1 M CRO ORGANI SM FOR DECONTAM NATI NG FUMONI SINS AND | TS USE, METHOD FOR
DECONTAM NATI NG FUMONI SI NS, AND FEED ADDI TI VE CONTAI NI NG SAI D

M CRO ORGANI SM 5 The present invention relates to a m croorgani smfor
decont am nati ng funoni sins and funonisin derivatives and to the use of
bacteria or yeasts, alone or in conbination of tw or nore strains, for
det oxi fying funoni sins and funonisin deri vatives in foods and/or feeds, a

met hod for 10 decontam nating funoni sins and funonisin derivatives using a
m cr oor gani $HCETPTREAEET R t PREONBAMIWAEENG aFPHEN Iy ¥ 6t BXPNE TS| HSE,

parti cul ar 1 yimaics] Ntk AIPR Siultr 18T bYAL Y S Sa L SalhCRLAXT Sy biGh
conprise a plure y—of 0 e OXT ST COHS Gte—an—t+nereast-Ag—pr obl em
in the nodern food and fepUNTATNSEE @8I0 SMNCrROacptARAkty of plants which
are subsequently processed to foods or feeds or directly fed to aninmals
are infested wth the nost diverse toxins in the 20 nost diverse

concent ati ons sypbsthat . ih0eAldi oBdhackhe ddcty t haloddie dasnat | ue:
toxin has to be detected, an efficient and i nnocuous nethod for

det oxi f yi nglerodegnadapgngt immoedpdaisi wact dximes1iein demvieratol bess sopd ited or
found. 25 roach to obtain toxin-free plants has.been the atte to
gr ow so- cal %%pﬁﬁgngg}erﬁ%c%?%lh? sOTWKITER B8r e 21U sPANt Tt & CNFediF g% ns,
or to obtaitwdoodrpr aduet s dyraihe, ai doof dgenetirganly mmgidiednd! ans,
whi ch food products are free of such toxins due to the resistance of 30

t he respectTWeCP} 8t s €S VRS ifMesetn  FRodadIeP% of pReng BxmMedksidy Eompl ex

and compl | cad &dnrahthSr 2RQT FRGRAAS JAI S68 FQALROUSHSIRT 1A TRV, GAUYU LT es

a microorganism, and a feed additive for inactivating

mycotoxing, in  particular fumonisins  and fumonisin

derivatives.

15 Mycotoxins, which comprise a plurality of different toxins;
constitute an increasing problem in the wmodern food and
feed industries, since a plurality of plants which are
subsequently processed to foods or feeds or directly fed to
animals are infested with the most diverse toxins in the

20 most diverge concentrations such that, in addition to the
fact that the respective toxin has to be detected, an
efficient and innocuocus method for detoxifying or degrading

the respective toxing will have to be applied or found.

25 An approach to obtain toxin-free plants has been the
attempt to grow so-called transgenic plants, which are
resistant to specific toxins, or to obtain food products by
the aid of “genetically modified” plants, which food
products are free of such toxins due to the resistance of

30 the respective plants to the former.

In addition to being extremely complex and complicated,

this approach has raised controversies in many countries



2 Toxins frequently encountered especially in maize and leading to
serious inpairnents after the consunpti of the sane are funonisins and
funmoni sin derivatives, which can be degraded in |aboratory tests by

al ready known mi croorgani sns, for which, however, no mcroorgani sns have
yet been discovered, which are able to performsuch degradations in
different toxin concentrations and in different nutrient environnents.

Known i Croorgani sns, .noreover, require quite considerable periods of

ime exbasting  SERGAES Y S EURIF T atiRTOMeL Eo® Thit ithe e L Gr LI
M Croor gani 608 ORmBAik-REUSEr | alft@h- COMEETr G i on Waid d e unpRct i 4k .
Anot her probl emin connection with nmycotoxins in foods or feeds resides in
t hat, dbieneBlehest and t farcansevedamicraddsiany anbuah ©wh Pxedetwedsdorin

m xed f i nj | .uralit f cereals .qr_cereal eci ar

pr oduceP, %Eig/g%ﬁ nn%%%?%xﬁoﬁg \%ﬁrlééc%t ?(ém%sa%gf?gr%?gé%%ﬁlfg’i n§§ﬁe "gk}fbd?he
sanme f doswereteedicprotticbosyani shbathaardiseétl eerseletbveraegr atahon of
the former appears necessary. Recent studies have, noreover, reveal ed that

toxi ns @My exh? bi tPEBRBFRat oY nt efe@¥densiandng thensd Vedrenthi cHO%igul d
furthercintensifyibhe noxsous,efdeets, ofirt %&Pﬁ%ﬂt dt@lhvifcgasﬁ&%ts In xér?agn
effects of funonis an

Harvey, for instance, reported on synergistic ins
deoxyniwblemotganipings. maresddint,i ongguitei syudssuneons hd¢rahkee npjeoricdys of £
toxins which may, f.or instance, be contained in feeds wll ad t

| unosUBF esEree ik i hRREEN T cSUahi LR PRasSe R e T o ERE phieal Ve
occur r exiee Dfchry etapddisyanin@ndr esentan NYeRLLER 1AINBok0 PsVeEEial scale
m croorgani sns for decontam nating funonisins and funonisin derivatives,
whi ch #f@ldppre voeryagradelthe toxin extrenely rapidly, on the one hand,

Another problem in connection with mycotoxins in foods or feeds
resides in that, due to the fact that an ever increasing amount
of mixed feeds or mixed foods containing a plurality of cereals
or cereal gpecies are produced, several mycotoxing will, at the
game time, occur in one and the same food or feed product such
that a wuseful or selective degradation of the former appears
necessary. Recent sgtudies have, moreover, revealed that toxins
may exhibit combinatory interactions among themselves, which
would further intensify the noxiocus effects of the individual
toxins. In 1996 Haxvey, for instance, reported on synergistic
effects of fumonisins and deoxynivalenol in pigs. In addition,
it is assumed that the majority of toxins which may, for
instance, be contalned in feeds will lead to immunosuppressive
effects in animals, which are ascribed to the parallel

occurrence of mycotoxing.

The present invention aims to provide microorganisms for
decontaminating fumonisins and fumonisin derivatives, which are
able to degrade the toxin extremely rapidily, on the one hand,
and, in addition to such a rapid degradation, perform said

degradation even in the presence of the most diverse nutrient



and, in addition to such a rapid degradation, performsaid degradation
even in the presence of the nost di verse nutrient 3 concentrations, on the
ot her hand. Finally, the present invention ainms to provide a mcroorgani sm
or conbi nations of m croorganisns, which are able to degrade, in addition
to funonisins, also other toxins alone or in conbination so as to obtain
a toxi nebneenteedioparti cuhar kjrewhent usi ng Halvel .noSkindl ver se theed ptand:st

To sol ve_t hi ‘Is;\obj ect, am croorg nismfor decontam nating funonisins and
f unoni si-RYEBFFVEL | YH8% i &Dr BYPYedCacR orth WP VeI HE pdseiPTPhvEREPEH, ©of

wher ei nmdetexi-E¥hAgnhact ¢i:aor yeastg) sSeligct efh §r00 t he st rakns. 16354
and DSM 15257, assignable to the taxon Sphingononadaceae, strain DSM
16255, ASBPHAADBPE .t G-ltSie othgdn tREizehi @lase strdim OSWils2EEon assi grabte

to the - cr eri.acea train._DSM 16253, signable to_the taxon
Rhi 2051 BESAE ST 1 oL P bENF 18962 2531 RAB G FEICRE  IRGR ACARP. BERackaRs
and Pi chiaespe DSM316I6ALsare used, which convert funonisins enzymatically

into deam nated netabolites in a single-step or nulti-step reaction. The
above-nentioned mcro- organisns are able to not only convert funonisins

enzymatgal Ly Lnt @ deam met abol i [ .St.ngles st I =
reaction, but go this w t%%’t re%el b&g%(%ﬁr@fgglrl%nds JL'((%)tlst %Pn%@%%%%%lj\l/%%ﬂ?i
t he prefenceisingomi@x famvivieimentisrsvehiases eig. prdveetdsi onctoadsng .o

in the presence of several ,or nosi di versg cargon so%rces and, in
Ent°e

parti cutar, HAPSHE prEdentd ooy a"REtrt Vet SUPRT y PAGT SFetdai PE tHePStS
ni cr oor ganksfEacanohe thiel efdis dpsaséweds 8sa Lokl owsr 18sai N LIMARASA issto

be assigned to the taxon Sphingononadaceae after partial sequencing of the

16S r & EAxon Sphingomonadaceae, strain DSM 16255, assignable to the
taxon Rhizobiales, strain DSM 16256, assignable to the taxon
Microbacteriaceae, strain DSM 16253, assignable to the taxon
Rhizobiaceae, strain DSM 16252, assignable to the taxon Alcali-
genaceae, and Pichia sp. DSM 16562, are used, which convert
fumonisins enzymatically into deaminated metabolites in a
single-step or multi-step reaction. The above-mentioned micro-
organisms are able to not only convert fumonisins enzymatically
into deaminated metabolites 1in a single-step or multi-step
reaction, but do this within extremely short pericds of time and
even in the presence of complex environments such as, e.g.,
feeds or foods, i.e. in the presence of several or most diverse

carbon sources and, in particular, in the presence of a nutrient

oversupply.

In detail, the microorganisms can be briefly described as
followg. Strain DSM 16254 1is to be assigned to the taxon
Sphingomonadaceae after partial sequencing of the 16S rDNA with
the forward primexr 27 (sequence length 689 bp). The partial 168

rDNA seguence has the following base sequence:

1 GAACGCTGGS GGCATGCCTA ACACATGCAA GTCGAACGAZA GTCTTCGGAC TTAGTGGCGC
61 ACGGGTGCGT AACGCETGGG AATCTGCCCT TGGGTACGGA ATAACTCAGA GAAATTTGTG
121 CTAATACCGT ATAATGTCTT CGGACCAAAG ATTTATCGCC CAAGGATGAG CCCGCGTAAG



the forward prinmer 27 (sequence |ength 689 bp) . The partial 16S rDNA
sequence has the follow ng base sequence GAACGCTGGS GGCATGCCTA
ACACATGCAA GICGAACGAA GTCTTCGGAC TTAGTG&:GC 61 ACGGGTGCGT AACGCGIGGG
AATCTGCCCT TGGGTACGGA ATAACTCAGA GAAATTTGIG 121 CTAATACCGT ATAATGICTT
CGGACCAAAG ATTTATCGCC CAAGGATGAG CCCCCGTAAG 4 181 ATTAGCTAGI TGGTGGGGTA
AAGGCCCACE! AATBEEHRCEATTIFFFAGCTES GCICRCAGAGCE-GIZFLE ATGAFEAGCEr AGAGHFGESGAC

TCACACACH G ot CC, IR ASaG] Fdeion 3Rt AREATASIA M AMTGEEGAA
AGCCTGATCC AGCAATGOCG CGTGAGTGAT GAAGGCCCTA 361 GOGTTGIAAA GCICTTTTAC

CCGGCATGAT AATEATABT AMECCEEREAAT- RAGETOASELM #2Y FRARETECCTE A
CGGTAATACE. GAGBEAGETAGUETTGRT CE@AATIACECEACH S GUCTAMAGOG @BCCTAGGOG

GTTTTTCAAG TGACAITEAANSEL O ARG A R4 &%H{%E@ EAJMM&,T A
AGACTTGAAT CITGCGAGAGG TCAGTGGAAT TCCGAGTGIA 601 T TCGIAGATAT:

TCGGAAGAAE! ACCABTEEEC HREEEIACTE REFEEACKRAG CHEE Wf—@ﬁ%@%@é‘f
GCGT GCGCGA: WisreTECATTe TER G DEF] ARAGITGRET grianenegat TaraTarrh ocomegaed | rods

occurringy; %%&@Gmlr Tédhéh’f!vgﬂ %c&%h'c%@%cﬁ@fédc%' A%chgﬁé‘i'enﬂcrrédz&ﬁﬁ@ ntous

chain structures. Stralin 257 11 kew se belongs to the taxon
Sphi ngonﬁﬁhﬂgﬁﬁ%GCTﬁf%ﬁTGBW QFG“éCé;&ﬁ%nm ng of 16S rDNA (with the reverse

primer 30, obtained sequence length 426 bp). The foll ow ng sequence
resul ts 1 GATCCTGGCT CAGAACGAAC GCTGGCGGECA TGCCTAACAC ATGCAAGTICG
aregrest TOCGAGTTARS TGEIEEEACES CRESGHENES TeTGAafe

T 21 SR T TAOSTATY TeATECT %%92’*%%%”19

CGACGATET]]' am@AtochAGEhrGBTET rGAGAGEATGA TCAGCCACAC TGGGACTGAG ACACGGECCCA
GACTCCTACG 301 GGAGGCAGCA GIGGGGAATA TTGGACAATG GGGGAAAGAC TGATCCAGCA
ATGCCCCGTG 361 AGTGATGAAG GCCCTAGGEGT TGTAAAGCTC TTTTACCCGG GATGATAATG

ACACTAG 2 1 A2bskAGBAE 7 1ikewise belongs to the taxon Sphingomonadaceae
after partial sequencing of 168 rDNA (with the reverse primer
30, obtained sequence length 426 bp). The following sequence :

results:

1 GATCCTGGCT CAGAACGARC GCTGGCGGCAR TGCCTAACAC ATGCAAGTCG AARCGAAGTCT
61 TCGGACTTAG TGGECGCACEGE GTECGTAACGE CGTGGEGAATC TGCCCTTGGG TACGGAATAA
121 CTCAGAGAAA TTTGETGCTAA TACCGTATAAR TGACTTCGGT CCARAGATTT ATCGCCCAAG
181 GATGAGCCCG CGTAAGATTA GCTAGTTEGT GEGETARAAG CCTACCAAGGE CGACGATCIT
241 TAGCTGETCT GAGAGGATGA TCAGCCACAC TGGGACTGAG ACACGGCCCA GACTCLTACG
301 GGAGGCAGCA GTGGGGRATA TTGGACAATG GGCGAAAGCC TGATCCAGCA ATGCCGCGTG
361 AGTGATGAAG GCCCTAGGGT TGTAAAGCTC TTTTACCCGGE GATGATAATG ACAGTACCGG
421 GAGAAT

This microorganism forms small rods which, for the major part,

are arranged in long, filamentous cell structures.

DSM 16255 after partial sequencing of the 165 rDNA with the

forward primer 27 produces the following, 720-bp-long sequence:

1 ACGCTGGCGE CAGGCTTAAC ACATGCAACT CGAACGGTCT CTTCGGAGGC AGTGGCAGAC
61 GGGTGAGTAA TGCATGGGAA TCTARCCGTTC TCTACGGAAT AACTCAGGGA AACTTGTGCT
121 AATACCGTAT ACGCCCTTIT GGGGAAAGAT TTATCGGAGA ATGATGAGCC CATGTTGGAT
181 TAGCTAGTTG GTAGGGTAAA GGCCTACCAA GGCGACGATC CATAGCTGGT CTGAGAGGAT



rods which, for the mgjor part, are
arranged in long, filanmentous cell strugtures. DSM 16255 after parti al
sequencing of the 16S rDNA with the forward prinmer 27 produces the
foll owi ng, 720-bp-long sequence: 1 ACGCCTGECGG CAGCCTTAAC ACATGCAAGT
CGAACGGTCT CTTCGCGAGGC AGTGGCAGAC 61 GGGTGAGTAA TGCATGGGAA TCTACCGITC
TCTACGGAAT! AACTEAGECA ARCTAGTECETACALZECAATABUGTAT ACCEBECHF TTAGCEERAAGAT

TTATCCGAGH. ARSAIERERCrdAd &G0 ¢ pk8dn T ASTAGEES {GRAGEI A R BREARCCAA

GAGAGGAT 5 241 GATCAGCCAC ACTGEGACTG AGAcAcaece
A OT O R o R A Ao T AT TR, PPN CEr T Cone
CCATCGCCEES TEAGTOATGA-ABEICTFAGR ATRE A ICTTGIANAGCT CICETTCACCH IETEAARGATAA

TGACGGTANS CRRAGAREAA EFRERREECTA 1424 AGTTSEERRE AGCAGESCS AGTAMTACGAA
GGGGGECTACC GITGITCCGA TTTACTGECC 481 GTAAAGCGCA CGTAGGCGGA CTTTTAAGIC
AGGGGTGAAR %&%&WAWWT%HA%&W@ IR RETEERAS  TET TEAGTAT
CGAAGAGEHH: ACTEHRATT GIBCAGTIGTAGR.GCBOIATCIGARATIL (GTAGATAT TCABCASGRCAC
CAGTGGOGAA GRERICTEAGROGTCRAT A B8 CHARTEERA GEIERGMAG G
CAAACAGGAT TAGATACCCT GGTAGTCCAC The mi croorgani sm bel ongs to the t axon
Rhi zobi al es and is gram negative, forming small rods primarily in single
cells i C,],%2056 S Sigy

M crobaﬂc_l'tl.%r%gggg&%%glﬁt%ﬁ]a:%%ﬂequenc?%gtg %GERIEPDZN%]Q%%% ﬁnd florv%r%Tl
primer i eveds fhemfofl ewhhd, ro06- pb"lh@mg]&eqmermmglh @&ACECTGGEC
GGCGTGCTTA ACACATGCAA GTCGAACGAT GAAGCTGGAG CTTGCTCTGG 61 TGGAAGAGTG
GCGAACGEGT GAGTAACACG TGAGTAACCT GCCCCAGACT CTGGGATAAG 121 CGCTGGAAAC
GGCGTCTAN AT CEATATerAGRCCTAGAG GEAECTGIS GEgsl e 18lo GATREATGEzon
TCTGGGATGG GCTCGCGECC TATCAGCTAG ATGGTGAGGT AA CAC 241 CATGGCGACG
ACCRGECABSY TRt TTAERC 5T GRECHRE lcATp@ Tamsing TGAGALAE G L 650 1r IBHoCHGRET G he

COGTCAGHA TOACTCECTT COOET ST ACCT T FTTAT 1 ACAGA - 4151 AATAMETG

ACGGTACCTG CAGAAAAAGC ACCGGCTAAC TACGTGCCAG CAGCCGCGET

This m croorgani smfornms small

1
61
121
181
241
30%
361
421
481
541
601

GARACGCTGGC
TGGAAGAGTG
CGCTGGARALC
GATTTATCGG
CATGGCGACG
GCCCAGACTC
CAGCAACGCC
AGCGAARAGTG
AATACGTAGG
GTCGCETCTG
TAGAGTGECGG

GGCGTGCTTA
GCGAACGGGT
GGCGTCTAAT
TCTGGGATGG
ACGGGTAGCC
CTACGGGAGG
GCGETGAGGGA
ACGGTACCTG
GTGCAAGCGT
CTGTGAAAAC
TAGGGGAGAT

ACACATGCAA
GAGTAACACG
ACTGGATATG
GCTCGCGGCC
GGCCTGAGAG
CAGCAGTGGG
TGACTGCCTT
CAGAARADAGC
TGTCCGGAAT
CCGAGGCTCA
TGGAARTTCCT

GTCGAACGAT
TGAGTAACCT
ACCCCTACAG
TATCAGCTAG
GGTGACCGGEC
GAATATTGCA
CGGGTTGTAA
ACCGGCTAAC
TATTGGGCGT
ACCTCGGGCC
GGTGTAGCGGE

GAAGCTGGAG
GCCCCAGACT
GCATCTGTIG
ATGGTGAGGT
CACACTGGGA
CAATGGGCGA
ACCTCTTTTA
TACGTGCCAG
ARAGAGCTCG
TGCAGTEGGT
TGCGAATGECGC

661 AGCGAACACCG ATGGCGAAGG CAGATCTCTG GGCCGCTACT GACGCT

CTTGCTCTGG
CTGGGATAAG
GGGGTGGAAA
ARCGGCTCAC
CTGAGACACG
AAGCCTGATG
GTAGGGAAGA
CAGCCGCGGT
TAGGCGGCTT
ACGGGECAGGC
AGATATCAGG

The microorganism is gram-positive and comprises small, short
rods partially arranged in chain-like cell aggregates.
DSM 16253, after partial sequencing of the 165 rDNA (reverse

primer 330, sequence length 392 bp), belongs to the taxon Rhizo-

biaceae. The seguence reads as follows:

1 TCCTGGCTCA GAACGAACGC TGGCGGCAGG CTTAACACAT GCAAGTCGAG CGCCCCGCAA
61 GGGGAGCGEGC AGACGGGTGA GTAACGCGTG GGAATCTACC GAGCCCTGCG GAATAGCTCC



481 AATACGTAGG GTGCAAGCGT TGTCCGGAAT TATTGGGCGT AAAGAGCTCG TAGGCGGCTT 541
GTCGCGTCTG CTGTGAAAAC CCGAGGCTCA ACCTOC% TGCAGTGGGT ACGGGCAGEC 601
TAGAGTGCGG TAGGGGAGAT TGGAATTCCT GGTGTA TGGAATGCGC AGATATCAGG 661
AGGAACACCG ATGGCGAAGG CAGATTTCTG GGECCGCTAAT GACGCT The microorganismis
gram positive and conprises small, short rods partially arranged in

chai n- | | kel GEFRAETEE efel Te8 TAQSKEABRERZCC aihtercqsant AGiTTsEytenedITgenfc t he 16S

rDNA (revef %%cc@fddﬁrG&QA@@@Q@@f&%@&@@%ﬂA@&%TQ%OAAQ@&&%QéA%&A%& taxon
Rhi zo- bi aceae. The sequence reads as foll ows: TCCTGCECT CGAACGC

TGGCGGCAES CTTAAGACATS W@WGP@F @%@WW@%@A
GTAACGCGTG. GEAXTCTACC: ACCEES: &rent 24c BEGAAACTGR TAATTAATACC
GCATACGCGE TACOREEEAA AGATITATCG, GEGIITGATG 181 AGOCCGOGIT GGATTAGCTA
GTTGGTGGEG TAAAGGCCTA ‘CCAAGGCGAC GATCCATAGC 241 TGGTCTGAGA GGATGATCAG
CCACATTGGG ACTGAGACAC GGCCCAAACT CCTACGGGAG 301 GCAGCAGTGG GGAATATTGG

ACAAT GG %%SE! ?ﬁﬂil 3 AT%?@%%%%: TA%%%ITGT
AACCTCTTTC AC The Ircﬁé{-roorganl sngs gra negatlgé an rT'pI‘ISSGS sima Abd

occur ri agguabone, akbevasadilngbke edhbde Tad Id.cr oor gani sm DSM 15252 | S
assignable to the taxon Alcali- genaceae. Partial sequencing of the 16S

r DNA produces a 476-bp- | ong DNA fragnment having the follow ng nucl eotide
sequencehe lnTCEEESGEGA GATTGACEE s FAGGEGEAE 6y REHTACAGAT, GLARGTOEA A 1 ca 11 -
CGGCAGCACG 61 GACTTCGGIC TGGTGECGAG TGGCGAA GTGAGTAATG TATCGGAACG
TGCCTAEAG Ca29 - CBELEEATAL SOIRRTGOGEALC CCENAGETHAA TATEGEATACCEECET ACEERP -

TOSTOOTR BT AR CC AACBOCACOA T CEATACCT G T FTCAGACE REACCAGLL

ACACT GCGAC 301 TGAGACACGG CCCAGACTCC TACGGGAGEC AGCAGIGEGEG AATTTTGGAC

GOACTTTTGS 451 EACAAAGAR AT AT T ART AT T ACTCA BT AT GG |

AGAATA 61 GACTTCGGCTC TGGTGGCGAG TGGCGAACGG GTGAGTAATG TATCGGAACG TGCCTAGTAG

121 CGGGGGATAA CTACGCGAAA GCGTAGCTAA TACCGECATAC GCCCTACGGG GGAARAGCAGG
181 GGATCGCAAG ACCTTGCACT ATTAGAGLCGG CCGATATCGG ATTAGCTAGT TGGTGGGGETA
241 ACGGCTCACC AAGGCGACGA TCCGTAGCTG GTTTGAGAGG ACGACCAGCC ACACTGGGAC
301 TGAGACACGG CCCAGACTCC TACGGEGAGGC AGCAGTGCGEGG AATTTTGGAC AATGGGGGAR
361 ACCCTGATCC AGCCATCCCG CGTGTGCGAT GAAGGCCTTC GGGTTGTAAA GCACTTTTGG

421 CAGGAAAGAR ACGTCATGGG CTAATACCCC GTGAAACTGA CGGTACCTGC AGAATA

The microorganism is gram-negative and comprises small, straight

rods partially occurring in lumpy, multiple-cell aggregates.

DSM 16562, i.e. Pichia sp., sghows relatively small, oval vyeast

cells cccurring individually rather than in cell aggregates.

In detail, it could be demonstrated that all of the micro-
organisms, although relatively distinct from one anothexr, .in
addition to the ability of rapidly detoxifying have in common
the property of rapidly and zreliably performing such a

detoxification of fumonisins even in complex environments.

According to a further development of the invention, the

bacteria or vyeasts are stabilized in the form of powders,



The m croorganismis gramnegative and conprises small, straight rods
partially occurring in |unpy, nultiple-g;ll aggregates. DSM 16562, i.e.
Pichia sp., shows relatively small, oval® yeast <cells occurring
individually rather than in cell aggregates. In detail, it could be
denonstrated that all of the mcro- organisns, although relatively distinct
from ongignatibercr i gpeladdidi am tioot beoabide ty eftabap dbyodlet oXickykhngd chaye
in commpn, the property of rapidly and reliably perform ng such a ‘
det oxi f PEAPPoAPS! Lt §is Teén G ddifpl SERARA Y oSS Accor ding to a
further devel opnent of the invention, the bacteria or yeasts are
stabilized in the formof powders, 7 Iliquids or gels so as to provide a
st abl e Heodust capubterondebeicng vaigpl i ed atfuarphetd nedévelohwentspedt i vighe

purpose._As_in _correspondence with a further developnent aof the inventjon,
Phe. bactBY R Py chith ' oet & LaTT Pr 6oeXtranre L CTUde extraerss
such that thedusabteprredusicof ciier eRegarbene pMddudie JaphityodRghni sms
reliably producible. In order to renpove toxins fromfoods or feeds as

conpl et®tylake paparhlreanich vied ipddsi Biedccidrding to a further devel opment
of the invention to detoxify by the aid of the m croorgani sns according
to the present invention, in addition to funonisin and funonisin

deri vates, catieredsty oamofar ttherirmy citoxi fiosdkectredf eddomezearaddrords, as
af | at oxi ns_or_ochr.at oxin etail, it has ur ned t

gchr, S ISn g_ , t oHt at the . .

mi cr oor'yAnF $s“accor dt g -6 e S T ale bl "T b Akt V@}Qﬁfqngas?
one furgher ioxémcisHchc@ detoxifdy calj onrkei pgaascrapidly ek &b fdohenhly
achi evabl e as  the detoxification of funonisins. By providing said mcro-
or gani SMEGOFE1NG, tPhikde Musivite WttpuicanyinuptRd iggdind Viemenisin and
conpl et gy 4egf adead pharaki ty, of taxiins gant g pedeln A, L808xPh selected
from zearalenones, aflatoxins or ochratoxins. In detail, it has
turned out that the microorganisms according to the invention

are able to detoxify at Jleast one further toxin, such a
detoxification being as rapidly and efficiently achievable as

the detoxification of fumonisins. By providing said wicro-
organisms, it is, thus, feasible without any further additive to
completely degrade a plurality of toxins contained in a food or

feed product, particularly in a food or feed mixture, and hence

make available a high-quality, toxin-free food or feed product.

The invention also relatesgs to the use of bacteria or vyeasts,
alone or 1in combination of twoe or more strains, selected f£rom
the strains DSM 16254 and DSM 15257, assignable to the taxon
Sphingomonadaceae, strain DSM 16255, assignable to the taxon
Rhizobiales, strain DSM 16256, assignable to the taxon Micro-
bacteriaceae, strain DSM 16253, assignable to the taxon Rhizo-
biaceae, strain DSM 16252, assignable to the taxon Alcali-
genaceae, and Pichia sp. DSM 16562, for detoxifying fumonisins
and fumonisin derivatives in foods and/or feeds. By using the
microorganisms according to the present invention, it is not

only feasible to achieve a complete detoxification of fumcnisins



feed product, particularly in a food or feed m xture, and hence nake

avai l able a high-quality, toxin-free fogd or feed product. The invention
also relates to the use of bacteria or ;éeasts, al one or in conbination of
two or nore strains, selected from the strains DSM 16254 and DSM 15257,
assignable to the taxon Sphingononadaceae, strain DSM 16255, assignable to

the taxamd RbhnzobsaheserstibalivelSMnl 62561 assi goabke bact hent axsen tMer oo
bacteri aceae, strain DSM 16253, assignable to the taxon Rhizo- biaceae,
strai n BSM 18952 thadsi imeb| B1FsoPReanastn Arcal FaPyehacede dedmeridiichita ap.
DSM 16 : - d B EV I.s8l.AS isin ARVEIR in.fie0ds
and/ or%ﬁergégﬁﬁy%{fﬁgﬁg}i e é%ngrgggrggarﬁa%rfa%’g ggaijhghg\ré??grﬁém
i nventiamng #bles twotpenhbym f eashblde tioocidtinisavieoras cohpl: &b e edetrexiflycatticort of
f unmoni si ns, 8 %a(gg gurmni %i n derivatives in foods,or feeds, but, in addition
h
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perform such detoxifications within extrenely short periods of time. By
usi ng tiHe aboYve-ABAt foweden dnsortganinsnselectedsirapr egveeleneasion @fle -
det oxi f i 0, addit] 0 ni si.ns, _ at_least,-on rther t.Qxi

sel ect e%%irrgsm ggaréa en%tn%}zsl,%?%‘f I %l-uc?l oxi nS~6r %‘(%Lc lr a§%§%%g§§§u%%§-t%§éﬁﬁrﬁy
saf eguaind, mpaei cwleald yori mitdeded-deeds etoduxed ceieahuphnduetsdngt lbdman
consunption, that_several toxins present in grain will be_ safely and
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contenpl ates the use of mxed cultures frombaCteria and/or yeasts for
det oxi fyiventmagot oxi ns. The use of mxed cultures enables the selective

attack against a plurality of present

In order to further complete said degradation, the invention
contemplates the use of mixed cultures from bacteria and/or
yeasts for detoxifying mycotoxins. The use of mixed cultures
enables the selective attack against a plurality of present
toxins that are simultaneously present in one and the same food
or feed product or feed wmixture and, hence, the achievement of a
complete decontamination of the same. Furthermore, such a use
has for the first time enabled the safe avoidance or prevention
of the occurrence of undesired synergistic effects caused by the

gimultaneous occurrence of several mycotoxin species.

The use of the microorganisms according to the invention, more-
over, enableg the degradation of extremely low concentrations of
the most diverse wmycctoxing and, in particular, 100 pg/kg to 500
mg/kg, preferably 250 ug/kg to 25 mwmg/kg, fumonisins and
fumonisin derivatives, 10 pg/kg to 10 mg/kyg, preferably 40 ng/kg
to 2 mg/kg, zearalenones and zearalenone derivatives, 1 pg/kg to
2 mg/kg, preferably 10 ng/kg to 750 pg/kg, aflatoxins, 1 ng/kg
toe 2 wmg/kg, preferably 5 upg/kg to 500 pg/kg, ochratoxins,
wherelkby it i1s ensured, in addition to the fact that the

decontamination of the most diverse toxins has become feasible



toxins that are sinultaneously present in one and the sane food or feed
product or feed mxture and, hence, the gchievenent of a conplete
decont am nati on of the sane. Furthernore, such a use has for the first
ti me enabl ed the safe avoi dance or prevention of the occurrence of

undesi red synergistic effects caused by the sinultaneous occurrence of
severallﬁﬁcﬁﬁéklﬁsgpéﬁie§heTh@l®@@0ngamhema1cmmmuqﬁmngnﬁoadﬁufdungehmakﬁg
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concent(r%gltl%nr)léggg %ﬁr%é;‘ yd| Ver scéo%g/%%P& heand, |ﬁag§r tﬁoéﬁlné”r wiph be
pg/ kg t @ B0kka/ kgd plefesablly 282 Pohke ten 25270/ Kgen | unBRiSLNS angd not

funDn|S|n derivatives, 10 pg/kg to 10 ng/ kg, preferably 40 pg/kg to 2
my/ kg, %%ﬁ%ﬁaw%mﬁ Fearanr h%ﬂ%ld@FFVQPF9é§lSTSpg/kg to 2 ngl/kg,
preferably 10 jig/kg to 750 pg/kg, aflatoxins, 1 pg/kg to 2 ny/Kkg, _
preferably 5 jig/kg to 500 jig/kg, ochratoxins, whereby it is ensured, in
additioﬁﬁ(pxﬁﬂifacta@h&@mﬂuasdecmplanénaﬂdmtdﬁiﬂﬂuaﬂmﬁﬁ gk VeoSeiblXi bF
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m xed f . § r e,l.nyention i-s further deye ed to the
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14170 14167, St enotrophononas nitritreducens DSM 14168,
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DSM 14154, Rhodotorula yarr ow i
DSM 14153, <Cryptococcus sp DSM 14154, Rhodotorula yarrowii DSM
14155, Trichosporon mucoides DSM 14156, Trichosporon dulcitum
DSM 14162 or Eubacterium DSM 11798 is wused for detoxifying
mycotoxing, in particular fumonisins and fumonisin derivatives,
zearalenones or zearalenone derivatives, ochratoxins, tricho-
thecenes and/or aflatoxins. By using a combination or mixed
culture additionally containing at least one further bacterium
or yeast guitable for the degradation of, in particular, tricho-
thecenes, zearalenones or zearalenone derivatives, aflatoxins or
ochratoxing, it has become possgible, in addition to the
detoxifying effect of the microorganisms according to the
present invention, i.e. the degradation of fumonisins, to expand
their degradative ability in respect to other toxins to the
extent that the selected use of several microorganisms enables
the rapid and complete degradation of all toxins possibly

present in a feed product, collectively and independently of one

another.

In a method for decontaminating fumonisins and fumonisin
derivatives using a microorganism according to the present

invention, 4t 1s esgsentially proceeded in a manner that



14155, Trichosporon nucoi des DSM 14156, Trichosporon dul citum DSM 14162 or
Eubacterium DSM 11798 is used for detoxh%ying mycotoxins, in particular
funmoni sins and funoni sin derivatives, Zzearal enones or zearal enone
derivatives, ochratoxins, tricho- thecenes and/or aflatoxins. By using a
conmbi nation or mxed culture additionally containing at |east one further
bact er i Grmogr sjigastirsufeddde Wornt bpedeédiadatdran afyntis et éowast itaicho-
thecene%EﬁQ %%%]qﬁlnes or zeagalenone derivatives, aflatoxins or ,
ochr at oXrAg ot HAE DeCorBIBESE o “a4P %i0n fo TNELIEER 1S5 ngieFiect
of the gtepoorget SIdn aCCAIIA iRy t heo Presepl-LANENt ibelofierde =aig
degradation of funonisins, to expand their degradative ability in respect
to ot heFletEXilAd CPEIORe &%t enPrEharraiiey selceereg@duseout sevaflalk  agueous
m cr oor [ ahl es. - id.and _conpl et.e _degradation of all. toxins
possi bl ggﬂgﬁggg%{g |qr111 sz%%%%?@%%%: ) 8%I Igg)c |1\%e yeqjei%L THEEhehdehe !t y=oF S Biie
anot her nutmiantetshgg fyorartte contaoh nablirgebumamics s rthdUnPMSERL allows
derivat%ves inqﬁg ngééoorganisn1accordLng to the present invention, it
is esse ?Fal#@e i FETECARRL S ARSI ©R f bBBerPhReent
speci fi engenbieauUNt:s alerRREYMhi caliloh deer agded,i Dt o dean nﬂtsed%;erformed
metabolites in a single-step or multi- step reaction. According to a

furt her CHEGEEdPmeAthigaithe deeeki fvtahpoh itekpnef emdls yaaarurite dtlout anocker
aqueous,_ -C .0 i i-ni mal medium or conpl.ex enyjronments_w th excess
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which the detoxification is performed directly within the feed, w thout
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This is; 9f R@AkGUREdium or in environments having no elevated carbon

supply, for which reason most of the known microorganisms are
unsuitable for direct use in foods and feeds because of an

extensive carbon supply.

According to a preferred further development, the method 1is
controlled in a manner as to be cowmpleted within 15 min toe 12 h
and, 1in particular, 15 min to 2 h. By such a method control, it
will, on the one hand, be ensured that all of the mycotoxins
contained in the food or feed product, in particular fumonising,
will have been degraded and, on the other hand, it will be
feagible to not only degrade mycotoxing, but carry out said
degradation within such a short time as to enable the
application of such a method on a large scale rather than just

cn a laboratory scale.

If, as 1in correspondence with a further development of the
method according to the present invention, a combination or
mixed culture additionally containing at least one further
bacterium or yeast selected from Sphingomonas sp. DSM 14170 and
DSM 14167, Stenotrophomonas nitritreducens DSM l4le8,

Stenotrophomonas sp. DSM 14169, Ralstonia eutropha DSM 14171,



rel evance in that the major portion of the hitherto known m croorgani snms
are nerely able to show their detoxifyi nJg effects in mnimal nmediumor in
envi ronnment s having no el evated carbon upply, for which reason nost of
t he known m croorganisns are wunsuitable for direct use in foods and feeds
because of an extensive carbon supply. According to a preferred further
devel ommﬁﬁctéMWetﬁpd izEM cantrod | edrdirtaamaier  asy doa dba rdenplaetsed DSM
within 15 mnto 12 and, in partlcular 15 min to 2 By suchanethod
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been degraded and, on the other hand, it will be feasiblé to not only
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time as to enable the [jcation of .such a thaod _on.a.l ar t her
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devel opmntaindiies neichodeaeaoedbng t@etheapiesent ddiventdoimsa tricho-
conbination or mxed culture additionally containi n%pat | east _gne further
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Ral stoni a eut acteriumsp. DSM 14197, Trichosporon
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used, td%}qmwatiqcpradgift ife® tso and/or feeds by the use of a selective

choice of microorganisms.

is

In order to reliably complete saild decontamination, a further
development of the invention contemplates that, for
decontaminating foods and/or feeds, the microorganisms are mixed
with said foods and/or feedsg each in amounts ranging from 0.01%
by weight to 1.5% by weight and, in particular, 0,05% by weight

to 0.7% by weight.

The invention finally comprises a feed additive for inactivating
mycotoxins, in particular fumonisins and fumonisin derivatives,
which 1is characterized in that gaid feed additive contains a
microorganism according to any one of claims 1 to 4 at a dgerm
count of from 2x10%/kg feed additive to 2x10'°/kg feed additive
and, in particular, 1x10°/kg feed additive to 5x10%/kg feed
additive. By using feed additives containing said microorganisms
at germ counts of from 2x10%/kg feed additive to 2x10%/kg feed
additive, it is ensured that a complete decontamination of all
of the fumonising and fumonisin dJderivatives capable o©of being
degraded by the microorganisms according to the invention will

actually be effected and that, in addition, also any further



t he degradation of funonisins and funonisin derivatives and the
degradation of the nycotoxins that are ggl e to be additionally degraded by
the m croorgani snms according to the invefition, will be controlled in a
manner as to achieve the conplete decontam nation of foods and/or feeds by
the use of a selective <choice of mcroorganisns. In order to reliably
conpl et eosand depeblanafatbaing adégrided bdevakopmeoiyarienNveidenng
contenplates that, for decontam nating foods and/or feeds, the

micr oorb%anﬁslaVénﬁFQEdWl\}dlt ﬁ%é’iaélﬁfo%% G@IdR6te G eeds each in amounts
ranging fromO0.010 by weight to 1.50 by weight and, in particular, 0,05%
by weight to 0.70 by weight. The invention finally conprises a feed
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particular, 1x109/kg feed additive to 5x1012/kg feed additive. By using
feed addftFveECdohfaitiionEser nier 56r gt isrionak 1 yepPieadimt 3tofl eisgmone

2x1 08/ k@, { egdragdditdMe fp 2%1015 f ditiyg, db s Snsued that
conpl ete decolrflt am naeti on o%éall %\9 tsﬁggfcl}%gini %JI:%IE aér‘rl)éuflﬁ"?om Slsﬁ SE}' Dk
deri vati4Es0 capdblisiMfl1deéng Stegradediondie mitobt gafisass avsor diaigd 0
the invention w|l effected and that, in addition, also any
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fort hors ST edbhenadiin i of B nh T ihSr adb thitine McromtganbSls 12172,
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sai d degradation to mycotoxins that can be egraded only partially or
i nconmplietety by-HHEIR P VOF gafid smePSMcdordichg  tRhadet dirivemt iR T avel f aadd

additi\%%ié%jlmﬂﬁ¥3hosporon mucoides DSM 14156, Trichosporon dulcitum
DSM 14162 or Eubacterium DSM 11798 for detoxifying wmycotoxins,
in particular fumonisins and fumonisgin derivatives, zearalenones
and zearalenone derivativesg, ochratoxins, trichothecenes and/or
aflatoxins. By a selective combination of several micro-
organisms, the complete degradation of all toxins contained in
one and the same feed product will, thus, be feasible so as to
safely avoid, in particular, the synergistic effect of several

toxins in a food or feed product.

As in correspondence with a further development of the
invention, feed additives according to the present invention are
suitable for the inactivation of fumonisins Bl, B2, B3 and
fumonisin derivatives, zearalenone, zearalenol, zearalenone
glycosides, aflatoxins Bl, B2, Gl1, G2, M1, Mi, deoxynivalenol
(DON}, T-2 toxin, HT-2 toxin, nivalenol, wmonocacetoxyscirpenol,
diacetoxyscirpenol, trichodermcl, verrucarin, rorodin, acetyl
deoxynivalenol, isotrichodermin, hydroxyisotrichodermin,
calonectrin, T-2 tetraol, T-2 triol, deacetylneogolaniol,
neosoclaniol, acetylnecsolaniol, gsporotrichiol, trichotricl,
sambucinol and culmorin and/or ochratoxins &, B, C, D in a feed

product or in the digestive tract of an animal.



devel oped to the extent as to additionally contain at |east one further
bacterium or yeast selected fron1SphinggnDnas sp. DSM 14170 and DSM 14167,
St enot rophononas nitritreducens DSM 141 St enot r ophononas sp. DSM 14169,
Ral st oni a eutropha DSM 14171, Eubacterium sp. DSM 14197, Trichosporon
nycot oxi ni vorans DSM 14153, Cryptococcus sp. DSM 14154, Rhodotorul a
yarrow i DSM 14155, Trichosporon nucoi des DSM 14156, Trichosporon dul ci tum
DSM 14162 or Eubacterium DSM 11798 for detoxifying nycotoxins,
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feed product or in the digestive tract of an aninal In the follomnng,
t he i nvigrt¢ohiwil| be explained in nore detail by way of exanples, Exanple
1 showing the tine course of the

Example 1
Degradation or detoxification of fumonisin B in minimal medium

at a toxin concentration of 2 mg/l fumonisin Bl

The tests were carried out using the microorganisms DSM 16254
and DSM 16257 as well asg, for reasons of comparison, the strain

Excphiala spinifera DSM 1217.

In all cases, the incubation took place at 25°C under aerobic
conditions. The cultivation of the microorganisms was carried
out in the presence of 50 wmg/l fumonisin Bl in common
cultivation medium in order to enable an eventually pocssible

inducticn of the fumonisin-Bl-detoxifying enzymes.

From Fig. 1 it ig apparent that the gtrains DSM 16254 and DEM
16257 have transformed fumonisin Bl by 100% already after 1 h of
incubation, while the comparative yeast strain E. spinifera was
able to transform no more than 41% of the toxin after an
incubation period of 24 h. The microorganismg according to the

present invention, thus, not only are able to extremely rapidly



degradation of funonisin Bl at a constant toxin concentration in m ninal
medi um Exanple 2 show ng the degradatiqn of fumonisin Bl at different
toxin concentrations, Exanple 3 showi ng the degradation of funonisin Bl in
conpl ex nedi a, Exanple 4 showing the degradation of funonisin Bl in foods
and feeds, Exanple 5 showing the degradation of ochratoxin using the

m crooré&ﬁpécr#ﬁy acé@fﬂ@ﬁﬁ@lﬁﬂo t B& i nvent ininieand Exanplen 6 i ldwstratichg a

f eedi ng i or ani sm m e according to the present
i nventi gﬁtt%%é%l%%tq% gr adaatl on or° %t%@ﬁl cation of funonisin B in
m nimal medium at a toxin concentration of 2 ng/1 funonisin Bl The tests
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over tlne in the sane test
ocmparative micycorganism DSM 1217.

Example 2

Degradation of fumonisin Bl at different toxin concentrations

The tests were carried out with DSM 16254, DSM 16257 and DSM
16256 as well ag with the yeast strain Exophiala spinifera DSM
1217 by comparison. The applied toxin concentrations were 2, 10,
50, 100 and 500 wg/l fumonisin Bl. Incubation was effected under
aerobic conditions at 25°C. The results are indicated after 5 h
of dincubation of the asgsays, since sgsuch incubaticn times
constitute practise-relevant periods in respect to the
detoxification of fumonisins in feeds. Fig. 3 shows the results
of this test. The microorganism DSM 16254 was able to degrade
fumonisin Bl 100% in all concentration ranges, the microorganism
DSM 16257 was merely able to reach a 96% degradation in a
concentration range of 100 mg/l fumonisin Bl, DSM 16256 enabled
a 100% degradation at a concentration of 2 mg/l, a degradation
of more than 50% at a concentration of 10 mg/l, a degradation of
35% and 25% at concentrations of 50 mwmg/l and 100 mg/l,
respectively. The comparison with E, spinifera DSM 1217
demonstrated an extremely poor degradability for this micro-

organism, particularly at extremely low toxin concentrations,



assay, i.e. mniml nediumand toxin concentration of 2 ng/l, for the
strains DSM 16254, DSM 16256, DSM 16252, DSM 16257 as well as the yeast
strain E. spinifera DSM 1217 by conpari &8n. These degradation tests have
clearly revealed that the mcroorganisnms according to the invention are
degraded extrenely rapidly and in many cases, nanely DSM 16254, DSM 16257,

DSM  162h2, JaSM 16256, 1ieyenf 108% 1\M£Thla{hﬁ£nc_i} mposarbke with tie mg/1l at a
conpar ati ve m croorgani smDSM 1217. Exanpl e Degradati on of funonisin Bl
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in feeds. Fig. 3 shows the results of this test. The m cr oor gani sm DSM

16254 wascapPe Jes igegr &R ondifshis? nF1B1 R0b% i & al | concentration ranges,
the m croorganism DSM 16257 was nerely able to reach a 96% degradation in
a concentration range of 100 ng/1 funonisin Bl, DSM 16256 enabled a 100%
degr adatkampak & concentration of 2 ng/l, a degradation of nore than 50%
at a concentration of 10 /1, a degradatl on of 35% and 25% at
concentPﬁﬁF@ﬁéthnS@fnﬁHm%ﬁlfO@WrP COFRLPECTFIEY. The conparison with
E. spinifera DSM 1217 denonstrated an extrenely poor degradability for
this mcro- organism particularly at extrenely |l ow toxin concentrations,

15 theTheést hestviityvest DSMed17chaviaiyl betyr raefd Witeh ndcigrgamigns to

detoxify fumonisin Bi also in complex media in the presence of
high nutrient concentrations. The cultivation of the wmicro-
organisms took place in a complex nutritive medium comprising 5
g/l peptone from meat extract and 3 g/l meat extract, which was
supplemented with two different concentrations of fumonisin BI1,
namely 10 wmg/l and 100 mwmg/l. The determination of the
transformation rates was effected by a comparison of the toxin
contents in the assays at the beginning and at the end of a 72-
hour-incubation at 25°C under aercbic conditions. In both cases
a 100% detoxification or 100% degradation of fumonisin Bl was
obtained in the presence of 10 mg/l fumonisin Bl in the medium.
Even in the presence of 100 mg/l fumonisin B1, a 100%
detoxification was reached in both cases. This test c¢learly
proved that the microorganisms according to the invention are
suitable for the degradation of fumonisins in complex media,

i.e. such with elevated nutrient supply.

Example 4

Degradation of fumonisin Bl in foods and feeds

The microorganisms DSM 16254 and DSM 16257 were again used in an

attempt to degrade toxin concentrations of 10 mg/l fumconisin Bl



funmoni sin Bl degradation rate of about 300. Fromthis conparison results
that the m croorgani sns according to the present invention are superior to
DSM 1217 in any concentration range an that a 1006 degradation is

possi ble, particularly at Ilow toxin concentrations, what has not been
possible so far with mcroorgani sns according to the prior art. Exanple 3
Degr adaihonpeérf unpeiehBaBlahdl cospbexnaedi yAtdhi shieshgi nvestigated tiiee
ability of the mcroorganisns to detoxify funonisin Bl also in conplex

nedi a | HiEKEOFHEERES oftehi it i r VBRE EGRTEREFIr i GIRSUSRTEAAH t1Vat Poh of
the m C&Bntgga%gs'@uf@@lk Bb%%ﬂg%fa gﬁapls%s 'x‘qtture'r}iﬂl‘ﬂﬁ ﬂﬁébgatggmre S&R8e 5
romneat extract an g/

g/l peptone nmeat extract, which
supplenemtEdUMdrntmpedtiﬁeréhtxtouremaaﬂ|pmmﬁwﬂtfuﬁbﬂ|§Emﬂ§datﬂﬁnm¢@t@0

ng/ | and_1Q0 J.. The determ nation t he nsf or on rates. was

ef fect ed® bguﬁlng’&ﬁﬁéﬁr iSon' %t ﬁ% t ORi ﬁ?flc&ﬁts(?ﬁt’s%lhﬁst e & a J%aX/sp TR “that
beg'nn'ﬂﬁeanﬂlé%obg%a%ﬂgﬁ%f 3 ot oY - i e ubatd ony keSO onndere aesipbiC to
conditions. In both cases a 100% detoxification or 1006 degradati on of

f unoni siagBRARad uNeBtigiined Jitn sl presehreddflA@ ng/i funonisin Bi in the
medium Even in the presence of 100 ng/l funonisin Bl, a 1006
detoxification was reached in both cases. This test clearly proved that
t he m cEsemgani sns according to the invention are suitable for the
degradation of funmonisins in conplex media, ) such with el evated

Ut | enPeBEBERY L oBedripl L= De G AHC T o OF b S1 BT HOte. Anae Fabae
The m cggorganiksePSM16254 and DSM 16257 were again used in an attenpt
to degrade toxin concentrations of 10 ng/| funonisin Bl 16

In this case, ochratoxin A was used as an exemplary mycotoxin.
Strains DSM 16254, DSM 16255, DSM 16256 and DSM 16257 were used.
The degradation of ochratoxin was carried out in the presence of
400 pg/l ochratoxin A in an aerobic buffer at 120 h of
incubation. Strain DSM 16255 showed a 95% detoxification already
after 2 h, after 24 h both the strains DSM 16254 and the strain
DSM 16255 had detoxified ochratoxin A 100%, after 48 h a 90%
detoxification could also be determined with DSM 16256, and

after 120 h even the strain DSM 15257 had detoxified ochratoxin

L 100%.

Example &

Feeding tests using combinations or mixed cultures of different

microorganisms for the complete detoxification of foods and

feeds supplemented with mycotoxins

Piglet test I

In thig test, sgtrains DSM 16254 and DSM 14153 were used as
additives. Each additive had an overall germ count of 1x10%?
KBE/kg additive. The test period was 42 days. The animals were
subdivided into four groups of 24 animals each. The control

group (KG) received uncontaminated standard feed without any



in beer, polenta and senolina. After having cultivated the m croorganisns,
the latter were harvested, resuspended 19 toxi n- containing buffer

sol utions and subsequently incubated at“once wth the respective food or
feed product. The degradation rate of funmonisin Bl was 100%in all cases,
thus clearly proving that the m croorganisns according to the invention
are ables¢® adegrade.f gmenitsns iqrdeedsToy teeds via0%odBeanpheB emented
Degradati on of other mycotoxins by the mcroorgani sns according to the

i nvent i $htHn M sPERsECHG TRt oXi A A W& BPEd é‘%aﬁzﬁlﬁ@ﬁﬁl é‘ﬁ?ﬂ nﬂzcéPBxiHPb

St rai nse M, 16274 .5,05M 1625 d%?"' 625%;:3nd RSM 8257 (we(g usedyeoThescn
degradaﬁlon o$ ochratox%% mgg:c rr%ed ou? i% t he presgncegof goo ZQ/J?C
ochr at ox¢re Aved drhcaesabec tf frersaprl@tehtof fovcidiat | pat Stasdi ngbSMP16255
showed a, 95% det oxi fi.cati,on al read after 2 h, .after. 24 bot.h the strains
DSM 16254-And- hggsﬁﬁéﬁﬁlvﬁsﬁ%%%ﬂ%ﬁ&iWg{ﬂ gcﬁﬁaﬁ%ﬁil#l{exog% A er
48 h a Sbofetnxi tLeali enecouhdcalsg besdales mMdied adiikdasM 16256, and
after 120 h even the strain DSM 15257 had detoxified ochratoxin A 100%
Exanpl e 6 Feeding tests using conbinations or mxed cultures of different

m cr oor gani-sms-far—the nptetedetaxiticats: of—froods d—feeds
suppl enent ed mﬁtﬁlﬁ%%oW%¥gﬁg Pigletﬂgégy ﬁéﬁﬁ%Fhﬁglﬁéstf%%trains DSM 16254

and DSMA4153 wepe . wsed as additiyesa gach additive had.am3overall germ
count of _1x1012! KBE/ka_additive..The test pprind masmﬂgmdays__lhe_an'nals

were s|iBdivi ded2Pnfok€our groups 0B8949ani mals each. THe>dantrol  group
(KG refgiyed u1§9U£dH5ndted btdndahngged wrthout—any 17 516

VG2 24.7 kg 443 g 1.467

Piglet test IT

In this test, DSM 162%4, DSM 11798 and DSM 14153 were used as
additives. Each additive had an overall germ count of 2.5x10%?
KBE/kg additive. The test period was 42 days. The animals were
gubdivided into four groups of 19 animals each. The toxin group
(TG) received fodder supplemented with 1.1 ppm deoxynivalenol
and 2 ppm fumonisin Bl, yet containing no additive. Test group 1
(VG1), test group 2 (VG2) and test group 3 (VG3) each received
the same toxin-supplemented fodder, yet test group 1 with 6.5 kg
additive, test group 2 with 1 kg additive and test group 3 with
2 kg additive. At the end of the test, the following results

were achieved.

Final weight Daily weight gain FCR
TG 22.90 kg 359 g 1.82
VGl 26.45 kg 442 g .67
VG2 27.10 kg 463 g 1.60
VG3 28.55 kg 485 g 1.71

Piglet test III



17 feed additive. The toxin group (TG received fodder supplenmented wth
500 ppb ochratoxin A, 250 ppb zearal enone and 1,500 ppb funonisin Bl. Test
group 1 (VGL) and test group 2 (V&) ea&g recei ved the sane

t oxi n-suppl enment ed fodder, yet test group 1 wth 0.5 kg additive and test
group 2 with 1 kg additive. At the end of the test, the followng results
wer e achihevegths Ficealc wekghtiibaidym weisghty gahs RERA Ke&s24:3 kadd3dve 1. 403
TG 22.0 kg 380 g 1.573 VGL 23.4 kg 412 g 1.516 VG 24.7 kg 443 g 1.467

Pi gl et ﬁégﬁtwel Rachiad 1@&era Doas2520upsVeLl 298 tan IRV AL A%31 Y e- uSkd
as additlLye itjve an-qver al r n oy kg
addi t | v%%g¥h?%§gﬁpgr§goddé\//\agggg'dgﬁ% érﬁlé‘l“%%?rm eﬁe%ggégﬁgg,é@i g‘ﬁ? nt o
four grgupspef of9 Hhi amlisatackachhe Thaxi togioupgro(PG)( Ncecedaved faatldéodder

| t ith 1.1 i val enol, and_ 2 f isin Bl, yet.
Contal nENGCAG! SRR VE ekt S gbBilp HETRUGH Fost TOFolpoE (VP AT bEed

group 3ch¥Gahmeachxiecal it cddie: SAMBo&QXEN- sUpPharented fioddesqi vetet €8E
group 1 with 0.5 kg additive, test group 2 with 1 kg additive and test
group 3tipt And2oRgtigdiceinte. the thed lavdingd xereuliestwexeadlpievoiing results
were achieved. Final weight Daily weight gain FCR TG 22.90 kg 359 g 1.82
VGL 26.45 kg 442 g 1.67 V& 27.10 kg 463 g 1.60 VG 28.55 kg 485 g 1.71

Piglet test |11 Initial Final Daily Feed
weight weilght weight conversion

gain rate

Toxin group 6.76 kg 28.33 kg 514 g 2.21%

Test group 6.88 kg 30.56 kg 564 g 2.03

Broiler test I

In this test, strain DSM 16254 was used as an additive. The
additive had an overall germ count of 2.5x10'" KBE/kg additive.
The animals were sgubdivided into two groups of 140,000 animals
each. The toxin group (TG) received fodder supplemented with 300
ppm aflatoxin and 2 ppm fumonisin. The test group received the
same toxin-supplemented fodder, vet with 1 kg additive/ton
fodder. At the end of the test, the following results were

achieved.



18 In this test, strain DSM 16254 was used as an additive. The additive
had an overall germcount of |x1011 KBE/,kg additive. The test period was
42 days. The ani mal s were subdi vi ded i nt6 two groups of 30 ani nals each.
The toxin group (TG received fodder supplenmented with 4.5 ppm funonisin
Bl. The test group received the sane toxin-supplenented fodder, yet with
0.5 kg additive. At the end of the test, the followng results were
achieved. Initial Final Daily Feed weight weight wei ght conversion gain
rate Toxin group 6.76 kg 28.33 kg 514 g 2.21 Test group 6.88 kg 30.56 kg
564 g 2.03 Broiler test | In thiedesirowirai n DIMEE2D4»@ms used as an
addi tive. The| Taddi véek had an querall germcount lof 2 5x1011 KBE/ kg
additive. Thie animals were subdiMoxted imt ol %o grd{mstaﬂflumo[%)bo ahi mal s
each. The t oxira—group—(Fo—reeceived+Fodder—supplenrented—wt+h—306—ppm

afl atoxi n and 2 ppm f uroni si n. THe Q%st gr oup recel%e%lg’the same
t oxi n- suppl enented—fodder;—yet VMdI t—kg—addirtivefit 3IUUUEI. At—the end
of the test, the follow ng results re achieved. 9b Test group Toxin
group Test wegk Mortal Tty [ Wyrtality [ 1 I.[J0Z 599 20.821.83 3
0.34 1.79 4 0.57 2.89

4 0.57 2.89
5 0.89% 2.27
6 0.91 1.24
7 0.73 1.07
8 0.41 .63
Final weight [g] 1720 1298

Broiler test II

In this test, strains DSM 16254 and DSM 11798 were used as
additives. Bach additive had an overall germ count of 4x10%*
KBE/kg additive. The animals were subdivided into three groups
of 260 animals each. The control group received uncontaminated
fodder. The toxin group (TG) received fodder supplemented with
3.5 ppm fumonisin and 1.8 ppm T-2 toxin. The test group received
the same toxin-supplemented fodder, vyet with 1 kg additive/ton

fodder. At the end of the test, the following results were

achieved.

Control group | Test group |Toxin group
Weight gain 1965.6 1852.4 1866 .1
Overal feed

3983.9 431132.2 3894 .0
intake
Feed conversion

2.03 2.11 2.08

rate




50.89 2.27 6 0.911.24 7 0.73 1.07 8 0.41 1.63 Final weight [g] 1720
1298 Broiler test Il In this test, strains DSM 16254 and DSM 11798 were
used as additives. Each additive had an xverall germ count of 4x10"

KBE/ kg additive. The aninmals were subdivided into three groups of 260

ani mal s each. The control group received uncontam nated fodder. The toxin
group (TG received fodder supplenented with 3.5 ppm funonisin and 1.8 ppm
T-2 toxin. The test group received the sanme toxin-supplenented fodder, yet
with 1 kg additive/ton fodder. At the end of the test, the follow ng
results were achieved. Control group Test group Toxin group Weight gain
1965.6 1952.4 1866.1 Overal feed 3983.9 4113.2 3894.0 intake Feed
conversion 2.03 2.11 2.08 rate, Al of the m j tHgenti oned in
t he prakehtheaBist IR 6 W‘B“ec?elﬁ(z)lgﬁpé%fea LF{@gﬁlogﬁé&?é%g‘%igﬁe Sanmi ung von
M kroorgani smen and.zel { kul tur i LAR Y eloRlideR Chrhiskn (G&rnidncr 0or gani sns
and Cepg'v@m Pﬁ?té%e, S%@hjﬁgrvéﬁehﬁﬂﬁgép%é%§?§4 Br aunschwei g, Germanyg(DE).

Regi st E%ﬁejc%h n&i'”%rod?&ﬁiﬁsr i 0Beif ot @urdaSMMES 2 ERbded . \§2g 2094 38124

Braunschweig, Germany {DE).

Registration number Registration date
DSM 16252 24.02.2004
DSM 18253 24.02.2004
DSM 16254 24.02.2004
DSM 16255 24.02.2004
DSM 16256 24.02.2004
DSM 16257 24.02.2004
DSM 14156 08.03.2001
DSM 14155 08.03.2001
DSM 14154 08.03.2001
DSM 14153 08.03.2001
DSM 14197 08.03.2001
DSM 14171 08.03.2001
DSM 14169 08.03.2001
DSM 14168 08.03.2001
DSM 14167 08.03.2001
DSM 14170 08.03.2001
DSM 14162 08.03.2001
DSM 11798 17.09.1997




DSM 16253 24.02.2004 DSM 16254 24.02.2004 DSM 16255 24.02.2004 DSM 16256
24.02.2004 DSM 16257 24.02.2004 DSM 14156 08.03.2001 DSM 14155 08. 03. 2001
DSM 14154 08. 03.2001 DSM 14153 08. 03. 200 DSM 14197 08.03.2001 DSM 14171
08.03.2001 DSM 14169 08.03.2001 DSM 14168 08.03.2001 DSM 14167
08.03.2001 DSM 14170 08.03.2001 DSM 14162 08.03.2001 DSM 11798
17.09.1997 21 CI| ai ms 1. A m & dormganitsm f or decont am nati ng

funmoni sins and funonisin derivatives, wherein detoxifying bacteria or
yeasts selected fromthe strains DSM 16254 and DSM 15257, assignable to
the taxon zSphi fgeseRadaeeasors tdead dh tROM 62 858b8080he Lo NeumdRXOm
Rhi zobi al es, strain DSM 16256, assignable to the taxon M crobacteriaceae,
strain BBKEYBESICSassVEAABLE t SeEREEHXDE RAFEebiaceas, wtraba DSMABR52,
aSS|gna t e I - C Pj S

used, Mﬁl 33%€e5%%éggﬁﬁL§§knsl%%ggna |ca?$pj i o gea%ﬁ%% néia%ol”ﬁés
in a stagba-s$p@imgommmadasegp reﬁtfabn.Iﬁ%&Almm6mnorga@ugmnaaeordbngﬂhg

claiml1, char eri.zed in that
taxcn aﬁblzobla es, strain DSM 16256, assignable to the taxon

Microbacteriaceae, strain DSM 16253, assignable to the taxon
Rhizobilaceae, strain DSM 16252, assignable to the taxon Alcali-
genaceae, and Pichia gp. D8M 16562, are used, which convert
fumonisins enzymaticélly into deaminated metabolites in a

single-step or multi-step reaction.

2. A microorganism according to claim 1, characterized in that
said bacteria or yeasts are stabilized in the form of powders,

liguids or gels.

3. A microorganism according to claim 1 oxr 2, characterized in
that said bacteria or yeasts are used as cell-free extracts or

crude extracts.

4. A microorganism according to claim 1, 2 or 3, characterized
in that said bacteria or yeasts detoxify, in addition to
fumonisin and fumonisin derivates, at least one further

mycotoxin selected from zearalenocnes, aflatoxins or ochratoxins.

5. The use of bacteria or yeasts, alone or in combination of two
or more strains, selected from the strainsg DSM 16254 and DSM
15257, assignable to the taxon Sphingomonadaceae, strain DSM
16255, assigﬁable to the taxon Rhizobiales, sgtrain DSM 16256,
assignable to the taxon Microbacteriaceae, strain DSM 16253,
assignable to the taxon Rhizobiaceae, strain DSM 16252,

assignable to the taxon Alcaligenaceae, and Pichia sp. DSM



said bacteria or yeasts are stabilized in the formof powders, I|iquids or
gels. 3. A mcroorganismaccording to claiml1 or 2, characterized in that
said bacteria or yeasts are used as cell-®ree extracts or crude extracts.
4. A mcroorganismaccording to claiml, 2 or 3, characterized in that
sai d bacteria or yeasts detoxify, in addition to funonisin and funonisin
derivat @656at |ewst denexfidrtimgr fuypontexna seldectwdoti oimz dardlvencves, in
aflatOX|n%dor n@brat%ée . 5. The use of bacteria or yeasts, alone or in
combi nat °6n ~of* re strains, selected fromthe strains DSM 16254
and DSM 15257, assignable to the taxon Sphi ngononadaceae, strain DSM .
16255, assignable to the taxon Rhizobiales, strain DSM 16256, assignable
to the Paxoh M &S6badfepPrdéde, tat sl 3L TS 16‘2@racb%§¥§ﬁ§blﬂé1t(§hﬁﬁe $2akén

Rhi zobi ggeesmat gfzé%%\%%%% adégt?%.gﬂabg?et gp]gﬁ% s. FLL d@tlr ENAGEAC, ¢

and Pichia's for oxi fying

deri vatlleesti n orheaodsﬁlarrtdi@r faquatcﬁclrﬂ'hesuiecaedordfmgmt 0 zdatal &nones,
characterized i.n that bacteria or yeasts, in addition, are enpl oyed
for det%?#ﬁ§?ﬁén§torl8§§Fa§ﬁ§HQﬁther mycot oxi n sel ected from zearal enones,
af |l atoxi ns or ochratoxins. 7. The use according to claim5 or 6,
characterized in that m xed cultures of bacteria and/or yeasts are used
for de?oxﬂﬂyingsﬁyc®¢©&r@én981HThélaé® d&c@ﬂdiﬁg1ﬂﬁaﬁ%ﬂ¢ﬁﬁﬁ2@doﬁfﬂ that

decont in cot_oxi centratlo and particul ar 00 L kg
to 500%;@?&1 gcpure ®ra |y %SOn]Bg er%o 2§m Ky, ?ﬁ%ﬁsﬁl‘gm n%r%ndusfeé{rmm(g

der|vatﬁaESX1iglpggm&gotoxl&sng/kg preferably 40 pg/kg

8. The use according to c¢laim 5, 6 or 7, for decontaminating low
mycotoxin concentrations and, in particular, 100 pg/kg to 500
mg/kg, preferably 250 pg/kg to 25 wg/kg, fumonisins and
fumonisin derivatives, 10 Mng/kg to 10 mg/kyg, preferably 40 ug/kg
to 2 mg/kg, zearalenones and zearalenone derivatives, I pg/kg to
2 mg/kg, preferably 10 pg/kg to 750 pg/kg, aflatoxins, 1 pg/kg
to 2 mg/kg, preferably 5 pg/kg to 500 pg/kg, ochratoxins.

9. The use according to any one of claims 5 to 8, characterized
in that a combination or mixed culture additionally containing
at least one further Dbacterium or vyeast selected from
Sphingomonas sp. DSM 14170 and DSM 14167, Stenotrophomonas
nitritreducens DSM 14168, Stenotrophomonas sp. DSM 14169,
Ralstonia eutropha DSM 14171, FEubacterium sp. DSM 14197,
Trichosporon mycotoxinivorans DSM 14153, Cryptococcus sp. DSM
14154, Rhodotorula yarrowii DSM 14155, Trichosporon mucoides DSM
14156, Trichosporon dulcitum DSM 14162 or Eubacterium DSM 11798
is used for detoxifying mycotoxins, in particular fumonising and
fumonigin derivatives, zearalenones and zearalenone derivatives,
ochratoxins, trichothecenes and/or aflatoxins, for detoxifying

jointly occurring wycotoxing, in particular fumonisins and fumo-



to 2 ng/ kg, zearal enones and zearal enone derivatives, 1 pg/kg to 2 ng/kg,
preferably 10 jig/kg to 750 jig/kg, aflatoxins, 1 jig/kg to 2 ng/kg,
preferably 5 jig/kg to 500 jig/kg, ochratmxins. 9. The use according to any
one of clains 5 to 8, characterized in that a conbination or m xed culture
additionally containing at |east one further bacteriumor yeast selected
from SphihgondsasvapivBSM 14L&} =-drcddSM 14167, Siendtdreptommasivatives,
nitritreducens DSM 14168, Stenotrophononas sp. DSM 14169, Ral stonia

eut r ophAZ BENPTART 1 OTEGEREEE P YMSp. DSM 14197, Tri chosporon

nmycot oxi ni vorans DSM 14153, Cryptococcus sp. DSM 14154, Rhodotorul a
yarrow i DSM 14155, Trichosporon nucoi des DSM 14156, Trichosporon dul citum
DSM 14182 . or 2AEubedcted uni®SM daze8tansnasedaf of uthengxiifygi ngumy c of wxdmiss in n
particular.fuponisins.and funonisin derivatives, zearal enones an :
zearal e %Jﬁ%vﬁg?i"’%t He&s aoé?ﬁ%?%%%%?%‘?i%‘ﬁ%?ﬁé%&ﬁe Caftt? 0P hT |Ht oXIHETS
for detoxibyiung cdu@rild D COME FhaIgi BY TOY 0%bAT e ri-A npartiureulias rfumani Sbdseand
fumo 23 nisin derivatives, zearal enones and zearal enone derivatives,

af | at ox¥h&lor2 oG8t oSt 105 ALRBEhod ¥or dee6RtantPatlithd of uABAretns Bhd

fumoni shn, . deph yat i yesousl NG 33 40.Cr Qof 9%941%“‘(300%9&39, 0 A0y QRS I Ll 8h s
1 to 4, conprising enzynatically converting nonisins in fodder wth a
germ couatalbblitem 103AQsfiadder- stterl @87 grufloddertep nregpariarcul ar 2x1 04/ g
fodder to 5x106/ g fodder, into deam nated netabolites in a single-step or
mul ti-step reaction. 11. A nethod according to claim 10, characterized in

that sajd detdidLabboBriSngardd edi1Quh HRderciagueouUs: Landi Lhonsdd said
m ni mal _medi um or conpl ex environnents with excess nutrient supply and
car bon detpgesicapion néshodaaacddi Mgt o ehdeth 169WECRE, EvarEd e zedi i n

that minimal medium or complex environments with excess nutrient

supply and carbon sources.

12. A method according to claim 10 or 11, characterized in that
it is carried out within 15 min to 12 h and, in particular, 15

min to 2 h.

13. A method according to claim 10, 11 or 12, characterized in
that at least one further mycotoxin selected from zearalenones,
aflatoxins or ochratoxins is converted 1into & non-toxic

degradation product.

14. A method according to any one of c¢laims 10 to 13,
characterized in that a combination or mixed culture
additionally containing at least one further bacterium or yeast
selected from Sphingomonas sp. DSM 14170 and DSM 14167,
Stenotrophomonas nitritreducens DSM 14168, Stenotrophomonas sp.
DSM 14169, Ralstonia eutropha DSM 14171, Eubacterium sp. DSM
14197, Trichosporon mycotoxinivorans DSM 14153, Cryptococcus sp.
DSM 14154, Rhodotorula yarrowii DSM 14155, Trichosporon mucoides
DSM 14156, Trichosporon dulcitum DSM 14162 or Eubacterium DSM

11798 1is wused for detoxifying mycotoxins, in particular fu-



it is carried out within 15 mn to 12 h and, in particular, 15 mn to 2 h.
13. A nethod according to claim 10, 11 or 12, characterized in that at

| east one further nycotoxin sel ected from4zearal enones, afl atoxins or
ochratoxins is converted into a non-toxic degradation product. 14. A

met hod according to any one of clains 10 to 13, <characterized in that a
conbi natPBAS bR S raxed fmmqrureeln adieliri venal ey, copbariiengnat laesbtzomes fandher

bacteri ed.from.S h| nonas sp M 14170 and DSM 14167,
St enot rélg%g{rfr%%ggg% t Pr in c%ﬁcéﬁ? D ecﬁréef?ot Ooﬁ*rd;ré? 10$H5M 14169,
Ral st oni a eutropha DSM 14171, Eubacterium sp. DSM 14197, Tri chospor on

mycot oxi ni vor ans DSM 14153, Crypt ococcus sp. DSM 14154, Rhodotorul a
yarrowi 15 DSM14TSEN0F | GresPsHioN micdi desY DSWP14056, CHAiEos Fé orF@ul 3 t um

DSM 14 Pécg%PﬁﬁéﬁrHﬂp1gﬁﬁ% 1#%%5 {§e Y %Qn%afggkgﬁ!&ylgg HLeALOXI NS LN

particular fu noni si ns and funonisin erlva I'Ves zearalenones an
zear al efnés, dEhevaumtes)rg@ahrmtsomm mixechothBcenes dodider afd/atoxidsds

15. A net hod.accordi to a one of claine 10 to 13, characterized in
Chat . TGS R hddETANR nBEhBnT8r LROBHS antl? oPY FRAEEE 11 i BF oWl SHE"

are mxggiwih %ardlﬁgqasf apdhek teedsiggachd nm anpynt vaerﬁ‘%gi ng from0.01%
by weight to 1. by wei ght and, in particular, 0,050% wei ght to 0.7%

by weight. 16. A feed additive for inactivating rrycot oxins, in particular
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addi tive contains a m croorgani Sm accor one
a ger mmmml@inérarnm)ﬂﬁ&m@meeﬁaﬁdmmiv@st 0ch2xieﬂ;5kkgeﬁee@h addid iaseidin
parti cué ar | x 919/ kg feed additive to 5xl012/kg feed additive.
eed addlitive contains a microorganism according to any one of
claims 1 to 4 at a germ count of from 2x10%/kg feed additive to
2x10"/kg feed additive, in particular 1x10°/kg feed additive to

5x10**/kg feed additive.

17. A feed additive according to c¢laim 16, characterized in that
it additicnally contains at least one further bacterium or yeast
selected from Sphingomonas sp. DSM 14170 and DSM 14167,
Stenotrophomonas nitritreducens DSM 14168, Stenctrophomonas sp.
DSM 14169, Ralstonia eutropha DSM 14171, Eubacterium sp. DSM
14197, Trichosporon wycotoxinivorans DSM 14153, Cryptococcus sp.
DSM 14154, Rhodotorula yarrowii DSM 14155, Trichosporon mucoides
DSM 143156, Trichosporon dulcitum DSM 14162 or Eubacterium DSM
11798 for detoxifying mycotoxins, in particular fumconising and
fumonisin derxivatives, zearalenones and zearalenone derivatives,

ochratoxing, trichothecenes and/or aflatoxins.

18. The use of a feed additive according to claim 16 or 17 for
inactivating fumonisins B1l, B2, B3 and fumonisin derivatives,
zearalenone and zearalenone derivatives, =zearalenol, zearalenone
glycosides, aflatoxins Bl, B2, Gl, G2, M1, M1, deoxynivalenol
(DON) , T-2 toxin, HT-2 toxin, nivalenol, monoacetoxyscirpenol,

diacetoxyscirpenol, trichodermcl, verrucarin, rorodin, acetyl



17. A feed additive according to claim 16, characterized in that it
additionally contains at | east one further bacteriumor yeast selected
from Sphi ngononas sp. DSM 14170 and DSM 14167, St enotrophononas
nitritreducens DSM 14168, Stenotrophononas sp. DSM 14169, Ral stonia
eutropha DSM 14171, Eubacterium sp. DSM 14197, Trichosporon

ny cot ox PROVEFANS 1BSM1L4153, Cepprocoodesmsp., DSM Hddbdxy Rhotlot chodiarmin,
yarr ow | , Tri.chospor.on Coi DSM, 14156, _Tri chosporon_dul ci tum
DSM 141 5@§yké§%§g%erign?DSﬁeﬁﬁ_ ’foﬂﬁg%to§Fﬁ9'ng MYCHToXY Hecopplaniol,
parti cubhapsblemiiodi,ns andcyilwBRSIghder | vatd yesst 2eah 8benones, 8adsr 101
zear al enone derivatives, _ochratoxins, trichothecenes and/or aflatoxins.’
18. Thesﬁg‘gu&lnglf@é’ﬂia‘E}éIJrTFCPJF/@?aé@@/@?n@%a@l%hﬂsl@o@l?ctoD in a feed
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al enol",

and zear al enone derivatives,” zear zearal enone gl ycosi des,
aflatoxins Bl, B2, G, &, M, M, deoxynivalenol (DON), T-2 toxin, HT-2

t oxi n, nival enol, nonoacetoxyscirpenol, diacetoxyscirpenol, trichodernol,
verrucarin, rorodin, acetyl 25 deoxynivalenol, isotrichodermn,

hydr oxyi sotri choderm n, calonectrin, T-2 tetraol, T-2 triol
deacet yl neosol ani ol , neosol ani ol, acetyl neosol ani ol, sporotrichiol,
trichotriol, sambucinol and culnmorin and/or ochratoxins A, B, C, Din a

feed product or in the digestive tract of an aninal.



