- 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 mxture of mcroorganisns, and the use of such a
probiotic health and performance pronoting food, feed and/or drinking

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

m xtures of mcroorganisns are used to an increasing extent both in human
and ani mal - appleeall Ans- i rderahs RS @loRBIPOSSHH) ErrED

i nfections by ps c—gernB—su as; 0 ance,  Satrmonerta or

coli, Canpyl obacter, 2H5/CROBRENHILHCeWATERhADDIE IHE 2i0h IS UgEes of

m croorgani sms i s based on what is called conpetitive exclusion (CE), by
which it is attenpted to suppress or elimnate "bad" bacteria, i.e.

heal t h-i npaidghngp oL shak Nfidvdactel | @e1BY e80-tsakl egrogood c baekana. adaus,
the gromh of good bacteria 20 inhibits that of bad bacteria, for instance
by taking @evErtagads opTOMetdmd r daeeht oEefheadigest i V61RkARE | HRLEEr s
of growth saq t.Q. prqliferat e kapidly. - - pegi hxture
of bacteri a,aﬁitc Vegaﬁg{é{:g%ﬂgg%oﬁn%tﬁggg%r c?rﬁ Sﬁgggﬁggg%{?%/%mtér acca!trf,fili [ ghﬁsed
while tryings25 ¢0 adrinist erodsobdeachen sgecandmpsr iotvestdenapracteniya as
possible in order to achieve a,wde field of application. However, the use
of a spectrdCss Hresat 35S G- W?W%sﬁ“%ﬁh’fl‘ﬁ%ct eria which are not
specified turned out to involve problens, since, on the one hand, possible
probl ens 30 of undefined m xtures such as, for instance, the transfer of
anti bi otd c Fesidst afces! oramti fuasedradil hr Wyt de a@didedveand CBhatA&"8t her
hand, the adm_ni stration .of undefin L xt i i m - I egl or

i nternat i ongﬁleurreesguqutnlllocnrsooarg%aéle%?%I%%‘%(o&nésg;é nt(gr%}é?l {1‘29%%%\1,2% bRB8he
unexpected both in human and animal applications in order to prevent,

as far as possible, infections by pathogenic germs such as,
for ingtance, Salmonella oOr E. colil, 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 suppregs or eliminate “bad”
bacteria, i.e. health~impairing or harmful bacteria, by s8o0-
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 rapidiy.
Concretely, a special mixture of bacteria, which can also
be igolated from the digestive tract, is used while trying

to administer as broad a spectrum of intestinal bacteria as

s
Ul

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 ils limited by regional or international



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 avoid unexpected effects and to conply with the 1|egislations. Bearing
in mnd the | egal provisions and seeking to obtain 10 results as concrete
as possible, a plurality of publications<have recently becone known, anong
which US-A 5 372 810, for instance, describes a fornulation and net hod

for preventiregahdtioeatdng téarshataona fiar ardainbbspbygvensi ngegperitkidzed
bacteri al cq&és,uﬁ ei{rh mogenaj es Oé cel l éS mall.congongnts, m@icguc re
aerobi cal | y gr owi. The bacterta “used PR t hEE c%gglﬁéﬁ ﬁa t67t hé genera of
Br evi bact er imtigt@ilé or TRar yizebact efié fihedSwRtdehireat i:0m 2004- 0415308 1ar,
descri bes consumabl e products 20 containing fresh, probiotic ingredients,
sai d probi ot$eEIHi ngTeBHPE IS ed CH e Syr SR OIS Yihst IRe AspEr gPRVEral
Lact oback] | iy Bl {i dOpREE eriide S ELPT 05O6ET o ERLerogocelqand 1Rl XhHESS o

t hereof . The bacteria used there are not dried or concentrated I n any
manner what soeviet, butexarestgsed edf28tebt akndd, thus caysing priddhl emshien
terns of stgfility .%gglicability and the like. FromEP 1 037 964, a
defined pro '%ﬁ%%;%ﬁl? mul ati on of anaerobic bacteria for controlling or
inhibiting 30 salnonellas in pigs has beconme known, said bacteria
conprising Enterococcus faecalis, Streptococcus bovis, dostridium
clostridi f oBRET@DstR | BL LM EPAbILESER PRABRIAE (ART a7ORlHT BREt EPSPAES

fragilige Bacaraides 4, 3 cghatgsani s,sBackerolges, vugat i, Baches of des
t he- talotam cron and Bacteroi des caccae, erein at |east seven “different

groups of gerulsl heateldros beawontead aredl y nbébeme pkodunt . among which US-A 5

372 810, for instance, desgcribeg 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, said probiotics
being comprised of the groups of vyeasts, Aspergilla,
Lactobacilli, Bifidobacteria, Streptococci, Enterococci and
mixtures therecof. The bacteria used there are not dried or
concentrated in any manner whatgoever, but are used as
25 obtained, thus causing problems in terms of stability,

applicability and the like.

From EP 1 037 964, a defined probiotic or formulation of
anaerocbic bacteria for controlling or inhibiting
30 salmonellas ir pigs has become known, said bacteria
comprising Enterococcus faecalis, Streptococcus bovis,
Clogtridium clogtridiforme, Clostridium gymbiosum,

Clogtridium ramosum, Bacteroides fragilis, Bacteroides



5 Finally, WD 03/054168 describes a nethod for preparing a fornulation of
intestinal gerns that are capable of elimnating pathogenic gerns. In that
nmet hod, a mcrobial sanple is obtained fromthe intestines of a particular
10 ani mal speci es and exposed to aerobic conditions, subsequently frozen,
and rethawed. The individual mcrobial groups are selectively cultivated
and tested for their activities against pathogenic nicrobes in inhibition
tests and finally fernmented and used. 15 The net hods described in the
literature, dvowev=enisnvol Bectprobiess i vulgmtionl y odechetrdviley agahast a
speci al pat@ggﬁpiciggrn1mﬁ | _be_obt ai.ned bé usinﬁ eitheragn ggggualven
speci fic bacter 2 or -~ combi t?%ﬁ%e¥%%?%%f?a R Eet 9???150 garns FhRé
various pat hoigehdceger B-a@H abiedgdhng hehawh gest i ¥ td@attaidedOotin the
achievable. Finally, the nethods described in the literature nostly also
suffer fromiR¥RHCthe admini stered spectrum of bacteria is not broad enough
to achieye as conplete an inhibition of pathogenic gerns as 25 possible.

Q her known products use bacteria that are not obtained fromthe

i ntestines, Rimssllyrovivdi g Hiot4 legnpiieserybespecitethadt ifvirt i msspaihienpr esent

i nvention ai t rovi de probiotic health 30 and perfornmance, pronoting
000, 1 oed AEFBI-T 19iki 9L vat BFCShUtRe: vECBor ety S xt LFETRre BF
M croor gani sdmBimMH teihg dpsphaysni ts gaehisvi tyn suhstamdealdy, i hhereptikne
di gestive systemof manmals and/or farmbirds, thus preventing or at - 4
| east reduciSiditife B&r nPlFaéredctiordt &hgr edbtagRrbBESofOL uRdeBRFEH CHPiTS

such as;ge. g, gl monelda. B ookl LLostgidig etge 5 EQ soLygat beses
objects, a prdblotlc ealth ang per formance pronoting food, %ee% andfor
drinki ng waterbsaddidnitley frozen, and rethawed. The individual microbial
groups are gelectively 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 1in 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 alsc suffer from that
the administered spectrum of bacteria is not broad enough
to achieve ag complete an inhibition of pathogenic germs as
25 possible. 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 wicroorganisms, which
displays its activity substantially in the entire digestive

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



containing a mxture of mcroorganisns is used according to the present

i nvention, which conprises at least two mcroorganisns selected fromthe
group consisting of 10 Enterococcus faecium DSM 16211, Lactobacill us
reuteri, DSM 16350, and Lactobacillus salivarius ssp. salivarius, DSM
16351, Pedi ococcus acidilactici, DSM 16210, and Bifidobacteriumanimalis,
DSM 16284. By using microorgani sms from#hé group consisting of

Ent erococcus 15 faecium DSM 16211, Lactobacillus reuteri, DSM 16350, and
Lact obaci | | ubesat i vadiugg ngs pthsabiavarfiuls, e DSMU636E, a Pgdeeatocousoer of

acidil acti ci 16210, and Bi fidobacterium ani IS M 16284, it.is
easi bl o, QU TN baTh 47 EPGor GaR S Tr | o1t ng TIBHIT het oSk o 687 e
regi ons of 20 sédertiigesétye tract such as, for instance, the appendix,

jejunum ileumor goiter, to substantially cover the entire digestive
tract and, in particular, the gastro-intestinal region so as to

successfyl | r geni r f . Wor Ki jn.t ent.i L tive
Cract. 28 Wih The Sxcost on of oM To204 BT, dobast &6l Lrs.ahrhal To="Cuni ch

i s supposed nxeonsty t uEecd, neWespkci @sq/ohe ddepddinged watoroor gadiiséawear e
neM/strainSégnég{egd known ggﬁcées si nce theﬁ general&y show.nore than
99% 30 cor redpotidente it KhownC 5t FAFheCr FAsL PHGi vF duardsdgaendeddof t he
deposited styrad nSpégeds Lol /kawson; Swhikedi ecagausaci did actégks DEMo
16210 CCTGGCTCAGGAT GAACGCT GECGECGTGCCTAATACATGCAAGT CGAACGAACTTCCGT 5
TAATTGAT TAT GRS IR AT CAATEAGRT T4 TAACABGAAGFGAGIEBEGGACR 1sting  of

A P RN G s, oo
ATACCGTATAACAGAG . AAA %‘1 St

CTGGAT GGACCAECEECCCATH AGEIAGHEIAEETIGAGHT AACCBETGACGCAAGCOGAEGA T ariug, DSM
BT A A A e A s e G T T R A T G210, ana
Bifidobacterium animalis, DSM 16284, By uging
microorganisms from the group consisting of Enterococcus
15 faecium, DSM 16211, Lactobacillus reuteri, DSM 16350, and
Lactobacillus salivarius ssp. ealivarius, DSM 16351,
Pediococcus acidilactici, DSM 16210, and Bifidobacterium
animalig, DEM 16284, it is feagible, due to said
microorganisme originating from the most diverse regions of
20 the digestive tract such as, for instance, the appendix,
jejunum, ileum ox golter, 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, Bifidcbacterium animalis,
which is supposed to constitute a new species, the
deposited microorganisms are new strains of already known
species, gince they generally show more than 299%

30 correspondence with known strains.

The individual sequences of the deposited strains are as

follows:



10 ACGGGAGGCAGCAGTAGGGAAT CTTCCACAAT GGACGCAAGT CTGATGGT GCACGCCGLCG
' 1 GAGT GAAGAAGGGT TTCGECTCGTAAAGCT CTGT TGT TAAAGAAGAACGT GEGT GAGAG
TAACTGI TCACCCAGT GACGGTATTTAACCAGAAAGCCACGECTAACTACGTGCCAGCAG
CCGCGGTAATACGT AGGT GGCAAGCGT TATCCGGAT TTAT TGEECGT AAAGCGAGCGCAG
GCGGTCTTTTAAGI CTAATGT GAAAGCCT TCGGCT CAACCGAAGAAGT GCATTGGAAACT 15
GGGAGACT TGAGT GCAGAAGAGGAT AGT GGAACT CCAT GT GT AGCGGT GAAATGOGTAGA
TATATGGAAGAACACCAGT GECGAAGGCGECTGTCTGGT CTGTAACT GACCCTGAGECTC
GAAAGCAT GGGTAGCGAACAGGAT TAGATACCCT GGTAGT CCATGCCGTAAACGATGATT

TCOUAGTACACB AN TR T CANARAT TCAOG D CCECACAAGOGST 20

GGAGCATGTGGTT Sednes .'méé‘ “"3 5 vy ".u‘fé‘ cTTCCET

C!eq

éAé;TGA C(3
gﬁﬁzmzwg%“ﬁfg o %% :.
uenuee-e ) e‘&u# 93 T oj ? o
gggﬁ AACCT e}gg;‘% 7 ece:‘{; "“ ." FACK %:‘,j!% ggc;ggg
CAACAAAA%@%JJ&E\E _Rﬁ T ELATNC B oenc

BAGGCGA

GVO'&“-OPA RGACTCCT

[>

CTGOGGTGCAT ARG eeu eeee Lf‘. A hcooene
GTTGAGAGACT%‘&E@%%%%%W% é@c%ﬁ@%ﬁ%gemc T

CCAGT AGEAAHE A G A AT ANS &AM HAALAC AL RO S s caraen
AGSGT TTCG@E@GXM&Q&E@E@EE%¥%A%%@@?%@%%@%&%@%@CTC
CCGEARSEAAREARSAMGE AR AANGIA

YGCAGTGA Qcarr
ACGTAGGT GECANGRATE F AT £ ARG T AT J ¥ G AN A3 ot A eharccccc
AGGTG@T@%@@&H&%@EE@Q@@%%@E%M@@@@@@@@J&MGCGGT
AGT GCAGMGAGGACAS EFAGT ReAT el AT ARG AAM LR &TARRAE A tada T cTrere

AACACCAGT COcAACEEX XA G Rt 6T X AAGTECOLAT LS CBAME A e TTaTC
GTAGCGAACAGGAT A AEATAFIEEGGT AGT CCAT GCCGT AAACGATGAGTGCTAGGGTGT 45

TGGAGGGT TTCCGCCCTTCAGT GCCGGAGCTAACGCATTAAGCACT CCGCCTGGGEAGTA
Sequencing primer: 341 forward, 530 reverse

25 Contig from 2 partial segquences: 341£530r

Sequence length: 1094 bases in total

Correspondence with known strain $9.6%

Lactobacillus reuteri, DSM 16350

30
GGATGAACGCCGGCGCTETGCCTAATACATGCAAGTCGTACGCACTGGCLCAACTGATTG
ATGGTGCTTGCACCTGATTGACGATGGATCACCAGTGAGTGGCGGACGGGTGAGTAACAC
GTAGGTAACCTGCCCCGGAGCGGEGGATAACATTTGGARAACAGATGCTAATACCGCATAA
CAACAAAAGCCACATGGCTTTTGTTTGAAAGATGGCTTTGGCTATCACTCTGGGATGGAC

35 CTGCGGTGCATTAGCTAGTTGGTAAGCTAACGCCTTACCANGGCCATGATGCATAGCCGA
GTTGACGAGACTGATCGGCCACAATGGAACTGAGACACGGTCCATACTCCTACGGCAGGCA
GCAGTAGGGAATCTTCCACRAATGGGCGCAAGUCTGATGEGAGCACACCCCGTCGAGTGAAGA
AGGGTTTCGGCTCGTARAAGCTCTGTTGTTGGAGAACAACGTGCGTGAGAGTARACTGTTCA
YGCAGTGACGCTATCCAACCAGRARGTCACGGUTAACTACGTGCCAGCAGCCGCGGTAAT

40 ACGTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTARAAGCGAGCGCAGGCGGETTGCTT
AGGTCTGATGCTCGAAAGCCTTCGGCTTAACCGAAGANGTGCATCGEGAANCCGGGCGACTTG
AGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGETGCGAATGCCTAGATATATGGAAG
AACACCAGTGGCGAAGGCEGCTGETCTGETCTGCAACTGACGCTCGAGGCTCGAAAGCATGG
GTAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGGTET

45 TGGAGCGTTTCCGCCCTTCAGTGCCEGAGCTAACGCATTAAGCACTCCGCCTGGEGGAGTA
CGACCGCAAGGTTGCGAAACTCAAAGCGAATTGACGEGGGCCCECACAAGCGETGGAAGCATG
TGETTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATCTTGCGCTAACCTT
AGAGATAAGGCGTTCCCTTCGGGGACGCAATGACAGGTGGTGCATG
GTCGTCGTCAGCTCGTG

50



CGACCGCAAGGT TGAAACT CAAAGGAAT TGACGGGGEECCCGCACAAGCGGT GGAAGCAT G
TGGTTTAATTCGAAGCTACGCGAAGAACCT TACCAGGTCTTGACATCTTGCGCTAACCTT
AGAGATAAGGCGT TCCCTTCGGEGEGACGCAATGACAGGTGGTGCATG GTCGTCGTCAGCTCGTG 50 - 6
Sequenci ng priner: 341 forward, 530 reverse Contig from2 partial
sequences: 341f530r Sequence | ength: 1083 bases in total Correspondence
with known strain 99.7%5 Lactobacillus-s@livarius ssp. salivarius, DSM
16351 ACGCTGGECGGCGTGCCTAATACATGCAAGT CGAACGAAACTTTCTTACACCGAATCCTTG
CATTCACT CGT AAGAAGTI TG TIEXITIESACCEET GAGT AACACGT CEEGTAACECHEEATAA3D0 reverse

AAGAAGGGGAT, CACJ&%GGTGCTAATACCGTATATCTNTAAGGATCGCATGA
TCCTNAGAT § NTRRATERACOCGCEEEEPAFEANCTAG
TTGGTGGGGTA@%\EI’ GATACGTAGCCGAACTG@%@GNQ%EC@@Ctotal
CACATTGGGACT

CT CCT ACGGGAGGCAGCAGT AGGGAATCTTCCA

ACTCTGIT, TAGAGAAGAACACGAGT GAGAGT AACT GI TCATTCGATGACGGT ATCTAA
CCAGCAAGI CACGGCTAACT ACGT GCCAGCAGCCGCGGTAATACGT AGGT GGCAAGCGT T

GT CCGGAT T T A LEEHACEAAAGEAANGCAGEGRESTETT T TAAGHNAGATET GAMAGEE 51
TTCGGCTTAACCGGAGTAGT GCATTGGAAACT GGAAGACTTGAGT GCAGAAGAGGAGAGT
GGAACT CCAT GRGEAGEE v HECEA AR AT A HApAAFAASAGICA
GCCTCTCTGGT @@TBA@T@@G@E@Q@&IM@MM@@%@Q@%T@CCTM
TACCCT GG AGRECARCEESEAMGCCAT CAA AL IAGETCA A LACISEF RTCEGEAId T cacaTea
AGT mmMMMTEWWWEMTMCTAG
CEOGCAGE W@@ﬂ%ﬁm@mmc
CGAAGAACCT TA@@A@@@E‘JI@@M&@@E@J CAGCHCTTAAALAATIIAGEETACCLITRETCRS Ccca
GGGACAAAGT mmmm&m&mmmmmeamm@mmmmm
f or war di 5 53@Creverser TACaGRRgARCAM AL TAGREak rCEqIERTescA BAAFEIArcSaguence
| engt h: 1066&ChasascTrracCakhaCBC@rTESandenues TRATh CRIBMETEITraenc99. 5%
GTCCGEATTTATTGEGCGTARAGGGAACGCAGGCEGCTCTTTTARGTCTGATGTGARAGCC
TTCGGCTTAACCGGAGTAGTCCATTGGAAACTEGAAGACTIGAGTGCAGAAGAGGAGAGT
GGAACTCCATGTGTAGCGGTGARATGCETAGATATATGGARGARCACCAGTGGCGARAGC
20  GGCTCTCTGETCTGTAACTGACGCTGAGGTTCGAAAGCGTCGGTAGCARACAGGATTAGA
TACCCTGGTAGTCCACGCCETARACGATGAATGCTAGGTGTTGGAGGETTTCCGCCCTTC
AGTGCCGCAGCTAACGCAATAAGCATTCCGCCTGEGGAGTACGACCGCAAGGTTGAAACT
CAARGGAATTGACGGGGECCCECACAACCEGTGCGAGCATETCCTTTARATTCGAAGCANCG
CGAAGAACCTTACCAGGTCTTGACATCCTTTGACCACCTARRAAATTAGEGTTTCCCTTCG
25  GGGACAAAGTGACAGGTGGTGCATGGCTGTCGTCAGCTCETETCAT

Segquencing primer: 341 forward, 530 reverse
Contig f£rom 2 partial sequences: 341f530x
Sequence length: 1066 baseg in total

30 Correspondence with known strain 99.5%

Enterococcus faecium, DSM 16211

CCTGGCTCAGGACGAACGCTGGCGECETGCCTAATACATGCAAGTCGAACGCTTCTTTT

35 TCCACCGGAGCTTGCTCCACCGGAAARAGAGGAGTGGCGAACGGUCTCGAGTAACACGTGG
GTAACCTGCCCATCAGAAGGGGATAACACTTG
GRAAACAGGTGCTAATACCGTATAACAATCAARNACCCGCATGETTTTGATTTGAAAGGCGL
TTTCGGGTGTCGCTCATGGATGGACCCGUGETGCATTAGCTAGTTGGTGAGGTAACGGC
TCACCAAGGCCACGATGCATAGCCGACCTGAG

40 AGGGTCATCGGCCACATTGECGACTGAGACACGGCCCAANCTCCTACGGGAGGCAGCAGT
AGGGAATCTTCGGCAATGCACCGAAAGTCTGACCGAGCAACGCCGCETCGAGTGAAGARAGG
TTTTCGGATCGTAAAACTCTGTTGTTAGAGAA
GAACAAGGATGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCT
AACTACGTGCCAGCAGCCGCGETAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGG

45 GCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAANGCCCCCGGCTCAACCGAE



Ent er ococcus faecium DSM 16211

CCT GGCTCAGGACGAACGCT GECGGECGTGCCTAATACATGCAAGT CGAACGCTTCTTTT 35
TCCACCGGAGCTTGCTCCACCGCGAAAAAGAGGAGT GGCGAACGGGT GAGTAACACGT GG

GT AACCT GCCCATCAGAAGGGGATAACACTTG

GAAACAGGT GCTAATACCGTATAACAATCAAAACCGCATGGTTTTGATTTGAAAGGCGC
TTTCGGGTGTCGCTGAT GGAT GGACCCGCGGT GCAT TAGCTAGT TGGT GAGGTAACGGC
TCACCAAGGCCACGATGCATAGCCGACCT GAG 40

TTTTCGGATCGTMAA@E@EGE;‘E@EMAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG

GAACAAGGAT GAGAGE AN CTHT R EGATIZGCE MR RAT LT A AEXXLTT CAGTGCTCECAG
AACTACGT: mmm&@ma&w&mcﬁmmm
GOGT AAAGCCAGIHAIIAI R AAGHH A A A K LA TH ARG EF D n cdceARGRAC

GGAGGGTCATT
e e e e

TGTAACT GACGCT GAGGCT CGAAAGOGT GGGGAGCAAACAGGAT TA AG
TCCACGCCGT 6&3‘81”@.&(‘3“?5’caéE‘f‘ﬁ%Kt‘i“FGTTGGAGGGTTTCCGCCC?A &%%% Sg0 reverse

CTAACGCAT TAAGOAGCECERS M GOAGTAQCACCAANEST T GAAACT CAAAGGAAT
TGACGGGEEECCCGCACAAGCEET GGAGCATGT GGTTTAATTCGAAGCAACGCGAAGAAC

CTTACCAGGT CF FaREATECTERIABCACT CTAGAGATAGAGCT TCEREF T2 588 qd@n &PRG pr i mer :

341 forvardecS3Q Ryeieecl Qi Qentihdd WR& pRrdd & pequences: 341f S30r
Sequence |l ength: 1033 bases in total Correspondence with known strain 99.9
s Bifidobacteriumanimlis, DSM 16284 15

TTGCCAT GATGCAGCGA X
TAAACCGCTTT?% O AGTGGATTGTTCGA

ATAAGCAlmTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTATC

CGGATTTAT TGGGCGT AAAGGGCT CGT AGGOGGT TOGT OGOGT OCGGT GTGAAAGT CCAT. 20

CGOCT AACGGT EAT T I X e T A A A AT CC I T RACEEACHCT A CCHGTTE

ATTCOCGGT GT A AR FET ST ANKI KT COOEARGARCICEARFECR TETTCEA
A A FEACERTNNARAGKCET

TCTCT CGTTATC
COGATTTATTCEGCCTAAACGCGECTCOTAGGCEGTTCGTCGCGTCCGGETGTGAARGTCCAT

20 COCCTAACGETECATCTGCGCCEEETACGEGCGEECTGGAGTGCCNTAAGGGAGACTEGA
ATTCCCGETETARCGNTGEAATGTETANATATCGGEAAGAACACCAATEENNAANGNAGG
TCTCTEEGCCETTACTCACGCTGACGATNNAAAGACGTGAACCAGCGANCNCNATAANAT
ACCCTGACTACCSATTAGATACCCTGETAGTCCACGCUGTAAACGGTGGATGCTGGATGT
GGCGGCCCTTTCCACGEGETCOTETETCEGAGCCAACGCETTAAGCATCCCECCTGGGGAGT

25 ACGGCCGCAAGGCTAAAACTCAARGAARTTCGACGEEGECCCCCACAMGCCECGGAGCATE
CEGATTAATTCGATGCAACGCGARAGAACCTTACCTEEECTTGACATGTGCCGGATCGCCG
TEGARACACGGTTTCCCTTCGEGGECCGGTTCACAGETEGTGCATGGTCGTCGTCAGCTCG
TETCOTGAGATETTGEETTAAGTCCCGCAACGAGCECAACCCTCELCGCATGTTGCCAGT
GGGTGATGCCGGGRACTCATGTGEGACCECCGGGETCAACTCGGAGCGAAGETGGGGATGA

30 CGTCAGATCATCATGCCCCTTACGTCCAGGGCTTCACGCATGCTACARTGGCCGGTACAA
CECEATGCCACACGGTGACGTGGEECGGATCECTGARAACCGETCTCAGTTCGGATCGCA
GTCTGCAACTCGACTGCETCAAGGCEGAGTCECTAGTAATCGCGGAT CAGCAACGCCGLG
GTGRATGCGTTCCCEGECCTTEGTACACACCGCCCGTCARGTCATCAARAGTGGGTAGCACC
GGAAGCCGGTEECCCEACCCTCETGEGECEGACCGTCTAATGETCACGACTCGTGATTGS

M

> Sequencing primer: 341 forward, 1492
reverse
Contig from 2 partial sequences: 341f1492r
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



ACCCTGACTACGGATTAGATACCCTGGTAGT CCACGCCGT AAACGGT GGATGCTGGATGT
GGGGCCCTTTCCACGGGT CCTGT GTCGGAGCCAACGCGT TAAGCATCCCGCCTGGEGGAGT 25
ACGGCCGCAAGGCTAAAACT CAAAGAAAT TGACGGEGGGECCCGCACAAGCGECGGAGCATG
CGGATTAATTCGATGCAACGCGAAGAACCT TACCTGGGCTTGACAT GTGCCGGATCGCCG
TGGAAACACGGT TTCCCT TCGEGECCEGT TCACAGGT GGTGCATGGT CGT CGTCAGCTCG
TGTCGTGAGAT GT TGGGT TAAGT CCOGCAACGAGCGCAATCETCGCCGCAT GT TGCCAGC
GGGTGATGCCGGGAACTCATGT GGGACCGOCGGGGT CAACT CGGAGGAAGGTGGGGATEA 30
CGTCAGATCAT@?rG@ceeWA AR AT CET AGAAFEAORECTAGRs tive tract
T CT CCARCT Ot AT O effect of
GTGAATGCGT TCGCESGACEd @'@@Wﬂé\@ CAJ &DAAGTEREHAGEACE germs .
GGAAGCCGGT GECCCGACCCT CGT GGEECEGACCGT CTAATGGTGAGACTCGTGATTGG 35 Sequenci ng
primer: 341 forward, 1492 reverse Contig from2 partial sequences:

341f 1492k S@QUQM&dﬂgtébmﬁ-ﬂig@upﬁseﬁnt@ré@é@éw‘40f§@&£§ﬁponggﬂcelwzim
known strain 98.90 - new species According to a further devel opnent of the
i nvention, thctdkpodlieed asgteridri nR’EHg Wl £ 0 addlamd/e tenprbsesiats

| east three s S _ena h ene

conpl ete cové(;% ;lg%qjgia%] eé’géntélir%lv rg%as i\r}gSI%Ir]g%?gf e%a Hagt 8[5 Q?Wg

det ection ofa apsynergilstily ebirectrobd thexthree tsed ¥y 00rgak SERGAGAI NSt
pat hogeni c Lg?gr_r .. 5 m xture conpri sing Enterococcuc faecium DSM 16211,
Lact obaci | | quﬁ?i‘tpé?l wabsK 189590 C1YRE - LaBtBBack | st weg | Wit usrdyp. has
salivarigs, JpIMH63 a t rly:p

m xture for food, fg%dbgnigl%fﬁg@%%%% r%%vvab(queer éggi&%?ggéﬁ gufc fjgt:ﬁl&étgﬂﬁcé not
only has 10 gﬁrr@\ﬁed i barbenelbci &. farli Heatndibati batof Qatdogemc of

bact but., f t
B 1 ower | ng 56t R B9 aRA KPR aEEd HpralciT on f aredr @54 o PABEPEoRci d

al so stronghpteestreécgs tdie lactlc acid, also strongly’ restricts the

milieu for pathogenic germs, thug, in addition, also
15 strongly inhibiting the settlement of other, different

pathogens.

Furthermore, a food, feed and/or drinking water additive
comprising Enterococcus faecium, DSM 16211, Pediococcus
20 acidilactici, DSM 16210, and Bifidobacterium animalis, DS
16284, is particularly preferred. Such a food, feed and/or
drinking water additive, in particular, exhibits a
uniformly enhanced inhibition of nearlv all commonly
present pathogenic gexrms and, in particular, E. coli,
25 Salmonella choleraesuis, Campylobacter jejuni, Clostridium
perfringens, which 1is 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 microorganisms against a plurality of pathogenic
30 germs. In addition, this mixture too hag a strong pH-
lowering potential, particularly on account of relatively

high amounts of lactic acid and acetic acid forming, which



mlieu for pathogenic gernms, thus, in addition, also 15 strongly inhibiting
the settlenment of other, different pathogens. Furthernore, a food, feed
and/ or drinking water additive conprising Enterococcus faecium DSM 16211,
Pedi ococcus 20 acidilactici, DSM 16210, and Bifi dobacteriuma.nimali.s,
DSM 16284, is particularly preferred. Such a food, feed and/or drinking
wat er additive, in particular, exhibits-a® uniformly enhanced inhibition of
nearly all commonly present pathogenic gerns and, in particular, E coli,
25 Sal nonel lvai Thokgraesuisye Eanpytebalct endjyepsni efGleast rodi whe living
perfringens, which is increased relative to the single effects of the

M cr oor gani sTg" Wﬂ%ﬁ?ﬁék?rP?WEP%?Q%%r%eHQS'such an extent as to provide a
synergistic effect of the three mcroorgani sns against a plurality of

pat hogenic 30 gerns. In addition, this m xture too has a strong pH

| oweri ng pot'éititdl  Uiparkactul @rdy. ons ateotprrofreefantvevrythhpghraheunes of

| actic agid and.,aceti.c agi d_for.m ng, ich - .9 Wl ai.n_hav teongly
AN AGE d%w%ﬁfﬁbe%r §?t'¥%£ ibLeugrﬁq ﬁhV%%ul%ﬂ Sbggifﬁeghe

adverse effect  on the 1iv con i ons fOor "pat hogeni c geris.
fact that, augtcordespeddencerebibtacpreefetaetod Wddierideyelppreabl:

the present invention, nutrii;iVe substapces apd/or >~ | e

ekxi ot S. c. - Bk~ s ‘addiid nridieds3b1- <8 chryFr 5o ahdCsRFEEREIIFFom
fructo-oli gGSACCHA | dNfmaldh Wi N$-sd SOMRL10: 9! | g0saLehar i descokasthal ,

| act osucrose, lactul ose, pyrodexirines, soy oli:gosaccharides, transga 10

| act o- ol i . gdgadehariades prylcossitiigosacckayi des; gepeanhasides  parepethar
vitamn, £, are.contained in the.food, feed .and/or. drinkin . _addiLive,

he- 1 Vi SOt Lone e e disea i cor b apen L fre Bl Do

will be mardeadliydlnpr ovedamdnd B wWilbk, ddonpartéculiar, the sabel,quaeded

that the used mcroorganisns will be able to ap--d.i'." and rellabl¥”“"”"””””
propac;a.thq?IQﬂaQﬁﬁﬁ%%?QewﬁFﬁgtFQQﬁtlvef the iiving conditicns for

the used microcrganisms in the digestive tract will be

markedly improved, and it will, in particular, be
1z safequarded that the used microorganisms will be able to

- 4 .,
Ay

-
bl

nd reliably propagate in the digestive tract, yet

ot

wrila, ac the same time, impeding or preventing the
propacation of pathogenic germs by competitive exclusion.
The used nutritive gubstances and/or prebiotic acids

provide growth advantages Ior (b2 uszd ;microocrganisms

[N}
<

relative to pathogenic germs.

Since, as 1in correspondence with a preferred further

development of the pregent invention, a further carrier

o]
(R34

gelected from zeolites, calcium carbonate, magnaslum
carkonate, trehalose, chitcsan, shellac, albumin, starch,
skim-milk powder, swee-whev gvowder, maltodextrins. lactose,
inulin, dextroses, vegetable oils, or a solvent selected
from water or physioclogic saiine solution, is contained, it
30 is feasible to obtain a wunifcorm 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.



wh'.l;-'"., at the sane tine, inpc.di.ng or preventing the propagation of
pat hogeni c gerns by conpetitive exclusion. The used nutritive substances
and/ or prebiotic acids 20 provide growh advantagys for the usod

m croorgani sns relative to pathogenic gerns. Since, as in correspondence
with a preferred further devel opnent of the present invention, a further
carrier 25 selected from zeolites, calci*m carbonate, nagnesium carbonat e,
rrehal ose, chitosa.n, shellac, albumn, starch, skimmlk powder

swee- whey powder, maltodextrins,. |actose, inulin, dextroses, vegetable

ils, I | ected f hysi ol ogi | i q [
Cont i ned. TS0 s eaglbl T CIRGICE Tl T4 df St P FRRTFBR of LURGICE

m cr oor gani s1yd ivdnitgtdi gestihee trasicicn, thecone ikgndwatandial os@btatad
further assistance of the conpetitive exclusion, on the other_ hand. - 10
Since, as i X rECFSHFeTicel W + @@ Pred et riekPYr tHieP 28RV EF opRERt ST he

nventi on, G ating SELLLHAL el eel ety HLOMURLLOGCKLNINS,; QUBL1 56se

flour, gum arabic, alginates, 5, starch and starch derivates,
dextrins, celduilveses déikeatesllikeseeldsileoseardt ertlagnd, etthrerteipisot biks

i ke gelatine, .albumn, casein | uten, ~acaci a _gum, tragacanth | i pj ds

i ke vaxes, Srardrfic, SURITTE abras hond UhRd . @G ydbridbs T ¢3ntahed,
it is feasihligit® caatkd he,s Q-4 crooFrgemss dwogether wtih, ophbesal | ynd
contained carrier materials so as to ensure that the mnicroorgani sms W | |
only devel 65 dhvsierigas viiei esophathed, ocati ok off aaEiRlpursos€02sf HER,
i.e. i he_di ' .t t er,,; ' h - lalks, it
is, foP:UlS ns{ngﬁ%%%trl \égjsjiét’)wfsg it:%y%[éﬁg%plwylﬁeg?%g%?aiggd an /5!01;}93 rin %ng wat er
addi tive dimagetdiylen seniamlto tenderd riga edihenenw dbygsuthnaswddy-ooly

ch fgsbrgci gig%lgrl&tp(r)a SPOrL o 00%ES BY SO called; 881 96 RY 'Sl APPRLEBELEN SO

of uge, 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
directiy on.animals to be treated therewith, such as day-
old chicks, in their transport boxes by so-called gel or
pellet application so as to provide a prophylaxis and
therapeutic treatment of young animals against infections
2¢ by pathogenic microbesg. 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 te achieve an even more complete activity of the
food, feed and/or drinking water additive against
pathogenic germs, the additive 1s preferably further
developed to the effect that it additionally comprises at
30 least one wicroorganism selected from the group of Bifi-
dobacterium sp., Lactobacillus salivarius, Lactobacillus
sp., Lactobacillus fermentum and Enterococcus faecalis. By

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



t herapeutic treatnent of young animals against infections 20 by pathogenic
m crobes. Such applications are of particular inportance in nodern aninal
breedi ng, since, because of the |I|acking direct contact of young ani mals
with their nothers, the appropriate basis for an intact intestinal flora
will no longer be passed on. 25 In order, .to achi eve an even nore conplete
activity of the food, feed and/or drinki ‘wat er additive agai nst

pat hogenic gerns, the additive is preferably further developed to the
ef f ect thatqq?%ﬁﬁﬁtF%ﬁéPP§986ﬁﬁFﬁs%%O%% B6Y et 5RE mMEtborganpeminst

sel ected froqpd hgrgrs%%xcgl nglthoggpﬁg g%fl‘m SP- £ Lact %9%%' Eleﬁs in the

sal i varius, Lactobacill ct oba fermentum a nt er ococcus
faecalis. Byremba\r@ aultnhéSf ood, ! f bed sanid/carivérliynkenganacér saddig i ve a -
11 further mcroor ani sn1kno er se, the act VI% agalnst one or

et

several pat Hogenic ‘ger n?esx)' ﬁ% ?(Iﬁe%f e'fjlhﬁE n“th ctrv8™ani mal's will

be sel ectively enhanced so as to ensure further reduction of the risk of
infection. 5 According to a preferred further devel opnent, it has turned
out to be pAGHEH yheheririerred fidethse dovelopesdt, ahé/B@SdFPﬁR?ﬁg

vater addi tiyg i posuspepded, cooudery o ancapsulat el oppLwifhp mesLay

di aneter of 2000 pm so to en bIe fhe exact, ective rel edse o the
activity of andhemi drookdani smstas addincitveoniof sdr@ehe@eqied ]do@@ﬁ:rlyononf

h f i nsta th 1 th 1 | ] 1 1
hnd the MhercAp A A ot % 20h (8" et ARSI S PI HheS %o

forms ofosuspendedbrndchs encapsulatrd{00d, réegdsand/ror: e | ki D@L w@t 8¢
additives in order to be able to ensure an activity over the entire

di gestive sy&emlCASSHIRHED 6 ot ef Wr¢etPt w  hehe dével bpfehecot ipReot

use such as, for instance, the goiter, the stomach, the
gmall intestine and the 1like. In addition, it is, of
course, also possible 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

digegtive gystem.

According to a preferred further development of the

20 invention, a feed additive is provided, in particular for
farm birds and/or pigs to increase the performance of said
farm animale, which feed additive is comprised of 1 x 107
te 1 x 10*, in particular 1 x 10 to 1 x 10%%, CFU/kg feed
additive Enterococcus faecium, D8M 16211, and 1 x 10° to 1

25 x 10", 4in particular 1 x 10 to 1 x 10, CFU/kg feed
additive Lactobacillus reutexri, DSM 16350. Such a selection
of the amocunts of used wmicroorganisms, in 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 ig provided, in particular for

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



20 invention, a feed additive is provided, in particular for farmbirds
and/or pigs to increase the performance of said farmanimls, which feed
additive is conprised of 1 x 107 to 1 x 1014, in particular 1 x 1010 to 1
x 1012, CFU kg feed additive Enterococcus faecium DSM 16211, and 1 x 106
to 1 25 x 1019, in particular 1 x 1010 to.1 x 1012, CFU kg feed additive
Lactobacillus reuteri, DSM 16350. Such "a’Sel’ection of the amounts of used
m croorganisps, in particular, ensures the production of a feed additive
di spl ayi ng &kl dehtaket i vihtyhadaiakstadibbtivl Lhe cEMpedisedgeritsl 80107
According t preferired . tur : p wof _th I nvent i f
additive isqﬁﬁdbf§é§§ Fnl%hg%ggﬂcgg%ﬁtg‘q?&%h\bf%dg g%gfbr’p?gg/g% ?%%?ease
t he perf or ne@ttk tofvesakdterd2octapmfaricimins, o chsbeed addktilvé it® 1 x

conpri sed o%léqx 107 to . 1 x.1014, in particular. 1 x 1010 to 1 x 1012,

CFU kg feed *%ddi tive PBHT&rTtiotcus fhectlim BBMU6#11101 « t§¥/€§ 15%ed

1014, i nspardddgifiate 1pXad038c£051 2% 189120 :CRY kopdgedcbiadditive, » 107
Pedi ococcus aci dilactjci, DSM 16210, and 1 x1%07 to 1 x11014, in
particul ar £ 11610:¢0- 11 POrEicorrkg fedd ’aldi i ve 1Bi'fi dobatter faad

animalis, D 6284, -additi, N i , ensures
strongly, OEQ%%E'géhféyfg?g%%gFg?l?ﬂh?%ﬁ*ggﬁg’a@?ﬁ%nfgéggal%§ﬁ§1f% tea
chol er aesui sidanid 11@ ,Cliostpadt oz per f r engerssasoneltdrasyhe @actinohf ofmby
coli bacteria and, iqéﬁgﬂgiion, to strongly lower the pHin the  digestive
tract of thé"tHES Fad 5 Gif &0t Of THEOmR i priveterFeniof et ds,
namel y ageticqcachd qangh | 86tifinghd. aBY e nigr eefgant.sd, used.g t hus) ;
strongly inpeding 15 further pathogenic gerns fromgrow ng. To Increase
the activitypagterhe foewh addi a¢detion, i 8o prebapabl yowgrnt Hére deVelmpeldet o

t he effect ?h '% .S onpr | eg f X 7-to 1 x,1014, in particular 1 Xx

1010 to 20 TPEG13E TG T hehrSadtEtvd thier Sebbeus asarli i Bhe
high production of acids, namely acetic acid and lactic
acid, by the microorganismsg used, thus strongly impeding

15 further pathogenic germs from growing.

To idncrease the activity of the feed additive, it is
preferably further developed to the effect that it is
comprised of 1 x 107 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 3 x 10° to 1 x 10*, in particular 1 x 10*° to 1
x 10, CrU/kg feed additive Lactobacillus salivarius ssp.
25 salivarius, DSM 16351. Such a selection of the amounts of
used microorganisms, in particular, ensureg 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 cther pathogenic germs.

The feed additive intended, in particular, for farm birds

and/or pigs to increase the performance of gaid farm



16211, 1 x 106 to 1 x 1014, in particular 1 x 1010 to 1 x 1012, CFU kg
feed additive Lactobacillus reuteri, DSM 16350, and 1 x 106 to 1 x 1014,
in particular 1 x 1010 to 1 x 1012, CFU kg feed additive Lactobacill us
salivarius ssp. 25 salivarius, DSM 16351. Such a selection of the anounts
of used mcroorganisns, in particular, ensures the production of a feed
addi tive displaying excellent activity agdinst E. coli germs and, in

addi tion, on account of the high pH Ilowering potential, providing strong

i nhi bition @iﬂmhéih30agc©mﬂhngftmeaalpr@ﬁbxamhbrf@@th@gedﬁ@E@@ﬁW@ntTh@ffeed

additive intended, in particu ar for farmblr d/o pi 1ease
t he perforn%%lce So1e%did Tarm - T% TEnicraPe oY cocf' 5)0 g?e#erregjr
further deveropsentiehlathe pteseht taventikonots CQFTDYkge(ie@fd laxadOivéo 1

x 1019, in particular 1 x 1010 to 1 x 1012, CFU kg feed additive,
Ent er ococcuSfEEOHAC M 28214, 1D>?M10766%301r1 % #01%0° | ko5 lpaft tBul-arin x

1010 to d Xfé%%cu%‘fl kg .f eggoaddi ti ye; bact -pbac] | sy rey arive DOM- 16350,
1 x 106 to x 1014, in ‘particular 1T x 1010 to I x1012 CFU kg feed

addi tive LabecilBas | b:agtga“lll,vaDSMs Js@ﬁO,saI:u vari ug® Dsl\/l 16361,10x 107 to
1 x 1014, in rt| uI ar Q10 t 3.201 U k 0 addi i ve

Pedi ococcus® a(‘E:)f% éé#l 31 1’0%j U?:]@ %% t?1lparI§| cucl)ar

x 1010 to 1b&le121,s Caaillkgaxfﬁﬁsi s@;ﬂdl gay@v&kiudob@@mn@ml@mm&klso DSM
1.6284, and 1 x 106 to 1 x 1014, in artlcg lar 1 x 1010.to 1 x 1012

CFU kg, feed Xad%l?tlve’—rBl Pﬁﬁébﬁé%éﬁ dm%plo2. Buch & fEed  additikge Aeed
m Xt ure,q | naBéEtt':L%' ﬁ?ﬁié{ct&{‘ﬁ eaggg agbhyity :@gﬁ?“sﬂotfe

pat hogenl C gerns ei Jbact er ] ejuni as we as Sal nmonél l'a ¢ eraesui s.
Mor eover , aksomlﬁe aao’ul pvammsmagalhsbc cobfont&. lcaki edtt eCiFaT/alge E@&:@ngl y

enhanced Byt B R LALASL Y, xgoed Ll 36kl viEher oLobs 20 4g:
addi tive hascpnowed othatia pyperguski-cieldf @ef® to 1 x 10 CFU/kg, feed
additive Bifidobacterium sp. 2. Such &a feed additive

15 mixture, in particular, shows a markedly increased activity
against the pathogenic germs Campylobacter jejuni as well

as Salmonella choleraesuis. Moreover, also the activities

against common E. coli bacteria are strongly enhanced and,

in the main, largely exceed the activities of the

20 individual 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 microorganisms, inter alia, 1s able to convert

xylitol, which cannct be done by a microorganism of the

28 mixture alone. The reason for this is that, for instance,
geveral enzymes are required for the degradation of

xylitel, and it i1s only by the combination according to the

invention of five microorganisms that the necesgary 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%, in particular



of the bacteria nust be present. Thus, the present m xture of five

m croorgani sns, inter alia, is able to convert xylitol, which cannot be
done by a m croorganismof the 25 mi xture alone. The reason for this is
that, for instance, several enzynes are required for the degradation of
xylitol, and it is only by the conbination according to the invention of
five microorgani sms that the necessary ‘ed#ymes are made available jointly
so as to enable the conversion 30 of a carbon hydrate that is so

conpl i cat ed 2%¢ degrtfe. #ccorcingito arpnateratdshbsthecedevel apaenrierhe

feed additive additionally,c rises to to 950, in rticular - 14 200 to
980, of a cé??ié?a%%r%gtuFéPSggggFanzg}nﬁy féﬁ%?ﬁ%ﬁgﬁ r r1?%ﬁ%ﬁn%%bst3nce
bei ng addi titnadHesr coiaimietht ion f urdier peldndgeaticon ekrpat hogesic genss

fromthe gastrointestinal environment is feasible by supporting or 5
promoting t R TSR o ANGETPRBEREC ridor §aRF $HBS uSed. SUERNCE "AsCF n

correspopdenge,idhf dHef&ryad fu tg?l.ecf)wtheéffl ﬂf?%rerﬁic?&of?gni%@nﬁégﬁa the
aqueous bacterial suspension is appfied on the feed or Its pellets In an
10 anount of fromO0.01 g/kg to 10 g/kg feed, in particular 0.025 g/kg to

2.5 glkg feed, it i ured_ t hat th . hand, the_feed additive will
e T oadl |y CASIEup Ay THe S GTRORE o The ot herHaRt b3t noUBAI ™

gerns al r eadievdare@semt onot he o f aper&ir ihe, f eedepr ifuddnd hepheedrint ake
15 will be conbated or elimnated or degraded by the feed additive. In
order to acliVERETE 1RaY t L8 uldT Y bo8Tacth®i fpeof OF hd HrecdP AHATEi V& BRe

feed adgjti LS +preter 1 xed /i he f in a t 0
gl to 2b kele T Shartriu Ao T08 R Ko 2% a1 | Tehas proveaT hg A R
suf ficient 20 0&fountcofranizrogr anisns], oit the ensuhaddtihand enstuheéngnehe

sal e degradallen of.el ARl gn, ol pathagenl.s gecm Lrom Lhe . e ec
further develhaprE® Hhsthen the other hand, pathogenic germs already
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, 1s wused as a drinking water additive,
wherein, according to a preferred further development, the
drinking water additive comprises 1 x 107 to 1 x x0*, 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 Lactobacilliue reuteri, DSM 16350. Such a

drinking water additive is, 1in particular, beneficial for



25 invention, the mcroorganisns, or m xture of mcroorganisns, is used as
a drinking water additive, wherein, according to a preferred further

devel opnent, the drinking water additive conprises 1 x 107 to 1 x 1014, in
particular 1 x 1010 to 1 x 1013, CFU kg drinking water 30 additive

Ent erococcus faecium DSM 16211, and 1 x . 106 to 1 x 101, in particular 1 Xx
1010 to 1 x 1013, CFU kg dri nki ng wat er *addi ti ve Lactobacill us reuteri,
DSM 16350. Such a drinking water additive is, in particular, beneficial
for - 15 tHe&'§ nhPhibibhobf CpabPHEGeREEigedm MndnNd n parpaeblanlatror forhe

i nhibi tion ofp,E.;,600): Noreoyes, syeh aglXtyLe is é‘?'s EQtE%EOle %ﬁbh%""ef
the pHin the gastrointestinal tract on account of the formation o actic
acid, aceti cactdrandib prepironihe aoi dint hiie cyaeatraichtedtavwelr abtact i vhng

conditions for pathogenic gerns, and, on the other hand, the acids forned
Wil al 90 altcHaBtorPhi Gy THITRES Aon-1XRoSberated PERTEC 0TS 2nd
general | ¥y knowhiSoid@s tL-f4ovi denudn abitogether 09pfaashi-gpiagai Nstiaq

plurality of pathogenic 10 gerns. According to a preferred further
devel opnent SR kI gf ORatret pedirtia egesmasedndnhi @b tHeconpréselant. 1 x

107 to 1 x ! i.cul ar L hki 15
wat er additﬁ%%;%ﬁ?é#%gg%%ﬁgyﬁggggJ%%é%é%%%83%i€6%9§§%6gf%£kglg§é?glggnfn
particul ar BiesH@liGttea If oawrddl3as CER kgnedrbaRiyngnonat erscadsks t tyeprovide
Lactobacillus reuteri, DSM 16350, and 1 x. 106 to. 1 x_1014, in particular 1
x 1010 to 13 POTPICATKFC i%ﬁ&%ﬂfv@ﬁ%&n%Hd?tP%%ri%%FBb%EiPPE?Ogenlc
salivarigis $g@me20 salivarius, DSM 16351. Such a drinking water additive
has turned out to be of particular benefit for the inhibition of E. col
as well as salnonella chol eraesuis and, in addition, also shows a

Fyner 1 0kt ) EESHech ek R TELANLLcotElibeollh 8 ALHEEL S,
any water additive is used, which is comprised 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 sgalivarius ssp.
20 salivarius, DSM 16351. Such a drinking water additive has
turned out to be of particular benefit for the inhibition
of E. c¢oli 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-tagatoge, which cannot be done by any
separate individual gtrain contained therein. A gynergistic

effect of these three strains in respect to the metabolic

profile ig, thus, detectable.

30 According to a preferred further development, the invention
iz further developed to the effect 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



separate individual strain contained therein. A synergistic effect of
these three strains in respect to the netabolic profile is, thus,
detectable. 30 According to a preferred further devel opnent, the invention
is further developed to the effect 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 - 16 Enté®ococcus faecium DSM 16211, 1 X
107 to 1 x 1014, in particular 1 x 1070 to 1 x 1013, CFU kg dri nki ng wat er

addi tive Pedigcoesdiscacd dif'a@@fﬁ_hﬁi,, gJ2M 16210, andc 11%7 104 1t 0x11%*101dn in
particular 1 x 1010 to 1 x 1013, CFU kg 5 drlgkln wat er additive
Bi fi dobact eiaith it i §, DSMO 5625821 1Sugh i XIUHE 17 frdngergantahgthas

turned out teade &f past beularebepetit Lar e dabi bitian afpat hoognbo

gerns of the group of Aonel [a ¢ oleraeSU|s ac- ter jejuni and
d ostri di umtger Lrixngeos’ andy gae ttictlke 10 dlfi@?enm:oﬂlgcn306¥ t ABU/ kg
nlcroorganl fromthe astrglntestlnal tra nor eover, . al so g&e to

devel op ° KRS y VETE ¢ hRd8hEEYE g&?FF&O §Fﬁﬁﬁmtr%ﬂﬁm%%l%8

ensur e an allrazest4 cosphiet & elikipat ion @ic%%yﬁlsm@aba@geﬂjﬁq@frmtft@m
the entire gastrointestinal system 15 Accordin a preferred further

devel oprent ; %a@ﬁ|nﬂrﬁgcuhare exgcdiity vEOF stigedn %ﬂ1QQ;%%nB?F§@EeBFC1 X

107 to 1 k _
wat er addi t |q\J/e%%nt er ococc s%gegl}'u)r%a%%%&efgﬁjmﬁl ﬂ:y/ Zgaﬁﬁgﬁ%ggg in
particul ar rex 10&Guha lamdl@ﬂﬁhsdiﬂdﬂqm1dpemeﬂ@gewateanaddldmwetxa the

LactobaC|II reuteri, DSM 16350, 6t 1', in particula
1030 tard. x TR TR kG UG ny Owat SPCaddFi FEEOEAERIENE || BEOal | BATI us

ssp. sal i vagaysroiPRMkG3RL, @réﬁ@071§0 ho¥edQd4, anRardvicll @f de¥e1830 to
1 25 x 1013, CFU kg drinking wat er addi ti ve Pedi ococcus acidilactici, DSM

16210, 1 x yyptqu;wggmlqvernt@gwqmﬁﬂ@@ gastrointestinal tract so asg

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 Enteroccoccus 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%*, CFU/kg drinking water additive Pediococcus
acidilactici, DSM 16210, 1 x 10’ to 1 x 10*, in particular
1 x 10 to 1 x 10%, CFU/kg drinking water additive
Bifidobacterium animalis, DSM 16284, and 1 x 10° to 1 x
10, in particular 1 x 10 to 1 x 10 CFU/kg drinking
30 water additive Bifidobacterium sp. By such a drinking water
additive, it is feasible to inhibit almost all frequently
occurring pathogenic germs and, in particular, E. coli,

Salmonella, <Clostridia and Campylobacter to a degree



i x 1010 to i x 1013, CFU kg drinking water additive Bifidobacterium
animalis, DSM 16284, and 1 x 106 to 1 x 1014, in particular 1 x 1010 to 1
x 1013 CFU kg drinking 30 water additive Bifidobacteriumsp. By such a
drinking water additive, it is feasible to inhibit alnost all frequently
occurring pathogenic gerns and, in particular, E coli, Salnonella,
Clostridia and Canpyl obacter to a degreelX7- largely exceeding that of the
currul ative action of the individual mcroorganisns, so that a nassive
syner gi sti c 1laafdfeasgt agakesginpat tiogenic genss siuhhldei-aehizeveichn | pf  the
addition, it is feasible by such a mcroorganismto 5 strongly and, .
extrenmely rapiddy AGver ™t RECBFIRRIERE: diYestPle & r BESF a#%lf%l%tol%s to

further enhangedd s s RGHAN gthhddeParti . e i nhd bidéenewdat hern
growth of pathogenic germs. 10 In order to pronote, in particular, the
growt h of theédiddsiv.ed It cricor gafsis-4 n Whe Yah r 61 ntesEFPRIIIR BT arfel

further enhance_the elimnati.on ct ‘ rinki r ditive

accordi n% tgtarobilggfyerraen fuér:)f:thlé?rg%{e el %%égﬁ%g agéhﬁ_?o‘r’]‘% %y orrprjl' ses }i%A)to
950, in par dieesarnva0octacO2% f Eniofalas caorizer w5 Autrthent erdeoardinigsto a
further object, the present invention ains to selectively boost t-z—ﬂ? {i)%mune

systems of R&vARNs 3Kt o PAFhE BYF+a% by PEhéNEEPEELPRe st IX oV

m croor gani $8 nQfer@ 24 d¥pd ure of mcroorgani sns, and thereby elimnate as
conpl etely as possi bl e "‘pat hogenic gernms fromthe digestive tract. To solve
t hese objects, the invention contenplates the use 25 of a m xture of at

| east t m._cr oor gani sns sel ected from _the.grou co&%st' Ci%
T the
Ent er ocotcud’f a8t m t[%Mpfélfﬁt,e’ Lact o%%%ﬁ?ﬁgagéuterl , dﬁ%ﬁ% 386 and
Lact obaci | | ygsSakidvaniciusr§spissal imaritus, RSMARINssPadibcaceus and
acidilactici, DSM 16210, and Bifidobacteriumanimalis, DSM 16284, as a
further enhance the elimilnation effect, 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/oxr
farm birds by the selective use of microorganisms, or a
20 mixture of microorganisms, and thereby eliminate as
completely as possible pathogenic germs from the digestive

tract.

To solve these cbjects, the invention contemplates the use
25 of a mixture of at least two microorganisms selected from
the group consisting of Enterococcus faecium, DSM 16211,
Lactobacillus reuteri, DSM 15350, and Lactobacillius saliva-
rius ssp. salivarius, DSM 16351, Pediccoccus 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 wusge enables to
almost completely eliminate pathogenic germg £rom the

digestive tracts of mammals and farm animals by the so-



30 probiotic health and performance pronoting food, feed and/or drinking
wat er additive. Such a use enables to alnost conpletely elimnate

pat hogenic gerns fromthe digestive tracts of manmal s and farm ani mal s by
the so 18 called conpetitive exclusion, since an extrenely rapid and
strong lowering of the pHin the digestive tract is, in particular,
feasible by a selective nmixture of said 18 croorganisns, the use according
to the invention enabling 5 the selective inhibition of the devel opnent of
pat hogeni ¢ @eringl dApardtitronetbhatlundoe, okihbke mrcreoongamlsnsraekdhi dnded
an antibiotic re5|s#ance even at_an extended é£ultaneous adnlnlstratlon

of at |east e ¥nt r8rot LY i Wge skch Melhfo Rt idifiy 624 preter tBd

further devel-gpnRALLaA mﬁ%é‘é:@b% Ept epoceeaus tharci umxeM 16241, saia
Lactobacillus reuteri, DSM 16350, and Lactobacillus salivarius ssp.

sal i vari us, "BSMOCKERSBL SNss (ger] ta%%@r@i@?gixlegtm prestRterhvent $oR1S0gh a

15 use, LN RALTSHALe; SOSULES LG06 DIDT L. onqgl g Bati on ofcpatbagent ¢

ger ns, nanely hée "extTenely “rapi d-l owering
t he di gesti wertmzact ,Agort delfebmor afteatt he hodwe ngogonditd OI’IﬁlCE:G@O:p@ithgIBEI C

gerns as such to such a degree that even the growth of an ot her
har nful ger EEAGALC S5k @Frcﬁfgqyo}%h?réﬁs&rgtlaﬁ’rﬂem Fe'ansoatas %?Iﬂgﬁﬁiy

reduce the syscAREIHRIJUL Y aldhidiis8ases Hf MRl slea@l,/toroﬁer na@tigeotlc
supplied therewith. According to a further devel opnent of the invention, a

25 mi xture cfirEmoersoedceirs f aeci um DSM 16211, Pedi ococcus aC|d|Iact|C|,
DSM 162&9 and Bifidobacteriumaninmalis, DSM 16284, is preferably used,
which, Th particular, renders feasible the inhibition of Salnonella
choleraeSU|apcoeaﬂmgiQhﬁciepreeeﬁﬂEdaﬁdrEhbasUmvﬁuﬂpmyﬁﬁrlammﬂxtuﬁ@ of
respectivel%, and, in addition, stron%fy deterlorates t he
nterococcus faecium, DSM 21 Lactobac1llus reuteri, DSM
16350, and Lactobacillus salivarius sgp. 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 living 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 develcpment of the invention, a
25 mixture of Enterococcus faecium, DSM 1621%i, Pediococcus
acidilactici, DSM 16210, and Bifidobacterium animalis, DSM
16284, is preferably used, which, in particular, renders
feasible the inhibition of Salmonella choleraesuis,
Campylobacter jejuni and Chlostridium perfringens,
30 resgpectively, 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



living conditions for other pathogenic gerns, so that, in the main, a
probiotic effect of the used mxture largely 19 exceeding the cunmul ative
ef fect when using the individual mcroorganisnms can be denonstrat ed.
According to a preferred further devel opnent of the 5 invention, a mxture
conprised of Enterococcus faecium DSM 16211, Lactobacillus reuteri, DSM
16350, is used along with other strainslifromthese groups of Lactobacilli,
Streptococci and/or Bifidobacteria, the additional use of strains from

t hese groupsxafeddaicpbaies | bumuStr epocetitictl Oxvlamd/ o iBiof itdobath@ivadual
allowing the selective use or selective inhibition of special

ni cr oor gani SHEHIPSEAEANT €21 diff FHEUIS - SYhst roi ntestinal tract so as to
particularly inhibit the occurrence of a specific disease caused by

pat hogeni ¢ gerns. 15 According to a preferred further devel opment of the

i nvention, HAeeqiditw e tof ndcrpoefanisds Csrgded t devmkamtirien ¢he Fafune
defence._Such a use is,_in_.particular, enabled b ect i hoj,cg of
t he 20 n%cr&ﬁ?ﬁ%hféﬁ% &%g&ﬁa&‘%rﬁﬁﬁp%ﬁﬁ%ﬁnﬁﬁf%%%¥¥%£8%§§% %%%%?%@’0¢égions
of the di gestdzve t macit gafeguardingitdat, the 16 TT0Or ganised asedgwiith
develop their activities over the entire length of the digestive siften1
and, hence, QWREY, | FLTREEES nmdrREdl y tBEFENgt BEAUPRe | funeldefehRel bt 1t he
thus 25_treg&%ﬁf@@écpraﬁ@y&bhari_chag)@a@%teﬁrae,mEﬁ@ pakhegenke (gar NBein
the entire digestive tract. According to a preferred further devel opnent,
t he mi xt urestofimscr 6upgantsesei yusatk alkdnglaithbatrilléast dheepBoccect

el Codekd 11 S gtiar SobtLPRaUrS tm ArdBIAIS ol Ghhal 65 ot E ed &t arch and
starch deri vatest idextiriHishic ol ldd ageedlell wal @SooPhaHh £bms, 1acaslac gime
tragacanth’regions of the gastrointestinal tract so as to particularly
inhibit the occurrence of a specific disease caused by
pathogenic germs.

15

According to a preferred further development of the

invention, the mixture of microorganisms is used to
strengthen the immune defence. Such a | use ig, in
particular, enabled by the selective choice 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 sgystem and, hence, will, in
fact, markedly strengthen the immune defence c¢f the thus

25 treated mammal or farm bird against specific pathogenic

germs 1in the entire digestive tract.

According to a preferred further development, the mixture
of wicroorganisms 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,

cellulecse derivates, proteins, acacia gum, tragacanth,



20 lipids. By using the m xture of mcroorgani sns together wth a gel
and/or pellet forner, its use as a so-called pellet of gel application
becones feasible so as to allow, in particular, extrenely young ani mal s
whi ch can no | onger 5 be supplied with the appropriate i munoenhanci ng
substances by their nmothers to be safely and reliably supplied with the
necessary m croorgani sns required to strefgt-hen their imune defence. Wen
usi ng such a gel or pellet application, the m xture of m croorganisns is
covered wt ik qpel aBiyni 2 DPg agerd smoktaneapstl atiedocaR@dntiking Nntafarrets
directly sprayed or applied, on the_young aninmals to be supplied therewth,
or, for instddde, & AGloddeedCT NP6+ EtanspBrtr botds ¥ e heSeventCofa{biftg

chicks, so asitiat saf eguar dobhecgepBhY rebohe Yeungran il sspitdh Lhecds
m croorgani sns that aré of essential inportance to them A simlar,

preferred user warttbeubasconpkistmdlynythat emémadisx tivieiofcan crool gaaesns,

along with | iquid .carrier S a spray.suspension is_direct | on
the youns adimiib e L be tb 0 TheraR RS BT a R b ol PR 688 T
the 20 m xt wre ofie i croahgari sid, be peridion Hidt kesisplgy supguirei with be
taken up into the digestive tract by their own coat care or contact with
ot her young "&% maFSSSHREY eBY RO L ISTHHTF W e Fed ner SO &1l t g1 4r e

essential fQimsid engLihenlbRg thgid, | munedefence wil | againhe Zoiiet
saf equarded. In the followng, the invention wll be explained in nore

detai | by waprdfiexeml aryhenmodiveat of ThHereiorgaBxiams e.sl cotéxsdreibb t he

acsay rhhel SoBRape 219 | RGRLPalds 8°F BBAMLGCTaet T whPth BMjO® ChEcks
are fed a teeecand deprkiysa V&t eappddicd vencaiai Bboggf | #€imd g e@o Obeno
M Cr 0T gan S T thorewith, | or) T e | hafiSle Hntroduced into
trangport boxes in the event of young chicks, so asg to
safeguard the supply of the young animals with the
15 microorganisms that are of essential importance to them. A
similar, preferred use will be accomplished in that the
mixture of microorganisms, along with a ligquid carrier, as
a spray suspension is directly applied on the young animals
to be treated therewith. By spraying young animals with the
20 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

strengthening their immune defence will again bhe

25  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 isolated
30 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 1ig a field =tudy in which



day-ol d chicks are fed a drinking water additive containing five

m croorgani sns; Exanple 4 illustrates a feeding test in which day-old
chicks received a drinking water additive containing five m croorganisns
at defined tines; Exanple 5 5 denonstrates Sal nonella chall enge in day-old
chi cks which were adm nistered m croorgani sns either through drinking

wat er or through fodder at defined tinmeszZiwirth a mxture of three or five
m croor gani sms havi ng been used; and Exanple 6 shows a feeding test in
weaned pi gl et=s/-oll@ Brare sed nfddid | i of L pathogeni saget e byoittei d sof at ed
CE test gerns (conpetitive exclusion test gerns) accordi n%to the

i nvention i FaiF dyHrrpregenisesy FEaEPLEs 4Thet HesyPhas feriGHeW orf RS

agar pl ates.j Thg, st aids- o Wer enapRki ed.anvkhe ;agar; il alesvdyet nogH af+on,
the strains having been directly taken fromcooling vials. The incubation
of the pl at esntesk ipigacel formi@rhessantdens 26t adadriolidc tComd it | BFRP Af ter

the cul turi of the path nic trains.in _the appropriate.meda,

pl at es \/\gre%%glroélfs&ﬁa%espogggﬁo@\f}f\aagg‘l?ﬁ'1§n|$1e of™* sga S0 ?d Cr}?qullqgusmWﬂP&
cont ai ni ng thkee respent kyerpat hopgernergifiséns kortHer cehircantl St iminehd a
chl oeraesui s, semsolid VL nedium for Canpyl obacter 25 1jntgj uni, semsolid

Brain Heart "RAEFso8h WEGUER faifenrt dostinedi g (11 Hyend™ i Eem S Pt d

Rei nforced Ghogtridi at; . dedi UMy YeL &1 HS8dnaThagPLALSS WRIE sibhsesuantly
i ncubat ed under the re%s%ecti ve O%% i%lcubat iagn gondi tions of the pathogenic

strains. Thé sévalsuat ifeedng hegll dtresvamaseffiertad: by measuring the
di ameterqs) of the test gerns and inhibition zones and calculating therefrom
the inhi%ition zone to test germ- 22 ratios. Based on the inhibition

zone/ test gekfAmpbaki s, an

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 pathogenic
strains in the appropriate media, the plates were carefully
poured with about 9 ml of semisolid medium containing the
respective pathogenic strain. For E. coli and Salmonella
chloeraesuils, semigolid 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 tesgt germs and inhibition =zones and

calculating therefrom the inhibition zone to test germ



assessnent of the inhibiting action of the test gernms can be nade. Table 1
bel ow indicates the results for the strains used separately and in

m xture. 5 Table 1 Strain Sal nonella Canpylo- Clostri- Isolate E. col

E.coli Sa bacter diumper- chol eraesuis jejuni fringens DSM 16211
Enterococcus 2.11 1.44 1.37 1.28 1.43 faecium DSM 16284 Bi fi dobacteri um
0.45 0.85 0.84 0.33 1.85 animalis DSM-18210 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
sal i vari us DRSMike350pdastiobacigHausihfidi did? 2068/ted6 el sretder] anea
0.45 0.85 - 0.84 - 1.37 0.33 - 1.01 - 2.5 2.26 1.5 2.12 Enterococcus NC MB
10415 faeci FRSESFMENB350] phe] IpPiPigindDINE 2Pn 09t BERRASECL 457U 0521
0.79 0.65 0431 142 anipgLi SlD%é:g&z ﬁﬁ&%&&@&ct&é 4L:112Q 1fal>9 18
1.35 acidilactici DSM 20555 Lact us 1.40 2.19 1.09 1.41 1.

sal i varius BSM2200 6 deattsaysoidalsy i idn 3014t @0=1. 35 1. 54 reut er| Mean
activitygof 1.48 1.56 1.11 0.92 1.57 i ndividual

Table 1
n s Campylo- Clostri-
Strain 1 1 A
Isolate B.coli E.ceoli ci21:§22iuis bacter dium per-
jejuni fringens
DM 16211 Enterocaccus 2.11 1.24 1.37 1.28 1.43
faecium
DSM 16284 Bifidobacterium 0.45 0.85 0.84 0.33 1.85
animalig
DSM 16210 Pediococcus 1.52 1.38 1.34 1.47 1,51
acidilactici
DSM 16351 Lactobacillug 1.49 2.26 1.46 1,50 2,08
galivarius
DSM 16350 Lactobacillua 2,53 1.42 1.60 1.36 2.12
reuvteri
0.45 - 0.85 - 0.33 - 1.01 -
area 2.5 2,26 0.84 - .37 1.5 2.12
Enterococcus
NCIMB 10415 Faecium 1.27 1.35 1.20 1.22 1,31
DSM 20.04 Bifidobacterium 0.41 0.79 0.65 0.31 1.42
animalis
DSM 20284 Pediococcus 1.41 1.20 1.10 1.32 1.35
acidilactici
DSM 20555 Lactobacillus 1,40 2.19 1.09 1.41 i.63
salivarius
DSM 20016 Lactobacillus 2.14 1.30 1.20 1.35 1.54
reuteri
Mean
activity of 1.48 1.586 1.11 0.92 1.87
individual
strains
DSM 16211,
DSM 16210, 1.70 1.70 1.90 1.30 1.60
DSM 16284
DSM 16211,
DSM 16350, 2.50 1.80 1.60 1.30 1.80
DSM 16351
DSH 16240,
DSM 16211,
DSM 16350, 2.50 1.90 2.10 1.70 1.90
DSM 16351,
DSM 16284

From a comparigon cof the deposited microorganisms (written
10 in bold letters) with related strains (written in cursive
letters), it is «clearly apparent that the deposited
microorganisms (written in bold letters) are able to
inhibit pathogenic gexrms at congiderably higher degrees

than already known strains (cursively written).



strains DSM 16211, DSM 16210, 1.70 1.70 1.90 1.30 1.60 DSM 16284 DSM
16211, DSM 16350, 2.50 1.80 1.60 1.30 1.80 DSM 16351 DSM 16210, DSM
16211, DSM 16350, 2.60 1.90 2.10 1.70 1.90 DSM 16351, DSM 16284 From a
conpari son of the deposited mcroorganisns (witten 10 in bold letters)
with related strains (witten in cursive letters), it is clearly apparent
that the deposited mcroorganisns (witéén-in bold letters) are able to

i nhi bit pathogenic gerns at considerably higher degrees than already known
strains (cursively witten). - 23 - Exanple 2 Feeding test in day-old

chi cks mhicg merﬁ adm nistered either a mxture of all five deposited
m cr oor gani S mxture of three deposited m croorganisns, the

m xtures havickgibeencadil nist efed yi@ dHikdNgwraker WBrkheadhanidtgred
period and, additionally, via the feed during the whole test period. 10
Test par amettditser660 Hay-wfel ehi eks fiHeedeROSS t3EB MV LHAN ISP | it o2
three OUpS: up-t: ol 5.\ t.h addi.t.i ; 2: fLV
nicroorggnigﬁ§?£¥§§so%-2 ﬁ?%écnqe‘%%ﬁﬂﬁ%tggfko¥§§ﬁ§§s 342t%Fa %%%u%§%up
3: DSM 16210avDSM 1821l 2 dBEM 2844 day Bh2hkimg drd e nign welterstataysngd - 42
via feed period and, additionally, via the feed during the whole

test period.

10 Test parameters:
600 day-o0ld 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 in
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), wmortality, European Production
Efficiency Factor (EPEF)}.
25



Water and feed were available ad libitumfor intake by the aninmals. 20
Recorded perfornmance paraneters: Live weight, daily weight gains, feed

i ntake, feed conversion ratio (= FCR) nortality, European Production
Efficiency Factor (EPEF). 25 - 24 Table 2: Summary of performance data in
feeding test Live Daily Feed G oup weight gain intake FCR Mirtality EPEF
(9) (9) (g/animal) Control 2588a 60.0 9123 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, 2689¥«g8.el B2, Yuin®Oy o8B 1366F 0 DEMd6384ta DEM 16850na, tdssi gn.
difference (P < 0,05) * EPEF (European Production Efficiency Factor) 5 The
use of the products allowed significant inprovenents in the |ive weights

of the animhl's Tn the tesSt {GLoUPS5{MEe | TeepLAt ake could be sl ghtTy
increased in the-gngduct ,.gueup cgntai ning; Al five mrgroQLoaRi SIS, H¥er
di fference 10 was, ome/eilaﬂbserv |n|(§§£§§$aig tpe Ieed conveES|onA_
SRR 55 M JE- R Y A A T A
tenperaturesﬁ85e§6@9@'t1is agdi tional |stress factor, a jmarked incrjease in
t he DsM 16211, | 2657 62.4 91.3 1.68 5.0 357

DSM 16284

DSM 16211, B

DSM 16284,

DSM 16210, | 2689° 63.1 92.3 1.69 3.3 366

DSM 16351,

DSM 16350

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

*

EPEF (European Production Efficiency Factor)

The use of the products allowed significant improvements in
the live weightgs of the animals in the test groups. The
feed intake could be slightly increased in the product
group containing all £five microcrganisms, no difference
10 was, however, observed in regpect to the feed conversion
ratico. The mortality was high in general, since the test
was performed in midsummer and the animals were confronted
with very high ambient  temperatures. Despite  this
additional stress fachor, a marked increase 1n the
15 performance of the product groups could, however, be

observed.

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-old chicks were equally divided between
25 two storevys.

Ground floor: control without additives



15 performance of the product groups could, however, be observed. Exanple
3Inafieldtest, a mxture of all five mcroorganisns was 20 tested in
day-ol d chicks under practical conditions and admnistered in drinking
wat er over the entire period. Test paraneters: About 53,000 day-old chicks
were equal ly divided between 25 two storeys. Gound floor: control wthout
additives 25 1't floor: all five microorgani sns in drinking water Water
and feed were available ad libitumto the aninmals. Recorded perfornmance
par amet ers: 35° Lfveowei ght , aidr tfahiet yniAsrdsrggppiamenti:f rdmfable W&tset ow, t he
per formance f the i mal s coul d bj;%lF rkedly, increased,, above | also in
conpari son Edc?lq:perrecaerﬁ? %%‘?o"&‘?ﬁ?i%‘fﬁ% ng% b s%/:é]?illf‘ﬁf“ Bl 7€ 22T t he
previously occurring E. coli problens having 10 been resolved. Table 3:
Summary of performance data Live weight (g) Murtality 15 Ground floor 2282
3.38 1st fR66OEIB B RMIGE L3¢ e Hahces of the farm's |ast six
productign ;cygles . ur@gr f..apimals Mortality (9% Live weight (g) 1
51000 5.%5 %%09 Zj%ggg% .4%955 8 3 49000 2.65 2043 4 50592 5.41 1627 5
48450 5. 09 BE85. s apparent from Table 3 below, the performances of the

animals could be markedly increased, abkove all alsc 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 flocor 2282 3.38
ist floor 2328 3.03
Table 4: Performances of the farm’'s last six production
cycles
20
Ngigzglzf Mortality (%) Live weight (g)
1 51000 5.55 2109
2 49990 65.46 2228
3 49000 2.65 2043
4 505982 5.41 1627
5 48450 5.09 1785
6* 53244 3.20 2305

o

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



6* 53244 3.20 2305 * .., with all five mcroorganisns Exanple 4 In a
feeding test, day-old chicks were admnistered a 25 mxture of all five
m croorgani snms via drinking water at defined tines. Test paranmeters: 400
day-ol d chicks, race: Ross 308, were divided between 30 two groups
according to the principle of contingency: Goup 1: control; wthout
additives - 26 Goup 2: five mcroorgani$ns in drinking water on days 1,
2, 3, 7, 8, 9 and 14, 15, 16 Water and feed were available ad |ibitumfor
i nt ake by t herowgnidmal st ide Retordetgmet £08 manc @xpakdmet ersted iove Ay ght,
gains, feed intake, feed conversion ratio FCR), nortality, EPEF (European
Production Efficiency ° Fatt o?') B0 ™ rbbul 37 at® summarized in Table 5.
Table 5: Summiasr ofnderéonmpace dabaleentr ala FiMe dinCrogF daii Ske By Lh¥e
wei ght (g) 2320.66a 2392.19b Weight gain (g) 54.17 55.87 Feed consunption
(g) 4365 448nitkded conversion ratio 1.92 1.90 FCR) Mrtality (o) 1 1.5
EPEF* 285 295 a, b sign. differences (P < 0,05) * EPEF (European
Production Efficiency Factor) 15

Recorded performance parameters:

Live weight gains, feed intake, feed conversion ratio (=
FCR}), mortality, EPEF (Buropean Production Efficiency
Factor)}.

10 The resgults are summarized in Table 5.

Takle 5: Summary of performance data

i ‘ anis-
Control Five microorg
ms
Live weight (g) 2320.66a 2392.1%b
Weight gain (g) 54 .17 55.87
Feed consumption (g) 4365 4482
Feed conversion ratic {=
. .90
FCR) 1.82 1.9
Mortality (%) 1 L.5
EPEE* 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-oid chicks
25

A product comprised of all five microorganisms, and a

product comprised of three microorganisms, were



Due to the addition of the mcroorganisns, the Iive weights of the aninals
could be significantly increased. In terns of feed intake and feed
conversion ratio, the two groups were conparable with each other. The
productivity mass 20 nunber (= EPEF) was clearly higher in the product
group than in the control group. Exanple 5 Sal nonella challenge in day-old
chicks 25 A product conprised of all fi v M croorgani sns, and a product
conprised of three mcroorganisns, were - 27 admnistered in feed over the
entire test dripiserEdi an drdatki agenatbe igntthee stasti pgplaseandeyta

par amet ers @rsl%{ rg% aelgrcmc‘lfﬁ? é@gf% 1]3%)55 30 were divided among four

gr oups: {5 Ve cont |ves and wi t hout
Salnonella challenge G oup 2: p03|t|ve control; wthout additives; with 10
Sal monel | a chal | enge (}oup 3: with Sal nonell a challenge + product of five
m cr oor gani o%%’%arie ¥ n drinking water; days 1-42 via feed Goup 4:

with Sal neid d BNQG, 1h1PE OOHCt . Of R hik egpg 15w@}@r@%9§@!isﬁi‘ﬁoﬁgs%ﬂl§21l
DSM 16210 DSM 16284): days 1-21 in drlnklng wat er; days 1-42 via feed

Water and festhuiete available ad |ibitumfor intake by the anlmals 20 On
day 5, all of r nd 4 wer.e orall ., dose
g%ﬁﬂ%g%_ é%éﬁl cg % .ﬂ]fhout &d £ %rman W q ?gd

of 6 x 105 | 'none eri e negatlve con Was ‘carr
along for the contrdsammdﬁ&ﬂIHNéﬁﬁllﬁﬁg@rnance data. 25 Recorded
perfornancecparaneters: o , o _
roup 2: positive control; 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):
dayg 1-21 in drinking water; dayg 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 oraily
inoculated with a dose of 6 x 10° cfu 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 convergion ratio (=
FCR}, morbidity (measured by the nuwber of diarrhoeas),
mortality, EPEF (Eurcopean Production Efficiency Factor).
The results are summarized in Table 6.

30



Li ve wei ght gain, feed intake, feed conversion ratio FCR), norbidity
(nmeasured by the nunber of diarrhoeas), nortality, EPEF (European
Production Efficiency Factor). The results are summarized in Table 6. 30 -
28 - Table 6: Sunmary of performance data 1 2 3 4 Total weight gain
2847.29a 2632.39 2716.49a 2702.18 (g) Feed consunption 4790.07a 4559. 11b
4534.30b 4527.02 (g) Feed conversion 1.68 1.73 1.67 1.67 ratio FOR) s
Morbidity 6.34a 19.14 15.65 6.79 Mortality 0.96 0.47 0.72 0.669 EPEF* 422
385 416 412 Tapld &i ghummghiff evenoest ¢Mande 0 td EPEF ( Eur opean Producti on
Efficiency Factor) 5 In regard to the total weight gain, notable
performance | osses occurred due to the infection with Sal nonell a

enteritidi g as conpared to thg¢ confrol group; WhiEh coyld be i nproved by
the additi ofpf; T HE DT : rdi 050 the thome |t sTshpwn
. 31y Q% BLLY 27808512
t hat marked Eﬂproveng%ts%%% j be reacheg by thej a |t|on Df %oth the
AAL AL N na h o H fivnipo A
pr oduct cor eed tnree nNrcfoorgart-Ssh anta—trhat—eonpr+stnyg 5 Ibb 0-
or gani sns. 3‘%0 tCﬁDéIETL}S? it aka fead dEeh sadvensél y saffectodd %%/ {hd
i nfection, t-he_-feed conversion r.at.i coul d be[ 15 marked}y.-inproved by
t he additl(#%ﬂdtQQ?ﬁﬂ%ﬁM%is hccdrditng | toltAé inpventi-6d. Eyen tHd
mor bi di ty, ﬁ@&§&¥é&lﬁvﬂ%he nunber. of di arrhoeas observed, tould be
mar kedl y reduéeddiy@itiyhe additiof.- 9™t he prodytt s| as Scear ed o tHe
untreated |grodgptality 0.96 0.47 0.72 0.669
EPEF* 422 385 416 4172
a, b sign. differences (P < 0,05)
* EPEF (Buropean Production Efficiency Factor)
5
In regard to the total weight gain, notable performance
logsses occcurred 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

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



20 Exanple 6 Feeding test in day-old chicks - Sal nonella challenge Three
groups each consisting of 36 day-old chicks were 25 subjected to a feeding
test using Salnonella challenge. A first group was adm ni stered none of
the products, a second group was administered a m xture of all five
deposited - 29 strains, and a third group received a commercially

avail abl e probiotic product conprisingt®é following mcroorganisns:
Lactobacillus sp., Lactobacillus sp., Bifidobacteriumsp and Enterococcus
faecium 5 TFdstaigpproashd The ddyrwol d ghboks weceikegt i cageseiaiahly

i solated room_. L robi otic. products re admnistered gn life, days 1, 2
and 3 via. tﬁﬂ?%ﬁ%ﬁ%ﬁ?ngpagﬁé?FgﬁhiéﬁxﬁgggéupBPWBHlﬁﬁnﬁibﬂﬁﬁﬁ1lg0}go¥h%g
chicks. On theddvrghdaymof | ipheroablighigks ¥ere astldopaadninist egged, 1. 0
m of a suspension of Salnonella _enteriditis. The concentration of the

sal nonel | a soIftdBRCipEi v G Wb BELPHPCOM RS chieksWaddi tional |y recei ved
feed ang water ad Iibitum The concentration of salnonellas in 15 the

ani mal s' excrenents was neasured. Eval uation: G oup Concentration of

sal nonel | as Taést exgrererit:s (CFU | og 10) Commercially avail able probiotic

pr oduct 2.4%?%5(frqﬂ qi ggxture n. d. gc%,OO)' Control 3.2 Th@e eggé%s
denonst r at e “t17at*%n He tohbi KEFFoliSBF tHe S2G V&' d¥posTT Y '
m croor gani g% RS el d oosb@nd £ & caathy agheddeectba Browtirofasad nopebl as
to such an extent that the nunber of salnonella gerns fell below the
detection | @H% 2 via the drinking water, which was supplied ad libitum
10 to the chicks. On the third day of 1life, 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 salmeonellas in

i5 the animals’ excrements was measured.

BEvaluation:

Group Concentration of salmonellas
in excrements (CFU log 10)

Commercially available

preokiotic product 2.43 ®
Product mixture n.d. (<2,00)%
Control 3.2

The results demonstrate that only the combination of the
20 five deposgited microorganismg 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, usging a mixture comprising
five microorganisms and a mixture comprising three

microorganisms, respectively.



Exanple 7 25 Feeding test in weaned piglets, using a m xture conpriSing
five mcroorganisns and a m xture conprising three m croorganisns,
respectively. 30 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 admnistered via the feed over the
entire test period of 47 5 days. Test 'pépaﬁet ers: 101 weaned piglets,
race: OHYB, were divided anmong three groups: 10 Group 1: control wthout
additives GrIéUpaZ fgqdianghi @r%@rgaﬁh@nsﬂ{w@rmﬂssms ARG dieed; togdup 3:

three i crogr.gan s (C3) 6aupr| 100 W I6211,  OSM 16380, DM 1351, days

1-47 via fe ter and were avai m for 1ntake by the
15 ani mal s. p@ecﬁ@trdadlqm@rfomﬂancwe@aeanet;&rgsleﬂ_s ve weaeght prdauky sweighte
gai ns, feed intake, feed .conversion ratio (= nortality 20 The

resul ts are SMraREeEa i Falfiie 75981 OVF‘F&H?}?? fn rS° of Pper Por Mante
data Differemg.Differenc Contro e between ebetween CS G 1 CS and C3 and

control control Nunber of 34 33 33 animals Initial weight

Test parameters:
101 weaned pigletas, race: OHYB, were divided among three
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 weight, daily weight gaineg, feed intake, feed
conversion ratio (= FCR), mortality

20 The results are sunnarized in Table 7.



7.75 7.76 7.75 kg) Wight 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) 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 (g) Mrtality 2
2 (nunber) 5 The use of the products allowed significant inprovenents in
the live weights of the animals in the té ‘groups, nanmely by 3%and 1.7%
respectively, after the first 13 days, and by 4% and 2.6% respectively,
until the endFofe the TWEEBrA ChepREECTIRIGAS®2BY t he addition of the
products could also 10 be obtained in terns of daily weight gains. In

Tabl e 8 bellow, the feed data mre sunmmari zedDifTabkecd: Sumrar\pDioffdmwed dat a
- 32 Control C5 Differenc C3 D.,fference e FegdtconSantion (g% Ea%s -13
495 511 + 3.2 6 504 + 1.8 Days 24797 1155/ £195¥°5R3 0 1180 |+°BS2Ween
1 C5 and C3 and
control control
Number of
. 34 33 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) &
Final weight 33.0
31.67 + 4.2 % 32.5 + 2.6 %
(kg) ¢
Daily gain days
321 350 + 9.0 % 334 + 4.0 %
1-13 (g)
hggily gain days
582 610 + 4.8 % 600 + 3.09 %
14-47 (qg)
Daily gain days
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 cbtained in terms of daily weight gains.

In Tabhle 8 kelow, the feed data are summarized,

Table 8: Summary of feed data



Days 1-47 972 1033 + 6.3 1012 + 4.1 FCR (kg/kg) 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 terns of feed conversion

In

rati os an inprovement 5 was above all noticed in the first test period.
the further course, no differences in the. feed conversion ratios could,
however, be determ ned. List pursuant to ﬁule | 3bis, para 4, of the
Regul ations 10 Under the Patent Cooperation Treaty. Al of the
m croorgani sns nentioned in the present application were deposited at the
Ger man Col | gction ™ of croor gam sns_ angdGele, Cyistures GrbH T DSV,
Mascher oder| 15 Weg | b; @824 Braurtthwei g, §Ernany (DEp. Acflestfencenuaber
Accessi on date - BSM- 1628410032004 —DBSM16Z11—06022004 SM-16216
06. 02. 2004 LI {EIEETHIED J6H, " Dom 16351 15042004 Examphe 8 Posit] ve
shift of int&Siinalitlora®P® broiletlchl ckeds? 30 FoursYroups of Brdile
chi ckens welBYbi%ed el t 125t eedildd3 t pst, 323gFoups RAGPng heert 2.2
admi ni st er g3y riodiict | mi ¥t7¥re 4 3P3konhpritsé€d3of fiveéldépos|ted 4.1
m croor gani iR _{&e'kgloup  havi ng been a negative control w thout any
addi tive, dmmysgrioup havingzéeen a .mwsitive control w:tbsthe| addition of
an anti bi otficeyperifsrgmance; psonof ery, granely avi alnyci np g@ge 5| group havi ng
recei ved tHeRIXte Of T1Ves M ¢rqoigan| sms— via dFinK[gg Wap er, and one
group havi ngbeen—admmstered
The feed intakes could ke slightly increased in the product
groups, in terms of feed conversgion ratios an improvement
5 was above all noticed in the first test period. In the
further course, no differences 1in 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 microorganisms mentioned in the present
application were deposited at the German Collection of
Microorganisms and Cell Cultureg GmbH - DSMZ, Mascheroder
15 Weg 1lb, 38124 Braunschweig, Germany (DE).
Accesgsion number Accegsion 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



the m xture of mcroorganisns via the feed: In the course of exam nation,
it turned out that there were 10 no statistically significant differences
anong the individual groups in ternms of the total count of aerobic gerns,
coliformes, the total count of anaerobic gerns and bacteroids. The groups
that had received the m xture of five mcroorgani snms showed significantly
hi gher germ 15 nunbers in respect to Bifidobacteri umsp, Lactobacillus spp
and Gram+rcocci (e.g. Enterococcus, Pediococcus) when conpared to the
positive andeiegaise@ coht rdlge (NKepPKited fhdwrchagenokmehi sovenpakbson is
illustrated yn the .20 Figure. The flow.chart of, the Figure,.in. the

bl ack- f rarrec}l‘ag\é%‘%f bseﬁ(r)lws tﬂ%?a‘fﬁgegrc(%ﬂ:g av‘i"%'@h?%%eia\I/1 d ?%%l?ﬁ‘ﬁ ur 8"5f
five mcroofgand SHEvYha Gekenkiangovel elfver chbgedolr espectinve! ¥da26iexhbli ts
consi derably higher. nunbers of "good" gerns. In the diagramof the Figure,
t he negati véRomttoPigr dGpPEE LOFBFRESeMECiSa Btk harViRhBY Hosi t PRE

control group-d, hEREESCIALARA BaLChed.hale Lhe GrAuPntRabovasy;ens

adm ni stere Ive mcroorganisns via the feed is 30 indicated by a
dotted bar, vard dhenigiowpwahar, wasd adm rgrstar éththeg nbgeur ecofinficvered
nicroorganigﬂf via the d inkiq? water is ilIustraEed as a plain grey bar.
_ 34 -- Exanple "9UFE fy tRETTTRE BRI PRY EhT ckdnist 9800 broiler chickens

(Ross 308) of m xed sexes were 5 divided between two groups, each of the
two groups having been subdivided into three further subgroups to
facilitate IBbSdiATWEe Bolt e ABLPRLtetei Vedt@raedndrEdthabdshare, waka

2 dose 61 19500’ Ghleg Tosa. The SAGRir ol b gr oup WAS GaA ni Srordd ar e ©
commer ci al | yiraliaiicizle probpet il productfatthchetsoa® doselt The aerobic
adniniStrauég}ﬁg,té@iiformes, the total count of anaerobic germs and
bacteroids. The groups that had received the mixture of
five microorganisms showed significantly Thigher gexrm
15 numbers in respect to Bifidobacterium sp, Lactobacillus spp
and Gram+coccl {e.g. Enteroccoccus, 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 <¢hart of the Figure, 1in the klack-framed part,
shows that the groups having received the mixture of five
microorganisms via drinking water or feed, regpectively,
25 exhibits considerably higher numbers of “good” germs. In
the diagram of the Figure, the negative control group 1is
represented as a black bar, the positive control group is
represented as a hatched bar, the group that was
administered the five mwmicroorganisms wvia the feed is
30 indicated by a dotted bar, and the group that was
adminigtered the mixture of five wmicroorganisms via the

drinking water is illustrated as a plain grey bar.



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
the conparative group. The results are indicated in Table 9 below. 20
Table 9 Results after 38 days Cbnnerciélﬁ? C5 product avail able m xture
probitic product Nunber of animals 2250 2250 Live weight(g) 1875 2034
Dai | y wei ghtEXE20BE 52 gains (g) Feed conversion 1.66 1.61 ratio Mrtality

(s) 1.15 0. %é%iﬁ}% %gg@nﬁgebll&tie% ac}llf‘g%ff‘é ory test, the antibiotic

resi st ances 1ve posi ni'cr 00f gani sns were investigated and,
where 5 avail able, conpared with the anti bi ograns of rel ated
bi fi dobacteria. It was . only with the Bifidobakterium aninmlis strain that

no conparatﬁbé“g}rgFﬁlé€&1écﬁécﬁSHﬁd (RASEh Tt erht uMe*6Y sEEUFEd WaTS

coul d besobtgiyielkd 0Bet FOSRALAL! Ve RIJAI NS @D S£COUBL Qo WFdbdl having
cultivation 10 conditions. The résults of the resistance tests in respect
to common amEissi giiledivedehgintehtbyspafaritherstrdigroutreree gailabies are

| ndi oat ed 1 i e Talless. BeLY o RSLoo0esYs, B8l 0p0peHS-aapLdhLacHE, DRY
the test group received a mixture of the five deposited
microorganisms at a dose of 1*10° CFU/kg feed. The control

10 group was administered a commercially available probiotic
product at the game dose. The administration of the

substances wag 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 significantliy
dropped relative to the comparative group. The results are
indicated in Table 9 bkelow.
20
Tablie 9

Results after 38 days

Commercially C5 product
available mixture
prcbitic product

Number of animals 2250 2250
Live weight (g) 1875 2034
Dally weight 52 56.5
gains {(g)

Feed conversion 1.66 1.61
ratio

Mortality (%) 1.15 0.40




16210 reference strain (3-Lactans S S anpicillin Am nogl ycodsi des
Streptonycin S R Kananycin S R Neomycin S R Gentamicin 5 R Anphenicol -
S S chloroanphenicol Macrolid - S S erythronycin Ansamycin - rifanpin s S
Streptogramin - S R chinu/dalfopristin Fluorochinolone - S n.a.

enrof | oxacin Oxazolidinone - S R i nezol3i d 15 36 Enterococcus
Ent er ococcus Ent erococcus faecium DSM 2eci um faecium 16211 reference
reference strain 1 strain 2 p-Lactame - S S S anpicillin Am nogl ycosi des

Streptonycin S RS Kanamycin SRR Neonycin SRR Gentamicin SR S
Anmpheni col E}éin%l'% €hl or oanpheni col

In a laboratory test, the antibiotic resistances of the

five deposited microorganisms were investigated and, where

5 available, compared with the antibicgrams of related
bifidecbacteria. It was only with the Bifidobakterium
animalis strain that no comparative strain could be found

in the literature or secured data could be obtained for
comparative strains on account of difficult cultivation

10 conditions. The results of the resistance tests in resgpect
to common antibiotics, along with comparative strains where

available, are indicated in the Tables below.

Pediccoccus Pediccocous
acidilacti, DSM acidilacti,
16210 reference strain
B-Lactams - s g
ampicillin
Aminoglycodsides
Streptomycin s R
Kanamycin S R
Neomycin 3 R
Gentamicin 5 R
Amphenicol - S 3
chloroamphenicol
Macrolid - s 3
erythromycin
Angamycin - rifampin s S
Streptogramin - S R
chinu/dalfopristin
Fluorochinolone - s n.a.
enrofloxacin
Oxazclidinone - 5 R
linezolid

15



Tetracyclin SRS Microlide - SRR erythronmycin Ansanycin - rifanpin S S
S Streptogramin- S Rn.a. cinu/dalfopristin Oxazolidinone- S S n.a.
linezolid Folate inhibitor- S Rn.a. trimethoprimdycopeptide - S S S
vanconycin 37 Lactobacillus Lactobacillus Lactobacillus saliv. ssp.
salivarius, salivarius, Saliv., DSM refgrence reference 16351 strain 1
strain 2 (3-Lactame - S S S anpicillin ﬁpﬁenicol - SSS

chl or oanpheni col Tetracyclin S S R Macrolid - S S S erythronycin
Ansanycin - S S S rifanpin Streptogranmin - S RS chinu/dalfopristin

Oxazol i di none™="5"S S~ TTTezot Td ERL alE- L ATDT EAL SRR TEITEEARELLM
Lact obaci | ljus Lactobacillus reutekisiRSMAEUL @Ekgium, faecium,
16211 reference reference
strain 1 strain 2
B-Lactame -~ 5 5 8
ampicillin
Aminoglycosides
Streptomycin S R S
Kanamycin 3 R R
Neomycin s R R
Gentamicin 5 R S
Amphenicol - S s 8
chloroamphenicol
Tetracyclin g R 3
Macrolide - 5 R R
erythromycin
Ansamycin - rifampin S 8 8
Streptogramin- s R n.a.
cinu/dalfopristin
Oxazolidinone- s s n.a.
linezolid
Folate inhibitor- 8 R n.a.
trimethoprim
Glycopeptide - s S 8
vancomycin




16350 reference strain
erythromycin S R Ansanycin -
chi nu/ dal fopristin Oxazolidi none -

animalis,

DSM 16284
Gentam cin S Anphenicol -
eryt hronmyci n Ansanycin -
FI uor ochi nol one-

Anpheni col -

rifanmpin S Sﬁmﬁ
S enrofl oxaci n Oxazol i di none-

SS

S chl or oanpheni col
%mamn-

S

S S chl or anpheni col
rifanpin S S Streptogramn -
linezolid 38 -
(3-Lactanme - anpicillin S Am nogl ycos ides Neomycin S
Tetraciclin S Mcrolid -

S

Mcrolid -
SR
Bi fi dobacteri um

chi nu/ dal fopri sti

| i nezolid Fol ate

inhibitor - S trinethoprimdycopeptid- S vanconycin S ... sensitive,
resi steft Lactobacillug Lactobacillus Lactobacillus
saliv. ssp. galivarius, galivarius,
Saliv., DSM reference reference
16351 strain 1 strain 2
f-Lactame - s 8 S
ampicillin
Amphenicol - S S S
chloroamphenicol
Tetracyclin s 5 R
Macrolid - 3 b4 s
erythromycin
Ansamycin - s s S
rifampin
Streptogramin - = R 5
chinu/dalfopristin
Oxazolidinone - 5 3 3
linezolid
Folate inhibitor - s R R
trimethoprim
Lactobacillus Lactobacillius
reuteri, DSM reuteri,
16350 reference
strain
Amphenicol - 5 S
chloramphenicol
Mcrolid - erythromygin 8 R
Angamycin - rifampin s
Streptogramin - s R
chinu/dalfopristin
Oxazolidinone - 3 s
linezolid

S
n

R



From t hese conparative tests results that none of the

m cr oor gani sns becane resistant to any of the
remai ned sensitive and
Er ber Aktiengesellschaft et al

S dinder the Patent Cooperation

they all.
application
Rul e 13bi s,
Treaty. Al

were deposited at the German Col |l ection of

Appl i cant:
para 4,

of the Regul ations
of the m croorganisns nentioned in the present

susceptible. 39 -

M cr oor gani

5 deposited

known anti biotics tested,
Annex to PCT

Li st pursuant to

application
snms and Cel |

Cultures GrbH - DSMZ, Mascheroder 10 Weg |b, 38124 Braunschwei g, Germany
(DE). Accession nunber Accession |dakeriddoMdh284 10. 03. 2004 DSM 16211
06. 02. 2004 | DSM 16210 06. 02. 2004 DSM. 16350 kS, 082004 DSM 16351
15. 04. 2004 # " s pr-gbi-ott+e—heatth—andperformance—proroti ng
food, feed aﬁhﬁb Eﬁ?lnﬁﬁﬁécﬁﬁfBr additive containing|a mxture of 5
nicroorganlsnﬁmuchahagaaszed |n that 1t conprises at il east two
m croor gani sy _sebegted—fromthegroup—consisti-ng—of —(Enterococcus—faech um
DSM 16211, lactobacillus reuteri) DSM 16350, and Lactobacillus salivari us
ssp. salivari $§"tP8IEn16351, Pedilocdccus acidil actici,| DSM 16210, and 10
BifidObaCterluﬁbﬁﬁhEBLLS DSM™16284 2. A food, feed and/or dri nki ng wat er
additive accorghnlg3 ecla m 1, characterized in that |it conprises at |e¢ast
three nicrjoordani sib. 15°3. A food, feed and/or drinking water additive
accordi ng t|o Tetraciclln I

Macrolid - s

erythromycin

Ansamycin - vifampin s

Strptogramin - s

chinu/daifopristin

Fluorochinolone- s

enrofloxacin

Oxazoclidinone- s

linezolid

Folate inhibitor - S

trimethoprim

Glycopeptid- S

vancomycin

s sensitive, R registent

From these comparative tests results that none of the

deposited microorganisms

known antibilotics tested,

sugceptible.

became resistant toe any of the

they all remained sensitive and



claim1 or 2, characterized in that it conprises 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 claim1 or 2, characterized in that it conprises Enterococ-
cus faecium DSM 16211, Pedi ococcus acidi]actici, DSM 25 16210, and

Bi fi dobacterium animalis, DSM 16284. 5.7 A ood, feed and/or drinking water
additive according to any one of clains 1 to 4, characterized in that it
conpri ses nut¥i%F Vie® siibSt aPRe5CAREPBr prebiotic substances 30 additionally

usabl e as carsiess,and sabectead fLomELysLanapLi gosggchar ides, inulins,
isonalto-olidgsacchari es l'actTtof, lactosucrose, Tactul ose,
pyrodextrines, soy - 41 oligosaccharides, transgal acto-oli gosacchari des,
xyl o- ol i gosacchari des itampns, in particular vitam.n E. 6. A food, feed
and/or drin JﬁﬁlmBPEFuﬁﬁgiﬁ?be &égorhﬁﬁbﬁtopagaaﬁv oL 65“%|§Fﬁ§3§g%8n%,
charact esi zathddy thad pdteCONMSEsa0ibHr thescgarrier selected from
zeolites, calcium carbonate, magnesi um carbonate, trehal ose, chitosan
shel l ac, al bum n, starch, skimml|k powder, swee-whey powder,

mal t odextriny 4 actpse,i.nul i, ggﬁg % 10.qi ls r nt
sel ected from wat er OF Shyngl%gl i@%.l%e gg E??%ﬁé 7?9% ﬂgg%, ?géggégd/or
dri nki ng wategrplaiddittiore aeger didagokdted@nyaonetiod deainms) 1 kd l&ction of

characteriz in that it 15 addjtional conprises a coating materi
celected 1 SRR TS hr dedd Tia | GUnfiar aBio T al SRRECEEOIET
nndifieggstakgp;@gwi§§3g4ﬂgfguﬂé@ﬁﬁ§igge@éf&@§y cek) ul ose derivates |ike
cel lul ose ester and ether, proteins |i1ke gelatine, albumn, casein,

gluten, acacia._gum_ tragacanth, 20 lipids Iike waxes, paraffin, stearic
aci d, nono-|Ranessdigyl yoerhedes. |Accession date

DSM 16284 10.03.2004
DSM 16211 06.02.2004
DSM 16210 06.02.2004
DSM 16350 15.04.2004

DSM 16351 15.04.2004




8. A food, feed and/or drinking water additive according to any one of
clains 1 to 7, characterized in that it 25 additionally conprises at | east
one m croorgani smselected fromthe group of Bifidobacteriumsp.,
Lactobacillus salivarius, Lactobacillus sp., Lactobacillus fernmentum and
Ent erococcus faecalis. 30 9. A food, feed and/or drinking water additive
according to any one of clains 1 to 8,” &faracterized in that the

m croorgani sms are contained in suspended, powdery or encapsulated form

wi th a maxi num di anmeter of 2000 pmc 142 i10.8A'feed additive, in
particular for farmbirds and/or pigs to increase the performance of said
farmanimals, according to any one of clains 1 to 9, characterized in 5
that said feed mddrtbvetis bemprihsetddfock forhdhd®d dromdfidy foadparftedul ar
1 x 1010 to 1 101 CEU kg feed addiélve Ent er ococcus faeci,um DSM
16211, and 1af}£§/1% ipkingniyatey  paftFeuParcatt@1iedt ¢ 1 WXHOES eEu kg

feed additi wgidsatdQarbasid | ushdgatesd; - OPM 463809 10 éémpélésgdaed%gwe

in particular for farmbirds and/or pigs to increase the perfornmance of
sai d farm arfivifal Bicraecspdigst CABLoR 6foul eﬁm 4reop9, cartmrsctiey i 28d in

that said f [ 191

parti cul ar ﬁgt ?g%?({c\é?sl ?(aﬁcg%’ ﬁ%ﬂkg %}aed Ctt: }la‘?/%ll%g eF%gB%éﬁg DSt
faeci um DSMeG21,1, aﬁdxruﬁkdmadly&dﬁléathaﬂﬂwdigyﬁarshbﬁﬁuﬁihdo hsM
1012, CFU k eed additiye Pedio- coccus acidilactici, DSM 16210, and 1 x
107 to 1 x %é? Lin paftPearsrel xaﬂﬁﬂ}%%F%}ﬁ?1012DS§FUH&f3%%d adaPi ve
20 Bi flﬂ@ba(‘gl%l‘ﬂdgﬁa@ﬂéﬁdﬁ arPM 162845 2 s A f eed additive, in particular
for farmbirds and/or pigs to increase the performance of said farm
animals, according to any one of clains 1 to 9, characterized in 25 that

said feed a%ﬂ'&i%ﬁxﬁf %%Q&H'&ﬁ%&é% &rln£{£§t&hée% agéltxve 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 or 2, characterized in that it comprises
Enterococcus faecium, DSM 16211, Lactobacillus reuteri, DSM
16350, and Lactobacillus sgalivarius ssp. salivarius, DSM
20 16351,

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

25 16210, and Bifidcbacterium animalis, DSM 16284.

5. A food, feed and/or drinking water additive according to
any one of claimg 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, lactulosge, pyrodextrines, soy



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 particular 1 x 1010 to 1 X
1012, CFU kg feed additive Lacto- bacillus reuteri, DSM 16350, and 1 x 106
to 1 x 1014, in 30 particular 1 x 1010 to 1 x 1012, CFU kg feed additive
Lacto- bacillus salivarius ssp. salivarius, DSM 16351. - 43 13. A feed
additive, in particular for farmbirds "affd/ 6r pigs to increase the
performance of said farmanimls, according to any one of clainms 1 to 9,
charact eri zerll igesadataniies f eed taddisdaledts -cdhgdssethafr itiees , 10" kpld-X

1019 5 in particular .1 x 1010 to 1 x 1012, CFU k eed _additiv

Ent er ococcua T T PE o2 11 T 0608 AT TLAE TACEBAP! Foul ar 1 x
1010 to 1 x 1012, CFU kg feed additive Lacto- bacillus reuteri, DSM 16350,
1 x 106 to 1 x 1014, in_ particular 1 x 1010 to 1 x_1012, CFU kg feed
addi tive Ladto A0FReEi 1T9R AT | d51alhng st Foar 831t DM 263814129k te0!

to 1 x 4014,in partigul an L% 101040 % X 2 kg feed additi
Pedi ococcus ar%:ylL di | act ioci , D§M 16210, ttf x%io' é?% ?ngwio% , % particu gr 1
X 1010 to 1 confpiizeCRU/ky flemd caddi¢r vee Bidiaddbicoer zant aneral g lcDSM

16284, and 1 x.106 15 to_ 1 x 1014, in pgrti ul ar % X 1310 to 1 g.%OlZ

CFU kg, feed®atdttiSe BIASHSEITEri GAESFT22E 14, TASPEEGSSddi t FUETREEBY di ng
to claimll,sned 1fc, 13, a16hdact egiczedni, N tdha-theaf eesbwdlei | | Vewee -whey
additionally 20 conprises 16 to 951, in particular 200 to 980, of a
carrier or AfddfRTal "SUSIGRHEE ins. 1acewr) sttt i Ve AREBFEPRG. t BEERARMI €1,

12 or 1 racteri zed | t addi 11 ve,_i ppli e - . 25
feed asﬁ%n ag(}aiesgus%?us%enéﬁ%%&?% a%%éncgﬁ%% #C%‘n{r Oﬁa}a&%ﬁ S}rkgg?ggi%b}g?ﬁg
feed, in parElduiearsdd 02/ kg to 2.5 g/ kg feed. 16. A feed additive
according to any one of clainms 10 to 30 15, characterized in that the feed
additive is mxed into

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 cecating material selected from
maltodextrins, guar seed flour, gum arabic, alginates,
modified starch and starch dervivates, dextrins, cellulose
derivates like celliulosge ester and ethexr, proteins 1like
gelatine, albumin, casein, gliuten, acacia gum, tragacanth,
20 lipids 1like waxes, paraffin, stearic acid, mono- and

diglycerides.

8. A food, feed and/or drinking water additive according to
any one of claims 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 focd, feed and/or drinking water additive according to
any one of claimg 1 to 8, characterized in that the
microorganisms are contained in guspended, powdery or

encapsulated form with a maximum diameter of 2000 um.



the feed in an amount of from20 g/t to 20 kg/t, in particular 100 g/t to
2.5 kg/t. 44 17. A drinking water additive, in particular for farm birds
and/or pigs to increase the performance of said farm animals, according to
any one of clainms 1 to 9, characterized in that the drinking water
additive conprises 51 x 10" to 1 x 10", .in particular 1 x 1010 to 1 x 1013
CFU kg drinking water additive Enterococ @s'faeciunl DSM 16211, and 1 X
106 to 1 x 1014, in particular 1 x 1010 to 1 x 1013, CFU kg dri nki ng wat er
additive Lactobacillus reuteri, DSM 16350. 10 18. A drinking water
additive, in@ardigubar J@fidar bihdpa,andhan Pl 85, ! 0oLACHEANE: (A o
performance of sai farm  ani s, according to any one of claims 1 to 9,
characteri zgdgsn thatithecdeenkiing wetrdoradedict vefi ssaihd cdapm sadindld, x

10" to 1 x 1014, jn particular 1 x 1010 tpo 1_x 1013, CEU kg .dri.nking.water
2ddi { ve EnPOroUSHTin EPacibunr BoREIEoAN & 06 Po LROTAPEEIiRFS i

particular knatr H3LQ ti:clg X% Al CHY keoflsi Ndd o mat ef  addidd vie 1 act'o;
bacillus reuteri, DSM 16350, and ] x 106 to 1 x 1014, in 20 particular 1 x
1010 to 1 x imo1sarcreprkardd ki A§ water 1 additfive CHEYbBadigddisaddl Fvaei us

ssp. salivarius, : i nki r di td i ki cylar
for farm bi F&gé%rfg%gﬁd'ﬂsgf%@lcglﬁbﬁf%ﬁcriﬁmiyi Y]%&%e%ggr%%n\égj o]T @{sgﬁj fafra#

ani mal s, aceerdiing ltza anyx ang’oftochaing 01’ t B/ kg htvadt @dd zeilyé nLabad -t he
drinking water ,additive is conprised of 1 x 107 to 1 x 1014, in particul ar
1 x 1010 to aic;li 15132 T g m&f wat er additive Enterococcus 30
faeciumyDSM 16211, 1 x 107 to 1 x 1014, in particular 1 x 1010 to 1 X

10' 3, CFU kg drinking water additive Pedi ococcus acidilactici, DSM 16210,
and 1 x 10' lio A xfeed4additive, in particular for farm birds and/ox

pigs to increase the performance of said farm animals,
according to any one of claims 1 to 2, 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 107 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 animalsg,
according to any one of claims 1 to 2, characterized in
25 that said feed additive is comprised of 1 x 10’ to 1 x 10%%,
in particular 1 x 10*° te 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-

bacillius salivarius ssp. salivarius, DSM 16351.



- 45 particular 1 x 1010 to 1 x 1013, CFU kg drinking water additive

Bi fi dobacterium animalis, DSM 16284. 20. A drinking water additive, in
particular for farmbirds 5 and/or pigs to increase the performance of
said farm animals, according to any one of clainms 1 to 9, <characterized
in that the drinking water additive is cqnprised of 1 x 107 to 1 x 1014,
in particular 1 x 1010 to 1 x 1013, CFUﬂ%g'drinking wat er additive
Enterococcus 10 faecium DSM 16211, 1 x 106 to 1 x 1014, in particular 1 x
1010 to 1 x ¥W013* ErefkGHHitking wat erddwiare [aet 62 Fad?iTds RRd(eFi

DSM 16350, ; 1906 to,1,x,1014, é'n rticular X - X 137
CFU/ kg dri n]kpilr%<s wat er add?t(lgve k}_ac c?%ggﬁ%&é:%sa Fvagzralpji]}g ?%63‘“ s%f!?varls(Js,
DSM 15 1635Rccbndil@y7 to hny 1044, dfn phaimsullartd 2, 1GGtartlend zel078n

CFU kg drinking wat.e ddj tive Pediococcus acidilactici, DSM 16210, ;1 X
To7 to 1 i Y A A R R R S RS Ertp ke ki nt er
addi tives Biifd dehaet enism anigahios? DSM116284p'andctuykd06day lada20i1814,

in particular 1 x 1010 to 1 x 1013 CFU kg dri nki ng ter additive
Bi f i dobact eEArREFCEUR 1TaacHgrnnk DRy wht ek addi ©5 vélacEer di ng £8 anyi®Bne

of clains , aracteni zed.i at t | nki . iLtive
addi tional | éc%t%pc%géggqloo tcloéaBSé,8 %nglpg:&ti’cu@ﬂ{dﬁ%%%% %@%EEJ@\@}%%%“ er
or nutrient ba22.11The wsetefria nbgMures®foat 1 east 10hw 40 criooxgand$ns in

sel ected fromthe group consi,gting_of Enterococcus faecium , 30 DSM 16211,
Lact obaci | | §&5dGHEAT, 1DEMAB356° and Edcto DAEIHT Us°S I?%ﬁh&e sEpte-

sal i vari gis, tBeM11635%ka1Red 0006 casy . aghdik.act el , DEPMIEZE0, and 107 to
Bi fidobacteriumanjmalis, DSM- 46 16284, as a probiotigc health and
per f or mance lprondfi ng 11 opartieedasnd/ or @Pi nkidglwat et CaddiFiU/E&T 2BseFhe

use accor di ng44Q )il 22 SNATACLE1h785 LDt Pabey 16210, 1 x 107 to 1

x 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 Bifidcbacterium sgp. 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 substance.

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

25 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 2C g/t to 20 kg/%t, in
particular 100 g/t to 2.5 kg/t.



5 Enterococcus faecium DSM 16211, Lactobacillus reuteri, DSM 16350, and
Lact obacillus salivarius ssp. salivarius, DSM 16351, are used. 24. The use
according to claim 22, characterized in that 10 Enterococcus faecium DSM
16211, Pedi ococcus acidilactici, DSM 16210, and Bifi dobacterium aninmalis,
DSM 16284, are used. 25. The use accord|4rlg to claim 22, characterized in
that 15 Enterococcus faecium DSM 16211, Lact obaci | | us reuter| DSM

16350, are used al ong with other strains fromthese groups
Lact obaci | | i£7 Sth &bt-ototed ‘%H?%ra@%?ﬁ‘é%ac%’érP%rt?6“1¢Hef8§ef§3§@opél’r’ﬁ§ to

any one of Celr?d/@r Z?pag% 2% 20, charact eijezed ik dhalh dhe g XLuhg Okarn
m croorgani sns i S use to increase i mune défence. 27. The use according
to any one ciniglaisms 22ctorg@6ng cHhar ackmeyi zedei n dthatCiLhemm xtlur ecof 2,

m cr oor gani SJ | s .used 5. al gn | east one Lzin

sel ected froma Cttearex%erclgnlsr,1 ‘8%%‘% m%%%dglfjr%]ﬁ?’nggﬁ %?élgéfrﬁl ggf“grlses
modi fi edsstarch amnd starchxderg*at es, ;ﬁtﬁﬁ(ﬁi’cttﬁ'[SarC@ lsul os¥ werivat ese’?,

pr ot ei ns, acactya gum tragacanth, lipids. 30 28. The use according to _any
one of clai FE2XS od8#nki0Far%RESF | f‘éiéllltﬁvtehaEnFﬁ@?rPi%?e fgfecium, DSM

m Cr oor gani sigs,1 13l afygy W Lhyg¢l guhd carp ery i ak'%‘i‘éui‘éralsl?{r%” to 1
suspensi on. P03453 ST25. txt =~ SEQUENCE LI STI NG <110>" Er ber

Akt i engesel Isschaft’ , <1Z0¥ fxpbi dtiskhey, gesemdheidditibzan, Lactobacillus
| ei stungsf or der nder o Futterm ttel - and/ oder Trinkwasserzusatz
sowi e sei ne VetVendu 311%%% P03453 <140> PCT/ AT2006/ 000243 <141>
2006- 06344 <150> A 999/2005 <151> 2005-06-14 <160> 5

18. A drinking water additive, in particular for farm birds
and/or pigs to increase the performance of said farm
animalg, accorxding to any one of claims 1 to 9,
characterized din that the drinking water additive is
15 comprised of 1 x 107 to 1 x 10, in particular 1 x 10*° to
1 x 10", C(FU/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-
bacillug 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

1e351.

19. A drinking water additive, in particular for farm birds
25 and/or pigsg to increase the performance of said farm
animals, according to any one of claims 1 to 9,
characterized i1in 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 10, 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



<170> Patentln version 3.3 <210> 1 <211> 1094 <212> DNA <213> Pedi ococcus
acidilactici <220> <221> 16S-rDNA <222> (1)..(1094) <300> <308> DsSM
16210 <309> 2004-02-06 <313> (1)..(1094) <400> 1 cctggctcag gatgaacgct
ggcggcgt gc ctaatacatg caagtcgaac gaacttccgt 60 taattgatta tgacgtgctt
gcactgaatg agattttaac acgaagtgag tggcgga%gg 120 gtgagtaaca cgtgggt aac
ctgcccagaa gcaggggata acacct ggaa acagatgCt’a 180 ataccgtata acagagaaaa

ccgectggtt ttcttttaaa agatggetct getatcactt 240 ctggatg q ccgcggcgca

ttagctagtt gutiaigytar cdgctcadta agycdat yatl B0o %ﬁ@ﬁﬁg ngdfgagdabar

t aat cggcca ct ccag 6 c gca gcagt aggga
%f&é 99dacty gjfl ;baatél@% LGRIACH 6T 3 gbsﬁ :9&J 89

atcttccaca atggacgcaa 9ot geacgecgey 42 tgag gaaga agggtttcgg
ct cgt aaagc tctgttgtta aagaagaacg tgggtgagag 480 taactgttca cccagtgacg

gtatttaacc a aagccac gctaactac ccagcag, 540 tagt acgt aggt
caagcgtt at dt 14 E&né %%%%5%§%ag£%d®arﬁkgﬁ?%¥tg?r gg?@tgé?g
t gaaagccs t %ﬁfﬂ&@a%#aaﬁ%ﬂgtlﬁ%r@é@a%@%t 80-0g9gAGact ba aghgeagaadn
aggat agt gg aactccat gt gtagcggtga aat gcgt aga t at at ggaag aacaccagt

: :f

gcgaaggcgg @ﬁgm@ﬂggtc agtaneliygac QElga@@ﬁtcOmso Qfaaagtatyy gtlagcaac
ggattagata ¢ %mecc?tgl cgta, @atérug%g f“&?@é?“ 2997099kt t e
tgc gcagc

cgcccttcag aacgca taa' g aa ccgct ac gaccgcaagg

tt gaaact ca amagadtdeyd €©f0YYYCLOy cacaageggt’ 960n ggagtatighg gt t¢ aar'f cyo
aagct acgcg aagaacctta c %ggkcttg acatcttctg 1020 Page 1 P03453. ST25. t xt

ccaacct aag dgatt addty tt K%ggdﬁb%Eéﬁﬁatﬁa%%ﬁgg?ﬁﬁ b Eat gftgrece689°

gtcagetL@t Gt@ium, 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, 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

15 16351, 1 x 107 to 1 x 10", in particular 1 x 10*° to 1 x
10*?, CFU/kg drinking  water additive pPedioccoccus
acidilactici, DSM 16210, 1 x 10 to 1 x 10', in particular
1 x 10* to 1 x 10%?, CFU/kg drinking water additive
Bifidobacterium animalis, DSM 16284, and 1 x 10° to 1 X

20 10%, in particular 1 x 10 to 2 x 10 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 water
25 additive additionally comprises 1% to 95%, in particular

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

22. The use of a mixture of at least two microorganisms
selected from the group consisting of Enterococcus faecium,
30 DSM 16211, Lactobacillus reuteri, DSM 16350, and Lacto-
bacillus salivarius ssp. salivarius, DSM 16351, Pediococcus

acidilactici, DSM 16210, and Bifidobacterium animalis, DSM



1094 <210> 2 <211> 1083 <212> DNA <213> Lactobacillus reuteri <220>
<221> 16s-rDNA <222> (1)..(1083) <300> <308> DSM 16350 <309> 2004- 04-15
<313> (1)..(1083) <400> 2 ggatgaacgc cggcggtgtg cctaatacat gcaagtcgta
cgcactggcc caactgattg 60 atggtgcttg cacctgattg acgatggatc accagt gagt
ggcggacggg tgagtaacac 120 gtaggtaacc tgccccggag cgggggataa catttggaaa
cagat gct aa taccgcataa 180 caacaaaagc caddtggctt ttgtttgaaa gatggctttg
gctatcactc tgggatggac 240 ctgcggtgca ttagctagtt ggtaaggtaa cggcttacca

aggcgat gat dosmt@&gccga 360 pydtbyagagachdaghtlcggoch paa*ifggmamcegagaomoggng
ccat act cct ggga ca 360 cagta atcttcca gcgcaa gcctgatgga
gcacaccgcg taf;c t'g /‘g‘@g‘gﬂ%gg@gc‘f’%b‘?ﬁa%‘gg ttgttg gagaagaacg
t gcgt gagag t aact gttca 480 ygcagtgacg gtatccaacc agaaagtcac ggct aact ac
gtgccagcag ccgcggtaat 540 acgtaggtgg caagcgttat ccggatttat tgggcgtaaa
gcgagcgcag g?c3ggt?]g%tﬂi560()ic%fg?’g@3€1%@atig tYdadycet €HgercCagadd zgaagaagtet
at cggaaagc a a t gt
aat 0cgt aga LALATaERae oo e e B A L D Pa T ag e
gct gaggct ¢ gaeegcat ggd?&(hctgﬁ@ag@gh}am godtitvagdius csspggtwgllmmcgbal\&
aacgat gagt gc;@sta ggtq:fiEi 840 dtggagggttt ccgcccttca gtgccggagc taacgcatta
agcact ccgc &g%’gagﬁ d6t"“ cgaccgcaag gttgaaactc aaaggaattg acgggggccc
gcacaagcgg tggaagcatg 960 tggtttaatt cgaagctacg cgaagaacct taccaggtct
tgacatcttg cgctaacctt 1020 agagataagg cgttcccttc ggggacgcaa tgacaggt gg
t gcat ggt cg t2dgt cHget ¥se0ST @ ID8RO <Apgx 322, characterized in

10 Enterococcus faecium, DSM 16211, Pediococcus acidilactici,

(‘

DEM 16210, and Bifidokacterium animalig, DSM 16284, are

used.

25. The use according to claim 22, characterized in that
15 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,
20 characterized in that the mixture of micrcorganisms 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 1is used
25 along with at least one gelatinizing agent selected from
maltodextrins, guar sgeed flour, gum arabic, alginates,
modified starch and starch derivates, dextrins, cellulose

derivates, proteins, acacia gum, tragacanth, lipids.

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

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



salivarius <220>

< > 1066 <212> DNA <213> Lactobacillus salivarius ssp.

Piéé 2 <221> 16S-rDNA P03453, ST25. txt <222> (1)..(1066) <220> <221Z21>
m sc_feature <222> (166)..(166) <223> n isa ¢ g t oru <220> <221>
msc_feature <222> (185)..(185) <223>nis a, ¢, g, t or u <220> <221>
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misc_feature <222> (236).. (286N Iﬁ%ﬁ ‘&tec, g, t or u <220> < >
msc fe re_ <222> (257)..(2@%% <223>nis a ¢, g, t or u <220> <22
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<130> PD3453

<140> PCT/AT2006/000243

<141> 2006-06-14

<150> A 999/2005

<151> 2005-06-14

<160> 5§

<170> PatentIn version 3.3

<210> 1

<211> 1094

<212> DNA

<213> Pediococcus acidilactici

<220>

<221>  165-rbDNA

<222>  (1)..(1094)

<300>

<308> DsSM 16210

<309> 2004-02-06

<313> (1)..(1094)

<400> 1

cctggctcag gatgaacgct ggcggegtac Ctaatacatg caagtcgaac gaacttccgt 60
taattgatta tgacgtgctt gcactgaatg agattttaac acgaagtgag tggcggacgg 120
gtgagtaaca cgtgggtaac ctgcccagaa gcaggggata acacctggaa acagatgcta 180
ataccgtata acagagaaaa ccgcetggtt ttcttttaaa agatggctct gctatcactt 240
ctggatggac ccgcggcgca ttagctagtt ggtgaggtaa cggctcacca aggcgatgat 300
gcgtagcega cctgagaggg taatcggeca cattgggact gagacacggc ccagactcct 360
acgggaggca gcagtaggga atcttccaca atggacgcaa gtctgatgygt gcacgecgeg 420
tgagtgaaga agggtttcgg ctcgtaaage tctgttgtta aagaagaacy tgggtgagag 480
taactgttca cccagtgacg gtatttaacc dgaaagccac ggctaactac gtgccageag 540
ccgcyggtaat acgtaggtgg caagcgttat ccggatttat tgggcgtaaa gcgagogoayg 600
gCgygtetitt aagtctaatg tgaaagcctt cggctcaacc gaagaagtgc atitggaaact 660
gggagactty agtgcagaag aggatagtgg aactccatgt gtagcggtyga aatgegtaga 720
tatatggaag aacaccagtg gcgaaggcgg ctgtctggtc tgtaactgac gctgaggete 780
gaaagcatgg gtagcgaaca ggattagata ccctggtagt ccatgccgta aacgatgatt 840
actaagtgtt ggagggtttc cygccctteag tgctgcaget aacgcattaa gtaatccgec 900
tggggagtac gaccgcaagyg ttgaaactca aaagaattga cgggggcccg cacaageggt 960
ggagcatgtg gtttaattcg aagctacgeg aagaacctta ccaggtcttg acatcttcty 1020

Page 1



<223>nis a ¢, g, t or u <300> <308> DSM 16351 <309> 2004-04-15 <313>

(1)..(1066) <400> 3 acgctggcgg cgtgcctaat acatgcaagt cgaacgaaac tttcttacac
cgaatgcttg 60 cattcactcg taagaagttg agtggcggac gggtgagtaa cacgtgggta
acctgcctaa 120 aagaagggga taacacttgg aaacaggtgc taataccgta tatctntaag
gatcgcatga 180 tcctnagatg aaagat ggfshbsgtgotalcgc ttntagatgg acccgcggeg
tattanctag 240 ttggtggggt aacggcntac caagghgat g at acgtagcc gaact gagag

gnt gat ERRAC38Y 2@aEEAAIGE ga cet Yargacasryagernaasaint o6t AR IERIG L€ A0G88S agg
gaatctgg&gcgégt ¢aat ggacgc aagtctgatg gtgcccgccg cgagagt gaa gaaggtcttc
ggat cgt aaa 42 actctgttgt tagagaagaa cacgagtgag agtaactgtt cattedatga

cggt at

g
ctaa 480 ccagcaagtc acggctaact acgtgccagc agccgcggta atacgtaggt
ggcaagﬁggt 540, gtccggattt attgggegta

aagggaacgc aggcggtctt ttaagtctga

t gt gaaages ttcggcttaa ccggagtagt gcattggaaa ctggaagact tgagtgcaga
agaggagdgt 66dtobgaiddteoailtgtigt agcggt gaaat gcgt a gat at at gga agaacaccag

t ggcgaaagc 720 Page 3 P03453. ST25.txt ggctctctgg tctgtaactg acgct gaggt
t cgaaagoegt gggt agcaaa caggattaga 780 taccctggta gtccacgccg taaacgatga
at gct aggtlg tiagggagggtt tccgcccttc 840 agtgccgcag ctaacgcaat aagcattccg
cct ggg¥agt allgactydaa ggttgaaact 900 caaaggaatt gacgggggcc cgcacaagcg
gtggageahg tggtttaatt cgaagcaacg 960 cgaagaacct taccaggtct tgacatcctt
tgaccaceka ap@aat{agg tttcccttcg 1020 gggacaaagt gacaggtggt gcatggcet gt
cgt cagseg tghegds4-1666 <210> 4 <211> 1033 <212> DNA <213> Ent er ococcus

<220>

Page 2

faeci oAl 3x2203. <Z283) 16S-r DNA <222> (1)..(1033) <300>
<400> 2
ggatgaacgc cggcgotgtg cctaatacat gcaagtegta cgcactggcc caactgattg 60
atggtgcttg cacctgattg acgatggatc accagtgagt dgcggacggg tgagraacac 120
gtaggtaacc tgccccggag cgggggataa Ccatttggaaa cagatgctaa taccgcataa 180
Caacaaaagc cacatggctt ttgtttgaaa gatggctttyg gctatcactc tgggatggac 240
ctgcggtgca ttagctagtt ggtaaggtaa cggcttacca aggcgatgat gcatagccga 300
gttgagagac tgatcggcca caatggaact gagacacggt ccatactcct acgggaggca 360
gcagtaggga atcttccaca atgggcgcaa gcctgatgga gcacaccgcg tgagtgaaga 420
agggtticgg ctcgtaaagec tctgttgtty gagaagaacg tgcgtgagag taactgttca 480
ygcagtgacg gratccaacc agaaagtcac ggctaactac gtgccagcag ccgeggtaat 540
acgtaggtgg caagcgttat ccggatttat tgggcgtaaa gcgagegeag geggttgett 600
aggrctgatyg tgaaagcctt cggcttaacc gaagaagtgc atcggaaacc gggcgactty 660
agtgcagaag aggacagtgg aactccatgt gtagcggtgy aatgcgtaga tatatggaég 720
aacaccagtyg gcgaaggcgg ctgtctggtc tgcaactgac gctgaggctc gaaagcatgg 780
gtagcgaaca ggattagata ccctggtagt ccatgecgta aacgatgagt gctagggtgt 840
tggagggttt ccgceccttca gtgccggage taacgcatta agcactccge ctggggagta 900
tgaccgcaag gtrgaaactc aaaggaattg acgggggecc gcacaagcgy tggaagcatg 960
tggtttaatt cgaagctacyg cgaagaacct taccaggtet tgacatcttg cgctaacctt 1020
agagataagg cgtrrtcccttc ggggacgeaa Ttgacaggtgg tgcatggtcg tcgtcagctc 1080
gtyg 1083
<210> 3
<211> 1066
<212> DNA
<213> tactobacillus salivarius ssp. salivarius



<308> DSM 16211 <309> 2004-02-06
gacgaacgct ggcggcgtgc ctaatacatg
ttgct ccacc ggaaaaagag gagt ggcgaa
t cagaagggg at aacacttg gaaacaggtg

<313> (1)..

(1033)

caagtcgaac gcttcttttt
cgggt gagt a acacgt gggt
ct aat accgt ataacaatca

60
120
180

<400> 4 cctggctcag

ccaccggagc
aacct gccca
aaaccgcatg

Page 3

240 tgcattagct
ttttgattt gaaaggcgct ttcgggtgtc geh §§gg§§1% acccgcgg
ggttggF? gﬂ&ac accaaggcca cgatgcatag ¢cgacct gag 300 agggt?aifg
gccacaf g&@tg é cggcccaaac tcctacggga ggcagcagta 360 gggaa f f
caat ggas. gaaagtct ga ccgagcaacg ccgcgtgagt gaagaaggtt 420 ttcggatcg
aa t t gttcatccct 480 tgacggtatc
aaaact e2fl- t giscagagane gaacaaggat gagagtaact ¢ 40 Caacanac
taaccag gC¥ae ggdea) act acgt gcc agcagccgcg gt aat acgt a 0 ?g ?gt aga
gttgtc t?ﬂét%gggcggﬂaaégtgag cgcaggcggt ttcttaagtc ggo ggagag a
gcccccggal, caaccgggga gggtcattgg aaact gggag acttgagtgce agaagaggag
agt ggaalils cmitsgl fHaagEe ggt gaaat gc gt agat at at ggaggaacac 720 cagt ggcgaa
ggcggct %t 5btgﬂéélctgacgctga ggct cgaaag cgtggggagc 780 aaacaggatt
agat ac 3 gttcheg? cdgPhidhcga tgagt gct aa gt gttggagg 840 gtttcc?ccc
ttcagtgripg cagctaacgc attaagcact ccgcctgggg agtacgaccg ggg, c??gggaggg
actca a atis e gcccgcacaa gcggtggage atgtggttta att cgaag t
acgcgaz 3 c@téhed % tcttgacatc ctttgaccac tctagagata 1020<2%ggcttcccc ttc
1033~ 710> 577115 193¢ Pade 4 P03453. S125. t xt <§%2> ?NA 2155 <2205
Bi fi doacteri umanimalis <220> <€§ég)168—rDNA <222> (1)..(
<221> vilde freatuiceture222> (286) .
221 j?z >7 (236)..(236) (

<223> nisa, c, g, toru

<220>

<221> misc_feature

<222> (257)..(257)

<223> nisa, ¢, g, t or u

<220>

<221> misc_feature

<222> (266)..(266)

<223> nisa, ¢, g, t or u

<220>

<221> misc_feature

<222>  (292)..(292)

<223> n is a, ¢, g, t or u

<300>

<308> DSM 16351

<309  2004-04-15

<313> (1)..(10686)

<400> 3

acgetggegg cgtgcctaat acatgcaagt cgaacgaaac tttcttacac cgaatgctty 60

cattcactcg taagaagttg agtggcggac gogtgagtaa cacgtgggta acctgcectaa 120

daagaagggga taacacttgg aaacaggtgc taataccgta tatctntaag gatcgcatga 180

tcctnagaty aaagatggtt ctgctatcgc ttntagatgg acccgcggeg tattanctag 240

ttggtggggt aacggentac caaggngatg atacgtagcec gaactgagag gntgatcgge 300

cacattggga ctgagacacg gcccaaactc ctacgggagg cagcagtagg gaatcticca 360

caatggacgc aagtctgatg gtgccegecg cgagagtgaa gaaggtcttc ggatcgtaaa 420

actcrgttgt tagagaagaa cacgagtgag agtaactgtt cattcgatga cggtatctaa 480

ccagcaagtc acggctaact acgtgccage agcegeggta atacgtaggt ggcaagcgtt 540

gtccggattt attgggcgta aagggaacge aggcggrett ttaagtctga tgtgaaagec 600

ttcggcttaa ccggagtagt geattggaaa ctggaagact tgagtgcaga agaggagagt 660

ggaactccat gtgtagcggt gaaatgegta gatatatgga agaacaccag tggcgaaage 720



Page 4

<223>nis a ¢, g, t or u <220> <221> msc_feature <222> (316)..(316)
<223>nis a, ¢, g, t or u <220> <221> m sc_feature <222> (328)..(328)
<223>nis a ¢, g, t or u <220> <221> msc_feature <222> (351)..(352)
<223>nis a, ¢, g, t or u <220> <221> msc_feature <222> (355)..(355)
<223>nis a, c, g, t or u <220>@A23>PkSef eature <222> (357)..(357)
<223>9aci&cagg ci;ctgtaacwr aw¢tg2®&>tsg’b%gcgm sogteatbs eagg2A2za (38930 . (390)
<223>t£'c&§c waSarcds r.\u 0> <221> misc feature <222> (40 )O (409)
253t degrad Cg, gy e s i3 1ty $ETFRPHT FCcLFD35C (41870 . (411)
<223>agtggang Coragegdaa@r adhcat@&@>cetggggagt acgaccgcaa ggtigaaact 900

caaaggaatt gacgggggce cgcacaageg gtggageatg tggtttaatt cgaagcaacy 960

Cgaagaacct taccaggtct tgacatcctt tgaccaccta aaaaattagg tttccctteg 1020

gggacaaagt gacaggtggt gcatggcrgt cgtcagetcg tgtcgt 1066

<210> 4

<211> 1033

<212> DNA

<213> Enterccoccus faecium

<220>

<221> 165-rDNA

<222> (1)..(1033)

<300>

<308> DsM 16211

<309> 2004-02-06

<313> (1D..(L033)

<400> 4

cctyggctcag gacgaacgct ggcggegtge ctaatacatg caagtcgaac gottcttttt 60

ccaccggagc ttgctccacc ggaaaaagag gagtggcgaa cgggtgagta acacgtgggrt 120

aacctgccca tcagaagggg ataacacttg gaaacaggtg ctaataccgt ataacaatca 180

aaaccgcatg gititgattt gaaaggcgct ttcgggtgtc gotgatggat ggacccgegg 240

tgcattagct agttggtgag graacggctc accaaggcca cgatgcatag ccgaccrgag 300

agggtgatcg gccacattgg gactgagaca cggcccaaac tccotacggga ggeagcagta 360

gggaatcttc ggcaatggac gaaagtctga ccgagcaacg ccgcgtgagt gaagaaggtrt 420

ttcggatcgt aaaactctgt tgttagagaa gaacaaggat gagagtaact gttcatccoct 480

tgacggtatc taaccagaaa gccacggcta actacgtgec agcagecgcg gtaatacgta 540

ggiggcaage gttgtccgga tttattggge grtaaagcgag cgceaggcggt ttcttaagtc 600

tgatgtgaaa gcccocygyct caaccgggga gggtcattgy aaactgggag acttgagtge 660

agaagaggag agtggaattc catgtgtage ggtgaaatgc grtagatatat ggaggaacac 720

cagtggcgaa ggcggcetcte tggtetgtaa ctgacgctga ggetogaaag cgtgyggggage 780

aaacaggatt agataccctg gtagtccacyg ccgtaaacga tgagtgctaa gtgttggagy 840

gtttccgcocece ttcagtgetg cagctaacge attaagcact ccgcctgggy agtacgaccg 300

caaggttgaa actcaaagga attgacgggg gcccgcacaa gcggtggage atgtggttta 960

attcgaagca acgcgaagaa ccttaccagg tcttgacatc ctttgaccac tetagagata 1020

gagcttccee tte 1033

«210> 5

<211> 1139



<221> msc_feature <222> (413)..(413) <223>nis a, ¢, g, t or u <220>
<§§i> msc feature <222> (418)..(418) <223>nis a, c, g, t or u <300>
<308> D5ML6284 <309> 2004-03-10 <313> (1)..(1139) Page 5 <400> 5
P03453. ST25. t xt ttgccatggg cgcaagcctg at gcagcgac ?ffggg;gggg?g?tggg?gc
tg 60 taaaccgctt ttgttca cacg g

angg?gé g>12@A_ataaggaccg gctaac?ggéggggggggﬁgc cgcggtaata cgtagggt gc
gagcgtf§g§>1§®FW@@@@ﬁﬂﬁamvﬂgggbbiaaag ggctcgt agg cggttcgtcg cgtccggt gt
gaaagtccat 240 cgcctaacgg tggatctgcg ccgggtacgg gcgggetgga gtgegntaag
ggagack@ga 300 attcccggtg taacgntgga atgtgtanat atcgggaaga acaccaatgg
nnaangsagly 3665-rbeA ct gggcc gttact gacg ct gacgat nn aaagacgt ga accagcganc
ncnataéﬁ%gj4§5L-éégﬁﬁgacta cggattagat accctggtag tccacgccgt aaacggtgga
t gct ggabmd. 480 ggggcccttt ccacgggtcc tgtgtcggag ccaacgcgtt aagcatcccg
cct ggggagl- Sékc_defgcegcaa ggct aaaact caaagaaatt gacgggggcc cgcacaa?cg
gcggage 606 cgg@t aatt cgat gcaacg cgaagaacct tacctgggcet tgacatg gf
cggat cg 680° fgdaadcac§rgittcccttc ggggeeggtt cacaggtggt gcatggtcg
cgtcagetrg 720 tgtcgtgaga tgttgggtta agtcccgcaa cgagcgcaac cctcgccgca
tgttgce 78iGc_6gotigat gcc gggaact cat gt gggaccgc cggggt caac tcggagga?g
gtggggéigg 843 6) cgt3dayat ca tcat gcccect tacgtccagg gettcacgca tgctacaa ?
gccggt acwa 900° tglga¥ydgdchcggt gacg tggggcggat cgcet gaaaac cggt ctcag
tcggatempma 960 gtctgcaact cgactgcgtg aaggcggagt cgct agt aat cgcggatcagt
caacg 126_rgtrgaat gcgt tcccgggect tgtacacacc gcccgtcaag tcatgaaagt
gggt a ﬂ@§§3~ggg&%ccggt ggcccgaccc tcgtggggecg gaccgtctaa tggtgagac
cgt gat tgg” 1139° Pa ; Tor

<220>

<221> misc_feature

<222>  (351)..(352)
<223> nis a, c, g, t or u

<220>

<221> misc_Ffeature

<222> (355)..(35%)

<223> nisa, ¢, g, t or u

<220>

<221> wmisc_feature

<222> (357)..(357)

<223> nis a, ¢, g, t or u

<220>

<221> misc_feature

<222> (389)..(39))

<223> niis a, ¢, g, t oru

<220>
<22]> mwisc_feature
© 222> (409)..(409)
<223> nisa, ¢, g, t oru

<220>

<221> misc_feature

<222> (411)..(411D)

<223> nisa, ¢, g, toru

<220>

<221> misc_feature

<222> (413)..(413)

<223> nis a, ¢, g, toru

<220>

<221> misc_feature

<222> (418)..(418)

<223> niis a, ¢, g, t or u

<300>

<308> DsSM16284
<309> 2004-03-10
<313> ()..(1139)

o
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<400> 5
ttgccatggg

taaaccgctt
ataagcaccyg
cggattratt
cgcctaacgy
attccecggty
tctetgggec
accctgacta
ggggccettt
acggccgceaa
cggattaatt
tggaaacacg
tgtcgtgaga
gggtgatgcce
cgtcagatca
cgegatgcga
gtctgcaact
gtgaatgcgt
ggaagccggt

cgcaagcectg
ttgttcaagg
gctaactacg
gggcgtaaag
tggatcigeg
taacgntgga
gttactgacg
cggattagat
ccacgggicce
ggctaaaact
cgatgeaacg
gtrtcectte
tgttgggtta
gggaactcat
tcatgceeect
cacggtgacg
cgactgegtg
tceegggect

ggccegacee

atgcagcgac
gcaaggcacg
tgccagceage
ggctcgtagg
ccgggtacgg
atgtgtanat
ctgacgatnn
accctggtag
tgtgtcggay
caaagaaatt
cgaagaacct
ggggccggrt
agtcccgeaa
gtgggaccgc
tacgtccagg
tggggcggat
aaggcggagt
tgtacacacc

tegtgggscg

P03453.8T25. txt

gcecgegtagcg
gtttcggocc
cgcggtaata
cgottcgicy
gcgggctgga
atcgggaaga
aaagacgtga
tccacgecgt
ccaacgegtt
gacgggggcc
tacctgggcet
cacaggtggt
cgagcgcaac
cggggtcaac
gcttcacgea
cgctgaaaac
cgctagtaat
gcececgteaag

gaccgtctaa
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ggatggaggc
gtgttgagtg
cgtagggtgc
cgtecggtogt
gtgcgntaag
acaccaatgg
accagcganc
aaacggtgga
aagcatcceg
cgcacaageg
tgacatgtge
gcatggtecgt
cctegecgea
tcggaggaag
tgctacaatg
cggtcteagt
cgcggatcag
tcatgaaagt

tggtgagact

cttcgggttg
gattgttcga
gagcgttate
gaaagtccat
ggagactgga
nnaangnagg
ncnataanat
tgctggatgt
cctggggagt
gcggagcatg
cggatcgecy
cgtcagetcg
tgttgecage
gtggggatga
gceggtacaa
tcggatcgea
caacgceegeg
gggtagcacc

cgtgattgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1139



