CORANDOM ZED FAT COMPGOSI TI ONS FOR | NFANT FORMULAS The i nvention discl osed
herein conprises fat conpositions primdarily for use.in 5 nutritionally -
conplete infant fornulas in.which the constituentpalmtic acid oils and

|l auric acid oils are corandowi zed. The invention additi,gnagl.ly includes such
corandom zed fat conpositions with nedi ulT chain triglycerides added,
particularly for use in nutritional proddcts for preterm or |ow

bi rt hwei ght infants. Such corandom zation of two or nore oils yields a

m xture of triglycerides having a 10 substantially different chen(&l

makeup than that of the%m SOtV native oils when
random zed i ndividually e C acid oils and the
| auric acid oils affords an ecEQ&nINIA ding a very highly
absorbed fat conposition. Background OF The Invention U S. Patent No.

3,542,560, .1 ssued on Noye er 24, 1970 to ',I'orr?rel li et, al. id oses .fat
conposi tions for 'PRHYRANER sed bervinf@mpTises Eateomupsitinns primastly forase in

pal mbz i 8 am@uhénﬂhﬁcdiﬁﬁlgte(lﬁfan@Q&tﬁulﬂsﬁupﬁhiﬂhﬁth;é fi:bﬂibtitﬁeritl piﬁnm’ﬁ‘lacﬁd oil§ hﬁase

i s obtaine endi n nt hetj.c
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portion of doeamiopsized ﬂatcommsuhorﬁumm meditim-chiin thiglyteridesradded)particudarlyofean,

P o e Hise, 52 AMipngl 1fGaniE RS YrerEhh! 8P 1BSP Liclviipne il C¥heh

However use unaccept n nmany areas o
religi ous reosansiagmizaron of twecor @nqrm Qjls, yields esm@ctgrq)pﬁmslxccmdey hexmnsu ve

for Iange %ﬁﬁ&ﬁﬁaﬁl dz!'Fef‘ent Iﬂétﬁlcar ﬁ:&k&fﬁ@ﬁﬁ 'tﬁattmhé H&uw‘fﬁw theinS19& o szﬂaﬁml as

are sought are broadly acceptah eI| I QuUS gr.Qun are
hi ghl y absdheaatvepilsevhenan oynaidﬁde lﬁwqﬁfﬁﬁﬁg#wmﬁ ol
economi cal atna merluﬁﬁetwdaonsl affords hﬁr@ﬁnemda&neémreﬁpm&mge&@afy highly

patents dIS et.able oil fat conpositions for use in infant
nutritional® z’aﬂ@%‘? pgﬁ‘tn B moil as the sole palmitic acid oil . These

are 30 U S Pat ent No. 4,282,265, issued on August 4, 1981, to Theuer and
U. S. Péﬁentﬂmnnﬂl@mﬁmdmmiﬁnl, 626, issued on Septenber 30, 1986 and

January 26, 1988, respectively to Rul e I\/bst recently, European patent

publ i cation No. I w?e?x?& %@?pr]
Pr oduct s Cor por aﬁl on ﬁt ng%@)% SC oses a ve reit"'(é)lblPlT6 é|’I ?‘i‘f‘e[t al,
conposi t i olisalesesHiat gompesigignsifer infaay foraul a-“ah@)ﬂégl@ inerensad pogtiom ef she

Eur opean p indoae% irf el Hofa @!)%smoﬁcdme&@ hefr&gerﬁalahﬁcreade xfs%mned by
conposzﬁl o di,ng nmedi un AHP- in tr ceri,des fO{aFuse

in inf | O SYAEERS bF@rmaPePém%rW}%@lwhpﬁ PriSipg Hhes
whi ch the m@hmokin@naﬁrhiihmabe alrelagvély lowpaaionzeftbeta palmitic acid. Such other oils

listed are corn, soy bean, palm, peanut, coconut, olive, babassu, cotton seed, oleo, and
tallow. However, the use of lard is unacceptable in many areas of the world for
religious reasons, and synthetic triglycerides are prohibitively expensive for large scale
. 25 use. Thus, fat compositions for use in infant formulas are sought which are broadly
acceptable on religious dietary grounds, are highly absorbed, have a fatty acid content

similar to human milk and are economical to manufacture on very large scales.
Three more recent U.S. patents disclose all vegetable oil fat compositions for
use in infant nutritional products with palm oil as the sole palmitic acid oil . These are
30 U.S. Patent No. 4,282,265, issued on August 4, 1981, to Theuer and U.S. Patent
Nos. 4,614,663 and 4,721,626, issued on September 30, 1986 and January 26, 1988,

respectively, to Rule. _

Most recently, European patent publication No. 0376628, published on July
4,1990, to American Home Products Corporation (Tomarelli) discloses all vegetable oil
35 far compositions in which the palmitic acid oil alone is randomized. This European
patent publication also discloses all vegetable oil fat compositions including m_egliurg}-

. -
3



.The'present invention differs fromthat of EP 0376628 in that at |east one
‘palmtic acid oil and one l'auric acid oil are corandom zed, which causes 5
interesterification randomy between the fatty acids of the palmtic acid
oil and the lauric acid oil. This corandonization of the two oils r&dP95@9
in surprisingly superior absorbability to that found when the pal molein
oi |l of tle _m xture was random zed. Additiomlly, in the fat conpositions of
t he pres@ﬁt i nvention oleo oil may be used as a palmtic acid oil to be

Icor anflom Z_el_gclﬁhﬁ'ﬁ'l éliﬂeb‘foﬁ?degnﬁlfamtﬁ&ﬁ?ia! i'&glc@? rdiét'nQB{wabi}ﬁxwexght
nvention i nyent on L des or andom ze conmposi ti on

-~ particularly %‘? H‘s\‘!"*ﬁ‘@é)wg'ﬂ‘m"t Mf ant fornula, conprising
15 (T ﬁSse’h@%vmbdlﬁferrﬁm thae of<ER) 0376628 Ixe thattat least one

- it i d | ect ed
comost Lo o s B phcBAe SoBECosiL " SRRSO B
the fat c&mpnﬁextstmﬁcanbn carelomly betweep therfatty acids ofthe phlmitie laexdtmharfdthedamheo

oil, palmoi 1da& g‘c%’nﬁid&n%Q tion of the two oils ﬁa'sulteé G §irk gt ed
‘he 3 d? cr c}p

on the wei gh Mposi U1 on, oleic
sel ected fr oabswrbab@hty uo tharaﬁomndwdlenomup@lmuqle;mmhof mnetmmum wag nndoanaed

canola oil; aﬁlml}%%@m ESMhBORiARbI e n%&?el}‘ﬁh%hoﬂ lé&1 beusedasa

conposi ti on, el c aC|
from corn ' oi Palmitig acid eil ¢ebe corandamizedswith adauric acideiban oi | | and sunflovver

oi I, wheyeein at least the palnmtic acid oils and the lauric acid oils are
corandom zed, the anmounts q 1 that the fat conposition
contains, per 100 parts by Mrehiagy ALIRN ae.Jnyention present as
.tr\',glycercides (i) 920 parts of lauric acid; (ii) 10-25
parts of palmtlc Cld .||| 2-10 part of | d: 5._parts
of oleic acid; an ‘aﬁ‘? Mo t%?g ﬁosx pa.rgl é’ll’)g‘* sedla

Preferred commldomllzymbm;ﬂctemﬁamcfennnlemnlpnsiﬂga i nvention are those wherein

only thag auric acid oS andanahiliaich Giihe) i Cé{ﬁo?ﬂfeﬁ?&f}ﬂgﬁﬁb&?%foﬁ‘é

preferred are those fat ‘co ch type is
used, and only one |aumo;elauncacxdoﬂsselecwdfromcoconutoxl babassu oil, and

kemel oil; :
(b) 20-40%, calculated on the weight of the fat composition, of one or
more palmitic acid oils selected from oleo oil, palm oil, and palm olein
20- oil; o
(c) 13-34%, calculated on the weight of the fat composition, of one or
more oleic acid oils selected from olive oil, safflower oleic oil,
sunflower oleic oil, and canola oil; and
. (d) 12-27%, caiculated on the weight of the fat composition, of one or
25 more linoleic acid oils selected from com oil, cottonseed oil, safflower
oil, soybean oil, and sunflower oil,
wherein at least the palmitic acid oils and the lauric acid oils are corandomized,
the amounts of the oils being such that the fat composition contains, per 100 parts by
- weight of the total fatty acids present as triglycercides,
30 _ (i) 9-20 parts of lauric acid;
- (ii) 10-25 parts of palmitic acid;
(iii) 2-10 parts of stearic acid;
(iv) 25-45 parts of oleic acid; and
(v) 11-28 parts of linoleic acid.
35



acid oil and one palmtic acid oil

acid oils

oleic acid oils are safflower oleic oil and sunflower oleic oil, AHP-9579

preferred

conpositions of the invention conprise (33 20-29%

are 5 palmolein oil and oleo oil, of which palmolein o

linoleic acid oil is soybean oil. Preferred corandom zed f

are corandom zed The preferred palmtic

il is
nost preferred. The preferred lauric acid oil is coconut oil The preferred

at

cal cul ated on the.wei ght
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triglyceri
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(iv) 30-43 parts da) 20-29%,saiculatedon t[le)velgmoémeﬁmmmmﬁannof alaurigacid
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(ii) 15-21 parts Qi:xdcuﬂsulédwdmwﬂweod s&fﬂoswendlexaoﬂ amflowverloleit ofly and aci d;
(1v) %§-43 parts %f ﬁ' gh_cm%cid; and (v) 14-21 parts of linoleic aci

20

25

30

35

(d) 14-27%,calculated on the weight of the fat composition, of a linoleic
acid oil selected from corn oil, cottonseed oil, safflower oil, soybean oil,
and sunflower oil,
wherein the palmitic acid oil and the lauric acid oil are corandomized,
the amounts of the oils being such that the fat composition contains, per 100 parts by
weight of the total fatty acids present as triglycercides,
(i) 10-17 parts of lauric acid;
(i) 11-22 parts of palmitic acid;
(iii) 3-8 parts of stearic acid;
(iv) 30-43 parts of oleic acid; and
(v) 13-23 parts of linoleic acid.
Especially preferred corandomized fat compositions of the invention are those
wherein the oils comprise
(a) 22-28% coconut oil;
(b) 30-36% palm olein oil;
(c) 21-30% safflower oleic oil or sunflower oleic oil;and
(d) 14-22% soybean oil,
and wherein the fat composition contains, per 100 parts by weight of total fatty acid
present as triglycerides,
(i) 8-14 parts of lauric acid;
(ii) 15-21 parts of palmitic acid;

d.



Al so especially preferred are corandom zed fat conpositions of the

“invention 5 wherein the oils ' conprise (a) 23-29% coconut oil; (b) 30-37%
oleo oil; (c) 14-25% safflower oleic oil or sunflower oleic oil; and (d)

18- 25% soybean oil, 10 and particularly wherein-the fat conposition
contains, per 100 parts by weight of total fatty acid present as
triglycerides, (i) 12-17 parts of lauric acid; (ii) 15-21 parts of
palmtid&acid; (iii) 3-5 parts of stearic acid; 15 AHP-9579 AU*
(iv) 30-38 parts of oleic acid; and (v) 16-22 parts of :li'-noleic acid.

Further particularly preferred corandoni ze#- fat conpositions of the

i nvention are those wherein the ratio of the palmtic acid oil to the

lauric acid oil is between 3 53?@'&is&ag@5¢;¢oi- | /lauric acid oil and
40/ 60 pal mtic acid oiI/Iau@?lc g-ci ol

. Especially 20 preferred are fat
conposi tions of the inventi@W M%PW&‘P@T‘T"E?‘F@ ‘H\dyt he palnmitic acid oil to
the lauric acid oil is betwggn 1402 PParkpbfTidoleic &idd oi |/l auric acid oil and
45/ 55 palmtic acidoil/lauricCacidoil. Tagtnra .0 %be betymeen 56:.44 and
44:56. This i nveriisoesperisly preferebare Sorg ueﬁ#az&a 3iog G- fvgRuon
parti cular! whbRin theilstompridéri tional ly conplete preterm (or |ow
bi rt hwei ght) 1 nfant forgt#lag%gqgo risi ng 25 (a) 8-30% cal cul ated on

|

t he wei ght of the fat MUuLPlone or nore lauric acid oils sel ected
from coconut oil, baba®}B0s31% obencoibal m kernel oil; (b) 8-32%cal cul ated on

the wei ght of the fat (?:9m?ﬁ%}s%ovﬁﬁ'oﬁ@f?i?&(J(Iﬁ?lﬁgyggég/{?ict&iﬁaﬁal s sel ected

fromoleo oil, palmoiT7 0 molern o calculated on the
wei ght of the fat conp(ddik8-2%% soybeancoibr rore 30 oleic acid

oil s seioeCf E‘M&@g@%g%eg%ih dréﬁi é&aﬁsﬁu&l Eduieaiftd, per FOOBdrRWSTwelk of 161l , and

canol a ot | ] () [culated oh the weight of the fat conposition, of
one or nor efattyrasidpresentiag tiglyeerides.ect ed from corn oi |, cottonseed oil,

saf fl ower oil, soybean oil, (i?ndzslqrﬁdr@\&&a@ib!aéidﬁnd 35 ( e) 10-50%
ri ol yoeri des (NCT o) i 357 S RRELIGAIE"| eot the pal mi tic aci d
oils and the lauric acid oi{ifi) aB& patsofdeaticacid; t he anounts of the oils
bei ng si%ch that the fat -COHHQ)Siﬁ?@p%@&%l&ﬁm&e&dloo parts by
- (v) 16-22 parts of linoleic acid.
Further particularly preferred corandomized fat compositions of the invention
are those wherein the ratio of the palmitic acid ol to the lauric acid oil is between 65/35
palmitic acid oil/lauric acid oil and 40/60 palmitic acid oil/lauric acid oil. Especially
20 preferred are fat compositions of the invention wherein the ratio of the palmitic acid oil
to the lauric acid oil is between 60/40 palmitic acid oil/lauric acid oil and 45/55 palmitic
acid oil/lauric acid oil. The ratio may be between 56:44 and 44:56.
This invention also provides a corandomized fat composition.particularly for
use in a nutritionally complete 'préteﬁn (or low birthweight) infant formula, comprising
25 (a) 8-30%, calculated on the weight of the fat composition, of one or more
" lauric acid oils selected from coconut oil, babassu oil, and palm kernel oil;
(b) 8-32%,calculated on the weight of the fat composition, of one or more
palmitic oils selected from oleo oil, palm oil, or palm o'lein' oil; '
(c) 8-30%, calculated on the weight of the fat composition, of one or more
30 ' oleic acid oils selected from olive oil, safflower oleic oil, sunflower oleic
oil, and canolaoil; A T
(d) 10-30%, calculated on the weight of the fat composition, of one or more
linoleic acid oils selected from comn oil, cottonseed oil, safflower oil,
soybean oil, and sunflower oil; and :
35 (e) 10-50%, calculated on the weight of the fat composition, of medium-chain
triglycerides (MCT's),



wei ght of the total fatty acids present as triglycercides, (i) 8-34 parts
of caprylic acid 5 (ii) 4-16 parts of capric acid; (iii) 5-22
parts of palmtic acid; (iv) 18-37 parts of oleic acid; and (v) 7-19 parts
of linoleic acid. Preferred corandom zed, preterm fat conpositi onalp.g5he

I nvention are those 10 wherein only the lauric acid oils and palmtic
acid oils are corandonized. Al so preferred are those preterm fat
conpositions wherein only one oil of each type is used, and only ome’ | auric

amg 0|: ammmmmgmwmmramgaﬁhuwﬁmwlﬂde? pal mtltc

acid oils " an 0. Qi 0 Lc almolein il is nos

preferred. ?‘{%‘Rﬁ 3 k&&f’f Qﬁ‘*‘%s“f&ﬁa ‘?‘Fff“scmmﬂn &qm‘mé"’ﬁr P Partsdyol ei c

acid oils weeglﬁﬁfmeawfmmlpmsenmslmmderemil ower oleic oil, and the

preferred |inol ei c g ;soFS?ﬁ/bgan 3’5 Preferred corandom zed preterm
e

fat conpositions o (a) 15-29 % cal cul ated on the
wei ght df the fat (n)rrpésﬁ&pmsofoiprmdad:rl c acid oil selected from coconut

oi |, babassu oil, 1ot 0 (b) 15-32 % cal cul ated
on the wei ght of tﬁ{ei fa?zcho ﬁ%i é %a palmtic oil selected fromoleo

oil, palmoil, or f® @&7@@59“16“(@}‘1,8060 % calcul ated on the weight of

the fat conpositiogy) ofy. pglme"mélglaaaj selected fromolive oil,
and capola oil; 25 (d)

saf f | ower ol ei c Qi unf | . oJeic oll

15- 27% cal cul at & ﬂ“i Q‘WBP pretern fag.compasisionsiof the inveation s thaseaci d
oi | f Iseloact edicfein ronty the %dn?f:oﬁ/ciﬁtdilmﬁlﬁﬂ ?mghmcsﬁd bﬂ%%&m&ﬁmg&tn Rlsb. and
sunf | ower %..cal cul.ated on the wei e fa

conposi ti oﬁhkeﬁéﬁ('@# (htc gmposiions whergiaonl °f\f/ﬁ4€£§mﬂ§

pal mitic asidionlylonadatricerid ail and one palmitit acidoilcare aodndbmm rrrnep'mueas :
th ils b 100 arts

wei ght of ?ﬂ&“%‘%i*%@{’ f pre E@r%?‘%'? SILAR Y8 b 30 20428 ndls olpm off 35 z%os,sarts
of capryl i Breferred. Th ferred lgnric acid il isgaconutanil dﬂ!ﬁﬁrefemd oleic acid dgils arg 7- 20
parts i pﬁfﬂb%@oleﬁldﬂ arfd $6hf16RePSieRAYil, 3nd theretefre inbieiciila oit i6kEyptad® &

(v) 12-20 lParts of linoleic acid

p=t

Preferred corandomized, preterm fat compositions of the invention comprise

() 15-29 %, calculated on the weight of the fat composition, of a lauric acid oil
selected from coconut oil, babassu oil, and palm kernel oil;

20 (b) 15-32 %, calculated on the weight of the fat composition, of a palmitic oil
selected from oleo oil, palm oil, or palm olein oil;

(c) 8-30 %, calculated on the weight of the fat composition, of an oleic acid oil
selected from olive oil, safflower oleic oil, sunflower oleic oil, and canola
oil;

25 (d) 15-27%;calculated on the weight of the fat composition, of a linoleic acid
oil selected from corn oil, cottonseed oil, safflower oil, soybean oil, and
sunflower oil; and

(¢) 10-30%, calculated on the weight of the fat composition, of medium-chain
triglycerides (MCT's),

30  wherein the palmitic acid oil and the lauric acid oil are corandomized,

the amounts of the oils being such that the fat composition contains, per 100 parts by
weight of the total fatty acids present as triglycercides,
(i)  8-25 parts of caprylic acid;
. (ii) 4-12 parts of capric acid;
35 (iii) 7-20 parts of palmitic acid;
(iv) 25-38 parts of oleic acid; and



_ Especially preferred’ preterm corandonized fat conpositions of the
invention are those whereih thé oils conprise. (a) 22-28%coconut oil; 5
(b) 20-30% palmolein oil; (c) 19-30% safflower oleic oil or sunflower

ol eic oil;and (d) 14-22% soybean oil; and (e) 10-30% MCT's, wher ei AHF@579
coconut oil and the palmoleinoil are corandonized, 10 and wherein the
fat conposition contains, per 100 parts byﬁ'vvei ght of total fatty acid
present w6 triglycerides, (i) 8-20 parts of caprylic acid; (ii) 4-8 parts
of capric acid; (iigw) mzmpaﬁgbsu@élei@abm,tic acid; 15 ) (1v)

26- 36 t f oleic.acid; | 12- 20 t f 1] O] |
especi g?lr ysp?ef g,ﬁglgg:xajfy;prg@;a%ﬁn & it %d’?faﬂp&?‘%f&a‘pﬁc 3 hlé‘lgtoﬁgkgnﬁéq%ﬁe
i nventi on waerthose winreinithsoitoeumprise (a) 23- 29% coconut oil; 20

(b) 20-30% ol eo otil; £ % % .ower oleic oil or sunflower oleic oil;
and (d) 18-25% soybeaxg%#;[]z-sﬁ: g{ -30% MCT' s, wherein the coconut oil

and the Dl eo oil are dby 2080% padth olem oil;and. particul arly wherein the fat

conposi tion contains, (@egg% g‘gﬁ%\?epdlewﬁiﬁ;}tsuﬂﬁo&&ﬁbi)cfcﬁf;ﬁﬁ acid present

as triglycerides, (i) caprylic acid;, (11) 4-12parts of capric
acid; (iii) 7-20 partddbfl eybean gilgand3o (iv) 30-38
parts O}‘ o: eic a](c:i d; ey lbvgo(;;gﬂéq-sp?rts of linoleic aci d.h Furt her
particularly preferred ‘coragndomn ze t,. cqQnmpositions of the invention are

t hose wher ewmfhpmwwﬁ@n@w&anafm@%na@i W&?“Fﬁlz lauric acid oil is
bet weeni(B5/ gid wheir the fcothpokitioh aontains Aserd 00iparts byl weigHi@f pathinfatty acidci d
oil/lauric acid oil. Especially 35 preferred .are fat conpositions of the

i nvention _M@Fg}tﬁsl‘rﬁ@y? . _5’ of the palmtic acid oil -7- to the lauric
aci/d oil- is between(ip0/ 820pattsof caprylic atidsi | /| auric acid oil and 45/55

gzl r5n6t ic acid oil/l aly’ [ Q-Saﬁa}tg o?l:ipﬁcTJ?:?d;r ati o may be between 56: 44 and
(iii) 10-17 parts of palmitic acid;
15 _ (iv) 26-36 parts of oleic acid; and
| (v) 12-20 parts of linoleic acid.
Also especially preferred are corandomized, preterm fat compositions of the
invention wherein the oils comprise' h
_ (a) 23-29% coconut oil;
20 (b) 20-30% oleo oil;
(©) 14-25% safﬂqw& oleic oil or sunflower oleic oil;and
(d) 18-25% soybean oil; and
(e) 10-30% MCT's,
* wherein the coconut oil and the oleo oil are corandomized,
25 and particﬁlarly wherein the fat composition contains, per 100 parts by weight of total
fatty acid present as triglycerides,
(i) 8-25 parts of caprylic acid;
(ii) 4-12parts of capric acid;
(iii) 7-20 parts of palmitic acid;
30 (iv) 30-38 parts of oleic acid; and
' (v) 14-20 parts of linoleic acid.
Further particularly preferred corandomized fat compositions of the invention
are those wherein the ratio of the palmitic acid oil to the lauric acid oil is between 65/35
palmitic acid oil/lauric acid oil and 40/60 palmitic acid oil/lauric acid oil. Especially
35  preferred are fat compositions of the invention wherein the ratio of the palmitic acid oil




The corandom zed palmtic acid and lauric acid oils of the present
i nvention are mxtures of triglycerides having unique chem cal structures,

In native fats and oils, the 5 various fatty acids are positioned, i.e.
esterified, on one of the three hydroxy groups of the glycerol nolecule in
an ordered pattern that is characteristic of the particular fat or oil. In

general, the long chain saturated fatty acids, Cl6-Cl8, are predom nantly
on the 1 and 3 position, the nono and pol yunsaturated fatty acids oW the 2
or middl e position of the triglyceride nol ecule. A second distri BHIPASIO AU*
characteristic of the fatty acids on 10 t he gl ycerol backbone that exists
in nature results in a very large percent'age of the triglycerides being
so-called mxed triglycerides, i.e. each of the three fatty acids, or at

| east t wo,toahelairiffagideoil is bEtweeen 60440 palmitic asidoillayre aeid adlrand45fiSepalmitic
triglyceri : EAhi : s aje.ggsterified with
t he sane f%ﬁ?@%&@?‘gj fﬂrkl ¥gﬁn9|t F%ﬁ%zg%%’w‘éé%l %?gﬁld(%ﬁﬁs etc. 15

Cheni cal i nt er eThecorandamizsd palmisis agid and da is0f; the, Presqrit dpvention A s
the non- raRdeRts & tislyberides havingtmidtiethemical saraired. | mhadvorahart bing didie fat

or oil for a short f1od of {inme,. usual with a_catal yst .such as sodi um
met hyl at e. varjusiagy g‘”&& BEFPQS t‘l‘%i“?“ﬂé%/qno&lmﬁ(?gﬁﬁ 3}!{"{% FPEBY 9€er i de
and { earr &n %Ndera mamﬁem (}ﬁa?mmed' ° patemn ﬂ?ﬂkﬁdﬁaﬁcﬁﬁsﬁe_@gmfpaﬂmliﬂmegr

posi tions. .Thus, one-thir .each | i du acid ks on the one
posi ti on, Yheln grnezal thelons ehain s%‘%ﬁjﬁtﬁ ?ﬁ'&sd é&ﬁ"?#e W’B‘M‘&'&‘i‘&t‘i{ 8H2"t€ﬁ t he
triglyceriHand 3fposition, tetmono afid polyiumsdiurated fdttynacidsven that2tor mididle positiard so
results i e ' St halvEerd Y he
case of a Y SEELEARS mileci, 0 ReBH aRirklRAb/aL GHKEES! i Faplciadn 0
chai n18at uhatglyicdrat bgckhoing shat¢xists iiw naer msulty inca yerylargepercentagd o€ thevhen

pal m oi | Oﬁiﬁ%eﬁdﬂé ﬁéiﬂg%ucahéd RAREPHHRErA4ONE. eak N BF fhelthired PatBPacidd, B agase
in the amount” of palmUic-steari.c tyidlycerides fromapproxirmptely 3%in
the nat | vaeasttwoy greidifferenty 1Bereria oplyAsall amayeksifisymple iBlycorsias thase in

chai n, conghizhahy tieé Hydroxy groupslare estérifivd vaitletheahine Tatkypadids, B@Otripalmiswr bed.
Cor andom zgtjQn of .ar*tﬁgiic acid oil with a palmtic acid oil substantially -
alters the nirtalein F%f the independent native oils because the fatty
aci ds 16f bot h oiChemi€al inierdsesrification tdisomvatied ravidoarizariont (since itiajtesscthe inda- For

o aci aRp SERANSONOF Becired; s ashRpl A by e, o oif R Lifhord o
-8- Tabl e perieat ofytithe; usualiywdth a casalystsucoevsadiumdimethylate PaherfaiheacidOeiave
Eg cent | Nineir naural P%si?ﬂgxf&ﬁ%ﬂhlﬁ%h&éﬂnﬁe in a random &Bﬁ&ﬂ‘,g.feggqhauy
on cach of the three positions. Thus, one-third of each individual fatty acid is on the
20 one pos{tion, one-third on the two, and one-third on the three position of the
triglycerides. Randomization of an individual native fatty acid oil also results in an

increase in the content of simple triglycerides, or in the case of a palmitic acid oil, of ~
triglycerides consisting only of the long chain saturated fatty acids palmitic and stearic
acids. For example, when palm oil or palm olein oil is randomized alone, there is an
25  increase in the amount of palmitic-stearic triglycerides from approximately 3% in the
native oils to 11% in the individually randomized oils. Such long chain, completely

saturated triglycerides are particularly poorly absorbed.

Corandomization of a lauric acid oil with a palmitic acid oil substantially alters
the chemical makeup of the independent native oils because the fatty acids of both oils
30 intermix with one another on the triglyceride. For example, listed below in Table L is

the fatty acid makeup of coconut oil (a lauric acid oil) and of palm olein oil (a palmitic-
acid oil):



Myrii stic-(Cl4) 17.5° 1.0 Palmtic (C16) 7.3

©38.5 10 Stearic (C18) - - -.2.00 - 4.5 deic
(C18:1) 5.6 43.7 Linoleic (C18:2 0.1
10.8 Fromthis list it can be seen that palmolein oil has al nost #HP-9679c
acid or nyristic 15 acid. Coconut oil, on the other hand, contains over

50@6Iaugg% acid and a fairly high percentag§e of nyristic acid al so. Thus,
when cocCenut and palmolien oil are corandomn zed, there are many resulting
triglyceride nolecules which have a nmixture of palnitic acid and either
lauric acid or nmyristic acid or both - which cannot be the case when palm
olein oil is randon zed al one. 20 TableIThus, the resul ti ng corandom zed
pal m ol ei n and coconutpgh Akd Oxe BRan SAT e i IOWina3i1t he m xture
of nonrandom zed pal moleérn an B random zed
pal molein oil and nonrandom zed coconut oil. Native palmolein oil is a
collectign of triglycerides of dpgrc@gdnsStructures. CdPertehtinh zed pal m ol ein

oi 1 -coconut oil |§@_?I ection cerides of fferent

chem cal structures.. The physi,gal , bi ochem cal and,gutritional

properties of the-3usic gla I s/m’xta}}x1 of oils are diffefdnt. The effect of

corandoni zati on Ovytikie (@1gtyti onal 1diSstribution of fattyldcids of native

pal molein and c nut = o is pr nted in Table I1. alteration in the

posi ti onal di str?%g‘{"rhfr&&bst he fat ‘33 acids is indicat eé-g%y t he change in

the prop@rtion ofStefric (Qi8)fatty ac2fs in the 2-positi oIAfter

random zation, t ~ 'y one-thijgrd of each fatty aggg should be in the

~ 2-position. In p:g@{cﬁpbel?ﬁhomever, ﬁ'gt all of the fatty_acids are random zed
egual |y or conpl deiselgic(kd8i2 t he sp@dific random zati onl€dnditions.enpl oyed

or at the determ ned endpoint of the run. AHP- 9579 -9- Table Il Effect

chon_C?;ﬁgg%m égrtnl t?xps l%} itT ga% Eeosséehl ntaml Drﬂﬁéirglpqgﬁal.soﬂmgst l-‘lrg Tau'il%t Hd%? 'ngws' ic
PO 44%Cp8§0* acid. Coconut oil, on tHe@thétHahd2éontainSover 50% lauridadid and a fairly high %

2/:08| nFA- pegqeg%a_&ogf 'myriszii_csacid al-sc'»z.A Thus, when sgécpncﬁ' an'f‘f‘i:%%n 3)(‘1@%&118'5
3.9 cofandomized, there are many Jeshilting triglyceride olecules which have a mixture of
‘ palmitic acid and either lauric acid or myristic acid or both - which cannot be the case
~ when palm olein oil is randomized alone.

20 Thus, the resulting corandomized palm olein and coconut oil is not the same
| chemical entity as the mixture df_ _nb_qr_andomized palm olein and coconut oils or the
"~ mixture of randomized palm olein oil and nonrandomized coconut oil. Native palm
oleinoilis a collection of u'iglycérides of defined structures. Corandomized palm olein
' oil-coconut oil is a collection of triglycerides of entirely different chemical structures.
25  The physical, biochemical and nuﬁitional, properties of the three oils/mixtures of oils are
_ The effect of coré.ndomization on the poéitional distribution of fatty acids of
native palm olein and coconut oils is presented in Table II. The alteration in the
positional distribution of the fatty acids is indicated by the change in the proportion of
30 the fanty acid_s in the 2-position. 'After randomization, theoretically dne-third of each
| fatty acid should be in the 2-position. In practice, however, not all of the fatty acids are
- randomized equally or completely ur_id_er the specific randomization conditions

employed or at the determined endpoint of the run.




Cl2 25.6 66. 3 25.0 ' - 34.1 Cl4

9.5 23.9 9.4 42.6 Cl6 24. 2

10.1 24.7 34.0 15 C18 3.2

12.5 3.3 37.4 Cl18:1 22.2 35. JAHP-9579
23.1 28.1 C18: 2 5.8 40. 8 5.9

28.8 *CoCo =coconut oil and PO = pal m ol e oil 20 ** See tabge |V

for the nanes of the fatty acids Corandomi zed pal m ol ein and coconu® oi |
also differs inportantly in its bi ochemgam:g];opertles froma mxture of
native palmolein and cqeonub
significant for use in it e 1 "

of triglycerides in the |ntest|ne pmmmse hydrol yzes the fatty
aci ds attheland3p03|t| uleing in two free &g )

2- monoglgyceri de cont ai ni ng é.‘g
| ong chai n saturated fatty 2

than if it is present in gut as a ~m)noglycerid Palmtlc idis the
maj or saturated faty aci d human m4. riglyceri deEP S a@_l ong

chai n, C16, fatt acid. JLong chain fatly acids are not as wel| "absorbed as
short chain or %Fr“&"{ed fatty acids, yet the palmtic acid of human mlk

is wel Iloabsorbedcbecause t hggpal m ti c4_esci d of human g0k i s preypogi nantly

in the 2-positio and, aft i ntesti a di gestion, t maj orit f the
pal mtic acid isEBpesent |nf he intestihe as the rmre;]geadlly aﬁs@rbed

2- monopal m tin. 286 seen | r66|'&b| e || above254or andom3det pal m
ol ein oil /coconu il has tgkple the 29_.’r’@unt of palmt acid i
posi tion of the }?glycerl déesas does m xture of I’latdl{i/e pal m or]ﬁztégn oi | argy

native coconut oQl6 Accordi2dg y, the ltﬂ,llrltlonal val 2&.70f the S&.@ndon zed
fat co sitions the invgption is gignificantly inpgoved vmtfy jespect to
prior all vegetable oil fat conpositions which use only the natlve palnitic
acid oils. AHB18379 - 1@82.2c0r andordzhti on may be &3donpli shé®.-by heating
fromO0.5 to 4 hogng:2 prefersgbly 0.54082 hours, at tggperatureggromierr]
preferably 1 [err] with 0.05-0.50 percent, preferably 0. 05-0. 15 percent, of .

sodi um et hyl at e* pCeGe aicocorut oit and PO = palai oleincoib or andom zat 1 on process
shoul d 26 ovi de p#* rSetitableIV forahe hamesof thefitty agidd preferrably 33% in the 2
position of the triglycerides. The present invention also provides a

Contai ning the.  Corasmigel pBled Yicth G Eocihut Yt BTIEtR Bbofiidly ih I8
descri bed aboohemsebpropgnasml;dmmmﬂ metpwnfdemmdpmonuomls aThisot ei n
source, a CFfapdhed S RArGQIATY sighiicambRoPBSd B fofafit/ Fhititidhal pIRIELAS 1dTkRer @l S

25  digestion of triglycerides in the intestine, pancreatic lipase hydrolyzes the fartty acids at
the 1 and 3 position, resulting in two free fatty acids and a 2-monoglyceride containing
the fatty acid of the glyceride 2 position. A long chain saturated fatty acid is less well
absorbed as a free fatty acid than if it is present in the gut as a 2-monoglyceride.

Palmitic acid is the major saturated faty acid of human milk triglycerides. Itisa

30 long chain, C16, fatty acid. Long chain fatty acids are not as well absorbed as short
chain or unsaturated fatty acids, yet the palmitic acid of human milk is well absorbed
because the palmitic acid of human milk is predominantly in the 2-position, and, after
intestinal digestion, the majority of the palmitic acid is present in the intestine as the
more readily absorbed 2-monopalmitin.

35 As seen in Table IT above, corandomized palm olein oil/coconut oil has triple the
amount of palmitic acid in the 2 position of the triglyceride as does a mixture of native
palm olein oil and native coconut oil. Accordingly, the nutritional value of the
corandomized fat compositions of the invention is significantly improved with respect
to prior all vegetable oil fat compositions which use only the native palmitic acid oils.




10 ‘and other nutritional factors. The product may be a ready-to-feed
liquid, orin the formof a powder or concentrated |liquid adapted to

provi de a ready-to-feed formby the addition of water and stirring. The
product preferably contains 2.2 to 4.0 g, advantageously about 3.6 é\}b?9§79
fat conposition of the invention; 1.2 to 3.0 g, advantageously about 1.5 g
of protepn, and 6 to 9 g of car bohydrate '19\'-Jr 100 m of the 15
ready-to-~~eed liquid formula supplying preferably 60-75 kcal per 100 m. As

protei n sources t i(RrandbiNizRGoN Ay dRestcd islllsd5b’3~l héatirlg €Foii 015 (1©- 4-hours,
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car bohydrate _source, | actose is referred i n_farnul as,f.or nor
30" heal t hyof hibasder OF saBeraauth el skl dorimoTe. 4 maRiESPe FoTn B HPan: <
suffering fraddigjohcoft aaesri and Isdetinge The predun gereferablyoromtainsl 2.20twided ryg,
I nt ol erance. t tr.er , . Ry, tain. traces S
w1 pr ot of redvaliEtBusd Al R E of Bitel B5hBIRAE oL R ByPaiddit ARk
may be sucr oadvantageousty abgutdd g of prog¢incansks 109 grof casbohydrate cperbliOfanl ofithof
corn syri4p s ﬂg@' ?#fqmq#, f£0 be used in
conbi nat :58n MF%WQI@%{@E 3 Bﬁl é}@ lf\kg'uct ormul a) woul d
contain nutriti onsl meewms(a TR Man begnemmmé mem)m&gg of gasein dedihd
ron: copper o LisTm TSRS, WheyPpiohéih o tertats Oy beah AONCIA isdTRdngow I, |
| pp Zi di S I U | Vi
D, Vi tam n EPrOiReth BYGRAIYZEd ¢ P‘Q&Wn‘-‘aéim AR, Cow's RHHPIBGRTGH (R0
B12, vi Itam Nthiat ofPiith&d hﬂ!kllﬁ seﬁl(hﬂslchsﬁﬁlaﬂd\&h It proteirt: hCbwhamilkd
i nosito uct. cou a|n t.her putritiona tor
taurt ne.20; o fps A0 R Pisia A 20% héy Brsfing whbthl BAs milfBes hcudPa, 23
fatty aci ds.cakein andenbeutm%wmuylpnaeaissAcponhnglyahaprmemlusenbnmlylbp adapedes e
food product ts,
sai d products@gﬁn éuﬁﬁiltr?ﬂmﬁ‘% n’;@? ﬁ'% ?ém u%&d&%@r%%@%%WW%rwgg as
fully descri mqumb@ﬂyheyrmowmﬁecm whey contains a very high proportion of the
_ minerals of milk, the whey is subjected to demineralisation, in particular by
25  electrodialysis or ultrafiltration, to prepare whey protein. When a milk-free diet for
: infants who are intolerant of cow's milk protein is desired, the protein source may be
isolated soy protein or hydrolyzed casein or whey protein. The protems may be used in
combmauon
- As a carbohydrate source lactose is generally preferred in formulas for normal,
30 healthy infants. However, lactose would be contraindicated for infants suffering from
galactosemia, lactose intolerance, or cow's milk protein intolerance. (In the latter case,
the lactose may contain traces of cow's milk protein.) ‘Where a milk-free diet is
desired, the carbohydrate source may be sucrose, corn syrup solids .(glucose
. polymers), or a combination of corn syrup solids with sucrose. The carbohydrates
35 may also be used in combination.




be a ready-to-feed liquid or a powder or a concentrated |liquid adapted to
provide the ready-to-feed formby the addition of water and stirring. The
product preferrably contains, per 100 mMl of ready-to-feed formula, 1.5 -
2.5 g of protein, preferrably 2.0 - 2.2 g of whey predon nant pr oAHP95M. 2
-6.0 g of fat, preferrably 3.5 - 4.4 g of the 15 preferred corandom zed
fat blend of the present invention; and-417 - 11.0 g of carbohydratsg,
preferrably 7.0 - 8.6 g consisting of approxi mtely equal parts of Mact ose

and gl ucose pol W&E&o ' Afood Prods hfah Somih P Woald ¥ faim @tﬁu‘ﬁﬁﬂl /
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with the other ts ave een separ at el omnbi.ned

conbi nat i oﬁdﬂén‘l g’!ﬁJP&ﬁ“F’F‘b PERAuEt cAptatns theryi ‘“Peﬁ’d?“ﬁlf ?@ee‘hequ d,
concent rat ﬂd:ridoﬂallﬁctefs desvritssd dlibye for thetetmeformula, bur iff amdanBsuitsble fornheaner .

Fol | ovithg BEierh] GObERnRhe T 0 | DT P Lot o6 Ghe fat bl ends of the
i nvention, util Therinvention in¢ladéscaipropessifor thecpreparation) of thecfat compbsitioisbyh and
b 1 opr osonPBEedhé Empdlent @2?1@ e} b (BB (69 P e et e comoslicpy - 21
fatty aci dtogether in suchpoopamtiens thatithe resaitany compositiom hgs mneeqwqedncommﬂgomcu ds
are of fatty acids. Additionally, an emulsnfymg agent such as lecithin or diglycerides, in an
25 amount up to 2 percent of the total weight of the fat composition, may be blended into
the fat mixture. Soy bean lecithin concentrate is commonly used, and since the
concentrate contains essentially the same amount of fatty acids as in soybean oil, in the
examples of fat blends presented below, 1 percent of soybean lecithin concentrate is
included in the listed amounts of soybean oil. The proportions of the oils to be used
30 can be calculated from the fatty acid profiles of the individual oil components. The
blending is preferably performed at a blending temperature above the melting point of
the fat mixture, whereby each component oil is in the liquid phase. The heating of the
oils to the blending temperature and the mixing of the oils in a conventional mixing
apparatus should be carried out with careful temperature control. A blending
35 temperature within the range of about 36°C to 50°C may be used. Oil soluble vitamins
are normally dissolved in the fat composition as a preliminary step.

S’



“included. The fatty acid percent age' val ues used el sewhere in the
description of the fat conpositions of the invention are arrived at in a
simlar manner. The ratios of lauric acid oil to palmtic acid oil of fat

blends Ato Hof Table Il are shown in Table Illa. 15 Table Il

Cor andomi zed Fat Blends Wth Preferred Ols And Their Fatty Acid

Composi t pans 20 Pal m Ol ei n

deo OI% PalmOein  deo Low Hi Low MFR-9579 Aux
B C D E E G H befnu . 25* 27* 27*

25% 28* 20%* 28* 26* Paln1ole|n 32* 35* - - . 26*

38* - - - 25 d eo- ' 35* 32* -

26* 38* Saf f | oVifo prepare the nﬁ&monallyscomnBte food prodlm. the completed fat mmmﬁ'e is

ggybean mixed w%ﬁ fhezé’thgr c%%pgne&r? \yhlcwh%ve Jc;%eg1 se%%ragtelyz % @%%éﬁ agtges
1.3 1.4 combinationds theg emulsificd Processing 1o afimal zeady-to-feed liquid, copcantratey 7
14 6 13 5 '-%lﬁ‘fzo @9& E%%&w“e@o&%aconvcnuonalm tﬂ' 5.1 5.8 5.4

) 4 12,5 15.1 18.9
1 1 6 135 9 c18 The practice of thesinyention iy furtheg reprgsegted l;y @e foljovgmg examplesz 1

35 Cl6: 1 0.1 0.1 1.0 0.9 0.1 0.1 0.8 1.1 C18:1
40.6 34.1 35.0 41.5 39.4 42.2 3’&. 1 55. ? C18: 2 16.0 18.8
15.9 13.3 16.6 16.5 16.0 14.8 C1 0.9 1.4 1.5 1.0

1.0 of 9 ] 1f 4 Tablé n‘g @ekax&migtngfan‘omdsw the ’iﬁvé}&ﬁmTahn&mg/&nw théleouAr g
nanes of the aci ds mtic Aci
G 1 To Laur Ipz;eta gf% fatingredients: ‘Blend'A an&% rgscgt fetédda %&;&dé é“ﬁh

Palmitit0 oRdh oilt iBlénd3l@and D represemgréferred €at blends utlizing aleoiail. An Table I,

gg 443 6 he fany5§0i8/ 1taidd ot add up to 100% because Bnly the major faﬁ; acids are
' ' included. The fatty acid percentage values used elsewhere in the description of the fat
compositions of the invention are arrived at in a similar manner. The ratios of lauric
acid oil to palmitic acid oil of fat blends A to H of Table III are shown in Table IIa.
15 : | '
20 - Palm Olein Oleo
Qils Palm Olein Oleo low Hi Low Hi
" A B C D E E G H
Coconut 25%  27* 27 25%  28%  20*% . 28% 26%
_ Palm olein 32 35« - - 26%  38*% - -
25 . Oleo - - - M 7S - 26" 38
~ Safflower oleic 28 15 15 28 29 27 25 15
Soybean 15 23 23 15 17 15 21 21
ek S
C8 1.7 19 19 1.7 19 14 19 1.8
30 C10 1.3 14 14 13 14 10 14 13
C12 13.6 147 146 135 152 11.0 151 140
Ci4 48 51 58 54 52 39 57 57
Ci6 170 182 134 125 151 189 116 139
Ci18 30 32 73 68 29 32 6.0 7.1
35 Clél 01 01 10 09 0.1 01 08 1.1
' C18:1 40.6 341 350 415 394 422 381 359
C18:2 160 188 159 133 166 165 160 1438
C18:3 09 14 15 1.0 1009 14 1.4

* Qils corandomized
40  ** See Table IV for the names of the farty acids
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C 62 56.4/43.6 D 57

56.1/43.9 E 54 48.0/52.0 F 58
65.5/34.5 15 G 54 48.2/51.8 H
64 59.0/41.0 Table IV shows the ranges of the fattyAH-979

conmposition of human m | k. These ranges wgre taken from 11 publi shed
reports fromthe U S, Geat Britain, mdda, 20 West Gernany, Augtralia
and Finland from 1965-1983. Further variances from t hese ranges wi M be
found in other geographic areas, for exanple, where the diet is largely
vegetarian or where fish or ot her seaf e a major food source. The fat
conpositions of the invention have a fMI d pattern reasonabl y simlar
to that of human ml k. 25 TRatio : . YQikTé baur

Fat Acid _ Ranges Reported 08 Capryl i C

0.1 Clqs Capric 0. omb Cl2 Lauric

3.1- 6.3 35 Cl4 s 5.1 - 7.4
Cl16 Palmtlc MZO.Z- . 8 Steani

5.5 - 10.4 Cl16:1 Palmtol erc .7- 4.1 1 Aeic

29.4 - 46.9 40 C18.2 L|noIe|c 7.2 -
15.6 C18: 3 Linol enic A §7 AHPS/44.0. 14. Exanpl e 2

Tabl e )0 bel ow gi ves seven Burt her exagpl es (I 0) of seM4/d8@om zed fat bl ends

of the invention. These exanpl es ut|I| e the differ LIS in each group
in the preferred anount f>c<)¢'l t hat part| ul ar group. %’tﬂbﬁd I n ot her

tables herein, the fatty ddids are 5 57listed by theés@lMB& of carbon atons
in the chain, also notinggositions o§4unsat uration,, (gl ng to t he
conventional practice. Reféerence may be nade to TabI e ove, "Human My
Fatty Acid Ranges", for cdfrelation oP8the name of tﬁﬁeﬂﬁﬁt&y acid with
convenig onal nurrer i cal degggnation. s4 48.2/51.8

H 64 59.0/41.0

Table IV shows the ranges of the fatty acid composition of human milk. These
ranges were taken from 11 published reports from the U.S., Great Britain, Canada,
20 West Germany, Australia and Finland from 1965-1983. Further variances from these
ranges will be found in other geographic areas, for example, where the diet is largely
vegetarian or where fish or other seafoods are a major food source. The fat
compositions of the invention have a fatty acid pattern reasonably similar to that of
human milk.
25

Table IV
H Milk Farrv Acid R

30 Fay Acid

C8 Caprylic
C10 Capric
C12 Lauric

35 Cl4 Myristic
C16 Palmitic
C18 Stearic
C16:1 Palmitoleic
C18:1 Oleic

40 C18:2 Linoleic
C18:3 Linolenic

bW E

oonv™en

ErSBNo-

o

N
ouBwuBuwoo
0



“Table V 10 ' ’ Pref erred Corandom zed Fat Bl ends Wth

Oher OQls Wthin The O ass A** | d K L M N

Lauric acid oils coconut : - 25* 25* 25* 15

25* - 2b* 25* pal m ker nel ' M_ag%slg
25* 25* Palmtic acid oils paI molein . 32* 32*

32* pal m~, _ '5’42'* 32* 20 ol eo

32* A8 32* 32* Oeic acd oils safflovver oleic-
28 28 2

28 28 TableVbe?@w?wefs' ev&fﬁﬂh%fe amples (I-O) of éSrandomized fat blends
28 25 ' rt]olelc aCId'l%e ; xamples ( %o wleg at blends
15 saf f | ower Of the invention. seexamples utilize thel@tfferej\v,o%mach group in the preferred
15 amount for that palrﬁcular p. HereRitid in &Béﬂ&ﬁfes héfkin, the fﬁi}Zamds are

13 6 138§ ifsged by g1e ngmger o% @%b0é2%0@f612n the chaln. also noting @OSlil?né of
17 O 18.1 ifisaturatiénCaccarding tolthe Gofisdntional practice. Reference?mﬁ be tndde t3 Table

L3, 5.8, Taf ot adeg ey Acd R o g é%er?wf?%e?faz%“f

12.0 16.3. acidavi¢iéonyentional numerical desxgmlon 0.3 0.9 2.3 2.3 0.9
2.5 * oils corandonm zed ** also in Tab *** See Table IV for the
names of the 40 fatty acids AHP- -15 Exanpl e 3 Tables VI and

Vi1 bel ol denonstrate the si gnmfeatres pIeRgs r et i on of fat
obtained with the corandom zed X "l Ahele Riassht i on. Table VI shows
the reduction in excretion of the r“o'tal fatt aci ds and of the pal mtic
acid itself froma diet 5 contalninglcoraddoni Z&d cokonut M)al nﬂ:bl ei rQoi |

conpared to onw the same.

coconut 25%  25% 25%

15 babassu 25* 25%  25%
palm kernel _ _ 25%  25%
Palmitic acid oil
palm olein 32% 32% 32%
_palm . , 32% 32%

20 oleo _ 32% 32* 32%
safflower oleic 28 28 28
canola 28 28 28

_ sunflower oleic 28 28
N ' .

25 Linoleic acid oils .
soy 15 15 15
safflower 15 15
corn 15 15 15
- iAok ' 3

30 C12 13.6 135 114 135 113 113 129 127
C14 48 53 48 48 48 53 50 5.6
Cl6 170 120 17.0 181 18.1 120 173 13.0
Ci8 30 69 35 33 38 74 30 65
C18:1 40.6 436 427 325 346 457 428 389

35 C18:2 16.0 120 160 21.7 21.7 120 163 16.7
Ci18:3 09 03 09 23 23 03 09 25

* oils corandomized ** alsoin Table III *** See Table IV for the names of the
40 fatty acids



et

ratio of nonrandom zed coconut and palmolein oils. Table VII shows the
reduction in excretion of palmtic acid froma dieéet containing corandom zed
coconut-palmolein oil conpared to one containing the sane ratio of a

m xture of randoni zed palmolein oil and native coconut oil. The AKP-2%7%n
data given bel ow was obtained on young male 10 rats according to the

nmet hod described in U S Patent No. 3, 54‘215560 i ssued on Novenber 24, 1970,
to Tomarelli et al., under "Part Il" of the Exanple, at columm 4, [¥nes
34-73. Despite the fact that the ratEgdpmple3 fats very effeciently, nmarked

Coadr | v derone: MaBles Vigiad VI belobf Beaionsadle B SighthichRf FOHREbE RIreBbRof
And Pal m Ofai obtairied wich thescofimdontized fathienudsi of ahie invention.- Pablm VA showsGhe 20
Rati o recmghi'n\{ $h excretiod’ of it tpjal fany acids IR df'the palmitiER&id? ntgelf ﬁ%ﬁ’ﬁ déee

Qls
Excreti®n containing corandomized coconut-palm olein oil rompared 40 ope gentaiging the same

---- Pal ”}éfl&ofgfdé\gw c&ﬁngt a(gndopaém%iétﬁzms Table VR sh&ws?the reéuc'itoﬂ i

9.7 0.7 5.3
0.7 35/65 excretioryofipgmitic acid from a djetgontaining ¢ ized 5099““"2&'5'[ etev] oilg
25/'75 corhpéred-t6 one cﬁnﬁnﬁné the same ratio df-almixtire of qaifddtnized Palm olein oil

al | dlfferen&es are stati, Llﬁg ﬁ¥ﬁﬂ ﬁﬁaflcant Tabl e Vlll’ Versus That ﬁor
Coconut O ANERNAEVELOReDNE il ofi data giveq below yas obtainéd pp young male

Cor and10 CoetP@cberdisg to ke mséthod deseribed: irb%).87 Patent Nol 13,542,560, issued on

‘;’. E23 8 g 40 November 24, 1979 [94'8 atgl}%all%naer % lb o)f the Example, ato’c&mzm?#'s/ 65
8. 6[ err] 0. Tine$ 134¢73.f Despitestherfact thatithe iratlabsorbs datsf veryreffecienthyr- mﬂ‘ked 165’
The data i e on of
both total gtf??%@%c mREDRRAL Bubferich® of HaPidud B0 cofftiontiditon "aré et

| auri c aci demanstrated;

15
20 Ratio Native Corand. Ngtive Cprand.
CoCo/PO Qils Qil Qils Qil
Percent Excretion
----Total Fatty Acids---- ----- Palmitic Acid -------
25 53/47 3.5 %13 1.3 £0.2 9.7 £0.7 3.2 0.6
44/56 5.0 £0.3 2.1 +0.3 13.2 0.7 5.3 +0.7
35/65 7.4 +0.6 2.1 £0.3 16.6 £1.3 4.5 +0.6 _
25775 7.4 £0.7 42 0.3 16.1 £1.5 8.6 £0.7
30
35
. 53/47 11.5 £1.4 3.2 0.6
40 44/56 10.0 £ 0.8 5.3 0.7
35/65 7.8 £1.2 4.5 £0.6
25715 10.3 0.7 8.6 +0.7

all differences are statistically significant



acid oil of the invention when conpared to the same m xture of the native
(nonrandom zed) oils. These sighificant reductions in excretion are only
partly 5 expl ai ned by the increased anount of palmtic acid in the
2-position in the corandonized oil. These data al so show the parti cOF&r9379
signifcant reductions in excretion of both total fatty acid and of palmtic
acid when-the ratio of coconut oil/palm ol dPn oil corandom zed is 35/65 to
53/47. Adein, these i mprovenents due to the invention can only be partly
expl ai ned by the ThedatairTabledlirdendnstrives thel surprisingreductions iexarétion of both

2-position o . Lged okl , .. i A g .
further surp{q@:}%@;%ﬁg@&hffﬁ"ﬁ%s%% ?Wﬁg ﬂtg:boér%gﬁa‘r(;onr%\/l z% é%ﬁg?ﬁs'}igﬁélﬁgn@

i nvention. Tadid oihtaf themimventionewhengeompansdt tod the samesmixtuex fetheonative

pal mtic aci donai z | s W YT a) '
vent i o 1stoblaenfpaliam,  hesd digrinddic vl fo Brigh ard onkyBanly
and randéni zexplaisedi by ghecingreased ameuns of palmiticapeid; inidhe 2rpesisiont i the nce
the amount oforReddHhiz | &hi el ' w hé ot h
t he cor ando(r)nézed,dgiil’%grﬁﬁt %b%-gézﬁﬁ%eﬂo%e%?%ﬁ%% zed gél }/egi?ﬁii%{h?up

A possi bl e esXsretioaaf otk tofal fatpsec 9@2@3@@@ n egatio f corontiNgalm n
thf profil edﬂtéiri?ﬁ dto?mtoﬁiif ; aéd\jsstasm.abeﬁf /47 gk%/gmf thiéee dilﬁi)rdmfogﬁ aﬁdgmt;ﬁcled
oil conpared._to that o e _mxture.o ne native and one.r.andonized.oi
(e, “he. pal inventonianpray BS paiil.exlifi B fhereri ot br BRI i

i n the dOr antie2ipositiom ofithe ecramdomibed oikl cul at ed and is shown in Table VIII
below. 25 Table VIII Percentages O Long Chain Saturated Triglycerides

Rel ative To The Proportions O Coconut Gl And PalmOein G| That Are
Coarandoni zed 30 CEhedata imTable VIl demonstratepoat furthensumprisingreswh withnespget tatthe

22} ? 6pal Mt GrafontizEd bilf ogﬁk.d@g?ngéﬂ This data demonstrates ggéﬂ%ﬁ%ecreases in

4.4 0/100 excretion of palmitic acid of g corandgmized layric acid-pajmiticragickail ef-the inventioms

it can g segRed édthpared td B SinbilARAIXGIrR bf fhati ¢ fafidack 6il Afd ARSI AR Shlinfid he

corandom zec, 5 5 “rhsse resiits B indeed whexpectbd since the amognt of pamin acid in the 2-
position is approximately 33% in both the corandomized oil and the mixed
nonrandomized-randomized oils. '

20 _ A possible explanation for these unexpected results lies in the change in the
profile of the long chain saturated triglycerides of the corandomized oil compared to that
of the mixture of one native and one randomized oil (ie. the palmitic acid oil). The
amount of palmitic-stearic triglycerides in the corandomized mixtures may be calculated

- and is shown in Table VIII below.
N\
25
. . Table VIII
p Of I Chain S { Triglyeerid
Relative To The P ions OF C. Oil And Palm Olein Oil
That Are Corandomized
30 |
Coconut/palm olein % triglycerides containing
S Iatio _ Iy palmitic and ic acid
53/47 1.4
35 44 /36 2.2
35/65 3.2
25/75 - 44
0/100 11.0



triglycerides increases from1.4%to the 11%that results when the palm
olein oil is random zed separately. Thus, the expecially favorable
absorption (ie. reduced 5 excretion) acheived with corandom zation may be
expl ained not only in the proportion of palmtic acid in the 2-posHP:I579
but al so, and apparently nuch nore significantly, because of the reduced
amount of the long chain saturated trigl-y&erides of palmitic and stearic
aci ds, which are poorly digested and absorbed. 10 g

e Tl s o et sttt

i nventi i cu i i

ot " ieicitastd T e, sorandamiz) pUUES, D PUSEHBESAE UG- SSRHE AP | &

1|‘3f)r g or Endﬂilglywrldw mc’tEases from 1. 4% to the 11% that results when the ﬁﬁd aeﬁroﬂ:aé
ends For breterr

S0 a1 rangmied sEpatdisly. Ths, the sypegially Sayofablelphadgpfion (2.'reduced
30 1 excidtion) azhbwed ®fth corahBorBization way bel explained not only idthe prapbrtion 15

% 22 \eof Baimifi® s5RAE 2Pdicion, put alsq, pnd dipgrentty yuch didye sighffcana)l

Fatty aci dbecauseaf the ggluced amount of the long chain sawgrated triglycerides of palgidc and1. 9

8.5 21.1 s ari ; ; absofbedS: 8 6.9 7.4 3.0 6.5 Cl12
ic acids, which ago ooty digestid End afs

16.6 12.1 5.5 4.2
2.3 1.8 4.8 5.1 3.8 Cl6 9.6 15.8 6.7 11.1
11.9 (.6 9.6 30 C18 W 2.4 2.8 1.4 1.7 2.3
2.5 2.0 C18:1 19.6,.19 1,.23.8 33.5 26.5
C18: 2 Table DX, belqw shows $6vgs cqrandgmized faf blends gf vie taventio: o. 5
1.5 1.1 Opﬁmculﬂy&'or Gsedn forinulas for freferm orlowBirthweighi infants) These fat L
triglycerides * Ex* t fatty acids
AHP- 9579 - 18- %Féﬂ@g&oﬁgf@?@%ﬁaﬁh%#%%pgﬂ f&a‘@ﬁ}‘@’l i ch ol eo
oil is the palmtic acid oil corandom zed with coconut oil. 5
Tabl e p§ Fat Bl ends For Preterm | nf antMal ni ng Corandom zed O eo And
Coconut Q|
Eat Blends For Preterm Infants
S I u ¥ vy X X
Fat i
Coconut oil 30 21 12 28 25 27 20
20  Palm Olein oil 10 30 10 24 20 20 15
Safflower Oleic oil 25 21 15 8 20 25 20
Soybean oil 25 18 13 10 15 18 15
MCT 10 10 50 50 20 10 30
Eatty acids*** ~
25 C8 87 81 337 335 149 85 211
C10 46 42 38 69 74 30 6.5
C12 166 121 74 55 142 151 11.6
C14 55 42 23 18 48 51 38
Ci6 96 158 6.7 1.1 119 126 9.6
30 Ci18 24 28 14 1.7 23 25 20
Ci8:1 3113 343 196 19.1 238 335 265
C18:2 187 161 10.5 91 133 157 128
C18:3 1.5 1.1 08 06 09 1.1 09"

35 *MCT - medium chain triglycerides ** Preferred
*%# See Table IV for the names of the farty acids



Fat’ ingredi ent T AA - AC  AB E AE AG 10

Coconut oi l 27 ‘30 © 20 12 21 8 25 A eo oil

20 10 15 10 30 24 20 Saffl ower .oleic oil 25. 25 20

15 21 8 20 Soybean oil 18 25 15 13 18 AHI®9579
15 MCT 10 10 30 50 10 50 20 15 Fatty
aci ds* C8 . _ 8.5 8.7 21.-18-33.7 8.0 33.4 14.9 Cl10

4.4 4.6% 10.2 16.0 4.1 15.8 7.4 Cl2 : 14.8 16.4 11.3
7.3 11.5 5.1 13.8 Cl4 54 56 40.-24 46 2.1
Z 8 Zg_ 6 3C% 6 E‘a%lex ghogvs fa;lblgnds fgryre(g@ glfants in wExcg oleo 0116 i§ tl@; pegmguc 10%8
0.3 0.9 md'oxlcﬁraﬁdéii:&bdmthcoconutoﬂ 34.5 31.7 27.2 20.1 35.7
20.2 29.8 C18:2 14.2 17.9 11.7 9.7 13.9 7.3 11.8 25
C18: 3 1.2 1.5 1.0 0.8 1.2 0.7 1.0 * See Table IV

for the dames of the fatty acids Exarrp }Ea]ﬂﬁ_xaven bel ow are t wo exarrpl es of
the conposition of a conplete igfakt WolsFa ood product using a
corandom zed fat conposition of ! . '
preferred fat conpositi onContainingiComndomized OlecAnd Goconiat €4l i tic acid
oil-lauric acid oil fat blend of the |nvent|on may be used. ("PO' bel ow
stands for pal m_ 35 olein oil, and 'S-Q ei.c" stands for saffl ower oleic
oil.) AHP- 9sEatingredienty anpl e 5 AATerdBror AQ as A\ PAE ei AG

non-fat 10i | K  CoconuPwilpr ot ei n arxy demqgner - 20 ipsol aje\ 58
ali zed whey FatOEeo l..s) % PQ - 25% .

Coconut - 32% onut - 32% 20.g ¢ - gg% %88 3Pei c 24 289800
Saybean - 15% Saffloweybleivroil 15%28ar bdfydr ag@ 15 21 8 20 | act ose

sucrose Soybean oil 18 25 15 13 18 10 15
MCT 100 10 30 5 10 50 20
15 Fartty acids*
C8 85 87 211 337 80 334 149
C10 44 46 102 160 41 158 7.4
Cl12 148 164 113 73 115 51 13.8
Cl4 54 56 40 24 46 21 50
20 c16 98 82 75 53 11.6 78 9.1
C18 49 36 37 26 63 46 47
C16:1 06 03 05 03 09 07 06
C18:1 345 31.7 272 20.1 357 202 29.8
U C18:2 142 179 117 97 139 73 118
25 C18:3 12 15 10 08 12 07 1.0

* See Table IV for the names of the fatty acids

Example §
30

Given below are two examples of the composition of a complete infant
nutritional food product using a corandomized fat composition of the invention. In the
examples, the preferred fat composition is used, but any corandomized palmitic acid
oil-lauric acid oil fat blend of the invention may be used. ("PO" below stands for palm

35 oleinoil, and "S-Oleic" stands for safflower oleic oil.) - |



Constituents per liter “per liter 15 Energy

kcal 676 676 Protein g
15 21 Fat g 36 36
Car bohydrate g 72 69 20  \Wat eABP-9579
904 898 Linoleic Acid ng 3300
3300 Vitamn A 1U 20t} 2000 Vitam+y D I1U
400 400 Vitamin E 11U ' 9.5 N
9.5 25 Vifam 55 - 100 Thiam n
(Vit Bl) M'F&FMB% 670 Riboflavin (Vit B2) ntg
1000 1000 Vitamin B6 ncg 1A 1B 420
420 Vitam rPrBfeih ntg non-fat milk soyprotedn30 N acin ncg
5000 5000 Folic Acid (Faind nere g isolate\ 50
50 Pant 6t henic Acid ntg atizedhw 2100 Bi otin ntg
15 o _1)35 Vit C (Ascorbic Al\;:(i)d %g PO - 25% 55
35 Chol i nteat k@pls - nosi t ol
32 w 27 Tauri ne ng Cocon!lt' 32% Cwo %g% ”940
Carnitine ng :g;-Olenc-ZS% 3‘03“5 ﬁ%ﬁ eot i de
nmonophd@phat es ny 29.5 oybean: 15%;  Spybeam-
420 600 Phosphor us ngy 280
280 MagnesiGarbplydrat lagtgse SUCT%® | ron ngy (W wo)
12.0/1.5 11.5 Zinc ny 5
5 45 Man e g -l 50 : 150 Copper ny
470 WO | odi ne ntg mﬂn& m%
60 Sodilém ngy , 150 200 Potassiumng
560 Energy k@0 50 Chloride ny 676 676 . 375
375 Protein g 15 21
Fat g 36 36
Carbohydrate g 72 69
20 Water g 904 898
Linoleic Acid mg 3300 3300
Vitamin A U 2000 2000
Vitamin D IU 400 400
Vitamin E IU 9.5 9.5
25  Vitamin K mcg 55 100
Thiamin (Vit B1) mcg 670 : 670
Riboflavin (Vit B2) mcg 1000 1000
Vitamin B6 mcg 420 420
Vitamin B12 mcg 1.3 2
30 Niacin mcg 5000 5000
Folic Acid (Folacin) mcg 50 50
Pantothenic Acid mcg 2100 2100
Biotin mcg 15 35
Vit C (Ascorbic Acid) mg 55 55 -
35 Choline mg 100 85
Inositol mg 32 27
Taurine mg 40 40
Carnitine mg 37 8.5
Nucleotide monophosphates mg 29.5 --
40 Calcium mg 420 600
Phosphorus mg 280 280
Magnesium mg 45 67
Iron mg (w/wo) 12.0/1.5 11.5
45 e 15(5) 15(5)
Manganese mc
Copper mg & 470 470
Iodine mcg 60 60
Sodium mg 150 200
Potassium mg 560 700

50 Chloride mg 375 375



AHP-9579 -20- Exanple‘6 G'ven bel ow.are two exanples of the conposition of
a conplete preterminfant nutritional food product using a corandom zed
preterm fat conposition according to 5 the invention. In the exanpl es,
the preferred pretermfat conposition is used, but any corandoni zedAHP-9579
palmtic acid oil / lauric acid oil fat composition of the invention nmay be
used. ("P& bel ow stands for pal molein 0i®0-and "MCT" stands for

medi um cH n triglyceridées.) 10 ' 2A
2B Protein - non- ' Non-fat m |k and

dem ner - and dem ner- alized whey alized whey 15 Fat (oils)
MCT - 10% MCT- 10% PO - 20% d eo- 25% Coconut - 27%

%Cog-gt Ca §7‘r’1@ cSi - Giviinthelow! afé two ﬁanﬁltfsidf the &&Q{pg‘siﬁdﬂeoﬂa lcori:ﬂ[&te pmgéhyilhmtl -
% rbo .at . acgt ose .an actose an ucose
bol yers . gREHORAL fod prpduce yaiog; 4 ferpdomized Bisterm fat compostiian, ftcording 10

per |iteld 25h&irvenyiolc & the examples, the preferred pretefifi Fat composition is usédl, GuPamy ei n

g 4 _ corandogki_zid E%%%%%cé‘? g{l é lgmc acid oil fft 'cgm'f)ﬁgitign of g;g invention may be

86.5 30  \Wased. "PO" below stands for palm olein oilggei "MCT" stands for gediumrchain c

Aci d ny : . 4000 4050 Vitamn A 1U -
2400 miglycetid) vitamin D 1 U 480
2430 Vitamin E IU ' 15 36.5 35 - Vitamn
Kncg 10 70 2A 105 Thiami n (38t Bl) ncg
800 Proteir 025 Ri boflavin (Vit bn-fatmilk t milk 2835
Vitam n B6 ntg 500 and deminer- 202%and/démifie B12 ntg
2. - 3.2 40 Ni aci n ntg alized whey alized whe300
36450 Folic Acid (Folacin) ntg 100 284 Pant ot heni ¢
Acid ntd5  Fat(oils) 3600 MCT5010% MCT -10%
PO - 20% Oleo - 25%
Coconut - 27% Coconut - 27%
S.-Oleic - 25% S.-Oleic - 15%
20 Soybean - 18% Soybean - 23%
Carbohydrate ' lactose and lactose and

glucose polymers glucose polymers

25
Energy kcal 810 810
Protein g 20 22.0
Fat g 4 42.1
o Carbohydrate g 86 86.5
o/ 30 Water g 880 882
Linoleic Acid mg 4000 4050
Vitamin A IU 2400 8100
Vitamin D [U 480 2430
Vitamin E U 15 36.5
35 Vitamin K mcg 70 105
Thiamin (Vit B1) mcg 800 2025
Riboflavin (Vit B2) mcg 1300 2835
Vitamin B6 mcg 500 2025
Vitamin B12 mcg 2 3.2
40  Niacin mcg 6300 36450
Folic Acid (Folacin) mcg 100 284
Pantothenic Acid mcg 3600 12150
Biotin mcg 18 16.2
Vit C (Ascorbic Acid) mg 70 284
45  Choline mg . 127 64.8
Inositol mg 32 200
Taurine mg 48 48

Carnitine mg 49 59



Biotin ntg 18 16.2 Vit C (Ascorbic

Acid) ng 70 284 45 Chol i ne ng

127 64.8 Inositol ny 32

200 Taurine ngy 48 48 Car ni t AHP-9%79
49 59 AHP- 9579 -21- Exanple 6 - Preterm Fornul as
(continued) Constituents -21- per—liter
Nucl eoti de nonophosphat es ngy 29.5 29.5 5 Carti um ng
750 (et Jiftin 400

600 I\/Ialgnesll‘;i‘ﬁ?ﬁlﬁ‘ﬁqugtegh Hlas¥o ved) 70 . 8l lron ny

3 Constituents 4 zi nc ny perliter perliter 3

10.5 10 Manganese ntg 200 105 Copper
ncg Nucleotide monophosphatesifig 29.5 1417.5 I gige ncg

83 5 Calciummgl Sodi um ng 750 100620 _
405 Pot assphésphiBrus mg 4000 600 972 15 Chl ori de
ngy Magnesium mg 530 70 729 AHP-83579 What is clained

is: 1. A choawmgfpnized fat conposition parBicularly for @4 in a
nutritionaZingmg conplete infant fornul a8 conprising (#).518-30%

cal cul ¥ edMangariese megght of the fat com@0@ition, of ont0%r nore lauric acid
oi | s sel ecCoppdrmag coconut oil, babassu700l, and pal ml&ti.Bel oil; (b)

20- 40% calodipezmegi on the weight of the B3t conpositio®l of one or 10

two pal nit Sediumimgoi | s sel ected from ol 880oil, pal m 0i405 and pal m ol ein
oil; (c) 1Botassigmeng cul ated on the wei gdP0of the fat HRposition, of one or

nmore oldei cChloride g s sel ected fromolive3Bil , saffl owd9l ei ¢ oi ,
. ~



_sunflower oleic oil, "and ‘canola oil; and 15 (d) 12-27%

cal cul ated on the weight of the fat conposition, of one or nore linoleic
acid oils selected fromcorn oil, cottonseed oil, safflower oil, sq '
oil, and sunflower oil, wherein at |east the pal m tie—aet+d-—oils—an 579
|l auric acid oils are corandom zed, the a ts of tfhmﬂwmlbei ng such that

the fat senposition contains, per 100 pari%<~by 20 Huumumm
i (i)

fatty ackds present as triglycercides, (i) 9-20 par i
10-25 parts of palnmitic acid; (iii) 2-QRAIMSs of stearic aci cf; (si v) 25-45
parts of oleic acid; and 25 - (v) 11-28 parts of linoleic
acid. 2. A corandom zed fat conposition according to claiml wherein only
the pal mti Whatisklaimedisind the lauric acid oils are corandonmi zed. 3. A
corandom.zed fat jco Ity QN ' : Iﬂéﬁb i I i itic
acid oil and one 1|..aa&f§§fagg§@1%§f@g§gﬁ@g§ ghr?go zeﬁl.awg(e)f& SeO a/}ll?ﬂﬁtl&?dlly

cor andond zedompletecigfans formuls camPOEs@Eng to cl aim 3 wherein the palnitic acid

oil is oleo oil or palsg) qlge3oypdédiciliédonahk weight ofthelfaricbmipdsition (ofénedor -

5. A corandom zed fat corrposLtl%gogi%CO ding.to claiml v@@r ei n .gnl one of
each type of oil is udBere launi\agigolsfs from CQeORpLRil: 54haSsY Qi o
claim1l wherein one pa#emdlbil; 35 acid oil is used, which is palmolein
oil. -23- 7. A cor ' fat c Sk Lion | Al ein
one ol ei ¢ aci d of | 1 o -4k cAtyERERA b gt the bigRpbogiphy b ol 6
saf fl owt0 ol ei ¢ oi|. &wo/patmitimatidioilsdeleateddfoommi¢a didnpalncoil.indpalm @t m 1
wherein only one |i noloqli,c acid oil is used, which is soybean oil. 5

9. A corandonized fat conposition particularly for use in a nutritionally

cQopl ete infant fornul(@) 133 ealenjated ontbe meight of the fas compesitioReofRACR ~ of
the fat conposition, iR il Qilkcts8! P6mCElivE i), CaAABWer Qltic oil,
babassu oil, and palm g&ng%ﬂe}éﬁga %Héé%f;go/ C ICJI ated on thervvei ght of
the fat conposition, cunfower oleicoil,and canolaolandi tic acid ol selected from

ol _eohoi 'isf pﬁ' rr} oi |, ang) pa-27%) eileuleied;on(hk weigitQfthe fit composition/lof tiee or
o1 sl Tl over ol el o Ghere e dsisfolly elaciest fom.om ol pitprisped Ol Rafhonér
14-27% cal cul ated on tdiE sopbeahtoilohnd benflewerasihposi tion, of a
wherein at least the palmitic acid oils and the lauric acid oils are corandomized,
the amounts of the oils being such that the fat composition contains, per 100 parts by
20 weight of the total fatty acids present as triglycercides,
@  9-20 parts of lauric acid;
(i) 10-25 parts of palmitic acid;
(iif) 2-10 parts of stearic acid;
(iv) 25-45 parts of oleic acid; and
25 | (v)  11-28 parts of linoleic acid.
2. A corandomized fat composition according to claim 1 wherein only the
palmitic acid oils and the lauric acid oils are corandomized.
- 3. A corandomized fat cbmpqsit.ion according to claim 2 wherein only one
. palmitic acid oil and one lauric acid oil are corandomized. |
30 4. A corandomized fat composition according to claim 3 wherein the palmitic
acid oil is oleo oil or palm olein oil and the lauric acid oil is coconut oil.
5. A corandomized fat composition according to claim 1 wherein only one of
each type of oil is used. - o .
6. A corandomized fat composition according to claim 1 wherein one palmitic
35 acid oil is used, which is palm olein oil.



15 linoleic acid oil selected from co ed oil,
saffl ower oil, soybean oil, and sunflower oil, Mlﬂl h! Nl ‘“E
palmtic acid oil and the lauric acid oil are cor anrount s of
the oils being such that the fat conposition contains, per 100 paatiP-9%79
wei ght of the total fatty acids present as trigl ycermdes 20

(i) 10-17 parts of lauric acid; (ii) 11-2% parts of palmtic acid;.-(iii)

3-8 parts of stearic acid; (|v) 30-43 parts of oleic acid; and (v)"'13 23 -

arts of | nole C A

gcrcofdl ng Ito cl a| m ere| n onfom?‘iis%oﬁ&a{%gé M‘E’%@ﬁga@dﬁ.@% acid
oi | are cooihisdised.awhich isieither sunﬂmrrpbm oil onsaefﬂowmolng aib claim 9 wherein
the palmtic acsdza@'cman £t cofpofifibil 't Srdinid cRIM I Whetedt ¥libhe! O1 !

i's coconut oil om ze conposi tion accor ding to cl'aim9
wher ei n th’én%F qil issed, ahiehyissoybeagiln ol ein oil. 13. A corandoni zed fat

conposist i on accgr dANpramicmized R ¢dtRp&¥ition Panitubirly #6r Gsein a'rﬁnﬁhbﬁﬂ'ly
sunfl ower oli g& sa fI ower, ,olelc oil. 14. A’corandom zed fat
conpositi oﬁ’P‘%@ aﬂb{ SOMPBerein the linoleic acid oil is soybean
oi l. -24- 15, A ce4)a20l00%; ealchiatedonthe weight of decfat dom §1ﬁo@ldﬂarlh&1c

ol s O COMRER ed et (e ?‘Yf!ﬂ"@?‘é“a’ﬁlmlﬁfo%ﬁ‘% B ol 6 ¢

oi l;and (d) 14-22% s{yhe26:38M, calt@lated onrthedeeightedf thet far mopupositiom of a

socordgno o clal 1??‘?‘“ aﬁé’ﬁ &2‘5%‘%?%’@*@% y Bk A figm BEIn 20 P

(i) 8-14 parts of IéQ)r onzheweight o the fatsempositionaef an oleici i )
3-5 parts of steari Caéﬁ'dﬁ seﬁédﬁdﬁ@m”é‘hdé%’d safffowdr 1dic 8 SlinfRswkr(oldic bit; 21 ~
parts of |inoleic acid, . A corandoni zed f at conposi tion

according to claim 1&“%"1}?}1'@“@ rat I o of corandom zed palmolein oil to
coconut oil is betweed) St4-279%¢ulcalatledi on che weighrroft thei fat composition, of a

15 linoleic acid oil selected from corn oil, cottonseed oil, safflower oil,
soybean oil, and sunflower oil,
wherein at least the palmitic acid oil and the lauric acid oil are corandomized,
the amounts of the oils being such that the fat composition contains, per 100 parts by
weight of the total fatty acids present as triglycercides,
20 (i) 10-17 parts of lauric acid;
(i) 11-22 parts of palmitic acid;
(iii) 3-8 parts of stearic acid;
(iv) 30-43 parts of oleic acid; and
(v) 13-23 parts of linoleic acid. 7
25 10. A corandomized fat composition according to claim 9 wherein only the
palmitic acid oil and the lauric acid oil are corandomized.
11. A fat composition according to claim 9 wherein the palmitic acid oil is oleo
oil or palm olein oil and the lauric acid oil is coconut oil.
12. A corandomized fat composition according to claim 9 wherein the palmitic
30 acidoil is palm olein oil.
13. A corandomized fat composition according to claim 9 wherein the oleic acid
oil is either sunflower oliec oil or safflower oleic oil. :
14. A corandomized fat composition according to claim 9 wherein the linoleic
acid oil is soybean oil.



and 44/ 56 palmolein o6il/coconut oil. 18. A corandom_Ld fat conposition
according to claim9 whereih thé oils conprise 20 . (a) 23-29%
coconut oil; (b) 30-37%ooleo oil; (c) 14-25% safflomeﬂlﬂlﬁm(lumumul
sunflower oleic oil; and (d) 18-25% soybean oil ILt
conposition according to claim 18 wherein the fat .25 *cdnpésitioh *

contai nsg=per 100 parts by weight of total fatty acid present as
triglycertdes, (i) 12-17 parts of lauric acid; (ii) 15-21 parts of

pal mticacid; (iii) 3-5 parts of stearic acid; 30 AHP-9579
(iv) 30-38 parts of oleic acid; and (v) 16-22 parts of linoleic acid. 20. A
corandom zed fat conposition according to e2& m 18 wherein the ratio of
corandom zed ol eo oil to coconut oil is between 56/44 oleo oil/coconut oil

and 44/56 ol eo oi lf‘f %O%na&lmzed faf&f’mﬁéﬁaon 2e¢ rﬁ:}l t@cfﬁﬁ\a@dﬂi&&ﬁ%é ?ﬁls

conposition particu or usein.an I't1ona conplete preterm
| ow bi rt hwei ¢gMPOSAf ant formul a, conprising (a) 8- 30% cal cul ated on the
wei ght of the fat. conpogd)tngg%%cmogr mor e lauric acid oils selected

from coconut oil, babas kernel oil; (b)
8-32% cal cul ated on thewe%h§%cﬁaﬂf‘ﬁiﬂ?ﬁﬁ conposi tion, of one or nore
palmtic §ils sel ected {¢)ozi-30%Gafildwer pidicroib ot sunfloweedleicdikind oi | ; (c)

0,
o eic aid ol s sel ect it Fhih Rbetol Lo T over ol el ¢ oi [ 10 ¢
sunfl ower ol eic oil@. Ancbmadmhw.edlfaq cqrdposiﬁoxséew@lgmﬁaau kﬁnwtlmimﬁiegfat of
the fat conpey r | S
oil, cott onseeg{ Fho P@?ﬁ\t/\!grp%?:mosﬁ}%l adr?déoial}nﬁdymgéqop é}gh@
1@-/50% cal c@&b’é@ﬂdﬁﬁ t he wei ght of the fat corrp05|t|on of 15
medi umchgin tri gl yceri desi)X METR) partétof Iftirie a2id;| east the palmitic acid oils

Such that the fat composi tion G Mslpiemifar s by
(iii) 3-5 parts of stearic acid;
(iv) 33-43 parts of oleic acid; and
_ (v) 14-21 parts of linoleic acid.
15  17. Acorandomized fat composmon accordmgtoclmm 16 wherein the ratio of

corandomized palm olein oil to coconut oxl is between 56/44 palm olein oil/coconut oil
and 44/56 palm olein oil/coconut oil.
18. A corandomized fat composmon according to claim 9 wherem the oils
comprise -
20 (a) 23-29% coconut oil;

(b) 30-37% oleo oil;
(c) 14-25% safflower oleic oil or sunﬂower ole1c oil; and
(d) 18-25% soybean oil.
19. A corandomized fat composition accordmg to claim 18 wherein the fat
‘25 composition contains, per 100 parts by weight of total fatty acid present as
" wiglycerides, | o |
B (i) 12-17 parts of lauric acid;
(ii) 15-21 parts of palmitic acid;
@ii) 3-5 parts of stearic acid;
30 | (iv) 30-38 parts of oleic acid; and
h (v) 16-22 paris of linoleic acid.
20. A corandomized fat composmon according to claim 18 wherein the ratio of
corandomized oleo oil to coconut oil is between 56/44 oleo oil/coconut oil and 44/56
oleo oil/coconut oil.



wei ght of the total fatty acids present as trigl ycermﬂ ﬂ ﬂmﬁ Ir“ rts
of caprylic acid; 20 (ii) 4-1l6parts muli [I (|

5-22 parts of palmtic acid; (iv) 18-37 parts of oleic acid; tfand (¥) *7 19
parts of linoleic acid., 22. A preterm corandom zed fat conposi té?l?’-9579
according to claim 21 wherein 25 only the palmtic acid oils an

lauric acid oils are corandom zed. 23. Aqyeterm corandom zed fat .
conposition according to claim21 wherein only one palmtic acid 0|‘|' and
one lauric acid il are corand zed. 24. A preterm _corandon zed, fat
conposi tion accdldi ﬁgcqrgndgq ?%‘ GRTRPQsition I?é"}ﬂfﬂyt for useiig Hpptritonally, o |

or pal m ol gomp ldvtd t(&ldﬁb%%ightﬁnﬁnkfmmeﬁm Isﬂi gl - 30 ﬁ5 A
bai i t1c acid ol 1< b sk Pcwaed orb HevisBtof fhe TudkomrsioR of o oF
conposi tion accor di ngnére labr¢ acid bilstseleeted froiycoconrutadil, babisst \oile and paim i s
used. 2; A preterm %ggigg;om' zed fat conposition according to claim?2l1

| ei

wher ei n” 35 one o oil is used, mh[ch is either supflomer oliec
oil or safflower ol ei() d—BZ%,cdemdmghemglnaof the fatstompasition; of doeror ed

fat conposition accor I Zéwgsﬁﬁs Pﬁhﬂ idoil is
used, \I;\rhpl chis soybea‘ﬂ&g a&lﬁg&oﬁi corandom zeda? cla,ﬁ o %l&ng?t icularly
for use in a nutriti dghI8 @%oﬁﬁ%‘?@dmfb@érwgmoﬂ%fﬁ WF‘@?& P ORe At

formula, conprising 5more olelc acxd oils defoctdd froti0 olivd 6ill IhETowet blesc \ol, ght
of theuSat conposition, a . lauri Mu d,0i| selected from coconut oil,

babasst’ oi |, and pal r?PR@?‘H%‘iolB‘FI"ﬂ %, cal culated on the weight of
the fat conposition, (dj 10-36% walcutatedon td Weightoﬁtlmfafdsompdsim @f one pal M

oil, andpalmole|n0| %.., C nte ht, of the fat o/
corrp05|t|on of an ol™® l&@ex@a@‘g&ls s%ie%%’edali@p& Bt P §8}9§B§°§8qﬁr8¥#‘8w&e

oil, safflower ol eic ail, Boytzanbilondsmﬂomroﬂi andand canola oil; (d)

15- 27% cal cul ated on e W t I qeacid
oil selected from cor(%Pml co ?%%glteatek? oft the%?ﬁ* ronﬂel , csogbg‘gghﬁo? and
sunfl ol®r oil; and 15nedmm-chmnmglyceng@ 6'-['3@)% cal cul ated on the wei ght

of the fat Wﬁl&@hﬂm@mwwwxﬁém&mﬁmwere' n at

I t th | mt d I d d
cas © §Ke amounts of the ons bemg sucple ‘the fat c%%pos?non c%rn?mgs? rpgr_] ?&Sn pgr?s by

weight of the total fatty acids present as triglycercides,
(i) 8-34 parts of caprylic acid;
20 (ii) 4-16 parts of capric acid;
(iii) 5-22 parts of palmitic acid;
(iv) 18-37 parts of oleic acid; and
(v)  7-19 parts of linoleic acid.,
22. A preterm, corandomized fat composition according to claim 21 wherein -
25 only the palmitic acid oils and the lauric acid oils are corandomized.
23. A preterm, corandomized fat composition according to claim 21 wherein
only one palmitic acid oil and one lauric acid oil are corandomized.
24. A preterm, corandomized fat composition according to claim 23 wherein
the palmitic acid oil is oleo oil or palm olein oil and the lauric acid oil is coconut oil.
30 25. A preterm, corandomized fat composition according to claim 21 wherein
the palmitic acid oil is palm olein oil.
26. A preterm, corandomized fat composition according to claim 21 wherein
only one of each type of oil is used. .
27. A preterm, corandomized fat composition according to claim 21 wherein
35 one oleic acid oil is used, which is either sunflower oliec oil or safflower oleic oil.
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the ampbunts of the oi1s being such that the fat comositiﬁmmumﬂﬂum,alm
100 parts by weight of thetotal fatty acids present as t '

(i) 8-25 parts of caprylic acid; (ii) 4-12 parts of capric acicf; ("ii|s) *
7-20 parts of .palmtic acid; (iv) 25-38 parts of oleic acid; and (\AHPYB3780
parts of linoleic acid. 25 30. A preterm corandom zed fat

conposi tj-on according to claim29 wherein-26ly the palmtic acid oil and
the laurd€ acid oil are corandonized. 31. A preterm corandomn zed fat

or bt m ol ei ot 1 i ifefn2boFaddonltaes S boos R Accbffl tofilm 2wbegh
cor andomi zed®niyone:ingleiciacidwil isased, avhich issoybednniko wherein 30 - the

palmtic acid o0ilsgs ; Ll rlﬁh?g ) :
conposi tion acc?qr; gﬁ%ﬁfﬁ@ﬁ?%ﬁ%ﬁ%ﬁ ?a eﬁ%"%g?‘gﬂ%ﬂﬂ %Z‘qgli t?%nearlly _
sunf | ower olPBEP S 1% wenghtxt Torgpia, KSORYPEISEEM cor andoni zed f at
o1 507 P56 A pr et I-BE loulibdioR e Weipht D e T ooRBcRitn, of £l 2R
29 wherein the oils co@&é‘ﬁf‘éf&]gY E‘b‘&i’m&?ﬂg?‘l?ﬁ’(@a%&n%&%&% olein
?:jl) ; 12 2200 ) _l((b)) 1s-m%ménglhgue¢n ﬂi&k@igﬂﬂqfqmﬁfdﬂ?bmpﬁﬁiﬁ@h,ebf_aOi I

- soybean oil; 40- ' erein,.t t conmpQsition
cont ai ns, (;)er 100 part Mﬂf%"%ﬁ‘ﬁ%‘{% Bllp‘?"@sp@ﬁpog?nng ?

triglycerides, 10 (c) 8-30%, calculated)on the 2@ight of thedfat compposition, efardoleici i )

£ D710l U1 ol 6 VAR OM o utobar iy

preterm corandom zed ition according to claim35 wherein

Uer ati oof cor andoni zeqgpal g10igp klcfised SnCHE Weigh bk the thCENREBsiR0A G B2 ™
olein.oil/coconut oil and 44/ 56ei3a m olein oil/Coconut orl. 37. preterm
corandoni zed fat conpdifal¢igacid el sglested: fzomy carm,0il captenseed aiky safflgwer oil,

conpri se soybean oil, and sunflower oil; and
15 (e) 10-30%, calculated on the weight of the fat composition, of
medium-chain triglycerides (MC'I‘S)_,

wherein at least the palmitic acid oil and the lauric acid oil are corandomized,
- the amounts of the oils being such that the fat composition contains, per 100 parts by
weight of the total fatty acids present as triglycercides,
20 (i)  8-25 parts of caprylic acid;
(ii) 4-12 parts of capric acid;
(iii) 7-20 parts of palmitic acid;
(iv) 25-38 parts of oleic acid; and
o (v)  12-20 parts of linoleic acid. .
25 30.. A preterm, corandomized fat composition according to claim 29 wherein
only the palmitic acid oil and the lauric acid oil are corandomized.
31. A preterm, corandomized fat composition according to claim 29 wherein
the palmitic acid oil is oleo oil or palm olein oil and the lauric acid oil is coconut oil.
32. A preterm, corandomized fat composition according to claim 29 wherein
30  the palmitic acid oil is palm olein oil.
33. A preterm, corandomized fat composition. according to claim 29 wherein
the oleic acid oil is either sunflower oliec oil or safflower oleic oil.
34. A preterm, corandomized fat composition according to claim 29-wherein
- the linoleic acid oil is soybean oil. '



20 (a) 23-29% coconut oil; (b) 20-30% ol eo oid; (e)—14-25%
safflower oleic oil or sunflower oleic oil; (d) 18-25%s bean oi | (e)
10-30% MCTs, 25 wherein the fat conposition contai n m [Iﬁﬁy
weli ght of total fatty acid present as triglycerides,
caprylic acid; (ii) 4-12 parts of capric acid; (|||) 7 20 parts of
palmtic acid; 30 (iv) 30-38 parts of ol eic acid; and (v)
14- 20 parts of linoleic acid. 38. A preterm corandoni zed fat coﬁ:bhspﬁ'?%nw*
according to claim 37 wherein the ratio.af corandom zed oleo oil to coconut
oil is between 56/44 oleo oil/coconut o1 and 44156 ol eo oil/coconut oil.
AHP- 9579 PK -28- 39. A fat conposition as clained in any one of clains 1
to 20 wherein t3% Appratecmpcorandemized faticompositioniascendinigap|ciaims2% sderéined
her ei n WlttHePﬁ w to Exanple 3. 40. A fat conposition as clainmed in

al s 0

any one of 20 substantlal | y as described herein with reference
to Exanple 1 or 2. 4(a) 22428 eii tion as claimed in any one of clains
21 to 38 wherein theg)osnaes ﬁp&bﬁqﬂgroduct i's substantially as described
herein_with referenceto conposition as clained in
any oné of clains 21 °t)0193 pleia il grsuptlowes oleig oller ein with reference

to Exanple 4. 43. @ 141m%|sbymld‘1yand:orrpl ete food product adapted for

the nutrition of hu nprising a fat conmposition as clainmed in
any one of clains 1NF‘S 98' gﬁéﬁg‘wo a protein source, a carbohydrate

sour ce, viwhereinshefai coipesitorscontsins, per £00 patsitiytweight dfytotalfanp laeidepretamnd
pr oduct as triglycerides,

10 (i)  8-20 parts of caprylic acid; ~

(ii) 4-8 parts of capric acid;

(iii) 10-17 parts of palmitic acid;
(iv) 26-36 parts of oleic acid; and
(v) 12-20 parts of linoleic acid.

15 36. A preterm, corandomized fat composition according to claim 35 wherein
the ratio of corandomized palm olein oil to .coconut oil is between 56/44
palm olein oil/coconut oil and 44/56 palm olein oil/coconut oil.

37. A preterm, corandomized fat composition according to claim 29 wherein
the oils comprise

20 (a) 23-29% coconut oil;

(b) 20-30% oleo oil;

(c) 14-25% safflower oleic oil or sunflower oleic oil;
(d) 18-25% soybean oil; and

(e) 10-30% MCT's,

25  wherein the fat composition contains, per 100 parts by weight of total fatty acid present

as triglycerides,
(i)  8-25 parts of caprylic acid;
(ii) 4-12 parts of capric acid;
(iii) 7-20 parts of palmitic acid;
30 (iv) 30-38 parts of oleic acid; and
(v)  14-20 parts of linoleic acid.
38. A preterm, corandomized fat composition according to claim 37 wherein
the ratio of corandomized oleo oil to coconut oil is between 56/44 oleo oil/coconut oil
and 44/56 oleo oil/coconut oil.



addpt ed for the-'feedi‘n'g of pretermor |ow birthweight i HIWHI"E&‘T@IIHIHQ a
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fat conposition as clained’in any one of clainms 21 to 38 44 an

protein source, a carbohydrate source, vitam ns and m nerals. éﬁ A food
product as <clainmed in claim 43 substantially as desc?ibad 8r5?<n W th
reference to Exanple 5. 46. A food product as clainmed in claim 44

substang}ally as described herein with 2éeference to Exanpl e 6.
o | —28s

v

39. A fat composition as claimed in any one of
claims 1 to 20 wherein the corandomization product is
substantially as described herein with reference to
Example 3.

40. A fat composition as claimed in any one of
claims 1 to 20 sﬁbstantially as described herein with
reference to Example 1 or 2.

41. A fat composition as claimed in any one of
claims 21 to 38 wherein the corandomization product is
substantially as described herein with reference to

J ’ Example 3.

42. A fat composition as claimed in any one of
claims 21 to 38 substantially as described herein with
reference to Example 4.

43. A nutritionally complete food product
adapted for the nutrition of human infants comprising a
fat composition as claimed in any one of claims 1 to
20, 39 and 40, a protein source, a carbohydrate source,
vitamins and minerals.

44. A nutritionally complete food product
adapted for the feeding of preterm or low birthweight
infants, comprising a fat composition as claimed in any
one of claims 21 to 38, 41 and 42, a protein source, a

N\, carbohydrate source, vitamins and minerals.
45. A food product as claimed in claim 43
substantially as described herein with reference to
Example 5. _
46. A food product as .claimed in claim 44

substantially as described herein with reference to
Example 6.




