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UChUSULLP LUIKUUVAM RUNRPU P L

UwmbGwlunumpywd phduigh wpnhwipuGnip o

UqwbhGp (a-wdhGuuwpnuhnGwppnt, C3;H;O,N) thnfuwphlth wihGuppn L,
wyG quyG muwpudywd k pmpjwl dbe L hwinhwnd t qnbpt ponp opquiGhqiGlnnud:

UwGhG6 mGh G Yhpwompmb pdympimbmd” hGdpmghnG momypGtinh
wpnunnipjul hwdwp, qmuuwumGnbtunpjul pGmquijunmd”  htpphghnGhph,
bmGghghnGtph, wliwphghnlGtph Ywqinui, uGinh wpnmGwptpmpymGmy” npujbu
uliinh pwngpugmghs L wpwph gwop Ywnphwhwlmpyjudp  tholuwphGhy,
odwGljhph wpwmwnpupymlmyi: WubGhGp Yhpunimd b Gul uhGplwnhl ptiph
wpnunpuipntind”  npujtiu. dtwwpuh hhi6wlwl pwnqunph; L phthwlwG
wpnmGupbnnipinGnd” opqubGuymb thwgmpiniGGinh L wymhditnGtph uhGphignud
[LeuchtenbergeW., 1996 lvanov K. etal., 2013]:

L-uquGhGh hwdwyfuwphwihG@ wwptwl wpowngnmpyolp Juqind 500
unGGw [Dworkin M., 2006, Demain A.L. et al., 2007: L-wywGhGh uhGptqh
tnuwlwyGnphg £t pgpw uvnmwgnip DL-uwGhGh wgbmhugiwl Swiwwwphnyg:
‘Utpuymiu, L-wjwGhGp wpyoiGwpbpulwl  dwuwwwpGbipm] unwgmd k
hpiGwiwimd YhGuwmpwlubnpiwmghwih  tqnwGwyny’ L-wuwwpuwghGuppih
EGghiwwmhy nhjwnppopuhjugiwb vhongny: Uwluwy6 Gyupugmuo Gnuawybtpnt
wnuyGmpymGGph  htn  dblpntn mGG6 $h wpp ptpmpinGGhp, npnlp
wuwjiwunnpjud GG pulijundtp hnuipny, Puqiwthninipjudp,
whlimnumwpnipjunip: Uw § wjuwdwnp, np puqiuwphy wuunnnipyniGitpnid
Gymi E, np EGgdwwmhly bGpuwlwyl wdth Guuuwiwbupdwp b Yhpuntp
wihGwppdh hinppwowyuw) wpmwnnmupmGmd [Goto M. et al., 1992,Hols P. et al.,
2003,Dworkin M., 2006, Uuwmywé U.U., 2010):

L-wqwGhGh dhowduwguy wpmwnpmpywl ghupmd wytih wpym Guybn junng
L 1hGt] dwlptwpwlwlwl tnquGwlyp, pw6h np ympuwphGhh Guwlmph 2Gnphhyg
rujwywGhG Gugmd t L-wpuGhGh hGpGwpdtpp, hGsyp Jwpny b Guuwuwmnby wyn
wihGuwppyh uyundw6 dSwywiGtph dhowgdwlp [KatsumataR. et al, 1996, Jarboe
L.R. etal, 2010):

‘Lhpywynuiu, bwynGh GG mwppbp gtntphG (Arthrobacter, Corynebacterium
Escherichig) wwwmlw6ny L-wywGhGh unwi-wpmwunphsGhp, uwluyé puqiwphy
wuwwiwnlitpny gnuGp Jhpuntih k6 wpnwgpujo ywydwiapmd [HashimotoS.
etal., 1993 Dworkin M., 2006,Zhang X. etal., 2007 Jojima T. etal., 201Q:

b6; Yopwpbpymd bt wbluGnnghwliwl hwwnympimGGipny wpmwnpnipjul
wuydwllhnh wowgbjwwbu hudwwyuwmuufuwbnn Brevibacterium ghnhG, wuw
wbtwmp k G261, np quuiulbmpimbimd Gupugnjud ymwdltpp vhipbgmy 6 thuyG
DL-uyymGhG [KatsumataR. et al, 1996, Nagwa M.A. et al., 2007], pugwnmpjudp
Brevibacteriumflavum ¢ ¢ 5 (1 s-B901) sinwd-wpmunnhsh, npp vhGptiqnid L
43,8 9/ L-wjwGhG: Tyu pgunnuniny L-wpuGhGh vnwgdwl dwiptwpwbtwiuwt tqubuyp
Wuwlyty L 1988  pywywGhG  UdhGuppmbtph  qhwmwhtimwgnuuywl
wntluGnnghwywb hGunhnmumd (Ganyuyniy, {4 FUU «wjytGuumtiiubnmnghuy
QUY) L wpunGuwgmyt UKU -md, QUG -md [¢ L L W dz ¢ .1988, AzifianH te . ,
A.G. etal., 1992:

Vbujunmulip L fulinhpGbpn

UWhwnwlpmd Guuwmwy b gpuyt] vmwlow L-wqwGhGh Gop pwpdpulmhpy
unnwd-wpnumunnphsGep Br. flavum dwpth hhw6 dpw L Spwyty YaGuwuhGpligh
wpryniGun]tin mbfuGnnghw:




lyu.lwmulllh hnwimbGugiwb hwiwp gty GG himlyun fuGyhpGepp

p>N

A

A

mumiGuuhpty L-wmGhGh YuGuwuhGpbgh wnwGgpuhl dmikGunGhph
JupquijnpiwG vkjuwGhqiGhpp Br. flavum mbuwyh punudGhpmd,

unwbuy L-wpubh6h GiwGwlyGhph Gumdiwdp uymb Gnp pupdpuljnhy
qmuwiGhn,

mumuiGmuhpty L-wwGhGh umnmugjud muwi-wnunwnnph; Ghph
bhahnnghwjwl wowGdGwhwnympymGGtpp,

Upwyty  Gop  pwpépwhnpy  wwd-wpmwngphsGiph  dhongmy
L-wpmGhGh YhGuwuhlptgh mbluGnnghmymb yupmitnpbpp:

Qhmwlpud Gnpmpp L uinwgywd wpnmilpGhph jhnwpwlul Grwlwlnpmniln

il

UnwohlG wlqud nundGuuhmity £ L-wjwGhGh qtpuhGpliqh dkluwGhain
Br. flavum wmbtuwyhG wwwmwlnn 2uwd-wpmwnnhy Ghpnnd:
Uwuluwynpuwbu, wnwGgpujhG dbpdtGmbGiph’® wjwGhGnwuwgtiwgh,
wjwlhGupuwGuwihGugh L YwhG+ whpnjuwmmpuwGuwihGwgh
htmnwgnunimli wpynGpmd pugwhwjynyly G6 gpulg wimmmpjul L
uhGptigh YupqujnpiwG fuwfumnmiGtpn:

UnwohG wmGqud Br. flavum AA5 mud-wnunwnnhsh hhtwG Jpw unwmgyty
L6 L-wywGhGh GiwGwyGtph' L-ghynubphGh L b-Cl-L-wwGhGh
Guundudp juyml dmumwlmbhp: 8myg ¢ wpty, np b-Cl-L-wyuGhGh
(uundwdp  juymlmpjuli Jdnnwghwl pipod L GuuwmwlwyhG
withGuppyh biph qquih wibjugiwn: 5
Uumgyty GG L-uqwGhG uhGptqnn Gnp Br. flavum GL1 L GL18 (DL-U-ABA-
r, D-ala, b-Cl-L-ala-r) pwpdpulmpy] unwd-wpnunphsGhp, npnlp
wjwlnunnyty 6 << 30U «KwjytiGumntluGnnghwy» GUY - h UwGptGhph
wjwlnunniwi YtGwmpnG hhiGwpymd: CwwdiGiph@ wpt; © MDC
(PLURU) 11841 L MDC (hULURU) 11842 )hdp U  hundwpGlp,
hwiwuwunwufuwiwpwn:

COnpdy L gwlpuwdhouwduwyph L pbpdkGuowghwih - Showwiph
pwnuonmpynifp,  duwydy 6 Ympwlbpmd hpwhwlGwgyng
dtpdtiGnughwih mbhunnghwwl wywnpwibmpbpn, hGsh wpgymGpmy Br.
flavum GL1 L GL18 ynui-wpmwnphsGtpp uhGpiqnid 66 53,7 g/ L 60,5 9/
L-wuGhG, qbpmqulghiny tpulytmmwghG gmwdhG 23% L 38% - my,
huiwumunwujuwGupwp:

MuniGuuhpyty L owwmhdwwugyty 66 L-wqwGhGh YhGuuuhGpligh
nbjunnghwljwl wwpwibnpbpp  [wpnpunnp  YhGuwnbmlmnpoud:
Uwijywé wmbfuGnnghuwyh p6Gnphhy 36 dwin] YpSwunjmd E wpnghuh
wnlnnmpjmGn, Br. flavum GL18 Gnp wowyty winhy 2unwmd-wpumwnnhsn
uhGptiqnul £ 62,8 q/f L-wuGhG qbpuqubghmy t tuytmwghG Br. flavum
AA5 JuwidhG 22% - ny wiuhjmpjudp, 21% - ny wpngtuh
wpununpnnuiwimpjwdp, 8% - ny wpwph YnGtpuhwyny: Br. flavum
2nuni-winununphy Geph hhdwG Ypu Swlpjwo wmtlubnnghw6 smGh Giwwl
L wpmnGugpyty k<< - nud:

yuuihuny, Yuunwpjuwe wpluwwmwlph  wppmpmd wnwghl(  wlqud
gqhftuinhljmubtitlighnG tnwlwyn] vmwgyty GG qpuijwlmpmbmy sGhupuonyuo
qiGtmhymyw6 hwwnywGhyGinny odmywmd Br. flavum wmbuwyhG uuwnmlmGnn
L-wmGhGh pwpdpuywhy nwd-wpnwmmpsGhpn: GpuiGgmd L-wjwGhGh
ytGuwuhGptigh  dhjuwGhqih pwgwhwjymnuip, wewGgpuyhG  SupdblGwnGhnh



wympympymb U uhGptigh pGmpwqpmin Yupnn GG hhdp hwinhuwlun wyn
nnumpjunip  htmwqu  ghnwlwl hmwgnumpymbGliaph  hpuywbugdiwmbn:
Br. flavum GL18 wnwyty wlmhy yunwdi-wpumwnnhsp L gpu hhiw6 dpw Sywljdwd
L-wwGhGh umwgiwl wpnpmuijtn  wblunnghwl Ywpnn GG Yhpumfty
dhowoww) wpumunnmpym Gnud:

Nupuwywimprud Gepljuwugyng hhdGulwl gpoygpGhpn

A L-wwG6hGh tph pupépugnuip wwydwlunpjwd £ Br. flavum punund-
wpnunphsGapmy wyn  wdhGwppyh  YhGuwuhlptigh  wnwlgpwyhG
dipitiGnGhph wjnmhympjwub L uhGpligh wywljwpquynpiwp:

A L-ww6hGh pwpdpwlpnm] wwd-wpnwunphsGip  unwwm  hudwp
Yhpwnyty t  b-Cl-L-wywGhGp, nph  Guwwdwdp YJuymG wwd-
wpnunnhsGon wympympjuip qquih qbpuqugnd GG GuuybmwghG
2umwth mimhynipjmGn:

A umpwjhG $upstGumghwih wwypiwGGipmd L-wqwhGh wowdbugnyG
bpp wuwydwludnmwo t ny dhwyl pmikGnwuwghwih dhowduyph L
gwlpuwdhoujuwyph  punuonmipjudp,  gulpuwihuwjuyph  wikgiwa
wmlngmipjuwip, wy] Gl wpongtvuh plipwgpmd whpwghwih wwyiwlGhph

_ ‘hninfumpyunip:

A UkGuwntwyumnpmd  L-wywGhGh  YhtGuwuhGpigh  wbhuGnnghwywi
wuwnpuwitnptph  owywmiwjugniip  hwlqbglnd t  Guuwuwlwihl
wihGwppdh Giph L wpngtuh wpmumpnmujuwimpjwi pwpdpugiwip,
hGsmbiu Gul mytlgnn wdhGwppniGtph Gph Guqinbp:

Uunblwfunuwlu b wyfuwmnwlph juwwp ghuulwld pbdwbph hlin
Uwnbiwlmumywb wtuwnwGp G hnuywGugyty L 224 qQuu
CuytiGuwmtifunnghw» 3FUY - md pwquyhl ShGwGuugnpiwdp hpulwGwgynn
«“wnwugnunipjntGGtp YhGuwmbhuGnnghwih b swiptwpwlimpiwl pGuquyjunnii»
opwqph  powlwybbpmy: UwmbGwjunumiwl wpuwwwph  wpymbpGhpp
Gtpyujwugyt] GG opwqph ppughy b wptlwl hwzgtwmnpniGGhpnud:
UnbiGwlunuh wd Guwipub Ghpppmdn

Uwntlwjunuh widGwywl Ghpynumip Ghpwomy b gtuwdwph htm hwdwntn
luGnph  wowgumpnuip, phiugh  bpwpbpuy  qhuwiwG  qpulwGnipwG
muniGuwuhpmip b Jtpmompymbp, thnpdGwliuwl woluwwmwlph hpulwbwugnnip,
unwgymd wprynGpGtph YapmompimbGp L pnhwGpugnidp, hwdwhtnhGulyGtph
htn hudwwnbn qhnwiwl wluwmmpymGGbph dlwlybpumip, wnbiwunuulw
w2 luwmnwGph dlauybpunidn:
UmbGwfunuwlpuml wyfuunnmulph wupnpughwld

UmtGufunuwywl wpuwmubph wpnmGpGhpp qhiymgyt LG «Stateof the-Art
Biotechnology in Armenia & ISTC contribution tnpwgqpny vthowqquhG
qhunwdnnnynud (p. Swnljwdng, 28 ubkupntaiptn - 02 hnlwtaiptp, 2008), «Modern state
of biotechnological developments and ways of their commercializatiojunpugnmny
UQSU - h ghnwywl vhidhGupmyd (p. Gplw, 11-12 ubuywmbtdptp, 2012) L 4 3UT
«KuyyGuwmbuGnnghwy GUY - h ghnuljub funphpgh Ghunbpmu:

Spuwnwpwlpjwd wyfuwmnipni 666
Unugywd wpnymGpGtpa n1 wnbGwhimnumpjwG hhiGunpmypitp withnthquo

L wpnwgnjwd 66 hpwwnwpuyywd 8 ghnmuymb wfuwwnmpim GGtpmy, wyn pynud”




3 hnnywd vhowqquyhG L mtnuywl ghnwlymG hwlnbuGbpmd, 2 {4 wpunGwaghp, 3
dhwqqujhG ghmwdnnnyGhph phqhu:
UwbGwnuwliwi wyfuunwlph ipwluiugdud Jugpnp

UmtiGufunuwlwb wyluwwnwGpl hpwywlwgyty  t 224 Quu
«KuygytfuwmbuGmnghwy FUY °© nnd:

UwnbGwhnuwilul wyfuwuwlph ounfwyp L jupmigwdpp

Uwntlwlnuwlwi wiluwmwlpp juqiqwoe t wow9wpwlhg, 7 qmifullnhg,
wpnymGpGtph pGGwplynudhg, qghnwugnpoGuljui wnwownlGtphg,
hqpuljugmpymGGtphg, qnuijwlmpjui gu(lhg, hwuyujmdGtnh,
hwiwpnnuqpmpymGGtph, GwlwynuiGhph guw6yhg W 3 hwybywoGhphg:
Ulvwwnwbpp pwpunmjuo t 111 teh Ypw, Ghpuemd t 5 ufubtdw, 20 Gywp, 23
wnynwy b 146 gnuyul hnmu:

AUYUL Ugvliry
Gpuijul wlwpymd withmjwo Gl wntlwfununipjwb pidwgh Yhpupbnug
ghnwlwl wnyjur Ghnnp:
Q.[NFU [° md Ghpyuyugud b L-wqwGhGh YhGuwuhlpbqn L npu jupguynpoidp
wwppbp dhipnonquihquGbnh dnwm, hul
QLNFuU 2 ° md mpdwd L wiwGhG uhGpbqnn pmwd-wmnwnphsGbph plghwlng
plmpughpp:

oNrYvULUL UUU
QLN 3. KGESULNSNEEBUL L3RG &Y UG LEN

Untlwjonuywl wluwwmwbiph wju pwdnd Gupugniud Gl oquuqnpowmd
uuuiGbpp, wGGnuihowywinbtpp, Gympbpp L dhpnplbpp:  UwuwGunnpuwbu,
Gopyujugyud 6 wihGwppyh GdwGwyh Guudwdp Ywmb dounwGnGhph
unwugima, nuniltnh unpyninghwuljub wnw (4 GwhwunympniGitph
numiGwuhpiwG, ympmnipugh wmhunph npnpdwl, dpdtGmughwih nuiwyny L-
wjwGhGh vnwgdw, Yooy htgmyod (G<) L-wjwGhGh pwGwih ngpndwa, bl -
h thpthpuwgnjugiw6 npmpdw6, Jwpwph L wgnuh pwlwyh npnydw6, oyuhywywb
luwumpjwl opnpdwé, dtpdtGumwghG wpbwbpwwmGbph uvnwgiwl, wnmnmnyg
pohoGhph Wywlyiw b, wiiywl pmitiGumughG hndngtGunh vnwgdw(, vwhwnwlmgh
pwlwyh npnydw6, wqwGhGpwgtimgh, wwGhGmpuwlumdhGugh, YuwihGt:
whpmywwwnpuiuwdhGugh wlmhympju nnndwd, wprym GpGtph
Jhswljwqpuljub Sywulytwl dhpnnGtpp:

QLNFv 4. BREVIBACTERIUM FLAVUM UUULLER KPUUL YU
L-ULULAL URLE G20 LA AULILUYSPY CSUU-ULSUALRIVERD
Ususuuuv UnSGSARULE L

4.1. Brevibacterium flavumigpimi L -wpubhGh bGuwuhlpbgh GimpwtGhpgbnfl
hupyblppnh gnigulhy Gapn

Cun méfuwolGh hwuwmbtih wountugm) 6 wpnunpnujuimpjul qgnpowlhgh
mbuwlmb hwygwnpyp L-wjwGhGh YuGuwuhlptgh wwpuquimd hwlphuwimd k

pupépwynpy znwi-wpnunphsiph unugdwé uktlghwjh thoytphg Whyp:
Br. flavum dwptGipmd hupguplyty & punm wdtowdGh wowdbjugnl

wpnugmmyuimGnipjub gnpowyhgn (L "), npp hugwuwn £ 0,97 - h:




4.2.Br. flavum AAS5 punud-wmnuigpfish wpuGhlnwgbdugh, wpumGhGumpuGuwdhGuqgh
I/ uihG+ wmumpu Guurdh Gus wmpymprulG wpnquunpfu G

numiGuuhpniin

MunriGuuhpyty © wpuwGhnugdmgh wymhynpjmGp L gnyg L wmpdty, np Br.
flavum AAS5 yuwd-wpuumphsh mn, npp yuymG t DL-UUUE- h Guwdunip L
wnipunund D-wpmGhGh GUuumdwdp, wyn dpdtiGmh wymhympymbp Glumqty £
wytgh pwG 99% - ny° hwdibdiwnwd Jugph wbtuwyh muwdh  ptpdtGuhp
wlnpjnipjmG htin:

Ujuuthum, thnpdtph wpymbpmd wwpqily &, np h  wmwpptpmpjmG
wuihGnugtimgh wijmhmpjudp odnywd DL-wjwbhG uhGptiqnn juwyph mbuwlh
owwdh, D-wjw6hGh Guwuiwip wopunnpnd Br. flavum pnmwd-wpuwnphsGhpp
uhGpignd 66 L-wjwGhG wqwGhGrwgbimgh wywhympjul pwgulwinmpijub
htnlwlpny:

<wonpn thnynud nunwiGwuhpty 66 L-wqwGhGh YhGumuhpbgh wnwGgpuihG
dipitGunGph'  wywmGhGupuwuuwihGugh U JughlG: whpnujuwunmpuGuushGugh
wijuhimpjwli Yuwpquinpiwl dhluwGhqiGhpp: Uy Guuwwwynd Br.  flavum
ATCC 14067 L Br. flavum ¢ ¢5 punuiGhph poheGtph wipw]l hmingbGunnud
htwnwqgnnygty & L-wu6hGh Juwemgdudpwyhl GiwGulyGhph’ DL-UUU@-h, L-
ghyinutiphGh m b-Cl-L-unqwGhGh, hGswbtu Gul L-uqw6hGh YhGuwuhbptgh htwn
Juwupjwd D-wqwGhGh U L-qujhGh wqpigmpjnGp Glwo  dipitiGnGhph
wymhynipjwb ypw: SYjuGhnp GipYyuywgydumd Gl wnnwuwy 1 - nud:

Unnuunuly 1
Npnp shuwgmpym GGaph wqnbgmpim 66 wpwGhGmpuGowdhbugh L
Yunhl+ yhpmyunnmpmuGuudhugh wipnpfmpul ypw

ICso, Wtiny/
JwihG+
Uhwgmpjm G wiwGhGmnpwivuihlug yhpnujuunnpuGuwithGuq
ATCC ATCC
14067 ¢ ¢ 14067 ¢ ¢
D-wquGh@ i i i i
L-quyhG 1 T T T
DL-UU4f 68 68 >80 >80
L-ghlymubphG 13 2,3 41 31
b-Cl-L-wywGhG 0,155 0,155 >20 >20
*ICs, ° wnwbyugny G wnebyulnn gnlgbGumpugiugh fhun
**1 wqnligmpyul p yuynipym
Upgnuwly 1 - md  Ghphuywgduwé wmjjuyltnhg  htnlmd E, np

DL-0-Uue-G, L-ghynubphGp L p-Cl-L-wqwGhG6  wpgbuymy &6
wjuipmpwluounihGugh b Jwihit yghpmjuwunnpuuudhGugh wunhgnpinGn:
26y npmd, hGswbu Juyph whuwlh wudh, wiGuybu L ynwd-wpmunphsh dnn
G2ywd GyniptinG wpgbyuynm 6 pipdtGnbuph wymhympymbn qpbpl Gniy6 swhny:
Unwyty mdtn wpobjuyhsGhph’ b-Cl-L-wqmGhGh L L-ghymnutiphGh wqnbgmpniGe
wwGhGmpwluudhGugh b uihG: yhpmyjwmupubuudhGugh wnhyompjwb ypw,
huiwumunwufuwGupwp, Gipljujugdus t Gywp 1 - nmd:

Unugyud wmjjunGhpp pnyp 56 mwihu Gqpuljuglt, np pt” Juyph wbtuwlh
nudh, pt’ mwd-wpmunphsh hudwp  L-ghynutphGp hwlnhumbmd t Gpym
npuGuwihGuqGtph’ wjwGhGupuGuundhGugh L YunhG+



whpnwwwpwiuwdhGugh, huy b-Cl-L-wquGhGp’ shuyl wiuGhGupwGuwdhGugh
wnuy bty mdtn wpqtqulh;:

Ujuuihum], htmmwuqnuumpjwl wpymbplGhinphg Jwphh t Ggpuljwuglh, np
D-uwGhGh Guwuiwdp wmpunnpnd nwih  dnn pwgwliwmdi &
wjwlhGnugbimwgh winpmpjmbp L DL-GUUE - h Guundwdp JuwymGmpjub
imumwghwi sh wgnmd YepeGulmpm] wyn nuimd L-wjwGhGh YhaGuwuhGphqh
wnwbgpwjhG dtinitiGmGhph* wubGhGupuGumihGugh b JunhG+
whpmyjwunmpmGuuwdhGugh wnhympjuG wpgbpulpimG ypw:

(m) (r)
100 4 100

s0

Ulpnjmpmé, %
E
Uhmpjmpymé, %

» 01 02 03 04 05 06 07 08 1 & s . 5

B-Cl-L-wqmGhG, idmy/y L-ghlnubipht, Giinyy

Ul 16-Cl-L-wymGhlny wpmbhGnpubuudhiugh (w) L L-ghlnubpfng juhG+ whpnujunmnpubuwdhGugh
(@) whmfnjnipywt wpgbpminndp 1) Br. flavum ATCC 140672) Br. flavum AA5S

QLN 5. L-ULUGAUR UAL RULILUYShY CSUU-UrSUALRUVE R
ususnrur

3.1. L-ghlymubiphGh Glpumdunlp umb ynunwGmGhph vunwgnp Br. flavum AAS
yunwd-wmmumnfish hhdwG Jpw

L-ghynutphGh Guwniwdp Yuymb dmnwbniip vnwlom  Guuunuyny,
Gwjowwtiu npnpyty & Br. flavum ¢ ¢5 puwdh wdl wpqbpuynn L-ghynutphGh
(JuquqnyyG YnGgtGnpwghw6: dnpdtnh wpymipmy wow6dGugyty GG 33 LA
hGypmygdwo YuymG dnnmwGmbhn dhuyG 0,25 0q/4 L-ghymutiphG wwpmGwyng
dhowJuyph Ypwyhg: 33 vnmqyuo dmmwGnlbphg pGungty 6 tptp Jwmwd, npmlp
wlmhynipjudp mwpplngt) 66 GuytnwhG guwihg: CempYwd dnmunwbGnmGhph L-
wqwGhG uhGptqm wlimpympjulG uvwmmjq pwlwlwlmb npnydwl hunfwp
hpwjwlwgyty £ dpepibGunwghw  Ynpwlbpmd punthwhwphsh dpu: ©npwjhl
ppniwmngpubhwih tnuwyny U< - mud npnygby £ L-uqwGhGh YnGgkGnpughw:
©Byny 9 tinpétinh thohGugymd wljuyGtipp Ghpyuymgymd GG Gywp 2 - nud: BGswyhu
tplod £ Gyuin 2 - hg, L-ghymnutnhGh Giumdwdp jugmG dmmwinmbipp L-wpuGhG
uhGptiqam wymhympjudp twhwlnptl a6 wwppbpdmd GuytwwghG 2mudhg,
sGwywd tpuytnuwghG pnwdh werwGgpuwyhG dpdiGmh wywmhynpjw wpgbtwlnn
wqntignipjwl thwumh:

3.2, b-Cl-L-uqwlhGh Ghunndundp juiym b dmunuGmGbph vunugnigp Br. flavum AAS
punud-wnmuwnnphsh hhdwd Jpu

hGsutu L-ghlynutphGh ntwpmd, wjGubtu tp b-Cl-L-unw6hGh Guuiunip
JuymG dnunwGmGhiph wnwgdwl hwdwp  Gwjuopnp npnpdly & GdwGwlh
(Juquqni)G YnGgtGmpughwG: dnpdtinh wpnympmy wlowunlty t 13 dnunwiin,
npnGghg 9-n° YuymG tG b-Cl-L-wpwuGhGh 0,025 vg/y YnGgtGupughwih Guuniunip,
huy 4-n* b-Cl-L-wqwGhGh 0,05 4o/ YnGghGupmghwyh Gyuwmdiwdp: Lwp 3 - md
Gtpyuyugyud GG 2 wowyl] wynhy dmumwGnGiph $ipdtGunughwgh 10 thinpdtiph




dhohGugyud mjuiGapn: Mwlg wwuGhG vhGphqm wijmhynipymGl6 twywGnpti
nuwppbpynd £ bjuytmwhG pnwsh mymhynpymbhg: GL1 dsmunwmb (YuymG k b-
Cl-L-wqwGhGh 0,025 wq/Ay| UnGghGupwughwjh Guwwdwdp) wpuGhG uhGphqbtm
wlmhynipjudp gipuwquignd t buytinwyhG gmwdhG shehbp 10 g/ - ny, huy GL18
Untwnwlwp (YuynG t b-Cl-L-wywGhGh 0,05 dg/i] YnlGghbnpughwyh Guwmiwtp) 17
9/t -ny:

Wuwhuny, L-wqwGhGh Gnp pwpdpwymhy mwd-wpnwnnhsGhnp, npolp
unwgyty 6@ wwGhGh GIwGwly  b-Cl-L-wpuGhGh Gyuwwdwdp Yuymiopjwl
wpymGpnid, oywmhiwugywd umyiwbinmd hptlg wwmhympjudp gipuquignud
b6 bpuytnuyghG punwdhG 23-38% - ny:

Cinhwlpwugltngy umwgqwd  uwfjuylhpp  Ywpth t GGpwnply, np
b-Cl-L-uquGhGh Gyuwiudp juymlG dnonwGnGhph don L-wjwGhGh Gph twywb
pwpdpwgnip  wuwjjiwluwynpjwd t wyn wdhGwppyh uhGptigh wnwlgpwihG
dipitiGnGiph wiwhympjuwG Yuwd  uhGptgh wwwlwpquynpiwdp:  Uju
LGpunpnipjniGn uinmaqbint huwp tp ynnshg mumdGuuhpyty £ Br. flavum GL1 L
GL18 jmuniGtnh L-wjw6hGh YtGuwGhGplghlG dwuGuygnn npny dptpikGunbtpnh

Yupquinpouin:

s0
—— 1.Br. flavum AAS 0
——2. Untinmianl
w | — s vmunmmaz

—— 4. Unuamaad

—s—1.Br. flavum A4S
——2.Br. flavum GL1
——3.Br. flavum GL18

IS
o
=]

w
H

Lempuiihs, ok
L-wquGhi, gh

b
2

-
=

o
=

24 48 72 96 24 48 72 96
SlommpmS, dunk Stnnmpymt dun

Ul 2 L-ghfmubphdh Ghwomdwdp w6 U4 3Br. flavum Gop punwid-wmnwnpfisGeph Yngdfig
ununwGnbph fndhg uplpbquo L-wubhGh uplpbqyuo |- wpulhih
biph ghGwdhlpul hunflafonnminnfi kinn

QLNFkv 6. BREVIBACTERIUM FLAVUM GL1 &4 GL18 b eSuU-
ursurpuvELARUL-ULUGRGLE GELUUURLEAER2R UNULSRUSPL L
DELUGLSLE R NFUNFUGCUURLARIT?

6.1. Br.flavum GL1 & GL18 yumud-wpmuwgnphisGlph wpwlhGumpu GuudhGugh

wlmpjmpyul niunidGuuhpnid;

<upyh wnGhny, np wmnugyud Jnud-wpnwnphsGiph dow L-wqwuGhGh tph
pwpdpwgnuip  wpdwlwqmjty t B-Cl-L-uqwlGhGh  Giuwwmiwdp  YJuymGmpjwl
wprgmbpnid, GuwmwlwghG wihGuwppyh qipuhGptgh dhfuowGhqih pugwhwymdiwb
hwiwp mumdbGuuhpyty b wyn GdwGwyh wqpigmpymGp Br. flavum GL1 L GL18
2nwd-wpmunphsGeph - wwGhGmpuwuwdhGugh  whwhympjub  Ypu:  Oputu
unnighs gmpdtpmy oquuugnpdytiy k Br. flavum ¢ ¢5 brumyivwghG zwmwdp (wn. 2):

Uumnugywd wdyuyGbphg Yupbih t Gqnuugbty, np b-Cl-L-wjwGhGh Gundunip
qunmbmpjuG wpymbGpmd  qquih  Gjugqly t Gop nmuwd-wpumwnnhsGhph
wqulhGupwGuudihGugh  wpgbpuytwl wunhwlp: {wjwlupwp  $hpdtGumh
wimhimpjul Yupquinpiwl wyn dGluwbGhqih fuwiumndG €, np hwGqlgpty
L-wpmGhGh typh pwpépugdmbn:



Unyymuwly 2
b-Cl-L-uquGhGh wqnbkgmpymp pmud-wpmunphs Geph wuGhGmmuoGuudhGuqgh

wipnm/mpyuwl ijpw
1Csp, Utiny/}
Uiy Cunud TwGhGmpubuuihGuq
¢ ¢ 0,16
b-Cl-L-wqwuGhG GL1 1,96
GL18 >5

6.2. Br. flavum GL1 & GL18 pumwd-wpmwnnhsGinh wpmGhGummuGuudhGugh L
Yuwihl+ whpnjummpuiuwdhiuqgh vhlpbgh niunifGuufipnidn

Br. flavum GL1 L GL18 nwd-wpnwunphsGhnh wpuwGuwdhGuqGhph uhGptql
mumiGuuhptim Guunwlng npnpyty t L-wuGhGh, D-wqwGhGh, L-JwihGh, DL-U-
Uu@ - h L b-Cl-L-wjmGh6h waqntgnipjnp ptnutiGnltnh wimhynmpjwl ypw:
hpuywGmgywo 5 tinpdtnh dhehGugywd myyuyGlpp Gepluymgywmd G6 wnjmuwy 3
-nmu L 4 - nui: Npuybu unnighy  hwghuwgty GG Br. flavum ATCC 14067 quyph
wtiuwyh L Br. flavum ¢ ¢5 bpuybwwghG ymwdGbpp:

Ungnunuly 3
Npnp shuwgmpim GGaph wqnbgmpinilp L - wpubhGh pumwd-wmnunnphsGaph
wyubhGupnubuuhiugh uhlpbqh ypw

TyubhGnpuGuuihGugh wynhympimG
Uhwgnipym G dhunjnp % dhujnp % dhunjnp % thunjop %

hiq fiq fiq fiq

ATCC 14067 ¢ ¢6 GL1 GL18
umnmaqhy 0,360 100,0 | 0,317 100,0 0,178 100,0 0,442 100,0
L-wqwGh6, 20 win/ 0368 | 1022 | 0385 | 1215 0,207 1163 | 0,621 140,5
D-unuiGhe, 20 Giiny/g 0,059 164 | 0345 | 1088 0,175 98,3 0,633 1432
L-uih, 20 wing/ 0,325 903 | 0,115 36,3 0,182 1022 | 0,340 76,9
DL-a-Guf@, 20 tiim/A 0,382 106,1 0,255 80,4 0,425 238,8 0,342 774
p-Cl-L-unwGhG, 200014 0,184 51,1 0,242 76,3 0,207 116,3 0,540 122,2

Ungniuwy 3 - mud Ghpuywgdwd wyyuyGph Jupmompymbn gniyg L wwihu, np
hwitdwwnwd  Juyph wbuwyh mwdh  htwm, nph  wwGhGupuGuwdhGugp
tpupyymd t obuyptuhwih D-uwquGhGny b b-Cl-L-wpwGhGny, Br. flavum ¢ ¢5
nud-wnnunphsh dnn wjG pwypbuhwih sh Ghpwnpyymd  D-wnquGhGm], huly
b-Cl-L-wuGhGny ntiuyptivhwl wwhwwGyimd t, Guugmd L ebwptuhw DL-a-UuG
- my L qouph ntwpbuhw L-junh6ny: 9pw htwm dhjmbn L-wpwGhG6 mGh
nbntyptiuwglnn wantignpymb: his Jhpupimmy t umwugywo ymudlhnhl, wuyw
hudtiwmnws Br. flavum ¢ ¢6 pmunth htan, Br. flavum GL1 wpumunphsh dnm
dipitGunh phwptvhw sh  Guwwynd  L-wpwGhGny, D-wwmGhGny, L-juihGny,
p-Cl-L-wywGhGn], huy DL-a-Uu@ - G gmgwptpmy bt mdbn phntwynptuwglnn
wqntigmpynG: UhlGnyG dudwGuy, Br. flavum GL18 punudh vnn ujuwhujwuGynd
ntuyptvhwG DL-a-U4©0 - m] L dwuwdp L-jujhGm]: ©ny phintwptuwglnn
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wqntigmpymG mGh b-Cl-L-wquGhGp, huy D-wquGhGp b L-wqwGhGGE mGhaG qqunh
ntintiyptuwginn wmqntignipymG:

Ujuuwhuny, Yunbih bt Gquujuglby, np Br. flavum Gonp pwmwd-wpunwnphsGhph
inn  B-Cl-L-wwGhGh Guumiwdp YwymlmpjmGp hwqbgnty t Gpwd, np
wwihGumpwluuihGugh uhGphqpn ntuptuhwih sh Gepwpymd wyG Gympbpny,
npnlp Ywd wupjwd 6 L-wpwbhGh uhGpliqh mnm htin jwd hwlnhuwlmy 6 wyn
unihGuppyh Giwlwly: 2quih ntintupbuhw Gyuwuwymy & D-wywGhGh, L-uqwGhGh,
DL-U-UUME - h U b-Cl-L-wmGhGh wnljwynipyul uupuquignid:

Unynuunul 4

Lpny dhwgmpymGGaph wqnbgmpmln | -wpmGhGh pmunf-wpuunphsGaph

Yuyhl+ whpmyjummpuwiuudhlugh uhlpbqh Jmu

YuyhG+ whpojwwwpwuwihGugh wijnhynpymG
Uhwgnipym G thujop % thujop % dhuninp % dhwinp %

Mg Nig g iq

ATCC 14067 ¢ ¢5 GL1 GL18

ummighy 0,083 | 100,0 | 0,032 | 100,0 0,032 100,0 0 0
L-wymGh6, 20 dtng4 0,086 | 103,6 | 0,048 | 150,0 0,032 100,0 0,015 -
D-wuha, 20 WinA 0,014 169 | 0,063 | 1969 0 0 0,120 -
L-unth6, 20 WiimA 0,104 | 1253 | 0,023 71,9 0,035 109,4 0,047 -
DL-a-Uu, 20 winy 0,001 | 1096 | 0052 | 162,5 0,190 593,8 0,049 -
p-Cl-L-uqwGhG, 2 $m/A 0,027 32,5 0,033 103,1 0,088 275,0 0,100 -

hGswtu tplod £ wyymuwy 4 - h vfyuyGbphg, Jugph wmtumyh ynmwdh dnn
hGsmtiu wwGhGupuwGuwdhGugh, wjGubtu b JuwihG: whpmjumnpomGuushGugh
wwnuquymd pbwpbuhw Guodmd £ D-ww6hGny L b-Cl-L-wqwbhGny: Br. flavum
¢ 6 nmwi-wpnmuwnphsh Yo D-wpwGhGh  Gundiwdp wmpunnpndbnpjuwi L
DL-UUuU@® - h GYuundundp YuymGmpjul dmwwghwGbpp  hwGghgply b
b-Cl-L-wpuGhGny yYwihG+ whpnjuwmunpuuudhGugh nbuptuhwgh Ybpugdwip,
huy D-wquéhGp, L-wpuGhGp L DL-OUUE - G mGbghy kG ndtn ntnbuptuwglnn
wqnignipymG: b wmwpptpmpijniG Juyph mbuvwih b GuitnmughG uwdh, wy
wwwnybp k unwgyty Gop puud-wpmunphsGiph dnn: UwuGudnpuwbu, Br. flavum
GL1 uud-wpnunphsh dnn qquih ghnbupbuhw Gyunymd £ DL-0UUE - ny,
b-Cl-L-wuGhGny U ntwpbtuhw’ D-wiwGhGny: Br. flavum GL18 jmwd-wpwmwnnhsh
inun unnighs wuydwbibmmd Juhi+ whpnjuwununpuGuudhGugh wjmhgmpiniG sh
Guuymyd, hGsh  hudbiwn mumiGuwuhpuwe ponp Gympbpp dtpikGmh
wlimhympjml yYpw ponlmd GG nbotuptuwglnn wqnpbgmpmG: Cln npmd,
D-ww6hGp L B-Cl-L-wwGhG6 wowyl] pupdp wumhdwlng phnbwpbuhwh 66
hpwnlymy JunhGt whpojumnpuGuunihGuqgh vhGplqp:

Uyuwhuny, withnthtyny htmwgnunmpyjul wpnyymbpnd vnwugywd wyyuGtpp
Juptih b tqpuimgGly, np ubtghnG wpfuwmwmGpGhph wpymbpmd pGupjud
Br. flavum pupépwymhy mwi-wpnwnphsGipmy  L-unwGhGh  qbpuhGpliqp
uuyiwGuynnjuo  wyn wihGwppyh YhGuwuhGpligh jupquynpiwG fuwfumniunip
hGswtu  qtlwjhG  Jwlhwpnuyny®  wquwGhGmpuluudihfugh L Jughlt
wyhpmyjwwnwpuwbuwdhGugh uhlptigh wwwlwpquinpiwl htn, wyGwbu L wn
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PopikGnGaph  wympynipyuG dwiwpuyny®  Jepowlympny  dtpitGuGhph
wmpympjwl wpgqjuiiwb yipugdwl hton:

QLAMY 7. L-ULUUAUR GELUUURLEG2R SEGALNSPUGT L
NUraussSrerk UTcUulror

7.1. Br. flavum GL1 L GL18 yimuif-wmnwgnphsGbph plmpwghpn

Br. flavum GL1 L GL18 uimd-wpuunphsGhph Ynumnpun-Snpdnnghwywb
umw(dGuhwmympymGGiph  mumiGuubpmpymGhg wwpqyty £, np gpubp LG
wwpptpynud Br. flavum ¢ ¢6 bruytnwghG yuudhg: UNU - h ypw (pH 7,5-7,8) 30°%
gtpdumhdwlwyhG wwyiwlimy 48 dwd wakgGhnig htinn nulp wpwowglimy Gh
Ynp, 2-3 00 wpwiwqgdny, mpmghly, hwpp dwlibnbum] nbnGuimb qunmpGtp:
CuiwiGtpp qpuuinnujumG G6, poheltnG wGywnpd, ny uwnpwynp, ojwudl, vhohlp
1,1x0,5 uyu sunhubinny (GY. 4):

Ul 4 L-wpuGhGh zmwtf—tapmﬁhp[l pohellph dwlmunhumumuhG
wunlbpp (4 10 000)

(Iuhlutn (pX) =263,6 i)

7.2. L -wyuwGhGh EGuwuphlpbgh inbfulnngmulpul ypuupuwnplph oupnhdwyugnidp

mypw GEpmy hpwljuGu hGimughuw i

{uymGh t, np vwlptwpwlolywl tnuwwym] uvhipbqynn Gumwwyughb
unihGuppyh pwpén tip wyywhnytyn hudwp Juplnp nhp 56 juuowpmy pGopjud
2unudp, uGlnuihgwywynh Yuqip, hGsuto Gwl pmitGunwuwghwih wuwydwGGapn:

GGty gtpp Gpwohg, Br. flavum GL1 L GL18 yumwi-wpnwnphsGbph wjuGhG
uhGptighim. wowybjuqm)G wimhympymbl woywhmlam Guuunuym] dtp Ynnihg
hpwywlwgyty & gwGpuwdhpunjuyph  m dhpdkGumwghwgh  Shounjwyph
pununpmpjul, hAswhu Gul whpughwih  wwydwlGbph ouwmhiwpugmi:
UwuGuynpumuytiu, dtp Yanihg owwhimmugyty t6 pumitGmmghwih showjwjph b
gwGpuunihgwywyph  pununpmpjnmlp pun wojumoGh, wgnmh  wnpympGbph,
D-wpuGhGh, dhwwmtnuyuiujwd pnubnpuppyuymb Yunpmuth, phnmhGh, phwdhGh
L Ywyhth YynGgtlmpughwmyh:
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Munqyty k£, np U< - md L-uquwGhGh wowytuenyG ymumuynoip Gonynd b
dtipitGunwghwih dhowyuyphG 18-20 duiywm plpmgpmd watigywud gubpumbynipl
wjtpugGm nhwpnul: Swlpuwlmph wylh bpiwp wdbgnuip hwlqbglimy t
GuyuwmuwlwyhG wihGuppih tiph GJuqiwbn, hGsp Guoumd & Gul dhGsh wyn dwil
wdwd gublpuwlynph oquugnpotimb nhwpnui:

bGswtu hwymGh t, whpnp VYhypnopqubhqiGtph hwiwp pplwohip
hwlnhuwlmd t Ywplnp qoponlG wuwiGhph  Ynymhjuwgiwl wpnghumd L
twlymbnpt6 wanmd & nuubg wéh b wdhGuppyh uhptqh ypu: Uin hul yuwwmdwnny
ubtn ynnihg nwuniGwubpyty t© whnpughwih dwjwpnuih wapbgnipniG6 wjwGhGh
uhGptgh Ypw® GL18 jmuudh ophGwyny: UwuGuwynpuubu, L-wqwGhGh uhGpbql
hpwjwGwgyt) t pwthwhwphsh vyunyumikph wwpptp wpuwgenpyub (150-300 ww/p)
wwjdwaaapmy (GY. 5):

Unwgywd wpyymGptnhg wwnqity t, np  dpikGnwghwih  wpngbuh
hpwywGugniin 220 ww/p wyuydwnd phpmd £ GuunwyuyhG wshGuwppyh pupdp
tphG: U gmgwbhyhg with gwdp punhwhwphsh wwnywnbtpp (150, 200 ww/p)
hwiqbtglnui GG nmwi-wpnwnnhsh wdh pubnuntgdwip L, npuytu htnbwGp,
wpngtuh tpuwpwdquiwbn: UhlGnyG dwiwlul, Guuwd wuwyjdwiipmd Gfugmy k
L-wwGhGh Gtpp: Wythh pwpén wunmypmbGbph (250, 300 ww/p) wwpwquymd
Guunymd £ nwd-wpnumphsh wdh wpmqugnid, uwluwyG L-uwGhGh Giph
puwpépwgmy sh Gluwmynud:

Cuwd-wpnuwnnhsh bhqhmnghwijwl hwwmlwbhyGph L $pdtGnwghwih wy
wuwnpwitnpbph mumiGuuhpmpymGGtiph wpymGpmy wwpqyt) £ Gul, np dhuyG
220 ww/n wuydwind hpwiwwgyny wpngbuh pGpugpmd wofuwdGh wrpynipp
Jonpugymd b wdpnnompjudp L uhGplqynud £ L-wjwGhGh wounft] punép pwGulp:

QqwbhGh YuGuwuhlptiqf nmumdGuuhpdly b Gul wpngtuh plGpugpnid
wbpwghwih  dimpmpuiwG  yuwydwllibpnd: dSpdbGnwuwghugh  plpugpmd
wbpwghwih wuwyiwGlGtph owmhiwjugiwb thohGwgymd ]y Gtpp
GEnyuwywgywo GG GYwn S - mud:

Unwmgywdé wmjyunGtnhg wwpqilty E, np pbpitiGuwghwih  hpolywbGugnuip
pwihwhwppsh 250 wuw/p wpwqmipywl wwpwlmd dhGsk 24 - pg duwdp L
qupmGuymip 220 wuw/p wwydwlnd dhGsk wpngtuh wjwpnp hwiqligGmy &
U< - md L-wjwGhGh wnwybjugniyG pwGuyh Ynunwlswp:

Wyuwhuny, hhiGytyny Br. flavum GL1 L GL18 Gnp wwd-wpmwnphsGhph
dhqhmnghwijul wnwldGwhwmympimbitph htnwgnunmpjul L pepitGnmghuh
wpngtuh mbuGnnghwljwl wwpuwitmpbph owwhiwjugiwlb wpnmbplGuph Ypw
bqpujugytly £, np Ynpwlbpmd hpuwiwbugyng dipdtGmughwih wwytw6Gapmd
L-wwGhGh wonwybtjugnyl pwluyp’ 53,7 94 k 60,5 o/, hwiwuywwwujumGupup,
ymuuipgnd £ himbyuwy punumpmpyudp shewduypmy” vwjuwpng i 15%, (NH,),SO,4
T 55%,5 124 a7 0,1%, MgSO,4 T 0,1%, & O e3fi 5%, phnnhG i 500 dyq/, phwihG
70 dyg/, D-wwmGhG i 100 wygAf, 250/220 ww/p whpumghwih wwydwGGEpmy:
CanpJwd wwytwiGspmy  Br. flavum AA5, GL1 L GL18 jymwd-wpmwnnhsGhnh
thongny L-wjwGhGh uhGptqh hwitiwmwlwb nhGwdhywb Gepluymgywd E Ghup 6
- nui: Unmgywo wprymGpGbnhg Yunbnh E bqpujmgGly, np Br. flavum GL1 L GL18
2nnwd-unumunnhsGepp  gbpuquignd GG Br. flavum ¢ ¢5 bjuybnwghG puwdhG
GuyuwnmljuyhG uihGuppyh bpny:
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—=—150 upn/p

—=—200 upn/p
s0 ——220 upun/p
—e—250 upa/p
—4=300 upn/p
—+—250/220 wpn/p

L-wm6GhG, %

24 43 72 9 24 48 72 96

Sungmipnth, dund Stnnmp ymf, dund

Ul 5 Utpmughuyh muppbp quﬂfwﬁﬁlymld Ul 6 L-wnuGhGh uhlipbqh ghGundhluG

Br. flavum GL18 punurdf-uy i owympdwugywmd wuydwG6Epmy
u[zﬁphqt[de-wlwﬁ])ﬁ]z qup 1) Br. flavum AA5, 2) Br. flavum GL1,

3) Br. flavum GL18

7.3. L-wywGhGh §hGuwuhlpbgh wnbfulnnghwilpug wumudbpbph owmpdwwgnisp
[wpnpunnnn [hGuupbwinnpnid

UnjpwGtipnid hnwywGwmgynn dtinitlinwghujh wuwjdwGannd
oywmhiwpugywo wmbluGnnghwlwG gnigwbhyGhnpn hpdp GG hwlnhuwgty 10 1
nwpnnoipjuip b 7 1 wplvwwnwlpwihG@ owjwiny «Biostat-S»  jwpnpwwnnp
yhGuwntwyunpmd Br. flavum GL18 jnwd-wpmwnnhsh shongm] L-wwGhGh
YtGuwuhGptqh mtluGnnghwih Wpwyiw6 hwdwp:

UlygpGuwyuG thnymy dtptaGummghwb JhGuwetwljmnpmyd hpujwGwgyt) k& pun
YnjpwbGbpnd juunwpjwo owymhiwjugdwl wwjydw6lhpnh: dnpdtph wpymGpmy
wwpqyty L, np wpwph ulqplwlywl 15% YnGghGupughwl wnunih Yngihg
Jmpugyty £ 94 duimd L G<-nud Yynmnwlpky £ 59,0 g L-wwGhG m mnbygnn
wihGuppniGtn’ L-ywihG ° 3,37 9/, L-qmuuuhGuppm ° 2,1 g, LhqhG ° 1,0 g/:

<wyyh wnGhny, np 94 dud dbpdtGunughuyh mlnnmpymbp Guqbtglnud k
wpngtuh  wpnmunponuijulmpyolp,  wbjuGompghwih YuwwmwpbjumgnpoimG
Gwwuwyny hopd L wpdly Ypdwnb; wpngbuh  wlnqmpjmlp’  gmdinjubmg
dhowJuyph pH - n, otih ppywoGh YnGgGmpughwb L wyG:

OnpdGulwl tnwlwyny wwnqyty t, np winGhmh wnybwwmh wyqpulwl
owwmhdiuy YnGghGmpwghwb 2,5% t, hul wgnnh wnpymph dGwgwmd wlhpudtyn
pwlwlmpimtp (3,0%) wpngtuh pGpugpmd hGupunp E wumhswGwpwn pugbty
25% - ng uninGhwljh 9puwiyhG ymonyyph thongmy:

dtpikGmwughuyh  pGpugpl mumiGwuhpdty Lt pH  6,2-8,0 whpmypmu:
Unmgywé wmjjwGphg wupquty &, np mpumpuh oyymhdiw) wal wujuwhnybym
hwiwp Gwywnwywhwpdwp E uygqpluywl togod pH - pwwhty 7,8-8,0 mhpmypnud,
huy L-wquiGhGh uhGptigh pGpwgpmd’ pH 6,8-7,0 wmhpnyypnid:

L-wpmGhGh hGwpuynp pupdn bpG weyuwbnyem hwiwp wpngtiuh pGpugpnid
hpuywwgyty k Gul Jwpwpny b wqnuny puulmgmy: SGnphhy Yhpuedwd npny
wtfulnnghwlwl dnnbgmuiGtnh hwonnyb t «Biostat-Sy YhGuwntwlwnpmd Br.
flavum GL18 ynnwush shongny wm6hGh uhGplqh mlnnnipniGnp Ypswmnty 22 duniny L
72 dunimd umwGwy qptpt Gyl pwGwlyn] L-wpuGhG: CGrn npmd, mntignn
wihGwppniibph qmiwpuwhG tipp Gluqgty & 6% - nd L Yuqity b 8-10%, wyn pymd”
qunwshGuppm’ 1,5 oA, yuhG® 3,1 o4, 1hqhG' 0,7 9/4:

@npdtiph wpnyniGpmd wupgyty k, np pikGuughugh pGpugpmd Br. flavum
GL18 wnwd-wpmumnphsh wwhwGowpyp motgh ppywoth Guwmdiwdp mwppln t:
Uwufunjnpwutu, YuGuwuhGptgh dhGslk 36-40 dwiip motlth  ppywodGh
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ynGgtiGupughwl wihpmdtym L wwhwwily 2,5-3,0 /) dwd whpnypmd, huy 40 - pn
dunihg dh6;b pupitiGunughwih wdwpmn® 1,5-1,8 q/1 dud mhpoypmuy:

L-wwuGhGh YuGuwuhlpbql nuniGwuppdty t© Gwb wwhwywlhny pomp
owywhiwyugywd wvwpuitnptinp: pw hwiwp phpdtGmughwh Shewywypnud
(NH,),SO; - h nGgtGwmpughw hetigyty t dhGslk 2,5% L Ynypmnipwh wiw thnymd
8-12 duniyw pGpwgpmd pH - p wuwhyty bt 7,8-8,0, etpdwumhdwGp 32- 34°C
wnhpnypnu, huy uhGphiqh thnyms pH - p uuhity £ 6,8-7,0, shpiwumnhdwbp' 30-32°C
whpnypmd: Mpngbuh ppugpmd” npwbu pH ° b YJupquninphs, oquuugnpdyly t
25% - ng winGhwyh enuwyhG momypp: Wyu wwydwGinmd 58 duninid qpuilgyty k
wpwph wdpnnowiwl jmpugnd b Ud-md Yymwwlyty b 62,8 g4 L-wqwGhG:
UhwmdudwGul U - md Gjuqby t mnbygnn wdhGuppmGhiph pmGuyp (1,0 qf
L-qwyhG, 0,5 ¢/ L-qumunwdhGuppny, 0,3 q/| {hqhG):

o AAS WGLIS -AAS UGLIS
94 dunr 72 dunt 60 dunt 58 dunl

Cupuiph
ntpupn, %

S
o8 s T
o ¥ o™
‘“‘;‘i\&»\ “"“\99 wﬁ""‘ = »\w\ @\ﬁ;‘. o .
AAS 2 GL18 5
— 58 du
g 60 dunt .
® .
[ 72 dund
£23 g 50 duns
£EE 2w
L 5'; 58 dunf
-
5 5 ‘
o

RV ﬁ:;f «f
= %«*‘ ooy

Uly. 7 «Biostat Sy flhGuwnbwlpnnpmd | -wpuGhGh [hGuwuhlpbqh mbfubnnghwlwG

wuwmutinpbph ouymplwpug G wpnmGpllph Qowwunnlibpp

‘Llwp 7 - my Gipyuyugduo Gl wwpuwdknpbph oupmhiwiugiwb wpnymGpnud
Br. flavum AA5 buulybtwmuwghG nnudh L wnwytp wlywnhy Br. flavum GL18
nuni-wnnunphsh fhpunduwdp wpngtulGtinh gmguGhy Ghpp:

Uyuuihuny, «Biostat-Sy  YhlGuwnbwlhummmy L-uquwGhGh YtGuwuhGplqh
oywmhiwugywd  wbjuGnnghwfwl  wwpwditmptiph  hwdwhp  Yhpwoenoip
hGwpuynpnpym@ wmytig pwpdpugl U4 - md L-wqwGhGh Gpp L Gjwmqtglty
mnbygnn  wdhGuppmGbph  pwGwlp,  pGspp  hwlqbgntg  wmgbuh
wpnunponuijumimpjul qquih  pupépugdmbn: Uju ufjunGipp bhdp &6
hwGnhumbmy L-wpuGhGh vnwugiwG jwpnpumnnp julnGulwupgh Swlwi hunfwp
L hGwpuynpmpymG 66 wmughu Suwlpywdé wnblunnghwl dpgniGul nupdGhm
dhewqqujhG ymljuynu:

Ur13nNr-LRu6rh LuLULrUNRT

L-uqwGhGp, hmGnhuwGuny thnfuwuphGtih wdhGuppnt, dhd yywhwGownpl mGh
pdynipjmb, qnupunbumtumpjul, ullinpupnmbuwptpmpjw, vhGptnhy pttph L
odw(tihph wpwmwnpnipjwl pGuwqunjunihpmy:
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UnymGwptpoyul dwuynwpltpny L-wjw6hGd wpunungmmd © EGghdwmhply
qwGuyny, npp Gopwnmd £ dh pwpp dmgbp” pbpitGm-wpmwnphs dwGpkGhph
YhlGuwqubiqyudoh unwgnud, Guywwunwlwihl PpitGmughG wyuhympjudp odnywd
YhGuwqubgyuoh hhywa Ypw YhGuwjwwmwihquunplitph unwgniy,
YhGuwwmpwlupnndwghwjh thny, YtipgGwlymph Ynpgmy L Swppmd: Uyu tnubwlya
niGh npn) pinmpym GGt wuwydwiwnpywo pwlywupdtp hnuipny,
puqiuwhmnmpjuip, wwnwunwpmpjuldp: Pugh ngpuGhg wpngtuh pGpugpnmyi
nbwyghnG Shounjuyph pH - h 2btmouiGbpp hGwpwydnp £ Ywpquynpby dhuwyl
twuGuwyh’ L-wuwyupmghGuppnil oquuugnpdting L npujiv umpumpum, L npwbtiv
nhunpwin: Gju ghypnd L-wunywnwqhGwppyh pwluwndtpnipjul htm juwywod
pwpdpwlnd bt GuuwuwlughG wdihGuppyh hGpGwpdtpp: Uw L hhdGwywb
wwwmdwep, np YytpghG mwphGhiph puqiwphy woluwmnmpoiGipmy Gpymd t, np
tGghiwwmhy tnwiwyp Gwwuwliwhwnpdwn b Jjhpwel; L-aqwGhGh hnppuowdguy
wpnwnnoipjwli  ghwpmy, huy  WEowowduwy wpunwnpopyul  hwdwnp  wytih
wpymGujtn £ dwptwpwlwliwl qnuGuyp, pwGh np pwGh np thnfuwphGith
GjwGjniph 2Gnphhy qquith Gjuqnid £ L-wpuGhGh hGpGupdtpn:

‘LhpYuynuiu hwynGh 66 wwpptp gbntphG (Arthrobacter, Corynebaterium,
Escherichig wwwlw6nny L-wjwGhGh wwi-wpunwnphsGhp, npnGg vhengny
hGwpunnp t dwlptwpwluwlwl nubuln] L-wpubGhGh vnwgnip: UwluwyG win
qmwilinp Guuumwywhwnpdwn & Yhpunt wpnunpuijuwé yupiwiGbpn, pwGh
np.

1 Arthrobacter gtinhG wwunljubnn mwiGtph Ynymhjugmip Gojuwpuwmt £ L
wikGuwlwnplonp, U< - md wewowlnd 6 quppwhnn Gymptip, npnGghg ndjun &
wiowwmby L dwppty L-wywGh6p:

E. colivwGptG wuwydwGuljw whunwdhG dhypnopqubGhq k:

E. coli L C. glutamicummbuwlGtphG wjunljwGnn L-wquGhGh hwjnGh umuni-
wnunugnhspp vnwgyty 66 qtiGwihl hGduGiphwih Swlwwwnphny L g
plnmy L ubgpbiquwghnG wljwymbmpymbp, wjwuwqihgh qkGhmhYywyw
Yunmgywoph m ujuqihnuyh gnwih jhGbmhjwiw wiljwym Gmpjmin:

1 E. coli L C. glutamicummbuwlGtphG uunnywlnn qhGuhGdtGhpughG Juwd-
wnuwnnhsGtph YnymhjugniiG hnwjwiwgymd L pwilwnpdtp
puqiwpwnuinhs Shewjwjpbpmd:
hGs; Ytpwptpgmd L Brevibacterium gtnhG, wuw wtwp t Gt np

gqnuijuwlmpmGmyi GYuwpugpyud wju ginhG wwwywlnn mwdltpn wywbGhGp
hhpiGwlwlmy vhGptigmd L6 DL dlny, wyGubu np dwiptwpwGuliuG tnuGwulynyg
L-unqwGhGh wpmwnnmpjwl juqultpuyiwl hwiwup wnw9lGwyhG ftuGnhnp t pupdp
wpnunponujuimpjuip oduwd znwl-wpunwnnhsibph wnwgmip:

Uju Guwuuyny wuwmwbpmy htmwgnuyty b« wyybGuuntiuGnmpgohuy
QUU - md GwpyhGnd uvnmwgquwo Br. flavum AAS5 jumwd-wpmwnphsh tnm
L-wmGhGh uhGptighG dvwulwygnn hhiGwhwl $PepdtGmbGinh wlimhympwb
Jupquynpnuip b Gulyty 66 Gop, wouwnty winmpy yonwd-wpmwnphs iph uvnwugdwb
ninhGbp:

UnwohG hGpphG wwqyty t, np D-wpmuuGhGh GYuundwdp wmpuninpnd
hutinuyhG Jmuip qpjuo &t wpuGhrmgtiwgh wimhmpimbhg L htlGg npnu
2Gnphhy vhGptiqgmu £ wwGhGh L- dlp:

MumiGmuhpyty £ npn) dhwgnmpmbGGbph waqnbgmpymGp Br. flavum AA5
2nud-wnmunphsh wpuGhGmpw GuoundhGugh b quihG yhpmyumnmpuGuudhGugh
wymhympjwl Ypw: Unwgywd wmyjunGhpp gmyg GG wdlty, np DL-U-Uuf@-h

= =
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Guumiunip JuynGnpjul dmumwghmb sh wgmi Jopelwlmpny wyn wmwdh
L-wpmGhGh YuGuwuhGptigh hhiGuwlw6 dtpdtiGnGhph” wjwGhGmpubGuudihGugh b
Juwih(+ whpnjwwmwmpwluwdhugh wjmhympjwl wpqbyuldwi Ypw:

{wyyh wnGbnd, np L-ghynubphGp U B-Cl-L-wuGhGp hwnhuwlms 66
wwGhGh GiwGwyGhn L wpgbjwlhsGhp, mumiGwuhpyty b btpitGunGhph Ypw
npwlg wqnbgnipjniGp: Mwpqty £, np b-Cl-L-wwhG6 wowyt) nidtn wpgbjuymd
wwGhGupuwiuudhGugh wlmpjnipymGn, huy L-ghlyinutiphGp’
wju GhGmpubuunihGugh b quijhl: yhpmjuumpmiuudihGugh wjwmhdmpimGp:

dtipitGmGtph wympympjul wpgbjulimG Yepupbpyuy wyjuiGtpp hdp 66
hw(nhuwmgty qaltmhyuubtityghn tmubwlny Gnp ymwdi-wpununphsGtnh vnwgdwb
huniwp: Utytyghwyh ufubiwl yuwwnltpgwo & GYwp 8 - mud:

UNESULS 2
(ABA-r, D-alar, L-cyer)

450 g7t Luquibihl

ﬁ. 0,25 g/ Lghlyaulphih
Bljunodundp Yugah
T N—

Brevibacterium
JSlavum AAS

(ABA-r, D-ala’)
il bnusghl puund

0,025 g/l -
pﬂqmvfh e 43,84 L-uqmbht

B-CHL-mymupih
gkl sy
Imunminnikph
mnmgol

Bl mumbunp Yoymb
Unuumminobbph
& =

GL1 GL18
(ABA r,D-ala, p-ClHL-alar) (ABA-r,D-ala, B-ClLala 1)
537 ¢/| L wpubhi 60,5 g/ L-unmbhh

UY. 8L -wquGhbh pumud-wpumugpfisGeph ubibighuh ufubfub

bGswgtu tpumd Lt GYwnp 8 - hg, woluwwmwlpltnG hpwliwlmgyty 6 tpym
nympjuip’  L-ghymubphGh  Goumiwdp JuymG  dmunwGmGiph unwgmy,
b-Cl-L-wubhGh Gyuududp fuymb dnunwGmGhph unwgnid:

Uztumwmnwbph wnwehG thminud unwgyty b mumiGuuhpyty 66 L-ghlnutphGh
Gyuumiuip uymG L L-uquGhG vhGptqtim mGuynmpjudp odmywdo 33 dnunwbwm:
Qpulghg ny dhjh $nmn GuuunwlwihG wihGuppyh Giph qquih pwpdpmgmd sh
(Quwuyty” sGuywo GYwd Giwlwyp mGh wpgbuynn wqpigmpymG wpwGhG
wnpuGumdhbuq ipitGmh wjmhympyw ypw:

{wonpy iyt unwgyly b muniGuuhpdty G6 b-Cl-L-wwGhGh Gwudunip
JuymG 13 dtmunwlwm, npnghg pGupyty 66 tpym wnwyt) wimhy Br. flavum GL1 L
GL18 ymnwd-wmumunph;Ghpp:

Br. flavum GL1 L GL18 jwmwd-wpnwngphsGiph dnn L-wjwGhGh Gph
pupépugiulG vjuwmdwnlhph pugwhwjniwb Guunuym] mumdGuuhplt; GG
wiwlGhGmpwluudhfugh m Juih: whpnmjuwwnnpubuudhugh wimhympjuG L
uhGptigh YupquynpiwG dhfowGhquiGtpn:

MNupqyly t, np Gop Juwd-wpmunphsGiph dnm B-Cl-L-wwGhGh GYumdunip
YuynGnpjulG wpymbpod pwjmywbwsuh Guqty b wpwGhGmpuGuudhGugh
wpgljujiwl wunhSwlp, hwibtwmwo bulimwghG  Jwwdh  htw, hGsp,
hunjmGupwp, L hwGqtgnty & L-wpuGhGh tiph pupdpugiwip:

hG; Jopwptpymd t mumdGuuhminn dpdtGnGhph uhGpbqh WhjuwGhqdhd,
wwuw, dtp Jupohpm|, pfnpjwd jnwd-wpnmunphsGepmy L-wpubhGh qbpuhGptiqp

0,05 g/l
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wuwjdwluwynpywd t qbGwihl dwijwpmuiny wmbGhGmpuwGuwihGumgq b Juhiz
whpmyjwwwpuGuuwihGuq dtipdaGuGtph uhGphqh wywupguyopdwdp (Gy. 9, 10),
hGswbu Gl dbpditGuGtph  whwmhympjwl Jdwiuppuyny”  JepowGympny
wpghjwltwi Jepugiwip:

250 - Shinl
L bt
PP ——
Ll

' DL-a-U4@
pCLL -wpmbjl

§.

ATCC 14067

Ul 9 Npny vhwgmpyni G6Eph wopbgnipymGp | -wpulhGh pnwd-wmnwgphsGiph
wwGhmpuwuwdhlugh uhlpbqh ymu

u mnmaghy
"] ®L-mmbhh
4 D-mymbhh
o L-mhi
4 DL-o-U4e
¥ p-Cl-L-mymbjhh

g

Ulwhynpymb, %

(0,03 Upunjnp/fg)
s
i

ATCC 14067 GL1 GL18

Ul 10 Apny vpugmpym G6Eph wqnbgmpym Gp |- wpwGhGh pumud-wmmunpfisGhph
jwphl+ whpmjwunnpu GuundhGuqh upGplgh jpw

Uunwgqwd nwilipp hhdp 46 hwlnhuwugty dwiptwpwuiwl tnwGuynyg
L-uwnquGhGh uhGptigh mumdbGwuhpiwG L wGuGmnghwliwl wwpunitmptph
oujnhiwpugiw G hwiwp:

Cunund-wpmwnnh; Giph L-uwnwGhG uhlptqbim wnublghuy
hGwnpunpmpymGGtph pwgwhwyjniwl hwiwp wfuwmnmwmbipmd htnmwgmumjty &6
gulpuwdhgunjuyph,  dhpdhGunwghuwgh  dheujuyph  puqunpmpymp L
dimiiGunughugh wuwpwdtmptpn Ynjpultpomd ppuwbugynn  ppdtGmwghwgh
yuwiwGiopnd, hbnwquymd  YaGuumtwymopmd npuGp yhpuebm L
owwmhiuwug Gt Gupumwulyny:

Br. flavum GL1 b GL18 2unuiGhnh dhahnnquijmG
wnwldGwbwmmpimGGph  mumdGwuhpdwl wpymGpmd  wwpqyty L, np
L-wquGhGh tpp Yuhnwo t gubGpuwthoujuwypmy b pipitiGunwghwih dhowjuypnd
oqumugnpoynn” wch qnponG  hwlnhuwgnn D-unwGhGh L JhwwdhGGaph
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ynlgtGunpughujhg, wofuwdGh wnpymph whuwlhg L pwlwmyhg, wqnnh wypniph
pwwmlyhg, Juyhsh, twymuwpptph pmGulihg, L-uqubhGh bpp wyuyimGugnpyud
E Gul YaGuwuhGplgh pGpugpmd whnwghwih yuwydwGitnh ¢hpum pGupmpimbhg:

Jhpp Gywd numiGuuhpmpym GGhph wpnymGpGhphg wwpqyty t, np Br. flavum
GL1 L GL18 Gnp puwwd-wpmuwnphsGhpp  Ynpwlbpmd  hpwlwGugynn
dpitGumwghwyh wywydwiibpnd L-wwuGhGh wewtjugnyG pwlwlyp' 53,7 g4 L
60,5 q/, hwlwwwumwufuwGuwpwp, Ymumwlimd GG htnlgw) pwnqunpoipjwdp
dhowwynmy’ uwmfuwnng i 15%, (NH4),SO, 1 5,5%, s 124 {41 0,1%, MgSO,4 1 0,1%,
t Ou3fl 5%, phnwhG i 500 dyq/, phwdhG i 70 WygAq, D-uquGhG i 100 dyq/¥y: UhGsh
wpngtuh 24 - py dundp puthwhunhsh wnugompymGnp 250 ww/n L vhask wypngtiuh
wjwpunp' 220 ww/p whpwghwjh wwyiwGipm:

Uyuwhuny, jwunwpgwd wpluwmwlph wpnyniGpmd vnwmgqud Br. flavum GL1
L GL18 junwid-wpnuuwygphsGhpp Ynppuwlbpmy hpwiwGwgynn  SbpikGuwghwgh
wwyvwaatpnd shohln 23% L 38% - ny, hwiwwwwmwuhuw Gwpwn, gipuquigmy GG
Br. flavum ¢ ¢5 tjuybtunwihG rmwdhG GuuwumwluwghG wihGuwppyh bipny, hGswbu
Gwh  Jwpwph  YnGGpuhwyngy L  wpnghiuh  wpmugpnnuljuGnipjunip:
Uwufunpwuitu, Gpt  GuubtnwghG  wwidn]  hpwbiwGwgynn  wpngbuh
wpununpnnuiwinpijwl gnpdwlhgp Yy hwywuwn t 0,29 - h, wuyw Br. flavum GL1
L GL18 junwd-wpwuwnphsGiph phypod hwiwliwl wuwjwGGtpmy wpngbuh
qnpowlhgn uqumy t Y=0,36 L Y=0,40, hwiwwwmwufuwGwpwp, hGshg htimlmd
L, np hwitdwnwd GuytwmwihG ynwing hpwlywiwgynn dStpdtGmwuwghwgh, Br.
flavum GL1 jwwiny $tpitiGmwuwghwih wpngtuh wpunugponuywnipiniGp pupénp k
1,2 wmGqwy, huy Br. flavum GL18 ymwiiny’ 1,4 mGquu:

Uunwgqwd ynnud-wpnunphsGph wpwmGhG vhGpliqhm hwnynpjul jhwupdtp
npulnpiwG hwdwp gpuiGghg wnwyb wympp' Br. flavum GL18 ynwd-wpnwnphsp,
thnpdwpyyly b jwpnpwmnn YhGuwntwlunopmy, hGsh 26nphhy hGwpuynpmpymG t
umtin oyt nhGwdhyuymd mumiGuuhpby wnngtiuh wnbjuGninghwyw i
wwpwitnpbpp L owmhiwqwglt; gpulp nmwdh wowGdGwhwnynpmGitnhG
hwiwuwunwuluw: Sanphhy PpikGmwghuwgh ppugpma pH - h, otpdwumhéwGh,
whpwghwih thohnfumpjul, wpwph L wgnnh puuGngdwd, jupquunmb b
YaluwuhGpbqh pGpwugpn L Wywlpt] & pupdn wpnwunnnnuijubnipjudp L-unwGhGh
unugimb wbhulnnghw: Upuunnwbph nowlwmybhnnid hweonmyby & Yndunnty
wpngbuh  wlnnmpmip, phpikGmwghuyh dhounjuyphg pugunt) dwppiwb L
wiowwmimb thmmd pwpympymG uwnbndnn Yuwyghép, GJuqbglty mntygnn
wihGwppniibph pwGwyp b pundpuglty GuuwwmwiuwihG wihGuwepyh tGpp:

StjuGnnghwyw6 ywpwdtwnpbph ouyumpiwjuwgimb wpymGpod wunqyty t, np
h wmunptipmpymG Ynpwitnmy hpuwlwugyny SepdtGmwghwgh, Br. flavum ¢ ¢5
2nuni- wpmunphsp (wpnpunnp jaGuwntwlnnpmd 58 dwdmd uhGphqmy L Ghisk
51,5 o/ L-uqwGhG, huy Br. flavum GL18 GnyG dwiwGwlywhwmywomd' 62,8 g/ L-
wqwGhG: Tu mdjunGhpp Jyuymd &6, np wbulnmnghwgh d;wldwl wpnymGpmd
ppikGunughwh  wpnghuh  wpnungmuiyuwlnpymbp ¢ ¢ mudh  phupnud
pwpépugly W uqind t 0,89 - p 0,46 - h nhiwg, huy GL18 pmwmih ntupnud
Juqund t 1,08 0,63 - h nhiwg:

{upgh wnlhny, np wpluwwwbph pewlwlyGhipmy uvnwgque Br. flavum
wtuwyhG@  ywumymbnn  wuwd-wpmwnphsGepp YoymbG  wwbwwlnd GG
quGtnhlijmywG hwnlwGhyGhpp b L-unwbhGh vhGpliqh wlmhynipjmGp qunimy Lip,
np wju inuGuynp fupnn t wnwewplyt) wnlunpuGugiwl hudwp:
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epsueNrovULUL Unu2UrYLEr

Br. flavum GL1 L GL18 L-wmGhGh pwpépwljnhy wwid-wpuwnphsGhph
unugimG L dwiptwpwlwlwl tquiuym] wmuGhGh YaGuwuhGptqh wthulnnghwjh
dpwijiwG wnnymGpGtph hhiw6 ypw wowownlymd L.

I L-wpwGhGh  pwpépwlmhy  nmwd-wpmwnphsGin . vnmwlum  hudwp
qhiGmhywubitijghnG wpuwwwlpGtipnid oquwugnpdty b-Cl-L-wwGhG GiwGwlp:

1 UwlptwpwGulmb tnwlGwlym] L-wpwGhGh uvmwgiwl hwiwp Yhpwnty
Br. flavum GL 18 pnnui-wpumwnphsp:

1 Mpngtuh  pwpép  wpnmwunnujulnpnGé  wwwhmjm  hwdiwp npubu
dbpitGumughwih dhewjwp oquuugnpoty htnlywy pwunuimmpywdp uhGpbumhl
Sheunjuypp’ wwjuwpng i 15%, (NH,),SO, T 5,5%, s 12t {41 0,1%, MgSO, i 0,1%,
t Ou3fi 5%, phnwnhG i 500 g/, phwihG i 70 8yq/, D-wqwGhG i 100 dyg/iy:

1 L-wqw6hGh YhGuwuhGplqp JaGuwebwlpmnpmy ppujuGuglty pwpwnh L wgqnnph
wnpjomph wunhSwlwlwl puungdudp, Yoypumnipugh wadwl thoymd shask 8-
12 dunip pH - p wwhwwGly 7,8-8,0, shiptwuwnhsw6n’ 32-34°C whpmypmdy, huly
uhGptiqh thnynid pH - p wwhuuty 6,8-7,0, gbpiwunhGwbn’ 30-32°C whpnypnid:
Lowothh  ppywdGh YnGghlupwghwl YuGuwuhGpigh uwhGsk 36-40 duip
wwhwuw(by 2,5-3,0 g/{dwd mhpnipmd, huly 40 - n dwdhg whask PipitGnmghwih
wywnup' 1,5-1,8 g/1dwd mhpmypnud:

OJupyywd wnwowplyGtpn hhiGwo 6 gqnpoGwiwlmd hpwywiwggud
wpngtubtph wpyymGpGtiph Ypw, npnbp wipugqnyt) 66 << wpmnGuqpbpog:

G2rUgUSNMOBNFLLEP

1. NuniGwuppdty t L-uww6GhGh whGptqh dbluwGhqip' Br. flavum wmbuwlyh
dwptGhph vnn: Pugwhwjyun]ty &, np D-wjw6hGh Gumiuip wnpunnpnd Br.
flavum ¢ ¢5 GuuybtmughG wwdh dnn  L-uqw6hGp  uhGptiqmd &
wuGhGnugtimgh wijmhympyul pugwluynmpjul htnbwlpny:

2. Br. flavum ¢ ¢5 mwh wnwlgpwihG $hpikGnGhiph  wymhympjwul
nuumiGuuhpiw G wpynGpmyd wwpqyty k, np b-Cl-L-wqubh6p hwinhumGn k
wjwGhGupuwGuwihGugh, huy L-ghymutphGp’ Jwih+
whpnjwwumpwGuwdhGugh wowyt mdtn wpgbuwlhs: Upgbiuymip Yepw o
L dhowyuyphG wiwGhG wytquglbym ntugpmy, htbwpwp Gqwd Gmptpp
Jupnn b6 oquuqnpdyty nputiu GlwGuy Ghip:

3. Uwnwgyly GG L-ghlynubphGh L B-Cl-L-uquGhGh Guundudp  JuymG
dmmwbmbGbp: MNwpqyty t, np L-ghymnubtphGh Gumndwmdp YumGmpimGa
EwlwGnpt@ sh wqnnui L-wjmuGhE tiph Ypw: UhlGny6 dwdwGuly, uwmwugdud b-
Cl-L-uqwGhGh Guwndwdp YywmG@ Br. flavum GL1 L GL18 jwmwd-
wpununnhsGapp L-uquGhGh uhGptgh wjmpympjuip qquihnptl gbpuquignd
/(i GulynwghG 2umuth wlmhympynln: <Ltnlwpuin,
L-wquGhGh  pwpdpwywmhy  wmwd-wpmnwnphsGbp  uvnwluwme hwdwp
qtiGimhywubtitiyghnG wyluwunwlplipmd Guumwiwhwpiwn b oquumqnpodty b-
Cl-L-wpuGhG GiwGwlyp:

4. Ouunhiwugyt] &6 vnwugywd Br. flavum GL1 L GL18 ymwd-wpmwnphsGhph
Yhpwndwdp Ynpulipmd hpulwlwgynn ptpdtGmughwh wtuGnnghwuljw i
wwpwitmptpp: Uywlpgwd uyuyswliipmd Br. flavum GL1 jnud-wpmunphsp
uhGptqnid t 53,7 g4, huy GL18 jmwip’ 60,5 qff L-wwGhG: UpnymGpnud’
wpnunpuuijminpjuG  qnpowyhgp  YnpwGhpnd hpwiwGugynng
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dipitGunwghuh  wwjiwGGbpmd  Juwqind L Yg=0,36 L Y040,
hwiwwwuwefupwmGupwp, b wwpptpupymG Br. flavum ¢ ¢5 tuwybumughG
muh (Y=0,29):

UnwlgpwyhG dtpikGnGaph uhlGpigh L wimhjmpjwml Ywpquinpiwb
dthluwGhqiGtph numdGuuhpiwl wpnymGpmd vjwpqyl t, np unwgywo ymwd-
wpnunnhsGapmd L-wwGhGh qtipuhGpliqp wyuwyiwGuwnpjude 3
wjuipGmpuwbuunihGugh L JuhGE yghpmjuwmnpuGuudhGugh  uhGpliqh
wyuwljupqunpiwdp,  hGwbu  G(wh  Jepowlmpny wyn  dmikGmbtph
wymhynmpjmlb wpguliué Jenugiwp:

«Biostat-Sy YaGuwntmyunpod YuGuwuhGptqh wmblulnnghmywmb
wwpwitnptph oupnphiwugiwa wprnyniGpnd Br. flavum GL18 wow]by wijwmhy
nmui-wpunugphsp 58 dwimd uhGptgnud & 62,8 q/, huy Br. flavum ¢ ¢6
GuitnmughG unwip 51,5 g/ L-wuGhG: Upwiywd tnuwGwyh Gnphhy
pwpdpwlmy t wpngtuh wponwngpopuywlnpmbp b G - md GJugqmy &
mntljgnn wihGwppniGtiph pwlwlp, hGp hinmwglmd L GuuuwlwhG
wihGuwppyh wiowmniwb L Ywppiwb wypngtup:

Br. flavum mbuwyh L-wywGhGh pwpépwlnhy jnwd-wpmwnphsh hhtiwG gpw
ulyywd dwlptwpwlulimb uhlpiqh btnwlGwlyny L-wwGhGh uwnwgdwl
wpyniGutn wkhuGninghwl wpnnGugpyti t <4< - nd L jupng © wowewnlyyty
wnlanpw)Gugiwb hwdwn:

UmbGwfunump i phduwny hpunnupwlpjwd wyfuunnmpmGGEph gniguly

L.

<<{ UpunGwghp = 2239A, L-wwGhGh vnwmgiwl tnuGwly / Jwpgubu UL.,
Unwowljul UG, Udtmhunjw 4-.5., UbpnGuwi L<., Qwhwjwi Ul
Uwnhjw( U.U., 01.09.2008 ° 6 Lo

Melkonyan L.H., Avetisova G.E., Hambardzumyan A.A., Chakhalyan A.Kh.
Study of L-glutamate-tcy r uvat e aminot r anvald type straie
of Brevibacterium flavum14067 and L-alanine strain-producer Br.flavum AA5 //
International Conference fiStateof the-Art Biotechnology in Armenia & ISTC
contributiond: Book of abstracts i Tsakhkadzor, September 28 i October 02,
2008.1 P. 72

Vardanyan A.H., Avetisova G.E., Melkonyan L.H., Aghajanyan A.E.
Optimization of L-alanine biosynthesis process by oxygen balance //
International Conference fiStateof the-Art Biotechnology in Armenia & ISTC
contributiond: Book of abstracts i Tsakhkadzor, September 28 i October 02,
2008.71 P. 80

Melkonyan L.O., Avetisova G.Ye., Chakhalyan A.Kh., Hambardzumyan A.A,,
Saghyan A.S. Obtaining Novel Highly Active Strains-producers of L-alanine

i nhi

from Brevibacterium flavum // Scientific Seminar i Moder n state
bi otechnol ogical devel op me nBoskofalstiactwwa y s

TYerevan, September 11-12, 2012. 1 P. 49

<& UpunGughp ~  2691A, L-uquGhGh wnmwgdwl quGuly / Ujtwhunju -6,
UbpnGiw6 L.<L., Quwhnwpwl U, Uunyu6 T.U., 26.11.2012 ° 5t9

Melkonyan L.H., Avetisova G.Y., Hambardzumyan A.A., Chakhalyan A.Kh.,
Saghyan A.S. Study of regulation of some key enzymes of L-alanine biosynthesis
by Brevibacterium flavum producer strains // Applied Biochemistry and
Microbiology. i 2013.7 V. 49.7 2.7 P. 1201124
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7. [id2S sy @.fisdidL Oydw  OteOd3j Is@dz® dzdpdd@s fmaftsizs’j d3
hls ORBGdeds H z y j Bzevibabgrium flavum// 1 d 5 dzts ¢ d Wi dgRdz
ooz dER3.Tv. 65w 187

8 [idzitsdzv oz peBpOYdvdz ¢.¢., ¢ojldmsa® 4.
d. u. ltsé{OLdjiﬂdsggdzs-q&dzts@lﬁlsduJ MCtsets B OlzOdzM O
O dzO dz@razacteriumflavum // 1 d sls j - dzt8 @EXTT 3.7 & . 1507

frlsdvecr Joer1 @ Jrorrellro

P Jouyrirr J3ufs{osvrRIvamlephbRfiuv]l
Lo o1 RLUO R VLGOI fusd vim ] JLIRR JIRJHR
trraft
sdzt yd o' § Lines»d@§rdwibacterium flavum, BzlsOYydw Emlsts2 ydo tsfmisd

fletsH Y  das, 0 dzO dzq dzelOmQ dFPD B zO LOALZO dz i ArdzilgO 5 tzR b O |
OB SOl tstedzr 2 W jdtsdij dals @suscley,

r dmmi tels Oy d s dzdzO W OB IO f smewh j dzO f sdz
s O Zdfstwts H 2 y |- @dz® az@Braddavum, dL Ezyj deds osj - OdedL dztso
Clsdoe dztsfyls d d¢ dzfnqdas'j i O W j e d3d dzls 5b-O d®dz faPdzls § L
sdzz yj fPOddd dz0 BBdCtesBdsdsedyui MSdd MY sfse 5.

] qiMmMbse] dMAitHdsets hlsORB@MEsEQEBELE §hit
s, Ok¢ Mmtsls DOtxpd pEfdstsH 2 Brjfdalsmd ¢ 5, Cslstster 2
Emzso dwrn Wjttdsi dzsOydd o € tsee@zdfigaPdzls j L dclzj
o yj dzt s f sdzlz yJ ded W dzseor A, B-fstdAs H HaAsALols d o
fjtco sdzOYUOdz das HEOCKRE o des gy dz@ dzt yJ dydizls §-j @ o3 dzl
O dzO dzd dzO .

1 5COL Odets, ybts 5 MeOodz dzgde f) OCIsdo datsls:
HJC ¢ SBriflgVinPATCC 14067, OCIdodasfls: 1 Bsegts W
favum¢ ¢ 5 Mmdedy § 20 § sylsd dzO 9 9 %.

17 dzs dLEyjdts OS] odzdwddj MmtokziCHEtcdz A
UGo [ s,L-ydS dztsj tehbf@QO daP dzd dzO, COD-Olsz®@%izd IoERQ dzd dzO
Clstster § flew L Odz fn -O rQdedndfQ@kzls jdeGs 63 O CLIs d o dzts f Is !
steOdz O] dzOL r d -ls ®ExffdO didf dz@ 1 'Ols R fi) iy dzff 1 s syGsdsd W
DL-U¢ [ s L-ydS dztsij BGldzOkOded dz ddzé dB dtskzé Is OSCIsdo dz
Istc ©dzff O dzd dzOL T d -lo ©@xEdDO i &z Ols b-ClE-® dzO digjtwizs
W dzv j laiEP'd B 5 dzj § mdd dr B d decls 8 @ dafiz@®dgdiziz0 LO dzO d
L-yd € dzts fiji jotfizig dz: ff 46 =D az®)© &3d dzOL ' .

[ Odzdzr jJ deEef B Jtetso Odzdd OCIsdo dzsfisd W j od3j dalsts
H dzw f sdzlz yj ded v dztse ' A, 9" MsC 80CIsdo dz' = hilsO
0 dzO dzts ¢ O 3.

] ttj L zdz sOIsfj dejjCdmjdisfdgds = EBOBEEDOEO @A |,
Efmists?2 ydb-yg s ks theClizOdO dzd dzz. 1 Od B stizfs@di3,0¢ Isd o
Emss2 ydoe ' 2 §L-Od Q&S et gilid, dz0 SOoyodS,j o Cfs
45 GOdOded &zO, @ tosisddgdrdumGLl GL18, bkMmlss2yder
0,025 &6/ gz o -OVL-O&OdzcdzOBz 8 b tojL zdz sOIs
sjndasdztse o ug MS d A f OtcOdij stetso ftesyj Mo W
WittRj dzs Oyd sdzdets2  d o tfsts fip Pénde? f fiythj 0 dalk iz BOBR | to
0L teOydd) o MtejHj Mdzj H ksih1p% sNHE.8M E B5%,: MO-
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S 12t daT 0,1%, MgSO,4 7 0, 1 %, 4 Gug B dis3s@ftlz o3¢ ¢/ d7 Isd Oc
70 d3$Ds@ ddf) dzd dz 100 BECe/ B3z 9 Ikjuydddy 96 yYyofgts
6 0, 5L-GzceQ@idzd dz0, Mmtsslse jIsMmise j dzdets.

RMMdzi Hiso Oded W  tff isQA 1y Q diimfizd 1 JsIOERef'tc S H z yBrdzls '

flavum GL1 @5L18 5 § b dicHistoty Gdzsdets yj MSdd  § todL d
slsdzd yOs kv il d HErdavdasiEdss .h SO0 s OdidT  Hj f 50
o Ajdste] Hjftsddese Oddw &Stsetse ftog 13 A

f sH dzts dMDEQIBAL (Br. flavum GL1 ) MEC 11842 (Br. flavum GL18).

[ dzw 9" W9 dzj ded v d3d - Odzd LLBEzO diffodgCe - fizd ezls 5 O @xd
ftosH zy Brdflewe GL1 @L18 B' dzts (L Iz yp-aek-Oez@deq dz®j dzO
0CIsdo dzsfls Us o Ode@ @B zOL © . | 7 W o dzjBlztflavurm@d s &z N |
50% 1 dztsy ddzedB dtetse Odzd § OF Isd azztsfigds i ey &is. IW6]
&3 b-CI-L-O dzO dzd dz®, OBriflavins@ B&O § tod Ctsdzyj dzelsteOyd d
5.0 MEE-L-OdzOdzd dz0O, o8 Glsdzdydj sBr. fldvipfdsdbzset h
Cobstesetsi &ON ddzedB dteso Odzd § O ts @ dzfdaB dgdp dzO L ©
dzOB dzs H @ dztg )0 . B-G-L-GfzO dzd dzO .

v O0Cdd3 Bty yl dzds GRdftesH zZy dzlstse L dz20ud
fded % § 2O Misd § J dz' d dzclefte @ defiy® Bfiat® L 'O.dzO dzd dz

Irdzs OSyJ  dL kU Pdze dzgDdsedy QidrcjdaC0 dzd @z0-1-
¢f s ,b-Cl-L-OdzOdzd dz© dzO ) flslasQ dzfn OGkdtp@a2 dz o -9 Odzd dz
stc Odzlm O 3 dzOL T . 1 sC 0L Odgts, Yls Br. flavumtspispdsd B j
flavum GL1 , £ dzOdBBdzj 4 OFCBs (lavaps@Lss DrAidokHg@iz  d
OOdzddz BCOL' o Odzd L dzOYdlsj dz detsj Hitejfts]
OzOdEtED M Oodkd dzOL . 1 Ikt ¥y j o tcj Byvflavune¢ ¢s3s dzff
Br.flavumGL1 8, Ek 'BisfadgyGL1l fddz detsjy HJjtej §fted Mg
slsd3j yOoRksky'f sts2 . f Bzl yj dzdP dfBtHObL-OdzOded dz 5C OL ' o
HitjftejmMidezenjj Hj2fbady.

RLEWS ded j fd dalsj L s teoOQiOiB (iR IZO Gls s 2 M s Ods
Br. flavum GL1 L dzOydIsj dz! dzOwdzOs joz jH {CREZOMT fsw,b-Cl-L-
OdzOdzd dzts d3, OBriflavins@B3&E&0O 9 Ctsdzlstetsdz! def » kMmdztse d»
9 Odzd dz: f PO d3d dz@EO B dztdzj O dzGef @ Mtc Oo dzj dzd d fn 1
difMdzi HEj 3" i ojihifMso® SCOL" 90dzd Hjtej ftej Mdtek

vsOSdd3 tBEKOL 53, EfmisOdets o dzj dats, ybsts Ek 1 ts
h s OdRdfstets H Iz y j &ls sflavum e j €8zl L-O dzQ dzd dzO tsB kz fiydzts ¢
ZOtelkzh jdzed j &5 B fB®BdREdabdE@ © ¢ Q¢ dZO0 Gjdedesdz Ektetso
OLejedw ydd fddasj L Ols td/QdemjdedlsttoL © O ddO dze Gedzd dz
btcOdMOBd dZzOL ', kOS d &O bkttsdy OSIsds daslsd
ddzc B dteso Odzd v SdsisuiBlz’ d3 § s H

1 0 sfdatso | - holds@® dgdyty edzls s o B dzO ttOL tcOB t5ls O

B dfitf dzls j -GzOIdzd dBQf tsde j O Gibdostat-$A. dzOG sH Otew  d pHEJ dzj dzqd
Isj B j tOlskzter , 0L Oydd, Mk Ok G Bds s H & d dsCjju d
Wittd) dZs @YUl lttjcpEtrg Gz sdtfddsilea SOl
dMmfdz Hise Oded 2 bk H Qfdiddi 5 diy tw[COstg folils Ty il ©, d € dz y
Wittdsj dzlsOyd tsdedats?2 Mtcj HT o Sz ) dizf ¥ M  OEAQ A 2O d
3 dz,dzj dz* " d Is* Chfgmsotzs h dn Oz dzsC d mztsls
Yyd dzjos?2 Odi3ddesC d dztLldydets 3} tfded s dgf dzgil d ¢ Isd &3d
kjndsdseduj MSdR f OtOds Bridisvam (i e dazO B 8 ts@isisic
Bdtstcj OC Isstej 9 Isd ud dzd 58 Y O M6 dzOmgeddD) L fif tc
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ftesdLotsHdIsj dz detsfpls ¢ Off t89H eHrjdipawn@Eh 18 7 62,8 1 Is O 343
G/ d&OdkOdzd dz0 fy ftesdL otsHdIsj dz' dztsfylss & 1,08 ¢/ c
L-O dzO dzd dzO LOf Olsj dzlstso Odz 9 té d By dls
Cdi3d3j eyd Odzd L Oydd.
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MELKONYAN LUSINE H.

OBTAINING OF HIGHLY ACTIVE STRAIN-PRODUCERS OF L-ALANINE
AND DEVELOPMENT OF BIOSYNTHESIS TECHNOLOGY

SUMMARY

Key words: L-alanine, Brevibacterium flavum resistance mutation, strain-producer, alanine
racemase, alanine transaminase, valinei pyruvate transaminase, laboratory bioreactor,
fermentation

The aim of this thesis was to obtain highly active Br. flavum strain-producers of
L-alanine, to study the regulatory mechanisms of the activity and synthesis of key
enzymes of L-alanine biosynthesis, and to produce L-alanine by microbiological
methods.

The initial strain used in this study is Br. flavum AA5 strain-producer that is
resistant to DL-U-ABA and auxotrophic to D-alanine. This strain synthesizes up to
43.8 g/l of L-alanine in flask fermentation conditions.

To obtain new, more active strain-producers, the activity of key enzymes of
L-alanine synthesis was first studied.

The results showed that the activity of alanine racemase in the Br. flavum AA5
strain-producer is reduced by almost 99% compared to that in the Br. flavum ATCC
14067 wild-type strain.

The influence of some amino acids: D-alanine, L-valine and their structural
analogs: DL-U-ABA, L-c y ¢ | o s eQOl-li-alagine orbboth alanine and valinei
pyruvate transaminases activity in the initial Br. flavum AAS5 strain was also studied.
The results demonstrated that DL-UABA, L-cycl os er i-@-alagine d b
inhibited the activity of alanine and valinei pyruvate transaminases in this strain. It
is worth mentioning that b-Cl-L-alanine was the strongest inhibitor of alanine
transaminase, while L-cycloserine strongly inhibited valinei pyruvate transaminase.

This inhibition of the activity of these enzymes served as the basis for obtaining
new, highly active strains resistant to these analogs.

As a resul t of genetic sG-IL-"anihei andnto str e
L-cycloserine were selected. The most active strain, resistant to 0.25 mg/ml of
L-cycloserine, synthesized up to 45 g/l of L-alanine in flasks on a shaker. While Br.
flavum GL1 and GL18 strain-producers, resistant to 0.025 mg/ml and 0.05 mg/ml of
b-Cl-L-alanine, synthesized up to 53.7 and 60.5 g /I L-alanine respectively. The
cultures were done under optimized fermentation conditions (the composition of
fermentation and inoculum media, age of inoculum and aeration conditions) in a
medium of the following composition: sucrose T 15%, (NH,),SO4 i 5.5%, KH,PO,4 1
0.1%, MgSO, T 0.1%, CaCO3 i 5% biotin-5 00 € g/ |-,7 0t keigalahihe, D
100 eg/ ml in 96 hours.
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The study demonstrated that the obtained new Br. flavum GL1 and GL18
strain-producers did not differ from the initial strain Br. flavum AA5 by their
cultural and morphological characteristics. These strains were deposited in the
Microbial Depository Center of SPC fA Ar mbi ot e ¢ h nuaderongmbérs
MDC 11841 (Br. flavum GL1) and MDC 11842 (Br. flavum GL18).

To reveal the mechanism of L-alanine overproduction in the Br. flavum GL1
and GL18 strain-producers,t h e e f fClklLeatanine én thb alanine transaminase
activity was studied. It was demonstrated that in the case of the Br. flavum GL1
strain, 50% inhibition of alanine transaminase activity was observed at 1.96 mM
concent r ad-lL-aanineo dnd Vbith Br. flavum GL18 strain the same was
observed at concentration of over 5.0 mM compared to the initial Br. flavum ¢ ¢5
strain, which showed 50% inhibition of alanine transaminase activity at 0.16 mM
concent r &t-li-abamine.d'fius, the obtained strain-producers demonstrated
a significantly reduced level of alanine transaminase inhibition.

The influence of L-alanine, D-alanine, L-valine, DL-U-A B A -Cl-Ib-alanine on
the synthesis of alanine and valinei pyruvate transaminases, was next studied. It was
demonstrated that L-alanine and D-alanine had a significant derepressive effect on
alanine transaminase synthesis in the most active strain Br. flavum GL18 in contrast
to the Br. flavum ¢ ¢5 and Br. flavum GL1 strains. At the same time, DL-U-ABA had
a strong derepressive effect on the enzyme synthesis in Br. flavum GL1 strain
compared to the Br. flavum ¢ ¢5 and Br. flavum GL18 strains.

Study of the synthesis of valinei pyruvate transaminase showed that
DL-UA B A ,-Cl-lb-alanine had a significant derepressive effect on the enzyme
synthesis in Br. flavum GL1 strain. No activity of valinei pyruvate transaminase was
observed in Br. flavum GL18 strain compared to which all investigated substances
exhibited a derepressive effect.

In summary, it was shown that the overproduction of L-alanine, observed in
the obtained highly active Br. flavum strain-producers, is conditioned by the
disregulation of L-alanine biosynthesis at both the genetic level resulting from the
downregulation of the synthesis of alanine and valinei pyruvate transaminases, and
at the level of enzymatic activity of these transaminases due to the loss of their
inhibition by the end product.

On the basis of strain-producers the technology for L-alanine biosynthesis in
thed B i o-S diartactor was developed. The changes in pH, temperature, aeration,
as well as sugar and nitrogen fed-batch, allowed regulating the process of
biosynthesis during fermentation. As a result of our investigations it became possible
to reduce the duration of the whole process, to exclude chalk from the fermentation
medium, which otherwise complicates the separation and purification of L-alanine,
to reduce the amount of concomitant amino acids as well as increase the yield of the
target amino acid. With combined application of all optimized technological
parameters, the initial Br. flavum AAS5 strain synthesizes up to 51.5 g/l of L-alanine
with 0.89 g/lh productivity, while Br. flavum GL18 strain-producer synthesizes 62.8
g/l of L-alanine with 1.08 g/lh productivity in a laboratory bioreactor in 58 hours.
This method of L-alanine production was patented in RA and can be suggested for
commercialization.

8 papers have been published on the subject of the thesis.
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