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"Car ot enoi d-containing D etary Suppl enment” Background

of the Invention The invention relates to the use of
waz0viessi d oxi dati on products to suppl ement tHE/A®D7/000563

of an animal. Animals raised under nodern conditions

optim zed for growth pronotion receive rations

contai ning high proportions of protein, usually in the

form of soybean Qr cot.t onseed. d high

arotenoid-conta mne 1etrare gl!. blen?egt .
percent ages of grains such as corn or mlo, a type of

sorghum Feed addghiyatuildl gitneaneenasn used i ncl ude
such hornones as diethylstilbestrol, or DES which al so

| NghedPRMtioRgelatdsothe Weé ohtaroainoid exidationpredidteer s
that prevent the disease or weight |oss brought on by
supplémeastheldietwtfanimal. condi tions. Routine antibiotic

adm nistration to ani nals has becone, al rP)st untihversal.
ifo

si mmtmtsga&@edwder fpodaet canditionmpRyBHeHos FEY tharpin
or an t i Ci i i

recedys xfam'eg hﬁa&aﬁ?pé’ Cehuiomar o R asudy Lt Tgfbtspybean
i gs and cattle. f i i .

or Bl BTSSR LR R i
NdBESed £(¥dﬂi9@§ qu'gicgl&ﬂt@ beRXREd ItudeOsich horbnes as

sor
nprovement 1 nt ty of the animal to convert

diethRAIHeSHOI, bp WEDHARICAISo dicreazaigermadf veight@airh andt e
can directly inprove the profitability of a food
tranquitibecethat fresenstheafisense br aightilzssroughtnat by stagssful
wi t hout problenms. One of the hormones. that was
confinemmont gongkéensasReutifrcostibiats admypptration to ammals has become

almgHGTHe SHHO S Ao BN e i O g gty GO pioris
suc, 8t PrsiRa AU wb T8 GRNHAREE increases the

gro@ﬁﬁe Bf’h%sia?lﬂ.rc%ﬁiét BELauTk PEQLE YARI ARy Spedsivedbt faefor in the

easi ng appearance of anti bi otic-resistant

proB@@idi bfefdoll fteadinihs (ypicdllyes(as Bk fl thé costppinyeniprevement
caused by antibiotic resistant bacteria, there is

in theabidias bh thegmimah trecomalerpiced sutodopd produats ehenhaneeent in
antibiotics in animal feed.
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 promotes the
development of antibiotic-resistant microorganisms.

As a result 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 effective

growth stimulators of farm animals. There is a also a need for a method of

improving the ability of animals to more efficiently convert their feed to body weight
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Consequently, there is an inmedi ate and increasing

need for new, safe, and effective growh stinulators
waopfoof/anss7ani mal s. There is a also a need for PCWCAAT/000563

of inproving the ability of animals to nore

efficiently convert their feed.to bo i [
or othgr gﬂlbleppr@éuewnarfer pew mcm“rai@&f?%esﬁfor%?é%ﬁgﬁé ié?o?“‘l
ronpti eneral health and well being. Summary of
heal&h@?\ﬁ’_@ﬂg’?ﬁ}ﬁﬁ The invention provides nethods an)é
conposi tions for supplenmenting the diet of an animal.
In a first aspect, the invention features a foodstuff

i ncl udi ng an addi tslywyegﬁm Imveritieni dati vel y
transforned carotenoid and fracti onated oxidatively
t r FRs ipventbnqrovides aiethodiandactinposidonsior supplementing the diet
fracti onated oxidatively transformed carotenoid, such

of amanandlr acti on i ncl udi ng the pol yneri c conponent of

oxi datjively transforned carotenaqid; .a f { s
i nén adirplgasReeh Q}q}pge%tpo%fﬁ%ggﬁa po@gﬁﬁ 1%?111{11%1% an’Additive

selegigd o caiditivetins3pgomied o RIP b factififed B3RaMIEY

i ihdat el t : L ki o
AR, TP kgl ok
carétglgér#i,r &hoslPRASIH Includihg tengolmenid dotriponenedfoatidatively

trankfdiined. cArétensigt by h Esactiop éntlydingenmigusmet ¢orpalinsiseeach of the
1- et hyl hydroxy- 2,2, 6-trimethyl cycl ohexene eptﬁxi g

conipmuhds hepingye motesnbar ayeightof( lesshar /9Bt 1pgs or less than 80 Da.
1,3, 3-trinethyl cycl Oh@)é

Alternatiyely othg gdiiNe is ox1 glrf]:& gr%%%ﬂl%ll%@rgf‘f:&éq‘ Bvlh’ich has not been

2- hydr.oxy- 2, 6, 6-trinethyl cycl ohexane-
fracfiondieox al dehyde, 2- hydr oxy- 2, 6, 6-

;r Inlgﬁ%ﬁt‘gd %P%QE@ Ef{é%tnggp gﬁ%}lfes a foodstuff including an additive

sel%té'ﬂ?frﬁﬁi 1"-‘%P,ltZ;ZZtlﬂﬁeﬂTyIU}%lopentyl)pentQ—ene-1,4-dione, 1-methylhydroxy-

2-di net hyl - 6- net hyl enecycl ohexanone,
2.2 % RirfietbyRlyoloherend epokideyrifat % ;eppxg;bearotene, 2-(hydroxymethyl)-
cycl ohexenyl - 1-f or mat e epoxi de, )
1,33-@imsethyloyelohgkane: | BhdigbPe(hysiroxymethyl)-1,3 ,3-trimethylcyclohexanol,
trimethyl cycl ohexene epoxi de,
2-h§quy;%§,@%fmgﬂafoa{9ﬁb@?%es,9%?%&8#%?8%2-5&9%%%%8@:
. -one, 2.6, 6atr] | -2
oo e L RS SRR B ity 2n- ons
2,2-dimethyl-6-methylenecyclohexanone, 2,2,6-cyclohexenyl-1-formate, 2,2,6-
cyclohexenyl-1-formate epoxide, 2,2,6-trimethylcyclohexene, 2,2,6-
trimethylcyclohexene epoxide, 2.5,5,8a-tetramethyl-6,7,8,8a-tetrahydro-2H-chromen-
3(5H)-one, 2.6,6-trimethylcyclohex-2-enone, 2,6,6,-trimethylcyclohexanone, 3-
hydroxy-1-(2,6,6-trimethylcyclohex-1-enyl)butan-2-one, 4-ethylbenzaldehyde, 4-
oxo-B-apo-13-carotenone, 4-oxo-B-ionone, 4-oxo-B-ionylideneacetaldehyde, 5,6-
dihydroxy-5,6-dihydro-B-ionone, 5,6-epoxy--carotene, 5,6,5’,6’-diepoxy-B-carotene,
5,6,5°,8 -diepoxy-B-carotene, 5,8-epoxy-B-carotene, 5,8,5’,8’ -diepoxy-B-carotene, 6-
hydroxy-alpha-ionone, 6-hydroxy-gamma-ionone, 6-methyl-6-(5-methylfuran-2-
yDheptan-2-one, 6-methylhept-5-en-2-one, 6-methylhept-6-en-2-one, 6-methylhepta-
2
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hydroxy- 1-(2, 6, 6-trinethyl cycl ohex-

1- enyl ) but an- 2- one, 4-ethyl benzal dehyde, 4-
W@2007/br28§50- 13- car ot enone, 4- o0xo- b-i onone, PCT/CA2007/000563

4- oxo- b-i onyl i deneacet al dehyde, 5, 6-

3.l S 6 P nEplars2 e barpmai gusdec A chg: ?Zéﬁb;{r‘wne
alpha- g(g{r Otegﬁegmsgpﬁ%l%@r bé’%}?gﬁﬁﬁgh\%&ﬁ& ggramal nera ep%eua/o -10none,
retifia YT 5:0BFERE RRBaninibile en_@? B REOHE Hags- 10°-

yl ) hept an:2-one, ne

car6tefiEl, Bydpoe - &réfenal, QBD@O@SJ@fde&OBEé’p&l%%&i&féeS 6-
6- met hyl hept an- 2- one,

epodjd, Bi-ape:- h@f-lcarnmmlsﬁmpe 121 Ecat@tenali Brapo-8i-garatenal) @Acarotenone,
cet oi sophorone, di hydroactinidiolide, geranial, neral,
B- C]é‘“el@%@l,lfbﬁﬂ?i@cmrabﬁpmﬂe }-damasgons, B-iepend, deionone 5,6-epoxide, B-

o A o St oS A e, s
o SRS G AR PR S o

(w/Gr)%\f%@&ddlh% DRsiybl lyoﬁietfroahsc}ﬁﬁqébﬂﬁes Bro R ORBBO061 % to 0.001%

b-i onone, b-1onone 5

(w/wf) o Ithelenaposidl Deliysisly, thelf@@d/dtﬁff%ﬁ?aﬁﬁst ﬁbﬂﬁ@Y)GGOOOI% to
6- epoxi de, b-rmethyli onone and m xtures thereof

0. OO@ﬁ%eOﬂOﬂﬂ@O ¥% ad X Q4G1 %;@;ooam 1% wOQ)OIDOG@Q(QI]%(m@OI % to
0.00001% the additive. Desirably, the

L Lk
bly, t stu contains from
(106Ph®688%89%1"&<@e tés)ﬂltﬁrag% Y. 0000001% t 0 0. 0001%

o dBoBBTd< BeedBabyctuiltREt hhob o iplqrmentine the

dietCfOR0HIMA Bg @9&9)1% WhiWanPhat & ?oc?igéjdcﬁhvg selle&e?tffdah oxidatively

anot her aspec e I nvention atures

trarsfrpledne@nbdiengid iRl fh&iomtedoxiantivaly tnsfoerdirarsighdld. The
animal a food additive selected from oxidatively

additranshdrafrdcticnacedoniddtiaely tfanafurimedataectenidd sidhva o/ fraction
transforned carotenoid. The additive can be
includyg: the pelyaaerk p@@ppv@ntwftha&ﬁrv@man&famc@ parotenosdialr a

fracordne ugiie & Pishs of remoediet g o ﬂweogp 2R haking a
mole@ﬁllai" We%\t%f %ggttﬂﬁﬁ 79{) Ifao 5P ?éjsv\gﬁfb%?ﬁ? b lierpﬁtéy]ely,otge

havi ng ecul ar

addf?ﬁxe i9 roxllcﬁﬁﬁfel)hﬁﬁ‘nﬁgﬁnwcalﬁ’tén%ﬁd‘ hlitPh¥s ndtMeen fractionated. In

one embodiment, the additive is admixed with a foodstuff and fed to the animal.
The invention also features a kit, including: (i) a composition including a
food additive selected from oxidatively transformed carotenoid and fractionated
oxidatively transformed carotenoid; and (ii) instructions for administering the
additive to an animal. The additive can be fractionated oxidatively transformed
carotenoid, such as a fraction including the polymeric component of oxidatively
transformed carotenoid; or a fraction including a mixture of compounds, each of the
compounds having a molecular weight of less than 700 Da, or less than 300 Da.

Alternatively, the additive is oxidatively transformed carotenoid which has not been
3
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additive is oxidatively transfornmed carotenoid which

has not been fractionated. In one enbodi nent, the
woazhdi/1i2e% i s adm xed with a foodstuff and fed RQI/€CA907/000563

animal . The invention also features a kit, includi ng

frac&v%mxF@ﬁ?é@%yﬁwgﬁs%%&wéﬁ Cufh A goRob s o
oS EALATRLS X CRLLG., L 395160/ 078) 880 SHEARIon e oo

addidive mesumg{ A drhySsi e 1&¢udéser%mq%tt@ 80%« 1198t 464 5% to
transforned carotenoid, such as a fraction including
40%,N9% 3 YO%Y, bt 15%1@030%«%) of tteafoodeddditi vea nisif anothest
caroten0|d or a fraction including a m xture of
embodnpemtndm kleﬁumanﬁnﬂhéemmwumfdramxmg thenasinapositéon with an
fqht of less than 700 Da, or |ess than 300 Da.
animglt é¢¢}at ively, the addl tive is oxidati veI y transforned

ca t enoi d. not heenfracti on g-}d
gt o nEhet fraudRt AdROR AUPRIPEp Jncidifg Ay vitamin
seletz&ﬁ LSSt AR ST i R il n&%,&%}a% Vldn398and

e cdnp03| ion 1S
vitaj%ﬁ ig12bhyd (ﬁmle&mghfah%rﬂn@a 'cﬁﬂﬁénélawalc&ﬁpbn'éﬁf/@he%%f In
to 40% 5% to 40% %to 40% or 15%to 30% (

certhinterhbsdiinRe e, the/Rod! supplevidiftfis forbndated ih a uterslage form
further includes instruction for m Xi ng the

contadmipg sidm abowt 5% tarl 000Payel% te 5§600%h 809miwe¥1005h, 0%k 1t6d 000%,
features a food su§8I ement incl udi

g a vitamn
tooscio o2 3B o ollion 3 (1 ds S0% oo 100%

to 110003, i ven 30@R P J0RRARSE YeafiTncpihe yi t%&%éﬂé ffom about 10
e LTG5 0 TIRELLEIS0 g 100500 S8 7o 50 m

% % 9 9
B A e B A 0

ng tbI3%m /@Q%th@oiﬂ@ﬁ()é’l?' iR forie d1RRORY0idosr zewcﬁnp@ﬁﬁifk’dhe}eof.
10000% of the RDA of the vitam n and from about 10 ny

t o THednwentickOdlsorfledtores @Cfong suppliement inclEdingy(a) 200inetpl

toZSng,lOngtoSOrrg,lOrrgtoS nmg, 200 ng to, 10
selegted from qalcivm, zcémomummpmg fleprpdy lwneolr%mg@@umg
margg%géggéﬁﬁgéqt ne ég}ol txlu\ée;l)gtagsql?rrﬁsge En%ldll ngaf?ltn(le na?fddzu?cr and

(b) oxidatively transformed carotenoid or a component thereof. In certain

D=0

embodiments, the food supplement is formulated in a unit dosage form containing
from about 5% to 500%, 5% to 5000%, 50% to 5000%, 50% to 1000%, 100% to
5000%, 200% to 5000%, 5% to 250%, 5% to 100%, 50% to 10000%, 100% to
10000%, or even 500% to 10000% of the RDA of the mineral and from about 10 pug
to 100 mg, 100 pg to 100 mg, 100 pg to 50 mg, 100 ug to 25 mg, 10 pg to 50 mg, 10
ug to 5 mg, 200 pg to 10 mg, 200 pg to 250 mg, 200 pg to 250 mg, or even 100 g to
250 mg of the oxidatively transformed carotenoid or a component thereof.

In a related aspect, the invention further features a food supplement including:
(a) an omega fatty acid selected from alpha-linolenic acid, stearidonic acid,

eicosatetraenoic acid, eicosapentaenoic acid, docosahexaenoic acid, linoleic acid,
4
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The invention also features a food suppl ement

including: (a) a mneral selected fromcal cium
waiwonm2esn copper, fluoride, iodine, iron, NMaEAEICARP7/000563

manganese, nol ybdenum phosphorus, potassium

AR oSSRl O B i
.Jceri.a ] i
ox 4 e S TSR Bl S AR IRIEEE, e nens,
the @gg‘gg%;ﬁf’%@t ORI 04t 2 uﬁﬁ%%/%/géﬂ)%ﬂ Sork SRR frdRPMR 10
Q

oto 5000% 5%to 250% 5%to 100% 50%to
mg t%@@,of/fm%@p?/g,t 0 #2000, Dingtoehg500%g © SEDMQYA afig tchB00 mg,
RDA of the mneral and from about 10 ng to 100 ng, 100
100 g tool £P6r exgn MEDmEgot3 N0 they omk@e faty acidz@idrigomiaborty 10 ug
to 50 rrg 10 m\atoSrrg, 200 ng to 10 200 ng to
to 106 emgrg 002@00rid0 g2 500 ke to 5P rag.ek0uetagS me, 1801t ¥} mg, 10

h i dati i

i R St BRSO B Yoova
eat f i i .

250 B BB AR R R s g R

st ﬁ%iixq@é?n‘ltfbnaﬁgéjfeaﬁh‘gg’ %g&@& Eglﬁ[g@lin%n@ﬁ{cﬁlding: (a? an amino acid

ei cosapentaenol ¢ acl docos xaenoic acid, linoleic
seleBfelddraATEBlending) 1ettise Aghie, fettioming Apienyldlaine theeonine,
acid, and arachidonic acid; and (b) oxidatively
tryptopiasf aidrealingnat ¢bpoxidatively tomstmeed daheseroid. orjancomponent
certain enbodi nents, the food supplenent is formulate
thereof. alnusertain exbgdimentss the feed suppiemenis Apunulatesl ing ypyt gosage
g, 1ng to 2 g, 10 to , 1
formgontaging drasDabRe: S50 TR 7t 1 5080 g7 Bod 0l P o
0 e t | a
1003 1597 ¥oa0ER; 20008 HB0T 50 2RTEG o TR PRsdE o
100487800301 TEADP Qg Bhien SO0 14 S0G00Y of HORTIA b (Harflho acid
ng to 2 nmg,” 200 ng to 250 ng, or even 100 ng to
and4pSmMoat 10 Eg t@nmahT%,vm(ypg (NS0 argyd00gayr ot Hhmigr 100 pg to 25
conmponent ther eof . e invention also features a food
mg,_supfig en60tmg, i€l pgltond mg,00are wnl himga208 pedoeldangs 2¢hig to
i sol euci ne, leucine, |ysine, nethionine, .
250mhegngt eveani (g th? 30 meel theraxidaipiehntransiarmed carotengidior a

(b) oxihdativel y transformed carotenoid or a conponent
comprareabthereof. cert ai n enbodi ments, the food suppl enent

's Ifnosrti alm%ttl?eq rieﬂlte% ﬁlsrf)ie&, %25 A9€ntion features a food supplement
including: (a) an herb selected from angelica, astragalus, avena sativa, bayberry bark,
billberry, black cohosh, black haw, black walnut, blessed thistle, blue cohosh, blue
vervain, buchu, buckthorn, burdock, cascara sagada, casteberry, cayenne,
chamomille, chaparral, chaste tree, chickweed, cloves, coltsfoot, comphrey root,
cornsilk, cough calm, crampbark, damiana, dandelion, dandelion root, dill seed, dong
quai, echinacea, elecampane, essiac, eucalyptus, fennel, fenugreek, gentian, ginger,
ginkgo, ginseng, goldenseal, gota kola, guarana, hawthorne berry, hops, horehound,
horsetail, hydrangea, hyssop, kelp, kola nut, licorice, lobelia, maca, marshmallow,
motherwort, muira puama, mullien, myrrh, nettle, oatstraw, oregon grape root,

parsley, passion flower, pau d’ arco, pepermint, plantain, pleurisy root, prickley ash
5
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form containing fromabout 5%to 500% 5%to 5000%

50% to 5000% 50%to 1000% 100%to 5000% 200%to
wohEDOU2SE% t 0 250% 5% to 100% 50% t o 10000%PCHROA200T000563

10000% or even 500% t o 10000% of the RDA of the am no

bark?%i F@r\}ggjfr 81%%@%%@%&]%533%8 ’pgﬁ%et lglggla?r 1soc%llggp sheep
sorrff3 sfiffpety Fin, cliyline Gt FoHF v 52 offeri. (EiSy Fhubg; vilprian.

hter»anﬁfv@bmdwqmaie@ﬂ%&kow 12 YaRRARMW, vellewedick, Y6himbi, and
W lstl anot her rel at’ed aspéct the | nveytr?tl on fcea urléns 1aan

extrh&® dle&a@ﬁ:? laad®h} oxidatively nginsfornedvahsehoidedraectomipdennthereof.
angel i ca, astragal us, avena sativa, bayberry bark,

In ceitaineenbodimiehtse thecfold shppleimesk isfonmulited kn mmtuiosage form
bl essed thlstle bl ue cohosh, bl ue vervaln E

CONHRE rﬁm a %Fr haadto mar b I%&Ej%\b 8 lamg i e fyng 6 100 mg, 1

me Eha ks 0 Tof B 100 Figs 103RBA 250 S UL a00 Ty umeo S00
mg,%g)grgg té 19@; (g ng qg%i(‘e@g@ﬁ()ﬁg@g% ‘79(1'5‘ mé@f‘%ﬁ&ie?@ and from

abo&S ﬁ to $60 gg H‘O@Su foemtﬂné 160 4G t8 SO mBETO0 FQ to 25 mg, 10 pg

glnge gi nk gi nseng, denseal , gofla
to Sguﬂg aIUiptg FaSthe 200 peto 10 ntgoaso ugotbemlmg 2@@) pge@ ab0 mg, or
ydrangea hyssop, kelp, kola nut, licorice, |obelia,
evemd 08 ugrar2Stmag lofwhe awidativelyrtransfarined q@mtnaoldrml 4 ¢amponent
nyrrh, nettle, oatstraw, Oregon grape root, parsley,
thﬂﬁ&§3|on flower, pau d' arco, pepern1nt plantaln

rag[g’&éfl 91{oot (rjkl e Sﬂzfg&aﬁﬁ? red overlétgﬂdpélmtdosage
oy RSB A oY e

conﬁ@drﬁleﬁt’\fh@édf IWCEHa&r@ﬁEddlﬁﬂhl‘s tH¥ fdbd%aPplenfenit @a unit dosage
el 'ow dock, yohi mbi, and extracts thereof; and (b)

formxodaiiny/fbin dbownd 0quged 0amgt 0O ud torl 08 mg),mmmeglto 50 mg, 100
thereof. In certain enbodi nents, the food suppl enent

pg 1025 mgll aiged S0nmg, UOug ta 693@32@(23;@1@ éﬁtnag e g t(b?ﬁo mg, 200
about 1ng to 250 ng,

ng tpo%ﬁ(}@g ar exenx Hpg t‘?régg g ﬁﬁthled)xi l‘h%gy trmsfﬁ&n% caugenoid or
o o B 59 B P T BB 00 e
400A0¢! 5fobci[§, 600 g, 700 pg, 800 pg, 900 pg, 1 mg, 2 mg, 3 mg, 4 mg, 5 mg, 6
mg, 7 mg, 8 mg, 9 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg, 35 mg, 40 mg, 45 mg,
50 mg, 60 mg, 70 mg, 80 mg, 90 mg, or even 100 mg of the oxidatively transformed
carotenoid or a component thereof.

In certain embodiments of the food supplements of the invention, the food
supplement is formulated in unit dosage form as a tablet, pill, capsule, or caplet. In
still other embodiments, the food supplement is formulated as a liquid or a powder
containing from 0.00001% and 0.005% (w/w) of the oxidatively transformed
carotenoid or a component thereof. Desirably, the food supplement contains between
0.00001% and 0.05%, 0.00001% and 0.01%, 0.00001% and 0.005%, 0.00001% and

0.001%, 0.00001% and 0.0005%, or 0.00001% and 0.0001% (w/w) oxidatively
6
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about 10 ng to 100 ng, 100 ng to 100 ng, 100 ng to 50

nmg, 100 ng to 25 ngy, 10 ng to 50 ng, 10 ng to 5 nmg,
waeno7/mgsg’o 10 ng, 200 ng to 250 ng, 200 ng to EXFOCAYN7/000563

or even 100 ng to 250 ng of the oxidatively

L R RS e R
ranf QR eAhgL Th el SRAAE ERRRGRA BN AR s
the g@l RonputeBPbf okidafifélyatdhsfiraRd dhefioid N8 depath

upplenment in a unit dosage form contains from about

embbdimgnts @f thOfoul subplements of I¥invgntidk)GhegxidatisOlynmansformed
100 ng to 25 ng, 10 ng to 50 , 10 ng to 5 ng, 200 ny
caratendid orrg, copg®nent therHds sejecteddrom 1¢d.280 ny, or even

. 100 ng to 250 of the oxidatively, transforned
Ulﬁ@ﬁr)é@medltﬂﬂpegl%@oﬁ%ﬁén 10nﬁef-@aﬁthylh&1r0éya?ﬁéi6e each

iR 5o 3 eh B3 apo80n e e Ay .5
winfscctofifkont 170l Pyl 3y eyt 2-
hydt? r ﬁ,?béﬁéraﬁgﬁgg?%cﬂ)ex%e—?Vc%?béa@a@dé@rd@f 2&@@g§?§{-ﬁﬂ6-Ve| y

tenoid or a conponent thér
trim@giyl eyclolfskandheEniretiofl-6-beo 2obdeptadivnalirinetiofihéph€-en-4-one,
i nvention, the food supplenent is fornmulated in unit
2,2-disety]l-Hbemethytenacyelbhexanope] 2,2, eaydohexengl- 1 fapmate, 212:6-

still other enbodi nents, the food supplenent. is
Cycmm}ﬁt%@Pra?sﬁt%ep%fd?dz%{5"51%%&]@6’0]@5%%{!% 5n’<’g6f rom

i IR TE 2POR Bl D SN e b Tehghydro-2H-chromen-
A e L R

9 LR : e ] h -
o tsL a0 D001 (o v St ot Tvel vt andl ormed -
oxocRapbeidotdotenonea, £-orpdimontboroffi-icnylidenedcedddhade, 5,6-

_oxidatively transfornmed carotenoid. In_yet another
dihydroapisnedihydrod-fonode shppiponEdi-camtngd 89,1 ke -giopgrieBicarotene,

onent of oxidatively transforne noid. |

GOID [ ot n
5,6 0ot -ASPOSHTANIRENES SOt RN 'GBEPtg%%’ggegt' IepoXyiscarotene, 6-
hydlrg)\(/}ggltplhgﬂbmgr?ee, 69121(}|/ %%/-‘é%lrﬁ{nztl-rloal{]osnfef)gﬂrggthyl-6-(5-methy1furan-2-

yDheptan-2-one, 6-methylhept-5-en-2-one, 6-methylhept-6-en-2-one, 6-methylhepta-
3,5-dien-2-one, 6-methylheptan-2-one, 6,6-dimethylundec-3-ene-2,5,10-trione,
alpha-ionone, cetoisophorone, dihydroactinidiolide, geranial, neral, pseudo-ionone,
retinal, retinal 5,6-epoxide, retro-gamma-ionone, semi-B-carotenone, B-apo-10’-
carotenal, B-apo-12’-carotenal, B-apo-13-carotenone, 3-apo-13-carotenone 5,6-
epoxide, B-apo-14-carotenol, B-apo-14’-carotenal, B-apo-8’-carotenal, B-carotenone,
B-cyclocitral, B-cyclocitral epoxide, B-damascone, B-ionone, 3-ionone 5,6-epoxide, B-
ionylideneacetaldehyde, B-ionylideneacetaldehyde 5,6-epoxide, 3-methylionone, and
mixtures thereof. Desirably, the oxidatively transformed carotenoid or a component

thereof is 2-methyl-6-oxo-2.4-heptadienal.
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carotenoid or a conponent thereof is selected from
1-(1,2,2- trinethylcycl opentyl)pent-2-ene- 1, 4-dione,

wol2zonwifzgdhydr oxy- 2, 2, 6- trimet hyl cycl ohexene equaIx¢CAl®97/000563
15, 15" - epoxy- b- carotene 2- (hydroxynethyl)- 1, 3, 3-

tlr gﬁ!lg %’qrﬁé%lfﬂj fp&tlgrﬁ%)@ A“to I1nc%édmg él%%&f Xlﬁr[?pllg%leklt of the
inve%ﬁ(‘ hOXdd 61)§ngtr%6th{1%tﬁ8¥ %@éﬁﬂé ﬁ}‘lg 8¢ fdo AlgpR AL HGB%HG%mimal.

ydrox exanone,

2- 'T?&: hﬁberﬁro@%eﬂféﬁ%ﬁ%@ﬁ'rﬁ&ﬁbd of supplementing the diet of an
2- net hyl hept - 2- en- 4- one,

anirdalbydadieiniyterig tetiRydnimary Coabsugpiement of the invention.
2,2,6-cycl ohexenyl - 1-formate, 2,2, 6-

cy&m ehexthodiméent ofr amgyt of the @bow@ aspects the fractionated oxidatively
2, 6-trinmethylcycl ohexene,
tranﬁﬁqrmﬂmcgemlgngg@ﬁ@s éﬁgmpggnd selected from 1-(1,2,2-

wimgy Rl e T 2?¥‘?q‘r$t4;9]|89g oY 2 O
mm_??ﬂl%%]@{ét gﬁ%ﬁh@é‘% c:??ﬁ eny %Hé ("}?Idm)glmeﬂlyl)-l 3.3-

mm‘éﬂgﬁl%%tl)&%}%ﬁe denvisis; 2 ‘thy&’l’éﬁ Ieggg) 13,3 %‘iﬂfeﬂﬁ%&%lohexanol 2-

| onone,” 4-0Xo-b=i on eacét al dehyde,

hydﬁb)gwi 1606¢tirhebryltya)sheratie-l mbte;aléelﬁfdepMydhamz 6t(ene
5',6'-di epoxy- b-carotene, 5,6,5 , 8 -diepoxy-
trm‘xe{}qdcyaﬂelmganénﬁ %nmﬂyylkﬁ-oao&‘bheptaﬂ;@,as 2-grethyillaqpssdren-4-one,

b- carot ene, 6- hydroxy-al pha-ionone,

2.2-gimgdnyboymethiianeryrlshexanenged Ry cysloliexeayhj fpumais. 3.2.6-
cyclbnbSER RIS ERe0trod oot Re Ry AEphaREte, 2.2.6-
trin%’tl%r'lgjrcq&é%(eﬁ 091 %,:%3 g&g&?ﬂm@@yﬁs 7.8, 8a te %hyld(r)% grﬁlechromen-
3(5A§0RESD) B@frﬁﬁ@thly ty@l(ﬂfeﬁazlkhéhéj o4 adﬁ-lmaﬁw@rbﬂihexﬂ%@ 3-

pSeudo-i onone etinal 5, 6-epoxid
hydF@ty-0-(0 @ 6Erimetinieyclsix- 1 enghbuetaasbose, &eﬂn@ﬁaeh@a}dehyde 4-
carotenal , b-apo-12'-carotenal, b-apo-13-carotenone,
oxobB-apo—lﬁsearatempmoclrrexa I.’Gron@pex4@ep Iblczm'rhdmsacatadﬂ@wdb,, 5,6-
-aro- 14' - car ot epal po-8' -carotenal, dfx ar.ot eno

dlhrﬂrewwih}ﬁ#ro Bot%lyeﬁo%mqp@wy WEFéle B-Ocfh v SHBPRXY- “arotene,
5.6 Doty TR AL L AT Eny deen B ﬁmta%% éa%ét i 85’1%96& B-carotene, 6-

hydg%)gf ?}%@?)}Qﬁ?% n@chﬁ%g Rﬂﬁ% rans br rre aro _gr{r}gt;ﬁ lf8¥ana2-

yl)}&%fﬂho@%% 6J?ﬁétﬁglfhe p65-en-2-one, 6-methylhept-6-en-2-one, 6-methylhepta-
2-net hyl - 6- oxo- 2, 4= hept adi enal . The” i nvention al so

3, Sfdﬁai -Qr@ee, 6-kethylliepednPiong; 6,6-Jinsethyladdsupnerhitl Oatione,
the

alpha-ionone, cetoisophorone, dihydroactinidiolide, geranial, neral, pseudo-ionone,

retinal, retinal 5,6-epoxide, retro-gamma-ionone, semi-f-carotenone, B-apo-10’-
carotenal, B-apo-12’-carotenal, 3-apo-13-carotenone, B-apo-13-carotenone 5,6-
epoxide, B-apo-14-carotenol, B-apo-14’-carotenal, B-apo-8’-carotenal, B-carotenone,
B-cyclocitral, B-cyclocitral epoxide, 3-damascone, 3-ionone, B-ionone 5,6-epoxide, B-
ionylideneacetaldehyde, 3-ionylideneacetaldehyde 5,6-epoxide, and B-methylionone.
The foodstuff can include from 0.0000001% to 0.001% (w/w) of the compound.

Desirably, the foodstuff contains from 0.0000001% to 0.0005%, 0.0000001% to
8
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invention; and (ii) instructions for adm nistering the
food supplenent to an aninmal. The invention further

wd mat/unesy a net hod of suppl enenting the di et HCTAOA2007/000563
animal by adm nistering to the animal a food

o PSP STV R e
0D, S IR0 P GO0 XYL poun.

1, %f&?the%b@% ypdves R YoollstufB can indiedétbv@.0006@x%Ne 0.1%
epoxi 15, 15' - epoxy- b-carotene, 2-(hydroxynethyl)-

(w/vh) Sxidatively mhhﬁdmrﬁdlo@hﬁxmld orla 2emipohent thereof, or fractionated
2- (hydroxynet hyl)- 1,3, 3-trimethyl cycl ohexanol, 2-
oxidaiselyxyargf crara@nmd d?cmﬂbéye e foadseff seniinsdrgpeen

0.009Dngk iy 0855 000 1< s 4 €Y 0B681% i 0.005%, 0.00001% and
0.063 f%&%i@dﬁ%lané Y000 A 0001% () onidacivel

tran%fy én@ﬁ exe n&pﬁé X )(; . ﬁ%%gggéﬁ%e?ﬁ ot fRictionated oxidatively
trangfo%n@dtcﬁfd’(@ﬁ(ﬁlw cycl ohexene, 2,2, 6-

trimet hyl cycl ohexene epoxi de,

2, The.ifiveritRin €56 fdatlred a iné&h8ad of prorabying eve2ghtodaimirean animal
3(5H) -one, 2,6, 6-trinmethylcycl ohex-2-enone,
by aﬂnﬁnﬁtertrrg toethbyphingal avidatvedy a,angormydi rcalsqtenmd a component
é 6-trimethyl cycl ohex- enyl ) but ap:
themo pﬁﬁﬂ@@ﬁwpé Spydpsively. trmmﬁn%fgﬁarfsen@ B @h%‘ﬁ@um effective to

X0-b-ionone, 4-oxo-b-ionylideneacetal dehyde, 5, 6-
pmxgp]:q:y\x'{?%ggme di hydr o- b-i onone, 5, 6- epoxy- b- car ot ene,

o, J4Por L ERKE (GuaRh 8 Fofiad v tachgantfe PR RAK sion

ff ff S0 Sniniil Sﬁﬁhﬂﬁiﬁtﬁriﬂg‘ﬁb th@ ARl xidatively transformed
© lgeﬁégroxy glammbgl onone, 6-nethyl - 6- 50 met tlwy ¥uran 2-

carotendidPi aémponas, thére@ﬁtdnﬁahﬁ@naﬁ:dm@atm&y transformed carotenoid
6- met hyl hept - 6- en- 2-one, 6-net hyl hept a-

in af afmaling eff2civeto mcrmshy?wdemmfnrszom 1c1€ncy
6, 6- di et hyl undec- 3- en , 10-tri -ion
cedbiaacpHuKLmEnt of wwfgﬁl@tasa%ﬁ geicabedpereis e SXidately

trax{ggqe uda- ! ononglgnlgﬁltéé moug%rggﬁ%qagﬁ)&ncgqﬁg 'n§§gqrel dkltematwely, a
con%ﬁ);s qu lc}:ua(lfr? 0[1)11(ﬁ ygl‘é@% Egﬂngnpoig&ﬂgéﬁxié}r?c ar ot enoId
car@;e@(girgo(%rﬁcoor%ﬁ@sﬁﬁé@ RRlludifgapa- 8 2-eiaieth fagtlopentyl)pent-2-ene- 1 ,4-
dione, 1-methylhydroxy-2,2,6-trimethylcyclohexene epoxide, 15,15’ -epoxy-B-
carotene, 2-(hydroxymethyl)-1,3,3-trimethylcyclohexane-1,2-diol, 2-
(hydroxymethyl)-1,3,3-trimethylcyclohexanol, 2-hydroxy-2.6,6-
trimethylcyclohexane-1-carboxaldehyde, 2-hydroxy-2,6,6-trimethylcyclohexanone,
2-methyl-6-0x0-2,4-heptadienal, 2-methylhept-2-en-4-one, 2,2-dimethyl-6-
methylenecyclohexanone, 2,2,6-cyclohexenyl-1-formate, 2,2,6-cyclohexenyl-1-
formate epoxide, 2,2,6-trimethylcyclohexene, 2,2,6-trimethylcyclohexene epoxide,
2,5,5,8a-tetramethyl-6,7,8,8a-tetrahydro-2H-chromen-3(5H)-one, 2,6,6-
trimethylcyclohex-2-enone, 2,6,6,-trimethylcyclohexanone, 3-hydroxy-1-(2,6,6-

9
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b-cyclocitral, b-cyclocitral epoxide, b-damascone,
b-i onone, b-ionone 5, 6-epoxide, b-

w0 maylizégneacet al dehyde, b-ionyl i deneacet al de®@iCA2007/000563
5, 6- epoxide and b-net hylionone. The foodstuff can

mms@a% xRy iRTR 2 fhd At s lfehd o e St Brapo- 13-
carofferf 388%8%‘? ?0'80‘%085%5%2, 00 RERE Al Ko diydroxy-5.6-

i OORRERL 8 eRONDPSHe S STNNBLIY sl 355

diepolagMBcaspar) §,8-¢pexy-Bededtedd, S5’ Bhdlepdeyf3- oarbféneom@%oxy-
to 0.1% (W w oxidatively transfornmed carotenoid, or a

alphaeiopone rfi-hydrex g egamroa-idnens, banathyt6etdraathiylfeiran-2-ylheptan-2-
transf ormed_car otenoi d. Desi rabl y, the foodstuff

oneg@gﬂ%hﬂbemﬁm&roee@mhﬂlhﬁm oenshone, owthyhepia-3,5-dien-2-

1% % 9 %

b S S S ey

ceto, ﬂg} ne eId}/h m{n?&l 8 G 1 eudod H&@%ﬁnal retinal
&re r Stea

action ranstor med
5,6- Eﬁéﬂhé r‘x‘éh@ Jﬂﬁla-lﬁi{Sﬂé 's@ﬂu-@j éé}ofe%@hé”@ﬁ & 10eIcARAeA], B-apo-
onot 1 ng |gt gain'in an ani nal Ic)Jmnls,terlngto

12’ ich@t@iﬁlﬁl&laponm@drbmbnetIBap«sﬂ@tmdte@an@Sﬁqep@uda B-apo-14-
conmponent thereof, or fractionated oxidative

cardterzols B-apoeld’ ecaimieaaﬂoﬁehpmS ‘acaratenahtB- @frbmnone;d%/ -tyclocitral, B-
promote weji ght gain. The invention further features a

CYCMt%@PQXIdﬁn@Td@wSﬁ@HG, SclPnepen&1aons XBPepexidacy i n an

L RN R R ———

mixhlrB¢ m&&‘&;&% At YR i RIS fcﬁ£ 'E‘flﬁ f68&§ihﬁ§ O thd thvERtion.

anou ective to increase feed conver
Desfabi f bﬁaﬁ of %mvglgn&a&ffoﬁﬁ% %otéﬁgl@ﬁmqhaudes the
des rlbed h rein, the oxidatively transforned

polRaént esmpdnerit Anglést nidieylt6-bxe4-hoptadiznabf t he
m xture. Alternatively, a conposition including the
pollgpmeoiher eorodimaent affanyxdfdhe aspsicys d¢sanbe@ hexedn, the animal is
carotenaid or a conposition includin

selqctqdl ermzhl%mWFeflﬁ&fF @yzltﬂ bﬁ@ﬁﬁ’ﬁhﬁ%rﬁw@eé‘ﬁéﬂ?’ ppultgy,sing fish.

t hyelélb%é’ of a1’1y of {he Xl Céltﬁogsh %))((?c{]a%vgpoxargs?(’)rmed

carotenmd, component thereof, or fractionated oxidatively transformed carotenoid is
administered orally, by injection, or by aerosol. Desirably, the (;xidatively
transformed carotenoid, component thereof, or fractionated oxidatively transformed
carotenoid 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).
10
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car ot ene, _
2- (hydroxynethyl)-1, 3, 3-trinmethyl cycl ohexane-1, 2-di ol ,

wa@200(/mpeas7oxymet hyl ) - 1, 3, 3-t ri met hyl cycl ohexan@GT/CA2007/000563
2- hydr oxy- 2, 6, 6-

t2 r k%@éﬁ%ﬁ%&%ﬁiﬁ@gﬁlﬁﬁﬁ&ml dEhﬁJgﬁém antioxidant. Exemplary

ant®oxXi@Adty inBudX rith it 'l‘i%lﬁbﬁﬂine g@%\ car?ﬁ:nf: yitamin E, vitamin C,
2- met hyl hept - 2- en- 4- one,

butyhltéd/hﬁdlexytdh@dw Bﬁ?ﬂlﬁed By&ro&yﬁﬂi@bl%h @fﬁ&#bxﬂtyfl&ﬂf@c}&none,

2,2, 6-cycl ohexenyl formte epoxid
propybgallate,iandtéthoxyqiimhexene, 2, 2, 6- tr| met hyl cycl ohexene
epo i de,

nsangsherambadiment ofany of te-abeve abyebty i faddsarfEnofihe
invEn’_%o%Pur{}}q% ﬁlgctlﬁgq: %%é%%ﬁé% g}.g:o h%f gﬁgﬁﬁ%& or hormone. Such
ey o S SRS o Y B AP
4- 0x9 u?ed REehE an4“aﬁ§ﬁﬁ1?8ff95%vé Q)ﬁﬁ%ﬁﬁ)% VARG is an amount of

5, 6-di hydroxy-5, 6

oxi8atbredy eaysformiad Qhﬁﬂ@nm&; @c&np@nerﬁ'tﬁ&‘ééf’ or g&ﬁbﬂﬁt‘%ﬁ%mdatwely
5,6,5, 8 - diepoxy-b-carotene, 8- epoxy- b- car ot

trax@f(gm'ﬁd @r@t&nenbwmchbcamaemleam:n& 1d51 gainowyighphteriRRBAMarison
6- hydr oxy- gamma- i onone,

to a@_a,pémp,l,p @E(sgnwgles andrage whiyh eptazsedinden éhe same conditions

andgfeﬁ”@% h%h‘?e‘%f’gﬂs@ggwahgﬁte %lgaggélg étlagg%ﬂw%ﬂggﬁéﬁgggom epmponent
a- i onone

ther%gf o(flhsop @(l%{hég do‘%‘gd%y&?% g@?&ﬂ %F?Wéenoﬁ F&verage ,nacprease in

masRSeYHandraRen 6,5% Shichithbly fbh@Blhad £7.6P8X598:4%, or cven 5% in

retro-ganma- i onon sem - car ot enong,

conipmonlt@thd:@imicﬁraﬁimalb apo- 12' -carotenal, b-apo-
13- carot enone, b-apo- 13-carotenone 5, 6- epOX|de

b- dvousetihereiar an Samopnbetigaiveltd' increasoofeed abnvérsrfBiciency”
-carotenal, b-carotenone, b-cyclocitral, b-
is ap apjoyaf pf QKIdQBWID’déﬂnSBdem@fneoldbalconmmﬂﬁnbthemmcﬁnﬁ

d
fr aC@OPaﬁ‘?@l%‘ﬂaﬁievgﬁévavﬁé g%%&@?t o %ﬁ@éa S@Sﬁ&ﬂhqur@as@ne feed
con B SR R LB o 525 i e
is rzﬁwmﬂméﬂh@iarﬁé( béﬁ’dlh&ﬁ& ¥nd FRRBQHE @rdfétt e %ﬁ?ﬁtlvely

i ncl udes the polynmeric conponent an
tran@fomeietlydardenoid; 2 cémpentactheral, orl fﬁa@ﬁﬁbfé@roﬁﬂﬁ%lf’ﬁ‘%sfonned

of any of the aspects descri bed herein, the anina
carofenaig Jdnefarvgragl&undmﬂordmgfwd aeeded togradsce hesame weight is
SW ne, ttle, poultry, and fish.
greater anO 0 preferably greater than 1%, 2%, 3%, 4%, or even 5% in
comparison to the control animal.
By “animal” is meant any animal including, without limitation, humans, dogs,
cats, horses, sheep, swine, cattle, poultry, 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
11
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In an enbodi nent of any of the above nethods,

oxi datively transforned carotenoid, conponent thereof,
wQp200f/1i2687 onat ed oxi datively transfornmed car otRIToC 42005000563

adm nistered orally, by injection, or by aerosol.

caroB el Pl B e AL SR GhAE hreaxancrin
s R ARG TORLE B PAThER, b0 0. ekl il

estet;THdr6IEy ctbienBitds, biidH APdlloxanthiakagsbearneisol, mx_@hegﬁs&axamhm,
beveradge m xes, health bars, biscuits, and ani ma

capdaaeida, capserubin,akotéaediolpyartoeenetisly, caroteaois; omyipsixandiin,
food, or feed for an agricultural animal, such as
decaprenexantidd, epilvteis, fecexanthin. hydnox wargtesongst hydrewyenhinenones,
feed, growfinish swne feed, or, breeding herd ffvvl ne
hydsoxyiycopgg lutejn, f peqkanghig, neurpspasinep phytoege. miytpfluoene,
roilers ul tr eed, . or_ br.eeder oultry feed .
thodfrgPhewféhe idmleie sigtpraniin. s 7exanirisaEaibarytic
3 f eed of ¢ i lapi oo -
carcfERHOE Rub B Bk oreBbic A (L AEEH, Salyendit sBR B (FF bixin,
carH?fngé&?otbﬂé’s‘? @%d&ﬁn[’@ﬂép&éﬁrb&%bid £G4 Uekir8sporab drindadibixin, and
Exénpl ary antioxidants include, wthout |imtation,
lycdpehaiccridt ene, vitamn E, vitamn C butylated
ydr oxyt ol uene, butyl ated hydroxyani sol e, _
t erAs used-Hentin) thedeon dorisiat yelyrtomsforgad caretenaidd refers to a

et hoxyqui n. I n another enpodi nent of i:\ny of the aPove
carienpsadivenich has bepieaagtedsvish uprie 6; taviemolasieapivalends of oxygen, or

o S8 B 3T BB Sl s v
o P SO s A i orioncr
pol HIRNE na@dridD( & atHay %bﬁlpbhé&&fﬁh%ﬁidﬁ@i&@%?tﬁ‘@s%n&d carotenoid

conponent thereof, or fractionated oxi ively
havingeasiodéoutal weight efgredtenttharh70@ Datensin Hhd reslilting rgadtion

wei ght faster in conparison to an ani mal of the sane
prodyxes iagnixdue thakeinghideh malecuasspeciasdavingrmotegitar weights ranging

conditions and receives the sanme diet

From,apat | JaieyS DDA o e HOLBRGE Materialdnpeieysd to be formed
T TR —
thattezgg Eorgg/gf@nl\d%ﬂ%cﬁrcﬁ%ﬂigé RiBltivERARarstormed cadtendid ard'
described in U.S. Patent No. 5,475,006 and U.S.S.N. 08/527,039, each of which are
incorporated herein by reference.

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 1-(1,2,2-trimethylcyclopentyl)pent-2-ene-1,4-dione, 1-
methylhydroxy-2,2,6-trimethylcyclohexene epoxide, 15,15’ -epoxy-8-carotene, 2-
(hydroxymethyl)-1,3,3-trimethylcyclohexane-1,2-diol, 2-(thydroxymethyl)-1,3,3-
trimethylcyclohexanol, 2-hydroxy-2,6,6-trimethylcyclohexane-1-carboxaldehyde, 2-
hydroxy-2,6,6-trimethylcyclohexanone, 2-methyl-6-oxo0-2,4-heptadienal, 2-
methylhept-2-en-4-one, 2,2-dimethyl-6-methylenecyclohexanone, 2,2,6-
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conparison to the control animal. As used herein, an

"amount effective to increase feed conversion
weefob7/cizescy” i s an anmount of oxidatively transHQre®m®07/000563

carotenoid, a conponent thereof, or fractionated

cycli?ﬁé%zétﬁpﬁn%%;zii@ AR CU L e SN

. n |

iy @367k Bk 2 UM PSR RC 208 S Gty

6,7, 98&% ﬁ&?mém%%énvgdfsﬁ)%@szf@srmﬁlea?n@yaamm ehone, 2,6,6,-

npone er eof ractionated oxidatively

trlmét!l@[b%lfzﬁﬂﬁﬁﬂn&ﬂi Stleyioxly- 171266, 6:rmgeylcpdoledi- brenyh bliael-one,
neéded to produce the sane weight is greater than

4-etRylbehzaddefyde abloxogi-apo-dB-tdralenang, 420x0 ﬁ»%onzm@ dopxeen

5% i n conparison to the control ani mal ‘animal ! is
lonyﬂrréamacawddmdnaﬁ 6 iBY RN mlbmetﬁ-rqnﬁn@aﬁ ﬁof;poxy—f» carotene,

umans, s, cat h
5.6.300r f"'e?“ﬁ SAPERE 583 Sealionrer hCatiii SdhBin Paapsne
ura

58 SRR qazﬁf?ﬁ%ﬂ&e%wﬁ% iforkDB BBl Riene, ¢
met@ré 25! E%&ggl‘f&laﬁ 2D gg @a-Rbhél6-AthyaR@htl 3-eA2-one, 6-methylhept-

rote |nclu rotenes, which are hydrocarbons

6- er{ D.dhe, 6Wnét|h91He wyge@l)en-zaaﬁe i iethylhorgendt ek, 6,6-
derivatives (i.e., xanthophylls). Exanples

dimefhghurmieeBoexnks 2| 1 b)-tidend, yti;ﬂmempngmeaale@@}mr@m

zeaxant hi n; echi nenone; i sozeaxant hi n; t in;
dlhwmdtau@whﬁengerawb|n¢ralcp$e|{@ﬁdgggﬁ1@q,,rﬁtma Sre%ft(lgpg %I gp’oxide

bao8-caroten d eth ,
ot i oo Bl sl 12 oo

B-ag%flg n(gtap a5 %X%ﬂ})r E% %ﬁrqctgm?(gr?e? H ?302[ D} 4 carotenol, B-apo-
14’ SaYRERA 2L ?bf%y%%l%ﬂﬁp WSQé%ﬁ‘Gltehbﬂe B’ﬂ@ydlélélﬁ*a[‘ B-cyclocitral epoxide,

f'ucoxant roxycar ot enones, hydroxyechi nenones,

B-dAnascong! B@@mﬁfees jotbaé B,6-poxida -funylidersacespdahyde, -
phytoene phytofluoene r hodopi n, spheroi dene,

ionylidenleacetaldehpdas Srepuixide, a%nnneﬁezéwaanwamd TRiduEa g9l i ¢
carotenoi ds, such as apocar ot enoi c aci d

Compapentgof exidetizelyi teanstqranedcazptenaid g capable of either
incifBRg g SRRArHER CEhrBthin AT L RLRETAE yfift eain in an
animal, or both. Methods for assessing whether a particular fraction of oxidatively
transformed carotenoid is capable of increasing feed conversion efficiency or
promoting weight gain are provided in the Examples. Methods of fractionating
oxidatively transformed carotenoid mixtures into components (e.g., fractions
containing polymeric component, fractions in which the compounds in the mixture
each have a MW of less than 700 Da, or 300 Da) are described in U.S. Patent No.
5,475,006 and U.S.S.N. 08/527,039, each of which are incorporated herein by
reference.

As used herein, the term “recommended daily allowance” or “RDA” refers to

the amount of a nutrient recited in the table below.
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As used herein, the term "oxidatively transforned
carotenoid" refers to a carotenoid which has been

womatied8m th up to 6 to 8 nolar equi val ents afCToRA2YETIN00563
or an equival ent anpunt of oxygen from anot her

oxi di zi ng agent, ngdtu mg—n 1€bA" «ture—9f very | ow
nol ecul ar wei ght VLAnHﬁ‘A' ve Clregypot “"aoducts and a

| ar ge proportion Ve PE YT He gt e T H.e., that

conponent of the[gglHapTvety trans 19 car ot enoi d
having a mol ecul ag; JE gt of grgatef Afan 700

Dal tons). The resPifi@ T eacT 935 PT R § a mxture
that includes nolggular Speci exgmay| g, m! ecul ar

wei ghts rangi ng [VRRiaeOUT LO0 O %m Dal t ons. The
pol ymeric materi glidngn PRI | €V[ed 230 g,jag)r d by the
many possi bl e cheaii§ah T econbi fpag | Q/dé}f t he vari ous
oxi dative fragnmehtgoddeat ar g 1Gpge mg/g/g,t'ods of maki ng
oxi datively trans€mbmesd car qt Enei 0| gy@ydescri bed in
U.S. Patent No. bcébp&, 006 and 44oS. ay08/ 527, 039,
each of which argrudaer por atled fier pppaIy |r ef erence. As
used herein "conppa@gant " refegrsidpo hppy@gtiive oxidized

conponent of an pkeéendati vely |t ranstipm ¢ar ot enoi d
m xture that inc|Magssig t her| paloynpmp/@aymait eri al or a
conpound sel ect egdMhngase 2.3 mg/day

1- (1, 2, 2-tri met hyMalyigknpent V| ) gent | Z/daped{ 1, 4-di one,
1- et hyl hydr oxyp Bhosbhéud ri met hydocychghegxene epoxi de,
15, 15' - epoxy- b- cpPadsewme, 2- |( WWOr oxmgedyhyl ) -

1, 3, 3-tri net hyl cy®deolmxane- |1, 35 di phg/day
2- (hydr oxynet hyl )Softiug 3- t ri|nett®y| cypglayhexanol ,
2- hydr oxy- 2, 6, 6- [ €inqret hyl cydl ohexapwg/day
1- car boxal dehyde Pl@nylalamne 980 mg/day
hydr oxy- 2, 6, 6-t r | ¢itey| cycl ghe38nonmg/day
2- met hyl - 6- oxo- 2| Methiafineadi efal 9102 | mg/day

met hyl hept - 2- en- pLysig 840 | mg/day
2, 2-di met hyl - 6-n cycllohBRanoRgiday
2, 2, 6- cycl ohexenyYaline __#07 gmglday) phexenyl - |

formate epoxi dejlBeosing . iloedy| cngiayhixene,

2

-fo

2,2, 6-trinmethyl cy EryBiephans o dpoit del me/day
2 5 5 8a- tetrarrethyl

8a t‘etraw%dro 2H: ch onen

Vel fommy 5 ﬁ&hgg}g&gc}_%ly@}screte units suitable as

umt%f}} g&%@ég férflci n%ﬁiéﬁ eﬂtﬁolhn?ft %Qélglﬁl% %B{egﬁteémérrl]eed quantity of
0x1&at%ﬁyﬁ%féﬁh&?5‘%%no‘ﬂd Gi(QCin%bgeﬂlethE%?ttggﬁQgg in amounts of

- 0X0- b-i onone, 4-oxo-b- ionylideneacetal
IOOEu@todl OWMgoxyaﬁoﬁladohwltma phiveaRatically acceptable excipient.
5, 6- epoxy- b- car ot ene,
The synthesis and purlflcatlon of 2-methyl-6-o0x0-2,4-heptadienal has been

reported in U.S.S.N. 08/527,039. A more convenient five-step synthetic scheme for
the preparation of 2-methyl-6-oxo-2,4-heptadienal is provided in U.S.S.N.
10/196,695, published May 22, 2003.

The compositions and methods of the invention can be used to promote
weight gain and increase feed conversion efficiency in animals.

Other features and advantages of the invention will be apparent from the

following Detailed Description and the claims.
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5,6,5,6'-di epoxy- b-carotene, 5,6,5", 8" -di epoxy-

b- carot ene, 5, 8-epoxy-b-carotene, 5,8,5", 8" -di epoxy-
wdoatsEne, 6- hydroxy- al pha-i onone, PCT/CA2007/000563

6- hydr oxy- gamma- i onone, 6-

- 6- (5- hyl f - 2- vl hept an- 2- ;
g?:TQ%/Lth(egt m59t eﬁ- 2%‘2'2‘?%8&4%?5?} ] ’2’& - o(nfen- 2-one,
- - i 12 = - e,
o [PARRRGApyRact RS em oSN RARRAE 160,
adneinistiasion ufoxidativél it afisFaihed batoRinof® or HREAGHALd oRftfaftVely

pseudo-ionone, retinal, retinal 5, 6-epoxide,
transéonmeedycarotenoih ofiks fooelstuffy camrtat esefulefor supplementing the diet of

b-apo-1 0O -carotenal, b-apo-12'-carotenal, .
an yupgband usefubaes snracetispbforpromoting rgenerab héaldpand vl being.

b-apo- 14- carotenol , b-apo- 14'-carotenal,

b- apo-8' -carotenal, b-carotenone, b-cyclocitral,

~ itral epoxide, b-damascone, b-ionone, b-ionone
Ad&'ﬁ?égllpag%nde, b-i onyl i deneacet al dehyde, b-

iag glyﬁrﬁ (2;?8?1263‘6}% #ﬁgﬁ%@@%&%py g?mg;% g{{?{%ﬂgﬁgg W Fractionated

oxiddthrsy eanErertad ehitiold ean b adraRRRred i arfhib8ht ef ective to

i ncreasing feed conversion efficiency in an ani ma
promoterweighy gaii gheffemive torinaeasniesdlconoérsioat dfficldathodsr
.for assessing whether a particular fraction of
oxidativedy freesfprmed qarotennid, typicat dessi rdnges aragedrhabotit 1 pg/kg to

ARl 55 SRR o BAEaSed e LRt s
50 BB 0 00t 1 el SO E R o e
O TSy RO 054 00k R S 1 SRR g

are 8Qfh BBYutd. @5 g%@r tol®dut BO@Juglk\%@ﬂ sy ';gh@gé‘r7@a|>292e ly, a

U S.S.N 08/ , 039, each o ich are incorpo

dostef betwdep (.05 pgdarand 36 ngAedfiedsi weighhort0edIng/kg and 5 pg/kg
"recomended daily all owance" or "RDA" refers to the

of body waighs 1sadministered dadlyi 1l dasageef paisativelkyl tgmsﬁormed
"unit d for.ni f t hysi cal | iscrete )
carqFRgid. € OpRpBE Tt BersRf (o fAcionalFd o RaAteTS B eermed gatptenoid

to b A REREY N PRI BRI EAT RIS IR & component
the §pRi&0tiet! MRl 458 biVthk AnfARU S tEn@frd trials, such as those described in
Example 1 may be used to optimize the dose and dosing frequency of the oxidatively
transformed carotenoid or fractionated oxidatively transformed carotenoid.
Oxidatively transformed carotenoid, a component thereof, or fractionated
oxidatively transformed carotenoid may be administered orally, by injection, or by
aerosol. When injected, the administration can be parenteral, intravenous, intra-
arterial, subcutaneous, intramuscular, intracranial, intraorbital, intraventricular,
intracapsular, intraspinal, intracisternal, or intraperitoneal.
Oxidatively transformed carotenoid, a component thereof, or fractionated

oxidatively transformed carotenoid may be added to a foodstuff or formulated with a

pharmaceutically acceptable diluent, carrier, or excipient as described in U.S.S.N.
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100 nmg to 100 ng, in association with a _
pharmaceutical Iy acceptabl e excipient. The synthesis

waoaud7/pes$ 7 i cati on of 2- et hyl - 6- oxo- 2, 4- hept adiGN@A200E@00563
been reported in U.S.S.N 08/527,039. A nore

08080 MRS 2 AT ST g .
e T T

formaitathmsusebé in Mredobieo Eblgh ordApSulRShrd Yok SRsatged
conversion efficiency in animals. Qher features and

foramlationaginsthofforrh ef ipowelers, masalidrop)er apRAOBNIMEMDAS i8] known
|1 ow ng Detailed Description and the clains. Detail ed

. fo I I [
n tB@@Efrfppm%ngrﬁémmwms a5n found; idesxa‘mpldsmé‘fR&nmlgdorf:daté
. I ts for the admipjstration of oxidatively
ScipprardPrshos &F Bhaeity sA0Rrak s muRe Gesmmameion bippincor
: g arotenoi d. The foodstuffs can be usefu
ng{)a?&i%mﬁgﬁti ng the diet of an animal and useful as

RG5O SIAGEHSor B bl

bei ng. Adm nistration o : { Chenated
formataédnsind miersenenpsigtion Reh&iQhes 8 ddcRbLl £

oxi dative?y transfornmed car ot gnoi d can be glgfrri nlé%rgp
Schirpoyan atrabuRroefNwet Sore 60 75r@001 e wei ght gain or

effective to increase feed conversion efficiency. For

oxiloesirably, Pﬂdfﬁwﬁbﬁﬁ@foﬁm@@mmﬂrxd),ld,w@rg%d)nam)o ihfre?f, or

n ar.e fromabout 1 / kg t.Q.about 100 g o

fraqiSlestrrian sy bangtormed erinseinid is admixedrwisk Avieedstatt and fed
totH@lf -gnaqnd 50 ng/ kg of body weight, or 5 ng/kg and 5

ng/ kg of body weight, is adm nistered daily. For a

conmponent of oxidatively transformed carotenoid,

typi cal dose ranges are from about 0.05 ng/kg to about
Fodil3buffy/ kg of body weight per day. Desirably, a dose of

bet ween 0.05 ng/ kg and 50 ng/ kg of body weight, or

0. (3xidgtikely arapsfornmgdicgratndidgdy comipohent thereddortradtRinattd

.dai ly. The dosage of oxidatively transformed
OXI&é’rVS{ﬁé%'iﬁf?ﬂﬁe@ e#fgbond cambe edmixast withacfioodstaffeahd fed to the

.Qx{jdat i vel r.ansforned carotenoid , . .
aniRAl 1%az}n' ﬁllgoe{nttef?ec%lve to promote welggt gain or effective to increase feed

e

conversion efficiency.

In preparing a foodstuff of the invention, the oxidatively transformed
carotenoid, a component thereof, or fractionated oxidatively transformed carotenoid
is optionally admixed with a bulking agent prior to being added to the foodstuff.
Bulking agents include, without limitation, starch, protein, fats, and mixtures thereof.
Desirably, the bulking agent is selected from corn starch, whey, flour, sugar,
soybean meal, maltodextrin, and guar gum.

Foodstuffs of the invention can also include antioxidants to prevent further
oxidation of the oxidatively transformed carotenoid or a component thereof.
Oxidation can be prevented by the introduction of naturally-occurring antioxidants,
such as beta-carotene, vitamin E, vitamin C, and tocopherol or of synthetic

antioxidants such as butylated hydroxytoluene, butylated hydroxyanisole, tertiary-
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to be adm nistered is |ikely to depend on such

vari abl es as the species, diet, and age of the aninal.
wastoandassy trial s, such as those described i n BEMQA®0L000563

may be used to optimze the dose and dosing frequency

butﬁﬁg&?ﬁ%%b%?ﬁrbﬁﬁd@%%‘ﬁS%&%ﬁ&wﬁﬁﬂiﬁ°' St o amount of
anti&éi'g g@{s)fn?f&;rﬁo a:t%gﬁ{ smtﬁqﬂﬁ &Eﬂp%ﬁ ?%/g ran or maé1 as product

fomgl?lﬁgéﬁ,%ﬁ Hg)éoﬁﬁﬁtl%ﬁﬁn ?ﬂcﬁﬁ%ﬁ%%&héﬁi YandRésired Skdif-Gife.

y aer When 1 nj ect the adm ni stration can
be parenteral, intravenous, intra arterial,
subcut aneous, intranuscular, intracranial,
| nAnmabFeals, intraventricul ar, intracapsular,
i ntraspinal, | ntraci sternal, or intraperi, toneal
Ox iAdumal, Egeds of ahﬁspmsmnmtm% Qpntaném%w&iﬁ transformed
t her,

carqiiif i EPTRYIS BETdeh o S oBBRG ISRy Bripaved

TR A R AR

acccﬂ‘dQﬁéeSQﬁﬁ ih&Ys ta%d)ﬂ ’tfﬁé‘ FERIR S 4 E(f"l:orﬁﬁﬂﬁ'ﬂéh FHdrRASvariety of

for exanpl’e e form I qui d sol utions

d1ff@1fen{5 fiedqfgtcdists, fvﬂﬁlcﬂﬁﬁé clesbeh acsérdatg @mafket pricethdns
may be inthe formof tablets or capsul es; and for

availatiiign aAedortiongtyl semeocsmponenthef ﬂmrfnecbfnagml\xaags pvenatsmb For

drops, or aerosols. Methods well known in the ar
dlscwaupngon enimaldecd fermatlations ang NRE; suidghnes see ﬁhurch Vivestock

Fecgsin f*%scﬁngeégf&ﬁ@ KRRt oraHbs R @,955? A P e

Nutg‘lulBB 2 Isinérrﬂl idhe?@ﬁ&i '}fgfﬁ]éléan %or e g in inger, Publéshlng

nven Ion can

Coxgb ‘Iﬁn Q%’v?lﬁ ! @éﬁﬁ’ gﬂcﬂl{ﬁ%lﬁ%h G ﬁfcbkﬁtfrﬂtekirher&ﬁ'by reference.

rooye Proc. Nutr. 'Soc.
( Z@Nﬁle aEﬂ%ﬂﬂ@Mxﬁman@ed@hrel@hddnbhﬂmﬁB@lﬁﬁwl b@edtupbﬁlpﬁiotem
a conponent thereof, or fractionated oxidatively
andtenangyf @qoirdmeatso and tienh ddjusieldrifioedod 1o meef tedither fequirements,

fed to the animal. Foodstuffs
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 generally contain about
20-24% protein, 18-20% protein and 13-17% protein respectively. In some feeding
situations, care must be taken to provide the appropriate amino acids as well as
overall protein content. For example, hogs fed large amounts of corn must have
adequate lysine made available in the feed. In most animal diets, energy
requirements are met by starches in cereal grains. Energy requirements may also be
met by addition of fat to the feed. Animal feeds containing oxidatively transformed
carotenoid, a component thereof, or fractionated oxidatively transformed carotenoid

may also be formulated for dogs, cats, poultry, fish, and cattle, among others.
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Oxi datively transforned carotenoid, a conponent

thereof, or fractionated oxidatively transforned
wozootessyi d can be adm xed with a foodstuff arrCTI€sko0T000563

the aninmal in an anount effective to pronote weight

o Ftesngrdis pv}}eaaﬁ)b%r AHEA38 e AGRIM FEBY &Y R s promte the
healp?er e O:‘aﬁléc | Onzzlee}{(fr{ﬁg]-e?%ﬁ g(p:?u%‘ ans Or n'g(gm{on sugars

I
con LSO L S e

lysing) GhétHidning, phetiylalanind, @Eﬂe@ﬁmeﬂrﬁp\@?ha@ ralligeNtyrdsihg alanine,
and m xtures thereof. Desi rably, the bul king agent is

aspatit ecidedodinonglutamatss ghycine, prodine, §érine; and gysteines apbpgothers),
nmeal , maltodextrin, and guar gum_  Foodstuffs of the
v1tamme€qg othiaminea Fibeflaw, HM@dQWPo&lﬁ@@nﬂ@CtWﬂéA/@ﬁﬁltOI choline
r. oxi dati.on of .the dat.iyvely trans

chicgifeo arBIRPBROL BRI i, TPEAC SsahkbiE 2ETb And tagns A, B,
K, lg,nl?,?/ag%glg%ﬂ{f%rs)s é}ﬁfs g}%}%lhgg Igdtneln%tﬂ{éﬁl fi¥a ﬁfé‘élj Houi@ or
po@&%ﬁi@% %sh%@ﬂlﬁlgsc %geﬁr'oﬁ}bte@ﬁ cSﬁcM&é}e&ﬂ:@(eg@t kSyHedA LS,

butyl ate xyt ol uene, but'yl at

cormiYAtR XA uAD |11ﬁ)rghﬁ1btplﬁkplbaiéy¢dfppdf oulfato oael sadiwmychloride. Any
gal | ate or et hoxyquin to the dstuff. The amount of

medicdmenti idgredsenits known i tledart mayhilso headded wethe mmnmlrfeed
requi renments such as product f or mul ati on, shippin
inclgding wibeyt lipuekiagi wglb@tlw %tmpnfés iFos erltgm,fmmer%l and

ant b ot P el e B SR b P b Focaing
O&?ogﬁ(glfnsgr%re:jecar g]tlse(r?g‘ig% (ﬁ%@' gﬂ?:rg:j ?)e(legzt 13;/:' éener ally
_f Or A} Aifthl *fébémeﬂa qtﬁowlhltﬁ@hﬁ cafl bRased %@a@&rmﬂa& with the

ustry standards. The feeds may be formulated froma

preééﬁt iBleyitioh, ichidetigwith@adinitgic feral gas subh @b ofghard grass,
chosen accordlng to market price and availability.

timéthy oratli fegtue, reagrassc alfpléneaidont, cldvers anetivetales geaig éeeds, such
over tinme. For discussjons on aninal feed fornul ati ons
as cqrie WWireat hartey sorghumsidicale Fh caneheandsqya 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, a component thereof, or fractionated oxidatively
transformed carotenoid before processing or preservation. Desirably, the animal feed
of the invention includes rapeseed meal, cottonseed meal, soybean meal, or
cornmeal.

Processing may include drying, ensiling, chopping, pelleting, cubing, baling,
rolling, tempering, grinding, cracking, popping, extruding, micronizing, roasting,
flaking, cooking, and/or exploding. For example, pelleted feed is created by first
mixing feed components and then compacting and extruding the feed components

through a die with heat and pressure. Animal feeds of the invention can be pelleted
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Feeds and Feedi ng, O&B Books, Inc., Corvallis O eg.

(1984) and Feeds and Nutrition D gest, Ensm nger,
woCtodf/iebgy and Hei neman eds., Ensmi nger Publ i SIBATYCA2007/000563

Corporation, Clovis, Calif. (1990), each of which is

incqrporated herein by,refgrence. , Sw and ,ot her
as Al St exdfiots MEBHE B i pmiibdF R alncion Feed
YA 1eQLI I ; g
MaRUBE S Ao RRDRYAN RN TR T 874 E RitorRA AEhBRTHY fefsronce.
for the different stages of growth and mai nt enance of
the animal. Growi ng young animals wll require higher
pr Baded GrellsindBéveeaddsni shi ng ani mal s cl ose to market
will require higher energy, high carbohydrate, feeds.
FoFoedsinfiisef thy piveatiohegn eas tle farm oka healdr bamgreferably

rower-finisher feeds will generally contain about
suppliedunfopl st ather, typgs obvyraBpRST®ias 1 peMInN]Y se3 15tBP§ food

mackEREEOS TG Let RBE BB PR ar TG Ay eI FHeAD oa ar
confiiofyhild bPh B AR Rn pleess APl IdIINE € ineredients
arge anounts Or corn mus %ave adequat e | yslne I'THd-lgr

intoA @Ik &P Psiz8 ahd %hiig;.fﬁag, WhidIPR théNtoRleydd 86 autofffcO¥rapping

requirenments are y starches in céreal grains.

macfﬂilﬁrgy Heahiti bagoBnl Setiked) Sithdrahareéxtbydedddi ti on of fat
to the feed. Animal feeds containing oxidatively
t r drtef foodsuiffomay nbsodiedex tanded npakeen tolldde peasted, @ut or otherwise
fractionated oxidatively transforned carotenoid may.
formed intp barsprihaked gpodsrsugb@s coekies, breyiies: gakas; cgﬁ,nugfﬁw- In the

ot GFSPBs 050 S 08h B et Sl o e
el 85 10 R A B 57, bR i i bind
ingfefichts to%@ngiteﬂ 5095 th hélp ke uhitenfy&hifed bAYAIRE extrusion

l'ysi ne, i oni ne, phenyl al ani ne; threonine,

madhiygiyoSueh knoaln preécedsys oan be used producadiedidalth baed ahd baked
sodi um gl utamate, glycine, proline, serine, and

goody of ghepresentongendtdner s), vitanins (e.g., thian ne,
ri bofl avi n,@p‘i/‘r i.doxi ne, niacin, niacinamde, ingsitol,
chdraodstuét ofr the dnvension; qambsantibe fameba readyttordrinp beverage,

reafifinging Sedfing PL G rar Bl e yith Yater op Qher iatigs”OF A Bowder

or a'ﬁ?@.kid.cbhgéﬁt{jaté’ Fha? ‘?é"ﬁﬁ"iéacfj?vﬁﬂg)vatfef, ?&ig@{i)é’é) e ?@&y other flavored
protein concentrate), olls (e.g., s ean oil),

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

with milk to make a drink having a character similar to that of a milk-shake.

Dietary Supplements

Alternatively, oxidatively transformed carotenoid, a component thereof, or
fractionated oxidatively transformed carotenoid may be administered to a subject as
part of a dietary supplement, such as a vitamin supplement, mineral supplement,
and/or herbal supplement.

Nutritional additives such as vitamins, vitamin components, and essential

nutrients can be used for their known nutritional value as additional ingredients.
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cornstarch, cal cium inorganic phosphate, copper
sul fate, and sodi um chl oride. Any nedi canent
waO ngr/edsgnt s known in the art may al so be addaCT/©A20hE000563
animal feed, including, without limtation,
anti.bi aotics, and horrmgiaqs. For vitamn
e

m neral and o
Thug 3o BBRICiyR SHLRCHIEYmefr AR MEROL: Jialil A, itamin
| . i . S.. C.. . .
C. ViR AabEY FREATE Uiifin SRR cnia b wiserin BS: folic
acid! DRafid BG2bRE ‘,Jgﬁ-‘@ hitoffeh®! AQACEYAE Bitlel ¢itBAESCRown in the
Invention, 1ncluding, wthout it mtation, forages,
art. such as orchard grass, tinothy, tall fescue, ryegrass,
al falfa, sainfoin, clovers and vetches, grain feeds,
s udMiinasals and mindrahtompanémty cawbeised farrtheir matrétjionay ealue as
canol a, and soya beans, crop residues, cereal grains,,
add1t@gghmg5§dlpmgd¥[&m§,, a gyaerat additing car inclugdeany one of, or mixtures

o BRI G AT RSt e 5
t t .tr . i
o A ML O R s

r : r s ;
chr A SPLBARRLR, DISHRCATTARI A pRCRCALKE shion tin, gad
vanid@iBfAs Qffbngtsther Matitionake tnpeadnt MivekAaRnowalin tigs art.
cornmeal . "Processing may include drying, ensiling,
c hdyigintegningeddeqtiatedevelsibf mgamiresl dndgminevals iimessential to health.
tenpering, grinding, cracking, fprpi_ng, ext rudi ng,,
Mamy disordezs dug ta visamimand numraﬁ@q 1Gesitene welbkaewn in the art.

o LG 18 T EARTPLEL PS50 L5601 T SRLAS B i
T A TR -,
and%?{ti{o&%cﬁﬂ?ﬁeﬁ&%ﬁ{ibgg\gad ins FOANEEFEBLIR al dfBRIeRce the memory

I'ng Ani ma ,IAlIST'EI‘I can” Feed Manufacturers
capdwitifies ahd Bave A kffeet Gcopffitivé d8aline (sed SolfpiariaVe @t al. The role
herein by reference. Baked Goods and Beverages
of dretddsoghitbveadectine. J. INeammtl Bransam 10:95r(2003))f dMineodls are well
heal th bar, preferably supplied in foil_ or other types
knowfn trplpp émportart rotesdsthe manteaaisei of health apd yeelkrheingt s,
Sel G B RSPl e Bporn ok B RS 2 Sidadk Bh SRlpoitant

natural antioxidant enzyme. As another example of the importance of minerals,

insufficient intake of zinc, copper, chromium, and magnesium may affect one’s
likelihood of developing arteriosclerosis.

Nutritional additives, such as herbs and extracts, can be used in the methods
and compositions of the invention. Various processed (e.g., extracts) or unprocessed
forms of the following herbs are contemplated as choices for additional nutritional
ingredients in the present invention: ginseng, tea (e.g., white tea, green tea, black
tea), guarana, gingko, echinacea, cinnamon, chamomile, kola nut, yerba mate, kava
kava, yohimbe, elderberry, grape seed, turmeric (curcumin), milk thistle (e.g.,
silymarin), schisandra, panax quinquefolium, reishi, damiana, chocolate, carob, and

other herbs known in the art. These herbs have been used in a variety of formulas for
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commonly made by a machi ne extrusion process that
extrudes the m xed ingredients into the desired size

woaud7/sizagre bar, which is then conveyed to aut Geay¢CA£2007/000563
wr appi ng machi nery. Health bars may be baked, rather

t han, extruded, The,foadst.uf f al sp .be extruded,
funqiutaheRc Y fgaks sa ool Spks o Rihunfi 3@ FEHEES ol remeay
J 0 0 - , i 3 C .
for 80P R oS SR B ac M, SR Ry
and 36@at Rl TR ant VorRY ¢ Bh andlogbudag ity dRizepom. |(@fdcblt@has
vegetabl e and other oils (such as Sunflower oil) are
long/b&sh krivvpafdr itabikitytobinjgovergroedi adt D ghitpet fumctise. @$nnamon
to help forma unifornmy shaped bar in the extrusion
is kmmghias erdigesSonhrid Huicap rdsysampsecstomach, gasdand diardhdac e

the health bars and baked goqds .of the present

Elderhomtitias Reerrshiun (o be agive againshiativenss. apg haelang hesa
f.qrm,of a_.ready-to-drink beverage, requiri 0

consieRed e TEABETLAP U] ANt HEAY Sl higippgrand other

.1 quids. W aui i

v SRR, RAVEED o ) B RORE0L Bl Sudit and

used FGVRE ??ev@n'ti@h%ndﬁf&/uﬁéntf Sfhdurdd gehefdive ?ﬁtﬁcﬂé%és._t R also
make, for exanple, a flavored beverage, or with mlKk

appédrs i@ k@peovarodd had cognitive fa@inein soimd indivitigals h@ins¥ng, in its
a ml k-shake. Dietary Supplements Alternatively,

varions sratieties! (g.g.; AsighpAmetticany Siberian) is welldkinowmeant a general health
thereof, or fractionated oxi dativel;i t ransf or ned

tonig hastcandnereass Piuysical siamige and anendalaleringss ceoumderpiress.gind

el i RBh SR sneB e Bl kTR AU BLETH en o have

i L addi ti h . . : .

car SRR ELABERUE i AP s SRR o grpe scd

extlab@i dan H76MBt %&iﬁéttik&{éﬂ{ic YightéhaP8addsge hh@®nBls, may have
ingredients. Thus a vitam nic additive can include any

neufopfotective prapextiey. eSuafana vs & aoinmah ingrédientnin@any ¢reergy drinks
D, vitamn E, vitamn K, thiamn, riboflavin, niacin,

andungyaisa beaised on the present invenivnnagea kolagrithandiyerba mate.

pant ot heni c acj d, anong other_vitam ns, known in the
Reighitis a mushroom that has been reported to ease tension, improve memory, and

sharpen concentration and focus. In an animal model, chemical constituents of
schisandra have been shown to enhance cognitive function.
Any of the vitamins, minerals, herbs, and herbal extracts described herein can

be used in the methods and compositions of the invention.

The following examples are put forth so as to provide those of ordinary skill
in the art with a complete disclosure and description of how the methods and
compositions claimed herein are performed, made, and evaluated, and are intended to
be purely exemplary of the invention and are not intended to limit the scope of what

the inventors regard as their invention.
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M nerals and mi neral conponents can be used for their
nutritional value as additional ingredients. Thus, a

waongtebss7addi ti ve can include any one of, or rRCIWWOA287/000563
of, the foll ow ng m nerals or nutritionall y acceptabl e

A R
Comg}gl%;plwpls‘ﬁml ybdenum chl ori de pot assi um boron,

icon tin, and vanadi um anong ot her

NUTTRG Epk lof 48'Wék[tfeﬁffﬁg§na§8§ 282 1 kg wold,WwéreQisad to analyze the
Mai nt al ni ng adequat e I'evel s of vitarins and minerals

effetts ofxaddtively trandfeahed catvbenpidias arfded additiee ton growalrand feed
and mneral deficiencies are well known in the art.
convgsioxanpl e, cognitive decline is a well known problem

h
I TRTiStES pisheneredandala b aiued i mess B{élpf?ﬁ@em
1Sy SR SO Bt N oo
wer@?f(jgféﬁfﬁftﬂ Sﬁ% x'ﬂfzﬁg@ O%&dn‘(@eagagﬁ%t'tffbsr% g%? ?ﬁla{di'g 264 V-
p?@dﬂ&ﬂve@ﬁﬂ%ﬁle HclRated QQ&&% and/kREH kP 28 pegRie 1k1

to play i'nportant roles in e mai ntenance of heal
placebd ofshlindsélagon SEbsmoLIonf)or exanple, is a conponent
of gl utathione peroxidase, an inportant natural
antlivox pdmwperen@merem@ndnmﬂﬁ assignesntpl aneqdf fopediets consisting of

t f | £
oxl@m‘é& ﬁgriq?péneecij"h?t‘?éa%&ﬁa@ ﬁé@ﬁﬁé&ﬁ%ﬁ i Copppercial Swine feed.

d of t N
2o GaE Betredes Bes 2R Sispertof of Beealehe dn i
sceEATERBERF AR AOURSLRAE i, ek AR HEACioueh i
Whﬂ@&ti&l grlﬁe hakRTe 21Tt FARRPWAERE 18] ﬁbﬁi‘r(éqﬁnfaWnts of oxygen
diti nutritional ingredients in the present
hadl b’wﬁ onsuthed)i the solyent was ¢earatedho give 2 gellgw eesidueaf OxBC.

bl ack tea), guarana gi ngko, echinacea, cinnanon,
c haOadBrCIV@as motesl with 3 t;aelr(b%qumlents Rm&eugat/gf cqmmtamb and

grog §{ q? 3{ _ gmh?@%o%ﬁ%%pﬂ;mu {)g@;;,npg gybirgl(l:a ig thIl) was obtained.
Theqresu egff‘r)cl,teil)lrJ ?l‘owrnelglg %ro]{zv’deg \aerrlls HiAher 1?&8(]1 %& §1m1§1%r18&’ingaulqﬂ1 corn
starch and subsequently mixed with a powdered commercial swine feed, the
components were milled together, and the mixture pressed into pellets.

The four diets used in the study, diets A-D below, contained OxBC at levels
of 0, 10, 30, and 100 mg/kg of swinefeed.

Diet A (Control):  Commercial diet with no OxBC

Diet B: Commercial diet with 0.001% (w/w) OxBC
Diet C: Commercial diet with 0.003% (w/w) OxBC
Diet D: Commercial diet with 0.010% (w/w) OxBC

The pigs had Ad-libitum access to feed and water during the 4-week trial.

After a 4 day acclimatization, pigs were individually weighed and placed on the
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ot her herbs known in the art. These herbs have been

used in a variety of fornulas forfunctional energy
wakonkesgind heal th drinks. Chanomile is a wel |IPAINOXN007/000563

folk remedy for insomia and anxiety. It contains

exp QBB sy L FDuPS B ekt e e Y Bowing

placRAE R B S0 OAR85 D35 e ROFRE VRS i and omce p
weel ROBERIRTY Wel\GBti@bad HedRed ifentdrd wdtdkeizaBdr el i eve
upset stonmach, gas, and diarrhea. Elderberry has been

shawseduential replicae ofighis Ratdy wid pafiegmeda Mbhddstalwerg analyzed
been considered a useful treatnment with antiviral

usingat inviedymadeli linstar eegrdssiomurithepen asrairapidoay effect and start weight
virus-related illnesses. G ngko biloba and its

as agypHte SIS 0w dsaeloped byidatage8Pused for the

AP o TS SHEgo we o
v T, S P MR g Gy

various vari

The%@%a%@)sumhﬁar%h'in’f‘ﬁﬁl@“l.as a general health tonic
that can 1 ncrease physical stam na and nental
al ertness, counter stress, and relieve nervousness and
restl essness. Gape seed gxfja¢ts have been shown to

have cardwmw . —~am I
exper i ment de¥t that grape séb¥frasg Pafy S,

protect agai nst i scherm c neuronal dar¥geSEhd, thus,

may have mEE{@pKPDe&tA (eorifsiper ti es).535a0®19 is a

common i ngy Gslignt, N DBy energy drpnkg.gidomay al so

be used ig) §r7s§£§ i aventi on, aétﬁﬁn lbgga nuts and
- WY 18t Grushroom th 0.

yer ba mat ; en
reported tOKMedweNBlieD | nprove nBd¢0.048d shar pen

concentration and focus. In an ani mal nodel, chem cal

c Oﬁﬁfe%é Hae %ﬁ %@{pré&é}h%fqlgﬁ g?ox?ﬁxvﬁt@ﬁﬁﬁcﬁ'f@&’\@ith%gtpgg REEOXBC

cognitive I on. e vitamns, m ner

profh&it 76y for Gy deks Rader Rehhg! STHICSESIt ARG Jiaistichlly signifecant at

used in the nethods and conpositions of the 1nvention.
0.0017e (twew) OB, wheephe pigsr@eputpproxintately 896 fasterpthan ithte

those of ordinary skill in the art wwth a conplete
untrgpted apatnods. and descri ption of how the nethods and

iti | ai h i f )
23 o t@'g féggﬁésﬁine"\?gw gr;ﬁlgg:d?%ethg G\Efvreigﬂtn(;?fdthe ?&%ec’onglqr%ed ina

pen (3 pigs) divided by the weight gained by all three pigs during the study period.

These data are summarized in Table 2.

Table 2
OxBC level Feed Conversion
(kg feed/kg pork+SE)
0% (w/w) Diet A (control) 1.65+0.035
0.001% (w/w) Diet B 1.51+0.035
0.003% (w/w) Diet C 1.63+0.035
0.010% (w/w) Diet D 1.56x0.035
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be purely exenplary of the invention and are not

intended to limt the scope of what the inventors
wOoBgaIdsgrs their invention. Exanple 1. Effect GCT/CA2007/000563

oxi datively transforned carotenoid on growth andfeed

To1b¢ &r&%aﬁ%&;ffﬁa“ﬁ%ﬁéfﬁﬁéﬁ% {5 VREREHE PlnyfE s
incr Y E bR OLBEo P BE T ety MR PR Eed
o.oog%lmm oséB@l, RS Bieb ﬁi%% Qtelbppr6RiEndiSlyrE. 9% 1864 fee@Rd gain the

ivided equally between two tenperatdre-controlled
smné@ﬁmgn,A|| 24 pigs in one roomwere injected with an
attenuat ed vacci ne agai nst Porcine Respiratory and
Repr oducti ve Syndronme (Vaccinated roon) and the ot her
24 pigs were injected a pl acebo of saline solu

ti .
Exanpbnir Elffecis ofpxidniyepnanspermederfiofgioid pﬁrgdem’y})g'%mance in

assigned to one of four diets consisting of
bro‘&ﬁ@g&e\’i‘él y transfornmed beta-carotene (OxBC) adni xed

A transi
For IHECTA M aRd Bfse T et AtBb AR Hane o reatments

a [ i ot

o R B e o within

blodk Wit randdinlyeinBe B, assipend Go tee Beamnleats @ud \@) Bnt $here
of oxygen had been consuned, the solvent was

were 30hirdstped pen agd wack pye Within addockueorsained Bids Of Banilassinitial
mxed wwth 3 to 10 equival ents by weight of corn

bodswaiéghh Arﬁmg@mm somiplekgrloak dHeniwas yrsAdg stdydhe effects of
t i sual i i i ned. .Th
the [l (G et i popBut SRnRR PRE ReRA: ed by

simple mxing wth corn starch and subsequently m xed
with a powdered commercial swi ne feed, the conponents

wer efrkl(@ﬁ’xt&)?ﬁet RS mmRRdall di8; Withing ©@xBCessed into
pell.ets.” The four A ed i1n. b ey D
bel O ,ﬁCOnt ai ned g‘g@‘tﬂ%ﬁ&e&%gf&ﬁ 66%3(%?5 100
ng/IK§t 6 swi nef eed-ompmercial I%Wf'ﬁ&' 01 % (i) GXHC i et
wi tihienb: OxBC Commercial diet with 0.003% (w/w) OxBC

Treatment diets were introduced on Day 0 and were fed continuously until
study termination on Day 38. Water was provided ad libitum to birds throughout the
trial.

In order to manufacture final feeds, the 20% OxBC cornstarch premix
(prepared as described in example 1) was diluted with corn starch to produce a 2%
(w/w) OxBC premix. The required amount of active ingredient was delivered by
varying the amount of 2% OxBC premix per tonne complete feed.

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)
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Diet B Coomercial diet with 0.00 1% (ww OxBC D et

C. Commercial diet with 0.003% (ww OxBC Diet D
woCmamrensszal diet with 0.010% (ww) OxBC The piRES/¢4sa907/000563

Ad-1i bitum access to feed and water during the 4-week

(see; Tt By or e At e aRicar T ad05h ¥R BOHA MRk en s fed s,
10, gia ﬁpﬁﬁpr@JfB &6Rre 8179 &, B9sanE 4%9%%91(3?\5&%%/ 3¢ days of

owm ng p acemant on

feecﬁﬁ’g 5hep %ﬂ%@‘ﬁﬁrm@kﬂ@e%sﬁ&ti%ly,%ﬁtﬁe @6 bads fwﬁ{é ddiﬁ‘rol diet.
f eeders were enpti ed and the feed i nventory was

weiFgbé donversieauativs BFCReplereadtesighifichndy sP+0l§7Npaffected over
performed. The data were anal yzed using a m xed nodel

the $tartenfeed pgriod<day Oup tlﬁ) p&lhl&th& KGR @b ipinds fed 1 0 and 30 ppm were
stag{ wei ght as a cov eu3|§g softvvaredvelo

numggicatiy QW elothgn cpREolsy ek atisedlifierance v\eﬁs gs Plsce Table

. FRefreRsThonrtoieantd o bod) & )ity g qvesfm%lrds fed

S prdff R VP U gtOirer RS (BRI £3 ), PHEHEY hifitee 2a JFP30 ppm
Oxlf@”ré\l)an@é & cénttsI9 ntI‘h@'r):laﬁvé %Qr&@n&t%%é’gn%rs%ﬂn Birds fed
0.5780.019 0.003% (wW Di et C 0.5400.020 0.010% (w w)

5 p[ﬁh OxBL vz 970 I cTimraet WasFAR siwgre aroe significantlgrdifferent
rate associ ated with feedl n(? t he OxBC product for four

amonggkeatmentsrinkbe ﬁm@er perod{daycil wa3s; SR—T:Q 8@3) oat dver the entire

significant, at 001% (w/ Ox where the pigs rew
durafppiy @fxthediial (yias% to5%; é’.—OtZ\% tﬁﬂﬁiwm‘e%ur@ aBngaltreatments

OVC{ H% E{IE]E% @@p{éﬁéﬂ&gpﬁ\éﬂ%e(f 6)(%% gtllelg siigsm cantil\ehe%r\]/'ier(gt the

termination of the trial relative to those fed the control diet.

Table 3
[Mean body weight (kg) |Feed conversion ratio (kg/kg gain)

ay0 |[Day 18 [Day31 [Day 38 0-18 [D18-31 [D31-38 [D0-38
0 ppm control  J0.040  [0.544 1468  ]2.100 1.483 1.766  p.187 1.815
5 ppm OxBC J0.040 [0.575 1.553  P.178 1.484  [1.706  p.224 1.792
10 ppm OxBC [0.040  0.575 1544  p.165 1469  [1.776  p.218 1.819
30 ppm OxBC [0.040 [0.580  [1.560  |.191 1470 744 230  [1.809
[P value 0.999 0010  j0.000 0.022 J0.572  0.053  0.803  .242
ﬁ)oled SEM J0.000 f0.008  0.012  .020 Jo.010  .018  0.033  [0.010

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
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pen (3 pigs) divided by the weight gained by all three
pi gs during the study period. These data are

wosunmensyed in Table 2. Table 2 OxBC | evel FeeT/CA2007/000563
Conversion (kg feed/ kg porkSE) 0% (ww) Diet A

R W AR G R —
treagméﬁg npﬁgﬂ?ﬁslﬁﬁjﬁhaﬁé’ g%f}{] 51 %%eaflﬁlbﬁg gl{eﬁr x@&eﬂhﬂﬁeﬁ&‘i‘ly higher

weeks I ncr
in badddd ORBY!. %&ﬁ&met&aea svat the -Ehﬁreefnfoﬁﬁém\iﬁéyﬂ@ $dvealed a
pronounced at O 1% (ww) OxBC, where the pigs ate
tendeppy (R+OO62) towhrd Higles sotabaverhge daily fdedeintkesn bixdglied 10 and

Exanple 2. Effects of oxidatively transforned
30pmm&xa®,ibiltmtglﬁxﬂ5hf@xb6fp@m@mﬁgi n broiler chi ckens

A total of 1600 Ross x. Ross 308 .cockerel chicks wer
as éfhgr?élar&g@ Ciarﬂéfa&% ﬁf birds was significanthets=0@12% mghﬁrde@rds fed

5, 1BRatet it P Ve Rt s el RRiss chgs (s 0 18). as

el ELTERS e ORI LR PAATR R A s

(P=0103bi dystDdiywd)alee T&bl%apdg%lzefé GORP L9419 YO0 t@ 985 bgds fed
was used to study die effects of the follow ng four

5, 10102 30rppih ©ABC had sigtificarl (mm(m)mlghamemumy dairest (4.3%,
A (Control): Conmercial diet with no OxBC Diet B:
4.1%p ama b 6% respestively) relatioe 05 birdsied thexBsupplemegted control diet.
Commercial diet with 0.00 1% (ww OxBC Diet D:
Commercial diet with 0.003% (ww OxBC Treatnent diets
were introduced on Day O af‘a%é“ﬁre fed continuously

watil

Average Daily Feed Intake (g/day) {Average Daily Gain (g/day)

0-18 |D18-31 [D 31-38 D 0-38 D 0-18 18-31 |D 31-38 [D 0-38
0 ppm control W 1.3 125.0 1950 196.9 27.9 70.9 89.4 3.1

5 ppm OXxBC k3.6 1281  [1979 1995 9.4 750  [89.0 554
10 ppm OxBC W3.4 1320 [1974 1005 P96 744 [89.0 553
30 ppm OXxBC |41 1307 po16 [1013 P99 75.1 06  [56.1

[P value 0.001 0.016 0486 [.062 J.012  .000 [0.936 0.008
Fooled SEM [0.4 1.5 3.0 1.1 0.4 0.7 D.1 0.6

Dietary supplementation with OxBC significantly improved the mean final
body weights of birds by 3.7% (5 ppm), 3.0% (10 ppm), and 4.3% (30 ppm) after 38
days of growth under normal rearing conditions. Average feed intakes tended to be
improved, while average daily gains were significantly improved with OxBC dietary

supplementation.

Example 3. Dose optimization study in pigs.
A total of 240 pigs were assigned to treatment at weaning. Eight blocks were

used in the study, each comprised of five pens. Pens within each block were
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study term nation on Day 38. Water was provi ded ad
l[ibitumto birds throughout the trial. In order to

womnuirsture final feeds, the 20% OxBC cor nst ar@InCA2007/000563
prem x (prepared as described in exanple 1) was

! e 1)
raniiopd erpally GERiEnah Rl MBI TR, B Eolh Sl Thie were six

. i.vered by varying the amount of 2% OxBC prem x per
plgs?pgéﬁrﬁ)\éﬁbonpl ete feed. Pen |ive weights were recorded on
Dayh@ fivkidie® vkedRd d?@?i%%b%e% tiﬁﬁ@atid:f?ﬁuﬁfﬁﬁets A-E below,
consunption were recorded for periods between days
conf@ined, OBC3dk, levels 0B O; (3,81,(1’@ﬁﬁd<5fmFQ@. of Wweinkfe¢d. wei ght  of
birds fed OxBC were significantly higher at day 18
(P00 O, day 3 1 (P<0.0001), and at the term nation
of the trial on day 38 (F}:O.,OZZ)‘f]see Table 3). No
si &Her AdSontiel) f eK«yamgrceaixb.em) wWer@xB6t ed bet ween
bi Dist B&€Cohtrol)0, GlondMeryiah dixBLith Bior@xB@er medicated
3. Per @nd 4. 3% hegmmerfidldieSRitH HYC00% (wAd) 0BT 10,
anq)ingppm OKBC, i&gl‘é}éia&ediéér w{tﬁ'o?%gdé%ki g@l%d ed
o {¥

the .Control diet. conversion I e
no$)1§'i ni ficantly {2 .C‘EF?‘Q) lﬁtf‘f"é‘gtoe (b%r( é‘ﬁiter
feed period (day O to 18). Wile the FCR of birds fed
10 and .30 %m were nunerically | ower than cont

ls, .
t hd hednigs hadAdrifhigme peeesida feedsand walkr dugipg dee 28Rk trial. No
in- R FACE AT ISP P OB ¥ B na, fLesasepb (g treatment
' (d 18-31), b ' h fed
B, "&‘E}E%r%@%eﬁnﬂ&b%@é%%tsi ve t o) conﬂ olng I'I'Ret r glsgt [ Se

| MOrHRVBREER Eight of P%@ 6 B E iviite ndt Bightcanely (P>DI3) Slrent to
was 3.4% I contrast, the FCRs were not significantly

the dhinkdicatdd comrod (0 ppat comtdad) atartyreaniplinigspunt imethe edal((@eg Table
3 1to 38; P=08C8), nor over the entire duration of
5). linese rasalts suggesothad teshighespleved of Gxds used in Bierddsar

OpHERP DT B BPDBIOHE Cot Gt EBRPR, ORI 4 eRiT PRk mprovement
f the tri tive to.those fed the

in g%(g\&m ggfla f)iigi(s) glpaer-r%(gp@egpigll pr%?i{lgnon Conditions.

Table 5
Mean body weight
(kg)

Day 0 Day 7 Day 14 | Day21 Day 28 | Day 35§

0 ppm control 7.25 8.08 9.51° 12.18% 15.26 18.32
0 ppm Med (B) 7.28 8.17 10.08* 12.88° 15,65 18.33
1 ppm OxBC 7.22 7.81 9.26" 11.51° 13.99 17.05
2 ppm OxBC 7.22 7.96 9.44° 12.16® 15.23 18.17
5 ppm OxBC 7.27 8.06 9,64 12.23% 15.25 18.39
value 0.504 0.305 0.036 0.041 0.059 0.323

l!’ooled SEM 0.04 0.15 0.18 0.29 0.39 0.51
lﬁalue Block 0.000 0.000 0.000 0.000 0.000 0.000

"Values within a column bearing a common letter are not significantly different (P>0.05).
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The average daily feed intake of birds was

significantly inproved (P=0.001) over the starter
w@moi/ods$ birds fed OxBC, with a mean i nprovertancAmhH7/000563

5 8% relative to birds fed the control diet (see Table

nstnlP VL g ahThed SRS Her ey ediped
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C(see Table 4). This is despite a nunerically

OxBC pwere §igaificantlpKB<0.05plovets thaw plgsifpdtiixitimedientediontrol, 2
timeperiod. No significant differences (P=0.486) were
ppmOxBE amd fpprOxBEdeatweeikday 2randd 4 beamtahffsrem te Hwse fed 1

fini sher % ase (day 31- SSL al t hou thegé}vvere
PPIHABG (¢8¢ L lﬁ@hehn GORILIZSt §Mf@@@y imgs fadel gRIMEOXBC

N A TN R E
Ove{rﬂ% féegi cgir{vg,?m%f( %éﬂo%_ltﬁﬁ@e @r A %Igﬁ% u_g fl@ﬁ#tl}; &f%rent

betWé@h t%éﬂﬁiefltsc WHH 1§§ Fe i hAedilh@l RontrB] MdvsgitRE nEmedially
and 30 ppm OxBC ré&l ative to control birds féd starter

lowdsteféedé@imess@nxo 18), as well as in the grower phase
(P<0.0001; days 18 to 31), but not in the finisher
phise tiiPoveraligrowthyperiod, pigs 88)2 ppmeOIRE) hadm nuraesieally (3.6%)
the entire trial (days O to 38) birds fed 5, 10 or 30
lowgrpfﬁeéeeevwawrs @gmg&:f&ﬁti pPmEBEFs)- 1 W g EQmyersion

relafige i p{RS 3 b g ot OR QiR obfiBb e 'Jvﬁf’h%b di et

Table 4 Dietary suppl errent]abrblléng wi th OxBC

Canit _
bi r ds Ey 3.7% (5 ppm, 3?“69/2("?6 b’Bﬁ‘“ and 4. 3% ( 30

ppm aflter 38 days of growth under normal rearing
condi t ijommy 0Av gr Bge7-14ddDayridak ¢ sDdy@hd@d Pay 2885 | Day 0-35
0 ppih B3OV 40 d, O‘M'ﬁ ' § ay.sgoagy daksdy dal nsgpnerle sogni 1| camﬂ
9] T \PA D et al ppl C ral. ITJII lpl
D AN ST ML I i O R A
| ppRBC adsi A tlo bRt dent-4k  eah?¥g. [Ei 4410 bl oclk§76
2 ppMOKBC 1.863 1.455° 1.350 1.496 1.892 1.537
5 ppm OXBC 2.943 1.514° 1.424 1.572° 1.826 1.577
value 0.528 0.051 0.597 0.025 0.823 0.075
IPooled SEM 0.859 0.053 0.059 0.091 0.115 0.042
E’-value Block 0.963 0.032 0.344 0.147 0.694 0.022

'Values within a column bearing a common letter are not significantly different (P>0.05).

Example 4. Dose optimization study in chickens.

A total of 2500 chicks were assigned to treatment at arrival. Five blocks were
used in the study, each comprised of ten pens. Pens within each block were
randomly and equally assigned to one of the diets (A, B, C, D, or E).

The five diets used in the chicken dose optimization study, diets A-E below,

contained OxBC at levels of 0, 0, 1, 2, and 5 mg/kg of feed (starter feed on days 0-
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used in the study, each conprised of five pens. Pens

W thin each bl ock wererandomy and equally assigned to
wopne7/of2587he diets (A, B, C, D, or E). There wa@E/6A2007/000563

pi gs per pen. The five diets used in the pig dose

18, SRS EEG] Oy S0, Mg ifisher el oS B Hon T B

; n chal, di it OxBC Diet B
weré %ﬁ%&f% (}n Dggrmeﬁ?b?g’langllgdﬁst% 2{#%' xBC + nedi cat ed
Diet C Commercial diet with 0.0001% (ww OxBC D et
D: Commercial diet with 0.0002% (ww) OxBC Diet E:
Comier Ai(@ondobt WOomrflefR] het(withvho@uEHECThe pi gs had

ATDiLOB (BBhEEHES S Cofuhershl g with 8b RBC nieliRafY day

. ~NO | ed or wat er,-adm n st | was
uszge'i (;1 the trial ’C%gg(rgglﬁalfc@gl ‘ﬂ%?tm?b %‘E/d V\‘/’\ﬁ@%ﬁ%n
comigi Bed anti bi oGosamerprad digteith 8 QU2 % fwhy HQxBLy
OxBievEr e not si gQlommertidlydi¢tReth 05)005% {wrenOxBE& t he
unnmedi cated control (O ppmcontrol) at any sanpling
point in the trial (see Table 5). These results
sudstet wabprovided bd gibitain tochieds thiouhisGt tee3d day trivd. No in-
dose optim zation study, 5 ppm OxBC, is not sufficient
feed medicatipn wasgisgaiin theatnial,i exgephviontieatment b, owlpish epnisitggd an
.under commercial production conditions. Table 5 al ues
antijofi§i n a col urm bearing a common letter are not

(pdegnE Wiy B birit Ry PatbL L8 FRE S pnifipancy

_ . . Comi I 0
higHef PURPRLAD kLR AEE RoltheiLgen CHRATY, 1ot 2t OxBC at
day Esq@:emg s8é Tabledt). ABird fedi Dand §PprbOxBEhs@tigdificantly
control (O ppm OxBC) were significantly (P<0.0 | ower
highierdivepigighfse théermimainoeft thd tdalndm ddy, 32 (ReO0QXBMemkers fed 1
5 pp OxBC between day 7 and 14, but not different to
ppm AL e lel noj iy difTeramt fsom) thosenfeddhe apam control diets

between day 2 1 and 28, pigs.f 1 ppm OxBC had a
(medjcafac ‘?rc%ﬁ{%imfdf‘ﬁaé?@r WF&E‘.‘%S‘)‘Cﬁg'e@ggghver sion ratio to
al lN(? 'éi%reurﬁéaﬁl? %ér[f&?‘zt?eatment interaction was noted on body weights

(P>0.100), suggesting that dietary OxBC affected both genders equally.
Birds were 3.2%, 4.5%, and 3.6% heavier after 39 days of feeding 1, 2, and 5
ppm OxBC, respectively, relative to birds fed either the non-medicated or medicated

control diets.

29



Overal |,

to be significantly different between treatnents,
wiogr1f2esf t he nedi cated contr ol
| owest feed conversion.

the feed conversion ratios tended (P=0.075)

pigs fed 2 ppm OxBC had a
-V S Y W= Ta T B!

f eed cony
f eed con
Oppm OxB
a col um
di fferent
in chi cké
t r eat ment

yer si on rel at
C control (s

e Table 6).

For the overall
ically (3.6%

ve to pYEan edyweight unrredlj

Tkapbl e 6 Val ues

bearing a co

ol

t D@isa

Dapal

S Dgy1y |

COHtr

th_Lr‘

RUAEEA

Wels

LW

0 pain +<dicontpl

W8 1

ML
A

| Bkl

et

e&'l'ﬁ% i

W th

showi ng t he nuCIVCA£AD1/§00563
growt h peri od,
| ower

| ower
at ed

W thin
cantly
st udy
dto
he

study, e

gipméBBer i sed

of.04er

pE0E

PéRy

i RRIGT ¢

bl ock we

Qq)pfniﬁgé my aPC’O @QUC

| D¥0AS

ST gns0

th@i‘e

ach
jof t he

diets (A L OXBC D
chi cken gﬂa_o.pﬂ_m_zat
i | eviel $9%f

cont ai nef \@BC at

0,044

LAn Q'I‘

%e
L 191?\5/94

T

A

t he

A

0,009

0457

nd-392

/kg of

feed (st
18- 30,

age.

dagee (

- D84 g

ower2 f

eadb20n

days

SR
e

U%S &}
r &4}

= g“@s- r’ﬁdmg' ! Y
Hi &84 [t 3138

e
ays of
Dx BC

Di et B ((ookeredl ) :

net.@¢ial

diode

M 1.B13n0

sC

nmedi catefmu@t C Coi

“Ceal

@080

M b.90D.

008 70

(W' w)

OxBC D e
Diet E ¢

oHedSEiUI”":‘ ot

Hogtioet

wi t H

G

la¥aValal
i

0. A J A
7P \(yglEV)

was pr ovi

ol 5@“ P1VHP°£

nW?B R

OxBC
Wat er

i 10432 t

r B6%fho

ut0-@8fe

39 day

trial.

'Matuds Ritkie 6 coidh beging OEbmHRS lel&am nbtRighiN@ndy 1 al ,

except diftearent @SNt B, which contained an anti biotic.
The Iive weight of birds fed the nedi cated control

diet were significantly higher

conpared to birds fed

t h&Fend comegtswatratos were ndt significantly (P-20.pPp% df&Tedbver the

starter feed period (day O to 18). Feed conversion ratios were significantly (P=0.040)
poorer in birds fed 1 ppm OxBC over the grower period (days 18-31), but not in
those fed 2 or 5 ppm OxBC relative to those fed the non-medicated control diet (see
Table 8), while birds fed 2 ppm OxBC had a lower FCR compared to birds fed the
medicated control. In contrast, FCRs were significantly lower in birds fed any level
of OxBC in the finisher period (day 31 to 39; P=0.001), compared to birds fed either
control diet. Birds fed dietary OxBC had lower FCRs compared to the non-
medicated control diet over the entire duration of the trial (day O to 39; P=0.018),
while only birds fed 5 ppm OxBC had a significantly lower FCR compared to those

fed the medicated control diet.
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OxBC (see Table 9). No differences were noted in feed intake between treatments
throughout the grower period (days 18-31; P=0.278). No significant differences

(P=0.486) were noted in mean feed intakes among treatments in the finisher phase

(day 31-39), or over the entire production cycle (days 0-39; P=0.328).
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within the art. O her enbodinents are within the
claims. What we claimisCains 1. A foodstuff
womoprizs$ng an additive sel ected from oxi dati VRITYCA2007/000563
transforned carotenoid and fracti onated oxidatively
transforned carotenoid. Of oodst uff of cl a| m 1,
wherein ~Ya ab> hy
transf or
wherein §
carotenofd conpri ses YOTES-31C

oxi dat I VE e YT Wé%l 9| 1-}4.11:7'! 5 565()wd tuff
of cl ai ed ox y

t ransf or amééfeﬂt"‘é‘rtfﬁli d Vgnpdi Hd al m3d urle B
conpound§,ppe@BACOf sai d3cdnpouldds hasd.#g |a Srotedul ar
wei ght o 2p|pﬁ$)§3@nan UU3d.ﬁ 5. 8117he TepaIST|uT g 38T [cl ai m

2, wher e -aret Lashs S Pl ‘l—”"La:T' arsfdr ned
car ot eno Brl ? (rjl ses 1}3:91%)(1‘ pggnf ~ gﬁbl 5817 h of

said co onﬂ’H%is havi ngl P98l ac@1d? weP8Ht |of®¥dsqd t han
300 Da. oolddSEM oodstuf fo.0of |cl aifns|4 D8 5, wWwter ¢i n

sai d fraghlpratad: oXi 12\1(—” y oA T BOTEEX (et ¢noi d
conpri se%a—eeapeaad—FE Sct-ad—f+ron 22

tri met hy FeY& opent vI ) pent= 2- en"iéL6 1] 4-83Pone, 612

1- net hyl @)d{e@isy 2,2, 6 298 net higlecycl dhéxeneSEpoyi de,

15, 15 -elﬁ»swe b-car oteneoooa ([hyydoeXy nmebdiyT]) -0.0b0 3] 3-

tr|nethy Xxatre=11,; >—chtol o hyAL"U)\_yll {_ILTLI)-
1, 3, 3- trllplm: vicvyelan xaorzm%l 0'4 ot 03

hydr oxy- 1Geades® Tit Prveleenly | @651 hé)x73§1e- Q5%ar bdk&t ddhyde,

2- hydroxy-2, 6, 6- trinethylcycl ohexanone,

2- met hyl - 6- oxo- 2, 4- hept adi enal

2- makbiy k er2ti@présa@n@ata suggests that dietary supplementation with 2
2, 2-di mret hyl - 6- net hyl enecycl ohexanone,

or 52 ©xB/C lovhesherfynisher-feviodesignifiza]penhances growth.
cycl ohexenyl - 1-f or mat e epoxi de,
2,2,6-trinmethyl cycl ohexene, 2,2, 6-
trimet hyl cycl ohexene

Xi
2,5,5, 8a-tetranet hyl (E&? @Qog@?%tﬁydro 2H chr onen-

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 is 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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3(5H)-one, 2,6,6-trimnethylcycl ohex-2-enone,
2,6,6,-trinmethyl cycl ohexanone,

w200y uressy - 1- (2, 6, 6-tri met hyl cycl ohex- PCT/CA2007/000563
1- enyl ) but an- 2- one, 4-ethyl benzal dehyde, 4-
oxo-b-apo-lS-carotenonzp 4- 0x0- b-i onone,
4- oxo- b-i onyl i deneacet at'88R$de, 5, 6-
di hydro = o - - D-10 - - b- car.ot ene,
5. 75! &Y TRt BUpR A LN e ReiB YRR XEROLH)

tranBfdtited c@RftenidSmATPactionafd (Hi@itvely tdnsforfed LhRRA01A.
b- carot ene, 6- hydroxy-al pha-i1onone,
6- hydr oxy- gamma- i onone, 6- et hyl - 6- (5- net hyl f ur an- 2-
yl ) hept an- 2- one, 6-net hyl hept - 5- en- 2- one,
6- Ret hyThedoodsteff-of daie 1 5whetdny saidpidditive is fractionated
kgi5-dien-2-one 6-netgzlheptan-2-one,

oxidatiyely translgrediearotengid- 2 5. 10-trione, al pha-i onone,
cet oi sophorone, di hydroactinidiolide, geranial, neral,
pseudo-i onone, retinal, retinal 5, 6-epoxide,

- i i »D- h-apq- 107 -..
cart enat oo ar G 2 gl §5‘1§3§401@n€‘§ﬁ0q%(2%vg;y
tranBfoARied b2rSieh R DAses Bre SORHIR coRfiRnd bt SEUALEES, .

tranbfoetneld @atdterdid. b- cycl oci tral epoxi de, b-damascone,
b-i onone, b-ionone 5, 6-epoxide, b-
i onyl i deneacet al dehyde, b-ionylideneacet al dehyde
5, 6-epoxi de, and_b-pnethylionone. 7. The foodstuff of
cl 4 m 6, herepdstrffofi daimy dawherein saighfracsiesated idatively

0. 000Q001% and 0. 00001% (w/ f said conmpound. 8. The
tranE g (ROt P TIRIISEF AhRCHe P CoRunAScAch Of Selduqapmounds
ilé A8 ﬁ&i” [, £ tuff of any of clains
hav 5, W er gﬁﬁnwélgﬁgog%g%g{aﬁf@%%pri ses from 0. 00001%

and 0.005% (ww) of said additive. 10. A foodstuff
conprising an additive selected from1-(1,2, 2-

t r Soet hillheyfobdsrafftofl Jlpien?,; Whemren sdid4rabtiofgted oxidatively
1- met hyl hydroxy-2, 2, 6- trinmethyl cycl ohexene epoxi de,

trangfprmed capmenoidisomproee aenixbure of dompouatlbydayh of s3id3:ompounds
trimethyl cycl ghexane- 1,2-diol, 2-(hydroxynethyl)-

havipg-n mojgcuiasiwgight el lesethandilo Da.
hydr oxy- 2, 6, 6-tri met hyl cycl ohexane- 1-carboxal dehyde,
2- hydroxy-2, 6, 6- trimethylcycl ohexanone,

g Q‘:E Ezhﬁxgggégstéfnfdbflgﬁgﬁdéi 603! wherein said fractionated oxidatively
transformed carotenoid comprises a compound selected from 1-(1,2,2-
trimethylcyclopentyl)pent-2-ene-1,4-dione, 1-methylhydroxy-2,2,6-
trimethylcyclohexene epoxide, 15,15’-epoxy-B-carotene, 2-(hydroxymethyl)-1,3,3-
trimethylcyclohexane-1,2-diol, 2-(hydroxymethyl)-1,3,3-trimethylcyclohexanol, 2-
hydroxy-2,6,6-trimethylcyclohexane-1-carboxaldehyde, 2-hydroxy-2,6,6-
trimethylcyclohexanone, 2-methyl-6-ox0-2,4-heptadienal, 2-methylhept-2-en-4-one,
2,2-dimethyl-6-methylenecyclohexanone, 2,2,6-cyclohexenyl-1-formate, 2,2,6-
cyclohexenyl-1-formate epoxide, 2,2,6-trimethylcyclohexene, 2,2,6-
trimethylcyclohexene epoxide, 2,5,5,8a-tetramethyl-6,7,8,8a-tetrahydro-2H-chromen-
3(SH)-one, 2,6,6-trimethylcyclohex-2-enone, 2,6,6,-trimethylcyclohexanone, 3-
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2, 2-di met hyl - 6- met hyl enecycl ohexanone,
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wWa2087/612687cl ohexenyl - 1-f or mat e epoxi de, PCT/CA2007/000563
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tH
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retifal SrefindEs BYd rétr@%%nﬁnéwrﬂ&ret §diBPB-caPdtbhdhd, BOARE10

cet ol sophorone, di hydroactinidioflide, geranial, neral,

carq@&fdl dR-apeniMarstehaln Btapor E3-caditerone; Brapst IBcarotenone 5,6-
retro- gamma-i onone, sem -b-carotenone, b-apo-10'-

eporaiepBapat14- bax@pmol,zﬁ-apafléf -eneitendl; Er;apo-]&% -uotenaln Braarotenone,
b- apo- 13- car ot.enone 5, 6- epoxi de, apo- 14- car ot enol

B- cyszlqwaw -cxchpeitrahepoxide, aBpéaraaS@aﬁo%wwne b-ienpRR gﬁoffwmde B-

1on)a1 %‘%@%& ldgﬁyqyn gnlg}llg 1 el r%,ahggyﬁe g% epoxu'il %(H]rriethyhonone

i onyl i deneacet al dehyde, b i onyl i deneacet al dehyde
5, 6-epoxi de, b-methylionone, and m xtures thereof,

wher ei N /Rl holORESHUEIhint TRk sﬁlﬂ%bgstgm%e@ﬁfbm
0. OOOOl%(W/vv) of said additive. 11. A net

0.0600901 gsrend DrPO0N % (ki) off sabdicanpornd.by feedl ng sal d
animal a food additive selected from oxidatively
transfornmed carotenoid and fracti onated oxidatively

transforned carotenoid. 12.. The nethod of@a%qal m t1
wheei n Ehe fpodsitt plany of ¢laims { Jn athegeinsa éﬁ“% is an animal

fe ﬂSNhansformed carotenoid. 13. The nethod of claim 12,

erein said fractionated oxidatively transforned

carotenoid conprises the pol yneric conponent of
oxi datively

0. The foodstuff of any of claims 1-5, wherein said foodstuff comprises

from 0.00001% and 0.005% (w/w) of said additive.

10. A foodstuff comprising an additive selected from 1-(1,2,2-
trimethylcyclopentyl)pent-2-ene-1,4-dione, 1-methylhydroxy-2,2,6-
trimethylcyclohexene epoxide, 15,15’ -epoxy-8-carotene, 2-(hydroxymethyl)-1,3,3-
trimethylcyclohexane-1,2-diol, 2-(hydroxymethyl)-1,3,3-trimethylcyclohexanol, 2-
hydroxy-2,6,6-trimethylcyclohexane-1-carboxaldehyde, 2-hydroxy-2,6,6-
trimethylcyclohexanone, 2-methyl-6-oxo-2,4-heptadienal, 2-methylhept-2-en-4-one,
2,2-dimethyl-6-methylenecyclohexanone, 2,2,6-cyclohexenyl-1-formate, 2,2,6-
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transforned carotenoid.14. The method of claim 12,

wherein said fractionated oxidatively transforned
wozootessyi d conprises a mxture of conpounds, RAuGAH7/000563

sai d conmpounds havi ng a nol ecul ar wei ght of |ess than

. e . ] aj [ id

cyclpprt om0 &3 br it (ahORh, 2257
mmgo%a’ungs X%%%E%ﬂg&n%lfséng ar wei g%lfé’ Z?; ’%{egs t grno %I(-)Iochromen
3(5IPond,B2,6,Bgim@hhRYclohetl22énthel 2,606, - tHimetifiey SloRe Saidhe, 3-

fractionated oxidatively transforned carotenoid
hydroxypl(2,65%-gimetiytuyctbhes! keh@obiitani®-ond, 4iethylbenzaldehyde, 4-

trimethyl cycl opentyl) pent-2-ene- 1, 4-di one,
oxo3-ape-H i dayotconye, 24-0x&-B-ionpnethokeBeioplisentaceigdehsde, 5,6-

a5 s S g bR i b aen
y @y 9 . 2- s 9y 1°

5.6, B BiepPs - Sp e SRARIS rdoisns: S8 sdisrpasfiysigotene, 6

hyd%iﬂ%@ﬁgﬁ-}f%@og{%b_@Izl})ﬁﬁ{)]gglg%%fzﬂn,%'ﬁ@,)‘@-mﬁyl-6-(5-methy1furan—2—

yhhéptBt vhe e imethPARept-584-2-one, 6-methylhept-6-en-2-one, 6-methylhepta-
2, 2-di et hyl - 6-ret'hyl enecycl ohexanone,
3,5-Aieh-B-ongcb-ahetkpingptani2-bae ndbelimetlyladecy3ene® h@trione,
1-formate epoxide, 2,2,6-trinmethylcyclohexene, 2,2, 6-
alphar-iomenpydetgisophrgnealibydivaeténidiolide, geranial, neral, pseudo-ionone,
.2,5,5, 8a-tetranethyl -6, 7, 8, 8a-tet rargiygro-m—l- chrqonmen- |
retingl 51gfingha.6-ePAXiR. TR AN RN BIGe KDL kirgrRienone, b-apo-10°-
6,.6,-tringthyl cycl ghexappne, .3- hydroxyr
cardfery, ' aghr 17 el BrRET S Grousngt fiehYD-gapgrenone 5.6
iRl ALREE -af6- 19X QaRy - B2ApbH’ ¢ . B-
epofic, BHpRELE Sadc RN i 12 o R & 303 FaF AR, f-carotenone,
B—C%UIBM%QWcﬁ;l@ci&hhé’ﬁf)ﬁde,b&-d&kﬁ@i&ne?ﬁ-@oﬂﬁ@%;ibn@ﬁé Sieeepoxide, B-
,6,5",6'-di epoxy- b-carotene, 5,6,5,8 -di epoxy-
ionylidemeatctaldchpd s Bejpayliddnenactaidehgde 5,Bepoxide, fdmegoplionone, and
_b-carotene, 6- hydroxy-al pha-ionone
mixguriey theseyt, geherneinisaitbinedselreemprise- frommePQa00] faand 0.00001 %
yl ) hept.an- 2- one, 6-net hyl hept - 5- en- 2- one,
(W) ﬁEtSWIQﬁ]QH%WG- en- 2-one, 6-methyl hept a-
3, 5-di en-2-one, 6-nethyl hept an- 2-one,
6, 6- di et hyl undec- 3-ene-2,5, 10-trione, al pha-ionone,

cetiqi SOPAAAREd of siysleRRAtALHY Bki §an SHHRN 1Y feedifb hid

pseudo-i onone,
animal a food additive selected from oxidatively transformed carotenoid and

fractionated oxidatively transformed carotenoid.

12.  The method of claim 11, wherein said additive 1s fractionated

oxidatively transformed carotenoid.

13.  The method of claim 12, wherein said fractionated oxidatively
transformed carotenoid comprises the polymeric component of oxidatively

transformed carotenoid.
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retinal, retinal 5,6-epoxide, retro-ganma-ionone,
sem - b-carot enone, b-apo-10'- carotenal,

wa2oapori®r - car ot enal, b-apo- 13- carot enone, PCT/CA2007/000563
b- apo- 13- car ot enone 5, 6- epoxi de, b-apo-14-carotenol,

b- apo- 14, - carot enal , .b-apo-8' -car ot enal. cy L.
o- adr ot asaeBod pE el L e B BAfliopated axictively
N- - - | - .

trantohAERTENENo8 RS iR confioBRAY G4 dF'5aid compounds
havingts RRRCulE waBH: 6f 8¢ hahiT@oopg. 17. The method of

clflaim 11, wheréin said additive is adnm xed with a

foodstuff and fed to said animal. 18. A net hod of

suppl enenting the diet of an animal by feeding said

anilial dhegoethaddiftclaim kX |vehare faidfiactignated oxidatively

1,2,2-trinmethyl cycl openty])pent-2-ene- 1, 4-_diong,
transformeraFsteRQidycomprises gixbieaf Spmpovadsarfach o saidecompounds

15, 15' - epoxy- .b:- carotene,
havﬁgi%?ﬁﬂﬁﬁgﬂéyﬂﬁps9?&%?gy??%%gpﬁylcyclohexane-l,2-dio|,

2- (hydroxynethyl)- 1,3, 3-trinethyl cycl ohexanol

2- hydroxy-2, 6, 6- trimethylcycl ohexane-

1- q@r boxaledaBiea. of claims 14 or 15, wherein said fractionated oxidatively
2- hydr oxy-2, 6, 6-trimet hyl cycl ohexanone,

trangforBiedWarte 0uid-chmipriep taadingiaind selected from 1-(1,2,2-
2- met hyl hept - 2- en-4-one, 2, 2-di met hyl - 6-
trimeth lgydopantyl) pirgs2aaneréd ,4-diodes! opethpihydemyr 2,26-f or mat e,
. 2,2, 6-cycl ohexeny| - 1- formate epoxi de,
trimethyleyelohexeng wpeideo ha SmepoRy-B: Guetengred-(RidegxyBedybnb 3.3

wims Ry e Gobexaneahaligh 2uhydsgxymettity-dry isimethipyclphstagpl. 2
hydB Ry 2185 s el AR L o R o ony;2.6.6

trintethyIBYA1¥hSHR0AL EX meth AN ok 612, #heBta@dikhal, 2-methylhept-2-en-4-one,
4- et hyl benzal dehyde, 4-oxo-b-apo- 13- caroterione,

2,2 4hmethyid-6-methydenedyclohetanionsy? 2ok oge ok ingb b yfdemate, 2,2,6-
5, 6-di hydr oxy-5, 6- di hydro-b-i onone,
cychhexemdxl-forneade epexide, 52®-6imethylbyelobryend; 2ch6ot ene,

. 5,6,5, 8 - diepoxy-h-carotene, 5, 8- y- b- car ot ,
trlrrsa,ﬂsylsyc,lshewnémlgeb é @@éﬁéa}meauyé%D@fg,?aﬂ%tﬁ%hy%ﬁgﬁébmmen-
= hydr 9xy- ganma- i onone .
(S RN B T e <8008 & tmethy yglohexanone, 3-
- | .- 54002 . -6 o2
nydio R o Ry le I | b Ui 2 he v ndfRigenyde.
ox PR Gpdl MEEANbteHONB C4-3xB8 TR ichone 14-0xbL R idhylideRdatetddeide, 5,6-
cet 0i sophorone, di hydroactinidiolide, "'geranial, néral,
dihpdren s, b-ailoydro-(-&inona) 5,6repoxgdl-carotene, 5,6,5°,6’-diepoxy-B-carotene,

5,6,5°,8’-diepoxy-B-carotene, 5,8-epoxy-f-carotene, 5,8,5’,8’-diepoxy--carotene, 6-

hydroxy-alpha-ionone, 6-hydroxy-gamma-ionone, 6-methyl-6-(5-methylfuran-2-
yl)heptan-2-one, 6-methylhept-5-en-2-one, 6-methylhept-6-en-2-one, 6-methylhepta-
3,5-dien-2-one, 6-methylheptan-2-one, 6,6-dimethylundec-3-ene-2,5,10-trione,
alpha-ionone, cetoisophorone, dihydroactinidiolide, geranial, neral, pseudo-ionone,
retinal, retinal 5,6-epoxide, retro-gamma-ionone, semi-B-carotenone, 3-apo-10’-
carotenal, B-apo-12’-carotenal, 3-apo-13-carotenone, 3-apo-13-carotenone 5,6-

epoxide, B-apo-14-carotenol, B-apo-14’-carotenal, 3-apo-8’-carotenal, B-carotenone,
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5, 6- epoxi de, retro-gamma- ionone, sem -b-carotenone,
b-apo-|1 O -carotenal, b-apo- 12'-carotenal,

wdz2oapori®- car ot enone, b-apo- 13- carot enone 5, 6-RIVRA29€7/000563
b- apo- 14- carotenol, b-apo-14'-carotenal,

By SR e AR BARTE S orae o
on AR, pFRMALEASARRE A1, o tyyionone.

andm xtures thereof, wherein said foodstuff conprises
from 0.0000001% and 0. 00001% (w w) of said additive.

19.17A KkiTthe methpdiofichgm [1,)wlkereimrgaid addicine ¢oagmixedngith a
food additive selected from oxidatively transfornmed
foodumidtandded tasaidfanaoal. onat ed oxi datively transfor med
carotenoid; and (ii) instructions for adm nistering
said additive to an animal. 20. The kit of claim19,

R N R R A
i o e A I8 | SO DA g1
o PSR by rel Ry, 15 gk
carctesd, - A drovtanethpl)siad 8- trindsthylopeibhek ane- Hatdivk Ry

transforned carotenoid conprises the polyneric
(hydronpmett)- b3, uiivatiieyicjohexansk, 3rhysoxy2di,enoi d.  24.

. The kit of claim 19, wherein sajd fractiqnated
trimeghydeyqlokexanerlaparbex aidahydss drlanispy-dénprtiimethyicyglohexagone,
BTN g R EIr e LN W
e B IBEFL 0 281 RS DR, S010 Kbhereny
forAARRYER IR, 2286 riRe5A 1 SIRTRA NS, D@MhétflyR yclohexene epoxide,
2,5,5,8a-tetramethyl-6,7,8,8a-tetrahydro-2H-chromen-3(5H)-one, 2,6,6-
trimethylcyclohex-2-enone, 2,6,6,-trimethylcyclohexanone, 3-hydroxy-1-(2,6,6-
trimethylcyclohex-1-enyl)butan-2-one, 4-ethylbenzaldehyde, 4-oxo-B-apo-13-
carotenone, 4-oxo-3-ionone, 4-oxo-B-ionylideneacetaldehyde, 5,6-dihydroxy-5,6-
dihydro-B-ionone, 5,6-epoxy-B-carotene, 5,6,5,6’-diepoxy-B-carotene, 5,6,5,8-
diepoxy-B-carotene, 5,8-epoxy-B-carotene, 5,8,5°,8’-diepoxy-B-carotene, 6-hydroxy-
alpha-ionone, 6-hydroxy-gamma-ionone, 6-methyl-6-(5-methylfuran-2-yl)heptan-2-
one, 6-methylhept-5-en-2-one, 6-methylhept-6-en-2-one, 6-methylhepta-3,5-dien-2-
one, 6-methylheptan-2-one, 6,6-dimethylundec-3-ene-2,5,10-trione, alpha-ionone,
cetoisophorone, dihydroactinidiolide, geranial, neral, pseudo-ionone, retinal, retinal
5,6-epoxide, retro-gamma-ionone, semi-f3-carotenone, B-apo-10’-carotenal, 8-apo-
12’-carotenal, 8-apo-13-carotenone, 3-apo-13-carotenone 5,6-epoxide, 3-apo-14-
carotenol, 3-apo-14’-carotenal, 3-apo-8’-carotenal, 3-carotenone, B-cyclocitral, -
cyclocitral epoxide, 3-damascone, 3-ionone, -ionone 5,6-epoxide, B-
ionylideneacetaldehyde, B-ionylideneacetaldehyde 5,6-epoxide, 3-methylionone, and
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nol ecul ar wei ght of |ess than 300 Da.26. The kit of
clains 24 or 25, wherein said fractionated oxidatively

wa@ z0amnsf2687med car ot enoi d conpri ses a conpound SEITeCA07/000563
from1-(1,2,2- trinmethylcyclopentyl)pent-2-ene-

i SR ) B s SRRl G001

~ .oet hyl cycl ohexane- 1, 2-diol,

(Whéléﬁé%?é§§@§%hy|)- 1, 3, 3-trinethyl cycl ohexanol, 2-

hydr oxy-2, 6, 6-tri nmet hyl cycl ohexane- 1-carboxal dehyde,

2- hydroxy-2, 6, 6- trinethyl cycl ohexanone,

2- et hylx Rit dinpridngept adi enal ,

2- et hyl hept - 2- en- 4- one, o

2, P di matcoyipositivet ¢yhpnsing el fond rddisive, selected from oxidatively

2,2,6-cycl ohexenyl - 1-formate, 2,2,6- c¢cyclo exeq&l-l

- or mat &rappexmed carotenaid and fEackipnatediaxpdatiicdy transfogned

trimethylc cloagxe e epoxi de,

2,5, 5, 85AFEENY ?Hﬂl-6,7,8,8a-tetrahydro-ZFLchronen-

3(5H) -on . i et 0 2. o

2, b, By I SR HENE A B E100R animal

1- (2,6, 6-trinmethyl cycl ohex- 1-enyl)butan-2-one,

4- et hyl benzal dehyde, Aoxo- b-apo-13-carotenone, '

4- gRo- b-THendnef clamiX9; Whetsiy sadeveausitidedmprsess Bulking

di hydroxy-5, 6-di hydro- b-ionone, 5, 6-epoxy-b-carotene,
ageht, fhdSromd). 5t wpide-(wWiwg af saidrfeod additsre, 8' - di epoxy-

b- carotene, 5, 8-epoxy-b-carotene, 5,8,5', 8" -di epoxy-

b- carot ene, 6- hydroxy-al pha-i onone,

i %gé? i IAPRECagh s Ryt sompristas HisReidh o Ak said
6 ) | . % y ) - h | h -
L T R

6, 6- di met hyl undec- 3-ene- 2,5, 10-tri one, al pha-ionone,

cet oi sophorone, di hydroactinidiolide, geranial, neral,

pseddo- i'Throki€ of tRiimnd, wheedinrsald &dditiep oxfiraketionated oxidatively

retro-gamma-i onone, sem -b-carotenone, b-apo-10'-
tramsforateshcaroteborbo- 12' - car ot enal , b- apo- 13- car ot enone

b- apo- 13- car ot enone 5, 6- epoxi de, b-apo-14-carotenol,

b- apo- 14' -carotenal, b-apo-8'-carotenal, b-carotenone,

B i c| OClL}tlegl%!t o g}?g%gf%%%%:n(fglﬂf) ﬁ'iggt%nal?édjmﬁﬁ%ﬁ'transformed

O

o S A O s
car&6eBid. ! ng-

24.  The kit of claim 19, wherein said fractionated oxidatively transformed
carotenoid comprises a mixture of compounds, each of said compounds having a

molecular weight of less than 700 Da.

25.  The kit of claim 19, wherein said fractionated oxidatively transformed
carotenoid comprises a mixture of compounds, each of said compounds having a

molecular weight of less than 300 Da.
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(i) a conposition conprising a food additive sel ected

from1l-(1,2,2- trinmethylcyclopentyl)pent-2-ene-
walz047/di2ssve, 1- met hyl hydroxy-2, 2, 6- trimet hyl cyRdTot#20eTie00563

epoxi de, 15, 15" -epoxy- b-carotene, 2-(hydroxynethyl)-

2" Py o5 BRIt PASEE ool fiiagated pridatvely
o 45 o R SRR trom 10122

trimbtH ef £286H0E 4-dione, 1-methylhydroxy-2,2,6-
m2- %@fﬁg}?ﬂ 6%@2, 4- hept aofiorelgal ’me yRyaroxy

triméth;’ﬁi lRydHeaphe 2pexidd; 1) &5’ -epoxy-B-carotene, 2-(hydroxymethyl)-1,3,3-

2, 2-di et hyl - 6- met hyl enecycl ohexanone

trimettgy]Gretoheixahed ghriol, 2-(hyosymetiyl)p 1 8,3-trimethylcyclohexanol, 2-
cycl ohexenyl - 1- f or nat e epoxi_ de,

hydgoxy: B0 irimethylcrglongkaics hearboxaldghyde, 2-hydroxy-2,6.6-

gl @%ﬁ‘éﬁ?’g‘fﬁzﬁ@&y@-@%?—?ﬁ-bawgwa% §- Do Hieptgen-4-one.
2.2 RETPBney Rl dPAELARhEVED B3 ARAPR1 -formate, 2.2.6-

ohexanaong,
k-1t drénafe EpdHilEEs Ml exsdtadrycloh ,2,2,6-

Cyc@gn%but(gﬁ{azg%e,lﬂ# et’yhsyl benzgl g‘éﬁyﬁ’é‘?“%-
trimRuSy by cddlgexkae epoRidend 55, 84-texamdthyb6 g8 8a-tetrahydro-2H-chromen-

4- oxo- b-i onyl i deneacet al dehyde, 5, 6-
3(51;194;»3712; hg;ﬁ-gmetdiiquydmeb=2-©m¢e 2.6 sirapethylayclohesananes, 3-

,6,5" 6" -diepoxy- b-carptene, 5,6,5',8 -di epoxy-

hydBinad 62 &l MBS Langhbuan oné. oy iRfedidshyde, 4-

bs car

oxegl Ao aunad rEna- REBRE: KROE avlidenscpipidshuge. 56
dlh%c&:kg?%?ﬂgé{d?@—%éﬁ)%ﬂgwKleg)% rrg-t -Sﬁg&pliegﬁ,%’j’,6’-diepoxy-B-carotene,

5,6,37 8" i§Jox=MBFrot&re B, BArotefd) &, 8,5’ ,8 -diepoxy-B-carotene, 6-

g, g g?%’t yl undec- 3- enell-)(gsg, 10-trione, al phg-i gnone,

hydeetPhpbationens 6-hydryty-gantiaicticle] Genetygh-ar(danethytuedn-2-
pseudo-ionone, retinal, retinal 5, 6-epoxide

yD)heptame2 gaent-methypthept-§ emi-21one ab seethyept-f-capérone; 6-methylhepta-

wrotenal . b-apg-12' - L. b:apo- 13- ﬁ
3,5%?%8?%% égne&@fr@@iéars?%{n%teggi%ila&thﬁﬁﬁﬁ%cﬁ%%- Stgngione.
- apo- '-¢ , 1D- -8' -gcark . -
ol R SR R T B000 pE ET ore
. - I - - 1 . - . 9
g 0 SR ST st
car i’eiﬁ’sﬁd? BOAP €2 - BarBRinAY, |3-ARP 18- cadbrensie s 1 3 loardtenoneadi6-

instructions for adm nistering said additive to
epdxide B-apd- 14 28roténdlo Behpou b+ earetenalk; Grapd-8i-parotenal, B-carotenone,

B-cyclocitral, B-cyclocitral epoxide, 8-damascone, -ionone, -ionone 5,6-epoxide, -

ionylideneacetaldehyde, B-ionylideneacetaldehyde 5,6-epoxide, and B-methylionone.

27.  AKkit, comprising:

(1) a composition comprising a food additive selected from 1-(1,2,2-
trimethylcyclopentyl)pent-2-ene-1,4-dione, 1-methylhydroxy-2,2,6-
trimethylcyclohexene epoxide, 15,15’ -epoxy-B-carotene, 2-(hydroxymethy!)-1,3,3-
trimethylcyclohexane-1,2-diol, 2-(hydroxymethyl)-1,3,3-trimethylcyclohexanol, 2-
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a) avitamn selected fromvitamn C, vitamn D,

vitamn E, vitamn K, folate, vitamn B6, and vitamn
wBba71es8y b) oxidatively transforned carot enoiRCTOCAA07/000563

conponent thereof.29. The food suppl enent of claim 24,

hydsgS A b e R FloBRss o aeRy it Rl o re
wimEOI Il FIEURES ST AN R, Tinbdly i Tert-one,
2.,2- 48R 6-midhyné SRI0IRARRDAETENS, 6CA RS Hek bl - 1 #orndate, 2,2,6-

m neral seletted from cal cium chrom um” copper,
cyclbhéniytia forpdie€poxidg 2,2, satineshyloyclohagmes3 2,6-

nol ybdenum phosphorus, potassium sel enium sodium
trimatiylayictahexenel ep)xids, 21815, 8ee tejramesingt & Bedhn- tearabydroo 2H-ciromen-

a conponent thereof. 31. The fgQaod suppl enent. of cl ai

3(5SHponetis 6t thinaethulcycipheeretnones 2Od.ritimatycyFobexanone, 3-
oo 60 PR AR 2, QR PR .
. rum ' f !
oxo B 1S BUDREI-Eh - R ORST RO ERIAIANAL aRlae 6

dih}gl)é(l) -5%&?&@Bhﬁn€ﬁé,?,é—?k}@ﬁ&-%%d‘té&ﬁb%,@!?ﬂ’jdié'ﬁ(ﬁ@‘-l@-carotene,

Cid, stearidonic aci cosat etraenoi ¢ acid,
5,6.81,808RPORY-BetHrbenach 8-cpdagdsahetar) 6185 - diepbx 8l @irctene, 6-
aci d, gamma-linolenic acid, dihonmo-gamma-|inolenic
hydemiyegl phardoreomee bilgaindxy-gainta- wmonbd,) 6-oxdthiglt 6-(2imethylfuran-2-
transformed carotenoid or a conponent thereof. 33. Th
yDhepaa-5appl mataylbeptcd-gnré-gpe, %@t@lﬁe@aé-ang?uw,éimﬂlﬁhepta-
is fornulated. in a unit do fgrm cont.ai ni m
3,532 o GetbyBeials-oap o BRUpE IV Ed csete A Pagime:

b 0 1:d: 9xj.dat Yo b pa N
alpifRipag (e TaPtrdlc difdiba SRl Btk ek BEC.Rlooftone,
retinal, retinal 5,6-epoxide, retro-gamma-ionone, semi-f3-carotenone, 3-apo-10’-
carotenal, B-apo-12’-carotenal, B-apo-13-carotenone, B-apo-13-carotenone 5,6-
epoxide, B-apo-14-carotenol, B-apo-14’-carotenal, B-apo-8’-carotenal, B-carotenone,
B-cyclocitral, B-cyclocitral epoxide, 3-damascone, B-ionone, B-ionone 5,6-epoxide, B-
ionylideneacetaldehyde, 8-ionylideneacetaldehyde 5,6-epoxide, B-methylionone, and
mixtures thereof; and

(i)  instructions for administering said additive to an animal.

28. A food supplement comprising:
a) a vitamin selected from vitamin C, vitamin D, vitamin E, vitamin K, folate,
vitamin B6, and vitamin B12; and

b) oxidatively transformed carotenoid or a component thereof.
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34. A food supplenent conprising: a) an amno acid
sel ected fromisol eucine, |eucine, |ysine,

womoniasdne, phenyl al ani ne, threonine, tryptophT/CA20ad7/000563
valine; and b) oxidatively transforned carotenoid or a

e ST LR A2, SRR ETEE
rorgien ) SRS TSR 1R B 30NN 140 o o

RDAfofsaidivieathBadrid/bin dBoand001 100 g DT Qhid SMidatively
conponent thereof. 36. A food suppl enent conpri sing:

transformed lvardies@dertaccbrponenatigeesfca, astragal us, avena
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veryai n, 3y%£u, uckt hor n, ., burdock, cascara sagada,
casPeber {00 %ﬁ?ﬁﬂ@?m&‘i’ﬁﬁﬁﬁmgze, chaparral, chaste

tre chi ckweed oves, .coltsfoot. conphr r oot L
corh aersl SEftesT o g RS Bl Gy, dogine, iron.
dandel j . j ' [ :

el oo sERSRE mafhahesc SRR Biflsphéity B3Ry, sclenium,
gent kadiuntiaR@einc; @ndkgo, gi nseng, gol denseal, gota

kol a, guarana, haw horne berry, hops, horehound,
hoibg ekaddtivehyaamsiganed tarotempid &ea pomipohentithiereof.

licorice, |obelia, maca, marshnmal |l ow, notherwort,
mui ra puama, nullien, nyrrh, nettle, oatstraw, O egon
grape roqot,_ parsley, passion flower, pau, d arco, .
pe§5r i e fﬁparﬂlﬁp mepf gf flaim J0p gthergipisgid SPPAIACHAS K,
r cl.over.. red r berry.. sarsapati| S t
forty s s i e AR ohtinTEUFABAbOL| Fop BAoBF 3% St the
' w{t %:Aﬂg)e[ t A4, : g@@% ,
RDI\E/‘a e\ryli/daﬁl,%ﬁ %%d]%ﬁrrf%w tz}ro Q}I . |.CP G:clﬁlgrdrffl{i@g?)&a W lg
tran¥ ffinedaar stehoedr! D¥orEpEKent Yigdiesi , and extracts
thereof; and b) oxidatively transformed carotenoid or
a conponent thereof.

32. A food supplement comprising:

a) an omega fatty acid selected from alpha-linolenic acid, stearidonic acid,
eicosatetraenoic acid, eicosapentaenoic acid, docosahexaenoic acid, linoleic
acid, gamma-linolenic acid, dihomo-gamma-linolenic acid, and arachidonic
acid; and

b) oxidatively transformed carotenoid or a component thereof.

33.  The food supplement of claim 32, wherein said supplement is
formulated in a unit dosage form containing from about 10 mg to 2 g of said omega
fatty acid and from about 100 pg to 100 mg of said oxidatively transformed

carotenoid or a component thereof.

34. A food supplement comprising:

a) an amino acid selected from isoleucine, leucine, lysine, methionine,
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37. The food suppl enent of claim 36, wherein said

supplenent is fornulated in a unit dosage form
wamot/ai2edng from about 1ng to 250 ng of said Irrhes®07/000563

fromabout 100 ng to 100 ng of said oxidatively

tran noi d or onponent.. t hereof. 38. A
f oodﬂ@%ﬁﬁ&?@ﬁ%%@ ea?rgg?qpﬁlaﬂn@c?%%én orm
co [
Cr ey SO A Rl B ARt reotas. mhe
food suppl enment of any of clainms 29, 31, 33, 35, 37,
and 38, wherein said unit dosage formis a tablet,
pi 135, céftsufond swpplmmtiof ckm I evlicreih sauPRpp@AEnGE
any of clains 28, 30, 32, 34, and 36, wherein said
formplagedsinpd heitdasagesformreantaining fremaatiout iPtooF00% pdwieRDA of

.cont ai ni.ng from 0, 00001% and_ 0. 005% (w w) of said
Sﬂ“ﬁ%ﬁ&%ﬁ W@ |g<19dtf¥<aﬂ aberntY) katol R Mgobsaid osislapyabrransformed

hereof. 4 1. The food. suppl enment of any of clains
cm@gﬁé@’orﬁ%wwe&giﬂbers%dat i vel y transformed carotenoid
or a conponent thereof conprises the polyneric
conmponent of oxidatively transformed carotenoid. 42.
Thesdf, 00cA oo b@spternerf cafiprifihgc! ai m& 28- 40, wherein
said fractionated oxidatively transfornmed carotenoid

corprandesd selotoet dram ahgeliva asraigalug aebndéatBal Bayberry bark,
conmpounds havi ng a nol ecul ar wei ght of |ess than ?8’0

Da. #a3llberng tlankicchoshl Blaekhawf biack voflnat, blesse?BistR, blue
wher ei aibg fractjonated oxidatively transforned

car o8R8 basyevams bichy, hugkehosn, usdpeusascara aegades
sai d ounds havi ng a nol.ecyl ar i ght of |ess tha
300 GAEBEY e e ot P s Heperihikwesd, cloves,

or acoUMBst Lol d rt SRS culeh AR (PR Pl
t ri mghhydleors ldangstiot ﬁd@)@,rﬂill?seéd‘,eclton%b

i @Aifhacea, el
1- met hyl hydroxy-2, 2,6- trinmethylc cfuohexeneacg%oex?cdag,lpane’

15, 18ssispaxyalypusafainehdendgreely,drepxiuietifyen, ginkgo, ginseng,
1,3,3-trinethyl cycl ohexane- 1, 2-diol,
2- ( hgeldsnsead: gotn)kola, guamnar hawthoyne hetrpHeopanborehdund,

hydr oxy-2,.6, 6-trimethyl cycl ghexane- 1-carboxal dehyde,
2}/ hy gipgsg;ug ’T)g’dga_ngea, hyyssog, kelp, kola nut, licorice, lobelia, n¥aca,

marshmallow, motherwort, muira puama, mullien, myrrh, nettle, oatstraw,
oregon grape root, parsley, passion flower, pau d’ arco, pepermint, plantain,
pleurisy root, prickley ash bark, red clover, red raspberry, sarsaparilla, saw
palmetto, schizandra, scullcap, sheep sorrel, slippery elm, squawvine, St.
Johns wort , tumeric, turkey rhubarb, valerian, white willow bark, wild

cherry bark, wild yam, yarrow, yellow dock, yohimbi, and extracts thereof;

and

b) oxidatively transformed carotenoid or a component thereof.

37.  The food supplement of claim 36, wherein said supplement is

formulated in a unit dosage form containing from about 1 mg to 250 mg of said herb
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tri met hyl cycl ohexanone,
2- et hyl - 6- oxo- 2, 4- hept adi enal ,

waR2wiydhept - 2- en- 4- one, PCT/CA2007/000563
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3(5H)-one, 2,6,6-trimethylcycl ohex-2-enone,
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D 58pon T T fols SBRLoE G umprd Tongnas. 37, and 38,
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6- met hyl hept - 6- en- 2- one, 6- net hyl hept a-
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6, @0di niThbybod depplémentefarb; oflflaims 230, B2pB4-ami®G)avherein
_cetoi sophorone, dihydroactinidiolide, geranial, neral,
saiddeoed dupplemsntis flosmutwed as adignad oa powdex¢qiwaining from
retro-gama-i onone, sem -b-carotenone, b-apo-10'-
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b-i onone, b-ionone 5, 6-epoxide, b-
i ogy! i dgmege6d @hﬂg@ﬁféﬁt oPahpop ElaHRN28.0YL Jhdedin dgid oxidatively
5, 6- epoxi de, b- hyl i onone, and m xtures thereof. 45.
trandfoemed edrcteppd eradongforeing therdef, contysi seis thes polymeric component
oxidatively transformed carotenoid or a conponent
of oxidatizely transformechgdromnoxb- 2, 4- hept adi enal . 46. A food
suppl enent conprising (i) a conpound sel ected from
1-(1,2,2- trinmethylcycl opentyl)pent-2-ene- 1, 4-dione,

15975 diblyBd Suoiponbl ST pEYIaES oAl itr S Y ffacrionated
oxic%arti'élggg l?%(x%%ﬁét?%@ﬁé%gﬁ%ﬁﬁgés:a ik YA PENIBOINdS) each of said
comp’ou;lds having a molecular weight of’less than 700 Da.

43.  The food supplement of any of claims 28-40, wherein said fractionated
oxidatively transformed carotenoid comprises a mixture of compounds, each of said

compounds having a molecular weight of less than 300 Da.

44.  The food supplement of any of claims 28-40, wherein said oxidatively
transformed carotenoid or a component thereof is selected from 1-(1,2,2-
trimethylcyclopentyl)pent-2-ene-1,4-dione, 1-methylhydroxy-2,2,6-
trimethylcyclohexene epoxide, 15,15’ -epoxy-B-carotene, 2-(hydroxymethyl)-1,3,3-
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hydr oxy-2, 6, 6-tri nmet hyl cycl ohexane- 1-carboxal dehyde,
2- hydroxy-2, 6, 6-trinet hyl cycl ohexanone,
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retina neltind b Gaeprixad & eby olganbna-gonydned ssrenB-efasd teedryed 8-apo-10°-
5, 6- epoxi de, b-nethylionone, and m xtures thereof; and
carqtenal al\appald’ reaseticnal 8cpor bircetotendng, &apoi kleamtanone 5,6-

vitagin vitamn K, folate, vitagin B§, and vitamn
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45.  The food supplement of claim 44, wherein said oxidatively transformed

carotenoid or a component thereof is 2-methyl-6-0xo-2,4-heptadienal.

46. A food supplement comprising (i) a compound selected from 1-(1,2,2-
trimethylcyclopentyl)pent-2-ene-1,4-dione, 1-methylhydroxy-2,2,6-
trimethylcyclohexene epoxide, 15,15’-epoxy-83-carotene, 2-(hydroxymethyl)-1,3,3-
trimethylcyclohexane- 1,2-diol, 2-(hydroxymethyl)-1,3,3-trimethylcyclohexanol, 2-
hydroxy-2,6,6-trimethylcyclohexane- 1-carboxaldehyde, 2-hydroxy-2,6,6-
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| ysi ne, methioni ne, phenyl al ani ne, threonine,

tryptophan, and valine; or an herb selected from
wOoageli2egr, astragal us, avena sativa, bayberry HEAV&A2007/000563

bill berry, black cohosh, black haw, black wal nut,
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cycleR&hyEal Bt @ivkide, 20261 ARDthylaRelshé e, garslel i on

root, "dill seed, dong quai, echinacea, el ecanpane,
trimegyiacloenent gpoxide, Z,6/38d-tetfaematlyle® R, 8, 8 tittahgdro-2H-chromen-

I nger, ginkgo, ginseng, goldenseal, gota kol a,
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s I A e
oxoTURRT 3G UEond Bt B Eie BBV ElearfI SR 5.6
iR S g58l BAOhOI 16 300 P o RO SH/E, Ry b carotene

5,6,5C81-HiepBxy-BhERBrene! §,8LopoxlyiMmBaiorerR) 518, S WBIadNepLy-BIlarotene, 6-
Johns wort , tuneric, turkey rhubarb, valerian,”~ white

hydwuxlyl alphd-éstoneno iy dedvey- gymherionone,| G myethyl-6-65-hesthylfuran-2-
yel | ow dock, yohinbi, and extracts thereof. 47. A Kit,
yDheplaprd-eneidd-methylheptapendipne. énmethydhepirfy-cnf2-enaiommethylhepta-
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N 0 S S
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carotenal, 3-apo-12’-carotenal, 3-apo-13-carotenone, 3-apo-13-carotenone 5,6-
epoxide, B-apo-14-carotenol, -apo-14’-carotenal, B-apo-8’-carotenal, 3-carotenone,
B-cyclocitral, B-cyclocitral epoxide, 8-damascone, B-1onone, B-ionone 5,6-epoxide, B-
ionylideneacetaldehyde, B-ionylideneacetaldehyde 5,6-epoxide, B-methylionone, and
mixtures thereof; and (2) a vitamin selected from vitamin C, vitamin D, vitamin E,
vitamin K, folate, vitamin B6, and vitamin B12; a mineral selected from calcium,
chromium, copper, fluoride, iodine, iron, magnesium, manganese, molybdenum,
phosphorus, potassium, selenium, sodium, and zinc; an omega fatty acid selected
from alpha-linolenic acid, stearidonic acid, eicosatetraenoic acid, eicosapentaenoic
acid, docosahexaenoic acid, linoleic acid, gamma-linolenic acid, dihomo-gamma-
linolenic acid, and arachidonic acid; an amino acid selected from isoleucine, leucine,
lysine, methionine, phenylalanine, threonine, tryptophan, and valine; or an herb
selected from angelica, astragalus, avena sativa, bayberry bark, billberry, black
cohosh, black haw, black walnut, blessed thistle, blue cohosh, blue vervain, buchu,
buckthorn, burdock, cascara sagada, casteberry, cayenne, chamomille, chaparral,

chaste tree, chickweed, cloves, coltsfoot, comphrey root, cornsilk, cough calm,
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crampbark, damiana, dandelion, dandelion root, dill seed, dong quai, echinacea,
elecampane, essiac, eucalyptus, fennel, fenugreek, gentian, ginger, ginkgo, ginseng,
goldenseal, gota kola, guarana, hawthorne berry, hops, horehound, horsetail,
hydrangea, hyssop, kelp, kola nut, licorice, lobelia, maca, marshmallow, motherwort,
muira puama, mullien, myrrh, nettle, oatstraw, oregon grape root, parsley, passion
flower, pau d’ arco, pepermint, plantain, pleurisy root, prickley ash bark, red clover,
red raspberry, sarsaparilla, saw palmetto, schizandra, scullcap, sheep sorrel, slippery
elm, squawvine, St. Johns wort , tumeric, turkey rhubarb, valerian, white willow

bark, wild cherry bark, wild yam, yarrow, yellow dock, yohimbi, and extracts thereof.
47.  Akit, comprising:
» a food supplement of any of claims 28-40, and

(ii)  instructions for administering said food supplement to an animal.

48. A method of supplementing the diet of an animal by administering to

said animal a food supplement of any of claims 28-40.

49.  The method of claim 48, wherein said animal is a human.
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