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BAKTEPMJE M/IEMHE KUCE/IUHE

GEPMEHTALIMIA



= Tpoayxeme reproga OAPXKUBOCTU U Ocurypatbe 6e36e4HOCTM XpaHe Ha OCHOBY
aKTUBHOCTU NPUPOAHO MPUCYTHUX MUKPOOPraHusama (6akrepuja) u/uam ca
CBPXOM 4,043aTUX, U[W/W HUXOBMX aHTUMUKPOBHMX CacTOjaKa, a KpO3 CMOHTaHM
WM KOHTPO/IMCaHM NMpoLLec q)epmeHTau,me



YBOA,

——— = - ———

= BAKTEPWMJE M/IEMHE KUCE/IMHE- ,,HALLMARK* nHayctpuje maeka

= KomepuwjanHu 3Hauaj,,dairy fermentation industry* — apyra no peay npou3Boamba
- (HaKoH Npou13BOAHEe a/IKOXO/HMX Nnha)

. bequa ynora - Lactococcus, Leuconostoc, Lactobacillus, Streptococcus, Pediococcus

= Be/mMKu UCTparkMBa4vku Hanop Hay4He 3a’{/€‘eﬂHmu,e Ka Cno3Haju pusunonoruje,
buoxemusma u reHeTuyKkor ,,make up“bMK 'y ogHOCY Ha MHAYCTPUjCKU
(TEXHO/IOLLKW) BAXKHA CBOJCTBA: npoayKumja MneyYHe KUCe/MHe, MpOoTe0/113a
MpOTenHa M/1eKa, OCEeT/bUBOCT Ha BaKTepuogare, Kao 1 Apyra CBOjCTBA Koja
AeTepMUHULLY KBAZMTET GUHA/IHMX MPOU3BOAA - NPOAYKLMja er3onoamcaxapumaa,
mMeTaboamnsam umMTpaTa — NpoAYKLUMja apOMOreHux jegubemna, CMHTe3a bakTepuroumHa

= OBACBOJCTBACY,,PLASMID-BORNE“

e - ctabunHa U KOHTPO/IMCaHa ekcnpecuja ,,dairying-relevant
genes‘‘ No MXOBOj MHCEpPLUUjU Y XpOMO30M BakTepujckor gomahuHa (peKOM MHauwmja)



YBOA,

— - : ——— : e e s T

[MPOMEHE
0 cHaxHO 1 gedUHMCaHO TPXKULLTE
U aytomatusaumja m ApaLI,MOHaﬂMBaLl,M]'a MHAYCTPUje M/1eKa

U noTpotuay ocet/bus Ha mHora ,,HEALTH and ENVIRONMENTAL ISSUES®, y3 3axTes seher u
60/be MHPOpMMCaHOr n3bopa

O TPAHCITAUMIA AKYMYZTUPAHOT 3HAHA Y EMOTEXHOHOLLI KY PEA/THOCT -
ONTUMN3ALNIA TIPOU3BOAE kpo3 CTAPTEPE CTABU/THUX MTEPOOPMAHCH



YBOA,

= M3y3eTHa puHaHCKjcKa nomoh EY Kpo3 crnoH3opucare T3B.,,LONG-TERM
RESEARCH “Kp03 HEKO/IUKO CyKuecusHUX npozpama nod kanom BIOTECHNOLOGY
PROGRAMME - 56 nabopaTopuja 13 42 UCTPANKMBAYKE UHCTUTYLIMNjE
napTuymnupasae y uHterpmcaHom ,,STARLAB “ npojeKkTy

1.  Cell engineering of L. lactis

2. LAB with modified proteolytic properties in milk fermen'tation.

3. Control of bacteriophage development in LAB

- 4. The molecular biology and genetics of thermophilic LAB

5. LAB as cell factories for the production and delivery of mucosal immunogens

6. Carbon catabolite control in food grade lactobacilli



NOTPATA

KOHBEHLMOHA/NHE METOAE MOBO/bLUAHA— BpemMeHcKM ayru

,yScreening‘ NpoToOKO/M y /by CeneKkumje cojeBa uan MyTaHaTa Koju
MCMNo/baBajy HOBA U/KUAM N060/blIaHA CBOjCTBA

[MpaKTnyHa anamkauuja— ynotpeba BACTERIOPHAGE INSENSITIVE MUTANTS
(BIM) y uHaycTpUju

N gasbe oncTaje n Kopuctu ce y unay nosehawa FTEHETUYKOT ,,POOL-a“
ctapTepa ( ayre, 3aXTeBHe npoleaype v TELKO 3a NpeaBnaeTU Kako he ce
Ce/IeKLMOHMUCAHU COjeBU NMOKA3aTH y KOMepPLMja/IHOj MPOM3BOAHW)

KacHe 1980. — an/ivkaumja pekombuHaHTHe AHA TexHonoruje;
MoaundUKaumja cojeBa Ha BeoOMa NpeLmn3aH HauMH 1 reHepucame ,,custom-
designed* ctapTepa ca cneyujaanszosaHum dyHKUMjama



OEPMEHTALMJA

= HajcTapuju HauMH KOH3epBucara xpaHe — NNPUHUWII NMPOBE A
[MOIPELLUKE - cheAOKoarynmmyhm CUPEBU — NpeTeya CBUX OCTa/INX
- BpCTa cupesa

* MuKpobHa pepmeHTaumja xpaHe — 6000 BC



WHY FERMENTED PRODUCTS ?

CBap/bMBOCT

[peaurecTtuja YX — 60/ba TONEpaHLUMja jOrypTa KOA /1aKTO3a MHTO/IEPAHTHUX
ocoba '

[pegurectmja npoTemHa— U3BOP OMONOLLKU aKTUBHUX KOMMOHEHTU —NenTUAm Ca
OMOUAHOM, aHTUKAHLEPOreHOM, aHTUXUMNEPTEH3UBHOM, UMYHOMOAY/AIATOPHOM
aKTMBHOLLhY .

Penpecuja natoreHa u MO KBapa: cHu»Kere pH Ha 0OCHOBY NpoAyKLUMje OPraHCKMX

KUCe/IMHA, KOMMeTuUMja 3a XpambuBe MaTepuje, CHUXKaBare peaoKC NoTeHumjana,

NpoAYyKLUMja cneundU4HUX MHXUOUTOPHUX jeAnrberba - DakTepuoLmHU



CTATUCTUKA

" Bulletin No. 35 IDF — 22 Kr no r/11aBv CTaHOBHUMKa (MpoceyHa
roAuLltba MOTPOLLHba pepMeHTUCaHMX Npoussoga y EBporn)

= 8,5 6B1AMOHa K pepMeHTMCaHOr M1eKa/roAnHA
= 108CFU/g - 8,5 x 102° BMK

" 4 X10-"2g -3 400 TOHe heauja BMH rogviimbe y EBponu
(bepmMeHTHCaHa M/eKa)

,,the annual per-capita consumption of fermented milk products (including yogurt) in Europe (35-45 L/person/ year), particularly in
Scandinavian countries and the Netherlands, which is considerably higher than that in North America (4-5 L/person/year)‘ (Saxelin, 2008)




Standardization

1

Homogenization

CNEA, TEXHO/IOLLIKMX
e Trsuiment NOCTYMNAKA Y MPOU3BO/AHM
®EPMEHTUCAHMX MPOM3BOAA

Culture

preparation




CTAPTEPU

——— = - —

CTapTep Ky/ATypa — MWKpPOOHM npenapaTt; CcagpXu Be/MKU 6poj
henvja Hajmawe jegHe BpcTe MO; ca HaMepoMm ce A0Adje TeEPMUYKMU
obpaheHoM cyncTpaTy Kako 6u g0o6uan dbepmMeHTUCaHU MPOU3BOA
K .To ybp3aBarbeM WM KOHTpO/MUCateMm rnpoueca depmeHTaumje
(MeTabo/MyKa aKTUBHOCT)

hpOl/l3BO,£I,I—b3 bepMeHTUCaHUX MPOU3BoAa — EMOHPOLLECM PAHE

CnoHTaHe d¢epmeHTauuje — aKTMBHOCT aYTOXTOHMX cCoOjeBa
MOPEK/IOM U3 CUPOBUHE U OKPYXera



NMPABU/HUK O KBAJIUTETY NPOU3BOAA O4 M/IEKA U CTAPTEP KYIITYPA

(,,Cﬂy)i-(GEHM rAacHuKk PC, 6p. 33 0g 18. Maja 2010, 69 04 24. centembpa 2010, 43 04 17. Maja
2013 - Ap. NPABU/IHUK, 34 04 26. MapTa 2014.)

et = - ——

YaaH 72.

CrapTep Ky/AType Cy KyAType jeAHOr nAu BuLLe COjeBa jegHe BPCTe UAU BULLE COjeBa
ABEe UK BULLE BPCTa MUKPOOPraHnsama, Koje CBOjoM akTMBHOLWhy ycmepaBajy
TEXHO/IOLLKM NMpoLec NpomsBoate pepmMeHTUCaHNX MPOMU3BOAa 04 M/eKa U
MCTOBPEMEHO UM Aajy ogpeheHa ceH30pCKa CBOjCTBA. ﬂOCTO]e ABa TUMNa CTapTep
KYATYpa, 1 TO: Me€30PU/IHU U TEPMOPU/HU.

- YnaH 73.

CTapTep KyAType Mmory 6uTH Te4He, IMoPpu/IM30BaHE UAM CMP3HYTE.



NOAENA

= CE/IEKUMOHUCAHE M MPEUM3HO AEPUHUCAHE

npeaBua/bMBa M- MOHOB/bMBA - CTOMA  auuanduKauunje, U pasBUjaHba
cnemegqumx ceH3cl>/Fme AKapaKTeEMCTVIKa - KOHTPO/IA I'IPOLL
PEPMEHTALMIE AOBVJAH MPOU3BOAA  CTAHAAPAHOT
KBA/IUTETA; MOHO 1 MeLIOBUTE KYyAType, Me30du/iHe n tepmoduiHe, 2
TMna 6akrtepuja — MpPOAYUEHTU KUCe/IMHE U MPOAYLEHTU apOMOreHUX
mMaTepuja |

- HEAEOUHWNCAHE, TPAAULUMNOHA/NHE KY/ITYPE

npupogHe, . “wild-type” BMK; wuHMUMpajy npouec 'y OACYCTBY
KOMepLUMjaZHUX CTapTepa; HeMmoOHOB/LUBOCT YKyCa KO4 TpaAULMOHA/HUX
npousBoga — HCBMK - He npeacTaB/bajy Ae€0 CcTapTepa, a/iu Ce Yy Be/IMKOj
buomacn ycCnocCtaB/bajy TOKOM nMepuoga 3pewa, Kao CeKyHaapHa
MUKpOBUOTa

ECA



MCTOPUJAT

v 3emM/ba 4,5 anmjapp,i/i roguHa ctapa, bMK 3 munujapam

=== ;LWNJX?_',

LV TR R a4  roavna
VATV RV SRS |
e S f. | v nonysnauuja BMK ce nporpecvBHO WMPU MOjaBOM cucapa

npe 65 MU/IMOHA rogMHa

v’ y3rajarbe CTOKe — npe 8000 roAuHa — NpaKkca Npou3BOo/AHba
dbepmeHTHCaHe XpaHe

v’ MpBU C/IMKOBHM 3anu1C Ha cTean u3 goba MNTos0mejay
cTapom ErmnTy

v’ Bubauja - nanM]apx ABpaM npea Tpy aHhena nsHou
ANEKO. 2sis VI S




MCTOPUJAT

L R HE SO Wi SRR T L

Bacteria :

Xomep — Oanceja — npsu npomsBohay cupa Polyfemus —

(Aristotel, Varro, Columella)

PuUMCKe /1ervje — MHCTpyMEeHTa/ Wnpera TEXHO/I0ruje
u3page cmpesa |

'CASEALE -3acebHe npocTtopuje

Cpeatbu BEK — MAHACTUPU, BeIUKU deyaanHu nocjeam

,[l,oga PeHecaHce — cup Huje 34paB, NONY/NAPHOCT ce
Bpaha Mo4YeTKoM 19. BEKaA S W

CUCTEMAaTCKa yUOTEle6a'CTapTep KyATypa — cpeagnHom XX
croneha /Christian Hansen :

dbepmeHTauuja ca ce1eKLMOHNMCAHUM UHTECTUHAAHUM MO
=1935. Shirota Institute for Research on Protective

\“

MHAYCTPUjCKA NMpUMEHa NpOBHOTCKUX MO — noc/e 1990.
rogaviHe - .



= AOCTYNMHOCT reHOMCKMX cekBeHuM BMK 6aua HOBO CBeT/10 Ha eBOAYLIU|Y
o0BMX MO Kpo3 M€K0 Kao cyncTpat (MUKpOCpeAUHy — XabutaT —
eKOCMCTeM) rybuTak n nHaktmBauuja reHa /1YC xopu3oHTaiHu TpaHcdep
~reHa N/1YC meTtabosmyka cmmnnmcbmxau,ma

- _ EE———— ~ —

Strain-specific genes
Strain-spacific functons

Core genome
Straln common functions

Current Opinian in Biotechnolagy

The pangenoms.

The pangenome of a species consists of the entira gene sat presant
within the spacies. The core genome contains those genes common to
all straims, while group and strain-speci anas may reflact niche
specific evolution. Genome and pangsno comparisons provide a
powerful avenue to tha discovery of new biological functions, and, where
they can be linked to function, to unravalling complax biological
machanisms.




BEMK (Lactic Acid Bacteria / LAB)

S ——— = - —_— - —

= [pyna pam no3nTMBHMX, HecnoporeHnx MO pyHKUMOHANHO NOBE3aHUX
Ha OCHOBY CMOCOBHOCTU Aa MPOAYKYjY M/I€YHY KMCE/IMHY TOKOM XOMO-
nan xetepopepmeHTauuje; pakyaTaTMBHO aHaepobHuU ca
bepMeHTaTMBHMM MeTabon3MoM

= KaTtasnasa HeraTuBHMU [y PETKUM C/1y4ajeBMMA aKTUBHOCT NceyaoKaTanase
= Mopdonolwku 06amum Koka, wranuha, KOKobaLmam, xemoopraHoTpodu

* (/1260 NPOTEO/MTUYHU U IUTNIONIUTUYHWU, KOMIM/IEKCHU HYTPUTUBHM
3axTeBu (MypuHCKe U NUpUMUAnHCKe b6ase, AK, BuT b rpyne)



R/byY 33 ,a,mcpepeHu,mau,my BMK 1 komnapauuja ca TafaliboMm

TaHCOHOMVleM
Rod Oblik Katalaza Redukcija Fermentacija Sadasnji rodovi
nitrata
Betabacterium Stapic |- . hetero Lactobacillus
Weisella
Thermobacterium stapic - - homo Lactobacillus
| Streptobacterium Stapic - - homo, hetero Lactobacillus
| Carnobacterium
Streptococcus koka - - homo Streptococcus
' Enterococcus
Lactococcus
Vagococcus
Betacoccus koka - - hetero- Leuconostoc
Oenococcus
Weisella
Microbacterium Stapic + + homo Brochothrix
Tetracoccus koka + + homo Pediococcus
Tetragenococcus
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Volume 70, Issue &

Research Article

A taxonomic note on the genus Lactobacillus: Description of 23 novel
genera, emended description of the genus Lactobacillus Beijerinck
1901, and union of Lactobacillaceae and Leuconostocaceae 3

Jinshui Zheng'-T, Stijn Wittouck? 7@, Elisa Salvetti®t, Charles M.A.P. Franz®, Hugh M.B. Harris®g®, Pacla Mattarelli®f), Paul
W. 0'Toole®(), Bruno Pot”, Peter Vandamme®@), Jens Walter® %, Koichi Watanabe!"'2®), Sander Wuyts?(®), Giovanna E.
Felis®T@@, Michael G. Ganzle® 3t@), Sarah Lebeer®t

O View Affiliations

First Published: 15 April 2020 | https://doi.org/10.1099/ijsem.0.004107

o Info Oy Gat Access \\ Tools -(: Share

The genus Lactobacillus comprises 261 species (at March 2020) that are extremely diverse at phenotypic. ecological and genotypic levels.
This study evaluated the taxoenomy of Lactobacillaceae and Levconostocaceae on the basis of whole genome sequences. Parameters that
were evaluated included core genome phylogeny, (conserved) pairwise average amino acid identity, clade-specific signature genes,
physiological criteriz and the ecology of the organisms. Based on this polyphasic approach, we propose reclassification of the genus
Lactobacillusinto 25 genera including the emended genus Lacfobacillus , which includes host-adapted organisms that have been referred
to as the Lactobacillus delbrueckii group, Paralacfobacillus and 23 novel genera for which the names Holzapfelia. Amylolactobacillus,
Bombilactobacillus, Companilactobacillus, Lapidilactobacillus, Agrilactobacillus, Schieiferilactobacillus, Loigolactobacilus,
Lacticaseibacillus, Latilactobacillus, Dellaglioa, Liguorilactobacillus, Ligitactobacillus, Lactiplantibacillus, Furfurilactobacillus,
Paucilactobacillus, Limosilactobacillus, Fructilactobacillus, Acetilactobacilius, Apilactobacillus, Levilactobacillus. Secundilactobacillus and
Lentilactobacillus are proposed. We also propose to emend the description of the family Lactobacillaceae to include all genera that were
previously included in families Lacfobacillacese and Leuconostocacese . The generic term ‘lactobacilli’ will remain useful to designate all
organisms that were classified as Lactfobacillaceae until 2020. This reclassification reflects the phylegenetic position of the micro-
organisms, and groups lactobacilli into rebust clades with shared ecological and metabolic properties, as exemplified for the emended
genus Lactobacillus encompassing species adapted to vertebrates (such as Lacfobacilius delbrueckii, Lactobacillus iners , Lactobacillus

¢
crispatus . Lactobacillus jensensii, Lactobacillus johnsonii and Lactobacillus acidophilus ) or invertebrates (such as Lactobacillus apis and

Lactobacillus bombicola).

Received: 02/10/2019 Accepted: 26/02/2020 Revised: 15/12/2019 Published Online: 15/04/2020




https: //4cau4lsaler1zglkq%wnm|e1 wDenEme netdna ssl.com/wp-
content/uDloads/2020/08/Lactobac1IIus scientist linked. e}

ISAPP/INTERNATIONAL SCIENTIFIC ASSOCIATION FOR PROBIOTICS and
PREBIOTICS

= Based on this polyphasic approach, the authors reclassified the
genus Lactobacillus into 25 genera including the emended
genus Lactobacillus, which includes host-adapted organisms that have been
referred to as the L. delbrueckii group; Paralactobacillus; as well as 23 novel
genera: Acetilactobacillus, Agrilactobacillus, Amylolactobacillus, Apilactobacillus,
Bombilactobacillus, Companilactobacillus, Dellaglioa, Fructilactobacillus,
Furfurilactobacillus, Holzapfelia, Lacticaseibacillus, Lactiplantibacillus,
Lapidilactobacillus, Latilactobacillus, Lentilactobacillus, Levilactobacillus,
Ligilactobacillus, Limosilactobacillus, Liquorilactobacillus, Loigolactobacilus,
Paucilactobacillus, Schleiferilactobacillus, and Secundilactobacillus.


https://4cau4jsaler1zglkq3wnmje1-wpengine.netdna-ssl.com/wp-content/uploads/2020/08/Lactobacillus_scientist_linked.pdf
https://4cau4jsaler1zglkq3wnmje1-wpengine.netdna-ssl.com/wp-content/uploads/2020/08/Lactobacillus_scientist_linked.pdf

Enter a species name
Basonym (old species name)

Lactobacillus plantarum

ar
New name

e.0. Fructilactobacillus sanfranciscensis

Search

http://lactotax.embl.de/wuyts/lactotax/

Lactiplantibacillus plantarum subsp. plantarum

Type strain: ATCC 14917= CCUG 30503 = CIP 103151 = DSM 20174 = IFO (now NBRC) 15891 = JCIM 1149 = LMG 6907 = NCIMB 11974
= NRRL B-4495

Basonyms (old species names): Lactobacilius plantarum, subsp. plantarum
DOI for name rejection: 10.1099/(jsem.0.004141

Accession numbers

Genbank 165 rRNA gene accession number: AJ965452
Genbank genome accession number: AZEJOOO00000

Additional information

Year of valid or effective publication: 1215
DOI: 10.1099/1j5.0.63333-0 / not sure

Properties of the genus

Meaning of the genus name: Lactobacilli related to plants
Type species: L. plantarum



http://lactotax.embl.de/wuyts/lactotax/

UHAYCTPU]CKA NPUMEHA BMK

~ = Craprtepu
= 3alITUTHE K_ynfype
- NpobuoTuum - pyHKUUMOHAAHA XpaHa
* GRAS crartyc (“Generally Recognised As Safe”); FOOD'GRADE organisms

. QPS koHuenT (“Qualified Presumption 'of Safety’”) (Evropa)

s w22

1/9/2024



MEXAH M3Ml/_1 AHTATOHU3IMA BMK

uHXMbMuMja apyrux (MO KBapa u/v naToreHa) opraHvMsama nyTem KoMneTuumje 3a
XpamwmrBe MaTepuje, uam NpoayKLmnjom metabomTa ca aHTUMMKPOOHUM
A€/10BakbeM

edUKaCHM HecneympmniHM MexaHu3am KOHTpo/1e yoburyajeH 3a cee
nonysauuje u cpeauHe (Huwwe) yr/bydyjyhu u xpaHy; nHxmbuumja pacra
oapehernnux MO og cTpaHe Apyrux 4/1aHoBa Xxabutarta 1 TO Ha OCHOBY
KOMMNeTuumje 3a XpamwmnBe MmaTtepuje, OCTBapuBama HEMOBO/bHE CpeauHe Te °
KOMMeTuLUje 3a agXxe3noHa MecTa

23 1/9/2024



AHTMMUKPOBHO AE/IOBAKE BMK

MPOAYKT FMABHU target OPTAHU3MHU

OPIrAHCKE RMUCE/IMHE

Mne4yHa KncesmHa : P TpynesxHe n Fpam HeraTusHe 6akTepuje, nojeanHm
CupheTHa KucemnHa 'KBaCLM U N/1€CHU, KAOCTPUAK]e,
H202 : ‘ MaTtorenn 1 MO KBapa noce6HO y XpaHu

6oraToj Ha cagp:kajy 6benaH4yeBuHa

MaTtoreHn u1 MO KBapa

METABO/IUTU MAJIE MO/IEKY/ICKE MACE
Reuterin (3-OH-propionaldehid) LLInpoku crniekTap 6akTepuja, KBacLU U NaeCHH

AnaueTun :
MacHe Kucesamte

CPOAHN MO - nojeauHe BMK un agpyre Npam
nosuTtuBHe b6aKTepuje, nocebHo cnoporeHn MO

1/9/2024

24



CTAPTEPU

tarter cultures for fermented foods

icroorganisms

acteria

actobacillus spp., e.g. Lb. casei, Lb. bulgaricus, Lb.
helveticus, Lb. brevis, ssp. linens, Lb. sanfrancisco,
Lb. sake, Lb. curvatus, Lb. plantarum

actococcus spp., e.g. Lact. lactis ssp. lactis, Lact.
{actis ssp. cremoris

euconostoc spp., e.g Lo, mesenteroides ssp. mesen-
terpides, Lc. mesenteroides ssp, cremoris, Lo oenos
{Oenococcus oenii)

Pediococcus spp., e.g. Ped. acidilactici, Ped. pen-
fosaceus

Streptococeus thermophilus

{icrococcus Spp.

Staphylococous carnosus

Propionibacterium shermanii, P. freudenreichii

Brevibacterium linens

r

easts
accharomyces cerevisiae

ungi
Penicillium rogueforti, P. camemberti P. nalgiovense,
eotrichum candidum
dspergilius oryzea
Riizopus oligosporus

Butter, cheese, bread, vegetables, sausage,
yvoghurt

Butter, cheese

Butter, cheese, wine, fermented vegetables

Sausage, olives

Y opurt

Sausage

Sausage

Cheese (e.g. Emmental type cheese)
Cheese (Limburger type)

Beer, wine, bread

Cheese, sausage
Cheese
Soy sauce




“Screening” TECTOBM

Bp3uHa
aunandukauyuje

[MOCEBHW [fpomoBUCare
ATPUBYTH - TeKcType/apome

Pe3sucreHuuja Ha _
GakTepuodare, [TpoTeo/nTUYKaA

CTabU/HOCT TEXHO/IOLWKUX AKTUBHOCT
KapaKTepUCTHKA ;

KomMmnatTubuaHocT




FEHEPA/IHU KRPUTEPUIYMU 3A CTAPTEPE

1. BESBEAHOCT

1.1. CTapTep OpraHu3am He noqe,a,yje aKTUBHOCT NaToreHa I/I/M/]M TOKCUYHY

dRITVIBRHOCT

1.2. HUcy Hocnoum NpeHOCUBMX reHa KOju KoAMpajy CBOjCTBO pe3ucTeHumje
Ha aHTM6MOTMKe

2. TEXHO/IOLLUKA EPUKACHOCT
2.1. CtapTep MO g0OMMHUPAjy Hag NONpaTHOM MUKPOBMOTOM
2.2. Craptep MO ncno/baBajy noTpebHy MeTabo/IM4Ky akTUBHOCT

3. EKOHOMCKHU ACIERT

3.1. [lponarauuja Ky/ATypa Mopa b1TK UCM/aTMBA Ca EKOHOMCKE Tayke
rneauTa

3.2. MoryhHoCT KoH3epBucatba MOCTYNLMA 3aMP3aBatba WK CyLletba Y3
Manu (3aHeMap/bUB) ryOUTaK aKTUBHOCTH

3.3. BaskHa 6MOTEXHO/IOLLKA CBOJCTBA Cy CTabu/Ha Nog, AepUHUCAHUM
yC/I0BMMa CK/AA4ULLTEHA Y NEPUOAY 04, HEKO/IMKO MeceLm

3.4. YHOTpe6aI Ky/ATypa WTo je moryhe jegHOCTaBHMWja



[EHEPA/IM3OBAHA LLEMA ®EPMEHTALMJE XEKCO3A KOA BEMK -

XomodepmeHTaumja

hexokinas

glucose-S-phosphate

phosphoglucose isomerasea .
fructose-6-phosphate
I . ) — ATP
phcepnoiruclosinase L .
L ADR
fructose-1,6-diphosphate
aldolasa _l_

e ~zm

glyceraldehyde-3-phosphate = dihydroxyacetone phosphate

givceraldehyde-3-phosphate dehyd

aqlyceromulasea
phoglycerate
|
1 enoclase

shasphoenolpyruvate (PEP)
ADP —)

A pyruvate kinase
ATP = |

pyruvic acid
. TNADH 4+ H

] lactate dehydrogenase
MAD <1
lactic acid

Figure 1 The Embden-Meverhoff pathway vsed by homofermentative lactic acid bac-

teria.

Streptococcus spp.
Lactococcus spp.
Enterococcus spp.
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jorypTHa KyaTypa [Streptococcus salivarius ssp.
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sized interactions that occur between Sireptococcus thermophilus, Lac-
tobacillus delbrueckii subsp. bulgaricus, their environment, and the
compounds relevant for yogurt characteristics. ¥, positive interactions;
L, negative interactions; ®, interactions that do not specifically pro-
mote or decrease growth of the other species. LCFA, long-chain
fatty acids. See text for references.
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