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*159159* Heat-resi stant conposition for i mal s
conprising an enzymatic mixture The pr egmmmmmﬂmrm ”’"F
relates to a conposition in the 5 powde

conprising a mxture of enzynes. Enzynes havesiseen
used for along tine in various industrial

?pphégﬂti:89§stéﬂtp@&ﬁtﬂ:&é‘i@{oﬁ NeSP IR ma W Lo é:?:[‘s# g

| ST CASE, CEIZynes 1rnprove tne L0 argesttr orrt
pl ant sources and th@Rz¥mMadya Rdxtusered aninmals to
digest their feeds nore efficiently. Enzynes are
produced by a great variety of organisns: plants,
ﬂgﬁalpsreagr‘?&lq M IPEF R Ut aFeﬁ?E%or’:@arﬁ SARMPPRAE 198 g the
t pogdgrafigraonompot simyt acel kuhae ofgantgmesl n
particul ar chosen from bacteria, yeasts and fungi.
Patent application EP 1 007 743 describes in
paneywakarhawe nibgaw euskdentgnesa obtcmignetiiffeonin  various

PeRkgk ki gm Z%gﬂqc% QM f ok qul g endlecgnfﬂﬁ L Hui Qnimal

formor . in the powder formand int or t
f 8BEFRGIBT - ani MBI s. tThe enZ3fes ardayeRy tolrmf’é)‘feeedsthe

i algelstgumltyr f@beth§pp§¥hﬂgs@hrE@%y e tResr aqu@t«eethe
Ethefeesi % ﬁi:(]ﬁh %enthefeegf 1
o ARTFS: BHLTALE bRl FRECRT| FRCAT STGRIF i BARE phricLFntly-

ani mal feeds are subjected to a heat treatnent for

r of. ohi au t

eggyggsc&%ﬁ%tl on %Cfn thg ani ma fab?prgjg%n%t?%r?%nlsms

t RéaBF &nb 2@ MgrlgndAne 319nf BREY 1 cThese Mearorgeatsmsty s that

aag baseds@ﬁ the, Uﬁ@n@f— a&ea;m@h@enpuﬁaﬁr desnidgh in
anrat IQltlong %I pbi nati on Wltg an

aBOFBHErE T ofNDBEN| BEOHi PAFEEThByer eRat 2s2nd | fihTbyes

to be the case that enzynes are 35 proteins V\,hl ch are

b r h t enperat A l.0ss_i

chafeh 2BETRat U, R b Bo7. dToE et dibdrntica o

afe Usettune | Of] |enzymgs | IObWaHDEﬁ!' f179m 11 12emilcillli um

| fink chlibbuh Zormulated in the ligquid form or in the

powder form and intended for the feeding of animals.

The enzymes are added to the feeds in a liquid form by
spraying or they are incorporated in the feeds in a
mixer and then the feeds are granulated in a pellet
mill. A significant part of animal feeds are subjected
to a heat treatment for reasons of hygiene
(microbiological gquality) or of ease of consumption by
the animals (presentation in the <crumb or granule
form). These heat treatments are based on the use of
steam at a more or less high temperature, optionally in

combination with an agglomeration (pellet mill).

Nevertheless, it proves to be the case that enzymes are
proteins which are by nature sensitive to the
temperature. A loss 1in enzymatic activity is observed

when high temperatures are used.
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An obj ect of the present invention is to provide a
conposition in the powder form conprising an enzynatic
m xture which is heat-resistant. 5 Description of the
i nvention The present invention relates to a

heat-resi stant conposition for animals in the
granul ar powder form conpriging: 10 a) a mxture in

LRE T4 Tl Ofe At lRASL: [ YRy RRZYARS; < DL A SHBPOLL o
chosen Trom the grouﬁ)con5|st|ng of ““Wheat meal’
SEARBASIHYPBUAT rfdle dudel nfard ceBpréphboban antymatic
ameQahi-agwRYent i shpegp-FEoMt gL group consisting  of
cellulose and its derivatives, chitin, carrageenan,

sodi um al gi nate, plant guns, guns obtained by
fBegeniption afidtkéainhestion 20 derivatives.

According to one enbodinent, the mxture in liquid

form of at |east two enzynes is obtained fromthe

f €heenpaepentof ipusntone niredeseganitom aAcdwaditrgpdictant
280RApeL el ogMhdi MRt ke [ xtye b?ahhggkd géw&%fﬁ form
at east two enzynes 1s obtained fromthe

f ePHRRt 81 19n of two different microorgani sns.

Advant ageously, the mixture in liquid formof at

| east two_enzynes .i s iltere 3%? congentr at ed

f
f ef ment atoh-Tfst *dot gpﬁeldil%‘bl rom@ Pdasftonmgsast two

m cr ooegaymss Accordi ng to anot her enbodi nent, the

COMPOSLU Qo EATPIdRER, 53,8k ERL e 5g§{9rf§riosvr§e£2%ht of

said m Xture of at ast ~ two éen
to 60%WhSathei Gelof HiarFuppd¥IPsSEY, frBaAL2edest 8, bypnd
wei ght cefnsabd, cgahi ng agent. 3 According to one

enpodi nent, the at |east two enzynes o
C a coating agent chosen from the group consisting

of cellulose and its derivatives, chitin,
carrageenan, sodium alginate, plant gums, gums
obtained by fermentation and starches and

derivatives.

According to one embodiment, the mixture in liquid form
of at least two enzymes is obtained from the
fermentation of Jjust one microorganism. According to
another embodiment, the mixture in liquid form of at
least two enzymes is obtained from the fermentation of
two different microorganisms. Advantageously, the
mixture in liquid form of at least two enzymes is a
filtered and concentrated fermentation must obtained

from at least one microorganism.

According to another embodiment, the composition

comprises:

a) from 15 to 50% by weight of said mixture of at least
two enzymes,

b) from 25 to 60% by weight of said support,

c) from 25 to 60% by weight of said coating agent.
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are chosen fromthe group consisting of a xylanase, a

P- gl ucanase, a cellul ase, a pectinase, a phytase and a

5 protease. Advantageously, the at | east two enzynes

are chosen fromthe group consisting of phytase,
endo- |, 4- P-xyl anase, a-arabijnof uranosi dase,

P- xyl osi dase, feruloyl esterase,

endo- 1, 5- a- ar abi nanase, endo-1I, 3(4)- (3-glucanase,

| am nari nase, endo-I|, 4-(3-glucanase, 10
cBEFEBHORYItS e EBDEHEBBBF dadhe pot yharakt GNenangymes

p@%blQﬂﬁﬁ&ﬁfaﬁﬁmnrBH@“%&@h@ckﬁﬁﬁﬂﬁﬁﬁjgﬁaﬁﬁr5'%ylanase, a
goégase netallgg; t ease, endo-|, 4-(3- mannanase
(

Hfig8fdg8se?a W&ot G5i kRS NA%e AcR oPAYEGSEo 2nd a
opEOeabedlnﬂ@ha@ta@beusnwenwhHWaﬁhEeaﬁtCthr@@Qym@gfhre

| f | d ted
CPRPSEh o P cor ol ePagh 1Fa, BF miVEsh o1 4-
Eﬁgkeﬂaeadeﬁieen aFghalpi nSfinrayes iiy@ge OTY, LmexymD51dase,
N@é?hlg§ll%%§elfﬁg%r Q}ﬁdﬂiﬁ’%&fa aMab%?l%Fr‘l%@e,Z%ndo 1,3(4)-

According to one enbodi nent’ of the invention,

cBafiHgaBaeRt is cHPBORIFEIRSEcel | ul IOk %ﬂﬁ“glucanase,

Cebhmb@&@hy850£ﬁgéfdln&—@Iu@%&a&ﬁ@E““'“ﬁH Waltdt&uronase,
i nyention, conposition is c pabl of being

08?5 ned byeﬁﬁgrﬁPSGess ﬁ&tPHQnP§FPOW|n§Spart1C
spagesasa) codryenglidpréotdomi ng c&nmmmﬂﬁg Eﬁ?annﬁnase,
S t isting o eat
nggﬁgﬁé?gggﬁsggégggﬁ]8§l?§§%§§§$€% and corncobs, and

a mxture in the liquid formof at |east two enzynes,

3Rc86rasny0 06t abfle ANebb &1 MEBEH atsr bags kE)nventlon, the
granul ation.b erwem

nat | of he.in
SheRraBkuaning umers e RIS SR cORBPaLERg at
othem]Mmo$énaednat$odem\MyddMﬁgldsntInstﬂaﬁtageeﬁa@ham

4128991 BALRLEL DAL BLANt pGHOR, GUTELOP3B8d 8% uk) on

March 24 1998 under the number IMI 378536.

According to one embodiment of the invention, the
coating agent 1is carboxymethylcellulose or ethyl-

cellulose.

According to one embodiment of the invention, the
composition is capable of being obtained by the process

comprising the following stages:

a) codrying the following compounds:

- a support chosen from the group consisting of
wheat meal, starch, gypsum, maltodextrin and corncobs,
and

- a mixture in the 1liquid form of at least two
enzymes,

so as to obtain an intermediate base,

b) granulation by impregnation of the intermediate base
with a coating agent chosen from the group consisting

of cellulose and its derivatives, chitin, carrageenan,



10

15

20

25

30

35

fermentation and starches and derivatives, c) coating
the i npregnated internedi ate base wwth a coating
agent chosen fromthe group consisting of 5 cellulose
and its derivatives, chitin, carrageenan, sodium

al ginate, plant gums, gunms ohtained by fernentation
and starches and derivatives, and d) drying. 10 The

pegenh i nyepthofe Al Scblrﬁtat e%uh% a ng&ﬁlgt' O%tained . by
additive for animals in the wder fofm conpri si ng: a)

a ﬁF%FBF@tFﬂntﬁgdlFE@FBh?érﬁ¥6fd%¥lV@5§Ye¥mn enzynes,
bk) a @cmpmq ehes efmp Fegh s Hed 9ot Gensisid Ngagk Wheat a

starc sum | todextrin and corncobs,
aﬁangfng c%%??ﬂ g%gﬁ?nch SEh friom tHOYt oPnsisting  of
consilsipnag oéndceitmlcﬁﬁxfwmt1vesdenﬂvahnvescaﬁﬁdgdénan,
ggaggﬁenaglg#ﬁg¥glﬂﬂ % Qatdgu Iant ggﬂg E%btalned by

t ai ned er ment at'ion an 53¢ ched”GRd
dé?rmaﬂméson2@n¢h@t@r@3@wam@v@ennmtmr@@, rahdtes to
ag) apkypehgfeed, characterized in that it conprises a
nutritional base for animals and a nutritiona
additive as clained in claim110. 25 Finally, the
pTesendrdésarent iianeheiahesal oot heluge 0f ta £oatitidtional

a S 0 nsi St of cell ul ose
A EPE2ER pRUka Bl PHBe BERISE BRER oSt TS
apyi nat eniptwng gmnsth@unélqbndlnédrmy 30 far mirat ontwo
agzghasches and derivatives in preparing a _

ritional additive for animals conprising a m xture

o}P} af FPERELTWGOFTAI S Wbt et PHBNFORE1FEL RBNPAL Moieat

ofie g Lt soRLCH] cgypﬁ@ﬂnlrﬁmwkﬂiywﬂgmld/orr%étﬂoéloaéridlg
OSI T on

agen ar hox l.cel | ul

pggsénfoﬁnvgﬁtﬁéﬁnﬁ é?btg I?otgehgﬁ UPe§PEFARELNg of
cellulose and 1its derlvatlves, chitin, carrageenan,
sodium alginate, plant gums, gums obtained by

fermentation and starches and derivatives.

The present invention also relates to an animal feed,
characterized in that it comprises a nutritional base
for animals and a nutritional additive as claimed in

claim 10.

Finally, the present invention relates to the use of a
coating agent chosen from the group consisting of
cellulose and its derivatives, chitin, carrageenan,
sodium alginate, plant gums, gums obtained by
fermentation and starches and derivatives in preparing
a nutritional additive for animals comprising a mixture
of at least two enzymes obtained from the fermentation
of just one microorganism. Advantageously, the coating

agent is carboxymethylcellulose.

Composition

The present invention thus relates to a heat-resistant
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5 conposition for animals in the granul ar powder
form "Heat-resistant conposition” is understood to
nmean a conposition which is resistant to heat. One of
the 5 inportant properties of the conposition
according to the present invention is that of being
resistant to heat. This is because the conposition
aceRpdNgibA EBE aRERSERL 1 nvggtgpgﬂwagk pﬁwa§PJ€3£ﬁd
to a heat treatment | ntended the one hand, to
produce a m crobiological 10 quality and, on the other

haHdatt—@efsth’that &:dnktﬁ)sﬁplfmﬂSi isONuhdle PEE86d t @ Pemean a
ed, FéP%]e br eeders and

e nore e S|Iy us
cBRERRBA Ry e S it ESRaSEEPh tpeiant sabhgn of the
pnmpegsants Rﬁﬁﬂhrﬁ%ﬁd ebfzatmen1dampm$1ta@@loaecardong to

o] e [ h ny snal anuke 5 These
cinmnisreadht (EabBhTL AL TR ndEATME Pho iy o088 S5han; o
pBPREL i ZAtSon,s mﬁan%ﬁeﬁ@eo@@mpﬂédtlaheapebkéusg &oe the

gpaBykas WhiBn8ishzQioh BEOQh%jécE@d6t@”b'%ed$ %@%k§ﬁent
and_fr cn1|ﬁﬁlen gth. Use is nade,

t
DorFEPAgHr | OR. Cher SBRaiane; 6P BERRMCEA MeLcmsp H@dLcal
opeaatton @ﬁdy\ihl@xh‘l i‘Gh@aS@td‘]@Jﬂ thendise tczf Sﬂcﬁ@r[ﬁlaatte athe

F
nggﬁ 851Lf§§ Eb '1H5g63bloLr:X ? 8P£8tgﬁs€ﬁgnused

conp sitron w enpera
8by, t@schﬁeesmS 2snd Gﬁanaumedp@me:rh'e|snun@|bsst Bbd tterm

MeaR] fe POVEEE oMNiGh, - L b&gslﬁﬁg§rt%bﬁ18% Elglgns:fg an

According to the present invention,
r%&%?@‘ﬁﬁﬁf—éo%f of hef &&5tpokt t tBA (ﬁé’(ré} n%@ ﬁ?ﬂélés grzgules.

f Dhéows: gr%rﬂﬂé);‘ EE@ ng:!éﬂl grespRer, Celflnltl_ﬁ?-g/el rétgtgl'l%merates
' gater t han 0 o Be
et 4o rg ey o 8] 1B i e e« ARBome ets
Lass tdrean 2 gmithor a= soz&59©fpn@ﬁnwahlﬁ >tor & nmm in
L3¢t Less ahBarnH0 08 S e 0 H0%eRiel erahly s fhae,
e er t he

to 5% Ad vantageou
pg?fléﬁé% B¢lgetlzatlon, for example, of pellet mills,

the operation of which is based on the use of steam at
a more or less high temperature. For example, the
composition withstands a temperature of greater than
80°C, 85°C or 90°cC.

“Granular powder” is understood to mean a powder which

exhibits a certain particle size.

According to the present invention, the particle size

requirements of the composition obtained are as

follows:

Size of the particles Percentage in the mixture

Greater than 800 um < or = to 1%

Between 400 and 160 um > or = to 40%, preferably < or = to 50%
Less than 200 um < or = to 15%, preferably > or = to 12%
Less than 100 pm < or = to 10%, preferably < or = to 5%

Advantageously, the median diameter of the particles of
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the product |ies between 150 and 400 m " Medi an

di aneter” is understood to nean the size of the
particles of the product at which 50% of the sanple
has a smaller size and 50% of the sanple has a bigger
size. 5 The conposition of %he present invention is
intended for animals. In other words, the conposition

agger dppgqute tmgegreggg&eéﬂvepgéo ?ﬁé Sph ¢ a fAlveqian
use in animal nutrition. i s understood to

neafmRbEE” paFFchPQPF§tPSFnEGO aﬁﬁﬁﬁlstéﬁd é@ﬁ@tl&ﬂ)/the

gpazwglagl B8l $hei @r@amcrtcultammmwsr@%s JrearRd dlple has
" , _Cheese a F ovi nes reared for
Bt lobt 8RACCABEeR0t cbr PRess b dahphr g mEgger size.
rabblts poul try (chlckens hens, turkeys, ducks,
9@ﬁ§e<§§§§&gf¥¥éﬂ qLEHé ¢ QEQR#S (f§%n€§% np Jﬂﬁghded
prawns, oysters and nussel ei'sure an np
aﬁpﬁalasllmarlSparItn cither hepses, dbgs C@mp@atlé;)lon accordlng
Beyi RES, pHesBOM NafserfOnsH i 141t &, e SHDE aﬁbkyu% tihe £l ma1
Bovidae, nultistomached rum nant manmmals, whi _
HtFFEégnseveral i nportant species of farned anlnals
(dalry breeds, neat breeds and m xed breeds).
! Lion i,tabl e fo use |n animal__nutritign” is
ZERunﬁééstgod #derg of g8n€§ F@ﬁehgﬁfﬁdculafiy farmed
chaimel er iagxd c%smqmllhatgrlatzmg sanimeble fon antElcular
NYEGERESN. rggﬁédchﬁﬁach%rESt'ﬁ§l§sse@%é@%efQQKPSqﬁé%her,

animal nutrition ‘are in particular the pH at
afUlPRe terpeCatine mMaRtwhiveR1t RO oFpRRFE4 0RaPrines; or

cpapmﬁe@g,tﬁeakmws;re @ul%@yeﬂt@‘iﬁ&érﬁs acltléf‘lg ‘Ehursceys,
cause the I gest]ve sys

aa ﬁgfsuésegglﬁfgiﬁﬁpﬁﬁs %ﬁ%§o?él@§g%nﬁF8F fgrmple
t hesknzypeawne, r edps e st |a/re:l atmusts*.ﬂl$)pH dam dredesurte0 and
rg Abani B8 ?§ﬁ%i¥'Qhﬁs a%%1éﬁ§?§dhggsggéoﬁg s 9T, cats) .

odi nent o rese i nven osition

'r%@ﬁmgw heo@x;?éé'tlébﬁeenzy“@ﬁtsltétué@t i 9i tseefamibn of the

agbdiga®H, fROl1eX3tBh8cAtda PHuREnhBES mammals, which
comprises several important species of farmed animals

(dairy breeds, meat breeds and mixed breeds).

“Composition suitable for use in animal nutrition” is
understood to mean a composition having characteristics
such that it 1s suitable for animal nutrition. The
characteristics essential for use in animal nutrition
are in particular the pH at which and the temperature
at which the composition comprising the mixture of
enzymes 1is active. This 1is because the pH of the
digestive system of the animals is acidic and it is
therefore essential for the enzymes to remain active at

this pH in order to retain their activities.

According to one embodiment of the present invention,
the composition retains the expected enzymatic
activities at an acidic pH, for example at a pH of less
than 7, preferably less than 5.
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than 7, preferably less than 5. 7 The present

invention thus relates to a heat-resistant

conposition for animals in the granul ar powder form
conprising: 5 a a mxture in the liquid formof at

|l east two enzynes, b) a support chosen fromthe group
consisting of wheat neal, starch, gypsum

mal t odextrin and 10 corncobs, and c) a coating agent
chosen fromthe group consistin of cellulose and its
déPPyRTEFEST clm"tqq’ﬁlorbafrbr%eéﬁg@ﬁe%oapum dleftratesistant

ptanpogliifBonguir @btiaianed by frfdegtrahulBranfowder form
starches.and 15 derivatives. Enzynes are produced by
a“grBat°vBPiety of organisns: plants, aninals and
especially mcroorgani sns. "M croorganisn' is

uggler skoagh £, pan ANYLE0NG; 5004 2G gl LGl Ll Bl coor o
organ|sn1chosen in particular Trom bacteria, yeasts
and fufffYmAgdvant ageously, the yeasts are chosen

fppm EOVSW e,cHiSdH a st 0khs, oPPGShaEMYCESing of
cerevisae, Yarrow a |ipolytica and chwanni onyces
occideHSﬁ?Fs.“@ﬁé'fuﬁ$a§ﬁﬁz fQYPIEex aftpllECdeKbEéR and

from Aspengobkusas@eci es, Trichoderma species and

PeniciLli cies referably from, Penicillium ., .,

fg icu%o§%%#§$%iéﬁgagfnﬁg?gggeﬁfquﬁﬁﬁg?FPHB Mg sting

Asper gpFl uscahbwbese Aspedgi lits |dewdichitiivasd  chitin,

Tri choder pRgkoningi i so30 ficcording d o one gmbagdient

t he m'xturegin thg I?%u&ﬁfor%%& at I%;last t%d s gums

enzymeSPFaipetai Ny frigvtertatimentadtd on Srgasts onénd
y . .

m cr oogganirstivéelyant ageously, the mxture in a

liquid formof at |least two enzynes is 35 a filtered

and concentrated fernentation nmust obtai ned
Enzymes are produced by a great variety of organisms:

plants, animals and especially microorganisms.
“Microorganism” is understood to mean any mono- or
multicellular organism chosen in particular from
bacteria, yeasts and fungi. Advantageously, the yeasts
are chosen from, for example, Pichia pastoris,
Saccharomyces cerevisae, Yarrowia lipolytica and
Schwanniomyces occidentalis. The fungi are, for
example, chosen from Aspergillus species, Trichoderma
speciés and Penicillium species, preferably from
Penicillium funiculosum, Trichoderma reesei,
Aspergillus niger, Aspergillus 'awamori, Aspergillus

kawachii and Trichoderma koningii.

According to one embodiment, the mixture in the liquid
form of at least two enzymes 1is obtained from the
fermentation of just one microorganism. Advantageously,
the mixture in a liquid form of at least two enzymes is
a filtered and concentrated fermentation must obtained

from just one microorganism.

According to another embodiment of the present
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fromjust one mcroorganism According to another
enbodi nent of the present 8 invention, the

m croorgani smused originates froma genetically
unnodi fied strain of mcroorganismin the isolated
state which produces at |eastg two enzynmatic
activities. Alternatively, it can be a host organism5

tiapshes BRI Wkd 3niR0l HE] Bt d%’se@n S%Eﬁ?ﬁé?@g from a

cassette and/or a vector.” I'n one enbodi ne
i HGBREEGAL lt/hélqﬁaqsiﬂé&regian?%mmso; PekFeeergapism in the

f uBbCHLeaUB STl n?whvatxﬁm@br;sgn%ymea]s&t Ihﬁwﬁxmt&ﬁz%%%ic
or ver Xpres n anot her epbodi ne e hos

of'§ ﬁl§ﬁ+€ §§g§ &Y rcastelddn g?réﬁnhPﬁt figapism
ahrensyoemed ewpnﬁssed orpadenexprgsisiz]. | anyetexpression
aEQEE@EtS”QHQ/H‘E”S vééfrPOSt organismis a

Rum nococcus ' gnavus strain in which an enzyne is
expressed or 15 overexpressed. According to one

eﬂbo$dgﬂgm5$diﬁ§hﬁnM@”HH@Llﬁ&@htf@§rOQﬁgaﬁh§mdd%ganlsm
Pen|0|ﬁl|un1f nlcul sun1de osited at the | M

(it &r &t %%t%‘i{ﬂle“ BAKERART 261 SR yme
EMQIEMQﬁdééife@r Egbaﬁkp$eseew TM20afd¥he Kerdbdiment,

h 1 under the u I M_ 37853 ccordin
N%£§n8%%5r82§% gﬁen tE@ co%ﬁm TP 25 fits & 3 PﬁSnﬁn
18high5@% (B3I his oBxpardsAiixtur ecvfresragsédasin yet

t&Ho@ﬂéYngﬁbOHEﬁéﬁﬁabkMefB@gkzgrbgn&gﬁ’Q% d“ﬁdﬂlnococcus
Accord I Ng to anot er enbodi nent of the presen

i AOBKEF onSTEREN hellt - r'¥dt &t arAD c O8I | drf f GXPHfiSPRcds or
30venekpeegsanul ar powder formconprises a mxture in
the liquid formof at |east three enzynes, four

enzynmes, eight enzynes or ten enzynmes. According to
ohecendong nehe, ¢he atmbadigtentwo cehzyres i3Beartdon, the

?H?é?@o£§9ﬂ1§ﬁeJggOF@?999§ﬂ§&hn%ﬁ#ﬁéﬁf@@u%ﬂ@§ ogited at

3-glucanhase, a cel ase ectinase, a phyt nd
at %rd@@éséIHEGQ%ﬁFh@@®hsMWCQMQQlﬁﬁlle5%$t¥0®t%nzﬁﬁé§ham
al.€éne, Englefield Green, Egham, Surrey, TW20 9TY, UK) on

March 24 1998 under the number IMI 378536.

According to another embodiment, the composition
comprises from 15 to 50% by weight of said mixture of
at least two enzymes, preferably from 20 to 40% by
weight.

According to another embodiment of the present
invention, the heat-resistant composition for animals
in the granular powder form comprises a mixture in the
liquid form of at least three enzymes, four enzymes,

eight enzymes or ten enzymes.

According to one embodiment, the at least two enzymes
are chosen from the group consisting of a xylanase, a
B-glucanase, a cellulase, a pectinase, a phytase and a
protease. Advantageously, the at least two enzymes are

chosen from the group consisting of phytase, endo-1,4-
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chosen fromthe group consisting of phytase, endo-1,4
9 (3-xylanase, a-arabinofuranosi dase, (3-xylosidase,
ferul oyl esterase, endo-1, 5-a-arabi nanase,
endo- 1, 3(4)- (3-glucanase, |am narinase,

endo- 1, 4- (3-gl ucanase, cell @pi ohydrol ase,
P-glucosidase, pol ygal act uronase, 5 pectin esterase,

HPQQﬁbgétUrOnaéear§§9§6fﬁﬁan@é@&@@ée B-xylosidase,
opr ot ease endo a{ggnannanase

|
FHhAEST GISE ARG aegzﬁ iase D R gR%es eftdo 1, 3 (4) -
Cﬁﬁgmﬂbﬁhaﬁealso cbapthsesnassuppor tenddel , 44B-sylppexrtase,

ggen, fromthe grogp £o0Si$ of t |
sFS?i@ﬁ%lS? TR PoclRe PR AR 28 e gt qadEitlronase,
Sgpp@ﬂn i s [peéseasen therl'mmmltamractnaaseoontemspﬁrtic

5 d f h
gEW%%ﬁsg an ﬁQ%@?Yoﬁ@?EQQSQ the gﬁ@@ FgﬂﬁHHnanase,

np05|t|on in the granhu form 15 nal Iy,
tﬁemﬁPQQéhﬂaéénﬁﬁgl?r@ﬁlééﬁﬁﬁﬂgé§ea coating agent.
The coating agent is chosen fromthe group consisting
and i ts.derivati ves, ¢ hitin

[1ul
CBPEGERTRTT OMTERS SF T Pace ool P TR Bufgoport. The
obtmpoed Z&byhbeenerﬁmn obhandireugy chess asting of wheat

AGELYGL1 Y5 TNe DAy, GUE: AEPLARL FHITALESHBLEN e
At OH

esi ntlon may
i ﬁ@P@QtfﬂioriLSofplfeh‘éergﬁm%n\Aﬁb@h CQ%?PSdé"—J{%bda‘i nat W@ntent of

pb@%@egnlnygnt4531 60k tbf fdd pW NG QUAB: KAHR BF i Shant
kar aya gum gagacan guar gun1 25 or xant han

g G og QFEHeénaﬁ ed@FFOHE?geBOWP r'uhBERst ood to mean

any polysaccharlde formed of the conbination of two

POLYARNG, AL 03¢ AN ATKbEREStL Non ASCOLAINRLL 05t e 20, g

resen can occur
f@gmn@r i Bhehecpasirg f GrgrntBy JWabepSﬁﬁdl éa@montheet group

Céansqgtaﬁblvsfwnﬁﬁhuib%@chanaah¢%§ ee&@vgkéegg, chitin,
native rice starch or potato nmeal he sane starches

t FE&F8dSCPRYsi SRy @&ﬂléﬁgﬁpl@lﬁfggéf%ﬁqwnﬁﬁﬁf RfAined
abg0 fRemedt aitivpl Wed starches and derivatives. The plant

gums are plant exudates which solidify by desiccation.
Mention may be made, as indication of the gums which
can be used in the present invention, of the following
gums: gum arabic, karaya gum, gum tragacanth, guar gum

or xanthan gum.

“Starches and derivatives” 1is understood to mean any
polysaccharide formed of the combination of two
polymers: amylose and amylopectin. According to the
present invention, the starch can occur in the powder
form or in the paste form. By way of indication, it can
be native wheat starch, native corn starch, native rice
starch or potato meal. The same starches treated
physically, for example pregelatinized, may also be

involved.

According to one embodiment of the invention, the

coating agent 1s carboxymethylcellulose or ethyl-
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According to one enbodi nent of the invention, the

coating agent is carboxynethylcellul ose or ethyl 10

cellul ose. The coating agent is present in the

heat -resi stant conposition in the granul ar powder

format a content of 5 bet n 25 and 60% by wei ght,

preferably between 30 and Yo by wei ght. According to

apet hgiosybj ect matter of the present invention, the

conposition is capable of being obtained 10 by the

process conprising the follow ng stages: a) codrying

t hire f ot b0 Mg Qﬂjmﬁilf n%ﬁ: pré@@}aertiﬁhmh et istant
roup copsistin eat neal, starch, psum

TS HBAERETPR R CBor AEBBAL2E 1BOHAR A APk SFo s ROPRENT Of
| bgtiveefh o2 ehdabOkebygt wewghtenpyrEe rabd yadetteeeht aion and

apgé nger iate base, b) granul ation by inpregnation
o$8th%§iﬂ?g?ﬁ%diate base 20 with a coating agent
chosen fromthe group consisting of cellulose and its

deebyadings, t&Nidridbnetar 6aBgeRaN, matPdE U Al difat @ resent
pl ant guns, guns obtai ned by, fernentation and _
sf%Y%%g%O%hd BEr FORPPILEIOR) 15 05RPAGLENETI RSAEGn&SPE@1ined
i by et e dp ad e Haseomp £ s Bng 25h € opd 1 N BgEH L £hosen from
the group consisting of cellulose and its

derivatives, chitin, carrageenan, sodium al gi nate,

ph AnEOGLiENg gtihe Dbt bowibn byompeumdmt at i on and

starchgs ,ﬂ&gjp [ j\Les, d ryl :

coat i nﬁ agentc?p{v\h?égltﬁls?égl [ ggggl 0%1 goréfc}lgﬁ eftg)rﬁ-lg,lesltslng of
UEREP HUPPRG t WS 3L GEe e BRIt diekt /e el hr 8BEs SOITREES,
resdll ts in a powder exhibiting a novel aspect, in

whi ch _the ggg&gng agggé géﬂiqﬂyd {Pth [ siq? %gg't .
out si d& the' gr aftul p 1 THi%¢ ot erd S wO
aglvayn@geous properties

so as to obtain an intermediate base,

b) granulation by impregnation of the intermediate base
with a coating agent chosen from the group consisting
of cellulose and its derivatives, chitin, carrageenan,
sodium alginate, plant gums, gums obtained by
fermentation and starches and derivatives,

c) coating the impregnated intermediate base with a
coating agent chosen from the group consisting of
cellulose and its derivatives, chitin, carrageenan,
sodium alginate, plant gums, gums obtained by
fermentation ana starches and derivatives, and

d) drying.

The coating agent, which is identical or different, is
used during two successive stages of the process. This
results in a powder exhibiting a novel aspect, in which
the coating agent is found both inside and outside the
granular powder. This confers advantageous properties
on the powder.

The composition in the powder form exhibits good
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on the powder. The conposition in the powder form
exhibits good 11 flowability. An exanple of a

nmeasur enent protocol which makes it possible to

eval uate the flowability of the powder is the _
determnation of the angle of;repose. This nethod is
based on the determ nation of the angle 5 at the base

0?15b§b99@€¥0fAﬁah&gﬂpﬁ@t%%'%lﬂ@ygﬁfgﬂéﬁﬁlpﬂ5€§ﬁd¥3whlch

t he sa hr ou a speci al funnel | aced
c@ﬁb@ﬁtﬂ&ha?oﬁ%?ﬁh? éﬁbv%V%Q%%FQeébﬁy Flomakynlgity of the
hpowdent als pkate.ddts sniveithiash r esqun t1es tahey1feol bpvwrr&»ose

l.ab | t
SO BTER o 2 30 o g End R 10, o
dhameber bedp off |tes ¢han 6f minilbe hanselabeiobgained by
abééghﬁg EHetEQmQTQDQB%LuPﬁtQ'Q g%%aﬁt%%bn%hagﬁaced at a

engraved traght Fines tormn
afiobnertianahnglheisthtys ahaveei my p@ﬁgéﬁ@ﬁszﬂflatth@nd

1hoeepbrtadf glhad.unnghs anckisippeehuiRde of hst #J1l1RSS ng
steel att ched t% the plate. The net'’hod consists in

aﬁ?ﬁﬁ??ﬁ@ the Héi §ﬁ?t€ﬁylxﬂQ&ﬁﬁ?W%ﬁ?pla?€ and S3ygpment,
baSeinbés$hesteehe|fhﬁné@ mtheonbakE Nngft h@hich has a

pgt peodl cul Ity:fzd' he %gnter of thep%ﬁgn%% mnth E%%ng

CroSsi Ng po e engrav &d %ra
p@EF@ﬁ@e@hetﬁbmﬂ@helnﬁgppphé)funﬁ@aldkﬂSsngSthel plate

f eggtagedhen trheqt i :ptf)ilé}l?@ 1G9Re ¢ 959H§ﬁ t heoé)a»ﬁé?erpf one

the funnel, drawing on each engraved
t FROBRASE, o1t RRILE| PEadeondndf BEiBE, Pﬁéﬁﬁ@idﬁgutlﬁé to the

sténhcar and mensuriidithdihe dhat m&&hsaaate%wg stt}é@_né]gss
ST e BN o P er it BHAGE: At oB8ERO% TP BB, i
i gdpusendythdehé dbgmul 4H) betaeenAthenghde Sﬁdlnhe base
WOECPhe funnel to 40 mm, confirming the perpendicularity
of the center of the funnel with the crossing point of
the engraved straight 1lines, pouring the powder into
the funnel, halting the feeding when the tip of the
cone touches the base of the funnel, drawing on each
engraved line a mark at the base of the silica cone
formed, removing the silica and measuring the distance
separating two marks on the same line for each of them.

The angle of repose for the fallen material, expressed

in degrees, is given by the formula:

2H
o = Arctg————

D-d
in which:
H: the height of the cone in mm (H = 40)
d: internal diameter of the base of the funnel in mm
(d = 6 mm)
D: arithmetic mean of the 4 measurements in mm

angle of repose in degrees
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H: the height of the cone in mm(H = 40) d: interna

di aneter of the base of the funnel in mm (d = 6 nm
35 D arithnetic nmean of the 4 nmeasurenents in mMm a:
angl e of repose in degrees 12 According to the
present invention, the conpogjtion in the powder form
exhi bits an angle of repose of between 20 and 50,

preterabhy ket wagn ﬁ%%éﬂ%ﬁ:4§nvén€@95heEhQX%%&E%SQQ1%n in

surenment protocol which makes 1t possib
gggﬁu&oé’dﬁﬁe LorgnesihiR Y ofaR hanpbder rie§0§ﬁe of between
neaSuaedend ° of prbeccoPPyesst bbbt ¥0° age@rging to the
following fornula: 10 Conpressibility = %tapped
density - bulk density) tapped density According to
t AropheserxammplentdDna mm@sunqmaﬂﬂipmbtwbolhghpemdabges
f I;Rits 1, C bichiLt ¥e 15¢ ween
and 505 prst etfoab?f{)ﬁ%%e‘ﬁ § PR Ty Ot "EhEBhuter
Cbﬁ‘pBE?t reAsuFATeR péwdee fcompresstibd ljtasemccording to
| BNentbDNokang adeihi paal |y conprise an active
principle other than the mxture of enzymes or .
several active 20 principles. "Active principle" is
under st @eptddsTBAN taNY 2SuHSlcaNed s i bav Bﬁl]@@lensityl
est abl i shed physi ol ogi cal act|V|t In the anim
Food suppl enents in particul ar ??5’%% WEhh the 25
category of active principle according to the
IN&@BM%@ Eeo@heueﬂe%@&t 1 ATb AT Enére Hf>89995§n in
tended i ngested, in supplenmenting Re-ever
dfﬁld EOF’B oER Hohes | ﬁadeamafesaabwlty index” of
cbmtwedaxmt@ cansd Of 0 T L1 86 e LAPPP UbKitSwedTOr) exaples. it is
30 known, generally, to supplenent the food |ntakes of
farmed anlnals with active principles so as to enhance
t Fiee arflamEo susiisasdr ynpetfior mencke of foha anf nedrs present
rfﬁWé%klthgynC§Hdi918§511§u BhpPesyi ﬁnhgﬁivg] iakipie
eSS p

salts, _amno acids, trace e nts, hornones
h the mixture of enzymes or several active
ANERBE ofes,

principles.

“Active principle” is understood to mean any substance
having an established physiological activity in the
animal. Food supplements in particular come within the
category of active principle according to the
invention. Food supplements for animals are products
intended to be ingested, in supplementing the everyday
diet, in order to overcome inadequate daily
contributions of certain compounds. For example, it is
known, generally, to supplement the food intakes of
farmed animals with active principles so as to enhance
the animal husbandry performance of the animals reared.
They can in particular be vitamins, mineral salts,

amino acids, trace elements, hormones or antibiotics.

Process for the preparation of the composition in the

granular powder form
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35 Process for the preparation of the conposition in
the granular powder form 13 The process for the
preparati on of the abovenenti oned conposition
conprises the follow ng stages: a) codrying the
foll owi ng conpounds: 5 - at #§ast one support chosen
fromthe group consisting of wheat neal, starch,

OYREUBr JRILOdEXE T icRe BV LOFNCINS, o8NErat d9astndie oned

mxture. in the liquid formof_at |east two enzynes
oSPQPﬁéatFPBnFPIEBFléﬁé kPer 68?&%%%% st38ePh return
for which an internmedi ate base is obtained, b)

nul t|on b h ng ignatlon of the |nterned|ate base
WF h°<g E%épgné SgERETEHSBENCPTPBRIERR gr oup consi sti ng
of cel htl oSeasmtd idres desuppbdrtvescheheni nfroar r dg@enayoup

E%B%ﬁhﬂg”%tfe Rl ant Qér'ﬂB 5g§%h0b g%)\g?s%% b¥nahdextrin

fermentati on and Starches and derivati ‘c) coatlng
t hadi gpragrltedandt er nedi ate base with a coating

agent alaosp@aétfor@ntehemgk@upecolnﬂ&hbnglpcﬁul@elﬂdﬂnpssf at
and |%s deri vati ves, b%hltl carraae nan

aﬂ&ﬁﬁ tgwopﬁgﬁymﬁang @ﬁﬁ§806F8Wné on%omlcroorganlsm,
fehneetatnomoandhitarahe$naedmdemavatbaes iandbtiained,

pf' '&%anyi%tfl'oﬁusfpyStl?r%%eg{?att'l%np fh\‘/{\i ol sy Jbase

mati c m xt ure occur
i Withe a 2604ty dapeni alosient h%rcmuppbet JXOCHr CHQTQSJt%‘Zlng

the idventice i sishager¢antheeccar dad ;QUt carrageenan,
cont i nuousl on a drying tower by at ori zat'i on.

CS&FyRy |%¥%é‘r‘ﬂ:%d &&a%ﬁ agtué}'?per aBUPE whPkhairedor by

de@QmpﬁsangonThad p@aﬁeheshauaddbelﬁatmvasned at a
tenpergture lesg 45C5 ThIS sth: é%tstgnea with a
si"gni ¥P2¢aht par of "PHEY 3ﬁzyna e ind i qu

f ooattBegngagensi netosan tﬁeomupp@¢t.gmom@crzgﬁsnﬂnanxiof
p%%ﬁﬁhl h anai z¢of d@?l%@@?vég,aﬂQx%?QLPméé%rageenan,

b
obt ai negﬂs The water content o )
sodium alginate, plant gums, gums obtained by
fermentation and starches and derivatives, and

d) drying.

The first stage of the process thus consists of a
codrying of the enzymatic mixture, which occurs in the
liquid form, with the support according to the
invention. This stage can be carried out continuously
on a drying tower by atomization. Codrying is carried
out at a temperature which 1is not decomposing. The
powder should be maintained at a temperature below
45°C. This stage results in a significant part of the
enzymatic mixture in a ligquid form being retained on
the support. A microgranulated powder with a size of
between 50 and 250 pm is obtained. The water content of
the powder is less than 20%.

The second stage of the process consists of a
granulation by impregnation of the intermediate base

with a coating agent chosen from the group consisting
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the powder is less than 20% 35 The second stage of
the process consists of a granulation by inpregnation
of the internediate base w th a coating agent chosen
fromthe group consisting 14 of cellulose and its
derivatives, chitin, plant gyrs, gums obtained by
fernentatlon and starches and derivatives. iIs a

tM@edHlWMﬂo§Ha@HéaEE9nd@vaatf¥g§'S&ﬁltfncagﬁﬁh@g(Fms,

out, in m xer, also known as 5 granul ator qu
wOERSa 19593 tPeflidi P¥on £§5Remtakloyensing caﬁFéﬁCBPSt heand

pdéﬁruobesvleﬁ compi nat i an wypd af ghanul gAML 401 &hVehich
eS|o? to the artlcles Thi s stage can he carried
|

ouf’n%ﬁ PnudtisF§ Bylﬁgt%'selnl@ TREXEht r #lsihgkngrn as
t peapnoetess, c@Ewiiged nwidgposai tliinpial sadisfact eygtem, a

f a t from.t
(ULt acashl 10 peu SN J40N M BRap i
pgaﬁﬂuéaﬁ%onguw% @bﬁ@ln@@h©§l©@rﬁ@htaheonpanUlcles This

skengbesannPedent¥abivest dbhei£Q8Ls NG SO8P4+ SR He.
the 15 sane as that used during the granul ati on stage

or it can be different. This stage can be carried out
cPhei hhoudl gtayebatchwesgrotessexamplieten ia Hapodizedg a

bggt 5¥g£ Pefyﬂ%n%fof coatln a%enpsge agg%bogﬁégethe

fina par e 'size desired
f etePvh s@@@%l%bh@@st@flrpqﬁ%ulqpeiuaﬁdruﬂtqnwdﬁnﬂyatlves,

Thh§t§ﬁY'@Qdﬁ@7gﬁh§ar§hﬁg Q%ka%%%ﬁ'Qﬁgu§g¥mgﬂt§tlontand

fluidized or  batchwi se, so th wat er conte
o?t?ﬁ%hﬁ?oﬂﬁetd?ElVé§éV?ﬁanTQ@§bCBFé#@BaBH§nFe§§H ps the

t hame 8%s lthadts pesal b_hﬁ»ltr@ agge ag rontietiBdhatH eagsr it
bueept g rpegond stage and Lhe thind 3rage. e out
?age 28nsP&fESIFR  ar yi HgSt hatgPEnufaPed Fowdér, u
c@ﬁltltnlul@QﬂsHJYOlor 3tx tydtweireg sefort examplleo qrossi leidd zed
ag8qaqsyRYL NGHY agfs et WeeN LA ing agent depends on the

final particle size desired for the product.

The fourth stage consists in drying the final product.
This drying can be carried out continuously on a
fluidized bed or batchwise, so that the water content
of the product is 1less than 10%, preferably less
than 8%.

It is possible to add an intermediate stage between the
second stage and the third stage. This stage consists
in drying the granulated powder, continuously or

batchwise.
It is also possible to add a sieving stage between the
second stage and the third stage or after the optional

stage of drying the granulated powder.

Pelletization process

According to the present invention, the pelletization
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second stage and the third stage or after the optiona
stage of drying the granul ated powder. 35

Pel | eti zati on process According to the present

invention, the pelletization 15 process conprises the
follow ng stages: a) the heajsresistant conposition in
the granular powder form on the one hand, and the
NYt-hEbsgnabmpasses BhONebNE-RLAGr shagds: are fed to a
feeder, b) the mxture is heated to a tenperature of
between 60 and 100C, preferably between 70 and 90C,
18)c) thai dheapeeistiisaanits pepekiizadn n ia grarul ajdargilar
pres and _d) the_pellets.obtained are cut_t.q.the
GBSTREH ToRG( noh FBSePTEnEpEr TS St hid 1 tagdase:
dpnatbedpitbdrahdndecoakedfediutoi ¢i baatlendditi ve for
animals 20 The present invention also relates to a
nutritional additive in the powder form conprising:

aP) athPxPaKrEUrR fhe NeRGECd tPoPmtePEr Jteagst afwdetween 60
eRAMMR80°2) PredeSHPPYr bethOsLN7OI @R BE°Qf OUP

consi sting of wheat neal, starch, gypsum

mal t odextrin and corncobs, and c) a coating agent
chosesafdomndripo girtoign cdssi peildgtdked30ivel d ulgpssndrdt ing
[ §eggrigﬁgives, chitin, carrageenan, sodium

afgrnafe, plant guns, guns obtained by fernentation

and starches and derivatives. Animal feed 35 The
PHeSEAL pBYeRtsoBpBhsRehehatesut OranNtRAi g8Lite8d1ength,
characterized in that it conprises a nutritional base
for animals and a nutritional additive as defined 16

e) the pellets obtained in stage d) are dried and

cooled.

Nutritional additive for animals

The present invention also relates to a nutritional

additive in the powder form comprising:

a) a mixture in the 1liquid form of at least two

enzymes,

b) a support chosen from the group consisting of wheat

meal, starch, gypsum, maltodextrin and corncobs, and

c) a coating agent chosen from the group consisting of
cellulose and 1its derivatives, chitin, carrageenan,
sodium alginate, plant gums, gums obtained Dby

fermentation and starches and derivatives.

Animal feed

The present invention also relates to an animal feed,
characterized in that it comprises a nutritional base

for animals and a nutritional additive as defined
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above. The nutritional base conprises, for exanple, a

m xture of wheat, soybean cake, extruded soya seeds,
palmoil, 5 calciumcarbonate, dicalcium phosphate,

salt or a prem x conprising methionine. Use 10 A

subj ect matter of the preseni invention also relates

to the use of carboxynethylcellul ose for preparing a
ndbki/kional additive for animals conprising a mxture

of at least two enzynes obtained fromthe fernentation
of just one m croorganism 15 Another subject matter
oﬁhéhaummese@haunnauecﬁbmpriéés USSr Okxample, a mlxture

b thylc IIqus for eparin nutrition
a%glgﬁég%for 3%1w§| fehets r#ﬁ%% %%%a Seegﬁpréﬁgmtﬁﬁl
gﬁé&phumerﬁérhan@eeof ﬂheaanunmlsphbephaze exaaile tor a
L BREAYS LbRoLeefhngORYEn sbalne DesCr pti on of the

figures Figure 1 represents fhe respective particle

sizes of a 25 powder of the prior art and of a powder
avgerding to the present invention; on the abscissa,
the dianeter in m on the ordinate, the percentage in
the product. Exanple 1 30 A conposition according to

t hesubyerti oatwes priepatedprasent dingehoibheapsecesSates

n ' rovi in the

ggaéggmpggﬁgga C%%%%bggmeté%;églPufosge%br'_éreparlng a
carbbkiheray| esditiose, L P5vapimaheatcamea i sind 28%m6kture

35fCQECQ%b%QIQﬂwf'éﬁf?ﬁ%gfgﬁﬂgfﬁéé'990HU§BeOQE§h@%Qatlon

?gn1 the fermentation of Penicillium funicul osum
3

5365t QRRF ALCHEAPFIRRESMO enzymatic activities. 17
1. Codrying 475 kg/ h of 28.7% DM (dry matter)

CARYIRLLCRBLUEL ORacREE O DR Bedl PR ANE: SR ne
conti nuous

use of carboxymethylcellulose for preparing a
nutritional additive for animals which is intended to
improve the growth performance of the animals, for

example to improve the feed conversion.

Description of the figures

Figure 1 represents the respective particle sizes of a
powder of the prior art and of a powder according to
the present invention; on the abscissa, the diameter in

pum; on the ordinate, the percentage in the product.

Example 1

A composition according to the invention was prepared
according to the process of the present invention. It
is provided in the powder form and comprises 55% of
carboxymethylcellulose, 25% of wheat meal and 20% of
concentrated filtered fermentation must obtained from
the fermentation of Penicillium funiculosum IMI 378536,

which comprises 19 enzymatic activities.
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meal at the rate of 113 kg/h at |low tenperature. The 5
di stribution in the dry extract is thus as follows:
55% pure enzyne and 45% support, in the case in point
nmeal . - 146C. inlet air tenperature - 49C outlet air
tenperature - 40C air tenpefpature of the static bed
10 - 35C. air tenperature of the vibro-fluidizer
(ilr@&dr§gg<§|on) - 27C. air tenperature of the

econd section) The m crogranul ated
p% erk Jg’t af e&g §°t H' dfaye maftseahi pRE¥mehec solution

c@a&a@p&@yﬂdéﬁ®OWBerbMﬁhQHH'Mﬂﬁ%iéﬁ cbﬁﬁﬁnuﬂ@@l 3over
es_it a pr t abl e of being hand
|n a seco@phasé ?ﬁeoﬂégc kaoPt eI &Y ZESFR Bﬁur% 5)The

@liuﬂllmtl@rmsman‘dhetﬁeyvxakéracbnuenthus ZsS%olZGwEhe 55%

pﬁ@gélcén%@' 04 4355 t a;gcprdt of ; rghdl?e AL Ion 3%1nt meal.

known as 1nternedj at e e anul a
i Trpk 4§ rat | BRLEE 35T CkRTRREROUWE in a nixer in the

fol logf g v@yleR% rr HemRoadsrOf prem xing of the

i ngr (?J, nts, that is to sa ﬁf 0.77 kg of CMC dry

rﬁattg (ger Ky SPPsridtedbhid bt sy Rt ter, - 120

secoR8sSCof adddittdngre raft wwat esf athé helbabef@ﬁldi)zés K@irst

of o &f) per kg of internediate base dry 30 matter,

W t stlrrlng - 120 seconds of final mxing. The

obj e¢l ©f @hFstempgsatere cobbthenvphrorElesdoterhésecond

osgleri®f) 150 to 200 mon average, with a water content
ntai ni ng the product at |ess than 45C

‘?ﬁ(y%Jr‘a\Ag‘l?ée rmjt%t%%na%%wqq’% ePRYFHREE atBi viRies. sBage
| antleirinietcd att@edr gt duh Ote A blfUI&il @ﬂd]dé&fljs\:mﬁh@u@dlﬁtnéss of
GLLED 90ef H L2 080 RO X 2 el o
being handled in a second phase.

The mean particle size in D(v, 0.5) is 117 microns and
the water content is 7.5%.
The product obtained at the end of this first stage is

known as intermediate base.

2. Granulation by impregnation

It is carried out in a mixer in the following way:

- 30 seconds of premixing of the ingredients, that is
to say of 0.77 kg of CMC dry matter per kg of
intermediate base dry matter,

- 120 seconds of addition of water at the rate of
0.18 kg of water per kg of intermediate base dry
matter, with stirring,

- 120 seconds of final mixing.

The object of this stage is to obtain particles of the
order of 150 to 200 um on average, with a water content
of 14%, while maintaining the product at less than 45°C

in order not to damage the enzymatic activities.

3. Intermediate drying on a fluidized bed

The product is dried on a fluidized bed dryer at an
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25C, in order not to damage the enzymatic activities.
The i nternedi ate base before coating then has a water
content of 7 or 8 5 4. Coating Between 7 and 7.50 of
a CMC solution of low viscosity reheated before
spraying to a tenperature va;ging bet ween 60 and 70C
are sprayed. 10 The anmount of solution deposited is

0123ek0 +QnpEWa tdirk cﬂ?téﬁTcDsﬁdanOEu@T%ﬂ“¥éﬁEéf§£ure of
product to be coated. The powder _obtai ned

stagkrhdd LIRS PR tFel angpge the WMH@QMD Qﬁ@n‘ﬂl’%\les

waher iGridredicitelbdfe 18%ordhedhitnaly prighichaks at hefter
drleg nt|n ousl y,on a 15 fluidized bed or batchw se;

t 8" 8Fch in Phig°case is to bring the product back

to a water content of less than 10% and preferably of

| gsscthan g@b The final product obtained has a water
content of °7.6% 20 and a density of 450 g/l. 5.

PEFEIERR di ANdredse? eREnt THIC partnelenspie lygs viscosity

r espegtkuel yerBasur egrhghnghe tof old oW GUMAY tiRNS;ing

e first co s Lon i s the duct Rovabi oTM Exce
Agetwﬁgnmﬁﬁ HR% brSV?H%dSPﬁayﬁ -powder form The

S@h@ndnmmOSdﬂlmm&rpr(ﬁWseﬂéﬁ:CDﬁ dongst agt & cMC dry

b
PEGSESS HERCCLoEd, B00YE,c L 3 NS B-COMROBLL B
th@oP@ﬂ&ﬂﬂMQﬁﬂdan%eatzsﬁaﬁfSMﬂgﬂ en| aamga20paofticle

Bngenegnéb@t ed Ebbtﬁﬁegn&egn@gﬁéilegn 5t th%n@s* 11%.

from the fernmentation of Peni cil |un1 uni cul osum
3?@536. inghe RERFYEY e i zEeg Fﬁéeéonﬁ%%H’iﬂé%ShYe on a

takemdupean betdhe rf Qialwwngset abd s h<3153 é&t(;j Shze]p@fs hee is
rticl.es %.n the %jn the product o
vag)&ﬂg 421 PA dﬁﬁg % R Conpodi EhFr content of less

than 10% and preferably of less than 8%.

The final product obtained has a water content of 7.6%
and a density of 450 g/1.

5. Particle size measurement

The particle size was respectively measured for the
following compositions:

The first composition is the product Rovabio™ Excel AP,
which is provided in the powder form.

The second composition was prepared according to the
process described above. It is thus a composition
according to the invention which comprises 55% of
carboxymethylcellulose, 25% of wheat meal and 20% of
concentrated filtered fermentation must obtained from

the fermentation of Penicillium funiculosum IMI 378536.

The particle sizes of the compositions are taken up in
the following table:
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> 800 mM0%O0.5% < than 800 mand 0.1% 3. 2%
than 630 mand 0.4% 11. 4%

0.9% 19. 7%
315 m< than 315 m

and 14. 3% 29. 2%

> 630 pm <

> 500 m< than 500 m and
> 400 m < than 400 pm and 2. 2% 24. 9%
> 200 m < than 200

>

pmand 15.1%6.4% > 160 < thgn 160 m and 40.6% 4. 3%

> 100 m < 100 pm 26

.5% 0. 4%

di an di aneter

135 m 350

pm Dispersion index 0.5 0.4 It is found that the

partTct & size of _tt
advznrigeeoParisnpes
particles which is

FSECONd — CONMpPOST i
5i nd &n ths ppeduet  of
OWRdvabiioh ehbal apf |

pexhibrts—the
% i@ the product of

h €hd rﬁd l(':Gleo sition

Rovabi oTM EXcel AP
howder F 8P t he

composition Tn the
prior art$® This lo

granutar
| ampunt - ¥

smat lcnpArdooCleSinpr €
br oduct s, _of crossc

0 _cvuctla
U \J]\J‘-

Ad-the pt

yents problens of |
bnt am nati on bet wee

oductes theneel vees
ogucts—tAefset\Ves;

pSSs of 3. 29
N the production

of-—use of

T oo

fi ] ¢ reakh oszoams avent
ef f ect S, @, I}ggl t h.

| ati on systens and
See figure 1. 15 6.

of undesi.zabl e
O her

reasurenents rhe—cofpressibitityof —theproduct
RovalriheTMOExgelanAP | s 22. 1% %%hereas {he 19.7%
conpressiph | ity of the second 20 conppsition is 3.4%
EXanpre 2
< than 400 pm and 2.2% 24.9%
> 315 pm
< than 315 um and 14.3% 29.2%
> 200 um
< than 200 pm and 15.1% 6.4%
> 160
< than 160 um and 40.6% 4.3%
> 100 pm
< 100 pm 26.5% 0.4%
Median diameter 135 pm 350 upm
Dispersion index 0.5 0.4
It is found that the particle size of the second
composition exhibits the advantage of comprising an

amount of small particles which is lower than that of

the product

granular powder form of the prior art).

of

products,

small

system and the

Rovabio™

particles

Excel AP

prevents

products

(composition

problems

themselves,

the
This low amount
of of

in

loss

of crosscontamination between the production

of use of

filtration and ventilation systems and of undesirable

effects on health.
See figure 1.

6. Other measurements

The compressibility of the product Rovabio™ Excel AP is

22.1%, whereas

the

compressibility

of the second
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bjective 5 The objective is to test in the

granul ation four enzymatic preparations added to a
"growm h" poultry feed base. 3 treatnent tenperatures
at the conditioner outlet (80, 85 and 90C) are
applied for each enzymatic 4§ preparation. Materials
and nethods 1. Feed and enzynes 200 kg of growth

pedhbbyireah figed ase used to carry 15 out these
tests. Four conpositions in the powder formare

tested. Each conposition, correspondi ng or not
cBxamppending to the «criteria of the conposition
org

a ILng to the present invention, is referred to as
t@&éﬁgﬁﬁgﬁl 20 The first conposition is the product
Révebi obieEXcEE APs whi che$s piovitded igrarhelggowveter four
f aronARd; EOBRERRES 18 Liee actigmidjigs. i1k ry £

i ggngosea Pszgéﬁgﬁ K dﬁ né;n#%ﬁyo ced

pro 'S of wheat neal
Paé@ncentrated filtered fernentation nust obtai ned

fBomﬂeBQmEQFtWQTé telr@f&u@_fes,Z%tPe:mieciddﬂdirﬁlfdﬂmrctamwe (80,
enzynmatic activitles.

I 3785 conpri ses ﬁ
seéB d C%QﬁgSItl waSPBressr ed 8k cordi My t Sh@atic
ppmepa&adésnrlbed in exanple 1. It is provided in the
powder formwi th the particle 30 size nmentioned above
and conprises 55% of carboxynet hyl cel | ul ose, 25% of
S concentrated filtered

fqrn@ggatbga BHs{maBtained from the fernentation of
Pen|C|II|un1fun|cqusun1|M 378536, which conprises

ni%a?ﬁcgéé’{”lt% Baslteys mealt heed @cﬁ?po‘é?? o OVLETY
pbepatedsaccesdsng to the process descri bed in

gPPldcomQﬁ%ﬁgl ﬁ{?%%gggSL OWdeﬁg cdsrr%gégkg%&egf Each
cgpmppylzlon, corresponding or not corresponding to the
criteria of the composition according to the present
invention, is referred to as trial item.
The first composition is the product Rovabio™ Excel AP,
which is provided in the powder form and comprises 19
enzymatic activities. This product is composed of 20%
of wheat meal and of 80% of concentrated filtered
fermentation must obtained from the fermentation of
Penicillium funiculosum IMI 378536, which comprises 19
enzymatic activities.
The second composition was prepared according to the
process described in example 1.
It is provided in the powder form with the particle
size mentioned above and comprises 55% of
carboxymethylcellulose, 25% of wheat meal and 20% of
concentrated filtered fermentation must obtained from
the fermentation of Penicillium funiculosum IMI 378536,
which comprises 19 enzymatic activities.
The third composition was prepared according to the
process described in example 1.
It is provided in the powder form with the particle

size mentioned above and comprises 35% o0of carboxy-
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nmet hyl cel | ul ose, 45% of wheat neal and 20% of
concentrated filtered fernentati on nust obtained from
the fermentation of Penicilliumfunicul osumIM
378536, which conprises 19 enzymatic activities. 5
The fourth conposition was pﬁgpared according to the
process described in exanple 1. It is provided in the

pewder 1ten MLl theypart el e 1lge ngpabioned, aboygs  of
and conprises 35% of carboxy- nethyl cel | ul ose, 45% of

1y
WhERCEeREAR tEAd Dbbhoted0lesherrFaPRd 41t epRGained from

f eheeTleaticdt atish @t et friomm the farmenmativn Ifgs36,
IIiun1tunic€%osun1l . 3785 whi ch conpri ses

Peni.ci 6, .
1978R2y BEPELECEI vi't FESY™3- QF%%X%HESTV\D mi xt ur es
offThe0 kguwth gromphspoubtr wdseegraperepr eparadiiusj ngoa the
p I ' L a.hoLli | ;axis rotating at 60
rgggﬁgﬁg]§%%? ﬁ%ggjéﬂ %kégggg %fxing is 2 mnutes.
Edéh 8 xegorarien i elfpei RPYIRD A0TPectgukae tramticle
E@,fi%e Q@hﬂﬂoﬂé&geﬂ?&@e ﬁlrf@mlo&lquis%@ agﬁﬁoxbﬁagﬁi%é‘xy—
r esent ati ve of, eac xtyre is Wi ra o
DPeH VG oLaUoPREr 20 SampPls JMSAed™89L quidider RS OF
I eohkenteatadguf eXtdeak. fSerehbhattahl endt t betAL KUl eSrom
b w.. M X- TYPE OF osition in.the unt
AR g o (o o i TR Al a19536,
bWaakhf eenprrasesnddr porampdbhcprepavatied- i ncor por at ed
incorporated in each in each mxture mxture A
Rovabi om Excel AP at 3 g 59.998 kg Gowth 50 g/T
péul YiytesRBosition according to 3 g 59.998 kg B the
i Twent moRt(1068% GDE) &0 5@ gt Compashti poudeepr didgdt aare
. ; o
Zer%%'rggs ukgingC tahepa{dqd\ieentﬁggelg?’%i/otgwcg horizontal axis
rotating at 60 rev/min. The duration of each mixing is
2 minutes. Each mixed batch is emptied into a
rectangular tank before being bagged up. A sample of
approximately 1 kg representative of each mixture is
withdrawn by bringing together 20 samples obtained by
quartering in the rectangular tank.

See the table of the mixtures below.

MIX- | TYPE OF Composition in the Amount of Amount of
TURE FEED powder form and degree enzymatic blank feed
of incorporation preparation | incorporated
incorporated in each
in each mixture
mixture
A Rovabio™ Excel AP at 3 g 59.998 kg
Growth 50 g/T
poultry | Composition according to 3 g 59.998 kg
B the invention (55% CMC)
at 50 g/T
Composition according to 2 g 39.998 kg
C the invention (35% CMC)
at 50 g/T
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at 50 g/T 22 Conposition according to 2 g 39.998 kg
D the invention (35% CMC) at 50 g/T 3. Ganulation
The granul ation trials are carried out on a |laboratory
pellet mll having a flat die (Kahl 14-175 pellet ml|
5 of 3 kW . For a growth brgjler neal feed, the

ell et nil! ie chosen for the trjals mﬁl! have
channgels with C@mp%‘l@@; %Ec&fdléfg and & _tghl ckres333 QES kg
P4 nmp (conpression ratio: 4. Drying-Cqgoling

FoP efach gra1uW§1F6ﬁ”¥FWhl35aqM5boratory dryer{- cool er
s usjed to dfy and c@obotdre sanplep of hot granules

collected at the die outlTet. 15 The drying-cooling
time is at least 5 mnutes for a charge of hot
gBan@kesub&tapproxi mately 3.5 kg per cooler. A sanple

o&h@pgrgﬁhﬁgEQBX %QQaer%H&§§§ﬂf tége g% gﬁcg laboratory

manuf acturing operation is wt
MeasbeEnBAld HeFisams i ﬁkﬁﬁ|%¥%nﬁééhiolﬁvﬁﬂﬁopeﬂﬁét mill
ghangl agh on The neasurenents and the sanplings are

cgrried out gurln t he stabi ze eratl of the ]
EPFei® rPFPYEBs RAatantos i dSput LhE; @iget MLl die
ebEOEehCanpOMEheCOBSNEEd amdlstabbe t empenhatler esith a

TQ?aHEE‘éWS@‘EQt °f "é@‘t cGPOLSOLS gpdodic re 'de”r%ssmn
nes are carrie ?artlng ?ron1sanp|es TN a

dnﬁthg the- stablllzed phase of each trial. 30 The

characterizations and paraneters for carrying out

peIIet n1lllng are noted and recorded during the
Drying-Co6ling

For each granulation trial, a laboratory dryer-cooler
is used to dry and cool the samples of hot granules
collected at the die outlet.

The drying-cooling time 1is at least 5 minutes for a
charge of hot granules of approximately 3.5 kg per
cooler.

A sample of approximately 500 g representative of each

manufacturing operation is withdrawn.

5. Measurements and samplings intended to monitor the
granulation

The measurements and the samplings are carried out
during the stabilized operation of the pellet mill
(constant throughput, stable electrical power consumed
and stable temperatures).

The measurements of water contents and die residence
times are carried out starting from samples withdrawn
during the stabilized phase of each trial.

The characterizations and parameters for carrying out
pellet milling are noted and recorded during the

trials.

6. Analytical methods
6.1 PB-Glucanase by the DNS method
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trials. 6. Analytical nethods 35 6.1 (3-d ucanase by
the DNS nethod 23 The assay is based on the enzymatic
hydrol ysis of barley R glucan, a R-1,3(4)-glucan. The
reaction products are determ ned by colorinetry, the
increase in the reducing gr ps bei ng nmeasured usi ng
3,55 dinitrosalicylic acid % The concentrati on

Ofrher egdugh Py §§9§£m§¥ﬁ'|§P|%h@ft§£z éyﬂBt' drolysis of
hydrolysis is determ ned usin andard % ucose

chavéeyt nd-Hyxdpanced offthed ucgdélecaé\el ngTARasaasFtion

aprodQcom athe de@é'rﬁllihéﬂe@ye%)mﬁﬁh{ét&@t | ey ﬂrfcrease in
expressed 10 | ucose equi,val ents.

SpREeauently o A3, s-

sof'Git i oh® Lot a7 ni i A5 OP é gl BEARYEGHut i B 'Y ’

t Hénotdesadficy¥i ¢w Heciidn a(INSIM soThem acetanerbtufiber of
; f t f

SbsBErd, St AP0 O PRRBRR R ch R s

ndatiesningde crrymti @ redcandards ldlucegepy eweve, the

addkbirpAnet drminhef g@u%eSQEli‘hboﬁle(a%%k@&f ¥k &f103.m8r. The
dln%fugsallcyllc aci d, 6%, (W V) of NaOH and 30%

Feﬂeﬁf‘FéfF‘éFé{:oP)‘ftéé’&l éfmlﬁotsé’éﬁe&% Y fxprepsed
duﬁtgﬂhedséBEQﬁivaléhessolutlon i's honngenlzed t hen

placed in a refluxing, mat ath 2C i ., and
2B BRG] S g I o B el BoTHRL R o

(ther oFdeirnifes}s TenVid iof ajl@rHﬁ)uﬁedmmeracarcetaddmffer
toethey sol gt o aindmih%fabé&hp@ﬂﬁ‘? b$ ’E%%S%r??{xﬁé %%0 the

nmin a glass cell having an optical path
ZSPEﬁPP¥hét8bSGPBHHé@n|sléorﬂééﬁéétﬁﬁththaﬁooﬁtaﬁﬁéd 10

f ainudekef erhaceenaltibian t @ewhitgbnt hQsDNSaIlS:ealddQ@' the

bef.qre. th ti I Th J
CErObELeh B o BT esTors r B Rg taagRr i, 68 Ehr PEors 5~
mﬁﬁhiaroaagecgﬂlstanddtdlséPuﬂwdﬁs 030 NewHe rghicn @ O aiw/ V)

o@o thQtpér/%é%éQ%Of ghyrese. paededn W thy INS @S ip
the case o ssays.
dlStllled water). The solution is homogenized, then

placed in a refluxing water bath at 95°C minimum and
subsequently cooled in a bath to ambient temperature
(over 5 minutes). Ten ml of ultrapure water are added
to the solution and the absorbance is measured at 540
nm in a glass cell having an optical path length of 1
cm. The absorbance is corrected with that obtained for
a reference solution to which the DNS is added before
the enzymatic solution.

The results are converted into pmoles of reducing sugar
by comparison with a range of standard sclutions
extending from 0.00 to 0.04% (w/V) of glucose, treated
with DNS as in the case of the assays.

A unit of endo-1,3(4)-B-glucanase activity is defined
as the amount of enzyme which produces 1 pmol of
glucose equivalent per minute and per gram of product
under the conditions of the assay (pH 5.0 and 50°C).

6.2 Xylanase by the DNS method

The assay 1s based on the enzymatic hydrolysis of birch
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A unit of endo-1, 3(4)-R-glucanase activity is defined
as the anount of enzyne which produces 1 nol of
gl ucose equi val ent per mnute and per gram of product
35 under the conditions of the assay (pH 5.0 and 500).
6.2 Xyl anase by the DNS nethg? The assay is based on
the enzymatic hydrol ysis of rch 24 xylan, a xylose
r co 1N L r [
géggfs%ar %te m#}#%flé%éﬁ£f§¥% Brﬁiﬁfﬁqﬁaégghse
i ﬁeﬁﬁémédmm@@trs)up@ebedﬁ@ema@w e@mscﬁéorlmetry, the

3iRcdibAktr o5l kel e ithg TheoapRCR I R] | ABa8fired using
reduci ng sugar _avail abl e ‘%ter enzymati ¢ hydrolysis is

dét er AitRé8rasphgCHLifandard xylogéecurﬁ@HQQﬂ§ratlon of
ab&anbange smfgatrheava/l1Qﬁ:61ebeaﬂgefreaﬁuyﬁdtat: P4Qiriomy stlse is

| d b |
cPpresBetean YSPhae Hui ereh T 10T RIER  Joneve,  the

pabsambangelom uﬁézxg&%iaWh@1$@lmea@ur©d ablﬁéﬁ xyl.arhe .
F%cgl%p%?°@h%§h@%§Ea%%tQQak?rfg éﬂﬂé@é&e %Prégsed

tion of the'enzyme at the appropriate |Iut|
|ﬁ6u5§ﬂ@§ea?q5@Eﬁﬁ9Pt§O m nutes. The enzynatlc

rﬁa@dePcllo?n h@bﬁ@&iuwn heg adi g fon ofy 2(@fvpf séiu@@NSof
d|n|trosallg%llc cid, 1.

B b e thef 380t Poron dEahaa i EhSt “apgBlins- 0

pahdsﬂlmﬂtaftBaﬂethbnmdﬁIﬂﬂedeMEymé)atTh@eSﬁﬁpﬂdpnlate

IS ni zed, C iRy e L uxi at
alggg?rgngn Err%m %%%%‘g%gqsagcnt :%O coo}if g [ gga @%{Lgéﬁ% tgrhe
agbzenatienpepgtire (evaplsed ﬂ@urt é&8e. afigh tionpfof 2 ml of

ubt mRUr$ Wal &3n af £ adged) t %ft hae Mlﬁllt%s%rlqctﬁqc acid,
absorbancz is nmeasured at 54 gl ass, cel

haviPig (BAYbptdicaNapht ha‘P‘éng:ich of %7 V3 m O#héﬂeatﬂ'smrt%ﬁct@

| Soddafr epbedswtitih t battodtai ned fd&sfﬁlfﬁdHEMHXEr). The
solgtlon 25.t0 %ﬁk?% t@%dDNS S adqace Qre the fluxin
e zyHﬁ% solﬁi G TRE Y estil tR 41 converted'lﬁ g
nvlaégrobartéld@ztl #$ “Sugaminyyn e avibsmausntt va aoarigel din a

SE@@QaE@ %%Eﬁ%hQn%emperature (over 5 minutes). Ten ml of

ultrapure water are added to the solution and the
absorbance is measured at 540 nm in a glass cell having -
an optical path length of 1 cm. The absorbance is
corrected with that obtained for a reference solution
to which the DNS is added Dbefore the enzymatic
solution.

The results are converted into pumoles of reducing sugar
by comparison with a range of standard solutions
extending from 0.00 to 0.04% (w/V) of =xylose, treated
with DNS as in the case of the assays.

A unit of endo-1,4-B-xylanase activity is defined as
the amount of enzyme which produces 1 umol of xylose
equivalent per minute and per gram of product under the

conditions of the assay (pH 5.0 and 50°C).

6.3 Xylanase by the viscometry method
This method 1is specific to the determination of the

endo-1,4-B-xylanase activity in feeds. Endo-1, 4-f-
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extending fromO0.00 to 0.04% (w V) of xylose, treated

30 with DNS as in the case of the assays. A unit of

endo- 1, 4- (3-xyl anase activity is defined as the

anmount of enzyne which produces 1 nol of xyl ose

equi val ent per mnute and peL . gram of product under

the conditions of the assay ?pH 5.0 and 50C). 35 6.3

Xy b sconetry od This h [

S)é( glg ?a%et %ﬁ%olye eesr ngrﬁln%tlg%t)% cgiete hgk§dggg %? x%/lan. The
epdsaly, 4ip- xphapdseomcttihg t gnizompgdds. hFAddelysas (3005 the

X&&@%%%e B¥g&8£¥ZQﬁftﬁe XyhQeidg b&ﬁdgﬁéan éYhBEnoJBe a
based on the enzymatic ﬁ%é‘%t ysis

of
%I‘ésé BV@&@e@%lfysé‘%alﬁ%d@n DRb %‘Fab’llﬁgsearaablnose
R‘I‘ll,e"r'e)h)ﬂyﬁﬁtﬂ@ﬂ yweAachan de pHegdritifeth WMHd tﬂf@bﬂ'e&ﬂﬁ@tlon
5.The enz |c ctivi X%S %ﬂ%portl naI to, th h
r éfuctt S’r vP cc?sﬂ“b ) A% n%%‘lltahon in the
s@rteisleunel nft e pnegmacdaoobet heashiyabitvelpedetermined.
a tl ter I . . .
en%dg&liig a%gslz g]cl? laﬁoéiéswd%ﬁg%gétgs lsf ﬁeflned as
afedent @Fo@htzyrré’fv\hl%fhzwfrl HW;ICBI yz"éﬂt)ne i[l(YdrC’lyze the

SuRBlkabee, r aliGidithd henyi $6@eiokY t9f dff‘et§8| Wo1RRiohQ to
gi ve a change_.in the r.el atlvrgefl ui

didtefsi ofl es€NFNHE perhi ndt¥ undet ac%evecondﬁ]t‘floqfstyof of
t he ddmehgdionlepld hnjtamper3@Gnulte Resldd sciof ddreditriaals of

th%et |nt for agj ss nga Ehe setpoints for
regul a fé Bel aré’as follows:

Thr oughput appr oximately 41 kg/ h 20 Treat nent

t@@g%rl@tsuggs +Ak thesganditioner outlet: 80, 85 and
i enced at the die outlet Vapor

90C Temper at ures—exper
prlesSELEOINLEs $8F AGPUSLRERESof the cutting hei ght of
th&ekn$§€§o1n€5 EdrmMregulating the pellet mill are as

follows:
Throughput: approximately 41 kg/h
Treatment temperatures at the conditioner outlet:
80, 85 and 90°C
Temperatures experienced at the die outlet
Vapor pressure: 1.6 bar
Adjustment of the cutting height of the knives:

10 mm

2. Balance of the enzymatic activities

A B C D
Level of CMC 0 55% 35% 35%
Xylanase, DNS 3810 4027 5344 5304
Xylanase, visco 31 053 30 293 32 273 31 153
B-Glucanase, DNS 4676 5265 6300 6081

Table: Enzymatic activity (unit/qg)

It is found that the various formulations make it
possible to retain the main reference enzymatic

activities of the initial enzymatic concentrate.
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2. Bal ance of the enzymatic activities AB CD Level

of CMC 0 55% 35% 35% Xyl anase, DNS 3810 4027 5344

5304 Xyl anase, visco 31 053 30 293 32 273 31 153

-d ucanase, DNS 4676 5265 6300 6081 Table: Enzymatic
activity (unit/g) 30 It is found that the various

formul ations make it possiblTe to retain the main

r af er, e i tLviti t ini.tial

ey ey ot SV pbe sl o sred by
xyLacasetayt i ont ythtastieedsbyafv@scamssindn theoydedshe
abkencpamsingathnougbrthe tegpbehcfitbl at different

tenperatures Pellet mlIl treatnent tenperature Level
of CMC 80C 85C 90C A 0_-76% 68% 54% B 55% 100% 85%

82% C 35% 99% 90% 81% | £2135%0:20% S8%R3% téndelrat e
ound that[fihe xylanasel activity of the standgrd,

broduct (A LF€laPt ¥Ped 8 G he rise Pt enper

the granul abion conditipns (| osses absup to 46%usat
BQCD. The_ugggous formul af l.ons teszsgag?k?hlt 3§%§|ble

PP L P PSP A LHEHE S . an
U U 1TT1T71111 T T USS T 11 abllvlly U\ T3S U11art [&4U7U

EZanpl e 3 & ective Stedy of the ﬁu%ri;ipnal sakf ect s
pE RO\A/_abl oT%%Exkcel AP 15, and of_ a (:ggpo:c,!ﬁleprhf#%
CLUT Ul Ilg U 11T IJI CSTITI1 FTTverie T UTT UTTTTICT "AIVLEIN
(nitrogen-corrected apparent netabolizable energy)

vakueg soffquntheatatased keednbos ebiekens off et vRehdard
12 and 22 days, 20_Material and nethods’ 1

E?ﬁ@ﬂ?ﬁént%ﬁ S%%eﬁgfected by the rise in temperature of
the granulation conditions (losses of up to 46% at

90°C). The various formulations tested make it possible

to limit the loss in activity to less than 20%.

Example 3

Objective

Study of the nutritional effects of Rovabio™ Excel AP
and of a composition according to the present invention
on the AMEy (nitrogen-corrected apparent metabolizable
energy) value of a wheat-based feed for chickens of
between 12 and 22 days.

Material and methods

1. Experimental scheme

The animals used are male chicks of the Ross PM3
strain.

7 diets with 12 repetitions of 1 chick per cage, i.e. a
total of 84 cages

The trials are randomized controlled trials.

The trial items comprise enzymatic activities
potentially capable of improving the digestibility of a

feed based on wheat and on corn in chickens.
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The animals used are nmal e chicks of the Ross PM3
strain. 7 diets wwth 12 repetitions of 1 chick per
cage, i.e. a 25 total of 84 cages The trials are
random zed controlled trials. The trial itens conprise
enzymatic activities potentially capable of inproving
the digestibility of a 30 feed based on wheat and on
corn in chickens. 27 Diets 1 2 3 14 15 6 7 Bases

Starter—WES(wheat—corn—soya) Gont-h—WWeat—nixtpure
PPaglets +1 4] Q10 014) 4)34) O 018 -PIEJ &4 -P
Crases |sElredbr-1 - H RdL RiddatrCorif doyh)0 ~A 0 ~1
r 1 4 T-1I 4y ay 04 UEu E 04 Q 04 QQ S UU
o U EF¥P¥tD ) o U >C o uWhead wixtyrey MwU a) - |W
Degedactsof / 50 50 50 50150 &0 feed Wi ght wf| 20 2(
20 20 20 20 20 {feed|to be pﬁéparéﬁ (kg gradhles)
Aéi ght of 100 100 100 100|100 100 100 fepd to |pe
{reated (kg neal) S S S
c o c
o o o
A ol H D A O g
[a¥] IS I = Poa a ¥ +H o qd A
— =y oA | A | & e
o) nwo| no n T H
g — o8| 0sa| 089 g
2 o) Q0| Q0| @ 2,0 4qd o
c 0 E Ol EO| O E 0O Y O
o X 0 0fO0O| % 00 g %
O &5 O®|O | O © -] |
Dose |g/t of|/ 50 50 50 50 50 50
feed
Weight of | 20 20 20 20 20 20 20
feed to be
prepared (kg
granules)
Weight of | 100 | 100 [ 100 [100 |100 100 100
feed to be
treated (kg
meal)
Number of [ 12 12 12 12 12 12 12
test subjects

Table: Experimental scheme

2. Feeding plan
The feeding plan was as follows throughout the trial.

DO-D12 D12 to D18 D19 to D22
Period Starter Adaptation Balance
Form Ad libitum Ad libitum Ad libitum
Type of Pre-experimental | Experimental Experimental
feed
Base Wheat Corn/Corn Wheat Soya/Corn Wheat Soya/Corn
Soya Soya

Table: Feeds used during the study

3. Progression of the experiment

The time sequence of the main operations is presented
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Nunber of 12 12 12 12 12 12 12 test subjects Table:
Experinental schenme 2. Feeding plan 5 The feeding
plan was as follows throughout the trial. DO D12 D12
to D18 D19 to D22 Period Starter Adaptation Bal ance
Form Ad [ibitumAd [ibitum [ibitum Type of
Pre-experi mental Experinental Experinental feed Base
Waeat,,,Corn/ Corn Wheat Soya/ Corn Wieat Soya/ Corn Soya
Soya Table Feeds used during the study 3.
Pr ogr eSSI onpejlztme; experurgent “]90 Thgotl nglsequerjgﬁ of
t he—a . , :

coll ecting the excrenentsished ghiong t haoani nebos &RW shoo
feeds wei ghing the aninmals and vvaste |Resu|t§s 5 1. |
Feeds Xyl anase, visco (U kgQ) '
Theoretical Measured Recovery
Wheat Control 0 O / 2 Weat
Wheat Conposition 1 164weigtng heGnirteE s fesasC cor di m@bhllig(heimhﬁ&andwaste
i nvention

Results
1. Feeds
Xylanase, visco (U/kg)
Diets Feed Treatment Theoretical | Measured Recovery
content content (%)
1 Wheat Control 0 0 /
2 Wheat Excel APl 1553 827 53%
3 Wheat Composition 1 1647 1116 68%
according to
the invention
4 Wheat Composition 2 2170 2408 111%
according to
the invention
5 Wheat Excel AP2 1954 1647 84%
© Wheat Composition 3 20395 1602 79%
according to
the invention
7 Wheat Excel AP3 1824 1570 86%

Table: Analysis of xylanase enzymatic recovery measured

on the experimental feeds

The xylanase, visco, enzymatic activity values are
greater than the recommendation of 1100 U/kg of feed
.for the feeds, except for diet 2.
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4 \WWheat Conposition 2 2170 2408 111% according to the
i nvention 5 Wheat Excel AP2 1954 1647 84% 6 Wheat
Conposition 3 2039 1602 79% according to the

i nvention 7 Wheat Excel AP3 1824 1570 860 Tabl e:

Anal ysi s of xylanase enzymatic recovery neasured on

t he experinental feeds The i§$anase vi sco, enzynmatic

a5t|th¥g¥a&ygése{8;Ligygreater than t he

Rtrat+of Ukg—of—feed——Fpor—thefeeds;
except ﬂueudleu 2. 29 2. |Bnergy|digestibilityeéDiets|1
2345 g - ARL |nv 1.lny 2 AP2 Inv_ 3 .APB
trol DozﬁETSSC(%?f E%Hg/t én g/t %o g/t 56 g/t §O3g/ APS

Base Wheat ANENrN%ans 3184a 3238ac 3231jac 330Qc 3280bc

3233ac 3gQ0ab /Standﬁfghll%o&ﬂ¥0‘5§g127-¥)}%3-@0Q9t7 50 g/t
92.9 110.9 degvia tjon 3.84 3.39(3.95 3.75 2.13 2.87

3,47 Q\PREal W8 Nel of 12 12 12 12 12 10 12 DM

valeires |Debdsa 941424032382115.393195. H348: 9 1éscﬁ>c AVEN:c | 320040
Means 2913a 2961 ac| 2954aqg 3018c|{2998bc| 2958aqg 2928ab
St andar | 1821 '100. w115, d 111, 61637 84°°7’ 100.°1° | 1°°
devi a tli®ema3. 51 3.3P 3.92(3.70 212 2.86 3.42| Cv
(Cal / kg tl}pn' Of 31% 123:!‘7; 12 3125 10 %%5 va y?? 2.87 3.47
cv
kcal/kg No. of 12 12 12 12 - 12 10 12
DM values
Delta 54.0 46.2 115.9 95.5 48.9 15.8
AMEN* Means 2913a 2961 ac 2954ac 3018c 2998bc 2958ac 2928ab
Standard | 102.1 100.4 115.8 111.6 63.7 84.7 100.1
devia-
tion 3.51 3.39 3.92 3.70 2.12 2.86 3.42
cv
kcal/kg No. of 12 12 12 12 12 10 12
values
Delta 48.8 41.0 105.6 85.6 45,2 15.1

Table: Results of energy digestion by diet
*: Apparent metabolizable energy

All the items tested made it possible to improve the
energy digestibility of the feed tested but with
variable effectivenesses.

The improvements in AMEy are of a moderate level,
reaching +105 kcal/kg DM approximately for composition
2 according to the invention.

Both types of composition have had the same effect on
the AME measured. A second analysis was thus carried

out per product.



10

Delta 48.8 41.0 105.6 85.6 45.2 15.1 Table: Results of
Appar ent net abolizabl e

ener.gy digestion by diet

* .

energy 5 All the itens tested made it possible to
i mprove the energy digestibility of the feed tested
but with The i nprovenents

vari abl e effectiveggsses.
in AMEN are of a noderate |evel,

kcal / kg DM approxi mately for conposition
according tg

reachi ng +105
10 2

t A 1 nvyant 1 o~ Pt h + on Aactt i AN
CI1TC LILAAAYLLLY DUt 11 l“ \JUIIF ST T UIT

UTT.

have had t hd
second anal
30 Itenms Con

1Avention

uct. 15

g/t 50
s g/t

.02 3.63

tcodtror t he AMExcaeasur ed.
sis was thus carried out per prod
trol Excel AP Invention Dose / 50
g/t Base Wjeate AMEN Mephs 3184 a B2%4/tab 3256
Standard 112..8..97.8 118| 3...deviation CV 3.54 3

isale effec

cal 7kKgDM Ng. of values[ 1Z 48 36 belta 59. 3
VBEns 2913 g M2®66 ab 2978%b* Standaftt*E02. 1 8§
devi ati on CV s3an2ka3. 00 3.16Q kcal / kg; Bo. of v4g
48 36 Deltg 53.5 65.0 [Table: Results of energ
di gesti on par*Prodlict This second anal ysis shd
faken as a Whele, the B.7¢Fl ex ite¢nmzaccordirn
1 ion haye _impraoved , the energy, di gesti bi
1 eyggéd tes?ed.% ot her hand¥8the i nmprdg

1.6 AVEN
3056197, 3
lugs 12

y
ws t hat,
g.60 the
Lty of
venent

t he
nht ai hed wit

Petthe Excel

AP

itens i 8%-Aot

siqgni
~J

flictant

lgspite a st

kcal/kg

neng tenden

Standard
deviation
cv

No. of values

Delta

C¥%13 a

102.1

12

2966 ab

88.9

3.00

48

53.5

2978 b

107.3

3.60

36

65.0

Table:

Results of energy digestion per product

This second analysis shows that, taken as a whole, the

T-Flex items according to the +1inventicn have improved

the energy digestibility of the feed tested.
other hand,

items
(p=0.06) .

is not

signifi

cant,

despite a

On the

the improvement obtained with the Excel AP

strong tendency
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56 7

). 10 31 3. Gowmh performances Diets 1 2 3 4
Items Con- APl Inv 1 Inv 2 AP2 Inv 3 AP3 trol
Dose / 50 g/t 50 g/t 50 g/t 50 g/t 50 g/t 50 g/t Bas

VWheat Wei ght

e

at the Means 322 324 324 324 324 323 323
begi n- Standard 22.1 21.2 2154 22.2 20.8 21.6 22.4
pi ng of devia Adapt- tion ation CV 6.9 6.5 6.5 6.9 6.4

637 @rgwtggbewfbgﬁéncég t he Means 663 686 685 676 681
681 675 946575 5067502 4044577
35.7 Bpbiahte |[devia [(g) tijoh CV 12.0 9.557.4 7.4 5.9|7
6.7 5. 3| 1 \éi ghtcgai n Aeans| 341 362,361 B 356 8358 35Zp3
D12- D22f Standard 62.(8 49.8 37.7 37.4 33]9 32.2 34.5
(g) devia tionte€V 18.4 13.7 10.% 10.6 .5 9.0 9.8
Con sunpeosbkanls; 665 6562447450649 636 H¥1| 66/t tlisdng/t | 50 g/t
Standard_104.6| 75.0 [64.7 51.7 45.|9 62.6|49.8 |D12-D22
devi et on-oran 71112 968070937 16—Fex
Meast 1, 96 a 1. 86 b (1.87 b 1.85 b 1.85 p 1.88 |b 1.87|b
at the | Means 322 324 324 324 324 323 323
begin- | standard | 22.1 21.2 21.1 22.2 20.8 21.6 22.4
ning of | devia-
Adapt- | tion
ation cv 6.9 6.5 6.5 6.9 6.4 6.7 6.9
(g9)
Weight
at the | Means 663 686 685 676 681 681 675
end of | Standard | 79.4 65.5 50.6 50.2 40.4 45.7 35.7
Balance | devia-
(g) tion
_ cv 12.0 9.5 7.4 7.4 5.9 6.7 5.3
Weight
gain Means 341 362 361 352 356 358 352
D12-D22 | Standard | 62.8 49.8 37.7 37.4 33.9 32.2 34.5
(g) devia-
tion
cv 18.4 13.7 10.5 10.6 9.5 9.0 9.8
Con-
sump- Means 665 672 674 649 656 671 658
tion Standard | 104.6 | 75.0 64.7 51.7 45.9 62.6 49.8
D12-D22 | devia-
(9) tion
cv 15.7 11.2 9.6 8.0 7.0 9.3 7.6
FC* Means 1.96 a 1.86 b 1.87 b 1.85 b 1.85 b 1.88 b 1.87 b
D12-D22 | Standard | 0.108 0.066 | 0.076 0.107 0.073 0.073 0.071
devia-
tion
cv 5.510 3.558 | 4.038 5.774 3.958 3.898 3.793
Delta 3% -5.1 -4.7 -5.8 -6.0 -4.5 -4.7
Table:'Results for growth from D12 to D22
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D12- D22 Standard 0.108 0.066 0.076 0.107 0.073 0.073

0.071 devia tion CV 5.510 3.558 4.038 5.774 3.958

3.898 3.793 Delta %-5.1 -4.7 -5.8 -6.0 -4.5 -4.7

Table: Results for gromh fromDl12 to D22 32 *: Feed

Conversion In contrast to whab was observed for the

energy digestibility, the itens tested virtually all

had aeced SbaRkiisgant effect on the growth performances

(feed conversion) over the total study period (12 to

22 days). The conpositions according to the invention

(III.‘mV Lonltmas2z and | nhal) and t hhRovwadd oTMEXatie ARnergy
rrp05|t ons . (APL, . AP2 and Al ntr vi r.t.yal

1 ltg‘h zltfngli ro t\t/}ée nj’[t T cg%%té(r%gl onipt'gu%ﬁ lli hgd @

Alsligrhdiiceatrs eéfeet own a thlreatrbaséed peeﬁohladnraﬂs (feed

eilgclranohlie VEofchbe dasmh t ested m%@%lb@pr@ygﬁe@&s 22

Take

tai hed are noder at e. nas,. a
pld@d'ﬁc)t s abB€or GPRBCEHTEABS| nYEAPFORNSI ghP f i Eladit |y vention

I naneveq they AVEaed the feed.anthetpeowdy perdor ARAEES AP
and in r.ticul he erfo s wth. ardtoth
f ORPOSI P Seon iR PBY. (3RS oRET bl CORSHbH T FEL 2 oo LLY
wehe gheat Iiylpamdemsngnnhl cantvleysunpr oved with all the
products. 33 WHAT IS CLAIMED I'S: 1. A heat-resistant

conposition capable of being 5 obtained by the
proc&eRcdemprinsi ng the foll owing stages: a) codrying

t ha 1f obhew NgekoNMRAIAS] ans UQDQJHeéH"LQ%%J r Q@etdhehad an

oL SOt LI qunest Teal, LA BUPHovenents
obtained are moderate. Taken as a whole, the products
according to the invention significantly improved the
AME of the feed.
The growth performances and in particular the
performances with regard to the feed conversion over
the overall period (D12-D22) were greatly and

significantly improved with all the products.
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a mxture in the liquid formof at |east two enzynes,
so as to obtain an internedi ate base, b) granul ation
by inpregnation of the internmediate base 15 with a
coati ng agent chosen fromthe group consisting of
cellulose and its derivative§ chitin, carrageenan,
sodi um al gi nate, plant guns, %uns obt ai ned by
fermentation and starches and derivatives, c) coating
the inpregnated internedi ate base with a 20 coating

agent chosen from t B&Agr difp (Aad8NESY i%g of cel | ul ose

and its derivatives, chitin, carrageenan, sodium
al ginate, plant guns, , gunms obtained by fernentation

afd st &r cﬁ@étaﬁ&S&éF@\l?ét i F@@poéﬁ&lﬁ)“ diSpPRp e 2%, being

Thetheatdr exyst afie COpPOSEEEs 0N campeliaimgd itheCl afdN1dwing
|n mhlch the mxture in the liquid formof at |east

t O 8ﬁzynes is obtained fromthe fernentation of just

ope podryongabhentolfoginFheohpatndesi st ant

CQ”posbt'Qﬁ?ﬁérglEﬁﬁ%%%ﬂ'1f¥dﬂ'nth% b?oﬁ?'C@oﬁgfstln?s of

m xture in uid formof at | east WO enzynes
obbgrfedSerlom ﬂfer%r NBYP aEN onMaf LeAE X L gl pf @m@htcorncobs,
maggoor gani sns. 35 4. The heat-resistant conposition

laimed,in claim conpri si.n REPL CENENT SHEET
CRULE" 26) 556055 1T rths” L DESUSHSE U it of Coa SRSt two

nmextymespf at | east two enzynes b) fron125 to 60% by
weihalt ef 88%91§“8805Et Ch EEQE&? akg, 60% by wei ght of

said coatin g ? eat-resi stant

Cgmpggﬁppéﬁtagncbg‘#g@qnggq%q@ of the intermediate base
with a coating agent chosen from the group consisting
of cellulose and its derivatives, chitin, carrageenan,
sodium alginate, plant gums, gums obtained by
fermentation and starches and derivatives,
c) coating the impregnated intermediate base with a
coating agent chosen from the group «consisting of
cellulose and 1its derivatives, chitin, carrageenan,
sodium alginate, plant gums, . gums obtained by
fermentation and starches and derivatives, and

d) drying.

2. The heat-resistant composition as claimed in claim
1, in which the mixture in the liquid form of at least
two enzymes is obtained from the fermentation of just

one microorganism.

3. The heat-resistant composition as claimed in claim
1, in which the mixture in the liquid form of at least
two enzymes 1is obtained from the fermentation of two

different microorganisms.

4. The heat-resistant composition as claimed in claim
1, comprising:

REPLACEMENT SHEET (RULE 26)
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1, according to which the coating agent is carboxy-

nmet hyl cel | ul ose. 10 6. The heat-resi stant conposition
as claimed in claim 1 or 2, in which the mxture in
the liquid formof at |least two enzynes is a
concentrated filtered ferne$£ation must obtained from
the fernmentation of at |east one mcroorganism 15 7.

The conposi:tion.as ¢lained.in any ane aof .the
pPLcEArTg L8l GOS0 Y RYAMCGH S Tar 1 eadt A Cerdly s Least
atwo ehesgmasfromthe group consisting of a xylanase, a

(8)9kyeAnaseoacqe! Bﬁ' fetght 8§P£éﬂés§u§>1§oPPyt ase and
a 20 T

protease. 8. e conposition as clalnmed in any
offié 6FORhé> pPebBdi RY ¢eashs, of nSHhf choRhEnat 29@Rakt
two enzynes are chosen fromthe group consisting of
phyt as endo-1,4 25 (3-xylanase, . . . :
D ¢ abThE BFgiosraasEant sLePPasriAee, 2% Shaigpd in claim
edt erassy rénuy- te5-wh arlabithanaseat emglo-abedtd) is carboxy-

(%—ghggg%@ggi Lani narinase, endo- 1, 4- p-gl ucanase,
cef Tobi 6 ydrolasé, O0-glucosidase, polygal acturonase,

pectin esterase, rhanmogal acturonase, aspartic 30

Ppot eagge MRLRLLQREALEASCcoRPER1LiAn0aRBRNANARR in claim
P- mannosi dase and a-gal act osi dase. 9. The conp%3|t|on

ad AfaiqredF n"AnGh ohBCofithdr Sprideefihigt tRdF ds foFp of at

whkeabtt hetwbcr oengameésm i 5s 352 Peniaiddntumtfami c i idsieped

deposited. at the LM . (Interpational, Mycaol oqi

| REeRehEE s Tam M Lt i of ot G senenEghagp of at

Slepey, oMA2O10TYOrgERiom- March REPLACEMVENT SHEET

(RULE 26) 35 24 1998 under the number IM 378536. 10.

The conﬁosition as clainmed in any one of the

precedlR§ cFaAPRES1tHOMNiITh tHe1@est i 4G agBKt PRe m°f the

cpirbexyimghyleehkyl asewaicat kylkcealt! Uleese. thb oNrymes are

aghgggnfe?QOmChgﬁéuné¥gﬁ%?dcb%s&g%gnbt 89np£|3§§ianase, a
B-glucanase, a cellulase, a pectinase, a phytase and a

protease.

8. The composition as claimed in any one of the
preceding claims, in which the at least two enzymes are
chosen from the group consisting of phytase, endo-1,4-
B-xylanase, a-arabinofuranosidase, B-xylosidase,
feruloyl esterase, endo-1,5-a-arabinanase, endo-1,3(4)-
B-glucanase, laminarinase, endo-1, 4-B-glucanase,
cellobiohydrolase, B-glucosidase, polygalacturonase,
pectin esterase, rhamnogalacturonase, aspartic
protease, metalloprotease, endo-1, 4-f-mannanase,

B-mannosidase and a-galactosidase.

9. The composition as claimed in any one of the
preceding claims, in which the microorganism 1is
Penicillium funiculosum deposited at the IMI
(International Mycological Institute, Bakeham Lane,
Englefield Green, Egham, Surrey, TW20 9TY, UK) on March

REPLACEMENT SHEET (RULE 26)



a nutritional base for animals and a conposition as
clainmed in one of the preceding clains. 10 12. The use
of a conposition as claimed in any one of the
preceding clainms in the preparation of a nutritiona
additive for animals in the géanular powder form 15
13. The use of a conposition s clainmed in any one of

]E'ggd?'é%ﬁe%ﬁgrckﬂ u}ng?% Tup| SPE53E. Lon of an aninal

aracterized ‘conprises a
nutritional base for animals and a nutritional 20

addi.ti vge REBRACEMENILSHEET {iRUfe£6)in any one of the

preceding claims, 1in which the <coating agent 1is

carboxymethylcellulose or ethylcellulose.

11. An animal feed, characterized in that it comprises
a nutritional base for animals and a composition as

claimed in one of the preceding claims.

12. The use of a composition as claimed in any one of
the preceding claims in the preparation of a
nutritional additive for animals in the granular powder

form.

13. The use of a composition as claimed in any one of
the preceding claims in the preparation of an animal
feed, characterized in that the feed comprises a
nutritional Dbase for animals and a nutritional

additive.

REPLACEMENT SHEET (RULE 26)



