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EP 2338713
£ FOR PRODUCING AN ADDIEIVE FOR THE E FRADATHSNOF
MY COTUXING AND ADDBITIVE AND LSE OF THE SaME
The prosent invention relates to s sdditive for the sapymatic degradation of Runonising, in vegetable raw

matoriahy and muixnwes comating vegelabls ravw moterialy, as well oy the vse of gones,

&

Mygotoxing vary Sequently ovewr on sgrivudhaal vepsteble produnis and, depanding on the type of

Nunerows methods have already boon devebuped, tymyg o d@&s’}xi{}«“ or '{fig susde, o ronder havinlese, such

mycotosins i order o bbbl any damage caused by myootoxbie in e fields of aptmal and humas
smatvition, animal brending, food and fead processing and the bke.

swi mvestoxise comprise a plucality of strocturally ntervelated royeotoxive such s, for fostanve,

fumonising, among which femonkin Bl i the awet froquently ovourring toxin of the group. There are,

henwaver, mumeroes decivatives and redited medestdes which arg alse kuenen to sxhibis noxlous effests i

fanens sud antmals. Thaes, it s known that Ramondsing impair the sphingolipid mstabolism by nteeacting

with the enpyvee ceramide synthase, Sphingotipids not only wre componenty of cell mombranes, but also

P

play an important rols as signat and messonges modeondey o oany elomentary cellular processes Hke el

growth, coll migration and cell binding, &t inflanwaatory prooveses and ttraceiiular tranapont {,S{‘i}i)-si‘.iiii'i‘{’.ﬁ,
Thee 4 this impatvment of the sphingolipid metaboitun, fumonisine have bown ade responsibie for the

-

toxie effvote on varkme aninal species sud alvo humans, B could, thus, demeustrated that fumowising

fave cancerogenie eifests o rodents, and, based on epidemiclogie date, they have been agsoviated with

seophagen! cancer and mewnsd tobe defects i honvans, They bave besn beld vesponsibie for the typieal

sis vavsed by pulmovary edemas, fiv nstance, i varkas aival species sach ag, .., swine, In this

¥

coirbuyd, Sz consiifele an ahnost wsmz&mx comtanUnRtR SOUICE on CEriom ¢ gereat ki\){)w k2

v aegative sifect reluating (o the haalth of

fod

particular som as well as noly sad vepetabls, and this sivon

hurnsss and antals 3 not o be neglectid.

The sorsbdad dogradation of Haconising has aleeady boen doseribed in EF-A 1 860 884, according to
which microorpanizme s used o deloxdly fomvadsins and fumonisin derdvatiess by adidiog o foeds

N

stoxHVing bucteria or yeasts aclentad from presisely defined stonios for detoxBying fursonising,

o
z
('/

Catabolic metabolic pathy for the biokgical degradation of Rwmwaisins and the geoes sad enzyme
responsible therefor have already been doseribed oo, Thus, BF O 988 383, fir indance, desoribes

famonisin~detoxifving comprsitions snd wethods, whersdn the Rimonisin-degrading snrymes wsed are

IR LG



%

ahove afl producsd in transgenic plants i which the detsiBestion of funonising s eifected using an

amiue oxidase that reguives medesudar oxygen for 1ty engysatie activity,

« b e

Moressver, WO 2004085634 deseribes transwnbuses, deantinsases and amupouwtassy s well as

w partivular, aminats sd toxing, 8L,

conmmpositions and mothods for the enzyoatic detoxification o de

famonivue, o thiy context, polypeptides possessing deantnme setivity ave used for detoxification.

From WO MFO4138, the wee of f:‘;m;miis:‘xs»ﬁ&grﬁdiasg amdne sxidusss i the produstion of foods or feeds

and inthe processing of vegetable vy miaterials has bacome Known,

Hitharte knows mothods, however, have fo conmmua that, in order i deteaaly mayeotoring, thay require
h “ 2 u T

syelecniar onveen for the deseribed catabolic mefabolic patly, yet the amine oxidases, which awe
particularly required, capnot work ander oxygendindependsnt conditions. The wse of sueh genes and
erervines for the detexiBeation of feeds, S fostance i the digestive tacts of animals, iy not pussible

¥

becanse of the substantially oxygen-fise eaviconment n the digestive tacts of animals, the known genvs

wrned eneymes thus oxhibiting no autivity,

The tnvestion gims o provide an additive for the sapymatic degradation of Banonising, by which it &
fosnible in g sl dnd reliabls nartner o degrade or deteoxdy such myvontoxins, particalardy e oxygen-
nsdepondant gavironment.

.

Vegrtaile row materialy i s covdent include corcaly or corsal produscts, grasses, fralts or vegetables and
& ®
mtermadiate products containing these substinees for the production of fonds and feeds such as, &

Histancs, sthagk, frodt mesk or the Ble

Additives in thiv contint inclade foed ndditives, food additives e well as additives for the production of

btasthanol.

The nuclele acid sospences used for degradation of mysotoxing or the snzymes sxpressed i prokaryotic

A

and cukarvotic host oells by sald peclele avid sequepevs and catalytically acting noan ox

g

X

4

independent environmment, e Hated balow,
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Furthermore the sphingolipid metabolism bopaired by the hatersction of fumoniving with the enzyme

ceranvide syathase s maintained while, at the same, blologeally degrading S fumonisins 1o nosfoxie

subatances. Finally, vechooiogt

i detonification applications will be sohiewsd.

Such an addiive, on the one hand, allews for o completely and roliably degrady, for instance

mycotonins divectly on vaw materialy, with the specifie engymte produced by this method catalysing the

degradativut of funonisine suud termedintes of the degradativan patd, and, on the ather hand, st forto
degrade mycotaxins, for nstance directly during the produdiiveny of beethansd In the waash for the
wrodaction of aloohol, or to degrade sod render hurmless myyvectoxing evan dhiring the production of foods
direetly in the production process.
By designing the additive it a sxanner that the cozyme is eved sbrathed with a protective Coating, 85 i

corrsspondenos with a preferred firther development of the nvention, ¥ will be safeguarded that the

ersyivie will be ssoured sgainet sy promsture foss of solivity so as te safely and reliably develop the

sotion in the ended site, for nstanee in the gastrointestinag traet,

o i

By encapsulating the enzyms v w profeolive coating, b fiasible to transport the sagyme

ostinution of use, for Butancy, In particular, intn the digestive tract withowt being vhanged awd, in

partivadar, degraded or damaged, so that the easyne will not slart acting before the dissolution of the
orotective voating, for instance s the gastrointesting! teacts of husans or animals, thex crsuring an even

o

wmore selective, rapld and oomplete dewrsdation of the myveotoximy fn the swygen-idependent

o

anvivonment of the gastrolntestingl traet while, at the wwme Hime, proventing Saonising fron exerting

%

thelr noxiows of¥bets on Hving oreatures which have taken n the same together with food.

By preforsbly Huther developing the additive in o manner that the enzyme Is u carboxylesterase of the
sequence £ N 9 the eneyme quadified for substrate catabolism will be sebstantially applied so as fo
snsare, o addition to & reduced amonat of the enzyme 10 by applied, that so andesired side reaction will

RN e et et
aucur when using said sngyie.

Acsording o & prefirred further dovelopmunt of the wventivg, the mlditive 1y designed soch that &

constning & cachoxylostaemes of the sequence 13 Noo ¥, an andnotransforsse of the soquence 13 No. 18, an

g-leto aoid ey a cvsubsfoale and ap bed savier By the additive containing o carboxylesterass, an

aminctraaferag, an okelo antd as a osvubstrale besjdes an inort caerier, I s, i particalar, Teastble
nitially hydvolyse Rumonising contabied in foods by eleeving tricacbaliylic acid residues from the

festorase, and B subsequently fuvther react the thas hydrolyes ¢ Saraoniag wrder

fumonising using carby

she action of the amindemefornss mud s-keto aoid as & cosubatrate, prefemably pyruvie soid o the present

case, by substitating & keto group for s mmine group of the hydrolysed Sersonisin woleenle s oas to form



a Dketo-hydrolyred famoniain, which by totally harmisey, Bor bavtange, for mapamnals and can be exareted

;ssmi‘sasagﬁ{i: and alanine as 8 side prodect, which ton dues not oxert or have any negative effeuts, for

P
ooy

SN, O QEEAN YIS,

Acvording to o prefornd fither development of the hwention, the sdditive s Rurtber developed such that

it oomaing & carbogylestes o the sequonce Y No 8 st least ove adsorbent
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s

s, optionally, an st carriee, Whon using bat one swrboxylesterase of the sequence Y No. 8 and &t feasd
ons adsorbent, the detoxification of the fmonising may alioe be performed i a manner that wdy the

feicarbaliviie sold rosivhies ave oleaved and the thus formed, bydrolyeed fomonisin s adsorked on sald

aderedert, By cleaving the tricarbalivhie sold residves by the aid of carboxylesterase, # substantindly long-

chaln molveule W formed, whvich can be readify and roliably adsorbed 50 as fo eosure the compiste

oxification merely by the selected ase of 3 single vagyre, in ;:sa;r\:imim, by the oxygen-ndependent

&

station of fumonisin aud sebsequent adsorption,

By additionally asing al losst one ades selectad, in partiondar, from olay minersls whee exing the

carhoxylesiersee of the sequencr 13 Noo 9, i is possible o render fumonising totally hangless even
without the addition of any further cozymes, by cleaving the two ticarballylic acid side chains by the
carboxyvlestersee frout the Gunonisin smolscule v a first step and forming what Is called hydrolysed
fumonisin, Hydrolyesd Rononisin, which i » substantially ohatwlibe molocuke, can subsoguestly be

adsorhed, Ror instance, on clay minerals ao ax o soable fumenising 1o be rendered completely hammiees

ven i 8 one-atep erymatic degradation provess.
¥

& s

2

By dograding the Sowrdsins o an oxygen-independent manner, 1t fs Teasible fo finther dovelop the

thod acsording 1o the fovestion fo the sifect that the nuclele aokd sequences of gengs or engyines will

aradation redetions safely and reliahly withowt say sddition of moleowlir oxygen 8o as fo

make the s produced additive usable fa any oxygen-independent or anasrobic wedis where myestoxing

sy

will poasibly have to be degraded, such as, for instance, dn foods fiw homans and anbedds, i the

wodustion of Mosthanol, Tt alas for the production of genetivally modified sgrionit

By selocting the snevies from the sarboxylesterase of the scquence 10 Mo 9, and -apiimaaiéy the amitos

derase of the sequence 18 No. 19, fumonisine csy be smoothly and compleiely degradad in an

&

sen-independent sivironment. {n this oase, the tauseriplion « of the opsa reading frenes in the FUM
olated from the g closter nf the nuclele acid of the ssquencse I New 1 which is derved

o & peokaryotic sivain having the sccession pumber ISR TE254, i contoedled Iy hidivectionad

po)

o)

sromoter eated between Funsd aud Fuml, as io apparsot fom Table 1 below. The clustars gacode

areteing which e tavolved in the regalation of the pene expression, Hke e FumB and Fanl m the

fed

3

s

samnpling of the sobstrate and s tasspory, Hhe vy Fomd, Foad, Fumy, and i the cdabolism of the




3,

substrate, ke og Fumd, Pumb, Boaal, Baaly, Fuml, Pemd Prom these mueleie acid sequencss whieh

encade special goney and cosymen, dwes geaey were seleeted socording tooa proferred Buther

development of the sethed according 1o the vertion, which we responsible for the catabolism of the

>

substrate, thus ensbding the wospegtively formed engymay o complutely catebolise the substrate, e

Hunonising

{ir this nase, open reading frames selected, for instanes, frovs the gene claster of the seclele acid seguungce

bl

having 1Y Moo 1 are expressed fo probaryotic or eularyotic bost sells. The transeriptiiay of the open

veading frames contained in the gewe closter having SEQ D Moo 1, v the bacterial strn with the
accession mumther DEM 16254, 1akes plase &y a vanner controllad by a budivectional prometer located

hatween fHand and fomd, as is apparond from the wrmexed Wig. L The genes sovode proteins which ae

javolved do the repulatiom of the pone oxpression, much as jn the recognition of the nbatrate and i

&

tranapent, dtke o Fumd, Famd, Pl and i the catsbolivm ot the substrate, like e.g. Pumbl, and Fuml

as of the genes of the funinusin-calabolized gone chinter are Hated,

I the Table | boling, the dest

whereln O indicates the oviontation, namely { forward and v reverse,
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16231 carboxylesterase

fumd oy 3 KAt LI% L ambuotravstoeasg

In that, ae iy correspondense with o further development of the dnvention, the addithve te waed fa an

oxygen-independent savivonment duving the prodection of bosthanel, dlong with a mash or 8 vegata

starting matevial, by seleoting the additive such that te staymes condaived tharein are completely

n -

frovy bacteria satalveing the catabolivm of fammoniaios via a ldghly spesific degradation path, it is feasible

X

P
nv

> additive 1o be sl asad

to use the same with bigh speoificity, sotivity snd officioncy so ag o cnab

techaologieally i s oxyyen-lndependent envivonment,

e

Fiually, the present invention velates to the wse of genes as ropresented in the sequences 1 Noa, 8 and 18,

~ ¥

ar of & coswbeteate, # cwrborylosterase sequenses 30 Noo 8, sqtimally an amninotrasfonse sequances 1D

Mo, 19 as well ax v ket aotd g8 w cosebuivaty e ;3:-’*&:?& lng s additive R the degradation of

g on wae of vepeteble s matedialy, An additive praduced fa this yeamy

flenondsing, jn the proogss)

e

allonen for the complete and reliable degradution of founddng, paticalardy o an oxyien-independent

P

savironnent. Fspeoially suck nse allows for the safo and reliable dogradation to harmiess componeaty o

the teda! of Ruowaisins i, S hutence, vegetable raw materialy or starting rosferials,




erase, #t fonst sme adsorbent, such 43 2 elay minersd, a8 wall as s

s When using a carboxylestersse of the sequence 1 No. 8 and at loast one adsacbent, # is
feasible to safly and reliobly detondily Smonising by the mere ase of @ single enayme v that the

¥

ricarballylie auid aide residues see sleaved from the fimonigin by, or by the aid ) said enzynie and the

v o0 S N

sod fussonisin is subsequently adsorbed on the adsorbant s av fo render

oy,

Huw foomed agechain hydnd

the toxin harmlesy i o sale dnd roliable maaner.

Accordiug tos o further use, the slditive atevrsling to the fnvention s used for the oxygen-independent or
snawrobic freatment of a vegetably starting material or & wossl in the production of bloethanol In this

X

case, His foasible to safely and reliably render the myotoging sontained io the vegolable starting niatearial
or raw material harmiless during the production of biosthanol in an oxygen-indepsadent smvivonment 50
a3 to anhasquently aliow for the ase of the residue from sthanol producting, namely the pomace o dried

o

cily or after deying awd pelletiving withowt Rurther provessing and, I pasticulas,

vinasse, ofther dive

o

detoxifration ay a foud that is fee of favondsing

iditive i & vegetable sticting sateciad to be formented or fn a mash for the production of

bivethanol, it is feasthle & free copraducts occurring In the production of sthavol, namely pomass, Le, the

sicuns und undissolved components, or drind vinasse {(dried distiler’s gralus with solubles -

DIDGRY from Rivwaising or mysotosios, partiasdaedy inan ogypen-ndepandent envivonment.

i the following, the nvention will be explatned in more detait by way of sxemplary smbodinents and
Friawes. Thorsie
Fig. 1 deplets the fumonisinecatabolic gene oluster;

¥ fihaatvatey the MivhaeHe-Monten curve for Banosialy sachonyisstorase Fumily

shows a degradation curve of hydrotyeed fumondsin By

Hustrates the comversinn of fumonisin FRI into bydrolysed flunonisin HEB sfter the addition of

ferang I Mo, 8 and

carbosyl

Fig, 5 ithetrates the degradation of hydrolysed fomonixin HEBT by the addition of aninotramstorase 1D

¥

Fig. | depiets & famonisin-catabolic gene cluster as a prrtial sequcnoe of 15420 base pelrs of & microbinl
strad baving the accession mumber DRM 18254, fn the fesegone cluster of the prokavyotiv stratn [ISM
TS24, the trowceiption of the open reading frame tn controlled by 2 bidirectionsd promoter located

S

botweon fid and frd. The cluster sncodes protoing tnvolved tn the regulation of the gene wxpression,
fke e FomB oand Pued, @ the recognition of the substrate and ity transport; ke e FumA, Famd,
Fumy, and i the cotabolivn of & substoate, ke e FunD, Fomll, Fom¥, FamH, Funid sud Fank.

Examples



Exasmpde B The cwayms kingtios of finnonisin carboxyviesterase

The fAenly gone {sequence I Mo &) which eovodes & fomoniiy casboxylextarmey, ways cloned and

pxprasend it Slolle pasiords wing slandaxd provedures. The hisdagg

geyme was tovoversd and
parified o the superasatant aidtre sodation by affinity chromalography. The enzyme conentration was
detormined and the ehrvme-kinetls paraswcters wore detormined with seven  different substrate
concentratings canging i 50 wicte 25 mg PR per tre and ant engyme congontation of Q.33 w'ml. The
regotions were buffered In 29 M TriaC boffer (pH 8.8 with &1 mgdmd bovine sevam albumin and
moubated af 0% Samples were taken after 8, 30, 68, 120 and 244 nunoles of ncabation and avalysed

by HPLO-MS/MSE. Fomonisin By {(FB) and hydrolysed fumontsin By were quantifisd, based o 2

Ly ) ] X e T g
calibration with the purified reference substances and & cvapletely T Culubellod btermal FB-standard,

Fig. 7 tlosieates the Michaeln-Menten surve for the hydrolysie of fumomsin By (FBy) by funwaisin

i
N

carboxyiestersss Fural), which wa detersained ot an enzyme sonesotration of 833 sg/ml in Teies

&

buffer {pH £.0), with injtial ensyime spesds having boen plodted aguinst the substrate concentrations, Th
SMichasiia-Menten curve shows a drop at higher subsivate concontmtions, since the cuzyme speed was
ealeuluted based on the product, Lo, the fornwtion of hydrobysed FBy Since bydmiysed FBy i formed
from FB, in a two-step reaction via partiafly hydeolysed PRy with but one tricarballvlie acid side chain

S

which wis retatned and @ side shain which was clesved, the formation of the end product s delayed

oncentrations. The Michaelia-Menten constant Ky wae eafoolated ss 8.80 jonol/l which

was squivalent to 830 pob, sand the conversion rade was 800 persecond.

~:

Fross Pl 2 rosulie that fumonising can b rapldly and completely hydrolysed with the carbogylesterase in
iy rolpvant coOnwenitating raages.

Example 20 The catalyvtic setivity of HFRT (iedrolysed fomonisin B paminctranafomse

Kequencts 1 Now, 13 and 24 wers cloned using standand proceduses and expressedd In B coli under the

control of 2 hacteriophage T7 proreoter. The baoteriad cells wers ontluctad, resuspeaded in 56 5mM sodium

whospbate buffar and fsed under oltrssonie setion, Hydrolyead fumonisin wae added, and the sampdes

'\A e

were inoubated sf 33, Sumples were taken at tow biervals and aoalysed by HPLO-MB/MS. Mo

seduotion of the hvdrolysed FB; conventration was ebsorved. When a sosubstrate such as, for lnstance, &o

a-knter aoid like e.g, pyravie seldl or oxsdacetate wvay added o the maction, the somplete degradation of

pt

fhe hydretesed famonisin G 2-keto-HFR, could be observed as itlustrsted fo Fig. 3. This sobsanes i

totally haraddess for mumunaly,

Frample 31 Brayme adivity bihe infostinal envivoaend



g

Yo wxanine the enaymatic subvity of Flibbcarheyiestorsse i the digestive ey, froshly butchered

syeing Quts were gsed and tramported o the Iab andet oxyen-exchsion mnd exantved in an waevobic
stertle benoh. Approxhnately Heomelong ploces of duodenus and jojununy were seowred aud vt ot

Fumonistn B, duted 1o 2 faad concuntiation of ghont 18 ppw i n concentated agoeous solution, was

ijested by needles and mixed with ntestinal contents. After thiy, 3 pe fumonisin cavhogylestoraas iy an
aspeons solstion, or e same volume of water bt the segative controls, reapsotively, was injected and
meorpavated. The inteatinad seotions weory Incubated an 39°C. Samples were drawn by the aid of necdles
and anadysed by HPLOMSME, Bowas sluner thay, st the time of the fived sampling after tvo bouss,

fianonisin B had alveady Toon vomplotely hydrolyasd In the deodenuny and jelunam.

Exwrnple 4 Dateensination of thy toraperature vange of the activity of fumonisin carbogylesiersse

To deterndne the tomperatury range in which fumonist L& ngiml FUM-

varhasvliesterase i 20 b Toie- Ol tuffer, pH 7.0, was ncubated with 8.1 xfngimi BSA and 10 ppm
fomonisin B ot different omperntures. B was shown thet the buvwpeeatere optimmn By the engyme was

. Buesraatic activity was sl oleardy determined at $°C and sveny S0°C. FUM-oarboxylesterase 3,

av

ander the temperatire sonditions prevailing in the digestive traet, sw in the

¢ production of foods and feods, which tabe place s ohvated wmperstarss,

Example $7 Detcrmivation of the pH vange of the activity of fumonisly carbogylestersse

To determine the pH vange B which famonisin cwrboxylosternse I aative, Toorelh-Btenhagen bulfer was
sacd. This buffer can be adjusted over a range of 10 pH units with the same buffer capacity by the

combination of eitnate, phosphate and borate, FUM-carboxylosterase was incabated fu this buffer with 18

&

25

&N
ta

pon fanonisin BTt difforent pH valves and 23°C, ot & oncentration of 3.3 wyfml The highest setivity
way shown at pH 8.0, vet sotivity onuld be determived i the whole range from p§~§ S o pH B Thig
astivity within this broad pH renge bas onabled the technolugical application of the eozyme as a feed

adeditive ar in the poorse of food and feed procesaing.

N

anple & Feeding tost with piglets

The teet wae preformed n g tost stable with 12 stalls for 10 animals sach, The stable wae oguipped with g
slatted Hoor, pan teasghs and a computercontrofied feading syatesn. The sutesenads wene arranged aloog
the stall walls. Bvery day, the stable olimate was satomatioally recorded, and the temperatire was sut

according o the standard reconrnendations for piglet reeding.
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For this feat, 130 mikedsseg wenned pios daps

and ndividually weighed,

X

3 Austeian

the piglets were ¥

s

mnediately upon weant
2. The
focding nstallation and allotted in dry Torm tw
development and ford const
different application groups at thres repetitions ¢

dosribed foed

Rreading Program OHYB ¢=

oe w day s g e
st Water was svailable ad Bhbban,

ach sud rege

wed the following admintures

ek, average sotting weight: 823
136 piglots ware tandomly disteid

{arge white »

Pwith o stavter foed fio too days, sl

k) wee

tted
fand

e ysed.

[MONgE

ISR

this settling-n

i the

Group

st contiod

510 boxing, 0o engvme additl

anyinoiransforase, pveavater 8.8 ket

fred

Prsitive control G 5.5 pprn Raovwaasin B
Test group 1 4 s fmenisi B snoyie aay 1 fowhonviosterase,
& 4 S X @

&

d ook place. Pegding was offontad fu two phases: Woandng phase
sost foud wan mixad fndividually per stall via the spotmix
tior of the pumber of pigleta, welght

The 12 stalls were divided iuto fowr

above-

- 5.5 ppuy tumonisin

8]+

aminedransiorase, pyrovate, nert osried) 1 kgfteed

sy a1 {oarboxy

poos

Respisatory proffems were observed fn the positive control with alvusst hall o

dropowt ovcarred. Al other groups appesnad hoadthy,

frrmancs data

f the aninwls, sven

fit¢ 5

- Group - Number Starting

Fimal wesight

i Drap-

.gsm- als {avsrags, ke Qs
Nagative control B E 2682
- Positive controt 36 2877 i
Fest group | 34 2689

2703

wortsiag in Bo

Frample T2 Boeymatic degradation of S

sothansd mash



Samples of oo sansh for the production of bloethared were taken sod Incubated st 30 to 8350 under
stiveing, the degradation of fumonsin Bl faving beor bevestigated affer the addition of 778 uniis of
cathorylestorias HX No. 8 per cabio meter of mash under stirving {stirving o oniades) Ssnples were

Loand an

vachivated by bolling-up after having been aken and subseguently sonteifuged for analy

alupet of the supernatant was evaporated, The residue wis taken up i 200 @ sunple buffor containing

1Y B < o ¢ e " i .
O fabelind intormal Duvondaln standasd, shaben foe 13 main, contrifuged off, and shen saliested 1o L0

¥

i5, From this reselts that, ay flatrated s Fig 4, fumenisin FEE v onapletely convertad 1aio

hydrndysed fumoniain HERL Afler the addition of sudnotransferase 1 Mo, 19, the hydrolysed fumenisin

HFBY s completely degraded to haradess conponents as tHustrated in Fig, &

Exaraple §: Degradation of funmaising and thelr derivatives I sor tostilbo mush asd condiake nush

The activity of the fumonisis-degeading enzynss was exunined in corn aussh samples (oo geity) for the
preductinn of oo tortillas sad cornflekes. Fumonisin-contaminated corn {absngt | ppim} was ground o
vorn flour, mived with water and boiled up. For the production of tetiflas, the covn mush covled fo aboat
58 g0 S09C was supplenientad with 8 mixtiwe of provelnases iy athalive solution, Afler 30 to 180 suin,
when the pH had fillen belmy B, preforshly bolow & o mixtare of sarboxylusterase and aminotransforase

{500~ 1000 Uim’ sach) was added snd incabated for fusther 30 to 88 midn, Convorndag the production of

cornflakes, & corn maosh of grownd oo and barley mall was botled gy {n @ prossure vessel for about ong

our; after cooling to below S0 {praferably SO°CY, s enigrmativ mixture sompeising carboxylestersse

and amvinotrasefonne (SO0 - 1060 Ui’ such) was sdded and boabated for further 380 to &8 min, Saaples

¥

1, 3

wate then deaws Sonvg Uos mibviury and sxvamined for ¥R sad BB reskhes as i Bxanpie 70 HERL
fovely wore below 80 ppb fw all of the samples, the HEBL formed of FBU apparently had bewn
contimusly forther rescted. The swasured valuss fir FRU ary indivated in the Table below,

Tabde: Fazymatie dopradation of FRI and HEFRT s com mush; Banonisin concenteation i pph {uafgd

P Taatmsattine | Tornileoush Tortitla mush Comflake mash | Comflake mush
Daith enayioe | {4000 500 paits) | SO0, 100G anlis} | 3RV, 506 anits) | (4000, TOHD G}

s (ndn
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