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OnpenesieHne ONTUMAJIBHBIX YCJI0BHII pocTa
rPaMIOJIOKUTEIbHOM OaKTepuu
Gulosibacter sp. BS38 — necTpykTopa TOKCHYHOTO
KCEeHOOHMOTHKA epsilon-KanpoJsakTam

Hcnonvsosanue MUKPOOP2AHUBMO8 — —  CHeYUPUUECKUX — 0eCmpyKmopos
KCEeHOOUOMUKO8 01 OUONO2UYECKOU — OYUCIKU — NPOU3BOOCTNBEHHBIX — OMX0008
npeononazaem npeosapumenvuvili omoop Hauboiee AaKMUBHBIX 6 OMHOUEHUU
uccredyemvix cyocmpamos wmammos Ha OCHOBe U3YUeHUs. UIUONOSUU UX POCMd
Ha cenekmueHvlx cpedax. H3yueno enusHue YUIUKO-XUMUUECKUX —HAKMOpPOs
Kynbmuguposanus (memnepamypa, pH cpedvl u komyemmpayus cyocmpama) na
napamempuvl pocma epamnonoxcumenvroti 6akmepuu  Gulosibacter sp. BS38 —
0ecmpykmopa  MoKCUYHO20 —HenpupooHo2o coedunenus  epsilon-kanponakmama.
Kynomusuposanue wmamma BS38 ocywecmenanu 6 oHcuoxkol MuHepanvHou cpeoe
Deanca, codepocaweli KCeHOOUOMUK & Kauyecmee eOUHCMBEHHO20 UCMOYHUKA
yenepooa u snepeuu. Iloxkasano, umo wmamm BS38 pacmem 6 wiupoxom ouanazone
Konyenmpayuii kanporakmama—om 0,5 0o 12,0 2/n, onmumanvro npu 1,0-2,02/1, pH7,5
u memnepamype 28°C. [LImamm BS38 cnocoben pacmu npu 8b1cOKUX KOHYEHMPAYUAX
MOKCUYHO20 — NONIOMAHMA, — ABNACMCA  ME30UIbHbIM U AIKATOMONEPAHMHBIM
Op2aHUIMOM, YMO Onpedensien NepcneKkmusbl e20 UCNONb308AHUA 6 MEXHONOSUAX
OUONO2UYECKOU  OUUCIKU OMX0008 NPOUIBOOCME KANPOLAKMAMA U  NOIUMEPOS,
NOIYUAEMbIX HA €20 OCHOBE.

KuroueBble  ciioBa:  6uodecpadayusa; — Ouopemeouayus;,  OeKCMPYKYus
KCEHOOUOMUKO8,; KYIbIMUBUPOBAHUE, KANPOIAKMAM.

BBenenune

VHTencuBHOE pa3BUTHE XUMUYECKOH MPOMBIIIICHHOCTH U MPOMBIIIICHHOTO
MIPOM3BOJICTBA B 1I€JIOM IIPUBEJIO K TOMY, YTO Pa3JIMYHbIE HEMTPUPOAHbIE XUMHUYE-
CKHE COSTNHCHNUS, TOKCHYIHBIC IJISI KUBBIX OPTaHI3MOB, B OOJBITHX KOINIECTBAX
MOTMAIAI0T B OKpYXKarolyto cpeay. OIHUM U3 pacpoOCTpaHEHHBIX MOJITIOTAHTOB
sIBISIETCS epsilon-kanponiaktam (janee — karponakram, KAII), exeromHoe mMu-
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POBOE TIPOM3BOICTBO KOTOPOTO TOCTHTAET MIUUIMOHOB TOHH. JTO CBSI3aHO C pas-
HOOOpa3HbIME C(hepaMu MIPUMEHEHHUS MOIYYaeMbIX HA €0 OCHOBE MOJHMMEPHBIX
MaTepuanoB (HEWIIOH-6) B PAa3NWYHBIX OTPACISIX MPOMBIIUIEHHOCTH, CEIBCKOTO
XO3SIHCTBA, MEIUIMHBI U ObiTa. B mporecce mpoW3BOACTBA M MOIUMEPH3AIIH
KAII ob6pasyrorcst OTXOIBI, CONEpKaIIie ONMpPeNeICHHOE KOMNIECTBO KarpoJak-
TaMa W HU3KOMOJICKY/SIpHBIX (pakuumii onuromepos [1]. B Hacrosimee Bpems
TIPOM3BOJICTBEHHBIC OTXOABI CYKUTAIOTCSI MITH TIOIBEPTaOTCS 3aXOPOHEHHIO, UTO
MIPUBOUT K 3arPsS3HCHUIO MMOYB U IPYHTOBBIX BOJ| TOKCHYHBIMHU MOJUTIOTAHTAMHU.
[o muteparypusM nanHbM, KATII BBEI3BIBAaCT IEepMATHTHI, TUXOPAIKY M CYIOPO-
ru y mofei [1], HHayupyeT XpoMOCOMHBIE abeppaliy y MIeKONUTaromux (2],
a Tarke HHTUOMPYET POCT MUKPOOPTAHU3MOB, HTPAIOIINX BAKHYIO POJIH B IOJ-
JICPIKaHUHU YKOJIOTMIECKOro paBHOBecHs 1M04B [3]. OTCYTCTBUE CHCTEMHBIX HCCIIC-
ToBaHUI MUKpOOHBIX mecTpykTopoB KAII sBisieTcst pakTopoM, CIepKUBAIOIIIM
Pa3BUTHUE YKOJOTUYHBIX U SKOHOMUYECKHU BBITOTHBIX TEXHOJIOTUI OHOIOTUUECKOI
OYMCTKH TIPON3BOACTBEHHBIX OTXO0OB H OMOpEMETHANINH 3aTPSI3HEHHBIX ITOYB.

[TepBonayanbHo criocoOHOCTH pasiararb KAIT oOHapyxkeHa y 6akrepuii pona
Pseudomonas, xotopwle, Kak H3BECTHO, CIIOCOOHBI YTWIM3WPOBATH IIMPOKHI
CIIEKTP OPraHHYSCKUX COCITUHEHUIA, B TOM YHCIIC TOKCHYHBIC MMOJUTIOTAHTHI [4].
[To3HEE MBI TOKAa3aJIH, YTO CIIOCOOHOCTH OaKTepuit Pseudomonas K erpananan
KAII nerepmunupyercst CAP mnasmuiamu, KOTOpbIE COAEPKAT TEHETHUECKYIO
rH(pOpMAIIHIO, HEOOXOAMMYIO JUTS TIOJHOM MUHEpaIn3alnuu KceHoOuoTuka [5].
B Hacrosiiee BpeMst OIUCAHBI KalpoIaKTaM-yTHIIN3UPYIONIHe OaKTepHH, OTHO-
CSIIUECS K Pa3INIHBIM TAKCOHOMHYIECKUM TPYIIIaM, OHAKO CYIICCTBYIOT JIUIIIb
€/IMHUYHBIE COOOIICHUSI O TPaMIIOJIOKHUTENBHBIX OaKTepusX-IecTpyKkropax [6].
Ocob6ennocTu ononerpamanuu KAIT pasnuaabiMu OakTepHaIbHBIMH IITAMMAMH,
UX pa3HooOpasue 1 HUIOTSHHUS OCTAIOTCS MaJIo M3yUYCHHBIMU.

UzBecTHO, 9TO 3PHEKTUBHOMY MHUKPOOHOMY Pa3IOKEHHIO KCEHOOMOTHKOB
B 3arpsi3HEHHBIX MOYBAX MPEISITCTBYIOT Takue (aKTOphl, KaK HEONTHUMAJbHbIC
3HaueHus1 pH, TeMmeparypsl, a Takke BRICOKOE COAEPKaHNE TOKCHYHBIX TOJITIO-
TaHToB. [10 3TOH MpUYKMHE HE BCe MUKPOOPTaHU3MBI-ICCTPYKTOPBI MOTYT OBITh
HCTIONIE30BAaHBI B TEXHOJIOTUAX OUYMCTKU OKpPY Kaomel cpeanl. Briienenne HOBBIX
[ITAMMOB-JIECTPYKTOPOB KCCHOOMOTHKOB, U3y4YCHUE (PH3HOJIOTHU UX POCTA Ha Ce-
JIEKTUBHBIX CPEIaX MPHU Pa3INIHBIX YCIOBUIX MOXKET paccMaTpUBaThCs Kak mep-
BBIif IIaT UCCIICIOBAHMS UX TOTCHI[MATBHBIX BOBMOXKHOCTEH [UIsl UCTIOIb30BAHHUS
B OMOJIOTHYECKOH OYHCTKE MPON3BOACTBEHHBIX OTXOAOB. Llenh paboTh — H3yduTh
xapakTep pocrta bakrepuu-aectpykropa Gulosibacter sp. BS38 B MuHepanbHOM
cperie ¢ KanpoJaKTaMOM B KaueCTBE CMHCTBEHHOTO HCTOYHUKA YIIIEPOIa U YHEP-
MU B 3aBUCUMOCTH OT KOHIIEHTpanuu cyocrpara, pH cpemsl u TeMmeparypsi.

MaTepnam,I U METOAUKHU HCCJTICT0OBAHUS

Mramm-gectpykrop Gulosibacter sp. BS38 (JN787120) Bbiaenen paHee u3
TTOYBEHHBIX 00PAa3IoB, 3arps3HEHHBIX oTxXomaMu mpou3BoactBa KAII u netimo-
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Ha-6 «OAO IlexuHoA30t» (I. llleknno, Tyibckas 001acTh), METOIOM HAKOITH-
TeNBHOHN KynbTypbl [7]. Mccnenyemslit mramm ytunusuposan KAII B kauecTse
€IMHCTBCHHOTO UCTOYHHUKA YIICPO/Ia M SHEPTHH B OTIMYHE OT paHee OMMCAHHBIX
OakTepuil-1ecTpyKTOpOB, TPEOYIOMHUX IS AETPagallui KCEHOONOTHKA JOTIOJIHU-
TEJIBHBIX UCTOYHHUKOB yIiiepoaa win (GakTopos pocrta [8].

[Ipu u3ydyeHun BIMSIHUSA YCIOBUM KYJIBTHBHPOBAHHUS HA POCT HITaMMa Olie-
HUBallM TaKWe IMapameTpbl, Kak onrtudeckas miotHocts (OII), mmutenbHOCTH
nar-¢gaspl, a TAKKE MAKCUMAJIbHAsL yJEIbHAsS CKOPOCTh POCTA KyJIBTYpPBI (W ).
st onpeniesiennst ycnoBUi ONTUMAIIBHOTO pocTa mramma BS38 ncnonp3oBaim
KHUJKYI0 MUHEpPAIbHYIO cpefy OBaHca [7], BappUpys B 3aBUCUMOCTH OT 33Ja4u
IKCIIEPUMEHTA TEMIIEpaTypy, 3HaueHne pH mim konmmdaecTBo cyOcTpara B cpere.
Knetku kynsTHBHpOBa B Koj0ax DprneHmeiiepa o0beMoM 750 Mi1, coeprkarnux
100 mut cpenpl, B Tedenue 100—120 u B meiikepe-unkybarope («Multitron Proy,
[IBetitiapus) npu 180 06/MuH. MHTEHCUBHOCTB POCTa KYJIBTYpP OILIEHUBAJIH CIIECK-
tpodoromerpruecku o m3menenuto OIT («UV Specordy», ['epmanus) npu aiuHe
BosiHBl 590 HM. B KauecTBe MHOKYJISITa MCHOJIB30BAIHN KYJIBTYPY, BBIPAIICHHYIO
Ha 310 ke cpene (pH 7,5, remneparypa KynbTiBrpoBanus 28°C, KOHIIEHTpAITH
KAII 1,0 r/n) no ontuueckoii otHoctu 0,5, 4TO TIO MPEIBAPUTEIBHBIM JaHHBIM
COOTBETCTBOBAJIO MIPIMEPHO CEepeArHE SKCIIOHCHITATIBHOH (haser pocTa. Kietkn
ocaxxanu nentpudyruposanuem («Rotanta 460R», I'epmanus) npu 5000g, B Te-
yerre 10 MHH U BHOCHIIH B KOJIOBI CO cTeprItbHO# cpemoii 10 OIT 0,05.

TemneparypHslii Auana3oH U ONTUMYM onpeAessiu npu 15,28 u 37°C. B stom
cirydae konnenTpanus KAII cocrasmsina 1,0 /i1, a pH cpenst 7,5. Biusiaue pH Ha
POCT KyIbTyphl OLleHHBaIu B uHTepBaie oT 6,0 1o 10,0 ¢ marom B 0,5 enuHUIBI
ipu Temrieparype 28°C. Msmenenus pH cpenbl ocymiectsisum nodasiennemM 3M
NaOH unu 1M HCl, nocne yero crepuinbHo BHOcHH pacTBop KAII 1o koHeuHOi
koHeHTpanuu 1,0 /7. s u3ydenus BimsHus koHnenTpanuu KAIT Ha pocT uc-
CJIElyeMOro ITaMMa cyOCcTpaT BHOCHIM B cpefy B konudectse 0,5 u manee ot
1,0 no 15,0 /i (Bec/00), yBenmmunBasi KOHIICHTPAIMIO KceHOOnoTrka Ha 1,0 /1.
Bakrepun kynsTuBHpoBanu npu Temneparype 28°C u pH cpenst 7,5.

Kaxmprii BapraHT OIBITa BBIIIONHEH B TPEX OHMOJOTMYECKHX ITOBTOPHOCTSIX.
Just kasknoro 3HadeHus OI1 BeIumcieHb! cpejHee apupMeTHIecKoe 1 CTaHapTHas
omubKka cpeanero apupmerndeckoro. Craructuieckas oOpaboTKa MOTyYEeHHBIX
JAHHBIX U IOCTPOEHHE rpa(UKOB BEIONHEHBI B porpamme Microsoft Excel 2007.
[o momy4eHHBIM KPHBBIM POCTA BRIUUCILUIH JIUTESIBHOCTD JIAT-TIEPHOIa U MaKCH-
MaJIbHYI0 YJIEIbHYI0 CKOPOCTb B SKCIIOHEHIMANBHOI (ha3e pocTa o Gopmysie

_InX, -InX,
L =1,

max

rae X, u X, — 3Ha4enus 6MOMAccChl, COOTBETCTBYIOIIME BpEMeHH pocTa /, u ¢,. 06
YBEJIMYCHHN OMOMACCHI CY/INITH 110 M3MEHEHUIO ONTUYECKOH IIIOTHOCTH KYIIBTY-
panbHOi xkuakoctu [9].
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Pe3ynbTarsl Hcciaeq0BaHNus U 00CYy:KIeHIe

[IpoBeneHHOE paHee m3ydeHHE MOPQPOIOTHUECKUX, (PH3HOIOTO-OMOXUMHUYe-
CKHUX MPU3HAKOB, a TAKXKE aHAIM3 HYKJICOTHIHOW MOCIeI0BaTeIbHOCTH reHa 16S
pPHK mrramma BS38 moxkazaio, 9to oH sSBIsIeTCS MpeACTaBUTENIeM Kiacca Acti-
nobacteria n otHocutcs K pony Gulosibacter [7]. Kak uzBectHo, akTuHOOaKTe-
pHuH criocoOHBI pasiaraTh IMUPOKHHA CHEKTP MPHPOAHBIX  man-made opranmde-
ckux coenuHenuii [10], oqHako mramm-gectpykrop KAIL, oTHOCsmmiics k pony
Gulosibacter, onucan BriepBbie. [IpumedarenbHo, uto pon Gulosibacter BbIieeH
B CAMOCTOSATEIbHBIN HEJIaBHO U NIPEACTABJICH B HACTOALIEE BPeMsl BCETo 2 ITaM-
MaMH, TIpuYeM omuH u3 HuX — G. molinativorax ON4", Beinenennsiii B [Topty-
rajinu, cnoco0eH OCyIIeCTBIATh erpajanuio repounuaa monunara [11]. Mure-
pecuo, uto KAII sBiseTcst mpoMeKyTOUHBIM MIPOIYKTOM Pa3IoKEHIS MOJTHHATA.
Hanbneiimee npespamenne KAIT y G. molinativorax ON4™ u Gulosibacter sp.
BS38 npoucxomut, o Bceld BATUMOCTH, IO 00IIeMy OMOXUMHUUYECKOMY TTyTH. Bu-
noBoi craryc mtamma Gulosibacter sp. BS38 TpebyeT yTOuHEHUs, TOCKOIBKY
BBICOKA BEPOSITHOCTH NMPUHAUICKHOCTH mTamma BS38 k Buny G. molinativorax.

Bo3MOXXHOCTh TPUMEHEHHSI MUKPOOPTaHU3MOB JJ1s1 OHOJIOTHYECKOM OYUCTKH
MIPOM3BOICTBEHHBIX OTXO/OB, conmepxammx KAII, B HacTosmiee BpeMs TONBKO
uccnenyercs. [lokazaHo, 4TO cKOpOCTh U cTeneHb aerpananuu KAIT B cTouHbix
BOJIaX B TIEPBYIO 0OYEPEb 3aBUCST OT KOHIICHTpaIiu kceHoornotuka [ 12]. Tlo nme-
folmmMcst 1aHHbiM, konnuectBo KAIT B crokax MoxkeT BapbupoBarb oT 1 360 1o
3 600 Mr/;1 B 3aBUCUMOCTH OT KOHKPETHOTO TpeanpusaTus [1, 2], mostomy Toe-
PAaHTHOCTh MHUKPOOPTIaHU3MOB-JIECTPYKTOPOB K BBICOKUM KOHIIGHTPALIUSAM KCe-
HOOHMOTHKA MOXXET UMETh NPHHIUIAAIGHOE 3HAYCHHUE TSI MX HCIONB30BAHUS B
TEXHOJIOTHSIX OMOJIOTMYECKON OYMCTKH OTX0A0B. ClietyeT OTMETUTb, YTO KOHIICH-
tpamust KAII, ontuManbHas 11t OONBITMHCTBA OMHCAHHBIX OaKTepH-IeCTPyK-
TopoB, coctaBnseT 1,0-2,0 r/n [13—-15]. Tak, yBenuueHre KOHIEHTpAIUU IOJI-
moTanTa 10 5,0 T/7 MPUBOAMIIO K CYIIECTBEHHOMY CHIDKEHHIO CKOPOCTH POCTa U
ypokas KIeToK y 6akrepuii Pseudomonas, a ipu konuentparuu KAIT 10.0 r/m ux
poct noiHoCcThIO Tipekpamadics [13]. Makcumansaoe konngectBo KAIL, pu xo-
TOopoM Halmonascs poct 0akrepuit Arthrobacter citreus n Alcaligenes faecalis, —
5,0 1 6,0 1/ cooTBeTcTBEHHO [14], a iTamMMm Proteus sp. NTS2 nemoHCTpupoBa
cnabwiit poct mpu 10,0 /1 cyberpara B cpene [15].

Wzyuenne MHrHOMPYIOMIETO BIMSHUS KalpojaKTaMa Ha POCT HCCIETyEeMOTro
mTaMMa MPOBOJIMIIM B TMana3oHe KoHueHTpauuii ot 0,5 10 15,0 r/i. JInutensHOCTD
nar-¢a3zbl pu KoHieHTpanuu KAIT 0,5 1/n1 MuauManbsHa (5 9) o CpaBHEHHIO €
JpyTUMU BapraHTaMu onbiTa. KynbTypa ObICTpo JocTUTaa CTallMOHAPHOM (hasbl
pocra, omHako OIl kyinbTypbl HeBbIcoKast (0,55), 4TO MOKET CBUJICTEIbCTBOBATh
00 ucuepnanuu cyocrpara (puc. 1, 4). MakcumamnbHas yaeabHas CKOPOCTh pocTa
B 9TOM ciydae cocrasisiia 0,057 a!. TIpu koruentpanuu KAIT 1,0 u 2,0 1/ Kyiab-
Typa nocturaina HanOonpiux 3Hadenuid OI1 (0,71 u 0,73), yaenbHasi CKOPOCTb
pocrta Tarke MakcumanbHas — 0,094 u 0,086 u! coorBercTBeHHO. HecmoTpst Ha
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TO, YTO POCT IITaMMa HauWHAJICS mocie 0ojee INTETHHOTO Jar-epruoia (OKo-
710 15 9), MOXKHO CUMTATh 3TH KOHIEHTPALUH CyOCTpaTa ONTHMAalIbHBIMU. Jlab-
Heimee moBeimeHne konndectBa KAIL B cpeme COmpoBOXKAaIOCH MPOTIOPITHO-
HaJIHBIM yBEJIMUYECHUEM JIaT-TIEPHO/ia, 3aMEJICHUEM Y/IeIbHON CKOPOCTH POCTa,
a TakKe YMEHBIIICHHEM ONTHYCCKON IUIOTHOCTH KyJBTYpEL. [IpH KOHIEHTparmm
cyocrpara 10,0 r/n HabmIOHAIOCh PE3KOE CHUXKCHUE YAETBHOW CKOPOCTU pocTa
KysnsTyphl (L 0,039 u'), onHako OH He NpeKpaTUIICs IOIHOCTHI0. MakcuMab-
Hoe konuuecTBO KAIL mpu KOTOpoM ele coXpaHsiics pocT OakTepHii, CocTaBu-
1o 12,0 1/11, 9TO BBIIIE, YeM y ONMUCAHHBIX paHee OakTepwuii-gecTpykropos KAII
[13—15]. AnuTenbHOCTh Jar-hasel B 9TOM citydae gocturana 33—34 g, OI1- 0,29,
ap — 0,018 a'. [lomydeHHbIE pe3y/bTaThl CBHAETENLCTBYIOT O TOM, YTO HC-
CJIelyeMBIil ITaMM CIIOCOOEH PACTH MPH BBICOKUX KOHIIEHTPAIMAX TOKCUYHOTO
cyOcTpaTa 1 MOXET OBITH HCIIOIB30BAH TSI OYUCTKH CTOKOB, COACPIKAIINX ITOJI-
JIFOTAHT B MIMPOKOM AMATA30HE KOHIIEHTPAIUi.

C

Puc. 1. lunamuka pocra mramma Gulosibacter sp. BS38 B sxuzkoit MuHEpanbHOU cpene
TIpU pa3iIMYHBIX KOHICHTpAMsX epsilon-kanponakrama (r/i) (4), pH cpenst (B)
u temrieparype KynsrusupoBanus (C). [IpencraBieHs! ycpeqHEHHBIC 110
TPEM U3MEPEHHsIM JJaHHbIE C JOBEPUTEITEHBIMU HHTEPBAJIAMN)
[Fig. 1. Growth dynamics of Gulosibacter sp. BS38 in a liquid mineral medium at different epsilon-
caprolactam concentrations, g/L (4), initial pH of the medium (B) and incubation temperature (C)]
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Wzyuenne BmusHUA pH w Temmeparypbl KyJIbTUBHPOBAHUS HA TAapaMeTPHI
pocra mramMa BS38 mpoBoaunu npu xoHueHTpauuu cyocrpara 1,0 r/n. Yera-
HOBIICHO, YTO JYYIIUH POCT KyabTyphl HaOmonaics npu 28°C u pH 7,5 (puc. 1,
B, C). Ilpu sTom Temmeparypa KyIbTUBUPOBAHUS MPEUMYIIECTBEHHO BIIUSIIA HA
YAENbHYI0 CKOPOCTh pocTa KynsTypsl (b 0,094, 0,052 u 0,038 u ' mpu 28, 37
u 15°C COOTBETCTBEHHO), TOTAA KaKk U3MeHeHue pH cpenbl IPUBOIMIO TaKKe K
3HAUYUTEIHHOMY YBEIWICHHUIO JUTNTEIBHOCTH Jar-Qassel u cHmwkernto OI1 (puc. 1,
B). Cnenyer oTMeTUTh, YTO yAeIbHAsI CKOPOCTh pocTa kieTok U OIl KymsTypsl
Bbie npu 3Hadenusx pH 9,0 u 10,0 (u,_ 0,036 u 0,024 u'), yem npu pH 6,0
(1, 0,019 4'), 4TO MO3BONMIIO OTHECTH UCCIIEAYEMBIH ITAMM K aJIKaJoTOJIE-
panTHBIM OakTepusM. [10CKOIBKY CTOKH, 0Opa3yromuecs IMpH IPOU3BOACTBE U
nepepaborke KAII, npencrasisitor co0oil 1menounsie pacTBopsl [16], To anka-
JIOTOJIEPAaHTHBIE OAKTEPHH-IECTPYKTOPHI SBISIFOTCS HanOoJee MepCIeKTHBHBIMHU
JUISL UCTIOJIBb30BAHUS B OMOTEXHOJIOTUSAX OYUCTKH IIPOU3BOACTBEHHBIX OTXOAO0B.

3akaouenue

B naHHOM mccieOBaHMM YCTaHOBIICHO, YTO HOBBIM TI'PaMITOJIOKHATEIbHBINA
mraMM-aectpykrop Gulosibacter sp. BS38 obnanaer yHUKaJIbHOW CIOCOOHO-
CTBIO MCIIOIB30BaTh epsilon-KarporakTaM B Ka9eCTBE SIMHCTBCHHOTO NCTOYHHKA
yIIepoja B IUPOKOM JHAara30He 3HAYCHUH TeMneparypbl, pH cpebl 1 KoHIIeH-
Tparuu cyocTpara. BeIIBIEHO, YTO KONNYIECTBO TOKCHYHOTO CyOCTpaTa M IIoKa3a-
Tenb pH cpebl 0Ka3bIBAIOT CYNMIECTBEHHOE BIUSHUEC HA YACIBHYIO CKOPOCTh PO-
CTa, JUTUTEIFHOCTH Jar-ha3bl ¥ ONTHIECKYTO TUIOTHOCTD, TOT/Ia KaK TeMITepaTypa
KyJBTHBUPOBAHUS IPEUMYIIIECTBCHHO BIUSIET TOJIBKO Ha YIEIBHYIO CKOPOCTH PO-
cTa KynbTyphl. [1omoOpaHbl onTHMAaIbHEIE YCIOBHS KyTETHBAPOBAHUS OaKTePHN:
pH 7,5, Temneparypa 28°C, xoHuentpanus cyocrpara 1,0-2,0 r/n. I[TonyueHHsle B
JAaHHOH paboTe pe3yibTaThl BJSIFOTCS OCHOBOMW JIJIS TAJIHEHINIETO HCCIICTOBAHMS
BO3MOXKHOCTH IIpuMeHeHust mramma Gulosibacter sp. BS38 nns 6uonoruueckoit
OYHCTKH TIPOU3BOACTBCHHBIX OTXONOB MPEANIPHUATHH IO MPOM3BOACTBY epsilon-
KarnpoJjakrama U MOJMMEPOB Ha ero OCHOBE.
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Determination of optimal growth conditions for gram-positive bacterium
Gulosibacter sp. BS38, destructor of toxic xenobiotic epsilon-caprolactam

Caprolactam is one of the widespread pollutants; its annual world production
is in millions of tons. In the process of production and polymerization of CAP,
wastes are generated that contain a certain amount of caprolactam and low
molecular weight fractions of oligomers. Currently, industrial waste is incinerated
or disposed of, which leads to pollution of soil and groundwater with toxic
pollutants. A lack of systematic studies on microbial destructors of caprolactam is
a limiting factor in the development of cost-effective technologies for biological
treatment of industrial wastewaters. The aim of this research was to explore the
growth pattern of the strain-destructor Gulosibacter sp. BS38 in a mineral medium
containing caprolactam as a sole carbon and energy source at different substrate
concentrations, pH and temperatures.

In order to determine the optimum growth conditions, liquid mineral medium
was used at temperature range, pH value or substrate concentration according to the
objective of the experiment. When studying the effect of cultivation conditions on the
strain growth, such parameters as optical density (OD), the length of the lag-phase
and the maximum specific growth rate of the culture (u ) were assessed. Cells were
cultured in 750 ml Erlenmeyer flasks, containing 100 ml of the medium, during 100-
120 hours in an incubator shaker at 180 rpm. As the inoculum, a culture grown in the
same medium (pH 7.5, cultivation temperature 28°C, CAP concentration 1.0 g/l) was
used up to an optical density equivalent to 0.5. The intensity of culture growth was
estimated spectrophotometrically by the change in the optical density (wavelength =
590 nm); the curve of growth patterns was used to calculate the length of the lag-phase
and the maximum specific growth rate.

According to literature data, the rate and degree of caprolactam degradation in
wastewater, first, depends on the amount of this compound, hence the tolerance of
the microorganisms-destructors to high concentrations of caprolactam can be critical
in practical use. The strain BS38 was able to grow on this xenobiotic compound, the
concentration of which was widely ranging from 0.5 to 12.0 g/l. In the presence of
0.5 g/1, the length of the growth lag-phase was the shortest (5 hours) compared to those
observed at higher concentrations (See Fig. 14), but the optical density was not high
(0.55). The maximum specific growth rate was 0.057 h''. When substrate concentration
was 1.0 and 2.0 g/1, the optical density was maximum, 0.71 and 0.73; it was the same
for the specific growth rate (0.094 and 0.086 h’!, respectively). A further increase in
caprolactam level leads proportionally to extended lag time, slow specific growth rate
and decreased optical density of the culture. The highest level of the caprolactam in
the medium at which bacterial growth continued was 12.0 g/l. The study of the effect
of pH and temperature on growth patterns of the strain BS38 showed that the optimum
growth of the bacterium occurred at 28°C and pH 7.5 (See Fig. 1, B, C). It was found
that the temperature mostly affected the specific growth rate of the culture (0.094,
0.052, and 0.038 h™! at a temperature of 28°C, 37°C, and 15°C, respectively) while the
change in pH also caused an extension in lag time and a decrease in optical density
(Fig. 1, B).
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