The " p{ésent invention relates to a feed additive for inactivation of
nycotOX|ns in aninmal feed or in the digestive systemof animals, wherein
the feed contains an enzyne preparation being produced of organisns _

sel ected fromthe 5 groups of plants, bacterias, yeasts or protozoons in an
anount of- 0,1 to 3 kg/ 1000 kg of the feed. relates further to the use of
a feed additive for inactivation of nycotOX|ns in animal feed or in the
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bei ng materials, which feed mixture contains an added enzyme pre-
paration. Both of the known feed mixtures contain essentially
added amylases, because such grain-decomposing enzymes lack
to young animals, in particular young piglets.

20
Furthermore from AT-PS 397 756 there has for example become
known a feed additive, which contains inorganic substances
with great inner surface, such as silicates or zeolithes, and
organic heterocyclic polymers for absorbing toxins.

25

Mycotoxins, which are toxic metabolic products of moulds, are
deemed unavoidable in the feed industry and in the livestock-
breeding to a certain extent and are recognized to a high
degree as cause of loss of performance in the bearing and
30 breeding of domestic animals. Therefore, for a long time
there were used several methods for avoiding the supply of
mycotoxins to the animal body or for inactivating the
mycotoxins supplied to the animal body to avoid the harmful
action of the mycotoxins in the animal body. This was tried
35 especially because of the fact that mycotoxins show a high
chemical reactivity because of the functional groups being
present in the molecule. This high chemical reactivity plays



present in the nolecule. This high chem cal reactivity plays -2- a
téntral role in the toxicity behavior of such substances, because these
groups interact with biologically inmportant nol ecul es, such as the nucleic
acids, the enzynes but also the |ipides of the cell nenbrane. 5 For

det oxi fying the mycotoxins there were de§ciiped up to now physical nethods,
such as the extraction, the heating, the ifradiation and the adsorption of
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activated carbon or polymers. A complete inactivation or
15 fixation of all mycotoxins on the adsorbents is certainly not
possible by such means, because of the mode of action of the
adsorbents. The adsorption functions hereby essentially by
the formation of a so called hydration cover on the
adsorbent, on which polar molecules are accumulating because
20 of the van der Waals' forces. In this way it was possible up
to now to inactivate polar mycotoxins such as aflatoxins
satisfactorily. Mycotoxins, which have less strong polar
functional groups, may be not sufficiently fixed on the
adsorbents by such means and a sufficient inactivation of
25 such mycotoxins is by no means possible with the prior art
adsorption processes.

Therefore the invention aims to provide a feed additive, in
particular an enzyme preparation being based on organisms

30 selected from the groups of plants, bacterias, yeasts or
protozoons, for inactivation of mycotoxins in animal feed or
in the digestive system of animals with which mycotoxins,
which are usually present in feed, are adsorbed as well as at
least partially degraded und therefore the adversary effects,

35 which may be caused by the mycotoxins in the feed, are
extensively removed.



V\:thh- dre usually present in feed, are adsorbed as well as at |east
partially degraded und therefore the adversary effects, 35 which may be
caused by the nycotoxins in the feed, are extensively renoved. -3- The
invention aims further at the use of a feed additive, which is able to

i nactivate the mycotoxins present in the_fged or in the digestive system of
animal s, for avoiding a | oss of performance I n the bearing of donestic

ani Ml s. 5 FOfn&OhvaftlbhS aRhSPl Bl (LAY CHEEY Sf °50 Y yFidRle,

i nactivation of cqQtoxi.ns I n ani nal I gestive sys
ani mal s, wher ¥R#CRdst @&}%oh@a#ngcsmvehey@eprmxm bRresent oduc dtheof

or gani sms sel eeéadoﬁ:romtlwelQiﬂjésﬁi&r@fs eémsofba&ﬁﬁﬁafé ¥6#Slavdidin
' 110 g of the feed’ t he organl s

t in t_of 0
B:gd%?ggsenz?%% %r%gs%?%@%@rﬂeom egpﬁéﬁéngmﬁfcﬂm&?%t’a‘bl%nw oduce
epoxi dases and/ or | actonases. Because of the fact that the organi smst
roduci ng enz Sg I 5. rou re o)
Broduce gepox?‘ ase’él:[‘(?:l"ﬁ/élj ﬁe%{%bglargsré’s 11} Bﬁ'feq ‘Peﬁt&vee ttgeedg %?ﬁgutvﬁe for
mycot oxi ns hailagtivaiipn Qe Mycstoxiast iai a;umbbl ﬁgedhereimr’eheamxgafaaime
toxic and bei §gsPafs ¥ |arﬁlﬁ,a§_§ed W %f'?iﬁ‘r Qe X el béZ(Sh{gﬁlEgz enz

preparation contained, in feéd Ive _and/or to em ca

in |ess toxi cPEPPHAEINKi Peéﬁﬂpmc%e?ébfmﬁélﬁé‘ﬁl seleghad bérglﬂr ctﬁ@ y
reduced. 1n pgroups! af bmaﬁby abastatiRs)’ epaasts Olbr SprsedzybhsN 112S an

roduced adva ou od Ci ure culture o re 25 cul tures of
ltohe or gani srrs%% §F gpﬂ?ﬁ%&@ﬁed& 85555‘%%9%#1 | k880 REGANISHS,
manner known pmdwmgapendymdenaren se]sac‘lqﬁd nEtomyr eheh qxoupd, owhich are

Thereafter thgyrells Vgéod&@é ;SP# deflde et %&Lﬁéttg%%gfe#g& V4 ne

al so in a manner kno er the enz
fact that he organlsms produ01ng enzymes are selected from

15 the groups, which are able to produce epoxidases and/or
lactonases, it is possible to degrade the mycotoxins having a
high chemical reactivity, being therefore extremely toxic and
being present in a feed to a large extent by the enzyme
preparation contained in the feed additive and/or to

20 chemically convert in less toxic or non toxic compounds,
whereby the toxicity may be strongly reduced.

In particular, hereby an enzyme preparation is used which was
produced advantageously by producing a pure culture or pure
25 cultures of the organisms which are able to produce
epoxidases and/or lactonases in a manner known per se
dependendent on its optimal growth conditions. Thereafter the
cells of these multiplied pure cultures are inactivated, also
in a manner known per se, for obtaining the enzymes, which
30 are not altered and therefore remain undamaged. As enzyme
preparation it is thereafter possible to directly admix these
inactivated cells or to admix a pure or crude extract of
these cells to the feed. According to an especially preferred
embodiment epoxidases and/or lactonases are used. Enzymes or
35 enzyme preparations have the advantage that they degrade or
chemically alter mycotoxins, which are contained in very
different classes of chemical substances. The reason for this



30 arernot altered and therefore remai n undamaged. As enzyne preparation it
Ts thereafter possible to directly adm x these inactivated cells or to
adm x a pure or crude extract of these cells to the feed. According to an
especially preferred enbodi nent epoxi dases and/or | actonases are used.
Enzymes or 35 enzyne preparations have the advantage that they degrade or
chemcally aIter nycotoxins mhich are contained in very different classes
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15 using this mixture as fodder. It is too be taken care that
the feed mash is not made to acid for not adversely affecting
the feed customs of the animals or causing health problems.
In this connection, it is especially favourable is that the
degradation of the mycotoxins functions without providing

20 additional energy and may be obtained only by homogenous
admixture of the enzyme preparation to the feed in the
environment of the digestive system of the animal. If
necessary, this can already be achieved by admixing with
water which is adjusted to an adequate pH value.

25
According to the present invention there is preferably used
an extract of Saccharomyces-strains, in particular Saccharo-
myces telluris. Strains of Saccharomyces are a special class
of yeasts, which are one of the most important groups for

30 obtaining the enzymes. The yeasts may produce different
hydrolytic enzymes in extremely high amounts and it has been
shown that the Saccharomyces-strains, which were used in the
feed industry for totally different purposes, may also be
used for an especially fast and complete degradation of

35 - mycotoxins, which may comprise an epoxy group as well as a
lactone group. Saccharomyces telluris is preferably used,
with which the degradation of trichothecenes, in particular



25 AGCOI’dI ng to the present invention there is preferably used an extract
oft Saccharamyces-strains, in particul ar Sacchar o- nmyces telluris. Strains
of -Saccharonmyces are a speci al class of yeasts, which are one of the nost
i nportant groups for 30 obtaining the enzymes. The yeasts nmy produce
different hydrolytic enzynes in extremely kigh amounts and it has been
shown that the Saccharonyces-strai ns whi ch were used in the feed industry
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is preferably formed in that additionally a natural or synthetic porous
mneral with great inper surface is contained in an anount of 0,5 to 8
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feed addltlve made of a mixture of an enzyme preparation and
15 of a natural or synthetic porous mineral with great inner
surface it is assured that in an aqueous medium with a pH
value corresponding to that in the gastrointestinal tract of
animals all mycotoxins, which are present on the surface of
the feed, in particular the polar mycotoxins, are either
20 adsorbed on the mineral or are degraded or chemically
converted by the enzyme preparation. The presence of the
natural or synthetic porous mineral with great inner surface
has also the advantage that by adsorbing the mycotoxins on
the surface of these minerals these mycotoxins are easier
25 decomposable by the enzyme preparation.

According to the present invention diatomaceous earthes,
zeolites, 2- and 3-layer clay minerals or mixtures thereof
with a cumulated pore volume of 0,05 to 4 cm3/g, in
30 particular 0,5 to 2,5 cm3/g are preferably used as natural or
synthetic porous mineral with great inner surface, which have
a pH value on the surface of 4,5 to 7,5. Diatomaceous
earthes, zeolites and layer clay minerals or also mixtures
thereof, which show ‘a cumulated pore volume of 0,05 to 4
35 - cm3/g, in particular 0,5 to 2,5 cm3/g, are able to adsorb
mycotoxins very efficiently and therefore to inactivate them
to a large extent. Such minerals preferably show a pore



converted by the enzyne preparation. The presence of the natural or
synthetic porous mneral with great inner surface has al so the advant age
that by adsorbing the nmycotoxins on the surface of these mnerals these
nycot oxi ns are easier 25 deconposable by the enzyne preparation. According
to the present invention diatonmaceous earthes, zeolites, 2- and 3-1ayer
clay mnerals or mxtures thereof wwth a cunul ated pore volune of 0,05 to 4
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particul ar nat
consists of a mxture of 1 to 65 % per weight, in particular

15 5 to 50 % per weight, of the enzyme preparation and 99 to 35
% per weight, in particular'95 to 50 % per weight, of natural
or synthetic, porous minerals with great inner surface. By
using relatively large amounts, i.e. 1 to 65 % per weight, in
particular 5 to 50 % per weight, of the enzyme preparation it

20 is secured that all mycotoxins in the feed being degradable
are degraded to a large'extent. On the other side the present
amount of natural or synthetic, porous minerals with great
inner surface secures that those mycotoxins, which may not be
degraded chemically, are bound on the surface of these

25 minerals and are therefore also not able to metabolize and
may not show their action being damaging for the animals. It
has been shown to be favourable to adjust the activity of the
enzyme preparation for the epoxidase to 470 - 600 UI/g and
for the lactonase to 280 - 400 UI/g by admixing the natural

30 or synthetic porous materials.

Feed additives according to the present invention, with or
without the addition of natural or synthetic, porous minerals
with great inner surface may especially be wused for
35 - inactivation of aflatoxins, T-2 toxin, deoxynivalenocle, ni-
valenole, zearalenones, monoacetoxyscirpenole, H-T-2 toxin,
verrucarine, roridine, satratoxin, baccharinole, trichoder-



or. synthetic, porous minerals with great inner surface. By using relatively
I'ar ge. anounts, i.e. 1 to 65 %per weight, in particular 5 to 50 % per
wei ght, of 't he enzyme preparation it 20 is secured that all nycotoxins in
the feed being degradable are degraded to a |large extent. On the other side
the present anount of natural or synthetics, porous mnerals wth great

I nner surface secures that those nycotoxi ns whi ch may not be degraded
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crops, which gmsmgl, sdsiilnge®n oother treatment enhanc.mg durability,
15 after admixing with the feed additive according to the

present invention may be fed to domestic cattle either
directly or after conditiong with water, which is adjusted to
a slightly acid pH wvalue, without hesitation and without
further examination by scientific institutes.
20
Furthermore the present invention is directed to a process
for the preparation of a feed, wherein optionally crushed
and/or dried crops are mixed with an inventive feed additive
and water, which is adjusted to a pH value of 1 to 4,5
25 suitable for reaction by addition of an acid, are stirred for
3 to 30 minutes at 15 to 40 °C and are dried by the use of a
stream of warm air after an adjustment to a pH value suitable
for feed and after a draw-off of the liquid ingredients. The
adjustment of the pH value or the acidification may be
30 achieved with pharmaceutically acceptable acids, especially
hydrochloric acid, acetic acid etc., wherein in particular
the pH value is adjusted between 1 to 4,5 for achieving a
fast inactivation of the mycotoxins contained in the feed.
According to the present invention the temperature range is
35 . adjusted between 15 °C to 40 °C, e.g. from room temperature
to body temperature, for a time range of 3 to 30 minutes, for
achieving a nearly complete inactivation of the mycotoxins.



cruski ng, drying or other treatment enhancing durability, 15 after

adm xi-ng wi.th the feed additive according to the present invention may
be-fed to donestic cattle either directly or after conditiong with water,
which is adjusted to a slightly acid pH value, w thout hesitation and

wi thout further exam nation by scientifig ignstitutes. 20 Furthernore the
present invention is directed to a process for the preparation of a feed,
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neutral i sati §9Y+Ib$ R affp MR, Wﬁrﬁerhyﬁ?wl d'&n% Hekgdk 1s
carbonate, spo$sibke tmrltmmatan e:baducedooxldhtgbhl of &Bhd Mtflm:iﬁsﬂoﬁﬂ'&he

val ue can be gghjiey dp h{,g;f'i gtl 1£h 1_T%%fatg%r qa}l% tl‘lig# r}g_ of

the |iquid conponen r|e
obtaining a f& ll!ﬁélﬁ’r@nq r@é’ﬂq-rom my cot OXI ns and bei ng

15
The invention is further explained by the following example.

Example

20 Study concerning the clinical effect of an inventive feed
additive to mycotoxins

Feed additive: 60 % per weight of a yeast preparation
containing epoxidases and lactonases
25 10 % per weight kaolinite
30 % per weight clinoptilolithe

48 young pigs of both sexes with an average starting weight
of 8,16 kg, a variance coefficient of 20,83 %, an average age

30 of 28,6 days were selected for the test. Comparable young
pigs were selected for each test stage. During the whole test
the temperature and the humidity was controlled in the
pigsty.

35 A diet with three different contents of mycotoxins and two
different types of mycotoxins was fed to the animals. Four
test groups were administered the inventive feed additive



stoiable for a long period. It is therefore especially 10 preferred that
the feed mash is pressed to pellets before drying in a nmanner known per se.
With these pellets it is possible to have an reduced oxidation of the
nutrients of the feed by providing a favourabl e storage and
transportability at the sane tinme. 15 The gnvention is further explained by
the followi ng exanple. Exanple 20 Study concerning the clinical effect of

an inventive dged giididdsie gﬁodywagxaaﬁlﬁﬁ@eeféwl heYehef Onffe8L6x 18RS JRbrof
a yeast preparati.on conta|% ea) Baxldases and | act onases 25

10 % per ME|§HI e | ipyentive BEAL%AYSht clinoptilolithe 48 young pigs of
both sexes with an average starting weight of 8,16 kg, a variance

coef ficient 2 n of 4 2 e

the test. %%rgggéc%u%gt&&gs% a‘g&é‘f%t”tgdd §8§b§§%h fatet” At BvLs $a © &}gu ng
t he whol e5t epowder tandoras (givemdt tte huhimes yavdaycowater| vasi giver ad
pigsty. 35 A ﬂlﬁtnﬂﬁ t hpgr dtéifrié?n&efé’nﬁiakél% MAGOt P dHD12NEnd VR hen

different types of nycotoxihs was e_ani na Four test groups were
adni ni st er ed "’!qﬂi'-’i%eﬂﬁbe ¥ cBMablgiamopat of 93=h?0(511%e PEstd g

admi ni slter eﬂ mﬂf ﬁlﬁtﬁ&tﬁ.@&pﬁim gﬂfe tﬁaédl.lrIMI d[ﬁechﬁéidshbw ihntable
pl’l nci pl e 1 ee cont al ean m Was

P v B e o 0 rates8ih ™ H UGS HidRL oy Hokh | groupR . FAE: dfRrita,
di ssol vedO0i n mydoiorimobntent showx eHewsahe cagevand arheirgamef arieidi.et for a

follow ng adm nistration into the feed. The groups are shown in table 1,

wherein the yoqu plgs of both groups with identical
Table 1: Test groups with different mycotoxin content with

and without supplement of the feed additive.

15 T-2 toxin feed additive
+ aflatoxin |

1 0,3 ppm + 0,1 ppm 0 kg/t
2 0,5 ppm + 0,1 ppm 0 kg/t
3 1,0 ppm + 0,1 ppm 0 kg/t

20 4 0,3 ppm + 0,1 ppm 2 kg/t
5 0,5 ppm + 0,1 ppm 2 kg/t
6 1,0 ppm + 0,1 ppm 2 kg/t
7 0,0 ppm + 0,0 ppm 2 kg/t
8 0,0 ppm + 0,0 ppm 0 kg/t

25

The examined parameters were the body weight, the feed
uptake, the average daily augmentation of weight and the
feed-transformation rate.

30 The results of the performance parameters are shown in table
2.



10 .mycot oxi n content show the sane age and the sanme origin. Table 1: Test
groups with different nmycotoxin content with and w thout suppl enent of the

feed additive. 15 T-2 toxin feed additive
+ aflatoxin 1 0,3 ppm+ 0,1 ppm 0 kg/t 2

0,5 ppm+ 0,1 ppm 0 kg/t 3 - 10 - 1,0 ppm+ 0,1 ppm 0
kg/t 20 4 0,3 ppm+ 0,1 ppm 2 kg/t 5

(Izg?t pgm + 0, PR 2. Aarera%ekgl‘.{éeéiﬁ uptake, averac_% Od&gi? a@gﬂerﬁ?&‘hoxb %f

+ 0,0 ppm welghtoang/ ﬁeee-men%mwmmmm :th@eneéghhetgswgmugm
the feed uptake, the average daily augnentation of weight and the
feed-transformation rate. 30 The results of the perforn%nce paranmeters are
shown in tabldFORP  _ayeraggp| e 2: ARIHHAGIERERN ake, I8FErage daily
augnment atson of wei ght feed tptdkér anstiomesf aeilgdite of theaﬁsgbtmaesbn

groups. group aver age dai |y augnent a- gge
feed uptake tion of weight - transformation rate g 904
543 1 1, 9942 o043 455 1,99
1,99 3 2 796 9 471 5 1, 69 10994 916
530 1,93 5 Q%% 487
1,86 6 3 818 796 492 471 1,66 #.69 922
520* 10 4 1, 9168 89830 509 1,73 1,77
5 910 487 1,86
6 818 492 1,66
7 922 520%* 1,77
8 899 509 : 1,77
15 * corrected by elimination of a stunted animal

Clinical evaluation:

- group 1 (0,3 ppm T-2 toxin + 0,1 ppm aflatoxin Bj; and 0,0
20 kg feed additive):

mild conjunctivitis, body condition and skin were normal, a

slightly reduced feed uptake was detected.

- group 2 (0,5 ppm T-2 toxin + 0,1 ppm aflatoxin B1 and 0,0
25 kg feed additive):

an undoubtable and severe irritation of the eyes, snout and

muzzle were detected, body condition was normal, a reduced

appetite was detected.

30 - group 3 (1,0 ppm T-2 toxin + 0,1 ppm aflatoxin B1 and 0,0
kg feed additive):
all young pigs showed an irritation of the eyes, snout and
muzzle and of the lateral parts of the neck and the thorax.
All young pigs showed abdominal wind and a serious reduction
35 - of appetite beginning in the second week. One young pig
vomited on the 12th day.



15 ¥ torrected by elimnation of a stunted aninmal dinical evaluation: -
grioup-1 (0,,3 ppm T-2 toxin + 0,1 ppm af [ atoxin Bl and 0,0 20 kg feed
additive): mld conjunctivitis, body condition and skin were normal, a
slightly reduced feed uptake was detected. - group 2 (0,5 ppm T-2 toxin +
0,1 ppmaflatoxin [err] and 0,0 25 kg feed additive): an undoubtable and
severe irritation of the eyes, snout and nuzzle were detected, body

condi ti on was- a rgduce, it et et grou

ppm T-2 t oxi nafl%té:ﬁfﬁﬁ)%afel l?#g‘x? ?ﬁg] %ré?ostbEg ?Jged 8§| {ll ve): B al IF;]‘E’"P
young pi gs showe } 3 kg @§ dLIL/YET and muzzle and of the
Iatgral dpartsmmldt rsymraxmd tsandft %I%jiﬁ:l’o&)itv:l.:[ﬁllbbymg EUEES i?ﬁ%ﬂtﬁéﬂgméwk
wi nd and a se uct, on (o] pele egj nni in e _second week.
One young pi ga%/gméi:é% 4 T%ﬁq] d’zﬂ% dke ang, ogb§ 4{;‘3}'115 (W@ﬁiﬁ’br wpns
ppm T-2 t &Xi ncen@,ld_emnammumah [err] and 2 kg feed additive): nmld

synptons of conjunctivitis and skin irritation were detected, the feed

upt ake and the bo P! don Were 5 cqnsidered as normal. - group 6 (1,0
ppm T-2 toxin™+ 50 % &ORAN, g 021 kQPF'e@éléG@F‘tlpvg)l adeé-’url‘@
pigs (of 6) sphes@daddiviveyd | d COI’IJ unctivitis, all 10 other observed

val ues were i g the normal oup?(OOmeZtOX|n+00 pm
afl atoxi n [er?] YOHB92 PGSt e‘é% ﬁdl?h‘%@d Eﬂ SoNJunCHANLELS, t @341n +
0,0 ppm dfd at okher [ahsdrwat valhekd welte ﬁ_gedhadﬂoima;e)régm,arl son): The

young pigs were healthy. Fromthe above eval uation a positive influence of

t he
- group 7 (0,0 ppm T-2 toxin + 0,0 ppm aflatoxin Bj and 2 kg

feed additive): and

- group 8 (0,0 ppm T-2 toxin + 0,0 ppm aflatoxin B} and 0,0
15 kg feed additive) (comparison):

The young pigs were healthy.

From the above evaluation a positive influence of the
inventive feed additive concerning the feed uptake, the daily

20 augmentation of weight and the feed-transformation rate can
be clearly seen in each of the three dosages. The untreated
groups showed significantly more serious clinical symptoms of
mycotoxicosis compared with the groups, which were treated
with the feed additive. Concerning the performance parameters

25 as well as also from the clinical point of view the
beneficial effect of the inventive feed additive - namely the
effective protection against T-2 +toxin and aflatoxin
contamination - is obvious.



I nveptive feed additive concerning the feed uptake, the daily 20
dugnment ati gn of weight and the feed-transformation rate can be clearly seen
in-each of the three dosages. The untreated groups showed significantly

nmore serious clinical synptoms of nycotoxicosis conpared with the groups,

which were treated with the feed additive.{£aoncerning the performance
paraneters 25 as well as also from t]he

t he beneficial effect of the inventi Ve pe(ad aglgL!c In{/gal_ ”mmm Ilmallmum/t ive

protection against T-2 toxin and cont ami hatf ort - " S obv! ous.
-12- CIl ai ms 1. Feed additive for inactivation of nycotom ns in ani nal

feed or in th@ dlmatla@fais;eer&@f $HbEBEGat 16RT &N ﬁi@m% ntaﬁiﬂman
ct rom t he

enzyme prepar gn bej ng roduced of organi sns_sel e

pl ants, bact efPES, OFelRiSQr ﬁ?ﬁ%@ﬁ%@f&mlﬁr ovhexedin kg
of the fedd, cbatainsthe @ramies proparcitioy B@zﬂ@Epraaacéal e wlréézprexiéﬂe

whi h d | act onases.
addi £ ve acooPaiSeERa” it A ePHBY (K “BREFhe. RSy | YoRstRe Ty
a crude extraprotdzeons nantanaanduqntlrefconute 8f kg/3a00skyg pfodiha nfped,
enzynes. 15 3wh§féﬂna&&’ét6£’§a gigaa Egngj %h QraE PEELE A G Ct
parti ar

of Saccharonyces-stralns rryces urrs, i's use
enzyme prepar S¥PBRS, 20WhArChFe@d?eadcﬁ1ﬂQ/e e cobFedyceo @Rﬂxﬁada!éeSZ oand/pr
wherei n addi t laBebhasés Natural or synthetic porous mneral with great inner
surface is contained in an amount of 0,5 to 8 kg/ 1000 kg, in particular 0,7
to 4 kg/ 1000 kg, of the feed. 25 5. Feed additive according to claim 4,
wher ei n di at ofacFeed exdditdve zaodording 2toardaim ayerwheétyimi gheal enfyme

m xtures preparation is formed by a crude extract of an inactivated
pure culture of organisms producing enzymes.
15
3. Feed additive according to claim 1 or 2, wherein an
extract of Saccharomyces-strains, in particular Saccharomyces
telluris, is used as enzyme preparation.

20 4. Feed additive according to claim 1, 2 or 3, wherein
additionally a natural or synthetic porous mineral with great
inner surface is contained in an amount of 0,5 to 8 kg/1000
kg, in particular 0,7 to 4 kg/1000 kg, of the feed.

25 5. Feed additive according to claim 4, wherein diatomaceous
earthes, zeolites, 2- and 3-layer clay minerals or mixtures
thereof with a cumulated pore volume of 0,05 to 4 cm3/g, in
particular 0,5 to 2,5 cm3/g, are used as natural or synthetic
porous mineral with great inner surface, which have a pH

30 wvalue of 4,5 to 7,5 on the surface. '

6. Feed additive according to any of the claims 1 to 5,
wherein the feed additive consists of a mixture of 1 to 65 %
per weight, in particular 5 to 50 % per weight, of the enzyme

35 - preparation and 99 to 35 % per 'v(eight  in particular 95 to 50
% per weight, of natural or synthetic, porous minerals with
great inner surface.



thereof with a cunul ated pore volume of 0,05 to 4 cnB/g, in particular 0,5
t'G 2,5 [err] are used as natural or synthetic po{jg;_wwleat

i nner surface, which have a pH 30 value of 4,5 5 on the surface .
Feed additive according to any of the claims 1 to n mIe
additive consists of a mxture of 1 to 65 fgper wﬂmﬂ‘ﬂmn“uzul “ 5to
50 % per weight, of the enzynme 35 preparation an ¢ 0L35"% per™* wei ght

in particular 95 to 50 % per wei ght, of natural or synthetic, porous

mnerals with great i nner _surface, . Use of a feed addltlve accor di ng
to any of the’clUPfs0d Rofeed AddHdse mqoaﬁhes &0 anyxPhsthe-claims nl to

deoxyni val enoke fofi ma@aﬁ@ud:e&mlaeﬂmmmmnqaqeﬁ:aﬂﬁpl 486%ph Bvatlérote,
toxin, 5 verrﬁcar roridin satratoxm cchari.nol e,_tricho- derm)le

di acet oxysci r BAN31-€® ol € FEAOT STRnes W F‘XscPrEHFPﬂ%r mine;2 toxin,
f usar enonédb X sadrucarime pe roridimed osatratdme:.rﬂ; gebacomasyisilayp of taicho-

animal. 10 8. s for faf rein o
crushed and/orggﬂaf% Crodg%%%ggﬁgééf%éﬁﬁla fee(ﬁﬁ%éut\gll\?}e accoc?%ﬁgg&%ﬁ};{ny
of the clai msn@n@blsomune\atiaxsamme i% andi egosociveaipHavited of intthet, 5

suitabl e for gegestPie Pyyackhh tdP P lfarfitaaci d. are stirred for 3 to 30
mnutes at 15 t0o 15 40 3ferr and are dried by the use of a stream of warm

air after an adjustnent to a pH value suitable for feed and after a
drawof f 10 tBe Prqcesblf@fedn@npﬁedp&raﬂmesﬁ &c£86dl] Nghéreh adpPtfonally

K Dot oo SEHsHBA" and/82 RER ‘olpd “arS' hiked” WitH a "teed “adBN e
according to any of the claims 1 to 6 and water, which is
adjusted to a pH value of 1 to 4,5 suitable for reaction by
addition of an acid, are stirred for 3 to 30 minutes at 15 to

15 40 °C and are dried by the use of a stream of warm air after
an adjustment to a pH value suitable for feed and after a
draw-off of the liquid ingredients.

9. Process according to claim 8, wherein the feed mash is
20 pressed to pellets before drying in a manner known per se.



