- 1 PROBIOTl C HEALTH AND PERFORMANCE PROMOTI NG FOOD, FEED AND/ OR DRI NKI NG
WATER ADDI TI VE AND I TS USE The present invention relates to a probiotic
health and 5 perfornmance pronoting food, feed and/or drinking water
additive containing a m xture of mcroorgani sns, and the use of such a
probiotic health and perfornmance pronot{ng food, feed and/or drinking

wat er additive. 10 Food, feed and/or drinking water additives containing

m xtures of m 00 g.’l .!e ed ﬁﬁb' a.@Er§ﬁ8M891ﬁét§8&D baEEDin human

and ani mal apj s O S 5
i nfections by pathegenor oenmkIsuchzasr AborTove ange, ITSalugenel la or E
coli, Canpylobacter, 15 osiridia etc. The use of such m xtures of
m croorgani sms i s based on what is called conpetitive exclusion (CE), by
which it i t t S lJ-m pate " I tefda,rH -
health-inﬂ%F?iEgg%%%%ar%?i%ﬂgggﬁeﬁﬁgﬁ%gk sgia §3|P2§b%g§§§nq%§?f§}i§?dThus,
t he grewt hpaffgomhdact@rérao2hg nMidud,s tiesd ofridadrbadrénkangf owakast ance
by taking vantage from the environnment of the_digesti.ve trac%ii hel €7 B
of grow h ¥FHSLYD FPOPFE e FofetaprdlS,: mé&ﬁ@?%?@flﬁ,smg’spaé%l aP i xt ur e
of bacterige WRrChs\Gan al $acHIRdisol BE£OLH T amd hee g gasihye bragbrihg used
while trying 25 to adm nister as broad a spectrum of intestinal bacteria as
possi bl e iffretdefetd arhi evedBinkéBIf VeFgroRrddppiivéati on. However, the use
of a spectrum as broad as possible, of intestinal bacteria which are not
specified turned out to involve problens, since, on the one hand, possible
probl ens 3bed, unflefdnedndy ®xtur dsinkchgasyater i pstidndeest heontansfieg of
antibiotic resistances or di seases can hardlé Ee avoi.ded and, on. the other
e

hand, the BHRFATST rati BACHPORARBEFREAS i REGPeSS &1 AHCEEaSHY I §GSAE or

internati gi¢n-18 human and animal applications in order to prevent,

as far as possgible, infections by pathogenic germs such as,
for instance, Salmonella or E,. coli, Campylobacter,
15 Clostridia etc. The use of such mixtures of microorganisms
is based on what is called competitive exclusion (CE), by
which it is attempted to suppress or eliminate “bad”
bacteria, i.e. health-impairing ox harmful bacteria, by so-
called “good” bacteria. Thus, the growth of good bacteria
20 inhibits that of bad bacteria, for instance by taking
advantage from the environment of the digestive tract in
terms of growth so as to proliferate more rapidly.
Concretely, a special mixture of bacteria, which can also
be isolated from the digestive tract, is used while trying
25 to administer as broad a gpectrum of intestinal bacteria as
possible in order to achieve a wide field of application.
However, the use of a spectrum as broad as possible, of
intestinal bacteria which are not specified turned out to
involve problems, since, on the one hand, possible problems
30 of undefined mixtures such as, for instance, the transfer
of antibiotic resistances or diseases can hardly be avoided
and, on the other hand, the administration of undefined

mixtures is limited by regional or international



regul ations and legislations in order to prevent unexpected or undesired
results fromthe adm nistration of such mxtures. The use of defined
m xtures and, in particular, defined probiotic cultures conprising one or
several 5 strains will, therefore, have to be resorted to in order to
avoi d unexpected effects and to conply @i th the |I|egislations. Bearing in
mnd the | egal provisions and seeking to obtain 10 results as concrete as

possi bl e, dephusalbhy 8ha publistatiens haverteeenbl yreeone ukl ctarbng
which US-A 5 372 810, for instance, describes a fornulation and nethod
for prever®¥ nguad@siFedt i AYSHLAFr h6&&M nth&r nPARRRaISS "By 1olsi B sE&Chl i zed
bacterial \gel{§roLheih Nommgenat ax%f?gxeﬁe'nl':&%f@ |2 GOMPOReNLS WGl wer e
aerobi cally grown. The bacteria wused in that case bel ong t'o the genéra of
Br evi bact ed¢ fiimedndpopbCotyrebantleringa USuhubl & 0ag i oon2004x01Es3@8al

describhes consumabl e products_ 20 containing fresh, probhiotic ingredients,
Sa1 4 pPobi SUTCLICHEERY, COHEFEEater DG GPolfs BPoyEact 0 AThsrghn 40
Lact obaci ld4oiBi figiabasd @fd@, Af@AUOE0CENg ENter ocoegh1and wiit Ures
thereof. The bacteria used there are not dried or concentrated in any
manner what@®eseatipne.are used as 25 obtai ned, thus causing problens in
ternms of stability, applicability and the Iike. FromEP 1 037 964, a
defined probiotic or forrulation of anaerobic bacteria for controlling or
i nhi bi ti ngRe30iggl tmnelihads tihe diegs hasrbetohendknamd, seakdnbaciverdkaain
conprising Enterococcus faecalis, Streptococcus bovis, Q%gft j di um

cl ost AOdi fBRFBLE® oA i di ST 0s GF €P8§ﬂpiﬁifum fano? a%ataf er Gifdes

fragilis, BactierQtdess- hdvedi-8tas@NkS neBagkekoldes WHLR! WhibBacienoigdes
t he- taiotam cron and Bacteroi des caccae, wherein at |east seven
372 810, for instance, describes a formulation and method
for preventing and treating diarrhoea in farm animals by
using sterilized bacterial cells, their homogenates or cell
15 wall components, which were aerobically grown. The bacteria
used in that case belong to the genera of Brevibacterium

and/or Corynebacterium.

US Publication 2004-0115308 describes consumable products
20 containing fresh, probiotic ingredients, saild probiotics
being comprised of the groups of vyeasts, Aspergilla,
Lactobacilli, Bifidobacteria, Streptococci, Enterocococcl and
mixtures thereof. The bacteria used there are not dried or
concentrated in any manner whatsoever, but are used as
25 obtained, thus causing problems 1in terms of stability,

applicabkility and the like.

From EP 1 037 964, a defined probiotic or formulation of
anaerobic bacteria for controlling or inhikiting
30 salmonellas in pigs has become known, said bacteria
comprising Enterococcus faecalis, Streptococcus bovisg,
Clostridium clostridiforme, Clostridium symbiosum,

Clostridium ramosum, Bacteroides fragilis, Bacteroides



di fferent groups of gerns have to be contained in the product. 5 Finally,
WO 03/ 054168 describes a nethod for preparing a formnulation of intestinal
gerns that are capable of elimnating pathogenic gerns. In that nethod, a
m crobial sanple is obtained fromthe intestines of a particular 10 ani nal
speci es and exposed to aerobic conditiodgs,- subsequently frozen, and

ret hawed. The individual mcrobial groups are selectively cultivated and
tested fordiBehEonasti Vi HeS aa@AIdRS parhingenie, M crabesrbiderhi bidHeon
tests and finally fernmented and used. 15 The net hods described in the

| it eraturet2hBheVeFTroPn3By BACSEERIERS CRCCR&L RISy Sdfe dctiSATly *8y4&Thst a

speci al  pat hegeRhe 9&F | e ebhal ned by Wsi RQ eLLAGL i hAdI Vi dualye
specific bacteria or To nations thereof. An activity 20 agai nst the
vari ous paphodenic gerns contained in the digestive tract is not
achievgple. Finally, the nethods described in the literature nostly also
suffer Tromthat the adm nistered spectrum of bacteria is not broad enough

to achi everasaCoypl efce an/o8hibit ik afiat hogeri-toger fdr aprdpapessgi ki e.

Gt her known products use bacteria that are not obtained fromthe

i nt esti nesfornudapievi diodg rgttasdiglat el §eTB8pecthft adfPvi 1G3@8L1The Pr esent
i nvention akng. Vi { of | eakth RELT oL man .Qwt i ng
f ood, feedéggﬁfggtgbgnﬁgﬁgﬁﬁg%gﬁi % g?%ivghbgﬁ%%igﬂﬁg a hii%urgﬁgﬁigﬂp

m cr oor gansamplewhi€h okdissipleay s £irbs ache viiintesathistemnt iodl | § ipaittiewEdsr r e

di gestive systemof mapmals and/or farmbirds, thus preventing or at - 4
Ieastjﬁéduépxﬂaihe TRYTTF eff ¥t s SIP°XS eagonuﬁﬁ%¥og¥c uﬁﬁ%gg% r me

such as, egfpse§abiRN® k2ozBn,CoHG rethawed. The individual microbial
groups are selectively cultivated and tested for their
activities against pathogenic microbes in inhibition tests
and finally fermented and used.
15
The methods described in the literature, however, involve
problems in that only one activity against a special
pathogenic germ will be obtained by using either individual
specific bacteria or combinations thereof. An activity
20 against the various pathogenic germs contained in the
digestive tract is not achievable. Finally, the methods
described in the literature mostly also suffer from that
the administered spectrum of bacteria is not broad enough
to achieve as complete an inhibition of pathogenic germs as
25 posgible. Other known products use bacteria that are not
obtained from the intestines, thus providing not completely

specific activities.

The present invention aims to provide a probiotic health
30 and performance promoting food, feed and/or drinking water
additive comprising a mixture of microorganisms, which
displays its activity substantially in the entire dligestive

system of mammals and/or farm birds, thus preventing or at



Clostridia etc. 5 To solve these objects, a probiotic health and
performance pronoting food, feed and/or drinking water additive
containing a mxture of mcroorganisns is used according to the present

i nvention, which conprises at |east two mcroorganisns selected fromthe
group consisting of 10 Enterococcus faeei um DSM 16211, Lactobacill us
reuteri, DSM 16350, and Lactobacillus salivarius ssp. salivarius, DSM
16351, Ped!LQSQECli%d%leq{g} aghiCiha V116220 ca0d o5Bi £ dohagt eﬁuﬂdﬂéﬁn'orfm is,
DSM 16284. By using m croorganisns fromthe group consisting of

Ent er ococcusdéBifadci gepmBSMs1621 1, a4 actobaci | | 83lrenedis, DEM 16350, and
LactobaC|IEE Eéllvarl § ssp. salivarius, DSM 16351, Pedi ococcus

aci dil acti Ci, kFE%ZT “and Bifidobacterium animalis, DSM 16284, it is
f easi bl e, due to said nlcroorganisns originating fromthe nost diverse
regions of 20 the digestive tract such as, for instance, the appendix,
jejunum i FeufPéieg €, QRi%ﬂR%ﬂa%tPﬁPP&OEbﬁePeﬁﬁEheﬁPﬁr@eﬁﬁaﬁﬂﬂW%%

tract and, Fi:BmBéEB%CU'f_QJod the:gagt r griy ?B‘%St'&al k8P ORaB8raS it ve

successful Ty prevent pathogenic gerns from mor Ing in the entire digestive
tract. 25 anhaihéngxaepuxcnrafODSM1r3@©¢gaBnbm@ob@CM@HdﬂmqmmHGMHgstC)whlch
i s supposed, to constitute_a new species, .the 03|ted cr,oorgani sns are

new strai n§"6f BFFESH kndWE tsisdti es” %?%cec?ﬂgg @%ﬁerﬁ y *EREW nd™® t han

990 30 comiespengdeneemy t Rckrowr st raddis. dhe |§QbMde@bn%Q@th@1€_‘z;eSdff t he
deposited strains are as follows: - 5 - Pedlococcus aC|d|Iact|C|, DSM

16210 1 0CCTEET CABEAT EAAEBE T ConeCREHGEE PAAT ADATECA :
TAATTCATTA] GAET COLECACT CARL AR LT TANACANE G@%%lus , DSM

16351, Pediococcus acidilactici, DSM 16210, and

Bifidobacterium animalis, DSM 16284, By using
nicroorganisms from the group consisting of Enterococcus

15 faecium, DSM 16211, Lactobacillus reuteri, DSM 16350, and
Lactobacillus salivarius ssp. galivarius, DSM 16351,
Pediococcus acidilactici, DSM 16210, and Bifidobacterium
animalis, DEM 16284, it dig feasible, due to sgaid
microorganigms originating from the most diverse regions of

20 the digestive tract such as, for instance, the appendix,
jejunum, ileum or goiter, to substantially cover the entire
digestive tract and, in particular, the gastro-intestinal
region so as to successfully prevent pathogenic germs from
working in the entire digestive tract.

25
With the exception of DSM 16284, Bifidobacterium animalis,
which is supposed to constitute a new species, the
deposited microorganisms are new strains of already known
species, gince they generally show wmore than 9%%

30 corregpondence with known strains.

The individual sequences of the deposited strains are as

follows:



GIGAGTAACACGT GEGTAACCT GCCCAGAAGCAGGGEGATAACACCT GGAAACAGATGCTA
ATACCGTATAACAGAGAAAACCCCCTGGT TTTCTTTTAAAAGATGECTCTGCTATCACTT
CTGGAT GGACCCGCGGECGCAT TAGCTAGT TGGT GAGGT AACGECT CACCAAGGCGATGAT
GCGTAGCCGACCT GAGAGGGT AAT CGGCCACAT TGEGACT GAGACACGGECCCAGACTCCT 10
ACGGGAGGCAGCAGT AGGGAAT CTTCCACAAT GGACGEAAGT CTGAT GGT GCACGCCECG

' TGAGT GAAGAAGGGT TTCGECTCGTAAAGCT CTGT TGT TAAAGAAGAACGT GEGT GAGAG
TAACTGI TCACCCAG TGACGGTATTTAACCAGAAAGCCACGGECTAACTACGT GCCAGCAG
CCGCGGTAATACGT AGGT GGCAAGCGT TATCCGGATTTAT TGEECGT AAAGCGAGCGCAG
CCGGTCTTT TAAGIGTANTGT GMANGCCTTOEEET CAANCCEAAGAAGTGCATTGGAAAC T 15
GGGAGACT TGAGT GCAGAAGAGGATAGT GGAACT CCATGT GTAGCGGT GAAATGCGTAGA
TATATCE¥VKHU¥D&D®&QI9$@%““ecﬁefﬂtGHGTHGGWEKGHGWWQEBHGQCGE@@EIRHTTCCGT

CCAACCT AAGAIGAPTAGE 20 6 '
GTCAG@C@?@@@AS@@&@WWWWTcmm@ﬁmewmqﬂa@@m@wm@@nt ig from
2 partial BEISHEEAACEAITIEROC TCERMARE JTERGERTAANTAGHAS SECFHTAAGRS

Cor r es pon deAEE GAITCACRAWEAHGETRRT DGR CAPAEE6BERGTTAS TREET @ FGRACPBSM 16350 30

CT GCAGT oA R MG F s RS PR R R G A RS AR CEE B AT C T GCAT A PR TCATT
GT T GAGAGACT R CEEE A e A I AC FE A R S S FEE AR AC TR AR LA CCGCC
e A C A A A e I P ARACAAE A IS FEACT AN CCEET
ENCHSTAACTEFFERTTCTG
‘ RS BEEESTARTE Y TC
ACGTACETW‘?K?%ATTTATTCIBCGTMAGCGAGCGCA@C&;TTGCTT

Sequencing primer: 341 forward, 530 reverse
25 Contig from 2 partial sequences: 341Ff530r
Sequence length: 1094 bases in total

Correspondence with known strain 99.6%

Lactobacillus reuteri, DSM 16350

30
GCATGARCGCCECCEGTAETECCTAATACATGCAAGTCETACGCACTGGLCCAACTGATTG
ATCCTECTTECACCTCGATTCGACGATGEATCACCAGTGACTCGCGGACGGGTEAGTAACAC
GTAGGTAACCTGCCCCGGAGCGGGGGATAACATTTGGAAACAGATGCTAATACCGCATAA
CAACAARAGCCACATGECTTTTCTT TGAAACATGGCTTTGGCTATCACTCTGGGATGCGAC

35 CTECEETCCATTACCTACGTTCETAAGGTAACCGCTTACCAAGGCGATGATGCCATAGCCGA
CTTGAGAGACTEATCORGCCACAATGCAACTCGAGACACGETCCATACTCCTACGGGAGGCA
GCACGTACGCCAATCTTCCACAATGGGCECAAGCCTGATGGAGCACACCGCETGAGTGAAGA
ACGCETTTCEECTCEGTAAAGCTCTETTCTTEGGAGAAGAACGTGCGTCAGAGTAACTGTTCA
YOCAGTGACGETATCCAACCAGAAAGTCACCGCTAACTACGTGCCAGCAGCCGCGGTAAT

40 ACGTACCTGEECAAGCETTATCCERATTTATTGGGCEGTAAAGCGAGCGCAGGCGETTECTT
AGGTCTGATETGARAGCCTTCEGCTTAACCGAAGAAGTGCATCGGAANCCGGGCGALCTTG
AGTCGCAGAAGAGGACAGTCGAACTCCATETGTAGCGGTGGAATGCGTAGATATATGGAAG
AACACCAGTGECCAAGCCERCTATCTEETCTECAACTOACGCTGAGGCTCGAARGCATGSE
GTAGCCAACACGCATTAGATACCCTGCGTAGTCCATEGCCETARACGATGAGTGCTAGGGTGT

45 TEGACGGETTTCCCCCCTTCACTECCGEAGCTAACGCATTAAGCACTCCGCCTGGGGAGTA
CCACCGCAAGETTEGAARACTCAAAGGAATTGACGEGGGCCCGCACAAGCGETGGAAGCATG
TEETTTAATTCCAAGCTACGCCARGARCCTTACCAGETCTTGACATCTTGCGCTARACCTT
AGAGATAAGGCETTCCCTTCEGEEACGCAATGACAGEGTGATGCATG
GTCETCGTCAGCTCGTG

50



AGGTCTGATGT GAAAGCCT TCGGCTTAACCGAAGAAGT GCATCGGAAACCGGCECGACTTG
AGTGCAGAAGAGGACAGT GGAACT CCATGT GTAGCGGT GGAATGCGTAGATATATGGAAG

AACACCAGT GGCGAAGGCGGCTGTCTGGT CTGCAACT GACGCT GAGGCT CGAAAGCAT GG
GTAGCGAACAGGATTAGATACCCT GGTAGT CCATGCCGTAAACGATGAGT GCTAGGGT GT 45
TGGAGGGT TTCCGCCCT TCAGT GCCGGAGCTAACGCAT TAAGCACT CCGCCTGGEGGAGT A
CGACCGCAAGGT TGAAACT CAAAGGAAT TGACGGGGEECCCGCACAAGCGGTGGAAGCATG

TCGTTTAAT XGAAGKT CCTTACCAGGTCT TGACATGT EOGEIAACERD reverse
AGAGATAA TCCCT CGCAATGACAGGTGGTGCATG G CGTCGTCAGCTCGIG 50 6
Sequenci ngcmthQrfr@nﬂfmmm;L 88Quervesse 3@dft53Porom 2 parti aI
sequences:, 341f 530r nce |l ength: 1083 ba t ot al r.respondence
with knowd STFEIR 913 :}%f“:ﬁ Lactobaci |l l us sali \SiLgOfgi3u23asssepS lsnalcéova(rall us, DSM
16351 ACEILIXEHKAKAERES AN ARATEOMAGE CANSGAAACE TTCTTACACCGAATGCT TG
CATTCACTCGTAAGAAGT TGAGT GGCGGACGGEGT GAGTAACACGT GGGTAACCTGCCTAA 10
AAGAAGEGGATAACACT TGGAAACAGGTGCTAATACCGTATATCTNTAAGGATCGCATGA

TCCTNAGATQQQQQ%Q%QTEJ§Q£ﬁH%£¥IN%é%%%i%%é%%%&ﬁ@éﬂAEEﬁNQEQQ1

TTGGTGEEGT AACCECNTACCAAGGENGATGATA CTGAGAGGNTGATCGGEC

CACAT TGGGACT A .ee.t AAAGT CCT ACHE Aee ACLAGTAGAA y

-ei‘? 'e“‘é‘g :‘c;-.g‘iﬁu?-n é\'é e‘E é:jr .“N" i -y

ACTCT fe d% Wieiee #5 3 CIRALTC ‘; AT A o oen
GT 07‘ ue"ee (fo 4 mue_f‘f %A‘f ] Aul Aeﬂ ea ﬂﬁﬂﬂ ANCTAG

GTCCGGATT AT .eeag ADA ee A S;e o eeﬁ"e 5 TA A % 5‘% ANGE&arogae

TTCGECTTAACLGG L GOARAG ,gﬂﬁ%? A

A .‘.e' CTTCCA

: %@x
G%AU@AT@A%&%W@&M&%%%MM&QM
CCCTC{ 6TCGl St G TR K3 Ao h FEEANY XA ko T A AT F AT roran
TACCCT CGT Al LAGPEE AN o AT &e d AN FaHe PR Xl a6 Ed dSacoaTT
AGTGCCGCAMMMMEW (G MEANSE P HoAMAEda nn o

MNP AT Gt A - ART MG AN S ARG T
GGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAAGC
20 GECTCTCTEETCTGTAACTGACGCTGAGETTCCAAAGCETGEATAGCARACAGGATTAGA
TACCCTGGTAGTCCACGCCETARACGATGAATGCTAGGTGT TGGAGGETTTCCGCCCTTC
AGTGCCGCAGCTAACGCAATARGCATTCCGCCTGEGGAGTACGACCECAAGGTTGARACT
CAAAGGAATTGACGEGEECCCECACAAGCEETGCAGCATGTGGTTTAAT TCGARGCAACG
CGARGAACCTTACCAGETCTTCACATCCTTTGACCACCTARAARATTAGETTTCCCTTCG

25  GGGACAAAGTGACAGGTGETGCATGECTGTCATCAGCTCGTGTCGT

Sequencing primer: 341 forward, 530 reverse
Contig from 2 partial sequences: 341£530r
Sequence length: 1066 bases in total

30 Correspondence with known strain 99.5%

Enterccoccus faecium, DSM 16211

CCTECCTCAGGACGAACGCTGGCGECETGCCTAATACATGCAAGTCGAACGCTTCTTTT

35 TCCACCGGAGCTTGCTCCACCGGAAANNGAGGAGTGGCCGAACGEGTGAGTAACACGTGG
GTAACCTGCCCATCAGAAGGGGATAACACTTG
GAAACAGGTGCTAATACCGTATAACAATCAAAACCGCATGGTTTTGATTTGAAAGCCGC
TTTCCCETETCGCTGATCGCATEGACCCGCEGTGCATTAGCTAGTTGGTGAGGTAACGGC
TCACCAAGGCCACGATGCATAGCCGACCTGAG

40 AGGETGATCGGCCACATTGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGCAGT
AGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGG
TTTTCGGATCGTAARACTCTGTTGTTAGAGARD
GAACAAGGATGAGAGTAACTGTTCATCCCTTCACGGTATCTAACCACAAAGCCACGGCY
AACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGG

45 GCGTAAAGCGAGCGCAGGCGETTTCTTAAGTCTCGATGTCGAAAGCCCCCGGCTCAACCGE



CGAAGAACCTTACCAGGTCTTGACATCCTTTGACCACCTAAAAAATTAGGTTTCCCTTCG 25
GGGACAAAGT GACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGT  Sequenci ng primer: 341
forward, 530 reverse Contig from2 partial sequences: 341f530r Sequence
| ength: 1066 bases in total 30 Cbrrespondence wi th known strain 99.50
Ent erococcus faecium DSM 16211 -7
CCTGECTCAGGACGAACGCTGECEECGTGCCTAATACATGCAAGTCGAACGCTTCTTTT 35

AT ARSI SRS CACASE G TTCCATE TG

GTAAggTeO:“ AA".;, AT AACT Ao T aoa AR CACCAGTEECERRGECGECTCTCTGETC
$¢¢éeeg?| pioNGter Salcialiel Sercraliiareh ACCCTGGTAG
T CACCAAGA RS RN 4N AGTGCTGCAG
AGGGT @TC&%@%%% Siiveyeccen TCARAGGAAT

AGGGAAT CT TR AT A C AR R T €A CALE PAEECCEGT R ET (GACGCGAAGRAC
TTTTCGCAT G RS @A S & T GABACRRT GCACCACTCTAGACGATAGAGCTTCCCCTTC
GAACAAGGATGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCT
AACTACGT BOAGCORDAET ACGT AGGT GGCAAGCGT TGRECAEGATRRAT TGS 0 g5everse

TASAGCCAGIEAGRL LG 1CLTAGT CLEATCTOAMCUOLGRILICANCCRG - 7 -

TAGCEEWGAAAJ SLETASATAT M BEAGGAACACCAGT GGCGAAGEEEEERGHET GBT Gotal
TGTAACTGACGCT GAGCCT CGAAAGCGT GGGGAGCAAACAGGATTAGATACCCTGGTAG
TCCACGCCGTAAR AT CAGTRET ARET BT e BGE FF RERGPOCT TEAGTGCTGCAG 5
CTAACGCATTAAGCACT CCGCCTGGGGAGT ACGACCGCAAGGT TGAAACT CAAAGGAAT
TGACGGGEGECCCGCACAAGCGGT GGAGCATGT GGT TTAATTCGAAGCAACGCGAAGAAC
CTTACCAGGTETTGAGATCCITTGACTACTET AGAGRTHEGAGZEECCCCTTC  Sequenci ng pri mer:
341 fﬁrmard, 530 reverse 10 Contig from2 partial sequences: 341f530r
Sequerice | ength: 1033 bases in total Correspondence with known strain 99.9
0 Bifi dobemierirenzaotneddcrcaDSihd6@84: ABCETGCEEEATGGAGGCCTTCGEETTG
TAAACCGCTTTTGTTCAAGGGCAAGGCACGETTTCEGGCCETEGTTGAGTGCATTGTTCGA
ATAAGCACCGGCTAACTACGTGCCAGCAGCCGCEETAATACGTAGGETGCGAGCGTTATC
CGGATTTATTGGGCGTAAAGGECTCGTAGECEETTCETCGCGTCCGETGTGAAAGTCCAT
20 CGCCTAACGGTGGATCTGCGCCAGGTACGGECEEGCTEEAGTGCGNTARGGGAGACTGGA
ATTCCCOGTGTAACGNTEGAATGTGTANATATCGGCAAGARCACCAATGGNNAANGNAGE
TCTCTEGGCCGTTACTGACGCTGACGATNNAAAGACGTGAACCAGCGANCNCNATAANAT
ACCCTGACTACGGATTAGATACCCTGETAGTCCACGCCGTAAACGGTGGATGCTGGATGT
GEGEECCCTTTCCACGGGTCCTETETCCGGAGCCARCGUGTTAAGCATCCCGCCTGEGGAGT
25  ACGGCCGCAAGGCTAAAACTCAAAGAAATTGACGGGGGCCCGCACARGCGGCGGAGCATG
CGGATTAATTCGATGCAACGCGARGAACCTTACCTGGECTTEACATGTGCCGGATCGCCG
TGCARACACGETTTCCCTTCEEGECCEGTTCACAGGTGGTGCATGETCGTCETCAGCTCG
TGTCETCAGATETTGGGTTAAGTCCCECAACCGAGCECARCCCTCGCCGCATGTTGCCAGE
GGETGATGCCCGGAACTCATGTGGGACCECCEEGGTCAACTCEGAGCARGGTGGGGATGA
30 CGTCAGATCATCATGCCCCTTACGTCCAGGGCTTCACGCATGCTACAATGGCCGCTACAA
CGCGATGCGACACGETGACGTGGEGCEGATCGCTGARAACCEGTCTCACGTTCGGATCGCA
GTCTGCAACTCGACTECEGTGRAGGCGGAGTCGCTAGTAATCGCAGATCAGCAACGCCGCG
GTGAATGCCTTCCCGEECOTTGTACACACCGCCCETCANGTCATGARAGTGGGTAGCACC
GGAAGCCGETGECCCEACCCTCATEGEECEEACCCTCTAATGETGAGACTCGTGATTCG

35
Sequencing primer: 341 forward, 1492

reverse
Contig from 2 partial sequences: 341f£1492x
Sequence length: 1139 bases in total

40 Correspondence with known strain 98.9% - new species

According to a further development of the invention, the
food, feed and/or drinking water additive comprises at

least three microorganisms, thus enabling the achievement



TTGCCAT GGGECGCAAGCCT GAT GCAGCGACGCCGLGT GCGEGATGGAGECCTTCGEGT TG
TAAACCGCTTTTGI TCAAGGGCAAGGCACGGT TTCGEECCGT GTTGAGT GGATTGT TCGA
ATAAGCACCGECTAACTACGT GCCAGCAGCCGECGGTAATACGTAGEGT GCGAGCGI TATC
CCGATTTATTGGGECGT AAAGGECT CGTAGGCGGT TCGT CGCGT CCGGT GTGAAAGT CCAT 20
CGCCTAACGGT GGAT CTGCGECCGEGET ACGEECEEECT GGAGHFGCANT AAGGGAGACT GGA
ATTCCCGGT GTAACGNT GGAAT GT GTANATAT CGGGAAGAACACCAAT GGNNAANGNAGG

TCTCTCEECCEHH TACHANIX, & COACCALCGANCNEAARAGNBE ive tract
ACCCTGACTACGGATTAGATACCCTGGTAGT CCA TAAACGGT GGATGCTGGATGT
GGGGCCCT TTECACGEET 86 CESOTIAAGTATECEREETBE8EACT eff ect of

éé'&???i‘i’%’{ga&%%%ﬁ’é%ﬁ%% e G

TGGAAACACGGT TTCCCT TCGGEGGECOGGT TCACAGGT GGTGCATGGT CGTCGTCAGCTCG
TGTCGTGAGATGT TGGGT TAAGT CCOGCAACGAGCGCAACCCT CGOCGCAT GT TGCCAGS
GOGTGATGCOBGERAE F AT GT R ECEABECENEAACFECSAGCAAGEFAEREATER B0 16211,

CGT CAGATCAEQAE@QQ@QH&QGT CLAFLLT TCAGLATCLFACAAT CELECT A obacillus
CGCGATGCGACA CGTGBGGOGEAT CECTGAAAACCGGT CTCAGT TCGGATCGCA

GTCTGCAACTSEAQT@EEWGﬁﬁQEEEEﬁﬁi@GQIN@WAﬁﬁ%KIMiyﬂMJ@%%W¥K§§§§§3Ou* to be

T GAATGOGT T O00Baa T T ACACACR000GT CANGTCATGAMAGTGRGTAGCALK .
e e Te e e R AR R AT (e ® s 2 Fnci ng
priner: 34drfiakwagd wdd82 d@¥ErSeeContdugrif r em @ipaitieal nsequentes has

341f 1492r Sequence length: 1139 bases in total . 40 Correspondence with
known 1t r aPROY8d9de  Rewhemediicd alackRdF dithg tigi hiir i PR e VAP Of the

invention, sthgs fqod,nf.eed-@ndf of deiaki ng Maber, addid i vsncgréwﬁ%s A
| east threg m cf oor gani sns, thus enabli ng the achi evenent - of a nore

conpl et e cover agecofy tipie- ]ecumaerengh Qesemeatlr aotd lahgh lalcrlaldctvmdymtltdre

detection of a synergisti.c effect of hr ee  used .m croo a al nst
pat hogeni c agFﬁB %= 92 O)%tuf C%]o?TpralcéLl ng ?n%%rdqg’&?&ﬂlyfa E§

milieu for pathogenic germg, thus, in addltlon, also
15 strongly inhibiting the settlement of other, different
pathogens.

Furthermore, a food, feed and/or drinking water additive
comprising Enterococcus faecium, DSM 16211, Pediococccus
20 acidilactici, DSM 16210, and BRifidcbhactexrium animalisg, D&M
16284, is particularly preferred. Such a food, feed and/or
drinking water additive, in particular, exhibits a
uniformly enhanced inhibition of nearly all commonly
present pathogenic germs and, in particular, E. coli,
25 Salmonella choleraesuis, Campylobacter jeijuni, Clostridium
perfringens, which 1s increased relative to the single
effects of the microorganisms contained in the mixture by
such an extent as to provide a synergistic effect of the
three wicroorganisms against a plurality of pathogenic
30 germs. In addition, this mixture too has a strong pH-
lowering potential, particularly on account of relatively

high amounts of lactic acid and acetic acid forming, which



Lactobacillus reuteri, DSM 16350, and Lactobacillus salivarius ssp,
salivarius, DSM 16351, has turned out to be a particularly preferred

m xture for food, feed and/or drinking water additives. Such a m xture not
only has 10 proved to be beneficial for the inhibition of pathogenic

gerns, in particular E. coli bacteria,- But, on account of its strong

pH I owering potential and high acid production rates, e.g. of lactic acid,
al so stronglyqrestyq gt e LLi r dageng - t Ays, 1iNina

addi tion, g%% (I’?E[sir?oﬁafle ianmsgik?il{%% hagﬁéettl eﬁgﬁtg@gp%or% h{ear?i different
pat hogens. cBudtihepmer épraphobodgeineed gamdi=or dri nki ng water additive
conprising Enterococcus faecium DSM 16211, Pedi ococcus 20 acidilactici,
DSM 16210, and Bifi.dobacteriuma.nimali.s, DSN' 16284, is particularly
preferred. nqdchoarheodacheethaandizer irdidotdengosleicadditt e pitdtferred
particular, exhibits a wuniformy enhanced inhibition of nearly all.
commonly prEsERt pAEhogeri enfertd dnd PRCpERE ctREPRE BT oDy Ve

sal monel | a,6hol 8basslsq LMYl obaGt 8L LELUELRcCLOSLidl WM. 1A/ MEdAgRDS,
which is increased relati've to the single effects of the mcroorgani sns
contai ned bB t hexmixtur eabyl suclkdmrdeXtient astite fir-ovideosr eyl gisti c
effect of the .three mcroorganisms againsf{ a plurality of pathogenic 30
gerns. |n &BHHEESH, EAFEHHEURE TS HES T %t oy Prec ovieti g Pot énti al
particul arhy@niageount.of,cbek-atibhvely shi,ghsanpepiscRiriaeti c Beitsqand
acetic acid formng, ich - 9 wll again have a strongly adverse effect
on t héd i vitagtocerdivisars e qrat.hagem @ lgermpc e ¥ T heV F et ifhat 1as in
corr espondgnce i hh 2 preferredy furrper. dovel.pnenty ofythecppasenteeg

i nvention, "nutTitiveé substances and/or 17eblotic substances additional | y
usabl e asagd/irerdr afidisel eated fademifiruct otlod | josanghasrididigsys for

the used microcrganismz in the digestive tract will be
markedly inproved, and it will, in particular, be

1 safequardaed that the used microorganisms will be able to
| rapidly and reliably propagate in the dicestive tract, yet
wiila, ac the same time, impeding or preventing the
propacaticn of pathogenic germs. by competitive exclusion.

The uged nutritive substances and/or prebiotic acids

Z0 provide growth advantages Ior Uh2 used nicrocoganisms

relative to pathogenic germs.

Since, as in correspondence with a preferred further
development of the present invention, a further carrvier

selected from zeolites, calcium carbonate, magnagium

L
n

carkonate, trehaioses, chitczan, shellac, albumin, starch,
skim-mil} powder, swee-wheyv vowder, maltodextring lactose,
inulin, dextroses, vegetable oils, or a solvent sgelected
from water or physiologic saliine solution, is contained, it
30 ig feagible to obtain a uniform distribution of the
microorganisms in the digestive tract, on the one hand, and
to obtain further assistance of the competitive exclusion,

on the other hand.



inulins, isomalto-ol.igosaccharides, lactitol, |actosucrose, |actul ose,
p-rodextrines, soy oli..gosaccharides, transga 10 | acto-oligosacchari des,
xyl o-ol i gosaccharides, vitamns, in particular vitamin E, are contained in
the food, feed and/or drinking water additive, the living conditions for
the used m croorganisns in the digestivitract will be markedly inproved,

and it will, in particular, be 7. safequarded that the ueced
m croorganisms will be able to ra.p=dl:/ c: _d. re.l,,:Lc7.hiy propaiJdato
in the digestive tract, yet wh .l'e ; at the same tine, inc :aline; or

preventi ngSthee, prapagati onovtepavhdgeniec gekmm . abyp@@ﬁpéﬁﬁﬁivéUé%@Easion.
The used ny tr| ive sgbs%aqﬁ}s and/ogﬁgreblotlc aC|ds 2? pro id e, qr.Quid
advant ages ?8? ?B@eﬂ ed DorPEATEME™ 1 & &5 19 Parfiogdni & gers.
Since, as FRoMOhEEEHABLERERS t_;;tuaar peebernedrf, Ulg’ﬁ.lheraradﬂ\b?,‘| epaEmtatefs,t he

present invention, a further carrier 25 selected fromzeolites, calcium
car bonét e, mﬂﬁgﬁé@@uﬁﬁ@éﬁﬁbn%@@ SEPERR CXE 1Vt § cndRXCERBRI ace 1Y Gfen
starch, - SELILOLLESPOMEE! . MAcIWIRY BOWde" oAl LRdext [ hocd Act 036 ke

i nulin, dexiroses, vegetable oils, or a solvent selecte ?ron1mater or
physiologigeEatine saﬁhumam,|casnmnﬁugﬁmtemx 80arsaf gasi, bltesgnoehittdi,n a
unlforn1d|str|but|gn of the nlcroor nisms in the di eétlve tract, on the
one hand, amA*%fo BFﬁlnwﬁﬁﬁﬁherp§§§lgﬁgnce”5ﬁagﬁé’c&%ﬁ"|tﬁV§1echﬁ§ on,

on the ot hgfghandrided0 iS NEGntASnéd, COrYy espondeageptet htd pFeier redk
further developnent of the invention, a coating material selected from

naltodéktrmmgroguﬁan3§@§'mQﬂﬁth@EnwaﬁémQPtkﬂ esonEainggdigE@d &t ar ch
and starch Q%r%XQESS dSét%'“%ns%&% %l%%eth%eHﬁﬁ%&%&d%&%ﬁﬂéﬂdfﬂfﬁﬁhl ter
and et her, proterns Iatlne unln casein uten, acacia dgum

tragacanthdevé&apdaﬂeﬂ&aa@ﬂiﬁltpegabhlmhaﬁxmuaEJ@M|df whedr gnopose
of use, i.e. in the digestive tract. Moreover, by using
such coating materials, it is, for instance, possible to
15 apply the food, feed and/or drinking water additive
directly on animals to be treated therewith, such as day-
old chicks, in their transport boxes by so-called gel or
pellet application go as to provide a prophylaxis and
therapeutic treatment of young animals against infections
20 by pathogenic microbes. - Such applications are of particular
importance in modern animal breeding, since, because of the
lacking direct contact of young animals with their mothers,
the appropriate basis for an intact intestinal flora will
no longer be passed on.
25
In order to achieve an even more complete activity of the
food, feed .and/or drinking water additive against
pathogenic germs, the additive 1is preferably further
developed to the effect that it additionally comprises at
30 least one microorganism selected from the group of Bifi-
dobacterium sp., Lactobacillus salivarius, Lactobacillus
sp., Lactobacillus fermentum and Enterococcus faecalis. By

admixing to the food, feed and/or drinking water additive a



diglycerides is contained, it is feasible to coat the 10 m croorgani sns
together with optionally contained carrier naterials so as to ensure that
the mcroorganisnms will only develop their activities on the |ocation of
their purpose of use, i.e. in the digestive tract. Mreover, by using
such coating materials, it is, for instldnce, possible to 15 apply the food,
feed and/or drinking water additive directly on aninmals to be treated
therew th, £ $pehe AS ddcor=thiE CkSowhn deiel Eet r amgpostt bexep Byasoseal | ed
gel or pellet application so as to provide a prophyIaX|s and therapeutic
t r eat nent @ﬁey@tfngs%‘ﬁ?ﬁﬁlspé@éimml%f@@ﬂﬂéﬁ’s XP bepaeiRegenicc i citdises.

SHCh PP £8LH0D81 3L Sl AN | Gl 1 ol TBOIAANGE1 P ERASLRCANIR bF G2 NG,
si nce, because of the acking direct co oung ani mal's mnth their
not hers, éﬁ@uﬁ@pfﬂpth@terbaans16nroanthatadbklnﬁesmm@@klbhora will no

| onger be passed on. 25 In order to achieve an even nore conplete activity
of the> food, feed and/or drinking water additive agai nst pathogenic

gernms, thenadgliivg Ls arﬁE@E@%gdf withekr devehepalddio tihe rafd eclrddmt it
additionally conprises at | east one nlcroorganlsn1selected fromthe

group of BpfE- td?ob?'a@t eqantmcmiarlbacb@baénpnaé g4t | vaei utshe Leepdbadidddus
sp. , Lactoba | us. fermentum nd Ent.er pcocc f I n o the
é?or chrl nlﬁmr% vva% a?:l%g Pres, ih %%%% lnt crooﬁé Tt

f ood, f eedan ter rve a - anism

known per sfcapbelacedvitbymagdithsta rma.im.limS@ilaﬁ@ﬂ:e:ﬁabBOQGDDCpglersmi( $)s to be
expected in the respective animals wll be selectlvelgeenhanced so as to

ensur &% ur tRefPEd Gt h Hfe¢he FPIRCOSLVENFEIGHT R AERBr 8FHgVE6Ya
preferred EHéWEErQS&é%H@QﬁQt as' b BasickUReds e tRNE-RBNMIIGH R Yor

beneficial to use the
use such as, for 1nstance, the goiter, the stomach, the

gmall intestine and the 1like, In addition, it is, of
course, also possgible to use mixed forms of suspended and
15 encapsulated food, feed and/or drinking water additives in
order to be able to ensure an activity over the entire

digestive system.

According to a preferred further development of the

20 invention, a feed additive ig provided, in particular for
farm birds and/or pigs to increase the performance of said
farm animals, which feed additive is comprised of 1 x 107
to 1 x 10*, in particular 1 x 10" to 1 x 10%*, CFU/kg feed
additive Enterococcus faecium, DSM 16211, and 1 x 10° to 1

25 x 10*, in particular 1 x 10 to 1 x 10, CFU/kg feed
additive Lactobacillus reuteri, DSM 16350. Such a selection
of the amounts of used wmicroorganisms, 1in particular,
ensures the production of a feed additive displaying
excellent activity against most of the E. coli germs.

30
According to a preferred further development of the
invention, a feed additive is provided, in particular for

farm birds and/or pigs to increase the performance of said



and/or drinking water additive in suspended, powdery or encapsul ated form
with a maxi rum di aneter of 2000 pmso as 10 to enable the exact, selective
rel ease of the activity of the mcroorganisns as a function of the desired
| ocation of wuse such as, for instance, the goiter, the stomach, the small
intestine and the like. In addition, Ht1ds; of course, also possible to

use m xed forns of suspended and 15 encapsul ated food, feed and/or drinking

wat er addi timeSahima®kderHikberadd eahi@i ensHr e sanagddMdy overn the #ntire

digestive system According to a preferred further developnent of the 20

i nvention, t@ teddl8ddi tiverast Frwtadet, xi A0pard cul’arl9dr CFHY habiftees

and/ or pig [ncr r.f of i rmaninal s, ich_feed
addi tive i%d%g%\?(?sgg&%fr%?‘%f%%&ofto Clﬁn1x’ 18%9‘ fir?%lg”r’ti%u%{gfloi Xé’éﬁio 0%to 1 x
1012, CFU kg'“f eetin goltitiweldEnt er ococtod f aeci umx DSM*1621FU A Fexdl06 to
1 25 x_101, .in garticuél,ar 1 x 1010 fto 1 x 1012, CFU kg feed _additive,

Lact obaci I?@é”? ¢ e PALB80CE8 S5 07C Gt ecPPln 1657 G he?iolings Bt used

M croor ganisne, xi Nopar iUk i c@NSHI €Skt herpreductt onpef arbeed addigive
di splaying excellent activity against nost of the E. coli gerns. 30

Accor di ng 2@3ht pref Bifddobactiear uie\at iopver? , oPSHha 6 28dventydh, aa fieedd
additive i i_ded, i rticular f far.m bj / or_. pi tQ j.ncrease
the perforeBtet ol B sl St R e hEPadEe o fr 1 gE o
conpri sed @trdnglg0’ inhobitxth8lackthopabti callabnt 1R al@hd leaaksxiik0b2d

CFU kg feed. additive Enteraqcoccus faecium DSM 16211, 1 x 10' to 1 _x 101,
in parti cubErSHT X010 PEG LF LRIEFE ATFUPkY PeedtBe additirPe PedFocbEdds

aci di l act i ghoc DSM 16240, 1and e it (P e XordPikd 16RePALhECBLAR ] hel010

to 1 x 1012, CFU kg feed additive Bifidobacteriumani malis, DSM 16284,

Such a feedligestive tract of the thus fed animals on account of the
high production of acids, namely acetic acid and lactic
acid, by the microorganisms used, thus strongly impeding

15 further pathogenic germs from growing.

To increase the activity of the feed additive, it is
preferably further developed to the effect that it is
comprised of 1 x 10’ to 1 x 10", in particular 1 x 10" to
20 1 x 10%, CFU/kg feed additive Enterococcus faecium, DSM
16211, 1 x 10° to 1 x 10™, in particular 1 x 10" to 1 x
10*, CFU/kg feed additive Lactobacillus reuteri, DSM
16350, and 1 x 10° to 1 x 10, in particular 1 x 10*° to 1
x 10", CFU/kg feed additive Lactobacillus salivarius ssp.
25 galivariug, DSM 16351. Such a selection of the amounts of
used microorganisms, in particular, ensures the production
of a feed additive displaying excellent activity against E.
coli germs and, in addition, on account of the high pH
lowering potential, providing strong inhibition of the

30 growth of nearly all other pathogenic germs.

The feed additive intended, in particular, for farm birds

and/or pigs to increase the performance of said faxrm



additive, in particular, ensures to strongly, or uniformy strongly,
inhibit the action of Sal nonella chol eraesuis and 10 C ostri di um
perfringens as well as the action of E. coli bacteria and, in addition, to
strongly lower the pHin the digestive tract of the thus fed animls on
account of the high production of acids -nanely acetic acid and | actic
acid, by the mcroorgani sns used, thus strongly inpeding 15 further

pat hogeni o 9efd1Bs f I QB-8eWHRY. tJ 0al NoFLasSe-dde racth¥irt yfe tdigndeedor
additive, it is preferably further "devel oped to the effect that it is
conpri sed Wie Ipxegertt dn¥ertiond is rqumtized opf 11xx1600 te 20 1 k01012,

CFU kg feed. addi.t.i teroco 8 eciu M 0 1014,
in parti cuﬁér g%kyl}fgiggt gl 1&)(0&1;01%:% gzuglkglgfeéd%§§3%pi \eré%%ctgggg&}lv?us
reuteri, DSMeA63SOcuandatctuh(6 nsM 11821014,1 ixn pafticouliarxl no*iplanto 1

x 1012, CFU kg, feed additjve Lactobacil,Lus saljvarius ssp. 25 salivarius,
DSM 16551, PR/CH Bl e8| boti b oE4 fe Xar?ﬁh%]t SCEP/kgoEaesi Eanggé{ﬁi Lastorn

particul arp;ensures Aha: HFodueiioni s8Eoa feed, addistiyve di spl aypry exgel | ent
activity against E. coli gernms and, in_addition, on account of the high pH
| over i ng perentdalar ptoyi 8PHg tst rong 1GiRi bEFUAKY of eefeadddtgveniAcsP nearl y
al | other pat eni ¢c_gerns.. The feed _additi.ve, i in pagti.cul ar, for
Farm bir 08 S S 57 EV TR BaRee TR e i 4> Shi o T i 13

ani mal s, accer diodd, t ena merefiensied- f ur khero@evel aprentodf, ¢he/pgesent
invention is_conprised of 1 x 107 to_.1 x 1014, in 6particul ar 1.x 1010 to 1

x 10120 craddkitieedPaddPErrEusERCEF3decdS it adtMin o BdM 1621191 %2186 to 1
x 1014, incSqpartigul 5,0 X JOIP ©o 1 X 41012, GFULkg deed @sgliitd veekact O-
bacillus reuteri, DSM16350, 1 x 106 to 1 x 1019, in particular 1 x 1010
to 1 x 1014 0RYkgBfiéedohddicenian sotionabeei | D8N d&Riddar iarsd sgpx 10°
Salivariu§k3Q§N&l§§ﬁ%,i%)%éé@&éu ar 1 x 10* to 1 x 10 CFU/kg, feed
additive Bifidobacterium sp. 2. Such a feed additive
15 mixture, in particular, shows a markedly increased activity
agalnst the pathogenic germs Campylobacter jejuni as well
as Salmeonella choleraesuls. Moreover, algo the activities
against common E. coli bacteria are strongly enhanced and,
in the main, largely exceed the activities of the
20 individuval strains. In addition, the metabolic reaction of
such a feed additive has proved that a synergistic effect
of the bacteria must be present. Thus, the present mixture
of five wmicroorganisms, iInter alia, 1is able to convert
xylitol, which cannot be done by a microorganism of the
25 mixture alone. The reason for this is that, for instance,
several enzymes are required for the degradation of
xylitol, and it is only by the combination according to the
invention of five microorganisms that the necessary enzymes

are made available jointly so as to enable the conversion

30 of a carbon hydrate that is so complicated to degrade.

According to a preferred further development, the feed

additive additionally comprises 1% to 95%, 1in particular



1 x 1014, in particular 1 x 1010 to 1 x 1012, CFU kg feed 10 additive

Pedi ococcus acidilactici, DSM 16210, 1 x 107 to 1 x 1014, in particular 1
x 1010 to 1 x 1012, CFU kg feed additive Bifidobacteriumaninmalis, DSM
16284, and 1 x 106 to 1 x 1014, in particular 1 x 107'0 to 1 x 1012

CFU kg, feed additive Bifidobacteriunsp.-2. Such a feed additive 15

m xture, in particular, shows a markedly increased activity against the

pathogeni coger pg 6agpyLebacteriei-ugl. ascwekh s%%s%%ln@enehs&aacwxeﬂl@sw S.
Mor eover, also the activities against common E. coli bactéria are strongly

enhanced and, nahuthé mmubsuaamgelyb@x@@edadﬂetaonaw&Y|egoetaanedzo a
i ndi vi dual ﬁlns addlélon olic reaction of uch a .feed
585

additive h GVed ? Lpiga §38rg|§ iC %$? IEHF the acten%f%nwﬁjbe

present. Thystrbherpresant mMndtichmet fiye rrdaGrieQrgasy speppbRtehgaldm, 1S
able to convert xylitol, which cannot be done by a m croorgani smof the 25
m xt ur & al BRENOFHBIr BRSoACLEE NS FHOMERALE fde MHSTrREg2 IS8 e MIS nzy mes
are required for the degradation of xylitol, and it is only by the

conbi nation according to the invention of five m cr oorgani sns that the
necessary enpyaps aar eimadeoavaispabldenjcei ntliyiso sas e fenatide thether
conversion_, 30_of a carbag gdrate t hat .is so gﬁnplicated t o.degr ade.

Accor di ng P6VE BPEEBFr e ur tRSr d@W@Pﬁﬂﬁ%ﬁt B f &dHSCHFqi e el

addi tional byspeABRbeeSi d0app192% bR RAE | £6kar or 1ﬂt82Q5)éltlQat%8(VQ.r10far@-
carrier or natural substance. By a carrier or natural substance being

addi t iléhal woeeﬁtaﬁﬁqeﬂrora .0t hafkel ite nbl i onkef Feedogéhi PyerE¥3%m t he
t t est t | 5 h
gastroi nt egt gw?h ng_g' L@NER gg?c §a3iP %éogté%%fggfféd‘gcr%{t Y Qe | g the

sel ective gr the m'cr ani sne use as in correspondence
wi th a prehended the t heed delEltoprenvibl thee rexédnlyomakiEme @guegusthe
bacteri al aﬁfigﬁgskﬁﬂi'Soﬁpﬁﬁkfdo€ﬁe%h%akﬁfd ﬁgtﬁégegfélggiﬁgqéﬂkeady
present on the surface of the feed prior to the feed intake
15 will be combated or eliminated or degraded by the feed
additive. In order to achieve a particularly good activity
of the feed additive, the feed additive is preferably mixed
into the feed in an amount of from 20 g/t to 20 kg/t, in
particular 100 g/t to 2.5 kg/t, thus providing a sufficient
20 amount of microorganisms, on the one hand, and ensuring the
safe degradation or elimination of pathogenic germs from

the gastrointestinal environment, on the other hand.

According to a preferred further development of the
25 invention, the microorganisms, or mixture of
microorganisms, is used as a drinking water additive,
wherein, according to a preferred further development, the
drinking water additive comprises 1 x 10 to 1 x 10, in
particular 1 x 10 to 1 =x 10, CFU/kg drinking water
30 additive Enterococcus faecium, DSM 16211, and 1 x 10° to 1
x 10, in particular 1 x 10 to 1 x 10", CFU/kg drinking
water additive Lactobacillus reuteri, DSM 16350. Such a

drinking water additive 1s, in particular, beneficial for



10 anmount of fromO0.01 g/kg to 10 g/kg feed, in particular 0.025 g/kg to
2.5 g/kg feed, it is ensured that, on the one hand, the feed additive wll
be readily taken up by the aninmals and, on the other hand, pathogenic
gerns already present on the surface of the feed prior to the feed intake
15 will be conbated or elimnated or dey¥acded by the feed additive. In
order to achieve a particularly good activity of the feed additive, the

feed additituwe iisHangfaablor Haxetbgei® §heméeadd, n ian prvdiduier f reds 20
g/t to 20 kg/t, in particular 100 g/t to 2.5 kg/t, thus providing a

suf fi ci ent t28 aRBARE tPICEr or FatiisnBloTER e SEhahdiidir ersurdnke t he
saf e degragati im i o] t ho i : e

gastroi ntesti r%kog{r%/lﬁ}r oir:andg%, egﬁ #galor?h%?@hgﬁgs&gigggg i Flléﬁt §r§‘C§re erred
further dewekopmentodfthhe f25mamient | of, 1hbéin eraot gaacstise ercini xdwde of

m croorgani sms,, i § used as, a drinking water, additive, wherein, according
Lo o prof ePFERiPR Chor Aokl opflit®  t I SatriToki nd A SRS | oL LMY i sas

1 x 107 tocdn®itQths ifbr Ppethedbaicl ged0 bAal >onlOdBe Gk wHhdaki ng
wat er 30 additive Enterococcus faecium DSM 16211, and 1 x 106 to 1 X
1014, in p&kei égige formedl witld RLEOIECE3 PachygHie Hia hki ng> Watef Re@itive
Lact obaci | r rs 6 aSu j.nki wat.er iti i in
particular?g%gﬁg %%Fa %%%MS¥ %%9 Fﬁe§$%%¥%?§?oﬁhggnba%ﬁbégﬂﬁ%E é?%%f%%d, in
parti cul ar anf el togee herhighidd eretaforE.ageolrist Nbrglowviex] 1 tspodf gpaniixdgeei ¢ s
able to strongly lower the pHin the gastrointestinal tract on account of
the for%rat F6RYSF | actic acid, acetic acid and 5 propionic acid, thus
creating unfavourable living conditions for pathogenic gerns, and, on the
ot her hand, the acids fornmed will also act bactericidally in their non-

di ssoci at edcfermd ndastd sagares@ryefkndwrthes adevolppveite aardalmlobjes her

good aCtiO&a%%@'§%af%ﬂvé”f§i&¥é8f Qﬁigﬂgggi%omprised of 1 x 107 to 1
x 10%, in particular 1 x 10 to 1 x 10", CFU/kg drinking

15 water additive Enterococcus faecium, DSM 16211, 1 x 10° to
1 x 10, in particular 1 x 10 to 1 x 10", CFU/kg drinking
water additive Lactobacillus reuteri, DSM 16350, and 1 x

10° to 1 x 10*, in particular 1 x 10 to 1 x 10", CFU/kg
drinking water additive Lactobacillus salivarius ssp.

20 salivarius, DSM 16351. Such a drinking water additive has
turned out to be of particular benefit for the inhibition

of E. coli as well as Salmonella choleraesuis and, in
addition, also shows a synergistic effect in respect to the
metabolic profile. This mixture isg, thus, for instance,

25 able to degrade D-tagatose, which cannot be done by any
gseparate individual strain contained therein. A synergistic
effect of these three strains in respect to the metabolic

profile is, thus, detectable.

30 According to a preferred further development, the invention
ig further developed to the effect that the drinking water
additive is comprised of 1 x 10’ to 1 x 10, in particular

1 x 10 to 1 x 10Y, CFU/kg drinking water additive



10 germs. According to a preferred further devel opment, a drinking water
additive is used, which is conprised of 1 x 107 to 1 x 1014, in particular
1 x 1010 to 1 x 101, CFU kg drinking 15 water additive Enterococcus
faecium DSM 16211, 1 x 106 to 1 x 1014, in particular 1 x 1010 to 1 Xx
1013, CFU kg drinking water additive Legtobacillus reuteri, DSM 16350, and
1 x 106 to 1 x 1014, in particular 1 x 1010 to 1 x 1013, CFU kg dri nking

vat er addi ghverbastehacidddis wal i yami 4g2930- 20xsalg’vard us, xDSM2633],  Such
a drinking water additive has ‘t ur ned out to be of particul ar benefit for

t he |nh|b|Pa@ﬁlCDiaE Tolki a8 'Wwekb ak Sal hbiiel | GFEAbYerdeti Enandatiar
addi j[l on, 3 %r}ow%edls C%ectr%:gl stl c gHec{g’léln rggpl %1'[62t the mét aboibc

profile. |s nlx ure 1s, t I'nst ance; egra

D-t agat osegowWl ch carthpt ibe mﬂel@ylaﬁy 1 s;eparoé? etbndi vxduaj”st ICEHUY kg
contained therein. A synergistic  effect of these three stralns in _respect
to thefhetﬁﬁbFFéngpr&ﬁq%§|sﬁdQ%ﬁkVede%%%%%%@%Ct%€1%Ec0§HFW6 f6-a prdterred

further deyghgpnment,cH he | nventsoBr Inacxlé'; nl%\é,elwdtaenéaeo%ftf% t hat
the drinking water additive I's conprise x 107 to 1 x 1014, in

particul arbelof ¥ead toilax &enefltF@bkguhar&mhgbm@iem admpabhpgedut

E f DSM 16211 10' 1 019, |
010 Lo T YR8 R T AT oS AT ERe L b P I T PR b Bsc Ryt e

DSM 16210, tefd fledudd’ ardd t1¥s1014:iumn parfitodafis 1 26d01Quko doX £l 3,
CFU kg 5 drinking water additive Blfldobacterlun1an|nalls DSM 16284. Such

a m xtifr e BFLAFEEBEr gaRrsfEnfias hir nethout M TRRFGINHHRE i c %M berfdid t for
the i nhi bi %éQE‘rBEnE?E@QﬂQﬁ" ¢ r @R M8 Of rﬁ&%&;@flp Qs §aé§?@eltl adevelao due

chol er aesu obac- ter jejuni ‘and ostridiump ri ngens an
to the 10 dtﬁfeﬂ@nwumMgpvexothehenMu¢e0@ﬁyﬂnqmntéstmnahetract 80 as
to ensure an almost complete elimination of harmful,
pathogenic germs from the entire gastrointestinal system.
15
According to a preferred further development, a drinking
water additive is used, which is comprised of 1 x 10’ to 1
x 10, in particular 1 x 10 to 1 x 10", CFU/kg drinking
water additive Enterococcus faecium, DSM 16211, 1 x 10° to
20 1 x 10, in particular 1 x 10 to 1 x 10%, CFU/kg drinking
water additive Lactobacillus reuteri, DSM 16350, 1 x 10° to
1 x 10™, in particular 1 x 10 to 1 x 10%, CFU/kg drinking
water additive Lactobacillus salivarius ssp. salivarius,
DSM 16351, 1 x 107 to 1 x 10*, in particular 1 x 10" to 1
25  x  10%3, CFU/kg drinking water additive Pediococcus
acidilactici, DSM 16210, 1 x 10’ to 1 x 10, in particular
1 x 10° to 1 x 10Y, CFU/kg drinking water additive
Bifidobacterium animalisg, DSM 16284, and 1 x 10° to 1 x
1.0, in particular 1 x 10 to 1 x 10*® CFU/kg drinking
30 water additive Bifidobacterium sp. By such a drinking water
additive, it 1is feasible to inhibit almost all frequently
occurring pathogenic germs and, in particular, E. coli,

Salmonella, Clostridia and Campylobacter to a degree



gastrointestinal tract, is, noreover, also able to develop its activity
over the entire gastrointestinal tract so as to ensure an al nbost conplete
elimnation of harnful, pathogenic gerns fromthe entire gastrointestinal
system 15 According to a preferred further devel opnent, a drinking water
additive is used, which is conprisedoft71 x 107 to 1 x 1014, in particular
1 x 1010 to .1 x 1013, CFU kg drinking water additive Enterococcus

faeci um DOM-d&&1lexkoediifytehd® lox ¥, cumupattiiveul artdlox LELOthe 1 X
1013, CFU kg drinking water additive Lactobacillus reuteri, DSM 16350, 1 x

106 to 1 ndpviduah PEOHQEHENIENE 1030 tHdal x2 1008 5 I RYPEFEARFHE

wat er addif j ac LLlu LYAE Lus sglkkyarius, M,16351;,,1 X
107 to 1 xé*l%%é,— i%é)%grﬁ%#cu?aa?ﬁ%béﬁ%slogtég'qi 2@%1013, %Euﬁkg dri nki'ng
wat er addidddet Redj ocbccuss afedilibtei cby DSMED62&0, micxod@gangsh xtd014,

in particular 1 x 101Q to 1 x 1013, CFY drj nki ng ter_additiv

Bi fi doBact 3 TR Bhi nals, SsSeTE, ARk e 1R 17 1ain nehe
parti cul argdoXs 4010 £eakos 10A3LEHhke dd nki neo3G el agddhihye its

Bi fi dobacterium sp. By such a drinking water additive, it is feasible to

i nhi bit alaesionl fnfly ediieMALELcodadr.r ity phtlhbyehien gef nEhangrowRh of
parti cul ar ol | nella, dostridia and Canpyl obacter to a degree
- 17 lar ?‘gh% %%%%i%%%%gt of the cumul ative action of the individual

m croorgani sns, so that a massive synergistic effect against pathogenic
gerns will _be achieved. In addition, it is feasible by sucp a

m cr 0dPganfB8mISeF stCongFYIRE  ext? em@SF a4y IF6Ger STREBH 9 £RE

di gestive §gactsyoh@idBlsn sods ta fud hgas@%a&@@sittislalacﬁf@@t apgd in
particular, the inhibition of the growth o Fat hogeni c gernms. 10 I n order
to pronot efurvhpar ehbehge, thive grownrioion heffect, the drinking water

additive according to a preferred further development
additionally comprises 1% to 95%, in particular 20% to 92%,

15 of a carrier or nutrient.

According to a further object, the present invention aims
to selectively boost the immune systems of mammals and/or
farm birds by the selective use of microorganisms, or a
20 mixture of microoxrganisms, and thereby eliminate as
completely as possible pathogenic germs from the digestive

tract.

To solve these objects, the invention contemplates the use
25 of a mixture of at least two microorganisms selected from
the group congisting of Enterococcus faecium, DSM 16211,
Lactobacilius reuteri, DSM 16350, and Lactobacillus saliva-
rius ssp. salivarius, DSM 16351, Pediococcus acidilactici,
DSM 16210, and Bifidobacterium animalis, DSM 16284, as a
30 probiotic health and performance promoting food, feed
and/or drinking water additive. Such a use enables to
almost completely eliminate pathogenic germs £from the

digestive tracts of mammals and farm animals by the so-



desired mcroorganisns in the gastrointestinal tract and further enhance
the elimnation effect, the drinking water additive according to a
preferred further devel opnent additionally conprises 1%to 95% in
particular 201 to 92% 15 of a carrier or nutrient. According to a further
object, the present invention ains to0Il$electively boost the i nmune systens
of mammal s and/or farmbirds by the selective use of mcroorganisns, or a

20 m xtur e-0f 1 &% CEORHEANE SUB, cabdubheneby: igldd it &x@seneDPPLEpeLY aasl
possi bl e pat hogenic gernms fromthe digestive tract. To solve these

obj ects, t#eromyenpienisont@hpthtePH henudde 28igeshive xtyre tof 1t RBast
two m croq | ele . m .t he _gra i Sti nt eroc S
faeci um I%%?{I%%,ﬁaf, Lag%%gé}éi’i?l ugyr elt er%&%%%sgg?xgéﬁgmgfobgggﬁl us

sal i va- rimbcssprgsalswar i tse DSM 463513iRediocobeusnaehdibacenai} inGSM
16210, and Bifidobacterium.,aninalis, DSM 16284, as a 30 (g obi Oi]ﬁi ¢ health
and pePf or HRAIcECPRERBY End HORE E ¥ Fed T ahlford G MY wat br PRGGRERYES Such

a use enahlesyio abopst comp etehyrel i popat e pat hegeni igeedrgbnakhe
di gestive tracts of "mammals and farmaninmals by the so - 18 called

conpetiti vexexel usd omn sincébantast repel ytanped eara  3tr oy kPowerdsg . of t he

pH in the digestive tract.is,.Lhn articular,, feasihle a l. i
m xture of°% '?ﬂtarﬁ?%?%orag%%'rsnﬁ%?r?ﬁleoﬁseo acc%t% d;alﬁegéL o] tolf%))eé i ﬁ@gﬁ%ﬁ%ﬁ\%

enabl i ng Sathengebechi M€ei nhibition of the devel opnent of pathogenic

gerns. Apart fromthat, none of the mcroorganisns exhibited an antibiotic
resi stt&nce even at an extended, sinultaneous administration of at |east

one antibiotigSrafysi pg agg}e%%rew ACCH D N t818pRERE e heifuitel s

devel opnment, a mxture o
Enterococcus faecium, DSM 16211, Lactobacillus reuteri, DSM

16350, and Lactobacillus salivarius ssp. salivarius, DSM
16351, is used according to the present invention. Such a
15 use, in particular, ensures the inhibition of the action of
pathogenic germs, namely E. coli, and, by the extremely
rapid lowering of the pH in  the digestive tract, to
deteriorate the 1living conditions for pathogenic germs as
such to such a degree that even the growth of any other
20 harmful germs will be strongly impaired or inhibited so as
to markedly reduce the susceptibility to diseases of

mammals and/or farm birds supplied therewith.

According to a further development of the invention, a
25 mixture of Enterococcus faecium, DSM 16211, Pediococcus
acidilactici, DSM 16210, and Bifidobacterium animalis, DSM
16284, i1s preferably used, which, in particular, wenders
feagible the inhibition of Salmonella choleraesguis,
Campylobacter jejuni and Chlostridium perfringens,
30 respectively, and, in addition, strongly deteriorates the
living conditions for other pathogenic germs, so that, in

the main, a probiotic effect of the used mixture largely



Ent erococcus faecium DSM 16211, Lactobacillus reuteri, DSM 16350, and
Lact obacillus salivarius ssp. salivarius, DSM 16351, is used according to
the present invention. Such a 15 use, in particular, ensures the inhibition
of the action of pathogenic gerns, nanely E. coli, and, by the extrenely
rapid lowering of the pHin, the digestive tract, to deteriorate the
living conditions for pathogenic gerns as such to such a degree that even
the growt h,of.a9y,0t BEE %lerdgLLUe O8F FB- W khebe ($d1:0n0tNe | ARALKOdUAN
inhibited so as t0 nmarkedly reduce the susceptibility to di seases of
mamal s andiorod¢rganbimescanphei édnechereared. According to a further
devel opnent of the invention, a 25 m xture of Enterococcus faecium DSM
16211, Pedi ococcus acidilactici, DSM 16210, and Bifi dobacterium animalis,
DSM 16284&c*§r@£ﬁ§erab|YaUS%QeﬂMBﬁHB lfummmércuﬁavalbpmdﬁts otea$m&le t he
inhibition of Salnonella chol eraesuis, Canpyl obacter jejuyni .
Chlostﬁld|HWV%@F%@an@n@lXBBrFe§8@EFFV§PyOfaﬁHteFﬁCQ é ﬁe"§Pan&Q$
deter! oratgg,he 1LLVLA0-5RAL! LANS LY gtsb'eriGB@bhog%n'u%e@e%%ngs%ltthﬁt in
the main, a probiotic e Fec the uséd mxture l'argely - 19 exceeding
the cunul aptieref fectaihen ul'srang t hé’lewrfdl vighralps mi a@foor dasitspaccan ibe
dennnstrated According to f further evel o et
i nventi on, SEFRPYPEPES Lo ’@EP %*g ?%E%E%ﬁs gﬁ%%l%é; %ﬁﬁéﬁllggfl%f
Lact obaci | Lusak gYt eftom D%Mejs@5@roh%susﬁﬂ al angowdd hl 1. Dt hevt redgtaicrs: ir om
these groups of Lactobacilli, Streptococci and/or Bifidopacteria, the
addi t ilénal andéosf 3%ﬁ%§QQﬁqQQﬁﬁ%he§é1@Wbﬁﬁs S0 actobaeF TS, 8FfeptPcccci
10 andior ELILAPRGE! Phidnaklol BE & %ci%lleﬁltﬂ'c\i%di%%rﬁrsmsger?%tél\é?ctlve
inhibition™0 speC|a m Croorgani s in selective™ regions of the
gastr0|nteségmahstbﬁctheOgasttoipaewmambarmwaqunﬂdnastﬂﬂagﬁﬁﬂmqu%ﬂﬁixﬁ a

specific d'seasitcﬂﬂfed é%urrence of a

specific disease caused by
pathogenic germs.
15

According to a preferred further development of the

invention, the mixture of mwmicroorganisms 1is used to
strengthen the immune defence. Such a use is, in
particular, enabled by the selective c¢hoice of the

20 microorganisms used and their origins from the most diverse
regions of the digestive tract safeguarding that the
microorganisms used will develop their activities over the
entire length of the digestive system and, hence, will, in
fact, markedly strengthen the immune defence of the thus

25 treated mammal or farm bird against specific pathogenic

germs in the entire digestive tract.

According to a preferred further development, the mixture
of microorganisms is used along with at least one
30 gelatinizing agent and/or pellet former or coating material
selected from maltodextrins, guar seed flour, gum arabic,
alginates, modified starch and starch derivates, dextrins,

celluloge derivates, proteins, acacia gum, tragacanth,



pat hogeni c gerns. 15 According to a preferred further devel opnment of the
invention, the mxture of mcroorganisns is used to strengthen the imune
defence. Such a use is, in particular, enabled by the selective choice of
the 20 m croorgani sns used and their origins fromthe nost diverse regions
of the digestive tract safeguardi ng thatothe m croorganisns used wl |
devel op their activities over the entire. length of the digestive system

and, hencei;wihlk, 8, (@Ghg MRKedklrengehan dhsoidqamnendefenee

thus 25 treated manmal or farm bird agai nst specific pathogenic
the entirevdihest i yelt pact/ orAcedt Helag fogmgipr efted r 88ef W her Sevrél nt,
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application becones feasible so as to allfow, in particular,

extr

enely

young ani nahs whicetsscary noi¢oagegasibessymaulagdn th sheeapgphepr it

i mmunoenhanci ng _subst ances by,their nothers to be_safely a rell
IC‘1fahe %e%%%%%‘ry 'gpoor%%%ﬁl ns sruecglui rad t lst rgggt eé1

suppl i ed w TR
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of m croorganisns is covered wth 10 gel atini zi ng a%gn
and t Hids nPRtaféenigingi g sprayRitF Brsuptsed 8/

s, or encapsul at ed,
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t he event youn SO as

supplied therewith, or, for instance, introduced

transport boxes in the event of vyoung chicks,

safequard the supply of the young animals

into

s0 as Lo

with

the

15 microorganismg that are of essential importance to them. A

similar, preferred use will be accomplished in that the

mixture of microorganisms, along with a liquid carrier, as

20

25

30

a spray suspension is directly applied on the young animals
to be treated therewith. By spraying young animals with the
mixture of microorganisms, a portion of this spray mixture
will be taken up into the digestive tract by their own coat
care or contact with other vyoung animals, whereby the
supply with the microorganisms that are essential for
gtrengthening  their immune  defence  will again be

safeguarded.

In the following, the invention will be explained in more
detail by way of exemplary embodiments. Therein, Example 1
illustrates the inhibition of pathogenic germs by isclated
test germs in an agar plate assay model; Example 2
illustrates a feeding test in which day-old chicks are fed
a feed and drinking water additive containing five, three

or no microorganisms; Example 3 is a field study in which



safeguard the supply of the young animals with the 15 m croorgani sns that
are of essential inportance to them A simlar, preferred use wll be
acconplished in that the mxture of mcroorganisns, along with a liquid
carrier, as a spray suspension is directly applied on the young ani nmals
to be treated therewith. By spraying yamg animals with the 20 m xture of
m croorgani sns, a portion of this spray mxture wll be taken up into the

di gestive g§ractiBy-hheit Qe ¢pat a GRLBKILGCAREAG! AWkt i9hebnreuRdng
animal s, whereby the supply with the microorganisns that are essential for
st r engt henf higet hdicroiomyaned. stfef;erfbeapl¢ 4gdiliuse rafBssad e§aafded. UeRtt he

follow ng,.the invention.wll .be ex i i e . detai y .
exenpl ary %ﬁbgaﬁﬁénggy'ﬂ%ﬁ%ﬁq{éﬁ&éﬁ%ﬁggggjiglﬁggﬁg gg ?ﬁ%egnﬁi |Fﬁ%ﬁ of
pat hogeni ccgatabnbygi $okat e ddreginigatamt ndadhiagar tphate assayleodel
Example 2 illustrates a feedk&g~test i n which dﬁy-old hi cks are fed a
feed afd JRPRRPAETAAREEr SRdMANS/d % orfal hERGS T e, T4 Gpifks whic

m croor gani,SpE; AP S Sd S ild Rl Fiidind NeWbhek -trdoudidy @lidikahRiCks

are fed a drinking water additive containing five mcroorganisns; Exanple

4 illustravesea beethmguygbsifodderwaitcileddyed ¢ isisiscksvirtdcal wagktairdgr iafki ng

wat er addig%ve cog%ainin. five mcroorgani Snms
€8°s

i.ned ti X le 5
5 denonstr el S EHAATEE T day- ol C%egetgg ﬁc%hﬁE%?gﬁﬁﬁﬂp ©

ay-o I cks we

adm ni st er gdsAbeEOAr §aBRSAE ekkhenrt icaw@gd® drhiignlkitzg water or through
fodder at defined tinmes, wwth a mxture of three or five m croorgani sns
havi ng%een used; and Exanple 6 shows a feeding test in weaned piglets. 10

Exanmple 1 i hition of pathogenic gerns by the isolated CE test gerns
(conpetitiﬁggh L 9ion test gerns) according to the

Inhibition of pathogenic germs by the isolated CE test
germs (competitive exclusion test germs) according to the
invention in an agar plate assay model

15
The assay was performed on MRS agar plates. The strains
were applied on the agar plates by inoculation, the strains
having been directly taken from cooling vials. The
incubation of the plates took place for 48 hrs under

20 anaerobic conditions. After the culturing of the pathegenic
strains in the appropriate media, the plates were carefully
poured with about 9 wml of semisolid medium containing the
respective pathogenic strain. For E. coli and Salmonella
chloeraesuis, semisolid VL medium, for Campylobacter

25 jejuni, semisolid Brain Heart Infusion Medium, and for
Clostridium perfringens, semisolid Reinforced Clostridial

Medium, were used.

The plates were subsequently incubated under the respective
30 incubation conditions of the pathogenic strains. The
evaluation of the plates was effected by measuring the
diameters of the test germs and inhibition =zones and

calculating therefrom the inhibition zone to test germ



invention in an agar plate assay nodel 15 The assay was perforned on MRS
agar plates. The strains were applied on the agar plates by inoculation,
the strains having been directly taken fromcooling vials. The incubation
of the plates took place for 48 hrs under 20 anaerobic conditions. After
the culturing of the pathogenic strairnsin the appropriate nedia, the

pl ates were carefully poured with about 9 m of sem solid nedium

cont ai ni ng,4 Pgo " eaRBEH W& PALDOYRAL 618 BA @orFeg’rte%t i apdcSaknonel | a
chl oeraesui's, semsolid VL nedium for Canpyl obacter jejuni, semsolid
Brai n Hearasémfsusenh MEdite bmdiboring ostipdi oh pfé’ref rigglengersenicssl i d

Rei nforced_Cl ostri di d|u re us d. The p es u u tIy
i ncubat ed ondeP*the ?Ilesbpleectl vre%e@% i ncuba Fgﬁgcoéﬁ%t|%%%£%§tﬁfzoergaﬁ%ogem C
strains. Theraemal ustéhopephrbhelpl ahesinamietieeted by nmeasuring the

di anmeters of the test gerns and inhibition zones and calculating therefrom
the inRibition zone to test germ- 22 ratios. Based on the inhibition
zone/ t est rati os, an assessnent of the inhibiting action of the test
gerns can g%é@ﬁage. Table 1 below indicates the results for the strains
used separately and in mxture. S Table 1 Strain Sal nonel |l a Carrpyl 0-

Clostri- I|Iselate—-E-eol4+—E—<coli—batter IuHIPCI ceholeraesuts € Ht
fringens OSM 16211 Hntereeaccus 2.11 1.144 1.37|16280xd1143 Cﬁ'aag’g"smcfilgsp@;
e - : . 5 1 .Go N T . t -
16284 Bi fi|dob&CFEri um 0. 45 0.85 0.8470.13F 1285 | canematuit $ jojuni | frinoens
DSM 1§211 Enterococcus 2.11 1,44 1.37 1.28 1.43
faecium
DSM 16284 Bifidobacterium 0.45 .85 0.94 0.33 1.85
animalis
Pediccoccus
] ] 1.34 1.47 1.51
DSM 16210 A 1.52 1.38
DSM 16351 Lactobacillus 1.49 2.26 1.46 1.50 2,05
galivarius
DSM 16350 Lactobacillus 2.53 1.42 1,60 1.36 2.12
reuteri
0.45 - 688 - 0.33 - 1701~
area 3.5 5.26 0.84 - 1.37 1.5 313
Enterococcus
NCIMB 10415 faecium 1.37 1.35 1.20 1.22 1.321
DSM 20.04 Bifidobacterium 0.41 0.79 0.65 0.31 1.42
animalis
Pediococcus
) 1.20 1.10 1.32 1.35
DSM 20555 Lactobacillus 1,40 2.19 1.09 1.41 1.63
salivariug
DSM 20016 Lactobacillus 2.14 1.20 1.20 1.25 1.54
reuterl
Mean
activity of 1.48 1.56 1.11 0.92 1.57
individual
straing
DSH 16211,
DSM 16210, 1.790 1.70 1.90 1.30 1.60
DSM 16284
DSM 16211,
DSM 16350, 2.50 1.80 1.80 1.30 1,80
DSM 16351
DSM 16240,
DSM 16211,
DSM 16350, 2.60 1.00 2.10 1.70 1,490
DSM 16351,
DSM 16284

From a comparison of the deposited microorganisms (written
10 in bold letters) with related strains (written in cursive
letters), it dis clearly apparent that the deposited
microorganisms (written in bold letters}) are able to
inhibit pathogenic gexms at considerably higher degrees

than already known strains (cursively written}.



DSM 16210 Pedi ococcus 1.52 1.38 1.34 1.47 1.51 acidilactici DSM 16351
Lactobacillus 1.49 2.26 1.46 1.50 2,05 salivarius DSM 16350 Lactobacill us
2.53 1.42 1.60 1.36 2.12 reuteri area 0.45 - 0.85 0.84 - 1.37 0.33 - 1.01
2.5 2.26 1.5 2.12 En terococcus NC MB 10415 faecium1.37 1,35 1.20 1.22
1.31 DSM 20104 Bifidobacteri umO0.4%} @379 0.65 0.31 1.42 aninmlis DSM
20284 pedi ococcus 1.41 1.20 1.10 1.32 1.35 acidilactici DSM 20555
Lactobacillus 1.40 2.19 1.09 1.41 1.63 salivarius DSM 20016 Lactobacill us
2.14 1.30 1.20 1.35 1.54 reuteri Mean ___ activity of 1.48 1.56 1.11 0.92
1.57 indiBgdt@alesirains DSM 16211, DSM 16210, 1.70 1.70 1.90 1.30 1.60

16210, DAPIGPH, a0 16550 5 B0%1 OB 300 170" 1°60 DRMTTESSTe BAM
16284 either a mixture of all five deposited microorganisms or a
5 mixture of three deposited microorganisms, the mixtures
having been administered via drinking water in the starting
period and, additionally, via the feed during the whole

test period.

10 Test parameters:
600 day-old chicks (race: Ross 308) were divided into three
groups:
Group 1l: control without additives
Group 2: five microorganisms; days 1-21 in drinking water;
15 days 1-42 via feed
Group 3: DSM 16210, DsM 16211, DSM 16284; day 1-21 1in
drinking water; days 1-42 via feed
Water and feed were available ad libitum for intake by the
animals.
20
Recorded performance parameters:
Live weight, daily weight gains, feed intake, feed
conversion ratio (= FCR), mortality, European Production
Efficiency Factor (EPEF).

25



From a conparison of the deposited m croorganisnms (witten 10 in bold
letters) with related strains (witten in cursive letters), it is clearly
apparent that the deposited mcroorganisns (witten in bold letters) are
able to inhibit pathogenic gerns at considerably higher degrees than

al ready known strains (cursively witte® .- - 23 - Exanple 2 Feeding test in
day-ol d chicks which were adm nistered either a mxture of all five

deposi t ed 1H161 005 JaBh B Pl 0B pOrBb¥hHhBeOfathr es depashiedepi-croor gani sns,
the m xtures having been adm nistered via drinking water in the starting
period and, additionally, via the feed during the whole test period. 10

Test par aneters—600—day=;o-d-¢chicks—{race=-—Rgass—368)—were—dirvidedrinto
5a1§ { ¥ / .
I hout ad fi

[<} O

three groups;,_Goup 1: Cont.r ol -~ W, §| ivesg up. 2. v

m cr oor gani snEX d&ys 1- qﬁidrﬁﬁthg vat8rs el? d§§g l-fft§ﬂé%ﬁéeﬁpﬁfcup
3: DSM 16210, DSM 16211, 'BSM R?ﬁﬂ, dq§9{§§4mﬁﬁ drinking.-wat.er.;..days 1- 42
via feed WHBH LM feed2®BBe avAid-dbl & ad®li-fit um¥dt8 i nt albethy the*3
ani mal s. 2@39Recloraded, perfornmance paraneters: Livdg weight, daily weight
gai ns, f eedarhtleda@l 1 f eexb5TBhyerssd.an [ at i 61(=3 FCR)I.a®rt al i5t.y, Euf gpge€an
Producti on DI figdsency Factor |(EPEF). |25 - 24 Table 2] Sunmary of
per formang¢eglatisimm feeding tést Live Daily Feed

DSM 16284,

DSM 16210, 2689° 63.1 92.3 1.69 3.3 366
DSM 16351,

DSM 16350

a, b gign. difference (P < 0,05)

* EPEF (European Production Efficiency Factor)

The uge of the products allowed significant improvements in
the live  weights of the animals in the test groups. The
feed intake could be slightly increased in the product
group containing all five microorganisms, no difference
10 was, however, obgerved in respect to the feed conversion
ratio. The mortality was high in general, since the test
was performed in midsummer and the animals were confronted
with wvery high ambient  temperatures. Despite  this
additional stress factor, a marked dincrease in the
15 performance of the product groups could, however, be

obgexrved.

Example 3
In a field test, a mixture of all five microorganisms was

20 tested in day-old chicks under practical conditions and

administered in drinking water over the entire period.

Test parameters:
About 53,000 day-o0ld chicks were equally divided between
25 two storeys.

Ground floor: control without additives



G oup weight gain intake FCR Mortality EPEF (g) (g) (g/animal) Control
2588a 60.0 91.0 1.68 6.4 343 DSM 16210, DSM 16211, 2657 ab 62.4 91.3 1.68
5.0 357 DSM 16284 DSM 16211, DSM 16284, DSM 16210, 2689b 63.1 92.3 1.69
3.3 366 DSM 16351, DSM 16350 a, b sign. difference (P c 0,05) * EPEF

(Eur opean Production Efficiency Factor)255 The use of the products all owed
significant inprovenents in the live weights of the animals in the test
groups. Thest feedyd.nt ake £oul gi-he rﬁi&ﬁ@&f?aﬁﬂ@;ﬂ@aﬁﬁddfﬂn]&bﬁgpﬁ@d@lﬁt group
containing all five mcroorganisnms, no difference 10 was, however, observed
in respectWaeet hanfebgedoniobrspval lphlpoadThébibrmaltert FhRas"AMGH Si-n
general, since the test was perforned in mdsumer and the aninmals were
confronted wth very high anbient tenperatures. Despite this additional
stress facketcoracttap&edormnaneaspairamthertb performance of the product
groups coul d, however, be observed. Exanple 3 In a field test, a mxture
of all 5i vl cY¥obPhani SREFGASEY20 tested in day-ol d chicks under practical
condi ti onsp@andg Qgg'a@'e%tterf%%rd Rl ki nﬁey\@&:?rtﬁéeFe%;@rﬁBhbég per itp@ Test
paranet ers: About 53,000 day-old chicks were equally divided between 25
two storeysni@rbanddllobr becomerbedinlt hbueremieedi vedove all also in

comparison to preceding production cycles listed in Table
4, with the previously occurring E. coli problems having

10 been resolved.

Table 3: Summary of performance data

Live weight (g) Mortality %
15 Ground floor 2282 3.38
1st floor 2328 3.03
Table 4: Performances of the farm’s last six production
cycles
20
Num?er of Mortality (%) Live weight (g)
animals
1 51000 5.55 2109
2 43990 6.46 2228
3 49000 2.65 2043
4 50592 5.41 1627
5 48450 5.09 1785
6 * 53244 3.20 2305
* ., with all five microorganisms
Example 4

In a feeding test, day-~old chicks were administered a
25 mixture of all five microorganisms via drinking water at

defined times.

Test parameters:
400 day-old chicks, race: Ross 308, were divided between
30 two groups according to the principle of contingency:

Group 1l: control; without additives



- 25 1'st floor: all five mcroorganisns in drinking water Wter and feed
were available ad libitumto the animals. Recorded performance paraneters:
5 Live weight, nortality As is apparent from Table 3 bel ow, the
performances of the animals could be markedly increased, above all also in
conparison to precedi ng production cycl®s tisted in Table 4, with the
previously occurring E. coli problens having 10 been resolved. Table 3:
Sumary of cpenf os mn@@véa&@c%\b@ weiighle (10 Mordidhd ywaddr Goaumdykl agr 2282
3.38 1st floor 2328 3.03 Table 2 Perfornances of the farm s | ast six
production cycles 28 Namb@r 8f Roeedl ity Eibve weight (g) animals 1

48450 5 03"3705 6% 3534 513 Fho2 f‘egoa‘-’fﬁ’v% RO Frye e Sordanisme.

Exanpl e 4 hdnimaieeding test, day-old chicks were admnistered a 25 nmixture
of all five mcroorganisns via drinking water at defined tines. Test
par amet®ers: 400 day-ol d chicks, race: Ross 308, were divided between 30

two gr oupspacePhgingetoothanRel Raiaketef-scont i ngency:
Live weight gains, feed intake, feed conversion ratio (=
FCR), mortality, EPEF (Buropean Production Efficiency
Factor) .

10 The resulis are summarized in Table 5.

Table 5: Summary of performance data

Five microorganis-
Control
ms
Live weight (g) 2320.66a 2392.19b
Weight gain (g) 54 .17 55.87
Feed consumption (g) 4365 4482
Feed convergion ratio (= 1 99 1 90
FCR)
Mortality (%) 1 1.5
EPEF* 285 295
a, b sign. differences (P < 0,05)
* EPEF {(European Production Efficiency Factor)
15
Due to the addition of the microorganisms, the live weights
of the animals could be gignificantly increased. In terms
of feed intake and feed conversion ratio, the two groups
were comparable with each other. The productivity mass
20 number (= EPEF) was clearly higher in the product group
than in the control group.
Example 5
Salmonella challenge in day-old chicks
25

A product comprised of all five microorganisms, and a

product comprised of three microorganisms, were



Goup 1: control; without additives - 26 Goup 2: five mcroorganisns in
drinking water on days 1, 2, 3, 7, 8, 9 and 14, 15, 16 Water and feed were
avai lable ad libitumfor intake by the animals. 5 Recorded performance
paraneters: Live weight gains, feed intake, feed conversion ratio FCR),
nortality, EPEF (European Production Ef¥7ctency Factor). 10 The results
are summarized in Table 5. Table 5: Summary of performance data Contr ol

Five microgp@ganistedBy Lirveryed bl o)t 3260n66ae 2322.t19%er Wi gbhdgaiin ( Q)
54.17 55.87 Feed consunption %g) 4365 4482 Feed conversion ratio 1.92 1.90
FCR) Mortaflriypkisy vates ippgpe gg§5r2dng phésesign. differences (P < 0, 05)
* EPEF (European Production Efficiency Factor) 15 Due to the addition of
the m croorganisns, the live weights of the animals could be significantly
i ncreased. Tentt eamametkrteed i nt ake and feed conversion ratio, the two

roups _were c arahle wth each other. T roductij.vi.t ss 20 nunber (=
Lo e P Aa ARy R e Pl b e S neE ey 44 ded Bt R ffoen.

Exanpl e 5 §§bq9gella chal I enge in day-old chicks
Group 1: negative control; without additives and without
Salmeonella challenge
Group 2: positive controel; without additives; with
10 Salmonella challenge
Group 3: with Salmonella challenge + product of five
microorganisms: days 1-21 in drinking water; days
1-42 via feed
Group 4: with Salmonella challenge + product of three
15 microorganisms (DSM 16211, DSM 16210, DSM 16284) :
days 1-21 in drinking water; days 1-42 via feed
Water and feed were available ad libitum for intake by the

animals.

20 On day 5, all animals of groups 2, 3 and 4 were orally
inoculated with a dose of 6 x 10° c¢fu Salmonella
enteritidis. The negative control was carried along for the

control of the normal performance data.

25 Recorded performance parameters:
Live weight gain, feed intake, feed conversion ratic (=
FCR), mworbidity (measured by the number of diarrhoeas),
mortality, EPEF (European Producticn Efficiency Factor).
The results are summarized in Table 6.

30



25 A product conprised of all five mcroorgani sns, and a product conprised
of three mcroorganisns, were - 27 admnistered in feed over the entire
test period and via drinking water in the starting phase. Test paraneters:
5 304 day-old chicks, race: Ross 308, were divided anong four groups:

G oup 1: negative control; w thout addizg ves and w thout Sal nonell a
chal l enge Group 2: positive control; wi thout additives; with 10 Sal nonella

chal | enge {gyp §: %malsel aﬁnggk%o%@hb@nasta product of five

m croorgani sns: days 1-21in dfinking water; days 1-42 via feed Goup 4:

wi th Sal nonel la chall enge + product of three 15 nlcroorganlsns (DSM 16211,

DSM 16210;—bBSM-16284)—-days—1-21—t+n—grtnki-ng-water—dayst1=42-vi+afieed

Vat er and-feed-were—avail-ablie--ad !ibitunlfgr Htlake By t-he aniral-s:| 20 On
a CATTT 1T

14L6 14bedl &40 W& H a dose

tive contrlol _was cariri ed

day 5. al| TARRAEMELGAL gPRRP 2043, AR | 4240 o &) ¢
egat
nee RéGE
| nt aé‘@ 3?
(¢

of 6 x 106{gtu _Salnonella édnteritidig. The n
al ong for| Fhed consroptobnt He pe
perfornancégparaneters: Li vg %Z?ggﬁg 1|%£9%eed ad conversilon
rati o FCRreec@otbhdetyibneagured. by the rumrer of diagvhogas)l.éwortfality,
EPEF ( EuropgancPraduct)on Efificiency Factor). The resultg are summdri zed

in Table By @Orpid8cy 1abl € 67 gSywrary Ofopesf ormancesdatd 16.79°

% Mortality 0.9%26 0.47 0.72 0.669
EPERF* 422 385 416 412
a, b sign. differences (P < 0,05)

* EPEF (Buropean Production Efficiency Factor)

In regard to the total weight gain, notable performance
losses occurred due to the infection with Salmonella
enteritidis as compared to the control group, which could
be improved by the addition of the products according to

10 the invention. It was shown that marked improvements could
be reached by the addition of both the product comprising
three microorganisms and that comprising five micro-
organisms. Also the feed intake had been adversely affected
by the infection, yet the feed conversion ratio could be

15 markedly improved by the addition of the products according
to the invention. Even the wmorbidity, measured by the
number of diarrhoeas observed, could be markedly reduced by
the addition of the products as compared to the untreated
group.

20

Example 6
Feeding test in day-old chicks - Salmonella challenge

Three groups each consisting of 36 day-old chicks were
25 subjected to a feeding test using Salmonella challenge. A
first group was administered none of the products, a second

group was administered a mixture of all five deposited



1 234 Total weight gain 2847.29a 2632.39 2716.49a 2702.18 (g) Feed
consunption 4790. 07a 4559. 11' 4534. 30b 4527.02 (g) Feed conversion 1.68
1.73 1.67 1.67 ratio (= FCR) Murbidity 6.34a 19.14 15.65 16.79 Mortality
0.96 0.47 0.72 0.669 EPEF* 422 385 416 412 a, b sign. differences (P <
0,05) * EPEF (European Production Effdi @ency Factor) 5 In regard to the
total weight gain, notable performance |osses occurred due to the
infection w.th: Salno la_ e Lbidj corpal; 0 i he~epptLel agroup,
whi on coul S lel%’rrpr%@leid By (HEd O clp COmA lS%o%uc%s St Lot o

t he i nventaomildbleas pshivitticat peededt i nprowerising cotltel Beldeadhad by
the addition of both,the_prg?ug%ﬂfo prising _thre éﬁég(gg dgns @nd t hat
conpri si ng™FYRCHIRIPHE™dr gam®$HE % 5o The PBed in NS A besh ad érsely
affected BHyrihsphotesii@nspyehdt hackesdosonyerseefumati o could be 15

mar kedly i nproved by the addition of the products according to the

i nventi®on. Even the norbidity, neasured by the nunber of diarrhoeas
observed, d edly reduced by the addition of the products as
conpar ed tgg¥%ea§§¥$%%§éd group. 20 Exanple 6 Feeding test in day-old
chi cks - Sahavdellaldhahliekge wetw éepgr cupscezaed tonsgistiepdgatbd3goday- ol d

Ok et 28 SUPELE S 2o o8 Bl Bl S Te L 2kl Lo A
and 3 via the drinking water, which was supplied ad libitum
10 to the chicks. On the third day of life, all chicks were
orally administered 1.0 ml of a suspension of Salmonella
enteriditis. The concentration of the salmonella solution
was 1.0 x 10° CFU/ml. All chicks additionally received feed
and water ad libitum. The concentration of salmonellas in

15 the animals’ excrements was measured.

Evaluation:

Group Concentration of salmonellas
in excrements (CFU log 10)

Commercially available

probiotic product 2.43 "
Product mixture n.d. {(<2,00)%
Control 3.2

The results demonstrate that only the combination of the
20 five deposited microorganisms was able to significantly
reduce the growth of salmonellas to such an extent that the

number of salmonella germs fell below the detection limit.

Example 7
25 Feeding test in weaned piglets, using a mixture comprising
five microorganisms and a mixture comprising three

microorganisms, respectively.



group was adm nistered a mxture of all five deposited - 29 strains, and a
third group received a coomercially avail able probiotic product conprising
the following mcroorganisns: Lactobacillus sp., Lactobacillus sp.,

Bi fi dobacterium sp and Enterococcus faecium 5 Test approach: The day-old
chicks were kept in cages in an isolated room The probiotic products were
adm nistered on life days 1, 2 and 3 via the drinking water, which was
suppl i ed ligbi tumy 10yt o dhe chigksy; obbgahhbhd daycOfalhd el knghi cks
were orally adnlnlste?ed 1.0 M of a suspension of Sal nonelTa
enteriditipsredde: camsentiriati oneot thestsed ndived | AhsdlkutgBhecivas ot 0tke106
CFU m. Al chicks additiaonally received {eeg aqﬂxpateﬁxgiuhkpit%g%eThe
concent r atf N T EAF Mdneltas HEES t R EhF Rl s' exer ements was nmeasdr ed.
Eval uat i onsaiy oup: Cangeni s at hons@kd sal-epneht asnt i feexerenpairsofChY kog 10)
Commerci al ly avail abl e probiotic product 2.43 b~ Product m xture n.d.
(<2,00pa @@introl 3.2 The results denponstrate that only the conbi nation of
the 20 five deposited m croorganisns was able to significantly reduce the
growt h of salnonellas to such an extent that the nunber of sal nonella
gerns fel lTdet gpatdecdetection linmt. Exanple 7 25 Feeding test in weaned
piglets, using a mxture conprisin f.i m cr oor gani.s and a m xture
conpri si nglcﬂ'lré’@anﬁficr%b‘?]gea%p'snﬁ?cgés&éﬁﬁ'vevl\’?j.:e- 145 "oy ehiree

groups:
10 Group 1: control without additives
Group 2: five microorganisms (C5); days 1-47 via feed;
Group 3: three microorganisms (C3) comprising DSM 16211,
DSM 16350, DSM 16351; days 1-47 via feed
Water and feed were available ad libitum for intake by the

15 animals.

Recorded performance parameters:
Live weilght, daily weight gains, feed intake, feed
conversion ratio (= FCR), mortality

20 The results are summarized in Table 7.



In a feeding test, the mcroorgani sns according to the present invention
were tested for their effects on the performances of weaned piglets. The
products were administered via the feed over the entire test period of 47
5 day-,,. Test paraneters: 101 weaned piglets, race: CHYE, were divided
anong three groups: 10 Goup 1: cont+d®1wthout additives Goup 2: five

m croorgani sns (C5); days 1-47 via feed; Goup 3: three m croorgani sns

(C3) conprighng PSMileRddy oPSM-A635QanDSM1A6351; days 1-47 via feed Water

and feed were available ad librtumfor intake by the 15 animals. Recorded
perfornanFe parameters:tive wetrghty—dai iy wei ght, gar s, fe Sif@%@éﬁc feed
In

conversionh ratio (= FCR), nmprtality, 20 The results |are summari ze [abl e
7. - 31 -1 Table 7: Sunmary ofCoperthor mance edateecwWadiehfler enc Di f fedregneerCont r o
e between| ebetween C5 C3 1{C5 and [C3Fand contrql conffol | Nupber of (34 33
33 aninals Initial weight 7.7507.76 7.75 kg)2Wei ght day 1B 12 f‘“f’i.e;g +

3.1 %12.09 + 1.7 % '

control control
Number of
34 23 33

animals
Initial weight

7.75 7.76 7.75
kg)
Weight day 13 12.2

11.89 + 3.1 % 12.09 + 1.7 %
(kg) 6
Final weight 33.0

31.67 + 4.2 % 32.5 + 2.6 %
(kg) 0

Daily gain days

321 350 + 2.0 % 334 + 4.0 %
1-13 (g)
Dail ain days B
| ve Y 582 610 | + 4.8 % 600 + 3.09 %
14-47 (g}
Dail aln days
749 Y 509 537 + 5.5 % 527 + 3.5 %
1-47 {(g)
Mortality
2 2
(number)

5 The use of the products allowed significant improvements in
the live weights of the animals in the test groups, namely
by 3% and 1.7%, respectively, after the first 13 days, and
by 4% and 2.6%, respectively, until the end of the test. A
marked increase by the addition of the products could also

10 be obtained in terms of daily weight gains.

In Table 8 below, the feed data are summarized.

Table 8: Summary of feed data



(kg) 6 Final weight 33.0 31.67 + 4.2 %32.5 + 2.6 % (kg) O Daily gain days
321 350 + 9.0 %334 + 4.0 1-13 (g) Daily gain days 582 610 + 4.8 % 600 +
3.09 % 14-47 (g) Daily gain days 509 537 + 5.5 %527 + 3.5 % 1-47 (Q)
Mortality 2 2 (nunber) 5 The use of the products all owed significant

I nprovenents in the live weights of theanimals in the test groups, nanely
by 3% and 1. 7% respectively, after the first 13 days, and by 4% and 2. 6%
respectively, until the end of the test. A narked increase by the addition

of the products could also 10 be obteine%jin terns._of daily weight gains.
In Tabl e 8 bel ow, thg ta are syrbmeffezeshic (Table, 8: $ r f, fieed
data 32 C5 Di fferen%gﬁgrgﬁfferéﬁce Contgol e]| Fee conségg?ﬁﬁﬁ9%§3 Days
1-13 495 bHfded doRdsUmBtdBA +gl. 8 Days 14-47 1155 1193 + 3.3 % 1180 + 2.2
Days 1-47 844519333+ [6. 344012 F &35 HCR (Kol kg) 504 + 1.8

Days 14-47 1155 1193 + 3.3 % 1180 + 2,2

Days 1-47 972 1033 + 6.3 1012 + 4,1

FCR (kg/kg) v

Days 1-13 1.76 1L.66 | - 1.68

Days 14-47 1.98 2.02 2.00

Days 1-47 1.95 1.96 1.95

The feed intakes could be slightly increased in the product
groups, 1in texrms of feed conversion ratios an improvement
5 was above all noticed in the first test period. In the
further course, no differenceg 1n the feed conversion

ratios could, however, be determined.

List pursuant to Rule 13bis, para 4, of the Regulations

10 Under the Patent Cooperation Treaty.

All of the wmicroorganisms mentioned in the present
application were deposited at the German Collection of
Microorganisms and Cell Cultures GmbH ~ DSMZ, Mascheroder

15 Weg 1b, 38124 Braunschweig, Germany (DE).

Accegsion numbexr Accesgion date
DSM 16284 10.03.2004
DSM 16211 06.,02.2004
DSM 16210 06.02.2004
DSM 16350 15.04.2004
DSM 16351 15.04.2004
Example 8

Positive shift of intestinal flora in broiler chickens
20
Four groups of broiler chickens were subjected to a feeding

test, 2 groups having been administered a product mixture



Days 1-13 1.76 1.66 1.68 Days 14 47 1.98 2.02 2.00 Days 1-47 1.95 1.96
1.95 The feed intakes could be slightly increased in the product groups,
in ternms of feed conversion ratios an inprovenent 5 was above all noticed
inthe first test period. In the further course, no differences in the feed
conversion ratios could, however, be-detefrm ned. List pursuant to Rule
13bis, para 4, of the Regulations 10 Under the Patent Cooperation Treaty.

Al of the gjcrLeaLganhgms (ABAL i gRed dik ddhe RresRtgardRid Catdn Weidip
deposited at the German Col I ection of M croorganisms and Cell cultures
GrbH - DSMAavimgcleredea nEgalbgd beod8IQl Brhidmsichvidiyy, 2Gdivang - ( DEE

(
Accessi on nunber .Accessi.on date_ DSM.16284 1Q. 03.2004 M 211 06. Q2. 2004
DSM 16210 85°85. S04 Dt 380PE8 104 BoGH TN 1835t EE?OE@%&OQ‘EXO%ZW e 8
Posi tive shhf anefidiritast i £dh@icd npbowbt er, chaakers avaG lkguirgr aups of

broiler chickens were subjected to a feeding test, 2 groups having been
adni ni St er BYOHPPrRAHGELY niFREGRESD 3 cBABFERERd VF FiLVE QrgpnLsms

i Cr 00T 92Nk S5 42 ARG GPYPc 2V D103 PEED. BrBEEALEVErLOMIR] M Do - Ay

additive, one “group having been a positive control” with the addition of

an anti bi othe péxtoreaonde micoroternirarevwizavited fadd, one 5 group having

received the mxture of five mcroorganisns via drinking water, and one

group havi ng been adm nistered the m xture of mcroorganisns via the feed:
In the course of examination, it turned out that there were

10 no statistically gignificant differences among  the
individual groups in terms of the total count of aercbic
germs, coliformes, the total count of anaerobic germs and
bacteroids. The groups that had received the wmixture of
five microorganisms showed significantly Thigher germ

15 numbers in respect to Bifidobacterium sp, Lactobacillus spp
and @Gram+cocci (e.qg. Enterccoccus, Pediococcus) when

compared to the positive and negative controls (NK, PK).

A flow chart of this comparison is illustrated in the

20 Figure.

The flow chart of the Figure, in the black-framed part,
shows that the groups having received the mixture of five
microorganisms via drinking water or feed, respectively,
25 exhibits considerably higher numbers of “good” germs. In
the diagram of the Figure, the negative control group is
represented as a black bar, the positive control group is
represented as a hatched Dbar, the group that was
administered the five wmicroorganisms via the feed 1is
30 indicated by a dotted bar, and the group that was
administered the wmixture of five microorganisms via the

drinking water isg illustrated as a plain grey bar.



In the course of exam nation, it turned out that there were 10 no
statistically significant differences anong the individual groups in terns
of the total count of aerobic gerns, colifornes, the total count of
anaerobi c gerns and bacteroids. The groups that had received the m xture
of five mcroorgani sns showed signifiéantly higher germ 15 nunbers in
respect to Bifidobacteriumsp, Lactobacillus spp and G amtcocci (e.qg.

Ent er ococglisympfledipcoccus) when conpared to the positive and negative
controls A flow chart of this conparison is illustrated in the

20 Fi gur e FERETE dwtham RfoilRy FEAFEENS n the bl ack-f r amed part, shows
that the groups having received the mxture of five mcroorganisns via
drinking water or feed, respectively, 25 exhibits considerably higher
nunmber s of4 "sgaodbrgdlrs. thickkesdi 4§oam 0308 he ¢ gavigied heeregat vere
control represented as a black sitive cont roup is

repres%n?%&%i9§9rﬁﬁ Fet b5FC S oup”t tbgaggea Mini $Tered %Vlggve

i croor ganiesdp Misaiheadgednis Arkbeditated b dbgahied bar faanditheegroup
that was administered the mxture of five mcroorganisns via the drinking

wat er |s|db&ﬁﬁ%&ﬁxﬁﬂe&ﬁ@ﬁ&ﬂﬁﬁ@ﬂ@ﬁe?e%%%ved asstapdangl £299peBEfng?Est |n
brooi | er keegmﬁ%ﬂ@%LS&%Q&C@%&B&?@ ) ek WHAH GEx8Sivene

di vi ded b ween each of the two groups having been subd|V|ded
i nt o thr eenfarrddiarasidgs capsat dobacidf tiate” abisbiat i . B@hh gonupsl

recei ved a standard feedstuff eghg t he test group reg%%%f n% yre of
the fi0e JEPIH t¥BS M 2 o CORMEESd Y1 G prg ““the
control 1Q,gfQup- Wast adma;" sigfed a-semergéal Ja&m@ﬂ@staaheoﬁr obkOt ke

product at” the sane dose. The admi nistration of the
substances was effected via the feedstuff.

After 38 days, it was found that the performance parameters
15 of the test group were markedly improved both in terms of
live weight and daily weight gains and feed conversion
ratios. In addition, the wmortality had significantly
dropped relative to the comparative group. The results are
indicated in Table 9 below.
20
Table 9
Regults after 38 days

Commercially C5 product
avallable mixture
probitic product

Number of animals 2250 2250
Live weight (g) 1875 2034
Daily weight 52 56.5
gains (g}

Feed conversion 1.66 1.61
ratio

Mortality (%) 1.15 0.40




substances was effected via the feedstuff. After 38 days, it was found that
the performance paraneters 15 of the test group were markedly inproved
both in ternms of |ive weight and daily weight gains and feed conversion
ratios. In addition, the nortality had significantly dropped relative to

t he conparative group. The results are35 ndicated in Table 9 bel ow. 20
Table 9 Results after 38 days Commercially C5 product available m xture
probitic product Nunber of animals 2250 2250 Live weight(g) 1875 2034
Daily weight 52 56.5 gains (g) Feed conversion 1.66 1.61 ratio Mrtality
(s) 1.15 %ﬁﬁHﬂZEBSEQ Exanple 10 In a | aboratory test, the antibiotic

resistances, of, (Nehofd ¥ -feResit! ede Al Cr-ArGAM SIS %é%t%@éél gat ednand,
where 5 available, conpared with the antibiograns of related

bi fi dobact&rva. ddapowafsednmycwophrgmesasf iwfotrakieve tid gae drafnd . sthaire t hat

t |d_be f N the lit t
Courd Bo GDUHT HEGLT or COURBERGLi I8 et S, GHSURBORET o Fri SEraccd -

cul tivati o AQiseeid+0as. The wasul tohief tdecli estBéaneerti@sbakipriaspect
to common antibiotics, along with conmparative strains mhere avai | abl e, are
i ndi cat ed . hLL TaBFE31BeltORL Petli BEPRRHS T PEAI Gldadds could be found

in the literature or sgecured data could be obtained for
comparative strains on account of difficult cultivation
10 conditions. The results of the resistance tests in respect
to common antibiotics, along with comparative strains where

available, are indicated in the Tables below.

Pediococcus Pediococcus
acidilacti, DSM acidilacti,
16210 reference strain
f-Lactams - 8 8
ampicillin
Aminoglycodsides
Streptomycin S R
Kanamycin s R
Neomycin S R
Gentamicin ] R
Amphenicol - s 5
chloroamphenicol
Macrolid - 5 5
erythromycin
Ansamycin - rifampin s
Streptogramin - s R
chinu/dalfopristin
fluorochinclone - 5 n.a.
enrofloxacin
Oxazolidinone - S R
linezolid

15



acidilacti, DSM acidilacti, 16210 reference strain p-Lactans - S S
anpicillin Am nogl ycodsides Streptonycin S R Kananycin S R Neonycin S R
Gentamicin S R Anphenicol - S S chloroanphenicol Macrolid - S S
erythromycin Ansanycin - rifanmpin s S SHeMomamn- SR

chi nu/ dal fopristin Fluorochinol one -~S3A.a. enrofloxacin Oxazolidinone - S

R linezolid 15 - 36 Enterococcus Enterococcus Enterococcus faecium DSM
faecium faecium 16211 reference reference strain 1 strain 2 p-Lactane -
S S S a | h! Il ! : R I\m nnnl ”CCSI deo C+ vné-)i- nllybl A C‘ R C‘ 1 angng,\. S R
; terococ us Enterococcus eYOCOCCUS
Neomyci n S R R CGentam CI n SR aecium, DSM faeciumn, faecium,
16211 reference reference
strain 1 strain 2

B-Lactame - 8 S 8

ampicillin

Aminoglycosides

Streptomycin S ‘R 8

Kanamycin s R R

Neomycin s R R

Gentamicin 8 R 5

Amphenicol - 5 3 S

chlorcamphenicol

Tetracyclin 3 R

Macrolide - 5] R R

erythromycin

Angamycin - rifampin s 5 8

Streptogramin- S R n.a.

cinu/dalfopristin

Oxazolidinone- 5 5 n.a.

linezolid

Folate inhibitor- S R n.a.

trimethaprim

Glycopeptide - g s s

vancomycin




Amphenicol - S S S chloroanphenicol Tetracyclin SRS Macrolide - SRR
erythromycin Ansanycin - rifanpin S S S Streptogramn- S R n. a.

cinu/dal fopristin Oxazolidinone- S S n.a. linezolid Folate inhibitor- SR
n.a. trinmethoprimdycopeptide - S S S vanconycin 37 Lactobacillus

Lact obacillus Lactobacillus saliv. ssp7 salivarius, salivarius, Saliv.,
DSM ref erence reference 16351 strain 1 strain 2 (3-Lactane - S S S
anpicillin Anphenicol - S S S chloroanphenicol Tetracyclin S SR throlid

- 8§88 prvfhrnnvhln Ansam/ci-n-—m-S-S-S rufnnnun ernnfnnran1ll R S
chi nu/ dalffopristin Oxazol i di nohertoPariglas || i HaZorrerFofat eL?‘?ﬁﬁ’bBH]c}Ps SR
R saliv. ssp. salivarius, galivarius,
Saliv., DSM reference reference
16351 strain 1 strain 2
f-Lactame - S 5 [
ampicillin
Amphenicol - 3 5 8
chloroamphenicol
Tetracyclin 3 s R
Macrolid - S s
erythromycin
Angamycin - =t 5 s
rifampin
Streptogramin - 3 R s
chinu/dalfopristin
Oxazolidinone - b s 5
linezolid
Folate inhibitor - s R R
trimethoprim
Lactobacillus Lactobacillus
reuteri, DSM reuteri,
16350 reference
strain
Amphenicol - 2 S
chloramphenicol
Merolid - erythromycin s R
Ansamycin - rifampin s
Streptogramin - 5 R
chinu/dalfopristin
Oxazolidinone - 5 S
linezclid




trimet hoprim Lactobacillus Lactobacillus reuteri, DSMreuteri, 16350
reference strain Anphenicol - S S chloranphenicol Mrolid - erythronycin
S R Ansanycin - rifanmpin S S Streptogramin - S R chinu/dalfopristin
Oxazolidinone - S S Ilinezolid 38 - Bifidobacterium animalis, DSM 16284
(3-Lactanme - anpicillin S Am nogl ycosi @8 - Neomycin S Gentamicin S

Ampheni col - S chl oroanphenicol Tetraciclin S Macrolid - S erythromycin

Ansanycin - rifampin s Strptogramn - S chinu/dalfopristin
Fl uor ochi nolane- _S....enrofl gxacin—oxazoli-di-rore—S—tnezot-d-Fol-ate
Inhibitor) - S animalis, DN 16264

B-Lactame - ampicillin 5

Aminoglycosides

Neomycin 8

Gentamicin S

Amphenicol - ]

chloroamphenicol

Tetraciclin S

Macrolid - 8

erythromycin

Angamycin - rifampin 8

Strptogramin - S

chinu/dalfopristin

Fluorochinolone- 5

enrofloxacin

Oxazclidinone- s
linezolid

Folate inhibitor - s
trimethoprim

Glycopeptid- S
vancomycin

38 . sensitive, R - registent

From these comparative tests results that none of the
5 deposited wmicroorganisms became resistant to any of the
known antibiotics tested, they all remained sensitive and

susceptible.



trimethoprimd ycopeptid- S vanconycin S ... sensitive, R... resistent
From these conparative tests results that none of the 5 deposited

m croor gani snms becanme resistant to any of the known antibiotics tested,
they all remmined sensitive and susceptible. - 39 - Annex to PCT
application Applicant: Erber Aktiengesel¥schaft et al. List pursuant to
Rul e 13bis, para 4, of the Regulations 5 Under the Patent Cooperation
Treaty. AlAneéxtbe ptTrappyaoastiennentioned in the present application
were deposited at the German Coll ectign of M croorganisns and Cell

Cul tures CGBRLicERiE, ENREENRKEAERICES IWEGREL 88184 Br aunschwei g, Ger many
(DE). Accession nunber Accession date DSM 16284 10.03.2004 DSM 16211

06. 02. 2004 DSM 16210 06.02.2004 DSM 16350 15.04.2004 DSM 16351

15. 04. 2004Lis40 pu@duaant hosRulle Alpbobi othasshedl t pfanghgeRagut@ideons
pronoti_ng foqd ed nd/ or, drinkin er .additive containing a m xture
of 5 'cr%%&éjén{:gﬁsFagﬁgﬁa[g?gpﬁ%gg"?’r?mt@%éatatiyt‘ conprises at |east two

m croorgani sns sel ected fromthe group consisting of Enterococcus faecium
DSM 16211, Lactobacillus reuteri, DSM 16350, and Lactobacillus salivarius
ssp. sal i vAttus OfDSMIPe 63BACTPREPBEGER s AGTRIAET ci 17 DS E62 85,2t 10

Bi fidobact g5,yM-305 BR! | erOSMIRE8read at the German Collection of

Microorganisms and Cell Cultures GmbH ~ DSMZ, Mascheroder

10 Weg 1b, 38124 Braunschweig, Germany (DE).

Accegsion number Accession date
DSM 16284 10.03.2004
DSEM 16211 06.02.2004
PSM 16210 06.02.2004
DSM 16350 15.04.2004
DSM 16351 15.04.2004




2. A food, feed and/or drinking water additive according to claima1,
characterized in that it conprises at |least three mcroorganisns. 15 3. A
food, feed and/or drinking water additive according to claim1l or 2,
characterized in that it conprises Enterococcus faecium DSM 16211,

Lact obacillus reuteri, DSM 16350, and 4%ctobacillus salivarius ssp.
salivarius, DSM 20 16351. 4. A food, feed and/or drinking water additive
according to claim1 or 2, charactérazédmi v that it conprises Enterococ-
cus faecium DSM 16211, Pedi ococcus acidilactici, DSM 25 16210, and

Bi fi dobacteriumanimalis, DSM 16284. 5. A food, feed and/or drinking water
addi tive afpogdpﬁabtigti%nme%ﬂ%hofazﬂ aheBrdrihinde phonaciagi zeddin rihat it
conprises nutritive substances and/ or prebiotic substances 30 additionally
usabl e as a@adfoer slianused esteddtf r eafitideo- contgonagghad i dEs<ty¥ful iofs,

i somal t o-ol i gosaccharides, .lactjitol, l.agto rose, .| l.ase,

pyr ode tri%%g?ogﬁﬁa?liTs’oFPagéégé éFF egb ??%ﬁsgglggﬁ %gﬁggoggbéﬁﬁﬁvﬁes,
xyl o- ol i gesaceharddes;anidmni 881 et neparficul ahevigmamim EndisAihgodf feed
and/ or drinking water additive according to_ 5 any Q of clains 1 t%15,
char act er i BRECFACPRENS| £22EoHPr i SEY éG?gﬂvhé@C5§$PFéﬂ I§@H§§IFPOBS
zeolites, Kum r ] Si Rat @ud I ebal 0581 G6HI t asan,
shel | ac, a?@%ﬁ?ﬁ,EE%ﬁrgﬁ?QEE?ﬁgﬁgPﬁ 6%&%@?%P£%§e-mﬁty powder ,

mal t odext rii@35kact oRedianddays dexarodédacyaget abl €30 oi 18218 a $8IVent
selected from er  or .physi ol ogi.c i lution. 7. A food, feed and/or
dri nkitfly mé%E}AEEEFFﬁgéggcggfgﬁgésfo%%g%§%§§g'of clains 1 to 6,
characterized in that it 15 additionally conprises a coating nmateri al

sel ected from S L _
2. A food, feed and/or drinking water additive according to

claim 1, characterized in that it comprises at least three

microorganisms.
15
3. A food, feed and/or drinking water additive according to
claim 1 oxr 2, characterized in that it comprises
Enterococcus faecium, DSM 16211, Lactobacillus reuteri, DSM
16350, and Lactobacillus salivarius ssp. salivarius, DSM
20 16351.

4. A food, feed and/or drinking water additive according to
claim 1 or 2, characterized in that it comprises Enterococ-
cus faecium, DSM 16211, Pediococcus acidilactici, DSM

25 16210, and Bifidobacterium animalis, DSM 16284.

5. A food, feed and/or drinking water additive according to
any one of claims 1 to 4, characterized in that it
comprises nutritive substances and/or prebiotic substances
30 additionally usable as carriers and selected from fructo-
oligosaccharides, inulins, isomalto-oligosaccharides,

lactitol, lactosucrose, lactulose, pyrodextrines, SOy



mal t odextrins, guar seed flour, gumarabic, alginates, nodified starch and
starch derivates, dextrins, cellulose derivates |ike cellulose ester and
ether, proteins Iike gelatine, albumn, casein, gluten, acacia gum
tragacanth, 20 lipids |like waxes, paraffin, stearic acid, nono- and
diglycerides. 8. A food, feed and/or drélnki ng water additive according to
any one of clainms 1 to 7, characterized in that it 25 additionally

conpri ses atitieastchasideer oor gardrsansleleuted fgomddimgrdrgp, of xylo-

Bi fi dobacterium sp., Lactobacillus salivarius, Lactobacil.lus, sp.,
Chct obact | THASP B EHEEMTSRd. VERRBr BEoc ke DR ABLEITEE J0C6™R Food ' f eed

and/ or drinking water additive according to any one of clains 1 to 8,
characterized in that the mcroorganisns are contained in suspended,
powdery or6 . ehchpedl afeddf sty airt BrankarbniiAtgirapefetige 2000 NS 42 10.

A feed addifve, Ln partieular for farm birds.and/or - 95,1 0 diGrease the
per f or mance bf €ard arm-aninal s, according to any one of clainms 1to 9,
charact eri Zedpirhs8st hatusahdrf eadraddi belecikedcdrpm sedldftek,x cBlcitum 1 X

1014, in particular 1 x 1010 to 1 x 1012, CFU kg feed additiyve
Ent er ococct@rPaBeFEim DEWRSRIYT arfPPRAYs: t 0 H SO i néﬁ&£Qﬂ%Ehlar 1

X 1010 to dpx11012, GRMLKG.f eed addiy| veskagt ar1Rackblis h eulide -BEM
16350. 10 11. A feed additive, in particular for farmbirds and/or pigs to

i ncrease thewgerf omphhodenftriai dliatmegni daud in, adextdiosgs .o Vage e of
¢ 107105 18k 80126 18 | SoBUTCuPET SE R o060 0 Txei0ts SHUAG Yaa
additive Eateneceetusibaecium DSM 16211, 1 x 10' to 1 x 1014, in
particular 1 x 1010 to 1 x 1012, CFU kg feed additive Pedi o-
7. A food, feed and/or drinking water additive according to
any one of c¢laims 1 to 6, characterized in that it
15 additionally comprises a coating material selected from
maltodextrins, guar seed flour, gum arabic, alginates,
modified starch and starch derivates, dextring, cellulose
derivates like cellulose ester and ether, proteins like
gelatine, albumin, casein, gluten, acacia gum, tragacanth,
20 lipids like waxes, paraffin, stearic acid, wmono- and

diglycerides.

8. A food, feed and/or drinking water additive according to
any one of c¢laims 1 to 7, characterized in that it
25 additionally comprises at least one microorganism selected
from the group of Bifidobacterium sp., Lactobacillus
salivarius, Lactobacillus sp., Lactobacillus fermentum and

Enterococcus faecalis.

30 9. A food, feed and/or drinking water additive according to
any one of c¢laims 1 to 8, characterized in that the
microorganisms are contained in suspended, powdery or

encapsulated form with a maximum diameter of 2000 pm.



coccus acidilactici, DSM 16210, and 1 x 10" to 1 x 101', in particular 1 x
1010 to 1 x 1012, CFU kg feed additive 20 Bifidobacteriumaninmalis, DSM
16284. 12. A feed additive, in particular for farmbirds and/or pigs to

i ncrease the performance of said farmanimals, according to any one of
claims 1 to 9, characterized in 25 that‘%said feed additive is conprised of
1 x 10" to 1 x 1014, in particular 1 x 1010 to 1 x 1012, CFU kg feed
additive Enterococcus faecium DSM 16211, 1 x 106 to 1 x 1014, in

partlcular 1 x_ 1010 to 1012, CFU kg feed additive Lacto- _bacillus
reuteri, DSM 1835¢¢ é ﬁg{ﬁl %1166 tio* lpé‘(gtib(ilﬁfa?ng§5 T C%Fﬁﬁisla%dfﬁ’fo to 1
x 1012, CFM@Q fieed jaddishicke £agt e PRSI MSe S} VaREHES S5k Salimsals, us,
DSM 16351. 43 13. A feed additive, in particular for farm birds and/or

pigs to i ieFeaséinte bgerdny nonce of sapdmsarim BAi fal s¢haneeberiagdt dtany

f -cl . | i d .addj i $Snala
one of 1 AR 154 019c ENSRAREE 0ol Bopk DAL SALY o5 adbiye T ey,
CFU kg f eeth agdirttiiverlaknt Br acape'is tfeaeti um1@3M 1821/kg 1fxed06ddd tiwe 1014,

in particular 1 x 1010 to 1 x 1012, CFU/ kg feed addi t6| ve Lact 0-,baci | | us
reuteri, DSME6386°CHSxLapEIHG 105M168411na “g‘aultﬁccl}l art? x 1010 tof x

1012, CFU/ﬂS&QrEﬁéQléthLthQOMCécP A0 bpe?l | egusall vabliusR8R i veallaald -us,
DSM 16351, 1 x 107 to X 1014, in particul ar x 1010 to 1 x 1012, CFU kg

feed addibavel bedi @@ué@us aBBHi L&ebilci, DSM 16210, 1 x 10" to 1 x 1014,

in particular 1 x 1010 to 1 x 1012, CFU kg feed additive Bifidobacterium
ani mali's, DSM 16284, and 1 x 106 15 to 1 x 1019, in particular 1 x 1010 to
1 x 1012 CEU kg, ffeeidl adddi:ﬁ.ivée Birf | gebactel aumiep. 2arddbiAdbeechaaddi tive
according to claim11, 12 or characterized in that %he feed additive

addi ti onamfgszcﬁ%oﬁfﬁﬂr@@@el%% B LOHRTE | Qfl aP2260% t¥FB8HFRLE

carrier according to any cone of c¢laims 1 to 9, characterized in
that said feed additive is comprised of 1 x 10’ to 1 x 10"

15 in particular 1 x 10* to 1 x 10, CFU/kg feed additive
Enterococcus faecium, DSM 16211, 1 x 107 to 1 x 10*, in
particular 1 x 10 to 1 x 10, CPU/kg feed additive Pedio-

coccus acidilactici, DSM 16210, and 1 x 10’ to 1 x 10, in
particular 1 x 10 to 1 x 10, CFU/kg feed additive

20 Bifidobacterium animalis, DSM 16284.

12. A feed additive, in particular for farm birds and/or
pigs to increase the performance of said farm animals,
according to any one of claims 1 to 9, characterized in
25 that said feed additive is comprised of 1 x 10 to 1 x 10*%,
in particular 1 x 10 to 1 x 10%?, CFU/kg feed additive
Enterococcus faecium, DSM 16211, 1 x 10° to 1 x 10*, in
particular 1 x 10 to 1 x 10, CFU/kg feed additive Lacto-
bacillus reuteri, DSM 16350, and 1 x 10° to 1 x 10*, in
30 particular 1 x 10 to 1 x 10'*, CFU/kg feed additive Lacto-

bacillus salivarius ssp. salivarius, DSM 16351.



or natural substance. 15. A feed additive according to claim11l, 12 or 13,
characterized in that the feed additive is applied on the 25 feed as an
aqueous suspension in an amount of from0.01 g/kg to 10 g/ kg feed, in
particular 0.025 g/kg to 2.5 g/kg feed. 16. A feed additive according to
any one of clains 10 to 30 15, charact¥erized in that the feed additive is
mxed into the feed in an anmount of from20 g/t to 20 kg/t, in particular
100 g/t tol2. 5Akg7eted -additive, Aidripdkingrwisder faddifame, bindparnd¢olrar for
farm birds , and/ or S to increase the erforrrgnce of said farm gnl mal s,

accor di ng Ebg%nfoonén Feepsi ns"a ®EFoT ScPéri 239% mHht *PHEPAFi nki ng

vat er addiflyve - &oapr ik8esawy loXel Gr 1013i%s101" toi B pashdtideerlzxd1Q0 to 1
x 1013, CFU kg drinking water additive Ent er ococcus faeil um DSM 16211,

and 1 x 106hao dakd1Dadd a@dpéittfﬁcmEaﬁOmP%1§@§10015011X 01083, 1CrUlRg -
drink| wat er _addi ti,ve cto bllus ut 0
dri nkl \/\?’af'f‘eﬁD 5%& tullar Lfl bla(f & jf%z'ir Mm bi rc{JkQ‘agan%‘/aét aﬁ%ltlve

n par |cd:lar f or
i ncrease t e PeootsaaCE el isai,d Hswmmicaninals, xacm)(‘irchmglt x alrﬁy1 onemof

clains 1 to 9, characteriz in that the drinkin adltl e|s 15
conpri sed BRTRigUigY %oxllﬁ%cli(*}fﬂ 1% Jp%?tl E’HPZFgl%?W%O dllg vie X‘

OFU kg dripghing) uat ereadehs | vedint algaGeccus  fagaium.oDSM 39@2111)“ 1 XLnlOG to
1 x 1014, i1 n particu X 0 to 1 x 1013, CFU kg drinking wat er
additive Lpstoicbaerl Ilus a@&ﬁem 1 DSM AB350FUdke fegdi@eididivex LegtL- in 20
particul ar

1013, CFU t ddiyt
Lact obdci I]Pﬁgléi\l?vﬁﬁgﬂlga§§bls $58 vd ?’k%ls‘fa]ﬁgﬁ 'n%%%@lﬁ%%a’ 11407 o

1 x 10, in particular 1 x 10" to 1 x 10", CFU/kg feed
additive Pediococcus acidilactici, DSM 16210, 1 x 10’ to 1
% 10%, in particular 1 x 10 to 1 x 10'*, CFU/kg feed
additive Bifidobacterium animalis, DSM 16284, and 1 x 10°
15  to 1 x 10, in particular 1 x 10 to 1 x 10** CFU/kg, feed

additive Bifidobacterium sp. 2.

14. A feed additive according to c¢laim 11, 12 or 13,
characterized in that the feed additive additionally
20 comprises 1% to 95%, in particular 20% to 98%, of a carrier

or natural subksgtance.

15. A feed additive according to claim 11, 12 or 13,
characterized in that the feed additive is applied on the

26 feed as an agueous suspension in an amount of from 0.01
g/kg to 10 g/kg feed, in particular 0.025 g/kg to 2.5 g/kg
feed.

16. A feed additive according to any one of claims 10 to

30 15, characterized in that the feed additive is mixed into
the feed in an amount of from 20 g/t to 20 kg/t, in
particular 100 g/t to 2.5 kg/t.



19. A drinking water additive, in particular for farmbirds 25 and/or pigs
to increase the performance of said farm animls, according to any one of
claime 1 to 9, <characterized in that the drinking water additive is
conprised of 1 x 107 to 1 x 1014, in particular 1 x 1010 to 1 x 1013,

CFU kg drinking water additive Enterocopcus 30 faecium DSM 16211, 1 x 107
to 1 x 1014, in particular 1 x 1010 to 1 x 1013, CFU kg dri nki ng wat er

addi tive Pedi ogogeusy;aci ghlact hgh cPOM 162106, @0dul ¢ ¥0r vk %1134, in
- 45 part??bl§r8€9§kﬁ% 0 %Eél X 16%3, CFLVk%agrinﬁiﬁg mafér %éddﬁlive
Bi f i dobact endioranpiméi sto DSMidE28ze 20e A wird kimapomt erf addiid vdanm
particular for farmbirds ..5 andéor g% s to incggase the per{orggnc% of

sai d farm 2BhPAafs, &SCOFAY t o-Qny e £ieg

e of ‘tlains 09, ‘tharacterized

in that thendrhpkipgzvat en addit kve b ingompr weedrohdldt @7 dawnpk k)14,
in particular 1 x 1010 to 1 x 1013, CFU kg drinking water additive,,
Ent er odoccls X109 ackPu DS 162110 paxtigsles L x*16P4, FR parfiédliar 1 x

1010 to 1 , rinki.ng s 2ddigt i e J-act Qe bagLLhus reiheri,
DSM 16350, éliég]%%oé&tl:lo%ﬁl%ﬁj 1}5’%%% né[@%gé%?%m@fz R R A e oY kg
dri nki ng waseL1, addidt ilvec Lzt ozaci |4 us0o¥al iivadaus issp.amsal i waipifs,tcDSM 15

16351, 1 x 107 to 1 x_ 1014, in .particular 1 x 1010 to 1 013, ..CRU kg
dri nki ng méteﬂi%dditF€H9%8di 9 acf@Fact P %}tb§ﬁlléfﬁkéb€%g1&ﬂﬁto 1
X 1014, inypacti-eul M 16%55010 to 1 x 1013, CFU kg drinking water additive

Bi fi dobacteriumanimalis, DSM 16284, and 1 x 106 to 1 x 20 1014, in
particdilar 1 x 1010 to 1 x 1013 CFU kg drinking water additive

51 dobact g1 up 35y oy v 8- 101 0, LI Bt .2y one
addi ti onal hyidgenprpses 16ot 0186Peata panti cpbaformance of said farm
animals, according to any one of claims 1 to 9,
characterized in that the drinking water additive is
15 comprised of 1 x 107 to 1 x 10*, in particular 1 x 10*° to
1 x 10Y, CFU/kg drinking water additive Enterococcus
faecium, DSM 16211, 1 x 10° to 1 x 10", in particular 1 x
10*° to 1 x 10%*, CFU/kg drinking water additive Lacto-
bacillus reuteri, DSM 16350, and 1 x 10° to 1 x 10", in
20 particular 1 x 10 to 1 x 10, CFU/kg drinking water

additive Lactobacillus salivarius ssp. salivarius, DSM

16351.

19. A drinking water additive, in particular for farm birds
25 and/or pigs to increase the performance of said farm
animals, according to any one of c¢laimge 1 to 9,
characterized in that the drinking water additive is
comprised of 1 x 107 to 1 x 10, in particular 1 x 10*° to
1 x 10, CFU/kg drinking water additive Enterococcus
30 faecium, DSM 16211, 1 x 107 to 1 x 310, in particular 1 x
10 to 1 x 10*?, CFU/kg drinking water additive Pediococcus
acidilactici, DSM 16210, and 1 x 107 to 1 x 10, in



206 to 92% of a carrier or nutrient. 22. The use of a m xture of at |east
two m croorgani sns selected fromthe group consisting of Enterococcus
faecium 30 DSM 16211, Lactobacillus reuteri, DSM 16350, and Lacto
bacillus salivarius ssp. salivarius, DSM 16351, Pedi ococcus acidilactici,
DSM 16210, and Bifi dobacteri um ani nald 25 DSM 46 16284, for the production
of a probiotic health and performance pronoting food, feed and/or drinking

wat er additiy¥e;cdBarThe useiatcoedi ng o ThHdi,m 2y /kharcacitrérized vk etthat 5
Ent erococcus faecium DSM 16211, Lactobacillus reuteri, DSM 16350, and
Lact obaci | #@disavevBE fudosaptesanmyvaritelipsM S 63872%are used. 24. The use
according to claim?22, characterized in that 10 Enterococcus faecium DSM
16211, Pediococcus acidilactici, DSM 16210, and Bifidobacteriumanimalis,
DSM 16284, 2ar ea dseédkid§. wkherusddacdordi iy pertigumez? foghdrdad &itAsd in

that 15 Enterococcus faeciu DSM 16211, Lactobaci S uterd

16350, Sar e20848%al BAGSwi th oﬁﬁ‘&ei??ai %%éf rfom %%rg%lll%%ou%g %ld 2

Lact obaci | L} mat kept eQesiaang/ ofoBi tkingobasieri af 2@lafilves use atocording to
any one of clains 22 to 25, 20 characterized  in that the njxture of,

ni cr oor gantbawacsendagd t o0 nehadse GhenuRe iddridice VALY Tr"f‘gcﬁs “atcorti ng

to any one of %&%ggs %2 1‘[2% 23[607 &r'ai agct %'uz!eqﬂ' 'béﬂ?icdi’t?r M. xkurelofeo
a

m croorganlcg%) i'Suse ong wWith at |east one gel atinizing agent
sel ect ed fnomkmabbédextaruysg guhrirseied f lvourer gwddirabie, Bigirpreasus

nodi fied starch and starch derivates, (dextrins,, Gellulo [ S,
prot eils, &A2&ELETGUARSM rdfalcant h, ¥ ﬁ'Bisdgf) %OXZéL.O Theﬂl}sg ggg(;%rl%:é%%t G any
one of clakgso 22t 0; 2%, ;Lgtﬁe}ra@_ﬁgr/jcgecai»mmag e of xaddetafe Lacto-

m croorganisnms, along wth a liquid carrier, is used as a SPr &
suspensi onbacillus reuteri, DSM 16350, 1 x 10° to 1 x 107,

in
particular 1 x 10* to 1 x 10, CFU/kg drinking water
additive Lactobacillus salivarius ssp. salivarius, DSM
15 16351, 1 x 10" to 1 x 10%*, in particular 1 x 10*° to 1 x
10%, CFU/kg drinking water additive Pediococcus
acidilactici, DSM 16210, 1 x 107 to 1 x 10, in particular
1 x 10 to 1 =x 10, CrFU/kg drinking water additive
Bifidobacterium animalis, DSM 16284, and 1 X 10° to 1 x
20 10", in particular 1 X 10% to 1 x 10Y CFU/kg drinking

water additive Bifidobacterium sp. 2.

21. A drinking water additive according to any one of
claims 17 to 20, characterized in that the drinking waterx
55 additive additionally comprises 1% to 95%, in particular

20% to 92%, of a carrier or nutrient.

59 The use of a mixture of at least two microorganisms
selected from the group consisting of Enterococcus faecium,
30 DSM 16211, Lactobacillus reuteri, DSM 162350, and Lacto-
bacillusg salivarius ssp. salivarius, DSM 16351, Pediococcus

acidilactici, DSM 16210, and Bifidobacterium animalig, DSM
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16284, for the production of a probiotic health and performance
promoting food, feed and/or drinking water additive.
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23. The use according to c¢laim 22, characterized in that
Enterococcus faecium, DSM 16211, Lactobacillus reuterxri, DSM
16350, and Lactobacillus salivarius ssp. salivarius, DSM

16351, are used.

24. The use according to claim 22, characterized in that
Enterococcus faecium, DSM 16211, Pediococcus acidilactici,
DSM 16210, and Bifidobacterium animalis, DSM 16284, are

used.

25. The use according to claim 22, characterized in that
Enterococcus faecium, DSM 16211, Lactobacillus reuteri, DSM
16350, are used along with other strains from these groups

of Lactobacilli, Streptococci and/or Bifidobacteria.

26. The use according to any one of claims 22 to 25,

characterized in that the mixture of microorganisms is used

to increase immune defence.

27. The use according to any one of claims 22 to 26,
characterized in that the mixture of microorganisms is used
along with at least one gelatinizing agent selected from
maltodextrins, guar seed flour, gum arabic, alginates,
modified starch and starch derivates, dextrins, cellulose

derivates, proteins, acacia gum, tragacanth, lipids.

28. The use according to any one of claims 22 to 27,
characterized in that the mixture of microorganisms, along

with a liquid carrier, is used as a spray suspension.



