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WAAT ON EARTH SAPPENED?

Christopher Lloyd's top ten -
you can find the complete ls
at whatonearthevolved.com.

Earthworm
Algae
Cyanobacteria
Rhizobia
Lactobacillus
Homo sapiens
Stony gorals
Yeast
Influenza
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Christopher Lloyd has ranked the ‘op 100 species’ -
the scores reflect each specis” impact on evoluton,
the biosphere and hwmanity areconsidered alongside
thei global reach and longesity to ive a toal mark
out of 500. He says: “This s not pretending to be
science, Rather ts 4 personal way of making the
oint that bumans are not necessarily top o the
Ladder ofif, astaditional hstry suggess.”

Christopher Lioyd's book What on Earth Evlved? 100 Species that
Changed the Wori i publshed by & comsbury.

Where would people be without the
constant ploughing of the common

earthworm?

Cyanobacteria (blue-green algae) :
photosynthesise, thus injecting oxygen
into the atmosphere.

Horo sapiens, number 6 in
the league table of lfe




SHle proud to be working on the fifth
most important factor in human
evolution,” he says.

“If you think about the history of humankind, earlier on, more than 60% of the food suppiy
was fermented,” explains Salminen. “On a dally baS|s humans would have consumed
many, many lactic acid bacteria.”



CTATUCTURA

sumed LAB?

Bulletin No. 35 IDF -~ how much human cc

Kr no r/iéBM éTaHOBHMKa/roAmmkbe -7, 964 muavjapam (2022.)
35-45 Kr/no rn1aBu CTaHOBHMKa/roguwe — EBpona, 2008.
EBPOIIA, 2022 - 446,8 mmanoHa
1,3 X 10'° pepmeHTMCaHOr M/1eKa/roguHa
108 CFU/g - 1,3 x 108 BMK

4 X10™ g -52 x10°;5,2 TOHa hesnnja EMK roguwme y EBponu



Switzerland
Norway
Sweden

Spain
Netherlands
Germany
France
Finland
Denmark

Austria
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Figure

Caption

Fig. 1. Annual per capita consumption of all
fermented milks only in selected countries in
Europe. Data were taken from Saxelin (2008)
(1686) .

This figure was uploaded by Adamantini
Kyriacou




GEPMEHTALNIA

CNOCOBHOCT KuLebera (aumgmuduraymje)
MPOTEO/INTUYKA aKTUBHOCT
NPOAYKLUMja apOMOreHnx maTepuja

pe3ucTeHumja Ha bakTepuodare l
aHTAarOHMCTMYKM edeKkaT — CNOCOBHOCT NPoAYKLUHMja Glucose + Galactose Galactoss
6akTepMoLUMnHa, OpraHCKMX KuceaunHa, CO,, BOAOHUK 2 ADP

nepoKkcuaa, eTaHoAa, gnaLeTnsa, OCTBAapMBaHE 2 ATP

HUCKOT Pe/AOKC NoTeHLMjana, KoMneTuuja 3a I

- XpamKMBe MaTepuije; \L D

Lactic acid Lactic acid

CnocobHOCT pacTta y mehycobHUM KoMbMHauKjama

Intracellular medium Extraceflular medium

npo,a,yHu,Mja L+ n3omMmepa M/1e4He KUCE/IMHE Figure 2 Simplified scheme of metabolic reactions involved in

homofermentative metabolism in yogurt bacteria.

OAPKUBOCT Y FOTOBOM NPOM3BOAY



/IMHUJA NPOU3BOAHE PEPMEHTUCAHUX MPOU3BOAA O4 M/IEKA

—— = - = = - —————  — — — -

1. MPUJEM U M3B0P CMPOBOT M/IEKA
3. CTAHAAPAM3ALMIA

. XOMOTEHM3ALMJA

TEPMUYKM TPETMAH

vioN W

AOAATAK CTAPTEPA (3ACEJABAME) M MHKYBALMJIA
(PEPMEHTALMIA)

ot

X/IABEHE
7. TAKOBAHE
8. YYBAHE M TPAHCIOPT



[MTPUJEM U U3BOP CUPOBOT M/IEKA ,

et = - —

= Msneko gobpor yKyca, Mmpuca, 406por MMKpOBMO/0LLKOr KBAa/IMTETA

* Be3 MHxMbutopHux matepuja (pesmnaye aHTMOUOTUKA, OCTaLl'I/I AesnHduLmjeHca,
pacTBOpa AeTepAkeHaTa), baktepuodara



CTAHAAPAU3ALMIA

X - V— —— 4 — i ———— —— -

= NNOAELWIABARE CAAPHRAJA MACTHU
= MOAELWABAKE CAAPXAJA CYBE MATEPWJE BE3 MACTU (CMBM)

1. EBATMOPALIMIA (10-20% 04 KOAMYMHE M/IEKa C€ HOPMa/IHO yriapaBa)
2. YI'YWRUBAHWE — PEBEP3HA OCMO3A U/ YATPAPU/ITPALMIA
- 3. AOAATAK Yo OBPAHOTI M/ZIEKA U M/IEKA Y MTPAXY (He BuLle 04 3%)

4. [AOAATAK YO CYPYTKE (KOHUEHTpaT npoTerHa cypyTke/ 0,7 - 2g/100 mi) U
CYPYTKE Y MPAXY



NOBO/bLUAE KOH3UCTEHUMIE U YRYCA PEPMEHTUCAHUX M/IEKA

——— = - ——

"RE/IATUH, y KombuHauymjmu ca MEKTUHOM U
MOANPUKOBAHMM CKPOBOM, KCAHTAH I'YMA, KAPATEHAH,
KAPEOKCUMETUA LEAY/NO3A (0,5% 04, YKYNHE KOAMYUHE
Npoun3BoAa)

CAXAPO3A (10%)



TEPMUYKA OBPAZAA M/EKA (90-95°C/5-10 MuH)

PR _ . Whey protein-whey
Q Casein Micele @ Native whey protein protein interaction (soluble)

J k-casein on the surface . f \
Denatured whey protein ?

7 | <Fa

_

Casein micelle-whey
protein aggregates

N\

Figure 9. Schematic diagram showing possible protein interactions in the heaf




XOMOTEHN3ALNIA

0,1-15 um-<1um

NMNCEYAOKA3SEMHCKE HECTUUE- npea/10XeHU MUHUMYM 04 0,2 T
kazeuHa no rpamy mactm

XOMOIEHHU3AUMIA

JEAHOCTENMEHA - 15-18 (20-25) MPa, T 50-60°C ; npo13BoAM Ca
HUCKUM CajprKajemM MacTu, a/iv Kog, KOjux ce 3axTeBa Behu
BUCKO3UTET

—
.

2. ABOCTEINEHA — 14 MPa y npBOM CTeneHy; y ApYrom CTeneHy
3,5MPa y unmy pasbujamba Kaactepa MacHMX Kan/buua; Npom3Boan
ca Behum cagpxkajem mactn u CM, a mawer BUCKO3UTETA



GEPMEHTALMIA

= AYTJIUKATOPU,
OEPMEHTATOPU
« pH 4,2-4,5, cTenex

KNCEenNnocTun 32-
36°5H




X/IABEHE M TAKOBAKE

e —————

= Xnahemwe y aynimMKkatopuma ca T3B. ,, LeBHOM 3MUjoM** OKO
- OCHOBHOr cyaa

* HakoH MeLuatba v pasbujatba rpyLua, MpoU3BOZ Ce, MyTEM CUCTEM
LueBu ynyhyje Ha N/104aCTU X1aAUOHUK

* TEMIEPATYPA X/IABEHA 18-20°C

= KOHAYHA T X/IABEHA 5°C — y Xn1agHmayu rae ce npousBog,
- CKAAAMLWITK A0 AUCTPUbYLMje

* MAKOBAKE - MYHUAWLE (MAKEPULE)



[MpaBU/IHUK O KBaZIMTETY NPOM3BOAa OA4 M/IeKa U CTapTep Ky/Typa
(,,Cnyx6enn rnacHuk PCY, 6p. 33 04 18. maja 2010, 69 04, 24. cenTembpa 2010, 43 04, 17. Maja
2013 - Ap. MPaBU/IHUK, 34 04 26. MapTa 2014.)

BEDMEHTUCAHW NPOM3B0AM 04 MNEKa NPOK3BOAS C& W CTABMbA)Y Y MPOMET Kao:
) jorypT;
2) KIMCENO MNeKo;

3 ' DepPMeEHTHCaHK NPOWZBOAM O MNeka Ca np oOuoTCKIM DakTe pPH]aMa,

4) kedwp;

J ' OCTany OepMeHTUCaHK NPoW3BOOM 0f MNSKa,;

6) hepMETUCaHM MNEYHM HaMMLM.




1/9/2024

CNEUNDPUYHOCTH

= Joryprce I'IDOM3BOAI/I depmeHTaunjom MaeKa gen0Batem CMM6MOTCK€ KyAType.

Streptococcus thermophilus v Lactobacillus delbrueckii subsp. bulgaricus.

= Kunceno meko npoussoam ce pepmMeHTaLmjoM M/1eKa 4e/10BarbeM Pas/IMiNTUX COojeBa
Me30(U/THUX U Teptvlocpvamx XOMO U xeTepodepmeHTaTUBHUX BaKTepuja MaeYHe
KucenmHe.*

" dDepmeHTmcaHm MPOM3BOAM 04 M/IeKa Ca NPOBMOTCKUM BaKTepujama Cy Npomn3BOAM
Ao0bujeHn pepmeHTaLmMjomM M/eKa Ae/10BabeM NPpOOUOTCKUX CTapTep Ky/ATypa uau
KOMBMHaUWjoM NPOBUOTCKMX CTapTep Ky/ATypa Ca APYyrum 6aKTepM1a:\/|a MA1e4He
KUCe/nHe.

= Kedup je npomnssog gobujeH depmeHTaunjom MIeKa A4eN10BakbeM Me30PUAHUX U
TepMmodUuIHUX 6akTepuja M1edYHe KucenrHe u ogpeheHnx cojeBa KBacaua, He Mame 04
10ty mlvaun g.

16



OcTanu pepmeHTUCaHM NPOU3BOAM Of, M/EKa NPou3Boge-ce GepMeHTaLMjOM M/EKa
Ae/710BatbeM pas/IMuUTUX CojeBa bakTepuja M/1eYHe Kuce/mHe.

depmeHTUCaHN M1IeYHU HanuLyM Cy NPOU3BOAM Ha 6a3u pepMeHTUCAHOT MeKa, MaaheHuLe,
CYpyTKe, NepMeara, Y3 40AaTaKk Ka3enHaTta, KOHLeHTpaTa npoTenHa MaeKka, wehepa, kakaoa,
4yoKo/aje, Hacbe, Boha, BOhHOr coka, npou3sBoga o4 Boha, nospha, npomssoaa og nospha,
eKCTPaKTa /IeKOBUTOT Bu/ba, Meaa U APYrnmx CIMYHUX MPUPOAHMX AO0AaTaKa M apoMma, Ca
A,043aTKOM Boge (MpoBbUOTCKM depMEeHTUCAHM M/IEYHM HaNULK, jOrypTHM q)epmeHTmcaHm
HanMuM U GepMeHTUCAHM M/EYHM HaMULK).



JOTYPT

= JOTYPTHA KY/AITYPA-

= Streptococcus thermophilus un
Lactobacillus delbrueckii
subsp. bulgaricus -
acouujaTuBaH pacT— Moaen
YAPYKEHOr pacTa - |
NMPOTOKOOIEPALMIA




/IMHWNJA 3A TMTPOU3BOARY MACTEPM3OBAHOT M/IEKA

Mijeko
Vrhnje
Obranc mlijeko
Standardive ano mljeks
Medij 2agrijavanja
Medi] hladenja
7 Protusmjerni tok

Slika 5. Linija za proizvodnju pasteriziranog mlijeka

1.Balansi kotli¢
2.Crpka

3.Kontrola protoka
4.Deaerator
5.Separator

6.Ventil

7.Prijenosni ventil
8.Prijenosni ventil
9.Ventil za regulaciju
10.Ventil za
zatvaranje

11.Ventil za provjeru
12.Homogenizator
13.Crpka
14.Zadrzivac topline
15.Protoc¢ni ventil
16.Izmjenjivac topline

17.Termograf



JIMHUJA MPOU3BO/HE JOTYPTA

— mleko/jogurt
medijum za hladenje
medijum za zagrevanje
vodena para
= kultura
voce i aroma

Slika 70. Linija proizvodnje tecnog jogurta

1-5. Priprema mleka za proizvodnju jogurta 6. Tankovi za startere 7. Tankovi za inkubaciju
8. Pasterizator 9. Puferski tank 10. Tank za voce/arome 11. Mikser 12. MaSina za
pakovanje

Izvor: Bylund, 2003




|
| Recaption and storage of milk {4 “C)

¥

l Fat standardization (not-fat, low-fat, full-fat) |

¥

| Protein standardization (5=15%:) |

¥

| Heat treatment (90-95°C, 3=F min)

*
| Homogenization (20-25 Mpa at 70°C) |

+

| Deaaration (70°C) ]

¥

| Cooling to incubation temperature (42 “C) |

¥

| Inoculation {105=107 CFU mi=1) l
¥
v !
Farmeantation in tank (42 °C)

¥ ¥

Mixing of the coaguliurm

| Fermeantation in cup (42 °C) J Ilﬁaahngﬂﬁ 25 C:u| | Homogenization | Concentration

| Cooling at 10=12°C |
¥

Filling (10°C, aseptic conditions) |

L ¥

Cooling (5°C), cold storage, transportation, dellvery |

Set-Typa Stirred Drinking Concentrated

Figure 3 Schematic diagram of the production processes of set-type, stirred, drinking. and concentrated vogurts.

3) Aid je UBpPCTe, FyCTO-TeYHe* 1M TeYHe XOMOreHe KOH3UCTeHuuje;*




KMCE/IO M/IEKO

S — < - - ————

E MBEOP CTAPTEPA N YC/10BM MHRYBALIMIE

= Y OEPM EHTALI,MJM:YFI ECTBYJY PA3/IMHNTN COJEBU
ME3OPUN/THUX N TEPMOPU/THUX, XOMO U
XETEPOOEPMEHTATUBHMUX BMK
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KE®UP

S — = S

= CTAPTEP - HECDMPHA.EBPHA

®* KOMI/IeKCaH MMKpOGMOﬂOUJKM cacTaB: 83-90% BMK ( Lactobacillus ssp. —

 Lactobacillus kefiranofaciens; Lactococcus spp. — Lactococcus lactis subsp. lactis;
Leuconostoc spp.; 10-17% keacun (Klyveromyces marxianus var. lactts
Saccharomyces cerevisiae, Candida maris), kKao n 6akTepuja cupheTHe KuceanHe
(Acetobacter aceti, Acetobacter rasens), v naecHu (Geotrichum candidum)

1. ARKTUBUPAHE KEOMPHUX 3PHA

2. WHKYBAUWMIA npu 23°C/20h ao pH 4,5 KedUpHa 3pHa ce npoueae n O,LI,BO]e o4,
A duntparta (MaTuyHe KyAType)

3. 2-3% @uaTpaTa ce gogaje y npeTxoaHo NpUnpemM/beHO M/1eK0— MHHYEALLMJA
4. X/ABEHE (6-10°C) — PA3A 3PEHA



109 IAKTOKOKa , 107-108 Leuconostoc spp.,
(D 107-108 TepmoduHUX NaKkTOBaLMAA, 104-105 KBacaLa,
REPUP 104-105 6akTepuja cnpheTHe KucenrHe; o4 PUAaMenTO3HUX NAeCHU
Geotrichum candidum

e thisd Hisqgnxr @ne-tnirct

Mn Aeﬁr

Zhou i su
Zhou i

HURO/1AJ BAZIAHAOB



KYMMC

et = - —

= MUKPOEMOTA KYMMWCA: BEMK, npseHctBeHo naktobaumau (Lactobacillus
delbrueckii subsp. bulgaricus, Lactobacillus acidophilus), aau u eHTepoKoKe,
Streptococcus thermophilus; naxktosa depmentuwyhu ksacum (Saccharomyces
spp., Klyveromyces marxianus var. marxianus i Candida koumiss); naktosa

HedbepmeHTUWYhM KBacuu; KBaCUM KOjU He ¢(epMeHTULLY Yr/beHe XugpaTe
(Mycoderma spp.)



®EPMEHTUCAHM T POU3BOAN O4 M/IEKA CA IMPOBEUOTCKNM
‘ BAKTEPUJAMA

——— - s = —— e =T

= [lpema geduHnumnju CBeTCKe 34paBCTBEHEe OpraHusauuje, npobuoTvum ce
AeduHULYy Kao XKnBu MO, U30/10BaHU M3 XYMAHOI MHTECTUHA/IHOI TPaKTa, Koju,
YKO/IMKO Ce MpUMeHe Yy aAeKBAaTHOj KO/MYUHU, MMAjy MOBO/bHE edeKTe Ha
34paB/be gomahuHa.

Lactobacillus . .
rcte Bifidobacterium vrste Ostale BMK
\"

L. acidophilus B. bifidum Streptococcus thermophilus
Lactococcus lactis

B.animalis subsp. infantis |

L fermentum | B. animalis subsp. lactis | |
Lbulgaricws | 0 00000000000
Ljohnsonii | 0 0000000
Lparacasei | 0 0000
I N
Lsdivarius | 0 ]
e e




Elie Metchnikoff- oTay, npobMoTCKOr KOHLENTa U 3a4€THUK MOAEPHE UMYHO/IOTHje

-

llya llyich Mechnikov (1845-1916)

Bulgarian peasants Baba Vasilka at ‘IIE
S years and her son Tudor, - 101. They are
l:jl|:l||:.!|.l n-::llrrlpll-: -n-f plupl. who lived to

¥a great age by the use of soured milk.

“3aBMCHOCT MHTECTUHA/IHE MUKPOBMOTE O XpaHu YuMHKU Moryhum ga ce npumeHe mepe y
Ln/by MoAndUKaLmje MUKPOBMOTE, Npe CBera ca acrnekTa 3amMmeHe LUTETHUX Ca KOPUCHUM
-MO.“

Probiotici : 1/9/2024 27



THE PROLONGATION OF LIFE

OPTIMISTIC STUDIES

BY
ELIE METCHNIKOFF
SUB-DIRECTOR OF THE PASTEUR INSTITUTE, PARIS

THE ENGLISH TRANSLATION
EDITED BY

P. CHALMERS MITCHELL
MA.DSC OXON,HON.LLD. ERS.
Secretary of the Zoological Society of London; Corresponding Membar

of the Academy of Natural Sciences of Philadelphia

G. P. PUTNAM’S SONS
NEW YORK & LONDON
The Knickerbocker Press

1908

EDITOR’S INTRODUCTION

ELiE METCHNIKOFF has carried on the high purpose of the Pasteur Institute by devoting his genius for biological inquiry to the service of man.
Some years ago. in a series of Essays which were intended to be provocative and educational. rather than expository, he described the direction
towards which he was pressing. I had the privilege of introducing these Essays to English readers under the title The Nature of Man, a Study in
Optimistic Philoesophy. In that volume, Professor Metchnikoff recounted how sentient man, regarding his lot in the world, had found it evil.
Philosophy and literature, religion and folk-lore, in ancient and modern times have been deeply tinged with pessimism. The source of these
gloomy views lies in the nature of man itself. Man has inherited a constitution from remote animal ancestors, and every part of his structure,

i [ UL SO0 d_C() il ul Pg 0% Q11 & [l dCi duatisy a0 DUrnose Al A0apidl]o 0

es/51521/51521-h/51521-
h.htm



https://www.gutenerg.org/files/51521/51521-h/51521-h.htm
https://www.gutenerg.org/files/51521/51521-h/51521-h.htm
https://www.gutenerg.org/files/51521/51521-h/51521-h.htm

In 1905, Stamen Grigorov, a Bulgarian medical

“| student in Geneva, Switzerland, was the first to

describe the rod- shaped lactic acid bacterium
(named Bacillus bulgaricus Grlgoroff) accompanied
by a spherical Streptococcus, in Bulgarian yoghurt.
Based on Grigorov’s findings, in 1909 the Russian
biologist and Nobel Prize winner Elie Metchnikoff,
developing his theory about the prolongation of -
| life, was the first who proposed that daily yoghurt -
consumption engenders the longevity of the :
Bulgarian peasant population.




KPUTEPUJYMW CENEKLUMIE MPOBUOTUKA (Vasiljevic i Shah, 200'8)

Generalni zahtevi Karakteristike

Poreklo

Patogenost i infektivnost vrste/soja

Kriterijumi bezbednosti & .. f.. . fsol .
Faktori virulencije — toksi¢nost, metabolicka

aktivnost, osetljivost na antibiotike

Geneticki stabilni sojevi

e Visoka vijabilnost tokom tehnoloskih procesa
Tehnoloski kriterijumi o
: Dobre senzorne karakteristike

Rezistencija na bakteriofage

Tolerancija na zeludacnu kiselinu

. e Tolerancija na Zucne soli

Funkcionalni kriterijumi 3 o .
Adhezija na mukoznu povrsinu intestinuma

Validirani i dokumentovani zdravstveni efekti

Imunomodaulacija

Antagonisticka aktivnost u odnosu na
intestinalne patogene bakterije

Aktivnost u metabolizmu holesterola (prisustvo

Pozeljni fizioloski kriterijumi
holesterol-esteraze)

Aktivnost u metabolizmu laktoze (prisustvo
laktaze)
Antimutagene i antikancerogene aktivnosti




[IPEBMOTULUN

——— = - ———

* HecBap/bMBM CACTOjUM XpaHE KOjU KOPUCHO Ae/Yjy Ha goMahuHa Ha OCHOBY
Ce/IeKTUBHE CTUMY/1almje pacTa U/Mam akTUBHOCTU jegHe BaKTepujcke BpCcTe Uan
orpaHuyeHor 6poja 6al-(TepVI]CKMX BpcTa y Aebesiom upeBy, 1 TakO N0OO/bLUABAjY

3ApaB/be /byAM.
KPUTEPUJYMMWN:
1) /a ce He Xx1apoan3yjy, HUTKM ancopbyjy y roprum napTujama ' TpakTa;

2) /[la cenekTUBHO CTUMY/IULLIE PacT KOPUCHMX BaKTepuja y gebesiom LupeBy

HecBap/bmBU 0/Mrocaxapuamn: papuHo3a, GpyKTOO/IMrocaxapuau,
ra/lakTO31/1akT03a, U30MAANTOO/IMrocaxapuamn nau
TpaHcranakTosuaoanrocaxapuam (TOC)
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) ot pomee Consumption of fermented
dairy products is associated with

lower anxiety levels in Azorean
university students

Jodo Paulo Ferreira
Escola Supenor de Biotecnologla
Universidade Catodlica

Portuguesa, Portugal Rodrigo J. M. Sousa, José A. B. Baptista and Célia C. G. Silva*

or Gutiérrez-Meéendez

A growing number of studies have found that the gut microbiota is involved
in a variety of psychological processes and neuropsychiatric disorders, which
include mood and anxiety disorders. Consumption of dairy products may
contain bioactive compounds and probictic bacterna with various therapeutic




BRAIN-GUT AXIS

——— = : p—

= |n addition, there is growing evidence that the gut microbiome plays an active role in

depression symptoms, anxiety, cognitive function, sleep, and brain function.
Although there is still a need to fully understand these mechanisms, some evidence
suggests that the gut microbiome may influence brain function through the
excretion of metabolites, regulation of the host immune system, and ultimately the
ability to secrete neuropeptides and active neurotransmitters. Due to the potential
effect ofCFrobiotics on improving mental health, the term has been
proposed.

Current scientific evidence also su%gests that lactic acid
bacteria (LAB), particularly Lactobacillus (Firmicutes) and Bifidobacterium
(Actinobacteriag), help the host correct imbalances in the gut microbiota and
consequently maintain and regulate mental health. These bacteria are traditionally
associated with fermented foods and are the most studied probiotic organisms. In
this regard, consumption of fermented foods and probiotics have received
considerable attention as potential treatments for depression and anxiety.



Balans©
?4 Balans |

PROBIOTSK NAPITAK “CUDO" 0D
PASUTERIZUVANUG KOZIEG MLEKA
Balans+ sadri dve

MM,
Pr ki napi
probiotske kulture
(LAS i BB12) i prebiotik
oligufruktozu koji
povolino deluju na
digestivni trake,
podsticu varenje i
ubrzavaju
metabolizam.

Balans+ pomaze
odrZavanje prirodne
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probavnog sistema!
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Lactobacillus —

Probiotic names are important. They indicate a probiotic's unique | L. vhoawanosus XYZ
identity, which tie it to information about its health benefits.

PEKJTACUOUKALIMIA
/IARTOBALN/TA |

Your probiotic is named using the
conventions for all living things. The
name has a genus (plural: genera), then
aspecies, and in the case of probiotics, a
strain name is also included:

Why the change?

Probiotic scientists realized the genus
Lactobacillus - a common probiotic genus

- contained species that were too different
from each other genetically. So, they
changed the genus name to keep the
probiotic groups accurate and organized.
Species names and strain designations have
not changed - only the over-arching genus
names have changed.

> Int J Syst Evol Microbiol. 2020 Apr;70(4):2782-2858. doi: 10.1098/1jsem.0.004107. Epub 2020 Apr 15.

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

Lactobacillus rhamnosus XYZ

Often this is abbreviated as
L.rhamnosus XYZ, because in the
context of probiotics, “L." usually

Jinshui Zheng 1, Stijn Wittouck 2, Elisa Salvetti 3, Charles M A P Franz 4, Hugh M B Harris 3,
3 10

Paola Mattarelli ¢, Paul W O'Toole ®, Bruno Pot 7, Peter Vandamme £, Jens Walter
Koichi Watanabe ' 2, Sander Wuyts 2, Giovanna E Felis 3, Michael G Ganzle '3 12, Sarah Lebeer 2

Affiliations + expand
PMID: 32293557 DOl 10.1099/ijsem.0.004107

Abstract

The genus Lactobacillus comprises 261 species (at March 2020) that are extremely diverse at
phenotypic, ecological and genotypic levels. This study evaluated the taxonomy of Lactobacillaceae
and Leuconostocacege 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 criteria and the ecology of the organisms. Based on this polyphasic
approach, we propose reclassification of the genus Lactobacilus into 25 genera including the
emended genus Loctobacillus, which includes host-adapted organisms that have been referred to as
the Lactobacillus delbrueckii group, Paralactobacillus and 23 novel genera for which the names
Holzapfelia, Amylolactobacillus, Bombilactobacillus, Compantlactobacillus, Lapidilactobacillus,
Agrilactobacillus, Schleiferilactobacillus, Loigolactobacilus, Lacticaseibacillus, Latilactobacillus,
Dellaglioa, Liguorilactobacillus, Ligilactobacillus, Lactiplantibacillus, Furfurilactobacillus,
Paucilactobacillus, Limosilactobacillus, Fructilactobacillus, Acetilactobacillus, 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 Lactobacillaceae and Leuconostocaceae. The generic term 'lactobacilli' will remain useful to
designate all organisms that were classified as Lactobacillaceae until 2020. This reclassification reflects
the phylogenetic position of the micro-organisms, and groups lactobacilli into robust clades with
shared ecological and metabolic properties, as exemplified for the emended genus Lactobacillus
encompassing species adapted to vertebrates (such as Lactobacillus delbrueckii, Lactobacillus iners,
Lactobacillus crispatus, Lactobacillus jensensil, Lactobacillus johnsonii and Lactobacillus acidophilus) or
invertebrates (such as Lactobacillus apis and Lactobacillus bombicola).

refers to “Lactobacillus”

If your probiotic contains this:
Lactobacillus casei
Lactobacillus paracasei
Lactobacillus rhamnosus
Lactobacillus plantarum
Lactobacillus brevis
Lactobacillus salivarius
Lactobacillus fermentum
Lactobacillus reuteri

Its new name is this:
Lacticaseibacillus casei
Lacticaseibacillus paracasei
Lacticaseibacillus rhamnosus
Lactiplantibacillus plantarum
Levilactobacillus brevis
Ligilactobacillus salivarius
Limosilactobacillus fermentum
Limosilactobacillus reuteri

But your product may just list it as this:

L. casei

L. paracasei
L.rhamnosus
L. plantarum
L. brevis

L. salivarius
L. fermentum
L. reuteri

These probiotic
Lactobacillus have not
changed names:

« Lactobacillus
acidophilus

« Lactobacillus
delbrueckiisubsp.

What does this mean for you?
Day-to-day, not much! If you currently take a probiotic, those same probiotic
bacteria will remain in your supplement or food. They just might be listed under
adifferent name on the label or in the probiotic’'s accompanying information.
Any changes to product labels may take a year or more to occur. But when you
see them, you'll know what the changes are all about.

up its health effects, you may want to try searching under both its former name

If you're wondering about consuming a specific probiotic strain and are looking

and its new name.

For more information visit ISAPPscience.org
or follow us on Twitter @ISAPPscience

© 2020, International Scientific Association for Probiotics and Prebiotics

bulgaricus
(aka Lactobacillus
bulgaricus)

« Lactobacillus crispatus
« Lactobacillus gasseri
« Lactobacillus johnsonii

« Lactobacillus
helveticus

INTERNATIONAL
SCIENTIFIC ASSOCIATION

FOR
PROBIOTICS anpo PREBIOTICS




The Community Register of Claims is on the European Commission website. The website address and snapshot
are given below

Lurcpean Commaiion - esntn and Contumens

Last update: 1/06/2013 | Tep

This register lists approved health claims and conditions for their use, as well as rejected health claims and the
reasons for rejection. It provides up-to-date information on the legal status of health claims. The process of
evaluating health claims is ongoing in Europe and claims are added to the Register on an ongoing basis.

Health claims which are not on the authorised list cannot be used. There are some exceptions to this as some
claims (mostly relating to botanical substances) are awaiting evaluation and are currently legal for use. Refer to the
FSAI website for up to date information on the status of health claims.

Official Journal of the Eur

(Non-legislative acts)

REGULATIONS

COMMISSION REGULATION (EU) No 432/2012
of 16 May 2012

establishing a list of permitted health claims made on foods, other than those referring to the
reduction of disease risk and to children’s development and health

(Text with EEA relevance)

L 1361




Select criteria &

All

All

All

All
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10 v records per page

Claim
type i

Nutrient, substance,
food or food
category [fj

Claim |i§

Conditions of use of the
claim / Restrictions of

use / Reasons for non-
authorisation [

Health
relationship

EFSA opinion
reference /
Journal
reference [

Commission
Regulation

7]

Status fj




Vitamin B6 Vitamin Bb contnbutes to The claim may be used only protein and Authorised
normal protein and glycogen for food which is at least a alycogen
metabolism source of vitamin Bo as metabolism
referred to In the claim
SOURCE OF [NAME OF
VITAMINSS] ANDY/OR [NAME
OF MINERAL/S] as listed in the
Annex to Regulation {EC) Mo
1924/2006.

Vitamin B6 Vitamin B6 contributes to The claim may be used only contribution Authorised
normal psychological function for food which is at l=ast a to norma
source of vitamin B6 as psychological
referred to in the claim functions
SOURCE OF [NAME OF
VITAMIN/S] AND/OR [MAME

OF MINERAL/S] as listed in the
Annex to Regulation {(EC) Mo
1924,/2006.

Vitamin B6 Vitamin Bb contributes to The claim may be used only red blood cell Authorised
normal red blood cel for food which is at lzast a formation
formation source of vitamin B& as
referred to in the claim
SOURCE OF [NAME OF
VITAMIN/S] AND/OR [MAME
OF MINERAL/S] as listed in the
Annex to Regulation (EC) Mo
1924/2006.

Vitamin B6 Vitamin B contnbutes to the The claim may be used only function of the Authorised
normal function of the for food which is at least a mMmmune
mmune system source of vitamin B& as systam
referred to in the claim




COMMISSION REGULATION (EU) No 432/2012

Vitamin [ Vitamin [
mamntenan
bones

Vitamin [ Vitamin [

Vitamin D Vitamin D

maintenal

Vitamin [}

Vitamin [

Vitamin E

W the claim

vitamin [} as referred to in the claim 5C
VIT ] A L E

The
viamin [ a
VITAMINS]

in the

to the
from

as listed in

Iy

iber in the




* Lesson # 5 — EFSA has issued one favourable Scientific
Opinion on a probiotic, which represents 1/57 (1.8%) of
all EFSA opinions (13.1, 13.5, 14 — adult, 14 — children)
related to probiotics

Article 13(1)

Live yoghurt
cultures:
Lactobacillus
delbrueckii
subsp.
Bulgaricus and
Streptococcus
thermophilus

Lactose
maldigestion

“Live yoghurt
cultures in
yoghurt
improve
digestion of
lactose in
yoghurt in
individuals with
lactose
maldigestion”.

Yoghurt should
contain at least
108 CFU live
starter
microorganism
s (Lactobacillus
delbrueckii
subsp.
bulgaricus and
Streptococcus
thermophilus)

per gram

Individuals with
lactose
maldigestion
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OOPEABE KOJE HHUCY ¥YHETE ¥ "MNPEYMILUTREH TEKCT" NPABMNMHHUKA

Mpaernree © HEMEHIME i JoNyHEMa [DSBHIHHKES o MpEXpaMSSHMM i ZADSECTESHKM MIJEESMa Koje o8 HaBoge Ha Aexaapausin xpane | Caymenn macqa PC", Bpo 103/2018-

70}
Unau 8.

Hdavom cTynarba Ha CHary oBOr NPaBMAHMKE NpecTaje aga sawn 4nan 30. NMNpaernHMKa 0 QeEKNapUCaroy M OSHAYaBatby YNaKOBaHHE HAMHPpHHLE [, Cnywbern
ranacHuk PC7, Gp. 404, 12/04 » 43/04) 1 wn. 13-21. MNpaeunHyKa O ZAPaBCTESHD] HCNPAaBHOCTH gMjeTeTckMx nponzecaa [ Cnyxbenn rnacamx PC", Gp.
45/10, 27/11, 50/12, 21/15, 75/15 n 7/17).

Unan 9.

Jeaj npaennHKUK CTYNa Ha CHary ocMor Aaka of aada objaesmueama y Cnyxsddenom rnachnky Penybnuee Cpbuja”.

MpenozK

HATOMEHA MIJABAY,

-

MpEEHARMKCM & HEIMERAMS M J0MyHaMa NMpSEwaREKS o npexpambenrn ¥ SADIECTESHMM HIJZBAME Kaje 08 HEEAAE HA Jexnapauny xpade |"Crvwbenn racswr FC", Bpoj
103/2018) nocae Mowtors 2 A04a8T je wosu [pmacr 25 - ZA0SECTESHE HIISEE KOJE CF VTEMELEHE HE HSYHHHM ACKIIMME HAOBHIEr DEZECTE M KOJE VEBYYWY S85TEE 55 ZSLUTHTOM
BASCRHYKMY MOOaTaKS (BMgn wian 6. Mpaswnsmss - 103/2015-70).

MpEEHARMKCM & HEIMERAMS M J0MyHaMa NMpSEwaREKS o NpexpamBenrM ¥ SADSECTESHMM HIJZBAME Kaje 08 HEEAAS HA Jexnapauny xpade |"Crvwbenn macswe PO, Bpoj
103/2018) zamerean je Mpunor 3. (exan wian 7. Mpaswasmes - 10372015-70).

Mpwnor 1 - HYyTEWTUEHE MZjaEe ¥ YONOEW KOjM OB HE HWX NPHMeRsY]Y

Opunor 2 - Nucra ooobperus 2A0SECTESHM:E MONDAES

MNpunor 2a - 2opascTesHe I-'3_'i-aE-E ROje Cy yTeMeleeHe Ha Hay-iHHMME J0E3aZHMa HO E.1_'i;_' Pazeoja 1 KD_'iE YEMEYHY]Y S3XTEE 23 Z3lUTHTOM ENaCHWHYKHX Naaararka

Mnunor 2 - OBnazan =8 noadonssss nharsimesa MUHUCTARNTAY IANARMA 0 NOOWIRAAY CA =MNARCTREHTM |.'3_'E =0 M
nkPortal/prilozi/p2 html&idoctype=reg&iabc=cha&eli=trueBieliActld=4274 708 regachid=427470
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OEPMEHTUCAHU M/IEHHH H‘AI_Il/lLI,M ,

= T - . — 3 e e —

= NMpou3BOAM Ha 6a3m depMeHTUCAHOr M/IeKa, MiaheHuLe, CypyTKe 1 nepmMeara y3
A0/AaTaK KasenHaTa, KOHLEeHTpaTa NpoTeMHA M/AeKa, Wwehepa, Kakaoa, YoKo/1aae,
kade, Boha, BohHor coka, npoussoaa og soha, nospha, npomssoaa og nospha,
eKCTpaKTa /IeKOBUTOr BU/ba, Meada, U APYrUX CAMYHUX MPUPOAHMX AOAaTaKa U
apoma, ca 40AaTKOM Boge

= [lpomn3Boge ce 1 CTaB/bajy Yy NPOMET Kao:
* NPOOUOTCKU GPepMEHTUCAHU MIEYHU HAMNULK;
= jOrypTHM q)epmeHTmcaHM Hanuuu;

" (pepMeHTUCaHM M/IEYHM HaruuuM - Mpou3BOAe Ce y CKaagy ca npom3BobaqK0M _
cneymnduKaumjom.
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