- 1 M CRO ORGANI SM FOR DECONTAM NATI NG FUMONI SINS AND I 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
detoxi fying funonisins and funonisin derivatives in foods and/or feeds, a
nmet hod for 10 decontam nating funonisins and funonisin derivatives using a
m cr oor gani smrcrndorciredvaddit DyreolorMrRacivea gy IRM GOt QXIDNI TSI WSE,

particular funonisins and Tunonisin derivatives. 15 cot oxi ns, which
conprise a pl BELRHOY yFQR HEECPETAMENARE NS FUMQHES\‘IMSMT n FERE, ﬁﬁ’@ilﬁévﬁr obl em

in the nodern food and feégN&ﬂ§H§ﬁ@i@ﬁIpSMﬂE§oao%b%&%bMty of plants which
are subsequently processed—to-Toods—or feeds—or—drrectty fed to aninals
are infested wth the nost diverse toxins in the 20 nost diverse

concentr tigns such that, .in addition Hp the fact that the res ectige
toxin has tdFe EECESEEd, AN SHTITi ettt i irfocidbud het HoEersT  for
det oxi fyi ng decf@aradizRa nd eiasinectd whd eisn W14 dave doipes apphied or
found. 25 An approach to obtain toxin-free plants has been the attenpt to
grow so- cal té¢ tYnsenPeChRiifs OCTMYSHP e atere spaAntint c@PagiFtiien oxf ns,
or to obtai 00 rogict s ai f" ical i fied' pl

whi ch food Qg%odggfs arégfr%%r%§H§Uchg?gxig%%gﬁéfggl%%quggﬁgsgﬁ§£ g¥5§30
t he respect ifvecplhanns dexritvee: foserein Fpoaddidridfot ofbedag extrearely £onpl ex

and conplicated, this roach has. rai sed controversies in nmany countries
qﬁ) %econtamlnat%%% f%monfglns and fumongsgn derivativgg us{hg

a microorganism, and a feed additive for inactivating
mycctoxinsg, in particular fumoniging and fumoniszin

derivatives.

15 Mycotoxins, which comprise a plurality of different toxins;
constitute an increasing probklem in the modern 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 toxing in the

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

the respective toxins 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 wmodified” plants, which food
products are free of such toxins due to the registance of

30 the regpective plants to the former.

In addition to being extremely complex and complicated,

this approach has railsed controversies in many countries



2 Toxins frequently encountered especially in maize and leading to
serious inpairnents after the consunption of the same are funonisins and
furmoni sin derivatives, which can be degraded in |aboratory tests by
al'ready known nicroorganlsns for which, however, no m croorgani 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
time exdEEding @@Wfsly o¢n§9’éht§égﬁaéépﬁ§ﬁ§11§o mhartaztzhae agk leddsughto
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the forner appears necessary. Recent studies have, noreover, reveal ed

toxi ns aivagp exﬁpbitp@@ﬁbﬁmatosyChntedagtadaSiaang thenséiﬁéeremhlchtombuld
further t ensi t he noxi.ous_effects of the dual .toxins, In

Har vey, P%C%iﬁgFaﬁégﬁ repgftég oﬂlgéﬁﬁﬁalstPEkré??tct§H8Fr?ﬂWBHF§rnSK%ﬂHn
deoxyni wakedolrdamipngs. horagddeti Orequiitrd Spasssmednthakrbheyiaridas of
toxins which may, for instance, be contained in feeds will lead to
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m croorgani snms for decontam nating funDn|S|ns and funoni sin derivati ves,
whi ch aweulagble tordegradsili.ne toxin extrenely rapidly, on the one hand,

Another problem in connection with mycotoxins in foods or feeds
resides 1n that, due tco the fact that an ever increasing amount
of mixed feeds or mixed foods containing a plurality of cereals
or cereal specles are produced, several mycotoxing will, at the
same time, occur in one and the same food or feed product such
that a useful or selective degradation of the former appears
necessary. Recent studies have, moreover, revealed that toxing
may exhibit combinatory interactions among themselves, which
would further intensify the noxious effects of the individual
toxins. In 1996 Harvey, for instance, reported on synergistic
effects of Zfumonising and deoxynivalenol in pigs. In addition,
it is assumed that the majority of toxins which may, for
instance, be contained in feeds will lead to immunosuppressive
effects in animalg, which are ascribed to the parallel

occurrence of mycotoxins.

The present invention aims to provide microorganisms for
decontaminating fumonisins and fumonisin derivatives, which are
able to degrade the toxin extremely rapidly, 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 diverse nutrient 3 concentrations, on the
other hand. Finally, the present inventfon ainms to provide a mnicroorgani 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 toxin-ddreeedend i fiag | i cubar | phahepcysing al}ﬁi.msiringﬁgtse died phapLa
To solve this object, a mcroorganismfor decontam natin f unmoni sT ns an5

f unoni siFEEII NG | vegsi stpr avideieaac eor Wi ngotogathempras enonixventioons, of
wherein _d 1.£ .y cterja or yeast selected fromthe, strains PSM 16254
and DSM i%%g%dsr{s]l?sgnﬁ%’bl ewé%)Chth *F axon' Sphihgo %Eag%eae?nst?g@ﬁtﬁgm to
16255, assiqgniahilres t oalhe dtaxen Rhitzobi ahese skt aim BSM-162660onassi gnablg
to the taxon_ M crobacteriaceae, strain DSM 16253, assignable to the taxon
Rhi zobi SE&4E™ s aith*BEVIEESS2 Fegsli gRapitd cid 2R t #R6H ALEARP- BeRackast
and Pi clHia Siye ML 6D6ea c AT e 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

enzymat i-cal | into .deam nated netaboliites in a single-step or nulti-step
reactio%% bUt° s b tﬁﬁ ﬁ%
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16S r DNAhwi ttixon 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 sgp. DSM 16562, are used, which convert
fumonising enzymatically into deaminated metabolites in a
single-step or multi-step reaction. The above-mentioned wmicro-
organisms are able to not only convert fumonisins enzymatically
into deaminated metabolites in a single-step or multi-step
reaction, but do this within extremely short periods of time and
even in the presence of complex environments such as, e.g.,
feeds or foods, 1.e. in the presence of geveral or most diverse

carbon sgources and, in particular, in the pregence of a nutrient

oversupply.

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

rDNA sequence has the following base sequence:

1 GAACGCTGGES GGCATGCCTA ACACATGCAA GTCGRACGAA GTCTTCGGAC TTAGTGEGCGC
61 ACGGGTGCGT AACGCGTGGEG AATCTGCCCT TGEGTACGGA ATAACTCAGA GAAARTTTGTG
121 CTAATACCGT ATAATGTCTT CGGACCAAARG ATTTATCGCC CAAGCGATGACG CCCOCGTAAC



the forward priner 27 (sequence length 689 bp) . The partial 16S rDNA
sequence has the follow ng base sequence: 1 GAACCCTGGS GGCATGCCTA
ACACATGCAA GTCGAACGAA GTCTTCGGAC TTAGTGEEGC 61 ACGGGTGCGT AACGCGTGGG
AATCTGCCCT TGGGTACGGA ATAACTCAGA GAAATTTGIG 121 CTAATACCGT ATAATGICTT
CGGACCAAAG ATTTATCGCC CAAGGATGAG CCCCCGTAAG 4 181 ATTAGCTAGI TGGTGGGGTA

AAGGCCCAGS 1AACKCCAEA T1ECTITACE TRl & hGAGAEa o 2ddh. AdFAEEARCETARAGEEESGAC

_TGAGACA % AGCAGFGGGG 301 AATATTGGAC AATGGEGECGAA
P T e R AP EReTGra TAC

CCCGGATGAP lwmm@mwwcmmwm THABTCRGT GRETAGCNGCCG

CGGTAATAGG 1%(%«%@%@3 Q@G%EMC}:I@A@Q&% (X AabAGKNACE, STt ASCCG
GTTTTTCAAG. TCAGAGGTGA 541 GAATTGCCTT TGAAACTGGA

AGACTTGAAT * %@%C?&%‘FWGWWﬁGA%ﬁf EACCEAAFATETAEATAT
TCGGAAGAAG 1 ATCAGT B30G CANEBCEAC TETATTBEACARGACE BT ATXGAGRCT GraiGGTAIGAAA

mmtﬂ_@h@MT@C@ﬂe Tmme@mhgmdm %ﬁ@bﬂ@%t w@ﬁaﬁﬁ %@@G%aﬁi | rods

occurrin . aboG\é%Ga . single cells ancsco gF |Iarrent ous
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Sphi ngonﬁr@adﬁt@a@GC?@f BEETYIRAEA @CCT@FdNci ng of 16S rDNA (with the reverse
primer 30, obtained sequence length 426 bp). The foll ow ng sequence
results: 1 GATCCTGGCT CAGAACGAAC GCTGGCGGCA TGCCTAACAC ATGCAAGTCG
AACGAAGHTErefh TOGGCACTTAGCOTGROCRACES EREOGTAARE B CGEAATC riSCETENGCGrods

TACGGAATAA 121 CTCAGAGAAA TTTGTGCTAA TACCGTATAA T GATTT
ATC@CCRﬂéurfgngATéR@@@C@&TM@Tﬁ&TéﬁGFF&%‘F G@@gmﬁél%&mg
CGACGATET T amét oTACCTHEGTCT 1GAGAGGALGA TCAGCCACAC TGGGACTGAG ACACGGCCCA

GACTCCTACG 301 GGAGGCAGCA GIGGGGAATA TTGGACAATG GGCGAAAGCC TGATCCAGCA
ATGCCCCGTG 361 AGTGATGAAG GCCCTAGGEGT TGTAAAGCTC TTTTACCCGG GATGATAATG

ACAGTACE@§a1%2%§ﬁM%¥§57 likewise belongsg to the taxon Sphingomonadaceae
after partial sequencing of 165 rDNZ (with the reverse primer
30, obtained sequence length 426 Dbp). The fcllowing sequence

results:

1 GATCCTGECT CAGAACGRAC GCTGGCGGCA TGCCTAACAC ATGECAAGTCE AACGAAGTCT
61 TCGGACTTAG TOGCGCACGG GTGECGTAACE COTGEGAATC TGCCCTTGGEG TACGGAATAA
121 CTCAGAGAAA TTTGTGCTAA TACCGTATAA TGACTTCGGT CCAAAGATTT ATCGCCCAAG
181 GATGAGCCCG CGTAAGATTA GCTAGTTGGT GGGGTAAAAG CCTACCAAGG CGACGATCTT
241 TAGCTGGTCT GAGAGGATGA TCAGCCACAC TGGGACTGEAG ACACGGUCCA GACTCCTACE
301 GGAGGCAGCA GTGGGGAATA TTGGACAATGE 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 structureg.

DSM 16255 after partial sequencing of the 168 rDNA with the

forward primer 27 produces the following, 72C-bp-long sequence:

1 ACGCTGGCGG CAGGCTTAAC ACATGCAAGT CGAACGGTCT CTTCGGAGGC AGTGGCAGAC
61 GGGTGAGTAA TGCATGGGAA TCTACCGTTC TCTACGGAAT AACTCAGGGA AACTTGTGCT
121 AATACCGTAT ACGUCCCTTTT GGGGAAAGAT TTATCGGAGA ATGATGAGCC CATGTTGGAT
181 TAGCTAGTTG GTAGGGTAAA GGCCTACCAR GGCGACGATC CATAGCTGGT CTGAGAGGAT
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CGAACGGTCT CTTCGGAGGC AGTGGCAGAC 61 GGGTGAGTAA TGCATGGGAA TCTACCGTTC
TCTACGGAAT: : AACTGACERA »AACIGECTECE 2 0123 AATAGESTAT. AGKRRGETAT T GFdGAAAGAT

COGACCATC CATAGET T T CACACGAT T8 341

R AT e & ABACACGROC

CAGACT CCT¥ L CEISNBAEANG TCATTNBCCE/ AR CARPI AR ATHGCATRA  TCREEEENAGCCTGATICCAG
CCATGCCCCGE 1 T CAGTCATEA rnACKEICCT AR AR B T dEEAAMES ECTHHEAGC TG GHAGATAA

CEo0OCT A T TR TOCCA THAC

Rhi zobi al es and is gran} negative,

nlcroor
M1LCroo

cells.

e

M cr obacteri aceae:
primer 2égptakds tianfiold owag 7906
GGCGTGCTTA ACACATGCAA GTCGAACGAT GAA
GCGAACGGGT GAGTAACACG TGAGTAACCT GCCCCAGACT CTGGGATAAG 121 CGCTGGAAAC

GCCGTCTAAL AGTIATA,

TCTGGGATGG GCT

ST

ni srn

S

15256
%’iaagﬁc.t'ﬁ;

B SR IRTEACETAG ATGTOAC
ER“TEACHOCTF GAOOTFOTAA AOCTOTTATA A

ACTTCEWGCC AGCA

form ng small
SSI nabl e
ﬁaexa%sR 2R
qQUENS B ile
TGCTCTé%

GCCCECG GIAATACGAA

GEECA COTACECGEAM T FRTAAGTC
AGGGGT GAAA - TEEXISEEEST A@M@@@@@@@W@MM@@@@{W@ ATACTEEPACEFCTTEAGTAT
GGAAGAGGTA 1 AGTHIBAATTG cCRAGESTAGRA 601 CGTHALAIEG @I&@Mﬁl T GoGRAGERCAC

AR A T T KRR T R T R0 B s R UarEreh e LRERT aon

rods primarily in single
e taxon

GALTCLANA . 18

AACGGECTCAC

24

St R&S 167 waFa™-

GAGL TCGC
61 TGGAAGAGTG

241° CATEEOACE ™™

ACEEEWAE@Cr@@@Eﬁﬁﬁmﬂxédﬂ@TGAEEEEIhI?W%MﬂI&BB& G&EA@A@GJiﬁ@lrﬁﬁﬁfﬁﬁﬁﬂﬂCthe

AAGCCTGATG 361 CAGCAACGCC

1opd FREPRABTG

ACGGTACCTG CAGAAAAAGC ACCGCECTAAC TACGTGCCAG CAGCCGCGGT
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GARACGCTGGC
TGGAAGAGTSE
CGCTGGARAAC
GATTTATCGG
CATGGCGACG
GCCCAGACTC
CAGCAACGCC
AGCGAAAGTG
AATACGTAGG
GTCGCGTCTG
TAGAGTGCGG

GGCGTGCTTA ACACATGCAA GTCGARACGAT

GCGAACGGGT
GGCGTCTAAT
TCTGGEGATGG
ACGGGETAGCC
CTACGGGAGE
GCGTGAGGGA
ACGGTACCTG
GTGCAAGCGT
CTGTGAARAC
TAGGGGAGAT

GAGTAACACG
ACTGGATATG
GCTCGCGGCC
GGECCTGAGAG
CAGCAGTGGG
TGACTECCTT
CAGAARDAGC
TGTCCGGAAT
CCGAGGCTCA
TGGAATTCCT

TGAGTAACCT
ACCCCTACAG
TATCAGCTAG
GGTGACCGGC
GAATATTGCA
CGGGTTGTAA
ACCGGCTAAC
TATTGGGCGT
ACCTCGGGCC
GGTGTAGCGGE

GAAGCTGGAG
GCCCCAGACT
GCATCTGTTG
ATGGTGAGGT
CACACTGGGA
CAATGGGCGA
ACCTCTTTTA
TACGTGCCAG
ARRGAGCTCG
TGCAGTGGGT
TGGAATGCGC

661 AGGAACACCG ATGGCGAAGG CAGATCTCTGE GGCCGCTACT GACGCT

The microorganism is gram-posgitive and comprises

CTTGCTCTGG
CTGGGATAAG
GGGGTGGAAA
AACGGCTCAC
CTGAGACACG
AAGCCTGATG
GTAGGGAAGA
CAGCCGCGET
TAGGCGGCTT
ACGGGCAGGC
AGATATCAGG

smail,

rods partially arranged in chain-like cell aggregates.

DSM

primer 530,

biaceae.

1 TCCTGGCTCA GAACGAACGC TGGCGGCAGG CTTAACACAT GCARAGTCGAG CGCCCCGCAA

16253,

sequence length 392 bp),

The sequence reads as follows:

after partial seguencing of the 165 rDNA

61 GGGGAGCGGC AGACGGGETGA GTAACGCGTG GGAATCTACC GAGCCCTGCG GAATAGCTCC

gshort

{reverse

belongs toc the taxon Rhizo-



481 AATACGTAGG GTGCAAGCGT TGTCCGGAAT TATTGGGCGT AAAGAGCTCG TAGGCGGCTT 541
GICGCGICTG CTGTGAAAAC CCGAGGCTCA ACCTCGGECC TGCAGTGEGT ACGEECAGEC 601
TAGAGTGCGG TAGGGGAGAT TGGAATTCCT GGTGTAGGG TGGAATGCGC AGATATCAGG 661
AGGAACACCG ATGGCGAAGG CAGATCTCTG GGECGGCTAAT GACGCT The microorganismis
gram positive and conprises small, short rods partially arranged in

c BﬁIA n(l i kez1cemmgg@@m&emTA@@Mckézc&T?@ccaﬁc%;gg@%t h@i’rg@%ﬁé@@@%ﬁﬂ;{(}%%: he 16S
r revers e | eng p elongs to the taxon
Rhi zo- bl et RERERE ol TP AR e o Py A EIACRAACGL
TGGCCGECAGE ICTIHNACASAT CCEAARGTBHAGACETCEEGEARAGHIACERGEAGEEGC cAGNCEEET GA

GT AACGCGTG 1 GeAhsHad AL ALK §3G6 GRS Gk - @TGP;II‘Z éCM%MEJ@ATACC
GCATA TACGGGOGAA AGATTTATCG GGGTTTGATG 181 AGCCCGCGIT GGATTAGCTA
GTTGGT TARAGECTA TCCARCEEEACCBATCEATAGC 241 TGGTCTGAGA GGATGATAAG
CCACATTGGEG ACTGAGACAC GGCCCAAACT CCTACGGGAG 301 GCAGCAGTIGG GGAATATTGG
ACAAT CAAGCCTGAT CCAGCCATGC CGCGTGAGIG 361 ATGAAGGCCC TAGGGITGTA
AAGCTCT AETRE THIET BT Y artits P §MgRaReedat | F8 andBBRpPESesSEfall Feds
occurri r@cuahavey aldbods $IiNglL: celd$ie The) 14 croorgani sm DSM 15252 i s
assignable to the taxon Alcali- genaceae. Partial sequenci ng of the 16S

r DNA produces a 476-bp- | ong DNA fragnment having the follow ng nucl eotide

seauenesyd JOEECS GAIGVOT HAES LU S .

TGCCTAGQAGacJe%Je CRGEECATAA: ETASEMARA CBCGRACCTAR TARRGBATAG -GECGT ACEK G -
181 GGATCGCAAG ACCTTGCACT ATTAGAGCGG CCGATATCGG ATTAGCTAGT
TGGTGGG:%?RGF PP AGCERERACE WAGSCEASEAE Creca A T G A S FEERETAGCC
ACACTGGGAC 301 TGAGACACGG CCCAGACTCC TACGGGAGGEC AGCAGIGEGEG AATTTTGGAC
AATGGGGEGAA 361 ACCCTGATCC AGCCATCCCG CGIGTGCGAT GAAGGCCTTC GGGITGTAAA
GCACTTTTGG! Y2 TCEAEBARAIT A AEGFEATISSBTETIATACEEE GIRARAAETTGACEEISFACETGC

AGAATA 61 GACTTCGETC TGETGGCGAGC TGGCGAACGE GTGAGTAATE TATCGGAACE TGCOTAGTAG

121 CGGGGGATAA CTACGCGAAAR GCGTAGCTAA TACCGCATAC GCCCTACGGG GGARAGCAGG
181 GGATCGCAAG ACCTTGCACT ATTAGAGCGGE CCGATATCGE ATTAGCTAGT TGETCGGATA
241 ACGGCTCACC AAGGCGACGA TCCGTAGCTG GTTTGAGAGE ACGACCAGCC ACACTGGGAC
301 TGAGACACGG CCCAGACTCC TACGGGAGGC AGCAGTGGGG AATTTTGGAC AATGGGGGAA
361 ACCCTGATCC AGCCATCCCG CGTGTGCGAT GAAGGCUCTTC GGGTTGTAAA GCACTTTIGE

421 CAGGAAAGARA ACGTCATGGGE CTAATACCCC GTGAAACTGA CGGTACCTGC AGAATA

The microorganism is gram-negative and compriges small, strailght

rods partially occurring in lumpy, multiple-cell aggregates.

DSM 16562, i1.e. Pichia sp., shows relatively small, oval vyeast

cells occurring individually rather than in cell aggregates.

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

detoxification of fumeonisins even in complex environments.

According to a further development of the invention, the

bacteria or yeasts are stabilized in the form of powders,



The m croorganismis gramnegative and conprises small, straight rods
partially occurring in lunpy, multiple-cell aggregates. DSM 16562, i.e.
Pichia sp., shows relatively small, oval 7yeast cells occurring
individually rather than in cell aggregates. In detail, it could be
denonstrated that all of the mcro- organisns, although relatively distinct

from one anoider orl pe BAdLL O t @t hg?rcﬂpic}été fgte%fé h}ééo&ﬁ&‘ax'é%ﬂa[ﬁé‘aéé%
in common “the property of rapidly and reliably performng such .
det oxi f iREtNDrERPL femon; sing evea forconpl exseavtivanpntposdéccording 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

stabl e produth capablespeiddieiag apphi ed atrayndi negkoe1bbRenespast i Vene
pur pose., As in correspondence with a further devel opnment of the invention,
t he bactéPMSioroYedsts BRretaséd 885 YeRSLFr édsextdattas orllries ex¥Enaess

such th t u f .picrargan i pi
ol abl g pr Odue BT ThCor deF t S FermuS T nE FemyOedes oprYefEdagiens
conpl et eliy lade pogsidle,and Fslisdaby bbecdccosteng to a further devel opnent
of the invention to detoxify by the aid of the m croorgani sns according
to the present invention, in addition to funonisin and funonisin

derivat @s, @atadeasb oRgdfud thetimycetex FoeRlectdrebiomzearalenones, ag
aflatoxins or ochratoxins. In detail, it has turned out that the
ni cr oor §EFSIME Sacchf ditfig P Hel s neerpréanTare abl durshgest cldvaleamddaset

one further taxkneisuchca detoxi Hcaty o hel ng s apidly and effilently
achi evable as the detoxification of noni si Ns.” By providi ng sai d”ncro-
or gani seecortdiing], ddushe feassbhe whthauticany ifwradeert iaddidd veu@nisin and
conpl et %lu o%%%ri%dedgrgl\rgrtglsi,tyagf fgé(;{]s o(;:noent @fiur}%%eirn r%yfcgggxglr'l selected
from zearalencnes, aflatoxins or ochratoxins. In detail, it has
turned out that the microorganismsg according to the invention
are able to detoxify at least one further toxin, such a
detoxification being as rapidly and efficiently achievable as
the detoxification of fumonisins. By providing said micro-
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 dinvention also relates to the use of bacteria or yeasts,
alone or in combination of two or more strains, selected from
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, asgsignable to the taxon Rhizo-
biaceae, strain DSM 16252, assignable to the taxon Alcali-
genaceae, and Pichia sp. DSM 16562, for detoxifying fumonising
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 fumonisins



feed product, particularly in a food or feed m xture, and hence nake
avai l able a high-quality, toxin-free food or feed product. The invention
also relates to the use of bacteria or yeasts, alone 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 taxemg @h.fn@msaﬂr@sdelswa@ﬁﬁ&s'\/iﬁﬁgéé 5383l gnaplke 1ot heg | %gﬁd\ﬁ_oq{ %o

bacteri aceae, strain DSM 16253, assignable to the taxon Rhi'zo | aceae,
strain DS 1GZE2, thssi §aall evitay adrgarabeors Ahtal Fapgeheacede, denmk Hi ot tal sip.
in derivatives in foods
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using theé éb@ﬁ@-maﬂ|ﬁumxhewcmp©®ganksnselettedsfrmmr@@amaldhﬂnédﬂeaﬂla—
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saf eguard, rardd cebasky orl Mmikaedc-Eeeds @f-dHxaY; C%ﬁahu%adt&trw@tl
consunption, that several toxins present in grain will be safely and
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I nvent | ﬁ@gréaeﬁedaﬁge égx?é urther Goml.e e@g%]ggggg%%%' ngcéilﬁlhgve@é' e

contenpl ates t m Xed cul tures efra an sts for

det oxi f ynhmgnhyoont oxi ns. The use of m xed cultures enables the sel ective

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
toxings that are simultaneously present in one and the same food
or feed product or feed mixture and, hence, the achievement of a
complete decontamination of the game. Furthermore, such a use
has for the first time enabled the safe aveoidance or prevention
of the occurrence of undesired synergistic effects caused by the

simultaneous occurrence of several mycotoxin species.

The use of the microorganisms according to the invention, more-
over, enables the degradation of extremely low concentrations of
the most diverse mycotoxins and, in particular, 100 pg/kg to 500
mg/kyg, preferably 250 wg/kg to 25 mg/kg, fumonisins and
fumonisin derivatives, 10 ug/kg to 10 mg/kg, preferably 40 ung/kg
to 2 mg/kg, zearalenones and zearalenone derivatives, 1 pg/kg to
2 mg/kg, preferably 10 pg/kg to 750 ug/kg, aflatoxins, 1 ug/kg
to 2 mg/kg, preferably 5 uyg/kg to 500 pg/kg, ochratoxins,
whereby 1t is 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 m xture and, hence, the achievenent of a conplete
decontami nation of the same. 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

several hycatiexi nsepest esheTheitseoobahhensi (oGNS B caca disRg L0 the

inventio re- over, enables the degradation of extremely |ow .
concent rg??gﬁéioc‘lo e ABSLY dilRt seChyeBEBRFASNEN®E | A3 par thiceuingr , wibD -diekg
Lo 500 a1t kgiodr olff Abbyx280a0/ kihd© RISMLKG-oLUNDDLS! BS A0d FUNDRT 3l
derivatives, 10 g/kg to 10 ng/ kg, preferably 40 g/Kg to Mg/ KgQ,

zear al enorRRS Ak ¢ et Bhenonecdbiprali weésrobrghkgsime. 2 ng/ kg, preferably 10
g/ kg to 750 g/ kg, aflatoxins, 1 g/kg to 2 ng/kg, preferably 5 g/kg to 500
o/ kg, ochratoxins, whereby it is ensured, in addition to the fact that the

decont animabi-aarofct heeHmste dhyersaploxkns hes hecome deasi bl eps:by1kher
use of the m croorganisns according to the invention, that also extrenmely
| ow conceht r &CFORS ofCRER HeBxi femi ERshancat t aidked amdcatbgfaddd, Wkt usas

so far hgen,@dhffdcult if, not . si pl e -\ onyentjonal m.croorganisms.
In order to achi%ve asﬁlé:%rrpl gteg%g% et%(i F:M&‘ﬁtzg |eo%n %%v%%%%?. I goof&%l lextt(?%%ns
cont ai nediatf op igmsteimee;idm armmiecd eed] tthe usielitdesendiyngdiwcdheing at
invention s furth%r r%glvel ed to, the extent that a conbination or m xed
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sel ect edsf r angBphi ngoMaAAS DssP.1 4D, 1470 aneh, DEM ALE 7 1 SEEPPLEQRNANDAAS,
nitritreducens DSM 14168, Stenotrophononas sp. DSM 14169, Ral stonia

eut rophd- ‘BN 12¥PROTEGRASHE@NaFm 8p. DSV 1229% 9, TrRzhospoian eutropha DSM
[y Cot OX i ANgun REML 1 4AR3 g VPLACO5YS , SRy MRS RPRERERIHL Borans
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 fumonisins and fumonisin derivatives,
zearalenones or =zearalenone derivatives, ochratoxing, tricho-
thecenes and/or aflatoxins. By usging a combination or mixed
culture additionally containing at least one further bacterium
or yeast suitable for the degradation of, in particular, tricho-
thecenes, zearalenones or zearalencne derivatives, aflatoxins or
ochratoxins, it has become possible, 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 fumonising and fumonisin
derivatives wusing a microorganism according to the present

invention, it is essentially proceeded in a manner that



14155, Trichosporon nucoi des DSM 14156, Trichosporon dul citum DSM 14162 or
Eubacterium DSM 11798 is used for detoxifying mycotoxins, in particular
funmoni sins and funonisin derivatives, ral 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 eri ummatiybestisucbabbe LOknt Rpdagriadatd.an Qundd PALLERULALL1LEL ¢]o-
thecenes, zearal enones or zearal enone derivatives, aflatoxins or
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m cr oor gani sns. enab] es te degradation of all toxins
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derivatives using a m'croorgani smaccording to the present invention, It
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Thi's isigfﬂ%ﬁ£é§f|%&dium or in environments having no elevated carbon
supply, for which reason most of the known microorganisms are
unsuitable for direct wuse in foods and feeds because of an

extensive carbon supply.

According to a preferred further develcpment, the method is
controlled in a manner as to be completed within 15 min to 12 h
and, in 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 fumonisins,
will have been degraded and, on the other hand, it will be
feasible to not only degrade mycotoxins, but carry out said
degradation within such a short time as to enable the
application of such a methed on a large scale rather than just

on a laboratory scale,

If, as 1in correspondence with a further dJdevelopment 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 14168,

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 detoxifying effects in mnimal nmediumor in
envi ronnents having no el evated carbon 1&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 op thod i co | edi : d
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conbination or mxed culture additionally containing at [east one further
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particular fcgiH)JEoSilrbsd and ,f urpni gin deri Yéﬂ%i ves, zaaralenones and oere
zear al enone rivatives, ochratoxins, tricho- thecenes and/or aflatoxins is
used, thHecoethodnaicnocaddif ifoed® and/or feeds by the use of a selective

choice cof microorganismg.

In order to reliably complete said decontamination, a further
development of the invention contemplates that, for
decontaminating foods and/or feeds, the microorganisms are mixed
with sgaid foods and/or feeds 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
mycotoxing, in particular fumonisins and fumonisin dexivatives,
which 4is characterized in that said feed additive contains a
microorganism according to any one of claims 1 to 4 at a germ
count of from 2x10%/kg feed additive to 2x10%7/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 2x107/kg feed
additive, it 18 ensured that a complete decontamination of all
of the fumonising and fumonisin derivatives capable 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 mycotoxins that are able to be additionally degraded by
t he m croorgani sns according to the invéftion, 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
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by weight to 0.7% by weight. The invention finally conprises a feed
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5 rlchOSporon mucoides DSM 14156, Trichosporon dulcitum
DSM 14162 or Eubacterium DSM 11798 for detoxifying wmycotoxins,
in particular fumonisins and fumonisin derivatives, zearalenones
and zearalenone derivatives, ochratoxins, trichothecenes and/or
aflatoxins. By a selective combination of several wmicro-
organisms, the complete degradation of all toxins contained in
one and the same feed product will, thus, be feasible sgo as to

safely avoid, in particular, the gynergistic 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 B1l, B2, G1, G2, M1, Ml, deoxynivalenol
(DON), T-2 toxin, HT-2 toxin, nivalenol, monoacetoxyscirpenol,
diacetoxyscirpencl, trichodermol, verrucarin, rorodin, acetyl
deoxynivalencl, isotrichodermin, hydroxyisctrichodermin,
calonectrin, T-2 tetraol, T~2 triol, deacetylnecosolaniol,
neosolaniol, acetylnecgolaniol, sporotrichiol, trichotriol,
gambucinol and culmorin and/or ochratoxins A, B, ¢, 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 from Sphi ngononas sp. DSM 14170 and DSM 14167,
St enot rophononas nitritreducens DSM 14168, Stenotrophononas 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 citum
DSM 14162 or Eubacterium DSM 11798 for detoxifying nmycotoxins, in
particullar fherohbklosiand fheohnsentdeni watlilves, ceArsalreniones mand detail
zear al enone deriyvatives, ochratoxins, trichothecenes and/or aflatoxins. By
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the i nventeaniwtl.| 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 micrcorganisms DSM 16254
and DSM 16257 as well ag, for reascons of comparison, the strain

Exophiala spinifera DSM 1217.

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

induction of the fumonisin-Bl-detoxifying enzymes.

From Fig. 1 it is apparent that the sgtraing DSM 16254 and DSM
16257 have transformed fumonisin Bl by 100% already after I 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 microorganisms according to the

present invention, thus, nct 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 degradation of funonisin Bl at different
toxi n concentrations, Exanple 3 showi ng the degradation of funmonisin Bl in
conpl ex nedia, Exanple 4 showing the degradation of fumonisin Bl in foods
and feeds, Exanple 5 show ng the degradation of ochratoxin using the

m cr oor géatensly acchutimgsio t e i nvent i gAniARd EXRO®! €nb 1 ljwustratifhg 4
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over time in the sane test
comparative microorganism DSM 1217.

Example 2

Degradation of fumonigin Bl at different toxin concentrations

The tests were carried out with DSM 16254, DSM 16257 and DSM
16256 as well as with the yeast strain Exophiala spinifera DSM
1217 by comparison. The applied toxin concentrations were 2, 10,
50, 100 and 560 mg/l fumonisin Bl. Incubation was effected under
aerobic conditions at 25°C. The results are indicated after 5 h
of incubation of the assays, since such incubation 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
& 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 mg/l and 100 mwmg/1,
respectively. The comparison with E. spinifera DSM 1217
demonstrated an extremely poor degradability for this wmicro-

organism, particularly at extremely low toxin concentrations,



assay, i.e. mniml nmediumand 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 sion. These degradati on tests have
clearly revealed that the mcroorganisnms according to the invention are
degraded extrenely rapidly and in many cases, nanely DSM 16254, DSM 16257,
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degr adatd:@m@te & concentration of 2 nmg/l, a degradation of nore than 50%
at a concentration of 10 ng/l, a degradation of 35% and 25% at

concent PadwHiEa tofors G g uneines 1008 hyl b, corpsgrectegely. The conparison with
E. spinifera DSM 1217 denonstrated an extrenely poor degradability for
this mcro- organism particularly at extrenely |l ow toxin concentrations,

15 theThest aetitvi ipvektDGMCEA17thavi agiooeur retl wineh &0 cigolrgahiams to

detoxify fumonisgin B1 also in complex media in the presence of
high nutrient concentrations. The cultivation of the micro-
organisms took place in a complex nutritive medium comprising 5
g/l peptone from meat extract and 3 g/l meat extract, which was
gupplemented with two different concentrations of fumonisin Bi,
namely 10 mg/l and 100 mg/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 aerobic conditions. In both cases
a 100% detoxification or 100% degradation of fumonisin Bl was
obtained in the presence of 10 mg/% fumonisin Bl in the medium.
Even in the presence of 100 wmg/l fumonisin B1, a 100%
detoxification was reached in both cases. This test clearly
proved that the microorganisms according teo the invention are
guitable for the degradaticn of fumonising in complex media,

i.e. such with elevated nutrient supply.

Example 4

Degradation of fumonisin Bl in foods and feeds

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

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



funmoni sin Bl degradation rate of about 30% Fromthis conparison results
that the m croorgani sns according to the present invention are superior to
DSM 1217 in any concentration range and%hat a 100% degradation is

possi ble, particularly at low toxin concentrations, what has not been
possible so far with mcroorgani sns according to the prior art. Exanple 3

Degr adat{on yofe.f umanissidy Bl Hy c Rl ax edi wp Lh S,lrﬁa%%hgj nvwestigaked thee
ability of the mcroorganisns to detoxify funonisin Bl also in conplex
medi a i Mmideopresehees of thai ghthetr wente doncwmdyati onssudpended t ivatponnef

TE Peor i SESTRERRK, PASRE, R SO S QLAY TRALAT SR LGS
suppl ementgd wheh faspdidifer endbogoneentdad | pASAOELT UMb SddyBldat Nemely &0

mg/ 1 and 100 ng/l. The determ nation of the transfornmation rates was
ef f ect ePby" WNeBhpHEi BonvaFf £RE%t 6% il oot s T el e@khysPaPvine that

begi nni %@n%f%xé S04 aa&:’—ér@%%‘!P&UbéﬁéOniﬁ&eﬁé%gndsﬁceae&g%c to
conditions. In bot ases a 100% detoxification or 100% degradati on of

f unoni sidedBladrmstuwobt bé heel im fdedpresenoedsf 120%ng/|l funonisin Bl in the
medium Even in the presence of 100 ng/l funonisin Bl, a 100%
detoxification was reached in both cases. This test clearly proved that
the m crmemgad ssvs according to the invention are suitable for the
degradation of funonisins in conplex nedia, i.e. such with elevated _.
nut ri entPeSiRA3L 1 Exafpl & thepeghEtRE P ol df PYurbR SV BICTFA1o0ES aRgcresns

The m croorgani sk, ,BSM 16254 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 exXemplary mycotoxin.
Strains DSM 16254, DSM 16255, DSM 16256 and DSM 16257 were used.
The degradation of cchratoxin was carried out in the presence of
400 wg/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

A 100%.

Example &
Feeding tests using combinations or mixed cultures of different

microorganisme for the complete detoxification of £foods and

feeds supplemented with mycotoxins

Piglet test I

In this test, strains 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
gubdivided 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 in toxin- containing buffer

sol utions and subsequently incubated at ldnce with the respective food or
feed product. The degradation rate of funonisin Bl was 100%in all cases,
thus clearly proving that the m croorganisns according to the invention
are abl aey fu i 8l i n_feeds f : 0

Degradat?.)fi%)&%1 of ottﬁg\rge hy?%tgo?(ibﬁgnbg; Kl Elg) n(irlg{)oofég;(g%\;s@n% %%%%‘?%P%gpg%%m?ﬂ%ed

i nventi onititn £A0s mEsepcbochtatoxi A BE&Y used assamlexena asydmIcEmEXi ppb

Strains }%DSM 16254, i)SM)aw 55, DSM 62?% ??d DSM 16257 were used.._ The
degr adat 1O b1 GthPat oxi 1+ wad*C4Pr ited (8GL i Fthe tpres&fdtof 2 4063 18ach
ochr at oxidrA«idtl aghaersti€ bukfiar sabpl20ehiely Fogabali grc Steabn PIMpPL6255

showed a 95% detoxification already after 2 h, after 24 h both the strains
DSM 162534 Thd tthe“$t 2@ ht 1 PEM182555hadr@erox Midd dehratasd it Wwa 0084 kheer

48 h 9 t.ayd f.i i i j 16256, d
af t eral%glé% ﬁetgz(ét hﬂeé:%{t’lr %&%ﬂ@%g Eg%ggie?%%??(gdg\%%%a %ﬂki n A 188%

Exanpl e 6 Feeding tests using conbinations or mxed cultures of different

m cr oor gani-sas—f the—-coppl-et-e—detoxi-fication of foods—and feeds

—oooo LIS ~

er—the—-conpl-e oxt- 0
suppl ement ed wi t W%ﬁﬂjot‘“()e;&%%t Pi gl et| 1%ty Y438 hi ¥ ¥est | FStrai ns DSM 16254
and DSM REIS3 Were, Used, as additTVes;, Each additive had apg-pveral T germ
count of| 1x1012 | KBE/ kg additive. The test period was 42 days. The animals
were subt vi ded dnt® ¥our groups of384 aani mal s each. The. Tohtrol group

atlvoad-tmeant-anma-nat.ad-ct.andarrd foad vt hout _Aanv
( KG) r eC?}G\ﬁ_CU ot \;2Lf3l I.L4(1I1<E9I_I(1L et---St-att |4\12| \.,g\..u Wt HeGut—atty 1. 516
VG2 24.7 kg 443 g 1.467

Piglet test II

In this test, DSM 16254, DSM 11798 and D&M 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
subdivided into four groups of 19 animals each. The toxin group
(TG) recelved fodder suppliemented with 1.1 ppm deoxynivalenol
and 2 ppm fumecnigin Bl, yet containing no additive. Test group 1
(VG1l), test group 2 (VG2) and test group 3 (VG3) each received
the same toxin-supplemented fodder, vyet test group 1 with 0.5 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 389 g 1.82
VGl 26.45 kg 442 g 1.67
VG2 27.10 kg 463 g 1.60
V@32 28.55 kg 485 g 1.71

Piglet test IIX



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&) eact® received 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

were achy.eved.: Fi wei Dali i gai.n, F KG 24 34 g 1.493
TG 22.0 K& %g%sg B e dn g lel?\é\%%g‘lg ?3%16%%2.%§k§%é§ég s
Pi gl et tadditivd nhadi ant estraDSMgkeRE4,0uDEM dfl 7081 @idkDShkG 44831 verve . usad
as additives. Eacg addi tive had an_overall germ count of 2.5x1012 KBE/ kg
addi ti v&-*ThePEESPIpeftDd* nas' ™% dayss e TaniTmaler fiefEP i uHdieR et nfy©
four groppsued 48 8oi mRlisgacheadithe +RKi @ogc&ﬁu%ro(@G)(ﬁc@cefa@éli@@éd%dder
suppl emented with 1.1 ppm deoxynival enol and ppm funoni sin Bl, yet

cont ai niSHPIERRM 24 veltifedt Sgraup dumenGiin Bést Tieoue st (ME@)p andceesed

group 3 &3 C ej i.n- pl enent f.odd .yet te
oroup 1T TS Ko han by ve RGP0 2 with Ry G b ve bt s At
group 3 thid len®@ iy HAdditéeve, Bhethel eodionf tbeulestwetbeatnlikowing 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 VG3 28.55 kg 485 g 1.71

Piglet tgst TTI Initial |Final Daily Feed
weight weight welght conversion

gain rate

Toxin group 6.76 kg 28.33 kg 514 g 2.21

Test group £.88 kg 30.56 kg 564 g 2.03

Broiler tegh I

In this test, gtrain DSM 16254 was used as an additive. The
additive had an overall germ count of 2.5x10' KBE/kg additive.
The animals were subdivided 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, vyet 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 germ count of 1x1011 KBE/ kg additive. The test period was
42 days. The aninmals were subdivided intb°two groups of 30 animals 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 BrjoilTer test T'Th Tn S F"ai " DSM 4 used as an
additive. The ! maddi tyare: had an ovg?%FI§58§ count 3?6gigx%£§§pKBE/kq
additive. The animals were subd]Mbdediiai,otnwo grougs:of 1140,000 ani mal s
each. The toxiin.group (TQ receilved fodder supplenented with 300 ppm

af l atoxin and |2 ppm funoni sin. Theé.¢est group rece| ¥edothe sane

t oxi n- suppl empnt fodder—yet-wWith-1 kg additive/ton fodder. At.the end
of the test, e following result$-%@re achieved. 1983 Test group Toxin

group Test -%k Mor-tati-ty—1%4— btgéity FA—1—1- % ;999 2—6-82—1+83 3
0.34 1.79 4 0.57 2.89 ' )

4 0.57 2.89

5 0.89 2.27

) 0.91 1.24

7 0.73 1.07

8 0.41 1.63

Final weight [g] |1720 1298

Broiler test II

In this test, straing DSM 16254 and DSM 11798 were used as
additives. Each additive had an overall germ count of 4x10'*
KBE/kg additive. The animals were gubdivided 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 sgame toxin-supplemented fodder, vyet with 1 kg additive/ton
fodder. At the end of the test, the fcollowing regults were

achieved.

Control group | Test group Toxin group
Weight gain 1965.6 1952.4 1866.1
Cveral feed

3983.% 43113.2 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 af%veral|l germ count of 4x1011
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 suppleneated;wth 3.5 ppm funonisin and 1.8 ppm
T-2 toxin. The test group received ~the same toxi n-suppl enented fodder, yet
with 1 kg additive/ton fodder. At the end of the test, the follow ng

resul ts wer achi eved. .Control group, Test _group .Toxin group i.ght gai.n
1965, 6 1952 4" LHOROrE-BIeNal Tecl- SoR5-6 421550 S0 =ik e FhggondBin
conver siapy 3 Zad 1l 2108 e irat @e2dxiGyirdy | DA ekizA BhCr gergari sSpefietteqg
decontaninating@funnnisins and funonisin_ derivatives, wherein detoxiinng
bact er i £ yE&St sS5Er bt ed S r dArORe JPFailtid! DEREEE25A SO IEM 45357, the

The Tt o B Soh Ao e P oM L6256, RS%i Gaobi o t o the Fagon Jo chel©
taxon Rhizobiales, strain DSM 16256, assignable to the taxon
Microbacteriaceae, strain DSM 16253, assignable to the taxon
Rhizobiaceae, strain DSM 16252, asgignable to the taxeon Alcali-
genaceae, and Pichia sp. DSM 16562, are used, which convert

fumonisins enzymatically into deaminated metabolites in a

single-step or multi-step reaction.

2. A wmicroorganism according to c¢laim 1, characterized in that
gsaid bacteria or vyeasgstg are gstabilized in the form of powdersg,

ligquids or gels.

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

mycotoxin selected from zearalenones, aflatoxins or ochratoxins.

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

assignable to the taxon Alcaligenaceae, and Pichia gp. DSM



M crobacteri aceae, strain DSM 16253, assignable to the taxon Rhi zobi aceae,
strain DSM 16252, assignable to the taxon Alcali- genaceae, and Pichia sp.
DSM 16562, are used, which convert funohisins enzymatically into

deami nated netabolites in a single-step or nmulti-step reaction. 2. A

m croorgani smaccording to claim1, characterized in that said bacteria or

yeasts afégs s abichi-zed i i he for mabrRQMder Sang | iFARLAS <90 98 Sivatifes in
m croorgani smaccording toclaim1l or 2, characterized in that said

bact eri Eordyeusdsoarkeeded as cell-free extracts or crude extracts. 4. A
m croorgani smaccording to claiml1, 2 or 3, characterized in that said
bacteria or yeasts detoxify, in addition to funonisin and funonisin

derivates, ahel easté cnedmiider LoTyeDhOXi It Sekaekadtbramezealdl enenessaid
afl atoxins or ochratoxins. 5. The use of bacteria or yeasts, alone or in
conbi natidsit of1a vior BRafbFe 3t 4C0AS T IS8 et FIROIRY SR 59F afpSODSIY 1852t

and DSMq Lp257, sig ot Sphi da , S i
16255, eiLssi gnabloe%t o] ?%gkgg%on ﬁ?égﬁggﬁlesg%{ﬁ%@DS% 256%&3%2%?5%3%

to the teeXlodMicrobacterheceaeinstrain DSM 16253, assignable to the taxon
Rhi zobi aceae, strain DSM 16252, assignable to the taxon Al caligenaceae,
and Pichia sp. DSM 21 16562, for detoxifying funonisins and funonisin

derivativesthe J£0dscrd/@nd eeds.cihidhe use accordhpgctOrebaiMmid that
characterized in that said bacteria or yeasts, in addition, are enployed
for det kX8 ngcatturegst ohe Pactiser any cotdxPh selestted frbMm zé@g enépes,

af | at oxig QI Achrataxi /... The use according to claim5 or 6,
char act éj% Zoedlﬁfyr:iL tﬁaﬂt?}}%&éox:lﬂns.

8. The use according to claim 5, 6 or 7, for decontaminating low
mycotoxin concentrations and, in particular, 100 ug/kg to 500
mg/kg, preferably 250 ug/kg to 25 mg/kg, fumonising and
fumonisin derivatives, 10 pg/kg to 10 mg/kg, preferably 40 ug/kg
to 2 wmg/kyg, zearalenones and zearalenone derivatives, 1 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, Bubacterium sp. DSM 14197,
Trichosporon mycotoxinivorans DSM 14153, Cryptococcus sp. DSM
14154, Rhodotorula yarrowii DSM 14155, Trichosporon mucoides DSM
14156, Trichosporon dulcitum DSM 14162 oxr Eubacterium DSM 11798
is used for detoxifying mycotoxins, in particular fumonisins and
fumcnisin derivativesg, zearalencnes and zearalenone derivativeg,
ochratoxins, trichothecenes and/or aflatoxing, for detoxifying

jeintly occurring mycotoxing, in particular fumonisgins and fumo-



m xed cul tures of bacteria and/or yeasts are used for detoxifying
mycotoxins. 8. The use according to claim5, 6 or 7, for decontam nating

| ow nycotoxin concentrations and, in p&2icular, 100 pg/kg to 500 ng/Kkg,
preferably 250 pg/kg to 25 ng/ kg, funonisins and funonisin derivatives, 10
pg/ kg to 10 ng/ kg, preferably 40 pg/kg to 2 ng/kg, zearalenones and

I /k 750
ol ko, B A e AT e e 52 b or drararytateioug 18500ty
ochr at oxdfiss t K irTheowiseclacsooding. to any one of clalns 5 to 8,

characterized in that a conbination or mxed culture additionally
containing at |east one further bacteriumor yeast selected from

Sphi ngonmnas sp. m@%éﬂkgran@e@%ﬂt%ﬂi@lam%%a%mws afthtr ELRSHYES RS
DSM 14168, Stenotrophononas sp. DSM 14169 | stoni a eutropha DSM 14171,

Eubacteﬂﬁﬁﬁ%ﬁilﬂﬂﬁw4ﬂ4®g a mﬂF@ﬁ@ggéﬂ@ﬁmm@ﬂﬂﬂndrwwﬁxammﬂxmma4qsBClalms

h
o des. DN LATEREE 171 R oSy OA AU BN 4165 O ELSH er Flint BaRE

11798 ivsitused fgerdetoxiifiyi ngf mfeaoxiind/qi Ifquatdd cibar 16 Yrpnifsidasrandin
funoni sin derivatives, zearal engnes and zearijenone derivati ves,

ochratOQQﬁ¥1QW¥%%OFﬁ@6bﬁ§S SREPBE afPatDkthd 9 f drHéfoxi FHERY dFBWhPP§ed

OCCUr I'i RE LA NSy 1 PaLdT o ukady f Aoni 8i DS apgd I»gg@tzgn ni sin
derivatives, zearal enones and zeara ?enone derivattves, aflatoxins or

ochratoxins. 10. A method for decontam nating f unoni si ns and funoni sin

derlvatl es usin nlcroor ani sm accar.di to_any_ope_of alns 0_4,
Conpr L sig dhs PRAPREaITo CoHIR £ Pho Shandh G nechtrEhger 2efi i sk nee dhin
of fromak@3kg ffieddeiont o 198/ gatpdder, oun mlafddxculaaqué@@emlcgoﬁ@ﬂﬂ%n@o in
5x106/ g fodder, into deam nated

minimal wmedium or complex environments with excesg nutrient

supply and carbon sources.

12. A method according tce c¢laim 10 or 1%, characterized in that
it 18 carried cut within 15 min toc 12 h and, in particular, 15

min to 2 h.

13. A method according to c¢laim 10, 11 or 12, characterized in
that at least one further mycotoxin selected £from zearalenones,
aflatoxins or ochratoxins is converted intc a non-toxic

degradation product.

i4. 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, Stenctrophomonas sp.
DSM 14169, Ralstonia eutropha DSM 14171, Eubacterium sp. DSM
14197, Trichosporon mycotoxinivorans DSM 14153, Cryptococcus sp.
DSM 14154, Rhodotorula vyarrowii DSM 14155, Trichogporon mucoides
DSM 14156, Trichogporon dulcitum DSM 14162 or Eubacterium DSM

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



nmetabolites in a single-step or multi-step reaction. 11. A nethod according
to claim 10, characterized in that said detoxification is carried out

under aqueous conditions in mninmal med3um or conplex environnents with
excess nutrient supply and carbon sources. 12. A nethod according to claim
10 or 11, characterized in that it is carried out within 15 mn to 12 h

and, inparticylar, 1 L 0_t ' g net ccordi | 11
or 12, gﬁarlaclt eri z%% ?ﬁmg%lgg%f}aﬁe?%géglg%g”f uér%[%ﬂ:ea?le%lyoélo %%[I}l&s%%%%%g??%m
zear al edenes/at jafd st oodnsa torx ooy at okémsthscenay esih@ ot N Dl at oebat oXi C

degradati on product. 14. A nethod according to any one of clainms 10 to 13,

characterized in that a conbination or m xed culture additionally

contai nixng ata | easthomne huebhginbacteri umor ygastyr selreted fromes 13,
Sphi ngononas sp. DSM 14170 and DSM 14167, = Stenotrophononas nitritreducens
DSM 14168arscdfstisphohdndsiadp. LOSMEDS1 685 c el st o Bl eut pEpHpUsM a4d 7¢r

Eubact er sp...DSM . i.cho ron COoL.QXxi Ni_V. s DSM 14 ,
&yt ocoerne e e LR ot LR P Pl Mae Mt S I sherdn
mucoi degacBSM:14456untei alaesiieront chth cot MeDSM IddEzhtor tEubacierdunmy®Sht

11798 is used for detoxifyin icatoxins, in particular fu 23 nonisins and
f umoni siaﬁddeﬁr\/ﬁaiwu]ﬁér acﬁeqrjrzvbﬁqé@’ e Fear & ehohe Pdefe @kt ves,

ochratoxins, trichothecenes and/or aflatoxins. 15. A nethod according to
any one of claims 10 to 13, characterized in that, for the decontam nation
of foodséand* ofeefleadtditites nferoomgarti isrst Hre wigetdowinh, sdird pavdscahetor

f eeds i1, . unt angi hg. fram.0. 01 .% by ight . to.1.5-.. by weight.
R I e
feed additive contains a microorganism according to any one of
claims 1 to 4 at a germ count of Ffrom 2x108/kg feed additive to
2x10°°/kg feed additive, in particular 1x10°/kg feed additive to

5%x10"/kg feed additive.

17. A feed additive according to cilaim 16, characterized in that
it additionally contains at least one further bacterium or yeast
selected from Sphingomonas sp. DSM 14170 and DSM 14167,
Stenctrophomonas nitritreducens DSM 14168, Stenotrophomonas sgp.
DSM 14169, Ralgtonia eutropha DSM 14171, Eubkacterium sp. DSM
14197, Trichosporon mycotoxinivorans DSM 14153, Cryptococcus sp.
DSM 14154, Rhodotorula vyarrowii DSM 14155, Trichogporon mucoidesg
DSM 14156, Trichogsporen dulcitum DSM 14162 or Eubacterium DSM
11798 for detoxifying mycotoxins, in particular fumonisins and
fumonisin derivatives, zearalenones and zearalenone derivatives,

ochratoxing, trichcthecenes and/or aflatoxins.

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

diacetoxyscirpenol, trichodermol, verrucarin, zrorodin, acetyl



16. A feed additive for inactivating nmycotoxins, in particular funonisins
and funoni sin derivatives, characterized in that said feed additive
contains a mcroorgani smaccording to ardone of clains 1 to 4 at a germ
count of from 2x108/ kg feed additive to 2x10'5/kg feed additive, in
particul ar 1x109/kg feed additive to 5x1012/]cg feed additive. 17. A feed
addi t1 veagseondiageha1 ¢l ai m Lo Chanatimzed 0 thghychd additianally
contains at |east one further bacteri umor yeast selec d-from !
Sphi ngon®maeneptrbSM 14070 ahetDSMI14167;2 Sternicilr ophdeerasyinebistreddeans

DSM 141 honpna . DSM 14169, Ral stoni,a, eutropha DSM 14171
Eubacte??%%%%%gg%éﬁr 14i5$?y§$?8ﬁ8§§8?8i’nycﬁ?B%PﬁF&SPéﬁi'DENFf&f§§Fr101r

Cr ypt ocozeuisusinol Dahti 1413 4o rRROGAHDIAM aoy@F § oM i nPSM 1415%,  T§ i ghogperan,
nmucoi des DSM 14156, Trj chosporon dul citum DSM 14162 or Eubacteri um DSM
11798 f A UELOXi FYi iy TRotbXERSIVENtparti efl an puadAlsins and funoni sin
derivatives, zearal enones and zearal enone derivatives, ochratoxins,
trichot hecenes and/or afl atoxins. 18. The use of a feed additive according
to claim16 or 17 for inactivating funonisins Bl, B2, B3 and funonisin
derivatives, zearal enone and zearal enone derivatives, zearal enol,
zear al enone glycosides, aflatoxins Bl, B2, d, &, M, M, deoxynival eno
(DON), T-2 toxin, HT-2 toxin, nival enol, nonoacetoxyscirpenol,

di acet oxyscirpenol, trichodernol, verrucarin, rorodin, acetyl 24

deoxyni val enol, isotrichoderm n, hydroxyisotrichodermn, calonectrin, T-2
tetraol, T-2 triol, deacetylneosolaniol, neosolaniol, acetylneosol aniol,
sporotrichiol, trichotriol, sambucinol and cul norin and/or ochratoxins A

B, C Din a feed product or in the digestive tract of an animal. 25
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