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Ckd sdodttso Odzd o Isj to sBORI)SARHS j Hinde, 650 § jstg jogik ij |
HoO ©OLO o MmklCd. 1sMdi HokAa MkksS Sk
Hdzw syjdSd OSkdodesiisd odzj S dzj lssydescts
ZOH EMOH sYdes?2 [ dyd H Gseiiplgedf ¥ MM d&z0 d MY & d
OCIsdodatsfls! 6 dzj ogjdzjj 1500 JH.

2. 2. 4. [t njdidd] st lsd BO & dzts
SBtOBBICd oddksciOHdsc 5B iABIEEOJ
o jyjlsyOlsts] oddcctOHds] Mehds dL sod
| dzgsfnd dzd M d SRLIqEOfujds® BH j 2 GCSONS&ER &
wlsj S dzv dzdz j o B Gtk pesSiPs ! dscz L Off s dzdzw dzd o d dat
200 Bz d o dzsMddzd Al .9 ©Glemaydztfslejs 01 50 C
dnd BO ftotso jHJddw dnfiddgdHtdze O dddR2 o fifshflOmimsoaC

O) LOHOYO HBYY jotscts W j-20didzO {isddz) |
SR EZOYHjdjd&3 HIS 10 Aw;

B) LOHOYO Hitsyy josets W jhkdyj ipeBdzs. 57 o

I " HjeyC0 MemM&®kfEdlsa v daf: . o) s &g s
ftosyj Mdg® dg@dytej o Oczd H 152 Ols j Ay .j to @ls tBiste W dzcB
Cesdzd yd mMlsets oL 9 j M 2.

225 d dzsce jdzd sy MSCd2 POWwRtEzg y ) 3 dzE
Saccharomyces.[ f toj H J dzj dzd j odzzlstcdo JH s 52 d
CJj AL Htctsy )y Pacchwdyods §f tod dztpd)d dfdte s o sH d dzd
dzz € dzj slsdHdz" | Y tsMmdzj Hiso Ols j dPGUzts Misded digdsRtc 2 T
1 sdmMS G tsdpEAEEEAS oH Gdzdz'(hp://@vevmEbantmknih.gov/genbank/),
SGD (http:// www. yeastgenome. org/) d S
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cOd3¢ 82 Mydlsr aO0dzedw (1086 . dz. ) dLojMmlsdz
PGUlH tcts ) s cetevisiaeS2 8 8¢c fftotso sH d dzd tc @ d3dg'ts 3Bh A 8
COyJ Mo j o dzj N dzj 2 ¢ oz PGU Hdcfiptf 3 dztharsand dzo
KCTC17555 (CB$ 556 ) . [ detsy j flso j dzdz j o' o dz
ORddesC dMmdztsIlsdz" = f tsMdzj Hiso Ols j dz' detsisj 2 { tot
BioEdit (http://www.mbio.ncsu.edu/Biodi t / bi oedi t . ht ml ) . A
fstetsd dzd d3j stsHtsd3 5B j H Jdaji dad *n gfi) ts il HY jtd-dfj !
2 f OtcOd3j stc©® o f cs24F OB MEGEJLE6 B[ dzd
dzlz € dzj sIsd H dz" j fsLdydd, 9 ¢ dzg yow o MlsOo ¢
HtejHjdvesh jets MIisOlsdmMisdud Mk HBMIsse j ted
Hdzv 1000 HMmjoHnHtte] f dzd € .

2. 2. 6. ltcdeslstso dzj dzd | o d dzts @30 Is
BdCtctso d dgtsH j dzd W d L o  dzsc tc OH O htstel
l JdesBOIsj tcd Odzr BM dzd Htodesslssodzj dz L BSHC
[ OcOteOYyo 6 Mmaj d3d, f tc 454 ) lslCloody s  fighscx
Isj mndzed yd m< ts2 Ltoj dzsfls d d Istcj Btso Odzd Vv O3
ftoj HdzOL dzOyJ dedzs dzz H dzw 293" h dzj dedets 2  § to ]

[dStesBdtsdzcedyj MSd?2 ¢ ts dzls te ts dz! ts Mfzt8 j
R $§970-1128003346000 7 ; dmMf sdz L soe Odzd S tetss d tsdzfs
fteddawisr § ) d4f dAH .j dzdits dzlf y j dzdz | o d dzts d
ftes0dOddL dteso-DdRd fipmME di3d§ s8POL Olsj dzv d3 (

2.3. [jlssHT Od&OddL O

23.1. [ BN d] By ssHr [ JOuksdrdidy dad e-Sdeizd ud M
fsCOLOIjdzj?2 dMftdy LsoOdzd MlsOdzH Otelsd L d te
dimimdzj Hse OdzdW¥ 7 Bj ISSHT OdBOBZJL O " dd&3d yj M
o d dz.

{ftedHjdvdd:

T gOMMBseazy Ctdzyd delftsOyYyqd vMB3QALERe |



44

] JdztscteOH MistelsO Adlsts
tesBdzj dedj MM ctej B daj 4tGJdeq’>
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Wslsst dzj CstecS sdAstg BE swj s@A s Hozdds2 Mo
Hazd dzj o dzder 590 dach

i BOMMBo 2y C tsdzyj dals te O ysth tc jeHLj sdzvfiggd? cete Ofg b
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i1 dzH 54 sdzd ¢ OO OE I f & daQelietigloit j R M S s5L d B Iste
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GHJI00T S sdzd yd Mlsets Mk MisttOISO 9o tj OF yd 5 dzdzt
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fpdzd » O4 Is BpY dig@ d2 O
Vi Ssdzd yfflcadg dels dzesects ftoj f OtcOls O, 99 JHJ

d3dz.
wdzdy jdedj owLCtsMmisd wOMsoatsw® §jCIsddoO,
o o h

GHtkiotej BB dMmisj yd dzdv Cdzlstetsdz' dzse s teOMlse
tirotej d3w dMmisj yd dzdv OdzOdzdL qtelzj d@ZsEe B8 WO
tgiotcj A& dMmisj yd dedv HIMIsd dzdzd tetso Odzdets?2 o
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ssdzstetsdzj 8 Mkzky iz ©OMseosts, o St
odesmMddzd HdMIsd dzdzd tetso Odedzlzs o SH Iz

ssdzdujfmlse j dedesj tftejHjdzjdedi ! dzhBY B
L Sdr L dzOyj dzdw & te] tshkh jofyldajdzdsizds mtcCdiC
o d3j Mists Oy J Is O lodjtedsy BadsiBj, 00 difnf s dz' L 5o Odzg
o J dzd ygdets@, Se jdercdfytdipizs2, O .

iRMdzj HSo Odzdj] S OYjMlse j dedzgses Msils@o O
BjlsHdE COLBRELROSEctOY dyjMSses tOL H|
Agilent Technology6 8 9 0 ( ¢ 5 dANNEINAX,3 0o diz Istej dzdzd 2 H ( |
CAsd g jzezd?2, MCstesmls! f tosndgde/H gzt |sj dg
M Otcd sAe. 230

sOyjtzold OdzOdzdL Isjtef jdetsoar o d orf Mmhdn
ftevw Bsets ESB®O. [MOd d j OtttkOlktsBEOL
1 CstcOcdtetso Odzd ° dzstets ¥ tste d3ts . 1 jtejn 4
Csdzyj dzlsteOyds o dgzlstej dzdzj ¢ 5 fyls O dzHiV s I8 Gs t5(G @5
Bz MM HEzj &' 7 odds®kOlsj tdOdse HEdzdo0Od
sjudZzedju o LOSCt" Ists?2 ftedlsg tgisigB d Risanld - Ceisd2
BOCdzdls dzts? Bjh OkCj ftod 250 B/ &3dds It
ffzj Hddzd L O MtsatcOdzj degjjyds ztc Qfiteitget® WO 4 €
TSty st d0, MsH jtey O d2 djkkzydj ¢ taY
o d3j Misd dsfdsdz,s HBsBOO W dzd O, 1 BE B j L o tSH dat
okzOcd d fYsmdzy tMme jlsdzj dzdwv tOMlseo stc®O® d Mt (
50 &Cdz. [ & CfsBOksctOW dyj-B)S sEistz OaEd
RHJdsdWdSOydes Ctif sdzj dzlsse  f tcso-fylf g &t tc tf
BB dzdtslsj CENISTO Ddzdzt BH jtey Odedj dzjlskzydn St
EuyjlsO CiWWdydjdbse {SCMsOcdeso Oded v .

2. 3. S ddscdyuj MSdj HBicksHl tt i
BfStesBddsedyj MSdn OB 5l M sdz' L 5o
LSy jted di3j dels Oz des23, 1k S tesB dsdzsE o |
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iscftcjH]jdzjded] tOL 3jtese HsyyJorn € dz
SHdstesHdsMNIsd ¢ Ezd Isktls z tas@fiz,h | diylste @ jozddzis-os
mmdzy 6 dJHisinEiEzfdsdd Jiese OdzdY ftedu, s
fsmMeiHMisosds Mo jlstsoteglh &HYBwNL Y Quzgfg o
tsBd MY J Inagefcopdle 1§  M-347B 4 5

It Hjdzdedd i dffiedrGnu§ tizfs Bs ¢ sdzd yJ Mise O
| stew j 8 O. t OfmMudls fJteddzd tedese s € sdzdyd Mlse
Wstedlgzdzj : MEBBO Csdzdyj Mlse © Cdzjlsst &H005
[14, f)-123]t 2 2

itsfte] HJ dzj ded WdLdBdzse dyj i tscdEDl§ fadk-ffjdz
Ckzdz Iskzte M fwdydLdzj deder d3 tsCtcOM 9 Odad § o
dmMfsdz Lvw COdgj ez | stewW j 9 O;

isyjdeCk tomistse ts2 O ¢ (s SaEsffrisjddzd B 6 S S
fsCOLOIjdzg tsflsdyj M2 §dslkdshisd dazdd =l
CoOtyjolsp fMeswdgddts? tflsdid MHuHakE3pkzlsd 10

ityj deCk MismMoedsMmisd Htesy ] 2COQYizgls o §
Is j Mls ts d3, s fiafs § OCztetb sz GBCOL 5o Odzdd MmEzdzr W
BfCtesdtsdzcedyj MEts?2 §jlsdzj?2 L OfMjdO diglz fig dz@
9 Ols dzts 2 ftosB ¢ 52 L OCtcj ff dzv dzd Is 5 dzG [z & ]
ftotstf dlsOdadzts?2 dzOM" M j dede' o3 tcOMis[ddstcmds k4 Bk
Mddzs j L O MjtcsotsHBSIEBHO tSftejHjdvdd ft Ml
fdzOs " 2 (Mfdiakjitedz) dzedd Hts 1 BB) ;2 folielg) v ded 2 i
(fsudtedej dedy BEBdZJ § 2 d33) .

233 jdibbdyimMSdy odBJ ssHT OdzOdzd L ©

23311k dz-ifnzj S stetsW stcj L dkOIdodzr = =~ to
4 OkL jJtedz edBtcedH L Oydw

Tfted Hy dzj dzd d ~ tots iIESjds@iggEy ? HtgtsY ¥ j B0 Adzdiz
15 BBz ydHEts?2 MmMtejH™ YPD dzO h j2Cjtej fted
Isj yJjldetf 2 .sqzj IsC d HEITOPYH]RIZ Y j dzZlstedW 26 Jtetse C
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ftcd B6O0 WGdd. l sdzz yg dedz" 2 @ tsMOHBES HO O HT
svtedf/ Srveé (10 B wvwdfm, 50 &Bf Cruve, t
BECdz BRWjtcO wvtdMm/ Cr v, o Ctlstster 2 o]t
Novoayme 234 o Ctdzdyjmlsej 4 odel datz? 6 Odzgzt
sjyjdedjy 10 dBBddz 1 tsdzzyj dedzze MMy j dzL d
OcOtelis LABsOMMso 52 Ctsdey] delsOwp@Y A j dzdzsE?2 1 9B &
MfJydodz dgr | BdzsCd. 1 dzsCd fsd3j h Odzd dzO
§ diwesmddzd o 10 d3dz ftetsBdics d [ o rw@daffebdard,
o Zd ud@O5) d ddfkedisd Owdnee Isfmd debh i &3t
10Isjdd LET BERWjte L OBS et dzd3f de® d PP IS i ¢
MOtcC mLjdled, e WzO00 ) , oH EasBGdadw &Jd ftotsls] ddzGA Iz
Be/ dizdz d o Hj e do Odzd 161 Mzj mhzB wgsdkdf jo Bsdrtaf
1 fuetsd3" 2 Odzd BEW ] teBgOUf )/ © dzp di3d %4 Gted

Ttz dzd W d ¢ ORGUdE 1 jodz® % yolcharomyces totsy % J ©
riMs orHjdvdzd M ftdshs 8 dzOBtste® Genomic
[ dlse O) . RMftsdz? L soa Odzd f Oter JtcO2d3j tetso H
(sOB dBf. y O

U OB dABiIy@EBO2 d3d to7 PGUY tc 8 gOSacthmran@ces
I dH HiEsH l oW Bs?2 02 ds [BtcOlsdy 2 102 (
S bayanusvar.
5-@CACCAAACGCAATGATTT-3 o 5-ATGATGCACCTGAGCCAGAT3 «

uvarum
S cerevisiae | 5-GATTTCCACTTTGTGCGCTF3 d 5-GCCTGCATCTTTGTTCTGTT3 a

1At fososHnddd o 30 &Sdz sdglj we.Cl
0,1BfC Oy HEBCEE ¢ MER 6O03HSGC S, H dR ¢ BRd 2%
(cuddastsdze, 12 GBWfdey )f 6 B Hizes " j2 Mmad di:
rvs YwAC 9¢ Isjyjdedj 3 3 dz, L Olj & 3O
Hj dzZOlkzteOydV¥3 d, s P4 fUm® 2 i 3506 Mind dzlsj L 1
72 B0 f); Ctdzj ydzOW Hishs e &O WwsHH TR U
fsHO jtod Odzd L dzj Clstots¥ tSfp | ;3@ M fiyts 0020 telsts diatp jdstzl
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16/ 10 tedgid®0 | o O, 51 TBE BEWjtoj ( 45K df
BtstcdzOW ©( fmdptdd @B , 0) a3 Isyud geff gz’ 25CtcON d ¢
1 IsdHdj a3, ftotsd3’ 9 Odzd ) HdMmlsddzdzd tets 9 O dzck
Fdz stcOW disdzj ssoatsd3 Mo jiIsj dzO IstcOdzind dzdz¥ d3c
CoOyj Moy dBOWLE jtcO® dBodzjsd@daf ek 5 DNAGD a dc
[ dlseo ©) . ¢dBf dzd¥W d ytse OdezU e iz det@ts az dizls ' d 16 § @izl
dZzOBtstc©® DNA Extraction Ki t (Fer ment as
dLeEBIstsa dIsj dzv ;

TtOLHjdzjdd] rttoishodds?2 r1s shHdPRIIMIs
(Bio-Rad 42 ¢) . [ BtoOL YT f ©d;Pic B dzdzts pts  ds G) fiylkifie
Ctsdey dzlstc ®tpd jc 1D O) Rz jif stesW stcj L f totso sH
sjudddd 15 y ftd otej d3j ded ¢ j SO dz® Iy j <z ¥
BW jtcO® dMmftsdz L tso Opedj dzblzl 31 THBE , 1 4sn &@.
MisOdzH Otcls sd3 MIEETHadpulr ces seteuisig®IN 295 (BioRad ) , d d3d
dL o j Mmisdsr 2 fsteW HSG d oL &) ter nto s d3ts fy ts
Biesd@3dMis" d3 { IsdH-GJ df, o L OfsYdzf Jes23' o Odzd o
sjdzdy 2 Y d Wsktsdamm@Wsditectso Odzd © v A

Micts d3ts iy ts d3dalz & [ 1 S fJted dzsmd dzd dzO dz(
dmfsdzr L v Of f OtcOIls -Raadc)u. u mr 1bsl o¥ d EMd tg DI C
flzlsj d3 tslsy i@ of tolsfgd whjodzt] j C Oyj Mlso j L sdzHtso
O dzd W d y'd jo ts o Qodddz d3j dzls ' C tsHJtelz¥PGY12h Is ®©®BRdZB
Hiotsy 3 J 2 Sebdyanssvar. uvarum (MCYC 623), S cerevisiae(YNN 295).

[ i€k o9otsHddzd dzgj tcOHdBOCIsdodz d3 d3j IstsH tsd
HJGtSMd G dddditiPds, (di g &zOBtstec® ¢ DI G Hi gh |
Detection StarteKi t | €6 Mtse dzOMmdes JdzmistezC ydd ( Rooc

icdededHOLOYydy (esolst dazdy od Isq aij SBC) o
(0,15 M NaCl, 0,015 M N&LcHs07 ( yd st Ols dzOIstedw ) , e 7
dimf sdz? L so Odzd j d3 +laOz @y CdifL d0dz, 1 9O , N2 % SD
ZzOlsted W) d 1 % Batstdtkzeh jets tj Ocj dzlsO.
slsdzr o O0dzd © 2m SSC ftoed C i3OI dats? Isj i3 |
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0, BC, g HtsBOo dzj dzdg§ dAw; 1 % SDS fted 6
iHjIsj Syds cedBtedHdL Oydtsdzdz" = Mdc dzOdzts o
(0,1 [ stedf CGdHtetsn dzstcd H, 2 O,j dzd i dBR),C |
MsHjtey O dd3 CtOMmMdlsj dzd dzd lsicts B daSd dzis§-dzde
WPk o Isj didztslis j 51 6 oHpls jiyspmipddy c@BtedHdL Oyd
1 sfMdz vyjets ] OCydsr MlsOdz0e dzdo Odzd { totsc
vtedf GdHtetsn dzsted i dzd Ieq dgB , D) v ¢,
2.3.3.2.J]ftejHijdzjdd] odHBeoat?2 ftod dzOH
dL sdzv Istseo HKlewgremy’esy Saccharomyces
Tor HJjdzjdzadj H tctEDojgoodHd BrahRg Is Ols dzr d3 18§, Is t
rtesyyd t©OMmMmj oOdzd hilstedr tsRBYPOZA 0 O 5@ tizf o 5 0 ¢
1 Ciils Oteld Cdf/Pdf Is B0zOe /daR € 5L E /, Qs DE Otc) d  CCzddef s
sj yjddite®4( 6 N1) Auw. [ty jobks BJsdiOM;
Misdteddz dets?2 L EketsydMmlsets?2 jtoj dsmddd s
Oyj sOlsdztsc s tc OlfidRNe, Sign@2Aldrieh0106SHg d toJ MMy J o
1 Olsj &3 ftoctso sHJdzd Is j tc d3ts ) lskO lsizfstelss © @& dede J3ts e
sj B3 JwOktej 70 Aw d20s fifdejs Isof dg§ b @y dlb  HS
1 Isddzse 56 s Mif Bfitcjs®dzts 2 %, H sHdzj B d9j6h d o Odzdd dz
Yyj destcdWzedtetso Odzd fted 14000 tsB/ BJdz o Is,
ZOH sMOH syt X fdazgd o Odzd d ©ifHd=Es r fiztc BTy
sBi J d3dets?2 W tsdfjiPOHMSE § sHMEh do Odzd -@80 oFff oz
LOLJ B r1s M §dzjlstsyisds dxizdH jogh teia] Bprd3 stdaifniiste
TrisHCl, 1 d3f Cru¢) . 1 jd€jdey sfsmdazp dzpdepgedm s
Yy dzZstcedWzcdieseo Odzed J d3o f teg ud dzd § 0 1 s34 dgd dz1
dmf sdzr LsoeOdzd 1 BECdz MY j tedzOdzls Odzls O;
isftejHjdzjded] odHBo 2 detcl deDu thzgz¥y s fyls -
Saccharomycesf tetso tsH d dzd B PRIV d XOyds odHTB
FyoOmlsStse r1s hEh jMmMkodvdd M (cREEOLOD
f O d3j totso4) 20§]OB dzd y O
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5 OB dA Y @Y B2 d SBOA 2 o dH o] wdcisdvyde:

Saccharomyces

[ dzd dz(

IdH Hist 1 v 352 f WA o [BtOldy 2 {i8@) 3| OBY dzq ¢
f . da

S.arboricoh | GGCACGCCCTTACAGCAGCAA |TCGTCGTACAGATGCTGGTAGGGO 349

S bayanus GCTGACTGCTGCTGCTGCCCCCG TGTTATGAGTACTTGGTTTGTCG 275

S. cerevisiae |GCGCTTTACATTCAGATCCCGAG3| TAAGTTGGTTGTCAGCAAGATTG 150

S. kudriavzevii ATCTATAACAAACCGCCAAGGGAG| CGTAACCTACCTATATGAGGGCCT| 660

S. mikatae ACAAGCAATTGATTTGAGGAAAAG CCAGTCTTCTTTGTCAACGTTG 508

S. paradoxus | CTTTCTACCCCTTCTCCATGTTGG| CAATTTCAGGGCGTTGTCCAACAG| 739

1At fseotsHddzd o 25 d&ECdz BEzW j,td@f dNfRS H
fmd3d Md, 100 ff COYHBGE s  #f GXdfjdzg ®,OL 0, § «
tsiidw) rds 1§ gCtipdzj Hizs M j 2 Maj dsj: dzOyOdz c
o Isjyjdedjy 5 dBddz, LOLjdgz 35 yqdqedzse o ifMmdz
60 MmJj<¢, byde fEOdBMHicsmdiidsd L 56 Q;p B tad
Hsfistets2 € O A tedfd dz.2 I BedfHdzoWIsf € Oydd f tsHoe jtod
9 OO0t LtsdoOhRER 2 ¢ sdzyj dzls tc Adig RT16BE Ot
1,01 Tér sEfypwgm,(45df Sruved, 45 d&f dziwH
o jdzduddzj 1 7,i8).yo| i uiEHA GO o Odzd B
ftosdgOdzd © HIMIsddzdzdtctseo Odzdets? otsH] d od
Mo dJIsy d&O ItcOdhd-tzdz{ (s EOBWHBES bl &§ Oyj Mise j§
o jMese dMisd LsoaOdzd 100b DNA Ladder (F
O dzd € tsdzts sfted HY dzW dzddzts i H so tf e s dzif ts tf 620
mMetslse jIsMmiso d4 M IsOB dzd yJ 2

isftcj HJ dzj dzd j odHBo 52 f tod dzOH dzj ) dzts fi)
Kluyveromycesd3j IsStsH a3 13 M143 219. ¢ B dzd W J S Oy & z y
ITSLHITSAtsmizh j Miseo dzv dzd M &STBt (5 §CCIGELD GG jGALs o
CCTGCGG3' ) d TITCGHC GGT TAT TGA TAT GQA 3,

1 At f tetso sH d dzd ) 25 BECdz BEWJ 6O,
103C I NTP M3 md, 100 [ € OxHBGGH Sfiddd3) dsd
(cuddalstsdze ,  sMdwidzjdi ¥ " @32 dzfFy s34 f 5 dzO Y
rvs fwd 95 AC o Ijyjddj 5 dddz L O]
Hj dz20lsztcOYyd¥ 6 @,toifs IOMUd cUulf e O2 i3ji Rgd.dztf igd dzls b1,
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fted 72 2 Uwid dzC sdzj ydzOWw HisMisBEDEC Odzdfdae d 1 7o
OBy &zdW¥W dS Oydd f SH9 j tcG Odzd 1 dzj € Isfie ts W3O jinus
Ctsdeyj dzsteOydj 2 OcPEEHE0 1 & /A, DO T dgizdiedzhy,
1aif Cruve, 45 &f dzj HVY dzQvizd el ey daE)y dz€<3 dlsmidz
] 4 dz sCtcOh do Odzd BtesdBZdMIsr d3 1 IsdHdJ d3, it
odLEZOdZdL Jtetse Odzd ) Zdz IstcOW dtsdzj Istseo sl
(1 s BXR) . J COyJ miso j BOts jtcO® dBsdzj € k2 dz
Ladder (Fermentas, [ dleO) .

tdMmistedyCde f t5dzliz y jzdgdads S ISIPESES ffassp M ls o
M fdshi s tASphEsS Ite dfl&elsiID i Hinf | §f 5 dJdzmistelz € yd
ftosdLotHdIsjdzv. 1twesHEZCIT tjMmistedSydd f Gt
9 OOt LmzcP mpjEpis? ¢ sSQYLdzls 610 yd jckf 168 0] «
1,01 Toér eEFyedm(Aduosd, 45 df dzjHvdzOv
9 4 dzd edzO 7 , 6) 9i13lsjyud dedjdz2 tsCtcOh do Odzd
ftotsd3" oO0dzd o HIMisddzdzdtese Odzedzs?2 o tHJ (
Mo JIsj fapdzdestcd®faiz® st j1 d.c5CIsd) Oyj Mise j dBOtGE |
o J Mtse dmf sdz' L s Odzd 100D DNA Ladder
tcj Mistod ¢ YWis@alazjdzlsso Glsdatsmddzd " IsOdgdz ¢ fr
Hietsy ) J 2 K magxiar@sdzOB tstc toj Mistcd S yqdsdzdz" = WitcO
Is OB d&f Y J

v OB dAiIy®L di3j 6 fecsHEZC IS to] it EP@arngahus H dz

{ OL dgj td T ST4S 1% tc ¢

t d Msted S IsO1I ‘1s. . dz

) esHESIST  t8j Ml

Asp_El 285; 185; 140; 100

Hadlll 740 655; 80

Hinfl 240:; 185; 120; 80; 65; 5(
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2. 4. [Obj&OsdujMSOY cBEOBGIKSO d ddasjt

[ Odzdz" | 1 CMf jtedd3j delstse  tsBteOB Ols’ 9 Odzd
BOIlsj BOISI yd M 52 fMsOldmisdsd m d My tsd

IBM SPSSStatistics ¢ 17.0), Microsoft Exe | . l Mg sfrisr ff tot
ftcseo StedztsmisW - .
1 sdzlz yJ dzdzr 2 BZzOMMJd e 1 C My jrtcd 34 dzls G gzt

B0l BOsduj MS sk OdOddL bk ) yjd' ¥ tejh j da
SBOBKISd WjttdRjdsd & ftojfOOlssd, HdAdls,
Cbdz kdodetso Odzgdv, ©flkdBEOd dzOY MLjHO Sk
Wjtedsj dzls dBE®IS @ tod § H to.

v O] GOy MSs2 GeOBslSd dMfsd
ckern wshdesS ft MkhjMmsobkshdd Ctodls]
sftjHjdj ded 2 .

Irydmdazj dedj §Oteder 7 Cttetej v yd2 d3j o HL
Ctedlsjtedw v s Cd thkzhjshlceddfrjdl §iPS J it & dz
f tots G tc O©d3d3. t OLBtetsi Ibtyj s d Hcétejh datsfyls

f smdzj Hs9 Ols j dz' dztsis ( : dzO - sH d dzd mtoj +
MtejHdz] C o OHtWOIsd ydas j sls ¢ dzts dzj dzd J d HdMmY
tcjLEzdz sOO. [HtftstdnjlsHisjo di jteddgfsif Is d Cst WWdyd

sfbkh jimseo dzv dzd Hd&v bkteseodw L dzOyd Bsflsd
tcj Gled MM Bdzedz" = BkZtwwOodzj dzd?2 o' Wodzj dzdz" d3 L O
AdNM O,

2.5. lwdetstds] ]y ujddi + €

] ftesyd Md o f dpfazldag iz dasQLimfy®misd OB
fdzj Hks hdj fedester :
iWslss! dzj ClotesS s-@Blied d5j Ists s A S
i dtsdats 3] &GO R ;
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i SCtesMEsd3 [ JSdiBJH 5 f Mdmlsj iids2 odL 20
icOL s’ 2 rtchgipds sgicO8 880 ;

i Istc Odzm d dzdzt d3d dztisnistfc Vi | ber

iIstc Odzind dzdz¥ GZFHzOdts%ets dg;l U

isjteditMisOls MkzAatseotsLHEZhdZr 2 ) - dzOY H j dzd
isjtod3dtMisOls MkzatseotsLHEhNd 2 va 1/ 80 wlwvu
o OCkkd3 BurRdEbs;] tc ¢

i CHERDR | | FR a(dee if).0

T O dzd W dEDpersitsieG 22331;

I 9 5H WBIZDIRANV-2, 407

iodmMSEBLdBRIste 11
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t o1 1 3J
tryvfuduvs3 R RM [J1waUrT[T 1R

3.1. wuCtodded dz@ h Is O izKlisyweromyeesHSaceiarormytself ts o
mMismMsedztsmisd ¢ Mddzlsj L 2 4 dzH 5§ s5dzd ¢

3.1.1.rRL EZYyJ dzd | M smMte dzsMls Htc &Y )
o dzj ¢ dzj Is s ydzlz & 1 dzH B s dzd ¢ @ t2pPXds & tc tH dz
st sf sdzOc O h ¥ twosdzr o ftesyj MmMoOs o]
[ dr ®ftejH]jdzdd ~ MmMot2Mmlse, &Ofttd & te,
LOQoadMmdtsmisC stefmeoe j Isdzj dzd v o d dzts &30 Is £ tOQUQ dnfised
BJ L 5t OR etz s tzts ¢ 5 wifste E20IMUAsO . dzd Is j tc Ols z to dz" 3
mMf shse dzts s - ¢ mddzlsj L 2 I dgH s sdzd 6 OdzOC Is
ftod HMIsOo d Is Hakgh@romyzesHKkigveromyced] CO¢ Yo dd
s OB MY § yIPd 72 1235, P3§.

10 HOdzdzsdz 1 IsOf j dMMmdzj Hise Odzdw™ dzO d3d
hlsOdsdzsseo HtsY Y J2 s/ " O O0OtOY" 5 " OtC
fs5dMSO Skd bkt fiff Wy jiddersts f tsifiad & HBEABE &z 6 5 dz
toj L zdz'lsdPis|p s BBz h IsOdizdzse HiesY Y J 2, tEH O
Saccharomyces d 36 Ils Odzdite 8 H Rluyveromyces Ra OB OCIsj tod 1
f 64 Hfmls Ofptelx] daxsaf) jdsitofs @ad. 1

s shtsB BB tcOdzdz" = hlsOd@Iisse Mddzlsj L d totse
ftcj Ho OtedIsj dz! dzts tsyj dzdo Odzd § 5 telp ) IpHZOASIQIE (
(ted MBYzts Cuv MiIs Odzts 0 dzj dzts Ylsts H dz¥21 BIR O didis Otd3
Kluyveromycesy 11 Is O d3d3ts & Sadelmro®ycesd L dmmdzj H 59 Odack
toj L zdzt sOIs™ jyipldsq dB "dezaqizdts Is tay Is s tsfg o dsis fnliz Jsdgils
CtcO2dzy dzdL €52 OCIsdodesmisd W J tod3( dElSO . hidsygOak
tc 5 H Kluyveromyces d 19 h |s O dzdfaechardantregs® o tsC tolz’egrn ¢
sBtcOL tso Odzd iy L ts dz( tc d itz @t J Istdz] dzds© € ¥ § ]
Ctsdzd ud Mise § dzdetsy ©OC ¢6 i ez flzs Jlipdfig f s dzd ¢ © dzO§ s g bz
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Ckdz sdo dtetse Odzgdw dz0 tsBh jfteddgv sts?  NRBRW
(. 23 sy j dzf PB pd yoO 1. 2

0
g 40
@ 35
430
= 25
= 20
- 15
8 10
g 5
@0
Kluyveromyces Saccharomyces
Of smilsmlsedy OCIsd24 dzsmlisd 11
O Odzdydd OCIsd o dztsifyyls d 19

t d MzeksdY shtssdds@dsds o d dzlsigti tzdzd ¢ O dzOC Is Iz te (

¢ J

tdmzag g L 2dz IsOIss | MEOY dePMidzOdzd ydJ { deH 8¢

OCkdodzgsfisd bk dzj Stslstster T 7R OIRBBRIHI-74 LS Y

( 11»111-204, 27 11-203,3i I-1 98iC tsdzgstesdzr BjL OSIsdod
(1-527).
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} etso j HJ dzdzts§ fjdipdy] teiHspddstzd ¢ d3dfstshud § W dzd
s M Mt elsdaxpdEis 3 % s luyveromyces| Saccharomyces ) d dzls
L dzH B sdzdc Oz sktetsdzOL "™ d hIsOBBEMY § yd W dupsc
Hiotsy ¥ d KigyseroBycestsB dzOH O dgd o' tHipligi¢ ts 2 OCIsd o dzts
(278,31 6 7 3, i3ts jJHtE O 9 Ggcczaresmycef,6-128,0] H ) Yylsts Mmisc
dzd Isj 6 OIls z tcdz" dkdo 190@82dz" d3d [

Kluyveromyces " dzO © H/IJLBL/8dzj3 Ry H f W IsdzOH yOlIsd
sB zZOHOdzd OCIsdodesfls: & W jtedsj dzgls©O BBBdzj j 1
dimf sdz' L s Odzed W ftcj HMIsOa dIsj dzj 2 H Odzdzts G t
L dzH 5§ s dzdeds@R@AIszZ M Is O B3R 9 f OFIsd o dzts mHsdzv
HOdz! dzj 2h dr dfMMmdzj Hiso Odz§ 2 " HzO dgdy™®,BlII-7¢zd11+3E3lIs ts |
111-359, 11-360, I11-361, 11I-362, 1I-3 6 3 s MigO o dzd Isej sazjdzs o ' f
OCIsdo detsfils! © W §f © FEFBAELEER 3] H .

I dzw totsy ¥ j 2Saccharen®ces L Oo d M d d3sFigied di©ls tshslsly]
OCIsdo dztsls I ZH B sz c OZOS sz Bs dZALB O 3B o |
~nOtcOCIsjtcedL 59 Odzd M- dzdL C82 HOPOF o etk lg B d
stsdzZH®® "N IsOHBGBD -JO04) | d 3§ dod ddfpts jiHsi s O 8 @ tzgztizg
tesH O L diO6udi.,dif v d .InAs8s,Is j b.mils® | dzedzte Odzdz” § &
dzd yJ dzj mMtssd igP s dets fips@ dglfigdytizy H s Odzdz" = M Is O d3di3!
Saccharomyce® G OyjMmlsej ftwHlzyj dzlstse  Wsjdalzdg,jj didst
2O di3d toj Lfizsiz! olsdsy K s ety d I § 66 Ryftfinf Cslsizf oL dst i
COyjmseaj MlsOlstsa 7 SCkd skte, M sMmise Misel
odJhjiMmses MEMdzO d@2ZsOHdd Btotsy j ddW

vO0Cdds BBEKOL 53, ftocso j HJ dadats dmmdzy Ht
HOdzdzr § 8 Istsds, Whiyweromycesy g dpv stddsipwv®  dzO d B ts dzj
ftesHizYyj dzZs Odzd + dzH ts,ffitszd iy @ @Oz js dzdets dz@ L ' tc j H
Saccharomyceq176 190, 233, d L obBbdzf dztsi Odz' dzj 2P d = |
tsils 5B 80 Is'O d3dgtseHK@yveromyceglll -74, 111-76, 111-358, 111-359, 11I-360,
l1-361, 111-362, 11-:363)f1 o' MsCts?2 OCIsdo detsls: 8 W j ted3] ¢
1673,3j H
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3.1.2.4 § to d dzd dzc h s Od3dits o fs Miftsmtss d
I ZH s sdzdc OZzZOS sktetsdzOL & ftod S EZdz! Isd o
Mk mMdzd Mj slstsB tc Odzdz" J h Is O dzd3" fJtco s5dzOY:
L Ctsdzsedui MEdma ftedqtesHdz - dzd h 52 dzj | tslsdzts iy
Htotsy Y dKlignenorycessc zls ftocdmikzlsMmilse tso Ols+  dzO0 o
d -y isdplsdgeOL 8 do Ols' Mw o N ( tc g0 & fydadH2 d P O
Ckdz sdeo dictsesOd3d, W0 el 8 Isd3 WOSMHddizdz OFC |
ftoswodzw jIs { tcdB dzdflaOyq BB S5 ,teQ |

l ddzetsc tc OH dzts | mMemdzs weodzw jlsmw o’ MsC s
Coltes 2, COC ftwOoddzs, 3,0BO- sHBHBE @D fHia
zOd B tsdzj | fidtemf j CIsdo dzr = Kuwrreromycdsdz® elzd dzder
ftocseo j Hjdes dHfdzing tsd@ dgdadlpdiH £ sdzd ¢ OdzOC Is |
Ckdz Isde dtcisd Gzd @ O dais d3L dz@ GRzdzdB ) 04

tdLrkd Ol 1 CMf jtedd3d dz2s®. f toj HiNIsOo dzj

1800

1600

HA
=

,_
2

1000

AKTHBHOCTE (pepMEHTa, e]l
0

11-74 [11-76 II1-358  III-359  III-360  III-361  III-362  1III-363
Homep mramma

B Bunorpagsoe cyciuo (pH 3.4) Cunrerndeckad cpeja (pH 5,0)

t dMEz&ESERH s tsdzd ¢ O dZDY Is IO tsuEd EzdRtisKluywasamires
L O d d diIsfmdee sl Isdo dtctse Odad W
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RMMdz) H foEd@LjOdistcd Ckzdz' sdo dtetseo Odaed d  dac
(0 J dzd ed dzG3dz@B) dz¥ H O dzts )+ O Sisdddoydf tsEplsfiTiic © o dzj dzd ®
YPD (9 j dzd tgq dz@Gdz00 28,5%. 1 tsC OL Odzts, L 4dAOts| jofgHmfef j H 'c
Ckzdz Isd o d telfssQ deaiaOtf. slzts dsz da@izd WO € s dzj dzd jo
L Oo d Md di3ts i ls d56,F%232, B3Q B3RO

[BSBhOW tjLEzd IsOIsr ftotseo jHjddzsets MC 1
B dzd B3O dz! dg" BB wWOMrtsyHIddJd3 5 Ctsddyd s
Ckdzt sdo detse OddEgD]d drOd dbsta jteQiH dztidis | fiiglr iy dzjo O d&z@
H to 53 YKj Pnarxianus~ 11I-3 5 8 . s tots d3j Istsc s, sdz tsis
OCIsdo desfmls! 8 W jita3)tfalsd® (EA&S5I8dadtctse Oded d
tc1 3,Hlsk otsdzddzs o7 BteOIls! jets HdzW HOdz' dzj =

3.1.3.¢ J dzj S ydvwv K.lsmxadgigus( "~ I11-3 5 8 ) BRBJ Ist
z dzlz yh O h j 6 58 1 ®s esBlzO®0 Odzdd Gtej Ho OtedIsy ¢
o' Wodzj dedw kd3jdz " jdedW Ctsdzdyd Mise O M dzd
mMded Nd e dzts s dzes s Mtcj HT CE2dzr sdodteseo Oded W
wo ddasimizud dzdJ J Misj Mise jedzdastd O dedisOygsdzil] fS 8 ) {f t
Csdzd yj Mlso j dzdets 3z oL dz20OC 2 ( Ztoso dz® ff totsH
SHdStetSH dzs 2 [fdvf ZidyY Iyt . dz0 dz0y O dz! dz8 dgO dzéf IOF
mMfsmsedtsMisd € MmMddalsj L zH o HZHfptlds dzf s O qHOC & Iz
SlssBtcOdes 1 MHOYEdEAMisiste W jtodzj dzsO sls Ylsas9
ftejgorhOdzs AWIEdaHdasigls’ "M BROBIE&Y dzOIsd® B( tsiAs
fese JH]dets GJdaj sduy @t s§ sd k) .6 sz@dadz) Sy Bz
9 d HKZmarxianus  ted d3d dzj ded K @30 dEQ dg(nf23.3.2) ¢ tsG dzO fny
tej Misted € yd ts dzdzts dzde iy j JOEQEFJHLED O dzdz" | s Is dfjL fitgj€nizIs
Bdtsdzsed ud MS Kl@axianasd H if s S is@z @Glotdnj - f 5 dzlz
ftesHECIstse toj Mistecd Isy didis ¢ P ©OUsigQQdiEtigcomzdnds of B @
( tod MB)dzts €
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A M12 3 46567 8910 BM1 2 3456 78 910 BM12 3456 78 910

500 mx.

200 s

100 nu

t dMzeleE Gz CstcsWistcj L © OcOthL datsdz G j ¢
WicOc d3IJILEESANA  toj Mls to PASAER L ¢OHasfl ( Jd)Hinfl ( 1. ) TfRBOE j
Bsdzj Szdzvtcdzse s o j MO 110-35H16, 2ifll] -3&3-17, 3L -B5&24|s 1
471 I11-358-35, 51 111-35851, 61 111-35860, 71 111-358 75, 81 I11-35877, 91 Il -
35878, 101 111-35890

vydlsr e OwW Yylsts sffisddizOodz dzOw OCIsd o dzOV
Wittdidj dzls © dzOrR sH dIs4,0 85997, 83 QY OQ tsada]] dzt=lG B8O H dzt
Btsdzj j dedL VY] c3dz@YPdhdzj Hso Odzs ftotse j tod s
Wjtedsj dzls © o B midpj. gzO d&df in dAfs®@ dzlintejj dzdz" = H Odzdz' -
zO MmMke idstaCB@EEHI B8 d 3,5 5 MttOo dzj dzd &
10 h s Odzdzts o dzOB dz¢ H Odzd Mmdad x J dzd § OCIsd o
f dzd X JLded@fu Je thgve M ls to Ofsten] j dadoedq dzJB) dzf 3 JCkds d o dats
fts5 MtcOo dzfsdadpd RGPz dz" 3 (L iz deigd") d3s fisOin)ls O o d
58,662,0%, t&Od zOyjocdzd BB 72, 4% eH tsL Tbd Bd dzsMmis d

(lsOB @xd yo
1 sdzzyj dedz" | HOdzdz" jJ { dzHOS{Ist({daddstOpis@C 1iz) tdn
dqasd ¥ Is BdzdL S dJ L dzOy j dad v . [ dzw o' B tste-0O

ftocsHizyj dzls O dzO dz3d B' dzO ftotso j Hj dzO BOIs j
ftocddsj dgj ded j &5 BHdsW OC Iktstedzsets HdMY jtoefd s
(ftoddztsy jdedj 1) tsls tsistsO Y 'ts UIbASERArS " v H O dzdzts G
fdzd y j dzdj OSIdodetsfisd W jtodsj dels® gjdzt " j L
MteOo dej ded® M Htekzed i3 dMMmdzi H s ALBHBRMA] B3G 2 'Gils C
f o dzOu j tzyf3j08,5Mtstsls o j Is.fhls o j dzdzts
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s OB dB WA Is diglsiats « dzgH 5§ 5 dzd ¢ O dZOS Is Iz teats jdzlDd. vierf d"
ke flstcOlsO

2 Is O &3t ANl did dzZlsOIsd o dzOW OCIsdoe desmis: (JH) d
1 t1 3, q, % e 3, R, % ey 5,0 (¢t
[11-35815 368,4 75,8 586,7 61,4 1520,9
[1-35817 380,5 74,8 595,4 60,6 1510,5
[11-358-24 371,9 75,2 581,0 61,2 1498,8
[11-358-35 414,9 72,4 597,7 60,2 1502,3
[11-35851 402,1 73,3 623,2 58,6 1505,6
[11-358-60 413,3 72,9 629,8 58,7 1523,8
[11-358-75 377,6 74,8 573,3 61,8 1500,4
[1-35877 401,5 73,3 593,1 60,6 1506,4
[11-358-78 408,6 72,9 572,5 62,0 1508,5
[11-358-90 410,8 72,7 611,2 59,4 1504,9

} tod A3 w@idkyfded % J dzd § OS¢ Isd o desidEd U Sededodizgidals
Mded § dzd § OS Isd o daiide@y aededB 42s O ¢ 6 d

N desisdf dud BYds ddfl ud ME d jdets e dst® ) IdpjAlzj ¢
hISOBBPEEHEY ] dlsO { dzH 5§ sdzd ¢ OOC Is Iz to 574201 T
] dzizls OfstOs® j H j dzdzr & I5 1) dsilfh-858-6D ez T 15 dzd 4 5 O Iz
Cl OcOEOYe {IB-407(dafstasf detspli dzd j

v OB dZfiy @MY stelsdz” j HOdzdz" | ] ddjf20A d ts dzdzts

] Ot O3 dzls J 1 dmOded §
1 2
1 Od d3j dztolzGidzdls| 111 -407
l dH Kluyveromyces marxias[180,182

l tsdMatsyHy ddij dj S yddads 2

gz yh 0 h Ow fj dzj Sydw dz0 dlld3ass e
s smtse § sdzkz (sfl cf[OcOEOYe)

[ Mt ljlsdzlzchzq?f'ésmms‘smdw BiCsBds&secdd A/

P L 7 N BT L= S T
o2 flso 0: W Bs B dddaz, ofiste] uO* B¢ diolsddz)
Cdzj Ists¢C M stcstsB tcOL 59 Oded -4 51 fotOhe R idEO Offyy

f¥ jteduyd MCOW d + dedzdf ftsdH Odz! dzO
sjndesdzse d U _ _ ) _ 5
flo 52 Miseo O Mddelsd L ez jls odzj Cdzj ssydzzé + den

sz yj ded j o dzj S dzj stsydes? 1 dgH 54
ftoddsj dzaj dedw dzO0 MIsOHJd tBteOB tslS
oddtsctcOHO ) o MCdd3 MisH j toy Od
d sBjMfjujddy dkyh jes o' atsSHO

[Bd&OMIs! §&d:




62

ltesHtsdzy Jdzadjy IsOBdzdyr 7

1 2

AMcOdzj dzd j tod s jSeBt gz® Ods ¢f dtzts ¢ € © M ¢
Vidzsh M H j oy (f J ted sty dets j 6] Mig ®s o0 Otc @izifrdzd J
86 dz0 YPBMHIO % ¢ dzd yj tod dzO

ZzZOdzOizdIsmed?2 [ .5., uvOd@hEkze vu.
bolstster zOB stcOlststcdw d3d C tetsB JrsrRiEASE )] ¢ A Q
tdr €, 6. (cdzkO;

32y f Isd &3d Lt wddvdsse Mddalsd L © 9 dzj & dzj Is sy«
L dzH s sdzd 6 OdzO S Is Iz to s dzO L K. nhalgi@ndsd3 3103401 tc 5y N

[ dzv HBMisdy J dd¥ &OCMhHd BOd dts ctfsts hpdidalsi d
dzj 5B n SH J Bts gl dsGidzddz" w dz'z Mpaiste duRftsdgtiseOdz” d3d ¢
Wwodws Isfw fsmilsOo M) HT dL64dTeh d &5 Skd Isqe

3.2.1.rRfMdzj Hiso Odzd j o dzd W dzq W BO s
MOS0k o o { st OH dzs ¢ & kMo dz
| ZHBf EdZd e O kzOS s m@daPL ' . ddlj Ok tcdy -
ModHjIsjdzt Mlsealzj s ts ftoeslsdotstej ydo smisd Ll
ZOf cQo djCKY e dzOMdzes dMfidzpy H g @@E] sdg Is d &30 dz!
MsHjtey Oded j &3 cdzs StsLr & MmMtejH] W oid2vOdztsdry! dz;!
zo jugdded d MsH | ey OdzedY M OL tels o dzCes falgdePpizie d
fesHEYydeks h j2 . Ml s sHdadhpsdds  [28%) ls 238] dad 'O
BOC i 3Oz detse s fddzlsj L O W j tocd3j dzls O fdsjibstOdg jct
100 @G/ dzloskzédeEdes j'te Ols z td68! 23, 286D 228" dgd dzlsj L W J
Histsy y j 2 Kmami®us d dzj Sslsster 7 Hik d[B] jik
Codemisdlszisd o dff A tes@GMlsijdis ot otcj BB teOL ki

1 © tod Ml dzlcjj H Mis O dzj dz H Odzdz" J§ diFofimdg fste t
Ctsdzyj dzlstc Oyd d d dpEAcCReipR@ s dzdiz ¢ sdzd yj ilse ts
W te d3indplsiq) ¢ y oM@ deiiiza07.s OS¢ o d H dzts  ff todf @ MEiPI e
Ctodayj O pfedso © MicjH] CEkdz sdodtetseo Odzad v
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L C MY sdzj dzyd Ode tEEDO WHAAY ¥ j 2 Mk @d dvjd® '
BOMMBseos?2 SCtdeyj dzstcOydd MOS Owse o MisjHj
tcOL o d o QBlgdHitiz] dzulgls FBY s o dixf vdalR2 zO ¢ s dzj dzd | B
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K. marxianus [-407

ltod OMFERE sdzyj ddisigO Qets o BB 6 ug/dels  dzO!
BOC Md BOdz! detsets CStsdzd yj Mlsea © 1 dzgH s tsdzd ¢ O dzO S
b "sO®RE@®07 §tod H OdzdytstistOff di® daPBSd ] H tsdzad ¥ |
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S.bayanusvar.uvarum

A B
12345678 910111213141516171819 12345678 910111213141516171819
Xp. . ) L RO OO D T S e NS -

I
xiv=
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XI—
v,vin— [
IX—
i —
VI—

I
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PGU3b

®
Pha .-...ll ....
PGUIb

PGU2b
t Mz B Ezdn ] ClstetsW tstoj L -G(dAB)c ddfi da @yud J
- icsl@sMts dzgdets 2 [ SaEhanenytes bayaluar. uvarumfn L s B£EUSS
[ stetsy € §CCP;3 17el; 51 DBVPG 1642; G Y11c2.93; 71 CECT 12636; 8
l s [ -1Y46; 91 T13/30; 100 NCAIM Y.00677; 111 M300; 121 TBIIb13.92; 13i
DDI4.95; 141 PJS1.94; 1% PJS2.95; 16 PJP1.95; 17 SRC306;18 CCY21-31-12,;
19T MCYC 623. s tsdzlstc8.deredgsiapl i v NNREEIRT S288C.
LEOLOdZ BOLBJK d FtWHEBSE ~AtosBsmts
S.cerevisiaeYNN 295

v OCdd3 tsedg@LERE, dzH Oyd jeRtsig@@t s se 52 {f Qelfdz
ftosdL gbHffidsaiOls j cd Odzseo L oddzcctcOHO Mt
mMdzz ¥ d Is ! d M s kzO d3 3st@zdM g R H ©bayanus var. uvarum fi
L dZH S sdzd G OdZOS IsEtetsdzOL dets?2 OGCIsdo desfyls &

ddzd EMmddl@aeduQms ses §swddv.
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34.2. 1] " B Bliscls OdZdg@ sy 3 J 2 Sadcha®omycesH dzWw
mMBtcOY do Oded W o d dzts G ¢ O Ho gzis Iz A@lzO & JN@zOB. O L
sfl] "[Oa@Owes " tsistsentg Gae’C yihXsdgidsdis o H to
tc ts HSAccharomyceg] L s[ | ¢ [, ®d O @3 elzrHgVd3" fited ¢ S Is
Msdizse " = o ddpdz@Ig ddg dfidbatizigo dL dZzmME Olsdzr = M

vO0Cw] tcOBSIZ DPetftsd tcts fdz'tsiizy Istso dH te tHe|OB] S
Ctdzj Cydd sfl "] Oc OdelOYB tets W MHjjatity daddz ) dzO
o JdzcdaBOHYQ dz' ¢ SlkkBtstcO® Isjrndtsdzsedud MS&d
B dzs ftese j H ] dots | didsfigadrf wftslg Ot d B dSaddid-

15 tjLizdz SOIsOdy U jdazlsdz tc@EAS WA &6 difs| o8 dr
Hitctsy ) J 2 ZzOdsd B ' dzts H tiek s eCtdSOsdiatcr 56 Slsd3 Y
SH dstotsH desfipfss s g des M StotsTB EOL Sp Bz Y j 97 |
~nOtcOCIsjtedL tso Odzd My sCtkze dzts?, wWygd o dH dzt
Ctelzf dz' R ttOL d3j tetsd: (56 %KHE dz4 4) 3G a3
(4,25N0, 95)na (5, 85N0,(772)95 KA 0539 6 ) the( Gdz: 504 Nj
sCtezedzr ] cdzOHCd] Mister, Bls 1 HB 4 o Of

{ftdHj dirdedff H s0 52§ tod deOjHdigj Is| olats s Wafolpi
f tcd d3j defiBlzdzi tgd § dzj C(MfdzsR. A= AN ILQMEIsMiso dj o
or BtsteC j H tctSpaygndvanudanu® 9 fig O d3d3’ B' dzd¢ tsdsdiz
S.cerevisia ( ted M AYRO]. | j ctsW Is dzts 1 Ists w6 YoopafeH Ch
S.bayanusvar.uvarum dzOd B tsdzj | Yyomiss o mis By yfo dsAnzO
C dzd 3018894 207).

] tcjL zdz sOIs B' dzO Wstedidtetso OdzO 6O
H 5 ) 9.2 cerevisiae (ftod dztsy 4 dzd J r), H dzw Cs
Isd mdzsdzse dyd MEOW sy ¢ O s Mfsmtse desMmisd
detoctsHddz dzgs?2 OCIsdo desfmis(.

RMMdzj Hso Odzad ] N IsOdBBse dz0 S difistsfddsindsdzts
JLsdzwIsse dzj ftesweoddzd Mfsmtse dtsmis! € Mmdc
COC MdzOBT" §J § tathHel wjdaglOCIsd®@ d2 3 (lsOBd&zd yo



t I MEWBK A tetsH RfStsdziz yJ dzdz § © tjL EZdz ISOIs |
odqHsmMf JydWduydzr = ftcO2d3j teseo i M0 A 54 Jdzts dzfs
1- S cerevisiael s [Y-502, 2i S bayanuaM-300-8A, 31 rR-1, 47 R-2, 51 R-3,

6-R-4,71 R-5,81 R-6,91 R-7, 101 R-8, 11T R-9, 121 rR-10, 137 rR-11, 14-R-12,
1571 r-13, 16i rR-14, 17i rR-15.

vOBdABI YO Hjdzjdzed ] MjecBotSHBSGBEHO L S5

1 dijte I " Hjdint®Rite d JrHid]sdBite d 1" HJd

dL tsdzv H>S, a3 d H>S, dz d H>S, dzd
R-1 ) R-20 ) R-39 +++
R-2 + R-21 + R-40 )
R-3 ++ R-22 + R-41 +
R-4 ) R-23 I R-42 +
R-5 +++ R-24 I R-43 +
R-6 ) R-25 ++ R-44 +
R-7 ++ R-26 +++ R -45 +++
R-8 +++ R-27 T R-46 T
R-9 ) R-28 +++ R-47 ++
R-10 ++ R-29 ) R-48 +++
R-11 | R-30 T R-49 T
R-12 | R-31 +++ R-50 ++
R-13 + R-32 +++ R-51 T
R-14 + R-33 + R-52 +
R-15 T R-34 + R-53 T
R-16 + R-35 ++ R-54 ++
R-17 +++ R-36 T R-55 +++
R-18 ++ R-37 +++ R-56 +++
R-19 R-38

1 t.ed d3d uﬂmﬁvls fsud tGdZJ"ﬁZdW dzg 2O ¢ W J to ded dac
1d3d3++" 1T H dzd §z20y J tedz] dzd W B 2 d30O &¢t" TsHsozd1ldzOH & 52y J
BzdsOed BBSUZjj 2 d3ds.
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2" HOM dzgj 2h j2 ©OBXA'hIg0OdafO sisks B LOES
MddzsjLl MjettocHBEEHO Gkii@Mhisd s Ot d i
Yls ste iyl Is fiffgiotafjo sSHssHO o oddaj o & tsddyj
ukeomodlsj d desilsd esmMftdwisdy, fwdHOjls
clkodr & wqgye ddzd7424105 dzs?2 o &HT " [

RMMdzj Hso Odedj BlesHdd ds2 ffshss dshlsd
dr o s BOESSd Hdv  oddetsHj dzdw  f tsdzo
EBteOL 5o Odzd d 3 MYd4ieds0 | gz DI Bz d Z Is O 33"
Slsdzd yodzd ! fgg HY thifsiases 2 PEBHhBY OV ¢ § igdz
Clstste’ Ro BH (OYEOR SOzj 12 ¢ H 82.20%%1 3 |s O dedsiyj y J
ftod ajfdadJ toj ¢ 5 &jdaniHiddf” ~Missdzse " » § dd2B &3y
10 fhdse Odzed d 1 tsczkz uj dzdz’ = 1 15 B gedey § © Geeelgd A &
f 5H dzts d3j2c OalRfL & A 4r-1 5R-1 6R-2 IR-30R, bk Cwlststc’ -
dziflyd » € dMmdzsls, dzOC Of dzd e QnEmME Oo ( tizts s W§ filf

OB &YiwA ~dsdscdyj MSOY NOLOCIsjtedmlsd:!

1 a3 { B j dBdzOW | [ OMiMse OV Ctsdzyj dzlstc @
L | sddsSosets f MOk ®O&EL| d&jlskzyds ¢
1 2 3 4
R-1 12,3 3,1 0,95
R-2 12,6 3,0 0,25
R-4 12,1 3,1 1,82
R-6 13,0 3,3 0,18
R-9 12,2 4,0 0,68
R-11 12,5 2,3 0,31
R-12 12,1 1.4 0,57
R-13 12,1 2,1 0,70
R-14 12,3 3,1 0,25
R-15 12,1 1,8 0,15
R-16 12,9 3,6 0,23
R-19 12,5 3,1 1,31
R-20 12,8 3,1 0,71
R-21 12,5 2,4 0,34
R-22 12,6 1,2 0,64
R-23 12,5 2,6 1,25
R-24 12,6 2,9 1,60
R-27 13,0 3,7 1,51
R-29 13,1 1,5 0,75
R-30 13,1 1,5 0,15
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ltesHtsdzy Jdzadjy IsOBdzdy" 9

R-33 13,0 2,2 2,12
R-34 12,8 2,5 2,15
R-36 12,8 2,5 0,88
R-38 12,9 3,1 0,75
R-40 12,9 1,6 1,93
R-41 12,4 2,7 1,12
R-42 12,5 1,5 1,11
R-43 12,6 1,3 0,74
R-44 12,4 1,9 0,54
R-46 12,1 1,9 0,81
R-49 12,5 1,6 0,59
R-51 12,3 3,5 0,81
R-52 12,3 3,1 0,72
R-53 12,7 4,0 0,61

v 0Cddzs totgc BLEIK, O h IsOddBs o H dzw d mMmdzj +
OtesBOISdyj MEd?2 ftctsW d dz o dzsdi3OIs j ted Odzts o
[ O 0ttOYO MmMiseddzO 12 M} dzj 9-1, ¢ dztidd, G279 L
1-421, 1-438, 1-491, 1-492, 1-493, 1-525, 1-637, 1-638 & tcdtctsH dg" »n
Htots) YR}22, -6 R-1 & -1 4R,-1 5R,-1 6R,-2 1IR,-30)R

l etso J o€ O My smtse dets s d ¢ mMddzlsj L &z 1
slsmMizlsmMisadj {2 Mfshmse gl 14 38N & Tl
dzOB dz¥ H OdzO M+ dzj B tsWig' & AW dzlOA Is d o dats iy ls ¢

3.4.3 RL EZyd dzddp jlzd v dzd W h s O B3R 9 H to
Otes®BOBdYUj MSd2 St®RidjChn oddsdioOls,  tc
Adlstetsdzdz” 2 [ @€ ©ObecGiy Oz d3 dzOf tcOo dzj dzd 4 d3 Tr
weo dzw j Isfqpw ftesdL otsHMIse 5 or MsEsC Oy Mlso J
dqdzHd o dHEZOdz! datsfyls & . Il HOddtsd3 dzOf te Qo dzj
wodzwE Isfpw o ddz@ dL d&BEzMC Older 7 Mtstclstse o d dzt

1 jtoo " 2 1 IsOf syd dzf g o dzd wirpg@Rvo tc t8 dgdOqzi3:
Wstcdddtcso Odzad] Mstoclstsoacets OtsdiBOO ftoj HEZT
M islegdsjn Istcj Bso Odzad W d3 dzetste 3OS d 4Qlzts2  H 56 2 o

¢ dzO dzd L H Odzdz" A fs¢ OL Odz, Yls ts o fmJ (
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sBjMijuddd f§odds] o' BtcOydoOddj MOR Ot

v OB dPYOJL &g B I MEdy 65 0L 0ls) dd

| swdjcuds [l Y dgow - { olsfr]qﬁjlststslzocjw Q'tsdzw dfls
/| decdgite hlf Lt Isddzcosets | MOR O ¢ f f) dzis dzj skzydn
Zsodgdzr dL sfl ¢f OcOtOYE
1 -1 11,6 2,4 7,2 0,25
2 I-76 11,7 2,1 7,5 0,36
3 [-144 11,8 3,1 7,9 0,82
4 [-279 11,4 2,7 7,3 0,18
5 [-421 11,4 2,1 7,4 0,18
6 1-438 11,9 2,8 7,4 0,31
7 [-491 11,5 3,3 8,3 0,57
8 [-492 11,4 3,3 8,1 0,70
9 [-493 11,5 3,5 7,4 0,25
10 [-525 12,0 1,8 7,0 0,15
11 1-637 11,9 19 6,9 0,23
12 1-638 11,9 2,0 7,1 0,31
JtedtetsHdz" | dLBsdzvIsT

13 R-2 11,5 4,1 7,2 0,34
14 R-6 11,6 3,5 7,1 0,25
15 R-11 11,4 3,3 7,4 0,60
16 R-14 11,7 2,8 7,8 0,31
17 R-15 11,7 2,1 7,9 0,34
18 R-16 11,4 4.4 8,3 0,51
19 R-21 11,8 19 7,6 0,75
20 R-30 11,8 2,6 7,7 0,60

dzj ftej or h Odi@s tdls ogj/Isdpls oglsitds € Ols j ¢ sted d -2m zdh
R-16, z Ctlstste’ A H Odzdz" 2 fsCOL Olsj dz dzO R s
Motslse j sMmise j dzdzts .
[ B j d3dzOW HedzW [ Isddztsetsets aPtclss® Hd O
11,4- 12,0%. [ OfmMiftse OW ¢ Is dids) (6 Hzls 3O/ dwE d Mdzts Is
o d dzgs 3OIs j ted ©dzO A tcOL dzd y O dzO fy+ B tsdzj j iz h
6,9-8,3¢ / dz. fOmMMmMtse O  CBdzyd dzsteOydw dzj Iskzyd
9 Otc! qiesoa OdzO o h JEBOIS&HB2HJOEOL bdzf dzZOH YyOls-
o fJoftyMyd By jdd¥ MddelsyL dqese Odzd d3j dzj 4 O
RL dzdlsjtcOlskztedzr = HOdzdzr = dL o j Mlisdats, Y
teOL dzd ydetsj SCtsdzdyj msots olststedyds = ftosHEZzC I
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Wsttddteseo Odedd 9SS kMO d Ot 3OfisPdzlsg d dzO . to Ok
ojNhjmlse, so¢dr C€0OC I©jtef jdetsor j d or fMmh
Hiezedy MjHddj dzgdvw L dzOydlsj dz' dets tslsdzd 4O
[8, 96, 132,179,244,

RMMMdzj Hso Odzdj Otes®BOdYj MSBEE S usHyhdzj
COLsntesBOISScteOW dyj M die jszofRodzd d t6is diffdtsda) i
Slsdgsfpw h d 7 Mw ¢ tcOL dzd ydz' d@3 ctekzff O3 ~dd
Isjtef jdatsor d3 My qelsOd3, Mdztsy dz" dz 1 W d tc O kK.

vbydlsr e Ow Issls WOCIs, Yylsts My jydwWdygj ims
fH jdepjal Isjtef jdesor & MsjHddej dzd2, BEd N
HgdZOBd S d HOddscets € tsdif-5dejlatiztzkOls § tc ) @ bigks j d3j

LMisOdats 9 dzj dzts, Yybsts SCtsdzdyj Mlse j dedetsj Mts
s 'dds o o ddzsBOIsj e Odza - H P Ofc® 1 tEdzgp Odstls /0dz
( tod i ROzts €

Maccopast KOHIIEHT P, MI/ 1T

N Ao WO N AP AR AN AP DD WO WO LD
N Y\h\:\:\\«@ @?’ @9 @9 @9 @)\'@ xbn’ T EHOO® @’@G\é@

Howmep mravmia

| O-T€PIMHHEOII TepaHHOII W rHaT00T

t  Mz2BEtsH jtoy Odzd ] Isjtef jdeseor 7 M dlstse
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RLO jMisdalsj efiftiej Iz tslso j yoOjls L O detslsr My
fstecseso 52 YRy s @)d @d deBlkstsdzdIstez fso
d yYdfdndzOdzstsddisC @ HIStsdzC 2 ;W toly® g sdsy2hets Ote 5 GO
SBXZOHOjIs dzj ydzr d@3 OttsBOIs ts dR10sA84 250 d Y ds] lnts
o dzd W dgd W dimmdzj Hizj 3" = h s Odzdzts © dzO MSH,
9  dets 3O Is jtax] Or©OG o dzj dzd* M d~ d M~ SHHED dgg] $BI
9" Hjdzj dz@ Isted ctolzt -76, 420 ,j+-438,15491, M2 4963525, ( |
R6,-18) MftsmtseMmMlsotseo Odzd ko j dzd yj ded® ¢ tsdzd
otsfj d3! M sOw@EHAl dglz" MG o j dAizisldas 20.dzf 8 823, R
R-15,-21R,-30R) 8 d e 3ZOIs j ted OdzO = , i sdzlz yJ dedz" -
-6 37-11Rr14R B' dzts tsls 3] Uyias dyddfdadivdzdlsid 6§ J datg
LOadMmMddis sls o Otcd Odzls Ols jstf ffsideld)  §) dzdzy §) dzBFEH O
B/ dz. 1 mJ h Is O 33" ) ftotsyd MMy Btotsy J
Ctsdeyj dzelstcOyd d dzdfaizOaks sdg®/ dzO( 10Q 1§ fn G1dB ). j dz
Misyfjded oadzdwdzedwWw dzO MBHJ Y OdzdJ G4 teOdzd 5¢
Ctelzt §r : Htc Sy pitefo s ctolztf § 7 9 fWjLEzd IsOls
C sdzyj dzls tc Oy 5 2 zO-BA76MED4, 11279, F421, 438, 1491, +492,
493, 525,16 3 8-2 , ¥,R-16 -2 IR) . st o Iststgsids dsiskd]] s d
fted dMysd’ Lo Oded d MY tslside™ o dzdsjs d3jdPMMmiss o ¢
GJteOdd sdzO o YfEzsTROBY dtf @dz® 317 -1} R deisldfRr,{ IR
30).

10 Mmdztsy J dzd 4 OtesdBOISO d 9CkMO o ddztsd:
sCOLT 908 1Ils or MR4Afj. T Adpds0 tc dis j MtsH J tey O dac
(fotsfddz dL tsB 21s Odzts dz, G j § D jlztizdzolzt Isgofi dispds of2dz
o dzsBOIsj tcd OdzOr dzO~R tSH d dzts )+ ® HJOf O11) dzj
shdtse ds] S(tdzdyjMmMsess C(tbttesets f todFIUH d dd
o dzsBOIsj ted ©OdzO~R i s dzlz W Ji3dzdis gnr Isfdz” & M § s d@id3d3t
L dzO0Oyd ded v fsCOL Olsj dzw 9 Otct1drtRts 880 dztBG / odz, H O
otsmMftcdwisdw o 100 d&c/ dz
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OB &ZLUY®SH j e Odzdj o' Mhdn Mfdiktss o

[ O OV Cisdzyj dzlstceOyd Vv, di¢
1 Bd3d b-
" sO® s O dLsBRE ¢j ¢ Ma qu‘sqoﬁgbdw; ded dzt s ¢ & & B
My dls
-1 0.5 18,0 0.5 167,6 773 263.9
76 0.7 9.5 0.7 94,8 59,4 165.1
-144 0.3 15,8 0.9 139,0 44,3 200.3
1-279 0.9 12.1 0.8 142.0 51,8 207.6
-421 0.6 104 0.7 172.8 58,0 242.5
1-438 0.9 13.2 0.9 155.7 79.2 249.9
1-491 1.0 13.1 1.1 148.7 77.8 241.7
1-492 1.2 13.4 0.7 98,5 45,9 159.7
1-493 0.6 6.4 0.8 130,4 62.6 200.8
1-525 0.5 7.4 1.0 161.7 80.7 251.3
1-637 1.2 15.7 0.5 131.3 34,5 183.2
1-638 0.5 8.5 0.6 99.1 54.8 163.5
R 2 1,3 10,4 0,7 129,3 49,7 191,4
R 6 0.8 8.1 0.7 143.0 64.3 216.9
R11| 00 6.6 0.6 130.6 45,8 183.6
R14| 22 8.0 0.4 140.5 41,5 102.6
R15| 13 18,4 0.5 120.1 25.8 166.1
R16 1,8 16,5 1,5 151,5 54,7 226,0
R21| 04 7.9 0.7 100.7 42,2 153.9
R30| 17 11,8 0.5 130.8 30,5 175.3

1 dz20ydlsj dz' dzlz s  te s dz 9 Wtttdidteso Odzedd y:
OtesdBOId uj MSdj MY dWgilsdzd dziols Owisinlls dztshfidssfls bS ts d
Csdzyj deste Oy 376277, SsCRAL/ & O s § sty GO dd tk
Ots®OO odd® J GEwPeOEsE Eyoy BFQddsd
Mo jyjmMetsh jdz2BB 2 Isg @D d[ 156 2. dztsR2 ) fadigjLH ts 9] O dz
Ybsts dmfmdzj Hizj 3" § N IlsOBd" tsls dzd y dgddyf dzt st di
My qels ©, HOMMtso Owls siddstgys) dals e O g s dz’Cn 5B tg O
o 0tc! Jicsoa OdzZO o hdesid HJdOf OLBdZ] BIs 25
Coi3f sdzj dzls© B' dzs tsB dZgOtclzy jdzs o o d desBOIs
Csdzdzj Sy dedzase s M Is O2ED. Hieddg BRdz' dz' o3
bW jflazt s Odetsdg®/ @R 57 OtcOCIsjtedL 5o Odzipw B e OL
hsOBBAS.R 1 85 %EANENEDLOYE o € sy jj daksdeOlyy@
)t MEOk® dj g b @ [MisOd d j dJHjdsd¥dydtets
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ftesf Odesdz d ¢ j C MOdets dz) o @QEZQ - SIHAEGAG s j da' dEists d
fstesetsor j Ctdeyj desteOydd, d dzaj dBscecdzd €
o qdzs3OIs j o Odzts o .

v dzsy dz' J L Wdter sBtOL 2] d3" | ftcd Btcsy
MsMsQoadwes hddidd OtsdizOISO o d da. [ded BtO
isjtedWdsoydd d, COC¢ 0o ddzts, Bselzls C
Yo jlstsyde” d@zd L Of Oc Od3d, Mmistf dztOmw ©avr A58 t8 deb.ddz .
OQtetsBOIsdyj MEses SdBf dzj SMO o ddesd3OIlsj ted Oz
LWdese o ST lsdy 7 9 d dztdsiglsyGaifsdizO R 9 L O @
dmMf cdz' L s Odzgdztscts N IsOBBRO d -DDicl d s h G Is
dtcOQodzdlsjdz' dgs of MsC 82 1 WJdtssBteOL 28 M j 2
h lsOdsdzts o : BOMMtse OV  Cdzyj dzlstcOydvw fdztsy dz
Bisdzj 3G A 8. [ dzv  11U4, 2ROz 6486, (491, 492, 493, +525,
R2, 6R-28) dOSCBHdzjdedj Mdzsydzg' = 1 Wdteseo o C
14,6 oie/ dz. Yttse jH]dd | 3Bt ®yzi38z8 8 Fiff rftffridfdisoc
¢  d3d dzd B3O dz' dzts a3l dzdzsp Gzs § dzi dzeffactse o o d des ZOIs
Mtsslse jIsfise j dzdzts.

JHdddB dL o O dz' n WOCIststets o, st HJ
ftesdLotHMIseo O o d dg, W dzW j Isfyw dzd L € d 2 f
dzj L dzOydlsj dz! detsj MtsH jtey Odadj o o d dasTDis'] o
o dzd v dzd J 2O OOl d ftd Jjcets {fitdgjdoys/Qia
fswodzj dagdw IstgtieBb d sCH fdepdepapdzescts Isdf O Mmts
Bsdzj j 1 d&6/ iz Oy Istsd dzO.

O 2OdzdL tsfr lsdyr n toxldiadids, | tcfldztse B sdz' h d
OB hlsOdBBse Htosyyj2 MddalsjL dqtetse Odzd o
(dBjdzjj 1 e/ dz) (tedmkzdese 21). 1 Bts-1Rj d
R-200 9 oddeszEOIsj ted OdzOr, { tsdzlz § 5 dzedzy P Mo defizl
9 Otc! dqtetso Odzs -4,1dfcd jdm. j &zOr 2, 8
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U OB dZPYWSH Jtey Oded] MAzsy dzr = W Jleso 9
[ Ofinse OW Cisdzyj dzlsteOydw, @

8] o = =] =] ¢] & S

| = © © © N N =

ookt 5 S 8 8 88 5] ¢

© - ke ~ 4 Iz d3q

7] T T T P o )

g 4 %) 1% %) B %) 8

A R I I - 5
[-1 4,1 0,0 15 1,3 0,6 1,7 0,2 8,9 18,3
1-76 6,1 0,2 1,4 1,1 0,7 2,8 0,2 6,6 19,1
1-144 3,0 0,0 1,0 0,4 0,6 0,9 0,0 4,1 10,0
1-279 5,9 0,3 1,0 0,2 0,6 1,8 0,0 2,9 12,7
1-421 7.8 0,2 1,3 0,5 1,0 1,4 0,1 2,1 14,4
1-438 4,2 0,1 1,1 0,3 0,6 0,8 0,1 4,1 11,3
1-491 0,6 0,1 0,2 0,1 0,2 2,9 0,1 3,3 7,5
1-492 1,5 0,2 1,0 0,3 0,5 0,5 0,1 3,0 7.1
1-493 5,0 0,0 1,2 0,2 1,0 1,2 0,1 4,1 12,8
[-525 3,6 0,1 0,8 0,3 0,7 0,5 0,0 3,4 9,4
1-637 6,4 0,4 1,2 0,8 0,7 2,1 0,1 5,4 17,1
1-638 0,4 0,0 0,1 0,2 0,3 0,7 0,1 3,9 5,7
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11 | 1-490 zlsOdkdk1l 1 N sdz' L so OcdzMw o OB s j
12 | 11-206 Z s Odzds -265 f tod dzOH dzj X H.levalim 9 d H &z
13| 11-207 Z‘Lsoffat“ b f tod dzOH dzj > §.lavarm o d H Iz
GjCtijdHizj kMY Hdv §sdh
141 11-198 | z s Odgas 1-30P SftjH,jdj ]y fdsdc O dko /]
o] Ssdzy dgHlzJ Isqw  Hdzw § =sdM
15 | 11-199 | z s O BB | 4702 St 1)) dd" G OO
CjCtijdHizj kMY Hdv §sdfh
16 | 111-200 |z s O 3R -IY s1f147 St 1] d) dzdy f t5dEdG O dzO g
6j Codsjdziizjlsmw Hazw f 5
17 | 1-201 | z s O d3dz -IYs4B1 Stej Hjdj Y fdEdc O do Y
toj Csdzj dgHlzj Isfqw  Hdzw § sdM
18 | 111-202 | z Is O d3cd3 -JY s4B3 S ] 1] ) dad v f 5 dEG OO
19 | 1-203 | z Is O 33 -JY s5p2 toj SR dzHzjIsw Hdw § sdM

sftcj Hj dzj dad W

t
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ltesHBsd jddj kOBdAZdY"T 1.1
1 2 3 4
) tej CBd3d dzgHizj Isfqpw  Hdzw § tsd M
20 | 11-204 | 1 tso sy d d3dzv ( St Hjdj ddv § dsdc O dzoq
i "o toj Ctsd3d dzHlz j Isfqw  Hdzw =M
21 | 11-205 Z OtcdzOn B | Sft) Hjdj dzd W § 5dBAE OO
- e Csdsj danlzj lshyw HizY )y B4 &
111-206 Z IsOdzd3 -268 sftejHjdzj ddY § sdeflc OdzO
23 | 111-208 t OO 51 ftcd dzOHdzy ¥ dIs € odHLE
24 | 111-209 Z s OdzeR6 s ftod dzOHdzj ¥ dIs € odHLE
25 | 1lI-237 stsCkte 3 dmMf sdz! L s Odzmw o tOPB tsls
26 | 111-238 1-25 BzlsOdzls M RIBBO | 1 |
27 | 11-239 1-27 BzlsOdzls " BIPBBO || |
28 | 1l1-240 1-28 BzlsOdzls " BIFBRO | 1 |
29 | llI-241 1-31 BzlsOdzls " BIFBRO | 1 |
30 | 1I1-242 1-34 BzlsOdzls " BIPBBO || |
Kluyveromyces
31 tcj CBd3d dgH iz j Isfpw  H dzw sdf
[-449 t OM©G3 16 3 sftej HJdzj degdV ff sdBf]c OdzO¢
32 o] CBd3d dzgHzjIsfqw Hdzw § tsd M
[-450 t OMOG6 16 3 sftejHJjdzj ddy f sdflc OdzO
33 o] SRy dzgHzj Isfqw Hdzw § tsd M
[-451 t O 6101 6 3 sftejHjdzj ddy f sdflc OdzO
34 o] Ctsd3gd dzHlzj Isfqw  Hdzw § =M
I1-52 ZIlsORdMI-$ sftejHJdjddY f tsdflc OdzO
35 o] Csd3g dzHlzj Isfqw  Hdzw § s5d M
11-53 Z s O3-S s sftejHJdjddY f tsdflc OdzO
36 o] Csdgg dzHzj Isw Hdzw § s5dM
I1-54 ZIlsOd3d3l-2s s sftejHjdzj ddy f sdaflc OdzO
37 o] Csd@gg dzHzj Isw Hdzw § s5dM
-68 | zIsOdzdz -Y-42b sftejHJjdzj ddy f sdeflc OdzO
38 o] Csd3y dzHlzj Isfqw  Hdzw § 5 M
-69 | z Is ©Odzdz -IY s4R9 sftejHJdjddY f tsdflc OdzO
39 tcj CBd3d dzgHzj Isfqw Hdzw § tsd M
-70 | z Is Odzdz -IY s4B1 sftejHjdzjddY {tsdflc OdzO
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ltesHBsd jddj kOBdAZdY"T 1.1

1 2 3 4

40 toj Csd3j dgH 2 j Isfqpw  H dzw tsdf
-71 |z s Od3d3 -IY¥s1B35 sfted HJ dzj dedv f tsdBflc O dzO§

a1 ZlsO®RdB RYA [ toj Ssd3j dgH 2z j Isfqpw  Hdzw f sd M
N-72 577 Stej Hy dzj dzd W 1 t5dBFC O dzO§

" 6jCtsdgj dzHizj lsfw Hdw § sd
1-73 ZkOBEB 5 4 Stej Hj dzj dzd W 1 t5dBFG OdzO

43 GjCtsdgjdzHizj sfw Hdw §sdh
-74 | z Is ©dzd3 -IYs4B0 sftej HJdzf dedv f sdBflc OdzO

44 toj Ssdj dzH 2z j Isfqw  Hdzv f sd M
-75 | z Is ©dzdz -IY s4B6 sftej HJ dzj dedv f sdBflc O dzO

45 toj Ssd3j dzH 2z j Isfqpw  Hdzv f sd M
-76 |z Ils Od3ds -IYsif187 sfted HJ dzj dedv f tsSdBflc O dzO§

46 GjCsdgj dzHizj lsfw Hdzw § sd
I11-355 ZkOd&dk 83 sftoj Hj dzj dzgd W 1 t5dBFC OzO

47 GjCsdgj dzHizj lsfw Hdzw § sd
I11-356 ZkOddk 83 Sftoj H] dzj dzgd W 1 t5dBEFG OczO

48 toj Ssd3j dzH 2z j Isfqw  Hdzv f sd M
11-357 ZlsOd®dz 83 sftej Hydzj dedVv o sdBflc O dzO

49 toj Ssd3j dzH 2z j Isfqw  Hdzv f sd M
11-358 | Zz s Od3dz RGO | st toj H jfdg dzffar O dzO € &2F te 5 dzO

50 6jCsdgjdzHizj sfw Hdv §dh
1-359 | 2z s Odscs -61% J Stej Hi dzj dzd W 1 t5dBEFG O zO

51 toj Ssd3j dzH 2z j Isfqw  Hdzv f sd M
111-360 ZlsO®kdz 8 4 sfted HY dzj dedv f tsdBflc O dzO§

52 | 111-361 Z s Odsc-28 4 | Bzl Odzls Nl4868D &33O

53 | 111-362 Z s O d3d3-38 4 | Bz ls Odzls  NI{86D BRO

54 | 111-363 Z s OBdB-18 4 § Bz s Odzls hI88D &33O

- 6jCsdgjdHizj sfw Hdv §dh
1-364 | z s Odzdz 1-83p sftej HJdzj dedVv f sdBflc O dzO

56 o] Ssdzy dgHlzJ Isqw  Hdzw § =sdM
1-365 | z s Odsdz J-85P sftej H dzj dzd W 1 t5dBFGC O zO
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ltesHBsd jddj kOBdAZdY"T 1.1
1 2 3 4
57 toj Ssd3j dzH 2z j Isfqw  Hdzvw f sd M
111-366 | z IsOdzd3 Y 841 sfted HJ dzj dedv f tsdBflc O dzO§
58 toj Ssd3j dgH 2z j Isfqpw  Hdzw f sd M
111-367 | z IsOdzds Y 845. sfted HJ dzj dedv f tsdBflc O dzO§
- 6jCtsdgj dzHizj lsfw Hdw § sd
1-368 | z s Odkds Y $8G6 Stej Hj dzj dzd W 1 t5dBFG OdzO
60 o] Sz dzgHlzJ Isqw  Hdzv =M
1-369 | z Is Okds | 897. sftoj H] dzj dzgd W 1 t5dBEFC OzO
61 toj Ssdj dzH 2z j Isfqw  Hdzv f sd M
111-370 ZlsOgdz 7 34 sftej HJ dzj dedv f sdBflc O dzO
62 toj Ssd3j dzH 2z j Isfqpw  Hdzv f sd M
11-371 ZzlsOddzs 30 sftej HJ dzj dedv f sdBflc O dzO
63 GjCsdgj dzHizj lsfw Hdzw § sd
11-373 t OMO3 163 sftoj Hj dzj dzgd W 1 t5dBFC OzO
64 GjCsdgj dzHizj lsfw Hdzw § sd
1-374 t OMO6 163 Sftoj H] dzj dzgd W 1 t5dBEFG OczO
65 toj Ssd3j dzH 2z j Isfqw  Hdzv f sd M
111-375 t Off©101 6 3 st toj H | dzgpaipd O daP € 169 tc ts dzO
66 ZsOodz vlzteC toj Ssd3j dzH 2z j Isfqw  Hdzv f sd M
111-376 1983 sftcj Hydzj dedVv o sdBflc O dzO




S. cerevisiaé

v OB dzd2 ® dzH 5§ ts dzd ¢ O dzOX Clddzcfteotidisn IszO WE s dzdzj € y d ts dzdz" =
s & dzdrif & dz . . .
'y dztsd3;tslol'80dzc” 1 dH dSIsdo dztsmls: 1 ted d3d yOdzd 4
1 2 3 4 5 6
S. bauanusar. uvarunt,
- r \
1 -5 sth &Mt © S cerevisiaé 08
) 304 2 Ot O 71s S. bauanuyar. yvarurﬁ, 11
S cerevisiaé
S. oviformis, w
3 1421 LY G RGN = corovicios 19 0SIsde dzsfls’ W j[e7k
4 1-438 1 j 6] @Kp S vin#, 0.6 0CIsdoe desfls: ¥ j[87K8
) 4 4 S cerevisiaé ’ e
S. bauanusar. uvarunt,
° I-472 25 0dd 2 S cerevisiaé 0.9
S. paradoxu’s
6 11-199 ZIsOdzdz Y-§7P2 S cerevisiad 45
S paradoxus,
71 m-200 [zl OdRd Y-$147 e coroviciad 4,0
S. paradoxu’s
8 l1-201 215 Odsds ¥-48] S cerevisiaé 4.6
S paradoxus,
of m-202 |zlOdd Y-88B s 0,6
S paradoxus,
10 [11-203 Z s Oizdz Y-27F S cerevisiad 64,0
11 111 -204 1 59 syd dzdzv| S.bayanusvar. uvarunt-?3 128,0
12 1205 OO B S. bayanusar. gvarun’}, 12
S cerevisiaé
13 1-206 215 Odsds 2 S. bayanusar. uvarunt, 13

h s O zAd3ts
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JtesHtsdzy jded ) OB &Y' 1. 2
1 2 3 4 5 6
—
14 111-238 1-25 S vints, 2.1
S. cerevisiaé
—
15 111-239 1-27 S vinis, 2.1
S cerevisiaé
16| 111240 1-28 S vini' 40 @isde dasls! ¥ 7 E[@H
S cerevisiad ’ 97
171 m-241 1-31 S. vinf, 5.3
S. cerevisiaé
—
18] 111-242 1-34 S vints, 3,2
S. cerevisiaé
Fabosporaf r alg
19 111 -68 ZIsOzdz Y-$26b K. marxianud 1066,7
F.fragilisJ °r géns
20 111-69 ZIlsOdzdz Y-42P K. marxianud 800,0
—
21 11-70 z Is Odsds ¥-487 F. fragiliis 581,8
K. marxianu$
F. fragillis
22 In-71 Z s Odzdz Y-1835 K. marxianud 627,5
-
23 172 zlsOdsds RE7TA F.ofragiliis 4923
K. marxianu$
——
24/ 11-73 ZlsOdsds 5 F.ofragilis 2783
K. marxianu$
—
25 11-74 Z s Odsds Y-48p F. fragilis 16733
K. marxianu$
—
26/  1I1-75 z s Odsds Y-486 F. fragiliis 1163.6
K. marxianu$
-
271 we  |zlsOdds v-mgy Ffraglisier géns 14222

K. marxianu$
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JtesHtsdzy jded ) OB &Y' 1. 2

1 2 3 4 5 6
28 -198 |z s OcBd Y-50P S; iaerri‘j/‘l);;z 6.4

200 M-358 |z OdBd RE0A Zngfik_";f;’;::?]i;Xia”é' 1306,1

30 111-359 z s O d3cfs -6LW | E_‘ :ZK:ZQZ 1280,0

31 1-360 zlsOdd 8 é 22:;‘::2; 14222

32 I-361 Z Is O §d§2 é 22:;‘::2; 1438,2

33 I-362 z Is O §d§3 i :Z:ﬁ::gjé 1454,6

34 11-363 Z Is O 84§10 é ng:zzfé 1391,3

1 6d i34 WOdedd'ls | BBOIsd ¢
[180. 3. KurtzmanC.P. [259.

O HtttyYJ?2

) t5 dzda @ity datsy J $ALZA Rrépervaf[Rij O] W/ J
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) tod dztsy j dzd § )

OB dzd @ Hidztst OC Isstedzr 2 HJ MY j tefd s dedzts Bl @utiz®
O¢ Is d o dzts fi) Is KluyvesoDykests o

4z 30 g tcj Hdzd
CoOHtO fls . C 9 OHted F 1 dzO y d d
1 3. [iqHE cwbk 9034,865 9 1003,874 140,671 0,000
|l dgklsted cte 142,727 20 7,136
I et 9177,592 29
61 3. [iqHE ctk 10514,443 9 1168,271 287,516 0,000
l dzzlsted Gt 81,267 20 4,063
I fjets 10595,71( 29
61 5. [ iyHE ctk 1839,687) 9 204,410 10,802 0,000
l &z lsted ¢t 378,460 20 18,923
I jcts 2218,147 29

sOBZd @ s jtedstedy j d3dztsy j flse j dadz
| dzH B 5 dzd & @RS kB @S Is d o dadipledmycdy Bd sty 3,

1 d20uddisr j ctzffr fted to
L i te h 1 2 3 4 5
[11-35815 368,400
[11-358-24 371,900,  371,900)
[11-35875 377,6000 377,600
[11-358-17 380,500
[11-35877 401,500
[11-35851 402,133
[11-358-78 408,567| 408,567
[11-358-90 410,833
[11-358-60 413,300
[11-358-35 414,867
1 20y d i3t 0,831 0,273 0,935 0,091 0,173
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0B Y@ fisMmBjtedstedy j dsdetsy j Mlse j dzdz
| dzH 5 s dzq s @uABE B @S Is d o dadipedmycdd @dfdsteg 3

1 tdi3jte 1d0uddir j ctkzffr ftod t© = |

h s O B3 1 2 3 4 5 6
[11-358-78 572,533
[11-358-75 573,333
[11-35824 580,967
[11-35815 586,733
[11-35877 503,067,
11-35817 595,433
[11-358 35 597,667,
[11-358-90 611,233
[11-358 51 623.233
[11-358-60 629,833
) dz0 u d dst 1,000 0,054 0,203 1,000 1,000 1,000

0B &Zzd Y@ fisimds jtedstedy j dsdesy j Mlse j dzdz
| dzH 5 5 dzq s @udaBE B L@ Is d o dadigpledmycdd @dfdstey 3

1 tRj el 1 dOuddi3' § ctlzffr
h Is O dza3( 1 2 3
[11-35824 1498,833
[11-358-75 1500,400
[11-35835 1502,300
[11-358-90 1504,933
[11-35851 1505,600
[11-358-778 1506,367

[11-35878 1508,533]  1508,533
11-358-17 1510,467|  1510,467
[11-35815 1520,867]  1520,867
[11-358-60 1523,800

1 dz0 y d d3f 0,085 0,057 0,997
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ledadztsy J dzedd 4
g9 dHJ Isjslf]fiss ey d6 s dzd tods o O @A fEaizkl@-407

®enepaibHOE TOCYJapCTBEHHOE OI0KETHOE YUPEXKAEHHE HAyKU
«Bcepoccuiickuit HAMOHATBHBIM Hay4YHO-HCCIIEA0BATEIbCKUI MHCTUTYT
BHHOrpajaapcTBa v BuHoaenust «Marapau» PAH»
(®I'bYH «BHHHUMBuUB «Marapaus» PAH»)
Konnexipsa Muxpoopranu3MoB BuHonenus «Marapauy (KMB «Marapawy»)

YTBEPKJIAIO

: B.B. JIuxoBckoi
SO 2020r.

O NEPBHYHOM CNMNOHHPOBAHHH ITAMMAa MHKPOOPraHH3mMoB

Menosurapuii: Komnexims MHMKpoOpraHusmMoB BuHOZenus «Marapau» (KMB
«Marapau»)

Komy Bbizano:  naboparopus  muxpoGuosnornu ®BI'YH «BHHHUMBuB
«Marapaua» PAH»

Anpec: 298600, Pecrry6iuka Kpbim, 1. Sliita, yi. Kuposa, 31

OTHM NOATBEPXKAAETCS, 9TO I[ITAMM MHKPOOPTraHH3Ma Kluyveromyces
marxianus (Kreger-van Rij, 1984) npuusr na xpanenre 8 KMB «Marapauy.

Perncrpanuonnblii HoMep, npucBoeHHbIi mTammy: 111-407

ConpoBoautebHasi  AOKYMEHTAIHSA: MactmopT  IOTamMMa  APOXOKEH
Kluyveromyces marxianus (I1I-407)  aisi NepBHYHOrO JETOHMPOBAHMS B
KOJUICKI[MIO MUKPOOPraHM3MOB BUHOZAEUS «Marapau» (KMB «Marapau»)

PaGora BeimonHena B pamkax '3 Ne 0833-2019-0008
HaTa 7{}/‘ //(72 ‘ ?‘?,&.,&_/L‘ 7.

3asenyronias jaboparopueii
MHKPOOHOJIOT UM ﬁ;/ Tanamyx T.H.



137

) O stels  NIB-@HEBEO -

®@enepajbHOE rocyapcTBeHHOe G1012KeTHOE YUpexKIeHHEe HAYKH
«Bcepoccniickuii HANHOHAIbHBIH HAYYHO-HCCJIEA0BATEIbCKHH HHCTHTYT
BHHOrpajapcTBa H BuHoaeansa «Marapayw» PAH»
(PI'bYH «BHHUUBuB «Marapauy» PAH»)

Kosieknus Mukpoopranu3moB sunoaeans «Marapau» (KMB «Marapau»)

YTBEPXJIAIO
'»‘Bpng nupekropa ®BI'YH «BHHUMBuB
«Mar&paq» PAH» , 1-p c.-X. Hayk
4? B.B. JluxoBckoi

-1 aowaSp.e2020T.

 MACHOPT

mTamma apoxcxeii Kluyveromyces marxianus 111-407

1. BugoBoe HasBanue KyJabTYpbl: Zygofabospora marxiana (Kynpssues, 1954),
cun. K. marxianus (Kreger-van Rij N.J.W., 1984; Kurtzman C.P., 2011).

2. Homep u nanmenosanune mramma: [11-407 Kluyveromyces marxianus

3. HcToYHHK BbIIeJIeHHS IITAMMA: OTXO/IbI CBEKJIOBUYHOIO IIPOU3BO/ICTBA

4. Cnoco® nojyueHHsi mITAMMA: CEJEKIMOHHBIN; yIydinaiomas CeleKius Ha
BHUHOTPaZHOM cycie mramma I11-358

S. Kro m rae umaeHTHQHOHpOBAJ mTaMM: J1aGoparopus MHKPOGHOJIOrUM
®I'bYH «BHHHUMBuUB «Marapau» PAH» (Lllanamurckuit M.JO.)

6. Kyabrypaabno-mopdosiorndeckue H  QH3HOIOro-0HOXHMHYECKHE
0CO0EHHOCTH ITAMMA: KJIETKH JJUIMIICOMAATBHBIE, BCTPEYAIOTC CKOIUICHHS I10
2-3 kieTky; pasMepsl (2+6) MKM B upuHy H (5+11) MKM B JUIMHY; pa3MHOXEHHE
— MOYKOBaHME, oOpasyer acku ¢ 1-4 cniopamu cepuyecKoil U JLIMIICOUAATBHOM
(hopmsi.

OcoGeHHOCTH POCTA Ha JKMIKUX U TUIOTHBIX [UTATE/BHBIX CPENAX:

- aKTUBHO COpaXMBAET caxapa BHHOIPAIHOrO Cycia, 0OpasyeT IbUICBHIHbIIH
0cajiok, oOpasyeT koib1o B 30 CyTOYHO# KYJIbTYpE;

- Ha arapu30BaHHOM COJIOIOBOM Cyclie 00pa3yer CpeJHHEe KOJOHHMM JHAMETPOM
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1+2 MM; OKpYTJIbi€ C POBHBIM KpaeM, BIITYKJIbIE, CBETJIO-OEKEBbBIE, BCTPEYAIOTCS C
KOPUYHEBBIM OTTEHKOM; MAC/ISTHUCTasi KOHCHCTEHIHSA, MAaTOBBIE.

Copaxusaer paddpuHO3y, TaKTO3y, caxapo3y, IIFOK03y, He cOpaXMBaeT MajIbTO3Y,
Tperaunosy.

7. OO6nacTb nNPHMEHEHHSs MITAMMA: PEKOMEHAOBAaH Uil  TOJTy4YeHHS
BHEKJICTOYHOW JHIONOJIMIAIaKTYpOHAa3bl U MPUMEHEHUs HAa CTaauu 00paboTku
BUHOIPAHOTO CYCJla U3 COPTOB BUHOIPAJa C BHICOKUM COZEPKaHUEM MEKTHHA IS
CHIDKEHHUS BA3KOCTU U 00eCIieueH s JIyqIIero OCBETICHUS U BbIX0/Ia Cyclia

8. Ilpoaykr, KoTopblii CHHTE3HPYeTCA  IMITAMMOM:  BHEKJIETOYHAs
JHIOTIOJMTIATIKTYPOHA3a

9. AKTHBHOCTh MITAMMa (C YKa3aHHEM YCJIOBHii Ky/JIbTHBHPOBAHHS, Apyrue
NPOMbIILJIEHHbIC TOKA3aTeJH): IpPU KYyJIbTHBUPOBAHMM Ha pa30aBJIeHHOM
BUHOIPAagHOM CyCl€ [0 MaccoBOM KOHLEHTpamuu caxapoB 100 r/mm’ npu
temneparype 30 °C cuHTe3MpyeT B MUTATENbHYIO CPEey IH/IONOIUIAIakTypOHa3y,
MakcUMajlbHas aKkTHBHOCTh KoTopoil jocrturaer 1600 ex/ma (5 cyrkm).
Ycroiuuseiii k pH 2,8; Temneparype 8 u 37 °C.

10. Cnioco0, yc/10BHSl H €COCTaB CpeAbl /ISl JJIHTEJILHOr0 XpaHEHHS MTAMMAa:
Xpanenue npu mMuHyc 86 °C Ha cpeae YPD ¢ 30 % rimuepuna. XpaHeHue
METOJ0M CyOKyJIbTHBHDOBAHMS: Cpela — BHHOIPAJHOE CYCIO C MAacCoBOM
KOHIeHTpammeli caxapo 200420 r/nm’; Temmeparypa Xpamenus — (5+8) °C;
NIEPUOJUYHOCTH NIEpECEBa — OJJHH pa3 B 9 Mecsiies.

11. I'eneTnvecKkHe 0COGEHHOCTH MITAMMA: HE H3YYaJIHCh

12. Cpenennsi 0 6e30NaCHOCTH HCHO/Ib30BAHHA IITAMMA: IITAMM HE SBJISETCH
IEHETHYECKH MoauduimpoBaHHbiM. llITaMMbl JaHHOTO BHAA pa3pemieHsl K
NPUMEHEHHUIO B IMIIEBOM NpoMbinuieHHOCTH corsacHo CanlluH 2.3.2.1078-01,
QPS list (Qualified presumption of safety) European Food Safety Authority

13. Ileb 1eNOHHPOBAHHA: B KAYeCTBE AKTHBHOIO MPOAYIEHTA BHEKJIETOUHOM

9H/IOTIOJIUTANIAKTYPOHA3BI

3aBenyromas aaboparopueii

MUKPOOHOJI0run ZLZ/Z—* Tanamyk T.H.
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Vioddzsy § dedd T

®EJAEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
YYPEK/JIEHUE HAYKH «BCEPOCCUMCKHIT HAITMOHAJJIbHBIM
HAYYHO-UCCJEJAOBATEJIbCKAN HHCTUTYT BUHOI'PAJIAPCTBA
1 BUHOJAEJHUSI «MATAPAY» PAH»

CTAHJAPT CTO 01586301.041-2022
OPIrAHU3AIINN

YTBEPXJIAIO
/}\l],upemop ®I'bYH BHHMMBuB
# «Marapgg PAH»
£ PRI JN B.B. JIuxoBckoii
‘Dl[ J [LHL)?( AR 2022 1.

=22

KOJUIEKIHSI MEKPOOPT AHI3MOB BUHOJIEJIVISI «<MATAPAY»

Mertoa nosryuenusi GepMEeHTHOrO Npenapara ApoiiKeBoi
IHIONOIMT AJIAKTYPOHA3BI NPH KYJIbTHBHPOBAHHH HMITAMMA
Kluyveromyces marxianus 111-407

Slnra 2022
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lejHdMdse dj

Ajdd d fteddydfr MisOdHOLIsdLOydd o
ANjHjtlOd dzf d@3 L OCtsdesdz sls 2 7a ) H jc&fOB 8Y ~ d20
tcj czdzdtectso Odzdde, O HtcOoddzO { todidgd dmjudzadf™
2004 culsOdzH OtelsdL Oydw o | ®Btplsyd2EHEEQdzdy @
fsdztsy § ded W e .

49 jHJdzdw s MIsOdzH Otcls §

TOB scOlssted jRj Hj tiezte

B Y e 8 deiz©te € Opyl dirfs) il |
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R-30 1 Of OHdzOVY f e BEBiEEBY Adstes@Z@RcDLOYO
R-31 1 Of OH d&z20OV e gstisigdzBY |[ MC Ols sL s " 2
R-32 1 Of OH dzOv f o] BEBKELBY |[ ZMUAHs 5o @ 2
R-33 1 Of OH 2OV e BEigEBY |[ EMC Ols B J dzF 2
R-34 1 Of OH 2OV e BEigEBY |[ EMC Ols B J dzF 2
R-35 | Stodzets dzd dgdzOW f tod BsteMIA dIstets fzgRcDc O YO
R-36 S5ydzr 2 BjtejE st BO [ EMC@BEC MOdH 6d 2 I
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l ecsHBBdzy J ded g . 1IsOB dzd Y-

1 2 3
R-37 Iy dgrRjtejc st RO [ EmcaRlks MOdzH ted 2 )
R-38 dydgr 2 BJjtjGe ster &3O [ EMC Ols BJ dzr 2
R-39 dydgr 2 BJjtje ster &3O b dzj Ol ¢ s
R-40 | Stodzts dzd dzdzOW f tod BsteMUu Otcr 1 OdgH Ofy
R-41 | Stodzts dzd dzgdzOW f tod BsteMYu Otcr 1 OdgH Ofy
R-42 dyder 2 BjtejGE ster &3O [ EMC Ol toL SO 2
R-43 Sy dz" 2 BB jots 3D [ EMC Ol tosL 59T 2
R-44 dydgr 2 BJjtjGe ster &3O [ EmcaRks MOdzH ted 2 )
R-45 dydzr 2 BjtejGd st BO [ EMC Ol BJ dz' 2
R-46 dyder 2 BJtiGe ster &3O Adlstetsdz2c Ot Oyo
R-47 dydgr 2 BJjtje ster &3O [ EmcaRks MOdzH ted 2 )
R-48 dyder 2 BjtejGE ster &3O Adlstesdz@RcDicOYO
R-49 IydgrRjtejc st RO [ EMC Ols BJ dzr 2
R-50 dyder 2 BJtiGe ster &3O Adlstetsdz@2cOtc Oyo
R-51 | BtoHets dzd dzdzOv ff ted RIsteMG [ EME Ols B J dzr 2
R-52 | Stodzts dzd dzdzOW f ted BsteMUf EME Ols ¢ dzj € MO dzH
R-53 | SteHzts dzd dzdzOV e BsteMIA dIste s fz@cDic Oy O
R-54 ] 5 te-Hzis dzd dpde@3ts e & OW [ EMC Ols B J dzr 2
R-55 | Stodzts dzd dzgdzOW f tod BsteMYf EME Ols ¢ dzj € MO dgH
R-56 | Stodzets dzd dgdzOW f tod BsteMf EME Ols B j dz 2
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} o d dzs xRl dzq J

DefepajibHOE FOCYIAPCTBEHHOE OIOMKETHOE YUPEXKIeHHEe HAYKH
«Bcepoccniicknii HANHOHAJILHBIH HAYYHO-HCC/IE10BATE/ILCKHH HHCTHTYT
BHHOTpajapcrsa u BuHoaeaua «Marapaw» PAH»

(PI'bYH «BHHUHNBHB «Marapauy» PAH»)

KoJiexknua mukpooprannzmoB Bunoaeusi «Marapauy» (KMB «Marapau»)

-~ =._  YTBEPKIAIO
# . Bpuo mupektopa ®BI'YH «BHHU/BHB
fzs ‘ '«Marapa?!i», AH», 1-p c.-X. HayK

B.B. JIuxosckoit

O @0 S 2020T.
N

MNACHOPT

mTamMMma apouxckeii Saccharomyces cerevisiae 1-76
1. Bunosoe nasBanue KyJabTypbl: S. paradoxus Batshinskaja, 1914 (Kyopseyes,
1954), cun. S. cerevisiae; (Kreger-van Rij N.J.W., 1984; Kurtzman C.P., 2011)
2. Homep u HauMeHoBaHHe mTamma: 1-76; Anurore M
3. UcTOYHHK BbIle/ICHHSI MITAMMA: HE U3BECTHO
4. Cnoco0 noJtydeHHsl IITAMMA: W30JMPOBaHHbIM, 1936 .
S. Kro n rae naentupuuuposas mramm: MHMU AH CCCP, naGoparopus
mukpoOuonorun  (Bypreuny I'K.); naGoparopuss mukpoGuonorun @®IBYH
«BHHHUMBuB «Marapau» PAH» (LLlanamurckuii M.1O.).
6. Kyabtypaibno-mopdosiorndeckue H  QH3HOJIOro-0HOXHMHYECKHE
0CO0EHHOCTH ITAMMAa: KJIETKH OJJUIMIICOMIAIbHBIE, pasMepsl (5+7) MKM B
wupuHy M (7+11) MKM B IJTHHY; pa3MHOXXEHHE — MOYKOBaHKe, 00pa3yeT acku ¢ 1-
4 riagKuMU KPYTJIBIMH CIIOPAMH.
Oco6eHHOCTH POCTa Ha XKHAKUX U IUIOTHBIX IIUTATENbHBIX CPEax:
- aKTUBHO COpP&XHMBAET caxapa BHMHOIPAJHOro0 Cyciia, 00pasyeT IbLIEBHIHBIN
0CaJI0K; He 00pa3yeT Koublo B 30 CyTOYHOM KYJIbTYpE.

- Ha arapu30BaHHOM COJIOZIOBOM Cyciie 00pa3yeT CpeaHHe KOJOHHH JHAMETPOM
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(2+3) MM; OKpyryible € POBHbIM KpacM, BBIIYKJbIE, Oelible; KOHCHUCTEHIHS
nacTooOpa3Has; MaTOBbIE.

COpaxuBaer rmoko3y, caxaposy, 1/3 pad¢unHo3bl, HEe COpaXHBaET MaibTo3y,
JIaKTO3Y, TalaKTO3y ¥ NPOCThIE AEKCTPHHBI.

7. O6;1acTh IPHMEHEHHs ITAMMA: IIPOU3BOJICTBO CTOJIOBBIX BUHOMATEPHAJIOB, B
TOM YHCJI€ U3 MyCKaTHBIX COPTOB BUHOTPAJA.

8. Ilpoaykrt, KOTOpbIii CHHTe3HpyeTcsl ITaMMOM: COpaKHUBaeT caxapa
BHHOTPAIHOIO CyCla, OTJIMYAeTCs HHU3KOH CHOCOOHOCTBIO K 00pa3oBaHUIO
BBICIIMX CIMPTOB, 00pasyeT B-(peHWIITaHol, -TEPIHHEON, TePAHHOJI, JTMHAJIOOJ,
o0pasyeT Majo aueTOMHA, CMOCOOCTBYET YCHWJICHHIO LHTPOHHBIX M MYCKATHBIX
OTTEHKOB B apOMare BUHOMATEpHAIa.

9. AKTHBHOCTh MITAMMa (C YKa3aHHEM YC/IOBHi KyJbTHBHPOBaHHS, ApyrHe
NpoMbINIIEHHbIE MoKa3aTeH): Ycroiuus k 15 % 06. stunosoro cnmpra; k pH
2,6, k remneparypam 37 °C u 8 °C; ne o6pasyer H,S.

10. CniocoB, yc/10BHS H COCTaB Cpelbl LISl JUIHTEJbHOr0 XPAHEHHS MITAMMA:
Xpanenue npu muHyc 86 °C Ha cpexe YPD ¢ 30 % rmnepusa. XpaHeHue
METOIOM CYOKyJIbTUBUDOBAHUS: Cpela — BHHOTPAJHOE CYCIO C MAaccOBO
KOHLIEHTpaumeli caxapoB 200+20 r/aM’; Temmeparypa xpanenus — (5+8) °C;
NICPHOAMYHOCTD IIEPECEBA — OJIMH Pa3 B 9 MeCALEB.

11. 'eneTnveckne 0cOOEHHOCTH MITAMMA: HE H3yYaINCh

12. CBenenns 0 6€30NaCHOCTH HCHOIL30BAHHA IMITAMMA: INTAMM HE SBISETCS
IeHETHYECKH MOTU(UIIPOBAHHBIM

13. Ilea» nenoHHpPOBAHHA: B KA4YeCTBE INTAMMa JUIS TPOM3BOJCTBA CTOJOBBIX

BHHOMATCPHAJIOB U3 COPTOB BUHOrpaaa ¢ MyCKaThIM apoOMaToM.

3aBenyronias Jaboparopuei

MHUKpPOOUOIOrUr % Tanamyk T.H.
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1 tod dztsy g} ded §

®EJIEPAJILHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE YUYPEX/[EHUE HA VKU
«BCEPOCCUMUCKHUIM HALIMOHAJIbHbBIM HA YUHO-UCCIEJOBATEJBCKUM
UHCTHUTYT BUHOI'PAJIAPCTBA U BUHOJIEJIHS «MAI'APAY»
POCCHUMUCKOM AKAJIEMUU HAYK

«YTBEPXJAIO»
3aM. aupeKTOopa Mo HayYyHOU paboTe
®I'bYH BHHUNBHB «Marapau» PAH»,

ny-npmbv-
74/=“1~—  M.H. Bopucenko

«g,j» aBrycs}_ 2016,

TEXHOJIOT' M ITPUT'OTOBJIEHHMA CTOJIOBbIX BUHOMATEPHUAJIOB
13 BUHOI'PAJIA COPTA LIMTPOHHBIN MATAPAYA C UCIIOJIb30OBAHHUEM
CEJIEKLIMOHHBIX IIITAMMOB JIPOXOKEN

IIporpaMmMa 1 METOIMKA MPOU3BOICTBEHHBIX UCTIBITAHUIHA

Slnra 2016
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1 [a12R[p wl[rr[VURC
1.1 OL dz2Oyjdedj d BB dZOMIs! f tod d&3j dzaj dad W

1 Ofmistsw h Ow ftesctcOBBO d BilbsHdJEO MtsMmisOo dzj
dmfr sOdegd?2 IsjrdesdzsecdyjmMcédr ftedj idce dzO wMmdeso |
Kluyveromycesmarxianus( h Is © d3d§l-470 7 ) &zO0 MmMIlsOHdd ts8pachdsodaycezd v
cerevisiae( s O dzd31-7 6 ) &ZzO MmMlsOHdd Bty jddw MMz {§tod
oddtsGtcOHO MstelsO Adlstesdzdzr 2 [ OcOLOYO.

12s OS5y SidmMOddd d fteddzydyf Isj -desdzsedd

1214 C dztsdzdzs fyls ¢ Mtstels©® o ddzscteOH O A d s tets dzdz' 2
f4dCIlsddeso ™ A o JhjMmisd dodzvojjlinfipdzr sHdgted yddze ko j dz
L OlstelzH dzj dzd v  jdc tn das{fy g joss{tyly Gpdz@ tizd © J ded § € Sdzyj delstc O
BN dls shEh jhse davis! My HOMd@s Oy dls smp I By dagf v
Wited3j dzlstso d dzd ftod &3 dzj dedhbs o .5C zH A @ " dfim Bfdzse
dimimdzj Hso Odzgd?2 5 HOdgdzets?2 HtotsBdzj gy Wodzw jlsfgpw
OCIsdo desfpyls+ & | Mtej Hd CKiugvisromyEesmantasus ff o | HOfiPlHED dzv & I
Zodetsdzj § §jtmfjSisdeods 2 Bl j WYy dabdkd ) palzjsY tpdfiadf ¢
[JCtesB dZ2OVY ItcOdmW stedzOydw  jSCIsddesar a o jh jMmlse ¢
tcJLizdz! SOy ftwddd dgj dzdWv o I OtcOISO HEBY Y J o2 1
H tc 5 ) Xlgy¥eromycesnarxianus

122y OdBtsdzj §  Lipsduafjdiiogede” d3 fted j d3ssd3 fted f§tets
wWodzw jlsfqw or Biste MisOtlstsoats?2 Chkdz skt Htetsy 4 d 2 &
M s detsMmisd Mddzlsj L Jetsea Ols! oltstedydz" § d f B BYC
tetsdz? o Wisttdidtetso Odm@ din otllsAsip@s Goty d@dea ts &3O

13Ajdz2 d LOHOYd dMmfr lsOdzd 2

131 ' £OB 55 Ols! o d dzts BOIs j tod Oz qL od &ZcECtEOH
ftodd3j dajldgdrjdds dzsc d ud M drm  fJtodj dsse  Mdedy j dzd™ MsH
sB OB BIsSCEY i@ d®d f toj §f Otc Ols tzE3ts FIBEAP S I§ b SR dZzOL T H dzw
sMme j Isdzj deddv fpdzdipggCz) ded v M dzj € yd 5 dzdzts 2 MsOlstso ts
Witedsj deglsOydd MkEmMdzO Hdv Efddj ddw OtttsdOlsdyd M¢ tsc
Adlstesdzdz 2 [ O OtOYO.

1.32) tetso j Misd OdzOdzdEd itcg & Hzfgds ds Odkedz'on fdsmt r Is Odzd 2 .

1334 H j dzOIs ! 9" 9 BHT d HOIs! tcj C8d3d dzgH Oydd ¢ ts
o Jdes3OIs jtcd Odzse dL o JdesctcOHO MtclsO A dIstetsdedz 2
hlsOd@gd3tse Hiotsy Y J 2.
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2 vtradloéorrc s vefJIlrRCS ¥tLICTCL1IRC R

211 tesdL 9 sH Mise j dzdzr j§ dmyr IsOdeq v Isj ndzsdztse d d
9 JdzsGtOHO MBSO Adltetsdzdz" 2 [ O OwOYO M dmy sdz
ftcsotsHWISMW dz2O0 BOLJ oddzt OoatsHO ¢ doOHdwe AgQuL]
Ok ydzr = d MfidzjoH Wfas@inAe]] dzdz" = o SlIsH jdzj d&BdEC tetse dsdzts
t o1 €.

221 tesdL otsHMmlse jdzde' | My sOdedw ftetso sSHWISMW
ftejHf tcdwisdw, CslsstcOW PHtso dzj so tstgW j Is stcj B SO
o ddesH jdz yimMEéses ftesdL otsHMIse O.

231 tofmsdvwisd g sBjMmMfjuyude Ojls dzj sBn SH J A" o3 t
oM sd3sG Olsj dz' dz" d3d dBOIs| ted O dzOd3( , L dgjteedj?2 d M
sBBtcHtSo OdzdVY, LOHj2Msoatso Odzdesets o Htetsyj M .

241 OL tcOBSlIsyds Isjrndesdzsedd ftoj HisMisOo dzv |5 dzdey

ftoesdL o tsHMilse j dzdzr ~ dimfr lsOdzd ? : ftesc tc OBRGE d (
d dzmilstelz € yd ¢ fs ftodetslstso dzj dzd Missdztso r 7 9o d dats d3(
[ O Ot OY O m d My sdz' L sSaCrtatoginyBes cerdwisag (1 2 1-7 6) g

Kluyveromycesnarxianug "Il1-4 07 ) , tOLtOBtslsOdzdz" j AL 11Ul ¢l
25./ tec Odzgsdzj f sdyd M OWw yj ¢ O Ctdkstesd d' = d
Csd3dmMmdd M Eyomlsdj s MslstckHdzdStso A1Vl ¢l R
261 tcd fwtsojHjddd dMyr lsOdzd?2 Mistetscds) tdEsyBtazf WHIL
stcj Btso OdedW IsjrdadSd BjLtsf OMmdesfylsd d f tetsdir h dzj dack

3 ¥Jtcrds ¥tdJlrrrtiyRC R} 3UPLRE

3.1. lwsdLotsHMmMise jdzdzr | dMfr sOded™w Isj ~ datsdzisa d
dL oddzsctcOHO MtselsO Adlstesdzdzr 2 [ Oc Ods@Opaazshy ifipts
ftoso SHWIsfw Ctsdzd mmd | 2 ) MsmisOo j ftcj HMIsOa dlsj
¢/ doOHdwe AqU) ¢clodf c¢cfOMMOdzHtcOE .

3. 2. s tsdid g w ftocsotsH(Is sL dz20€C s d3dzj dzd | fn
sjmdesdze dyj MS s ts ftesyd MO, Is j t& tslas jdds'e jdlsy § fisSBtg
fr o4 j d3, shdets o dzr dzd d oM sdissc Ols j dz' dz" d3d BOIs |
Hj2Mlsoalze h j2? dstcedzOlIsdodzes?2 HBCEAG] dZsOydd (1 {s&v,

3. 3. ssdmMmdY fwsejttwjls B MYyl ddshls!
ftedB stc O3], tc J O M€ dfadP dfdy, te MissjdzDdifswlzi d Mtslstelz H dzd-¢ O«
~ddBd Ui MCdrn dffMdzj Hise Oded2, )" jddyBd HEZY o
9 JdzsBOIsj e Ozse, dzEyj dzde'r » o tWjLbkzdz SOy dmy"
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3. 4. ) mMetslse jIsMisoedd M elstse detsfmiss v, YyOEAR
dgdmfr sOded?2, fJted dzj sBratsHBsSMIsd bklstsydzw jIs ftetsetcO

3. 5. dtcjHd ydzj dzse SCsdB3dMmmMdd d tBMdzezy do O
sBWLOdzdzsisd 65 HtetsojHjdedy d Ctdzstetsdze teOL dzd -
fesyj Mno.

36RMY r IsOdzgdw ftesosHYIs 5 BIISSHIS ], dL dzsy j dz

3. 7. l AatH] ftwtsdLosHMIse jdede" » My IsOdzed?2 €t
f sz yj dzdz" § HOdzdz' § d, Hted dzgitsBrtsHdBsMIsSd, Gtetse

3. 8. 158 tdhmif elsl®@dd@d3 € sd3d mmdw Hy zOjIs or ot
Yyd &z MstsBOL detsfylsd J 4 odzgjHtejdedwY 2O fJtejHtedwlisd:
dzj sBrSHJdBsMIsd § tetse j HJ dzefWd dpfdeiniS d 6 dzbOzOWaf{A s d usd
AL 1 U cli11rRIdI cYy ®cOdoOyelstsiddp Moz yoj dmyfr IsOd
ftoso jHjddY ofmjr ditBRrtSHdJB ~ 0O0dzOdzdL ts9 .

3.9. 1tfmdyd LOojtwhjdd” dmfr lsOdad2 dtsfd3dldnanetief:
Colsstetsdy H tsdzy dzf BT Is! slstc Oy j dzf otstf totsfyr f s
ltejHMmMjnzjdyr d3dMmdd fsHifdMmr a0 ls HOdzdzr | HBS
Elseo jtey HOs Isfqw o EMlsOdzetse dzj dzdzsdz f tstew H G § .

4 fruv{rrso 1t Llrrr1iRC Rl 3001 RE
411 toj HMIsOo dzj dzgdzOW Isj mn dzsdzsedWw Htoed e sSIstse dzj ded W
Mtstels© A dIstctsdzdz 2 [ Oc &t QWO Mf)dzj k mytftsdizdar theo Oh Is O dz
o ddetsH j dz yj m<dn ftojHftodwIsdwnr ftei HEMBOIsStcdo O
Histsy Y jlodBR S BdzPC sz tets dzOL 7 f sz uj dedets? fzlsj o
hls OdBzBO H tots KiyyyelomycafmaRianus(" 111-4 0 7, ¢sffAc O yetd mdzj H Iz
Btotsy § dzf § &3 dzO " Is © @aggharemydssengyjsiag sl QO sf )] ¢f Oc OteC
42) esdLotsHMlsos o ddesdzOIlsj ted Odztso ftocsotsHWIs i
fqn j d3j : HicsBdzj degdj o ddzsctcOH O FOHEiIEO tsA d € ts Halgdzdzks to
1802 0 Odzsdny/z M j fyls dz®@v p OTRT 50 S to jHecdsB 8 lszf jj @ |s | dzfz flgs] sk
o Ctohgefoyyy dzj BBAZjj 60 HOdZ M 1 Is oddsctcOHO. |
fsdzzyj dzd v BOMMtse 52 ¢ tsdzyj dzls 68y e As B M [z ) tzts H o g fi
ftcj f OOls HichyBOEIS SEesdOLT 1 OCIkdo datsfyls: ©
ftod c sdzdzio 2z © dzOB StcOIststcdz’ ~601D B Miztgand W D ™ ¢ P tc #s5 P HPY P ¢
ftod Isj &3 j tcOls Am]j, djOddzdfizjj2 "2JQ tme jlsdzj dedj 1 oo ts1
U fted Isj BI0ABOISEZE] 8
4.3.] tsfe j Isdzj dzdzts § MEmdzts odesmWis Hitsy Y j biABE
(sfdfoOcOteOye) . Jtetsyjddi ¢ BM&sH O jficsd disjsdsfnftt
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OposkeHHs BUHOMATEpHalbl CHUMAIOT C IPOXOKEBOTO OCAMIKa.

4.4. UcnblTaHus TPOBOAAT Ha ONHOPOAHBIX NAPTHAX CYCNa, OJHA M3 KOTOPBIX SBJIACTCS
KOHTPOJIbHO#M, Apyrasi — onbITHasl. KOHTPOJIEM SBIISETCS TEXHOJIOTHHU OCBETIIEHUS CyCiia M MPOBEACHUS
OpOoXKEHUS, IPUHATHIC HA MPEATPUATUHL.

4.5. Ot60p cpenuux npo® OCBETIECHHOrO Cyclia U COPOXKEHHOrO0 BHHOMATEpHaia MPOBOIMUTCS
cornacao 'OCT 31730.

4.6. TlpoBeneHre  TEXHONOTHMYECKOM  00paboTkH  cycna  MpemnapaToM  APONOKEBOM
SHZIOTIOJIMTAJIKTYPOHA3bl  OCYINECTBISETCS  COTJIACHO  TEXHOJOTHMYECKOM  MHCTPYKUMH 110
NPUTOTOBJICHUIO CTOJIOBBIX BUHOMATEPHAJIOB 13 BUHOTpaaa copta Llntponnsiit Marapaua.

4.7. O6paboTaHHOE Cycno HamnpaBiseTcs Ha OpoXkeHue, a BUHOMaTepHabl IOCIE OCBETJICHUS
CHHUMAIOT C 0Cazka, GUIBTPYIOT M HAMpPaBIIAIOT HA XPAaHEHUE MM PO3JIUB, IIPU ITOM HE JOIYCKAETCA
UX OKHCJICHHE.

4.8. TIpo6bl BUHOMATEPHAJIOB Uil KOHTPOJA B KonuuecTBe 4 OyThUIOK BMeCTHMOCThIO 0,7 1
otouparot B coorBercTBuu ¢ ['OCT 31730.

4.9. KoHTpO/IbHBIE NMApTHH BHHOMATEPHAIIOB W CYClla HaXOAATCA B CTAHAAPTHBIX YCIIOBHAX
XpaHEHHUs U NIEPUOANYHOCTh KOHTPOJIS ¥ 0TOOpa Mpob COBMagaeT ¢ KOHTPOJIbHBIMH.

4.10. B mpobax OMbITHBIX M KOHTPOJBHBIX 00pa3LoB Cycia MOCHE OCBETICHUS ONPENCISIOT
MacCOBYIO KOHIIGHTpallI0 B3Beceif, 00bEM OCBETIIEHHOM YacTH M OCalka; B BHHOMATepHaliax
OMPENENAIOT. 00BEMHYIO OO 3THIOBOTO CITHPTAa, MAaCCOBBIC KOHLICHTPALMH CaxapoB, THTPYEMBIX H
NeTy4ux KucyioT. [IpoBOaMTCS HX OpraHOIENTHYECKasl OLCHKA.

4.11. Texnonornyeckas OLEHKAa BUHOMATEPUAIOB U3 BUHOrpana copra Llutponnsiii Marapada
OCYLIECTBJISIETCS IO Pe3yJIbTaTaM (PH3UKO-XUMUYECKOTO H OPraHOJIEIITHIECKOTO AHAJIM30B OMBITHBIX H
KOHTPONbHBIX 00pa3uoB. Pe3ynsrarsl 0QOpMISIOTCS aKTOM M MPOTOKOJOM HCIBITAHHN U
YTBEPXIAIOTCS COTNIACHO CYLIECTBYIOILEMY MOTOKEHHUIO.

4.12. Cobmonenue TpebGoBaHHit TEXHHUKH GE30MACHOCTH M NPOU3BOACTBEHHOW CAHMTAPUM BO
BpeMs  HCObITAaHUH  TMPOBOAMTICS COIJIACHO  NCHCTBYIOIMM  HOPMATHUBHBIM  JOKYMEHTaM,
YCTaHOBJICHHBIM Ha MPEATPHUATHH.

PazpaboTrunku:

3aB. CEKTOPOM KOHBSAKA OTAE/A g

TEXHOJIOTYUH BUH U KOHbSIKOB @ Ig CE B.A. 3aropyiiko
3aB. otaenom mukpobuonorun ®I'BYH
«BHHHHMBuB «Marapau» PAH» /7// T.H. Tanamyk
Ben. Hay4. coTp. oTA€1a MUKPOOHONOTHU 7, ,,

OI'bVH «BHHUUBUB «Marapau» PAH» 2 ///',/-ié/ﬁ, E.B. UBanoBa
M.H.c. otaena mukpobuosnorun ®TBYH -
«BHHUMBuB «Marapau» PAH» /(("/ " M.IO. [IanamuTcKuii
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Voddzsy § dedd |

«JIMBAUS — ©®UJTNAJTI ®EJEPAJIBHOE 'OCY JAPCTBEHHOE
YHUTAPHOE TTPEAITPUATHE»
«TPONU3BOACTBEHHO-AT'PAPHOE OB BbEJWHEHHUE
«MACCAHJPA»

Vupasnenue nenamu [Ipesunenta Poccuiickoit Penepanuu
(®I'YII «JTIAO «Maccanapa»)

(«JIuBagus» - pumnan OI'YII (JTAO «Maccanapa»)

«THBAIAS» - OUJTHAJ OEJEPAJLHOTO
FOCYAAPCTBEHHOTO YHHTAPHOTO
NMPEANIPHSTUS (TTPOU3IBOACTBEHHO-
ATPAPHOE OBBEJAUHEHHE «MACCAH/IPA»
VYIIPABJIEHUSA AETAMHU NMPE3HAEHTA

ITPUKA3

POCCHHCKON OEAEPALIMHA
WNHH 9103002616 OrPH 1149102026985
" et a. 2016 rona r. Snra NeZ 3 4

JInst IpoBeICHHS OTIBITHO-IIPOU3BOACTBEHHBIX UCTIBITAHHH TEXHOJIOTHH IPUTOTOBIICHHS
6ebIX CTOJIOBBIX COPTOBBIX BAHOMATEPHAJIOB W3 copTa BUHOrpaaa [luTporHsiit Marpaya

1. Co3naTh KOMHCCHIO B COCTaBe:

ITpencenarens KOMHCCHH:

Ko3znosckas T.A. HHXXeHep-TexHouor ¢punmana "Jlusaaus"
OI'VII "I[TAO Maccanapa"

YneHb! KOMHCCHU:

I'oBoposa B.B. 3aBe/yIoLIas IPOU3BOICTBEHHOM
nabopatopueii hpummana "Jlusamus" OIYII
"ITAO Maccanapa"

B.A. 3aropyiiko 3aB. ceKTopoM KoHbsika PI'BYH
"BHHUMBuB"Marapau" PAH", x.T.H., npo¢.

T.H. Tanamyx Had. oTaena Mukpoduonoruu ®I'BYH
"BHHUMBuB"Marapau" PAH" Tanauryk
M.IO. lanamurckuii M.H.C. oTAena Mukpodunorun ®I'BYH

"BHHWMBuB"Marapay" PAH"

2. Tlpencenaremo xomuccuu Kosmorckoit T.A. obecreunts mMpoBeAEHHE NPOM3BOACTBEHHBIX
UCIBITaHUA B TeueHue 3-4 xpaprana 2016 r., B COOTBETCTBHE C IPOrPaMMOM M METOIMKOI,
yrBepxxaennoi ®I'bYH "BHHUMBuB"Marapau" PAH". Ilo pe3ynsraram IOATOTOBHTH IUIs

YTBEPXIAEHHUS aKT U MPOTOKOJI IIPOU3BOACTBEHHBIX UCIIBITAHUIA.

3. KOHTpOJIb 32 BHIIONHEHAEM JaHHOTO MPHKa3a OCTABIAI0 32 COBO.

e e g

Jupextop ¢ummana ['T1 "JIusag . - - ~ AW Kupromkux
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\ AO Maccaﬂ,upa
~ AM. Kupronxun
20/r.

AKT
OIBITHO-IIPOU3BO/ICTBEHHBIX UCIIBITAHHHN TEXHOJIOTHH NIPHIOTOBJICHHS OEIBIX CTOIOBBIX
COPTOBBIX BUHOMATEPHAIIOB M3 COpTa BHHOrpaza I{utponusit Marpaya.

Oumnuan "Jlusamus"
OI'VII "I[TAO Maccanapa” A" 71 20/L1.

KoMHuccns B cocTaBe: IpeaceaaTeis — HHKeHepa texHonora ¢ummana "Jlusagus" OI'VII
"TIAO Maccangpa"Ko3noBckoit TaTesiHbl AJleKCaHIPOBHBL., 3aBEIYIOIIEH IPOM3BOICTBEHHOM
naboparopueit Qummana "JuBamus" PI'YII "IIAO Maccanapa” T'ooposoit Bukrtopun
BiauMHpOBHEI, 3aB. cekTopoM koHbska ®I'BYH "BHHUVBuB"Marapau" PAH", 1.1.1., npod.
3aropyiiko B.A., Hau. otmena MmukpoGuonorun OI'BYH "BHHMMBuB"Marapau" PAH"
Tapamyk T.H., m.H.c. ormena wmukpobuinorun OI'BYH "BHHMMBuB"Marapau" PAH"
Ilanamutckoro M.IO. HasHauenHas mpukazoMm NeS5>-H ot "2(" aleyesa 2016r. nposena B
nepuon ¢ "of" G 2016 r. mo "4X" _ 4/ 2016 T. TIPOM3BONCTBEHHBIE HCIIHITAHHUS
TEXHOJIOTHH [IPUTOTOBJIEHHUS OEIBIX CTOJIOBBIX COPTOBBIX BAHOMATEPHAIOB W3 COPTa BUHOTpaJa
LlutpoHHslli Marpaya ¢ HCIONB30BaHHEM INTaMMa Jpoxoked 1-76 u oOpaGoTkoit cycna
npenapaTom JIPOXKEBOM MOJTUTaIaKTypOHAa3bl, pa3paboTaHHOM B OI'bYH
"BHHUMBuB"Marapau" PAH".

KoMuccus 1Mo pe3ysibTaTaM HpOU3BOACTBEHHBIX UCIIBITAHUN CUUTAET:
TEXHOJIOTHIO IIPUTOTOBJIEHHS OEJIBIX CTOJIOBBIX COPTOBBIX BHHOMATEPHAJIOB U3 COpPTa BHHOTpaIa
Llutponnslii Marpaya ¢ HCIOJb30BaHHEM ITamMma gpoxokedt 1-76 u obpabortkoi cycna
[penapaToM APOXOKEBOH MOMUIaIaKTypPOHAa3bl IPHHATON U PEKOMEHIYET [1Jisl BHEAPEHUSL.

]
Ipunoxenue: [IpoTokoI IPOU3BOACTBEHHBIX UCIILITAHMHI Ha 4 CTp.

o7 ) }? .A. Kosnosckas

[Tpencenarenb KOMUCCUH: / :
4 2 B.B. I'oBopoBa

B.A. 3aropyiiko
> T.H. Tanamyx

YeHbl KOMHCCHUH: v
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THBAZNAS> - GIIHAT GEIEPATBHOTO
rOCYIAPCTBEHHOTO VHHTAPHOTO
NPEANPHSTHS (1POM3BOACTBEHHO- IIpunoxeHue K aKTy
ATPAPHOE OFbEAMHEHME « o
sty i ﬁm AME’;,%;%::{.‘:‘" TIPOM3BOJICTBEHHBIX UCTIBITAHHUH
POCCHHCKON OENEPALIUM ot "1&" 14 2016.
WHH 9103002616 OTPH 1149102026985 ) e

IMPOTOKOJI

OTIBITHO-TTPOU3BOACTBEHHBIX UCIIBITAHUH IPUTOTOBICHHUS O€JIBIX CTONOBBIX
COPTOBBIX BUHOMATEpHaJIOB U3 copTa BHHOrpasa LlutponHelit Marpaua Ha mraMMe
npoxokeit I-76 ¢ 06paboTkoii cycia npenapaTom ApoKKEBOH IOJHIalaKTypOHA3hI

Dunuan "Jlusagus"
®I'VII "TIAO Maccanzapa" "L 44 20 T

Komiuccus B cocraBe: NpeicenarTens — HWHXKEHepa-TexHojora ¢unuana
"Jlupagusa" @DI'YII "ITAO Maccaunpa" Kosznosckoit T.A., 3aBemyromei
MPOM3BOACTBEHHOM nabGoparopueit  dumuana "Jlusagusa" OI'VII "TIAO
Maccangpa" ToBoposoii B.B., 3aBenyromero cekropoMm KoHbsika @®I'BYH
"BHHUMBuB"Marapa4y" PAH", a.1.H., npo¢. 3aropyiko B.A., HauanbHHKa
otnena Mmukpobuonornu Tamamyxk T.H., M.H.c. oraena MukpobGuonoruu
[Ianamurckoro M.IO. nmposena B nepuoxn ¢ "O'" O 9 mo"iL" A4 2016
I. ONBITHO-NPOM3BOJCTBEHHbIE HCIBITAHUS TIPUTOTOBIEHUS OEJBIX CTOJOBBIX
COPTOBBIX BUHOMATEPHAJIOB U3 copTa BUHOTpaja LluTponHsiii Marpaya Ha mramMme
aposxokei [-76 ¢ 06paboTkoii cycia mpenapaToM APOXIKEBO! MOIUIaIaKTy pOHA3bI.

Llenb MchbITaHWMi sBIsUIach anpobaumus TeXHONOruM obpaboTku cycia
BUHOrpaga copra L{uTpoHHBIH  Marapaua  mpemapatoM  IpOXOKEeBOH
MOJIUraJaKTypPOHA3bl [T KAYeCTBEHHOT'O OCBETJIEHHMS CyClla U C MCIIOJIb30BaHHEM
mwramma I-76 i GposkeHus 1Uisl yCHIICHHsI MyCKaTHOTO apoMara U BKyca.

Ucnsitanus mramMma  JpOXOKeH " mpenapaTa  JPOXOKEBOH
TOJIUraaKTypOHa3bl OCYLIECTBISUIM Ha Cycle M3 BMHOrpazna copra LIMTpoHHbIH
Marapava, HCIIOTBb3yeMOTro Jji IPHIOTOBIIEHHS CTOJOBBIX M IECEPTHBIX BUH.

XpaHeHHe TTOIyYeHHBIX U KOHTPOJIBHBIX BUHOMATEPHAIOB OCYLIECTBISIOCH
B 3aKPBITBIX EMKOCTSX.

Ha MOMEHT MpOBEIEHHS ONBITHO-TPOU3BOACTBEHHbBIX HCIIBITAHHHM KOMUCCHU
ObLIM TpPEACTABIEHBI: MNPOrpaMMa M METOAUKA OIBITHO-TIPOM3BOJCTBEHHBIX
UCMBITAHUH M TEXHOJOrWYecKass MHCTPYKIMSA IO TNPHUIOTOBIEHHMIO CTOJIOBBIX
BHHOMATEpHAJIOB M3 BUHOrpaaa copra Liutponnsiit Marapaya.

TexHOIOrHs IPH MPOU3BOACTBEHHBIX HCIIBITAHUAX NPElycCMaTpyUBaa:

06paboTKy cycia IpernapaToM ApO}OKEBOH MOJMranakTypOHasbl C LEINbO
KaueCcTBEHHOTO OCBETJIEHMS IO BBIXOJY OCBETJIEHHON 4acTH M o0bema ocajka H
coJep KaHus B3BECEH;
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isime | Isdlsdgd Pd an@dpdizOds H J ¢ O dzldsAnpdj®ls di datz ¢
Mz mdz® d dzv OeDyirfise, o " sHO d Ssdzdyj Mlsea © oL

I B totsyJiffledn dz© dzOH Bt PIBMBHZ 7 ( ¢ ts dzlslEag ds ff)r I

isftcd HJ dzj dzd J ts ) datdodgd b M SWAdd-L d Cdfis Stc G C
f 5¢C0OL @lssjdedzjRj dzdz" = o ddzsBZOIsj toed Odzts o

RMMdzj Hise Odad W Isj » dztsdztsc d sfe J Isdzj dz
o ddsBOIsj cdOdzse ftctfg tgH 6 tzd B I5 o @ ted 2z¥ f) gizgizH 2 ¢
d destedi3OIsdodzts?2 HECEdR) dzsOydd:

i slsptste Mitcj Hdzj 2 Htese' Sl B©HASKGESH dS?
ftecsosHddzd Me zOMmdes " wBtstcded C 2 tsMmdzase dzr =
dzstc di3OIsd o dz' =~ B3OIs j ted Odzts o i 8¢ t§ s d ucdsta Hz ff 13
[ddefnj dz' AL ftetsHisSdS t A 05.05.1998) ;

I ftedetslstse dzj dzd J Mstsdzso f s d p g AR it
Isj ndesdzse d yJ M< 2  dfddiyflsstaddsCtsipddej dzd M dzse '
o ddzsGtcOH O Mtstels O Adlstetsdzdz 2 [ O OtcOYO
Saccharmnycescerevisiae ( "1-7 6 )  Kldyveromyces marxianus ( =~ [111-407)

(v R9103063859.002:2016).

[ dzv dmfr sOdedw B'M dzts fftoj HisMIsOo dzj dets ME

o ddes 3OIs j e Odz' ftotsdL © j Hj dadz" j o kfmdzse c
J OMMOdH BRSO sydesdy ¢ sdzd ug Milse 4 .
ltetsdL o sHMise s o ddzsdzOIs j tcd Odzts o ftotso

Isj rndesdzse d yd M¢ 52 MatgaE3s OH OH itpe tddg Ezd L d Is i Ha
BOMMtse 52 € sdzyj dASEO O @/ \HE OEdd dzO0 o -Odz
Gicj Bdzj SIsH | 2dls | drjzthldp tcOdzd o Ctdzdyg Mlse j
o JqdzsGtcOH O. l sz yj dedetsy] MEMmdzs MEzdz' W dIsdte
Cdzyj dzlstcOydd tBh j 80 HIzEIE fpg® OH jiMedzy 760
f Oteflsd sHdzO dL Clstster L B ' dzOo dgttfiilsylichkz dalz A
ftoj f OtcOl HiYy Y jos2 1 (e tpiFEddE Gdf6 Uisthtsts dz
1500 JH [/ Bz, ftodetslstseodzj dzdz' 2 o dAQ)BHs@O Is
9" HJ ) o @R dagf j § tod s &Y j tc sz tefjB jdzjy Coleolsy
o j wis'iffOd o ®fzdjdigd p 24 U §-4ulsj &Y j Oz

1 sfMmdzj sismilsOd o Odzd W i tc s ostdipod) deddz] @dASHEA]
Csdzd yd Mlso @j.al3 o j My 2 o

| o j dpzjfpdess jodassiydidih ¢ t©OL 9 SHCE -T6s O
(s s)52d (SCodstttdd ¢ Oc OO E Wtk is o ts HYdtaidd
S5 B j tOQbiayj. BV s L Oojteh jddé Mfdbtse sct
fdzddzf@ Htctsy ) j o 56 gLz tzin® f dPedtdoCddd” dzd . dzO0 =~ to
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ltotso tsH d dzd OZOEAIBd UIJLFE s 1 5C 0L Olsj ¢
Stec Odetsdzy § Isd y§ g ztf x| J- fipaet@sigioOds | o O dzts o .

MicOdzj dedj frilsdz' = d SCodzlstetsdz! dz@ =  Otols
L BOdzdtetso Odzdz" » tj L jiocozOtORn 28] (w8MdBY d
sfrilsdts? §Otlsdd MemMdzO MtsmMisOoddz 1000 Isr f

tdLEzd sQOIsT ts BHGjOsB Isfislds@ y d =dzdz®@ W dztsjsEpfs@aizt
ftoj HiNls @ st sdzOR HJjcekMsOydd mMemdzo d -

¢ dzO dzd L H Odzdz" ~ fsCOLr 90] s, Yylsts fteod
COyj Mmoo jdadetsj Jjets Mo jlsdzjdedj d B©BOL t5¢
sBdzj GYyoOjls Isjrdsdzsedyj MSydijo Odzd d tc @Ued dj o Y
[ J GzMlsOyd s dzdzO W syj dz¢ 0 ¢ 0L OddQ), tc d3y tizls d
ftojf OcOlstsds Htctsy Y j ots?2  isdeH tstdds drd ¢ ©rADO s 7 't
f sisstetsdzdzn ©lslsj &zCtso o Otes®Olj d oCkfj

letso j HJ dzd )V Bl2OS " jlsB@d3dig B § 1) i) supddae)ez® >y d o C
MOR Otetse M Mif igdz®@ yJ dzed §j &3 & OyJ Mise j dzdz' = o d d
ydlstcamledys Olsdz” d3 OtesBOIstsd3 d o ¢ k2 Msds.

¢ dzO dzd L HOdzdzr = 5 A B EOBBICHEYCJI U d fg B RO €
o jlsdz dedd MEkMmdzO dj datfzts Bzlz voj et BOE Pig g @ &
HOdz! dgj 2h jd&3 stejBlzEIls dgjdzr " jets Ctsdzd yd Mise C
¢ tsdzls tots dzj 3. [ 4 G EMis Oy d s dzadats d3Cdsyj jfateQOmats@dz @,
MBtcOY do Odzd j i sdzlz Yy j dedats 56 Mg fnEds B dg® o 2 jsl
o ( dzts 3Qijotcd @ B tsdzj | o ' tc Ozl fipfizO I3dz" iz Is @ ts tzc
MtcOodzgj dzd® ) Ctdelstetsdzj &3 d dzj o7 L " 90jls
fsMisstesdzdzd n Blslsj dzStso d dzgj HsMISOE 59 .

l " 9aBHT :

1. ltcd BLOBBISE j mMemMdzO fJtoj f OcOIstsd
sfe § Isdzj ded 'nls if @@d jsds tsBJ MY J udo Odztsfy!  J ¢
sBtcOL s Odzd § f zslsdesets tsMOHEC O, Ylsts tsB d
HJ ¢ Odzls Oyd d ffirfincieChiplal]] g 14 jsdkdizj f o OF hjdiHs o o jff
HOdz' dzj 2h d- BGBiOBEISC ORF .

2. lwd MmBtO) da @detbdz itkdEalad-yigs, " ¥ 6 dgiz®
o JdzssBOIs j tcd Odz" tslsdzd yOdzdfm: WwicCts o tcOy j d
di3j dzd H j ¢ Efyls Oy d ts dzdzlz &C tstetals jleds@iis WA PR Uj B

3. it S5d3j dzH 59 Ols ! tcOL tc OB 5ls O dzdzlz © Al
Isj m detsdztsc d © d e d By Istts eRdzj Bpls sdztseo ' A Mtstclsts o !
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copra BuHOrpana LlurponHsiii Marpaya Ha mramme apoxokei I1-76 ¢ o6paGoTkoi
Cycia MpernapaToM APOXCOKeBOM IOJNMraJakTypOHashl JUli BHEAPEHHs B
BHHOJIETIBYECKYIO IPOMBILUIEHHOCTb.

IIpencenarens KOMMCCHU: / % //TA Kosnosckas

YneHbl KOMUCCHH: " B.B.Tosoposa

' » /i L{ e . B.A. 3aropyiixo
’TW’ T.H. Tanamyk

/// ?M, ~ M.IO. lllanamuTckuii
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) tod dzts 3l dzd

IMTPOTOKOJI

nerycrammu cycna, ocserienHoro ®IT/ID u BbpabOTaHHOrO M3 COpTa BUHOTPAjIA
Llurponnsiit Marapauya, B ycnosusx ¢umana "Jlupamus" ®I'YII "TIAO Maccanapa”

ot "08" ez LopL2016 T.

[Ipencenarens aerycraiOHHON

KOMHCCHUM: Koznosckas T.A., HHoKeHEP-TEXHOIOT
¢wmana "Jlusagus" OI'YII "TIAO
Maccaunnpa"

Cexperapb ['oBoposa B.B., 3aBeayromas

IMPOU3BOICTBEHHOM 1aboparopueit
¢wmana "Jlupagus" ®I'YII "TTIAO
Maccanpa"

YyacTBoBau

OI'bBYH "BHHHHBuUB "Marapa4a" PAH" 3aropyiiko B.A., 3aB. CEKT. KOHbsIKa
Tanamyk T.H., Hau. otaena
MUKpPOOHOIIOTUH, KaH/I. TEXH. HAYK
Ilanamurckuit M.1O., M.H.C. oTAena
MHUKpPOOHOJIOTUH

Ilesib: YCTAHOBHMTH BIMSHHE TEXHOJIOTMYECKOH 00paboTKM JIPOMOKEBBIM
NpenaparoM MoJUrATaKTypOHa3bl Ha OPTaHONENITHYECKHUE CBOMCTBA CyCIa.

Pe3yibTarhl MPOU3BOACTBEHHBIX UCTIBITAHUIHA

€ryCTaliOHHAs
O6bem Bsixox Conepxanue Hery
OnpIT o s XapakTepucTUKa cycnia OLICHKa,
cycna, mi | cycna, % B3BECei, I/11 s
cpexuuii 6aun
Kontpons,

CycCII0 10 1000 - = MPTSOS mpmIAn i 74
apoMar, BKyC YHMCTbIi

OCTBETJICHHS
Konrposs, Y4aCTHYHO OCBETJICHHOE,
OTCTaWBaHUE 1000 70 35,5 COpTOBO¥} apomar, BKyC 7.5
Ha X0JI0ny YUCTBIN
OmbIT, CHIIbHBIHN OMAJI,
obpabotka 1000 71 194 COpTOBOI apoMar, BKyC 7.5

QITIAD YUCTBIN
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