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of of f-thaverpvgbref tamor cells. The beneficial effects of these
15 fatty acids can be obtained by eating fish several times a
week or by daily intake of concentrated fish oil, which is
available as a dietary source cf omega-3 HUFAs.
There is a lot of interest in enriching the meat of
poultry and swine with omega-3 HUFAs to provide consumers
20 with additional dietary options for obtaining these
nutritionally important fatty acids. It is well known that
the omega-3 HUFA content of poultry and swine meat can be
increased by including a source of these fatty acids in the
feed of poultry and swine. Currently available sources of
25 omega-3 HUFA for use in feed include fish oil and fish meal
algae, flaxseed, rapeseed, soybeans, avocado meal, linseed
0il and canola oil. Because these fatty acids are.unstable
and their oxidation products can lead to the development of
off-flavor and odors in meat, they need to be added to the
30 feed at low concentrations and in a stable form. Fish oil
is notoriously unstable due to oxidation and
recommendations exist regarding limiting its use in broiler
rations to prevent development of off-flavor/odors. One
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35 microencapsulate them but both processes significantly
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15 This would solve two key problems currently limiting

the commercial production of omega-3 HUFA enriched meat:

{1) high cost of production; and (2) taste and odor
'problems in the resulting meat. Less of the high quality
omega-3 HUFA feed sources would be required to reach a

20 target enrichment level thus significantly reducing the
cost of the meats. Additionally, higher, more
nutritionally beneficial concentration of omega-3 HUFAs

could be achieved in meat if so desired without
organoleptic compromise. Conversely, lower amounts of the

25 lower quality, cheaper sources of omega-3 HUFAs (e.g. raw
fish 0il) could be used to achieve significant, but lower,
enrichment levels without developing organoleptic problems

in the meat.

30 SUMMARY OF THE INVENTION
The present invention provides a method for increasing
the omega-3 HUFA incorporation efficiency in a poultry meat
by feeding the poultry a higher amount of omega-3 HUFAs in
the late phase of'poultry’s production period than in the
35 early phase.



the | ate_pha f poultry's production period than in the 35 earl hase.
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efficiency. refers-ta the ratio of the anount of omega-3 HUFAs present in

t he poul?fg;gcr?glé:t C'tsfo Q%ée Le?%?% 5%8htt'of onega-3 HUFAs fed to the poultry.
Alternatively, the poultry is fed a majority of omega-

15 3 HUFAs during the final thirty percent of its productivity
period, preferably the poultry is fed at least about 60% of
omega-3 HUFAs during the final thirty percent of its
productivity period, more preferably the poultry is fed at
least about 80% of omega-3 HUFAs during the final thirty

20 percent of its productivity period, and most preferably the
poultry is fed substantially all of omega-3 HUFAs during
the final thirty percent of $ts productivity period.

DETAILED DESCRIPTION OF THE INVENTION

As employed above and throughout this disclosure, the

25 following terms, unless otherwise indicated, shall be
understood to have the following meanings:

“Highly polyunsaturated fatty acid” or “HUFA” refers
to a polyunsaturated fatty acid that is at least 20 carbon
atoms in length. »

30 “Incorporation efficiency” refers to the ratio of the
amount of omega-3 HUFAs present in the poultry meat to the
total amount of omega-3 HUFAs fed to the poultry.

“Incorporation efficiency rate” refers to the ratio of

the amount of omega-3 HUFAs present in the poultry meat to



"I ncor por at i fficiency rate"” refers to the ratio of the anpunt of
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the total amount of onega-3 HUFAs fed to the poultry over a given period.
-"Feed rate" refers to the ratio of the anobunt of onega-3 HUFAs fed to a
poultry in a given period. 5 "Feed orre4ga-3 HUFA content" refers to the
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content dmn |wasth deee domégg-Bhelymrodushientpers odedhttike1powduan . " Low
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15 production process of the feed and a natural variability of
the amount of omega-3 HUFAs present in the omega-3 HUFA
source.

“Variable omega-3 HUFA content feeding regime” refers
to a feeding regime in which the poultry is fed a feed

20 which has a different feed omega-3 HUFA content at least
once during the production period of the poultry.

“Low quality omega-3 HUFA source” refers to a source
of omega-3 HUFAs which has at most only been partially
refined to remove organoleptically related contaminants and

25 break down products. A low quality omega-3 HUFA source may
contain oxidized product of omega-3 HUFAs and/or free or
alkylated amines, thereby imparting an undesirable odor or
taste to the poultry which has been fed a sufficient amount
of low quality omega-3 HUFAs. Exemplary low quality omega-

30 3 HUFA sources include some fish oils and fish meals.

“Organoleptic” refers to undesirable taste and/or
odors primarily due to break down products of omega-3 HUFAs
such as aldehydes and ketones and/or break down products of

proteins such as alkylated amines.



such as gl¢lefgdes and ketones and/or break down products of , prei&As, such
as al kyl ated am-nes. WD 99/ 08509 PCT/ US98/ 16892 5 "Producti on peri-od"
refers to a time period from hatching of a poultry until its slaughter;
-therefore, it does not necessarily eqgal to the |ife expectancy of the
animal. 5 "Poultry"” refers to any avian species that is used as a food.
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15 chicken in some countries may have production period of
from about 4 weeks to about 5 weeks, while a broiler
chicken in other countries may have production period of
from about 10 weeks to about 12 weeks. The length of the
production period depends on the strain of broiler chicken

20 and on the size of the bird desired by consumers in a
particular country.

“Flavor rating” refers to a method of rating the
flavor of a particular food by consumers using a given
flavor rating scale.

25 The present invention provides a method for increasing
the incorporation efficiency of omega-3 HUFAs in poultry
meat. Specifically, the method of the present invention
provides a poultry feeding regime which results in a higher
incorporation efficiency of omega-3 HUFAs in the flesh of

30 the poultry compared to a constant feed omega-3 HUFA
content feeding regime, where the poultry is fed a constant
feed omega-3 HUFA conteﬁt throughout its production period.

It should be appreciated that in a constant feed omega-3

HUFA content feeding regime, the percentage of omega-3 HUFA



It shoul reciated that in a constant feed onega-3
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i ncor por e - 3 i D. paul eneral ly
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HUFAs during the remaining productivity period after it has
reached about sixty ©percent of its target weight.
Alternatively, the poultry is fed a majority of omega-3
HUFAs during its final thirty percent of the productivity

20 period, preferably the poultry is fed at least about 60% of
omega-3 HUFAs during its final thirty percent of the
productivity period, more preferably the poultry is fed at
least about 80% of omega-3 HUFAs during its final thirty
percent of the productivity period, and most preferably the

25 poultry is fed substantially all of omega-3 HUFAs during
its final thirty percent of the productivity period.

The method of the present invention for increasing the
incorporation efficiency of omega-3 HUFAs in poultry meat
is generally used on poultry which are raised for its meat.

30 The method of the present invention can also be used to
increase the amount of omega-3 HUFAs in the meat of egg-
laying poultry, such as hens, after their egg-producing
period.

The method of the present invention provides at least

35 about 50% higher omega-3 HUFA incorporation efficiency
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m@%Ch regimes. Moreover, the increased omega-3 HUFA
incorporation efficiency of the present invention may allow
the use of some low quality omega-3 HUFA sources without
undesirable effects on the meat such as odor and/or taste
because these sources can be used in feed at lower

20 concentrations or amounts.

Prior feeding regimes which utilize a fish-based
omega-3 HUFA source, such as fish o0il and/or fish meals,
stop administering the feed containing a fish-based omega-3
HUFA source during the last about one or two weeks of the

25 production period of the poultry to reduce the undesirable
taste and/or odor of the poultry meat. In contrast, the
method of the present invention allows the use of a fish-
based omega-3 HUFA source during these time periods.

Omega-3 HUFAs in the feed refers to any ingredient

30 which is known to contain omega-3 HUFAs, including isolated
or concentrated omega-3 HUFAs. Exemplary ingredients which
contain omega-3 HUFAs include marine organism-based sources
such as fish, fish oils, krill, shrimps and macroalgae;
microbial-based sources such as microalgae and bacteria;

35 plant-based sources including genetically-engineered plants



contain one HUFAs i ncl ude marine organi sm based sources such as fish,
‘fish oi %97 %P?ﬁOP shrinps and macroal gae; microbi al - based?SHUYPELEY ch as
m cr oal gae and bact er i a; 35 plant-based sources including

-geneti cal | y-engi neered plants WD 99/ 08509 PCT/ US98/ 16892 8 whi ch produce
onega- 3 HUFAs; isol ated onega-3 HUFAs® and encapsul at ed form of any of t he

above sou ce Iar SQurLC f onmega HUFA are di scl osed in
Pat ent I\}("Si:1 IS15pr é e%%@ﬁ%ﬁf%\s’dndlgoj‘%é S5 I3 cRUARE/ |r?6‘63rporat ed
5 by refeneapeuhem@ﬁnfknnmhﬂfraﬁptbﬁe&me Enﬁﬁﬁéabéur@egourggem@ﬁaqqega 3

HUFA i s sel ect ed f mt e onsi st.in m crqQbj al - based sour ces
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t her eof , mandoopganpses er bk ; ffDﬁhthElngﬁpsBOméh$Elngtﬁ%r $@&ﬁzmﬁh¥trlum
sp. AT 0888 hi och ri.ums 0889 and a m xture. thereof.
Al t hougﬁbgogga?cgﬁcoﬁt ai ﬁ% fga Oﬁ‘fee%%r ViSES onpg- BL*58TRSFALETE as

fl@xseedyorappseédrabadybear, sawoeadem freahegatbnseed ol aaﬂldmm:ala—ogl can
be used in e th thod of the_present. invention genera Y, does
not prov%) s(t:"ga suﬁd'l ci e% Oﬁ%rPBE??ﬁ?bgypoEP?r§Of15c80|9 eFfrega=s3

si gni fi cHOFAanmuNd mﬁctrb@&egapﬁenmrsﬁr $ hteo cQj“ﬁB@a BhHUEAS o A tirti askayl d ]E)e .
recogni z that SI ng._a_l ow, quali HUFA source. s as sone fis
fish mea s Sor ?‘l sh gir gegs?b;l so&&%e 59‘%&36% HOER 9fay m@% st% ong
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fdror the,qeat .o el org, (WHER, using, 2 A0 GHal LLY oTRog 3 HUFEA
SOUI‘CG

'S pre srred
thereof, and most preferably from the group consisting of
Schizochytrium sp. ATCC 20888, Schizochytrium sp. ATCC
20889 and a mixture thereof.
Although a source containing a precursor of omega-3
20 HUFAs, such as flaxseed, rapeseed, soybean, avocado meal,
linseed o0il and canola o0il can ‘be used in the feed, the
method of the present invention generally does not provide
a sufficient time period for a poultry to convert a
significant amount of these precursors to omega-3 HUFAs.
25 It should be recognized that using a low quality
omega-3 HUFA source such as some fish, fish meals or fish
oils as a source of omega-3 HUFA may cause a strong fishy
taste and/or odor often negatively affecting the taste of
the feed and/or the meat. Therefore, when using a low
30 quality omega-3 HUFA source, it 1is preferred that a
sufficiently small amount is used to produce a poultry that
exhibits meat flavor rating of within about 30% of the meat
flavor rating of a poultry produced without an omega-3 HUFA
source in their feed, more preferably within about 20%,

35 still more preferably within about 10%, and most preferably



_sufficie | armount is used to produce a poultry that exhibits neat
flavor rg{ﬂl %96&8 w thin about ' 30% of the neat flavor rati ngCTdPS%“.Sé%ﬂ try
produced without an onmega-3 HUFA source in their feed, nore preferably
-within about 20% 35 still nore pref ergably Wi t hin about 10% and nost
-preferably WO 99/08509 PCT/ US98/ 16892 © 9 wi thin about 5% In particular,
when a | O‘inHEd%' |a%u$m§goa-31 HUEA,saqur.ce co%al ni g_% a fish oil is used, for
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preferably | ess: than.a 5%, Fish _neals nerally .contain about 10% of
fish oil .l%TI?e errfe?llr}g%d oeggfﬁe%g‘ﬁesteorﬁa i n%%‘llﬁl‘f)nggl FIRS PdediMF IRt Hecessary
amount othenegeed HiFAsssnthashaidoart p2%j odooé plriefR rdban, prdos fiegdi ng
regi nes taj anpe level of 10.aonega-3 HUFA incorporation ip the
rregt; thélrgé3 ?):rgi,%]t %1%8 t%%(fgsig%%f)%]f”%%%yg‘i%ﬁst htélqﬁ‘aa?b?}l%m%u 319 dnthega- 3
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oren Thor ooy JIFL PR RESAL A deL e ot L o
any theorgcessasy benpanéd dthatmegae3 THURBE afn theshoesert genigsd ion
the omgiid AL (o The SOTFEFY durd TE T HES paPr B wAerr T 2P TThat bor at s
the onegan®gduFhs Hibire ehtbepentlty dmt oni tishe meata tandthy reiteirs, zi fige t he
effects SRR d e Pn RS Beale) el ebySr BRudiig Ao Hibhnt of
oxi dat i osoamtgr d¢i dingtivere déctheseneday 3 dlgho’s siogir athd 0sodeckhegpoul try.
Ihe, oL el Shespees e | ISR f oL LOgKessl o e IR Bt on
to a var pabldetomega-h HUFAnmeont entfofreediilg begiet. itherodbsens) meshod may
a}§0 be pe1jetized or mash feeds.

Without being bound by any theory, it is believed that
the method of the present invention increases the
incorporation efficiency of the omega-3 HUFAs by providing
the omega-3 HUFAs to the poultry during the period when it

20 incorporates the omega-3 HUFAs more efficiently into its
meat and by minimizing the time the omega-3 HUFA source
spends in the feed (exposed to the oxidizing effects of air
light and/or temperature), thereby reducing the amount of
oxidation and providing more of the omega-3 HUFA source to

25 the poultry.

The method of the present invention for increasing the
incorporation efficiency of omega-3 HUFAS by a poultry
involves subjecting the poultry to a variable omega-3 HUFA
content feeding regime. The present method may also be

30 used to increase the incorporation efficiency of omega-3
HUFAs in other animals which are suitable for human
consumption including, but not limited to, domesticated
animals such as cattle, swine, sheep and buffalo.

The amount of incorporation efficiency of omega-3

35 HUFAs by a poultry can be determined quantitatively by
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- The anmount of "i ncorporation efficienc 0of onega-3 35 HUFAs by a poultry
can be determ ned quantitatively by 99/ 08509 PCT/ US98/ 16892 10 R
nmeasurin - f - = int eed_and t oul try neat.
"nmeat " rg}etgggl%%%h%o?ﬁgg%%o%?#gésqpaou t@@FZ\%\)Fli ch Egﬁ &%@(ﬁﬁ&é\t%}l? he
onega- 3 HIRASIY Prefdrabl YA t'meatéat resesel etd ecarfy omotrite ogy ogp coimsi st i ng
5 of fat [ orgggp muscl e, r .. Addj tional object vant ages,
and noveFoﬁjélat{buif es o %r}[ hi é%%ilnnve%ﬂ?8gg\?m&%}gebecgh8 ap%%?%?lt gt osffq@g%j skilled
in the &reigpehlaxariheatient oistﬁeléotédvxjfmgmexwlg&smmeicﬁtﬁistwé\gch are
not inte t Amgi 10 LE typical growth and fee
co%surrpt iia)%ﬁdfcﬁtqb%?ﬁ et (g%:ﬁlg%'ﬁéngﬂﬁléélysgho%ﬁqAﬁ\#glﬁ%' 1. Table 1. Typical body
wei ghts and f delfiitdqurialemriiecios, ddvaheageki ckears nowerl F qurmdied ioh cycl e.

15 Age B : q ti f ks ..consunption (g) .
consampt ron (o e e e BB SKRArSRE ST EREY PR R 01 g
131 2 3P 1344P280 LB uURStA9d oF 686e 6X0 148Widvl 62amBA8s2(:HeAH8H, 965 704
642 1616 15 7 76 .22 2088 1741 1141 1001 3717
3229 7 5%13%@121%461%% %ég?[g§888%§3%% ql‘—lr%%rzrtgl{f Tient Requirenents of

Poul try, National Research 25 Council (NRC), 9th Ed., National Acadeny
Pigss, Washington, D.C, 1994. Usppg.bhege data, broiler chicken growh
erformance

P A typical growth and feed consumption of broiler

chickens is shown in Table 1.

Table 1. Typical body weights and feed requirements of
broiler chickens over a production cycle.

15 Age Body Wt. Weekly feed Cumulative feed
(weeks) (g) consumption (g) consumption (g)
male female male female male female
1 152 144 135 131 135 131
2 376 344 290 273 425 404
3 686 617 487 444 912 848
20 4 1085 965 704 642 1616 1490
5 1576 1344 960 738 2576 2228
6 2088 1741 1141 1001 3717 3229
7 2590 2134 1281 1081 4998 4310
From Nutrient Requirements of Poultry, National Research
25 Council (NRC), 9th Ed., National Academy Press, Washington,
D.C., 1894.

Using these data, broiler chicken growth performance

data are calculated and summarized in Table 2.



data are epheihgabsed and summarized in Table 2. WO 99/ 08509 @gﬁ{/ﬁgﬁé&g%z
"11 Table 2. Typi cal performance characteristics of. broiler

calculated fromthe data in Table 1. Wek % Total W. % Total Feed Feed

- Conversion Gain consunption Ratio nal.e ferrale male female nale female 1-5
60.8 63.0 51.5 51.7 1.63 1.66~ 5 6-7 .2 37.0 48.5 48.3 1.93 2.02 As can
be seen in Table 2, a constant feed onmega-3 content feeding regime woul d
provi de apProxi mately 50% of the anount of omaga-S_HUFAs during 'Fhe first
5 weeks of'2Bt8weh antivRpprbxPrEtfeitynaBe% | shehactast stiesweeksoobi 18r

growt h. Thehbekerer cahrukeansedcdmpettdcalsintta 60% Dibidelt growth in the

first 5 weekpe@fe gromd pndaihgir feed gopyersi en Ls si gnific [y _nigner
during this tiema peri od %(f@pr‘ed‘to theéoehgg vsé).eﬁeeks of gereéﬁit . ‘Aer‘?%%ﬁl

. ° 4 lqnn haodv 18 1 ﬁ'loand
conver si or=rFefrers—fFto—ao—trotro—of

hence is a rough estimate of fidweals 0i | efialehi ckefema BEfi Ciepgyei N Ut iddziiRg
the feed to increase the body weight. Exanple 1 This exanple illustrates
omega- 3 HUFA I eorpor@fi®n 2034 i ci eney-df a fe®dihg regi he6dsing al.66

ojrega- FA ¢ t. Twp,thousand hundred and forty
gfgi%l 2Pt cf A I AN y_of h3t2h and ?%ﬁorﬂv absPdned t o202

of four dietary treatments. Three of the treatnents (broiler 25 rations

f lated to neet cBRCHequbesmant STANRC, 21994) don PEOVI ded, BH%F a-3

(g(r)(rzrgsahexaenoi c,_acid,  C22: 6n-,%? in the form ofodrl ed 'S_ChIeZOC nf/??:)um sp. .

(17. 5% DHA H5-9% bir §e$\gilaﬁt Fegime eyl | Wﬁgdéoﬁéﬁﬁpﬁamag@slﬁ ET® /@fg.nzgg)
B tB tEaigrest ong o] I

and 0. 45%tdfe wmbght. SEheoheyath r¥R§ 2ne rﬁlup_lé& \5/\0 5%}%%5

i i nt ai ni ng no source of
ggg}bgggrgggéggglQﬁﬁyng%pgg&i%%tely 58% in the last two weeks of

10 growth. The broiler chickens complete about 60% of their
growth in the first 5 weeks of growth and their feed
conversion is significantly higher during this time period
compared to the 1last two weeks of growth. A “feed
conversion” refers to a ratio of feed consumption to body

15 weight, and hence is a rough estimate of the broiler
chicken’s efficiency in utilizing the feed to increase the

body weight.

Example 1

This example illustrates omega-3 HUFA incorporation
20 efficiency of a feeding regime using a constant feed omega-
3 HUFA content.

Two thousand two hundred and forty broiler chickens
were sexed at day of hatch and randomly assigned to one of
four dietary treatments. Three of the treatments (broiler

25 rations formulated to meet NRC requirements (NRC, 1994))
provided DHA (docosahexaenoic acid, C22:6n-3) in the form
of dried Schizochytrium sp. (17.5% DHA as $% dry weight) at
the following concentrations: 0.09%, 0.27% and 0.45% of
weight. The fourth treatment was a control broiler ration

30 meeting NRC requirements but containing no source of DHA.



.12 Each dietary treatnent contained 560 broilers divided armngJ ei&ht
replicat ¥OPHY®PH? 35 nales, 35 females) . The feed was felTHFHE? rds
under the standard 3-phase feeding program starter (day 0-21); grower

- (day 22-42); and 5 finisher (day 43-49) . Al rations were pelletized prior
to feeding to the birds. The concentrli&ion in each ration was verified by

gas chronat ogra hg. At the end of 49 days, two birds (one male, one
femal e) fﬁaﬁgeggﬁ ?E%IFE%TEm%%?eCOEE&ﬁqga P &P 4YFF DH Ehie @ne™8R It he

mﬁat (ski e&gﬁ&) i{lr?ﬁlll@atdieé erfkned 3% fned%e/s,aCBTQ F@mgybsgs.ter%@yfgalg .

chr omat ogr a e results are present in Tabl e 3. nrichnent of a

t hree higﬁﬁg ﬁ%?%tE?a? & éﬁﬁﬂ%§3BP§FFy‘t i g5 BrRd doRsefexaeRotEaci d,
C22: 6n- 3; pbBAranfocesaperiracnday aokd))G22558w3dr andakPAz2eihgpsapenpgaenci c
15 acid, ?20;5g-3) ﬁas g§§?§ved. fﬁ a_Point of co rison, DHA

content r at 8BRS PR (HBYr &3ufP1 ng Dt basithedt Wi PEA e B42e@ P 5hATr 78°ny/ 1009
respecti vékgdfiay tbetReObiBd9, Bh@7conedst £ OHA 4 &viel Bat DohhRakeed.

Table 3. Orega-3 HUFA enrichnent |evels obtained in. 20 broiler chickens
when t he Xﬁfggéﬁgkbér8a?e8h59T?§%ﬁF nt 2oftHHATHS 9% o 5t%%¥?'LEVPon over

the entirpipdeducthonmalysl eonatfamarie )Nneansmard i andpl dcdeyi at wens of
I L N e Nl
s, pemen ) L Somnch!sseghs (macitgo (spkings) o idte)
0. 09% 4 bFESETSPAFR 20. 50028673 1 (T bR B8 GENE %5 0600 TRIKE 3236, 5 30
0.27% 12 BredsthrEht9lofl 6130.thRQ Midhlyhugbab8rd®el orhyd-9. 68+4y66. 9
0. 45% 20 g%%%%t 7QT;5L6 ré%%é%éﬁ%;gégb{gighaggd}13'82§§g%;%;l'58p£,103'3

docosapentaenoic acid, C€22:5n-3; and EPA, eicosapentaenoic

15 acid, C20:5n-3) was observed. As a point of comparison,

DHA concentrations in the resulting breast meat were 17,

31, 64 and 71 mg/100g respectively for the 0.0, 0.09, 0.27,

and 0.45% DHA levels in the feed.

Table 3. Omega-3 HUFA enrichment 1levels obtained in

20 broiler chickens when the chickens were fed a fixed amount
of DHA as % of their ration over the entire production
cycle. Data are means and standard deviations of four
breasts and thighs from each treatment.

Long Chain omega-3 HUFA Content

25 DHA Amt. Total
In Feed Amt. DHA Meat DHANn-3 DPANn-3 EPANn-3 Total LCn-3
Ration Fed (g)!? Sample (mg/100g) (mg/100q) (mg/100qg) (mg/100g)
0.00% o] breast 16.6%11.0 5.0%0.6 0x0 21.6
thigh 16.8%12.7 4.4%0.1 0.1%0.2 21.3
0.09% 4 breast 31.1*3.6 5.2%0.2 0+0 36.3
thigh 30.0*1.6 5.9120.9 0.3%0.3 36.5
30 0.27% 12 breast | 63.9%1.1 6.5+£0.4 00 70.4
~ thigh 58.4+39.1 7.9%0.1 0.6+0.4 66.9
0.45% 20 breast 70.7%£5.6 7.0%x1.3 0+0 77.7
thigh 92.1+13.0 9.7%1.1 1.5+%0.4 103.3

' Total grams of DHA fed to the broiler chickens over 49
days



.1 Total grams of DHA fed to the broiler chickens over 49 pcayssswess209/ 08509
PCTI USS86168829 13 Exanple 2 This exanple illustrate onmega-3 HUFA

i ncorporation efficiency using a variable onega-3 content feeding regine.
-Two t housand, five hundred broiler chgckens (birds not 5 sexed at tinme of
pl acenent) were placed in 50 commer cial production pens, 50 birds per pen.
Ten pens were randonmly assigned to the control treatnent and 8 pens were
random gxampdegled to each of the 5 treatnments. The treatnments  .consisted

of 5 variabl e, feedj i ME$1 14t ok t whicrte of - DHEUERD dRECEP ORI br ovi ded
10 provided DSt aFQngg% .

g atotal of 5.9 ide@Sinhir i Nng the
| ast 14 .@a@ysieatyt heiingde yayipPo8uttFEad éy%ﬁ(});ét.:g?ﬁetf\%g??ggﬁe e'%ed rate

treatnents (moptt%oégﬁcj,ecki%hxﬂx@&e%b&&/i%ﬁtrot:alicmsf dPitsiefay 44- 49)

were as foll total DHA as 15 100% 0% ; 85%¢ £2%-Hdé33041 50% 50%
ard 5 g fxdodtat DA W%QS%“"’F%er"’«?Rﬁa?%%%d ogre{ gont rol té&}laigent in

whi ch t he rqiler chickens wergsfgdrapeati offiew pemst Wahe DR diets
wer e corRfet ‘%Jﬂp fpoér}kn%'l ated broiler feeds and were s iaocal osh&omand ’
i soni t r agesiopsedi tthi theacdnfEedi RGEPEFTEG 20 (starter, grower aag

finisher | rations ey eqrpeliet zedrpainents. f eedhfg tpeeHeeBFPds. DHA

Al
was pro YBY9™Fh the rati ons as_dried Schizoc UM Spg Worh anbbA
content @énd2s8eldr pfwePghvarAgPifRe gﬁagéflgt hggggh\gafl producti on cycle, 10

bqiq(rads ffg;"?ggégdtge%esmt were 2% random yrobldeet@ll, WBagRi PFEEE Y ocessed
and t hen Zen. Freeze dried sanples of . th S abswena dasrs
anal yzeda totabhefr 5DHA0c?orW@ﬁtt°o%bea}Jcrndréon(g\f]g{gl‘r?gp%}.gﬁThg enri chnent
| evel s of 5%(%?]% L{é)t@é\&\%{ﬁggn@tﬁbghIcwcllmsatméat‘é@r%@&39? L6fds T&'E
i abl e

sunmari z& 4. 99/ 08509 PCT/ US98/ 16892414 Takla HuA angichain
onmega- 3 HueA tevenitsh niégntt qtede| A Egg)over §a§ 8% ¥ a

over day 44-4°) were as follows: 4 g of total DHA as
15 100%/0%; 85%/15%; 67%/33%; 50%/50%; and 5 g of total.DHA as
67%/33%. There was also one control treatment 1in which the
broiler chickens were fed a ration without any DHA. All
diets were commercially formulated broiler feeds and Wére
isocaloric and isonitrogenous within each feeding period
20 (starter, grower, and finisher). All rations ﬁere
pelletized prior to feeding to the birds. DHA was provided
in the rations as dried Schizochytrium Sp. with a DHA
content of 12.8% dry weight. At the end of the 49 day
production cycle, 10 birds from each treatment were
25 randomly collected, sacrificed, processed and then frozen.
Freeze dried samples of the breast meat were then analyzed
for their DHA content by gas chromatography. The
enrichment 1levels of DHA and total omega-3 highly

unsaturated fatty acids are summarized in Table 4.



obt ai ned er chickens when the chickens were fed al DHA f or
‘enri chnen &p(%lr godses during the last 14 days of the 49 dayl’ﬂ@éa%[]ﬁ%

cycle. Data are nmeans and 5 standard devi ations of ten breasts per
-treatnent. Long. Chain Orega-3 Content, K Tot. Amt. Enrichment Meat DHANn-3

Tot al LCn 3 n 6/n-3 DHA Fed (g) Str ]t‘egy Sarrpl e (nmg/ 1009) (rmg/ 100g) ratio

0 0% 0% 6. 71 4. 0/ 0% br t 52.82 58.02. 8
% z@? s, ig,gf R %
5%’ é

6. 5754 § BFeE%?V% Sg4. 8
79.03.7 oLady

I%Ee ’?%% o8 B shheas
3643/ 9% ot sl DHA T e v ‘ téfr’ln -

rl %t%% R 099 day
h ﬁr”(-:f’as
rangedf 5 7 FESERSR

total DHA and 79 ngy for the single treat nent cdmlarﬂrhang @ne@@ g QomxttahtDl—lA

Normal i zed {0 the 4 & 49sg.dised inyExanple 1, se resul presens
contents g%-‘mtd&a bé)eaSts'cHSB&Tgyl n t@gm;slaenge of @bl )58 EI&Q} P% g E?ﬂ%?HA
neat. It Toul 2 pEe_ oL ed L imat L e T cor poTr at T oil—efr o EeYy—T—st 1+

appr oxi mat el y 0I i near i nO%t/I"?e range Pre%teval udtfed*} 7 t hi LTE ¥ e (e. ¢4-3.6 ¢

@670/ 330 22 ey DHA/ 184 /@ breast, 0Bt Vs. 9. 0:8 PHA @HFU 33% = 79, ™
DHA/ 100 g breast neat) as conpared to the inverse exponential response

(nuch | ess ef¥ifci ent r&¥donse) obsersted in Pxdhpi®e 1 WAS-LEzihg a cohst ant

rate feeding ;.30 strategyssdhose skilled in dhg.ard wild, appreciate jhat
numer ous changes and nodifications may be nmade to the preferred

enbodi ment s of- 6t he i nvett/i’8h and thagstsuch cifafgest and 72n8di 1 cat i on3. 2y

be nade w t hoit departgﬂg3f3£omthgr§9§tr|t 3579a|ad3 scope fztgle |nvent§oon I't
i § st her efpresER e apPEnted oG B 6oYe eh—oqy

vari ati OQ%t%S:L St yt“Jqupr Fit and %coﬁe’egf

DHA contents of the breast meat ranged from 52-77

mg/100 g breast meat for the treatments providing 3.6 g
total DHA and 79 mg for the single treatment containing 5
20 g total DHA. Normalized to the 4 g dose used in Example 1,
these results represent DHA contents of the breast meat in
the range of about 58-86 mg/100 g breast meat.
It should also be noted that the incorporation

efficiency is still approximately 1linear in the range

25 evaluated in this Example (e.g. 3.6 g @ 67%/33% = 52 mg
DHA/100 g breast meat vs. 5.0 g DHA @ 67%/33% = 79 mg
DHA/100 g Dbreast meat) as compared to the inverse
exponential response (much less efficient response)

observed in Example 1 utilizing a constant rate feeding
30 strategy.

Those skilled in the art will appreciate that numerous
changes and modifications may be made to the preferred
embodiments of the invention and that such changes and
modifications may be made without departing from the spirit

35 and scope of the invention. It is therefore intended that
the appended claims cover all such equivalent variations as

fall within the true spirit and scope of the invention.
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i ncreasi ng the anount of an onega-3 highly unsaturated fat+y acid in the
nmeat of poultry conprising feeding a feed to said poultry, wherein said 5
-feed conprises a source of said, onmegag3 highly unsaturated fatty acid,
and wherein the feed omega-3 HUFA content is higher in a |ater phase of
sai d poulgdgyr ST efueigpgngeriod than in an earlier phase; and wherein the
anount of any }ow gquality omega-3 HUFA source oil is less than 2 percent
by 10 wei ght bf thd hebbod2foThénfEeR6dNSf thcaiamonnimml c3th @Bedasdur ce of
sai d_oneag; gn 0N ys vpspbuLat el 8 YR d 5 sgleched.lt om d;&@mewp
consi sting rine organi smbased sources, mcrobial-based sources, and
pl ant - bas@@h@byﬁéég fERdNgThe meEfodt@f Saiigi AUl Wher evhessiin soaide of
said sl ha%kwl g2 Ué@&?éef a%tzaae' @m'e%as-%l @pﬁ&ﬁ}rmawﬁa%eup

COI’ISI Stl ng , fish neal " and m xtur’es t her eof
met hod off@t‘aymapldmeareqi nW§9F§1§0G|1’1@e fgted 2omeapd3oMblgA 3:qn5¢rp§/ ls

unsaturatﬁii%ﬂ@{tyna&lﬂa&§ r ol d et srﬂl(bf g% A8 Srodilier 14 hedr 9640 ai m

1, wherein 3Said source sal d oneg acid’is a mcroorgani sm of
t he or derthmra@sa@cﬁmﬂl%\lr gehasge @ndl'Wé“Qﬁ,ﬁtlﬁchftﬁ @ 10f warY el AWsai d

I ow qual i g i o] i<sh r i dual
bi omass f %?nlg/h c%m%rgjegga 3 HUFA dlsc%)eigl %)%t %fgg'?’e(}% ﬁh%@%gﬁllgdhgfs Claim

1,1Gher eiviesahtl péulthey fieed.30 fed a majority of said source of said
omega- 3 hi ghlyy unsapyr aied,dat by aci £ @f g er v&?éldeﬂpuggm reaches ghout

sixty percent of its target weight. 8 The nmethod of Claim1, wherein said
poul try isaifleamagat 2abighbyuenFOUREA ek kh Wourae df i % a5 ol oFEgd- From

the group consisting of marine organism-based sources,
microbial-based sources, and plant-based sources.

15 3. The method of Claim 1, wherein said source of
salid omega-3 highly unsaturated fatty acid is selected from
the group consisting of algae, fish o0il, fish meal and

mixtures thereof.

4. The method of Claim 1, wherein said source of

20 said omega—-3 highly unsaturated fatty acid is a marine
microorganism.

5. The method of Claim 1, wherein said source of

said omega-3 fatty acid is a microorganism of the order
Thraustochytriales.

25 6. The method of Claim 1, wherein said low quality
omega-3 HUFA source is fish o0il, fish meal or other

residual Dbiomass from which omega-3 HUFA has been

extracted.
7. The method of Claim 1, wherein said poultry is
30 fed a majority of said source of sald omega-3 highly

unsaturated fatty acid after said poultry reaches about
sixty percent of its target weight.
8. The method of Claim 1, wherein said poultry 1is

fed at least about 60% of said source of said omega-3
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WO 99/ 08 JS98/ 16892 16 highly unsaturated fatty ac
'poultry ?ggcf&-gé about sixty percent of its target weight. bgTﬁlF%ﬂ%éfhod of

Claim 1, wherein said poultry is fed at |east about 80% of said source of
-said onmega-3 5 highly unsaturated fa y acid after said poultry reaches
about sixty percent of its target weight. 10. The nmethod of Caiml, )

i i i d I of f
onega. 3 By PhedriRarsl ) A, el S SRS iR o 10
si xty perad@ut ofigtys p@rgemt}/\efghts tirogthewsetghdd of d 631I hm 1, IWher ein said
[ S onegay i .
P atod oy o nmgr Eﬁéh%d odcff%#é ?ro&he@eqﬂy per%SH? 5& &4 d

unsaturated fatty acid ur| ng a nal thi 5 .
poul try' sfest odlictiers perbodit 18032 .0fTheanet hodimfe Cbél md;dm/l@m@@aﬁ%al d

poy try Migﬁfftﬁﬁsgfg§ét@@mga{§ygg%haa Qtigur ?an aF%%g%ghly

unsat ur at ed acl urin firnal
poul try' sahmldmﬁ:ﬂ@ﬁ perceont QS lThetaEUI&didW@flg@Ital m 1 wherei n said

poul 19 15, 20,450 fhol Sashoabat Sbingl ol d sace. plaspliomons

hi ghly unsaturat ed att aci apout t'he final

sai d poulfed Séfllwrt@dl]ié{alldn/ pedi od. S:Md Fhermet h@dsaﬁdCb&emai,B Megrlﬂjyn sai d
poul L1y v oot sub3t anllcd) | yoah! 0% 32l 6. 50ULEGh fafga&qs gazdanly 25
unsaturated fatty acid during about the final "thirt per cen sai d

pdfl try' sSitedreTernperfolts15arThé wetlhbd .of Claim 1, wherein the armunt

of ~onega-3 highly tnsahuraled Satéy,agi 4, C?Hh ggtéﬁ ?R&E%rgt Ot o

said poultry is at |east about 50 percent "h
control portey RRIERikAs dEersdied ﬁwrcyanertm@idarmmua-o‘f $dighlsour ce of

omega- 3 hi,ghl v, r4psat U gt ed f%&w g i D t ot mQJIr?et' vl const; arfkta,feed

onega- 3 HUFA content during t substant production period of
sai d pomgggpent of said poultry’s productlon period.

15 12. The method of Claim 1, wherein said poultry is
fed at least about 60% of said source of said omega-3
highly unsaturated fatty acid during about the final thirty
percent of said poultry’s production period.

13. The method of Claim 1, wherein said poultry is

20 fed at least about 80% of said source of said omega-3
highly unsaturated fatty acid during about the final thirty
percent of said poultry’s production period.

14. The method of Claim 1, wherein said poultry is
fed substantially all of said source of said omega-3 highly

25 unsaturated fatty acid during about the final thirty
percent of said poultry’s production period.

15. The method of Claim 1, wherein the amount of
omega-3 highly unsaturated fatty acid concentration in the
meat of said poultry is at least about 50 percent higher

30 than the meat of a control poultry which has been fed the
same total amount of said source of omega-3 highly
unsaturated fatty acid.but at a relatively constant feed
omega-3 HUFA content during the substantially similar

production period of said poultry.

\ .



WD 99/ 0850 S98/ 16892 17 16. The nethod of Caiml, whghgl
poul try ?‘sg %%%:Jt ed fromthe group consisting of chi ckens and turﬁgfljllz

17. The method of Caiml, wherein said poultry is a broiler chlcken 5
-18. The nethod of Caim1, wherein sai d, onega-3 highly unsaturated fatty
acid is DHA. 19. The nmethod of Claim 1, wherein the total armunt of said

DHA fed to sali %poulﬁh@/ Al ag bhe cnady q ;?»p#eiﬁs Whog Aafq gsgfsy Is at

| east about 0.5 8 20. The net hod of ereint e meat of
sai d poul seyeeba afﬁ@ma’tih$ e@EPURbER S DB g of M@@naomdgtotkebre br east

meat. 21. The gethodnaf Chabm Jyf whenel n t%etx%!sqg gg h;g&% kd iRoyl ”y

contains at |east about 25 mg of DHA per ‘100 nmeat .
The net hodretleracmitkamher ein sal d poultry is fed substantl aI Iy al l of

sai g source of 1gai dQUEOR3KRIONLY dnsakurat ed, fqleuﬁ a% géidu%ggaalgout the\

final two weeks of said poultry's produ uction perlo thod of
Caiml, Whehévynusgiaduradad fatety faeidubstbmbial |y all of said source of

sai d omega-3 highl yTh@%@éaf@aegff@&gx aql d Aunidg, the. Pegod Lpophieh the

| ast about 50% of said s tota éed I s consuned e net hod of
daimil, efiergdhdodifat iI@ﬁ1 ofo s§|add 2608 btrye dfr omegdh® hpghHycuansat ur at ed

fatty aC'seﬁg&eetf sdesy | foqutﬂl}ﬁvaaéﬂ el fhohbeqexpgaure tine of said

source of sald onega-3 saturated fatty aC| to” oxidative
cohflitions. 2520Fhe Tt Iﬁ’@@h@fd Qfafdpim Whernbenesai dhﬁeate@istsa'edt 3@

pPoul 1y | el udesmul Aty SKiflcaOhUan, 1USE! @Ak IR 1O o 260l HELNGR o

i ncreasi ng the anount™ of onega-3 highly unsaturat in the meat
of poultrg ool HinepStedtfialy- a feed to said poultry, wherein said feed

conprises a soynce @hSHHANRE TG0y, UNSA M A EMe thigh meat of
said poultry contains at least about 25 mg of DHA per 100

15 g of the thigh meat.

22. The method of Claim 1, wherein said poultry is
fed substantially all of said source of said omega-3 highly
unsaturated fatty acid during about the final two weeks of
said poultry’s production period.

20 23. The method of Claim 1, wherein said poultry is
fed substantially all of said source of said omega-3 highly
unsaturated fatty acid during the period in which the last
about 50% of said poultry’s total feed is consumed.

24. The method of Claim 1, wherein oxidation of said

25 source of omega-3 highly unsaturated fatty acid is kept
desirably low by minimizing the exposure time of said
source of said omega-3 highly unsaturated fatty acid to
oxidative conditions.

25. The method of Claim 1, wherein said meat of said

30 poultry includes fat, skin, organs, muscle and marrow.

26. A method fof increasing the amount of omega-3
highly unsaturated fatty acid in the meat. of poultry
comprising feeding a feed to said poultry, wherein said
feed comprises a source of said omega-3 highly unsaturated

35 fatty acid, and wherein the feed omega-3 HUFA content is

S —
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35 fatty 10 and wherein the feed omega-3 HUFA content i 9/.08E
PCT/ USQS)@%%%U} 18 higher in a | ater phase of said pouItryE%T%g)szlu% i on

period than in an earlier phase; and wherein the anount of |low quality
-omega- 3 HUFA source which is fed to fgid poultry is limted to an anount
which 5 provides an acceptable taste; with no nore than an acceptabl e

t of..f . t (. dati f . the | qual it
oega: 3 UK Soar: 0 A BLEtRY <18 b PsL e REP R e aR RS o
sai d onegshah highty easaterapbdskateypdacid is selected from 10 the group
oS St 0T M gasn b Bhdunlioh (58! oand; 0 XhuEes oL BgkR0T 38 The

met hod of C aim wherein said source ga-3 yacidis a
m cr oor gattiigth ofs tird talesaidhpaustoghysriahesedl5o28n Emeumet Wbdcdf C ai m

26,5 wher gin,saidsl ow quali gas FA rce is tish oil, fish nmeal or
ot her r?slin%lugijglsai oﬁrrlrlaltssg rggét\%/%[{%h 3%39%5-’3 ﬁ%& has bgneoflre ex hraélct éd: 30.
The net hcaro¢pCrial m 281owher @ifth §akdopeulany ioslorz) pedsant| edis¢ about 80%

of Said S & phn gk d:QEEYR; 3o 0N IRLY HARALY k0, bty acld after sald .

poultry reaches about sixty percent-of Its target welght.” 31. The nethod
of Claim 26, wheéreihhsaietpod tafy Csaihed6subdteardiral $yidl boafrceaiak source

of said - { . n r f acid .af.ter. sai tr
reaches arE}o{[;}%?l O%1S| a?{/ﬁ )glelrégﬁg \%%t#tu?dtigsggtyt}é i %ﬁded é% S‘Fheecneepdﬁt)gdm&%/ Claim
26,0 wher eitre sgir¢upoutonyissingedfatalgast dbait 80% offisdi dmsalir gmdf said

onega- 3 j Yo dn ed fatty acid during about the final thirty 30
per cent o&’g%de%ogﬁ%?éag'producti on period. 33. The nethod of C aim 26,

wherein sai d pd8itryhesneftdddSubst @Ghaiml Ry, alWwheafe isai slasdusoarck safi d
onega- 3 highhyomepsakuraled, fakty aq d dHriicng%%%lr’ltistmheofi paL thigdy
Thraustochytriales.

15 29. The method of Claim 26, wherein said low quality
omega-3 HUFA source is fish o0il, fish meal or other
residual Dbiomass from which omega-3 HUFA has been
extracted.

30. The method of Claim 26, wherein said poultry is

20 fed at least about 80% of said source of said omega-3
highly unsaturated fatty acid after said poultry reaches
about sixty percent of its target weight.

31. The method of Claim 26, wherein said poultry is
fed substantially all of said source of said omega-3 highly

25 unsaturated fatty acid after said poultry reaches about
sixty percent of its target weight.

32. The method of Claim 26, wherein said poultry is
fed at leﬁst about 80% of said source of said omega-3
highly unsaturated fatty acid during about the final thirty

30 percent of said poultry’s production period.

33. The method.of Claim 26, wherein said poultry is
fed substantially all of said source of said omega-3 highly
unsaturated fatty acid during about the final thirty

percent of said poultry’s production period.




percent ofvosaiogsepoul try's production period. WO 99/08509 P ?@4/95@@?2 19
'34. The method of C aim 26, wherein the anount of onega- 3 |gh

unsaturated fatty acid concentration in the neat of said poultry is at

-l east about 50 percent higher than thegnmeat of a control poultry which has
been fed the 5 sane total anpunt of said source of onega-3 hi ghly

unsat ur at ed fatt4y. acik bmbtﬁbldi'i dJel @ILFM%' )Qéogﬁlgté?%#g:cﬁeoggﬁ EH:A
d h stantia simlar pro
poul try. SEESng BIEHIY SPGITAS Ticke rosd GopBahtrption 10, sdlect ed

f the gratp cONsksai pe th iickens apd E:U”b%hsc 536 ibEnRENOE Qf Caim
Z[SOm\/\/nereEF1 Sg.l oul tﬁp 3 Ighblrm | er ChISCkéan 37. Tﬁpe 1ﬁod %%6 im 26,
i

wherein s -Bea Qﬁl ¢ GREAEPatROP ¥ty ikt has DbiAen15e318‘th'léhe

met Bod of s@lrrw mt&ﬁtay\he&r@@@nt heo £ ot glgl@rmgg{lrcgf gai d Qléié fed 5"1(155“6}1 dabout

during the or growh ~cycle of said poultryls at
gogl ;ry?,gu Iﬂ?& trﬁfij gi‘ @’g?ﬁ'ﬂ% buthe?®i A tied drissmslty neanstafitsdiekdoul try

geast 40.
contai ns atnel avew 25nrenef BHAiper +2Q 1QQthQEt h§ ; e%i&n al -
The net hod gf C ai m26 ,wh re| n the thlgh nmeat of salé ltry €on al ns at

| east abobf °58 g O3 rOH 0P 1Y BPULREYEhi gh neat . 41 The et hod of

d ai m 26, wher &isn sall-cb p@eltlﬁdsa bs ngélsn?@esumg{%ﬁiﬁ%% %09%&3,1 q ource
nsat ur at e atty acl
veble of “EEREsnurr Py SBE: BHOCEI ROBLFI B9 A, CTheRREE hatdof uCkeim 26,

d
viher ei n sai d Gtﬁl L r¥Hes méeWogubst ankiial I2% aldh ofe 521 & SQULEE 0 Said
orrega3h|g y 30 unsaturated fatty acid durlngthe period In V\KSchth

| ast abodt Bgé%lgfr SHIF }i)edhﬂry s total feed is consuned. 43. The net hod of
Gl ai m 26, wher 8iin oxirdat hetheld sakd c10W cesof wiegar3 highl v Hasaty ated
fatty aC'H '%l§ %nsaturated fatty acid is DHA.
15 38. The method of Claim 26, wherein the total amount
of said DHA fed to said poultry during the life or growth
cycle of said poultry is at least about 0.5 g.
39. The method of Claim 26, wherein the breast meat
of said poultry contains at least about 25 mg of DHA per
20 100 g of the breast meat.
40. The method of Claim 26, wherein the thigh meat of
said poultry contains at least about 25 mg of DHA per 100
g of the thigh meat.
41. The method of Claim 26, wherein said poultry is
25 fed substantially all of said source of said omega-3 highly
unsaturated fatty acid during about the final two weeks of
said poultry’s production period.
42. The method of Claim 26, wherein said poultry is
fed substantially all of said source of said omega-3 highly
30 unsaturated fatty acid during the period in which the last
about -50% of said poultry’s total feed is consumed.
43. The method of Claim 26, wherein oxidation of said
source of omega-3 highly unsaturated fatty acid is kept

desirably 1low by minimizing the exposure time of said



.desi rabl y,,d oypddyc-m ni m zi ng the exposure time of said WO 99 é@ ? 16892
PCT/U898/16892 20 source of said onega-3 highly unsaturate ty acid to
oxi dative conditions. 44. The nethod of C aim 26, wherein said neat of said
-poultry includes fat, skin, organs, |l e and marrow." 5 45. A nethod for

i ncreasing the anount of an onega-3 highly unsaturated fatty acid in the

meat of pEYLtEY £ONPLE ST DI nﬂlahwe@nts%t%@adce%o%%%’;gy V%Lﬁ{oe' sai d

feed conprises a source. of said onmega-3 highly unsatura y aC|d and
wherei n ta¥ifagdvemegads tHoms content is 10 hlgher in alater phase of said

poul try's prodygti ofpReried gt B%”chﬁlﬂnzéar hEf « Phase; 4 ap %}%ﬂ&‘%e&&l&he

i ncorporation efficiency is at |east 50 percent greater
|ncorporaPP@htéVfP@ﬁémééaﬁfﬁﬁn/S&wﬁmnoﬁgﬁWWvmeﬁ¢lq dmddinagrpwoet’ocol for

i ncgeasing the,i5 axoka@ttheh 8.0 q?x%@e%sq' %g'txﬁue%ﬁ tftoef* IatiN.86Ld in the

meat of poultry. 46. The netho he i ncorporation
efficienchpipdlat reastursteer céattyreacsd tihmn thiee meator pbrapdwhtry

ef fici enCMoﬁFr"‘i‘@Xnﬁr'f)éecﬁ‘r%‘map%éc{ytgf’%%'egﬂfattPﬁP% d%ef I3 “§£§8$' ng.

the amount of an omega- 3 'y unsatu in the nea
poul try. ﬁ?edTﬁ@mﬁﬁ%ﬁéé éfsepap@1@§ S@h@r@m¢an§|hwgh{xwwm$a¢mretéd0|ency

s at | eagh00 Rorseniyar GaLee khamd Neod NGRERAL 3! kosel i acy;of any

pri or known goultr feedlng 25 protocol for 1ncreasingt
onkfa- 3 hPgaP§T UnsatbrheedPhase yohciald Pane mEat mfogattioy. pasloarhe

net hod of +E£hal Mhdan wheneidt thesddcoperation efficiency is at least 200
percent greater than the incorporation efficiency of any prior known

poul try feedlnyhggeﬂpoﬂﬁébllﬂ@Prpﬁéﬁéa§Pn@Wﬂﬂ?kﬂﬁﬁynlefa&nJGﬁHQa 30hi ghly
unsat ur at gd rtahtty pedgbdp Eﬂgn”%%k‘ﬁn&3¥55f3@1 49. e¥%§ Sﬂ %%?'”‘45
y aci

wherein said source of said onega-3 highly unsaturatea
sel ect ed PFdmr known poultry feeding protocol for 1ncrea51ng the

15 amount of an omega-3 highly unsaturated fatty acid in the
meat of poultry.

46. The method of Claim 45, wherein the incorporation
efficiency 1s at 1least 75 percent greater than the
incorporation efficiency of any prior known poultry feeding

20 protocol for increasing the amount of an omega-3 highly
unsaturated fatty acid in the meat of poultry.

47. The method of Claim 45, wherein the incorporation
efficiency 1is at 1least 100 percent greater than the
incorporation efficiency of any prior known poultry feeding

25 protocol for increasing the amount of an omega-3 highly
unsaturated fatty acid in the meat of poultry.

48. The method of Claim 45, wherein the incorporation
efficiency 1is at 1least 200 percent greater than the
incorporation efficiency of any prior known poultry feeding

30 protocol for increasing the amount of an omega-3 highly
unsaturated fatty acid in the meat of poultry.

49. The method of Claim 45, wherein said source of
said omega-3 highly unsaturated fatty acid is selected from
the group consisting of algae, fish o0il, fish meal and

35 mixtures thereof.
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.the groupesised i ng of algae, fish oil, fish nmeal and 35ppirxicds 8892
thereof. WO 99/ 08509 PCT/US98/16892 21 50. The nethod of C aim 45, wherein

said source of said onmega-3 fatty acid is a mcroorgani smof the order
- Thraustochytriales. 51. The nethod of /Gl ai m 45, wherein said low quality 5

onega- 3 HUFA source is fish oil, fish neal or other residual bionass from
whi ch omega-3 BUFA has heetho@xbeachedm 5%, TagePBthOd .ty Qaisp45, swher ein
said poultry is fed at |east about 80% of 'sai d sour ce of sal nega 3 10

hi ghly un$aldr SFedaat t §2REYd astitCeri 3apd PEHIARGFehehest dbvut osfigry
per cent ofhtgﬁstaeg@tﬁyymgg 53 The nethod of C aim 45, wherein said

poultry is fed substantially all of said source of said onega-3 highly
unsaturated faPty adfé QﬁﬁépdsaﬁdcééﬁﬂkA?rréﬁ@ﬁé@ihbﬁmxd 1ow sanayiper cent

of §ts tag@etyawsi JHUFAS4soldbeemel Hodk ufh Aaiim 4%15‘4\{”651%' al Sakd BPHLErY is
fed at |east about 80% of said source of said onega-3 |gh y unsaturated
fatty aci Bea@dfPad abbRMase fERAM t MR pEre@dt 3 of HYZRd pois t rheen
producti oaxpeetedd .20 55. The nmethod of C aim 45, wherein said poultry is
fed substantially all of said source of said onega-3 highly unsaturated
fatty acid durPAg abdd Tt 9dnaf Ehriby4operdereiot suid powltry' és

product i opegerdtodi e36t Thsowet heg Oéfﬂsadlra 4§ouWe%fe<5f' %ﬁ Ogiﬁg&a3 25
hkghly unsaturated fatty acid is DHA . The net hod of alm4 erein

t ot al PaFBdMt un&ratéhﬁ%itmfﬁéayt@%& oﬁ%wrt ﬁyléum\gltme resehes growth

cycle of sBbdtpiktly petrc@ind asti @O r b o The nethod of d aim 45,
wherein said poultr Is 30 fed substantially afll of sai d source of said

omega- 3 hi ghl y23unsat§ Aeh9atey atrdmddpi nyhaeut teid ipalltwg weeks of
sai d poul £y’ SuPsPENELILDDYPLIL 08F said source of said omega-3 highly

unsaturated fatty acid after said poultry reaches about

15 sixty percent of its target weight.

54. The method of Claim 45, wherein said poultry is
fed at least about 80% of said source of said omega-3
highly unsaturated fatty acid during about the final thirty
percent of said poultry’s production period.

20 55. The method of Claim 45, wherein said poultry is
fed substantially all of said source of said omega-3 highly
unsaturated fatty acid during about the final thirty
percent of said poultry’s production period.

56. The method of Claim 45, wherein said omega-3

25 highly unsaturated fatty acid is DHA.

57. The method of Claim 45, wherein the total amount
of said DHA fed to said poultry during the life or growth
cycle of said poultry is at least about 0.5 q.

58. The method of Claim 45, wherein said poultry is

30 fed substantially all of said source of said omega-3 highly
unsaturated fatty acid during about the final two weeks of

said poultry’s production period.




. VWO 99/ 0899 94768564)S98/ 16892 22 59. The method of O aim 45, juher §§’ﬂ68§ﬁ
poultry is fed substantially all of said source of said onega-

unsaturated fatty acid during the period in which the |ast about 50@6of
-said poultry's total feed is consuned. 60. The nethod of C ai m 45, _
wherein oxidation of said source of onmega-3 highly unsaturated fatty acid

is kept desirably how QyetHdu %E'@Qam% p%‘érr l(tﬁ‘atwe Cpf)of]ﬂdfirf %%‘éce of

said onega-3 highly unsaturated fatty aC| oxXi 10 61.
The met ho8e8f sebPararbal ezl rP%a'iédldmurdie sl saipbuinegathchigesyf at

ski n, orgaﬂgatayggés apdc anEow. 3624 nf ff%teh diQq | el Ing,  he é'Q&ake of
13

an onega-3 hig % unsat ur at ed fatty acid by an ani mal ative
const ant ?QPPG ﬁ@edpﬁg sgrick Gl tiaes diot ahi Beednss amns_ﬁmeatl 0 feedl ng

progocol conprigpes fr%%dtneghéa' @!faew% 4Y7 i eS8 Ay 2Nk I8y r?&f%’é'f&' on

period a constant |evel feed which onprises a substanti al y constant
| evel of 8°¥dGEce of omggRd Sorfelga 1y hpgﬁﬁi}uﬁﬁéﬁurf&tfetd/fam@ da dkept

conpri si ngeslakryieedipg damimBl, i akhabl &.de éucﬂ L0 that _ 1 he I evel
of rTTs)al d soﬁrsce of e‘ﬁal d o?ri%a-B hll ghzll d/unsatur L{} att Tci d5in 34id

vari abl e $8BIC@ardlessSabfi mpegares pfﬁbﬂhévl @@S@etrurcﬂteﬁ §att1yamqm'i toherein

sai d vari ghlgatikeedcs@Riictes said source of said omega-3 highly
unsaturated fatty acid, and wherein the total anpbunt of 25 said source of

sat® onega- 3 hieghl yT@ﬁsalﬁﬁbgfieaff gleymadpd Wherein sald mentedf dsaidg t he
product i opoperired gk 19Ried @ My s, S&%&éﬁ@t'ﬁué&sqyﬁ& hQrBg total

amount of said__source of said onega- 3 |ghly unsat ur at ed ?atty acid fed to
sai d ani mal dufifng $af@tBRAMEPTs ipcsdastinen they iuntaksd mf 80 emégacdnst ant

ratio feEHh@ﬁlWWﬁdE%%urégada@éki%‘%@ﬂd“%§m%% Qﬁlﬁgidfgyéﬁﬂyérk grgder to

determ ne the level of onega-3 highly unsaturated fatty acid in sard neat;
and (c) dEONSitRgta VaFiabl €eeding mIfiarpbr otdeslein said constant

15 ratio feeding protocol comprises feeding said animal during
said animal’s production period a constant level feed which
comprises a substantially constant level of a source of
said omega-3 highly unsaturated fatty acid, comprising:

(a) feeding said animal a variable feed such

20 that the 1level of said source of said omega-3 highly
unsaturated fatty acid in said variable feed varies during
the production period of said animal, wherein said variable.
feed comprises said source of said omega-3 highly
unsaturated fatty acid, and wherein the total amount of

25 said source of said omega-3 highly unsaturated fatty acid
fed to said animal during the production period of said
animal is substantially equal to the total amount of said
source of said omega-3 highly unsaturated fatty acid fed to
said animal during said animal’s production period using

30 said constant ratio feeding protocol;

(b) analyzing the meat of said animal in order
to determine the level of omega-3 highly unsaturated fatty
acid in said meat; and

(c) devising a variable ratio feeding protocol

35 for said animal based on the amount of said omega-3 highly

—




35 for sg based on the anobunt of said onega-3 highly W 99/08509
PCT/ U898/%§§§9é£g3 unsaturated fatty acid uptake determ neopééry %9[8@685(%) in
order to substantially increase the uptake of said onmega-3 highly
-unsaturated fatty acid by said ani nal lative to said constant ratio
feeding protocol. 5 63. The nethod of aim 62, wherein said variable

ratio fee ts J ast bout . 50% i ncrease in said
omega- 3 hchg ytq{fﬁatsg urgtgggvf aaﬁjyé]agﬁjga%conce %II%W%?{ Py t%tee?reé%’)ofl%al d
ani mal r elcatdere o StUHrestaImwelnlty atnonea$e sahd npegaeBOIjﬂ @Iallyj Wicafar st ed
fatty aci |ch s_been. f
subs%lantlgﬁ](%ie%u £ ot gFt 3?55%?% P?e&z? HGHRSL ﬁﬁ%&tt&rvz% e fatty
aci d usi ngasiad cbmtsaratntra'aiooféeédnggprpltot:oclol 6|4 Thle met h?)d “of tﬁ] aim
62, cwherei n saigs var I atko feedln protocol, utili es e an
abolt 50% of thée13 #ﬁ? g‘etﬂ}%tg o#fsallﬁlénoug?c &P ofRyE- e

unsat ur at mﬁﬁmt;ﬁmﬂ:dug:omt@d:dlo xalsdll(t@snstantatatl@aste%mprm%)col to

i I | a ntr tlon of said omega-3 high]
st ur at A ot EoE adit 5300 (P Toat 1O <ai O™ RF AR 265, AF it ok Ot
f eedi ng padricentranponsing tifecetbaty sfi dapauldiymalt I:@B&tﬁibowo fﬁ}Eéy o
[ t I a f a_sour, an_one hi ghly wunsaturate
II‘O:'[ f;nam g'jto sg&glttgou 'Egr%;%&&rl Rg -Phe"f F‘I‘igf‘l%SuPﬁF P§a5§fic§ﬁtttéf Gy
podbtry's lmodmm oneperi of osaidur Iamgntd’ie pmicthnn nas]E hBe@hOdlﬂ‘etci o pe;:]lt od
C ich | t al cent of its tar welg
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66. The net mhereln t he sourc

unsat ur at e@la‘aatmlgﬂta%d dfattyelaentdedlsﬁxmgn s3Qdt e rgrtoitpt coasi st |ﬂ@ﬁn@l gae,
fish oil, and mixtures thereof. 67. The nethod of O aim 65,
wherein t e source of said onega-3 highly unsaturated fatty acid conprises
a The method of Claim 62, wherein said variable

15 ratio feeding protocol utilizes less than about 50% of the
total amount of said source of said omega-3 highly
unsaturated fatty acid compared to said constant ratio
feeding protocol to achieve a substantially similar
concentration of said omega-3 highly unsaturated fatty acid

20 in the meat of said animal.

65. A method of feeding poultry, comprising:
feeding said poultry at least about fifty percent
of the total amount of a source of an omega-3 highly
unsaturated fatty acid to said poultry during the final

25 thirty percent of said poultry’s production period or
during the portion of the production period in which said
poultry gains the final forty percent of its target weight.

©6. The method of Claim 65, wherein the source of
said omega-3 highly unsaturated fatty acid is selected from

30 the group consisting of algae, fish o0il, fish meal and
mixtures thereof.

67. The method of Claim 65, wherein the source of
said omega-3 highly unsaturated fatty acid comprises a

microorganism of the order Thraustochytriales.



m croor ' the order Thraustochytriales. WO 99/08509 16892
24 68. %ﬁgﬂﬁg@ﬁ%h of Claim®65, wherein said poultry is feggiﬂés gﬁé?ally
all of the total ampunt of said source of said onega-3 highly unsaturated
-fatty acid during the final thirty pey cent of said poultry's production

period or 5 during the portion of the production period in which said

poul try gains e‘Hfﬁﬁ perc . of t t .\wei ght 69, , The.nmet hod
of Cl aim 65, wﬁgfein t éﬁggé%? gﬁogg l§f6§éi_r%%%ﬁ%}§§%V%H$9ubE§§tﬁ?aped
fatty acideﬁe§Ub§t§atdalbwuhilyOﬂuthﬂgFQt&ﬂfammuntfnftg?pfaseutcgfofald
poul try's cki QE [ g poriion o roducti on
peri od insﬁ%?c%&gggdgpggggﬁg ggfgéu?%%égi?éggycﬁ?ﬁﬁpékﬁhﬁgig%g ?%PS t
wei ght i statirtyasreabent 005 gsaﬂ@.gmiknnyTHofuc?%mgﬁpnkéfagjbhe geat of
sai poulst.ry olcTie .t he I i . ood, prodyc
corrgri S| nghtr)hié]%rrreat géjogglldﬁ Bgﬁfzﬁrgyp%fjg ﬁ%el_g}nb)]/oet leOO;LreJtrho"émo?h'GS?\ll 26.
72. A foo@omﬁﬁmﬁngamnﬁwukﬂrﬁpmmb heaty opesacdt poubt tyrpeadueddhity. the
met hod of O al Betd. i Adiaed i eduaty GAIPLiSI NG £ e AL O $3bEn 20
poul try produced by the method of ai m 65. :

of said omega-3 highly unsaturated fatty acid fed to said

poultry during the final thirty percent of said poultry’s
10 production period or during the portion of the production
period in which said poultry gains the final forty percent
of target weight is at least about 0.5 g.
70. A food product comprising the meat of said
poultry produced by the method of Claim 1.
15 71. A food product comprising the meat of said
poultry produced by the method of Claim 26.
72. A food product comprising the meat of said
poultry produced by the method of Claim 465.
73. A food product comprising the meat of said

20 poultry produced by the method of Claim 65.



