M CROORGANI SM  PROCESS FOR OBTAINING I T, : _ AND FEEDSTUFF
ADDI TI VE The present invention relates to a mcroorganism 5 of
the genus Eubacterium which is sui table in pure culture or m xed

culture for the detoxification - trichothecenes, and to a process -

for the isolation . dlﬁi(ﬁﬁfrsﬂtspr&f ’gtﬂ(ﬁ{'ﬂﬂfh I\.[ajll.a\ll;ion and its use
a%m&#ﬁ—e—ma—m—s—m——ﬂ’)

and - a feedstuff ,
Trichot hecenes which bel ong AND) FREDSTURR GIDIDXITEVE cl ass are contained
i n numerous ani mal feedstuffs, where they are custonarily introduced
into the feed- stuffs via nmould fungi found on cereals or grasses. As
a result of the urresi peesadr nirtergiicn vélayest @d na, n&.&roigli-gwif fskec ul alr
trichot he enes ani mal s, .both their roductivity.an or exanpl e,
the growt qhét“ﬁn genus - Fubagterifm.y, Wgacgari“’r néPé&?é&eco’rféuPblﬁ on of

f eed- StL&ﬁlﬁxﬂQ@”&ﬁf witkdeda sulyhanesss! yeworddtdgaddatiion of
utilization rate occurring in addition to damage to the 20 ,health of the

animal s. To dF¥HFHRERCEMRESIVAIE &OF et SPTOCESF KR%t Phhs I SUREASHS

processes foreirghng s proéﬁ'é@i@h”Qn&hﬁéﬁm{&étﬂénhaﬂ@ gkeady heen
di scl osed. Thus, 1n WO 91/13555, for exanple, a feedstuff

additive and & %ﬁ%%fs%fﬁ AL Hel T PTG § 00 FhenfRerOsroamiEms |

describegg where ppFilid@se®énds PWhioRi | belong Cabe %haerﬁlyc%rt%ﬁ%@ed to
the feed in order to iInac- tivate the nycotoxins. To incCrease the

effect of. theskass gl |eMtainacds in { pamegpus clagdmads e feedgtadfswith a
sequestering Joond ke dfet 1 R%CHEALE fREEEEELH - ifito the feed-

stuffs via mould fungi found on cereals or grasses. As

a result of the undesired administration of mycotoxins,
15 in particular trichothecenes, to animals, both their
productivity and, for example, the growth of the ani-
mals is inhibited, an increased consumption of feed-
stuff together with a simultaneously poorer feedstuff
utilization ra"ce occurring in addition to damage to the
20 health of the animals. To eliminate the adverse effects
of mycotoxins, numerous processes for binding or
adsorbing these toxins have already been disclosed.
Thus, in WO 91/13555, for example, a feedstuff
additive and a process for the inactivation of myco-
25 toxins is described, where particles of a phyllpsili-
cate mineral are added to the feed in order to inac-
 tivate the mycotoxins. To increase the effect of these
phyllosilicates, the particles are coated with a
sequestering agent in order to accelerate the effect. A
30 feedstuff 'is furthermore known, for example, from
WO 92/05706 in which ‘montmorillonite clay is contained
as a feedstuff a.dditive. These natural clay minerals
having large internal 's_urface areas should bind the
mycotoxins to the surface on account of their porosity
35 and immobilize them in this manmer.
Furthermore, a feedstuff additive has been dis-
closed in the Austrian Utility Model A'I;-U 504 in which



30 feedstuff is furthermore known, for exa‘mpsle tHaﬁerReplaced/\D 92/ 05706
in which nontnorillonite clay is contained dditive.
These natural clay mnerals havi ng l.arge i nt reas shoul d
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bi'nd the ny cot oxi ns to the surface-o@ account por osity and
i mobi | i ze them %%Q g, g fagggstog ffd?i:d.dl tive
has been di s- éﬂz 5’ %rat lljlstlrsl an %%J ‘f’%@ﬂnl\% ¥ T U 504 in which
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epoxi dases an to d ot oxi ns .chegi.c Lothin
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addition qQf zeolites r nt, V t|o

aims at meki nigCavER! & I *&%ﬁ’&?ﬂ“% prepa%la&;_a%lr gca%I ?ﬁng nc'il % Eed™ni xed
culture isol atied a8aitfonablr abohabesabndwehd like.which |t i s possible to
convert nycot oxins arti uI ar trichothecenes, in a. .10 cont.r I I ed
nmanner into substaﬂ@@spgﬁﬁgﬂ arBVERVEPBI BGVc &S I"i‘é:rmaé?éj are
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To solve this, object, a_m croorgani smo nus Eu acteri umwas ,

i sol at ed whi chs?iaEGIit abFems %?e“ﬂ%&%xﬂ"ﬁ?’&&%ton BEERr i ¥RbERecknestS n pure
cul ture, 1whi choBaspheerdepesi-ted tloh@ nBSV: ngh%&ﬂ@uiamﬁﬁmﬁ&n 15

M kr oor gani snen Und Zel | kul turen on 17 Septe 1997 as DSM

11798, or ni xXEASEENLEr e 1R tn @%tvéwa@% PRAERPHCHBLRs MRSEANGTSaVik i ch

has beenagspﬁﬁyggewa&eanhg BSMp1 Baut seke wBaEH Wie Yorrdddoraani smen

Und - Zel | kulturen GrbH on 17 Septenber 1997 as DSM 11799, or ‘ot her

anaer obi ¢ particular in animal breedlng, by biochemical degrada-
tion. _

15 To solve this object, a microorganism of the genus

Eubacterium was isolated which is suitable for the
detoxification of trichothecenes in pure culture,
DSM 11798, | or mixed culture with the strain Entero-
coccus casseliflavus, DSM 11799, or other anaerobic
20 microorganisms. According to a novel refinement of the
invention, the microorganism is suitable for the
detoxification of trichothecenes in mixed culture with
other anaerobic microorganisms, in particular from the
genus Enterococcus, Streptococcus, Lactococcus, Bacil-
25 lus or Lactobacillus.

The microorganism of the genus Eubacterium, | which
is also called Eubacterium sp. on account of its
association with the genus Eubacterium, and which was
deposited in pure culture in the Collection of German

30 Microorganisms under the number DSM 11798, or in mixed
culture with the strain Enterococcus casseliflavus,
which was deposited in the Collection of German Micro-
organisms under the number DSM 11799, is in particular
suitable according to the invention for the detoxi-

35 fication of, in particular, deoxynivalenol (DON), T-2
toxin, - HT-2 toxin, nivalenol, monoacétoxyscirpenol,

diacetoxyscirpenol, trichodermol, verrucarin, rorodin,

THIS SHEET HAS BEEN
‘ REPLACED




m croorgani sms. According to a novel refinement of the'invention, the 20
m croorganism is suitable for the detoxification of trichothecenes in

m xed culture with other anaerobic mcroorganisns, in particular from
t he genus Ent er ococcus, Streptocoecus-Lactococcus Bacillus or

Lact obaci | | us roorgal Hﬁ %Hi $Mm  whi ch
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Trichothecene . reduced non-toxic form

The morphology of the microorganism according to

15 the invention shows preferably that it is an anaerobic
gram-positive, rod-like, non-spore-forming bacterium,

in particular 0.1 to 3 um 1long, which occurs both
individually, in pairs or in long chains, in particular

up to approximately 150 um. Phylogenetic analysis of

20 the microorganism according to the invention has in

particular shown a 16S RNA sequence, namely

1 CCTGGCTCAG GATGAACGCT GGCGGCGTGC TTAACACATG
CAAGTCGAAC. GGATAACCCG
25 61 CCTCCGGGCG GTTATAGAGT GGCGAACGGG TGAGTAACAC
GTGACCAACC TACCTCCCAC
121 TCCGGGATAA CCCAGGGAAA CCTGCGCTAA TACCGGATAC
TCCGGGGCCC CCGCATGGGE | '
181 GCGCCGGGAA AGCCCCGACG GTGGGAGATG GGGTCGCGGC
30 CTATTAGGTA GTCGGCGGGG ' '



[err] The rmrphol ogy of the microorgani smaccording to 15
the invention shows preferably that it is an anaerobic gram positive,

rod-1i ke, non-spore-form ng bacterium in particular 0.1 to 3 [err]m
| ong, which occurs bot h i ndi vi dual Fy4 +n pairs or in Iong chains, in
particul ar ycgc'f& 1l Qaeied M of 20
t he mcroorganlsm accor[c;i)l ng (%@é%ue mve%ﬁodr'] hé%: in part cul'ar shown a

16S RNA sequeBRECGAETEE YCCACATTGGG 1 CCTGGCTCAG GATGAACGCT GGCGGCGIGC

e e
GGCGAACGGG  TGAGTAREAC 1 Cﬁﬁ§§§§§?ﬁA
COCAGGGAAA COXGKITIAGT ACOGRAREEG  TOCGGEGECOC CCGCATGRRG 181
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TCGGGTTGTA AACCGCTTTC
421 AGCAGGGAAG AAGTTGACGG'
GCTAACTACG TGCCAGCAGC
481 CGCGGTAATA CGTAGGGAGC
GGGCGTAAAG CGCGCGTAGG
541 CGGGCGCTTA AGCGGAATCT
CCAGCCGGAT TCCGAACTGG
601 GCGCCTCGAG TTCGGTAGAG
AGCGGTGAAA TGCGCAGATA
661 TTGGGAAGAA CACCGATGGC
TAACTGACGC TGAGGTGCGA
721 AAGCTAGGGG AGCGAACAGG
TAGCCGTAAA CGATGGGCAC
781 TAGGTGTGGG GGGGAATGCC
CATTAAGTGC CCCGCCTGGG
841 GAGTACGGCC GCAAGGCTAA
GGCCCGCACA AGCAGCGGAG
901 CATGTGGCTT AATTCGAAGC
GGCTTGACAT GCAGGTGAAG
961 CGGCGGAAAC GCCGTGGCCG
TGCATGGCTG TCGTCAGCTC
1021 GTGTCGTGAG ATGTTGGGTT
CCCCTGTCGT ATGTTGCCAT
1081 CATTCAGTTG GGGACTCGTA
CGGAGGAAGG: TGGGGACGAC
1141 GTCAAGTCAT - CATGCCCTTT
GCTACAATGG CCGGTACAAC
1201 GGGCTGCGAG CCAGCGATGG
GGTCCCAGTT CGGATCGGAG
1261 GCTGCAACCC GCCTCCGTGA
GCGGATCAGC ATGCCGCGGT

TACCTGCAGA
GAGCGTTATC
CTAATCTGAG
GAAGACGGAA
GAAGGCAGTC
ATTAGATACC
CCTCCGTGCC
AACTCAAAGG
AACGCGAAGA
AGAGGAGCCT
AAGTCCCGCA
CGAGACTGCC
ATGCCCTGGG
CGAGCGAATC

AGTCGGAGTT

AGAAGCTCCG

"CGGATTTATT

GGCTCAACCC
TTCCCAGTGT
TTCTGGGCCG
CTGGTAGTCC
GCAGCTAACG
AATTGACGGG
ACCTTACCAG
GCACAGGTGG
ACGAGCGCRA
GGCGTCAAGC
CTGCACACGT
CCTCAAAACC

GCTAGTAATC



- 4- 241 TAACGGCCCA COGAGCCCGC GATAGGTAGC CGGGTTGAGA GACCGATCGG
CCACATTGGG 301 ACTGAGATAC GGOCCAGACT CCTACGGGAG GCAGCAGTGG
GGAATTTTGC GCAATGGGGG 5 361 AAACCCTGAC GCAGCAACGC CGCGTGCGGG
ACGAAGGCCT TCGGGTTGTA AACCGCTTTC - 5 - 421 AGCAGGGAAG AAGTTGACGG
TACCTGCAGA AGAAGCT 4 TA
CGTAGGGAGC GAGCGT% %ch&mwﬁéamle
CGGGOGCTTA AGESPAAETTG OTeREEAGAG: GGCTCAACCC CCAGCOGGAT TCOGAACTGG

TOOOAGATA 15 19661 MARSSHATA CERCARTEED CRgRRpatifc T et os

TAACTGACGC T@&E&@GT AAGGGGG&@@ AAGCTAGGGG AGCGAACAGG ATTAGATACC

CTGGTAGTCC TAGCOGT, TAGGTGT%E GGGGAATGCC
CCTCCGTGOE  GCAGCTAASL %G&QTM%T&G%%&%CCGGAAGG T84$CERGTACGECC
GCAAGGCTAA AACTCAAAGG  AATTGACGGG GGOCCGCACA AGCAGOGGAG 901

CATGTGGCTT AATTCGAAGC AACGCGAAGA ACCTTACCAG GGCTTGACAT, GCAGGTGAAG 25
961 CGGOGGAAAC CEReTGEegeepcRGGaateT ofCcACReGT@SCroorggdRicReing

TCGTCACCTC ao%ltﬁT hehSAes A RRhT W
COCCTGTCGT ATGT 1GOCA 1081 CATTCAGITG CTCGTA CGA %A
GGOGTCAAGC 3otamemmolrmm@vh1ch are pert QCARGE
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correspondence to bacteria of the genus Eubacter:.um
However, it was not possible to find any gene sequence
corresponding sufficiently to a known microorganism,
from which it results that the microorganism according

.15 to the invention is a m_icroorganism within the genus
Eubacterium which has still not been isolated and
classified to date. Physiological investigations, such
as, for example, fermentation spectra, reduction of
nitrate to nitrite, also clearly showed the association

20 with the genus Eubacterium.

A further object of the present invention is to
make available a process for obtaining both a pure
culture of the microorganism DSM 11798 and its mixed
culture with the strain Enterococcus. casseliflavus,

25 DSM 11799, and other anaerobic microorgani'sms, an
optimization of yvield both in the economical and in the
gquantitative respect being aimed at in particular.

To achieve this object, the process according to
the invention is carried out in such a way that a mixed |

30 culture DSM 11799 is obtained £from the microorganism
and Enterococcus casseliflavus from bovine rumen by
culturing or fermenting at least twice in dilution
series and anaerobic culturing conditions. To obtain
both the mixed culture and the pure culture of the

35 microdr_ganism according to the invention, culturing
and/or ‘fermenting in dilution series at least twice has

proved favourable, since in this manner an ensured



35 1261 GCTGCAACCC GCCTCCGIGA AGTCGGAGIT GCTAGTAATC GCGGATCAGC
ATGCCGECGEET _ =5-- 1321 GAATACGITC
CCGEECCTTG TACACACCGC CCGICACACC . ACCCGAGITG TCTGCACCCG 1381
AAGTCGACGG CCCAACCCGC GAGGGGGGAG TCGCCARGS TGTGGGGAGT AAGGEEEGETG 5

1441 AAGTCGTAAC G(;%G ggC?AA quence
data of t h@W i é % 8 ﬁ ro%r e%dw argf%%g%\mggene
sequences - of f@w-&e:en@f :.ntatrtfém.frgcrbp%gamdeV\kun:hcaneapamtabnishe
dormain of 10 bacteria, This son_anal ysi s_showed th test,
correspondend’é"’i b‘éi%‘?%ﬂ’ée%f nﬁ%r?;%ﬁ%§nﬁf8%ct‘é??unﬂe acﬁl&%@'\?@ |t was
not possi bl e mzidtdith aflye geneesehileneondi tions| eshendulgustihbi amelrzbh:y to a
known m croorganism . fromwhich it results that the mcrogﬁ%ggl

accor di ng°15 ¥ ReRER RN RERCFSIRI oy TP i KRB h 8

Eubact eri um vﬁélefbﬂaéd s&hl la Nnghsbefind gttt dodngy, andC|@§z'§l ftﬁéi basdat e.
Physi ol ogi cal investigatjons, such as, for exar% ferment ati
spectra, redRENQFPRETe haWingafe BaFiq 19F - s 15399 ERoROd

associ ati on 2h Waldhicha aieruspRbRaRAETYMe0 20, benfgf%trf&%uq@rqgt of

the present inventionis to aval | abl'e a process for obt ai ni ng both
a pure clRReFeraply hé%l%‘?‘%ﬁﬁgarﬁ%’?n e 1 oraTténd oft s thiecedicro—cy| ture

Wi th theqgt raéfbmﬁﬁoﬁﬁegﬁlﬁﬁssﬂ | {h@VUsSwention, anaerobic condi-
tions with a low redox potential are important, it sur-
prisingly only being possib]_.e to achieve a sufficiently
rapid growth in the presence of H;.

An even more rapid growth of the microorganism

15 according to the invention can be achieved by carrying
out the culturing and/or fermentation at an over-
pressure of 0.2 to 3 bar, in particular 0.5 to 1 bar,

as this corresponds to a further preferred embodiment.

It was possible to achieve further improved growth of -

20 the microorganism DSM 11798 according to the invention
by preferably carrying out the culturing and/or fer-
mentation at a temperature of 35 to 42°C, in particular
approximately 37°C. The pH optimum for the culturing or
fermentation in the process according to the invention

25 was preferably a pH of betwéen 6 and 8 and in parti-
cular between 7 and 7.5. Under these conditions, it is
possible to obtain both a pure culture of the micro-
organism DSM 11798 and its mixed culture (DSM 11799)
described above in as short a time as possible and

30 wusing relatively few dilution series. Optimal results
can be achieved with the process ‘according to the
invention by preferably carrying out the culturing
and/or fermentation in a media preparation comprising
components selected from: argininel, citrulline, pep-

35 tone, yeast extract, fatty acid mixture(s), mineral
solution(s), glucose, haemin solution, ménadione, vita~

min solution, trace elements and reducing agents.



25 ‘DSM 11799, and other anaerobic mcroorganisns, an optim zation

of yield both in the economcal and in the quantitative respect being
aimed at in particular. To achieve this object, the process
according to t he invention is carrie@ eut in such-a way that a mixed 30

cul ture DSM 11799 l&to%p%%%nt O%Eﬂﬁa%ﬁ{iw{ﬁa@ Sikdia %%ﬁltt%ecr]] eaccus

cassel i f | avus from OVI ne rurren uring or ferne
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products &nd, d’r’ﬁe%‘é’r?‘?CtﬂfarEnﬁerocoFGHﬁveﬁastﬁe%lrﬁJﬁ‘f‘% HRPrORE s or

contaminati onging ovhbl WRERSIHEE THhidASs L Ses pamtb%eaeiy etk i i
mai ntai n the anaerobic _conditions, the cul tur| ngp_and/ or 5 fernentation

according to ¥Pe SORMFENY oFRGaPLAGESS aBPeCciiicy YorqﬁRFI?q'P}? g% dtMosphere

of Herr] andaf&hetr bf t§§u86§e adRId0SRhebeaayl NG aar 6’ééz.gl::igfularl

Herr]:CJerr] of 10:90 to 90: 10, i n particular gprom rrat(;ﬁ%
bei ng parti cuPEeferred ﬁFE?@FaS’Ifyté@ darerntion, tak hewsik Lﬂ”}%ro- 10

or gani SmacCogeh fgrifgt BRa) ¥ eREbABN£2026R0B1 G %mb 5% by Widithev i a | ow
redox potential are inportant, It sur- prisingly only being possible to

achi eve a.suffactieelyr O. Z*apb&' gvenghti n ehe ghunnsreisf #fided]. By
An even nore £a@|d; GAOWA @ 1t Neom §T9Pr AN $Bight of glucose, the

growth of Enterococcus casseliflavus is promoted at the .

start of the culturing and/or fermentation, which leads
15 to a fall in the redox potential. By lowering the redox

potential, optimum growth conditibns for the micro-

organism according to the invention were created, so

‘that, for example, chemicals, such as cysteine, in the

media preparation can be dispensed with by means of a
20 controlled addition of _glucose. '

In order to achieve the detoxificatioﬁ of myco-
toxins, in pérticular- trichothecenes, to other advan-
tageous effect with the microorganisms and/or mixed
culture according to the invention, enzyme preparation

25 of the active, 'trichothecene-—detoxifying mi_croorganism
and/or other anaerobic microorganisms can preferably
also be added according to the invention.

To obtain a pure culture of the microorganism
DSM 11798, the process accoi‘ding to the invention is |

30 preferably' carried out such that the pure culture of
the microorganism DMS 11798 is obtained from the _
culture or fermentation solution DSM 11799 by at least

" two further dilution series in the media preparation,
in particular with addition of L-arginine as a growth

35 stimulator. By carrying out two further dilution series

in the- media preparation from the culture or fermen-



15 according to the invention can be achieved by carrying
culturing and/or fernmentation at an over-
particul ar O.

enbodi nent .
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to 4% by weight of a reducing agent, in particular of a
mixture of cysteine/sodium sulphide/ sodium carbonate
solution, is added. Particularly for reasons of eco-
nomy, according to the invention the addition of the
reducing agent is kept as low as possible, it having
been shown in the course of comparison experiments that
an increase in the concentration of the réducing agent
beyond 4% by weight causes no further acceleration of
the growth of the microorganism. |

To obtain a storable finished product, the process
according to the invention is preferably continued by
working up the culture or fermentation solution by
concentrating, in particular centrifuging or filtering
and/or stabilization, in particular by freeie— or
spray~-drying or encapsulating. In this connection, for
example, the culture or  fermentation solution is
concentrated in a first step by removing 1ligquid 'by
centrifuging or filtering, and/or carrying out the
stabilization directly.from the fermentation solution,
preferably with addition of a filler or ' carrier
material, such as aluminium silicates, kieselguhrs,

carbohydrates, sugar alcohols, starches, milk and whey

powder, protein hydrolyéates, yeasts and PVPP. By

addition of these carriers or fillers, it is possible

in the following stabilization step, in particular the



5 direction of Enterococcus casseliflavus or correspon- di ng ot her

anaer obi ¢ nmicroorgani sns, it being possible to control the process
specifically depending on the amount of glucose added. According to a
particularly preferred aspect of thegianvention, at the start of the 10 -

culturing and/or ferpenfation 0.1 to 0.5% by weight, .'n articular 0.2%
by.meight,cﬁé{ﬁ%&%ﬁé?%ﬁn%ddé&?agydrylngdm%ﬁQﬁPéﬂlﬁiﬁﬁqo°6.%ﬁﬁ&f Si ght of
gl ucose, -the zati@howde)f &9t bRedecus @rldd iprodusti Inprehbekd taie t he

start of the culturing and/or_fernentation, whjich | eads 11_? to a fall in
the redox potR¥¥ealCuEPT&WRS n§hene™ea8RT IR Bt P ot 173t i Fumdowt h

condi tions fopi4be Beture widhJaBhsM SEEAIAI NEhidr ddWedul elidselaer e
created, so that, for exanple, chem cals, such as cysteine, ,in the
nedi a preparaflamganDS¥ di Epthse@rniathey ARAAECDIEC a MFT A AT S

addi tion of gl NCQOSE-ticular frich OLHE' %Qn@ghiﬁi/t?efé@oé@l&” fgtqriden of

myco- toxins,  in particular trichothecenes, to other advan- _ tageous
effect with téRCERer 0dEFHACHPSUSd/ Backikes or kartobachtlvsdi Wi t he

| nvention, enzwesa&ggsﬁat £ Zhe OhetO%1 20E4YFon ! BICRAGRANMAK T yI NG
m croor gani sm and/or other anaerobic m croorgani sms can preferably
al so be addedisccitamiisided Shyechlgntémna carrieryo asht ai nresplte fulture

of the m.¢yoor | S , . ordisn iJwention
D8 50° pr%l ordBPOnCE par(TNMEEIR cadilty MAESEBES PRO NG b2abTE, fdivent !«
m cr oor gani snweIMSakl A88talhelicdl by nédvolirebilet productc ui suradt@ined.

Tt O0 301 4080 PR LER0R0 L B RS, o, 03 RSPl o e oo
a growh 35 steubsatoce Bavdawor \d nprge inbefnal hsurflabet eaeasersweh - in
the nedia prQggr%yd¥1fgéggégm%ggL£gfeaIﬁﬂygﬂgw_silicates, zeolites
15 and the like, the intended degradation according to the
invention of trichothecenes is further facilitated,
since these are bound physically to the substance
having a large internal surface area, whereupon the
biochemical attack with the microorganism according to
20 the invention is distinctly facilitated.
According to the invention, the micr_oorganism is
further used ih pure' and/of mixed culture (DSM 11798,
DSM 11799) for the production of a feedstuff additive. -
A particularly preferred use according to the invention
25 essentially results in that the pure and/or mixed
culture (DSM 11798 and DSM 11799) is employed as a
freeze- or spray-dried and/or encapsulated or pélleted
immobilizate, if appropriate with addition of a carrier
material. Both the pure and/or mixed culture of the
30 microorganism according to the invention and the spray-
dried immobilizate can be used directly as.a feedstuff
additive, it even being possible to admix the feedstuff
additive to the feedstuff directly during preparation
‘and/or to mix it into the feedstuff either in solid or .
35 in 1iquid'form during feeding to the animals.
In order to achieve an as c’omple_té as possible

degradation or chemical conversion of the tricho-



8- tation solution, the m croorganismDWVS 11798 can be obt ai ned
conpletely pure fromthe mxed culture with Ent erococcus cassel i fl avus,
the addition of the growth stinulator L-arginine advantageously
shifting the 5 equilibriumin the di+edi-on of the pure culture of the

m cr oorgani s s n

according to Y’lﬁ%c?%%%ntl | o% &’sckh}périgbr%oc%d(}g:ﬁthgwgcg%ﬁ){@ t ﬁgggg%‘?ent rat | on of
L- ar gi ni ne. ffee?]stuffna@dietl;.vteo acwmrd:\tfﬂge Eledahepoimﬁm’eiomf C'ifbkre thedi a 10
Phvention in dhreivebiBengE drf o Rt Pl b Feqaryi fLBE P AR e
nedi a prepar a&ligéstive trhat4%fbﬁn\z\/maght ief eassreerhitailrigr agmrna,cuermd i cul ar
of a m xture c;ts}'; §§g‘ﬁg h| de/ SOdI um_car bonate 15 /sol ution,

i s added. 2PartPcl 31" SORNRATS, R o PHF g T84

i nvention themaddati @aleﬁréheof ar&dil@rdﬂgrm&ml sadeptdasg | oo aSthe _
- possible, it havin been_shown in the course of cogpari soallexperl ment s

that an i #RY88EEoN OthePE oftc BHIGERATGRIIS™ HRF FRAKRA n§CS9ERER80 *Deyond .

4% by wei ght €ﬁéS§ﬁv8ﬁtfiBht har aﬁcﬁﬁbﬁh%t iFem0f 0° tot he*Yraitils Mg t hitm
m cr oor gani sm To .obta storabl e finished product, the process
according to PRELIAVERE] AP’ stcbréperﬁﬁll}sébﬁtrl R BP0 kqoPEi LI t he

culture arfp fegppREat 5gnyugel e AMSbYo23 0T CEIY /188, Nth barPREL1&H! 807
centrifuging or filtering and/ or stabilization, in particular by

freeze- or tOsé'ancaeA}sp@;g@r ofn iR INBETPRT IR S| 3CEORARBEI 9 tfhfr‘
exanpl €, (he;CUhEdbh oof of eéﬂ@%fiéc?”cuf@uf%'ﬁ&cokalng reonaRntgAL ed i n

a first step by renmoving liquid by 30 centrifugin filtering, and/or
~carrying out venppaon of the microorganism and Enterococcus casseli-

flavus or other anaerobic microorganisms, in partlcular
15 of the genus Enterococcus, Streptococcus, Lactococcus,
Bacillus or Lactobacillus, which are suitable for the
detoxification of trichothecenes, it is possible to'
convert high concentiations of .trichothecenes, in
particular of deoxynivalenol, T-2 toxiﬁ,- HT-2 toxin,
20 nivalenol, monoacetoxyscirpenol, diacetoxyscirpenol,
trichodermol, verrucarin, rorodin, acetyldeoxy-nivale-
nol, isotrichode:min, hydroxyisotrichodermin, calonect-
rin, T-2 - tetraol, T-2 triol, deacetyl-neosolaniol,
neosolaniol, acetylneosolaniol, sporo-trichiol, tricho-
25 triol, sambucinol and culmorin in feedstuffs into -
chemically harmless substances, such ‘as the deepoxy
metabolite of deoxynivalenol (DOM-1), so that, wusing
the feedstuff additive according to the invention, both
an increase in productivity of the animals and, on |
30 account of the reduced toxicity, an improved feedstuff
conversion rate can be achieved. |
In order to further facilitate the biochemical
degradation of the mycotoxins, in particular tricho-
thecenes, according to the invention a carrier material
35 and/or filler can preferably be additionally contaiﬁed
in the feedstuff additive in an amount of 0.5 to
8 kg/1000 kg, in particular 0.7 to 4 kg/lOOO kg, of the



stabiliZation directly fromthe fermentati on sol ution, preferably with

addition of a filler or carrier material, such as alum niumsilicates,
ki esel guhrs, car bohydrates, sugar al cohols, starches, mlk and whey 35
powder, protein hydrolysates, yeasts 1and PVPP. By addi ti on of

t hese carri er i L.l.er

or. it is_possible i.n the tol P _
stabilizati On%gggsguifﬁ.p i pealls tt)i:e addition o% cJaC}rV:\LAJ.%% mate ‘
-9- freezeidlgi nghd A a¥illlgirsg, itendsppdsHililre of ifeldeatired, taation

- step, to obtajn sQlid product in jch the pyre culture of the

nicroorganisﬁLBB%If%*@gmg?oF?§lns %ﬂ&«éﬁ%ﬁl?ﬁpnghﬁFq sf&gfgances
Ent erococcus ggspel idegralded whidPSMahl 189, coit fited Bnachebfedstuff,
m cr oor gani sns

. iLn particular fromthe genus Ente ocogcqé, Streg;o-
coccus,.Lé%;oEbEé&§?1éXcFPI&?QquﬁiﬁﬁﬂﬁﬁﬁdI%%,av%ﬁ% b of a¥RiShi HasYe for
the det OXIfICat:éoaw&ohgeghaba@gam& for metalRRAFaltadrdi rectly on a
carrier, as a result of 10 which a particularly easjly manageabl e and

storabl e as wellp &0ifeteaRfi cihl Parhicilas o PFEMRIUT sSbht 6fhes:

By deposi ti ngyt BReAyaheQ!, 923 Bty drlat dl Xedighs Ur£188hols, @ SHRSERNCE.
having a large internal surface area, such "~ as argillaceous earths,
al umi ni um si | médkesangdeorhers powdahd t RECLRRR, BHErPAYEABEE. deYPadhfi on

according o bhe/or pVREENLLON Hbiblieeh ddCaeReS iy Ud i d PChnal 8k ed.
since these are bound physically“to“the substance aving a large
i nternal surfddélerea, these egponiele matepiaheanddbratiiisclens t havieg

m croor gani sMaacaRdidd §@ £0rtiB81ARYENURAN Uty NEdd Veh@Chihh2hgd-
of toxins, in pafticular trichotoxins.
A particularly preferred feedstuff additive is

15 characterized in that the feedstuff additive consists
of a mixture of 1 to 65% by weighf, in particular 5 to
SO% by weight, of the spray- or freeze-dried immobi-
lizate of the microorganism and.99 to 35% by weight, in
particular 95 to 50% by weight, of carrier material

20 and/or filler. Feedstuff additives of this type are
suitable, in particular, for the inactivation of deoxy-
nivalenol (DON), T-2- toxin, HT-2 toxin, mnivalenol,
monoacetoxyscirpenol, diacetoxyscirpenol, trichodermol,
verrucarin, rorodin, acetyldeoxy-nivalenol, isotricho-

25 dermin, hydroxyisotrichodermin, calonectrin,. T-2
tetraol, T-2 triol, deacetyl-neosolaniol, neosolaniol,
acetylneosolaniol, sporo-trichiol, trichotriol,'sambu-

- cinol and culmorin both in the feedstuff and in the
digestive tract of animals. _

30 The invention is further explained below by means
of characterization of the microorganism according to
the invention, its growth and activity conditions and
the formation of metabolic products of trichothecenes
with the aid of the microorganism  according to the

35 invention and by means of working examples of feeding

tests. -



According to the invention, the mcroorganismis further used in pure
and/or m xed culture (DSM 11798, DSM 11799) for the production of a
feedstuff additive. . A particularly preferred use according to the
invention 25 essentially results in Ihat the pure and/ or. m xed

culture (DSM 11798 and DSM 11799) is_e ed

spray-dried and/ ogﬂé% CRhSTP At I ?%%F%%@%ng 2, %m)eblll e%[ 1%nT9L

appropri ate vadti-esdi ttﬁlﬁh@thaceﬁéplteansform&xgr i straBof hihhepgmirieswand/ or
m xed culture of the 3 m cr 0o %n sm accor di nggto t he |nvent|$n and t he

spr ay- dri® i FnobPPPEEREVR ~HERRSHPFBLPYy AP edsth

addi tive, it SyedihednErdashdbiné OrathenX ke rkpedtiod fcultuﬁéldllhl \em t-0 the
feedstuff direct]y during preparation, and/or to mx jt into the

f eedst uf f Sei tPRFLNFZRS| iBulrient mediyni (e ARIFLYERJi T T 1%k

ani mal s. condul,ﬁoz% depal@1gchy e@‘@z@t} %;?aé?oaﬁinééﬁhéﬁeDQQ@l/@Oe v/v)
degradation or chem cal conversion of the tric

- 10 - t RRENRE PYEEPHRFSIEE0gECAl Py tacdeft &t RiGENEHY media

feedstuff addjdiye,3eeOrkiiy Le té1e:né&¥§mplr%afr%ftltdi? whiéBaghi \addpn of
trichot hecenes iIn 1}1 edstuffs or in the Igestive tract of animals is

essential |y ctegaccenkzeted iof tdidifering e@%@ﬁntraﬁﬂPﬂﬁv@fCM@i‘sf"a pur e
and/ or 14 M xedo gl thif8e P14 af%%%tg:%&%m %ﬂ%ﬁ&&%ﬁ b Ngs{ 9ctk Neso1utddhy,ent i on

or of a m croorgani sm prepare e invention In an ‘anount
from 10[ err] haemndiesplutébhs/ kpasn extrgxatt i pepsrne)[ alnjcose IGFiag |

cel 15/k0.  per 4900 Kool gaallo Shil bycPhedind! 1Plo¥ed: 16> hss]

cells/kg,. in Icu
the redox potential, 2 to 4% by weight of a reduc:.ng

_ solution consisting of cysteine/Na;S/Na,CO; solution
15 were added both to the PYG and the PY medium and the pH
was adjusted to a value of 7 to 7.5 by CO; gassing. It
is possible with the. aid of this media preparation to
obtain both a pure culture of. the microorganism
DSM 11798 by carrying out several dilution series, and
20 also, in particular with the PYG medium, to obtain a
mixed culture of the microorganism and Enterococcus
casseliflavus (DSM 11799).. The growth of the micro-
organisin is exclusively achieved under strictly.' anaero-
bic conditions with a sufficiently low redox potential
25 and the presence of H,. The opi:imum growth of the
microorganism can be achieved at approximately 37°C, it
also being possible, however, to achieve adequate
growth of the microorganism between 35°C and 38°C. For
culturing the pure culture of the microorganism
30 DSM 11798,' L-arginine in liquid medium has a stimula-
ting effect. | |
Using the microorganism according to the inven-
tion, it is possible, in trichothecenes, to detoxify
these by reductive cleavage of the toxic 12,13-epoxy
35 ring. ' ' '



to 10[err] cells/kg, of the m croorgani smaccording to the ‘invention or-
of the m xed culture according to the in- vention of the nicroorgani sm
"and Ent erococcus casseli- ~flavus or other anaerobic nmicroorganisms, in
particular 15 of the genus Enterococeug3 Streptococcus, Lactococcus,

Baci | l us or Lactobacillus, which e suitable.for th Ification
of. tri chot hecenes,*™§ treP§t58§siﬁ$éem?o 18 %HgﬁvE?Fﬂﬁﬁﬁbhngg%ﬁgeﬁkggtions
of trichot hegeiesthei Bid ofpathé ctukarhothdeenysi yeErnenally Tadt eisn, HT- 2

eosol #ni.ol ,

toxin, 20 nival enol,, _, monoacetqQxyscirpgnol , . _di.acet.oxyscirpenol,
tri choder mol ,th& SRS, Er ,eneac%%?mﬁ’ﬁ)’-% il e- nol,
| sotrichoderm n, hydroxyisotrichoderm n, cal onect- rin, T-2 tetraol,

T-2 triol, deacetyy-
sporo-trichiol, tri

= neosol ani ol , acet

 sapbucinoj _and cU
gm@m suc

necsoliEn

feedstuffs into h_he geepbxy
nmet abol ite of deoxymi ; , SO that, using . R tNy e stuff.
additive according to tRg i onRs bot h an increase iR %fbonniivi
of the animals and, on 30 of the reduced toxicity, afinproved
f eedst uf f conversion rate can be achi eved. In order to further
facilitate the bi ochg.Gakene degradation of the myCoLQ¥dedSon-Ltddiddfthh i CUl ar
tricho-. t hecenes, according to the invention a carrier material 35 .
and/or filler can preferably be additionally contained in the feedstuff
additive in an anmobunt of 0.5 to 8 kg/ 1000 kg, in particulgr 0.7 to 4
kg/ 1000 kg, of the | . | i o
) Microorganism
!ﬁ% R'. éﬁl CHs “Re
" &
Deoxynivalencl . poM-1

Both the fermentation conditions and useable
fermentation processes will subsequently be illustrated
by way of example for the fermentation of the micro-
organism DSM 11798 according to the invention and in

10 coculture with other facultative and anaerobic micro-
- organisms and in mixed culture with Enterococcus cas-
seliflavus (DSM 11799).

Fermentation conditions:

i5 Fermentatian_ temperature . between 35 and 42°C, in
particular approximately 37°C; .
pH range for the fermentation between 6 and 8, in
particular:7.0-7.5; ' _
Redox potential: 0 - -350 mV, depending .on hdw the
20 'process is carried out; . |
Gas atmosphere: H,/CO; 10:90 to 90:10, in particular
80:20; -
Fermentation pressure: 0.2 - 3 bar, in particular 0.5
to 1 bar. " : o
25



feedstuff. By neans bf the addition of carrier mate- rials and/or

fillers, it is possible, if desired, to bi nd the nycotoxins and al so
ot her harnful substances = to be degraded which can be contained in the
~feedstuff, 5 physically to the substarcad, -as a result of which they
are no Ionger avai abI tahol i | S
particul ar, alum a'%ged%% C%% é:gLeu PLbLHﬁh%r’at gg%%sugar

al cohol s, steﬂrnie yeastl Iextmatt/meyeppmelar ha@nuherandhhdemh.ysapes,

easts 10 and/or PVPP enpl oyed as _a rr er teri_al_and/or_
?‘/lller t heseFEHHT%r S H&ngPgP:? )a/m BT £ iH3%ers ﬁﬁgaﬁg mln?ﬁ%(/egotlg—be_

particul arly et egesosat &1 bibfebi Noagum caebohaxens, doa)pabp'rtcml—ar
tri chot oxi ns. A art i cul ar!léragpef er ed,.feedstuff ,addi @Pi s 15
char act er Pzed3 HL¥ HEFUEPRS feEH%‘E%f‘F ti §8 EBi"@Fst yitamigs SQIMCION o of 1

to 65% by weighy , rédudpid &b, 5 tO 50% by wei ght, of the spray or
freeze-dried i nmobi - |izate of_ the mcroor%anls and 99 to 35%b

wei ght, in parfarchaus oRYDH Ry FPARILRT ri EETTSREAT &PnZO

and/or fillerprod@gsisiat foe agi ddves wdrd his type are suitable, in
particular, for the inactivation of deoxy- ni val enol (DON), T-2 toxin,

HT-2 toxin, nivalenol, nmonoacet oxysci rpenol , di acet oxysci rpenol ,

trichodergol , 1) daﬂ&ﬁrf@ﬁﬁéﬂ'%a%{&{@fr‘the%?}é"éi%ifré“ﬂ@hefﬁss i sot ri cho-

25 dermn, r oxyi sotri ermn cal onectrin tetraol, T-2
triol, deacetyl nmmm ‘s&ezsllamaglion of addiey| medivmaratl 121°C

spor o=t 11 chi ol U1 04100 o, SaBPUzs1e  £L ke eIk CUlGSI MOt | Rridhe

feedstuff and in gestive tract e 1 nvention
~is further expedivred bel oﬁ\em}len’eahson tefperaruceer PEat B6n48CCthe in

(r:no(r:urtlio'?ir gggr Z%gfgf&gjh&gf %?n%fl onlg'g'r‘e %{{% rﬁncw“r:%dgét@sé&g%gt ri gﬁ%t hecenes

with theldi d additiomi ofoosgdinm mcarbonditeg amdt red8&ingnvagentn ding by

means of worhrggq&gngle% ﬂkfgﬁgérﬁhtll a pH of 6-8, in particular
of 7-7.5, is achieved. Subseguent addition of 1—10% Qf_
‘inoculum which was precultured for 24-48 h, in
particular 5%. Fermentation until the start of the

20 stationary -phase - dura;ion approximately 20-50 h,
depending on the substrate concentration or until a
microorganism count in the range form 10*-10'% is
achieved.

The process is essentially controlled by the

25 substrate concentration

2) ~ Fed-batch fermentation of the .pure culture
~ DSM 11798: |

Procedure: sterilization, buffering, reduction and

30 inoculation of the medium as in 1. Increase in the
bioinass vield by means of batchwise or. continuous
addition of substrate, e.g. arginine, citrulline. The .
culture is kept in the exponential growth phase by
keeping the substrate concentration at a relatively

35 high level. A fermentation time of up to 60 h is

- possible using this method of carrying out the process.



tests. | - 12 - The m'cr'oorgahi sm

according to the invention is an acti-ve, trichothecene-transformng
strain, in particu- lar a deoxynivalenol-transformng strain, and
IS obtai ned from bovine runen by repgsted culture in an 5 opti'm zed -

nut ri ent nmedi um under anaerobic culturin ondi tions, nanely a
Cerr]:Herr] gas-3tnoBpRECES(20+B0 \?PP)%rone d o&ngre%&%té%tre 0.5 to
1.5 bar. PYG ga@ifiofiedizhd feRmntstd dier etimed MedtGumiEReidthi of whi ch
in each case consisted of differing concentrations of two dif- 10 .
ferent niner AreE¥PetionsinAbBBPERELEY ock sol ution, haemi n sol uti on,
yeast extract, peptone, glucose being additionally added to the PYG
medium | n order to | gwer t he redox potential, 2 to 4% by wei ght of a
reducing 5 3bl utGBH-igBiRiisst | Agr@enéasienne RE[ erthies NapERr | ydritye
solution 15 weg&g ffeled. both to the PYG and the PY nedium and the pH was
adjusted to a value of 7 to 7.5 by CJerr] gassing. It is possible with
the aid of this nebRrecederar asFerilbzatiopht Huffieaiimda Faduchiiorurandf t he
m croor gani s PoM 347 tgg& k ver aks dihutg i and 20
al so, in par?%%% ar mn%% ?ﬁé G?%%%#gﬂlg#% %ﬁtgfn%fééh %#%% ét ?ﬁ}e of

t he ni croor gawp shoatbleEatarscodc e staddswainy Iphase {IBSMaamg)siomhe
grow h ofy sthe_mcrQ-, . gad) i |$55!u j.ve hi eyed trigetly
anaer o- 10 btl:%n c%%‘fjfﬁl%onlgé w%ﬁﬁagds% I Clen th%g\?lv%r eggx %‘g@gﬁ ?IZII dZ% and
the presence sbértlernhtrigdht sopuitdom.gmet leffludnd is guldresdrgghnirsm can

be achieyed al QBBEgéEm@éﬂﬁlégg€%6iﬁédiEp batchwise or continuously

spray-dried.

15 4) Fermentation of the pure culture DSM 11798 in
coculture with other facultati ve and strictly anaero- -
bic microorganisms or fermentation of the céculture
DSM 11799 |

20 Examples of cocultures which can be employed:

H; producers DSM 11798 + Butyrvibrio sp.f
' _ DSM 11798 + Ruminococcus sp.
Probiotics - . DSM 11798 + Enterococcus casseliflavus
= DSM 11799 |
25 DSM 11798 + Streptococcus sp.

(enterococci, lactic acid
streptococci, anaerobic streptococci)
DSM 11798. + Leuconostoc sp.

DSM 11798 + Pediococcus sp.
30' . ' DSM 11798 + Lactobacillus sp.
DSM 11798 + Bifidobacterium'sp.
DSM 11798 + Bacillus sp.
. DSM 11798 + Megasphera’sp.
Yeasts DSM-11798 + Saccharomyces sp.
35 | DSM 11798 + Klyveromyces sp.
DSM 11798 + Candida sp. o



al so bei ng possi ble, however, to-achieve adequate grow h of the

m croorgani sm between 35[err]C and 38[err]C. For ~culturing the pure
culture of the microorganism30 DSM 11798, L-arginine i n |iquid medi um has
a stinmul a- t| ng effect Usigy the m croorgani smaccording to.

t he i nven- passi bl

' h fy .
these by reducti ng' & e%@aﬁg 8Fg?ﬁég{“8x |q‘51t &é&ﬁ%gﬁﬁ%@@%&léﬁnggkgéé bn
- 13 - . thelhenes ehghdoBos ¢lediuee tinyhsedprenpbyestban har ¢he fisirt-h t he

aid of the trlcholhecencp aenerally AR als? for! BanP S add! GROUNeCNe

protective organism in the work-up and stabilization. A
5 minimization of microorganism count loéses of DSM 11798
takes place here and they serve in some cases as

additional productivity promoters in animal production.

4a) Batch fermentation in coculture:

10 I) Preculturing of the co-organism on carbohydrate-
containing medium. The medium described above, which,
however, contains no reducing agent but additionally
carbohydrates for this purpose, is used for reducing
the redox potential Subsequent 1nact1vatlon of the

15 coorganism and inoculation of DSM 11798

II) Simultaneous inoculation of " the co¥or'ganism and
. DSM 11798 and addition of 0.1-1% carbohydrate to the
medium. The medium described above, which, however,

20 contains no reducing agent but additionally carbohydra-
tes for this purpose, is used. The growth of the co-
organism is promoted - raipid fall in the redox poten-
tial - DSM 11798 beglns to- grow on account of the 1deal_
growth conditions.

25 _ ;
III) In combination with I + II: at the end of the
- fermentation addition of carbohydrates for refermenta-
tion of the co-organism. This' leads to a protective
effect (oxygen) in the work-up and stabilization on

30 account of the increased biomass yield.

4b) Fed-batch fermentation in coculturé:

*) batch phase corresponding to 4al, subsequently con-
tinuous/batchwise addition of- substrate . (arginine,

35 citrulline) corresponding to 2.



5 Both the fernentation conditions and useabl e - fermentation
processes will subsequently be illustrated =~ by way of exanple for the
fermentation of the mcro- “organi sm DSM 11798 according to the
invention and in 10 coculture with other17acultative and anaerobic m cro-
organi sms and_| | Xe lture wi th Enteroc sel.ifl ayll (DSM
11960y " kL, Befieh, PhasgofarreoRoRaiad” 6 BT o mpe T A

bet ween 35 anﬂuoéaybatizﬁmsen addltnftrﬁleﬁl al sﬂbsaxaﬂat eiquﬁiﬁiaaufidrc

pH range for the fer ne t at aetmeen 3} 7 b g é g '7.0-7.5;
Redox potenti Frgbnlne SBr YHEREREi AY SﬁtﬁB tHe/ 88 Bro¥ess F? carried

out; Gas at nosphere: H[err]/CC{err] 10: 90 to 90: 10, in particular

80: 20; Fernmentati on pressure: 0.2 - 3 bar paitrcular 0.5 ‘to 1

bar. 25 S 4c) Continuous fermentation of the co ture: :

Batch phase corresponding to 4al, subsequent conversion'
to continuous fermentation by means of addition of an
arginine/carbohydrate- . or citrulline/carbohydrate—
containing nutrient solution. Work-up as in 3.

10

Work-up of the'fermentation;prdducts:

1) Concentration by membrane filtration processes -
(ultrafiltration, microfiltration) or centrifugation.
Subsequent spray-drying or 1lyophilization with oi
15 without organic and/or inorganic carrier materials.

2) Direct spray-drying or lyophilization with or
without organic and/or inorganic carrier maﬁerials.

3) Continuous spray—drying' of the fermentation broth
with or without organic  and/or indrganic carrier -

20 materials. | '
-4) Encapsulation or pelletization in combination with
1, 2 or 3. |
To check the activity of the DON?biotransforming
strain (DSM 11798) in the intestinal medium, an in
25 vitro model using pig’s intestine was developed.

.~ In this connection, in a 1st experiment an in
vitro model with intestinal contents in buffer with
addition of lyophilizate was developed. _

The small intestine and large intestine of a

30 - freshly slaughtered pig were kept under a CO; atmos-
phere. The emptying of the contents of the. sections of
anterior, median and posterior small intestine and
large intestine into individual vessels was carried out

under a CO, atmosphere.



- 14 - Essential nedia constituents: arginine, citrul- i ne,
yeast extract,. peptones, haem n and haem n-con- t-ai ni ng subst ances,

| ower fatty acids, mneral solu- ~tion,  carbonate buffer (sodium
carbonate + CJerr]), optio- 5 nally glugpse, trace el ement sol ution,

vitam n sol ution and reducin ent Vari ous wa f, carrying
out the fermentati®h ™ % c%"é%eg i budifet o Her8 © ﬁo r{t) s%:itrtaﬁ

fernmentation gbntége p%‘CQZ %éé’é@) DEMb3f 7@8re incubatel ekedmoe under
sterilization of the nediumat 121Jerr]C and 1.5 bar or sterile

filtration. ®oePi MF Hef COprRtMOSPRBBPumM to fernentation tenperature of
35-42[err] C, in-  1¢pghki ¢l JE rdfat Wh | Engagaiee vt keditalon igred
CJerr] and 15 addition of sodium carbonate and reduci ng agent. The
gassing i $ cobbenssalintintespipefacmgrkedlyaRosilidgre e f%?t79?n5 bg g
achi eved. Sub Sea&ng,na%ilarbrpfoé ol 1yolHiOCIUNG. WRheh £alRS 15
precul tured or ticu 5% Fernentation until the
start of the partscalanhmylgphéseant hﬁmatthmt bber orrkedelact XOLBO  h,
- depending on u t croorgani sm
count in théés%gnggéé?%gmﬁe%fﬂéafﬁ%? ]?THQ dlzb2 agassa:%: eved.

The process is essi&niZnsl Iynccvdtttr@I | expdayindmt 2Wass ubmtrie® ouhkcergimd i on

a ocgggrteﬁ)t (s:t(é‘?ml; ggn?i[é%{h %rf nﬁlgr%dutﬂﬁ%snt%#dt g’r&%hl n%%é) %‘r]’%;go'- t he

nmedi um as.in activecseapensiohhe bi onass yield by means of batchw se or
continuous  addplLon of UOSIAS £alesBLL™ NaneBkio, | HeailhF

posterior, large intestine;- each 6-8 cm) were incubated
for 24 h with 200 ppm of DON in anaerobie, . reduced,
15 preincubated buffer (30 ml) at 37°C. '
_ This modified in vitro test variant 'has the
advantage that the physiological condition of the
intestine is scarcely affected, since immediate'ly after
slaughter the entire inteetine is transported into the
20 laboratory and pieces of desired length ‘are tied off
there. The pieces are then separated off and incubated
in buffer solution W:Lth DON and act:.ve culture.
The results are clear. The deepoxidation of DON to
DOM-1 can be achieved by means of the active culture
25 It is s:.gnlflcant that this act:\.v:\.ty ca_.n be
demonstrated in all sections of the 1ntest1ne, the
"highest act1v1ty_ being particularly to be found in the
anterior intestine. This is important insofar as the
'major part of the food absorption and thus also the
30 release of the mycotoxins likewise takes place there.

- The action of the microorganism according to the-
invention both in pure culture (DSM 11798) and in mixed
culture of the microorganism and Enterococcue casseli-
flavus (DSM 11799) as well as other anaerobic micro-

35 organis:ﬁs, in particular of the genus Enterococcus,'

Streptococcus, Lactococcus, Bacillus or Lactobacillus



| culture is kept in the exponential growth phase by’ keepi ng t he

substrate concentration at a relatively 35 high level. A fernentation
time of up to 60 h is possi bl e using this nethod of carrying out the
process. : - 19 - - 15 - The . process

Is controlled, by, th substrate’ addi ti an er mentati on time
(Sccumil ati o b be femdbaEreceinnfemmady Wi el rion
fernmentation 18bordtéry PWiotsedl Ulcdncerrddly 1¢H98ken cell dRilagetky e:
sterilization, buffering, reduction and i no ulﬁtion of the nediumas in

1. Batch f er M atf ofeeding pexamphesspa, Pige #RE SPAEKSRASry phase then

conversion 10 to wLERti pHEUSaifer BNt &t | ARLIVEHRINS praftcrddl t i¥indf .
sterile nutrient solutiogn. The effluent is cqllected in ‘a storage tank .
and wor ke@ upclpbeken seldr @uHiyrRusty 1is shpwey- Bpredhe miproorga—y

Fernmentation pfghhayuy e cgidld uig DM d 148 themicat@Gul §8§Ladlt AInpider

facultati ve and strictly anaero- bic_mcroorganisns_-or fernentation
of the cocul tke®ins, [paM Perdgculay fExigprébesrnescul 3ndeLspeinldah be
e”p'oyedi - deoxynivalenol and T-2 toxin, in particular to reduce

them and convert them into physiologically acceptable

10 substances, in the case of deoxynivalenol ihto the
deepoxymetabolite thereof, namely DOM-1. |

To culture the chicken lymphocytes, the following

conditions were adhered to:

15 Cell numbers used: 2 X 10° cells/ml
Stimulation: ConA 5 ug/ml
Mycotoxins:- DON, DOM—l.and T2 toxin,
Concentration range:  DON: 10-0.08 ug/ml
| | | DOM-1: 232-1.81 ug/ml
20 ' - T2 toxin: 30-0.234 ng/ml

Total incubation time: 44 hours, of which 16 hours
labelling time during culturing in an incubator: 40°C,
5% coz; saturated water vapour atmosphere. _

25 with the aid of a laboratory protocol .using
chicken lymphdcyte cell cultures, it is shown for the
active culture that this is able to. biochemically

'degrade mycotoxins, in particular trichothecenes,  in
particular to reduce them, and to convert them into

30 physiologically acceptable substances. This is shown in

~ the following by way of example of DON and its deepoxy;'
metabolite DOM-1: '



H2 producers DSM 11798 + Butyrvibri-o sp. DSM

11798 + Rum nococcus sp. Probiotics -~ DSM 11798 + Ent erococcus
casseliflavus- - = DSM- 11799 25 s DSM 11798
+ Streptococcus sp. - 4@nt erococci, lactic acid -
occi naer r ept pcocc DSM 11798 +
StrEptOCOCCIQﬁfgéggéggféséhegkgng o%%ﬁk&:ggéé gukﬁﬂiﬁboécus.sp. 30

Leuconost oc ‘sp=
DSM 11798 + Lact obpgé | I3 1SPeulture containing thleSMH1EREN+ lympho-

Bi fi dobacteri um sp. DSM 11798 + BaC|IIus sp

DSM 11798 + MigeRph¥es spontinuguglys microsconigqliyyggh ¢°§S@cﬁ%?ﬂﬁ¥%es sp.
35 the culfi®MA4798 + Kiyveronyces sp. - DSM
11798 + Candi da sp ' - 16 - Use
of co- orgénléﬁ%e¢¥#@%eaf%¢ﬁe%9aP?EﬁSserves on the one hand to reduce
the redox potentiaphdNyheitfiated SEIIS b% d10; BERAUGRAN YA iGEEMIRPT DSM
11798 and as a: protective organismin the work-up and stabilization. A

5  mininizat |®¥1S©Ilbrﬁ’é¢@or ghei shaskmtwldss€endf shew pemegful sthies pl ace
here and theyd% {%%néﬂdsafgnﬁgégégféﬁo%lfgggt&bﬁnfb cproductivity pronnters_

in animal pro ernentation 1n coculture: 10 1)
Precul turing of tD@Ncopvoybferatboncipbdhpdeaseen in all concentra-

10 t;on stages, it being remarkable, however, that in a
concentration range of 10 ug/ml-0.625 ug/ml marked:
reductions of the.proliferétion focli are to be observed
with increasing toxin concentration. _

DOM: proliferation foci in all. concentration

15 stages without an apparent change in comparison with
the control up to the highest concentration stage of'
58 ug/ml. | | | |
| - This means that even after 20 hours a marked
adverse effect on the cell activity in the toxin batch

20 is present from a concentration of 0.625 pg/ml, while.
with the deepoxymetabolite itself no negative effects

"on the cell culture were seen even at a concentration
of 58 ug/mi. | N | B
Checking after 28 and after 44 houré:

25 The control batches (unstimulated and ConA) are

unchanged. ' o

The action of the DON on the cell culture ‘has
additionally increased. In those series in which a
change was found even after 20 hours, marked damage to

30 the cells was seen. _ |

Even after these incubation times, it 'was not
possible to find any adverse effect on the cell acti-
vity even at a concentration of the deepoxymetabolite
of 58 ug/ml. '

35 In a second experiment, the action of a feedstuff
additive according to the invention iﬁ a feedstuff

comprising the mycotoxin deoxynivalenol in an amount of



cont ai ni n'g medi um The nedi um descri bed above, which, however, contains

- no reduci ng agent but additionally car bohydrates for this purpose, is
used for reducing the redox potential. Subsequent inactivation of the
15 coorgani smand i nocul ation of DSM-12198 1) Sinmultaneous '

| - 117 d add f. 0.1-1%
carbohydr are 439 85 wBIFBLIRH “Eadibn st TERFL R0 LiReTh -

~however, 20 gd&@i ns no reduci ng agent but- addltlonal ly car bohydra-

tes for this purpose, sed. The wth of the co-
promoted - rd ‘?:hg %\ésrgﬁo%h%o ged "Largg Whigg/ li‘gé ?1'881 s to
grow on accoudsg¥« t Gerededdvided 9rioMd fegdtivenscomSarison | groups,

conmbination with I + Il: at the end of the fermentatlollj1 addi ti Qqn of
car bohydr &t ePIHHLIET FHBRABLSON IXPWRS AN ECED- GFEHRSs M ReTRFPSdads to a

protective neﬂﬁfé%%rté&Xdﬂﬁéétly”afﬂér“ﬁégnﬂﬁgamggétéQ'khéabr@ﬂeQ% 30
account of the increased bionass YVyiel Fed-batch fernmentation in

cocul ture:  20*)}omaRdh ¢aesh: cc?ﬂ?%sﬁé?ﬁépﬁ&lﬂéﬁfalPa‘é%%Ea‘ﬂ%ntCP%/ e
ti nuous/ bat Ché(i&ﬁﬁaléq,?éfé et Hfmifepsi4 ALy (Bf@dpi ne, 35 -citrul I'ine)
corresponding to 2. - 17 -
Feed A commercially available piglet starter was fed
10 to the pigs 7 days after weaning, after which they
received a commercially available piglet growth feed.
The mycotoxin deoxynivalenol was mixed with a  small
. aligquot of the feed in a concentration of 450 ppb
(dissolved in ethanol) in order to intrxoduce it into
15 the feed of the positive comparison group and the test
group. The feed was given ad libitum. _
‘Dose of the feedstuff additive: A feedstuff additive

was added to the feed of the ﬁest group in a dose of

1 kg/t. The feedstuff ad-c'iitive' used was a mixed culture
20 of the microorganism according to the invention with
Enterococcus casseliflavus (DSM 11799), aluminium sili-

cate being added to the mixed culture as a carrier.

Microorganism count: 4 x 10%® cells/kg of f£inished
feedstuff | - )

25 Results: The results are summarized in Table 1, .which .
shows the average growth in weight and the average feed
conversion rate in this test, the negativé comﬁarison
group being fed with feed _co_mprising neither mycotoxin
nor the microorganism accérding to the invention, the

30 positive comparison group being fed with feed compri-
sing only mycof;:oxin, and the test group being fed with
feed_ cpmprisin‘g_ mycotoxin and microorganism aécording

to the invention.



**) bat ch phase correspondi ng to 4al, subsequently con-
ti nuous/ bat chwi se addition of a substrate conbi nation

(argi ni ne/ carbohydrates or citrulline/carbo-hydrates). . 5 4c¢) Conti nuous
fermentation of the coculture: Batchpphase corresponding to 4al, -
subsequent converslg& 1 to continuous fernentation by nmeans of addition
of- an arginin ydr at e- or citrulline/carbohydrate-
containing nutrient solution. Wrk-up as in 3. 10 Wor k-up of the
ferment ati on—products: 1)—Concentt i i

%PSlEEﬁ?riqu%f?on‘

!
Ani C

processes (uItraflltratlon n1craN?9?FéYFon)
Subsequent |spray-drying or |yophil| zajpaistht N cofipdbiybhh
and/or inorganic carrier materials. 2 Direct{ spray-dryijng or

| yophilizatijon with or wi t hout PEFEHPC and/ oy ¥ AP gani c fcarrier
material s. N \ei’bb'fié.?fi‘i‘i§ Spray-dryygg of the fepgentarton DESTTT

with or withoui organic and/or inorgahic carrier 20 materials. 4)
Encapsulatidnrestppérébdzéd)on in conbléatlon withf14 1, 2 or|{ B4

To check t heaetiyH PON-b+et+ -6 a1 (BESMAEEF 8)
in the intesaﬁﬁﬁ?hheﬁ?ﬁﬁ?asgﬁ in 25 v ?E% gbdeluhs %%gb g's |nff§%|ne was

devel oped. animal/dayt kgs connectiop, in a 1st experiment an vitro
n"Ddel W t h Nt estinal conRt-eni-s L (] butf A4 “.Lh addr + faYal ef ] \thhl ! zat e
was developddFeeaSt{Pff The smal | |nt<§@7ne and | af €5t dtestin 3 Bo

freshly sl aughtesrd;ghdmsey8akkept under a CJerr]
. en‘ptyi ng of tthe contents of the sectibns of

posterior snekPspasestPhalingd lar g8 intestine jBto individul veskel s
was carried POgER ander —a CHAEeTT af HUgPET - 1.79 1.61

ptnps- - The

Discussion: It is evident from this test that the

5 feedstuff additive was capable of compensating the
adverse effect of the deoxynivalenol contamination on
weaned piglets, and that the piglets which received
both the mycotoxin and the feedstuff additive consumed
essentially the same amounts of feedstuff as the nega-

10 tive comparison group and also showed an identical feed
conversion rate (FCR) . These résults make it clear that.
it was almost éompletely' possible to compensate the
negative effect of deoxynivalenol by the.mixed culture
according to the invention (DSM 11799).

15 In a further test, the effect of the feedstuff
additive according to the invention against contamina-
tion with trichothecenes was shown in a chick feed. The
parameters used were the final weight, the feed intake
and the feed conversion rate as well as the losses of

20 chicks. The clinical symptoms were also recorded. _
Animals: Chicks of the breed Cobb were investigated
from the first day of 1life onwards. The test was
carried out wusing three groubs, comprising 10,700,
10,900 and 15,700 chicks. A specific chicken feed was

25 admlnlstered ad libitum to the chicken.



- 18 - 20 M of anaerobic buffer + 1 g of intestinal | cont ent

(Cderr] gassed) + DON were incubated at 37[err]C under a CJerr] or
Herr]/CJerr] atnosphere. _ It was found here that in the anterior
section of 5 the small intestine a nmarlggdly positive effect can be

not ed on addition oE Eﬁtive lfégs é [ zgl The fact artic rly
significant L i%l —;F%&E ’Ié Tl gegggsug 88{5&%{&'8 under
pure CJ err] wgassédgtained in aA dowk i ofVvilt ri«gmpmiasmmwaeedar bndg out
using 10 conplete ig s i.ntestine wth a iti tive

f
suspensi on. the teg{:le??%efé%‘gp g‘:e%eav&ng ‘{—?ﬁe;ﬁeﬂét“%gm% lverreo['

posterior, | %&Qﬂéﬂﬁ@taaalt%éh o oEd Wed$  Bnentat &Shlturé 06f24:hlé with
200 ppm of DON in anaerobi ¢ reduced 15 preincubated buffer (30 m) at
37[err]C.5 mlcroorgﬁrgls%{;p e 798) - vitro test variant has the
advant age t hat th‘i/t pch osc%% cg&qgi tijon, o% h<fe lls/ tgft I s eFcar cel y
af fected, since imie yarter Ilaug re intestine is
transported ifded t he 20 | aboratory and pi eces of deS| red length are tied

DUt for sl ut i on wi T BOVIREAET | DE2BupCaras cored in RS sBRdepuge]

clear. The de&poimdatEQﬂ gfrolaﬁ\latrﬁi the Dokt Loa bempahieoﬁdgbpupeam of

- the acti cul ture.

|t ni fi hat is _.a Vit can
be o4 ot Amgiht s 190 Bbt 180D pety i DY cinaSkbY
activity bei ngr pard i€askadi) y to oe found in the

Results: The following table shows the producti-

vity parameters of all three groups.

15 Table 2
Positive Negative Test
comparison|comparison |group
group group
Number of animals 10,700 10,900 15,700
Mean final weight in kg |1.806 {1.91 : 1.92
Mean feedstuff intake({3.161 2.729 2.722
in kg
Feed conversion rate|l.75 1.43 1.42
(FCR)
Losses 205 175 248
| (1.92%) (1.61%)  [(1.58%)

Clinical observations: Marked oral irritation was

evident in many animals of the positive comparison

20 group.

Discussion: Even in the present case, the feedstuff
additive was capable of completely compensating the
adverse effect of the trichotheoenes on the poultry in
relation to the productivity parameters and the clini-

25 cal symptoms. Even in the case of the -poultry, it is



anterior intestine. This is inportant insofar as the maj or part of the
food absorption and thus also the 30 release of the nycotoxins |ikew se
t akes pl ace there. The action of the mcroorgani smaccording to
t he invention both in pure culture gpSM 11798) and in n xed culture

of the m croorgani and Ent.erococcus casseli - DSM 11799) as
wel | as ot helse%FFaéﬁ?’@El q’r"n‘1°é‘rso°3 (i‘ Srigi FEOUP nW%?]?lﬁfﬁ rfeofLVeHe genus
Ent er ocoCCUS the mibFSHHREAEM SDSM LELT9808aUSAdiRAGH |86 ﬂycbﬁ@kﬂﬂam I I'us

- 19 - wi |l be denmonstrated subsequently with the aid o

| abor at ory prEdE&cdird cdnédtAnfdYchiighar é&?#ncﬁF-Pﬁ{leyelghtaanrh Fe&ding

exanpl es on pid%taRked CALAKEPSson group, Vahi tPRi & qﬂrpcfhaa| ahos ghely
protocol using™ 5 chicken cell cultures, it is shown f t he .m croor ga-

ni smt hat5t hilovier apeant ofendatusf| yirkakade 3§ c reswléxu r§, which
particular 1 rdlah eﬁﬁﬁroé&gem aggfc%'lk»itt ;taﬂfé&&%’aéi‘é' Mulacnde{yeﬁ toxin,

in particul ar to re uce conve em i1 nto physiologically
accept abl e 1Gn sifjattimgesto the nihgativse copbagdsopnigrduhol On i wesngt he -

deepoxynet abqh it D35eL QO% i cken
| ynphocyt es, %%ee%éc)%ﬁﬁmﬁlfg c%%di |éﬁ§d\%\gget§dht-e;%edi%%éﬂ€l ‘E Scbil Cel |
nunber s usedPrising 2tlke 10fiercprgenfisinmiaccording Sbi lleat ioventhon, 5

[err]gl ”10 this s%ﬁgt PP not DgylyDgﬁel S‘Bgeléet %tfact of the
' mycotoxins was .compensated, but it was possible to
achieve a further increase in productivity in the ani-

mals which received the microorganism DSM 11798.



Concentration range DON: 10-0.08 [err]g/m

DOM.1: = 232-1.81 [err]g/m 20 _ K
30-0.234 ng/m Total incubation tinme: 44 hours “u ! n!‘ﬂ?um“ ll!l
hour s | abel ling time during culturém@gi# an incubator: eri s Yo

CJerr], saturated water vapour atgosphere. th the aid of a
| aboratory protocol using g:goﬁer‘i F&/ﬁ‘pﬁg)a}lgé'na&\gv cultures, it is

shown for the active cul ture that this is able to biochem cal | y
degrade nycot oxi ns [ articular trjchothecenes arti r to
reduce them and to- c&ﬁfg‘?qmﬁfb‘?ﬁ?‘ﬁt@ gﬁnygﬁﬁPﬁglﬁﬁP??tﬁ’ég W
substances. Thi$o8s #HO¥A iR puret &alﬂ:qklet;’wlag nﬁké&iwﬂt@@fmltﬂl afhdON and

its deepo metabol i te DOVH1: . 20
- M cr%sc%b?@”&he%’k‘???@o‘b?c?% Gagselifiams, DSM 1178Q.cePF dftture

contai ni ng thg; gBACKAN dWPh@ith oENéLS Aterelild NHeBEbYrFhaksmeonisal | y
checked duri ng the culturing. = 5 Checking after 20 hours: The

unsti nul at ed €eirabieeles Eh?ydﬁﬁﬁxhﬁiLFéFhPEl of tyichptBEEEASSthe checks

with ConA show power fyh c$bbflanism bekbeRiagd gy Quaurced, nEwdtd@fation
foci . DON' “proliferation foci are seen in all concentra- 10 tion

stages, it bzPdgiferehatblbe nsarabic thaerearganismgoseentIeteiPd ange
of 10 [ernrd 9/ fl-of). 62Rel eeh¥sN Rt occus, Streptococcus, Lacto-

coccus, Bacillus or Lactobacillus.

3. Microorganism according to claim 1 or 2,
- characterized in that it is suitable fof the detoxifi-
" cation of- deoxynivalenol (DON), T-2 toxin, HT-2 toxin,

15 nivalenol, monoacetoxyscirpenol, diacetoxyscirpenol, |
trichodermol, verrucarin, rorodin, .acetyldeoxynivale—
nol, isotrichoderm_i_n, hydroxyisotrichodermin, calo-
nedtrin, T-2 tetraol, T-2 triol, deaCetylneosoianiol,
neoéolaniol, acetylneosolaniol, sporotrichiol, tricho-

20 triol, sambucinol and culmorin. o

4. Microorganism according to claim 1, 2 or 3,
characterized in that the microorganism detoxifies the
trichothecenes by reductive biotrarisf’ormation of the
epoxide group which is contained in the molecule.

25 5. Microorganism according to one of clalms 1 to
4, characterized in that it 4is an anaerobic ‘gram-
positive, rod-shaped, non-spore-forming bacterium which
occurs individually, in pairs or in long chains.

6. Microorganism according to one of Clalms 1 to

30 5, characterized in that it <contains a 16S RNA

sequence, namely

1 CCTGGCTCAG GATGAACGCT GGCGGCGTGC - TTAACACATG
CAAGTCGAAC GGATAACCCG '

35 ' 61 CCTCCGGGCG GTTATAGAGT GGCGAACGGG TGAGTAACAC
GTGACCAACC TACCTCCCAC e
This Sheet Has Bee

wmme) Wi




reductions of the proliferation foci are to be observed W th increasin
t oxi.n concentrati on. DOM proliferation “‘“ﬁ |IJ ulﬂs‘uul
concentration 15 stages w thout an apparent chan W th

tEe control Ep to the hlghest concent agiBon stage oOf [err g/nL .
Thi
activity in the tooin BECOREREAN s SoPadbRA orerBRiiaaR | é%\sﬁhG%?A 625

[err]g/mM, vWﬁdggGGGccg1dmgdya@@mﬁpoxynetabol|te itself no negative effects

on the cell culture _were seen even_at eng?ﬁéG%gﬁFP |8%§?§ﬁé§&&]g/n1
0

Checki ng after 28 18 gpﬁgpqﬁgAﬁ0uP§cc§§
(unsti nmul at egreyreh2AGRITA) G@y@ggggggnmhanged The actlon of t he DON

on the cell culture has addi ti onal | i ncr eased. I n hose rles
which a chang@4das TAOGRFCSESn  &CC §€GﬁbuP§T%§§F%§§ dgﬁﬁﬁgTﬁé the
cells was segfhccearcee cdat@r®ider these incubation tines, it was not

adverse effect on the cell acti - even at a
| OCTAERGHCOCECAGACE SoTRERRRAGy CeaieRtTbe”| )7,

%th@@d&mﬁ.feedstuff additive according to the
I nvention in stu nprising the nmycot oxi n deoxynival enol in an
amount of 361 AAACCCTGAC GCAGCAACGC - CSCGTGCGGG45HCHPACHRLTh was

fed to V‘@@“e":‘c@dﬂﬁé‘m Waeddpesid -

possible to find an
concentrat.ion of t
second expen

15

20

25

30

35

421 AGCAGGGAAG AAGTTGACGG TACCTGCAGA AGAAGCTCCG

GCTAACTACG TGCCAGCAGC

481 CGCGGTAATA CGTAGGGAGC
GGGCGTAAAG CGCGCGTAGG

541 CGGGCGCTTA AGCGGAATCT
CCAGCCGGAT TCCGAACTGG

601 GCGCCTCGAG TTCGGTAGAG
AGCGGTGAAA TGCGCAGATA

661 TTGGGAAGAA CACCGATGGC
TAACTGACGC TGAGGTGCGA

721 AAGCTAGGGG AGCGAACAGG
TAGCCGTAAA CGATGGGCAC

781 TAGGTGTGGG GGGGAATGCC
CATTAAGTGC CCCGCCTGGG

841 GAGTACGGCC GCAAGGCTAA
GGCCCGCACA AGCAGCGGAG

901 CATGTGGCTT AATTCGAAGC

GGCTTGACAT GCAGGTGAAG

961 CGGCGGAAAC GCCGTGGCCG
TGCATGGCTG - TCGTCAGCTC |

1021 GTGTCGTGAG - ATGTTGGGTT
CCCCTGTCGT ATGTTGCCAT

1081 CATTCAGTTG GGGACTCGTA
CGGAGGAAGG TGGGGACGAC

1141 GTCAAGTCAT CATGCCCTTT

GAGCGTTATC
CTAATCTGAG
GAAGACGGAA

GAAGGCAGTC

ATTAGATACC

CCTCCGTGCC

AACTCAAAGG

AACGCGAAGA

AGAGGAGCCT

AAGTCCCGCA,

CGAGACTGCC

ATGCCCTGGE

GCTACAATGG CCGGTACAAC

This Sheet Has Been Replaced .

THIS SHEET HAS BEEN
REPLACED

Ml

R0

CGGATTTATT
GGCTCAACCC
TTCCCAGTGT
TTCTGGGCCG
CTGGTAGTCC
GCAGCTAACG
AATTGACGGG
ACCTTACCAG
GCACAGGTGG
ACGAGCGCAA
GGCGTCAAGC

CTGCACACGT



gat ed. Ani he breed "Large VM¥if Sheet BiBeed epfced '
rasse" were di l”l | “ e corrparl son group mgﬂuwﬂlﬂm corrparl son

groups and test *greups. ¥hes expe ment start er weani ng
(age Iof thre p:jglt gﬁs_ ; 20 to 22 days)-, Ide p(raoduct ¢ ers O;blt 26 :
gl et starter wasioh FoacERad; fEaccaartlscatocii ' CCackatific o

they  receigecceaePIMEECATEEFA@Vai | abl e piglet growth feed. The

nmycot oxi N deoxyni vaI nol was m xed w C?ZL o] ed in-
a concentration ofl §b ;ﬁﬁ?GCAACGﬂ sgg{:?ggc’&gget‘zh%%%q ¢ﬂfj %@%Jﬁeroduce
it into 15 t hgod@RecRECt AecEOSCEEYe corrparl son group and the test

group. The feed vvas3§| ven ad libitu of the feedst uff A? tive: A

feedst uf f Saddi ti vel321 \GAATAFERTG oCFﬁg'GFGE'EI'GofTIi‘q:FeCI’E%%Q g G Qose of

1 kg/t. The fgedssabtr@iabtéygosegd Was a nixed culture 20 of the
i croorgani smaccording to the invention wth Ent er ococcus

cassel i fl avus (DSMI8¥OPACTUGRAGH uRFSARCCCOC  GRFQEHEFMG EEEEGARGGhe

m xed cul tur éﬁé’f'ﬁ&GGGGGGTG M croorgani smcount: 4 x 10[err]
cell s/ kg of: ?F%?s ed feedstuff 25 Results: The results are sunmari zed

in Table 1, which 1441shAGECERRACVARGGBAGEEH PACCCGRAGMt TGHECE e aver age
feed gonversion rate in this test, the negative conparison group
bei ng fecjf with feed conprising nelther mycot oxi n nor the m croorgani sm
according to the ifhveRroorsst fox30ohbaining somditivezn of obpebaimyded with

oo o osonLaR SBRYYAG! 06 Baed HhEihst, L0, R (1

feed conpri si ng Croorgani sm accor venti on.
zed in that a mixed culture DSM 11799 :Ls obtained from

the microorganism and Enterococcus casseliflavus from
15 bovine rumen by culturing and/or fementing at 1least

twi.ce in dilution series and anaerobic culturing condi-

tions. |

8. Process according to claim 7., ' chai‘acteri-zed in

. that the culturing and/or fementation is carried out in
20 a gas atmosphere of H; and CO,.

9. Process according to claim 8, characterized in
that the gas atmosphere is selected with a ratio of "
Hp:C05 of 10:90 to 90:10, in particular of approxima-
tely 80:20. S

25 _ 10. Process according to one of claims 7 to 9,
characterized in that the culturing and/or fermentation
is carried out at an overpressure of 0.2 to 3 bar, in
particular 0.5 to 1 bar. _

11. Process according to one of claims 7 to 1'0,

30 characterized in that the culturing or fermentation is
.carried out at a temperature of 35 to 42 °Cc, in parti-
cular 37 °C. |

12. Process according to ome of claims 7 to 11,
characterized in that the culturing and/or fermentation

35 is carried out at a pH between 6 and 8, in particular
at a pH between 7 and 7.5. o

13. Process according to one of clalms 7 to 12,
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- 22 - .i - Table 1. : : Positive
Test. . Nunber porrpari son Hlmtll‘ﬂmﬁﬂﬂmum |

group group of animls

Test period (d) ' 1435 - Wi ght i ncr ease/
154.0 126. Feedst uf f

247 %%Ctenzefial% that; T%ﬁkg}“gﬁ%ﬁéﬁ%d%}d/ %85?8?%‘:&{’51)

0 i carried Qut inF&Rmedia preparation compré@ing compol. 79
1.61 Di scussi on: is_ evident from this, test tha&é-f:{)g-
feedstuf f addenv® \Aﬁ%l%‘ébﬁ‘gl efBPMc o ABEREEFF ngaFAdnine, o Fd sy ¢t - of

t he deoxyni Vaﬁé‘ﬁ%néon&éabﬁa"eb&&a@& fat4RANEEh @i gl RESreqBy, t hdhelag
pi gl ets which recei ved bot nycotoxin and the f eedst uf f addi tive

consuned 5 @LERIOR($), t%u@raﬁ@r aheamg 5PlpEa@Be UPNASiPRE  n¥GER 10
tive conpari m iaiﬁi o S9-8 NOVERes | dediiu &g f&fshts. conversion rate
ts make

(FCR). These res It clear that It was al m)st conpl etely
possi bl e to conpenkht ePrpgess anaprding ot eOneofokieX§aMmsal’endP Byt he

T Faer"s Lo Shara CERLAAOACLRUE yrreet 00s( B AEShe, 180 pareln 2
i nventi on agadwkar cOn? a¥i hy- weight, of glucose is added at the start
- 10 of the culturing and/or fermentation. ' |
| 15. Process acccording to one of claims 7 to ':I'.4_,
characterized in that enzyme preparations of the
active, trichothecene-detoxifying m:.croorganlsm and/or'
other anaerobic microorganisms are added.
15 16. Process according to one of claims 7 to. 15,
- characterized in that the pure culture of the micro-
organism DSM 11798 is obtained from the culturing
"and/or fermentation solution by at least two further
dilution' series in the media preparation, in particular
20 adding L arginine as a grbwth stimulator'.

17. Process according to claim 16, characterized
in that, for the fermentation of the pure culture_ of
the media preparatiori, 1 to 4 % by weight of a reducing
agent, in particular a mixture of cysteine/sodium

25 sulphide/sodium carbonate in solution, is added. |

18. Process according to one of claims 7 to 17,
characterized in. that the cultuting and/or fermentation
solution is worked up by concenti*ating, Iin particular
by centrifuging or filtering and/or stabilizing, in .

30 particular: Dby freeze-drying or spray-drying- or
encapsulating.
- 19. Process according to claim 18, characterized
in that the stabilizing is carried out with addition of
a filler or carrier material, such as aluminium sili-
35 cates, kieselguhrs, carbohydrates, sugar alcohols,
starches, milk and whey powder, protein‘ hydrolysates,
yveasts, PVPP. . '
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tion with tri chot hecenes own in a ch| ck fmhe;mlgeenk@aearreters used
were the final wm u“mnmi“a B i nt ake and t ion rate as
wel | as the Io ' . The clini cal M“ %H so recorded.
Ani mal s: Chi cks of ‘t he breed Cobb mere.unyestlgat e first day
of |ife onwards. e t est carried out using_ three roups
conpri sing 10, 700, g U59, \é%otgﬁd TCERRF ARLTE . 1A BPEGi AR g Ohi ((,'E‘égr?df eed
was 25 adm nhst@ges aokdi Div9®) tosihelvbpgkE€dr the preparation of a’
-23 - - Dose of the fe; stuff additive: The feedstuff additive was
cont ai ned in keeet addypives chick feed, only the test group

recei ving the feedst uf fgaddidddedidde to cigedstad i alddrad:uerm@diomd was a
. pure culture of the 5 mcroorgani sm (DSM 11798). M cr.oQr gani sm

count: 1 R 10feat]thel pymey H14on ahgad cultygg (DSM 11733 aRs: Wtenes

wer e adm ni stef n; khexfAajddaifd fixdAe t&?t sPrayPaznddt hedyesi tive
conpari son grou?j?,n io Iﬂ(p'?'ot al arr%uﬁt of 750 ppb &,;L 9 pb of DON and. 250
i3

ppb of T-engapsydated immobiRbizptg; TRELeB ¥bl @SHBEs ©he.
producti - cdiiVePap e £46. of all three groups. 15 _ ~Table 2

22, Feedstuff additive for the inactivation of

10 trichothecenes in feedstuffs or in the digestive tract
of animals, characterized in that the feedstuff addi-
tive contains a pure and/or mixed culture of a micro-
organiem accordinglto one of claims 1 to 6 or a micro-
.organism prepared according to one of claims 7 to 19,

15 in an amount from 10° to 10'? cells/kg, in ‘particular
107 to 10° cells/kg, per 1000 kg of feedstuff.

23. Feedstuff additive according to claim 22,
characterized in that it additionally contains a car-
rier mat.erial and/or filler in an amount from 0.5 to 8

20 kg/1000 kg, in particular 0.7 to 4 kg/1000 kg, of the
feedstuff. _ o

24. Feedstuff additive according to claim 23,
characterized in that aluminium silicates, kieselguhrs,
carbohydrates, sugar alcohols, starch, milk and whey.

25 powder, protein hydiolysates, yveasts and/or PVRP' are
contained as a carrier material or filler. _

- 25. Feedstuff additive according to claim 22, 23
or 24, characterized in that the feedstuff additive
consists of a mixture of 1 to 65 % by weight; in parti-

30 cular 5 to 50 % by weight, of the spray— or freeze-—
dried immobilizate of the microorganism and 99 to 35%
by weight, in particular 95 to 50 % by weight, of car-
rier material and/or filler.

26. Use of a fe_edstufff additive according to ome

35 of claims 22 to 25 for the inactivation of deoxynivale-
nol (DON), T-2 toxin, HT-2 toxin, nivalenol, monoace-

toxyscirpenol, diacetoxyscirpenol,- trichodermol, verru-
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Positive Negative  Test :

conpari son group group Hlll“gmﬂu“lw"““"mer of
animal s 10, 700 10, 900 - 15, 700 _ twemghs ih

1. 806 1.91 1.92 © Mean-- ggedst uff. i nt ake 3 161

2.729 2.722 in gh Fée(-jL conver si on r at 4
1.42 (FCF\farln' L I acety deoxynégg ol, :H_%trlchode%

S (1.92% (1. ﬁﬂz&&oxylsbﬁr%%demn,Owl@ﬁéc@bmrvm-lz)n&et&/abhed oAl
irritation was evi dent in many animals of the paositive corrparlson 20

gr oup. Di §E#947 oACEREY LNROSRE apioden eI AR IR £ cagREYHReOsOLlamdi ti ve
was capabl e oﬁlsgrmggb%xﬁr%m@nsataﬂwdtenol ashepn e 3T el Odulds- |
trichot hecenes on the Eou try in- relation to the productivity

par anet er ® andiRhéncfi Pe‘iﬁ’éuf@aprsi}hﬁt gigeskti¥g tHackeotadeimplehe
poultry, it is - 24 - seen that -
chicks of the test group, which also received t he m croor gani sm DSM

11798 in addition to nycotoxins, MI y hi gher nean final
wei ght than the negati ve corrparligkf\ roup, and this with a slightly 5
ul

3

Iower mean feedStuff i nt ake, ﬂ!asBceh sonmewhat

LA R
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inrelation to the negative conparison group. On using t he feedstuff
additive according to the invention com prising the m croorgani sm
according to the invention, 10 this shows that not only the adverse effect
of the mycot oxi ns was conpensated,- 3% 4t was possi-ble to achi eve a
further increase in productivity in.,the ani- | s which received the

m cr oor gani sm DSM 11798. Al% ftracht Clai ms
(anmended) 1. Mcroorgani smof the genus Eubacterium DSM

11798, in pure cul M.re in mxed c&gl ttre with tt%[e 5 .str.ain Ent ro;occus
cassel i flavus, DSPREFIOFFIEALTN; RE The, GRYUE MRS W5 bt 2P an&Er obi c
mi croor ganic srtﬁoﬁﬁnmentthﬁdd&bexi fmﬁﬁam ars oéuitr&mr@tmtl\:'/lpnee ey lrcedect i ve

cl eaving of the 12, 13-¢epoxy ring thereof. _ 2, croorgani sm
accordi ng t o 9% n?‘&?gghar é?fiéf’g 'ﬂ}x"f%d FH FYER t‘ﬁ%t]énaég%i gtrain

M Cr 00r gani:sgn oo S8 8 ebasseliFrahE, g HUBINCOGRUS inSt MERledCOCCUS,
Lact o- coccus, Baci)lus or Lactobaci]lus. |, 3. M croorgani sm
according to @4HFy¥e Jith othexy,pReeEPPIEd THCXPRFIFRL BT 0XEFH eghe

deoxyni val enddetoxi f{XMion Tof tEPXhdrhedfnes. L OXin, ni val enol., nono-
acet oxysci rpenol, diacetoxyscirpenol, tri choder nol , verrucarin,

rorodin, acetyl dewdynifRBFoILE | Additeher for géhe ninactivation of
hydr oxyi sot r i choded thdeenes C8hORRelEAffs ok 4n the digestive tract

of animals contains a pure and/or mixed culture of the
microorganism (DSM 11798 or DSMI ~11799) or a mixed
_cultﬁre with other anaerobic microorganisms in an
amount from 0.2 to 3 kg, in particular 0.5 to 2.5 kg,
per 1000 kg of feedstuff.



tetraol, T{2REPiADEMESEREEY! téosol ani ol , neosol
acet yl neosql ga-et=—~sporot+i ¢hi ol trichotri ol |" leJ Iliol and
M

—r)

cul_norin. Jﬁh croorganlsn1accord|ng t

characteri 3eq i 291 m cr oor gani sm get oxi f i i es t he trichot hecenes
by reducti e lblotransforgmii on of the 25 gozlde a Sbjp whi ch i s contai ned
in the nol dcul e. 5. ihﬂcrgo}g%n+sﬂ1 BNER 8 o one of claims 1 to
4, charact e ' s an anaerobic gram . positive, rod-shaped,
non-spore-form ng bacterium which occurs i ndi vi dual ly, in pa| rs or in
long chains. 30 1. WiCRPRFresRyshi 0F add® dOF§USo Bnbasters BSK,

>, Characterihzgdg in%:rczt;tcfr‘&ﬁre' lou LA NS mlGRq RNﬁlturesewenceth@arTel y
1 CCTGGCTCAG GATGAA GCCGEECGTGC  TTAACACATG 35 CAAGICGAAC GGATAACCCG

61 CCTCCGEBECGSCTRATAGRTFeOocopresCEIeRelipnes, RSMEAGEAREE TAECTERCAC

rommoccone colifaagyledd HERHOHG AR AR TR

ccejjococee the CRIBAGERRERECEOSEGCGtrichbthecengs] IppACEadIChive

301 ACTCAGATAC SHPRRCACT® CETACGEEREY GRECHETGES™  GOANTTTTGC

GCAATAEEEEG 2. Microorganism according to claim 1, characteri-

10 zed in that the anaerobic microorganisms are selected
from the genus Enterococcus, Streptococcus, Lacto-
coccus, Bacillus or Lactobacillus.

3. Microorganism according to claim 1 or 2,
characterized in that it detoxifies deoxynivalenol

15 (DON) , T-2 toxin, HT-2 toxin, mnivalenol, mono-
‘acetoxyscirpenol, diacetoxyscirpenol,  trichodermol,
verrucarin, rorodin, acetyldeoxynivalenol, isotricho-
dermin,  hydroxyisotrichodermin, calonectrin, - T-2
tetraol, T-2 triol, deacetylneosolaniol, neosolaniol,

20 acetylneosolaniol, sporotrichiol, trichotriol, sambu-
cinol and culmorin.

4. Microorganism according. to claim 1, 2 or 3,
characterized in that the microorganism detoxifies the
trichothecenes by reductive biotransformation of the

25 epoxide group which is contained in the molecule.

5. Microorganism according to one of claims 1 to
4, characterized in that it is an anaerobic gram-
positive, rod-shaped, non-spore-forming bacterium which
occurs individually, in pairs or in long chains.

30 6. Microorganism according to one of Clalms 1 to
5, characterized in that it contains .a 16S RNA

sequence, namely

1 CCTGGCTCAG GATGAACGCT ' GGCGGCGTGC TTAACACATG
35 CAAGTCGAAC GGATAACCCG | |
61 CCTCCGGGCG GTTATAGAGT GGCGAACGGG TGAGTAACAC
GTGACCAACC TACCTCCCAC



AP TER

.%u' 31?_. i

421 AGCAGGGAAG AAGITGA
481 CGCGGTAA AGACK
AAAG CCCGCGTAGS 26 45 541 CGGGCGECTTA

A RCABCRECATER RS Torac i o Fe i gpac

CGGGGCCCORTGCATARBRACGAA CACCGATGEC GAAGCCAGIC  TTCTGEECCG

B Ao T emopmtopehRbootETH

GGGGAATCCC  CeTaSoheaeea G@@@@b@@aa CATTAAGTGC CCOGCCTGGG
841 GAGTACGGCC CTCAAAGG. AATTGACGGEG

ACEAGGOAG 0T R RS AR AT A G ERE B AT

“GOAGCAACGC  CGOGTGOGGG  ACGAA
o llnu

CCAG
GCCTTGACAT CCARCEGAMSGE ccACATTGEEP61 CGGECCGAAAC GCCGIGECCG AGAGGAGCCT

GCACAGGTGG 30 TGCATGGCTG TOGTCAGCTC 1021 GTGTCGTGAG
ATGTTGGGTT AAGTCCCRCA AAEREAGATAC GGCCCABALTGTECTARIETAGCCRGACCAGTGE
11081 CATTCAGTEGa GGOGTCAAGC CGGAGGAAGG
TGGGGACGAC . 35 T141 GICAAGTCAT CATGCCCTTT ATGCCCTGGG CTGCACACGT

GCTACAATGG CCGGTACASE AAACCCTGAC GCAGCAACGC CGCGTGCGGG ACGAAGGCCT

10

15

20

25

30

35

TCGGGTTGTA AACCGCTTTC
421 AGCAGGGAAG AAGTTGACGG
GCTAACTACG TGCCAGCAGC
481 CGCGGTAATA CGTAGGGAGC
GGGCGTAAAG CGCGCGTAGG
541 CGGGCGCTTA AGCGGAATCT
CCAGCCGGAT TCCGAACTGG
601 GCGCCTCGAG TTCGGTAGAG
AGCGGTGAAA TGCGCAGATA
661 TTGGGAAGAA CACCGATGGC
TAACTGACGC TGAGGTGCGA
| 721 AAGCTAGGGG AGCGAACAGG
TAGCCGTAAA CGATGGGCAC
781 TAGGTGTGGG GGGGAATGCC
CATTAAGTGC CCCGCCTGGG
841 GAGTACGGCC GCAAGGCTAA
GGCCCGCACA AGCAGCGGAG -
901 CATGTGGCTT AATTCGAAGC
GGCTTGACAT GCAGGTGAAG
961 CGGCGGARAC GCCGTGGCCG
TGCATGGCTG TCGTCAGCTC
1021 GTGTCGTGAG - ATGTTGGGTT
CCCCTGTCGT ATGTTGCCAT
1081 CATTCAGTTG GGGACTCGTA
CGGAGGAAGG TGGGGACGAC

1141 GTCAAGTCAT CATGCCCTTT

GCTACAATGG CCGGTACAAC

TACCTGCAGA
GAGCGTTATC
CTAATCTGAG
GAAGACGGAA
GAAGGCAGTC
ATTAGATACC
CCTCCGTGCC
AACTCAAAGG
AACGCGAAGA
AGAGGAGCCT
AAGTCCCGCA
CGAGACTGCC

ATGCCCTGGG

AGAAGCTCCG
CGGATTTATT
GGCTCAACCC
TTCCCAGTGT
TTCTGGGCCG
CTGGTAGTCC
GCAGCTAACG
AATTGACGGG
ACCTTACCAG
GCACAGGTGG

ACGAGCGCAA

GGCGTCAAGC

CTGCACACGT



O e CGATGG CGAGOGAATC CCTCAAAA TCGGAG
126} REEE SHERTTQOGTGA AGTCGGAGIT GCTAGTAATC !’I!I!‘!HWW

5 . 1321 GAATAQGITC CCGGGECCTTG TACACACCGC GITG
de%"ﬂ@%@g 11381 AAGTCGACGG COCABTOCGC GAGGGGGGAG TOGCOGAAGG

ot  Gseaneced . dastieaice” CRRGRAE, Itadaniee

(@ m)

TCCEETF40
~orghni sm accog@TggCAGTTNEGGATCEGAGs 1 to 6, char acteri - zed in that a

m xed cul ture DSM df _

Ent er ococCus cassei%%? AEESRRREE” i inenan cRelbCoRRRET e e
ferrgntl ng at @gg@ATCAGct wireeccecd ut hon seri els and7anaﬁrob| c cul tgri ng

condi tions. : ocess according to claim characterize

Chat the &l turi nglaRa) SFANERGETEE | G dbeas o PEnEArEoB) S Gstapher o
of H2 and CO geeteacTTe TCTG&ACEC@CGSS according to cIa|n18 characterized
I n that the gas_atnosphere is selected with a rati

H.err]:Co[err] of 18830 RARLBECAGSE| r?%ﬁqq,c‘tﬂcarGéﬁGﬁﬁﬁgﬁﬁl ECGCCGRAAGH |

80:20. 25 TGTé@GGRGQCﬁAGG@G@@'T@J ng to one of clains 7 to 9,
characterized in that the culturing and/or fernentation is carried out

at an over pr essur el4#10AAGIGCTAREr AAGRTAGCCHaTACEGFAACE. BGEGGEThar .

11. Proceggs according to one of claims 7 to 10, 30 characterized in that
the culturing or fermentation is carried out at a tenperature of 35 to
42 C, in parti- 7.clracegp Gor obtainipg. sProckserecesdr dhey nicevre of

claims 7 to 135rganlsm ‘according to one of claims 1 to 6, characteri-

zed in that a mixed culture DSM 11799 is obtained from
the microorganism and Enterococcus casseliflavus from

15 bovine rumen. by culturing and/of fementing at least .
twice in dilution series and anaerobic culturing
conditions. |

8. Prbcess according to claim 7, characterized in
that the culturing and/or fementation is carried out in

20 a gas atmosphere of H, and CO,.

9. Process according to claim 8, characterized in
that the gas atmosphere is selected with a ratio of
‘Hp:C0g of 10:90 to 90:10, in particular of approxima-
tely 80:20.

25 10.- Process according to one of claims 7 to 9,
characterized in that the culturing and/or fermenta_tion
is carried out at an overpressure of 0.2 to 3 bar, in
particular 0.5 to 1 bar. _

11. Process according to one of claims. 7 to 10,

30 characterized in that the culturing or fermentation is
carried out at a temperature of 35 to 42 °C, in parti-
cular 37 °C. _

12. Process according to one of claims 7 to 11,
characterized in that the culturing and/or fermentation

35 is carried out at a pH between 6 and 8, in particular
at a pH between 7 and 7.5. '

13. Process according to one of claims 7 to 12,



that the culturlng and/or fer rried out
|
o gand 8, in particul ar ~at a hti “ms“aﬁﬂ

ezm)nn t hat the culturlng and/ag .ferrrentatlon is carried

priedar afi o I sin nents sel ted from
i FEIZR H‘F%ng tHe” gg?&ﬁéngyggggogxtﬁe e_‘]a S aci d

s@bkied oub $A! Hl eALS) preleease onhasmiptisahst icempo-

b o]} e, m.n solution, trace elements, reduci agents.
14. Process a%%%‘?%il ngelechRd ofremaj AROROEE :132arginine, C&I’Fa‘?ggt“e%'zed in
that 0.1 to gp&t/éﬁ)é( V‘?égm: ebd%rﬁ%rtt"fatty acid mEk&0re.(3)% mineaght, of
gl ucose is added at the start of the_culturing and/or fernmentation.
15. Proce$s agetekipmisto ﬁﬁ’éC%ecIBﬁﬁ%‘llF gglyrion, menadiogsr & zed in
that enzyne %fﬂa#é‘iﬁei‘éno“twé’e elements, aféaﬂélnérégéﬂééiecene det oxi fyi ng
m cr oor gani sm and her anaerobic m croorgani sns are added.
15 16. Proceskt ac®urgesg taranrdisgio ctai mney e gdaims 7 to 13,
characteri zed, q Py e tyr h 43n sm DSM
11798 i s obt alltlle ??%ﬁ%?ﬁe %'13 L H £ €5 b8 ¥ %y)wel glrtrrer:lLtnatﬁlgon sol ution
by at |east temlanrOh2r% by Welghtdl b6t gdncosei és iaddsate atedite Ftaxdr at i on,
in parti ar 2 n vvth stinul at or.
17. Proc slbls a%%otf‘ t|an':gu‘ :*'R?m&i%yg%hgé%g F?Eg in that, for the
fernentati on of th:eipuPeocabSurae:c@fordlng to onhke ofedilaignepar &0i drﬂ, 1to 4

0,
% by wei ght tharacglejgig in that enzyme preparations of the

active, trichothecene-detoxifying microorganism and/or
other anaerobic microorganisms are added.

15 16. Process according to one of claims 7 to 15,
characteriz’ed in that the pure culture of the micro-
organism DSM 11798 is obtained £from the culturing
and/or fermentation solution by at least two further
dilution series in the media preparation, in particular

20 adding L.arginine as a growth stimulator.

17. Process acc.ording to claim 16, characterized

- in that, for the fermentation of the pure culture of
the media preparation, 1 to 4 % by Qveight of a reduci.ng
agent, in particular a mixture of cysteine/sodium

- 25 sulphide/sodium carbonate in solution, is added.

18. Process according to one of claims 7 to 17,
characterized in that the culturing and/or fermentation
solution is worked up by concentrating, in particular
by centrifuging or filtering and/or stabilizing, in

30 particular' by freeze—drying . or spray-drying or
encapsulating. o

19. Process according to claim 18, characterized
in that the stabilizing is carried out with addition of
a filler or carrier material, such as aluminium sili-

35 cates, kieselguhrs, carbohydrates, sugar alcohols,
starches, milk and whey powder, protein. hydrolysates,
yeasts, PVPP. . '



characterized in th eLcu using and/ or
solution is workeghup by concentrating, in

trif filt d/ t abi | . in
QLTI ARP IR RS S T

f¥e (DSM 11798 BERCe39085Ceoit Rthed SrEdpRivathi®n of a
in that the stabilizing is carried out wth

e
addi tion of feedstuffazadgditiyeeor carrier material, such as alumniumsili-
35 cates, ki ese'ﬂymhhr%se Qé&QPéiﬂ{;att:‘bS claﬂdgayo akgababserized in

Tt m{ﬁa a mxture of cystei ne/sodl e/ sodi um
$ I s added. allmwﬁi ﬂ IIQW' ng to one
™|

starches, m |k and ey powd protein hyd sates east s,
PVPP. 5 that thgg pure and/oazomusg@'l (ﬁuhwem (:D@érééﬁ%nﬁmﬁiy :
~and/ or m xed |t ur e 9) 0 Ols - r f a
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organism prepared according to one of claimé 7 to 19,

15 in an amount from 10° to 10'? cells/kg, in particular

107 to 10° cells/kg, per 1000 kg of feedstuff. |

23. Feedstuff additive according to claim 22,
characterized in that it additionally contains a car-
rier material .and/or filier in an amount from 0.5 to 8

20 kg/1000 kg, in particular 0.7 to 4 kg/1000 kg, of the
feedstuff. |

24, Feedstuff additive according to claim 23,
characterized in that aluminium silicates, kieselguhrs,
carbohydrates, sugar alcohols, starch, milk and whey

25 powder, protein hydrolysates, yeasts and/or PVPP are
contained as a carrier material or filler.

25. Feedstuff additive according to claim 22, 23
or 24, characterized in that the feedstuff additive
consists of a mixture of 1 to 65 % by weight, in parti-

3Q cular 5 to 50 % by weight, of the spray— or freeze—
dried immobilizate of the microorganism and 99 to 35%
by weight, in particular 95 to 50 % by weight, of car-
rier material and/or filler.

26. Use of a feedstufff additive according'to one

35 of claims 22 to 25 for the inactivation of deoxynivale-
nol (DON), T-2 toxin, HT-2 toxin, 'nivé.;l.énol, monoace-

toxyscirpenol, diacetoxyscirpenol, trichodermol, wverru-
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an enzyme preparation is used which s capable of forming epoxidases and
lactonases and degrading mycotoxins chemically both in the feedstuff and in the
gastro-intestinal tract of animals. According to AT-U 504, the action of this
enzyme preparation can be increased by the addition of zeolites and the like.

The present invention now aims at making available a specific
microorganism or a defined mixed culture isolated from a natural habitat, with
which it is possible to convert mycotoxins, in particular trichothecenes, in a
controlled manner into substances which are physiologically harmless and which
are harmless, in particular in animal breeding, by biochemical degradation.

To solve this object, a microorganism of the genus Eubacterium was
isolated which is suitable for the detoxification of trichothecenes in pure
culture, which has been deposited with the DSMZ-Deutsche Sammlung Von
Mikroorganismen Und Zellkulturen GmbH on 17 September 1997 as DSM
11798, or mixed culture with the strain Enterococcus casseliflavus, which has
been deposited with the DSMZ-Deutsche Sammlung Von Mikroorganismen Und
Zellkulturen GmbH on 17 September 1997 as DSM 11799, or other anaerobic
microorganisms. According to a novel refinement of the invention, the
microorganism is suitable for the detoxification of trichothecenes in mixed
culture with other anaerobic microorganisms, in particular from the genus
Enterococcus, Streptococcus, Lactococcus, Bacillus or Lactobécillus.

The microorganism of the genus Eubacterium, which is also called
Eubacterium sp. on account of its association with the genus Eubacterium,
and which was deposited in pure culture in the Collection of Gerrnan
Microorganisms under the number DSM 11798, or in mixed culture with the
strain Enterococcus casseliflavus, which was deposited in the Collection of
German Microorganisms under the number DSM 11799, is in particular suitable
according to the invention for the detoxification of, in particular, deoxynivalenol
(DON), T-2 toxin, HT-2 toxin, nivalenol,  monoacetoxyscirpenol,
diacetoxyscirpenol, trichodermol, verrucarin, rorodin,

| AMENDED _sheeT |
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