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ETACTA3HA AKTUBHICTD BACILLUS LICHENIFORMIS
IMB B-8008, BUIUIEHOTO 3 JOHHUX OCAJIIB
YOPHOI'O MOP#

Bcemanosneno, wo Bacillus licheniformis IMB B-8008, i3onv08anuii 3 00HHUX 0cadis
YopHozo mops, curmesye npomeasy, AKA NPosI67I€ BUCOKY eNIACMA3HY AKIMUBHICb, NOYU-
Haw4u 3 mpemvoi 000U KynvmusysanHs. Ilokasano, wyo cymmesuil 6naue Ha AKMUBHICHDb
00CTIiONYB8AH020 EH3UMA MAE MEMNEPAMmypa 6Upousysants ma aepauis. OuvujeHudi ex-
sumnuil npenapam mae pH-onmumym 8,0 i mepmoonmumym 37 °C. Vozo monexynspna
maca cmanosums 61usvko 18 klla, numoma axmusricms — 1500 00/mz Ginka.

Knwouosi cnosa: Bacillus licheniformis, i3onvosanuii 3 0oHHux ocadie YopHozo mops,
enacmasHa aKxmusHicmo, pH-onmumym, mepmoonmumym, MoneKyIApHA Macd, NUMOMA
AKMueHiCmb .

Ha cporopHi 6imbuicTs IpOMMCIOBUX €H3UMIB OTPUMYIOTD Bil ITpOJy-
IIeHTiB 3 Ha3eMHUX JIXKepeJl, TOJi AK MOPCbKe cepeJoBIIIIe, sIKe OXOILTIOE OJ1u-
3bKO 71 BifICOTKA 3¢MHOI IIOBEPXHIi Ta € BEJIMYE3HUM PECYPCOM KOPUCHUX €H-
3MMIiB, 3/INIIAETHCA HEBUBYEHMM. 3 MMOABOIO OiI0OTEXHOJIOTII, eH3MMHOI iHXe-
Hepil Ta 3aIpOBa/PKEHHAM iHIINX IHHOBAL[IHUX TEXHOJIOTI 3 IBYJIVICSI MOX-
JMBOCTI /11 epeKTUBHOTO YIIPABIiHHA 6araTuM MOPCBKUM MiKpOOHUM 6io-
PI3SHOMAHITTAM J/IA OTPMMAaHHS HOBUX €H3UMIB, sIKi MO>kHa 0yi1o 6 edpexTus-
HO BMKOPJMCTOBYBATH He JIMIIe AK eKOHOMIYHO edeKTNBHi 6iokaTamisaropu,

IIutysauH s I'yosenko O.B., Bapbaneus JI.JI., IBannusa B.O. EnacrasHa akTUBHICTD
Bacillus licheniformis IMB B-8008, BuzineHoro 3 JOHHUX ocafiiB Yopuoro mops. I'idpobiosn.
swypH. 2024. T. 60. Ne 6. C. 94—106.
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Enacmasna axmuenicmo Bacillus licheniformis IMB B-8008

ajie 71 TaKOX fIK €KOJIOTiYHO 4uucTi peareHTu. Cepes eH3UMIB yBary AOCIIifI-
HIKIiB IIpMBEPTAIOTH TaKi, AKi 3[JaTHi lerpaflyBaTyl HEPO3UMHHI IPOTEIHN, 30K-
peMa ef1acTVH, AKUI iCHY€E B IIO3aK/TITMHHOMY MaTPUKCi Ta CIIOTyYHUX TKaHU-
Hax. BiH smuTMiI HeMONIAPHUMY AMiHOKUCIOTHUMU 3aIMIIKAaMM, TAKUMMU K
aJIaHiH, JTeIMH Ta 130/1eMLIMH, i TOEAHYETbCA 3 MiKpodibpumamm Aia yTBO-
PEHHS eJIaCTMYHUX BOJIOKOH in vivo [5, 6]. Enacrasa € enjonentniasomo, ska
3IaTHA Ti[pOTi3yBaTy HEPO3YMHHMII €l1acTMH HabaraTo edeKTUBHille, HiX
inmi mporeasu. Emacrasy, AKi i30/1b0OBaHi 3 MOPCHKUX NIPOAYLEHTIB, BIiTHOCA-
THCSA 10 €KOJIOTIYHO YMCTUX €H3VMMIB, AKi MOJKHA BUKOPUCTOBYBATU B Pi3HUX
IPOMIUCTIOBUX 1 papMaleBTUYHMX Li/AX. BOHM HMIMPOKO 3aCTOCOBYIOTHCS B
XapyoBill MPOMMCIOBOCTI, MEAMIIVHI Ta XiMiuHill mpomucnosocrti [5, 7, 10, 11,
13, 16, 17]. Kpim Toro, ermacrasu, siki iMMo06iTi3oBaHi Ha OB 513111, BUKOPUCTO-
BYIOTb JI/Is1 IIKYBaHHs Pi3HMX 3aXBOPIOBaHb, Cepef] HUX KapOyHKY/IN, TOLIKOJ -
JKeHy WIKipy, pypyHKynu Ta omiku [17].

Panime [12] B pesynpTari CKpMHIiHTY OakTepiil, BUAIIEHNX i3 JOHHUX
ocapiB YopHoro Mopsi, Hamu 6yB Bifgi6panwit ram Bacillus licheniformis IMB
B-8008, axnit mposABIA€ BUCOKY aKTUMBHICTDb IO BiJHOIIEHHIO /IO €/IaCTUHY.
Tomy metolo fanoi po6oTn 6y10 JOCTIANTY flesKi TapaMeTpu JIOT0 KY/IbTUBY-
BAaHHA, a TAKOXK OTPMMATY OYMIEHUIT €H3MMHNI IIpenapar i JOCIigUTH 110ro
bisuKo-XiMiYHi BTaCTUBOCTI.

Marepian i MeTOgMKa JOCTiI)KEHDb

O6’extoMm pocnimxenns 6ys mwtam Bacillus licheniformis IMB B-8008, i30-
JIbOBAHUII 3 JOHHKX ocafiB YopHoro mops. [l pocmifi>)keHHA JUHAMIKY efac-
Ta3HOI aKTUBHOCTI Ta ii HAKOIMYEHHA B AKOCTI 6a30BOr0 BUKOPUCTOBYBAJIN
cepemoBuie Takoro ckmagy (r/m): KH,POs — 1,0, MgSO4x7H,O — 0,75,
ZnSOsxH,O — 0,25, (NH4).SOs — 0,5, manbrosa — 1,0, sxematun — 10,0,
apixmxosuit aBronisat — 0,15, pH 7,0.

Kynbtypy B. licheniformis IMB B-8008 BupoIyBany y ImOMHHNX yMOBaxX
3a Temneparypu 28 °C y xonbax Epnenmeriepa (750 mi), sxi mictim 100 M
KUBIWIBHOTO cepefoBuia. biomacy Bipminanu meHTpudyryBaHHAM NpuU
5000 g mpotarom 45 XB, MiC/IA YOO B CyIIEpHATAHTI KY/IbTypaabHOI PifMHi BU3-
Haya/y MPOTEOiTUYHY aKTUBHICTb. /11 oflep>KaHHA OYMILEHOTO €H3UMY /10
CyllepHaTaHTa Ky/IbTYPa/JbHOI PilMHY JOABAIM CYXY Cib Cy/nb¢aTy aMOHII0
lo KiHneBoi KoHLeHTpanil 90 % HacuvyenHa. Cymim Butpumysamu 12—16 rop
3a temriepatypu 4 °C i eHTpudyryBamu B Tux camux ymonax. Ocap s6upanm i
PO3UMHAMN Y TpUKpaTHOMY 06’eMi 3 M cynbdary amoHniro. [ly14 noganpuroi
OYVICTKM OY/I0 BUKOPUCTAHO MeTOAM renb-dinbrparnii Ta ioHo0OMiHHOI Xpo-
marorpadii. 'enb-¢inprparito nposoaym Ha KonoHIi (2,5x90 cm) 3 HeitTpa-
npHuM TSK-renem — Toyopearl HW-55 dipmu «Toyo Sodar, Anownis, ypisHo-
Baxewiit 0,01 M Tpuc-HCI 6ydepom, pH 7,8. Ocan, oTpuMaHnmit B pe3y/nbTari
¢dpaxiionyBanHs cynbdaToM aMoHilo, po3uuHsmu B 1,5 o6’emax 0,01 M
Tpuc-HCI pH 7,8. 3pa3ok HaHOCWIN Ha KOJIOHKY, €/TI0I0BA/IN TUM CaMuM Oy-
¢depom 3i mBupkictio 90 mir/rop. Opaxuii, 0 MicTWIN e1acTasHy aKTUBHICTD,
36upamm, 06’eHyBaNN Ta KOHIEHTPYBaIM (=Y 5 pasiB) yImaproBaHHAM IIifi Ba-
kyymoM. OTpuMaHi 3pasky HaHOCMIM Ha KOMOHKY (3x35 cm) 3 Fractogel
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DEAE-650-m «Merck», Himeuunna, ypiBHoBaxkeny 0,01 M Tpuc-HCI 6yde-
pom pH 7,8. Emrorjito npoBoguiu B niHitHoMy rpagienti NaCl (0—1 M, no
200 M) 31 mBUAKicTIO 24 MI/TOf,.

Enacrasny akTMBHICTb BM3HA4aay KOJTOPMMETPUYHO 3a iHTEHCUBHICTIO
3abapB/IeHHA PO3YMHY IIPY €H3VMATIYHOMY TiIpOJIi3i e1acTNHY, 3a06apBIeHO-
r0 KOHTO 4epBOHUM [1]. IHTeHCUBHiCTD 3a0apB/IeHHA BUMipIOBaIM Ha CIIEK-
Tpodoromerpi CP-26 mpu foBKMHI XBui 515 HM. 3a OAMHUIIO aKTUBHOCTI
NpUiiMany TaKy KiIbKiCTb €H3MMY, AKa KaTalidye Tigposis 1 Mr enacTuHy 3a
1 xB.

Bwmicr 6inka Ha Bcix eTanax ZOCIPKEHHS peeCTpyBaltn Ha CIIeKTpogOoTo-
metpi CD-26 ripu 280 um. Voro KinbkicTh BusHayamm 3a Metonom [1]. TnuTen-
CUBHICTb 3a0apB/IeHHA IpoO BuUMipIoBany Ipu JOBXUHI xBumi 750 HM. Sk
CTaHJAPT BUKOPUCTOBYBIN OMYauNii CUPOBATKOBUIT a/TbOYMiH.

BusHayeHHA MOJIEKY/IAPHOI Macy €H3MIMY Y HaTUBHIl CrCTeMi IPOBOAVIN
3a JI0IoMOorolo renb-dinbTpanii Ha KomoH1i (1,3x50 cm) 3 Sepharose 6B. Binb-
HUIT 00’€M KOJIOHKY, AKMIT OyB BCTAHOBJIEHNII i3 3aCTOCYBaHHAM 0/IaKMTHOTO
nexcrpany 2000, cranoBuB 20 M. Komonky 6yno ypiBHOBaxkeHo 0,01 M
Tpuc-HCI 6ydepom, pH 7,8. Ha k0mOHKY HaHOCHIN 1 MJI PO3YMHY €H3UMY
(10 mr), 36i/IBIIVBIIY TOIIEPEAHBO IYCTUHY PO3UNHY JOAABAaHHAM CaXapo3! B
KiHIeBil1 KoHeHTpanii 0,5 M. Emonito npoBogumu tum camuMm 6ydepom 3
0,1 M NaCl. Isupkicts emonii — 0,3 m/xB. KanibpysanbHy kpuBy fis pos-
PaxyHKY MOJIEKY/IAPHOI Macy 6ymyBau 3a JOIOMOro 6iKiB-MapkepiB ¢ip-
mu «Pharmacia» (IlIBenis): pubonykneasu (13,7 x[la), nmporeinasu K
(25,0 x[Ia), oBanmbbOyMminy Kypstuoro (43,0 x/la), 6u4a4oro cupoBaTKOBOTO a/lb-
6yminy (67,0 x[la).

HocnimKenna BIIMBY TeMiepaTypu Ta pH cepepmosuina nposoguim B
iHTepBai reMneparyp Big 4 1o 70 °Cra pH Bif 2,0 mo 12,0, ocranHil cTBOpIO-
Baim 0,01M yHiBepcanbanm pocparaum 6ypepom (YDB).

TepmocTabinbHicTb npenapatis BusHavamu 3a Temnepatypu 37 °C (exc-
nosuuis 90 xB), pH-crabinbHicTh — npu nokasuukax pH cepeposuia 7,0, 8,0
12 9,0 (excrio3uuist 120 xB). ITic/sa BudyepnanHs yacy fiii Ha €H3UM BifjIIOBiHO-
ro (baKTopy Bin61/[pam/[ anikBoTy 110 0,5 MJI i BU3HAYa/IM aKTUBHICTD, K OIIMICa-
HO BMIIE.

Yci gocnipn nposogunyu B 3—5 NOBTOPEHHAX. [I14 NPOBEJEeHHA CTaTH-
CTMYHOTIO aHa/i3y BUKOpUCTOBYBanu t-Kpurepiit CtbrofenTa. JlaHi mpencras-
JeHi AK cepefHe + CTaHAapTHA MOMIIKa (M+m) i BBaXXaOTbCA 3HAUYIIUMU
npu p < 0,05. PesynbpraTy, npescrasieHi y Burysaai rpadikis, 06pobism 3a no-
nomoroto Microsoft Excel 2007.

PesynbTaTi moCnigKeHb

BusuenHns B ayuHaMmini kynbrusyBanHs Bacillus licheniformis IMB B-8008
MO3aK/TITMHHOI e/1acTa3HOl aKTMBHOCTI IMOKa3ano (puc. 1), 1o MakcuManbHe
3HAYeHHS BiIMiYa€TbcA BXKe Ha TpeTio — IT ATy fo0y. [Tounnaroun 3 mocToi
06U BUPOIYBaHHS PEECTPYBA/IU 3HAUHE 3HVDKEHHS e/IaCTa3HOI aKTUBHOCTI.

CyTTeBuit BIUIMB Ha aKTUBHICTh €H3MMIiB MAlOTh IIapaMeTPpy KY/IbTUBY-
BaHHs IIPOJYLIEHTIB, 30KpeMa TeMIlepartypa Ta aepaitis. Hait6inbury emacrasuny
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Puc. 1. EnmacrasHa aktuBHicTh B guHaMmini BupouyBanus Bacillus licheniformis IMB

B-8008

aKTMBHICTb B CyIlepHATaHTi KylbTypanbHol piguuu B. licheniformis IMB
B-8008 Bigmiueno 3a tremneparypu 28 °C (ta6n. 1). IIpu gocmimKeHHi BIVIUBY
iHTeHCMBHOCTI aepariii Ha efacTasHy aKTUBHICTb BCTaHOBJIEHO, IO Oibii
00’ €MV )KMBIUIBHOTO CepelOBMUINA B KONIOAX, sIKi 3HVDKYIOTh IIBUIKICTD pO34N-

Tabnuuys 1
BB napamerpiB KynbTuByBauHus Bacillus licheniformis IMB B-8008
Ha e/lacTa3Hy aKTUBHICTh

[TapameTpy KynbTUBYBaHHsA

Enacrasna akTuBHICTD, OfI/ M/

Temnepatypa, °C

O6’em cepenoBuMIna, MI

[IBMAKICTD HepeMillyBaHHs, 06/XB

15
25
28
37
42
50
100
150
200
250
201
212
230

5,5+0,05
28,7+0,93
35,0+0,20
18,9+0,10
8,1+0,10

33,8+0,50
35,0+0,70
27,1+0,12
17,5+0,13
7,0+0,05

10,1+0,05
26,3%0,15
35,0+0,25
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HEHH:A KJCHIO, CIIPUAIOTH CYTTEBOMY 3HVDKEHHIO aKTMBHOCTI. MaKcuManbHmii
piBeHb €acTa3HOI aKTMBHOCTI 3adiKCOBaHO IpM Ky/IbTMBYBaHHI B KOJI0ax 3
100 M1 >KMBUJIBHOTO CEpeNOBUIIA.

[Tpu mocmimKeHHi BIVIMBY MIBUAKOCTI ITePEMIlyBaHHSA HalBUILY aKTUB-
HicTb BigMivanu mpu BupolyBanHi 3a 230 06/xB. IIpu 3MeHIIeHH] IIBUAKOCTI
nepeMilllyBaHHA BiJOYBa€TbCA CYyTTEBE 3HIDKEHHA €/1aCTa3HOI aKTMBHOCTI.

I Bupinenns ta ounctku enacrasu B. licheniformis IMB B-8008 Buko-
PUCTOBYBaIM K/IACU4HI 1A (PpaKLiOHyBaHHA OiTKiB METOAM: BUCOMIOBAHHA
cynbdaToM aMoHilo, reb-(inbpTpanio Ta ioHooOMiHHY XpoMaTorpadiio. Pesy-
JIbTaTV OYVICTKY €H3MIMY HaBeIeHO B Tabmmj 2.

[Ipu dpakiionyBaHHi cynbdaToM aMOHIIO elacTa3Ha aKTUBHICTh Marbke
He 3MiHWIach. JHAYHE Mi/IBUIIIEHHA aKTUBHOCTI OY/I0 JOCATHYTO B pe3y/IbTaTi
renb-inbrpanii 90 % Bucony cynbdarom amonito Ha TSK-HW-55 i orpumano
dpaxkuito (puc. 2, auB. Tabn. 2), B sKiil enacTa3Ha aKTUMBHICTb CTaHOBUJIA
700 ox/mr 6inka, 1m0 B 10 pasiB Builje MOPiBHSAHO 3 BUXiJHOI aKTUBHICTIO.

[Topanpira ouncrka enacrasu ioHo0OMiHHOI xpomaTorpadiero Ha Fracto-
gel DEAE-TSK-650M 3 Bukopucranuam rpagienty NaCl (0-1 M) (puc. 3, gus.
Tabs1. 2) Ipu3BeJIa [0 3HAYHOTO MiIBUI[EHHS MUTOMOI aKTUBHOCTI IIOPiBHSHO
3 BuxijgHo!O (B 21,43 pasa).

OTxe, i3 cymepHaTaHTy KynabTypanbHOI pipmuu B. licheniformis IMB
B-8008 6yno BupineHo MpoTeasy 3 e1acTa3HOK aKTUBHICTIO, BUXif AKOI mic/A
OYVICTKY CTaHOBMB 16 %, a mMTOMa aKTUBHICTh craHoBmaa 1500 on/Mr 6inka
(muB. TabmI. 2).

['oMOreHHICTh BMUAIIEHOTO IIperapary 3 €/l1acTa3HOK aKTUBHICTIO 6y/o
nigTBep/KeHO renb-(inpTpanieto Ha KomoHui 3 Sepharose 6B i BcTaHOBIEHO
JI0r0 MOJIEKY/IIPHY Macy, sIKa cTaHOBWIA 6/m3bko 18 x/la (puc. 4).

Tabnuuys 2
OcHOBHI eTanyu 0YUCTKY eH3sUMHOro npenapary Bacillus licheniformis IMB B-8008
3aranpHuit | 3araabHa [Intoma ax- .
. . . . . Cryninp
Crapii ouncTku | BMicT 6i/IKa, | aKkTUBHICTD, | Buxim, % | TuBHicTb,
. OYNICTKI
MT on/mn on/mr Oinka
CynepHaraHT Ky- 2500 175 000 100 70 —
JIbTYpa/IbHOI
pinvHN
Ocamxennsa 90 % 1220 92 025 48,8 75 1,07
cynbdaTom
AMOHII0
T'enb-dinprpanisa 70 49 000 30 700 10, 00
Ha Toyopearl
HW-60
AHioHOOOMiIHHA 28 42 000 16 1500 21,43
xpomarorpadisg Ha
Fractogel
DEAE-650M
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Puc. 2. TIpodins emonii na TSK-HW-55 ensumuoro npenapary Bacillus licheniformis IMB
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Puc. 3. TIpodins enronii ensumuoro npenapaty Bacillus licheniformis IMB B-8008 na Frac-
togel DEAE-650M B rpapgienti NaCl (0—1 M)

Ba)k/MBOI0 XapaKTepUCTUKOI0 Oyab-sIKIX €H3MMHIX IIperapaTiB € OITH-
MajIbHi mapaMeTpn ix fii, 3okpema pH i Temneparypa. Ilokasano (puc. 5, a),
1[0 OYNILeHNIT eH3UMHUII nipeniapat B. licheniformis IMB B-8008 akTuBHMit B
JOCUTDh IIMPOKOMY iHTepBaIi pH Bin 4,0 no 11,0, 3 onrtuMmymoM 1pu 8,0, a Ta-
KOX B flianasoHi Temmneparyp Bifi 4 o 60 °C, 3 TepmoonTumymom nipu 37 °C
(puc. 5, 6). Emacrasa HecTabinbHa Ipy BICOKNUX TeMIepaTypax (puc. 6, a). ITo-
Ka3aHo, 1110 3a TeMIlepaTyp, AKi Buiii 3a 50 °C, akTUBHICTb cTpiMKo nagae. Tak,
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Puc. 4. Monexynsapna maca enactasu Bacillus licheniformis IMB B-8008 y HaTuBHit cuc-
teMi. Mapkepu MoeKy/sIpHUX Mac: pubonykieasa (13,7 xlla) (1), mporeinasa K (25 x]la)
(2), oBanbbymin (43 x[Ia) (3), 6uyaunit cupoBaTkoBuit anbOyMmiH (67 xlla) (4), E — ensum-
Huit penapart Bacillus licheniformis IMB B-8008

BXe 3a depes 30 xB iHKy6amii 3a Temneparypu 50 °C enacrasHa aKTUBHICTb
3HIVDKYBaIach Ha 63%, a 3a Tremneparypu 60 °C B nux ymoBax — Ha 75%. IIpu
inky6auii gocmipkyBaHoro eHsumy 3a Temmneparypu 70 °C eacTasHa aKTUB-
HicTb 3HIDKYBaach Ha 90 % Bike yepes 15 xB. Bubdyenns pH-crabinpHoCTi HIO-
Kasaso (puc. 6, 6), mo ensum npu Temneparypi 30 °C i pH 7,0 Ta 8,0 va 100 %,
npu pH 9,0 (Ha 95—98 %) 36epirae akTuBHicTb poTsArom 90 xs.

Taxum 4nHOM, 3’s1cOBaHO , o B. licheniformis IMB B-8008 cunTesye memn-
TUJa3y, AKa IPOABJIAE BIUCOKY €1aCTa3Hy aKTUBHICTb, IIOYMHAIOYM 3 TPETHOI
1061 Ky/IbTUBYBaHHA. BCTaHOB/IEHO, 110 ITapaMeTpy Ky/IbTUBYBAaHHS CyTTEBO
BIUIMBAIOTh Ha aKTMBHICTb JOCTIIPKYBAaHOTO €H3MMa, 30KpeMa TeMIlepaTypa
BUPOIIYBaHHA Ta aepalis. BusHaueHO MOJIEKY/IApHY Macy OTPMMAHOIO O4M-
I[eHOTO €H3UMHOTO IIperapary, Aka CTaHOBUTD Om3bKo 18 k[la. TemmepaTypa
37 °Ci pH 8,0 € onTumanbHuMu [ rigponisy enactuny B.licheniformis IMB
B-8008.

OO6roBoOpeHHs pe3y/IbTaTiB JOCTiKeHb

Mopcpke cepenosuile — Ije OfHA 3 Hallpi3HOMaHITHIIINX €KOCKCTEM Ha
3emiti, ie MEIIKAIOTh MiNbiToHY BU/iB 6akTepiit. OcTaHHI BUPOO/IAIOTH INPO-
KU CIEKTP (pepMEHTiB, 6araTo 3 AKMX € yHiKa/JIbHMMIU i He BUABIIAIOTLCA B Ha-
3eMHOMY cepepmoBuii. [leAKi 3 IuX eH3MMiB MalOTb €KCTPeMaJIbHi B/IACTU-
BOCTI, TaKi SIK TepMOCTA0iIbHICTh, XOTOJOCTINKICTD, 200 CTIMIKiCTh TO BUCOKUX
KOHIIeHTpalilt coni. MopcpKi 6akTepii BifirpaloTh BayK/IMBYy pojb y pO3KIIa-
JlaHHI OpTaHiYHUX PeYOBVH, KPYyroobiry o>xMBHMUX pedoBUH Ta bioreoximiy-
HIX MPOIIECax B OKeaHi. [xHi GpepMeHTH GepyTh y4acTh y TAKUX MPOLECAX, K
posiernyieHHs OiNKiB, MiHepai3alisi OpraHiYHMUX PEYOBMH, [JETOKCUKALis 3a-
OpynHioBayiB. ToMy BOHM BUCTYIIAIOTh iHAMKATOPAMy €KOTOTTYHOTO CTaHY.
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Puc. 5. pH-ontumyMm (a) ta TepmoontumyM (6) aii enacrasu Bacillus licheniformis IMB
B-8008

depmeHTHN 3 MOPCHKUX 6aKTepiil MAIOTh LIVPOKUII CIIEKTP 3aCTOCYBaHb y
6i0TexHOOTIl: po3pobKa HOBUX hepMEHTHUX IIPEapaTiB [Isi XapuoBoi, hap-
MalleBTMYHOI Ta KOCMETMYHOI IIPOMICIOBOCTI, biopeMepianis 3a6pyaHeHOro
cepeoBuIna, BUPOOHUITBO OiomanmBa Ta iH.. [IpoTe, He3BakauMm Ha KO-
MepLiiiHy IpUBabIMBICTDb Ta MEAVYHY HEOOXiIHICTD, 3a/IMIIAIOTHCA He3 ACO-
BaHMMIM JiesiKi 6i0XiMiuHi acrieKTu [ux 6aKTepiit.

InTepec 1o e1acTONMITUYHNUX €H3UMIB, 11O CIIOCTEPIraeTbcs B OCTAHHI Je-
CATWIITTS, BUKIVKAHUII TepefyCiM IXHbOI AKTMBHOIO YYacCTIO Y PO3BUTKY
Pi3HMX 3aXBOPIOBAaHb 3aI1a/IbHOTO I'€He3Y i BUCOKOK KIIiHiKO-[iarHOCTUYHOIO
iHdbopMaTUBHICTIO BM3HAYeHHS ILMX IpoTea3 Hmpy 0OaraTbOX IMATOIOTiYHUX
craHax. Ile 3HAYHOIO MipOX0 IOSACHIOETHCA BUCOKOK KATAJTITUYHOIO aKTVB-
HICTIO €/1aCTas3 i IMPOKUM CIIEKTPOM IIPOTEIHIB, AKi MiIHar0ThCA MPOTEOI3Y i
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Puc. 6. Tepmocrabinbaictp (a) Ta pH-crabinpuicts (6) enacrasu Bacillus licheniformis
IMB B-8008

BTpavyaloTh CBOI 6i0/IOTiUHI BIACTUBOCTI mif Ai€ro 1ux eHsumiB. OgHUM 3
HiIXO/IiB J/IsI OTPMMAHHS e/1acTa3 i3 6aKaHUMU XapaKTePUCTUKAMU € CKPU-
HIiHT 6aKTepiil 3 eTacTOMTHYHO0 aKkTUBHicTIO. OHAK iCHYIOTDb IeBHi TpPyZ-
HOIIi IpM BUAIIEHH] 6aKTepiif, alalTOBAaHNX O POCTY B CEpeOBMIIII 3 BUCO-
KMMI KOHIJEHTPaLiAMI COJIEN, B YMOBAaX eKCTPEMA/IBHOTO TUCKY, pH, TemIte-
parypu [3, 6, 7, 10, 11, 13, 16, 18]. Tomy y cBiToBiit niTepaTypi focuth 06Me-
JKEHi JIaHi CTOCOBHO INPOAYLIEHTIB 3 €/IaCTa3HOI0 AKTMBHICTIO, BUAIIEHNX i3
MOPCBKOTO cepefoBuila. Bifomo, 1110 MOPChKi eKOCHCTEMN € IPUPOJHUM Ce-
penoBuILeM I/I TaKMX MTATOTeHiB TIOMHY 1 TBApUH, K 6akTepil popis Aero-
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monas ta Vibrio. ABropu [9] pocninumm 34 Mmopcbki mramu Vibrio alginolyti-
cus, AKi Bupouysany nporAarom 18—24 rog npu 37 °C Ha cepefoBUILI 3 TyX-
HYM nenToHoM i 1—3 % NaCl i BctaHOBUIN, 1110 BOHYM IIPOSAB/IAIOTD €/1aCTa3HY,
KOJIar€HasHy Ta XOH/POITMHAa3Hy aKTMBHICTh. Ili eH3suMu BiflIOBiZarOTh 3a
IpOAB Bipy/IEHTHOCTI JOCTIPKYBAaHUX INTaMiB, AKi € MPUYMHOI0 JTEepMaTo-
JIOTiYHMX iH(EKIIili TIOAVHM, TOMY ITOIIYK HellaTOT€HHVX [Is JTIOAVHY IPOAY-
IIeHTiB 3 €/1aCTa3HOI0 AKTYBHICTIO € aKTya/IbHMM 3aBJAHHAM JJOCTiTHNKIB. Tak,
3 Mopcbkoro mrtamy Bacillus pumilis ofep>kaHo TepMOIabinbHUIL e1acToi-
TU4HMII eHsum 3 pH-ontumymom 8,0—9,0 i nuromoro aktuBHicTIO 119 opn/mr
nporeiny. Ha BifMiHy Bijf iHINMX eH3MMiB, BUJUIEHNX i3 MOPCBKMX MiKPOOp-
raHismis, enacrasa B. pumilis He iHaKTVBYBasIacsi MOBHIcCTIO (a TibKY Ha 25 %)
posurroM NaCl [17]. 3 Mopcbkoro myny B paitoni 'e3iBo Llmabxyanmao (Ku-
Tait) aBropu [13] Bupinum mram Mopcbkoi 6aktepii Pseudomonas hibiscicola
SD8, saxuit NpofyKyBaB Ty>KHY IIPOTEA3y 3 €71aCTa3HOI0 AKTMBHICTIO IIPU JI0TO
Ky/IbTMBYBaHHi B 20 M1 cepepioBuina B 100 M1 konbax Epnenmeriepa npotarom
48 rop 3a remneparypu 30 °C, 3 moyarkoBuM 3HadeHHAM pH 7,5. 3 Mopcbkux
BigkmaziB y CiaMmchbkiit 3aTo1i Ha mbuHi 24 M gocniguuku [19] Bupinunm Ba-
cillus megaterium, AKX IPOABIIAB €MacTa3Hy aKTUBHICTD. Y Pi3HMX MiclieBO-
crax CxigHoi nposinnii Cayziscbkol Apasii 3 Bogu Ilepcbkoi 3aTOKM, IJIXK-
HOTO IiCKy, Xap4OBMX IPOAYKTiB, BepOII0KOTO MOJIOKA, CUPY Oy/10 BUJIIEHO
91 6axTepianbHUIl i3071AT, MO NPOAYKye enactasy [6]. Ame HaiiBury
(771,3 om/mi) enacTasHy aKTUBHICTD BifjMiueHo y mrama Priestia megaterium
gasm 32, BUZIIEHOTO 3 Xap4YOBMX IIPOAYKTIB, y TOM Yac AK e/lacTasHa aK-
TUBHICTb B ITaMax Serratia marcescens gasm 82, i30/IbOBAHOTO 3 IUIAXKHOTO
HiCKYy, i Serratia marcescens gasm 91, i3onboBanoro 3 Bogu Ilepcbkoi 3aTokuy,
Oy’1a HIDKYOI0 1 cTaHOBWIIA BinoBigHO 453,2 T2 405,5 of/M1. [HII focmifHIKY
[8, 14] onTyMi3yBa/m yMOBYM IPOAYKIIi €1acTa3yt MyTaHTHMM IuTamMoM Bacil-
lus licheniformis ZJUEL31410, Axnit Ipu Ky/IbTVBYBaHHI Y I/TMOMHHUX YMOBaX
npy MBMUAKOCTI mepeminryBanHsa 220 06/xB Ta 06’eMi cepepoBuia 25 M1 y
kosn6ax Epnenmeitepa 06’emom 250 MJT CMHTe3Y€ e1acTasy, MaKCMManbHa aK-
TUBHICTD AKOI cTraHoBWIa 495 Opn/Mmi. Enacrasy Chryseobacterium indologenes
WZES87 3 BUCOKOIO aKTMBHICTIO aBTOPY [15] ounInanm y Tpy eTamm: ocajykeH-
HAM Cy/1b(}aToM aMOHiI0, aHiOHO0OMiHHOI0 XpoMaTorpadieio Ha Q-Sepharose
Ta renb-¢inprpaniiiHo xpoMatorpadiero Ha Sephadex G-75. AKTUBHICTBH
OYMIL[eHO] eacTasy cTraHoBMIa 2376,5 on/mr (8,3-KpaTHe 30i1bLIEHHS TUTO-
MOI aKTMBHOCTI), BUXif 5,8 %, MorekynapHa Maca 26 k/la. et pepmenT 6yB
crabinbHuM B pianasoni pH 5,0—10,5 mpu 37 °C. OnTuManbHa TeMneparypa i
pH cranosunu Bipnosigno 37 °C ta 7,5. BusasneHo, 1110 aKTUBHICTD LIi€l eac-
Tasy 3HIDKY€eTbCA 3a TeMiiepatypu Buie 50 °C. bamusbki 1o i€l enacrasy Bac-
TUBOCTi OYMIIEHOTO HaMM eH3uMMHoro npenapaty Bacillus licheniformis IMB
B-8008 [14, 16]. MonexynsapHa Maca eH3VIMHOTO ITperapary CTaHOBUTD O/1M3b-
Ko 18 x/la, remnepatypa 37 °C i pH 8,0 € onTumanbHMMM A/ Tifiponisy enac-
tuny B. licheniformis IMB B-8008. Ensum 6yB HecTabi/mbHUM IIpH il BUCOKUX
TeMIIepaTyp. Ajle 3a CBO€I0 akTMBHIcTIO (1500 ofi/Mr 6i/1Ka) BiH MOCTYNAETHCA
mramy Chryseobacterium indologenes WZE87, akTMBHICTb ef1acTasy y AKOTo
craHoBuiaa 2376,5 op/mr 6inka. BogHoyac 3a CBOEI0 aKTMBHICTIO enacrasa
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nocnimpkeHoro Hamu mwtamy B. licheniformis IMB B-8008 (70 on/mr 6inka) me-
pesuitye enacrasy mramy Bacillus thuringiensis IMB B-7324, BupineHoro 3
YopHOro Mops, aKTUBHICTb AKOI B CyII€PHATAHTI Ky/IbTypa/JIbHOIL PiIHM JOCA-
raja 14-16 opn/mr 6inka [4], a Takox emacrasy Bacillus sp. IMB B-7883, ak-
TUBHICTD AKOI B CyII€PHATAHTI KY/IbTypa/lbHOL pigyHu cTaHoBuIa 24,0 of/Mn
[2].

Takum 4MHOM, aHa/Mi3 HaBeJeHNX AAHMX JiTepaTypu i ofiep>KaHNX HaMU
€KCIIEpVMEHTA/IbHUX Pe3Y/IbTATiB CBiJYUTDH NPO HAABHICTD €1aCTOMITUYHNUX
€H3UMIB y MIKPOOpraHi3MiB, 110 Ha/eXXaTh 10 PiSHUX TaKCOHOMIYHUX TPYIL.
Bonu BukoHyIoTb pi3Hi (isionoriuni ¢pyHkii, 30kpeMa MOXYTb BifirpaBaTu
IeBHY poOJIb y NPOsBi IMaTOT€HHMX BJIACTMBOCTEN IpopyueHTiB. ToMy poc-
TPKEHHA 3[JaTHOCTI PiSHMX MIKpOOPTaHi3MiB TiIpO/Ii3yBaTH €1acTUH, PO3-
poOIeHHs MEeTO/IiB BUJII/IEHHS 1 OUMIIIEHHS €/1acTas3, a TAKOXK BUBYEHHS iXHIiX
¢bi3nKO-XiMIYHMX 1 KaTaIITUYHNX BIACTUBOCTEN MAIOTh II€PCHEKTUBY Teope-
TUYHOTO i IIPAaKTUYHOTO iX 3aCTOCYBaHHA Y 610TEXHOIOTIYHNX IIPOIiecax.

IITo cTocyerbes enactasy Jocnifkenoro Hamu mramy Bacillus lichenifor-
mis IMB B-8008, To 3a cBO€I0 aKTMBHICTIO i (i3sMKO-XiMIYHMMU BIACTUBOCTS-
MM BOHa MO>Ke OyTV BUKOPYICTaHA Ha TPAKTHILIi ITiC/IsA ITO/Ja/IbINUX JOCTiIKeHb
MOXIVBOCTeI 1 3aCTOCYBaHHSA AK OKPeMO, TakK i B CKIafi momidepMeHTHUX
MeIVMYHVX IpenapatiB pisHoi aii. Emacrasyu, okpemo a60 B KOMIUIEKCi 3 iHIIm-
MI IIpOTea3aMy, BUKOPUCTOBYIOTb i OOpOOJIEHHS paH IpyM OIKax, /I
3MEHIIeHHA 3alla/IbHIX IPOLeciB, HAOPAKiB, FeMaTOM Ta iH.

BucnoBkn

Enacrasa Bigirpae BaX1MBY pOJ/Ib Y PELMK/IIHTY IOXMBHUX PEYOBMUH B
MOPCBKMX €KOCUCTEMAX, IO CIPUAE MiTPUMI iXHBOI MPOAYKTUBHOCTI. BoHa
MO>K€ MOTIOMOITH PETYII0BATU MOMYAALiil pi3HUX OpraHi3MiB B €KOCUCTEMI,
IO € BOXIMBUM s 30epeskeHHs OiomoriuHoro pisHomanirtsa. Emacrasa
BII/IMBA€ HA €BOJIIOLIII0 MOPChKIMX OPTraHi3MiB, HAIIPUKIIAJ, CIIPUAIOYN PO3BUT-
Ky HOBJX M€XaHi3MiB 3aXMCTy BiJj XVKaKiB.

HocmimkeHHs enacTa3 MOPChKUX OaKTepill JOIIOMOXKe Kpallle 3p03yMiTu
(dYHKIIIOHYBaHHS MOPCBKIX €KOCUCTEM. B mofanbiiomy e 03BOMUTDL BUKO-
PUICTOBYBATH e€/1acTady MOPCBKMX OakTepiil i po3poOK) HOBMX MeETO[iB
6iopemeriariii Ta iHIIMX eKOTOTIYHMX TEXHOJIOTIil. BiBYeHHs eacTas MOPCh-
Kux 6akTepiil J03BOMUTD po3poOUTU HOBI JIiKM Ta iHIIi 6i0/10TiYHO aKTUBHI
CIIOTTYKM.

Hocnimxenns enacrasu Bacillus licheniformis IMB B-8008 mokasasno, 1110
CYTTEBMI BIUIMB Ha aKTUMBHICTb JOCTI/PKyBaHOTO €H3MMa MA€ TEMIIEPATypa
BUPOIIYBaHHA Ta aepallid. BcraHoBIEHO, 1[0 MOIEKY/IApHA Maca OUYMILEHOTO
€H3VIMHOTO IIperapaTy cTaHOBUTb 6/m3bKo 18 kx/la, pH-ontunym - 8,0, Tep-
MoonTumyMm - 37 °C, muTomMa akTuBHicTb — 1500 op/mr 6inka. TakuM YMHOM,
JOCTTiI>KeHa e/1acTasa MoyKe OyTy BUKOPYICTaHA B XapYOBill IPOMICIOBOCTI Ta
Me[IMLIVHI, 30KpeMa [/ pereHepallii Ta 3arO€HHA €TaCTUHOBMX BOJIOKOH I10-
IIKO/DKEeHOI MIKipy . AJle I IbOro MOTPiOHO IPOBECTV AOAATKOBI JOCIIIf-
JKEHH, TIEPII HiXK J10TO BUKOPUCTOBYBATH AK KOMEPLIIHUII IIPOAYKT.
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Hespa)karoun Ha mMpoKe BUKOPUCTAHHA €/1aCTa3, B YKpaiHi BiJICyTHE BU-
POOHMIITBO JOCTI/KEHOTO eH3uMy. ToMy OTpuMaHi pe3y/nbTaTi MOXYTb JO-
HMOMOITY 3MEHIIUTY 33JIeXKHICTh Bifl IMIOPTHUX epMEHTiB.
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ELASTIC ACTIVITY OF BACILLUS LICHENIFORMIS IMV B-8008, ISOLATED
FROM THE BLACK SEA BOTTOM SEDIMENTS

It was established that Bacillus licheniformis IMV B-8008, isolated from the bottom
sediments of the Black Sea, synthesizes a protease that exhibits high elastase activity star-
ting from the third day of cultivation. It has been shown that growing temperature and
aeration have a significant effect on the activity of the studied enzyme. The purified enzyme
preparation has a pH-optimum of 8.0, and a thermo-optimum of 37 °C. Its molecular we-
ight is about 18 kDa, specific activity is 1500 U/mg of protein.

Key words: Bacillus licheniformis IMV B-8008, isolated from bottom sediments of the
Black Sea, elastase activity, pH, thermo-optimum, molecular weight, specific activity.
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