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3JATHICTb BAKTEPI YOPHOTI'O MOPA
TTOAPOJII3SYBATU ®IbPUH, ®PIBPMTHOTEH TA
KOJIATEH

B pesynvmami nposederux 00cidieHb w4000 8USUEHHS 30aMHOCI eK30npomeas cy-
nepHamanmie KynomypanvHux pioun 6axmepiii, sudinenux i3 0oHHUX ocadie HopHozo
mops, 2idponizysamu pibpun, Pibpurozen ma KonazeH, i0ibpano akmueHi npooyueHmu
Bacillus subtilis 248 ma Bacillus subtilis 231. IToxazano, o ix 4acmko8o ouuuLeHi eH3UMHi
npenapamu 8i0pisHAnucs 3a gisuxo-ximiunumu enacmusocmsamu. Taxk, pibpur(oeen)oi-
muuna akmusHicmo B. subtilis 248 mae pH onmumym 9,0, a mepmoonmumym gibputoze-
Honimuunoi akmuenocmi — 4—20 °C, 6 moil uac sk gibpuronimuunoi — 15—20 °C.
Yacmxoeo ouuujernuti eHsumnuii npenapam B. subtilis 231 mae dsa pH onmumyma ¢i6-
put(ozen)onimuunoi akmusenocmi — 7,0 ma 11,0, a mepmoonmumym — 37 °C. Bcmanosne-
o, wio Bacillus subtilis 248 ma Bacillus subtilis 231, mosxcymv 6ymu nepcnekmueHumu s
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nodanvUUX HAyKo8uUx 00CTiOHEeHb K NPoOyueHmu npomeds 3 o/Bry-piopunozenastor ma
o/B-pibpurnasrorw akmusHicmi.

Kniouosei cnosa: enzumu mopcokux mikpoopeawizmis, eksonpomeasu, piopu(ozem)o-
TEMUYHA, KONAEHA3HA AKMUBHICMD.

Mops4 Ta 0KeaHM, He MEHII, HiXK NPiCHI BOJOIMY, IPUJATHI /I IPOXXMI-
BaHHA MiKpOOPIaHi3MiB, AKi IPUCTOCYBANINCA 1O TAKMX €KCTPEMA/IbHIX YMOB,
AK COJIOHICTb, BUCOKMIT TVCK, H/3bKa TeMIlepaTypa Ta crenndidHe ocBiTIeH-
HA. 1i pakTOpy cTMMYIIOITh PO3BUTOK YHIKa/JIbHUX MiKpOOpPraHi3MiB 3 He-
3BMYAMHMMU BJIACTUBOCTAMM Ta T€HETMYHUMU aflanTaniamMu. B Mmopcbkomy
CepemoBUILi 3yCTPivaroThCsA pisHOMAHITHI BUAy, 6araTo 3 AKMX He MAlOTh Ha-
3eMHMX aHasoriB. Tomy ofiep)kaHHs 0iOTOTiYHO AKTMBHMX CIIONYK HOBUX
CTPYKTYPHUX TUIIiB, @ TAKOXK BUABJIEHHSA BUCOKOIPOAYKTUBHUX IIPO/IYLIEHTIB
TaKMX CIIOJYK, IK €H3VIMM MOPCbKUX MiKpOOPTaHi3MiB, IIPOJJOBXKYIOTb 3HAaXO0-
IOUTVCA B LIEHTPI iHTepeciB OC/IGHYKIB, AKi Ha CbOTO[IHI BULIMIIN Ta OXapaK-
TEPU3YBAIN PAJl €H3MMiB. '07IOBHMM 4YMHOM, L€ IJIIKO3UAa3y, 3[jaTHi rigpo-
Ji3yBaTy CKIafiHi IOicaXxapypy, 0 3HaXOAATbCA B MOPCbKOMY CepeOBIII,
TaKi AK IOJicaxapypy BOJOPOCTEN, KPOXMajb, LIEMI003a, JirHiH, IEeKTUH,
KCWIaH, Ta iHmi [14, 20]. IIlo cTocyeTbcsa IpOTEOMITUIHNX eH3UMIB pi3HO] cIre-
UdIYHOCTI, TO HAOIIBII BUBYEHUMIU SIBJISIOTHCS (HiOPMHOMITUYHI eH3UMU
pARy BUAIB MIKpOOpPraHi3miB [1—6], memo MeHme mocmimKeni IIPOAYLIEHTH
KornareHas [18, 23] ta ¢pibpunorenas [5, 21]. Exsonporeasu, 30Kpema 3 Kojare-
Ha3HOIO Ta Gi6p1H(OreH)oMiTHYHOI AKTVBHICTIO, 10 IIPOAYKYIOTHCSA MOPCh-
KMMU OaKTepisiMy, BiirparoTh KJII0YOBY PO/Ib y BOAHUX ekocucTeMax. L1i dep-
MEHTH PO3IIEIIITh OiKM, Taki K GibpuH, GibpuHOreH Ta KomareH, sKi
IIOTIiM BUKOPMCTOBYIOTHCA iHIIMMI MiKpOOpPraHisMaMM AK pKepeno DKi. Ex-
30IpOTeasy TAKOXK BIUIMBAIOTH Ha JOCTYIHICTh IOXXMBHIUX pedOBYH A1 GiTO-
i 300II7TaHKTOHY, IJ0 € OCHOBOIO Xap4YOBMX JIAHIIIOTIB Y BOJHMUX CEpeNOBuUIaxX
[9]. DocnimxenHsa 6i0XiMiYHIX XapaKTePUCTVK IPOTEOITUIHNX (PepMEeHTiB,
YMOB iX eKCIIpecii Ta BIVIMBY Ha €KOJIOTIYHI IIPOLIeCU MAIOTh 3HAYE€HHA I PO-
3yMiHHA IVHaMiKM BOZHUX cepepoBuy [11].

Heo6xinHo BigMiTnTy, 1110 BCi BifjoMi Ha CbOTOHI TPOAYLIEHTY BUIIEBKA-
3aHMX MPOTEOITUYHNX €H3MMIB IOJIOBHUM YMHOM BUjiseHi i3 akBatopii Tu-
XOTr0 OKeaHy Ta 0/11M3bKO PO3TallIOBAHMX MOPIB, 30KpeMa Takux, Ak IliBjgeH-
Ho-Kuraiicpke, CxigHo-Knraiicbke. PasoMm 3 TuM mxepena ¢epMeHTiB i3 iH-
XX MOPCBKMX CepefOBUIL JOCTIPKEHO 3HaYHO MeHIle. Tak, juiie moogu-
HOKI NpOAyLleHTH BUAiNeHi 3 AHTapKTuKu Ta IHpiiicbkoro okeany. Panime
[12] nHamu B pe3ynbrati ckpuHinry 20 mramiB 6akTepiil, BUAIIEHNX i3 JOHHUX
ocapniB YopHoro mMops, 6ynu Bifibpani 8 mramis, Aki 6y edeKTMBHIMM 110
BifjHOIIeHH!O 10 GibpuHY, PiOpMHOTEHY i KOMareHy.

HocnimxeHHs eH3UMiB 3 QiOPMHOMITIYHO aKTUBHICTIO € TIePCIIeKTIB-
HVIMI 3 OIJIAZly Ha IXHE MO>K/IVMBE BUKOPUCTaHHA JyiA TpoMmbomisucy. Iosc-
HIOETBCS 1le TUM, 1110 caMe (ibpuHOreH, epeTBOpooYNCh Ha GibpuH, Haby-
BA€ 3JaTHOCTI JO MoniMepusanii i CKlajja€ OCHOBY KPOB'STHOTO 3IyCTKYy —
TpoMOy. 3a YMOB afjpecHOi JOCTaBK) IPOTeIHA3 10 30HV BHYTPIlIHbOCYAVH-
HOTO TPOMOOYTBOPEHHSI, TaKi eH3MMM MOKYTb e()eKTUBHO Ta IIBUKO PYIHY-
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BaTu (pi6GpMHOBY OCHOBY TpoMOY, 3abe3medyroun peokmosito. [lis ¢pibpunore-
HOJIITMYHUX €H3VMIB pO3I/IANAEThCS K CIIOCIO 3HVKEHHs Y IUIa3Mi KpoBi
KOHIleHTpalil ¢pibpuHOoreny, sgaTHoro mo nomimepusauii. YactkoBo rigpo-
nizoBaHMi criennivHNMM NpoTeiHazamy GpiOpMHOTeH He eTiMiHyBaTMMeTh-
s, AK IPOAYKTHU IiIpOIisy IIa3MiHOM, a HUPKY/IIOBATUME Y KPOBOTOILi, X04a I
MaTMMe MEHIINI IIPOKOATy/IAHTHUI ITOTEHI i/l [7, 8,15, 16]. Oxpim Toro, eH-
3UMM, 3[aTHI IigponisyBaTyt GiOpMHOTeH, MOXYTb CTATI IHCTPYMEHTaMU OC-
JIKEHDb CTPYKTYpU Ta PYHKILII 1ji€l MOIeKy/m, Oyaydn BUKOPUCTAHVIMU /IS
OTPVMIMAaHH: YaCTKOBO Ti/[p0O/Ti30BaHNX PpparMeHTiB GiOpMHOreHy Ta I OLiH-
KJ JOCTYTTHOCT] TVIX 4M {HIIVX AUTHOK MOJIEKY/IN Ail mpoTeinas [21].

[TigBuiieHy yBary JOCIiIHMKIB B OCTAaHHI pOKM IPUBEPTAIOTDH TAKOXX MOP-
CbKi IPOAYLIEHTN KOJIar€Ha3, 3JaTHNUX JIeTPaflyBaTy TaKi KOMIIOHEHTI MOPCh-
KIX OpPraHi3MiB, sIK LIKipa, TycKa, KiCTKM, CyXOXXWULA, 3yOu, SIKi € IKepenamu
Kosareny. KoyareHu ABJIAIOTHCA HailO1IbII ITOMMPEHNMY IIPOTEIHAMU Y BCiX
BUINVX OPraHi3MiB, BK/IIIOYal04M MOPCbKi TBapMHN. BifCyTHICTh 3HaHD 10O
MOPCBKIX KOJIATeHO/TITMYHYX IIPOTea3 € BE/IMKOI0 IIePELTKO0I0 /1A 3’ ICyBaH-
HS MeXaHi3My jierpapaliil MOpcbKOro KonareHy. Pasom 3 tum, Mikpo6Hi Koma-
reHa3y MOXYTb OYTV BUKOPMCTaHi JyIs IPOAYKLil HOBMX KOJIareHOBMX IIeII-
TUAIB, AK QYHKIIIOHA/IbHUX Xap4OBYX iHIPe/Ii€HTiB.

Tomy Meroro faHoi pob60oTH OYI0 TOCTIAUTY 3HATHICTH €K30IpOTeas Cy-
IIepHATAHTIB KY/IbTYPaJIbHUX PifMH 6aKTepiil, BUAiIEHNX i3 JOHHUX OCaziB
YopHoro Mmops, rigponisyBatu ¢ibpuH, GiOpuHOreH Ta KolareH, a TaKoX
oninnTy ¢isMKo-XiMivHi BIACTMBOCTI Ta cyOCTpaTHY criennivHiCTh YacTKO-
BO OUMII[EHNX IIperapaTiB eH3VMiB HailOi/IbIIl TePCIIeKTUBHUX LHITAMIB.

Marepian i MeTOgMKa JOCITiI)KEeHD

O6’extamu pgocnmimpkenna 6ymu mramu Bacillus subtilis 1, Bacillus atro-
phaeus 08, Priestia megaterium 035, Priestia megaterium 116, Bacillus subtilis
231, Bacillus sp. Myco, Bacillus licheniformis 249, Bacillus subtilis 248, sixi 6ynu
BUJI/IEH] 3 JOHHUX BifgK/mafiB Ha raubuHax 1499, 888 Ta 2080 M y HopHomy
MOpi, 3 BIIIOBIHUX TOPM3OHTIB KEPHIB JOHHUX OCAJiB 3 iHTEPBAJIIOM 5 M
(tabmuus 1). 3pasku, 3 AKMX igeHTU(iKOBaHO MITaMy, 6y Bigibpani mig yac
excrenuuii M 84/2 bpemeHcbkoro yHiBepcuteTy Ha Kopabini «Meteop» y be-
pesHi 2011 p. Ta nepefani 70 OfecbKOro HalliOHa/JIbHOTO YHIBEPCUTETY AJA
mikpob6ionorivanx gocmimkens 0.I1. 3ariuesum i B.I. Anexcangposum (Iu-
crutyt 6ionorii mopst HAH Ykpaiun). Bini6pani mramu 6ynu inentngikobaHi
aBTOPaMU 3a CIIEKTPaMI XXVIPHUX KUCTIOT 32 JJOIIOMOTOI0 aBTOMATIYHOI CHCTe-
mu ifenTndikarnii Sherlock Microbial Identification System [3].

Kynerypu Bacillus subtilis 1, Bacillus atrophaeus 08, Priestia megaterium
035, Priestia megaterium 116, Bacillus subtilis 231, Bacillus sp. Myco, Bacillus
licheniformis 249, Bacillus subtilis 248 BupouiyBaau y IIMOMHHUX YMOBax B
konbax Epnenmeriepa (750 m), siki Mictuy 100 MJT TO>KMBHOTO CepeJOBUIIA,
npu nepeminryBanHi 212 06/xs, npu temneparypu 28 °C. B skocti 6azoBoro
BMKOPUCTOBYBaNM cepefoBuine Takoro ckmapgy (r/m): KH,PO, — 1,0;
MgSOx7H,0 — 0,75; ZnSOxH,O0 — 0,25; (NH4).SO4 — 0,5; ManbTo3a — 1,0;
)xenatuH — 10,05 ppixmxosuii apronizat — 0,15, pH 7.
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biomacy Bigginamm nenrpudyrysannam npu 5000 g 45 xB, i B cymepHa-
TaHTi KynbTypanbHoi pifuay (CKP) BusHayam mpoTeoIiTM4Hi akTMBHOCTA.

Busnauenns ¢i6puH(oreH)omiTMYHOI aKTMBHOCTI IPOBOAMINA 332 METO-
noM [1], BukopucToBytoun sk cyoctpar ¢pibpun(oreH). YTBOpeHHs NPOLYKTIB
posuierienHs ¢ibpun(oren)y BuMiproBanu Ha crnekTpodortomerpi CP-26
npu 275 M. 3a opuHunoo ¢Gi6bprH(OreH)omiTHYHOI aKTUBHOCTI IpUIMan
TaKy KiJIbKiCTh €H3MMY, AKa MMiJBUIIYE ONTUYHY I'YCTUHY peaKIiiiHOI CyMili
Ha 0,01 3a 1 xB.

KomnarenasHy akTMBHICTb BM3Ha4yamy 3a MetopoM [16]. ITpopykty pos-
IIeTUIeHHs KOJIareHy BY3HA4Ya/Iy B peakiiil 3 HiHTipMHOM Ha crekTpodoTo-
Metpi CD-26 npu foBxuHi xBuii 600 HM. 32 OAMHUIIIO KOJIAT€HA3HOI aKTVB-
HOCTIi IpuiiMany KilbKiCTh MKMOJIE BUBI/IbHEHOTO IEMIUHY 3a 1 XB.

3arajibHy IpOTeONiTUYHY (Ka3eiHOMITMYHY) aKTUBHICTb BU3HAYA/IV 33 Me-
TOZIOM AHCOHa, AKMIT 6a3yeTbCsA HA KiIbKICHOMY BU3HA4eHHI TUPO3UHY, 110
YTBOPIOETHCA IIiJ] 4ac pepMEHTATUBHOTIO TifIpo/Ii3y Ka3elHy Iifi BINIMBOM JOC-
mimKyBaHux pepmenTis [1].

I Bupinenss Ta ounctky (piOpMHOreHy BUKOPUCTOBYBAIN IIa3My Kpo-
Bi mogyam [8]. [lo mrasMu KpoBi jofgaBamy Ipy MOCTITHOMY IepeMilllyBaHHi
BaSO4 (30 r Ha 1 1a3mu) st BUpaneHHA Bitamin K-3anexxHux 6inkis. ITnasmy
nepeMilryBay mpoTAroM ropuuu. ITotiM mpoBopmnmm neHTpUQYryBaHHA
mw1asmu 3a 1300 g Bnpoposx 10 xB. IIponienypy mofaBanna BaSO4 nmosroprosa-
mu pBivi. [TorimM Ha BopsHil 6aHi HarpiBanu mIasMy KpoBi He 6inblie HOX KO
27 °C mpotsrom 30 xB i gomaBanu 1/10 Big 3aranpHOro 06’eMy 1 M rinmHoBO-
ro 6ydepy, pH 9,0 i mpu nocriitHoOMy nepeminyBaHHi ITOBiIIbHO JOZaBa He-
BermKyuMy nopuiamu 16 % NaxSO4. Ocag, mo yrBopuBcs, Bifinianm neaTpu-
¢yrysannuam (1300 g, 30 xB) mpu KiMHATHIl TeMIlepaTypi, a 0 CyllepHATaHTY
nogaBany po3unH 16 % Na,SO,, nenTpudyrysamm npu 1300 g mporsarom 30 xs
3a remneparypu 10—15 °C i ogepsxyBanu ocap ¢pibpunoreny. Ocan po3unHs-
mny 0,2 M NaCl. ITotim ¢ibpuHOreH nepeocapKyBani 3a fOIIOMOT0I0 PiBHOTO
06’emy 16 % Na,SO4. Jani nepeocamxennii piOpMHOreH pO3YMHAIN IpU KiM-
HatHiit Temmniepatypi y 0,15 M NaCl i 36epiramu mpn —20 °C [15].

Tabnuuys 1
Illtamu GaxTepiit
Bup, mram Howmep cranuiit, rimbuna, ropusoHT
Bacillus subtilis 1 242, 1499, 5—10
Bacillus atrophaeus 08 242, 1499, 10—15
Priestia megaterium 035 258, 888, 30—35
Priestia megaterium 116 269, 2080, 0—5
Bacillus subtilis 231 258, 888, 5—10
Bacillus sp. Myco 242, 1499, 15—20
Bacillus licheniformis 249 258, 888,0—5
Bacillus subtilis 248 242, 1499, 15—20
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ITpoteonis ¢pibpuH(OreH)y Ta KOIareHy MpOBOAVIIN 32 KiHIIeBOI KOHIIEHT-
pauii mpoteinis 2 mr/mn B 0,05 M tpuc-HCI 6ydepi, pH 7,4, sikuit Mictus
0,13 M NaCl, a Takox CyIepHaTaHTM Ky/JIbTYPaJIbHUX PifVH FOCTIIKYBaHUX
Ky/nbTyp 6akTepiit, 3a Temmnepatypu 37 °C. Peak1ito rigposnisy synuHsmm fona-
BaHHAM Oydepy A/Is1 3paskiB, [0 MICTUB [J-MepKanTOeTaHON, Ta HACTYITHUM
KT ATIHHAM OTPUMAHOI CyMiIi.

Ins mocnimkeHHA rifponisy ¢ibpuHy cynepHaTaHTaMM KyTbTypaTbHUX
pinuH BukopucroByBam: 6ydpepumit posunn 0,05 M tpuc-HCI pH 7,4 3
0,13 M NaCl; po3unn ¢ibpuHOreHy B KOHIIEHTpAIil 6 MI/MJI, PO3YMH TPOM-
6iny 3 akTuBHicTI0 1,5 NIH/M1 Ta pos6asineni B 100 pasiB po3unHmu cynepHa-
TAaHTIB Ky/JIbTYPaJIbHNUX PifVH HOCTiMKyBaHUX OakTepiil. BHocwam y ckiaHi
pobipku ofHaKoOBi 06’eMMt po3unHy GibpUHOTeHY, CyIIepHATAHTU KY/IbTypa-
JIBHUX PiiyH Ta TPOMOiHY. Y KOHTPO/IbHY IPOOY 3aMiCTh CyIIePHATAHTIB Ky/Ib-
TypalbHUX pigyH BHOCUIN OydepHuit po3unH. Peakuilini cymimmi iHKyOyBamm
3a temneparypu 37 °C nporaroM 1 roguam. Y IpuroToBaHi 3pasku JojgaBain
OydepHNIT po3unH 1A eneKTpoOpeTNIHNX 3pasKiB y criBBigHOmeHH] 1:1,
1[0 MiCTUB [3-MepKanToeTaHoL.

Enexrpodopes y noniakpinamigaomy resni 3a merogom Jlemsi [17] mposo-
VI 3 BUKOPUCTAHHAM TPUC-TTILVMHOBOI cucTeMu. PospmineHHsa mporeiHis
IPOBOJAVIIN NIpU CcUi cTpyMy 19 MA y KOHLeHTpyrouoMmy i 35 MA 114 pos-
THOAIIBHOTO TeJIiB.

[IposiBNIEeHHA TeM0 MPOBOAWIN 3a0apB/IeHHAM Y papOyrodoMy po3umHi
(0,01 % posunu Kymacci G-250 B 25 % isonpomanori ta 10 % onToBii KucioTi)
npotAroM 15 xBunH. [l BuameHHs 3aIMIIKiB 6apBHIMKA BUKOPUCTOBYBAJIN
2—8 % pO34YMH OLITOBOI KMCIOTH.

[l BCTaHOBJIEHHS MOJIEKY/ISIPHOI Macyu O1IKiB BUKOPMCTOBYBaIu Map-
kepHi nporeinn («Thermo Fisher Scientific», CIIIA) (250, 130, 100, 70, 55, 35,
25, 15, 10 x/1a).

I[TIpu mpoBeneHHi eH3uM-enekTpogopesy 12 % ITAAT 6ys sanonimepuso-
BaHMI1 y npucyTHOCTI 0,5 Mr/mi ¢ibpunoreny. ITicna enexkrpodopesy, npose-
meHoro 3a MeropoM Jlemsi, SDS Bupansany 3 reio TpupasoBow IPOMUBKOIO B
2,5 % posunHi Tputony X-100 nporsarom 30 xB. ITorim remp iHkybyBamm y
0,05 M tpuc-HCl pH 7,4 3 0,13 M NaCl npotsirom 12 rop. I'enb 3ab6apsioBanu
Coomassi R-250 Ta ineHTn¢ikyBamy 30H1 NPOTEOTITMUHOI aKTVBHOCT] 3a O~
JIO)KEHHIM He3abapBJIeHNX IUIAM Ha rei [17].

AHaIoriYHMM 4MHOM TrOTYBaJIU I'eflb, 3al0IiMepu3oBanmii 3 0,5 Mr/mi1 Ko-
nareny. JIyis1 BuB4eHHs GiOpMHOITUYHOI Al METOZOM rejb-eneKTpodopesy B
resb 3anojiMepusoByBamu (ibpuHoren, a micna BigmmBku SDS mopatkoBo
inkybyBamm npotsarom ropuun y 0,05 M tpuc-HCl pH 7,4 3 0,13 M NaCl 3
0,25 NIH/mn Tpom6iny.

Konnenrpauito 6inka BusHavany 3a MerozoMm Jloypi [1]. Sk cranpmapr Bu-
KOPMCTOBYBa/IM 6M4aunit CMpoBaTKOBMIT anbOymin (1 mMr/m).

YacTKkoBO ounieHi gepMeHTHi Ipenapary ofjep>KyBalyu LULIXOM OCafi-
YKeHHA Cynb(}aToM aMoHi0. JIo cylepHaTaHTy Ky/lIbTypalbHOI pifyiHM HOfaBa-
mm cyxy cinb (NH4),SO,4 mo xinneBoi koHnenTpaii 90 %. Cymim BUTpuMyBanm
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6 rop 3a remneparypu 4 °C ta nenrpudyrysamu npu 5000 g 45 xB. Ocap 36upa-
IV, PO3YMHSAIN Y TPUKpATHOMY 00°eMi 3 M cynbdaTy aMoHio.

HocnimKeHHa BIVIMBY TeMIiepaTypu Ta pH cepeposuiia nmpoBojguim B
inTepBai remnepatyp Bif 4 1o 80 °C ta pH Bix 3,0 fo 12,0, ocTanHiit cTBOpIO-
Banu 0,05 M yHiBepcanbauM dpochaTHnM 6ydpepom.

Yci gocnigy npoogynu B 3—5 MOBTOPHOCTAX. /151 IpoBeJileHHs CTaTu-
CTMYHOTIO aHaJli3y BUKOPUCTOBYBaBcA t-Kputepiit CTbrofenTa. [lani mpencras-
JIeHi K cepefHE + CTaHAapTHA MoMwIKa (Mtm) i BBaXXalOTbCA 3HAYYIIMMU
npu p<0,05. PesynbraTy, npeacrapieHi y Buriagi rpadikis, onpaipopani 3a
noromororw Microsoft Excel 2007.

PesynbTaTi joCIifKeHb

B pesynbrari nposeseHoro Hamu pasinte [12] ckpuHiHTy cepen 6akrepiii,
BUJIi/IEHNX i3 JOHHUX OcafiB 3 pisHuX rmbuH YopHoro Mopsi, 6yro BinibpaHo
8 IITaMiB, sIKi IPOSIB/IA/IV HAaMlOIbITY aKTUBHICTD (TA0J. 2) 110 BITHOIIEHHIO J10
¢dibpuHoreny, GpibpnHy Ta Komareny.

3[IaTHICTb CyIlepHATAHTIB KY/IbTYPaIbHUX PiIVH JOCTiIPKyBaHUX IITAMiB
IPOSIB/IATY BKa3aHi IPOTEOITMYHI aKTMBHOCTI Oya migTBepmkena (puc. 1)
MOCTiPKeHHAMM 1X 3JaTHOCTI rigpomisyBaTtu GpibpuHoreH, GiOpyH Ta KomareH
B [TAAT enexrpodopesi. Tak, 6yno mokasaHo (gus. puc. 1, a), mo Ha6imbLI
aKTUBHUI Tifiponis ¢pibpuHoreny crocrepiraerbcs 3a aii CKP Bacillus subtilis
248, AKuii y>Ke 3a 4ac rifipoisy posienus He TiIbKy anb@a JTaHIIIoT, ajle I0YaB
rifpornisyBaru i 6era manutor. Hariripie rigponisysanu ¢i6punoren CKP Pri-
estia megaterium 035, Priestia megaterium 116 ta Bacillus sp. Myco, 30kpema
OCTaHHilT gyxe crmabo rigpomisyBas TinbKyu anbda JMAHIOT. 3 METOIO ifleH-
Tiikanii IpoTeoMTUYHO aKTVBHUX €H3VMIB OYB IIPOBEIEHNIT €H3UM-€e/IeKT-
podopes (puc. 1, 6), sknit MATBEPAUB 3aKOHOMIPHICTD, 5IKa CIIOCTepiranacs

Tabnuys 2
IIporeoniTyHa aKTUBHICTh CyIIepHATAHTIB KY/IbTYPalbHUX PigIH JOCTiIKyBaHUX
mrTamiB Gakrepiit

AKTUBHICTb, O1I/MJI
Bup, mram ¢ibpunore- . .
HoniTIHA ¢ibpyHOMITHYHA | KOJareHa3Ha
Bacillus subtilis 1 16,66 15,66 0,42
Bacillus atrophaeus 08 11,0 10,00 0,10
Priestia megaterium 035 5,60 5,50 0,20
Priestia megaterium 116 8,60 8,50 0,47
Bacillus subtilis 231 20,00 13,00 0,09
Bacillus sp. Myco 13,3 13,00 0,18
Bacillus licheniformis 249 20,0 19,0 0,25
Bacillus subtilis 248 21,66 20,5 0,32
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Puc. 1. TIpoteornis ¢pibpuHoreny, noniMepHoro ¢pibpuHy Ta KOIareHy CyrepHaTaHTaMuU Ky-
JIBTYpaJIbHMX PifiyH MikpoopranisMmis: 1 — Bacillus subtilis 1; 3 — Bacillus atrophaeus 08, 6
— Priestia megaterium 035; 11 — Priestia megaterium 116; 13 — Bacillus subtilis 231; 16 —
Bacillus sp. Myco; 19 — Bacillus licheniformis 249, 20 — Bacillus subtilis 248. a —
SDS-PAGE rigponisy ¢ibpunoreny nporeasamn, mo mictatbcst B CKP. Fg — konTponpHa
npoba ¢pibpuHoreny. 6 — Ensum-enexrpodopes CKP mikpoopranismis. ibprHoren xo-
nmosliMepu3yBanu B noniakpunamigHomy remi. 6 — SDS-PAGE rifponisy nonimepusosaHo-
ro ¢i6puny nporeasamu CKP. Fn — xoHTpobHMII 3pa3ok ¢pibpuny. 2 — EH3uM-enexTpo-
¢dopes CKP mikpoopranismis. [Tonimepanit Gpibpun KomoniMepusyBaay B Ioiakpuia-
migHOMY reni. 0 — SDS-PAGE rinponisy konareny nporeasamyu CKP. C — KOHTpO/IbHUI
3pa3ok KonareHy. e — Ensum-enexrpodopes CKP mikpoopranismis. Kojaren xomomime-
pUsyBaIM B NOMiaKpuIaMigHoMy reii. M — Mapkepu Moeky/sapHoi Macu(x/la)
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IIpY IPOBEZIeHH] 5K eeKTpodopesy, TaK i CHeKTPOPOTOMETPUYHIM METOLOM
(Tabm. 2).

Enexrpodopes rigponisy ¢ibpuny (puc. 1, 6) cigunts, mo CKP mecrn i3
BOCBMU JIOCTTI/KYBaHMX IITaMiB Mai>ke B OJHAKOBill cTyneHi Bomoainu ¢i6-
PUHOJTITMYHO aKTUBHICTIO. Priestia megaterium 116 cnabo posienioBas, a
Bacillus sp. Myco 30BciMm He posmermoBas ¢ibpun. Li pesynpratn Oymn
HiITBep/KeHI TAKOXK eH3UM-eNleKTpodopesoM (puc. 1, 2).

IITo cTocyeTrbes rigponisy Konareny (puc. 1, 0, €), To HallBUIY aKTUBHICTb
nposswm CKP Bacillus subtilis 1, Bacillus atrophaeus 08, Bacillus licheniformis
249, HesHauny — Priestia megaterium 035, Priestia megaterium 116. CKP Ba-
cillus sp. Myco Maibke He IPOSB/ISB KOJTareHa3Hy aKTMBHICTb. AHamoriuHi
laHi ofiepoKaHi AK eeKTpodopes3oM, TakK i eH3UM-e1eKTpodope3oM.

Ockinvku CKP Bacillus subtilis 248 i Bacillus subtilis 231 BuABWIN HailBM-
1y Gi6pMHOreHOIITUYHY aKTUBHICTb, HaMM Oy/IM OTPYMaHi 4aCTKOBO OYM-
IIeHi eH3VMHI ITpenapaTl IUX Ky/IbTyp, Ha AKX JOCTIJKEeHi TaKi B/TaCTUBOCTI,
Ak pH-, TepmoonTumMyM Ta cybcTpaTHA CrIenMidHICTD.

BcraHoB/eHO, 1110 KOMIUTEKCHMIT eH3UMHMIT Tpenapat Bacillus subtilis 231
mae 2 onrtumymn pH sx ¢pibpun(oren)onitnynoi (9,0 i 11,0), Tak i KonareHas-
Hoi (7,0 i 11,0) akTuBHOCTEI (pU1c 2, a).

JI71s1 KOMIIIEKCHOTO eH3MMHOTO Ipenapary B. subtilis 248 ontumanbHOIO
st GibpuH(oren)onityHol akTMBHOCTI Oyma pH 9,0, B Toit yac sAK Jy1 Kona-
reHasHoi aktuBHocTi pH ontumym ckinagas 7,0—8,0 (puc. 2, 6).

BcraHoB/IeHO, 1110 KOMIUIEKCHUI eH3MMHMI nipeniapat B. subtilis 231 ak-
TUBHMII B iHTepBati Temneparyp Bix 4 go 55 °C (puc. 3, a). Ontumym ¢i6-
pun(oren)omnitnynoi ckinagas 37 °C. Topi sk 1 KojmareHasHOI aKTMBHOCTI
Bigmidany 2 ontumymu 3a TeMrepatypu 15 i 50 °C.

Kommtexcamit ensumHmit npenapat B. subtilis 248 xapakrepusyBaBcs
TePMOOITUMYMOM /I KOJIaTeHa3Hoi aKTUBHOCT] 3a TeMmneparypu 50 °C, Topi
AK Wi QiOpMHOreHOMITUYHOI aKTVBHOCTI BCTAHOB/IEHO TEPMOONITVMYM 32
temnepatypu 4—20 °C, a i ¢pibpunonitnaHoo — 15—20 °C (puc. 3, 6).

BuBuenHs cy6cTpaTHOI crIenivHOCTi KOMIUIEKCHUX €H3VIMHUX IIperna-
patiB B. subtilis 231 ta B. subtilis 248 mokasaso, 110 BOHU TijpOMi3y0Th BCi
focmimKeHi 611KoBi cybcTpaTy, ane B pisHii crymeni (tabm. 3). Haibinpor ak-
TMBHO BOHU rifiponizyBanu ¢ibpuHoreH i Gpi6puH.

3a cybcrpatHO crierdivHicTIo 00uBa MTaMM MPOSBIIAITD OJHAKOBY
3akoHOMipHicTh. HariBuma nuroma aktuBHicTh npenapary Bacillus subtilis
231 BusaBneHa mojo ¢ibpuHoreny Ta ¢ibpuuy (BigmosigHo 55,00 Ta
45,00 op/mr 6inka), i He3Ha4Ha 10 KaseiHy Ta KonmareHy (BigmosigHo 0,12 Ta
0,09 op/mr 6inka).

J71s1 KOMIUTEKCHOTO eH3MMHOTrO0 Ipenapaty B. subtilis 248 naiBuia muro-
Ma aKTMBHICTb BifMidamacs mopo ¢ibpmHoreny Ta ¢pi6bpuny (80,00 Ta
55,00 on/mr 6inka BifmOBiTHO), i He3HaYHA IO KOJIATeHY Ta KaseiHy (Bipmo-
BimHO 0,33 Ta 0,14 on/mr 6inka).

HocnifKeHHs 3laTHOCTI YaCTKOBO OYMIIIEHNX KOMIUIEKCHUX IIpenapaTis
eH3MMiB rifjponisyBatu ¢ibpunoreH (puc. 4) cBig4aTh, 1110 npu iHKydauii ¢i6-
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Puc.2. pH ontumym piii KomiviekcHux pepMeHTHMX penapartis B. subtilis 231 (a) i B. sub-
tilis 248 (6): 1 - pibpuHOMiTNYHA, 2 — PI6pMHOreHOMITHYHA, 3 — KOJIareHa3HA aKTYBHOCT]

puHoreHy 3 ensumMoM Bacillus subtilis 231 BinbyBaerbcs rigponis ioro Ao ta B

JIAHIJIOTIB, B TOVI Yac sIK iHKyOauis 3 ensumoM Bacillus subtilis 248 npussopuna
710 Tifposisy Bcix naniori ¢GibprHoreny: Ao, Bf ta v. Otpumani gaui mig-
TBEP/PKYIOTbCS €H3UM-e/IeKTpodOope3oM, OCKIIbKM 30Ha Ail Ha ¢ibpuHOreH
OYNII[EHOTO KOMIUIEKCHOTO Ipenapary eHsumis Bacillus subtilis 248 3Ha4HO
6inbura, HiX Bacillus subtilis 231.

Takum unHOM, MopcbKi mtamu Bacillus subtilis 231 1 248 Mo>kHa BBaXKaTn
NEepPCIeKTUBHYMM JUIS MOJAIbIINX HAYKOBUX HOCTI/PKEHb SK IPOAYLEHTIB
nporeas 3 Gi6prH(OTeH)0MiTUYHO aKTUBHICTIO.
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Puc. 3. TepmoontumyMm fil KoMIUleKCHrX (epMeHTHMX mpenapariB B. subtilis 231 (a) i
B. subtilis 248 (6)

OO6roBopeHHs pe3yNnbTaTiB JOCTi>KEeHb

B pesynbprari NpoBeReHUX AOCTIIKEHb BCTAHOBJIEHO, IO [BA i3 BOCBMH
MOCTIIKeHNX IITaMiB 6aKTepiil, BUAIIEHNX i3 ITMOOKOBOJHUX BiIK/Ia/ieHb
Yopuoro mops, B. subtilis 248 ta Bacillus subtilis 231, € nepcIeKTUBHUMMU [I151
iX MOJa/IBIINX JOCTII/PKEHb SAK NMPOAYLEeHTIB (piopuH(oreH)orenas. 31aTHICTD
CYIIEpHATAHTIB iX Ky/IbTYPa/IbHUX PiJVH Ta YaCTKOBO OYMIE€HNX €H3MMIB Iifi-
ponisyBatu ¢ibpuH Ta GpiOpMHOreH MOKa3aHO PALOM METOMIB, 30KpeMa CIIeK-
TpodoToMeTpuuHNM [7] Ta eH3auM-enexTpodopernannM. Ha ocHoBi xapakTe-
py Aerpapanii ¢pibpuHoreny mMoxkHa ckasaty, mo B CKP Bacillus subtilis 248
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Tabnuus 3
Cy6crpaTHa cienn@idHicTh KOMIUIEKCHUX eH3UMHUX npenapariB Bacillus subtilis 231
ta Bacillus subtilis 248

IInToMa aKTMBHICTb, OL/MT OiKa
Cyocrpat
Bacillus subtilis 231 Bacillus subtilis 248
CDi6pI/IH 45,00 55,00
di6punoren 55,00 80,00
Komnareun 0,09 0,33
Kasein 0,12 0,14

npucytHs o/f/y-dibprHoreHasHa akTuBHIcTb, B Toil 4ac sk B CKP Bacillus
subtilis 231 — rtinbku o/B-¢dibpunorenasuna akrusHicts. lllo crocyerses ¢ib-
puny, To CKP 060X mraMiB po3ierIoBamm TiIbKH Ol-TaHIoru ¢GiopuHy.
HocnimxenHs ¢i3nKo-XiMiYHMX BIACTUBOCTEI YaCTKOBO OYMIIEHUX €H-
3VMIMHUX IIpeIapaTiB okasany, mo ¢ibpuH(oren)oniTnyHa akTMBHIcTh B. sub-
tilis 248 mae pH onrtumym 9,0, a TepmoonTiuMyM Gi6pUHOT€HOMITUIHOT aKTVB-
Hocti — 4—20 °C, B TOI1 yac Ak pibpunonitnynor0 — 15—20 °C. YacTkoBO
OuMIIeHNIT eH3MMHMIT ipenapat B. subtilis 231 mae aBa pH ontumyma ¢i6-

puH(oren)oniTnyHoI akTMBHOCTI 7,0 Ta 11,0, a TepmoonTumym — 37 °C.

M Fg 13 20 M 13 20

L N
70 S 70
63 63
48 e rF - 48

-
35 * 35
25 25
20 20
15 . 15
10 Y 10
a 6

Puc. 4. Enexrpodoperpama ¢pibpunoreny (a) ta ¢pibpuHoreHonitnyHa eH3umorpama (6)
riffpoi3oBaHoro (hiOpPMHOreHy YaCTKOBO OUYNIEHNMI KOMIUIEKCHVMY IIperrapaTaMyl eH-
sumiB Bacillus subtilis 231 (13) ta Bacillus subtilis 248 (20). M — MapKepy MOIeKy/LIPHO]
macu(x/[la); Fg — HaruBHmii GpibprHoreH. 3pasku NpuroToBaHo 3a HasBHOCTI 0.2% [3-Mep-
KaIllTOETaHONY
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3a UMMM MOKAa3HMKAMM JOC/TiIKeHi HaMy €H3MMHI IIpenapaTy BilpisHA0-
TBhCSI Bifl Oflep>)KaHMX JOCTITHMKAMM paHile [22] ZaHUX 00 ONTUMATbHIX
yMmoB zii ¢ibpunonitnaHo0i nporeasu Bacillus velezensis Z01, BupnineHoi 3
Mopcbkoro myny IliBgenno-Kuraiicbkoro mops, pH ontumym gii kol ckia-
nas 7,0, a repmoontumym 40 °C, 1m0 Bifnosifgae ¢isionorivHoMy ceperoBuILy
Tina mopyHN. AHanOrivHi KaHi 6y ofgepskani aBropamu piA GibpuHOMiTIY-
HUX eH3MMIB, i30/IbOBaHMX i3 MOpCbKMX BUAIB Streptomyces radiopugnans
VITSDS [10] ta Serratia marcescens [16].

[To crocyeTbcsa KomareHasHoi akTMBHOCTI €H3MMiB, TO II0Ka3aHO, 1[0 OIl-
TyMyMmu ix gii cknagam: pH 7,0—38,0 i temnepatypa 50 °C mns B. subtilis 248 i
pH 9,0 ta 11,0 (nBa onTMyMma) i Temmeparypa 15 i 50 °C (gBa ontumyma) st
B. subtilis 231.

HocmimKeHHsT KOMareHOTUYHUX €H3MMIB MOPCBKUX OaKTepiit Ha Cbo-
rojiHi He3HayHi i momnepenHi. [ToBigoMsAnOCs Mpo fesiki MOpChKi H6akTepii, 1m0
IPOMYKYIOTb KOJareHoiTnyHi eHsumn. Tak, aBTopu [13] mokasasy, 1o mpo-
Teasa 3 KOJIAreHO/MITMYHOKI aKTUBHICTIO, BufiineHa 3 Pseudoalteromonas sp.
SM9913, e my>xHOI0, TepMOOTITUMYM AKOi 60 °C, ajle eH3uM 3aTHNIT 36epiraTu
12,4 % narBumoi aktuBHOCTI ipu 0 °C. J[JocmigpkeHHA iHIIOro mramy Pseudo-
alteromonas sp. SN2 [23], i3ompoBaHoro 3 nmpubepesxuoi 3ouu [liBgenno-Ku-
TalICbKOTO MOP, CBiJYNTb, IO LISl KOJIAr€Ha3a IMPOAB/AIA ONTUMYM aKTUB-
Hocti npu pH 8,5 i remniepatypi 32 °C. ABTOpM noKasanu, 10 KonareHasa Pse-
udoalteromonas sp. SN2 edeKTUBHO Tifjpoi3yBana MOPCbKIIT KOareH, 0co6-
NMBO i3 pn6’s40i KicTKM icraHcbKoi ckyMOpii Ta pu6’s140i TycKu MOPCHKOTO
NI,

JacTKOBO OuMILEHI €H3MMHI IpemnapaTy GOCHiIPKEHNX HaMM KyJIbTYp
B. subtilis 248 i B. subtilis 231 nposBAIM BUCOKY CyOCTpaTHY crienndidHicTh
Ak 1o ¢ibpuny, Tak i o GibpUHOreHy, IpUIOMy SO OCTAHHBOTO BOHA Oyia
61T BUCOKOI0. 3JaTHICTh VX eH3VIMHMX IIperaparis rifponizysatu ¢ibpu-
HoreH Oy/a ImigTBep/pKkeHa JaHUMU efleKTpodopesy.

PesynpraTu mpoBefieHNX JOCIIIPKEHD JO3BOIANTD HAM IPUITYCTUTH, 110
JUTSL HOJAIBLIVIX TOCTIKeHb IIepCIIeKTUBHYM € B. subtilis 248, yacTkoBo oun-
IeHN}I eH3VIMHMII IIperapar sIKOTO IIPOSIB/IAB TepMOONTUMYM (ibpuHOTre-
HOJITMYHOI aKTUBHOCTI 1pu 4—20 °C. 3acTocyBaHHA XOI0[JOAKTUBHMX IIPO-
Teas B OCTAHHI pOKI IIPUBEPTAE BCe OiIBIIY YBary SOCTIIHUKIB, OCKITbKIM TaKi
eH3VIMM XapaKTepU3yITbCsA TAKMMIU IlepeBaraMi K 30epexxeHHA BIUCOKO]I Ka-
TTITUYHOI e(PeKTUBHOCTI 3a HM3bKVX TeMIIepaTyp Ta He3HAYHUMM BUTpaTa-
MU eHepril Iiff Jac ix BupoOHuITBa. OHAK MOX/IUBICTD IX 3aCTOCYBaHHS 1Ije
He IIOBHICTIO pO3po06/IeHa, [0 00MeXXy€ IIPOCYBaHH: Ta 3aCTOCYBaHHA afjallTo-
BaHMX 10 XOJIO[y IIPOT€a3 y Pi3HMUX rayy3Aax IPOMMUCIOBOCTI i MEIULIVIHNL.

O6upBa JOCTiPKeHNX HaMy MOPChKi ITaMy 6aluI € mepCreKTBHIMMA
TaKO>X K TPOMOOJTITHYHI areHTH, SKi MOXYTb OyTV BUKOPUCTaHi Y MaliOyTHb-
oMmy. B pospobii Ta BIocKOHa/eHHI TPOMOOTITMYHUX 3aC00iB BUKOPIUCTO-
BYETbCS HOBA TEHJIEHIIis, SIKa IIOJIATAE B ITIOCYIEHH] 1X GpibpuH-crenudiyHocTi
Ta e(PeKTMBHOCTI 3B’I3yBaHHA, 110 OY/I0 BCTAHOBJIEHO HaMU IIPK eIeKTPOdo-
PETMYHOMY HOCTiIPKEeHH] €H3UMIB IBOX KY/IbTYP, K B. subtilis 248, rax i B. sub-
tilis 231.
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YHikanbHa criennivHicTh GiOpMHOTeHOMITUYHNX €H3UMIB JO3BOJIAE OT-
puUMyBaTu 3a ix jornomorow Hedisionoriuui pparmenTy Monexynu GpibpuHo-
reHy, AKi 3a cBOIMM BJIACTMBOCTAMM BifipisHAIOTbCA Bif disionoriunux mpo-
IYKTiB IJTa3MiHOBOTO Tifiponisy. BuBuatoun ¢pyHKIIiOHyBaHHA OKpeMux ¢par-
MEHTIB MOJIEKY/I MO>XHa 3pOOMUTU BJMCHOBOK II[OJO 3HAUYEHHA OKpeMUuX ii
IiIAHOK Y IPOTEIH-IIPOTEIHOBUX Ta IPOTEIH-KIITMHHNX B3aEMOJiAX.

BucuoBxu

[TpoTeasu MOpPCHKUX OaKTepill BiflirpaloTh BaXXIMBY POJIb Y Tifpob6ioso-
rivHux nporecax. JocmimpkeHHs 1ux GpepMeHTiB HeOOXiHi /IS KPaIioro po-
3yMiHHA AMHAMiKJ BOJHMX €KOCHCTEM Ta PO3pOOKI HOBMX 6I0T€XHOIOTIYHIX
IIPOAYKTIB.

IToxasaHa 3gaTHICTH €K30IIpOTEa3 CyllepHATAHTIB KYIbTYPaIbHUX PiVH
Gakrepiii, BURiNeHNX i3 JoHHUX ocafiB YopHOro Mops, rifponisyBatu GpiopuH,
¢ibpuHOreH Ta KonareH. BcraHoB/eHO, 1110 1Ba i3 BOCBMM JJOCII/PKEHNX IITa-
MiB 6akTepiit, a came Bacillus subtilis 248 Ta Bacillus subtilis 231, € nepcriekTus-
HVYIMI VIS IX TOJA/IbIINX TOCTIIKEeHb AK IMPOoAyLeHTiB ¢ibpuH(oren)orenas.
BuBuenHs isuko-XiMiuHMX BIACTMBOCTEN YaCTKOBO OYMIIEHUX IpenapaTiB
eH3UMIB I[UX IITaMiB Il0Kasano, 1o npenapartyu Bacillus subtilis 248 i Bacillus
subtilis 231 BifpisHAOTbCA 32 Gi3MKO-XIMIYHMMM BIaCTUBOCTSIMH, 30KpeMa
pH rta repmoontumymom. Tak, ¢pibpun(oren)onitnuna akTuBHicTb B. subtilis
248 mae pH ontumym 9,0, a TepmoonTumMyM (piOpMHOTEHOTITUYHOI aKTUB-
HocTi — 4—20 °C, B 1011 9ac 5K dibpuHOmiTHYHOI — 15—20 °C. YacTKoBO
OuMIIeHNIT eH3MMHMII ipenapar B. subtilis 231 mae aBa pH ontumyma ¢i6-
puH(oreH)omiTn4yHOI akTMBHOCTI — 7,0 Ta 11,0, a repmoonTimym — 37 °C. Ilo-
Ka3aHa 3/JaTHiCTh YaCTKOBO OYMIIIEHOI0 KOMIIEKCHTO IpenapaTy eHsumy Ba-
cillus subtilis 231 rigponisyBatu Tinbku Ao Ta BB manitorn ¢pibpunoreny, B Toi

Jac sAK eHsUMHMIT npenapat Bacillus subtilis 248 rigponisysas Bci 3 aHIorn
¢dibpunoreny: Ao, Bf ta y. BuBuenHs cybcrpaTHOl crienindidHOCTI CBiTINTB,
wo Bacillus subtilis 248 Ta Bacillus subtilis 231 MOXyTb 6yTI IIepCIIeKTBHUMMU
JUISL TIOQ/IbLINX HAayKOBUX MOCITI/KEHb fAK IPOAYLEeHTU IpoTeas 3 Pi6-
puH(OreH)asHOI aKTUBHICTIO.
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THE ABILITY OF THE BLACK SEA BACTERIA TO HYDROLYZE FIBRIN,
FIBRINOGEN AND COLLAGEN

Active producers were selected as a result of studies on the ability of exoproteases of
supernatants of culture liquids of bacteria isolated from bottom sediments of the Black Sea
to hydrolyze fibrin, fibrinogen, and collagen. It was shown that partially purified enzyme
preparations of Bacillus subtilis 248 and Bacillus subtilis 231 differed in physicochemical
properties. Thus, the fibrin(ogen)olytic activity of B. subtilis 248 has a pH optimum of 9.0,
and the thermooptimum of fibrinogenolytic activity is 4—20 °C, while that of fibrinolytic
activity is 15—20 °C. The partially purified enzyme preparation B. subtilis 231 has two pH
optimums of fibrin(ogen)olytic activity — 7.0 and 11.0, and the thermooptimum — 37 °C.
It was established that Bacillus subtilis 248 and Bacillus subtilis 231 may be promising for
further scientific research as producers of proteases with o/B/y-fibrinogenase and ov/-fib-
rinase activity.

Keywords: enzymes of marine microorganisms, exoproteases, fibrinolytic, fibrinogeno-
Iytic, collagenase activity.

ISSN 0375-8990. I'igpo6ionoriunmii >xypHai. 2024. 60(4) 65



