
vlZiK 759.S73.08S.5:66 } . } 85

T.ll. llupozt'z, T.A. llleawyK z, O.IO. MuuAeuKO

I Haqtionanbflbfa yuueepcunlem nut4e6boc mexltoxoauQ.
yx. Baadwut4pcKax, 68. Kue , 01601, VKpauKa

PTucmutnynl .uilKpo6uono=!m u ezzpycoilozuu :lm. ,q.K. 3a6oilomKo:o HAH yKpauKbl,
y;l. .qKadewuKa 3a6oitomuozo, IS4. Knee ilCTT. ;10S680, VKpauua

iryTH BOBbliHXlilig SZOKOHB£PClia TEXlilltiECKOfO
milHEPtlUA B nOBEPXHOCTHO-AKTiiBilbIE BEIHECTBA

RHODOCOCCUSERYTHROPOLIS WB A.c-SQ\l,ACINETOBACTER
CH£COHCE7'ZC[H IMB B-724] H /vOCHRD/H }HCC//VHIMB B-7405

Hccitei)oeailu eolMoucwocnlu cuKme3a }loeepxKocinKo-aKntta u eetQecme (nABs Rtlodocoecuserylhropolis
[MB ,4c-S01'7, Acineiobacter cciicoaceticus }A4B B-724} i Nocardia vaccinii !M]B B- 740S 8 cpede c 8blcoKoQ
(ao 8 % no o6 e !y) Kotibfenmpat4ueQ m HttqecKozo aluqepuKa-- amro a npoweo cmea 6uo tlselm.

y'cmauae e o, no ye u%e {e KC qe alfa ua u OU !xma ao }8--i5 % E noabiuie ue e dea papa no
cpaelie} un c 6a30ao c wao i} co&epacnliux ucmoqlluxa asoml.bozo nu {! n03aoxxlem peailu30ealnb npo%ecc
cutlmaa FLAB mmalmfamu IMB Ac-Salt, }MB B-7241 1{ TldB B-740S na cpei)e. coaep)icau+e8 7--8 a%o (no
o6tehW) mexrtuiiecKozo z.ntil4eptJKa. B marlo( ycnoaua)c K.v/tbm1{6upogauux KOHqeKmpaqim cuHmestipoectnnbtx
uccae&yeubux u Ulnmtn£aMU B eKilelwoqnboi LIAR cocmctmma 3,4--S,3 z/1, 'into B 1,4--3 pma eblute, 'lem tta
6(uo oO cpede c aHaxozuqHO KOKl4aKtnpayueQ cy6cmpama.

Kccae6oeaKue nompe6uocnlu A. calcoaceticuis !X4B B- 7241 8 ©aKmopcu pacInG dax cttKn\e3a [iAB na mex-
uuqecKom ?:luqepwle (2 % no a6bewyJ n03Boilwlo ucnlwqumb us cocmaaa cpedbt apo£Hc:JK'eeoi demo/itt3am u
civ[ecu .uui<p03ite.uenmoe, 3a]teKu8 ux cyiibcbcfnto)a ; eOu (0*16 m}(]aoi]b]]!} t] cvitb(b(i text !4uuKa (38 .mKmoxbl'it).

qma yttpot4aem u adel ea ielK npoqe(c 6uocunme3a fieeozo npoavicma.

K } o :i € 8 b} e c R Q B a: Rhodccoccus ery£hropoiis {&£B Ac-SG}7. Acinefobactet' catcoaceticus }M]3
B- 7241. NocaT'dh vacclnil iMB B- ?405. ut{ ne cl @uKal4biH 6uocuHme3a, noeepxHoctn o-aKmlte bie eWecmea.
rneXnUqeCKUU eliUqePUH.

B npeilbillylnlrx ncciieiioBannxx [2, 3] Rama 6buTa noKa3ana B03MOWnOCTb cnnTe3a noBepxnoc-

Tno-aKvunnbrx BetuecTU npn Ky;lbrHB14poBanHH uiTaMMon R/zoc/ococcu6' ef:v/hropo/f.s rMB Ac-50 1 7.
Heine/obac/er ca/coczce/fcu.r TMB B-724 1 n .Vocard/a pace/nlf K-8 (TMB B-7405) B cpeae c oqH-
uiennbIM rnlniepuuow. Tl03}Ke [4] npu uccneBonantTU B;insinnx KOMnonenroB rexnlmecKoro rnlnle-
p[rna (colin KanuH n naTpnii, 3TanoJ], MeTano]]) -- no6oquoro npoayKTa npon3Boi]CTBa 6noii]i3eax
na o6paaonaune STAB .V. paco zi; K-8 6biiJO ycranoBileno, qTO Bnecenile B cpeily c o'iuiHenubiM
rnnuepnnOM (1 %) XJTopHila KaJiwg (naTpnir) B KonuenTpaimn 2,5 % H 3Tanona (MeTanoaa) B Kon-

uenTpauuu 0,3 % coTTpoBmKaaJIOCb noBbimenueM yciioBnon KoniienTpaunn FLAB B 1,4--1,7 papa
no cpanHennto c noKa3aTelifIMn na cpe;ie 6e3 ilo6aBilenng co#ea n cnapTOB MlaKclIMailbnaq Kon-

qeHTpaunx BneKlleToqHblx FLAB (4,78 r/:l) 6bliia aocTnrnyTa npn 4 % TexnunecKoro ruuuepuna
B cpeiie Ky;ibTlinupoBannK A( vaccznii K-8, a AaJlbueAmee ynennnenue coaepxanua cy6cTpaTa
conpoBmKilanocb CHU)KenneM noKa3aveiteh cunTe3a FLAB. B pa6ove [6] Mbi ycTanoBuiiK n03MOK-

ocTb 8c80n 30BaHyx 'rex t ecKofo muuepBua B Juju ciiRTe3a flAB :nTawwawtMB Ac
IMB B-7241, npuqew na ouoAax npou3BOACTua 6nonn3eils KOHuenrpaKnH nAB 6Klna B lIRa papa
nbiue, qeM na 3KBnMOJIXpnOh no yrnepoiiy KouuenTpaunu oqnnlenuoro cy6cTpara. B 3rnx uccilC-
Jlonannxx coaepxanne TexnnqecKoro rnlnlepnna B cpeae ne npeBbimaiio 2 % (no o6beuy) [6].

B ro )Ke BpeMn, yquTbinaq o6beubi npoH3BO/ICTBa om0 3ellii B uupe -- 6oilee 1 1 Mlm VB
2008 Folly c exerollnbTW noc#eaynuiuu yneiTnneunew na 8-- 1 0 % [ 1 5], a TaKwe KoilrnecrBO o6pa-
3yiotlierocx B KaqecTBe o'rxoilou TexnnqecKoro muuepuna -- 1 0 % OT rioilyqaeMoro onolln3eiiK [ I J],
CTanonnTcq nonxTmo, qTO piTH 3+0eKTlmnoi'o ncnollb30nannq TaKoro orxoila B KawecTae cy6cTpaTa
B 6noTexnonoruwecKux npoueccax ero coiiepxanne B cpeJie KyllbTnnuponannq rtpoayuenTon npaK-

TnqeCKn uennbix uuKpo6nbrx ueTa6oiimTon aonxno 6blTb KaK MmKno Bbinlle.

B CBfiTU c n3110XennbIM ueiib pa6oTbi -- ycTanonnenne yCiiOBntt KFJlbTlIBPlpoBannq UTaMMon
R. eryrhropo//s- JMB Ac-50 17, H. ca/coaceflcus IMB B-724 1 H fV. vacci+z// IMB B-7405 na cpene c

waKcnManbUO B03MOKnOA Konuenvpaupie# TexnnqecKoro rnnuepnna, o6ecneunnarotnux BbrcoKme

noKa3aTeJili clinTe3a iionepxuocl'no FnlX BeluecTS.

© 'til. Hzpot, 't.\. flies'iyK, O.}0, MaweKKa, 2G{5
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Mlarepuaiibi n MeTOfjbl. 06beKTbr nccite/lonaunsi - uiTaMMbt R. e/y/hfopo/is IR4B Ac-50 17,

J. ca/coach//cus IMB B-7241 u /V. pace;n/I [MB B-7405, 3aperncTptdpoBaunbte B ;jen03uTapun
uuKpoopraunsuoB I'lucrnryva MHKPO6nOJIOrnH H BnpyCOnOTUn nM. ZI.K. 3a6oiloTuoro HIAH yK-
paumr.

R. e/7rhr0/20/is IMB Ac-50 1 7 BblpauinBanu na )KnAKoa unnepaJibnoa cpe;le (r/li): NANO, -- 1.3.

MgS0,7H:O -- 0, 1, NaCI -- 1,0, Na:J-lPO. 0,6, Kji:PO. -- 0,14. Peso.7H:O -- 0,0 1, pH 6,8--7,0.
/Inn Ky;ibTUBnpoBanun ,4. ca/coach/fczds IMB B-724 I ucnonb30nanu cpeny cneiiylowero co-

CTaBa (r/ll): (NH:):CO -- 0,35, MgS0.7H:O -- 0, 1, NaCI -- 1,0, Na:HPO, -- 0,6, KH:PO. -- 0, 14,
npox)KeBaB anTOJlnlav -- 0,5 % (no o6beuy), pacrBop ultKp03iieMenTOB [ 14], pH 6,8--7,0. B oxHou

u3 napuauTon B cpeily BMeCTO xpo)KKenoro aBVonn3aTa H MnKp03JreMeHroB BnOCUlin (n pa3iin'rnbix
Kow6nnaunsx) cynbd)av wrnKa n cyitb+aT Mei]n B KoiJ[ienrpawiT[ 38 n 0, ] 6 MKMO]]b/J] cooTBeTc-

TBenHO, a TaKxe XJiOPWJI KaJlux (0.2 I UMOlib/li).
IHTaMM N. vaccznl/ [MB B-7405 BbipaiHnnann na )KniiKoH mwnepanbnoB cpeae (r/;l): NANO.

-- 0,5, MgSO. 7H:O -- 0, 1, CaCl:o-H:O -- 0, 1, KH:PO. -- 0, 1, FeSO. 7H:O -- 0,01, iipoKKenoA aBTo-
irn3aT -- 0,5 9'6 (no o6beuy), pH 6,8--7,0.

B KaqecTBe CToqiinKa ymepozia ncnoxb30Baxz fexllnqecKila tniluep I {, XBnii oijxagcx o'l'xo
gou npon3BOAcrBa 6uoiin3eiis (3aiiopoxcKna 6nOTOnJnmnbli 3aBoli). KonuenTpaulm TexnnuecKo-

ro c.ni4uepuna B cpeite KyxbvnenponaHnn cocTanliqna 2--1 0 % (no o6beMy).

B oxuow n3 BapnanTOB coAep)Kaine ucToqnuKa a30Ta B cpeAe Jl;ix KynbTHBnpoBaFinx Beer uc-
cxe;!yeublx WTawwoB yBealwzBanz B 2 papa.

B KaqecTBe nocennoro uaTepnaila ucnolib30Bann Ky;nrypbi u3 3Kcnouenuna;ibnoR d)a3bl porta,
Bbipalueunbie ua cpeiiax yKaaanuoro Bbime cocTaBa c 0,5 ?G -rexnuqecKoro rnnuepnKa. KonntlecTno
HHOKyiTXTa ( 1 0'--1 0S KiieTOK/uii) -- 5--20 % or o6beua 3aceBaeuoA cpeabi.

l€yiibTnBnpoBaHue ocynlecrBiiXilH B Koil6ax o6bewow 750 Mil co 100 Mii cpellbi na KaqaJiKe

(220 a6/MnU) npn 30 'C B Teqewe 120--168 q.
Bnowaccy onpexeilsiln no onTuqecKo$i niioTuocru KileTounoh cycnenanu c nociieflyfoiHUM ne-

peCqeTOM na cyxylo 6liouaccy no Kanu6poooqnouy rpa@EtKy. Cnoco6nocrb K cnnre3y FLAB oue-
mTBaJln no TaK)TM noKa3aTeiMM: yciionnasr KanuenTpautu lIAm(flAB'K, 6e3pa3Mepnaq Beilnqnna),

a TaKwe KOJlllllecTBO cnnTe3uponannbix flAB (r/JI), Ko-ropbie orTpeileJTXiTU, KaK onprcano damn payee

Bce onlblxb{ aponox m B 3 a08TcpHocTxx, KoxlmecTBO napa3mexbHlnix oapexexeim© B 3Kc-

neplimenTax cacTaBluno ov 3 ;io 5. CTaTucTnnecKyto o6pa6oTKy 3KcnepnMenTaJlbnbTX Jlannbix
ilpoBoxun : no JTaKuny [!]. Pa3iluqnn cpeanux noKa3avenek cnuTanu aocToaepwbium npu yposue
3na'JlIMocvn p<0,05 .

Play;ibTaTbi n nx o6cyxaenue. B va6ii. I npe21cTaBnenbi .qannbTe no cunTe3y lIAB npn Kynb-
rnBnpanannn mTaMMon [MB B-724 1 , IMB Ac -50 17 n IMB B-7405 na cpeiie c pa3JinqnbiMn Kou-
UeuTpaunxMn TexHnqecKoro rnuuepuna. MaKcuMailbnoe KoiiunecTno lIAB (5,2--5,6 r/;i) cunTe3n-

poBan mTaMM IMB B-724 I na cpelle, coilep)Karen ne 6oiiee 4 % TexnuvecKoro rnuuepnwa. llpn
TaKoB KonuenTpauun cy6cTpaTa KOJinwecTBO [IAB, o6pa3yeMbix mTaMMOM IMB B-7405, ue npe-
BbniiaJio 4,8 r/}i. [lpu noBbimennu KonuenTpaunu TexnnwecKoro rnnuepnna B cpeile KyilbTnBnpO-

Banun 3Tux AByx UTaMMOB AO 5--6 % Ko;li4qecTno cuuve3npyeubix ]IAB cnwKailocb AO 2,9--4,2 r/il

HecKoitbKO nnbie 3aKonoMepHOCTn OTMeqenbi Anil unTaMMa Ih/IB Ac-50 17. Bo-nepBbH, MaK-

cnManbnoe KonuqecTno FLAB (2,4--3,2 r/i]) ulTaMM cnnTe3npoBaJI ua cpene c 6 % nmuepnna (CM.
va6ii. I ). Bo-nr6pbix, KonueHTpauuq o6pa3yeMbrx R. ery/hropo/fs IMB Ac-50 17 FLAB 6biiia B
] ,8--2 papa Hnxe, UeM y onyx ,apyrtix acciieilyeMbix mTaMMOB. lzcTanoaileuo, qTO nOBbimenUe

KonuenTpaunu cy6cTpaTa B cpeae KyilbnTBnpoBanHil mTaMMa IMB Ac-50 1 7 go 7--8 % conpoBOK-
gailocb cnu)KenueM Kollnqecrna cnnTe3npyeubrx STAB AO 1 ,5-- 1 ,7 r/ii.

yv Tblnas AocTaToqno ubtcoKym KonuenTpaulno TexlnmecKoro rnnuepmTa B cpeiie KyitbTz-
nuponannx m'raMMOB-npoJlyuenTOB FLAB, npeflnoilmKnxn, qro MmKnO noBbiCnTb 3@@eKTtIBnOCTb

Tpanc(bopMaUuu cy6cTpaTa B ueiieBoh npoflyKT npw ynenlmenlm AnnTenbnocnn npouecca Kyilb-
Tlismponanus. OitHaK0 3KcnepnMenTbl noKa3a;lm. WTO KonuenTpaunfr flAB, cunTe3npyeuaa B re-

:revue 120 n 168 v, rrpaKTlnecKn ne n3Menirllacb (cw. Ta6ii. 1). B ilaJibKeitinlu HCCJleMOBaHnRX

lllTaMMbl KyilbTlIBHponailn B Teuenne 120 ti.

[1 4]

(Ta6x i)a
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Ta6.nnua i
Biinnwne KonuenTpaUnn TexnnqecKoro rnnxicpnna n il.nnTeilbnocTn KyiibTnnnponanns
WTaMMon 'l. ca/coach/fcws IMB B-7241, R. ery/Arapo/fs IMB Ac-5017 H /X pacrinli IMB

B-7405 na cwnTe3 lIAB

RpwueqaKaH. KoKacHTpauuil! 6Hcluaccb{ Ba BccxBapKauTax cock xxaaG.7--0,8 r/x. H. o. -- !ie onpenez x
KouuenTpauuz noceBnoro uaTcpKama Aaq .4. ca icoace/fcus fMB B-724 in R. e/7/;zr0/20/fs IMB Ac-50 17-
5 %, /\( vaccfnff IMB B-7405 -- 10 % (no O6beMy).

JlnTeparypnbte ;iannbie CBnaeTeiibCTBylOTs qTa KonuenTpaHnx noBepxnocTno-aKTnBnblx Be-
ulecTB, o6pa3yeubix pa3ilnqnbrMH npollyllenTaMH ua rexnnqecKOM rnltuepune, KaK npaBHJlo, ue-
BbicoKas [9-- 1 2. 1 6]. TaK, mTaMM Bad//u/.f iuhff/!s LSFM-05 npn Ky;ibTnBuponaHnn na cpeiie c 5 %
vexnniiecKoro rnnuepnua cnnTe3npoBail 1 ,36 r/ll cyp+aKTUHa [ 1 0] n Tahoe xe KO;inweCTBO ROMO;lo-

ren +enruuima [9]. Tlpu BblpaunBannH P.yeudomonar aerzzgfPzo.ga MSTC02 na cpeile c npeRBapn-
TeJibUO rnapoiin30nannbrM (o6pa6orKa cepnoh KnCJTOTOla) TexnlnecKnM rnnUepunoM (5 % no o6b-
euy) KOlmvecTBO cnnTe3npyeMbix paMnoxurTnnoB cocTaBJuno 1,27 r/li, a na cpeile, cofiepxauie$t
Herr,HPOnn30BaUnbIA cy6cTpax, 6bliio B uecKonbKO pa3 Rune [ 1 1 ]. 111TauM Sra/'mere//a bomhlco/a
ATCC 222 1 4 cunTe3upouan Jlo 6.6 r/n co(bopoJinnuaoB na cpeae, coAep)KaweA 1 5 ?/o (no o6beMy)
vexnlmecKoro rnnuepwna n/ulrn 10 % (no o6beMy) iioilcoiinennora Maclla [] 6]. bonee BbicoKne
noKa3arenn(OKOJIO 9 r/n rnnKoiinnnaon) na6monanwcb iipn KyilbTnBnpoBarMH B reuenne 12 cyr
L/s/I/ago mq/d/s na cpelle c 50 r/li TexnlTtiecKoro rnnuepnKa [ t21. ABTopau yaanocb nonbicnTb Kon-
uenTpaunlo lIAB ilo 32 r/Ji npu Bnecenun B cpeliy c 50 r/'JI rnjduepnna neKOTopblx aMnnoKnciloT,
BUTaMnnoB rpynnbi B, unTpaTa aMMOHnq, a TamKe Manu03bi n: 3puTpnToiia (no 20 r/n) [1 2].

OruevliM. nTO B 6OJTbmnHCTBe pa6oT KonllenTpailnK TexnnnecKoro rnnuepuna B cpeAe Kyitb-
TnBnpoBanH# npOnyHenTOB STAB cocTaBniHJia 5 % (no o6beuy) nJln 50 r/;] [9-- 12]. B pa6ove [ 1 2]
asTopbr ucclie;ioBaJln nlinxlil;ie 6oitee BbiCOKilX KonueuTpaiini cy6cTpaTa ua cnHre3 rnUKOJiUilnaOB.
Oii aKO OBbiwe we KOKueln'paauz fexHiwecKoro mliliepuHa AO 80 r/x conposoxnaxocb cnjdxe-
nmeM KonuqecTBa cuuTe3upyeMbix rnnKonunuJloB B 2 papa.

OJtnnM n3 (baKTopoB, onpeiieiTxtoutuw 3Q(beKTnBnocTb MHKPO6nblX Texnonorui4, nuliHeTcsr

cnoco6 noAroTOBKn nnoKy;tata. B qacTnocTn ero KouuenTpauux [7]. B namilx npeAblzlyuliTX nc-
cneilonanniix 6bmo noKa3ano, UTO npK Ky;nmBklpoBannH mTaMMon IMB B-724 [, IMB Ac -50 17

H {M18 B-7405 Ha 3Tanone, reKcaiieKaue, oquiHeniow maiiepune onTliuaxbKoR Konue Tpaiiuea
uuoKynxTa n3 3KcnoueuunanbuoA 0a3bi porta siBn#eTCX 5-- 10 % [o, 7]. nocKonbKy TexunKecKuil
ruuuepnn coflepxuT noTenRuanbnbre UHi'u6uTopbr unKpo6uoro pocra (MeTanoJI. naTpneBble n Ka-
Jluenbre cojln) [8], Mbi npe21noiimKnnw, qTO yneJinnenue KonuenTpatlnn nocennoro uaTepnaiia n03-
aox T aonbicu'rb coxepxaKze TexwmecKorc mzueplrlia B cpexe KYHbTimaponaliim accnenyewbo(
WTaMMOS 6e3 CHllxenl noKa3aTenek cnnTe3a lIAm.

/janHble, npencTasnennble B radii. 2, noKa3blBaioT] qTO, ne3aBUcnMO OT KOHuenTpauHH Texnu-
clecKoro mntlepuna R Gpeae KyilbTnnFtpouauuz ncex ucciiezlyeMbrx UITaMUOB, nonbluleHne KonHen
vpauKU HnoKynHTa ilo 10-- 1 5 % l;lq ,4. ca/apace/fcz/s [MB B-724 1 n R. e/y//z/'opo/fs T]vfB Ac-50 1 7,

a TaKxe AO }5--20 % xnlx N. vaccin/; {A/{B B-7405 coapoBaxxa. !ocb yeeila':ew4eu KonnwecTBa
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IUTaMM KonKenTpaKnii
rmuKepuna
B cpeiie, %

KonxleuvpaKug nAB (r/n) npu Ky;lbTunnpoBanni4 B veqenue, q
120 168

A. caicoaceticus
[MB B-7241

2 5,6j:G,28 S.6:E0.28

3 5,2£0.26 5,5£0,27
4 5,0£0,25 5,2£0,26
5 4,0:L0.20 4,2]:0,2 1
6 3 ,9:L0, 19 4,0£0,20

R. e ?ihlopalis
[NfB Ac-50 i7

2 Q.95£8,Q5 i .Gt0.05
3 1{.n. H.o.
4 1 , 7:to.08 1 :8J:0,09
5 1 .8£0.09 2. 010 .1 0

6 2. 4£0. 12 3.2£0. 1 6

S. vacc ni
iMB B-7405

2 3.3:E0. } 7 3.4£0. i 7
3 3 .4£0. 17 3 ,6£0 .18
4 4.2s0.21 4,8£0.24
) 3 .8J:0. 1 9 4,0:L0,20
6 2.9£0. 1 5 3. 0£0 .] 5



CHHTe3HPQBannblx nA.B. B /taiibneamllx ncciicxouannsix AHX cnnTe3a nAB ,4. ca/coach//c'zzs [MIB
B-724 1 , R. e/v/hropo/fs IMB Ac-50 17 n .V vaccl/zfl TMB B-7405 na -rexnlnecKOM rniluepnue uc-
noilb30BaJiu nocennoii uaTepnaJI B KonueuTpauKU 1 5, 1 0 H 1 596 cooTBeTci'nenHO.

Ta6.anna 2
B.nuHnue Konuen'rpauun unoKynnTa na ctiuTe3 lIA.B npu KynbrmoKponannw urraMMOB

IMB Ac-5017, 11VIB B-7241 n IMB B-7405 B cpeiie c TexnuqecKnM rnnuepnwou

llITaUm Ko en'rpaunsi
ICTpaTa, %

,f. ca/coach/icz/s iMB B-7241

R. e/?rAropo/£s {MB Ac-50 1 7

:V. vaccfp?jj rMB B-7405

llpnueqanusi. /l;inTeabnocTb Ky;lbTnBHpoBannx 120 q. Rona'poilb ( 100 %) -- KonnqeGTB6. nAB npm

KouHenTpaKnn nKOKy;tsiTa Amir .4. ca/coach !cu.9 IMB B-724 in R. e/yrhropo//s TMB Ac-50t7 5 %},

fV. vaccini£ h4B B-7465 0 % . * ' npa onpeliene n noK av€B aorpemKocTb ne apeBbfma;ia 5 %.

BaKnbIM {baKTopoMI BJrn#loUJHM na cunTe3 MnKpo6HblX BTopnq HbrX ueTa6oiinTon, xnilqeTcx
cooTnomenue C/N B cpe;ie KynbTnnnposannx npo;iyuenTOB [7]. Panel ubr ycTanosniin onnIMallb-

Bible @ix ciwTe3a lIA.B KonueuTpaiwm alto:w mos ymepoaa K a30Ta B cpexax 2insl sbipawiwafiim
mTaMMOB IMB B-7241 . IMB Ac -50 1 7 n TMB B-7405 [2, 7, 14]. OiinaKO npn npoaeaennm ilannblx
KcciJe;lonanni}, noBbrmax KonuenTpaumlo TexnmwecKoro mnuepnna B cpeae, Mbl ue m3Men,qiJU co
iie:p)Kanae a30Ta, KO'ropoe XBimeTCX onTnMaiibnn)iM /iiisi2 % (no o6t,euy) TexauqecKoro muuepnna.
B CB93n c ITEM na CileilyTOineM 3Tane n3yqann cunTe3 TIAB ripe KynbTnBHpoBannn UTaMMOB na
cpeilax, B Koropbrx KOHueHrpauuH a30Ta 6brJia yneiiutiena B 2 papa (Ta6;l. 3).

KaK guano u3 aannbix, npeacTannennbix B Ta6ii. 3, noBbiuuenne coaep)Kannx ncToquuKa a30Ta

B cpe/le K)anTnBHpoBaHnX Bcex m'raMMOB conpoBojKiiaiiocb ynexlrnenuew Konir'lecrBa clnne3npo-
BamnTX STAB. Tlpn ATOM MaKcnManbnali KouuenTpaunii nAB, o6pa:3yewbu R. ePyrhropo/is IMB
Ac-50 17 (3,4 r/n), ,4. ca/coach/imus IMB B-724 1 (5,0 r/;r), N. pace/n// IMB B-7405 (5,3 r/;i) na6;uo-

Ranacb npn coAep)Kaman Texan-lecxoro muuepnna 7 9f(mTalvIM IMB B-7241) H 8 ?b(mTaMMbt IMB
Ac-50 1 7 H IMB B-7405). Payee (CM. Ta6n. 1) TaKze [loKa3aTenpr cnHTe3a orMeqanucb m)n Konuenr-
paunn cy6cTpaTa B cpexe 3--4 % (UTaMM TMB B-7241 ), 6 % (UTaMM TMB Ac-50 1 7. A;lnTenbuocn
KynbTlmnpoBanuln 168 u), 4 % (IMB B-7405, zliuTeJlbuocTb KyilbTnBnpoBaHklH 168 q).

TaKnw o6pa30M, yneiiuwenue KauuenTpauun !unoKyniiTa n a30Ta n03BOiinliO nonbicnTb coxep-
)Kanue TexnnnecKoro miluepnKa B cpeae Kyab'rnBnpoealiKsr ncciie;iyeMblx UTaMMOO nouTU B ABa
papa H o6ecneuuTS BbicoKtie noKa3aTeilu cunve3a lIAB npn cun)Kenun JunTeilbHocrn npouecca
(;llu R. e/p//zropo/is IMB Ac-50 1 7 n iV. vacclnl/ IMB B-7405). OTMenim, UTO B TaKnx yciiosnxx Bbl-

palllnBannil Utah(MOB-m)oayuenTon cnn)KaJicx nbixoli lIAB OT cy6cTpaTa. oiluaKO neo6xoanuocTb
yru;ru3awTl;t uaKclIMallbUoro KOXlrqeCTBa OTxoJlon npou300xcTna OnoRu3ens KownencapyeT elin
}Keuue 3Toro noKa3aveiln npouecca 6uocnnve3a. Teu 6oilee qTO. coruacHO iinTeparypHbim ilannbIM
[9-- 1 2], MaKclIMalibnas KomlenTpauuir TexnnnecKoro rnniiepnna B cpeae jinx 6uocnHTe3a [IA.E3
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ne npeBblmae'r ) 9q, a KOJinqecTBO cunTe3upyeubix noBepxnocTno-aKTHnnblx BeniecTS npn a'rOM

facTO nike, qeM .qns H. ca/coach//ca.s TMB B-724 1, R. e/.)//h/opo/f.v IMB Ac-50 1 7 u A{ vaccin// IMB

Ta6.anna 3
B.nnsxnne KonixenTpauun ncToqnnKa a30'ra B cpefle c TexuunecKnM innuepunau ua clinTea
lIAB 1. ca/coach/lens IMB B-7241, R. ery/hrapa/fs IMB Ac-5017 n /V pacciHI/ IMB B-7405

B-7405

flpnneqaHusi. finn'eiu,i.]oc]'b }(y;n,]'u]]npoBai]nn i 20 q, Koiuieii'i'pa.tnH nnoKy;iR'i'a .]llH /J. ca/coach/lens
rMB B-724 1 , R. e/)'//zro/po/i.9 Ih/[B Ac-50 1 7 n N vaccznzi [MB B-7405 1 5, 10 n 15 % con'rneTCTBenno.

Payee [ 1 4] nauu 6bino noKa3ano, qTO Bnecenne ilpmKHeBoro anTolin3ava n unKp03neuenvoB
B cpe;ly KynbTimzpoBannx ,4. c'a/coach/fc-zzs IMB B-724 1conpo oxxailocb yneJnmcnneu cnnTe3a

FLAB. yqHTbIBax, UTO noKa3aTeiiu clnHTe3a [IAB WTaMMOM [MB B-724 1ua cpeae c rexnnuecKnM
rnnuepunou (2 %) 6bIJIH B nna papa Bblme na cpaBnennio c TaKOBbrMU na cpeae, coaepxaiuei 3KBu-
voiifrpnylo no ymepoay KonuenTpaunlo o'Tnulennoro cy6cTpaTa [6], ripe;lnOilOKUJTn B03MOKnOCTb
ncKJilOwennii n3 cocTana cpeAbr, coilep)Kaillea TexnTl:tTecKnR rnwuepm{, xpox)KeBoro anTOJin3aTa

n unKp03ileuenTOB. OiiuaKO B vaKnx yCilOBPrqX KonUeHTpaunx FLAB cywecTneHuo cnmKaJlacb n
cocTa]311#lia Bcero I r/ii (Ta6;l. 4).

Ta6iinua 4
B.nusuue ilponHlceBoro alTO.nn3aTa H muKp03neueuTon ua cwnTe3 rTA B

npn Ky;lbrHBnpoBanHH ,'l. ca/coach//c#s TMB B-7251 na TeXHnqeCKOM rnnnepnne

llpuueqawusi. Koiu lei-i'i'pallKH cyiib(1)a'ra i.lni-i Ka H Menu 38 n 0, 1 6 M KMOill,/il coo'i'ne'rcl'nelluo, xi:lopnzla

Ka;fn8 0.2} M o b/a: 'fexRn echo o rn epnna-- 2 %(no o6bu4y}. ,8nnTe.BbKocTS Kynbv'TTaupoBaKzs {2e '{.
HnoKyii$rr (5 %) Bbipauien na cpeiie 6e3 ijpmKKenoro aBTonn3aTa n muKp03iieuenTon.

B npeabl/lylllnx ucciTeEosannxx [5] uaupr 6blila yc'raKOBitena B03MO)KnocTb 3aMenbi ilpoxcx(e-

Boro asToiiu3aTa n CMeca uuKp03xewenTOB B cocTaBe cpeAblc OqnnlellnbiM rnnuepuuou zlirx Kynb-
TnBupoBaunit .d. ca/coach/Jazz.s- IMDB B-724 I ua 0,2 I UMOJib/]] KCI, 38 MKMOnb/li cyiib®aTa ljnHKa n
0, J 6 WKuonb/ll cyjtb©aTa Mello. B TaKio( ycilonunx KynbVPtBnpouanuii UTaMMa IMB B-724 } Kon-

ilenTpailim TIAN B 1 ,2--1 ,6 pa:ia npenbtmaJta TaKOBYTO na ncxoilnon cpeiie, coilep)KanleB ilpuKxeBoR
aBTOJiU3aT n MHKp03JleMenTbl. B TO )Ke BpeM# npz BblpanlliBanlnl mTaMMa IA/[B B-724 1na cpe;ie c
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[HTamw KonuenTpaunsi
rnnuepuna, %

KonuenTpaunsi }icToqnnKa
a30Ta, r/n

lIAB, r/n

R. e/y/Aropo/£s !X/iB Ac-50 1 7

6
1.3 2.4£0. i 2

2.6 2,9:to, 1 4

7
1.3 1,7t0.08
2.6 2.910. i 4

8
1,3 1 .5£0.07
2,6 3.4£0. 1 7

/f. ca/coaceficu$ [M113 B-724 !

5
0,35 3.8£0. i 9
[).7 4.6J:0.23

6
0.35 3 , 9J:0. 19

0,7 4,3£0.2 ]

7
0,35 3 ,5J:0, 1 7
0.7 5.0£0.25

N. vaccinli n'iB B-74Q5

6
0.5 2.9£0, i 4
1,0 5.0£0.25

7
0,5 2.0:E0. 10

1 ,0 5,{)j:0,25

8
0,5 1 . 8£0.09

1,0 5.3i:0.26

Ha.unique B cpeixc KynbTnanponanKsi
HAB, iAUUKPo-

3neMeHTQB
iiponKenoro
aBTonn3a'Fa

cynb+aTa   xiiopnAa

          [,0J:0,05
+ +       4,5J:0,22

    + + + 4.73:G.24

    + +   5.2£0,26



TexnnqecKnM muuepnnow maKcJIMaJlbnas KonuenTpailnz ]'IA13 na6iiloiiaiiacb B npnCFTCTBnn Tonb-
KO cynb(para uunKa n Mean (Ta6iT. 4). B03uoxnocTb ucKmoveHnx n3 cpeijbl xilopnna KaJlnjr o6txc-
KxeTcsi nalluqneM AocTaTowHO BblcoKoro co/iep)KaKm8 K ' B cocTaBe TexnnnecKoro rnuuepnna [ I I ,
[ 5]. B Jlannbtx HCcneilOBannslx KonuenTpaulur TexnlmecKoro rnnuepuna B cpeae cocTaBluiia 2 %.
Mbi ltpeiiiioiiaraeu, qTO ilOBbiiuenne KOHllenTpaLlnH nnoKyJIXTa llo 15 % n coaep)Kal:lIlA ncTonHiiKa

a30ra B nsa papa B cpeiie Ky;TbTnBnpoBaHnH WTaMMa TMB B-724 1 , a TaKxe BBe&enne B cpeJiy cy;lb-
(data ueilpt H unnKa BMeCTO apo)K)KeBoro aBTollu3aTa pr MUKp03ilemenTOB n03BOilnV cyuiecrneuKO
yBein nTb Konuenvpaulilo TexnwlecKoro mxiuepnna H o6ecnevaTb abicoKue noKa3aTenn cumTe3a
llFAB. Bbrscnennio lroro nonpoca oyiiyT nocnsulenbr nauu iiaiibuehmue nccileilonannii.

TatUM o6pa30M. B pe3ynbTare nponelienHoA pa6oTbi ycTaHOBiieubi ycnoBnx KyiibTunilpoBaunx
mTaMMOB H. ca/coach//cus IMB B-7241, R, e/y/h/'opo/is IMB Ac-50 1 7 n /V. pace/nll IMB B-7405,
n03BOilXIOIHHe peanilSOBa:rb 6nocnnTe3 TIAN ua cpe21e c ablCOKnM(zlo 8 %) coaep)KanueM Texnu-
wecKoro muuepu na.

T.]]. nupod'z, T.A. llleBqyK2, O.IO. MalqenKoi

I HaqioualiibHuti yKiaepcurnem ;capuoawx lite crloxo?ia, Kate
z tKClnUmytlt .UiKPO61OXO:i'£ ialpyCOJ}Oai't fiat VKpaiKU, Ku'i

IHJIHXH l:HABHIHEHHH EloKOHBEPCli TEXHltIHOFO r:ilnjEPiiHy
y HOBEPXliEBO-AKTHBHI PEqOBliliH R170DOCOCC[W XRy7:HROPO£JS

IMB Ac-5017, ,4CZ7VE7'0.B,4C71ER C4.£C'0.4CIE77C[ZS IMB B-7241
I NOC4.RD£4 }HCCIZ?VHIMB B-7405

P e 3 !o M e

omni KynaHn umKaKBicTb cnwre3y aonepxneBo-am'ueni#x pewonnn(flAP) J?/zodncocczi.9 er7r/ztnpo/i.f

[MB Ac-501 7, Hc'Jne/ohacfer ca/coacefzcus IMB 13-7241 i M)cardfa vaccz/?ii [MB B-7405 y cepeaoBnuti 3 nu-
coKon (210 8 %, O6'CMUa qacTKa) KouueKI'pauieto rexnittnoro rnluepmny -- Blzixoilb ' Bnpo6nnuTna 6iozin3ea#.

BcTanoniieKO, ul0 36inbuiennsi KonKenrpaKiT inoKyns'ry ilo 10-- 1 5 % iniaamuenux y ABa pain (nopinKslno
3 6moauu cepeAOBKweu) Bwic'ry Axepeiia OTnol'o xnnneu z aac 3uory pealiti3yBaTU npoliec cnKve3y HAI '
[aiTawawK !M8 Ac-50] 7, iMB }3-724{ ilX/{B B-7405 Ha cepenoBuui, wo uicTnxb 7-8 %(o6'cuba qacTica)
TeRRi-mora ritiueplniv- 3a TaKiix ywon KynbTnBVBaHng KonHenTpauis c nve30Bannx iiociiiaxynannun iirTa-

NfaMU n03aKniTnnnux FLAP CTanoBniia 3,4--5.3 r/i]. iuo y 1,4--3 pa3u Buiue, nix na 6a30BOMy cepeixoBnuii ]
ananoriqnolo KnmienTpauicio cy6cTpaDr.

/lociiin)Keunx noTpe6 ,4. ca/coach/iczfs IMB B-724 1y $aKTopax poco Jing cau'rely TIAP ua TexniKHo-
uy miuepnui(2 %, O6'emma qacTKa) gail0 3wofy $ Knnq TK 3i CKaaliy cepenaeuua xpi)K;oKOBa8 aBfoni3av i
cyuiui wiKpoeaeMenTiB, 3awinnsmn lx cyxb@aTOM Midi (0. 16 MKMOHb/'it) icynb@axoN{ Hunky (38 MKMOJib/a), iHO

cnponiyc i3zjellleBJnOC npouec 6tocnnTe3y uiilboaoro npoilyKTy.
K li lo q o B ic JiO B a: R/zodacoccus e/y//zr0/20/fs IMB Ac-50 1 7. dczne/o&ac/er ' ca/coach/lcus IMB B-7241,

Nocardla vaccf /i IA/[B B-7405, inTellcn@iKauh 6iocnnTe3y, HOBepxneBo-aKrnBni peKonnnn, TexniuuuR rni-

r.R Pirog: ', T.A. Shevcltuk z, O. Yu. Mtisltcltenko I

i National University ol Food Technologies, Kyiv

? Zabotomw institute ofMicrobio ogy and nroiogy. Nations! Acade:nNofScieKces of ukraine. Kyiv

THE W/\YS OF INCREASING BIOCONVERSION OF CRUDE Gj:yCEROL
IN BIOSURFACTANTS OF.RHOZ)0COCCZ/S .ERy7HROPOflS IMB Ac-5017,

J(::l?VE70BHC7:ER Cd£C04CZ7:1CtW IMB B-7241
AND ;VOC4.RD2H }; CC:Z:?V:AIMS 3-7405

S u m [n a r y
The possibility otsurface-active substances(SAS, biosurfactants) syntllcsis tinder cultivation afR/zodococczzs

e/y/hropo/ii IMB Ac-501 7, ,4cffzero8ac/er c'a/coach/lcus IMB B-724 I and !Voc'a/d/cz vacclfzzl IMB B-7405 in
the medium with high (tQ 8 %. v/v) conccntiatiotl ot elude glycerol - by-product ot biodiesel production was
investigated.

ISBN 020]-8462. Miicpo6ioJ!. acypK., 2015, T. 77, JW I 13



It was establislled that the increming inoculum concenuation to 1 0- 1 5 % and content of nitrogen source to
twice(as compared to basic medium) allowed realizing Me sudacunts synthesis by IMB Ac-5017, IMB B-724 1

and }N4]3 13-74e5 s£raiils in bile ntedium, containing 7--8 'tf(v/v} of crude glyceioi. Under sua ceadi ions of
cultivation the concentration of cxtracellular surfactants, synthesized by shams under study, was 3 .4--5.3 g/I plat
is to 1.4--3 times higher than in the basic medium with analogous substrate concentration.

The study of .4. ccz/coach/iczz.f TMIB B-724 t strain demand for growth factors for surfactants synthesis on
crude glycerol (2 e'6. v/v) allowed excepting the yeast autolysate and microelements liam the medium. replacing
chem by copper sulfate (0. i6 pmol/I) and zinc sul&te (38 pinot/!).

The paper is presented in Russian

K e y w o r d s: R/zoc/oc'oc;cus ery//zl'opo/fs' IMB Ac-5017, ,4c'i/iefobacfer ccz/coaceffczls IMB B-7241.
fVocardfa vaccinff IMl3 B-7405, iatensificzlfion of biosynthesis, biosurfaclan£s, crude glycero!.
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