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1 Conbination of bioavailable nethionine with at

| east one essential oil The present invention rel ates
to a feed conposition, intended for supplenentati on
of livestock feed with nethionine. 5 The intestinal
mcroflora of animals is conposed of various. co
conmuni ties, conprising bacteria, yeasts eﬁmwmlm H“‘
This microfiora has consi deraple effects

health and nutritional effici ency Two types ofs9159*
bacteria generally occur: on the one hand the 10
patGegbination of bicavilahie exethivnineSuithmideast, one essential oil
Campyl obacter jejuni or dostridiumperfringens), and

on the ot hand, bacteria that are not regarded as
pat hogemﬂ'e{ PERSEEL dRperRtion selatasatq fa fredsgomposition, intended for

Rsupplemihitivardf lindstodk edtv @itRImethldaimgice of the
effects of these bacteria on livestock performance is

negati ve. For many years, conpanies involved in
| i vest ockTheaindestinahavierofidfa ehdriavaisiisdompoae o vatibes complex

| bR, b&f{%@ﬁ%ﬁg E%&reﬂa E}(Ne%rsgseraﬁoo fy |r OT‘ﬁlsa lgr%lfl?ra has

per f or mance Iy
Hansiderablenitacts pornimal healthgradwutritigaa (ﬁfﬂ@lﬁﬂc)bl otics,

whl chtcanrwé) e*sh@ft@é@énépagéér@éfa 6%@?" gfnt gbs one hand  the
AR BrGrer | Gor. SETIRey SRIMQ LA, CagiyIobacisr jejuni  or
aﬁbtshdeqEr&mg@me)Mdmd o th sthHeahabele baptedhithat &@ hot regarded
a re
3¢ Aot Bl Lot O BTGRP v
tb?éa@ﬁ%gfeﬁhe effactsof hese dbacterisf orelivestedapedomance is negative.
i nt ended chrOFnJrﬁﬁg"eﬁgsl LYRPLARS GhAd Jl:f‘sm""hvesfto?l?1 Jaising have

bacteri ci dal on t e intestina
1§ geted imativet the intestinal dagtasiab dora iy erderdie impreye animal
edrformancenposi tion intended for feeding |ivestock

that wl lN&QBE/ |?|s e”v? gt'o%%arﬁftg%ﬁtpppeménq%nimal feeding stuffs with
growth factor antibiotics, which can lower the total bacterial load of the
digestive tract and improve performance in terms of growth or production.
However, the use of antibiotics as growth factors has been prohibited in Europe
since 1st January 2006.

Therefore there is a perceived need for replacement products.

One aim of the present invention is to offer a composition intended
for feeding livestock that has a bactericidal effect on the intestinal flora of the
livestock.

Another aim of the present invention is to offer a composition
intended for feeding livestock that will have a beneficial effect on the
performance of the animals.

Another aim of the present invention is to offer a feed composition
which does not contain antibiotics, yet has the beneficial effects that the
antibiotics generally have on growth of the animals.

Yet another aim of the present invention is to offer a feed
composition that has an action on the intestinal flora of livestock.
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performance of the animals. Another aimof the present

invention is to offer a feed conposition 30 which

does not contain antibiotics, yet has the benefici al

effects that the antibiotics generally have on growth

of the animals. Yet another aimof the present

invention is to offer a feed conposition that has an

action on the intestinal flora of |ivestock. 2 The

present invention therefore relates to a synergistic

feed conposition of bioavail abl e nethionine intended

as feed flhe |presentodhventioonphersiorg: ralates bliocosy asyneyistic feed

rE?)‘rﬁbdé"l'idhe GPWQWQIabﬁ!‘dmeﬁugﬁm@t u'\t%ﬁ@édo% efé@(?midratjlvestock
The 1 nventors have noted that the conposition

tC}?é“Rﬂsé@Qant i nvention which conprises these two

Cormoundsa htsio A ipaes m&ﬁlbﬁlnléé&in%dnmcd@'nd effect on

the acti Iof thelnte [ flora. Indeed, the

bi oavai | %Wﬂpgﬁsﬁg éﬂ‘pound and the essenti al

oi I, or f{lie ivendors bavesseted dhatothes, carepoditiore eoft itiee present

é@v&ftfo C\kﬁ|cﬁfco‘ﬁ&§'|s%'§%? Bl%omdoqfnggrﬁa d?&gﬁ@@ﬁsﬁc&bactericidal

escri act eri
eflest anithe | astiviby Bf H‘rﬁ ﬁée%maﬂ)ﬂgrm |adeiedfthatbipaailabismeethionine

LVAPVUNRY afd lthe BéseRlifaiRidraRb eni®irBi SMesRntialBilsB@hforce the
fy F gipound flg suppl enenting the daily requi rements

cﬂ?ef’% QBLRPOP et hi onine. In fact, 15 nethionine

can be siNippriedart documesit dekcritres/te symr@sr ¢bactericidal effect of

AEGRE AR o on ol R GRULE8 ool BBLEMLADE

Firstly, Bwt "cm\a\taeiahbt hinethineinet,sevé, meamablany compound for

- suPBleMARINRE 198 Rty réﬁi‘.h@nﬁ’é}ﬂtgeof %Qeétbgfiaf?)rah%%@ﬁm% In fact,

nmet h| oni ne derlvatlve By hi onj ne deri vat
methionine can be supplied to ||vestock in various-forms.

According to the present invention, the bioavailable methionine
compound is in the isolated state.

Firstly, it can be methionine itself, notably L-methionine or D,L-
methionine.

It can also be a methionine derivative. By "methionine derivative",
we mean for example the salts, amides, alkyl and alcoholic esters, ketone
derivatives and hydroxy-analogues of methionine and derivatives of them.

It can be 2-hydroxy-4-methylthiobutanoic acid (hereinafter called
HMTBA or hydroxy-analogue of methionine), a known methionine analogue for
feeding livestock. It has the advantage of being in liquid form, which makes it
easier for the animal feed producing companies to use.

It can also be the isopropyl ester of the hydroxy-analogue of
methionine, or the tert-butyl ester of methionine.

The feed composition of the invention can also contain several
sources of bioavailable methionine, for example a mixture of methionine and its
hydroxy-analogue.

The bioavailability of the source of methionine is found by
determining the level of the active compound in the blood, relative to the
amount of active compound introduced in the feed ration of the animal. This
determination takes into account the degree of absorption in the intestine
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we nean for exanple the salts, am des, al kyl and

al coholic esters, ketone derivatives and

hydr oxy- anal ogues of nmethi oni ne and derivatives of

them It can be 2-hydroxy-4-nethylthiobutanoic acid
(hereinafter called HMIBA or hydroxy-anal ogue of

met hi onine), a known net hi oni ne anal ogue for 25

feeding livestock. It has the jadvantage of being in

liquid form which nmakes it easier for the aninm

feed produci ng conpanies to use. It can also be the

i B o fansi stheought the,cdiggstivex iraah apaspageodf the alimentary bolus

NREdUGMI tha.  VirioLge sﬁ&hhéﬁ’%%hy%%nté’f ofgéhin?élé”%wthTh& multi-

f eed cong05|t|on of i nvention can al so contai

8o Yemachs 19 nihgawieores ef feansfermation tdr the active
@(ﬁmﬂd)mcﬁ o xthier Qxﬂz @ighi @NitRe 8ase | 6 the hydroxy-analogue of

ﬁé? o nal ogue e bioavailability of the source of
ﬁv@ﬁP @ is found by determning the level of the
active conmpound in the blood, relative to the 35

amount  of héés%@nﬁé%@f”“ﬁ/é ﬁw%%{woéjﬂ&?g Sttain38 Ifrc?rﬂdpl?gts (flowers,

ration of rmnatlontake _
ufeedhdeavrs. dwias: gsassespPeel Waed; fraiti antdersiotsie The essential

Wil Bent h@fé%ll)l B rapiaineting dbﬂ&%"sb%ﬁ tf@ﬁﬁbnta‘ﬁ%ﬁsaéiﬁleﬁ?age or
qu throu h the varlous sto
RlioRonne SHSREh IS At SPIRCDEE  CallBenpherar r volatie oils,
wingdd tharpﬂed;é‘rmedegrewemés {ramaifoptiatiet d:aﬁbohf/dr*alt‘@f) and oxidized

o t he case..o
%m%"%? an ogue o%dérgfq'?%t ﬂﬁ%&éﬂeﬁg)""h@/ are alamatic Thd essentia
(g|||can e raveadepentéenjaed rebtifiecheticdmpasitd.ant s (f 1 ower s,
buds, seeds, |eaves, tw gs, grasses, peel, wood, frwt
and roots The essential oils can not ably be
obt ai ned Bieespiansial o camr assardindoto thafpresealyinvention, be a
emikiuae tof esserftlid otssent i al oils are sonetines call ed
ethereal or volatile oils, owng to the presence of

t er penes Xnon-aromati c carbohydrates) and oxi di zed
conmpounds (:aderdﬂg)ItQ amled edpbledimentt ohethi \pinesdntairevention, the

s él% or ﬁr%ﬁﬂeﬁ% rggl‘e%\%ﬁno‘ Bt ra@‘l\%as‘i‘%{ﬁ%rﬁfqﬂé #8fhpounds

recti
é@@&tﬁﬁ rfEPrFO“QEIM 9?@@%cwrnmml@qhol,bémamlc aldehyde, bomeol,

cadinene, camphene, camphor, carvacrol, carvone, cineol, citral, citronellal,
citronellol, cymene, dipentene, estragol, eugenol, geraniol, limonene (D or L),
linalool (D or L), menthol, methylchavicol, paracymene, phellandrene, pinene
(alpha or beta), methyl salicylate, terpinene (alpha and beta), terpineol (alpha
and beta), thuyone, thymol, bornyl acetate, geranyl acetate, eugenyl acetate,
cuminic aldehyde, allicine, anethol, perillaldehyde and sabinene. They are
more preferably composed to more than 10% of at least one of these
compounds.

The oils used are preferably extracted by cold expression of the
peel or by distillation of various parts of the following plants: garlic, blueberry,
aloe, dill, aniseed, tea tree, basil, bergamot, rosewood, birch, cade, carrot,
curcuma, cajeput, camphor, cinnamon, caraway, celery, oak, lemon, citronella,
coriander, cumin, estragon, Eucalyptus globulus, fennel, juniper, geranium
bourbon, ginger, ginseng, clove, hyssop, true laurel, true lavender, aspic,
lemongrass, lime, mandarin, marjoram, peppermint, nutmeg, myrrh, myrtle,
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m xture of essential oils. According to one enbodi nent

of the present invention, the essential oils are

conposed to nore than 5% of at | east one of the

conmpounds 20 selected fromlinalyl acetate, cumnic

al cohol, cinnam c al dehyde, borneol, cadi nene,

canphene, canphor, carvacrol, carvone, cineol, citral,
citronellal, citronellol, cyngne, dipentene,

estragol, eugenol, geraniol, |i1nonene (D or L),

linalool (D or L), menthol, methylchavicol,

(8 RytEméon, pelianimelr @fﬂangepl afigasuny,apaizarosabgtapefruit, papaya,

nRigtia, S td:ﬁd/dlﬁt&ars I RbHepEicH RharitRhe ﬁﬁ&aﬁcotcbh pine, apple,

ter |neol (al nd bet a), thuyone,
'bef%&"a’é{ceﬁa&‘@éw eRFYOryc sasseal raS,c@ﬁﬂﬁi avild thyme,

aUctm“rmdne read fhyerie) &enaie vidiver, Wl’hq -yRihgehyde and
sabi nene. They are nore preferably conposed to nore

than 10% of at | east one of these conpounds. 30 The
oi | s used By éapinﬁlérw@lmemtrmcaetmj‘tlbylaclylldreemk@’fd Adtably the

‘q{aﬁbgla}rﬂﬂﬁis (‘P1rot£{¥¥ dLffel rjats%td' fggpg%vr%ﬂko&f?e rdd I%rel}her sheep
dAiseddar mes, WP@ban%%EBSG b@;rajanwgs rf@éfe%cm)ultm tatticken, hens,
Qﬂﬂ@yscéﬁé@ gee%é%ﬁd‘@the?@)l, ﬁﬂU&tﬂc ‘éﬁlmélgr forGdxal 'ﬁgﬂ@'ﬁsh shrimps,
car avay e mon corl

AP and FgRabIs EaSmoSt BS \8RUis PGUviies ARl pelsugsanly horse,
gmgamat)nﬁwtlélmrrﬂmmnesgIdmgletltutglan@ﬁntamw othe BMG@IQ@, ruminants

i U LB S YSRE . B el BB spoces o

4ivestack snimalsr(imitk brepiisameat breedaged roedaaets).
pal marosa, grapefruit, papaya, paprika, patchouli,

parsl ey, red pepper, maritime pi ne, Scotch pine,
appl e, hdPgdiosppasition g5 thminyentam dainihsiforaaobpgwder or in the

foss af figaid. $agfer thé |bd)atvh)da@|e mbthigRg | Bes irl g fo'ﬁmr@f powder or

431 S5 HDSe 0 Bl el ot

amcdmes tiieyczarbpgsitien taoe:ordingemb tror present mvehtiorthdesdescribed
%@vbe%@lﬁf nlﬁé‘ 4183 S&ut O F%tfo OBt h@b‘?oﬁwgﬁélggue and

oat g , | 5> poul try
h‘ﬁf zcgrg in 'aé'l@%fm@‘eé%éhlaﬁ@S@t Hier o ||@Wd&taf@ raineerdiosnogeneously
betsreeyeiigp beminiStdred b8 tH&&nimals or mixed with the animal's feed ration.

Preferably, compound a) is selected from methionine itself (L-
methionine or D,L-methionine), or one of its derivatives, such as salt, amide,
alkyl and alcoholic ester, ketone derivative, hydroxy- analogue or a derivative of
these products.

According to one embodiment of the present invention, compound a)
is of the general formula (1):

H

~
S/\#\COOR

RI
in v_vhich



10

15

20

25

30

10 oysters and nussels), aninmals for |eisure
activities and pets (notably horse, dog, cat).
Cattle, or bovines, constitute a sub-famly of the
Bovi dae, rum nants wth a nulti-conpartnent stonach
whi ch includes several inportant species of |ivestock
animals (mlk breeds, neat breeds and m xed breeds).
15 The conposition of the inveption is in the form of
powder or in the formof liquid. As for the

bi oavai |l abl e nethionine, it is in the formof powder
or ofRdernespats Hphias isdrrepylegiolpe@nddi | uti on of this
powderRiptdt@nesSSORr bUNH. ! to produce the
conposition according to the present invention. As
descri bed above, nethionine can also occur in the

form of hAsbopdivigatoabaguembadithetl 6 e ipPsseritNinbeflidrf the feed
il 81 00 iy o gt st o

dherintestinal florx ofithe aimate camprisiess feed rati on.

ST s RS 200 it AL BRI A Al oo
its deriitives frosuéHo 5 wiia of atreans onesgsegntiahell, and

al cohol i g)est er opkghQINE aflRIdsY Bhb WehetBUM P RNal ogue

or a Qerivatlge f . 1hes roducts.féggord|ngmtor%necon]ﬁse
enbodi mecosf ‘FﬂgoﬁP@s%WgOBWéﬂt Ishfeeh rpmpRaTtian may comp

iad ledsttidne etbeecampbandufoa eé(hMplé-laﬁi@ﬁﬂllsig'er %ﬂgél&kiﬁhAEcording to
FoisRRBodRNehy & B arP Rty BGTBBSINOH: LS one embodi ment of

t he preséfivaniagasuistynthe saidfessapoditicridomprisesfrotrh#0 to 90 wt.%
RIf o5 Hidavanusiat Hféﬁhilﬁﬁﬂn_%hccf}ﬁﬁ?@ﬁ,yf??ﬁwgh éttbcg(?%fﬁ%r&f%fj flast one
effect on the intestina ora of the animals,
&seppiidladl-ang, optighally. b lepst epe qtigr comppeindi | abl e

et hi oni mecomliMguodiet dabttarosmboditnst oftthdo sresaht Ine@htion, the
Yaf E8RpALIdh Qrhpridtrom 15 to 85 wt.% of a bioavailable methionine
compound, from 15 to 85 wt.% of at least one essential oil and, optionally, at
least one other compound.

According to another embodiment of the present invention, the said
composition comprises from 20 to 80 wt.% of a bioavailable methionine
compound, from 20 to 80 wt.% of at least one essential oil and, optionally, at
least one other compound.

According to quite another embodiment of the present invention, the
feed composition, which has a synergistic bactericidal effect on the intestinal
flora of the animals, consists of:

a) 5 to 95 wt.% of a bioavailable methionine compound, and

b) 5 to 95 wt.% of at least one essential oil.

According to this embodiment, the feed composition comprises only
these two compounds, it contains no other compound. According to this
embodiment, it is a closed composition.

Advantageously, the feed composition of the present invention
consists of 10 to 90 wt.% of a bioavailable methionine compound and of 10 to
90 wt.% of at least one essential oil.



10

15

20

25

30

c) optionally, at |east one other conpound. 10

According to this enbodi nent, the feed conposition my
conprise at |east one other conpound, for exanple an

emul sifier or gelatin. According to this enbodi nent,

it 1s an open conposition. Advantageously, the said
conposition conprises from10 to 90 wt.% of a

bi oavai | abl e net hi oni ne conpoynd, from10 to 90 wt. %

of at least one 15 essential oil and, optionally, at

| east one ot her conpound. According to yet another

enbodi merficcerding dopret netheémemboidionentt dtfethespiesent invention, the

Cs@@%%rﬁbé&h&?%ﬂs% &t ‘1’51 t 8t5°(§\§5/ Wot % gﬁoa‘c\‘/ag%ble mgthionine

bi oavai t hi gni ne npoun from1
&40"2;1?0‘1@@ i Bﬂi é%§§rYY"r°éI° &tlleaeﬁﬁene@&(seeh%hq"y, at
| east one\aebhding 26 PRt} erﬂ@od\ﬁ%?ﬁdﬂfﬂletﬁﬁes?é}ﬂtlﬁ\%ntlon the said

%ngggds |onC%5:W$‘FE%% : eserBOqT:tgo {Ngd’ \,éfhgb gfoag\(allable methionine

[sogzpundatiiosn 1261 toi 8diwtee afcatpleastdond esseialtall &6, vdptiinally, at
‘Péasﬁtoﬂee&ﬁérﬁ Saﬁ&ntl al oil and, optionally, at

| east one ot nmpound. According to quite another
ermbodi nerﬁccefd"ﬂ%etq)r@@@npmhﬂﬂeﬁenbmf tthe pessdntednvention, the

Wﬁl@ﬂableomet%hi‘ha g@s c@nﬁ%nu%gé tlé ?r@?&%’t%'tﬁb%mpos:tnon in a

B8 Gpatos 50 w8 . Rreiarapl.rap s o HBM %

met hi oni Waacordmg)lb‘.mdneamrdbodjbneﬁt bbtr%pwsg%dﬁfveﬁtloh ah8lessential
enbodi men

B, 95 B 0RO o B o 4

divpoprrieratly legsmtham@0net.%, and evepountk plefeaatly rigss than 10

Whiog. MHF‘&%FEQEC%Mr}d %o 20Rk OSRBMABAS | é"tWé present invention,

Advant a d conposition of

CRTBIRUNETD) I8 GHasartidn dhe compEedOn BPOPOAias reaten thEN W%,
pedfbrably gmatenmmd fudl f 8. %0 90 wt. % of at |east

one essen

enbodi rren?hgip r?%eé‘térﬂ\éeé@'cﬁﬁoélg‘?/g%?f qt fgzergg%&ﬁtrive comprising the
compositionaccouding $¢ theoprekent mveBtion.. % of a

bi oavai | By edgd BIWARMEE is meant an active compound or a mixture of
active compounds that go or goes to make up the composition of the feed in a
proportion generally less than 2 wt.%, for example less than 1 wt.%, of the
feed.

The present invention also relates to an animal feed, notably of the
feed ration type, containing the feed composition as defined above or
containing the said feed additive.

The present invention finally relates to the use of the composmon as
defined above, to obtain a feed additive.

According to one embodiment of the present invention, such use
may in addition lower the activity of the endogenous flora in livestock or help to
combat the harmful effects of the pathogenic microorganisms of the intestinal
flora of livestock.

According to one embodiment of the present invention, such use
may in addition improve the performance of livestock such as growth, viability,
homogeneity, production efficiency.
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conmpound and of 15 to 85 wt.% of at | east one

essential oil. According to another enbodi nent of the

present invention, the said 5 conposition conprises

from20 to 80 w.% of a bi oavail abl e net hi oni ne

compound, from20 to 80 w.% of at | east one essenti al

oil and, optionally, at |east one other conpound.

According to one enbodi ment of;the present invention,

the bioavail able nmethionine (i.e. conmpound a)) is

present in the conposition in a 10 proportion greater

t han 60 vicogrdipgeta rasithergeatiasimentiof sthewpraggent invention, the

ASSTAP&itiéh ﬁrﬁf)ﬂﬂ)%_sempﬁéﬁ&rﬂﬁarﬂfestfb‘? Pr&GGon! MV HY LefVity of the

t.h ssential oil él.e. conpound b)) 1s present In

t'Hgsgﬁ RAF§¥e$tAC’ proportion less than 40 wt. %

Ior ef er abl'lghdsesai:ob(l:/nﬂng% e Presuml iAVEMticMI BePESMPOSIEbY of the
. reover, accor di.n 0 .0one . ,

EsaitBledton 1ty IBiPATh n RRECHCTE [ R8Stasispr irproving

ghegwattorinances throngbsi tedoctiom irather aqtivityicd theg irdastinal flora of the

tad aRiMbis¥e preferably greater than or equal to 8

Wt % The present invention also relates to a feed
addi ti ve dEnXasnrigs t aencbaiswsi andrthgc digutgnguitl oillustrate and

RIARENStrdtd CeRhirPadvaPtagdLaRd aRSfdctetstics Bf RAPfesBRt invention.
active conpound or a mxture of 20 active conpounds

that go or goes to nake up the conposition of the feed
i Theapuospostt therfotiewiaigatets isetoscdrhpare2that pfgduttion of gas by the

o . fee he .
AR the e oo plinedl oficeTinpRiidn 1 VgBLS el garameters.
e progigtiomof gastsy pe,indicentandicatgr ofithe bactediahpatsiityi afrihe ileal

Foora et tmeshigksgye or 25 containing the said feed
additive. The present invention finally relates to the

use of the conposition as defined above, to obtain a
fEenplddi ti ve. According to one enbodi ment of the
present invention, such use may in addition |ower the
activity of the endogenous flora in |livestock or help
tANin@(s andisampidse harnful effects of the pathogenic

BoChiRak BRIRkeNBirO TaikBg Wittt & iHd M lbasbliiét. Shekh ‘@ri@RKare raised
with the same nutritional regimen. The chicken are sacrificed on the 35th day,
then the contents of their ileum are removed in anaerobic conditions. The
contents are placed in bottles which are stored at -18°C.

Tests in vitro

Based on the experimental design described in Table | below, the volume of
gas produced is measured as a function of time.

48 bottles are filled successively with:

- the treatment (nothing for the negative control, HMTBA, EO or the test item),

- 90 ml of buffer solution, containing wheat starch (nutrient medium for the
bacteria); the function of this buffer solution is to maintain a constant pH and
suppress O,

- 10 ml of inoculum, comprising a mixture of %4 of ileal contents and 3 of sterile
physiological solution, which is filtered and homogenized before filling.



According to one enbodi nent of the present invention,
such use may in addition inprove the perfornmance of

i vestock such as gromh, viability, honbgeneity,
production efficiency. 7 According to another

enbodi nent of the present invention, the conposition

i nproves the performances for a reduction in the
activity of the intestinal flora of |ivestock. Thus,
according to the present invention, the conposition of
the 5 present invention is used to prepare a feed
ad#i dpses tested jave scalntilatedrtoibep representatives op ¢hé coneentestions of
tthé PHeduds f@%dl@ﬁe'fauﬁ@% ﬁ\%t%é’étidi’nta%tirﬁan%.ohfgrﬁ%t)f B animals.
flora of the said animals. The exanples given bel ow
and the figures will illustrate and denonstrate
certain advant ages and characteristics of the present

i nvention. 10 The purpose of the following tests is to
conpare the production of gas by the flora of the
ileal contents of neat chicken, in relation to various
test paraneters. The production of gas is an indirect
i ndi cator of the bacterial activity of the ilea

flora of the chicken. 15 Exanple 1 Animals and sanpl es
50 nmeat chicken are raised with a wheat-based diet.
These chicken are raised 20 with the sanme nutritiona
regi men. The chicken are sacrificed on the 35th day,
then the contents of their ileumare renoved in
anaerobi c conditions. The contents are placed in
bottles which are stored at -18C. Tests in vitro 25
Based on the experinental design described in Table I
bel ow, the volunme of gas produced is neasured as a
function of time. 48 bottles are filled successively
W t h:



- the treatnment (nothing for the negative control
HMIBA, EO or the test item, 30 - 90 m of buffer

sol ution, containing wheat starch (nutrient medium for
the bacteria); the function of this buffer solution
is to maintain a constant pH gnd suppress 02 - 10 ni
of inoculum conprising a mxture of 1/4 of ilea
contents and 3/a of sterile physiological solution,
which is filtered and honogeni zed before filling. 35 8
The doses tested are calculated to be representative
of the copecentrations of the products that woul d be

found in the gastra t+e8iral ,oégemfm %f te| anijmal §.
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HMTBA: bioavailable methionine in the form of 2-hydroxy-4-methylthiobutanoic acid
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10

Using the experimental design described in Table | above, curves of the
volume of gas produced as a function of time are obtained, and are mostly
sigmoidal.

These curves are modelled according to the following model:

Y=A/(1+(C/t)~rB)
where Y = volume of gas produced
t =time
A, B and C = parameters of the model

Using these equations, we then analyse the modelled final volume Vf (Vf=A),
as well as the time for which the rate of production of gas is maximum, called
Trm (this time is used as an indirect measure of the latency, which is not
accessible with this model). An analysis of variance (ANOVA) is performed on
these data to evaluate the effect of the item. If the probability of the treatment
effect is significant, i.e. if p<0.05, the means are then compared by the Fisher
PLSD test, which makes it possible to establish the differences on the means
between the various treatments.

Results

The results are shown in Table Il below.

In Table Il, the values of the parameters are significantly different at the
threshold of 5% when the treatments do not have any letter in common.

Firstly, it can be seen that all the compositions tested give results that are
significantly different from the control according to the two criteria, namely Vf
and Trm. These compositions therefore have a reducing effect on the activity of
the ileal flora.

The objective is to maximize Trm. All the test items are therefore effective.
It is demonstrated that there is a synergistic effect between the compound of

bioavailable methionine, specifically HMTBA, and the essential oil, on bacterial
activity.
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Example 2

The experimental conditions and parameters of Example 1 are repeated in

Example 2, according to Table Il below.

Treatment 'é 2 é T yr E N yr E
£3 |2 |8 |&s |8 |&s
ltem 0 HMT |EO 1 HMT |EO2 | HMT
BA BA + BA +
EO 1 EOQ 2
Repetitions 4 4 4 4 4 4
Dose of mg 0 83 0 83 0 83
HMTBA wt.% 0 100 0 84.7 0 84.7
supplied
Dose of mg 0 0 15 15 15 15
EO wt. % 0 0 100 |. 15.3 100 15.3
supplied
Inoculum (ml) 10 10 10 10- 10 10
Buffer Solution (ml) 90 90 90 90 90 90
EO1: red thyme
EO2: tea tree
HMTBA biavailable methionine in the form of 2-hydroxy-4-
methylthiobutanoic acid
Table llI

Results
The results appear in Table IV below.




> HI 13 Exanple 2 The experinmental conditions and
paraneters of Exanple 1 are repeated in Exanple 2,
according to Table I | | below a Omr N Treatnent |-
yENE z02 WWI- ItemO HMI EO 1 HMI EO 2 HMI BA
BA+ BA+ EO1 EO2 Re petitions 4 4 4 4 4 4 Dose of
ng 0 83 0 83 0 83 HVIBA w.%O0 100 0 84.7 0 84.7
supplied Dose of mO 0 15 15 #‘ﬁ 15 EOwt.%0 0 100
15.3 100 15.3 supplied I nocutim (m) 10 10 10 10 10
10 Buffer Solution (m) 90 90 90 90 90 90 EO1l: red
thyne EO2: tea tree HMIBA bi avail able nethionine in

theﬁ%etwl t 2- hydg,oxy-‘l- met hy|l t hi obutanoi c dcid Table
[ sulfts The %e?l i s appegr ‘Ln Tabl e Y% beltgvv. 14 o
Mean 542.0 296.2 226.7 203.1 319.6 361.1
Vf | Standard 43.9 28.6 15.5 15.6 10.8 41.3
(ml) | deviation
Difference a b b b b e
Trm { Mean 15.3 20.3 27.7 33.1 20.2 (248
(h) | Standard 1.0 0.7 1.1 0.8 0.8 0.8
deviation
Difference a b c d b e

Vf: final volume of gas produced (ml)
Trm: time for which the gas production rate is at a maximum (hours).
Testitem n=EO n + HMTBA

Table IV

As regards the Trm, which should be maximized, all the treatments tested
(HMTBA, EO and test item) are therefore effective.

It is once again demonstrated that there is a synergistic effect between the
bioavailable methionine compound, in the case in point HMTBA, and the
essential oil, on the bacterial activity.

In fact, the Trm of the negative control is 15.3h.

The HMTBA treatment gives a Trm of 20.3h. Thus, the HMTBA therefore has
an effect on the bacterial activity when it is provided alone.

The EO1 treatment gives a Trm of 27.7h. EO1 therefore has an effect on the
bacterial activity.

Mixture 1 (or test item 1), for its part, gives a Trm of 33.1h. Mixture 1 therefore
shows an effect on the bacterial activity which goes beyond the sum of the
effects of EO1 and of HMTBA in isolation.

Mixture 1 and also mixture 2, which gives results of the same type, therefore
show a synergistic effect.




Treatmrent "> mr T NcV M4 aa) 00a mOaai m Z
U2 W= WH Mean 542.0 296.2 226.7 203.1 319.6 361.1
Vf Standard 43.9 28.6 15.5 15.6 10.8 41.3 (m)
deviation Difference a b b b b e Trm Man 15.3 20.3
27.7 33.1 20.2 24.8 (h) Standard 1.0 0.7 1.1 0.8 0.8
0.8 deviation Difference a b c d be Vf: final

vol une of gas produced (m) I’Lg time for which the
gas production rate is at a mum (hours). Test
itemn = EOn + HMIBA Table 1V As regards the Trm

whi ch shoul d be rmxi m'zed all the treatnents tested
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in the case in point HWIBA, and the essential oil, on
the bacterial activity. In fact, the Trmof th
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$.n the bacterial activity when it is provi ded al one.
Ij?és‘éd"f Y&akt ment gives a Trmof 27.7h. EO1 therefore

has an effect on the bacterial activity. Mxture 1
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ﬁhe,pfgsqm@ph@aj@g mgycmddw]éo thenueg of Narious dlgestlve contents,
derived from various batches of animals. Although the rearing, the feeding and

the sampling conditions are identical, the bacterial populations which set up in
the intestines of livestock animals are never rigorously the same. The variations
in value observed according to the examples are due to the variation in the type
of flora present in the various samples.

Example 3

The experimental conditions and parameters of example 1 are repeated in
Example 3, according to Table V below.

g = <
Treatment é % = py ° E
$£3 | % i 2 2
Item 0 HMTBA | EO 1 HMTBA
+EO 1
Repetitions 4 4 4 4
Dose of HMTBA mg 0 83 0 83
provided wt.% 0 100 0 84.7
Dose of EO provided mg 0 0 15 15
wt.% 0 0 100 15.3
Inoculum (ml) 10 10 10 10
Buffer solution (ml) 90 90 90 90

EO1 : cinnamon




effects of EO1 and of HMIBA in isolation. Mxture 1
and al so m xture 2, which gives results of the sane
type, therefore show a synergistic effect. 15 The
measurenent of Vf is an indicator of the long-term
effect of the treatnment. The objective is to m nimze
the Vf. The itens considered to be the nost effective
are those which mnimze the ¥%inal vol ume and, at the
same time, maximze the Trm isis mxture 1. NB
The differences in the values of Vf and Trm bet ween
tHMTBAr binavadablephethiorifie i thepfaseott 2-aydtoxyad-nmmthyithiobutanoic
gﬁkpue to the use of various digestive contents,

erived fromvarious batches of aninmals. Although t he
rearing, the feeding and thableahpling conditions are
identical the bacterial popul ations which set up in

e intestines of |ivestock animals are never

%ﬂ# usly the sane. The variations in value observed
Jeeoedungappedtin TMeM elow.e due to the variation in

the type of flora present in the various sanples.
Evaml e 2 Tha avporl mental—condi-tions—and par alpeters

Exarpte—3—Fhe—ex
of exanple 1 are repeated in |Example 3, gccording to
Tabl e V bel-pegakmgkr Tr eat ment E 2T N 0) a £U 2
WH *~ Item EOL HMIBA | +PEG 1 [Regetitiogs 4 ¢ 8
4 4 Dose of HMIBA ng 0 83 0 83 Hr&ided ®t.% () ®DO 0] F

Item 1

?4 7 Dosg of FO pygypded mO 10 w372 W-3843% Pbs | 20.0
> Vf Standard deviation 23 86 82 10
(ml) Difference a b c e
Mean 14.1 28.1 53.5 [>72

Trm Standard deviation 0.1 2.2 10.9 nd

(h) Difference a b c d

Vf. final volume of gas produced (mt)
Trm: time for which the gas production rate is at a maximum (hours)
Testitem n=EO n + HMTBA
nd: not determined
Table Vi

All the compositions tested give results that are significantly different than the
control with respect to the two criteria, i.e. Vf and Trm. These compositions
therefore have a reducing effect on the activity of the ileal flora.

As regards the Trm, which should be maximized, all the treatments tested
(HMTBA, EO and test item) are therefore effective.

It is once again demonstrated that there is a synergistic effect between the
bioavailable methionine compound in the case in point HMTBA, and the
essential oil, in the case in point cinnamon essential oil, on the bacterial
activity.

In fact the Trm of the negative control is 14.1h.




I noculumm 10 10 10 10 Buffer solution m 90

t 9"0 _J 90 90 EO1 : cinnanon 16 HMIBA:

bi oavai | abl e nmethionine in the form of

2- hydr oxy- 4- et hyl t hi obutanoic acid Table V Results

The results appear in Table VI below. Z -0 Treatnent

co NE Z0 2 WH Mean 632.7 334.3 218.3 20.0 Vf

St andard devi ation 23 86 82 1 (m) Difference a b c

e Mean 14.1 28.1 53.5 > 72 rm St andard deviation 0.1

2.2 10.9 nd (h) Dfference a bcd WV: final volune
dihegd M T3 A treatrdeiingived anT rmhi ofe2d. tin. Whilg, theHdMI&BA has an effect

rs) Test itemn =
SQHH%%EAQEI?Y'{ oﬁé%gtlgp?{d neg %’Bﬁk’le Vi t he
J&\@p’é@ﬁﬁr%@%g\@ﬁ aiven pb8aINs Echbﬁh%neé)re has an effect on the
$agftrial gatru,tlyy different than the control with respect

to the two Criteria, i.e. Vf and Trm These

conpositions therefore have a reducing effect on the

Mikiuve ty (of tdshatenh €3] fdrl its partAgjivesgar Tign tdfe'gfeater Whare ly2h". It
TiiRlste BV Vet Paoplel$ AT, Aoty oo prevented the
production of gas by the bacteria derived from the digestive content. The
combination of HMTBA and the cinnamon essential oil therefore has a very
strong effect on the bacterial activity, which effect goes beyond the sum of the
effects of the essential oil of cinnamon and of the HMTBA in isolation.

Mixture 1 therefore has a strong synergistic effect. See figure 6.

The measurement of Vf is an indicator of the long-term effect of the treatment.
The objective is to minimize the VA.

The items considered to be the most effective are those which minimize the
final volume and, at the same time, maximize the Trm.

Mixture 1 corresponds to these characteristics and it can therefore be
considered to be particularly effective.

Example 4

The experimental conditions and parameters of Example 1 are repeated in
example 4, according to Table VII below.
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HMTBA: bioavailable methionine in the form of 2-hydroxy-4-methylthiobutanoic
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Table VI

Results
The results appear in Table VIII below

Treatment Negative | \mtea | MmO | o

Control Item

Mean 518 421 377 253
Vf (ml) | Standard deviation 35 37 21 2
Difference a b b d

Mean 11.1 15.4 19.0 25.3

Trm (h) | Standard deviation 1.4 1.7 2.7 2.6
Difference a b d e

Vf: final volume of gas produced (ml)

Trm:time for which the gas production rate is at a maximum (hours).




HMIBA Item O HMIBA MEQ2 + MHE2 Repetitions 4 4 4 4
Dose of HMIBA ng O 83 0 83 provided w.% 0 100 0 84.7
Dose of EO provided ng 0 0 15 15 w.%0 0 100 15.3
noculumm 10 10 10 10 Buffer solution m 90 90 90
90 MEO : 3/4 tea tree and 1/4 cinnanon essential oil
HMIBA: bi oavail abl e nethionine in the form of

2- hydr oxy- 4- net hyl t hi obut anoi acid Table VI

Results The results appear in Table VIII bel ow

Treat ment Negative HMIBA MEO Test Control Item Mean
518 421 377 253 Vf (m) Standard deviation 35 37 21 2

Difference a b b d Man 1-]:56!;%2!“4 19.0 25.3 Trm (h)

St andard deviation 1.4 1.7 Dfference a b d e
Vf: final volunme of gas produced (m) Trm-tine for

YhisChndd1@gas dBﬁ%‘éﬁhtéH‘tHéittﬁel'é |§ta Sy Is'ﬁHr%fL&‘?LHe?\)veen the

%)HE}V@q@glean@ngp|5p;$9r38§$@€ ({;gﬁ?\g&&tﬁrrﬁg ofdeésentlal oil on the

bacterial activity.

The Trm of the negative control is 11.1h.

As regards the test item, which consists of 84.7% of HMTBA and 15.3% of a
mixture of 3 tea tree essential oil and % cinnamon essential oil:

- the HMTBA treatment gives a Trm of 15.4h. Thus, the HMTBA has an
effect on the bacterial activity when it is provided alone (difference with the
negative control), value of the difference: 4.3h;

- the MEO treatment gives a Trm of 19.0h. EO1 therefore has an effect on
the bacterial activity (difference with the negative control), value of the
difference 7.9h.

- the mixture (or test item), for its part, gives an Trm of 25.3h. The mixture
therefore has an effect on the bacterial activity which goes beyond the sum of
the effects of MEO2 and of HMTBA in isolation. Specifically, (25.3-11.1) is
greater than (4.3+7.9).

The mixture therefore has a synergistic effect on the bacterial activity.

The measurement of Vf is an indicator of the long-term effect of the treatment.
The objective is to minimize the VA,

The items considered to be the most effective of those which minimize the final
volume and, at the same time, maximize the Trm.

The mixture of this test corresponds to these characteristics and can therefore
be considered to be particularly effective.

Example 5

With Example 1, the effectiveness of the five mixtures of essential oils in
reducing the activity of the ileal flora derived from animals fed with a wheat-
based diet was shown.
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Vi Means 455 203 201 228 206

(ml) Standard deviation 11.8 8.4 1.5 14.4 13.9
Difference a b b b b

T Means 17.1 30.1 22.1 28.0 30.3

rm

(h) Standard deviation 0.68 1.86 1.18 0.63 2.20
Difference a d b c d

EO: Essential oil or mixture of essential oils
Table IX

In the table, the values of the parameters are significantly different at the
threshold of 5% when the treatments do not have any letter in common.

The four mixtures tested significantly reduce the Vf and significantly increase
Trm compared to the control.

Consequently, these products are effective in reducing the activity of the ileal
flora of chickens fed with a corn-based diet, both in the short term and in the




with a corn-based diet. Animals and sanples Conditions
identical to those of Exanple 1. Tests in vitro The
experinmental scheme is shown in Table |I for m xtures

2, 3, 4 and 5. Results The results appear in Table IX
below o+ +a++a :, mmmm Treatnent | o OOo0
OWWWW Z U2 ==2 VF Means 455 203 201 228 206

(M) Standard deviation 11.8 214 1.5 14.4 13.9

Difference a b bbb Mans 17.1 30.1 22.1 28.0 30.3

Trm (h) Standard deviation 0.68 1.86 1.18 0.63 2.20

g teremcs wad thecade W ths flera iohichiwkens fedriwithua evlodat-based

j jys Table I X In the table, the val ues of
t%ﬁez?g%é@h{ee?yfs are significantly different at the
tlihessaixtures agihgieiore pHectivawitb ihe twe tyies ¢ffjetsatsed.
letter in conmon. The four m xtures tested

nificantly reduce the Vf and significantly increase
%ﬁﬂ?ﬂﬁ%ared to the control. Consequently, these
products are effective in reducing the activity of the
i r,a chi ckens,. it rn- i o
Bognempofd il or HE ERBGIITRSY b eBohdl B oy sfntial ois i
veducing thegetiviytd thér dedll flora defived ifroke meat eiickiend was shown.
foh%aébj@é\ﬁ%dof this test is to determine the effectiveness of these mixtures on
the caecal flora of pigs.

Animals
Pigs were raised to the 100th day, then the content of their caecum was
removed under anaerobic conditions.

Tests in vitro
The experimental scheme is shown in Table | for mixtures 2, 3 and 4.

Results
The results appear in Table X.

In the table, the values of the parameters are significantly different at the
threshold of 5% when the treatments do not have any letter in common.

| 8 3| @

Treatment & |5 § = 3 = é =

z © b w - T

v Means 430 265 344 412
(ml) Standard deviation 48.0 2.5 27.4 17.4
Difference ab d c b

Trm Means 21.1 23.9 25.8 25.2
(h) Standard deviation 0.36 1.25 2.04 1.30
Difference a be c c




di et (exanple 1). These m xtures are therefore
effective with the two types of diets used. Exanple 6
In Exanples 1 and 5, the effectiveness of severa

m xtures of essential oils in reducing the activity
of the ileal flora derived from neat chickens was
shown. The objective of this test is to determ ne the
ef fectiveness of these nixturff on the caecal flora
of pigs. Animals Pigs were raised to the 100th day,
then the content of their caecumwas renoved under
e sdsintiaboihdi midxduee offessentiahoils t ro The experi nent al
schenme is shown in Table | for mxtures 2, 3 and 4.
Results The results appear in Table X. In the table,
the val ues of the paraneterkaRleX significantly
different at the threshol d of 5% when the treatnents

. T t t
B8 repfrés Pefpe Fegile s U Sigadn 1655 aBe mipprage for 4,
(alm‘d)s@macwal)dndmasetthe MTrdBcOmMPabePwith tAg codnfrof. fTdreembeures are

S AT R, Ay A i AR B 3 BEEC5G  e

Bbortgere @ndadn the longrtermxt ure of essential oils Table X
Thus, 3 mixtures function both on the flora of chickens and on the flora of pigs.

Example 7

The objective of this test is to compare the effectiveness of at least one
essential oil and of HMTBA when these compounds are provided separately in
the bottles (the two products are present in a small amount in 100 ml of
solution; there is therefore little direct contact between the molecules), or after
having been mixed prior to them being added to the solution.

Animals

For this test, ileal flora derived from 35-day-old chickens fed with a wheat-
based diet is used.

Tests in vitro
In this test, one of the mixtures tested in Example 1 is tested. The experimental
scheme is shown in Table | for mixture 2.

Results
The results appear in Table XI.

In the table, the values of the parameters are significantly different at the
threshold of 5% when the treatments do not have any letter in common.
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the m xtures tested reduce the Vf,
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i ncrease the Trm conpared with the control.

significantly
and significantly

The

therefore effective in reducing the
flora of pigs,
short termand in the long term Thus,

both in the
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function both on the flora of23chi ckens and on the

flora of pigs.

Exanpl e 7 The™objective of this test

IS to conpare the effectiveness of at |east one

essential oil and of HMIBA when these conpounds are

provi ded separately 1n the bottles (th¢ two productls EO 2 +
are present in a small anmpunt in 100 m |of sol ution

t here iss.lt)rgae{;ﬁgg?re [ittle|dir eegativent act ER2 weiMiTBAe HMTBA
nol ecul es); ter havling b 1 xed| pral 0. t he

bei ng added to the sol utipn. Aﬁ'i%pr{a s For Atk.%li’g]i'?lg t,”Separate
ileal flora derived fromB5-day-old chig¢kens fed witlh SUpply
a wheat - base%gérgg is used. Teggs in vitro l@ythis 407
test, ome_of the mxturesjytested T Exappte 1 s

Ml | _Thtandand dematienl | scheO.fts shown i n23dble || 244
for mxture Pifidfepedts The resujts appear ingTable b
RXtmthe tani e, the varpes of _ t1Te par aneters _are

si gni fiicant |y Meansrent at the 14.Breshold of 354 whe 19.4
@ (hq_eat SR AelRtioRave any ggkter ip comg 23 EO 066
2 + edat ment _Negat rve Ep2— Hivit A HVFfBA—Comt ot

LAf t er ﬂn‘ xi ngD¥égrene@ e supply MeAns 532]184 467 \f a

(mM) Standard deviation 20.4 23.3 24.4 Difference a ¢

b
EO: Essential oil or mixture of ess

ential oils

Table Xi

The effect of EO2 + HMTBA is much greater when the two compounds are
mixed before introduction into the bottle: the prior contact particularly improves
the action of the compounds on the flora. One may therefore imagine that
physicochemical interactions take place between the compounds, these
interactions modifying their effectiveness. This confirms the synergistic effect of
the mixture of a bioavailable methionine compound with at least one essential

oil.

Example 8

Animals

For this test, ileal flora derived from 35-day-old chickens fed with a wheat-

based diet is used.

Tests in vitro

The experimental scheme is shown in Table XII below.




Means 14.8 31.3 19.4 Trm (h) Standard deviation 0.45
3.31 0.66 Difference a Ca EO Essential oil or

m xture of essential oils Table XI The effect of E02 +
HMIBA i s nmuch greater when the two conmpounds are

m xed before introduction into the bottle: the prior
contact particularly inproves the action of the
conmpounds on the flora. One q?y t herefore i magi ne that
physi cochem cal interactions Take place between the
conpounds, these interactions nodifying their

ef fectiveness. This confirnms the synergistic effect of
the m xture of a bioavail abl e net hi oni ne conpound with

at—t+east—one—essenttal—ot+—bxanpte—§—Antrars—For
this test, ileal flora derived from 3%-day-old
chi ckens fef Miiang Wheat - bas|etlegatiue il-ﬁ\/l'i'ﬁﬁd' hests| Test
in vitro The experimental schemgohrosiown Tn [TabTe X [tem
bel ow. 24 Treatnent Negative HMIBA EQ Test Contr ol
Iltem HMIBA Item O HMIBA EO { EO Repetitions 4 3 3 %IMTBA
Dose of HMIBA provided ng O 1113 0 113{wt. % 0 100 O
89.7 Dose oflte® provided My 0 0 £3 13HMIB#% 0 EQ00 +
10. 3 EO
Repetitions 4 3 3 3
m 0 113
Dose of HMTBA provided - 0 113
wt.% 0 100 0 89.7
M
Dose of EO provided g 0 0 13 13
wt. % 0 0 100 10.3
Innoculum (ml) 10 10 10 10
Buffer solution (ml) 90 90 90 90
EO: Origanum oil
Table XII

Results

The results appear in Table Xlll below. In the table, the values of the
parameters are significantly different at the threshold of 5% when the
treatments do not have any letter in common.
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Table Xill

When it is used alone, HMTBA has no significant effect on fermentation, as

observed in Example 1.

The origanum oil increases the Trm by 2.3 hours on average compared to the

negative control (significant effect).

The mixture of origanum oil and of HMTBA increases the Trm by 4.3 hours
compared to the negative control. The effect of the mixture is synergistic on the
activity of the bacterial flora. The oil and the HMTBA therefore act in synergy so

as to reduce the activity of the flora in the short term.



CLAIM5 1. Synergistic conposition of bioavail able
nmet hi oni ne i ntended for the feeding of |ivestock,
conprising: a) a bioavail abl e nethi oni ne conpound, and

b) at |east one essential oil. 2. Conposition
according to Claim1l, conprising at least 5 wt.% of at
| east one essential oil. 3. Conposition according to

Claim1, conprising: a) from§6to 95 wt. % of a

bi oavai | abl e net hi oni ne conpound, b) from5 to 95

W . % of at |east one essential oil, and c) optionally,
at | east one other conpoundCLAIM&onposition according
to daim1l, consisting of: a) from5 to 95 w.% of a
bi oavai | abl e net hi oni ne conpound, and b) from5 to 95
wt. % of at |east one essential oil. 5. Conposition

according, S?néf@(sﬂ?ﬁ@oﬁfpo"sm%npéﬁBﬁﬁvﬁgaﬂb%@ﬂ'go?ine intended for
hafﬁq?#rlged in that coppound a) Is selecte rom

ﬁ%ef 158" HYaSLegk, CPMPRBING oni ne or D, L- et hi oni ne),

or oageadfiodnteﬁlad&ﬂin‘e&ﬁbmﬁe,com&dd urds apdl t, am de, al kyl

and i . ket one derivative,

hydr giéﬂa?e%gk éaﬁ%tsgémbaﬁg)g“ vative of these products.

6. Conposition according to any one of the preceding

cl ai ns, i o : 0 i °

ener al ??%ﬁggm‘%ﬁ’@%@'&@m Wﬂﬁ"&%ﬁﬁfg‘“‘ 5 wt.% of at
east eserassepfig)oilan’ i sopropyl group and R represents

-OH or -NH2. 27 7. Feed additive containing the

conpost té.%o%%%%i?igh% cct)%ir?gnyo 8[]’;1?m 1, comprising:

a) from 5 to 95 wt.% of a bioavailable methionine compound,
b) from 5 to 95 wt.% of at least one essential oil, and
c) optionally, at least one other compound.

4.  Composition according to Claim 1, consisting of:
a) from 5 to 95 wt.% of a bioavailable methionine compound, and
b) from 5 to 95 wt.% of at least one essential oil.

5. Composition according to any one of the preceding claims,
characterized in that compound a) is selected from methionine itself (L-
methionine or D,L-methionine), or one of its derivatives, such as salt, amide,
alkyl and alcoholic ester, ketone derivative, hydroxy-analogue or a derivative of
these products.

6. Composition according to any one of the preceding claims,
characterized in that compound a) is of general formula (1):

H
\3/\#\:009
R’
in which
R represents H or an isopropyl group and
R' represents ~OH or -NH,.



of Clains 1 to 6. 8. Feed containing the conposition
according to any one of Clains 1 to 6 or the feed
additive according to Caim7. 9. Use of the
conposition according to any one of the Clains 1 to 6,
to obtain a feed additive. 10. Use according to Claim
9, for lowering the activity of the endogenous flora
in livestock. 11. Use accordi?)g to daim9, for
conbating the harnful effects”of the pathogenic

m croorgani sns of the intestinal flora of |ivestock.
12. Use according to Caim9, for inproving the

f L _ . S
%;’L@fiﬁﬁ% AR FRAHER, R, &irfiochion s88bidrig'to any one
o) aims 1 1o o©.

8. Feed containing the composition according to any one of
Claims 1 to 6 or the feed additive according to Claim 7.

9. Use of the composition according to any one of the Claims 1 to 6,
to obtain a feed additive.

10. Use according to Claim 9, for lowering the activity of the
endogenous flora in livestock.

11. Use according to Claim 9, for combating the harmful effects of
the pathogenic microorganisms of the intestinal flora of livestock.

12. Use according to Claim 9, for improving the performance of
livestock such as growth, viability, homogeneity, and production efficiency.



