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COVPCOSI TI ONS AND METHODS FOR PROMOTI NG WEI GHT GAI N AND
FEED CONVERSI ON Background of the Invention The
WO pooefs450n rel ates to the use of carotenoi d oxPCEHCAR005/001458
products to pronote growm h and feed conversion.
Ani mal s rai sed under nodern conditions optim zed for
C(QNH’OSI’PI@NS AND METHOIDS FORSPRUOMOTING WHEIGHT GAIN
proportions of protein, usually in the formof soybean
or cottonseed nmeANDFEED PODNVERSIONs of grains
such as corn or mlo, a type of sorghum Feed
addi ti ves whicli have been used i ncl ude such hornones

as diethylstilbe tr | so i ncreases the
r at edof wei ght g aﬁ fl%&ﬁ&\g{ﬂq@g 100 hat prevent
t
Igﬁt}e iﬁﬁ%@ﬁ?n g%lﬁig& tt|g gl%es LS%R%S :%Iaﬁée{gg&tdo(gmﬁguéﬁ E)?&ﬁfclﬂé to promote

grovAll ha d@(gdﬂ\/%‘slbﬁ ani mal s has becone al nost universal
since t I scovery ttiat the addition of small

anmpithals @hised ih@érahbdernsisiditions @ptienized fior growth promotion
tetracycline and sul famet hazi ne, to ani mal

receifve ealiomsy mﬁmnghlggrmmpmompo@prc&am vavallein Bedarnof

feed is a relatively egﬁenswe cost factor i.n the
Soybgalbau@@ﬁt@rse@d mesband iy mrﬁﬁms'lgﬁ PpEEAns yudipag 601?16%&1110 a

e SR bl R BB e e B s
s RSN A D g

trancﬁﬁ’ﬁ'iérk vies ﬂi*éé"erﬁ The Bﬁi@ﬁ‘se%f nghﬂqm@bﬁﬂﬁght @ﬁebyozftrésbﬁll

rnmones that was commonly used as a growth stinulant,
confitieatdny kenditivast Relutinkiaatibieto adhnnisttationeo ananalsiine @ea:ome
and has been banned from further use in nost
almosbumiversed sinea thddisaovey thiae the addifpsad syzdl apounts of

antitg RS TG0 oo D TRy E g AR e Raz e, B foo
mcre%\ggs( tlnre 8%3111 0f pARRTY QtE. YeANLL B 1s% fe?ﬁi%ﬁ? @kpenswe cost

factor in the production of food from animals (typically 50 to 70% of the cost), any

improvement in the ability of the animal to convert feed into food products or
enhancement in growth rate can directly improve the profitability of a food
producer.

The use of such additives has not been without problems. One of the
hormones that was commonly used as a growth stimulant, diethylstilbestrol, has
been shown to be a carcinogen and has been banned from further use in most
countries. Furthermore, the widespread use of antibiotics in animal feed proanotes
the development of antibiotic-resistant microorganisms.

As aresult of the increasing appearance of antibiotic-resistant bacteria in
feed lots and the potential for epidemics caused by antibiotic resistant bacteria,
there is increasing governmental pressure to limit the use of antibiotics in animal

feed. Consequently, there is an immediate and increasing need for new, safe, and
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feed lots and the potential for epidenm cs caused by
antibiotic resistant bacteria, there is increasing
w@ooenosusent al pressure to limt the use of antPOI/OARW®S/001458
in animal feed. Consequently, there is an i medi ate
and increasing need for new, safev, andeffective
eff@:h%/t ottt SnAlAGE dFffafBaRlpalsMiere Fheileo ahead #b5@ nfethod of
need Tor a nethod of inproving the ability of animls
improvingrthe abflitg iof mhirgals coveore effieiently eenvero theaciieedad oy
or other edible products. Summary of the Invention In
weight pr gthensgdibde pradvets. nvent i on features a foodstuff
i ncl udi ng oxidatively transformed carotenoid or a
conponent thereof. The foodstuff can include from

0. 00001% to 0. 1% (w XJ LV nsf or med

car ot eno(l) d. Desi (; a Péﬂ’qmg gfgtd M{O ont ai ns

OXi fi HBiAot
eSS B ARSI futpgloridatcly

trarsfOPRHLBarathoi 608 YormpoleRitheseanid The #0ddstuft. AnGAdMdea firbm
0. 0005% or 0.00001% and 0.0001% (W w). The foodstuff

0.066011 %orto Qb (w/smakididedpansfored 0avi¢noid) Desirably, the
conmponent of oxidatively transformed,_ carotenoid,

foodetiff @smtymsmadauy@bstramsfoaaed gatsenoid m%ﬁmunbbetween

o 25 BT SoFB51 s SRR, 000001 % and
0.08 o BNt o7 B B s O ol OO R E B T fopastust

cmﬁn@ﬁ%Q%(%moodl% fo 09008 (RAPESE a coiPohdmeFidxdatively

features a nethod of pronoting weight gain in an

tramsforaéd byrogsiond. nDs:tsEablygﬂieCfobﬂﬁuﬁ‘momimma|cdﬁtponehtyof
transformed carotenoid or a conponent thereof in
oxﬂmwdy tesinfforniedecarotepoidrintaa amoynitbegaeen 0,00080¢ h%r?dld

0 R85 e 32504 Do B2 R EE R b 85 FERORB 1 anc
o\ e LT TS o

ef fﬁ{»‘{g1 bdSnldYshBS! BRSEvERSSh £ RARNES 2ir8eth6d o gﬁ&ﬁsﬁng Weight gain

fourth aspect, the invention tures a
in Amghikshl BY:adnhihisterifimeodie tandial oxidatively transformed carotenoid or a

component thereof in an amount effective to promote weight gain.

In a third aspect, the invention features a method of increasing feed
conversion efficiency in an animal by administering to the animal oxidatively
transformed carotenoid or a component thereof in an amount effective to increase
feed conversion efficiency.

In a fourth aspect, the invention features a kit, including: (i) a composition
including oxidatively transformed carotenoid or a component thereof; and (ii)
instructions for administering the composition to an animal to promote weight gain
or increase feed conversion efficiency.

In a fifth aspect, the invention features a method for making a foodstuff

including oxidatively transformed carotenoid or a component thereof, said method
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i ncludi ng oxidatively transforned carotenoid or a
conponent thereof; and (ii) instructions for
w@evsi34st@eri ng the conposition to an ani mal t oPQT/OARI0&8/001458
wei ght gain or increase feed conversion efficiency. In
a fifth aspect, the invention features a nethod for
coﬂﬁgﬂféiﬁ% i §teg§éf aj gré B@xidatvel ¥ ahhyelied Carstéiaed a
caroténoid or a c onent thereof, said

conpoitad dasrpof @id@i) tnhixing trsoxiflatively raapiormed carotenoid or a
oxi datively transforned carotenoid or a conponent
compenend thexeof with) fioodstuéf.t he oxi datively transformed

. EBOmeRmH OLAYY OF tereshes pelssctibet Brredbdnn gridavely
ol SRS AT R PR o Akt
« cGBBRGbh I e DRzt BORAIRE USATBAIGN) fstmed
carbftbifbing campBiifivh 1AcladRrg22 Mtk it §éix6rBlt-heptadienal,

di hydroactinidiolide, b-cyclocitral, b-ionone,
diheicantinklislide, Gpoyclatdtraly feronohe, f-oormme, S5,6-eporide; dene-p-
_acet al dehyde, b-i onﬁl I dene acet al dehyde 5, 6- epoxi de,
iongnexbionylidens pietaldehsnde thaianhiglane agetaldhyds 3.8renoxidhd oxo--

one

. b-. apo-13-carote 6- epoxi de .
ionglig ks WEERIEnLe Arpoe kAot arien Br 209 drGpsptenone 5.6-cpoxide,

4-RprhaRe 13 Firattnglit RS porlfd 3PP rhftute? thelof can be
usedi ik gﬁéﬁﬁ kfs SRR R of 288 ik RRkion. LARIARMRED Edaid

of oxrdatively transforned carotenoid used includes

aniblig. PVsHABIL ﬁle%@ﬁmmt ofodidatively transformed carotenoid used
2- et hyl - 6- oxo- 2, 4- hept adi enal . | n anot her enbodi nent
inchidearie pblyniericaspeperend eadior Betethyl-@-oxo-2ifeheptadignal. s
sel ected. from humans, dogs, cats, horses, eep, . .
swi Hbanether erabodiment of any of the agpects ea?rlwgﬂ?ﬂeﬁh Hhe gimal is
a f the above nmethods, oxigdatively transforned .
selchbo o BRSO ars T st Soyil SafE pBB pad fish
admini . I . . _
oIS R Rl BUIEI Ot

cutALO oA QSN Sl Voo,
or by abrsol. | Desitady,che obadativehomatssformed carotenoid or a component
thereof is admixed with a foodstuff and fed to the animal.

Foodstuffs of the invention include, without limitation, baked goods,
beverages, beverage mixes, health bars, biscuits, and animal feeds. The animal feed
may be a dry or semi-moist pet food, or feed for an agricultural animal, such as
horse feed, swine feed (e.g., nursery/starter swine feed, grow-finish swine feed, or
breeding herd swine feed), poultry feed (e.g., turkey poultry feed, broilers poultry
feed, or breeders poultry feed), sheep feed, cattle feed (e.g., dairy cattle feed or beef
cattle feed), or fish feed (e.g., tilapia feed, catfish feed, trout feed, or salmon feed).

Foodstuffs of the invention may further include an antioxidant. Exemplary

antioxidants include, without limitation, beta-carotene, vitamin E, vitamin C,
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beverages, beverage m xes, health bars, biscuits, and
animal feeds. The aninmal feed may be a dry or
W@ e0b0ss7et pet food, or feed for an agri cul t uP@I/CA2005/001458
ani mal , such as horse feed, swine feed (e.qg.,
nursery/starter swine feed, growfinish swne feed, or
butyhit€®BY Qo x helterebig1dtee tydraxgehisolef Redadyebgrylhyidiodieivione,
poultry feed, broilers poultry feed, or breeders
propybgaliaty, drekethoxyhrep feed, cattle feed (e.g., dairy
cattle feed or beef cattle feed), or fish feed (e.g.,
t i Inagnothererabodiment of apy of the ahsive pspasts,dhe fapdbptfs of the

el oS S A A S
T T, e
éfﬁ% hREY hBrY | Y SRS RERL VBt O E}ﬂmﬁﬂé k}@éigligt ?Pﬂﬂ” is an amount

xyqui n. I'n anot her enbodi ne of any e above

of oxigageély trankforireddskotehsidodr 4 bemponent tiwrediwhindr causes an
i nclude a nedi canent, such as an antibiotic or

aniniad torgain weighhfastatiio oepagisonro ba. znided df the sematspecies and age
.typically found in commercial feeds. used herein,
whictiis'taissd sndes the samgeconditipnsandaseet i thg Sepre dist without

o G G LSBT e G nreae

‘ . Co o . . :
i B 0160 (590 FRBHIAP Brdd Mgl O 19, 6 05en 5%
in coifpatiddmdshéentiCAliMRS. t he sanme diet without

oxl datively transfornmed carotenoid or a conponent

t hdsantd htedn,ancsfageuntreffeetive to inorense fsedyc@mtersiontedificiency”
. 0.5% preferably greater than 1% 2% 3% 4% or even
is arsampunicefmydadatively transfissmed pargsenaid pnp compansatthereof which
unt effective to increase feed

herei.n, an 'a .
causes A dRGFRYe fsﬁggen%ﬂégpn sificigncy i CRMBAIYGY it gRimal of the
samé SBOIECANP L BhRHI L Hel linfe L BIRANSD %:Pflﬁﬁfo%gganlﬁﬁ%gaves the

conversion erticlenc

sam€ QIR IWHRRN okiﬂaﬁ%ﬁf‘ﬂréﬁ?éfoﬁﬁe& B&ob@BiSHES Eéﬁﬁéﬁgnﬂﬁ@reof. The

which is rai sed under the sane conditions and receives

averapé€ reduittiofl g feat fidedet toprodidevtat ysaniangightie greater than 0.5%,
carotenoid or a cogponent thereof. The average
@

preferablyc gieateritharf % 2@ cifed4 %o op eveincotinsomparispei tg e centrol
anirr%{lfeat er than 0.5%

By “animal” is meant any animal includinng, without limitation, humans,
dogs, cats, horses, sheep, swine, cattle, pouliry, and fish.

As used herein, “carotenoid” refers to naturally-occurring pigments of the
terpenoid group that can be found in plants, algae, bacteria, and certain animals,
such as birds and shellfish. Carotenoids include carotenes, which are hydrocarbons
(i.e., without oxygen), and their oxygenated derivatives (i.e., xanthophylls).
Examples of carotenoids include lycopene; beta—-carotene; zeaxanthin; echinenone;
isozeaxanthin; astaxanthin; canthaxanthin; lutein; citranaxanthin; B-apo-8'-carotenic

acid ethyl ester; hydroxy carotenoids, such as alloxanthin, apocarotenol, astacene,
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preferably greater than 1% 2% 3% 4% or even 5%in
conparison to the control animal. By "animal" is neant

waeopeasdsmal i ncl udi ng, without limtation, hunBCBECA2005/001458
dogs, cats, horses, sheep, swine, cattle, poultry, and
fish. As used herein, "carotenoid" refers to

astax3dtiihatApsaftinlfdaberubing rsanbtenédiolsh eart Gepenrivls] @iroipols,
that can be found in pl ants, al gae, bacteria, and

cryptosahtiin, detaprenoxasthii e@nlubamdﬁlcaminthlml hy&lmb{ycarotenones
Car ot enoi ds i ncl ude carotenes, which are hydrocarbons
hydroxyg:hmmommdtyd@wyﬁmper@nbit@meiycozsmg@ﬁaﬂ@@rosmrme phytoene,
rivat | s)

th I l.e
phyigfeseh %ﬁ%iong%dpba@l o, O en%éfe%l nﬁ}l%n%ﬂé zeaxanthin; and

s VIR oS ot
azaffin 2R ¢ 1& Cg&n%’ gl @étfﬁ/ |d1§;§ic§foteﬁ)5ﬂf 205,

car ot enol as al oxanthln apocarotenol

neuraqsc&aﬁmhﬁﬁhaﬁﬁhh lafd ly@tﬁﬁaﬁbi&adid capsor ubi n,
carotenedi ol s, carotenetxiols, carotenols,

cr Aptusgé hetdin ¢ dmdapwelwdmrsfcmrmﬁd epotenadn refers to a carotenoid
_fucoxant hi n, hydroxycar ot enongs, hydrox echlnenones
whighkasdegnyeasied avith P & f to Bymelasearivialensplgsgenner an

e EE P g IR oo 2B RO RS, A6 Bpg g it o
verng{}voﬁl?)%%hga? W gﬁpoﬁaaﬁp@ SI%EQég@ﬁfoﬂugfé fnd a large proportion of
aci d

caro

yﬁﬁ%ﬁie&?ﬁ[ Ateen@as c&hpsﬁéﬁtrbf tHe @ﬁRﬁﬁW? mmgf@ﬁisa carotenoid
neur ospor axant hi n, norbi xi n, and |ycopenhoi ¢ acid. As

havitig @dnbkxcelan wemghld@ﬁ greatey thamh,@f)() Dadtbresr Flewsdlting reaction
refers to a carotenoid which has_been reacted with up
produgesa myxgirathatrinegdes moderuarcipesioy dwiving melgcular weights

mngiggzhva' s g 5 000 DiGRRS, ThePofRyTmA b e peved to be

fonr\&% t%r ﬁi %11%2 (')V iﬁ’l% ﬁ@?@%ﬁéﬁﬂﬁ@%ﬁoﬁg%ﬂh Qf{a.gi%us 0x1dat ve
ey OB TS e crorn
are de3gtibéd ROULS RAterINOr 54105 996 and WIS ENt 0815217103 @ash of which

ol ecul ar speci es ha ving mol ecul ar wei ghts rangi ng
are ifhcorpoaited hefdn byoeBrad®. Dal t ons. The pol yneric

material is believed tg F

As used herein “component” refers to an active oxidized component of an

oxidatively transformed carotenoid mixture that includes either polymeric material
or a compound selected from 2-methyl-6-oxo0-2,4-heptadienal, dihydroactinidiolide,
B-cyclocitral, B-ionone, B-ionone 5,6-epoxide, 4-oxo-[3-ionone, B-ionylidene
acetaldehyde, B-ionylidene acetaldehyde 5,6-epoxide, 4-oxo-B-ionylidene
acetaldehyde, B-apo-13-carotenone, - apo-13-caroternone 5,6-epoxide, 4-0xo0-B-
apo-13-carotenone, retinal, and retinal 5,6-epoxide; arad mixtures thereof.
Components of oxidatively transformed carotenoid are active in that they are
capable of either increasing feed conversion efficiency in an animal or promoting

weight gain in an animal, or both. Methods for assessing whether a particular
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formed by the many possi bl e chem cal reconbinations of
the various oxidative fragnents that are forned.
wokwhosls7of maki ng oxi datively transfornmed carpPCEOARMS/001458
are described in U S. Patent No. 5,475,006 and
U S.S. N 08/527,039, each of which are incorporated
fracfiohaifoidati @f1¢ temeformde dasendiel i icapalsio wp areiicteasafgefeed
to an active oxidi zed conponent of an oxidatively
conveminuf effiBencponprenmtthgweight gainhare provided és the Examples.
olymeric material or a conpound sel ected from
Me&oﬁﬁ

o fracsiopriing oxidasiyeldirarrdormed proresged AKX e,
comtihghes ek b oo Bl SRy 325006 SRR Sesp ¥z,
cacl S0 AN A oo rRRen A oy Bfeate, 2! 1o

apOrHS3sthedis ﬁﬁd‘g RaGORBE Q%eﬁﬁ%)ﬁ)‘-ZA—heptadienal has been
apo- 13-‘carot enone, retinal, and rfetinal 5, 6-epoxide;

rep@iied i KLSISEN. 0865291139. Qv npeeaenhyeniendiiveatapvainghetic scheme for
transforned carotenoid are active in that they are

the pegpaipatéon df 8imbthyl-Orexedgi-heptadiedakispreyided in U.S.S.N.
efficiency.in an aninal or pronoting weight gain in an
10/136.685,, P‘él?llsé’éfiwa)(/@?ﬁ%&f or assessing whether a

t.r ansf or ned

A Tl oo

. : - s htnagain are
e o o e B R R e D T

oXi UHer fAtVrds RIS BafBbes df Bheitietltioh Xl fb%Saﬂgﬁféht from the

conmponents are described in U S. Patent No. 5,475,006
follamdng/Diet&iléd DesérygtiorDas] theadlhind. whi ch are

i ncorporated herein by reference. The synthesis and

purification of 2-nethyl-6-o0xo0-2,4-heptadi enal has

been reported in U S. S N, 527, 039. A nore

conveni ent five-step @Wﬁgﬁ§§°§ e for the

pr ' f 2- - 6-0X0- 2 4 di i P
o oD o e R bR o SRR ARy o pidaively
trardPO3ned B&-ofHB@ 2hil 'c@ﬁg)oﬁeﬂtsrfﬁéﬂégﬂs TRE cbhpokiivaBchRBe useful
can be used to pronote weight gain and increase feed
for oiyler gdinandffeed cenvrsion efficivacy in Ghineals.f eat ures and
advant ages of the invention will be apparent fromthe

Administration

The oxidatively transformed carotenoid or a component thereof is
administered in an amount effective to promote weight gain or effective to increase
feed conversion efficiency. For oxidatively transformed carotenoid, typical dose
ranges are from about 5 pg/kg to about 50 mg/kg of body weight per day.
Desirably, a dose of between 5 pg/kg and 5 mg/kg of body weight, or 5 ng/kg and
0.5 mg/kg of body weight, is administered. For a component of oxidatively
transformed carotenoid, typical dose ranges are from about 0.05 pg/kg to about 500
ng/kg of body weight per day. Desirably, a dose of between 0.05 pg/kg and 50
ng/kg of body weight, or 0.05 pg/kg and 5 pg/kg of body weight, is administered.
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followi ng Detailed Description and the clains.
Det ai | ed Description The invention provides

W@ 09p0345v6 ons for the adm nistration of oxi datP@ELX2005/001458
transfornmed carotenoid and conponents thereof. The
conpositions can be useful for weight gain and feed

The &&¥a¥e oTioxidAiVel§ BRSO ROArBRbid Of Bl ddnfidrht tHerddteto be
oxi datively transfornmed carotenoid or a conponent

adminixteredfis likehdio dépehé re sich aariabiesas thed §pecidsy didt,cand age of
pronote wei ght gain or effective to increase feed

the anisnale rStandarftrials, enely aspghesadesgatbeddn \Exammle flgpag e used to

. carotenoid, typical dose ranges are from about 5 kg .
optinglge 2hp dpses A IPRGESTE BeRF R DR TG YELY TApSOrTEG Grotgnoid
dose of tween 5 ng/ kg and 5 ng/ kg of body wei ght, or

Ofa%OIﬂﬁ?‘&f‘g“tgﬁarers ng/ kg of body wei ght, is adm nistered.

- . : Ld
o e e ol o A R oG R PRI

admin®leredl/ dfﬁllg,f b}bﬁﬁacti@ﬁi,%ﬁlz))pﬁéroﬁéu- WhRsi ibjdetad, tife sdmEniStration
bet ween 0.05 'ng/ kg and 50 ng/ kg of body wei ght, or

can & pirentpiily ivtraenony/ikgrasfrtexdly subcwthneouss intramuscular,

) adm ni stered. The dosage of oxidatively transformed .

intragranisl enitaproitalaintenvesneaular halaeapyuan intsappingl sngiagisternal, or

. is.like]y to depend o n such variables as the species,

mtrageritoneghg age of the aninmal. Standard trials, such as

 1ORRUESRE SR ok BN BRoTE ARSI B8 adaed o
a fodcfsﬁg? bP f&ﬁﬂuﬁ?&p&vﬁﬁ %'ngh%nécéi@ﬂsaﬂg}%e&eﬂtamwﬁfuent, carrier, or
Oxi1 datively transfor

d carotenoi d or a conponent
exci%ibﬁt goflestripelian ATBISINGL H/2€6893| bublished Miag @2, 2003 .or
y aerosol. Wen injected, the adm nistration can be
Pharpracentieal forminkations smy.sforiexamplebein the fosnted diqaid selzitions or
i nt.ramuscul ar,_ intracranial, jntraorbital,
SuSpeRSiPBY AT Pral AdaNIsta ot 4pENlations favas hthe form of tablets or

capsiEy a5 Forda el SR, SR toam S REHISE. Yap! drops, or
aero@9e81dfods well known in the art for making formulations are found, for
example, in “Remington: The Science and Practice of Pharmacy” (20th ed., ed.
A.R. Gennaro, 2000, Lippincott Williams & Wilkins).

Desirably, oxidatively transformed carotenoid or a component thereof is

admixed with a foodstuff and fed to the animal.

Foodstuffs

Oxidatively transformed carotenoid or a component thereof can be admixed
with a foodstuff and fed to the animal in an amount effective to promote weight
gain or effective to increase feed conversion efficiency.

In preparing a foodstuff of the invention, the oxidatively transformed
carotenoid or a component thereof is optionally admixed with a bulking agent prior

to being added to the foodstuff. Bulking agents include, without limitation, starch,
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a foodstuff or fornulated with a pharmaceutically
acceptable diluent, carrier, or excipient as described
WO e00gJoss3) N. 10/ 196, 695, published May 22, 200BCT/CA2005/001458
Phar maceutical formul ations may, for exanple, be in
the formof liquid solutions or suspensions; for oral
proteafiaty, ahd dhikAfres trodyd, adeRabRRhOBulking hgerftas Beletted from
tabl ets or capsules; and for intranasal fornulations,
cornistartewfiey, flovkr, nparesoybeara sataldmabtodertrirpendgnias gum.
Met hods wel| known in the art for making fornul ations
arFoddstufés of te inxemiporecan alsoRaeiuds antioxTdentste prevenhfirther
..Practjce of Pharmacy"_ (20th ed., ed. A R Gennar.o,
oxidaiggoot theieBeay RARF OB CReAPETIG P ASSERPOlY (hereof.

Oxi U T VR bR TSGR0 b Rt DR ppionidans,
suchaa@'ﬁé?al-cm%%w&&&n@w%mb@aﬁdd ﬂf&gﬁéﬁ%r%rsgﬁ Ratd
0 e adm xe (0]

I a conponent theredf can wth af stuff

antickihrt€ Suditad h@yhiéd Bl dioRyesluefioUnityRité &by yhgisole, tertiary-
pronote wei ght gain or effective to increase feed

butythydveqsname, @répyli gatlate od ethyoxygain tythe foodsitsfl:f The afount of
_the invention, the oxidatively transformed carotenoid
antiqyidants ineespristed indhisomanre b depesiss Qryresiifereentsfuch as product

bul ki ng, agent prij.ar to being added o t f.oodst .
formgigtiarn hizgers eSint dachpefst mebiods abf gpsited Sheft-lire.

starch, protein, fats, and m xtures thereof. Desirably,

t he bul king agent is selected fromcorn starch, whey,

f 1 @na I, soybean neal, maltodextrin, and guar

gum Foodstuffs of the invention can al so include

anAnimalofesds of thepprevarttindemtibr withdldats conwin dRelatively

oxi datively transfornmed carotenoid or a conmponent
transfhemed taro@riodd or ercomponbat thereef i an pyqums effective to increase

e e PR S S

B BB B O S8, oy

fornhﬁ%t&i Fforh ‘é@é&ﬁl’}ﬂ Bpgﬂfﬁ&ﬁ?ﬁ R)%i‘édi@ﬁ{sl, @)th‘i’?tpére chosen according
et e foodstuff. T t o

oxyquin to t e anoun

to mafket Pidice afill avhilgilippr Atestdingly)issnitaduiapotane ofitheofeed may
requi renments such as product
change over time. For discussions on animal feed formulations and NRC

guidelines, see Church, Livestock Feeds and Feeding, O&B Books, Inc., Corvallis
Oreg. (1984) and Feeds and Nutrition Digest, Ensminger, Oldfield and Heineman
eds., Ensminger Publishing Corporation, Clovis, Calif. (1990), each of which is
incorporated herein by reference.

Swine and other animal feeds are traditionally balanced based upon protein
and energy requirements, and then adjusted if needed to meet the other
requirements, which will vary for the different stages of growth and maintenance of
the animal. Growing young animals will require higher protein feeds, while
finishing animals close to market will require higher energy, high carbohydrate,

feeds. For example, typical hog prestarter, starter and grower-finisher feeds will
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formul ati on, shipping conditions, packagi ng nethods,
and desired shelf-life. Animal Feeds Aninmal feeds of

W0 b@os#s3ent i nvention will always contain oxiBEI/Cxei0§/001458
transfornmed carotenoid or a conponent thereof in an
anmount effective to increase weight gain and/or feed

geneFARN@NEAIARbolt 26-24% PRdteire 682 @%cpaReiarald V3f19vptéatied
to"provide nutrients in accordance with industry
respetizalarldsomidfeetlrds tuatipnbecate rmustdieedkén conprovide it y
of different feed ingredients, which are chosen
apprefréate @hmyo noidses iveell py pverall paoseiaidoakent; tHor example, hogs fed

e i SR SRR Si BoubSSBR L i
mos G 8 REn Pl b KGRUES o 5608 Ay Bores
e EERLE i W NhEN DLl FISTIBR el ki re

contdthng @xidﬁ@%l? trandffhed estin6id vhia @oniforiene digresinag also be

herein by reference. Swine and other animl feeds are
formuteaeld foratogs| yatbaparitgdfitinsad capte, pnongiothensd ener gy

requi rements, and then adjusted if needed to neet the

ot Qther ingraficatomey bevadded tohe apapgl fesd asmeeded f@ prgpote the

e G T SRR S BB aon,
sogahE BRIl R BRI Pl S5 R e pcucine,
oo SR, R0k, AB LRSS e WA o, e, crosin
alanif@; &prtiv adid] sodidsr glGlnpte) giyoimes) prdlind, Kdrimeptmd oysteine,

respectively. In sone feeding situations, care nust be
amongkthers)oviaminsde. g htiapineo pboflayinpyriderdnesnigeinyaiacinamide,
inositel GROUHPH B UG PRRPUREDSE. BUNetcbia Y rschthie acid,
an FERRCA LR, 1%, 555 BRSBTS e, i
R
soybgféﬁaﬂj,Qfomﬂa&m edlefi@h dnbrfganicplipopigdit, ¢digrealilfary and sodium
chloride. Any medicament ingredients known in the art may also be added to the
animal feed, including, without limitation, antibiotics and hormones. For vitamin,
mineral and antibiotic supplementation of animal feeds see Church, Livestock
Feeds and Feeding, O&B Books, Inc., Corvallis Oreg. (1984).

Any animal feed blend known in the axt can be used in accordance with the
present invention, including, without limitation, forages, such as orchard grass,
timothy, tall fescue, ryegrass, alfalfa, sainfoini, clovers and vetches, grain feeds,
such as corn, wheat, barley sorghum, triticale, rye, canola, and soya beans, crop
residues, cereal grains, legume by-products, and other agricultural by-products. In
situations where the resulting feed is to be processed or preserved, the feed may be

treated with oxidatively transformed carotenoid or a component thereof before
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formul ated for dogs, cats, poultry, fish, and cattle,
anong others. Other ingredients my be added to the
wa@piorab4sfeed as needed to pronote the heal t h andI/gazoesto1458
of the animal. The ingredients include, wthout
l[imtation, sugars, conplex carbohydrates, am no acids
procésRirk: or preSrvufién. WesirhbliyNehe dri@abfeeichef theeitsiention includes
| ysine, methionine, phenylal ani ne, threonine,
rapesecy mhexiheottonsetd meal, tspybeammealabaodmameakparti c aci d,
sodi um gl utamate, glycine, proline, serine, and . )
cyR¥oeessing mayriaclodn drwng. ensiling. chopping, pallgting gubing, baling,
.riboflavin, .1 doxi ne, niaci.n i aci.nam de, i.nositol,.
rolling, SFmReriag) SdRe. CarkngnRRRIRG FURLIDE BRetHEng fqasting,
.aci cqQr hi . an WS A :
flakif GioidiiE Sl PN Stipr Sk bhABIE ol et fod s choqr 8B it
ixiB #ed ¢rAPbAbE am® VRS éiin fandfextehdRioahe BB ¥omponents
mx‘{){goteéll n concentrate), oil (e.gg. , goybeaﬁiel ), P

throwh dieawith hegedtl pirssiursor/géniat fedde afheiecinventipr tan be pelleted
sul fate, and sodi um chl oride. Any nedi canent

as ddsagbed!ing fosekamphe, MacBain,Relleting AmisnabEeed dwarerican ieed
ani mal feed, i ncluding, wt hoijt [imtation, A
Mangfaciuse Associaiipmh Mgk, Vito k1974 amaorperated hereindy
anti biotic supplenentation of aninmal feeds see Church,
refelfiGfst ock Feeds and Feeding, O%B Books, |nc.,
Corvallis Oreg. (1984). Any aninmal feed blend known in
the art can be used in accordance with the present
| NBBRId GPod} Bkl BV &ihgeyt thout [imtation, forages,
such as orchard grass, tinothy, tall fescue, ryegrass,
al Feddsauffs ef tedinmentidbrovan be anthevfetmhef a hgakthrbat geferably
such as_corn, wheat, barley sorghum triticale, rye,
supptigd dn £0il on ethasyypaseafErappeisp as icqoaazonly seen in grast feod

marksjo SoBuTRE oS sihres indisabidonnRaes. nk seatll sngh bealh bars are
comRpl¥ pBpRES o Rbe BAERSPH ool P TR B8 LR Seaicn:s
into p&a&%a%ﬁ&m& 8batk,\Which i HRSCIONRFyRA: to%ﬁbmaag Yvrapping

e animal feed of the invention includes rapesee

machidety. Heiltlobasataybabaked)bthen thimpadxtraded.or mmeal .
Processing may i nclude drying, ensiling, chopping, )
peThe foodstuff maynalso baleixtxgded,dialmd,gr,olﬂ@grm%wé, cut or otherwise

ri.ndi ng, cracking, popping, extruding, mcronizing,.
fom}%@lgggq lp%s or baked ggodsl? sﬁglll asg coolées, %rcl)\xgmes, cakes of mutfins. In

the manufacturing process for bars that are extruded, ingredients such as glycerine,
lecithin, vegetable and other oils (such as sunflower oil) are used in part to help
bind ingredients together so as to help form a uniformly shaped bar in the extrusion
machinery. Such known processes can be used to produce the health bars and
baked goods of the present invention.

Foodstuffs of the invention can be in the form of a ready-to-drink beverage,
requiring no addition of water and)or mixing with water or other liquids, or a
powder or a liquid concentrate that is mixed with water, fruit juice, fruit and/or

other flavored drinks, and/or fruit drink concentrates to make, for example, a

10
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fl aki ng, cooking, and/or exploding. For exanple,
pelleted feed is created by first mxing feed
w@eowpossni s and t hen conpacting and extrudi ng PEECAZ®A001458
conmponents through a die with heat and pressure.
Ani mal feeds of the invention can be pelleted as
flavodes Bevdiase i dt witl ni B @ hRe a MR aVind s Chatachd shnila®do that of
Feed, Anerican Feed Manufacturers Association,
anuwwﬂmkgton Va. (1974), incorporated herein by
ref erence. Baked Goods and Beverages Foodstuffs of the
i nlemfollowingrexpmples arhguf fonth 80 s &0 plmudmth@éc of ordinary skill
or . ot her

i o Re e a8 ot L eSS BB Stan
o R AU 4P L e
o e BAEAShe S 8 bl gt BN E 805 of

whatCBe eveforsGegatdavBhéie inWetitionng machi nery. Heal th bars
may be baked, rather than extruded. The foodstuff may

al so be extruded, baked, rolled, pressed, cut or

otherwi se forned into bars or baked goods, such as
Exarsplg\d. eEﬁ‘eQirquc@wve@dve@@sf@ﬂmmwrowozd anigrewth and feed

manuf act uring process for bars that are extruded,
CONVERYYRHt B¥'s such as gl ycerine, lecithin, veget abl e and

T

the e%cfs‘%ﬁ%)&idét'i‘@él? @raaﬁforfn@dtcaﬁx%lata%la%omauwah and
known processes can be used to produce the health bars

feedzpdvéslkad goods of the present invention. Foodstuffs
of the invention can be in the formof a

r e Bl firss-Adr pigh Weee eandlgenly rdasitibntedgnitol ¢ pens (Jopigsfper pen)

. water and/or mxing with wa.ter or_other liqujds, .or a

dwl%@kmaﬁ rOCEW SGTHYY 4 TeERpfa BRI 59@@%@ m%nfm igs in one
f r.ui t fr d

roort Ffk b bt e B °ae%?fff§ Eﬁ’gg B %oy g

e OEpLes LA IS i B Bt ok
placéBd &f §dlﬁie%olut10n (Control room).

Two pens per room were randomly assigned to one of four diets consisting
of oxidatively transformed beta-carotene (OxBC) admixed with commercial swine
feed.

OxBC was prepared as follows. A suspension of beta-carotene in ethyl
acetate at room temperature was saturated with oxygen by bubbling the gas through
it while stirring the mixture. After 8 days, when 6 to 8 molar equivalents of oxygen
had been consumed, the solvent was evaporated to give a yellow residue of OxIBC.

OxBC was mixed with 3 to 10 equivalents by weight of corn starch and
ground in a mortar until a homogenous product (by visual inspection) was obtained.

The resulting freely flowing powder was further diluted by simple mixing witla

11



The foll ow ng exanples are put forth so as to provide
those of ordinary skill in the art wwth a conplete
waele®ehdsor e and descri ption of how t he net hodsP@mndA2005/001458
conpositions clainmed herein are perforned, made, and
eval uated, and are intended to be purely exenplary of
corn btagcH ané Bibsequedity afitedWithi apendadd conmeical shénes feedethe
of what the’inventors regard as their invention.
compbrenty wede millddetmigether,anddhe mvisture tpressed ontogeellets.

carotenoid on grow h andfeed conversion in_ pi

: ¢ C ) s. _Two
griptousidiets used e sitedy, digje A-Debelowy a9%ta§1€‘d,goi$£€@t levels
ed to ze the effects of oxidatively transforned
Ofo’ﬁﬁr gpeﬁ@é"gZQBgﬁw ?ec‘f've on growth and feed
5 conversion. The first 48 pigs were randomy
distributed into 16 pens (3 pigs per pen) divided
equfk A (BSHYSIGN {EBmRITRRI it WattRIOxBE ed rooms. Al |

2 LGS I N onée roQm were. .ad t t ed
VB Lgai nst pg?@?ﬁeggg}g‘gf%ﬁbgg%%@%@égﬁgi ve
Sylpigtbrie (Vacci nat eHmEs /g 08 kW g?‘é wer e
i ipet¢Ed a pl acebComimeyaial diet sdthi@0d0% Guiw ) QkBLoom) .
10 Two pens per room were randomy assigned to one of
four diets consisting of oxidatively transforned
beTle prysdtadntd-{iOkR@) acadss toddedvand vovembiroigtheshweak trial.
feed, OxBC was prepared as, follows. A suspension of
Aftenadalayacsliaméizpionimgs weeeingi ddyelly gsigheshand placekonthe

expeRfaeaistip oo PR e RPear e B § iR o 8
rolo3h pHEet BG4S ok, ANIER: DR GRe GABSHPisHag daty nc
15  oncePBSwedBE fuaferiivetsleibtifd 3nd thel fee@anldabaMvas Wéiffheél.

i ght of corn starch and ground in a nortar unti
hoAmggnental peplittats of this viudy avasi pesfoentedorherdata were analyzed
_ obtained. The resulting freely flow ng powder was .
using ampixed nodeldimganiegsessinnewith pengswi nandemraffent and staghweight
subsequently m xed wth a ered commercial sw ne

po
as a gQgiate yeing software developed by Stata corp.

The growth rate of the pigs was calculated by subtracting the start weight of
20 the pigs from the final weight and dividing by the number of days on the study.

These data are summarized in Table 1.

Table 1
OxBC level Average Daily Gain
(kg+SE)
0% (w/w) Diet A (control) 0.535+0.019
0.001% (w/w) Diet B 0.578+0.019
0.003% (w/w) Diet C 0.540+0.020
0.010% (w/w) Diet D 0.507+0.019

There was an improvement in growth rate associated with feeding the OxBC
25  product for four weeks after weaning. The effect was statistically significant at
0.001% (w/w) OxBC, where the pigs grew approximately 8% faster than the

untreated controls.

12
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conmponents were mlled together, and the m xture
pressed into pellets. The four diets used in the
W@ ewdp345di et s A- D bel ow, contai ned OxBC at | evRtBECa2008/001458

10, 30, and 100 ng/ kg of swinefeed. Diet A (Control):
Commercial diet with no OxBC Diet B: Comercial diet
WITHe 2e@@bivémsion) wek Bilctlatdd 45 theaneightofdhedeed cuhbttimed in a
0.003% (WwWw) OxBC Diet D Commercial diet wwth 0.010%

pen (Bwigy) dinkiedthethpivesightaghinet by blltthreequigeduring thesdidgnperiod.
wat er during the 4-week trial. After a 4 day

Thesg data apgtsupanadzed lﬂljé%b 8r e i ndividual | y wei ghed and
placed on the experinental diets for four weeks.
Piglets were WEI ghed eve;Iy 7 days foll ow ng pl acenent
on the _diets. feed gil#ble 20 the piags was wej ghed
daily, @@@q@@lper week the feed%ea@mfvergimtl ed and
the feed invent ory was wei ghed. ( s s pI i cate
of this S ey nEs_per f ot med—Tie yzed
usi ng a0 SEEVHRIREIA (59 egr essi'o en as a
random é)fQ(H(% (‘dhﬁ)@ﬂ%trﬂ wei ght as al@b!s(a%ite usi ng
sof t war €.008% (wpeyDist Gt at a corp. The3€0.088h rate of

th_e pi 99,0109 ¢alw)y DAY by subtracti sg0.0g5start i

wei ght -of—thre-prgs—tromrtie—fimat—wergtt—ard—drvi di ng
by the nunber of days on the st ud%’@ These data are,
suThqueﬂe@mVﬂrsmtfélclencyaﬁlpeg&fe@k 4 worlis afjes veRNIing was

incregsesbiyiRasdion of CBT §rils 56 B pBer Wikunont BROROUNCEd at
O.OOP%S(%&%V)%QB& Qhre l(lfé’lpv‘gs Qe%%p%ﬂnﬁ?glg 80§‘?o less feed to gain the

same weight.

Example 2. Effects of oxidatively transformed carotenoid on growth performance
in broiler chickens.

Ross x Ross 308 cockerels were obtained from a commercial hatchery.
Extra chicks were placed on the O ppm control diet in a separate pen for early
mortality replacement. Chicks were vaccinated for Marek’s Disease (1 /4 dose per
chick), and Infectious Bronchitis at the hatchery. Chicks were not vaccinated for
Coccidiosis. Birds which had obvious health problems were excluded from the
study.

A total of 1600 chicks were assigned to treatments at arrival. There were 8
blocks in the study, each comprised of 4 pens. Pens within block were randomly
and equally assigned to the treatments (A, B, C, D). There were 50 birds per pen
and each pen within a block contained birds of similar initial bodyweight. A
randomized complete block design was used to study the effects of the following

four treatments in a randomized complete block design:

13
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There was an inprovenent in growh rate associ at ed
with feeding the OxBC product for four weeks after
woe@nios’o The ef fect was statistically signifiPERCA2105/001458

0.001% (W w) OxBC, where the pigs grew approxi mately

8% faster than the untreated controls. The feed

C A AS{Q@intysly: CaComindireid] diet with #eOxB(of the feed
3%%“&:&' Al proomoRedal i Xﬁﬁfg"@”’tﬁ%@-@gc

Tﬁé@g ata are suﬁﬂ@?‘i‘%‘é‘&%ﬁt ?’38} 69i %g%/ﬂ/ 889 Ec

| dvigt Dreed ConverGommereigl fiss ayiity0.0031%8 KW/ 00 Q%P ()

Diet A (control) 1.650.035 0.001% (ww Diet B

1.510. 035 0.003% (W w) Diet C 1.630.035 Q. OlO%,(vv/w)l ,
Di BreatmantsHets 0aFe Thizoducsd anoRey OsAndrivere fed eprtjinggusly until

pigs.fed for_4 wee aft er weanj .increased b

study fom D e BRvelks s led e EBisRE i DS tbughout

thetIpronounced at 0.001% (ww) OxBC, where the pigs ate
a\?i]proxi mately 8.5% | ess feed to gain the sane wei ght.

EXaniier © mEhigehie gfnai’ K3t iselo, Ua38f QiBehrch premix

car ot enol dmon growt h performance i n broiler chickens.

(prepRe® aX dEREHed (8 ek BB £ waydiletedbiith Biinfstathao produce a 2%
commer ci al hatchery. Extra chicks were placed on the 0

(w/w) OxBGiremiix,divith ailhS% (eparfmedflperageot (Sipdrpatydikicon dipxide),
repl acenent . Chicks were vaccinated for, Marek's
and Hesminesal(onl- Lhegsauiped agpuaket agtive ingrediens s delivered by

vy R ok B B S ar AT PBFh
growdr POl £ TR WL FEL KPS OFLEL & §LeP¥Tavistock); manufactured as
meal).

Experimental feeds were manufactured using standard procedures. In order
to minimize cross contamination risk, feeds were manufactured in order of
Treatment code (A, B, C, D).

Pen live weights were recorded on Day 0, 18, 31 and 38 days of age. Pen
feed consumption were recorded for periods between days 0-18, 18-31, and 31-38
days of age.

The live weight of birds fed OxBC were significantly higher at day 18
(P=0.010), day 31 (P<0.0001), and at the termination of the trial on day 38
(P=0.022) (see Table 3). No significant differences (P>0.05) were noted between
birds fed 5, 10, or 30 ppm OxBC. Birds were 3.7%, 3.0%, and 4.3% heavier after
38 days of feeding 5, 10, and 30 ppm OxBC, respectively, relative to birds fed the
control diet.

Feed conversion ratios (FCR) were not significantly (P=0.572) affected over
the starter feed period (day O to 18). While the FCR of birds fed 10 and 30 ppm
were numerically lower than controls, the relative difference was less than 1% (see

Table 3). Feed conversion ratios tended (P=0.053) to be significantly improved in
14
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A total of 1600 chicks were assigned to treatnents at
arrival. There were 8 blocks in the study, each

weovposssedd of 4 pens. Pens within block were re€mdontops/001458
and equally assigned to the treatnments (A, B, C, D).
There were 50 birds per pen and each pen within a

birdekeg ks PR DXBE vk ﬂﬁfﬁr@weﬁ peiiba@(ddysi 18-31), badyweinattoseed 10

random zed conpl ete ock design was used to study the
or 36ffpme OxB( r¢ladvé o tantrols. Therelativaimpndementan feed conversion

random zed conpl ete bl ock design:Diet A (Control)
in bizdabied &ippm OxBC was 3.4 dreontipey the FCBaweareingf smn;flcantly

S5 5B Yl v
e S B TSP 48180 218 P R hon a

treagﬁ ¥nts Hver/tHe! ntﬁ@%tlﬂ?(&é'sﬁi@% bgﬂs kécp()txﬂm ’b@in? %ﬁflcantly heavier

roughout etrla rder to manuf ac final

at tHeﬁt%ﬁmna‘tlBﬁ_ (EQB{e BGenoivasd dicse fod ehe gorftpsladiar.ed as
described in exanple 1) was diluted with corn starch

to produce a 2% (wWw OxBC prenmix, with a 0.5% (W w)
free flow agent (Si pernat Tabld 3 con di oxide), and 1%

mera Rihn boh‘g‘?ve{gﬁp(ké)f et ~allfOUNT §Red ebnversién faBQ(kE}ilg%QIn)
was delilered by varying the anognt of 2% OxBC prem x
per tonn rtorlfoad orouer food

and fini[Peep fRud8 VBAY 3 ' Dapddd RO edDsdli BHSS . D 0-38

Oppafwﬁtamt hoerl gesaeal JLa6EXperivorentids3f eeldgsoner £.187 1.815
5 S ORBEC ! Plogs! UG5/ Sfiawar O 1% OCGEReS - [ 736 O7 1984 1O 179
R T VL R N S S AT %46?ndpf77§,€ BP2A8 ) [1819
B0per OxBG D) gHR-880wer B-56%coPd8H ofl-438y o748, B23Gind 809
|p aidys of jpges Fp(eouqf eefl.oanNs WP | orp.swer e 1.6530r dOAEoT or 0.242
Eﬁg&kﬁﬁs PBbYEGhod2aYSlo¥12Ll S, 2o ° Jo.01811U [garsso 16@3’? OT0.010

The average daily feed intake of birds was significantly improved (P=0.001)
over the starter period in birds fed OxBC, with a mean improvement of 5.8%
relative to birds fed the control diet (see Table 4). No differences were noted
between birds fed 5, 10 or 30 ppm OxBC. Similarly, the average daily feed intake
of birds was significantly improved (P=0.016) in birds fed 10, and 30 ppm OxBC
over the grower period (days 18 to 31), but not in birds fed 5 ppm OxBC (see Table
4). This is despite a numerically higher feed intake in birds fed 5 ppm OxBC over
this time period. No significant differences (P=0.486) were noted in mean feed
intakes among treatments in the finisher phase (day 31-38), although they were
numerically higher in birds fed OxBC. Pooling the data over the entire production
cycle revealed a tendency (P=0.062) toward higher total average daily feed intake in
birds fed 10 and 30 ppm OxBC, but not in those fed 5 ppm OxBC.

The average daily gain of birds was significantly (P=0.012) higher in birds
fed 5, 10 and 30 ppm OxBC relative to control birds fed starter diets (days O to 18),
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The live weight of birds fed OxBC were significantly
hi gher at day 18 (P=0.010), day 3 1 (P<0.0001), and at
w0 b@eodesmi nati on of the trial on day 38 (P=0.02P2)/CAS®E001458
Table 3). No significant differences (P>0.05) were
noted between birds fed 5, 10, or 30 ppm OxBC. Birds
as Wil £ i tﬁ%gréw@gh@s@@éomg aaéysers @& 8By, baBneeirs tied finisher
feeding 5,~ 10, and 30 ppm OxBC, respectively, relative
phadeo(FRi0.936;f dags Blao G8h i(seal Table ). Geeadthe @ntiee triadif days idae 38),
(FCR) were not significantly (P=0.572) affected over R
birds ifed §t 40 108 B0fppaal Qx&C bad signyficantly (B0.008)i highem avengge daily
cof birds fed 10_and 30 ppm were nunerjcal ower than
gains 3% 4,1 % raich H% respegliveig) é%@%"%v%{”lr@%gdt Ugsypplcmented
é_slegigTabl e 3). Feed conversion ratios tended (P=0 063)
confrgl €L sj gnificantly inproved inbirds fed 5 ppm OxBC
over the grower period (dgygjel-31), but not in those

ad 10 o« [V« U = Yo S ’ L
[ el ative i[SFE0LaNTeed Iptpe (giday), | Ivsrage Daily Gajn G7day}
pbpm OxBC jas_3.4% 1n contrast he FCRs were not

si gni fi carfployi8dil f8e31e|pt31880N §-38 r d20-18nt[B 18-p1 {hd1-38 D 0-38
Toph eotebl {pid 00 10816y [PosTo T o35, ~1379. B0Jjo.o Nofeolwer [she
TS  E A ATOA CH A SE DS T A P
10 priyORRGS H3% bi['Pae f BH-‘OxBEBei (%4 calfPry P33
a_eppxﬁexB(ache t1e0.mi npol.eon (ufl.3t hg2otor i al{7xlel afdovee t @56.1
NERE TE0 BoH CQU6 Ol ndbet - j0.0820" . 0.600ST FB3edal 0.008
FEci AL idor i ar B0t ec [ohet o e Sl Ae L ad®
with a nmean i nprovenent of 5.8%relative to birds fed

the control diet (see Table 4). No differences were i
notRigtargsupplemsntatiors with®OxBE signifigapihyriropigved the mean final

bodg eiehisah s gy g6 appRor O 60 pRnds St o8 R piiafier
55 Qe BRI IR <o el il o
e SIS RGBS et it doiaC
dietdi ¥ fiesslementalida). 486) were noted in nean feed

D

Other Embodiments

All publications and patent applications, and patents mentioned in this
specification are herein incorporated by reference.

While the invention has been described in connection with specific
embodiments, it will be understood that it is capable of further modifications.
Therefore, this application ié intended to cover any variations, uses, or adaptations
of the invention that follow, in general, the principles of the invention, including
departures from the present disclosure that come within known or customary
practice within the art.

Other embodiments are within the claims. What we claim is:
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i nt akes anong treatnents in the finisher phase (day
31-38), although they were nunerically higher in birds
wo ed6@BBB Pooling the data over the entire prpUUCARMN001458
cycl e reveal ed a tendency (P=0.062) toward higher
total average daily feed intake in birds fed 10 and 30
ppm OxBC, but not in thogdafigd 5 ppm OxBC. The average
daily gain of birds was sSignificantly (P=0.012)
higbier in birds fed 5, 10 and 30 ppm OxBC rel ative to
control birds fed starter diets (days O to 18), as, well
at. i n PhEoagdsovié copipatsing exidatpely traa§f@r1119 dicgratenoidgna
not the finisher phase (P=0.936; days 3 1 to 38)
cam@quggtﬁgﬁp Over the entire trial (days O to 38),
birds fed 5 10 or 30 ppm OxBC had significantly
(P=0.008) higher average daily gains (4.3% 4.1% and
6% od,
supplioedopUtet 9t clafib T, WiRrf PLTBEAGHIT % baked go
beveraSsih M X0 henithbaXRBecsit, Wriaiean feyd.i mproved t he
nmean fina body melghts of birds by 3.7% (5 ppm, 3.0%
(10 ppm, and 4.3% (30 ppm) after 38 days of growth
under nornmal rearing conditions. Ayerage feed i nt akes
t 3nded The foedsibk of laimghiwhereipesaig anigpl fe @Séwéenu-
.. significantly inproved with OxBC di etary
Inowtgﬁ%g ntation. Ot her Enbodi ments AUpublications and
pat ent applications, and patents nentioned in this
specification are herein incorporated by reference.
Wi | e 1 foddshitt 8 chah Xeekréins §alutaeﬁman fesRaRirsOfeed,
with specific enbodiments, it will be understood that
swine Iﬂeed§p6@mbfeedp§he‘eprfe&ﬂgrcama fdadg atrlfmisfeeiﬂh erefore,
this application is intended to cover any variations,
uses, or adaptatlons of the invention that follow, in
genera e pri p] es of the inventio i ncludin
dpar ¢ dhestoodiuet e Clarsb miicirin, Fc ey erian Mgh foh Powder or a

hquulcoﬁkenua?omn or customary practice within the art.

6. The foodstuff of claim 1, wherein said foodstuff further comprises an

antioxidant.

7. The foodstuff of claim 1, wherein. said foodstuff further comprises an

antibiotic.

8. The foodstuff of claim 1, wherein said foodstuff comprises

oxidatively transformed carotenoid.

9. The foodstuff of claim 8, wherein said foodstuff comprises from
0.00001% and 0.005% (w/w) oxidatively transformed carotenoid.
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O her enbodi nents are within the clainms. Wat we claim
is:Clains 1. A foodstuff conprising oxidatively

W e@ess4srored car ot enoi d or a component ther eof PCRCA20D5/001458
foodstuff of claiml, wherein said foodstuff is a
baked good, beverage, beverage m x, health bar,

bi.Cui tTheMfoodBiuFRbf tREM. 1, vherdiie séﬂ%ﬂﬂﬁﬁf oémphae.mh%
wherein said animal feed is a dry or sem npi st pet

polymeniadcompondintesoff axddativélly tefnsfdraied 2arotmeidi n sai d
animal feed is horse feed, swine feed, poultry feed,
sheep feed cattle feed, or fish feed. 5. The

RSt e Bl B i P BR8Py &
L A S

hepta41 % Cﬂ%l?dlfo;ékﬁflﬁ{ oRQ&p- b?&écﬁ%laphbﬁbﬁé ! [§-101§)neT5‘€ -epoxide, 4-

m 1, 'wherein sal d foodstuff conprises

oxo-pdshidiiel Bﬁbﬂyhd@f&ﬁfi@&tﬁlldéhy@é @t mojliten®. acEtuddéloatdsd, 6fdpoxide, 4-
of claim8, wherein said foodstuff conprises from

oxo-Baongitievie andtabddysie: Bvape) | bramienone. Bt apmi B wanetanone 5,6-
carotenoi d. 10, The foodst uff of c¢laimi1, \Nh rein said
epomd@ﬂsﬂmﬁ-a@@nb} CarofenoRe, sefigalaic 93 hPERERt %Pf mixtures
th Ogm datively transforned carotenoid. 11. The foodstuff
CIe%t claim 1, wherein said foodstuff conprises a
" conponent of oxidatively transforned carotenoid that
i ncl udes 2-net hyl - 6- oxo- 2, 4- hept adi enal ,

di By dr opd F0BdisaliF 8 cldnCVE, | \Ptedrtia |sa1cpfdo@@ﬁﬁﬁ coRpriggone

5, 6- epoxi de, 4- oxo-b-ionone, b-ionylidene

memﬁ@tcﬁdodﬁ,ﬁyh@ta@tenahyl i dene acet al dehyde 5, 6- epoxi de,
4- oxo-b-ionylidene acetal dehyde, b-apo-13-carotenone,
b- apo-13-carotenone 5, 6-

13.  The foodstuff of claims 10-12, wherein said foodstuff comprises from
0.000000 1% and 0.00005% (w/w) of said component of oxidatively transformed

carotenoid.

14. A method of promoting weight gain in an animal by administering to
said animal oxidatively transformed carotenoid or a component thereof in an

amount effective to promote weight gain.
15. A method of increasing feed conversion efficiency in an animal by
administering to said animal oxidatively transformed carotenoid or a component

thereof inx an amount effective to increase feed conversion efficiency.

16. The method of claims 14 or 15, wherein said animal is selected from

humans, dogs, cats, horses, sheep, swine, cattle, poultry, and fish.
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epoxi de, 4-oxo- b-apo-13-carotenone, retinal, retinal

5, 6-epoxide, or mxtures thereof. 12 . The foodstuff
W@2006/0345m0 11, wherein said foodstuff conpri sSesPQF/CA2005/001458

met hyl - 6- oxo- 2, 4- hept adi enal . 13 . The foodstuff of

clainms 10-12, wherein said foodstuff conprises from

01§0006%,c1 %k thad & QBAROM4 bY/1W), vitferemi $hid oRRPIRRLy @hnsformed

oxi datively transformed carotenoid. 14 . A nethod of
carot@icii Wi ian@nisorght tlgaeof isndanimsiened ofallyabyiinjestionj ogby o
said anirrial oxidatively transforned carotenoid or a
aerosobnponent thereof in an anount effective to pronote
wei ght gain. 15. A nethod of increasing feed
conversion efficiency in an aninmal by adm nistering to

c dRponatte wrlat s 14 630 e A FRB et ystormed
coro 5] LR SO i W, TGy sha g
anim&logs, cats, horses, sheep, swine, cattle, poultry, and

fish.17. The method of clainms 14 or 15, wherein said

oxi datively transfornmed carotenoid or a conponent
thereof is adm nistered oral I%, by injection, or hy
addos ol Theimethngdeofrelairasi 1 Orcl niwkerem oxidativelyfrnsépmned
sai d oxidatjvely transforned carotenoid or a conponent
carotepidds pdministese gdszwqtaﬁnga oodstuff and fed to said

animal . 19. The nethod of clainms 14 o r 15, wherein
oxidatively transfornmed carotenoid is admnistered to

. Tho: _ ’
\?\;}E{gfge?zf%eggﬁyof N8B 108 S, Whéel® itliokltg;gdlyfne%ﬁ component of

neric component of ox i vely
oxiddtivayp hrahseemedrcatstendid i adadimistersdeoesdid ansmald ani nal .
2 1.” The nethod of clains 14 o r 15, wherein a
conponent of oxidatively
21.  The method of claims 14 or 15, wherein a component of oxidatively
transformed carotenoid selected from 2-methyl-6-ox0-2,4-heptadienal,
dihydroactinidiolide, B-cyclocitral, p-ionone, B-ionone 5,6-epoxide, 4-oxo-f-
ionone, B-ionylidene acetaldehyde, B-ionylidene acetaldehyde 5,6-epoxide, 4-0x0-f-
ionylidene acetaldehyde, B-apo-13-carotenone, B- apo-13-carotenone 5,6-epoxide,
4-oxo0-B-apo-13-carotenone, retinal, retinal 5,6-epoxide, or mixtures thereof is

administered to said animal.

22.  The method of claim 21, wherein 2-methyl-6-o0x0-2,4-heptadienal is

administered to said animal.

23.  The method of claims 14 or 15, further comprising administering an

antibiotic to said animal.
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transfornmed carotenoid selected from
2- nmet hyl - 6- oxo- 2, 4- hept adi enal , di hydroacti ni di ol i de,
wh2myob4sci tral , b-ionone, b-ionone 5, 6-epoxi dePCT/CA2005/001458

4- oxo- b- ionone, b-ionylidene acetal dehyde,

b-ionyli dene acet al dehyde 5, 6-epoxi de, 4-o0xo0-b-

i op4l | dArieit,aoeiprisighyde, b- apo- 13- car ot enone, b-

apo- 13- car ot enone 5, 6- epoxi de,

4- Gx 8 CHmpositivd-coamprimgnexidavelyaransfemedhtarotenoid or a

5, 6-epoxi d or m xtures thereof is adm nistered to
Cam@%ﬁﬁuéﬂﬂﬁﬁ andy  The method of claim 2 1, wherein

-heptadi enal. is adm ni stered. t aid
arinnstridicnt Rar sSSP, rotabsilich {8 ffiflap Brémote
. kOl tic to said
Wel@g "[gfﬁng éle%gr«%gﬁ%ﬁcf%ogfn\fpérﬁggﬁ%ﬂ%ﬁ@yg conposition
conprising oxidatively transformed carotenoid or a
conmponent thereof; and (ii) instructions for
adi’ﬁ ni sThe kitpfsdaith 24 mmdsiréinsaid compositioidorhprigeswnid&ively
ight gain or increase feed conversion efficiency.
tran_ﬁ_grqu]ganqteenqyi cl ai m 24, wherein said conposition

conpri ses oxidatively transfornmed carotenoid. 26. The
kit of claim24, wherein said conposition conprises

RO TR S B,
o BTN TP LARSOIT ot i

aning@! ected from 2- net hyl - 6- oxo- 2, 4- hept adi enal
di hydr oacti ni di ol i de, b-cyclocitral, b-i onone,
b-i onone 5, 6- epoxide 4- oxo0-b-ionone, b-ionylidene
acet al dehyde, |on¥I|dene acet al dehyde, 5, 6- epoxi de,
4-2bxo- Bhe kiafi icheife24, CORPRSHIONECUBPAIasfopEnponent

of onjdafi ity e TorSieg Rt erisnd sl Eom Zapoth-6-oxo-2.4-
heptadi€n&P ﬁﬁiﬂﬁoac?ﬁu('ﬁ]oﬁh&r B2cyclocitral, B-ionone, B-ionone 5,6-epoxidle, 4-
oxo-f-ionone, B-ionylidene acetaldehyde, B-ionylidene acetaldehyde 5,6-epoxide, 4-
oxo-B-ionylidene acetaldehyde, -apo-13-carotenone, - apo-13-carotenone 5. 6-
epoxide, 4-oxo-f-apo-13-carotenone, retinal, retinal 5,6-epoxide, or mixtures

thereof.

28.  The kit of claim 24, wherein said composition comprises 2-methyl-6-

0x0-2,4-heptadienal.

29. A method for making a foodstuff comprising oxidatively transformed
carotenoid or a component thereof, said method comprising the steps of (i)
preparing oxidatively transformed carotenoid or a component thereof and (ii)
mixing said oxidatively transformed carotenoid or a component thereof with a

foodstuff.
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thereof. 28. The kit of claim 24, wherein said
conposition conprises 2-nettiyl-
w@@eA3#47hept adi enal . 29. A nethod for maki ng BCT/CA2005/001458
foodstuff conprising oxidatively transforned
carotenoid or a conponent thereof, said nethod
c30mpr i Fhergethied of elpino?9 (wherwie paidatiyebx irdadfoxmed carotenoid
transforned carotenoid or a conponent thereof and (ii)
is mixgi yyitya Saodstefli dati vel y transforned carotenoid or a
conmponent thereof with foodstuff.30. The nethod of
cl ai m 29, wherein oxidativel y transf ornmed carotenoid

Fer Fi Hstof on R 20rsbidie Y pORIRHY 9‘5&@'0%55? 5"
oo RSN R Ll 2

erein a conmponent of
oxi datively transformed carotenoid that includes
2- met hyl - 6- oxo- 2, 4- hept adi enal , di hydr oacti ni di ol i de,
B2y cl Bhe hrethod of clainn29, Wwherwin acomoremoxt dridatively
4- oxo- b- ionone, b-ionylidene acetal dehyde,

transf@trn@dnyarpwémd ﬁwémh@w @en@ﬂwleﬁr@xpc?& Mp@ﬂdéemal
dmydjléxgxg J gcglgfeegg tr;eﬁegéﬁg%l 33-%0%10%%%0 ft) ee%%?ﬁde % 4-ox0-f-
fonong; (EXSBiGERE: a&&Pfagpgidgr E:Q}%PN%?%%%” Hepa GBI Srpgride, 4-oxo-p-

1 1 Th 8L ! ~epoxi
iony 1&&@%’?&; gl%h}?%o Bzdiﬁ) @p feic g]‘é Ps%ngg(g d(‘,’%fMSfeﬁnbgle 5,6-epoxide,
4- oxofﬁlaﬁﬁlgﬁéarotenone retinal, retinal 5,6-epoxide, or mixturess thereof is

mixed with a foodstuff.

33.  The method of claim 29, wherein 2-methyl-6-ox0-2,4-heptadienal is
mixed with a foodstuff.
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