
I  Food supplement for animals, comprising an olfactory additive  The
present invention generally relates to the  feeding of animals and in
particular to the 5 complementation of this feeding with an active
compound,  i.e. an amino acid or an amino acid derivative, for  example
methionine. The present invention it particular  relates to a feed
complement for animals comprising at  least one amino acid or amino acid
derivative and at least  10 one olfactory additive. Feed complements for
animals are products  intended to be ingested, as a complement to
ordinary  feeding, in order to compensate for insufficiency in daily  intakes
of certain compounds. For instance, it is 15 generally known how to
complement Livestock feed rations  with active compounds, in order to
increase zootechnical  performances of raised animals. The vocation of
animal nutritionists is to  provide a large range of feed complements which
meet  20 expectations for feed manufacturers and breeders. Many
methods for synthesizing different active compounds are  thus being
developed regularly and the resulting active  compounds are brought on
the market preferably in a f o_m  which may be easily added to feed
rations. Active compounc. feed _nt akc 'into the protein.  metabolism is
essential. Whereas carbohydrates are stored  as gycogen and lipids as
t-iclycerides, feed intake of  active compounds in the animal protein
metabolism, and  5 notab-.y amino acsdr 



5 +- .,, ensures thca renewal of proteins of  the organism (the compound
is then active for 4.,r sivo  protein synt'nesis) and the synthesis of
absolutely  necessary nitrogen-containing molecules (f or example
carnitine, creatine, or nucleotides). 10 Nevertheless, it is known that
certain active  compounds in the protein metabolism, and in particular
amino acids, have organoleptic (i.e. generally perceivable  by sense
organs) properties which do not make them very  attractive for ingestion.
Thus, certain active compounds 15 seem to cause reduction of ingestion
in animals, which is  notably expressed by perceivable deterioration of
growth  performances. So many formulations and methods have
attempted  to solve this problem. 20 Notably, techniques for changing the
functional  groups of the active compound have been developed. These
technicries attempt to change the actual active compound,  in order to
change its organolep--ic roperties. For  example, this is the case of
application EP 0 015 668 25 which relates to polyamino acids digestible
by proteolytic  enzymes present in the digestive systems of animals and
humans, and which have a 'less unpleasant" smell than that  of the
corresponding free amino acids. Also, certain sweeteners have been used
for  30 suppressing the bitter aftertaste of certa=in active  compounds.
Notably, US Patent Application 2002/0193343  describes taste-masking
compositions comprising at leas one compound with sn ur. easanL taste
(amino acid, protein  hydrol....ysate, and/or u_oteir component), in which
7he  



unpleasant taste of the compound is masked by adding  sucralose
(sucralose is a synthetic sweetener with a very 5 strong sweetening
power), in order to provide final  acceptable compositions as regards
taste. It is important  to notice that the compositions are intended to be
ingested by consumers, i.e. by persons who purchase the  complement
and subsequently have the possibility of  10 returning to said complement.
Also, US Patent 5,175,121 describes a food  additive based on a
methionine hydroxy analog and which  comprises a taste-masking agent,
for example synthetic  molasses known for its taste properties, this
masking 15 agent forming a coating adhering around the analog  particles.
The feed complements contemplated by the present  invention are
intended for animals. They should therefore  20 have certain
characteristics which differ from complements  intended for human beings.
Today, the problem is posed of providing further  improvement to feed
complements for animals and notably of  increasing their intake by
animals. 25 Therefore, the object of the present invention is  to retain
other ways as those described earlier for in  particular improving
appeter_ce of the feed complements  contemplates earlier. Another object
of the present invention is to  30 improve the conditions of applying said
complements for  the human technician, at tn.e same time. 4  The
inventors a aerpectedl eal'zed chat a low 



conten,.t or even an infinitesimeal. content of of:Lac'cory  additive
neutralizes the smell of the active compound  within. the feed
complement, even so this, active co-vooand  5 is present at high content
within the compieraen`. Accordingly, the feed complement for animals,
which is found in a divided solid form, or in a licruid  form, according to the
present invention, comprises a'- least one active compound, i.e. an amino
acid, or an amino 10 acid derivative, present at a content higher than or
eclual  to 50% by weight of the feed complement, and is  characterized is
that it further comprises an olfactory  additive, present at a content less
than or equal to 3% by  weight of the feed complement, said olfactory
additive 15 neutralizing the smell perceivable by humans, of said  active
compound. Two types of amino acids are distinguished,  essential amino
acids which mast be provided through  feeding (histid-ne, isoleucine,
leucine, lysine, 20 methionine, threonine, trypcophan, valine) and
unessential  amino acids which the organism may synthetize (alanine,
arginine, asparagine, aspar_tate., cysteifie, glutama-e,  glycine, proline,
ser_ne, tyrosine Such compounds are  also called "nutritional additives".
25 The term "amino acid derivatives" for example  means salts, amides,
alkyl and alcohol esters, and hydrroxy  analogs of amino acids and their
own derivatives. For info_inatio_- only, an amino acid d-Livat-Ave
accord'ng to the present invention, 2-hydroxy-4- 30 meshy_r_hiohu yric
acid hereafter called HMB or hydroxy analog of methionine), is known to
be used as an analog of  



met:h. o,r'....._ne for feeding ' es ock. it has the advantage of occu, ri ni.r
in i-g Ord form, -vi-~ ch tacrlit~ ten i 1_ . use by  feed producing
compan',es. These also may be meth_onine aiky_l esters or .the  hydroxy
aria-log of me`h or. e, the alkyl chain of which -o- 5 example contains I to
12 carbon atoms. The alkyl chain may be branched, linear or cycl'_c, for
example isobutvl or  t ert-butyl . The feed complements of the invention
may also  comprise several amino acids and/or amino acid  10
derivatives, for example a mixture of me'thionine and its  hydroxy analog.
It is certain that the choice of the amino acid  or the amino acid derivative
is related to its  bioavailability in the blood. This bioavailability passes 15
through determination of the active compound rate in the  bl.ood, relatively
co the amount of active compound  introduced into the ration of the animal
. This  determination takes into account the absorption rate in  the
intestine during the digestive transit, the passing of 20 the food bolus into
the different stomachs of polyga.stric  animals and the transformation
-'ace of the active compound  if the latter is not direccly assimilable by the
organism  ,for example this is 'the case of the hydroxy analog of
methionine) 25 The choice of the am-no acid or the amino acid  derivative
is also related to the sought-after  zootechnical effect on the animal. For
example obtaininc a  beneficial effect on breeding a::.ke increasing the
fertilization percentage may be desired. It may a:iso be 



30 desired to increase the mi _k volume or the milk protein  co i, ent in
cattle. It may he desired to enhance o owth of  the animal; For examrile, n
:ethionine complementation is 6  ecmuired in monoaastri_c E,nim is this in
order to  er_sure opt--mu. nerformmance;. Said amino acid or ammo acid
aeriva _ve is found  in a form. ita~ e for it to he added. to The feed  5
complement. Notably, It may be found. naturally in a divided solid form, for
example as granules, powder or as  a liquid, or it may be in a suspension
or solution. Also,  said amino acid or amino acid derivative, may be found
in  a coated form, in order to avoid enzymatic destruction 10 which occurs
at a certain pH, for example in the paunch of  ruminants and in the same
time to allow controlled release  of the amino acid or amino acid derivative
in another  portion of the digestive tract. The amino acid or amino  acid
derivative may also be found in the form of extended  15 release or
controlled release tablets. According to an alternative of the present
invention., said active compound is meth! onine and
2-hydroxy-4-n:ethy-thio-butyric acid. The term "animal" more specifically
means  20 livestock and notably grazing animals ((notably cattle  raised
for meat, milk, cheese, and leather; sheep raised  for meat, wool, and
cheese; goats; sw-ne), rabbits,  poultry .chicken, hens, turkeys, ducks,
geese, and other  fowls), aquatic animals (for example fishes, prawns, 25
oysters and mussels) leisure animals and pets (notably  horse, dog, cat).
Cattle or bovines are a subfamily of  



bovidae, ruminant polygastric mammals, which comprise  several
important l vestock species (milk breeds, meat  breeds and mixed breeds)
30 An olfactory additive" means any substance,  compound or compost
io=., in entionally added to another  compound or compo,it..or which
cnang ti,e proper lfac'or`; 7  ar, ct : i.s : cs of tue compot:nc. or o he
compos_ o.:., to which it _ added.. This additive may include a nutritive
value or not, and be consumed or not, as a food p' s;'.  The term "olfactory
additive" also covers any mixture o 5 substances or any fraction, for
example obtained from a  p'.ant. For example, i.t may be a complex
mixture of  volatile compounds. Thus, "olfactory additive" refers to sense
of smell. ,Strictly, it only applies to what is  perceived by the nose, as
opposed --(D the term "taste"  10 which refers to a property or character
perceived by the sense of taste. However, said, olfactory additive may
also  act on the taste, this at the same time as on the smell.  The term
"taste" or "flavour" which qualifies the property  of a product of developing
one or more of the four 15 elementary flavours: acid, bitter, salted, sweet,
by  stimulating the gustatory system. For the purposes of the present
invention, the  term "olfactory additive" covers scents in general,  fragrant
substances, fragrant preparations, perfumes from 20 transformations,
smoky odours or their mixtures. This may  be a natural scent, derived in
the majority of the cases  from flower plants, or an artificial or synthetic
scent  which has the advantage of being less expensive. The  



olfactory additive according to the invention may also be  25 formulated
from one or more aromatic substances. The term "aroma" is also covered
under the  generic term "olfactory ad.dt.tiveprovlo.eo. that said  aroma is
characterized by olfactory properties, in  addi ti or to its gustatory
properties. Hence, aromas having 30 both olfactory and gustatory prop
rties involving the  sense o`_ sine 11 and of t._ste resp ~_ve.ly, are
suitable  for the present rvention. Never--h ess, it needs to be 8  specified
that acco_-dnq to the pie e, invention, the  sought after effect is the one
whi h is related to the  olfactory properties of the additive. Nevertheless, it
is  obvious that a compound which has gustatory properties in 5 addition
to olfactory proper'. ie: cannot be excluded from  -.he field of definition of
the term olfactory additive".  The olfactory additive may be obtained by
appropriate physical processes, or_ enzymatic or  microbiological
processes, from a material of plant or  10 animal origin, either as ps, or
transformed for its consumption by traditional methods for preparing
foodstuffs. It may also be obtained by chemical synthesis  or isolated by
chemical methods. Finally, this additive  may be obtained by heating a mi
xt..re of ingredients which 15 do not necessarily have olfactory properties
individually.  Generally, the olfactory additive should moreover  meet very
strict constraints, and notably relatively to  applicable regulations as
regards toxicity levels because  of its ingestion by the animal. 



20 Different perceptions may characterize an  olfactory additive according
to the present invention. A  distinction is generally made between the ton
note, the  body or middle note, and the back note. The tor, note is  the first
perceived olfactory impression, which is due to 25 the volatility of certain
raw materials which compose it.  It promotes mmedia detection of the
odor. For example  this is the case of lavender perfume. The second
perceived  odors are the body notes which pees-st for several hours,  for
example the woody odor. Finally, the back notes are 30 the third
perceived odors. As an example, this is the case  for van'_l--a and amber.
9  An olfactory additive according to the p,_.,a n: lnvention may he
selected by taking into account the  succession of perceptions. According
to the present inven'-.__on, .he feed  5 complement comprises at least
one feed complement as  defined earlier, present at a content higher than
or equal  to 50% by weight. of the feed complemen7. Hence, the amino
acid or the amino acid derivative, accounts for at least  the half of the
composition by weight of the feed 10 complement. The feed complement
is therefore mainly based  on an amino acid or an amino acid derivative.
Also, according to the present invention, the  feed complement comprises
an olfactory additive present at  a content higher than or equal to 3% by
weight of the feed  15 complement. According to an alternative of the
present  invention, the active compound is present within the feed  



complement at a content higher than or equal to 90% by  weight of said
complement. According to another 20 alternative of the present invention,
said olfactory  additive is present within the feed complement at a  content
lower than or equal to 1% by weight of said  complement, and preferably
at a content between 0.01 and  1%, or between 0.C3%, and 0.1%, by
weight of said  25 con-dement, 1r_ addition, the present invention
characterized in that said olfactory additive neutralizes  the odor of said
active compound. "Neutralizing! means the  action of cancelling out or
suppressing the odor of the 30 active compound, perceivable by the
animal and/or the  numax. According to another embodiment of the
present  invention, said olfactory additive masks: the odor of the 10 act i- i
mp ou.nd-. 1`7aSJ{: Ii C; " means t" - action o f not only cancelling the
odor of the active compound, but also  substitnt.ing for the 'latter another
pleasant or acceptable  odor for --late, animal a.nd; or for the human
T"h:er-efore the 5 verb "to mask" is at c: h3 g~he_ ieve_ r `lat'iv-'ly to the
verb "co neutralize". According to the present invention,  the additive
neutralizes and then possibly masks the  unpleasant odor of the active
compound. In addition, the olfactory additive may impart to  10 said
complement an odor distinct from the odor of said  same complement
without said olfactory additive, and this  in a way perceivable by the
animal. Perception of the olfactory additive in animals  may be established
by significatively or discriminately  



15 differentiating a behavior of zootechnical interest, for example
appetence, with regards to the feed complement  without the olfactory
additive and to the same complement  with said olfactory additive,
respectively. Such a perception characteristic in animals for  20 example
may be demonstrated by applying a consumption  test, consisting of
comparing consumption of feeds  containing said different comp-_ements,
and of feeds which  do not contain any of them. Hence, genera-ly, the
goal of the test is to  25 compare consumption by an animal population,
when this  animal population has the choice between feeds containing  the
a.77' '-ve compound to which the olfactory additive r_  added, and feeds
containing the am no atcid or the. amino  acid derivative without the
olfactory additive, the latter 30 for example being used for increasing
appetence for the  fend. "Appe+ence" -near..: t:-_,e desire to absorb the
feed in 11  e ponce to Perception C)f t.1? organoi ep t.C features of  said
feed. The consumption tesc may Therefore be used for  erauat-nu, .he
effect./ eress of feed comple-Tents. 5 The test should meet requirements
of the European  Di_recti_ve. as of 24.1..86 relative to the urotection of
animals used for experimental purposes or other scientific  purposes.
Each feed complement, either including or not ar_  10 olfactory additive, is
called a test item. Ir, a first  phase, the followed experimental plan, i.e. the
tested  



animal species, the numbers in each group, the followed  diet, the
duration of the diet and the dosage in each test  item are defined. It is also
necessary to select a basic 15 feed to which are added different test items
to be tested.  This basic feed for example may comprise maize, wheat,
peas, and soya. Controls may also be included in the  study. Such a test
is for example applied in Examples 2,  to 4. 20 The feed complement
according to the invention  comprises an active compound, i.e. an amino
acid or an  amino acid derivative, at a content higher than or equal  to 50i
by weight of the complement, and an olfactory  additive as defined earlier
and present at a content less 25 t'-,an or equal to 396 by weight of the
complement. The feed  complement of the present invention additionally is
likely  to comp,.-i_se other ingredients. Among the =latter, binders  and
diluents, for example water, may b-_, :rientLorel for  example. It may also
comnri.se several amino acids and/or  30 derivatives of amino acids. As
explained. above, the amino acid or the amino  acid derivative its selected
according to the sought-after. to zootechnical effect (growth, ni!'r.
production ...). ^lso, the  global composition of the feed complement
according to the  invention depends on the- - ethnical effect of s i d
olfactory addi_ti-ve. "referentially, said olfactory  5 additive increases
aoue*_ence for said complement  relatively to the same complement but
without said  olfactory additive. The feed complements of the present
invention are  



intended for animals; the odor of the complement to which  10 the additive
is added should significatively or discriminately be perceivable by the
animal, for which the  ration is intended, and this relatively to the same
complement but without said olfactory additive. In addition, the feed
complements according to  15 the invention are notably handled by all the
persons  applying the additive during manufacturing of the  complements
or feeds, and it is advantageous if the odor  of the complement to which
an olfactory additive is added,  is also perceivable by humans. Hence,
advantageously, the 20 complement according to the invention comprises
an  olfactory additive which neutralizes the odor of the  active compound
in a way perceivable by humans. In,  addition, this olfactory additive
imparts to said  complement, an odor perceivable by humans and distinct
25 from the odor of said same complement without said  olfactory add'
ti-ve, i-.e., either suppression or  neutrali_zatlon of the odor attached to
the active compound  or characteristic thereof, or substitution for said odor
of a new or other odor, pleasant or acceptable to 'humans. 30 Said feed
com_clemen'c is obta.ned by tai ing ese - -11 different consY tuents a a
offacto y additive and the  active compound are tt efo_ thoroughly mixed.
Po-'r, f these compounds are, 'fri no way,', separated by any suit able:
barrier. '11h e di f '-_rent frac;ran' mol e cn es are in contact  with each
other. Hence, accordiro to an all- ein;_ti ;,e rIr the -- -~ present  



invention, the active compound and the of factory addit-ve  are mixed and
in contact with each other. The present invention also relates to a feed for
animals, notably of the feed ration type, comprising the  10 feed
complement as defined above. The present invention further relates to a
method  for feeding a bred anima= characterized in that a feed
complement as defined above is added to the feed ration of  said animal.
1$ The present invention finally relates to the use  of the feed complement
as defined above for feeding a bred  animal and mossihl-y for improving
its zootechnical  performances. 20 With the Examples below and the
figures, it is  possible to demonstrate certain advantages and features of
the present invention. Fi-g. - is obtained from data of Table I. I-. _='_us
Crates  the effect of the olfactory additive on the odor of the  25 active
compound no.1 (methionine hydrox_y analog). Fig. I_ is obtained from
data of '!,able II. It illustrates  the 'fect of the olfactory additive on the odor
of the  acti+ve compound ro.2 (met_hiionine hvdroxv analog isopropyl
ester-) 30 14  Example The goal is to determine the minimum
concentrations of an  olfactory additive wi-r wh. cb the sulfur odor of two  5
active compounds may be masked. The selected olfactory additive in a
composition with a  



back note notably of the vanilla type and with fruit notes  (pineapp_e, The
hydroxy analog of met-iionine (active  compound no.1) is marketed by
Adisseo, under the trade 10 name AT68. Methionine hydroxy analog
isopropyl ester  (active compound no.2) is marketed by Adisseo under the
trade name MetaSmart A range of solutions of active compound no.1 and
of active  compound no.2 is prepared, containing variable additive  15
concentrations: 100 g of active compound no.1 or active compound no-2
is poured into 6 glass 123 ml flasks. In  of the 6 ~lasks, the following
amounts of olfactory  additive are added: 0.010 g (i.e. a solution at about
0.010' by weight of olfactory additive); 0.030 g (i.e. a 20 solution at about
0.03% by weight of olfactory additive)  0.1 g (i.e a solution at about 0.1%
by weight of olfactory  additive); 0.3 g (i.e. a solution at about 0.3% by
weight  of olfac ory addittive) and I g (i.e. a solution at abou t  1% by
weight of olfactory additive). The flasks are then  25 stoppered and
manually shaken. Assessmen'- of the odor perceived by humans, of the
aforementioned solutions is performed ir_ the following  way: the pleasant
or unpleasant character of the odor  q_ven off by the product (an active
compound with o 30 w,vitnout any olfactory additive)Is assessed by a
panel o`_- noses `_ormed with 12 persons. Each person givL his h_r
perception according to three criteria: 1  - leasanc acccptab'e  pleasan-..  



The 6 asks of mixture are placed on a l n ben _ , u -der 5 an operating
tune hood. The f-asks are each opened in !_ura  and the tester dips a
str'_p of paper into the mixture,  over 1 cm. The paper is carried up to the
height of the  nose and the person from the panel smells the paper
rapidly and then gives xnis/her assessment according to -he 10 three
sensations. One starts with the control flask  without any olfactory additive
and then one continues with  mixtures with increasing concentrations of
olfactory  additive. As soon as all the answers have been obtained  with
the pane-'m of noses, the flasks are again stoppered 15 and placed in an
oven an 42C for 4 weeks. At the -end of  the lapse of time, the products
are brought back to room  temperature, and a new assessment of the
odor is performed  by the same panel of noses. The detailed resulns from
the consultation are  20 shown for each type of product: Tables I and II. A
Assessment Tables Table T : Assessment of the odor of the mixture,
active compound no.: and olfactory additive at different  25 concentra
ions. +-: pleasant  +: acceptable  -: unpleasant 16  - o.f. ad... old. add. j
-Liz adc. oif_ _dd  active active active act.i.cc- acc_vr compound
compound compound compound  



compound .no.1 no.1 0.302 g/kg no.1 no. no.1  0.'10.6 g/kg 1.001 g/kg
3.02 g/kg 9,97 g/kg  k 1, (0. 1g7 k4' ( g/kg) (3g kg7 (109/k9) -er httc..  r 1 (
r i r 1 a  mono _ Om mont mont Room Room m ,u Room Room month
temp h h Temp. Lemp. aging temp. -emp. aging  agin agin agin at at  9 at
g at g at 40C GOl:  40C AMC 40C  Panel 1 '',. - - - - + + + - Panel '-- panel
Panel  ------------  .. + + + + + _ .. _  Pane '. Panel  Panel  Panel  + _ +
Panel  Panel 0 13 "l17 I ~a I 



ri:_ 42 32 33 17  m 7T : A-5C T[teY]t ot L ht. ?ClOS of -.1-e Il7 riri7rFapt _
vc compourul _io. ~ and o _-acto_-y additive at different  concentrations
++ o_easant  5 -1 . acceptable  - unpleasant 188  ~l adc. of l@,_; 0,1 r,
add. o1L. ada.{ olr. add./ active active active  active_ active  compound
compound cwpound compound no_2 -compound _c.2 nc.2 -n.2 no.2  1.01
4/k4 3gfkg j0.12 g/kg 0,34 g/kg IC a ( i (ig/lcg) 3g/ag) 10.03 g/kg  /kg) 0 '3q
:cg) rlgg;;cgj __ 4,.Ce Afte At tc 1 r _ -_~f ta!- After 1 ~  }mont moat mon
Room t  !month rc-.th o Room h Room Room Loom  Temp. aging aging
agin tamp. agin tem?. temp. camp. agin  c ~ .-t at c{ at c at  



4DC 40C 401Lv anon 4V"::  Panel .- - - - - + -- + --I  Panel - -'  Panel. Pane
1-1  Panel  S Pane- 6 + ++  anal 'lana'i  ane!  P Panty!  1]. - +  Mcep t ch i
0 0 0 25 33 58 66 68 41 ! 58 19  B. Re.spons~ carves Fins. 1 and 11 are
obta ned from ch data of TaC?i-es I arc_  ii, y illustrating the acceptability
rate _oi  each mixture, by averaging the obtained -responses. 5 _dB: as
_esponse ++ (i.e. pleasant) is only obtained once  per mixture type, it is
accounted for-r- the i responses  (i.e. acceptable) As it appea . -upon
reading Fig. I, adding the o factoring  additive has a notable effect on the
perception of the  10 odor of active compound no.1. As soon as the
concentration of olfactory additive 'Is 0.3  



g/kg, -70 of the panel find the odor of the mixture  acceptable. But,
regardless o_ the incorporation dosage, there is no  15 majority for finding
that the odor is acceptable (from 1  g/kg to 10 g/kg) In the corn en--s from
the _nerdoers of -he panel, it is noted  that beyond 3 g/kg it s the odor of
the additive which.  predominates without however making the mixture
pleasant. 20 and _ion of 7 g per kg of active compound ro."1 may
therefore be -recomriended in order to optimize the  neutralization of the
had smell of the active compound  no alone. AA d'-fferent response curve
is found after aging solutions  25 supplemented with olfactory additive, for
1 month at 40C.  This time, a neu - izi..ng effect is perceived from C . "! g
of aroma per kg of active compound no.1 onwards since 33  of the panel
t_ni- me find the odor of the p_oduc`  a:certoe. 30 The a ceptat. ~ty
majority is reached from g/kg. 20  rnd then at 10 q, the inverse efiec i_;
~"_oduced, the too  s tron odor o`. th:.e olfactory aCid.i Live do Peates
sign7ficantly. After aging -here is an improvement in the accep-abi -7-Y  5
of the ini-xture, no doubt because nad-smelling volatile  Compounds from
the active compound no.I have been decomposed. The olfactory additive
is very stable under  these conditions. The recomnm n ation for I g/kg
remains  unchanged. 10 



As is shown by Fig. II, adding the olfactory additive has  a notable effect
on the perception of the odor of active  compound no.2. From an addition
of 0.3 g/kg, of active  compound no.2 onwards, 25% of the panel find the
odor of  15 the product acceptable. The optimum. for the acceptability
response (2 persons out  of 3) is reached for an addition of 3 g/kc. As the
acceptability % decreases for the 10 g/kg dose (too  much olfactory
additive gives an unpleasant smell). 20 Therefore an addition between 1
and 3 g is recommended so  that the neutralizing effect is effective. The
same effect of aging on the effectiveness of the  neutralizing agent in the
sense of improvement, is  reported. 2 ?.fter _ month at 40C 2of the panel
find the odor of  the mixture acceptable with addition of 0.3 g/kg (versus
0% -.,r t'_,. the fresh product) The :la o ity of the pane] (r,%) find the
riixt'._re  acceptable with an addition of I g/kg. 30 At ' g, there is no differ
ncE in perception and at 10 g,  there is an improv _C..ent in acceptab t'y'
bctweer. t=i! and  t= month. 21  From t ris, it is Conc I ud.ed that the ol_,yc
-~i"`, aodi t..,.`-,"e.  does not undergo any deg adatior during a storage
period  of one month at 40C and that bad smelling volatile  compounds of
active compound no. 2 may also be ransformed.  Example 2 The goal of
the test is to compare the consumption by 7- 



10 day chickens when they have the choice between feeds  containing
methionine hydroxyl analog (lest item no.1) or  methionine hydroxyl
analog to which. __gkg of olfactory  additive is added (test ir_em no.2), for
a same supply of  methionine, wi`h comparisons per pair and depending
on the 15 methionine source provided by the feed from DO to D6 (test
items no. 1 or 2). The test item no.2 therefore comprises 99.9% by weight
of  methionine hydroxy analog and 0.1% by wej.ghu of olfactory  additive.
20 The test items are 'incorporated into a mixture of maize  and soya,
which is used as basic feed. The consumption  measurements are
performed over 24 hours. The experimental plan is the following: 11  Diets
--  needing from Test item no.1 Test item no.2  0 t.o D6 Feeding from Test
item Test item Test item Te,t item i  D7 to DS no.1 no.2 no.1 no.2 Doses
(a) 0.17 0.17 0.17 0.17  Numbers 100 100  200 male ROSS stock chicks
are selected and placed in  cages fitted out with a water bowl and a feeder
with a 5 capacity of about 0.3 kg. 10 chicks are placed per cage.  The
animals are separated into two groups, receiving the  test -item no.1 or 2,
during the experimental pre-period  



e. from DO to D6). During the experimental phase (i.e. from D7 to D8),
--he  10 animals have the choice between the feed they had the  first 6
days, and the other feed, each of these feeds  being located in two
different bow' feeders of the same  cage. Feeding _s ad liu-it r! with
checking of the  consumptions at TO + 1 hour, TO + 2 hours, _O + 4
hours, 15 TO + 6 hours, TO + 8 hours, TO -i 10 hours and TO + 24  hour s
. Moreover, at each check, the t, ,v-) howl feeders are  interchanged iT_
order co preJerT the an -ma''' .9 `om being  accustomed. to the p
s':ti-oning of the bowl feeders. zo IJ  Results . c~dir.g from DO Lo D( Test
rtem no.1 Tes_ Stem xa2  se_u m from T I,  D7toDE 2c's` 'neat 2esIL Lt.r
UIltitem pest i.em I no no. 2 no. 1. no_2  Consu"ti?_icn (0) D'retS I "A E C
Tr,  Average 3.4a 14.6ab 14./cd  Stand. dev_ 3. 81  .76 TO--111 6 1; i.d7.
02 28.a ~.1 39.4 18.01  Delta (%) 32.1 28.1  .Average 22.9a 27, -'a1)
23.9a 30.61)  L TOf2 -and. dev. 4.6. 6.44 4.27  = -  



Cv 20.4 16.0 26.9 Q;  Delta 28.0  Average .3 6 .la 49.32 40.4a 49.3b
Stand. do.. 6.76 4 1_.78 T0+4h CV 18.7 29.2 14.91  Del a 35.6 Z2. "I
Average ,2.5a 65.82 56.1a 67.72 T0+6h Stand. de... 6.24 6.3. ..12.37  CV
11.9 9.7 2] L 18.28  Delta (3i 25.3 19.8  Average 66.2e 89.42 71.7a 89.22
Stand. dev. 7.8E .. i3 TO+8h 11.42 1.70  C, w 7.1.9 S.7 2.1.5 13.19  Deitn
3., U 9  Aver ae 83.8a 109.6288.7.a 109."2 Stanc. dev _9.97 11.12 15.13
13.9:  10.1Oh - 11.8 10.1 17.2 2.69  D 21L, (oi 33.8 24.3  R- ciaae 1A.Ba
"109 6n ? 6a 212.8E TOy. LIi Stand dev. 1=.77 1 85 .90 ' 9.18  ~~ 9.2 8 5
76.0 9.01  lelte (%) 30.3 29. J RB: The averages followed a)y the same
letters a. no`.  si_crnificdntly different a- the 5<'% threshold. 24  The i l lr.st
a ._.d cons'ampt _o.n is the consumption p e-, cage, e for 1(i chic= . This
cons umptI.or. satis 'J es 



the  fo-.lowing formula: (weight of the feeder at the end of the  period)
(weigh- of the feeder at hie beginning of the  5 period) The averages are
performed over 10 cages per diet choice.  As soon as TO + 1 hour, it is
reported that test item no.2  is pre erred to test item no.1. For the first
series  (diets T-_ and B), __.e., for chicks which received 10
pre-experimental feedinc based on rest item no.1, the  consumption of test
item no.2 is 17.7 g (diet 3) versus  the consumption of test item no.1 of
13.4 g (diet A).  Thus, the chicks consumed an extra 4.3 g of test item
no.2  relatively to test item no. 1, i.. e. 32% more. Also, for 15 the second
series (diets C and D) , i.e. for chicks which  received pre-experimental
feeding based on test ''item no.2,  the chickens consumed 18.7 - of test
item no.2 (diet D)  versus 14.6 g of test item no.1 (diet C). Thus, the
chickens consumed an extra 4.1 g of test item no.2  20 relatively to test
item no.1, i.e. 2,8.1% more. The checking of the consumptions at different
times shows  that at each time, test iterr no.2 preferred to test  item, no .1
. The variance ana tne standard deviation are inaicators of  25 dispersion.
They show values which are no- very disuersed  around the average, and
so globally homogeneous series.  Thus, compar-son of the diets shov:s
that the animals  :)refer the feed containing test. item no.2 to test. i`.-.c_m
no. 30 Furuhermore, i-t is interest'ng to report that the anima's  



prefer test item no.2 to test i-em no.1 over a ~14 hour 25 consumption
when the teed from DO to D6. contains -est 'i_t.em  rio.2. It sh a l6. be
fully noted that a low olfactory additive  5 content, i.e , 0.1 by weight in
Lust item no.2, earls to  a sign-fi_cant preference of the anmals in terms of
consumption. The olfactory additive neutra' i zes the odor  of the
methi_oni.ne hydroxy analog, while the latter is  present at a weight
content of 99.9%. 10 Examole 3 '.'he goal of the test is to compare food
consumption of 6  15 day turkey poults when they have the choice
between feeds  containing metr_i.onine hydroxy analog (test ter, no--),
methionine hydroxy analog to which 0.5 g/kg of olfactory  additive is
added (test item no.2) or methionine (test  item no.3). 20 Test item, no.2
therefore comprises 0.05% of c)-factory  additive for 99 95% of
meth.i.on_ne hydroxyl analog. The test items are incorporated into a
mixture of maize  and soya, which is used as basic feed. 25 The
experimental Man. is the following:  30 26  FeFdi ro?r. ll0 to Identical for
all the animals  



is.COami Feeding on A B C  D6 (.from B B am to 5pm),  the Test Test
Test Test Test 'l'est  item tem item item i..tem item  animas no.3 no.3_
no.3 no.2 no.1 no.2  have the choce  between:  Doses (c; 0.20 0.23 0.20
0.23 0.23 0.23  Nu?rbers 60 60 60  150 turkey _poults of stock BUT 9 are
selected and placed  in cages fitted out with a water howl and two feeders
with  a capacity o~ about 0.3 ko. 5 turkey poulus are placed per  5 cage.
The animals receive during the pre-experimental period  (i.e- from DO to
D6, B.OOam), an identica-i standard  startin feed. During the experimental
phase %i..e. D6 from  am to 5pm), the animals are separated into three
groups 10 B and C. For each group and each cage of this gi--o'ap,  the
animals have the choice between two test items- For  exain..:~ e the
animals o group r_ may Chu se be.td een 'test.  -Lem no.3 and, test "item
no.1 Feeding is so m w t1_ 27 the7 k171.:7 Jf ~Uy c. l::Inpti On a.t. TO +
Ih, O + ;h, TO .ski, TO + '7h and '1'0 I. 9i ur the r,ore; at e. ac.^ mea ;urine
rime, t"_Ie,  



tw,o feeders are interchanged ir_ oraer to p- event -ile  animals from heir-
accustomed to -1-he pcsinioning of the  5 feeders. The incorporation
dosages between items no .1, no .: and  no._; are different because of the
difference in supply of  active compound between test. item n0.3, as a
powder, and  test items no.1 and no.2 as a liquid, which contain 88% of 10
active material. The correspondence factor used between  test item no.3
and liquid. tes-- items no.1 and no.2 is 1.13  (0.2 x 1.13 = 0.23). _I  tie
311`13 Ell r eed og 7e _ ;I Tn t Tntt t item  >3 . item ^m e-1 tc.m i te_m
110.2  no.3 nc> 1 n o.3 nc 2 no. D o s e ( 5 ) 0 0 , I 3._. 0.23 0 `3 0.23 Ave
av 5 . 8 9 0 9 ..1. 9 . 1 .  r..-3-__-y  Stand, 20 .94 38 ! 92 ;_3' 2.31.  CV , 2
121.6 33.. 32.1 32 1 2- .9  De ta 32.4. 28.2 6.  Average 15 5 16.4 14.9
x.8.5 15.0 Stand. 2.-7 2.63 _ _ 4.62 3.SG 2_.62 !  TO 3h dev. CV 14.1
16.1 22.2 24.9 23.7 15.2  



Delta 6._ 24.3 14..  iiverage ..3.3 23 8 22.6 28.1 r 21.6 ~'I 26.1  Stand.
3.06 3.88 4.90 6.64 4.40 3.84  dev. TOO+51, CV 13.1 16.3 21.7 23.6 2C.4
14.7  Del -a 24.3 20.8  Average 30.3 30.0 +4.9 ~-1 4 32.5  Stand. 3.50
2.06 S.__9 7.50 3.7.0 4.99  de=r. T O.'7a CV 1_1.5 10.3 17.? 21.5 16 r
13.4  Delta 3 16. 18.6  Ave age 4 3h 8a 3C 4a I. a , x .19 'i 0.93 3.89 .38
C-V TG+9ii .6 2.C "9 20 11 -+.  Delta 29  The i1 a traced consumption is
the consumption per cage, for 5 t 7rrey Pool-s. consumpt-on satisfies the
5 foi owing ;ormula; (weight of the feeder a the. end of the  period) (weight
of the Leeder at the beginning of the  period'. Averages are performed for
each group over 12.  cages. 



as soon as TO + 1 hour, it is reported that test item no.2  10 is preferred to
test item no.3 (group B) and to rest item  nc. 1 (group These differences
increase during `he  different checks. For example, at TO + 5 hours,
whereas the difference  between the consumption of test item no."- and
that of test  15 item nc.3 in group P_ is not significant, group B has
consumed ar average of 28.1 g of test item no.2 versus  22.6 c- of test
item no.3. Thus, the turkey pou'_ts have  consumed an extra 24% of test
item no.2 relatively to test  i em no.3. M sn, group C has consumed an
average of 26.1 c 20 of test item no.2 versus 2"_.6 g of test item no.1.
Thus,  the turkey poults have consumed an extra 21% of test item  no.2
relatively to test item no.1-. t TO + 2h, the averages are significantly
different at  the 5% `hreshold. There thus appears a preference (+17 %
25 more consumption) of the animals for the feed containing item no.2
(hydroxy analog + olfactory additive) when it is  rce...- Chosen, either w_ta
_ten no-1 (group C) or s1tY_  item no. (group B). Furthermore, the
consumpt1 on ffere-rces are not significant in the case of the choice  30
retween test -tern ao.l and test i-_-em no.3 (grou.p A) F-ral y, addiiiq the o
`dc r_ory additive L o' is n1' e  ydroxy -analog (test. tem no.2) ca es a very
strong  o_eierence (p 0.009) of the animals relatively to  nethionine
hydroxyl-analog alone (test item no.1). 5 Example 1 The goal of the test is
to compare feed consumption of 7-8  



10 ]cg post-weaning piglets when they have the choice between  feeds
containing methionin.e hydroxy analog (`test item  no. or meth_onine
hydroxy analog to which 0.5 g/kg of  olfactory additive is added (test item
no.2) Test -tem no.2 therefore comprises 0.05% of olfactory  15 additive
for 99.95% of methionine hydroxy analog. The test items are incorporated
into a basic feed based on  maize and soya and containing 5% of beet
molasses. The experimental plan is the following:  20 Feeding  from DO to
D7 Identical  (8.00am? Feeding on D7, The animals have Test item no.1
'Pest item no.2  the choice between: Doses ( 0.24 0.24  Numb s 4 31
Four pic:Oet, re selected and placed in _nd'i-vi cr es  coin1,_is_nq two
eeders and. a p qe'-Le which at cws  watering. For 7 days. the anima-_s
receive a basic feed comp--sing  5 maize and soya and not containing any
rd_itiona=- methion.ine source. On the morning of he ?` day after
weaning, the animals  11 have the choice between test _Lem no.1 and
test item no.2, each of these test items being located in two different  10
feeders of the same cage. Consumption measurements are  carried out at
TO + 3 hours, TG + 5 hours ; TO + 9 hours  



and TO + 24 hours at the first contact. Furthermore, at  each measuring
time, both feeders are interchanged, in  order to prevent any habit aue to
the configuration of the  l5 cage. Results  Consumption (g) Test item no.-
Test item no.2  At TO + 24h Average 16 3.9a 228.8h  Standard deviation
57.8 97.8  (.SEM) 20 The results of the consumti"tions appear to he very
variable  at the early hours -wTit_h ran et-on co f,-cients larger than  100
However, after 24 .curs of choice, the var_abi ity  of the measured
consLmptions, all-hough high, is 25 acceptable. The obtained va lotions
are rue to Lhe low  number of rope-itrons ~onl}% 4 i and Lo the actual
animal 32  model aihic"n, r_n_ ke the chi does -riot fed itself  regu.' c l I.`/
along the n%/ hcmer but ICo:)re in the form  meals. 5 The illustrated
consumption is the consumption per cage,  i..e. for one piglet. The
averages are performed over 4  cages. A trend is reported, according to
which test item no.2 is  preferred to test item no.1. Indeed, the
consumption of  10 test item no.i is an average of 163.9 g versus a
consumption of test item no.2 of an average of 228.8 g.  Thus, the piglets
have consumed on the average, an extra  



64,9 g of test item no.2 relatively to test item no.'_;  , 40% more. 15 By
adding the olfactory additive (test item no.2) it is  possible to increase is
acceptabi"_i;, during a free  choice for the piglet. 20 LLOYD WISE  33
CLAIMS  Feed complement fo- animals, as a divided  5 sali or as a l-qui:,
comp .sing at leas-, one active compound., i.e., an amino acid or an
amino acid derivative,  present at a content higher than or equal co 50`6
by weight  of the feed complement, characterized in that it further
comprises an olfactory additive, present at a content less 10 than or equal
to 3% by weight of the feed complement, said  olfactory additive
neutralizing the odor, perceivable by  humans, of said active compound.
The feed complement according to claim 2,  15 wherein the active
compound and the olfactory additive are  mixed and in contact with each
other. 3. The feed complement according to claim 1 or 2,  wherein the
active compound is present at a content higher  20 than or equal to 90%
by weight of said complement. 4. The feed complement according to any
of the  preceding claims, wherein said olfactory additive is  present at a
content less than or equal to 1% by weight of  25 said complement. 5. The
feed complement according to claim 4,  



characterized in that the ol_factors additive is p e..ent at  a content
between 0.0196 and 1z; or- between 0.03% and 0.'%,  30 by weight of
said complement. LLOYD WISE  34 6. The complement according to any
of the preceding claims,  characterized in that said active compound is
methionine and 2-hydroxy-4- methylthio-butyric acid. 5 7. An animal feed,
notably a feed ration, comprising the feed  complement according to any
of claims I to 6. 8. A method for feeding a bred animal, characterized in
that a  complement according to any of claims I to 6 is added to the feed
ration of  10 said animal. 9. The use of a feed complement according to
any of claims 1 to 6 for  feeding a bred animal. 15 10. The use of a feed
according to claim 9 for improving zootechnical  performances of said
animal. 


