOJIOTiS € BAaroMUM (haKTOPOM
PO3BUTKY €KOHOMIKH 1 MAa€ CYTTEBUI BIUIMB Ha pi3Hi
rajy3i IPOMUCJIOBOCTI Ta BiMIOBIMHI CETMEHTH PUH-
Ky, OJJHOUYACHO MPOIOHYIOUM Oarato BapiaHTiB MO-
JanbllIMX LUISIXiB YAOCKOHAJEHHS TexHoJorii [1, 2].
JOLJTBHICTh TAKMX pO3POOOK MOB’sI3aHa TaKOX i3 BU-
HUKHEHHSIM MHOXWHHOI PE3MCTEHTHOCTI 3JI0sIKic-
HUX TTyXJIMH 10 BUKOPUCTOBYBaHUX XiMiOoTepaneBTUY-
HUX areHTiB i 3 BiICYTHICTIO €(PEeKTUBHMX JIiKiB IJIsI
MEeBHUX BUMIIB paky [3].

BinbiicTh OPOTUITYXJIMHHUX aHTUOIOTUKIB Ma-
I0Th HU3bKY BHUOIpKOBICTb LIMTOTOKCUYHOI [ii, 110
MNPU3BOAUTH 10 CEPHO3HUX MOOIYHUX e(eKTiB MpU
ix BukopucraHHi [4]. IlepeBara saHgOMILIMHY A, 11O
HaJIEXXUTh A0 I'PYNU aHTYUMKIIiHIB, TOJSITAE B TOMY,
110 11 crioiyka He iHTtepkamoe y JJHK, marouun npu
1LIbOMY BUCOKY MPOTUITYXJIMHHY akKTUBHIcTb [5]. Lle
BU3HAUYA€E TMEPCHEKTUBU Oro BUKOPUCTAHHS Y Me-
JULIMHI 1 aKTyaJIbHICTh pO3pOOKU GiOTEXHOJIOTI1 10-
0 BUPOOHUIITBA.

Bbm3zbko 70 % aHTMOIOTHKIB, 110 3aCTOCOBY-
IOTBCSI B MEIMIIMHI Ta BEeTEpUHApPil, MPOAYKYIOThCS
GakTepissMu pory Streptomyces |6, 7], 6iocMHTeTIIHA
3MIATHICTh SIKAX € MiHJIMBOIO Ta MOXE 3HAYHO ITiIBH-
LLyBaTUCSI IPU BUKOPUCTAaHHI ONTUMAIbHOTO CKIIaTy
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SKUBWJILHOTO CepeloBHUIIa Ta YMOB KYyJIbTUBYBaHHST —
IHTEHCUBHOCTI aepatii, Temneparypu, pH Tomo [8, 9].

Aepallisi — OIMH i3 CYTTEBUX (PAKTOPIB KyJbTH-
BYBaHHSI, 1110 BU3HAYA€ XapaKTep PO3BUTKY MiKpoO-
OpraHi3MiB i ix 0iIOCMHTeTUYHY aKTUBHICTh [9—11].
Tak, TpukpaTHe 30i/bllIeHHs piBHS aepailii (Big 0,25
no 0,75 n/xB) npu KyIbTUBYBaHHI Streptomyces sun-
darbansensis sp. TIpYBEJIO 10 ITABUIICHHS OT0 aHTH-
MiKpOGHOI aKTUBHOCTI Ha 74 %, 1110 CBiZYMTH IIPO
BMCOKY 3aJIEXKHICTb OI0CMHTE3Y Bif aepallii s 1bO-
ro nipoayueHTa [10]. OntTumanbHUi GioCUHTE3 paria-
MiLMHY 1uTamMmoM Streptomyces hygroscopicus MTCC
4003 y GiopeakTopi OTpMMAaHO IPU MepPeMilllyBaH-
Hi 300 06/xB i aepauii 1 V/V/xB [11].

He MeHIlI BaxavBuUiA BIUIMB Ha piBEHb CUHTE-
3y aHTUOIOTUKIB YMHUTH TeMIlepaTypa KyJIbTUBYBaH-
HS, 1, K MPaBWJIO, 3i 30UIBLLIEHHSM TeMIepaTypu 110
39 °C 36inmblyeThes i ix mpomykiist [12—14]. IIpote
JUTSI CUHTE3Y TPOTUTPUOKOBUX PEYOBUH KyJIbTypamMu
S. Wydicus i S. ederensis onTUMaabHOIO OyJja TeMIIe-
patypa 24 °C, y Toit uac sk st S. erumpens i S. anti-
mycoticus — 28 °C [13, 14].

3 ypaxyBaHHSIM 3arajbHUX 3aKOHOMipHOCTEM
Ta BiIMIHHOCTEH NMpU KyJbTUBYBaHHI CTpenTOMille-
TiB-TIPOAYLIEHTIB aHTUOIOTUKIB 3aIMILIAEThCS 3aa-
ya BU3HAUEHHS ONTUMAJIbHUX MapaMeTpiB TJIMOWH-
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HoI (hepMeHTallii (TeMIlepaTypu, iIHTEHCUBHOCTI aepa-
11ii, TPUBAJIOCTI TpoILIeCy) s MAaKCUMAJIbHOTO TIpO-
JQYKYBaHHS LIJTbOBOTO MPOIYKTY /IS KOKHOTO OKpe-
Moro TpoayiieHTa. Lle crocyerbes it mpomylieHTa npo-
TUMYXJIMHHOTO aHTUOIOTUKA JaHAOMILIMHY A S. cya-
nogenus S136 i3 Koiexiii KyabTyp MiKpoopraHi3-
MiB-TIPOAYLICHTIB aHTUOIOTUKIB JIBEBIBCBKOTO Ha-
IioHaJBHOTO yHiBepcuTeTy iMeHi IBama PpanHka
[5, 15].

OCHOBHOI0 TTPOOJIEMOIO TTPOMMCIOBOTO BUPOD-
HUILITBA MPOTUITYXJIMHHUX aHTUOIOTHUKIB, i JJaHIOMi-
LIMHY A 30Kpema, € HeBEeJMKUM BUXiJ LJIbOBOI CIO-
JIYKY, 110 3YMOBJIIOE BHMCOKY COOiBapTiCTb FOTOBOIO
npoaykty. OOHUM 3i LIJIAXiB 3HUXKEHHS BapTOCTi
aHTHUOIOTHKA € Mindip XWBWIBHUX CEPEeIOBUIL IJIsI
loro 6i0CHMHTE3y Ha OCHOBI AEIIEBIINX KOMIIOHEH-
TiB Ta ONTHMI3allisI TEXHOJIOTIYHUX ITapaMeTpiB 0io-
CHHTe3y NpoaykTy. Tomy mpoBeaeHa poboTta Oyia
CIpSIMOBaHA Ha JOCTIIKEHHSI YMOB [NIMOMHHOIO 0io-
CUHTE3Y JJAaHAOMILIMHY A i BCTAHOBJIEHHS pallioHAJIb-
HUX TEXHOJIOTIYHUX TapaMeTpiB NIMOMHHOI (hepMeH-
Talii TpoaylLeHTa.

ITocTanoBka 3amaui

MeTta poOOTH — BCTAHOBUTH PALliOHAILHI TTapa-
METPU TNIMOMHHOTO 0iOCMHTE3Y JIAHAOMILIMHY A Mpu
KyJIbTUBYBaHHI B JJaOOpaTOPHUX YMOBAX, 110 JAOTh
3MOTY 3[CLIEBUTH BapTiCTh MPOAYKTY IPU BUCOKO-
My PiBHi MOro CHUHTE3Y.

OCHOBHI 3aa4i TOCIiIKeHHS TaKi:

— BU3HAYUTH BIUIMB iHTEHCHMBHOCTI TIEpPEMIilLLLy-
BaHHS i aepallil Ha piBeHb CUHTE3y aHTMOIOTMKa Ha
JOCTIIXYBaHUX CEPEelOBUILAX;

— BU3HAYUTU JUHAMIKy OiOCHHTE3y JaHIOMi-
uMHY A mrtamoM S. cyanogenus S136 y BCTaHOBJIE-
HUX YMOBax Ta ONTUMAaJbHY TPUBAJIiCTh MPOIIECY;

— OTpUMATH BUXiJHi JaHi JJis1 pO3pOOKU IMpPO-
MUCJIOBOTO 0iOCMHTE3y Ta TEXHOJOTiYHOTO perja-
MEHTY BUPOOHUIITBA CyOCTaHIIil JaHAOMIIMHY A.

Marepiaau i meToau

YV poOoTi BUKOPUCTOBYBAIM KYAbTYpY S. cya-
nogenus S136, 110 IPoAYKY€E aHTUOIOTUK JaHIOMi-
uuH A, 3 Kosexiiii KyabTyp MiKpoopraHi3miB-Iipo-
JYLIEHTIB aHTUOIOTUKIB JIbBIBCHKOIO HalliOHAJIBHOTO
yHiBepcuTeTy iMeHi IBana ®panka [15].

Kynbrypy minTpumyBaiu Ha BiBCSIHOMY CEpeio-
Ul (BiBcsHe TookHO — 30 r/m, arap — 20r/m1) i
CTaHIAPTHOMY JIJISI CTPEIITOMILIETIB cepemoBuii Ia-

y3e. IlociBHMI1I MaTepial BUPOIIYBaJd Ha Cepelo-
Buili TSB (“Himedia”, Tuais).

st 6iocMHTE3y JaHAOMILIMHY A MPOAYLIEHTOM
S. cyanogenus S136 BUKOPHUCTOBYBAJIM CEPEIOBHIIE
SG (“Himedia”, IHgis) Ta ftioro moaudikarii, ae 3a-
MiHIOBaJIM coeBuii TpunToH (10 /1) Ha: KyKypya-
3siHe OopoiirHo (15 /1), menToH ¢epMeHTaTUBHUM
(10 r/m), coeBe 6opoiHOo (15 r/7), eKCTpaKT COEBO-
ro 6opomrHa (100 1/7), ekcrpakT apixxmkiB (10 1/7),
ropoxoBe 6opoirHo (15 r/i).

BiocuHTe3 mpoBoaWwIM Ha Kauyajakax Ipu mepe-
mitryBanHi 100—200 06/xB 3a TemnepaTtypu 28 + 1 °C
yrponoBx 48—72 roa. BusHaueHHsT 0iOCMHTETUYHOI
AaKTUBHOCTI KYJIBTYpH S. cyanogenus S136 Ha mociin-
>KYBAaHUX CEPENOBMILIAX MPOBOAWIN €KCTparyBaHHSIM
aHTUOIOTHKA Ta TMOAAIBIIMM BUMIpIOBaHHSIM OMNTUY-
HOI TYCTMHW OTpUMMAaHOro po3urHy. EKcTpaxiiito aH-
TUOIOTUKA MPOBOAWIM 3 KYJbTYPaJIbHOI PiIUHU PiB-
HUM 00’eMOM eTuialeTaTy (X/4) ynpomaoBxX 2—3 rof
3a temmneparypu 20—25 °C. OpraniuHy a3y Bigmi-
JISUTM TIEHTPpU(YTyBaHHSM, BUTIAapOBYBAJIU, a CyXHit
aHTUOIOTUK PO3YMHSUIA B €TAHOJI Ta BU3HAYAJIN OIl-
TUYHY TYCTHHY PO3UYMHY Ha CIIEKTpo¢OTOMETpi Ipu
JIOBXXUHi XBUJIi 448 HM y KioBeTi Ha 5 MM. KoHIlIeH-
Tpallilo aHTMOIOTUKA BU3HAYAIM 3a KajaiOpyBaJbHUM
rpadikoM 3aJIeXKHOCTi KOHLIEHTpALIil JJAHAOMILIMHY
A Bil ONITUYHOI TYCTUHU PO3YMHY, NEepepaxoByBaIn
KOHILIEHTpALlil0 MPOIYKTY Ha ONMHULIIO 00’€MY KYJb-
TYpPaJIbHOI PiIMHU Ta BUpaXKaju y Mikporpamax Ha
MUTLTITD.

PesyabTaTh i ix o0rosopeHns

Bubip anbTepHaTMBHUX KOMIIOHEHTIB Yy XKU-
BWIbHUX CepeloBuIliax (Ha OCHOBI pEKOMEHI0BaHO-
ro Ta BUKOPMCTOBYBAHOTO pPaHillie B JOCiIXKEHHSIX
cepenoBuiia SG) IPYHTYETLCS HA aHaJIi3i 3AaTHOCTI
JIO iX yTWIi3alil CTPENITOMIlIETaMM Ta ITOIIMPEHICTIO
y 0iOTEXHOJIOTIYHUX PO3pOOKaX.

OTpuMaHi JaHi 1IOA0 PiBHS OiOCHMHTE3y Ipo-
IYKTY Ha BUKOPHUCTAHUX XKUBWIBHUX CepeIOBHUIIAX
(puc. 1) moka3ayM 3HAYHi BiAMiHU B METAOOJIUHIN
aKTUBHOCTI 1Tamy S. cyanogenus S136 mipu pocTi Ha
Pi3HUX XUBWJIBHUX CyOCTpaTax.

Tak, HallHUXYU piBEeHb CUHTE3Y aHTUOIOTH-
ka — 20—40 % Bim MakcumainbHOro (70 MKT/MiI Ha
KOHTpOJIbHOMY cepenoBullli SG), croctepiraBcs Ha
cepeloBUILAX 3 eKCTPAKTOM JPiIKIXKIB i TOPOXOBUM
OOpOLIHOM.

IToxa3HuKM, HANOAMXKYI HO MaKCUMAaJIbHOTO
3HAYEHHS CUMHTE3y, Oy/IM BilI3HA4YeHi MpU POCTi Mpo-
IYLIEHTa Ha CEPemOBUINAX, 110 K aJbTepaHTUBHUI
KOMIIOHEHT MICTUJIM €KCTPaKT COEBOro OOpollHa
(80 %) Ta xykypymzsiHe 6opouiHo (70 %). Ix MoxHa
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POSITISAIATH SIK aJTbTePHATHBY BHCOKOBAPTICHOMY CO-
€BOMY TPUIITOHY — OCHOBM cepenoBuia SG.
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BapiaHTu XXUBWJIBHUX CEPEIOBHIIL

Puc. 1. TopiBHsAHHA piBHS 0iOCWHTE3y aHTUOIOTHMKA JIAHIOMi-
uuHy A S. cyanogenus S136 py KyJbTUBYBaHHI Ha pi3-
HUX XHMBWIBHUX CepedoBUILaX 11010 KoHTposo (100 %
Ha cepepoBullli SG): I — SG-eKCTpaKT COEBOTO OOPOIII-
Ha, 2 — SG-ropoxose, 3 — SG-nentoH, 4 — SG-coeBe 60-
poiHo, 5 — SG-apixmxoBe, 6 — SG-KyKypya3siHe

[ns aHanizy BIUIMBY CKJIQAy >KMBWIBHOIO Ce-
pedoBUIlla Ha OIOCMHTETUYHI MPOLIECU JOCIiIXKY-
BaJin MOP(OJIOTit0 MpOoaylLieHTa HANPUKIHI Kyilb-
TUBYBaHHS. Ha puc. 2 HaBeaeHO pe3yIbTaTh MiKpo-
CKOITiIOBaHHSI 3pa3KiB KyJIbTYpH, 1110 BHUPOIILyBaJlacs

Ha OKpEMUX CCpCaAOBUIIIAX.

Puc. 2. BB ckiany XUBWIBHOTO CepeaoBHIla Ha MOpGhOI0-
rito S. cyanogenus S136 i HaKOMMUYeHHs GioMacH Mpu
KYJbTUBYBaHHI Ha cepenoBullax: a — SG-KyKypyassiHe,
6 — SG-ekcTpakT coeBoro 6opoiiHa, 6 — SG, ¢ — SG-ro-
poxose

IIpu mikpockomioBaHHi OyJI0O BUAHO BiAMiH-
HOCTi B KOHLEHTpalii KJIiTUH Ta iX MopQoJoriy-
HoMy cTaHi. Tak, piBHOMipHUIi pO3rajy>keHuid Mi-
LIEJIiid cepeaHbOl TOBIIMHM CIIOCTEpIraBcs Ha cepe-
poBuili SG, ToBcTil Tiu KyabTypa YTBOpIOBaja
Ha CEepeloBUILI 3 €KCTPAaKTOM COEBOTO OOpOILIHA i
3HAYHO MEHIIY KiJIbKiCTh YaCTKOBO (pparMeHTOBa-
HUX KJIITUH — Ha TOPOXOBOMY cepenoBulli. [Topis-
HIOIOUM JaHi MiKpOCKOMilOBaHHS Ta PiBHS CUHTE3Y
Ha BKa3aHMX CEPeIOBMIIIAX, MOXHA 3pOOUTH BUCHO-
BOK, 1110 BUKOPMCTaHi albTepHATUBHI KOMIIOHEHTHU
SKMBJICHHST BIUTMBAIOTh HAacaMIiepel Ha pO3BUTOK KITi-
TUH TIPOAYLIEHTa, a He 0e3MocepeNHbO TaJIbMYIOTh
abo0 CTUMYJIIOIOTb CUHTE3 MPOAYKTY.

OgHUMU 3 BU3HAYAJILHUX (DaKTOpiB GiIOCUHTE3Y
aHTUOIOTUKIB € TeMmeparypa Ta iHTEHCUBHICTb Iie-
peMilllyBaHHSI, TOMY BU3HAYaJIM piBeHb CUHTE3Y MpO-
IYKTY Ha YOTUPHOX BHOPAHUX CepemOBUIIAX 32 YMO-
BM 3MiHU BKa3aHUX ITapaMeTpiB.

AHaJti3 BIUIMBY TeMIlepaTypy Ha e(eKTUBHICTh
GiocuHTe3y IMoKa3as, 110 B miama3oHi 25—31 °C Bo-
Ha HECYTTEBO BIUIMBA€ Ha KOHIIEHTpPAaLil0 MPOIYK-
Ty (Taba. 1). ¥ Toll xe yac 3MEHILUEHHsI TeMIiepa-
Typu A0 22 °C 3HMXKY€E OIOCUHTETUYHY aKTUBHICTb
KyabTypu Oinbin HixX Ha 10 %. Tak, Ha cepedoBu-
wi SG pi3HuLs MixX piBHeM OiocuHTe3y Tipu 31 Ta
23 °C cTaHOBUTh 22 MKT/MIL.

Tabauys 1. Bruivs temnepatypu Ha GiOCMHTETUYHY 31aT-
HicTb S. cyanogenus S136

Bwmict anTHbioTnKa (MKT/MIT) 3a
KupunpHe TEMIIEPATYPU KYJIbTUBYBAHHS
CepEIOBHIIIE
22-23 °C | 25-26 °C | 30-31 °C
SG 63+25 | 82+3,0 | 85=%2,5
SG—nenroH 26+ 1,5 | 40+£1,5| 45+£2,0
SGkykypymsaHe | 4y, y o | 55125 | 56+2,5
0OOpOIIHO
SG—ekcTpakT
53+2,5 | 70+3,0 | 75+3,5
COEBOTO GOPOIITHA

OtpuMaHi JaHi cBimuaTh, 1O KyJbTypa Mae€
IIUPOKUI TeMmeparypHuii giamason (25—31 °C), y
SIKOMY CITIOCTEPIira€Tbcsl MPaKTUYHO OJHAKOBUH pi-
BeHb 0iocHMHTe3y MpoaykTy. Lle Bu3Hayae TexHOJIO-
TYHICTh 1ITaMy Ta BiACYTHICTb HeOe3IMeKU 3HUXKEH-
HSI aKTUBHOCTI KYJBTYPH MPU MOXKIIUBUX TTOPYIIEH-
HSIX TeMIIepaTypHOTO pPeXrMMYy Ha BUPOOHUIITBI.

HocnigkeHHsI iHTEHCUBHOCTI MepeMilllyBaHHS
(Tabn. 2) mokaszano 3HAYHUI BIUIUB LIOTO Mapa—
MeTpa Ha HaKOIWYEHHs aHTUOIOTHKA B Tpolieci Gio-
cuHTe3y. B ycix BapiaHTax MaKCHMMaJIbHY KOHIIEHT-
patito npoaykty cnocrepiranu npu 230 o6/xB. Oc-
KUJTbKY TIpY KYJIBTUBYBaHHI B KOJI0aX iHTEHCHBHICTb
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nepeMilllyBaHHsI BU3HAYa€ HE JIMIIE TOMOIeHI3allilo,

a 11 aepallilo KyJIbTypu Ta MacOOOMiHHi TpOLIECH, TO

OYEBUJIHI BUCOKi MOTpeOU MpoaylieHTa B KUCHI.
Tabauus 2. BrivB iHTEHCUBHOCTI NepeMilllyBaHHsI Ha 0io-
CUHTETUYHY 3[aTHICTh S. cyanogenus S136

Bwmict aHTnbioTrKa (MKT/MJT) 3a
KupnipHe IHTEHCUBHOCTI TepeMilllyBaHHS
CepeIOBUIIIC
120 06/x8 | 180 06/xB | 230 06/xB
SG 53+25 | 70+£2,0 | 82+2,0
SG—nentoH 20£1,0 | 31+£1,5 | 40+1,5
SG—KYKYPYISIHE | 37 15 | 41420 | 53420
OOpPOIIHO
SG—excrpakT
43+20 | 60+2,5 | 70+2,5
COEBOTO OOpOIITHA

BuBueHHs fuHaMiKu GiOCUHTE3Y MPOAYKTY 3a
YMOB, BCTaHOBJIEHUX y XOAi po0OOTH (TeMrmepaTrypa
25 + 1 °C, nepemiiyBanHst 230—250 06/xB), gajao
MOXJIMBICTh BU3HAYUTU ONTUMAJIbHY TPUBAJIICTb ITPO-
1ecy i BIIMIHHOCTI B XO[i Oi0CMHTEe3y IpU BUKOPKC-
TaHHI pi3HUX cepenoBulll (puc. 3).
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Puc. 3. Iunamika GiocuHTe3y JaHIOMILMHY A S. cyanogenus S136
MpH KyJIbTHUBYBaHHI Ha XXUBWIBHUX CepeloBuInax: I —
SG, 2 — SG-nenroH, 3 — SG-KyKypyn3siHe 60pOILHO, 4 —
SG-excTpakT coeBoro 60opollHa

Tak, Ha KOHTpoJibHOMY cepenoBulli SG 3 2 10
3-1 m1oOu KyJbTUBYBAHHSI CIIOCTEPIra€TbCcs HE3HAY—
He IMaBUIIEHHS KOHIEeHTpalii mpoaykry (3 80 mo
90 MKT/MIT), a Ha cepedOBUIIAX 3 EKCTPAKTOM COE-
BOTro OOpOIIIHA Ta 3 KYKYPYI3SSHMM OOpPOIIHOM IIe
30iIbIIEHHS OB 3HAYHE.

MepMEHTATUBHUI TIETITOH K KOMITOHEHT KIB-
JIEHHSI BUUEPITYEThCS BXKe Ha 2-Ty 100y POCTY KyJb-
Typy. MoXJIMBa TaKOX HasIBHICTb Y OT0O CKJIai iH-
ribiTopiB CMHTE3y aHTUOIOTHKA. 3arajloM 3HUXKEHHS

KOHIIEHTpAllil aHTUOIOTHKAa 3YyMOBJICHE TpaHchop-
Malli€lo 0ro MOJIEKYJIM BHACIHIAOK ii HECTAOLILHOCTI
y BOTHOMY cepenoBullli. OTXe, TPUBAJICTh OiOCHUH-
Te3y JIAHIOMILMHY A 3aJieXXHO BiJ BUKOPUCTOBYBa-
HOTO JXMBWJIBHOTO CepeloBUIIa CTaHOBUTEL 50—60 rof,
a TIpM JayblIiii onTUMI3allii B yMOBax OiopeakTopa,
OUYEBUIHO, MOXIIMBE 1 3MEHIIICHHST TPUBAJIOCTI TIPO-
1ecy.

Bubip cepemoBulll mIsi CUHTE3Y MPOAYKTY MO-
K¢ TPYHTYBATHCSI He JINIIEe Ha PiBHI MOTO CHHTE3Y,
a  Ha TPOOYKTUBHOCTI KYyJIBTYpH, SIKa BH3Haua-
€TbCSl BiIHOLIEHHSM KiJIbKOCTi MPOMYKTY A0 KiJlb-
KOCTi HaKOIMMYeHOl OioMacu mpoayleHTa. ToMy Ha
3aBepllaIbHOMY €Tari poOOTH BUKOPHCTOBYBAIU JBa
BiIiOpaHUX aJIbTEpHATUBHUX XXUBWJIBHUX CePEIOBU-
IIIa Ta BU3HAYaJIM HE JIMIIE KOHIICHTPAIIIO MPOIyK-
Ty, a ¥ KOHIEHTpallifo 6ioMacu mpoaylieHTa. Mak-
CHMajibHa TIPOAYKTUBHICTH KYJIBTYPH TIPOIYyILIEHTA
(20 MKT/MT GioMacu) mocsrajacs TIpY BUPOIIYBaHHI
Ha KOHTpoJibHOMY cepenoBuiili SG (puc. 4). [Heio
HIDKYA TIPOXYKTUBHICTh, SIK i 3aTaJloM KOHIIEHTpAIIist
MPOAYKTY, OyJia Ha cepedOBUII Ha OCHOBI €KCTpaK-
Ty COEBOTO OOPOIIIHA.

100

90

80

70

60

50

40

30

20 ==

==
10 =
0_
1 2 3

BapiaHTH XMBUJIBHUX CEPETOBUIIL

Puc. 4. [locnmimkeHHsT piBHSI CMHTE3y aHTMOIOTHMKA JIAHIOMIlIU-
Hy A Ta NMPOIYKTUBHOCTI S. cyanogenus S136 npu KyJIbTH-
ByBaHHI Ha XXUBWIbHUX cepemoBuinax: I — SG, 2 —
SG-ekcTpakT coeBoro 6opoiiHa, 3 — SG-KyKypymzsiHe 60-
pouiHo; [ll — KOHUEHTpalisi aHTUOioTMKa, MKT/MJI, [l —
MPONYKTUBHICTh, MKT aHTHO./MT Giomacu

U1t aHaji3y BapTOCTi XKMBUJIBHHUX CEPeIOBUIIL
32 OCHOBHMMHU KOMITOHEHTaMU OYJIO JOCJIIKEHO py-
HOK CUPOBMHHU B YKpaiHi ctaHoM Ha 2015 p. 3rin-
HO 3 maHuMu KommaHiii TOB “®ejinara Ykpaina”,
TOB “IIpomoBoabua kommadiss “3apst [Tomombs”,
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TOB “Ininponzepxuncek”, TOB “AKLIEIIT JIA”,
VII “Opoura-H” Ta iHTepHET-KaTajaory TOBapiB i
nocayr “All.Biz” BapTicTb OCHOBHMX KOMITOHEHTIB
CTAaHOBUTbL. COEBOro OopoiHa — 15—35 TpH/KT;
IMOK03u — 35—60 TpH/KT, KyKypyI3sSTHOTO OOpOIITHA
rigpomizoBaHoro — 150—200 TpH/KT, COEBOTO TPHII-
toHy — 1950—3000 rpH/KT.

PospaxyHok mokasye 3HUXKEHHs BapTOCTi Ili-
JIi0paHUX XMBUJIBHUX CEPEIOBUIL ITOPIBHSIHO 3 BH-
XiTHUM y 2—4 pa3u 3aJIeXKHO BiJ 00CsATy mapTii cu-
(IpUTOTYBaHHS €KCTPaKTy TOIIO) B YMOBAaX Pi3HUX
NigAIPUEMCTB.

BucHoBKkH
1. ITimiopaHo nBa BapiaHTH XXUBWIBHUX CEPENO-
BULL JUISI TAIMOMHHOTO OiOCUHTE3Y JIAaHAOMILIMHY A

mramMoM . cyanogenus S136 Ha OCHOBI KyKypymn3si-
HOTo OOpOIIIHA Ta €KCTPaKTy COEBOro OopoiiHa. Lle

Cnucok JjiTepaTypu

JAJI0 MOXJIMBIiCTh OTpUMAaTH H0 80 MKT/MJ aHTH-
0ioTMKa mpu 3HUXEHHI B 2—4 pa3u BapTOCTi cepe-
JnoBuila 1oa0 BuxigHoro (SG) i gocsIrHyTU Mpo-
JIYKTUBHOCTI KynbTypu 10—15 MKT /Mr Giomacu.

2. BcraHOBIEHO OCHOBHI MapaMeTpu OiOCHMH-
Te3y JAHIOMILIMHY A KYJIBTYpolo S. cyanogenus S136,
a caMme: Temreparypa 25 + 1 °C, iHTEeHCUBHICTb IIe-
peMilnyBaHHs 230—250 06/xB, TpUBallicTb BUPOO-
HUYol rmouHHOoI pepMenTalii 50—60 rog.

3. INokazaHo MiABUILIEHI MOTpeOU MpoAylLieHTa
B aepallil, 110 IpY KYJIbTUBYBaHHI B KOJ0aX BUSIBIISI-
JIOCS B TABUILEHHI iHTEHCUBHOCTI IE€pPEeMIilllyBaHHS
(mo 250 006/xB) 3a MakcuMaJabHOTO KoediuieHta 10
CIIBBIAHOLIEHHS 00’€My KOJIO i XXMBMJIBHOTO cepe-
JIOBUIIIA.

ITiniOpaHi BapiaHTU >KMBUJILHUX CEPEIOBUILL IJIsI
IIMOMHHOI (pepMeHTAallil Ta BCTAHOBJICHI MapaMeTpu
GiocuHTe3y JAHAOMIUMHY A KyIbTypolo S. cyano-
genus S136 € OCHOBOIO JIJIS1 TAJIBIIOL ONTHMI3aLlii Ta
PO3pO0OKY MPOMMCIOBOI TEXHOJIOTIl OTPUMAaHHS 1O~
ro aHTUOIOTHKA.
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T.S. Todosiichuk, V.O. Fedorenko, M.V. Molochko, O.M. Gromyko

DEVELOPMENT OF CONDITIONS OF SUBMERGED BIOSYNTHESIS OF LANDOMYCIN A

Background. Development of the process and biotechnology of production of antitumor antibiotic with microbial origin — lando-
mycin A.

Objective. Establishment of the rational parameters for the submerged biosynthesis of landomycin A during the cultivation in the
laboratory conditions.

Methods. Cultivation of the producer Streptomyces cyanogenus S136 was performed on shaking devices in the flasks. Antibiotic
was extracted from culture fluid with ethyl acetate; the content of antibiotic was determined by measuring optical density of the extract.

Results. Conditions and parameters for antibiotic submerged biosynthesis of the landomycin A by S. cyanogenus S136 were in-
vestigated. Alternative nutrient mediums for the biosynthesis of the landomycin A were presented. Mediums that are based on soy-
bean’s flour extract and corn’s flour allow obtaining up to 80 mg/ml of antibiotic. The influence of mixing intensity and temperature on the
rate of the product accumulation and its dynamics was established. Rational technological parameters of the producer’s submerged bio-
synthesis such as temperature 25 + 1 °C mixing intensity 230—250 U/min, duration of the submerged fermentation 50—60 hours were es-
tablished.

Conclusions. Variants of the culture media, that were selected (based on the corn’s flour and the extract of the soybean’s flour)
and the parameters of the landomycin A biosynthesis, that were set are the basis for optimization and design of the technology for ob-
taining the antibiotic in industrial conditions.

Keywords: Streptomyces cyanogenus S136; biosynthesis; antibiotic; landomycin A; technological parameters.
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T.C. Togocuidyk, B.A. ®epoperko, M.B. Monouko, A.H. 'pomMbIko

PA3PABOTKA YCJIOBU MYBUHHOIO BUOCUHTE3A AHTUBMOTUKA NMAHOOMULIMHA A

Mpobnemartunka. PaspaboTtka cnocoba 1 GuotexHonornm NponsBoAcTBa NPOTUBOOMYXOSIEBOTO aHTMBMOTMKA MUKPOGHOrO npouc-
XOXAEHWS — nanaomuumHa A.

Llenb uccnegoBaHus. YCTaHOBNEHUE pauMOHanbHbIX NapameTpoB rnyObvHHOro GuocuHTesa naHgoMuumHa A npu KynbTUBUPO-
BaHWM B NabopaTopHbIX YCMOBUSIX.

MeTtoauka peanusauuu. KynbTusupoBaHue npogyueHTta Streptomyces cyanogenus S136 npoBoAMny Ha KayanouvHbIX YCTPONCT-
Bax B konbax. AHTUOMOTHK SKCTParMpoBanu u3 KynbTypanbHOW XUOKOCTM 3TUnaueTaTtoM 1M onpeaensinm ero cogepxaHue no onTuyeckomn
NMOTHOCTU 3KCTPaKTa.

Pe3ynbTaTthl uccnepoBaHui. VccnenoBaHbl ycnoBus M napameTpbl rmyObuHHOrO GuocuHTe3a aHTMbMoTMka naHgomuumHa A
wrammom S. cyanogenus S136. MNpeanoxeHbl anbTepHaTUBHbIE NUTaTenbHble cpeabl Ans GuocuHTeda naHgomuumMHa A Ha OCHoBe
3KCTpaKTa COEBON MYKM M Ha OCHOBE KyKypy3HOW MyKM, nossonswowme nonyunts Ao 80 MKr/Mn aHTUOMoTMKa. YCTaHOBMNEHO BMUSHMUE
MHTEHCMBHOCTW NepeMeLLnBaHnsl U TemnepaTypbl Ha YpOBEHb HaKOMMEeHUs npoAdykTta u ero AvHamuky. OnpefeneHbl pauuoHanbHble
TexHonornyeckne napameTpbl rMyGUHHOIO KyNbTUBMPOBAHWSA NPOAYLIEHTA, @ UMeHHO: Temnepatypa 25 + 1 °C, IHTEHCMBHOCTL Nepeme-
wueaHus 230—250 06/MUH, NPOAOIKUTENBHOCTL FNy6UHHON bepmeHTaumm 50-60 4.

BbiBoabl. [TogobpaHHble BapyaHTbl NUTaTENbHbIX cpel (Ha OCHOBE KYKYpPY3HOW MYKWU M 3KCTpaKTa COeBOW MYKWU) U YCTaHOBIEH-
Hble MapameTpbl GUOCKMHTE3a NaHAOMULMHA A SIBMSIOTCA OCHOBOW A5 ONTUMMU3aLMKM U paspaboTky TEXHOMOrUW NOMy4eHns aHTubnoTu-
Ka B NPOMbILLNEHHbIX YCMOBUSAX.

KnioueBble cnosa: Streptomyces cyanogenus S136; G1OCUMHTES; aHTUGUOTYIK; NMAHAOMULIMH A; TEXHOSIOMMYeCK/e napameTpbl.



