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OBHIAS XAPAKTEPUCTUKA PABOTbBI

AKTyaJIbHOCTH padoThl. KoHuenys onTUMalbHOTO MUTAaHUS Ipearosa-
raeT B KaueCTBE OJHOIO U3 BaXXHEHUIIUX yCIOBUI COXpaHEHMsS 3[J0POBbs YEIOBEKA
a/IeKBaTHYI0 OOECIICUCHHOCTh €r0 OpPraHu3Ma Kak Makpo-, TaK ¥ MHUKPOHYTPHEH-
TaMH, B TOM YHCJIE U 3CCEHIIHAIbHBIMU MUKPOIEMEHTAMU, B YACTHOCTH JKEIIE30M.
XKenezoneuuuTHBIE COCTOSHUS MO-NPEXKHEMY OCTAIOTCSA aKTyalbHOH U, BO MHO-
T'MX OTHOIICHUSX, HE PEHIEHHOHW IpobieMoil coBpeMeHHo# MemuuuHbl. Henocra-
TOK JK€JI€3a B OPraHu3Me IMPUBOAUT KO MHOI'MM HETaTUBHBIM IOCJICACTBUSIM. OI(-
HHUM W3 HUX SIBIISIETCS Pa3BUTHE KeNe301e(DHIUTHON aHEMHH.

VY4uThIBas, YTO B MIOBCEIHEBHOM KU3HM YEIOBEK MOTPEOISET JKeIe30 B Co-
CTaBe PACTUTENBHBIX M JKUBOTHBIX NMPOAYKTOB M YTO HAJMYHE AMHUHOKUCIOT U
MENTH/IOB, a TaKKe OETKOB )KUBOTHOTO ITPOMCXOXKICHUS CIIOCOOCTBYIOT JIy4IIEMy
YCBOCHHIO OPIaHU3MOM 3TOTO MHKPOAJIEMEHTA, MPECTABIACTCS 1e1eco00pasHbIM
oboramare paroHbl MUTAHUS UMEHHO OpraHMYecKHME (GopMamiu xene3a. [To Ha-
HieMy MHEHUIO, Haubojee YAOOHBIM OOBEKTOM Al OMOTEXHOJIOIMYECKOTo MOIy-
YeHHs XKejle3a B OpraHUYecKOd (opMe SBIAIOTCSA IPOINMOHOBOKUCIIBIE OaKTepuUH,
KOTOpble 00J7afal0T CIIOCOOHOCTBIO CHUHTE3HPOBATH 3HAUUTENILHOE KOJIUYECTBO
reMcojiepkaiux (epMEeHTOB U KOPPUHOUIOB, MOBBILIAOIIUX YCBOCHHE JKeJle3a.

W3BecTHO, YTO KelIe30 B OpraHU3ME MOXKET BCACBHIBATHCSA TOJIBKO B BHIE
Fe?'. Onmako IBYXBAIIGHTHOE KENE30 TMOJBEPracTCs OBICTPOMY XHMHUYECKOMY
OKHCJICHUIO, IIepeXxolsl B HEPAaCTBOPHMYIO, HEYCBOSIEMYIO OPTaHH3MOM TpeXBa-
neHTHyo (opmy. s coxpaHeHHs OMOJOCTYITHOCTH JKelle3a NPUBJICKATeIbHON
MPEICTABIISAETCS POJIb XEJIATUPYIOMNX «areHTOB», KOTOPbIE CIIOCOOCTBYIOT COJIIO-
OMIM3alMy MHMHEPAJIOB, COXPaHsIs MX B PAacTBOPUMOM cocTOsHUHM. OIHUM U3
MPEeICTAaBUTENEeH TAKOTO POA XEIaTOPOB SBISIOTCS Ka3eHMHOBBIE (HOCOOIENTHIBI
(CPPs). Cnemyer OTMETHTb, YTO 0 CHX ITOp Ka3zenHOBBIE GocdormenTuas Heqoc-
TATOYHO M3YYEHBI M KaK XeJaTHPYIOIIUE «areHTbl» Ui MUHEpaJoB, H KaK MOTEH-
LMajbHble HyTPULIEBTUKU B TUTaHUM 4YenoBeka. Kpome Toro, B iuTeparype oTcyT-
CTBYIOT AaHHble 0 BiussHuM CPPs Ha comoOunusanuto xenesa. [loaromy uccneno-
BaHUE XKeNe30CBs3bIBatoleil cnocoonoct CPPs npencraBiisier 00bIION HHTEPEC.

Takum o0Opazom, pa3paboTKa U co3/aHHE OMOJIOIMYECKH aKTHMBHOM J100aB-
KM, coziepKallell jKene30 B OpraHMuecKOi XenaTupoBaHHOW (opMe, SBISIETCS aK-
TyalbHbIM ¥ 3 ()EKTUBHBIM CIIOCOOOM KapAMHAIBHOTO YIIYYIIEHHS 340POBbs Ha-
CeJIeHHs Hallel CTPaHBl.

Hear u 3agaun ucciaenoBanuid. Ilensio nuccepranoHHON pabOTHI SABIIS-
eTcs pa3paboTKa TEXHOJOTMH OMOJOrMYEeCKH aKTHMBHOW JOOABKM Ha OCHOBE OMO-
Macchl MPONMOHOBOKHUCIIBIX OaKTepHi, 000TAIEHHON OPraHNIECKUM KEIe30M.

Jns mocTukeHMs yKa3aHHOM 1€l ObUIM IOCTaBJIEHBI CIEAYIOIIUE 3a1auu
HCCIIEOBAaHU:

- UCccIenoBaTh OMOXMMUYECKHH MOTEHIMal aKTUBH3MPOBAHHBIX KYJBTYD
[IPOIIMOHOBOKHUCIBIX OaKTepuii;

- OLICHUTBH aJI'€3UBHbBIC CBOWCTBA N3y4YaeMbIX LITAMMOB,

- MiCCIIeNI0BAaTh BIMSHUE Cylb(aTa xkKejle3a Ha POCT U CHHTE3 BHEKJIETOUHBIX
(hakTOPOB ajanTanuy MPOMUOHOBOKUCIBIX OaKTepuii;

- YTOYHHUTH TEXHOJOTHYECKHE NMapaMeTphl BbIACICHHUs Ka3eHHOBBIX (ocdo-
MEeTTH/IOB,;

- UCCIIEJIOBATh CIIOCOOHOCTh Ka3eMHOBBIX (POCONENTHIOB CONOOHIH3HPO-
BaTb JIByXBaJICHTHOE JKEJIE30;

- pa3paboTaTh TEXHOJOTHUIO XKUIKOTO OaKTepHaIbHOTO KOHIIEHTpaTa, 000-
TalIEHHOTO JKEJIE30M.

Hayuynasa HoBu3Ha. B pe3ynpTare NpoBeAEHHBIX UCCIEOBaHUN yCTaHOB-
JICHO, YTO aKTUBH3UPOBAHHBIC KyJIbTYPHI IPOIMOHOBOKHCIIBIX OaKTepuil CHHTE3H-
pYIOT TeMcoaepkanire GepMeHThl U 00IaJal0T BEICOKUMHU are€3MBHBIMH CBOMCT-
BaMH. BBIABIICHO, YTO ¢ MOBBIICHHEM KOHIIGHTPAIUHY XKeJle3a B CPe/ie yBEIHYHBa-
€TCsl CHHTE3 BHEKJIETOYHBIX METa0OJUTOB, CIOCOOCTBYIOMINX aJanTallid KYJIbTyp
K Mertayuty. OrnpezesieHbl ONTHUMaNIbHBIE TEXHOJIOTHYECKHE MTapaMeTphbl BhIEICHUS
Ka3enHOBBIX (ochonenTuaoB. JJokazaHa BEICOKas CIOCOOHOCTh Ka3eHMHOBBIX (oc-
(donenTUaoB CONOOUIN3UPOBATH JABYXBAIEHTHOE KEJIE30. Y CTaHOBIIEHA B3aHMO-
CBSI3b MEXY KOHLEHTpallUeH skele3a U CTeNeHblo comobmmuszanuu. OTMedeHo,
4TO JKEIE30, XEIAaTUPOBAHHOE Ka3eMHOBBIMU (pocomenTuiaMy, COXpaHAeTcs B
JBYXBQJICHTHOH (hopMe B T€UEHUE JIUTENBHOTO CpPOKa XpaHeHus. TeopeTuuecku
000CHOBaH U AKCHEPUMEHTAIBHO MOATBEPIKICH COCTAaB ONTHMHU3UPOBAHHON CYIIb-
(aToM sxene3a U BOTHBIM PAaCTBOPOM Ka3eMHOBBIX (oc(onentuoB MUTATEIbHON
cpexsl, obecTieunBaroIid HanOOoIbIIYIO (G PEKTHBHOCT OHOTOTHYECKH aKTUBHOM
J00aBKH.

IIpakTHyeckasi neHHOCTh padoThl. Ha ocHOBaHMU pe3ysbTaToOB HCCIEN0-
BaHUI1 pa3paboTaHa TEXHOJIOTHSI OMOIOTHYECKH aKTHBHON 100aBKHU, 0OOTaIieHHON
opraHuyeckuM skenesoM. [IpeanoxkeHa cxema MoiydeHHs BOJHOTO PacTBOpa Ka-
3€MHOBHIX (oCcHONENTHIOB ¢ MAKCHMAIBHBIM COJIEPIKaHUEM HU3KOMOJIEKYIIIPHBIX
coeauHeHnd. Ha mpousBoacTBO Kene3ocoaeprkamieil OMOJOrMYecKH aKTHBHOU
nmobaBku pazpaboransl TY 9229-016-02069473-2007. IlpoBenena OMBITHO-
MIPOMBIIIUIEHHAS [IPOBEPKa ATUX MPENapaToB B HAYyYHO-HCCIIEA0BATENbCKON J1a00-
paropuu 3akBacok BCI'TY.

Anpo6anusi pe3yJibTaTOB padoThl. Pe3ynbTaTel paboThl ObUIN OJI0KEHBI
u o0cyxaeHbsl Ha HayuHbIX KoHQepeHuusx BCITY (Ynan-Ymp, 2004 -2007rr);
MEXyHapOJAHOM HayYHO-IIPAKTHYECKOM ceMHHape «TeopHs M IpakTHUKa HOBBIX
TEXHOJIOTUI B IPOU3BOACTBE MPOLYKTOB mUTaHUS» (T.OMcK, 2005); MexayHapo-
HOM MOJIOIC)KHOM CHMIO3UyMe «YCTOHYMBOCTh M 0€30IIaCHOCTH B 3KOHOMHUKE,
npaBe, MOJHUTHKE CTpaH Asuatcko-TuxookeaHckoro pernoHa» (r.XabapoBck,
2005); MeXIyHapOAHBIX HAyYHBIX KOHPEpeHIHIX « TeXHUKa U TEXHOJIOTHUS THIIe-
BEIX mpou3BoAcTB» (r.Morunes, 2006), «Ilumessie TexHomormm» (r. Kazawp
2006), wmexayHapomHoMm HayyHoM cemuHape «[IpoOmormkm» (r. CaHKT-
ITerepOypr, 2007)

My6auxanumn. [To MaTtepuanam aucceprauu onyoimkoBaHo 11 paGorT.

CTpykTypa u o0bem auccepTaumu. J[uccepranys COCTOUT U3 BBEICHUS,
AQHAJIMTUYECKOro 0030pa, METOJMUYECKON YacTH, pe3y/IbTaTOB 3KCIEPUMEHTa U MX
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aHaJM3a, BHIBOJIOB, CITUCKA JIMTEPATyphl U MPHIokKeHUH. OCHOBHAS 4acTh PabOTHI
n3noxkeHa Ha 120 cTpaHunax, Bmodaer 15 Tabnwi, 25 pUCYHKOB.

METOAUKA MPOBEJEHHUA SKCIIEPUMEHTA

OKCneprUMEHTalIbHAs 4YacTh HCCIIEAOBAHUI MPOBOJMIAch B Jlabopatopuu
kadenpsl «TeXHOIOrHsS MOJIOUHBIX NPOAYKTOB. TOBapOBeIeHHE U AKCIIEPTU3A TO-
BapoB» BocTouHo-CHOMPCKOrO TOCYAapCTBEHHOTO TEXHOJIOTHUECKOTO YHUBEPCH-
TeTa.

OOBEKTOM HCCIECIOBAHUS CITY>KHIH KYJIbTYPhI IPOMMOHOBOKHCIBEIX OaKTe-
pwuii: mwtammel Propionibacterium freudenrichii subsp. shermanii AC-2503, Propi-
onibacterium freudemrichii subsp. fredenreichii AC-2500, Propionibacterium cy-
clohexanicum Kusano AC-2260 u Propionibacterium cyclohexanicum Kusano AC-
2259, nonyyennsie u3 ¢pouga BKM Uucturyra buoxummnn n ®usnonornn Muk-
poopranu3mMoB (MockBa), aKTUBU3UPOBAaHHbBIE YHUKAJIBHBIM OHOTEXHOJIOTHYECKUM
cnocobom, paszpabotanssiM B BCI'TY. B kauecTBe HCTOYHMKA jKelle3a UCIIONB30-
Banu 1ByxBasleHTHYIO conb (FeSO,). PactBOop KazenmHOBBIX (ochonentumos mo-
Jy4aiau myTeM (epMEeHTaTHBHOTO THIPOJIN3a HAPTUEBOTO Ka3enHaTa.

Cxema npoBeieHHs SKCIIEPUMEHTA NIPECTaBIIEHa Ha PUCYHKeE 1.

B xozme skcnepuMEHTAIbHBIX UCCIEAOBAHUN OIPEAENIUIN CIEAYIOIHe II0-
Ka3aTelu: aKTMBHYIO KHCIOTHOCTb - IOTeHHuoMeTpuueckuM merogom no 'OCT
3624-87; Turpyemyro kuciotHocTs - mo ['OCT 3624-92; ontudeckyio MIOTHOCTH -
(dorokonopumerpudeckum meronoM Ha KF -77 mpu A=590 HM; KOJIMYECTBEHHBIN
y4eT MHUKPOOPTaHH3MOB - METOZOM IMpeaenbHbBIX paseneHuid mo TY 10-10-02-
789-192-95; MOp(hOIOTHIO MPONMUOHOBOKUCIIBIX OAKTEPHid MyTEM HMPUTOTOBICHHUS
MIpenapaToB, OKpalleHHbIX Mo ['paMy ¢ TMOCHEIyIOUMM MHKPOCKOIIMPOBAaHUEM B
HMMMEPCHOHHOH CHCTeMe; aHTUMYTAareHHY10 aKTUBHOCTD - TI0 TeCTy DiiMca; aKTHB-
HOCTh KaTayia3bl ONpeNesuId KOJIOPHUMETPHYECKUM METO/IOM; aKTUBHOCThH IIEPOK-
CHIa3bl ONPEACISUIN CHEKPOPOTOMETPHIESCKH C O-JHAHU3UIUHOBBIM PEaKTHBOM,
aKTUBHOCTb CYNEPOKCHIIN3MYTa3bl ONpPEIeNsuli M0 ayTOOKUCIICHHUIO aJJpeHaINHa;
aJre3nBHBIC CBOMCTBA M3y4aiHd Ha (POPMATMHU3UPOBAHHBIX SPUTPOLUTAX IO Pa3-
BepHyTOMY Metony B.W. Bpuinc; KOHIEHTpaIio 3K3010JIMCaxapui0B - aHTPOHO-
BBIM METOJIOM; KONHMYECTBO Fe’' ompesensiin CreKTpo(hOTOMETPHYECKAM METO-
noM; KommuectBo Fe’' ompenemsuim ped)epeHTHBIM METOIOM C HCIIOJIb30BAHHEM
(heppo3uHa; MOJIEKYIIPHO-MACCOBOE pacIpe/ie/iCHue NENTUIOB B COCTaBE BOJHOTO
pactBopa CPPs orieHuMBamM METOIOM 3KCKJIFO3MIMOHHOW Xpomatorpaduu; co-
Jiep’kaHue BUTaMHHA B, — CIIeKTpooTOMETpHIEeCKIM METOAO0M; KOJIMYECTBO Oak-
Tepuii rpynn KumeyHoi nanouku onpenersuiy o [OCT 9225-84; koHTaMuHALNIO
—mno ['OCT 9225-84.

[Tonmy4eHHble 3KCIIEpUMEHTAIbHbIE JaHHbIE CTATUCTUYECKH 0OpabaThIBaIn
METO/IaMH MaTeMaTH4eCKOro M KOPPEJIHMOHHOro aHaiuza Ha OBM, ucnomnb3ys
MaKeT CTaHAAPTHBIX IPOTPaMM.

HccnenoBanue OMOTEXHOIOTHIECKOTO TTokasarenu
MOTEHI[HaIa aKTHBU3UPOBAHHBIX KYJIBTYD
MIPOTTMOHOBOKHUCIIBIX 1. OpraHoyienTHYECKHE TOKA3aTEIH
Oakrepuit 2. AKTUBHAas KUCIOTHOCTb
1,2,4,13-16 3. Onruyeckas MIOTHOCTh
Wzyuenne aare3uBHbIX CBOMCTB pa3- 4. KonngecTBo KJIETOK IPOITMOHOBO-

JIMYHBIX IITAMMOB IIPOIMOHOBOKHUCIIBIX KHCJIBIX OaKTepui

Oakrepuit AHTHMyTareHHasi akTHBHOCTb
9,13 AKTUBHOCTH KaTajasbl

HccnenoBanue BiusHuE cynbdara xe- AKTHBHOCTb IIEPOKCHAA3BI
Jie3a Ha POCT ¥ CUHTE3 BHEKIIETOYHBIX AKTHBHOCTb CYNEPOKCHIJIUCMYTa-
(aKTOPOB aNaNTAIHK TPOTHOHOBO- 361 (CO/N)

e

KHCIIBIX OaKTepHit 9. ApxresuBHas aKTUBHOCTb
3,4,5-10,11-13 10. KonmeHTparus 3K30I0IMcaxapu-
N3ydenne ciocoOHOCTH Ka3eMHOBBIX J0B
(doconenTuaos coMOOUITU3NPOBAT 11. Conepxanue xenesa
Cynbdar xesesa 12. KonuuectBo BuTaMuHa By,
11,3,4,5-10,13 13. MuKpOCKOTIMYECKHIA ITpernapar
Pa3paboTka TeXHOIOTHH KHIKOTO Oak- 14. Onpenenenue BIKIT
TEPUAIIBHOTO KOHIIEHTPATa IPONHUOHO- 15. Konramunanust
BOKMCIIBIX GaKTepHii, 060raleHHoro 16. Tloxazatenu 6€30MacCHOCTH
JKETIe30M
1,2,4,13-16

O06paboTka pe3yIbTaToB

Pucynok 1 — Cxema npoBesieHHs 3KCIIEpUMEHTa

PE3VJBTATHI UCCJIEJOBAHMI U UX OBCYKJIEHUE

HUcciaenoBanne 0MOTEXHOJIOIMYECKOI0 MOTEHI[MAJIA
NPONHOHOBOKHCJIBIX OaKTepuii

Ha nepBoM s3Tamne ucciefnoBaHuil U3ydaau OMOTEXHOJIOTMUECKUH IOTEHLU-
aJl pa3HBIX ITAMMOB NPOMHOHOBOKUCIBIX Oakrepuii (ITKB).

H3BectHo, uto ITKB XapakTepu3yrOTCsl Kak a’pOTOJICpaHTHbIE OaKTepuu,
oOmagatoniue c1aboi KHUCIOTOOOpas3yromiel CcrnocoOHOCThIO. JIJisi MOBBILICHHUS
6I/IOXI/IMI/I‘IBCKOI\/‘I AKTUBHOCTHU HCCJICAYCMBIX HITaAMMOB 6BIJ'Ia IIpOBE€ACHA aKTUBHU3a-
s 1o paHee pazpaboranHomy Ha kadenpe TMIITOT BCI'TY OuotexHomnoruye-
CKOMY Cmoco0y. XapaKTepHUCTHKAa OCHOBHBIX OHMOTEXHOJOTHYECKHX CBOMCTB 3a-
KBAaCOK Ha OCHOBE AKTHBU3MPOBAHHBIX KYJBTYp IMPONHOHOBOKHCIBIX OaKTepHit
npuBesicHa B Tadmuie 1.



Tabnuua — 1 BHOTEeXHONOTrHYECKHH MOTEHIMAN IPOIIMOHOBOKUCIIBIX OaKTepHit

INoka3zarenu XapakTepucTUKa IITaMMa
P. freunden- P .cyclohexa- P. freudereichii P .cyclohexa-
reichii subsp nicum Kusano | subsp. shemanii nicum Kusano
freudereichii AC-2259 AC-2503 AC-2260
AC-2500
Buemrnuii Bun u OpnoponHasi, Opnoponnass  |OxHOpoaHast, ryctass| OmgHOpomHas
KOHCHCTEHLIUS JKHIKOBATAst BSI3Kast KOHCH- | BsI3Kasi KOHCHCTEH- | TI'ycTasi KOHCH-
KOHCHCTCHIIUSI CTEHIHS st CTEHIHS
AKTHBHOCTb, 4 14+1 1543 1442 16+1
Kucnornocts:
Turpyewmas, ‘T 762 711 724 70£2
AxruBHast, pH 4,64+0,03 4,99+0,05 4,75+0,09 4,98+0,01
[penenbuas, oT 14243 110£1 148+2 122+1
KoimuectBo >|<H3Hecn30006- 3107 4%10° 4%10°-1#10"° 1%10°
HbIX KieTok, KOE/cm
Poct Kietok npu:
20% xeman + + + +
40% sxeman + + + +
2% NaCl + + + +
4% NaCl + + + +
6% NaCl + - + +
pH =4,5 + - + +
AHTUMyTareHHast
AKTUBHOCTB 43,6 44,8 47,7 46,2
(uarubuposanue, %)
KonnuectBo BuTammna 310 18,0 33.0 22,0
By, MKI/Mi1
AKTHBHOCTH T€MOBBIX
(hepMeHTOB:
CO/I, en/mr Genka 1,12 1,11 1,37 1,13
Karasaza, Mxat/min 1749,5 1511,0 2110,8 17143
Tepoxcnnasa, 1,37 1,12 1,42 0,85

[HMOJIB/(MHH"MT OeJKa)

Ilpumeuanue: - OTCYTCTBHE pocTa; £ - HeGobIIoN poct (107 koe/cm®); + - akrusHsIi poct (10 Koe/cm®)

W3 naHHbIX TabaMIpB | BUAHO, YTO BCE aKTHBHU3HPOBAHHBIC KYJIbTYPhI 00-
JIaal0T BBICOKOI OMOXUMHYECKOH aKTHBHOCTBIO, O Y€M CBUJICTEIBCTBYET OBICTpast
(epMeHTAIMS MOJIOKa M MAaKCHMAJIbHOS KOJIMYECTBO JKU3HECIOCOOHBIX KJICTOK B
sakBackax — 10°'" koe/cm’. OrTmedeHo, 4TO HcCiemyeMble IITAMMBI (KpOME
P.cyclohexanicum Kusano AC-2259) nposBuIM yCTOHYMBOCTH K BBICOKOH KOH-
nenTpanun sxemau (40%), NaCl (6%) u pazsuBanuce B cpene ¢ Hu3kuM pH (4,5),
YTO yKa3bIBaeT Ha BBICOKYIO BDKHMBAEMOCTh JAHHBIX KYJIBTYp B HEONArOMPUSTHBIX
ycnoBusix JKKT denoBeka. YcraHOBJIEHO, 4TO HauOoJiee SPKO BBIPAKCHHBIA aH-
TUMyTareHHblii dddexr (47,7%), 3HaunTeNnbHBIA CcuHTe3 KoppuHOHIOB (33,0
MKT/MIT), TeMcoJepxamux (pepMeHTOB (KaTanasbl, MePOKCUIAa3bl) U CYNepOKCHI-
JIcMyTassl posiBrt mramM: P.freudereichii subsp. shermanii AC— 2503. [lanee
IO CIIOCOOHOCTH CHHTE3UPOBATH I'eMCOJCpIKAIe COSAUHCHUS CIIEyeT OTMETHTb
P freudenreichii subsp. freudenreichii AC-2500.
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B pesynbrate npoBeNeHHBIX HCCIENOBAaHUN yCTAHOBIIEHO, YTO U3yYECHHBIE
ITaMMBbl IIPOIHOHOBOKHCIBIX OakTepuil 001analoT ILIEHHBIMH OHMOTEXHOJOTHYe-
CKMMH CBOWCTBAMH, YTO OTKPBIBAET IIMPOKHE MEPCIEKTHBBI U1 UX HCIOJIB30Ba-
Hus npu cozganuu BAJL.

H3yueHue aare3uBHBIX CBOHCTB MPONUOHOBOKMCIBIX OaKTepHii

O[HUM U3 aKTyaJIbHBIX HAMPABJICHUH COBPEMEHHON MHKPOOHOJIOTHH SIBIISI-
eTcsd U3y4YeHHUE aAre3UBHOIrO Ipolecca pa3IndHbIX MUKPOOPraHU3MOB. ANre3us —
3TO MEXKJIETOYHOE B3aUMOJICHCTBHUE, BhIpa)Karoleecss B MPOYHOM NPUKPEIUICHUN
KIIETOK K cyOcTpary. UTo kacaeTcsi MpOMMOHOBOKUCIBIX OakTepuid, HH(opMmarus
00 MX aJare3nBHBIX CBOWCTBAX B JIUTEPAType HAMU He OOHapyKeHa.

Crnenyer OTMETUTh, YTO OT aAre3UBHBIX CBOMCTB BO MHOTOM 3aBHCHUT CO-
CTaB, CTAOMJIBHOCTD U 3aIllUTHBIE CBOIICTBA MUKPOGIIOPEl MakpoopranusMa. B cBs-
31 C 3THM JajbHEHIINE HCCIIENOBAaHUS HAMpPaBJICHbl HA H3y4YEHHE aAre3MBHBIX
CBOICTB pa3HbIX LITAMMOB IIPONUOHOBOKHUCIBIX OakTepuil. B kauecTBe KiIeTOK
MaKpOOpraHu3Ma ObUIM BBIOpaHbI KJIETKH (HOPMAIMHU3UPOBAHHBIX SPUTPOLUTOB.
Anresusnslii npouecc IIKB ¢ spurporyuramMu npeAcTaBieH Ha PUCYHKE 2.

: N % |/ ”
a) P. fredenreichii subsp. shermanii 6) P. cyclohexanicum Kusano
AC-2503 AC-2259

B) P. freudemrichii subsp. freden- r) P. cyclohexanicum Kusano
reichii AC-2500 AC-2260
Pucynok 2 - B3aumogeiicteue [IKb ¢ spurporuramu

AHaIM3 JaHHBIX, IPEACTABICHHBIX HA PUCYHKE 2, TIOKa3BIBAET, YTO IPO-
TMMOHOBOKHCIIbIE OaKTeprK 00Naal0T Pa3IMYHON CIIOCOOHOCTHIO aAre3UpPOBATHCS



Ha 3PUTPOLUTAX. BBIABIEHO, YTO HEKOTOpHIE MITAMMBI aATre3UPYIOTCS B BUIE OT-
JIeNIbHBIX OaKTepHaNIbHBIX KJIETOK (pHc. 2, 0, B M I'), a TaK)KEe arperaToB, KOTOpbIE
MIOYTH TOJIHOCTBIO 3aKPBIBAIOT APUTPOLMTHI (pHC. 2, a).

Afnre3uBHbIE CBOMCTBA KyJbTYpP OLEHMBAIU IO CPEJHEMY IOKa3aTelro ajl-
resun (CITA), xoaddunuenty ydactus spurpouuros (KVD); o6 aaresmBHoCTH
HmITaMMa CYIMIU 110 MHIEKCY aire3uBHOCTU Mukpoopranuzma (IAM). CornacHo
METO/IMKE MMKPOOPTraHU3Mbl CUMTanu Heaiare3uBHeiMu npu MAM wmenee 1,75;
HU3KO0AATe3nBHBIMU — OT 1,76 1o 2,5; cpenneaare3uBHeIMU — OoT 2,51 1o 4,0; BbI-
cokoaare3uBHbIMU — 1pu UAM Gonee 4,0. Pe3ynbTaTsl HcCIeJOBaHUN IpeaCTaB-
JIeHBI B Ta0mue 2.

Tabnuna 2 — AAre3MBHOCTh MPOIMHMOHOBOKUCIIBIX OaKTepuid

HTamm CITA KYyD (Ilil/lil\n/f) AZre3sMBHOCTH
gégie:lﬁ?il?_i;?éiosubsp freu- 32 79 % 4,0+1,5 CpeaHeaare3uBHbIH
iu‘;ﬁf}[f’éa;%‘ém 39 | 82% | 3712 | Cpencanresupibiii
PA.Cfielzlgggeichii subsp. shmanii 4.6 85 % 5,4+1,1 Bricokoaare3nBHbIIH
E’u?;ilg}fégg?gm 3,3 80 % 3,1+1,8 CpenHeaare3nBHbIA

W3 naHHBIX TaGMHUIBI 2 CIEIyeT, YTO MPOMHOHOBOKUCIIbIE OaKTepuu 00a-
Iaf0T TOCTATOYHO BBICOKMMHU aAre€3MBHBIMM CBOMCTBAMH. YCTAaHOBJIEHO, YTO W3
BCEX M3YUYCHHBIX KYJIBTYp BHICOKOAI€3MBHBIM IITAMMOM sBIsieTcst Propionibacte-
rium fredenreichii subsp. shermanii AC-2503, o yeM CBHIETENBLCTBYET HHICKC
aaresuBHoct (MAM=5,4), a Taxoke nokazareiu CITIA (4,6) u KVYD (85%). Caeno-
BaTEIIbHO, 3TOT LITAMM JIy4llle IPYTUX 3aKPEMUTCs Ha KJIETKaxX KUIIEYHHUKA, CO3/a-
Basi 3alIUTHBINH Oapbep. OcTalbHBIC IITAMMBI [0 BCEM UCCIICAYEMBIM IOKA3aTeNsIM
MIPOSIBUJIM CPEIHIOK0 CTEICHB a/IN'€3UBHOCTH.

I/Isyl{e}me BJINAHUA CyJIl)(l)aTa /KeJj1e3a Ha poCT U CHHTE3
BHEKJICTOYHBIX (l)ﬂKTOpOB aJanTaluuu IMPOIMuOHOBOKHUCIBIX 6aKTepnﬁ

BHekireTouHbIe META0ONUTHI, CHHTE3UPYEMble MUKPOOPTaHU3MAaMH U PeTy-
JIUPYIOLIME HUX AKTUBHOCTb, HA3BIBAIOTCS ayTOpETyisTopamMu. BakHO moguepk-
HYTb, 9TO CPEAN MHOTOUHCIICHHBIX (DYHKIIHH ayTOPETYIATOPOB KpaifHe cabo nu3y-
4yeHb! (PaKTopbl, 00eCIeUHBaIONINE aJaNTalll0 MUKPOOPTaHU3MOB K HeOJIaronpu-
STHBIM (PU3UKO-XMMHUUECKUM YCIIOBUSIM CPEJIbL.

B cBs13u ¢ 9TUM B AaNbHEHIINX UCCIEOBAHUAX U3ydall BIUSIHUE CyJb(aTa
XKene3a Ha CHHTE3 9K30MeTabO0IMTOB NPONUOHOBOKUCIBIMU OakTepusiMu. M3BecT-
HO, 4TO OHonornyeckuii 3G ekt B3anMoaeHCTBIS MUKPOOPTaHI3MOB C METaJUIaMU

OTpeIeIIsieTCsl KOHIICHTPAIIHEel MeTalia, CTENEHbI0 er0 TOKCHYHOCTH ¥ METaboIIH-
YECKHUM IOTEHIMAIOM MUKPOOPTaHU3MOB.

Pe3ynbTaThl HalIMX UCCIeA0BaHUi (prc.3) MoKa3anu, 4yTo Cyabdar xenesa
no ompenenenHoi konnenTparuu (0,25 mr/min is P. freudemrichii subsp. freden-
reichii AC-2500 u 0,35 Mr/mi Ui BceX OCTaJbHBIX IITAMMOB) MOBBIILACT YICIb-
HYIO CKOPOCTb POCTa MPOIHMOHOBOKUCIBIX OaKTEpHUH, YTO CBHJIETEIBCTBYET O HE-
00X0IMMOCTH JKelle3a [yl HOpMalIbHOTO MeTadonn3Ma kietku. [lanbHeiee yBe-
JTUdeHue KoHeHTpanun B cpene FeSO, mpuBoauT K 3aMeIeHNI0 CKOPOCTH POCTa.
ITpu 3TOM KOJMYECTBO KHM3HECIIOCOOHBIX KIIETOK OCTAeTCs Ha BHICOKOM YpPOBHE
(10" koe/em®). Cresyer OTMETHTB, YTO H3OBITOUHOE COAEPIKAHME METAIa MHIH-
OupyeT MeTaboJIM3M, B 3TOM Cllydae BKJIFOYAFOTCS 3Al[UTHBIC MEXaHH3MbI, KOM-
MCHCUPYIOIIME OTPUIATENILHOE ICHCTBHE METalIa.

gZ 03

2 & 025

g2 02

= ; 0,15

=3 od

()

55 00 . . . . . .

0 0,1 0,15 0,25 0,35 0,45 0,55

KonnuectBo BHOCHMOTO JKeJiesa, MT/MIT

—HB— Propionibacterium freudemrichii subsp. fredenreichii AC-2500
—>— Propionibacterium cyclohexanicum Kusano AC-2260

—l— Propionibacterium cyclohexanicum Kusano AC-2259

—&E— Propionibacterium fredenreichii subsp. shermanii AC-2503

Pucynox 3 — Biusnue cynbdaTa sxene3a Ha CKOpOCTb pOCTa IIPOINUOHOBO-
KUCTIBIX OaKTepuii

[Ipu nccnenoBannK OGHOTEXHOJIOTHUECKOTO MOTEHIMAIA HaMU ObLIO ycTa-
HOBJICHO, YTO IPONHOHOBOKHCIIBIE OAKTEPHUH CHHTE3UPYIOT 3HAUUTENBHOE KOJH-
4ecTBO reMconepkanmx (GepMeHToB. [10CKOIBKY CHHTE3 M aKTUBHOCTH T€MOBBIX
(epMEeHTOB 3aBHCAT OT COJISP)KAHHUS B Cpe/ie MOHOB JKelle3a, JalbHEHIIe Hecie-
JIOBaHUS HalpaBleHB HA U3ydyeHne BiusHUsA FeSO4 Ha OMocHHTE3 KaTamasbl, Ie-
poxcunassl 1 COJl. PesynpraTs! riccienoBannii mpuBeAeHbI B Tabmmie 3.

AHanu3 AaHHBIX TaOJULEI 3 MOKa3al, YTO ¢ YBEJIHMYEHHEM O3Bl JKele3a y
BCEX M3YYEHHBIX IITAMMOB INPOMCXOIUT yBEIMYECHUE aKTUBHOCTU TaKuX (epMeH-
TOB, Kak Kartanasa u CO/l. YBenuueHne KOHIEHTpauuu cyibdara jxenesa B cpese
1o 0,45-0,55 Mr/mi IpUBOAMT K BO3PACTAHHUIO aKTHBHOCTH KaTanasbl (B CpeaHeM)
B 1,5 paza, a CO/] B 1,7-1,85 pasza. Uto kacaeTcst nepoKkcuaasbl, TO €€ aKTUBHOCTh
BO BCEX ONBITHBIX 00pa3lax MpaKTHUECKH HE W3MEHsIach. BeposTHO, 3TO 00Bsic-
HSIETCSl HAKOIUIGHHEM TOJIbKO 3K30()epMeHTa. YCTaHOBJICHA KOPPEISIMOHHAS 3a-
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BUCHMOCTb MEX]IY aKTHBHOCTBIO pepMeHTOB (Y) M KOHLEHTpauuel cymbdara xe-
nesa:

Y, =-38,90x" +40,61x+19,40 - no COJI;

Y, =-0,115x> + 0,861x+0,514 - ro xaranase.

Kosddumuents: xoppemsuuu R;, cocrasistor 0,990 u 0,898 coorserct-
BEHHO.

CrexyeT OTMETUTH, YTO YBEIWYCHHE aKTUBHOCTH Kartanas3sl u COJl 3Haum-
TCJIABHO IIOBHIIIACT CHOCO6HOCTI) IPOMMUOHOBOKHCIIBIX 6aKTepm71 3alUIIaThCs OT
OKHCIIUTENILHOTO CTPecca, HOCKOJIBKY IMEHHO 3TH ()eépPMEHTHI CIIOCOOHBI BEIBOAUTH
U3 KJIETOK CYNEepPOKCUIHBIE PaIUKaIIbI.

Tabuuna 3 - BnusHue xene3a Ha aKTHBHOCTb aHTHOKUCITUTEIBHBIX
(hepMEHTOB, CHHTE3HPYEMBIX IIPOITHOHOBOKHCIIBIMU OaKTepHsIMU

AKTHBHOCTH (DEPMEHTOB
HTamm Conepycarnne Karanaza Mepoxcnnasa CO/,
JKenesa, MI/MIt (EMOITB/(MHH MT
(MKat/mi) ex/mr Oenka
Oenka))

P freud 0 1280,0 1,573 1,02
o hrlf‘;ui‘; 0,25 1290,5 1,572 1,77
e demeiclfi'i 0,35 1300,9 1,572 1,77
T 0,45 1492,5 1,570 1,78
0,55 1490,6 1,571 1,78
P evelol 0 1712,2 0,905 1,03
ar'licc{fm" ex- 0,25 1802,5 0,890 1,85
Kusano 0,35 1895,3 0,853 1,86
AC.2260 0,45 1907,4 0,850 1,86
0,55 1912,3 0,853 1,86
P eveloh 0 1561,9 1,118 1,01
- cyclohex- 0,25 1807,0 1,125 1,83
agfs‘:;‘o 0,35 1991,1 1,122 1,83
0,45 2007,0 1,119 1,83

AC-2259
0,55 2091,3 1,119 1,84
N 0 2318,6 L113 1,17
P ']fredenremh“ 025 2554.8 1,112 1,98
:Eersgl'anii 0,35 27893 1,113 1,99
AC.2503 0,45 29543 1,112 2,01
0,55 29523 1,113 2,01

W3 nuTepaTypHBIX NaHHBIX H3BECTHO, YTO 3aIIUTa OT TOKCHYHOW KOHIICH-
TpalMyd MeTajla Yy MHKPOOPTaHM3MOB TPOSIBIISIETCS B 00pa30BaHUU Pa3IAIHBIX
BEIIIECTB, CBS3BIBAIOIINX METAIUT B (hOpME MAJIOTOKCHYHBIX COCAMHEHHUIL. B cBsI3H ¢
9THM JIIbHEHIIME UCCIICIOBAHUS ObLIH MOCBAIICHBI H3YUYCHHIO BIHMSHUS CyIb(ara
JKele3a Ha CHHTE3 BHEKIECTOYHBIX (AaKTOPOB ajgamnTanuu OakTtepuii. Pe3ynbraTs
WCCIIeZIOBaHUH MPEICTaBICHBI B TabmuIe 4.
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Ta6nnua 4 - Bnustane cynb(baTa JKeJIe3a Ha CHHTE3 BHEKJICTOYHBIX METa00IUTOB

C ITokazaTens
ORcpKa- AnrezuBHas

Il Tamm Hue aKTrnBHocn, SIIC Wurnbuposanne | KoamuecTBo

Kenesa, (MAM) MED/MI (aHTUMYyTareHHas BUTaMMHA

MI/MJT aKTHBHOCTH), % Bi,, MKr/Mi
0 4,0 29,81 43,6 31,0
P. freudenrichii 0,25 4,0 29,96 442 32,0
subsp. 0,35 42 30,05 448 32,5

fredenreichii

AC-2500 0,45 4,6 35,50 48,9 34,0
0,55 5,1 36,80 48,6 34,5
0 3,7 31,85 46,2 22,0
P. cyclohexancum 0,25 3,8 32,56 48,9 26,0
Kusano 0,35 3,9 36,98 48,7 27,0
AC-2260 0,45 4.4 37,20 48,6 29,0
0,55 4,7 48,30 57,9 28,0
0 2,8 36,65 44.8 18,0
P. cyclohexancum 0,25 3,1 36,90 46,2 18,0
Kusano 0,35 3,6 36,99 47,5 18,0
AC-2259 0,45 4,2 38,70 52,8 19,0
0,55 4,6 44,78 54,2 19,5
L 0 5,4 41,30 47,7 33,0
fmiedemelcml 0,25 54 44,52 49,6 35,0
sherrrr,l.anii 0,35 5.8 49,56 50,1 35,5
AC-2503 0,45 6,1 50,20 51,2 36,0
0,55 6,3 56,58 57,3 36,0

JlanHble, npuBeIeHHBIE B Tadiuie 4, CBUAETEIbCTBYIOT, YTO JOOaBICHHE
MOHOB JKelle3a B MHUTATeNbHYI0 cpeny mias KynbTuBupoBanus I1IKB crumymmpyer
CHHTE3 BHEKJICTOYHBIX MeTabonuToB. Tak, OBUIO OTMEUEHO, YTO C YBETHYCHHEM
no3el FeSO, HabiroqaeTcst 0osee BBICOKAs aHTUMYyTareHHass akTUBHOCTB MPOITHO-
HOBBIX OaKTepHii, YTO yKa3blBaeT Ha MHIYKLHIO aHTUMyTareHe3a. [1OBBINICHHBIH
6uocunTes sk3ononucaxapuos (OI1C) npu nobdaBieHNH xKelnes3a - 3TO MPOsBICHHE
HeepMEeHTaTUBHOI 3amuThl GakTepuid, korna SIIC npensTcTBYIOT MPOHUKHOBE-
HUIO M3JIMIIHETO XKeJe3a B KIETKy 3a cueT €€ 0OBOJAaKUBAaHUSA. YBEIUUEHHUE ajre-
3UU 00BACHACTCS HE TOJIbKO 3aIIUTHON peakiyeil KyabTyp IO OTHOLIEHHIO K Me-
TaJuLy, HO U T€M, YTO, COIJIACHO JUTEPATYPHBIM JAHHBIM, HAJIMYHE B CPENie ABYX- U
TPEXBAJICHTHBIX KATHOHOB IIPHUBOAUT K YMEHBIICHHIO TOJIIMHBI JBOWHBIX 3apsi-
’KEHHBIX CJIOEB Ha MOBEPXHOCTAX B BOAHBIX CpPelax, UYTO CHOCOOCTBYET a[re3uu 3a
CUET YMEHBIIECHUS dJIEKTPOCTATHYECKUX CHJI OTTAIKUBAHHS.

IMpu uccnenoBanny MOPGHOIOTHU MPOIHMOHOBOKHCIBIX OaKTEepUid, KyJIbTH-
BUPYEMBIX NP Pa3HbIX KOHIICHTPALMAX JKelie3a, ObUI0 OTMEUEeHO, YTO C yBeIde-
HueM 10361 FeSO, 1o 0,55 mMr/mi HaGr01am0Ch CKOTUIEHHE KIETOK (kore3us). Be-
POSITHO, B YCIIOBHSAX MEXKKIETOUHBIX KOHTAKTOB IIOCPEACTBOM arperanyy KICTKH
MOAJEPIKUBAIOT CBOIO KHU3HECIIOCOOHOCTB.
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IMomy4eHHBIE pe3yNIbTATHl CBUACTENBCTBYIOT, YTO CHHTE3 SK30METa0O0IHTOB
CIOCOOCTBYET aJlanTalliy PONUOHOBOKUCIBIX OaKTepHil K HOHAM XKene3a. Bolis-
JICHHBIC 3aKOHOMEPHOCTH IO3BOJIIOT HE TOJBKO IOHATh IPHHIUI MeTabolmde-
CKOI OpraHu3alyy y NPOIUOHOBOKUCIBIX OaKTEpHUi, HO U CIIy’KaT HAy4HOH OCHO-
BOH JuIs1 pa3paboTKU TEXHONOTHH XKele3ocoaepskamieit BAJL.

Biusinue Ka3euHOBbIX ochonenTuaos
Ha COJIIOOMIM3AIHUIO Kesle3a B MUTATeIbHOM cpee

[Ipn npoBeneHNN IKCIIEPUMEHTAIBHBIX HCCIEI0BAaHUN HaMU OBLIO OTMEYe-
HO, YTO IPH COAEpKaHMM kere3a B cpene 0,45 mMr/mit u 6oJee H3MEHAETCS OKpacka
KOHIICHTPATOB 1 BBIMAJaeT 0Cago0K, YTO CBHICTENLCTBYET 00 00pa3oBaHMM HEpac-
tBOpUMBIX Fe’" MOHOB. B CBA3M C 3TMM B JaNbHEHIINX HCCIEIOBAHUAX M3ydain
BIMAHUE Ka3enHOBBIX (ocdonentunos (CPPy) Ha comobunmzanuro (xeaatuposa-
HHe) Kere3a B nuTarenbHOU cpene. CPPs — 910 docdoprimpoBaHHble TENTUABL,
oOpasyroluecs: U3 Ka3eMHOB KOPOBBETO MOJIOKA IIPU UX Ie€peBapHBaHUU IHIIEBa-
PUTEIBHBIMU IIPOTEHHA3aAMU.

H3BecTHO, 4TO MeTailocBsA3bIBatomas cnocoonocts CPPs 3aBucur ot cre-
nern GocopunupoBanus. C 1EIbI0 NOIYYEHHS THAPOIN3aTa ¢ MAaKCHMAaIbHBIM
COAEPKAHUEM HU3KOMOJEKYIAPHBIX (hOCHOPUIMPOBAHHBIX IENTUIOB U CBOOOA-
HBIX aMHHOKHUCIIOT, CHOCOOHBIX B JalbHEHIeM 00pa30BbIBATh PACTBOPUMBIE KOM-
IUIEKCHI C XKEJIe30M, HaMH ObUTH YTOUHEHBI TEXHOJIOTHUYECKUE ITapaMeTphl BhLIeIe-
Hust CPPs. [Ipu nomyyenun CPPs npuMeHsin cxeMy OAHOCTaJUMHOIO THIpOIU3a
KazeuHata Na C HCIIOJIb30BaHUEM II€TICMHA W TPUIICHHA MPU Pa3HOM IPOJOIIKH-
TEJIBHOCTH THApON3a. Pe3ynbraThl ucciae0BaHUN NpeICTaBICHbI B TA0IULE 5.

Tabnuua 5 — MoJekyJIsIpHO-MacCoBOe paclpeeneH e MeNTHIHBIX Qpakimi

Bpems Jlnanason moue- Coneprxanue ¢paxuuii (%) B AnanasoHe MOJCKYJIIPHBIX Mace,
THIPOIH- KYyJISIPHBIX Macc, B 3aBHCHMOCTH OT HCIIOJIb3yeMoro epMeHTa
33, MMH k[ nericun 1% niericus 3% Tpuncud 1% tpuncud 3%
Gosee 138 1,8 1,6 1,7 2,0
40 138-10,5 54 5,6 32 4,0
10,5-5,1 9,5 10,3 7,8 6,2
Oonee 138 2,1 1,8 1,7 2,1
60 138-10,5 6,3 5,6 4,2 43
10,5-5,1 9,8 11,0 7,8 6,4
Oonee 138 2,2 2,3 2,2 2,1
120 138-10,5 7,1 11,2 6,2 6,4
10,5-5,1 11,9 18,7 10,3 10,8
Gouee 138 1,8 1,9 1,7 1,7
240 138-10,5 9,5 16,5 10,4 4,5
10,5-5,1 12,9 18,1 10,9 10,4

W3 pe3ynbTaToB, MPUBEJEHHBIX B TaOnule 5, BUAHO, YTO IIPU THAPOIHU3E
HaTPHEBOro Ka3zenHaTa 3%-HbIM MENCUHOM yxke uepe3 120 MMH JOCTHUraeTcs Mak-
CUMaJIbHOE cozepkaHue HuzkomoueKyspHbix (10,5-5,1 xJI) crpykryp: 18,7%.
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JanpHeliiee yBenmIeHHEe MPOJOIKATEIBHOCTH THAPOJIN3a HE MPUBOAUT K 3aMeT-
HOMY HM3MEHEHHIO B COACPKAHHU HH3KOMOJICKYISpHBIX (pakuumit. Kpome Toro,
TOJTy4YCHHbIE JaHHbBIC MO3BOJIIOT YTBEPXKIATh, YTO MPOBEACHUE THUAPOIIH3A Iel-
CHHOM CYIIECTBEHHO 3((eKTUBHEE 10 CPABHEHUIO C TPUICUHOM. TaK, Ipu OJHOU
U TOH e KoHIeHTpauuu ¢pepmenta (3%) HU3KOMOJIEKYJISPHBIX MENTUIHBIX (pak-
LU TIpHU THIPOJIU3E METICHHOM o0pasyercs B 1,7 pasa Oosbliie, 4eM IpH THAPOIIH-
3€ TPUIICUHOM.

Taknum 00pa3oM, ¢ y4eToM OompeneseHIs MOJIEeKYISIPHO-MAacCOBOTO pacipe-
JCICHUA NCNTUIHBIX (l)paKI_H/Iﬁ 6BIJ'II/I BbIGpaHI)I OIITUMAJIBHBIC TEXHOJIOTHYCCKHEC
napameTphl BBIJCICHUS Ka3eMHOBBIX (ocdomnenTaoB.

Ha cnenyromem sTamne McClieOBaHUM B MUTATEIBHYIO CPEIy BHOCHIIH pa3-
nHYHbIe 1036l BogHOTo pactBopa CPPg u cynbgara xene3a. 3a mporeccoM CBS3bI-
BaHHSI JKeNe3a CIIETUIIN 110 KOJIMUECTBY 06pa3s0BaHHOrO XenaTupoBanHoro Fe’” (%
JKese3a, OCTABIIETroCsl B JABYXBaJCHTHOH (opme OT mepBOHAYaBHOW /103bI). Pe-
3yNIbTaThl UCCIENOBAaHMI (CpeJHHE MOKA3aTeN MO BCEM H3yYEHHBIM IITaMMaM)
MPENICTABICHBI HA PUCYHKE 4.

Kak nmokasbIBalOT JIaHHBIC, MPEICTABICHHBIC Ha PUCYHKE 4, HATMYKE B Cpe-
Jie Ka3euHOBbIX (POCGHONENTUA0B CIIOCOOCTBYET COMIOOMIN3ALIUY JKeJle3a U CoXpa-
HCHHUIO €ro B BUJC FezJr HOHOB. MakcuMaJIbHOE KOJIMYECTBO PacTBOPUMBIX KOM-
riekcoB xenesa (90-95%) obpasyercst npu BHeceHnH 20% BOJHOTO pacTBopa Ka-
3euHOBBIX (ocdonentunos u 0,45 mMr/mn cynbdara xenesa. FIHTepecHbIM SBISCT-
cst TOT aKT, 4To ¢ yBenudeHneM no3sl FeSO, cremeHp comoOmmm3ammn xenesa
CHIDKaeTcst. DTO, BEPOSATHO, 00bsACHAETCS TeM, 4To CPPg MOTYT CBS3BIBATH TOJBKO
OTPaHMUYCHHOE YHCIIO MOJEKYJ JKele3a, TO €CTh KOJIMYECTBO HOHM3HPOBAHHOTO
MHHepajia He MOJDKHO MPEBBIATh KOJIMYECTBO MMEIOIIUXCS aHUOHHBIX THIPO-
(DWIBHBIX YYaCTKOB aMHHOKHCIIOT Ka3eHHOBBIX (OC(HOTEITHIOB.

. 1001
g 90
5] 80
- i 704 M conepxanne
Z 3 60+ Kelesa B
g % X 504 cpene 0,45
E g 404 Mr/MIT
& 30 O conepxanue
= 20 JKeJiesa B
§ 104 cpexe 0,55
0+ MI/MIT

KOHTpPOInb 10% 20%

CopeprkaHue BOJHOIO PacTBOPA Ka3eHHOBBIX
docdonentunos B cpene (% ot obbema)

PI/IcyHOK 4 — 3aBUCHMOCTh COIECpKaHUA B Cpeaax yCBOACMOI O (XeJ‘IaTI/IpOBaHHOFO)
2+
Fe™" ot konmyecTBa BOZHOTO pacTBOpa Ka3€¢MHOBBIX d)OC(I)OHeHTI/I,E[OB
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Cy1iecTByeT MHEHHE, YTO HCKYCCTBEHHBIE XeJIaTHble (JOPMBI MHHEPAJIOB
[P XPaHEHHH Pa3pyLIAIOTCS U TEPAIOT CBOIO 3((PEeKTHBHOCTD, IIO3TOMY OHH YyC-
TYNaT NPUPOAHBIM OPTaHUYECKUM COJIIM 3THX DJIEMEHTOB. B cBfA3M C 3THM uC-
CJIEZIOBAJIM COXPAHHOCTh JKEJe3a, XEJIaTUPOBAHHOIO Ka3eMHOBBIMU (ocdomenTu-
JlaMH, B JIByXBaJICHTHOH (popme B mpoliecce AJIUTENFHOrO XpaHeHus. Pe3ynbraTsl
HCCIIeI0OBaHMH NPE/ICTaBIICHBI B TA0IHUIIE 6.

Tabmuua 6- Bousaue CPP Ha mpornecc comoOmIn3aiiy sxeie3a Ipyu XpaHeHH!

TexHoJOrMyeckas: cxeMa MONydYeHHs OaKTepUaJbHOTO KOHIEHTpaTa IpercTaBiie-
HBI HA PUCYHKE 5.

CxeMa NpUTOTOBIICHUS
BogHOTO pactBopa CPPs

Conepxanne Fe? B cpesie py XpaHeHHH
Trans Conepxanue (% oT mepBOHAYANBHOMN 1036l BHECEHHU),
CPPs, % CyT

30 60 90 120

P. freudenrichii subsp. KOHTPOJIb 19,0 19,0 19,5 18,5
fredenreichii 10 58,0 62,0 62,5 60,0
AC-2500 20 88,0 88,0 88,5 88,0
P. cyclohexanicum KOHTPOJIb 30,0 29,5 30,0 28,5
Kusano 10 69,0 70,5 70,0 69,0
AC-2260 20 94,5 95,0 95,0 94,5
P. cyclohexanicum KOHTPOJIb 32,0 32,0 30,5 29,0
Kusano 10 60,0 60,5 60,0 59,5
AC-2259 20 75,0 75,0 75,5 75,0
P. fredenreichii subsp. KOHTPOJIb 22,0 25,0 25,5 19,0
shermanii 10 66,0 67,0 66,0 63,5
AC-2503 20 95,0 96,0 96,0 95,0

JaHHble, IIpUBEAEHHbIE B Tabnuie 6, yKa3plBalOT HA TO, YTO B IPOLECCE
XpaHEHHs] KOJIMYECTBO XENATHPOBAHHOTO jKele3a B KOHIIEHTpaTax, COJCpIKaluX
pactBop CPP;, mpakTudecku He U3MeHMIOCh. Torna kak B KOHTpoJie Habmrona-
JI0Ch 3HAYMTETHHOE CHIKEHHE COJIEP/KAHHs PACTBOPUMBIX HOHOB Fe?'

COBOKyHHOCTb TNOJYYCHHBIX JaHHBIX YKa3bIBa€T Ha TO, YTO Ka3CUHOBBIC
(l)OCCbOHCHTI/IZ[I)I SABJIAOTCA NMEPCIICKTUBHBIMU XCJIATUPYIOIIUMU ar€HTaMu JIsl 110-
JMydeHHs HOBBIX, OMOMOCTYHHBIX (hopM Kenes3a. B pesymprare mcciemoBaHui mo-
no6pans! ontuMansHble 10361 FeSO,4 1 BogHoro pactsopa CPPg, obecnieunsaromniye
MaKCHMaJIbHOE KOIMIECTBO COMOOMIH3HPOBAHHOTO XKele3a.

Pa3paGoTka TexHO/10IHM N0JIy4eHUs 0aKTepHAILHOI0 KOHLEHTPATA
NPONHOHOBOKHUC/IBIX 0aKTepHii, 000raleHHOT0 KeTe30M

Pe3ynbTaThl MPOBEICHHBIX UCCIICIOBAHHUN MMOKA3alM, YTO HauOOJiee BBICO-
KHM OMOTEXHOJIOTHYECKAM MOTeHIMaaoM obnamaer mramMm P.freudereichii subsp.
shermanii AC-2503, xoTopblif B JanbHeHIIeM ObLI UCIONB30BaH B KAaueCTBE MHO-
KyJITa 1151 TOJTy4eHUs GaKTepUabHOTO KOHIIEHTpaTa.

[ony4eHHble pe3ynbTaThl MO3BOJIMIM ONTHMU3UPOBATH MHUTATEIBHYIO Cpe-
ny 3a cuet BHeceHus FeSO, u BonHoro pactBopa CPPg, obecnieunBaromux BbICO-
Ky COJIOOWIIM3AIMIO JKeJe3a M aKTUBHBIH POCT MPOIMUOHOBOKHCIBIX OaKTEpHd.
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Buecerne IIpuroToBneHue mUTaTEIb-
FeSO, N P HOi CDEIBI Na-ka3enHar
0,45 mr/mn pel
{ {
I'unponns 3%-HeiM
Tpuroros- BHeceHe HHOKYIISATA B KO-  [<— [ICHCHHOM
JICHHE UHO-| — decTBe 5% pH 7,8-8,0
KyJIaTa (t= (40-50) °C, =120 mun)
{ {

Hapammsanue 6nomaccsl
(t= (30£2) °C, 1==(24£2) u) ¢
JIByKpaTHOU
HeHTpanu3anuen

[Toxkucnenue ruaponIn3ara
pH 4,5-4,6

v

Y naneHue HENENTHIHOTO
Marepuaia HeHTpUudyrupo-

OT,HCJICHI/IS BEPXHETO CJI0A

o BaHHEM ,
KyJIbTYPaJIbHON KMAKOCTH v = 3000 06/Mum,
=15 MuH
{ y
Po31nuB Bo (uiakoHsl, yKy- CaCl,- arperanus, punbrpa-
[IOpUBaHKE, MAPKUPOBKA st
v
IIpenapar, oboramieHHbII
Xpanenue CPPs
(t=ne Boine 4 °C, 3 mec) ——  (BHeCeHHUE B KOJIUYECTBE
20%)
y

Kunknii 6akTepranbHbII
xoHuenrpar (bA/l), obora-
IICHHBIH JKEJIC30M

PucyHok 5 — Cxema IpUroToBIICHHS JKele30coaepKalield OnoJorniecku
aKTHBHOM 100aBKU

B ominune OT Ipyrux CyMECTBYIOIIUX CPEACTB MPOQUIAKTUKY Jeduimra
JKese3a pa3paboTaHHass OMONOrMYeCKH aKTUBHAs 100aBKa CONEPXKUT MPOOHOTHYE-



CKHE MHKPOOPTaHMU3MbI U JIO3MPOBAHHOE KOJHUYECTBO JKeJie3a B COIFOOHIU3UPO-
BaHHOW OMOJOCTYITHOU (opme.

KayecTBeHHas] XapaKTEpUCTHKA OaKTEPHAIBHOIO KOHIICHTpATa MPeICTaB-
JieHa B TadmuIe 7.

Tabmuua 7 —KauecTBeHHasl XapaKTepUCTUKA 0aKTEpUaIbHOIO KOHIIEHTpATa

HaumeHoBaHue mokazaTest XapaKTCpI/ICTI/IKa IIoKasareist

OnHOpOAHAsL, TOITyCKaeTCs
OTJIEIEHUE CHIBOPOTKHU

KoHncucrenius u
BHEIIIHUN BU

L[BCT OT CBETJIO-XKEJITOTO JI0 3€JICHOBA-
TOTO ¢ O€IBIMHU BKpaIrjICHUAMA

UuCThIiA, clieTka KUCIOBAThIH, 6e3
MIOCTOPOHHHX IIPUBKYCOB

Bkyc un 3amax

[Ipenensuble 3nauenust pH 4,5-7,0
Temmeparypa 1pu Beltycke ¢ npeanpustust, °C, He 4
Gornee

KosnuecTBo KM3HECTIOCOOHBIX KIIETOK Ha KOHEI[ CpOKa 1-107

romuoctu, KOE/cM®, He menee:

Macca poyKTa (cM°), B KOTOPOit HE JOIYCKAIOTCA:

BI'KIT (xonudopmsr) 10
S. aureus 10
ITatorenHsie 50
MUKPOOPIaHU3MBI (B T.4. CAJIbMOHEILIbI)

JHposxoxu n mnecenn, KOE/T, He Gonee: 10

KoxkoBunHsIe (opMBI,
COOpaHHBIC B JUIMHHbIC LIETIOYKH

Mukpockonu4eckuil nmpenapar:

JanHble TaOuuubl 7 MOKa3bIBAIOT, UYTO JKeJIEe30COAepKalluil GakTepHalb-
HBII KOHIIEHTpAT 00JaJaeT BHICOKUMH OMOXMMHYECKHMMHU CBOHCTBAMU, COICPHKUT
Ipo(UIAKTUUECKYIO 03y OMOJOCTYIHOIO XEIaTHPOBAHHOIO JKejle3a U BBICOKOE
KOJIMYECTBO JKM3HECIIOCOOHBIX KIETOK NMPONUOHOBOKHUCIBIX Oaxrepuit, 5 ma BAJ]
COIEPXKUT 2,25 Mr kenesa, yTo coctaBigeT 20% OT peKOMEeHJyeMOH CyTOYHOMH
HOPMBI TOTpeOIeH .

Takum 06pa3oM, Ha OCHOBaHHH MIPOBEJICHHBIX 3KCIIEPHIMEHTOB pa3paboTaHa
TEXHOJIOTHS MOJIy9eHHs HOBOTO IMHINEBOTO NCTOYHHKA OPTaHUYECKOH (pOPMBI xKe-
Je3a B Bu/ie 6MOJOrNYECKH AKTUBHOU 100aBKH.
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BoeiBoaBI

1. B pe3ynbpraTe NPOBEICHHBIX HCCICIOBAHHH pa3paboTaHa TEXHOJOTHS
HOJIy4eHUs OMOJIOTMYECKU aKTHBHOM JOOABKU HAa OCHOBE OHOMACCHI MPOMHOHOBO-
KUCIIBIX OaKTepuii, 000raIeHHON OpraHnIeCKUM >KEIE30M.

2. YCTaHOBICHO, YTO AKTHBH3UPOBAHHBEIC KYJIBTYPHI MPOIHMOHOBOKHCIIBIX
OakTepuii CHHTE3UPYIOT reMconepxamue pepments (karanazy, CO/l, nepokcuaa-
3y), YTO OTKPBIBACT IMUPOKHUEC NMEPCTICKTUBBI JJI UX ITPAKTUICCKOTO IIPUMEHCHUSA.

3. VcraHOBJIEHO, YTO U3 BCEX M3YYEHHBIX KYJIbTYp BBICOKOAJI€3MBHBIM
mramMmMmoM siBisietcst Propionibacterium fredenreichii subsp. shermanii AC-2503.
OcranbHbIe DITaMMBI IIPOSIBUIIN CPEIHIOIO CTETEHb a/ilr€3UBHOCTH.

4. TlomoOpanbl onTUMalbHBIC NI03bI Cyib(daTa xenesa, 00ecCreUHBarOIINe
AKTHBHBIH POCT M BBICOKOE KOJIMYECTBO JKH3HECIIOCOOHBIX KIJIETOK IPOIHOHOBO-
KUCIIBIX OaKTepHid.

5. OtMmeueHo, 4To no0OaBIeHIE HOHOB JKeJle3a B MUTATEIbHYIO CPeay CTHMY-
JMpPYyeT CHHTE3 BHEKJICTOYHBIX METa0OJIHTOB, KOTOPbIE CHOCOOCTBYIOT aJaNTaIiH
HPOIMOHOBOKHCIIBIX OaKTepHii K METaILTy.

6. C y4eToM MOJICKYISIPHO-MAacCOBOIO PacHpeAeNICHUs NEeHTUIHBIX COC/IH-
HEHUH IpU TUAPOIHM3e Ka3erHa ObL1 BEIOpaH Hanboee 3G PeKTUBHBIN crI0co0 BhI-
JeTIeHHs Ka3enHOBBIX GochonenTHIoB.

7. YCTaHOBIICHO, 4TO Ka3eHHOBBIE (ocGOnenTH bl 001a1at0T BBICOKOI CI10-
COOHOCTBIO CONIOOMIIM3MPOBATL JKEJIE30 U IOJIEPKUBATH €TO B IBYXBAJICHTHOH
(l)opMe B TCUCHUC NIIUTCIBHOTO CPOKAa XPaHCHUS.

8. OnTUMHU3HUPOBaH COCTAaB MUTATEIBHON cpefpl 3a cueT BBeaeHus: FeSO4 n
BogHoro pacreopa CPPy, obecrieunBaromuii HanubopIryo 3GpdeKTHBHOCTE XKele-
3oconeprkameit BAJI.
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