19 January 2007 FEED ADDI Tl VE AND/ OR DRI NKI NG WATER ADDI Tl VE FOR DOVESTI C
ANl MALS The present invention relates to a feed additive ag@ﬁgﬁu %%I,ng
wat er additive for domestic animls, which contains at | east rira of
the strain Streptococcus faeciumIMB 52 (DSM 3530). The use of bacteria as
probi otic conponents in feed and/or drinking water additives for donestic
ani mal s has heen known i nstance from AT-B 383 856. In that

ng,
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strain Streptococcus faeciumIM 52 (pM;8630) are adm xed to the feed to
function as mcrobial growmh pronoters. Gowh pronoters in this respect
relate to feed additives that encourage the productivity of animals for
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intestine could be mar kedl y reduced, as could the formation of toxins by
pat hogeREChafeR & Mg § het S %tf%‘?ff%%‘?%@éﬁcﬁéeffé%’él AP 1 VB 52N DSRA @BSO)
Feed and drinking water additives ainmed to enhance the immunity of

| i vestock or donestic animals have been investigated and tested for quite
sone ti Mg nusedepft obathéniae oF gldavictiecs spegicalerdty aiins éxerdt e@ndnothe
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overl oads or feed changeovers in the fattening of calves and poultry.
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will al sQ.,stirai BrLBE+OFgRRLS M Lf - ARMesihC BN MBES/. 3530) are admixed to

the feed to Zfunction as microbial growth promoters. Growth
promoters in this respect relate to feed additives that
encourage the productivity of animals for slaughter,
particularly in respect to meat production, based on the feed
amount and feeding time employed. In addition, it could be
demonstrated that the colonization of pathogenic bacteria and/or
viruses in the intestine could be markedly reduced, as could the
formation of toxins by pathogens, when using the strain

Streptococcus faecium IMB 52 (DSM 3530).

Feed and drinking water additives aimed to enhance the immunity
of livestock or domestic animals have been investigated and
tested for quite some time in order fto minimize or alleviate
special strains exerted on the immune system of the organism
particularly during stress phases of domestic animals. Thus,
young animals are especially strained by stress when weaning
young pigs or during regroupings or transport-related overloads
or feed changeovers 1in the fattening of calves and poultry.
Being stress factors too, any chronic disease or any continuing
traumatism will also strain the organisms of domestic animals,
and hence reduce their productivity. The animal organism 1is

noticeably strained during such stress phases, yet an animal can



and hence reduce their productivity. The aninmal organismis noticeably

strai ned during such stress phases, yet an aninmal can 2 19
under go hi dden defence weaknesses at any2ot her point of tinigggﬁﬁég%@g?ng

particularly prone to the action of both potentially pathogenic and
pat hogenic gerns as well as other noxae. At that tinme, factor diseases are

particularly likely to occur, |eadin to direct efficiency depressions in
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functioni ng .iymune system,is, however, K presupposed in the event of
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present 1iiR;edmsth oyl s subjected to el evated stress phases. The use
of antibiotics, in addition to the insecurity as to the physical
condition of the treated aninmal, also involves the di sadvantage that
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a result, an increased nunber of
prophylactic or metaphylactic administration of bactericidal
antibiotics. Particularly with a view to eliminating growth-
restrained bacteria, a functioning immune system 1is, however,
presupposed in the event of bacteriostatics and chemo
therapeutics, which 1is, of <c¢ourse, not always present in
domestic animals subjected to elevated stress phases. The use of
antibiotics, in addition to the insecurity as to the physical
condition of the treated animal, alsc involves the disadvantage
that waiting times have to be observed after the administration
of antibiotics and prior to supplying an animal to food
preduction. These waiting times, which are stipulated by law,
relate tc the metabolisms of healthy animels, and it goes
without saying that the metabolism of a sick animal, which
strongly deviates from that of a healthy one, is fregquently
unable to completely degrade antibiotics even after the
indicated waiting times. As a result, an increased number of
precise residue checks will have to be carried out in order to

ensure that foods derived from the animal will not Jjeopardize

consumers.

Moreover, 1t must be taken intc account that the majority of

bacterial strains will become resistant against the administered



preci se residue checks will have to be carried out in order to ensure that
foods derived fromthe aninmal will not jeopardize consumer g r§9$5P it
nmust be taken into account that the majopity of bacteri al ?ralns Wi T
becone resistant against the adm nistered 3 19 January 2007 antibiotics
over time and the effects of theses substances will therefore dimnish. As

a result osage of such antibiotics_  wll ve to be increased, which
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antibiotics not only reside in problens of re5|dues and toxicity as well
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the Prehbisotics: Qd gof& ust 9582208 b@ula'n'lm’alg e tRe@dson, ARrigal run,
Society for Nutritional Sciences, 1999, pp. 1438 et seq , Where the use of
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pathogenlc ger The present invention ainms to provide a feed
additive and/or drinking water additive which strengthens the innate
i mune _systemof |ivestock or donmestic aninals and, at the sane tine,
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important roles in dietetics. In this context, it is, for
instance, referred to the document entitled "Dietary Modulation
of the Human Gut Microflora Using the Prebiotics Cligefructcse
and Inulin", Glenn R. Gibson, American Society for Nutritional
Sciences, 1999, pp. 1438 et seq., where the use of prebiotics in
nutriments 1is discussed amongst others, and it is pointed out
that such substances may provide an enhanced resistance against

pathogenic germs and the like,

The present invention aims to provide a feed additive and/or
drinking water additive which strengthens the innate immune
system of livestock or domestic animals and, at the same time,
prevents the formation of toxins by pathogens and the
colonization of pathogens in the intestines so as to not only
encourage the productivity of domestic animals, but also

significantly reduce their dropout rates.

To solve this object, the feed additive and/or drinking water
additive according to the invention is essentially characterized
in that standardized cell wall components from Bacillus sp.
and/or Streptoccocus sp. and/or Bifidobacterium sp. as well as

inulin are additionally contained. Due to the fact that the feed



encourage the productivity of donestic aninmals, but also significantly
reduce their dropout rates. To solve this object, the feed L [/ or
drinking water additive according to the invention is esseﬂ‘?ggﬂaﬁzaw
characterized in that standardized cell wall conponents from Bacillus sp.
and/ or Streptoccocus sp. and/or Bifidobacteriumsp. as well as inulin are
additionally contained. Due to the fact that the feed 9 19 January 2007
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wal | conponents, nanmely Bacillus sp. and/or Strept ocpcocus sp. and/ or
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i nfections, and "hence an daccelerated growth ‘and reduced nunmber ©0 osses.
The si milnarteo usuruadm gy stterat & ®naovhalpr obihet iecheomponentGripleage activi-
Streptococcus, . faeci um, I M 52 (DSM.353Q), results in,a rapid praliferation
within Che i RELSET es BRA” herbe P& CalonFat i o of% heRSERES COMEHEoT A -0
turn, peevertisyt hersethkenpatrepbrhpatBogensukBst hgnikhlestings. Wivé harsare
time, Streptococcus faecium|MB 52 (DSM 3530) exhibits an antagonistic
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resi stance agal nst ections on the one and si nmult aneous y prevent
t he growth and reduced number of losses. The simultaneous
administration of a probiotic component, i.e., Streptococcus

faecium IMB 52 (DSM 3530), results in a rapid proliferation
within the intestines and hence a c¢olonization of the same,
which, in turn, prevents the settlement of pathogens in the
intestines. At the same time, Streptococcus faecium IMB 52 (DSM
3530) exhibits an antagonistic action against pathogens such
that the combined administration of cell wall components and the
probiotic component will markedly raise the resistance against
infections on the one hand and simultaneously prevent the
colonization of the intestines with pathogens on the other hand,
so that the dropout rate of animals can be clearly reduced
during breeding. Due to the fact that the feed additive and/or
drinking water additive also contains a prebiotic fructoe-
oligosaccharide  besides the probiotic component and  the
standardized cell wall components, the growth of bifidobacteria,
which are able to utilize prebiotic fructooligosaccharides
specifically as dietary sources, and hence the colonization of
the intestines of animals with natural gut inhabitants are
stimulated, which, 1in turn, prevents pathogens from settling
there. Moreover, the administration of prebiotic fructo-

cligosaccharides may cause a shift in the balance of the



col oni zation of the intestines with pathogens on the other hand, so that
the dropout rate of aninmals can be clearly reduced during ?égggﬂ 20599 to
the fact that the feed additive and/or ¢rinking water additTve also
contains a prebiotic fructo- oligosaccharide besides the probiotic
conponent and the standardized cell wall conmponents, the growth of

bi fi dobacteri a, h are able to utilize prebiotic fructooligosaccharides
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in turn, prevents pathogens fromsettling there. Moreover,
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anti bi otd st e hanper the col onization of the intestines with pathogens
al nost conpl etel’y. According to a further devel opnent of the invention,
the standardized cell wall conponents are selected fromthe strain
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surface . Lecept Qesveh ymacrgphages, so-Jdate they wilk beused ip,a cprrent
preferred manner.
production methods and can, therefore, be economically produced
in larger guantities. Moreover, cell wall components of the
cited strain, in particular, exhibit especially good
immunostimulating capacities due to the interaction with surface

receptors of macrophages, so that they will be used in a

preferred manner.

According to a further development, the standardized cell wall
components from Bacillus subtilis are contained in an amount of
from 0.2 to 40 g/kg feed additive and/or drinking water additive
and, in particular, 5 to 15 g/kg. Screenings demonstrated that
it was feasible <through the use of Bacillus subtilis as
standardized cell! wall components in amounts of from 0.2 to 40
g/kg feed additive and/or drinking water additive, along with
the use of the strain Streptococcus faecium IMB 52 (DSM 3530} in
amounts of from 1 x 107 to 1 x 10 c¢fu/kyg, to obtain a
synergistic effect between the probiotic component and the cell
wall compcnents, which effect largely exceeded the cumulative
effect of the individual components, thus largely increasing the
activation action on the cells, which can only be explained by

the synergism of the probiotic component with Bacillus subtilis.



According to a further devel opnent, the standardi zed cell wall conponents
fromBacillus subtilis are contained in an anmount of fron18 ﬁ é a4qué
feed additive and/or drinking water addigive and, in parti % gpuary

g/ kg. Screenings denonstrated that it was feasible through the use of
Bacillus subtilis as standardized cell wall conponents in anounts of from
0.2 to 40 / kg feed additive and/or drinking water_  additive, along with
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devel oprment, said i'nulin is con d in the feed additiVve in an anount of
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in feed additives, smaller anounts may be enp oye si nce
stlmulatlon of the growth of blfldobacteria in the

gastrointestinal tract of animals. When using inulin in feed
additives, smaller amounts may be enmployed, since, in
particular, as 1in correspondence with a further development of
the present invention, brown marine algae are additionally
contained in the feed additive and/or drinking water additive as

a phycophytic component.

According to a further development, said brown marine algae are
selected from Ascophyllum nodcsum. Brown marine algae contained
as phycophytic components in a feed additive and/or drinking
water additive behave in the same manner as cell wall
components, vyet can be used 1in considerably larger amounts
because ©f their easier accessibility and extraction as opposed
to cell wall components. In accordance with the invention, said
brown marine algae according to a further development are
contained in an amount of from 300 to 800 g/kg, particularly 450
to 550 g/kg, feed additive. Brown marine algae exhibit a
relatively low water solubility such that their use in drinking
water additives is feasible only to a limited extent, for which
reason the elevated amounts proposed according to the invention

can be employed merely in feed additives. On account of the



particular, as in correspondence with a further devel opnment of the present
i nvention, brown marine algae are additionally contained i tgﬁh$§?ﬂo7
additive and/or drinking water additive as a phycophytic cg%ﬁ nent .
According to a further devel opnent, said brown marine al gae are selected
from Ascophyl | um nodosum Brown nmarine al gae contai ned as phycophytic
conponents in_a, feed additive and/aor drinkin wat er additive behave in the
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l'arger appunhg)ibecasise afn thekbh easisr;accesshbi lityrand-ext ractiopuasy,
opposed to cell wall conponents. In accordance with the invention, said
brown nefitee akFfbe alcuridiaigien aff wratiwryalesyekdphiente asefegpntaaiaiedd nbsin
anount r 1 kg, rti.cularky .450 o] l.kg,
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the amount of inulin used in feed additives can, therefore, be reduced,
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bi fi dobacteria in this case, so that nmarkedly smaller amounts of inulin
can be used as a probiotic fructooligosaccharide in the feed additive than
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sanme synergistic effect
exceeding the cumulative effect of the individual components as
do the cell wall components, so that, when using the phycophytic
component together with cell wall components, namely Bacillus
subtilis, and the probiotic component, namely inulin, both the
colonization of pathogens 1in the gastrointestinal tract of
animals and the macrophage activity could be enhanced to the
extent that both the loss rate of animals could be reduced and
their feed conversion could be markedly increased in view of the
sum of the effects of the individual components. This increase
will be particularly significant if, as in correspondence with a
further development of the invention, 10 to 15% of the bacteria

of the strain Streptococcus faecium IMB 52 (DSM 3530) are

replaced with at least one further bacterial strain.

According to a further development of the invention, the at
least ocne further bacterial strain is selected from the strains

Bifidobacterium thermophilum (I1-01) {(DSM 14411), Bifidobacterium

thermophilum (I-07) (DSM 14412), Bifidobacterium boum (1-12)
(DSM  14413), Bifidobacterium thermophilum (I-15) (DSM 14414),
Bifidobacterium thermophilum (I-19) (DSM 14415) and
Bifidobacterium thermophilum (I-20) (DSM 14416). The bacteria

selected from the above~-mentioned strains, together with the



exceedi ng the cumul ative effect of the individual conponents as do the
cell wall conponents, so that, when using the phycophytic onen? 7
together with cell wall conponents, namegy Bacill us subtlll Rg
probi otic conponent, nanely inulin, both the colonization of pat hogens in
the gastrointestinal tract of animals and the macrophage activity could be
enhanced to the _extent that both the |oss rate of animals could be reduced
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readi | y odbsovibaislag. senergy account of a reduced pH and an increased

solubility of the minerals in the gastrointestinal juice.

According to a further development of the invention, feed
additives and/or drinking water additives containing per kg feed
additive and/or drinking water additive, respectively, 8 g
Bacillus subtilis, 60.0 g Streptococcus faecium IMB 52 (DSM
3530), 432 g Bifidobacterium thermophilum, balance Ascophyllum
nodosum and, 1in particular, those containing per kg feed
additive and/or drinking water additive, respectively, 10 g
Bacillus subtilis, 24.75 Streptococcus faecium IMB 52 (DSM
3530), 10.5 g Bifidobacterium thermophilum (DSM 14414), balance
inulin from chicory, have proved to be particularly suitable for

the breeding and keeping of animals.

In the following, the inventicon will be explained in more detail
by way of exemplary embodiments and with reference to the
accompanying drawings. Therein,

Fig. 1 depicts the synergistic action o¢f a drinking water
additive comprised of standardized cell wall components and a
probiotic component, namely Streptococcus faecium IMB 52 (DSM

3530), as against the effect of each individual component;



source to the animal via the production of short-chain fatty acids and to
of fer noticeabl e advantages, particularly in respect to feﬁ&' conveif@]'bﬁn
and feed utilization by the animals, also in the productio 8? VAY S as
well as in the absorption of mnerals on account of a reduced pH and an
increased solubility of the mnerals in the gastrointestinal juice.
According to a2furth,er devel opnent of the invention, feed additives, and/or

dri nki nd 3t er? adtiR3Ves coit ai HMEPeTtky el oRddPti ve ahd?or ¥rfhki kg

wat er actdjl\r/rtéaxviesecr espectpyely; 8 9spBacizhlys subdilds,,80-0,09 SiFept ocoesus
faecium | MB 52 (DSM 3530), 432 g Bifidobacterium thernophilum™ bal ance
Ascophy & imdaodosum wnd, sin partdodd o’ zedhoseedont aval hg penpkgefdsd a

addi tive_and/ qr. drinki ter._additive, respectivel 10 Baci | | us
aubt |11 ©75 o ) LB < A Chra eSS EBone L9850y @0, €0g netS tne
Bi f i dobagtferdwura ft hergrophidum (BAM ddddd)entbal ance inulin from chicory
have proved to be particularly suitable for the breeding and keepi ng of
ani mal s.Fi% thelfold o@\H‘@r,aff‘ hafi fvehtd ohing | Fabe e tieE i nt hbret et &ry

by way of£xepplaiysemadi ments and W th,peferepce 4o tg. acconpanyi ngye
drawi ngs. Therein, Fig. 1 depicts the synergistic action of a drinking

wat er  addigdoys ccorpidadd of, standaredirsdd thel afdfldctconporents amdliaidual
probi ot i cmcorlr,%%r)ce_nt, Opamel y Streptococcus faeciumIMB 52 (DSM 3530), as
agai nst THEEFFEect Of each i ndi vi dual conmponent; 9 19 January 2007 Fig. 2
depi ct s rtike synergi ski cdaeyiran of 1aukeedraddi tive eepprtsedoof Baeiltast
sp. and/or Streptococcus sp. and/or Bifidobacteriumsp. standardized cell
wal | cofpoRdRisesa  prdbi ofi ¢ E6RponemdHid B ownifrar | RETSFHEe, &F agafhet

the ef%%%%d@}ﬁ%?ﬁ%/d&ﬁﬂ?é&?“aQO%B%Tﬂgﬁ the effect of each individual

cemponent.,

In the diagram of Fig. 1, the results from tests relating to the
action of products according tc the present invention as opposed
te the acticn of the individual substances are pletted as
concentrations against % positive control, and it is apparent
that, although the individual substances have stimulating
effects on macrophages, the combination exhibits a synergistic
effect largely exceeding the cumulative effect of the individual
components, particularly at a concentration range of about 0.2
to 19.5 pg/ml. It is, thus, feasible by the aid of a drinking
water additive composed of standardized cell wall components and
a probkilotic component and supplemented with inulin, to extremely

stimulate the macrophages present in the gastrointestinal tract

and prevent pathogens from colonizing there.

The inulin additionally contained in the drinking water additive
as a prebiotic fructooligosaccharide in this case does not
contribute anything to the synergistic effect, since it merely
stimulates the growth of the bifidobacteria and hence exhibits a

bifidogenous effect, which is definitely a desired additional



Fig. 3is a diagramof a drinking water additive, illustrating the results
of the test substances in percent of the phagocytosis/contypol I nst
the effect of each individual conponentp and Fig. 4 is a df%d?@%ﬁyaﬂ&}
illustrating the results of the test substances in a feed additive in
percent of the phagocytosis/control, as against the effect of each

i ndi vi du conponent. In the diagramof Fig. 1, the results fromtests
AP e R UL S RIS e S TR R AR T (e TreR B

opposed p it diftel @ctd P LFhd e | dwli v il i spbst ances are plotted as
concentrations against % positive control, and it is apparent that,

al t hough the individual substances have stimulating effects on

macr ophages, 4 he, C?@éﬂgibggugxgkgb%%m@s g&b%.r WS GnSlde6t d argel v, of a
exceedi ng the cunulative efféect o e individual “conponents, particularly
at a corfeent ratidonivangenrgfriabout Oh@ et tpgl ntomponest tiusaddieasobl e
by the aid of a drinkin wat er addi tive conposed of st ndargized fell Ffll
conponert®s ahé¢ Qrﬁg&ﬁtgFicCE8HBBﬁ8ﬁt ahd stppl eAEAREAT A ERSPnUFRhT (P

ext r emeldpmpdraAil At e the macropbages p&%%@@%nitn trhegastiipi ntestimal tegst
and prevent pathogens from colonizing there. The inulin additionally
cont ai nedniaraisd idr ikl ek was epanddtvlgelvasighpiabitdtiisc case, especially

fruct ool _ggsac ide in this 0€es.no t.riut t.hi 0
synergi$ﬁ¢§§§ %h:%as¥%g% i %%gg yg'gtFﬁu%apéz%%hegﬁ%ﬁﬁ?ﬁyégk?%%E Sib&ht
bi fi dobaeiceirita anfl hesce «xhi bid St ave biskicdoganoust f tret imldnah drs  thus,
definitely a desired additional 10 19 January 2007 effect, yet irrel evant
in respdeis madopiEdle-Yact i 992y andSfHétSprevént i é’rif@d’ferﬁdt‘{%gerpathoge“

ggl gni Zl 191 AtG-or? Al AN ARl 1090 S: G agram shows, 1he; synergistic action
In order to assess the mixtures, the individual substances and
the respective substance combinations were tested together and
the results were subseguently compared with one another. In the
course of these studies, it ccould alsc be demonstrated that the
feed and drinking water additives raised the phagocytic activity
of the cells more efficiently than the cumulative effects of the
individual substances. Thus, the synergistic effect of the
components contained in the feed and drinking water additives

could be proved in this test system, too.

The concentration ranges required for the use of the individual
substances with a view to obtaining the desired synergistic
effects according to the invention were determined in in vitro
experiments using a cell culture test system. In doing so,
different substances such as, for instance, Streptococcus
faecium IMB 52 (DSM  3530), Bacillus subtilis cell walls,
probiotic components and phycophytic components were used in the
test system at the concentrations indicated in Figs. 3 and 4,
and the indicated results were obtained. These findings were
subsequently translated into in vivo feeding experiments with

the following results having been obtained while maintaining the



feed additive conprising the phycophytic conponent in addition to the
probi oti c conponent and the standardizied cell wall conpon%QJg r%ZP
clearly apparent fromFig. 2 that the gynergistic effect is ar? arly
high in this case, especially at concentrations of about 0.5 to 5 mg/m,
and the use of slight amunts of the feed additive according to the

i nventi on ields e el ood results in,preventin atho n

ol oni 2l 1GrE Ahst eXHEHES o RSY otiade StS rRsHTEh. LPnTorder Tt Bteals FRB
m xtures £ tbell ndiaviidudinmsiisiancesnantly the weesperti venguhst, @nqsg/ml an
conbi nations were tested together and the results were subsequently
conpar edWGHH opE HAGt Henoing thretvweslr SeZofaiiches® g{tidicesulite dgul Beat¥o
e eI ek Natn L., (8ot A00ALLAK G BYET Ao, | AhSeh. 109-an
phagocytlc act|V|t nore efficient an the cumulativ
effects:ﬁﬁedheddnndvv;du&thmeEansesjwthShetm@dawneﬁglmMSC efchrectirof thee
conponent%%contalned int %eed and drinking water additives c ul.d ge
proved T HiE %5t *Ryét e ()(ﬁﬁm%h€QR%%%ﬁF'%9qnﬁ?aﬁg %%%ﬁl d ¥ of9fhe

use of thedpndiadduabeqsubstiancesewitiisa ad exnbanebta nhng the ﬁ@sngr egal1
synergistic effects according to the invention were determned in in vitro

exper i medtls L@@migoraﬁre@ | peul karlegtrest st emdihidoi nghso amoginfticerfent the
subst anges. AS, fn]%rmpﬁg%%%% e rep%%%g%%%tsf ae%gm | VB 52 %P&'\’ié;?é&’)

Bacillu i's cel blotlc conponent s and phycop hy
conponemb&omﬁmmguged wﬂthheantesmoﬁystemfauMﬂﬁecﬂbnﬁhaseattons ¢mmp©n&mxb|n
Figs. 3 and 4 End t he indicated results wer e obt ai_ned. Thgse fin g%

nt ur %r

wer e s&t?sleg(‘ﬁ% ¥ transif&<&Pi nt 62 n WPvo %Eéedlrﬁéué&:dé’ﬁ ment 8™ t

fol I owl ngweesuld=s ihgd ng,heen, obt abngdewhi brg ; BRIALRIH ARG ENe e d S danuary
2007 indicated ratios: Thus, fromthe optimumin vitro anount of use
the larger amount of microorganisms praesent in vivo in the gut

per gram or milliliter as compared to the in vitro test system.
Hence result the indicated amounts for the probiotic and
phycophytic components in the feed additive and/or drinking
water additive. By contrast, the amount of prcbiotic components

is determined through the number of colony-forming units.

Drinking water additive

e

Values in % (difference results of test substances in

phagocytosis/control)

Cell wall
Probilotic Drinking o
narts z Synergistic
(pg/ml] Component water
Bacillus Components effect
(%) additive
subtilis (%)
250 38.00 24.40 68.40 67.71 no
62.5 41.02 46,39 87.41 90.51 yes
15.625 46.26 41.99 88.25 104.30 ves
3.906 16.60 40.60 57.20 70.40 ves
0.977 15.50 33.9C 49,40 61.70 yes




of cell wall conponents ranging between 0.2 and 19.5 pg/m, an anount of
use ranging between 0.2 and 20 g/t results in ready- made f I

subst ance anount nust be present in onelkil ogram feed addi??ggviﬂkégg7
means that the additive nust contain the substances in a 1000-tine
concentration at a dosage of 1 kg/t ready-nade feed. Hence results an
anmount 0,2 .20 cell wall conponents per kilogramfeed additive. The
anountscg%ﬁdtqégaiﬁﬂggiotic and phycophytic conmponents can be cal cul at ed
accordi ngd yueM tin ans ampygnt reteyse okckhese twe cempanend e staisad byna
factor 25 to 35 resulting fromfurther investigations into in vivo uses.
This fadteroaaes istedccount the |arger amount of nicroorgani sns present
invivo in the gut per gramor milliliter as conpared to the in vitro test
system _Hence result the indicated amounts for the probiotic and
phycophyti c cobhporentisni nC¢hewkeled addi tive and/or drijnking water
additive. By gonitast, theg,anount ofpRLobiati c conponents is|determ ned
t hrough t he nunber of colf forming units. [Bxinking water addivhewesVadues

ony -
in % (di'PfErenfceerdeirts 8?%Hé§f supsTBIEES i 9%, phagaeyt osics/cont rol )
Cell wall Probi®otic Drinkbmgiliparts &)Synergistic [g/|mM) Conponent wat|er

Baci | | ys Conponents effecty, (%9 additive subtilis (%| 250 38,00 34.40
68.40 67.71.ng_62.5 41.02 46.39 87,41 90 .51 ves 15 625 46.26 41.99 88. 25

[eis]

104. 30 |yé8 -4.92 38.00 34.40 63.48 48.18  [no
62.5 [35.61 41.02 46,39 123.02 98.40 |no
15.625 |37.57 46.26 41.99 125.82 130.12 [yes
3.906 [52.55 16.60 40.60 10.9.75 [117.61 |yes
0.977 [41.38 15.50 33.90 90.78 112.21 |yes

The feed additive and/or drinking water additive according to
the invention was experimentally tested in chicks by
administering to the latter a drinking water additive according
to Experiment 1, a feed additive according to Experiment 2, a
combination of drinking water additive and feed additive
acceording to Experiment 3, and a combination of feed additive
and drinking water additive at a salmonella challenge according

to Experiment 4.

Experiment 1

1,400 broiler chicks ({50% male, 50% female) were monizZored from
life days 1 to 42 and divided into groups of 280 animals each.
The animals were given drinking water and feed ad 1lib. The
groups of animals which received a drinking water additive were
given the same on day 1 by spraying of the drinking water

additive, on days 2 and 3 by the application of drinking water.

The division into groups was effected in the following manner: a
control group received no drinking water additive at all; group

1 received a drinking water additive comprised of cell wall



3.906 16.60 40.60 57.20 70.40 yes 0.977 15.50 33.90 49.40 61.70 yes 12 19
January 2007 Feed additive Values in % (difference results,of

substances in % phagocytosis/control) Ascophyllumell wall 1%‘5?1’&)%‘3%128%5
Probiotic Feed Synergistic [pg/m) fine powder Bacillus Conponent
conponents additive effect (s) subtilis (%9 (o) 250 -4.92 38.00 34.40
63.48 48.18 no 62.5 35.61 41.02 46.39 123.02 98.40 no 15.625 37.57. 46, 26
41.99 1288 P12 yedt 3.9 66C 2 16 66’”%’6:1:26_510. 9. 787117 _61%%%106%%77
41. 38 15801331943 IhaidiziZl yasubhe of eedcadditi ver apglekogrbBKi Age oL LT
addi tive according to the invention was experinmentally tested in chicks_ by
adm ni st’éf8 ng2t d DEMe Juidler 2addminskiing \wat Ervaddriivesacebrdifag’ wooup 3
Experi t .1, f : iti C di t er.i a i i f
dri nki ggrr%m(?aet]le‘?eadadglggllggggndy%% g%df%?&e%%gofagﬁgktegt&pe??@nﬁgé(,sgg%% a
conbi natfagviofm f 26 &ddi (DS 3&3d)dramki pgewaber caditddives bt gas satnonedid a

chal | enge accordin to Experinent 4. Exper.inent 1,4 broil er chicks
C00% o SO el B ot S AP EOAEE Fhit IbR &y sy it F AR vf
into gropsnfoRB0ani mehsceagh. TMHe ani mal gsmer e giosen Q'liu'éki NG-&et &F 1 @and

feed ad Iib. The
fructooligosaccharide

plus bifidobacteria. The living mass
development of the broilers as well as their mortality rates are
indicated in the Tables below. It is clearly apparent from these
studies that those animals which had received both cell wall
components of Bacillus subtilis and Streptococcus faecium IMB 52
(DSM 3530) clearly cutdid all the other groups, both in terms of

living mass develcpment and in terms of mortality.

Living mass development (g}

Contrecl Group 1 Group 2 Group 3 Group 4
Day 1 45.1 45.0 44.6 44.8 45,1
Day 4 65.3 6396.0 66.7 67.9 £9.3
Day 7 135.7 136.4 139.4 137.2 14G.4
Day 14 306.8 310.7 218.3 320.6 328.0
Day 21 599.1 599.0C 603.7 £10.2 624.3
Day 35 1396.5 1406.3 1433.4 1420.5 1434.8
Day 42 1865.4 1873.6 1888.2 1892.7 1918.4
Mortality (%)

Control Group 1 Group 2 Group 3 Group 4
Day 4 G 0 0 0
Day 7 1.14 1.14 .98 0.86 0.57
Day 14 2.20 2.00 2.00 2.00 1.71
Day 21 2.57 2.57 2.31 2.29 2.29
Day 35 5.14 5.18 4.57 4.00 4.00
Day 42 6.29 6.36 6.19 6.12 6.00




groups of aninmals which received a drinking water additive were given the
sane on day 1 by spraying of the drinking water additive, days d 3
by the application of drinking water. The division into grﬁﬁﬁ?%&ﬂgaoep
effected in the followi ng manner: a control group received no drinking
water additive at all; group 1 received a drinking water additive
conprised of cell wall 13 19 January 2007 conponents of Bacillus subtilis,
and prebiotic fructooligosaccharide; group 2 received Streptococcus
faecium | MB 52 (DSM 3530) and prebiotic fructooligosaccharide; group 3
received Bacillus subtilis cell wall conponents, Streptococcus faeciuml| M
52 (DSME3g8Q)irmmd pf ebi otic fructool i gosaccharide; and group 4 received
Bacillus subtilis cell wall components plus Streptococcus faecium | M3 52
(DSM 3530) plus prebiotic fructooligosaccharide plus bifidobacteria. The
living Mo devel oprenhiokst heokr eidier,s a6 wekhaas)t heire ndialdday rates
are indicated in the Tables below. It is clearly apparent fromthese

studi es ‘&t 1hosel anPrdls i cAiKaderedditred 150ime cef| 2Rdl 12N IEEHSorRARtS- of
Baci | | usysubt kg1 and-Std@ptpcaccus, faeg ‘f@e'dNBfégm (d%?‘;ﬂ @5?{)1 cl B%é/' Y21,
ss de nt and

outdid all the other groups, both in terns of I Ving vel op

i n terngvaft hmomtoadsl thne vl iwd g giass: dbvigl lopnentat(qy) Oontfodd Gaoupild. Group 2
Goup 3 Goup 4 Day 1 45.1 45.0 44.6 44.8 45.1 Day 4 65.3 696.0 66.7 67.9
69.3 Day 7 135.7 136.4 139.4 137.2 140.4 Day 14 306.8 310.7 318.3 320.6

328.0 BDay 20K%¥.ch 99D &OSuds 6d8s 2 624cBodDay 3R1336.19wH4R0 1dinkfe33: 4a
1420.5 1434.8 Day 42 1865.4 1873.6 1888.2 1892.7 1918.4
control grXoup received no drinking water additive at all; group
1l received a feed water additive comprised of cell wall
components of Bacillus subtilis, and prebiotic
fructooligosaccharide; group 2 received Streptococcus faecium
IMB 52 (bSM 3530) and prebiotic fructooligosaccharide; group 3
recelved Bacillus subtilis cell wall components, Streptococcus
faecium IMB 52 (DSM 3530) and prebiotic fructooligosaccharide;
group 4 received Bacillus subtilis cell wall components plus
Streptococcus faecium IMB 52 (DSM 3530) plus prebioctic
fructooligosaccharide plus Ascophyllum nodosum; and group 5
recelived Bacillus subtilis cell wall components plus
Streptococcus faecium IMB 52 (DSM 3530) plus prebiotic fructo-
oligosaccharide plus Ascophyllum nodosum plus bifidobacteria. In
experiment 2, both the living mass development of the broilers
and their mortality as well as feed utilization were
investigated. From this experiment, it 1is clearly apparent that
groups 3 to 5, which had received Bacillus subtilis cell wall
components and Streptococcus faecium IMB 52 (DSM 3530) as well
as other components, clearly outdid all the other groups both in
terms of living mass development and in terms of mortality and

feed utilization.



Mrtality (%9 Control Goup 1 Goup 2 Goup 3 Goup 4 Day 400000 Day
7 1.14 1.14 0.98 0.86 0.57 Day 1 44 2.20 2.00 2.00 2.00 1 Z&'ﬂf}/%ﬁ%
2.57 2.31 2.29 2.29 Day35514518415;7400400Da4l‘)| r3'58619
6.12 6.00 14 19 January 2007 Experinment 2 1,250 broiler chicks (50% nual e,
50% femal e) were rmnitored from life days 1 to 42 and divided into groups
of 250 aLnl mal s each. ani mal fg/recel ved a starter feed fromday 1 till

day 21, “furthétst edef\ﬁ@e ORIEFE" gfYen drinking water and feed ad lib. The

division into groups was effected in the follow ng manner: a control group
received.no drinking water additive at all; group. .l received a feed water

addi tivie conpr i [S& Sentorokel Gt 1con@€m@mt% o ®aei b | e subtd | i ownd
pr ebi ot ucit 'iguaab i—ce; 2-re red—St-ept-ococe aectum
i) 9T pup-—2 recel £prococcus;f

| MB 52 353 and prepi OL%I c frug i gospcchari dej group 3 "Treceived
Baci | | upssubtd lizmael | wald7g&onponentss Strepismcoccus|2dmeci umAgddB 52 (DSM

3530) nd-prebilotic fructpoligosaccharide, roup.4. received. Bacillus

subti | ikl wali2 corrponefh"f@s pl us ESwfept ocht®us faeciifm | MB |32 DSM 3530)
pl us pr gﬁép[jﬁc 1I6IlL5£,LUUI I char i’d us A é)é)dlyl tuim t%jUbUI '16dflld group S
recei ve acl |l ljus subtilis cell wal corrponen S pl us r'ept ocjoccus faeci um

| MB 52 |((aSM4353Q@)1 1l us prighiaiic fruci®s ol | gosazchar|izer pl us |[Asceaphyl | um

nodosum-plus—bifidobacteria.ln experinent 2 bhoth the living nmass
devel opment of the broilers and their nortality as well as feed

utilizateitadery (%)

Control Group 1 Greoup 2 Group 3 Group 4 Group 5
Day 7 0.86 1.14 1.14 0.57 0.64 0.49
Day 14 [2.00 2.00 2.00 1.71 1.65 1.53
Day 21 {2.57 2.48 2.42 2.29 2.29 2.29
Day 35 |5.14 4.57 4.63 4.00 4.14 3.52
Day 42 [6.29 6.14 6.14 6.00 6.05 5.85

Feed utilization (FCR; g/g)

Control |[Group 1 |Group 2 |Group 3 |Group 4 |Group 5
Day 7 1.42 1.41 1.39 1.38 1.38 1.35

bDay 14 11.60 1.58 1.59 1.57 1.58 1.56
Day 21 |[1.71 1.69 1.70 1.67 1.68 1.65
Cay 35 |1.78 1.76 1.73 1.72 1.70 1.71
Day 42 |[1.90 1.88 1.85 1.81 1.80 1.76

Experiment 3

1,750 broiler chicks (50% male, 50% female) were monitored from
life days 1 to 49 and divided into groups of 350 animals each.
The animals of group 1 received a drinking water additive, group
2 received a feed additive, and group 3 received a combinatiocn
of drinking water additive and feed additive, furthermore they

were given drinking water and feed ad lib.



investigated. Fromthis experinent, it is clearly apparent that gr oups 3
to 5, which had received Bacillus subtilis cell wall corrpoE 'ﬁ ?007
Strept ococcus faecium | MB 52 (DSM 3530) 1&s wel|l as other %8

clearly outdid all the other groups both in ternms of |iving mass

devel opment and in terns of nortality and feed utilization. 15 19 January
2007 Living mass devel opnent (g) Control Goup 1 Goup 2 Goup 3 Goup 4
Goup 5 Day 7 134 134 133 136 138 136 Day 280 278 278 284 285 288 Day 21
572 576 &7d &80i 586n S%t@amaap;%asl@&@e&%@ 1660 Heb 620 16%ik n Pz ke 2124
2145 2156 2179 2174 2198 Mortality % Control Group 1 Goup 2 Goup 3
Group 4 @WfP 5 gE—)é’)‘flp? pe@siyed4 np 14e0d57°0. 6410k409 Daytan 290G tAve0 2100
1.71 1. 1.5 y 4 35,5. 63
4,00 4 113 33788 227638 6014 Hh G0 08°5°48" ok 0i 11 oAl an)
(FCR; g/a)d Copt:eblioGLoup f]rlﬁ'tmm;ilz_;o@wuﬂlﬁl@r@up dndr ogpobp Day 7rdcd2véd4l
1.39 1.%%31:§§11 35 1? E 59 1.57 1.58 1.56 Day 21 %.71.1.69
1.70 1. 6241699, 68° 335% 8 "ial7 foFponsiE sy, étfe?focﬁé%”zfz 2864”88
1.85 1. 8lvdl. 80 1.(26m Expeniimerhd3 drdbobiel | etuehbeksqf59%ABLeae50% rom

femal e) were rmnltored from
this, it is clearly apparent that the group of animals which had

received both feed additives and drinking water additives,

clearly outdid all the other groups both in terms of living mass
nmortality, this superiority

development and in terms of

exceeding the sum of the effects of the individual components.

Living weight (g}

Control Group 1 Group 2 Group 3
Day 7 130.7 139.4 137.2 140.4
Day 14 407 . 4 414.2 417.4 422.8
Day 21 838.6 849.8 855.6 862.5
Day 35 1698.4 1719.2 1715.4 1711.8
Day 49 2190.6 2183.8 2203.6 2295.5

Mortality (%

Control Group 1 Group 2 Group 3
Day 7 1.60 0.66 0.66 0.40C
Day 14 2.00 1.66 1.66 1.20
Day 21 4.33 2.80 2.88 2.40
Day 35 5.60 4.90 3.77 30.3
Day 49 6.80 6.10 5.90 4.80




life days 1 to 49 and divided into groups of 350 aninmals each. The animals

of group 1 received a drinking water additive, group 2 recgj f
additive, and group 3 received a conbi nation of drinking mgégéaﬂﬁaﬁﬁﬁee

and feed additive, furthernore they were given drinking water and feed ad
lib. 16 19 January 2007 The division into groups was effected in the

fol | ow manner : control group received no feed or drinking water
addi ti veHteTHi T g?oup 2 received Streptococcus faecium | M 52 (DSM 3530)
and prebiotic fructoollgosaccharide and group 3 received Bacillus
subtilis cell wall conponents Streptococcus faecium 1M 52 (DSM 3530) and

pr ebi ot 145G r bEPeAPEgsTHTHar (H8% maom. t AP§, ﬁme%ﬁcl@éfﬁymﬂﬂkﬁ%ﬁﬁitﬁé@m
the gro gi.lfg ani ey St&"n!ﬂ§haﬁéddé(r§ﬁ%'dv§%t%0y}ou ed oafjdﬂb £5, 20 Qéc':ﬁk' 88

wat er additives, clearly outd t he ot roups In terns
| i ving niss 1dewel@pmmaﬂsandrenaﬁmnnasmbr@drbMdﬁgnkﬂﬂusw&mamﬁadmltyve by
exceedi n the sum of the effects of ndi vi dual, énponen

t
wei ght (B M% ol & ot ¥F Goup™d oufiﬁ'@y D5§C7+T8 7313§rin5§5g2 ﬁ%ﬁeﬁ

Day 14 4Qi4:i4 A4 Qlélarﬁnﬁgﬁ B8uwaBay 2hB38. §e§é9a§d§5§v@ 862 Sndayt3bter
1698.4 1719.2 1715.4 1711.8 Day 49 2190.6 2183.8 2203. 2295.5 Nbrtallty

(0) Contfesid Goupa lrerégp 2IGOupt®ys Dayd7houes G I860. @moadu@lnmfyrqmgnoo

1.66 1.0% 1120 o PAY) Alg 43Pe £ 8afe 882 40e BN S RE & B A 89 Bicn

0.25 ml Salmonella enteridis (4 x 10* cfu/ml).

The division into groups was effected in the following manner: a
control group (+) received no feed or drinking water additive at
all, yet was inoculated; group 1 received Bacillus subtilis cell
wall components plus Streptococcus faecium IMB 52 (DSM 3530}
plus prebiotic fructooligosaccharide plus bkifidobacteria; group
2 received Bacillus subtilis cell wall components plus Strepto-
coccus faecium IMB 52 (DSM 3530) plus prebiotic fructooligosac-
charide pius Ascophylium nodosum plus bifidobacteria; group 3
received a combination of drinking water additive and feed
additive; and a control group (-) received no feed and drinking
water additives at all, and were not inoculated either. From
this experiment, 1t is clearly apparent that the infection of
organs with Salmonella enteritidis could be markedly lowered in
animals which had received a feed additive and/or drinking water
additive according to the invention as against the contrel
group, which had not received any feed additive and/or drinking
water additive, wherein those animals which had received both
feed and drinking water additives showed no organ infection any
longer at the end of the addition. To sum up, it should be noted
that it is feasible, by the aid of the feed additive and/or
drinking water additive according to the invention, to not only

significantly raise the living mass weights of animals and lower
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that it is feasible, by the aid of the feed additive and/or drinking water

additive according to the invention, to not only significapgl% rai§80;he
living mass weights of aninmals and | ower 18 19 January 2007 f

nortality, but also suppress al nost conpletely organ infections with

pat hogenic gerns. Control (+) Goup 1 Goup 2 Goup 3 Control (-) Day 7
10/ 15 3/15* 3/15* 1/15* 0/ 15 Day 14 9/ 1bs?2/15* 2/15* 1/15* 0/15 Day 21

8/ 15 2/15* 2/15* 0/15* 0/15 Day 35 7/15 0/15* 1/15* 0/ 15* 0/15 Day 49

5/ 15 0/15* 0/15* 0/15* 0/15 * ... significant difference (P < 0.05) 19
January 2007,:12.Cains: 1. A feed additive and/or drinking water additive

for donestic anlnals whi ch contains at |east bacteria of the strain

St r ept ococcus faeci um | MB 52 (DSM 3530), <characterized in that

standar di zed cell onents rom Baci.llus s and/ treptoccocus

ap-andl of LB KT dSBat BPRURTEE, AN | S Y BFeS ad on

cont ai ned. d%meétﬁ@e@ndﬂf@lltsl Verrand aforthd 1kd ngr Wat g6+ additbyea a@cah@ ng to
claim1l1, characterized in that the standardized cell wall conmponents are

sel ected fPbHAERe §f3f—”§PﬁOBQé‘PPFus Sapei bis. WBA feed ddditti veands or
drinking wat, Eaég@'ﬂl‘z\éa CORALNG, .0, & %rom 3 Okeda ACLBhZed k] that

t he standar ize conponents subtilis
from Bacillus sp. and/cr  Streptoccocus  sp. and/or

Bifidobacterium sp. as well as inulin are additionally

contained.
2. A feed additive and/or drinking water additive
according to claim 1, characterized in that the

standardized cell wall components are selected from the

strain Bacillus subtilis.

3. A feed additive and/or drinking water additive
according to c¢laim 1 or 2, characterized in that the
standardized cell wall components from Bacillus subtilis
are contained in an amount of from 0.2 to 40 g/kg feed

additive and/or drinking water additive.

4, A feed additive and/or drinking water additive
according to c¢laim 3, characterized in that the
standardized cell wall components from Bacillus subtilis

are contained in an amount of from 5 to 15 g/kg.

5. A feed additive and/or drinking water additive
according to c¢laim 1, characterized in that dinulin is
isolated from 1leek, onion, garlic, artichoke, wheat,

chicory, topinambour, tomato, kanana and/or rye and



are contained in an anount of fromO0.2 to 40 g/kg feed additive and/or
drinking water additive. 4. A feed additive and/or drinking %gter a%ﬂb*ive
according to claim 3, characterized in that the st andar di zSgIBY
conponents fromBacillus subtilis are contained in an anount of from5 to
15 g/ kg. 5. A feed additive and/or drinking water additive according to
claim1l1, characterized in that inulin pbg isolated fromleek, onion,

garlic, artichoke, wheat, chicory, topinanbour, tonato, banana and/or rye
and 19 January 2007 20 contained in an amount of from 100 to 950 g/ kg feed

addi tive apdhen;fdebnkino #a! ghoAddi LLye. « fon AlfRedaddidg ve, Angl ekedri nki ng
wat er additive according to claimb5, characterized in that" said inulin 1is
cont ai ned endthevkeedddddi tirve kimgawadrountddaft ifrcom 100 to 700 g/ kg. 7. A
feed additive and/or drinking water additive according to claim®6,

characterized in that said inulin is contained in the feed additive in an

amount of roma 32040 548q9ftKge 8anf/beed @ddidine apgdier debakingewater
additive according to claimb5, characterized in that said inulin_is
cont ai ned BRACPRELIEBI i nglabifteP addiaiaeeml 2 afBuitatofS3¥dmis861f0 950

g/ kg. 9. A.fe i.{dve. andi.ar i hki - r additi cor di 1,0 claim
8, characté%i?gﬁﬂgﬁj%(%tlga?g%iﬁﬁ%%% b?glggkgaf%gdé%n%ﬁﬁgﬁﬁ}i%ﬁiEgomater
addi tive imn0antanBant g/éf.820 to 920 g/ kg.

7. A feed additive and/or drinking water additive
according to claim 6, characterized in that said inulin
is contained in the feed additive in an amount of from

320 to 540 g/kg.

8. A feed additive and/or drinking water additive
according to claim 5, characterized in that said inulin
is contained in the drinking water additive in an amount

of from 530 to 950 g/kg.

9, A feed additive and/or drinking water additive
according to c¢laim 8, characterized in that said inulin
is contained in the drinking water additive in an amount

of 820 to 920 g/kg.

10. A feed additive and/or drinking water additive
according to any one of claims 1 to 8, characterized in
that the bacteria of the strain Streptococcus faecium IMB
52 (DSM 3530} are partially replaced with at least one

further bacterial strain.

11. A feed additive and/or drinking water additive
according to any one of claims 1 to 10, characterized in

that 10 to 50% of the bacteria of the strain



10. A feed additive and/or drinking water additive according to any one of
claims 1 to 8, characterized in that the bacteria of the si‘%g 0
Streptococcus faeciumIMB 52 (DSM 3530) are partially repl %“%Wﬁ g-f

| east one further bacterial strain. 11. A feed additive and/or drinking
wat er additive according to any one of clains 1 to 10, characterized in
that 10 to 50% of the bacteria of the strain 19 January 2007 21
Streptococcus faecium I MB 52 (DSM 3530) are replaced with at |east one
further bacterial strain. 12. A feed additive and/or drinking water

addi tive agGardlng Lo Claidniig, ol chanaciess zedeLn Lhat Lhe,at, | east

one further erial strain is selected romt strain acterium
t her nophi | aim (kaBl) oaBSKLT44ET) pbacBiekiiddbadtrerirum t her nophi | um (1-07) (DSM
14412), Bifidobacterium bourn (1-12) (DSM 14413), Bifi dobacterium

t her mophi | um (1-15) (DSM 14414), Bifidobacterium thernophilum (1-19) (DSM

14415) and1Bifi dobacker i waditdierdopiid wn (10200« (PSM +4446) . 2431 tAvkeed

additive and/or drinking water additive according to any one of clains 1
to 12, chaﬁé@?éﬁﬂ@@dtpndﬁh@t I Vi e | ¢Ted B et bR ed atldi EReRallng at

cont ai ned. [pede addldt V8 R0dLan it 40 181 Yo 1addldd urofCEREdi ng to
claim 12, ar acterl ze hat sal br own ae are conprise
Ascophyl | untladosurmfhfdob@cftmdlL&ddthevﬁoﬁhtﬂlﬁom ArTi-kii) ng(memaddbti ve

according to claim13 or 14, characterlzed |nth Ascophyl | ngdosum i s
contained PALARCAABAREHR f r dTHSOEPPI 199y AsroRiY! T Y, noge

Bifideobacterium boum (I-12) (DSM 14413), Bifidobacterium
thermophilum (I-15) {DSM 14414, Bifidobacterium
thermophilum (I~19} (DSM  14415) und Bifidobacterium
thermophilum (I-20) {DSM 14416).

13. A feed additive and/or drinking water additive
according to any one of claims 1 to 12, characterized in

that brown marine algae are additionally contained.

14, A feed additive and/or drirking water additive
according to claim 12, characterized in that said brown

algae are comprised of Ascophyllum nodosun.

15. A feed additive and/or drinking water additive
according te claim 13 or 14, characterized i1n that
Ascophyllum nodosum is contained in an amount of from 300

to 800 g/kg feed additive.

16. A feed additive and/or drinking water additive
according to c¢laim 15, characterized in that Ascophyllum
nodosum 1s contained in an amount of from 450 to 550 g/kg

feed additive.



to 800 g/kg feed additive. 16. A feed additive and/or drinking water
additive according to claim15, characterized in that ASCOP&{]%.{' | um Bg.gosum
is contained in an anount of from 450 to 550 g/kg feed add ‘faqé
January 2007 22 17. A feed additive and/or drinking water additive
according to any one of clainms 1 to 15, characterized in that 8 g Bacillus
subtilis, 60.0 g Streptococcus faecium |MB 52 (DSM 3530), 432 ¢

Bi fi dobacteri um thernophilum bal ance Ascophyl | um nodosum are contai ned
per kg feed additive and/or drinking wdter additive. 18. A feed additive
and/or drinking water additive according to any one of clains 1 to 15,
characterized in that 10 g Bacillus subtilis, 24.75 Streptococcus faecium
| MB 52 (DSM7353@), fHxb gdBifti dabacsed/oam tdeinbphyl uretebSMatiddtdye

bal ance inulin, particularly from_chicqry, atroe fgnt gLned er .kgdf eed

addi tive aRBFEFdArEnkingWatere addripvas 1 aracterizéd in

that 8 g Bacillus subtilis, 60.0 g Streptococcus faecium
IMB 52 (DSM 3530), 432 g Bifidokbacterium thermophilum,
balance Ascophyllum nodosum, are contained per kg feed

additive and/or drinking water additive.

18. A feed additive and/or drinking water additive
according to any one of c¢laims 1 to 15, characterized in
that 10 g Bacillus subtilis, 24.75 Streptococcus faecium
IMB 52 (DSM 3530), 10.5 g Bifidobacterium thermophilum
(DSM 14414}, balance inulin, particularly from chicory,
are contained per kg feed additive and/or drinking water

additive.



