WO 2011/ 014069PCT/ NL2010/ 050490 Title: M1k conposition, use thereof and
products based thereon, formulation to be fed to mammal s, and net hod for
pr oduci ngveant/aridek comnposi tion The present i neemiNIQmorsé@des to a
specific mlk conposition, and especially to a specific cows' mlKk
conposition. In addition, the invention relates to the use of this mlk
conposition for the production of dairy based products and to the products
produced for food and feed applications and for 5 food and feed

suppl ements. In a further aspect, the present invention relates to a
formulation for mlk producing animals and especially for dairy cattle and
essentially for dairy cows; and to a nmethod for producing said mlKk
conposition by mlking said mlk producing animals. Animal mlk and
especially cows' mlk forns an inportant source 10 for foodstuffs intended
for human con%ingt i dvilkNompositipni sseathienedf amdl drogects besabtteveed, but it is
al so an inportant .i ngredj ept, or source of ingredients for other.products
Mntended for EoAuARTh GhbE R anS RHTaS. ot P Roador B Rip s THR A1t or ent
fatty acids. hepesigbhiferent fatty acids have different effects on the
heal t h of human consumers. 15In the prior art, it is described that m |k
conpositions and especially the fatty acid conposition thereof should be
adapted with an aimto provide conmpositions which are healthier to hunman
consuners. For instance, in EP-A-1 106 077 a cows' mlk
conposition is descritxeprehent ingeatidrotahtesad arspeafic hallt yorapoditicorreint of

bet ween 60. 30 and. 2068. 15 ¢g/,100 g, tqtal fatty acids,..a total |ong-chain
fatty (>C18) S%I?ealailgﬁf’é’rﬁpeg]é{%@% ‘Egi‘a?ﬁalpﬁiltéfligba%dlf@?a%erlaf’?%ﬁl ids, a
total nonounsaildiatiednhé abd ¥ Bed chikoMnSiHsithet feeRe 3R RBtiondf d2r¢Pagidlo0 g

total fatty acids, a total polyunsaturated fatty acid anount between 3. 15
and 4.65 g/ 100rqflucst and fatheypradies preduogdifeisfoed apAdeqdaandicationppad 10 ci s

i s between:O. h f i - i en 2.5
and 5, whi f’e ?oﬁ)dga& |%F%%um§)lre %\?é?gi'glﬁé f|a]rflt |e\]3|5 %:F’?%lggjrg %etn?é}?%e%tg% %T’\%/{;/e\é?ght
range i s gi vem afaoouldiing fdromilkerbdweng antnalk ahdiespé&dislbptraniapat citle
application, this mlk caq sition has a preventjve effect on .

car di ovascul a?nﬂiieé%?é’é’@%lyiqﬂpg@é}ﬁé%‘?’% iasme%%sf’owmé@%% it on is
obt ai ned from.gapssified bPMidkiheQdid Milkirbadads hatmyconpri si ng 50- 99%

|l i nseed, and having a total fatty matter con%ent bet ween 23 and 30%

One of the ains of theinplesidnand weegridlbneoves’ molkpioows da impoviapdspeicen whi ch
is believ t i . of n rs; sai.d,
ani el i 10 oAt hes? ffhal o Btk Rl NGO e PRI C
di fferent fatsycasudsdnbyueitds hfseraanim@i-fantisgedidider Reatckhf digrbdieats
consuners. Al hough it is possiblg to adapt,thg_fatty.ﬁcids.con?osition in
dai ry product LT FepIodugiteRtonsied den $ApSRRP AP ANHBA B CnEIRSa [Rieh a

repl acement npy{Rads hffeRert Tacfs. PhEQ! &R rdahudiftsinvaidfildnty and
taste problens. Stability problens, associated wth non dairy oils being
used to repl acdedqts bk thahealdhof hemgn qogbamerk.t 0 a hi gh anmount of fat that is
liquid at .roomtenp ure, and.to di.f ferent nelting.pehavior, making the
ot unusabt e for many aesrieaet dhe bbb il b BEATEC: Orl s

contai ni ng a b@ghiaARohetfanf aciodoypoRadnithated shatildybeatdaghsed @@tthsart €in20

oxi dation of these (poly)unsaturated fatt%.acids in the end product.

Addi ti onal |y, '@ BV HOIHISHEOSCRCh 282 Serlihisl P ERAfANEYRFEe of the oils

g; 5263 OL yr epl aci ng nidknf@hce SHHEP-3S1 158 0PT §38RcEmAk cbEDbSi¥Rh i | avours

described having a total saturated fatty acid content of between 60.30 and
20 68.15 g/100 g total fatty acids, a total long-chain fatty (>Cis) acid content
between 40 and 51 g/100 g total fatty acids, a total monounsaturated fatty
acid content between 28.68 and 39.20 g/100 g total fatty acids, a total
polyunsaturated fatty acid amount between 3.15 and 4.65 g/100 g total fatty

acid, the value of the ratio Ci6:0/Cis.0 cis is between 0.68 and 1.20, the value



the addition of fish oils. Mreover, replacenment of dairy fat results in a
surplus of dairy fat that needs to be processed or discarded. 25For the
overal | qwel2ntyiefeot he product, it is better to control PChaNIQOWWSE90 i on of
m |k by the food of the animal producing such a mlk. The adaptation of a
m | k conposition by feeding desired oils or fatty acids to a lactating
animal is however not straight-forward in the sense that addition of a
supplement to a feed for, for instance, a cow can result in an increase in
30 the concentration of sone beneficial fatty acid or acids in mlk, but

m ght 3 have no or even a negative inpact on the concentration of (other)
beneficial fatty acids. Simlarly, feeding a supplenent can result in a
decreased anmount of some detrinental fatty acids, but also in no effect or

even an incre in.t J I takh .f i inthis
i gnt - the 5. O frecieOp o4 TheRlee 28 bEB bl 3 bMaRRhfhr 53y

4687- 4703, st utdividgatibel {238 afidoi hetdd rauppliegieat. SAdcordinytatlet s to al ter
the mlk fatty acid (EA). conposition and stating that "Responses were
non- si gni fi cam‘{enﬂ??rﬁé%?})‘lér%olﬁﬁﬁ%ﬂihﬁ“@?t ARPETRORg MR e AP SR E%IS and the

suppl enent " . eBivt REFeHERSCRIMAYcUlAr diSe¥RE ¥ndichhi&YbdndsR. PhEdhak the
effect of 10 feed supplenents on the fatty acid conposition in the mlk is

t hat the adi madmhesition isehjeinedrfban cows fetdraaileasin axtikuted forre compirging of

the mlk fat wthin.certiain,biological,dimt to be .able.to |ggtate. The
i ity 1o aoh oD NGy, B nad 6P bl AR Rsberd 256RI ., ang
orientation (80%.or trans) of the double bonds of the individual fatty

acids but also by the 15 stereospecific arrangenent of the different fatty
acids in the triglydens eletheqiimeof Eherpeesant yPIHeR 15taRraBIde dnipankssition

possi bi i ti esyhdesatuuiati e 9 ndAthiYr AE1A8rgPERUY G Pohdidldsy, aci ds with
different chain lengths, or esterification on specific position in the

triglyceride) to couls eaidpaniarad enithengessi nlairgelhvindbeabfl differgntdaits whi |l e

remaining fluidity of .mlk.fat a whole. 2 r eQv it is.,obserwved that
foad supp emeAtEsTHiLHRss il 3n B A0 v RN s R RBRSIATY  hey
al so i nfl uencauaeh degankvelAlitabBGt id esibiald A0t théeatanhsras, the mlk
production paraneters and may even | ead to environmental pollution caused
by the ani mal §oBeELAR By daRE Dreditrts by prriaesmentod fairy fapREd rdaithe

production of ,a; ml.k aWeiaﬁc@%eﬂgﬁﬂ Qdad 8 4 YupHed oﬁﬁ%@éﬁhé (1R diAg @

sust ai nabl e way, requires the conbination of feed suppl enents %hat al so

t ake i nt olaccetabilityrendetfabcpoblms. Beakihtnatdbdema ragsesptedivatlh pon deiryow s
heal t h. . . It was .now found that a althy. mlk, and even a m |k
W heal th 36T hegHshAS SmBrr BdaF ot e dr e L Wi ppRRCeHeE" S

m |k from ani emdtsis 1duidhat roden NlpdrefifieVendiya dFesthi melteedhauppirenent s) but
also relative to the m |k conposition described in EP-A-1 106 077, can be
obt ai ned wi t hmkées thecfat sgysaldadon wapy aprbcatipnsy Furihgrivermp s add&kionwhi | e in
addition saidm: : j ' L gatively
af fecting theOgﬁ%ﬁgﬁign%%%%g%?ﬁgmgﬁHgaﬁﬁghf??%@??ﬁ%{ﬁ%g%ggggR#ﬁg@gresent

i nvent i on20 hepxiflatien pétlatse spdlp) vashatratedaattysaccdmmprthsiemg proflictconposi ti on,

navi g a Lot Aount ol Selcated (aLL 2cds of, helveen 59,0 314 o O
aci ds, wher ei RortiapldepictlkIfat, isQclE as BH€ Predence of residual flavours caused by
the addition of fish oils. Moreover, replacement of dairy fat results in a
surplus of dairy fat that needs to be processed or discarded.
25 For the overall quality of the product, it is better to control the
composition of milk by the food of the animal producing such a milk. The
adaptation of a milk composition by feeding desired oils or fatty acids to a
lactating animal is however not straight-forward in the sense that addition
of a supplement to a feed for, for instance, a cow can result in an increase in

30 the concentration of some beneficial fatty acid or acids in milk, but might



10 fatty acids is between 0.1 and 2.0, the content of Cl18:3-cis 9,12,15 is
between 1.0 and 8.0 g/ 100 g total fatty acids, and wherein the weight ratio
fat/ prot ewo 2061/thedeoeen 1. 05 and 1. 45. The i denrcirywiaod/camoant of
the various fatty acids can be easily determ ned using conventional gas

chr omat ogr aphy techni ques. 15 Particularly, the follow ng nethod is used by
the present inventors: mlk fat is extracted fromm |k sanples. Fatty acid
met hyl esters were prepared fromfat fractions as described in | SO Standard
15884 (1 SO I DF 2002b). The nethyl esters were anal yzed according to I SO
Standard 15885 (I SO I DF 2002a) on a Tracey GC U tra chromat ograph (Therno

El ectron Corporation), 20 using a Varian Fanme Sel ect colum (100 mx 0.25
mm | D, Varian Inc.). The initial terrperature was held at 70C for 1 mnute
and raised to of

1tl was inj ec%1 ggég% ﬁée %@L agt? %éﬁg eBEra%]tOHIO@Z(gﬁgrs)il%n\égéragenet hyl
ester sanpl esf{t8r gafrasﬁ&dﬁlamw fdednr@almpplﬁhﬁ:ntaﬁmye@mﬂSadefrreas@dpressed as a

portion of total fat 25 to the fat/ roteln atio, i s noted
that this wei GRCUPAPT RS & Seimintabgnty A iy niee ffﬁﬂb%?ww ght

percentage i nidfrbse WHBE Bnbunlr RERLBL B EHA) ScilifleesUIR Bfis 1iBgt, thaie protein
content and the non- Erotel n nitrogen (N*6.3 as according to the Kjel dahl

met hod) . The futiclant barsgeleiftral mp @@Sa@k@@ﬂ&) #A87-ddnd atudang dhe vbe ur ea
were determ nSPOIP%ed.%{.}'é m% I?%?%Céo%?& PPY% a'd%er e%m% fe}ktgéggﬁéﬁlgooo (Foss

El ectric). Ositron can oF 1 ting from
| actating ani oehposition agd pettiad tnathe@tmnrsys watd ]h(ﬁl sigaificaat,diiday oeows. 5The

fat/protein ratio in | k is an ingdicator for | k fat depression and a
negative ener @S}a‘g‘cﬁltléng] endipg o hel net ‘%61]1 d&%é?ﬂ%}teglqnﬁ -a lactating

ani mal , and especi aldye bt &Q%nsl‘drﬁ}knf@%ﬂﬁdﬂ?ﬁcﬁﬁt R)%ﬂeﬁm@tl@@bi%ct%?om em
caused by feeding too much unprotected oils to |actating animals. By

keepi ng t he f &edpuppbinrentaphdhe fathy htidisempesition i08hemilklisgbhahtee pref er abl y

10 between 1.15. and 1.30, the m | k:.compositi .S gbt ad oM gpheal thy
lactating anina n}maﬁdnas apa’rge ﬁumbﬁf Ofmr?ﬁrﬁ?aem a 0586%\%%}? Ofﬂ? 1;}{ acids in
nat ural cows' faﬂwlkhﬁlr@re@ahw(ﬂ@@dal land th%a@bld edactabamlwwdit¥eief the fatty

acids are formed by no- |y saturated fatty acids. The m |k
conposi ti on OHE &eﬁ@llbffr%%me @@mﬁ%ﬁ %w{ ﬁ‘é’s“%{nh‘?ﬂfm@Pﬂé‘P%@W FipéRtighount of
sat urated fat s 81,955 Whe 068 HRndo8eiRl harkden f&f’cg QHRIHE I byt i bl ood

| i pids and a correspondi ng positive effect against cholesterol rélated

di seases éhd otemerspecifidiapremse mieat offitwediffeent lfatty heidpriesbatrideseidept i on and
the clains, "satur fatt acids" is the.s 0 + Cr:0
s 0 Co: 0Tl B ARRE et ps AR i tudilng o B 45T
+ C150 i SO + @digs Opxr’@ﬂh@ngif&l:ty‘ a@ﬂ@@mﬂh CkfDentSthatn Ehébhs; cbérifoatitn Gh7: O
ante iso + C18: 0 + C20: a preferred enbaodi nent,  the total
amount of sat ép%ﬂ%pqsa&l?ly1%@}%@%@65@@%&99@9@@%%%@9@%@% Bdpvidrel abl y

about 60-62 grAME.AGL W@ x‘éhﬁ%n@g%ﬁ&@@f‘hﬂlk%t Q%&ﬁi@e m I'k_conposi tion

has a wei ght ratio co-o6/w 3 fatty acids between 1 and 2.0. The term"co-3
fatty aci @e" is, in Mheoperesestobdesedithat fond annplehenaq)mmlderdgm(almrns t he

o o 12 2 th el St Bt 3RS 547 Sl R SR S 11
aci ds" the sugnohedlIBo2thelshifhal 2he nGB2prodticiod pakbneters and may even lead

to environmental pollution caused by the animals consuming the feed

supplement.

25 This makes that the production of a milk with an adapted fatty

acid composition in a sustainable way, requires the combination of feed

supplements that also take into account the effects on the animal’s, and

especially the cow’s health.

It was now found that a healthy milk, and even a milk with health

30 improvements relative to “natural” animal milk (that is, milk from animals



6 When in a conposition the anmount of co-6 fatty acids, relative
to the anbunt co-3 fatty acids, is such that the weight ratio of co-61co-3
fatty aciwe 20s/thisgher than 2, such a conposition may pr e@CoiNL2010950490

pat hogenesi s of nmany di seases including cardiovascul ar di seases, cancer,

i nfl ammatory di seases 5 and autoi nmune di seases. In a preferred enbodi nent,
the weight ratio of co-61co-3 fatty acids is between 1.0 and 1.5.

As said, the content of the co-3 fatty acid Cl18:3-cis 9,12,15 is between
1.0 and 8.0 g/ 100 g total fatty acids in the m |k conposition of the
present invention, preferably between 1.2 and 4.0, and nost preferably
between 1.4 10 and 2.0, such as about 1.5. In a further preferred
enbodi ment, the m |k conposition according to the invention contains

Conj ugat ed Li e t y is an
anount of bet V\Hg%ndoon @%ged(]ec&@y glf écg%gfete? ﬂgPl%En a?l 1) b%)t d%oelfeﬂt% ﬂﬁﬁg%’ erably
between 0.6 andlRcdmpdvitsdn pesetibedih EPbAtlv\Hmn’D? Zaalbd obtﬁnd&wgﬂﬂ@ﬁcﬁmt ot al

fatty acids. CLA.is knomm t 0, have .an anti.-.carcj e effec
Trans fatty alf@EraRetide %mwdae@@amaa?%lrleﬁ% 1%‘/9‘}1 %qflflﬁg} saftinileaBont ent

of these fatt )éas'?ﬂé‘ pegpﬁoﬁh@etﬁb'}ﬂhﬁfangﬁﬁll RS n%?lh@? b ERsS it Anbié+8) +
Cl8:1 trans 9 + C18:1 trans 10 + Cl18:1 trans is preferably low, that is

|l ess than 8 ghedldhg total fatty aC|ds nor e preferably | ess than 5 20g/ 100
g total fatty acids. ‘In, a first as e% 61l pregenecxﬁg(fpﬁtl&n‘%h&%%‘ ﬁeé%te D3 fati]tyf Thi's

trans fatty acid may be pres an anoun atty
aci d; preferahtids bemmemghnahdo&,pomoﬁ hmi\ahgra&btal ahmiumeblﬁ séi;uzawdcfaﬂtyQ g/ 100
g t ot al fatty acid This fatty acid can be co%éfrted in_the hupan body to

C182 cis 9, tAg §0§&etW(eef_l/§;5 Oapd, 6y 0rsrampy praferbpr Retaerr 870 fbnt , the

m | k conposi tgflé}n@ QO@%QQﬂn@%Qt ¢enteatia®fwhdieid ald Weidhi dsidbdy/8.3 Cl4: 0 and
C16: 0 between %gﬁd 4 1a0 g fofa..¥a1t§ aC|dg% Thelcontent

preferenti@l | ﬁatasf a@d@.lsobetwebe@vﬂemd 2.08tlEmebnBent of/(h@Hcly & B, B if lattivgenci d,

preferably be en 0 100 aci The ont ent of
B0 s br of S nay B0 s i sl Desgt Rt Pl i PR Do e
preferably beiswanednd.c5whdP1959/ 100 g total fatty acid. The content C16:0

is preferably between 18.0 and 28.0 g/10Q g total fatty acid, nore
preferably between 199! 3ﬁat>2§n<é>a@lpwéoaheo‘taa}ourséﬂty aa@uS&anﬂi\e@raé}lém y, the

m |k conposi tHQﬂ%rRﬁnéd@mHg% tioﬂ&?@éé &Hoﬂﬁ% fzy%clﬂﬁ'i QAgni ¢ I'ndex (Al)

between 1 and 2.3; nore preferably between such as about 1.6.
The AT i ndéx Psrideﬂarigdﬂaﬁ"olﬂmintgwseth@dheuswﬂpmhetIbir@smtapaemhow itk fit. % of

Cl2: 0 + Cl16:0. + e f at ded. b t.he ortion of tota
o i ated i eyradi fonlmilidabiids HathiitGe Reb S B GHF WEd Rl 1S Squal s
(100% - the pREPOfitifeRtidhs aaui@mﬂ@d ihapoysthadacd 05934 (T@@SDEQ@)QU) STlee

dietary risk indicator for cardiovascul ar diseases and is described in nore
detail by Bob@leéhyleﬁstersmeye apahizgd gecorgimgtodd9) Standard 83885 GRe-IRF Ul bri cht

?gdaﬁoﬂaggﬁhsg?e zt@ %R}éggf%%%ﬁ d%%s ngﬁﬂﬁ,sﬁﬁ%g&?ﬁ %ﬂélc 2a0|d)
wei ght rat0o) usiget @aabhfamﬁeSeiem@lumnf(l(mL& 102bsnd Il Visidelnmwehhd6. 0 and
ggsgc?gggg an%ﬁE@LF$g%%¥E%%3§¥%?%d§*Fgé%gm1§“B%3%BUt%%%% %832ﬁ§?%%yaﬁCId
amount bet weeB’@nfin and 118202490 for bhidhtd AN Yol@@k &S 1] was injected. Each

peak was identified and quantified using pure methyl ester samples (Sigma-

Aldrich; Larodan). The fatty acids were expressed as a portion of total fat

25  weigth.
As to the fat/protein ratio, it is noted that this weight ratio is the
wt.% fat divided by the protein weight percentage in milk, wherein the
protein equals the sum of the true protein content and the non-protein

nitrogen (N*6.38, as according to the Kjeldahl method). The fat and protein



A nunber of fatty acids may be present in the mlk conposition of 20 the
present invention w thout having a particul ar beneficial effect nor having
any adverwe 2eftfoaeicdy To this group of fatty acids, the fecCrouiog/osemoy aci ds
bel ong: C6:0; C8:0; Cl10:0; and C18:0. In a further aspect, the
present invention relates to the use of the m |k conposition of the
invention for the preparation of a dairy based 25 conposition, such as a
cheese, a yoghourt, a cream conposition, a dessert product and so on.
Furthernore, the invention relates to the products produced using the mlKk
conposition, and especially those products wherein the fatty acid
conposition of the mlk conposition is essentially maintained in the final
product. These products are for instance suitable for food and 30 feed

appl i Cat! ons @Erce§£ar$regggd%ﬁg cér?c%gtr%ﬁgﬂlo?@%ﬁ %ere §ete mlneld grtlrﬁ?ra% K

conposi tion accor resent 1 nven ance be obtai ned
by addi ng par 'spmﬂoammmmguemﬁﬂkcb&aa ]ISB&E)Or(Fugi’:E@etmr)d/or base concentrate.

Thi s base roughage n consi st of. mai ze sil and i% 1% ge. The base
concentrate can be a & OBPOR I I0RSAL D B rﬂ%m% tqtyHa

feedstuff havbﬂﬂnﬁlsdéﬂfdQ%e ﬁﬂly%@ﬂbﬁ?%afﬂ@bﬁh dd@rBowy.. % and a cr ude fat
content |ower than 10% ass and nmi ze silage are typical conponents of a

wi nter died for Dut cThGC@\M@TOWHET&tHI inongk igrah 2edisption der mdkdrbdeprssdiame i s
| mpor t ant bec%ﬁ&% LG X g](y%)a%a?ncteal 'ﬁ%ch(aor ant%kéﬂ%al%ordds%g %gi%c)tgtlﬁ%g 12)

whi | e grass nainl y onta aci
Feedi ng a cowahialrund e@fﬁdci&&ly&@@aj’vﬁd\/[ﬂb f@tr@aﬁ"ewwﬂ s e sl dr prlb]@nhl gher
(negative for hung health) (0-6.to (0-3 ratlléﬁoanthe m | k. t he sunmer

fresh grass wedtseH&viiRedingitoe PaiGhAERECtSEtep R %ﬁk@tmgaegﬂaﬁr ¥s cont ai ns

nore (0-3 fat k¥ep’3}ﬁ%@§e ?aﬁ?}ﬁo&ﬁ@ﬁh&idﬁﬂﬁ‘sbe’t@e&m O3WHIEL 45 BRd Ge8fRENAY T on of
suppl enents descri bed w I'l ded to a diet that contains fresh grass as

15 the nail rbmgel 15hedd. 3§L|plp6t enkktospoaitibnt isebtanghfye) a Aealtbxenpl i fi ed
in the foIIowuln gble Ay Tabl e A Conponent kg dry fat % (gram crude kg fat
intake matter ? OOQI‘ am DM per day per ani mal Roughage

Roughly, more than 70 wt.% of the fatty acids in natural cows’ milk

are saturated, and hence less than 30 wt.% of the fatty acids are formed by
mono- and poly-unsaturated fatty acids. The milk composition of the present

15 invention has a considerably lower amount of saturated fatty acids, which
has a good effect on the quality of the blood lipids and a corresponding
positive effect against cholesterol related diseases and other cardiovascular
diseases. In the present description and the claims, “saturated fatty acids” is
the sum of Ca0+ Cs:0+ Ceo+ Cr.0+ Cs:0+ Coo + Cr0:0 + C11:0+ Crzio+ Crzo +

20 Ciw0 + Cisoiso + Cis:0+ Cisoiso + Cis:o ante iso + Ciso+ Cis0iso + Ciz:0 + Cizo
iso + Ci7.0 ante iso + Cis:o + Caoo:o0.

In a preferred embodiment, the total amount of saturated fatty
acids is between 59.0 and 64.0, more preferably about 60-62 grams per 100
grams total fatty acids.

25 The milk composition has a weight ratio w-6/w-3 fatty acids
between 0.1 and 2.0. The term “o-3 fatty acids” is, in the present description
and the appending claims, the sum of Cis:acis 9,12,15 (ALA) + Cao:5 cis
5,8,11,14,17 (EPA) + Caz:5cis 7,10,13,16,19 (DPA) + Caa:6 cis 4,7,10,13,16,19
(DHA), the term “w-6 fatty acids” the sum of Cis:2 cis 9,12 + Cao:9 cis 13,16.



Gass silage 12 4.1 0.5 Maize silage 4 3.5 0.1 Concentrate 5 3.1 0.2
Suppl enent s (D unprotected oil 0.2 100 0.2 (2)protected oil 0.15 66 0.1
(3) conpl evelzgitmdisegenat ed f at PCT/NL2010/050490

When in a composition the amount of ®-6 fatty acids, relative to the
amount -3 fatty acids, is such that the weight ratio of o-6/®-3 fatty acids is
higher than 2, such a composition may promote the pathogenesis of many
diseases including cardiovascular diseases, cancer, inflammatory diseases

5 and autoimmune diseases. In a preferred embodiment, the weight ratio of
-6/w-3 fatty acids is between 1.0 and 1.5.

As said, the content of the ®-3 fatty acid Cis:3-cis 9,12,15 is between
1.0 and 8.0 g/100 g total fatty acids in the milk composition of the present
invention, preferably between 1.2 and 4.0, and most preferably between 1.4

10 and 2.0, such as about 1.5.

In a further preferred embodiment, the milk composition according
to the invention contains Conjugated Linoleic Acid (CLA; Cis.2 trans 11 cis 9)
preferentially is an amount of between 0.5 and 4.0 g/100 g total fatty acids,
more preferably between 0.6 and 2.5, most preferably between 0.7 and 1.0

15  g/100 g total fatty acids. CLA is known to have an anti-carcinogenic effect.

Trans fatty acids are not considered particularly healthy and the
content of these fatty acids (the sum of Ci6:1 trans 9 + Cis.1 trans
(44+5+6+7+8) + Cis:1 trans 9 + Cis1 trans 10 + Cis1 trans 11) is preferably
low; that is less than 8 g/100 g total fatty acids, more preferably less than 5

20  g/100 g total fatty acids.

The only exception is Cis:1 trans 11. This trans fatty acid may be
present in an amount up to 4 g/100 g total fatty acid; preferably between 1
and 3, more preferably between 1.2 and 1.9 g/100 g total fatty acids. This
fatty acid can be converted in the human body to Cis:2 cis 9, trans 11, (CLA)

25 In yet a further preferred embodiment, the milk composition has a
combined content of the fatty acids Ci2:0, C14:.0 and Cis:0 between 26.8 and
41.9 ¢/100 g total fatty acids. The content preferentially of Cis:01s between
1.8 and 3.4 g/100 g total fatty acid, preferably between 2.0 and 2.9 g /100 g
total fatty acid. The content of Ci4.01s preferably between 7.0 and 10.5 g/100



0.2 100 0.2 Total 21.6 6.0% 1.3 (1) Unprotected oil: oil of any type that
consist of >30% C18:3 cis 9,12,15 (ALA) (e.g. linseed oil). Suitable

suppl emrenwe 2ari@1dwsscri bed in, e.g. EP-A- 9 1 106 077. TPhiraNniaolo/ose9not
protected to rumen bi ohydrogenation. (2) Runmen protected oil feed

suppl enment containing oil that is encapsul ated or otherw se incorporated in
a matrix material preferably based on protein; this encapsul ated suppl enent
contains >50%o0il and this oil consist of 5 > 30%Cl18:3 cis 9, 12, 15, and
the protection is such that |ess than 50 w.% of the C183 cis 9, 12, 15
incorporated therein is converted in the area between the nouth and
duodenum of the rum nant. This runmen protected supplenent is prepared by
e.g. the nethod described in EP-A-1 925 211. (3) Conpletely hydrogenated

fat. Conpletel t ins >60%
Cig: 0 (steari &2l HeRRRR RErChlertiBly Bubiln 1 HEDRA00R RTERLE °
conpl etel y hydeidg€hatettentifesasdraetablsbytivesn 1810 and RAOsEED gitdtal fattif | ower
oil. The feed | this inv nis c 0S f base ha base
concentrate aﬁ‘& sPeLy W% F@@ﬁ%}? &‘[eFBr]r% a%(ﬁg?yﬁ g tot ﬂ\{%’jﬁiﬁ“ﬁ‘iﬂ on of 15
suppl ements in whi chpre@iaBlyf @le RARECOnRREWRRILIZA: PRLAD MR bR akah 1S
delivered by (1) an unprotected oil and this oils may conprise > 30% C18: 3

cis 9,12, 45 atberogeniednda0(Adhbet3o:nolf anhd.3f grorg preferdblebelavasp 1ad ey
pr ot ect e.d oi | #tg]gﬁcl}”géla %r{pfé >§'P%fdcé‘l§s geﬁ?e%gs f%%bng Preferably, the

combi nation o enent’s cont ai ns, 8t ween 50% and 80%
20(1) unprot edtleejsmnloftﬂimpropemérsirﬁwm% o0 €183 +04*€1 6 ihtheXdt) and bet ween
20% and 50% ( 2) (5) ed oi | tha&réc {15| sts of >30% C183 ci.s 9,12, 15.

In yet a furtABR ﬁf Pé)aowﬂaa. oiel wheathpasd fale) S rinhs graRtion, on a
fat base may 99&9@@&@&%;&@90Qlua@Q%dA) tH@Bf@B?ﬁ&&Qt‘ thhra{tB@TfatW”S' Sts
of >30% C183 cis 9, 12, 15; between 10% and 2) protected oil

that consil8t sagfsTbd% mﬂexgs mdget@r}msk Islieatdr Betoae@nva_@%aamﬂsm% 39
conpl etely hy%{)(?&crlge Ceir L%%re J([i?tﬁtl béfo B 8% l>1Er310%[%]i§OS e_rre(gEOS? g?ﬁ% ted

fatty acids repre Abi nat f on of on a base
consi sts of behweerU1BOMht aﬂ&)%@ﬁhg(aﬂf) iR D,taeedte}j;8q|1991)ha$5 o9MSi St s of >30%

C18:3 cis 9,12, 15, hetween 20% and. 50% of
18:1 ¢18 9 (oleic acid) is an unsaturated -9 fatty acid that does not
disturb the ®-6/®-3 weight ratio). Preferably the content of Cis:1 cis 9 is
15 between 16.0 and 29.0 g/100 g total fatty acid.

Cu0 (Butyrate), a fatty acid associated with anti carcinogenic effects
is preferably present in an amount between 3.0 and 4.3 g/100 g total fatty
acid.

A number of fatty acids may be present in the milk composition of

20  the present invention without having a particular beneficial effect nor
having any adverse effect. To this group of fatty acids, the following fatty
acids belong: Cs.0; Cs:0; C10:0; and Cis:o.

In a further aspect, the present invention relates to the use of the
milk composition of the invention for the preparation of a dairy based

25  composition, such as a cheese, a yoghourt, a cream composition, a dessert
product and so on. Furthermore, the invention relates to the products
produced using the milk composition, and especially those products wherein
the fatty acid composition of the milk composition is essentially maintained
in the final product. These products are for instance suitable for food and

30 feed applications or for food and feed supplements.



30 protected oil that consists of >30% C18:3 cis 9,12, 15 and between 30%
and 10 70% of (3) conpletely hydrogenated fat that contains >60% C180 and <
5 % unsatwoavadifiebty aci ds. The m | k conpositi onpobiNd20BOHSEO0 a
result of feeding the combination of supplenents in the quantities as
stated in Table A differs for individual 5 cows and changes during the
season. The fatty acid conposition is also determ ned by the health status,
| actation stage, parity and genetic background of the cow. Furthernore, the
conposition and quantity of the fatty acids supplied by the diet is, in
addition to the supplenents al so depending on the fatty acid conposition
and fat % of the other conponents 10 in the diet of the cow (e.g. the
roughage or the concentrate). As said, especially the conposition
of the roughage vari d i { -1 nforsmtion
provided the skille peelglg%ﬁctov%ogﬂ{%mr%&&e&%%Fogﬁ%gprte%g“tﬁ?%%%ﬁéd“t ‘%‘gl S
conposi ti on aocatkelyg dained hymdelihg pactidubary@in@nkutd toer basspeaghadehe
present hence invention relates to fornmul ation 15 for_.lactatjing animals
Bnd pr ef er abl JAUGF Past WC&W@?@-%@QWO&% R OB Of BRGRAYER 8l d 1 eed

formul ati on coppkisehd TH: Bdie hbAldntra2BRg8 be@nPAy P ofbonkEhSlcafi dvis20- 80 wt. %
(drawn to the fatty phase) native fat conprising at |east 30 wt.% C18:3 cis
9, 12, 15;5andos@gntionak feofstpfidfamiabi yirsmapteryentent ingrerphen &Otveld’ofamd,
conprising at _| t30 9 C18: 1S\ 12, .15 20l n,a _preferred

erbodi ment, s oG Frl o steat i BB R 6 w6 o
t he runmen- pr ot@apatkdtavt a addtermlicddr Duotch edwd. hstrafio ofMndige gtsgkavabl y

bet ween 30 and 70 th % conpl etgjl y hydrogenat.e ,. conprising at |east 60

: f at
Wt . % CL80. SuASPGTAes &t iruMs et defatieraniy nb%legya@élaal@ﬁﬁa &thyapAe essential
25 suppl enent &g, ORI ONAi1d Bralsh Sadifly PoRfaiht iR RLPLEAL BTG OEROBI §A)0NS, toO
a conventional base conposition. Such a base conpdsition may for 1nstance
be sil agel0anfieedipeci @ tpoangrhamsizidoagered tagrms rell seduys a hegheot her

sui tabl e base conposi.tions can ual || be ed... . Preferabl t he
Formilation sl bshur RRafaga i Bt & 3anudir Brritt 1566 Sdpbiarai Ty added
sel enium 30 Bregh @@l will Kb theBAMMh 85y oMb fcBIcbwal BdhGras @nkainsi s added
to the 11 fornulation of the invention and to the conposition illustrated
in table A | moagddl-8 fashy agds Hean gxpeh sdpges dndhe swimanadde combingdioarfum
concentrat i onj, ahsn ARREAALAGBR. AT SE) SRIHTLEONGERLL I AN, ALL fady
present in the er fee corrponenf}s. gani ¢ selfentumis partly
i ncor por at&d tie taén nddghape CFledsa Supplemdnitgbeard el renghunged anc exdmglifian i n
dairy products is ﬁsi tive Ilor_ human heal th. Furthernore, addition of
sel eni um preféﬁ&hﬂ@ PHIRGSAti on with vitamin Eis beneficial for the
oxi dative stabuhjety of the feed stuff and the mlk. This is especially
i nportant when the ampbunts of unsaturated fatty acids are raised, as for
the milk accof8PAyto the inventi®d® Mor eBYE(E74D “YEF eni tiftEdAd i tanin E are
i mportant for the cow s heal t h. matter ODM) fap/HpgemIM) t heer de eenprimetont ent
in the m BQ i goudpeteveen 1.8 and 6.1 pg/ 100g m | k. The three types
of feed suppl enestag used in the present invention will avow be di scussed: 15
1) Runen prot ect-edgsuppl ements are used to prevent bi ohydr ogenation in the
rumen. In this technique a (generally purified) oil is encapsul ated, for
exanple with preL&i.n. An exanple is descriped in EP-A-1,,925 211. Advant ages
of this teghnique are that an increase in specific fatty acids (e.g. co-3
or co-6), no @Qr only alimted increase in trans fatty acids, and a snall
20decr ease i n(l)cg‘ip;o:te(c)téd% 4: 0/ C16: 0 gan be obfained. 2) No({)Z rumen protected
suppl enent s h%}/et as an i npor t ant 1advant age that CLA wi I01 be formed and the
bi ohydr ogenat i’0n | htermedi ates will inhibit the de novo synthesis of fatty
acids in the ESWThEHE Vo syiit hesized'fatty acids at%e saturated fatty
acids (C438-C16:0). The oils supplenmented in this way 25 are not protected
t o bi ohydrogemahi on which | eads 41@ a | ar geodecrease in G12: 0/ C14: 0/ C16: 0,
to a small increase in polyunsaturated fatty acids, and to a consi derabl e
i ncrease in CLA

(1) Unprotected oil: oil of any type that consist of >30% Cis:acis 9,12,15

(ALA) (e.g. linseed oil). Suitable supplements are described in, e.g. EP-A-



3) Hardened fats are conpletely hydrogenated fats that only contain
saturated fatty acids. They are a good source of energy for the cow because
30 sat ur aveaofiati4668 not used by runen bacteria and doesPooINId)®I080490 r urren
12 bacteria netabolism The addition of saturated fats to the diet of cows
will result in an increase of these saturated fatty acids in the mlKk.
However the cow is capabl e of desaturating saturated fatty acids to delta 9
unsaturated fatty acids by the stearoyl - CoA desaturase (SCD) enzyme, which
catalyzes 5 the insertion of a double bond between carbon atonms 9 and 10 of
a fatty acid. The extent to which fatty acids are unsaturated by this
enzyne depends on the chain length of the fatty acids. For nost fatty acids
this unsaturation of the saturated precursor is below 50 % i ndicating that
addition of s sl At i ncrease of the
total anount gfcl%sa(f?t&rgP%dd%%&ﬁ&%Ct%ﬁ% ﬂhhq-@vxi}ea %én%%%ﬂ C18: 0 the SCD
enzyne desat ulBtRasnampeotbétad oddeedfuigiemsat maMnMGhans@m%pmﬂaea. Thi s
indicates that addition of saturated Cl80 to t "153 esult in an

i ncrease in t ABCHITBHHE 'BFOHALIEG FhR SPH R é’r ot 1-‘%6?&9{%% Brqpen;

hydrogenat ed ehik %nt:ﬂ?shl&c@ﬂtsﬁ]’iglemn@ leYntedi®s £80% ilaglddsiPai %rfslsmb@r ogenation
are a good source of Cl18:0 Har dened oi |l contai ni ng mainly Cl18:0 is a

good fat sduresWWoCimeitdsle, thgand giesprotéchionils Rudhetmy @ss@llanﬁowgt baftly
saturated to %8(3 atmss 912 ri5t1?con8 at Yhegel% 1%i CB%Verted ta%gr ?8@?@9' d

(C18:0), a so a rroom ure, can r7 m xed
with ot her feélk siufi andlduh@emahloﬁthe Alhennat [[‘h&lmm@i pﬁfcec@edim d 20 can be
mel ted and used to coat other feed stuff in t ating ot her feed

t
stuff might hEYRPIEEER] FebF BRIt e ghERemetst qSé]@E %tmEF- 1925211, 1y yet a
further prefegeg, @1@2@* ABMogeh i@ dfay, @Hn%lbﬁ%'l‘y H§dﬁo§@nét@&%ﬂtthgﬂaﬁ9ﬁt ai ns

added sel enium Thi's eniumis partly i'ncorporated in mlk proteins and
excreted 16 t hedrigekatign pirghars %fél‘yeﬁuapr(sﬂeemelaqdh anfe Wkn%ureée@)fmﬁyf or
human heal th, ch{t r%gallnrrﬁorta ete Oh o{r ena(%\év Ta se%pi oe{ogapril unis an

ant i oxi dant pr Fevent ng OX1 of 36 |°§unsa ura P %\}' GC1dS in the mlk
and in the fehdemﬂpilleaﬁmﬂower 011 A m |k conposition obtained by mlKking

cows fed with the onposition described jn Table Ajs given in Table
B: 13 Table B: F &éd’ilﬂ mnﬁe@eorblwmpﬁﬁ?d o pbasegonghgrunRee 3

concentrate and specific combination of supplements. A combination of
15 supplements in which, on a fat base, between 20 and 90% of the fat is
delivered by (1) an unprotected oil and this oils may comprise
> 30% Cis:scis 9,12, 15 and between 10 and 80% of the fat is delivered by a
(2) protected oil that may comprise >30% Cis:zcis 9,12, 15. Preferably, the
combination of supplements contains, on a fat base, between 50% and 80%
20 (1) unprotected oil that consists of >30% Cis:3cis 9,12, 15; and between 20%
and 50% (2) protected oil that consists of >30% Cis:3 cis 9,12, 15.

In yet a further preferred embodiment the combination of
supplements, on a fat base may comprise between 20% - 90% (1)
unprotected oil that consists of >30% Cis:3cis 9,12, 15; and between 10% and

25  80% (2) protected oil that consists of >30% Cis:3cis 9,12, 15 and between
10% and 80% (3) completely hydrogenated fat that contains >60% Cis.0 and
<5 % unsaturated fatty acids. More preferably the combination of
supplements, on a fat base consists of between 30% - 70% of (1) unprotected
oil that consists of >30% Cis:3 cis 9,12, 15, between 20% and 50% of (2)

30 protected oil that consists of >30% Cis:3 cis 9,12, 15 and between 30% and
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70% of (3) completely hydrogenated fat that contains >60% Cis.oand <5 %
unsaturated fatty acids.
The milk composition obtained as a result of feeding the combination
of supplements in the quantities as stated in Table A differs for individual
5 cows and changes during the season. The fatty acid composition is also
determined by the health status, lactation stage, parity and genetic
background of the cow. Furthermore, the composition and quantity of the
fatty acids supplied by the diet is, in addition to the supplements also
depending on the fatty acid composition and fat % of the other components

10 in the diet of the cow (e.g. the roughage or the concentrate).

As said, especially the composition of the roughage varies greatly
during the season. With the information provided the skilled person will
however be able to prepare the milk composition according to the invention.
In yet a further aspect, the present hence invention relates to a formulation

15 for lactating animals and preferably for dairy cows, based on a conventional
roughage; said feed formulation comprising in the fatty phase 20-90 wt.%,
preferably 50-80 wt.% (drawn to the fatty phase) native fat comprising at
least 30 wt.% Cigscis 9, 12, 15; and 80-10 wt.%, preferably 50-20 wt.%
rumen-protected fat, comprising at least 30 wt.% Cis:3cis 9, 12, 15.

20 In a preferred embodiment, said formulation of the invention
comprises at least 10 wt.% of the rumen-protected fat, and in addition at
least 10 wt.%, preferably between 30 and 70 wt.%, completely hydrogenated
fat, comprising at least 60 wt.% Cis.o.

Such formulations are generally prepared by adding the essential

25  supplements, optionally in the form of rumen protected compositions, to a
conventional base composition. Such a base composition may for instance be
silage, and especially a grass silage or a maize silage, yet other suitable base
compositions can equally well be used. Preferably, the formulation also
contains added minerals and vitamins, and especially added selenium.

30  Preferably, 0.2 mg/kgDM (dry matter) organic selenium is added to the
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formulation of the invention and to the composition illustrated in table A. In
addition to the level of selenium added, the selenium concentration is also
depending on the selenium concentration already present in the other feed
components. Organic selenium is partly incorporated in the milk proteins. A
higher selenium concentration in dairy products is positive for human
health. Furthermore, addition of selenium preferably in combination with
vitamin E is beneficial for the oxidative stability of the feed stuff and the
milk. This is especially important when the amounts of unsaturated fatty
acids are raised, as for the milk according to the invention. Moreover
selenium and Vitamin E are important for the cow’s health.

Preferably, the selenium content in the milk is between 1.8 and 6.1
pg/100g milk.

The three types of feed supplements used in the present invention
will now be discussed:
1) Rumen protected supplements are used to prevent biohydrogenation in
the rumen. In this technique a (generally purified) oil is encapsulated, for
example with protein. An example is described in EP-A-1 925 211.
Advantages of this technique are that an increase in specific fatty acids (e.g.
-3 or ®-6), no or only a limited increase in trans fatty acids, and a small
decrease in C12:0/C14:0/C16:0 can be obtained.
2) Non rumen protected supplements have as an important advantage that
CLA will be formed and the biohydrogenation intermediates will inhibit the
de novo synthesis of fatty acids in the cow. The de novo synthesized fatty
acids are saturated fatty acids (Cu.0-Ci6.0). The oils supplemented in this way
are not protected to biohydrogenation which leads to a large decrease in
C12:0/C14:0/C16:0, to a small increase in polyunsaturated fatty acids, and to a
considerable increase in CLA.
3) Hardened fats are completely hydrogenated fats that only contain
saturated fatty acids. They are a good source of energy for the cow because

saturated fat is not used by rumen bacteria and does not disturb rumen

i ndex
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bacteria metabolism. The addition of saturated fats to the diet of cows will
result in an increase of these saturated fatty acids in the milk. However the
cow 1s capable of desaturating saturated fatty acids to delta 9 unsaturated
fatty acids by the stearoyl-CoA desaturase (SCD) enzyme, which catalyzes
5 the insertion of a double bond between carbon atoms 9 and 10 of a fatty acid.
The extent to which fatty acids are unsaturated by this enzyme depends on
the chain length of the fatty acids. For most fatty acids this unsaturation of
the saturated precursor is below 50 % indicating that addition of such fatty
acids to the diet will result in an increase of the total amount of saturated

10 fat in the milk. However, for Cis.o the SCD enzyme desaturates more than
50% of the saturated Cis.oto Cis:1cis 9. This indicates that addition of
saturated Cis:.o to the milk will result in an increase in the amount of
unsaturated fat in the milk. Completely hydrogenated oils that contain
mainly Cis fatty acids before hydrogenation are a good source of Cis.o.

15 Hardened oil containing mainly Cis.0 is a good fat source to increase Cis:1 cis
9 in milk because Cis:1 is partly saturated to Cis:1 cis 9 in the mammary
gland.

Stearic acid (Cis.0), a solid fat at room temperature, can be grinded
and fed, mixed with other feed stuff in the ration. Alternatively, stearic acid

20  can be melted and used to coat other feed stuff in the ration. Coating other
feed stuff might help to rumen protect these other feed stuff.

In yet a further preferred embodiment, the formulation of the
invention contains added selenium. This selenium is partly incorporated in
milk proteins and excreted in the milk. A higher selenium level in the milk

25  1s good for human health, but also important for the cow’s health. Selenium
is an antioxidant preventing oxidation of polyunsaturated fatty acids in the
milk and in the feed supplement.

A milk composition obtained by milking cows fed with the food

composition described in Table A is given in Table B:
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trans 1.2 8 3.4 25 C18:1 cis 9 16 29 23.2 C18:2 cis 9,
11 (CLA) 0.5 4 0.72 Mono unsaturated fatty acids total
Pol y unsaworatiad4deatty aci ds tot al

Table B:
Fatty acid
C4:0

Ce6:0

C8:0
C10:0
C12:0
C14:0
C16:0
C18:0

Saturated

C18:3 cis 9,12,15 (omega 3)

Ratio omega6/omega3

Al index

C16:1 trans 9

C18:1 trans 4+5+6+7+8
C18:1 trans 9

C18:1 trans 10

C18:1 trans 11

Total trans

C18:1cis 9

C18:2 cis 9, trans 11 (CLA)

Mono unsaturated fatty acids total

Poly unsaturated fatty acids total

Fat %

protein %

Lactose %

Ratio fat/protein

Urea mg/100g milk
Selenium pg/100 g milk

3
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minimum

3.0
1.5
0.7
1.6
1.8
7.0
18.0
10.0

55.0

1.0
0.1

0.05
0.20
0.1
0.2

1.2
16
0.5
26.6

2.5
4.3
1.05

1.8

PCT/NL2010/050490
maximum average
4.3 3.5
2.5 2.0
1.5 1.0
4.0 2.5
3.4 2.8
10.5 9.2
28.0 22.3
20.0 15.8
67.0 60.9
8.0 1.9
2.0 1.5
2.3 1.6
0.5 0.28
1.0 0.45
0.5 0.28
2 0.61
4 1.7
8 3.4
29 23.2
4 0.72
39.5 30.1
12 4
5 4.22
4 3.43
4.9 4.53
1.45 1.23
35 21
6.1 2.5

trans

26.6 39.5 30.1
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This milk composition has an increased amount of ®-3 fatty acids, CLA,
oleic acid and preferably also of the mineral selenium that is also preferably
added to the roughage. It has a lower content of saturated acids (compared
to regular cows’ milk) and especially a lower amount of those saturated fatty
acids referred to in the Al (Ci2:0, C14:0 and Cis0). The increase of trans fatty
acids is rather limited and is primarily an increase of Cis:1 trans 11. The
food does neither give the animal a negative energy balance nor a milk fat
depression. The urea content in the milk composition of the invention is
reduced, preferably to an amount in the range of 5-35 mg/100 g milk, and so
is the nitrogen excretion in the urine.

In the last aspect, the present invention relates to a process for
producing a milk composition according to the invention, comprising feeding
a lactating animal, and preferable a cow, with a formulation of the

invention, followed by milking said animal.

Rati o



35 21 Seleniumpg/100 g mlk 1.8 6.1 2.5 35 14 This m |k conposition
has an increased anount of co-3 fatty acids, CLA, oleic acid and preferably
al so of twe miwasmh sel eniumthat is also preferably adeeud/Naotolsoawoughage.
It has a | ower content of saturated acids (conpared to regular cows' mlk)
and especially a |l ower anount of those saturated fatty 5acids referred to
in the AT (Cl12:0, Cl4:0 and Cl16:0). The increase of trans fatty acids is
rather limted and is primarily an increase of Cl181 trans 11. The food does
nei ther give the aninmal a negative energy balance nor a mlk fat
depression. The urea content in the mlkjgonposition of the invention is
reduced, preferably to an anbunt in the range of 5-35 ng/100 g mlk, and so
10 is the nitrogen excretion in the urine. In the | ast aspect, the
present invention relates to a process for producing a mlk conposition
according to the invention, conprising feeding a | actating animal, and
preferable a cow, with a fornul ati on ofClaimes i nventi on, followed by mlking
said animal . 15 15 C ains
1. Fatty acids comprising milk composition, preferably a fatty acids
comprising cow milk composition, having a total content of saturated fatty
acids of between 55,0 and 67,0 grams per 100 grams total fatty acids,
wherein the weight ratio ©-6/w-3 fatty acids is between 0,1 and 2,0, the
5 content of Cis:3-cis 9,12,15 is between 1,0 and 8,0 g/100 g total fatty acids,
and wherein the weight ratio fat/protein is between 1,05 and 1,45.
2. The milk composition according to claim 1, wherein the content of
Cis2-cis 9, trans 11 is between 0,5 and 4 g/100 g total fatty acids.
3. The milk composition according to claim 1 or 2, wherein the
10  combined content of the fatty acids Ciz2:.0, Ci4:0 en Cis:0 is between 26,8 and
41,9 g/100 g total fatty acids.
4, The milk composition according to any of the preceding claims,
wherein the Atherogenic Index Al is between 1 and 2,3.
5. The milk composition according to any of the preceding claims
15 having a selenium content between 1,8 and 6,1 pg atomic Se per 100 g milk.
6. Use of the milk composition according to any of the preceding
claims for the production of a dairy based product.
7. Product based on the milk composition according to any of claims 1-
5 or obtainable by the use of claim 6.
20 8. Formulation for lactating animals, preferably dairy cows, based on
a conventional roughage comprising in the fatty phase 20-90 wt%,
preferably 50-80 wt.%, native fat comprising at least 30 wt.% Cis:3 cis 9, 12,
15; and 80-10 wt.%, preferably 50-20 wt.%, rumen-protected fat, comprising
at least 30 wt.%, Cis:3 cis 9, 12, 15.

25 9. Formulation according to claim 8, comprising at least 20 wt.%

native fat, at least 10 wt.% rumen-protected fat, and in addition at least 10



1. Fatty acids conprising mlk conposition, preferably a fatty acids
conprising cow ml k conposition, having a total content of saturated fatty
aci ds of wetwemen4®S, 0 and 67,0 grans per 100 grans t ot alPCiratiRyioansiwds,
wherein the weight ratio co-61co-3 fatty acids is between 0,1 and 2,0, the
5content of C18:3-cis 9,12,15 is between 1,0 and 8,0 g/ 100 g total fatty
aci ds, and wherein the weight ratio fat/protein is between 1,05 and 1, 45.
2. The m |k conposition according to claim1, wherein the content of
Cl8:2-6S 9, trans 11 is between 0,5 and 4 g/ 100 g total fatty acids. 3.
The m |k composition according to claimigor 2, wherein the 10 conbi ned
content of the fatty acids Cl120, Cl4:0 en C16:0 is between 26,8 and 41,9
g/ 100 g total fatty acids. 4. The mlk conposition according to any of the
precedi ng cl ai i r nd 2, 3.

5 “The m 1k compbsPRbRth bR seh SRBREN S oS R RIS havi ng
a selenlun1c0l@ﬁpﬁgﬁg&W&&ﬁtBﬁ&Wﬂ%dﬁ@o11 1g atomic Se per 100 g milk. 6
Use of the nll sition according to.any of the prece cl ai for
the productiof %P‘r‘&}afﬂ%éﬁ%gﬁégeﬁfalm% &ﬁ&}ﬂr g‘a@ﬁmﬂwa

conposi tion agggggﬂmgaggﬂpggagﬁnplalns 1- 5 or obtalnable by the use of
claim6. 20 8. Fornulation for lactating aninmals, preferably dairy cows,
based on a5coﬁWent|dﬂaﬂmﬂdggﬁa@EEGbmﬁkH@nH@Sﬁnﬁmm@ambmgy>®ha@éh20 90 W %
preferably 50- / nat.i iLn t C18 3 cis 9,
12, 15; and 861%118% G 151? qtlrﬁ%gg%an Ay ru@ﬁ-the?rml{la d°Fat ,
conprising atah&&ﬁhg&ﬂﬂﬂiS%&9G%ﬂ$wéd$y%mﬂ&3gsﬁﬁiaﬁﬁmﬂ Formul ati on according
to claim8, conprising at least 20 wt. % native fat, at least 10 w.%
runmen-protected fat, and in addition at least 10 16 wt.% preferably
between 30 and 70 wt.% conpletely hydrogenated fat conprising at |east 60
wt. % C180. 10. Formul ation according to claim8 or 9, conprising added

m nerals, preferably added selenium 5 11. Method to produce a mlk
conposition according to any of the clains 1-5 conprising feeding a

| actating animal with the fornul ation according claim8 or 9, followed by
m | king said ani mal .



