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PROCESS FOR PRODUCI NG DI OLEOYL PALM TOYL GLYCERI DE
This invention relates to a process. In particular,
the invention relates to a process for the producti on

(aiPspcss ok Fenblistyg Qb o g RV Ll versise™ ©°

i nportant conponents of rrany products, especially food
roducts. The triglyceride 1,3-dioleoyl-2-palntoyl

Th PR EeIREs e PiRsere A Partghih &9 EeToR SAERLo aProcess

forn g bréduckion adf. tht0 trighice AASTPOS dlolRB2-paRIIRY NigR@esddTi(higs
nount s of the principal fatty acids found in hurran

refe{Ted 14 38 OFBY)- be derived fromoils and fats of
vegetabl e origin. However, there remains a

jgnificant difference in conposition between nmlk
Tr'%(g?réfteénéfﬂ impotant  eIpRPRNSHtst ggnﬁ“ﬁ%\\t reducts yperesially fgod

prcsdu@ts of hdungipcdiideK 1{RdioledNizSplinftby@r §I06&dbS iArdrS &®portant
use nost %I cerides of vegetable origin are

gly&ﬁg ERMBRUE N} ”Z""io@tsltl on. In contrast, a
substantial amount of palmtic acid occupies the
ositjion of glycerides in hurran mlk fat.
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huBlayGRIlK £ nitgshd HeMedi Fforf @il aMe dats F vbGetBBI¥ Sorighd Howakr,
di et ar %Sconseguences The distribution of fatty acids

therg remainstd signifieart dfisende BovRIMRASItON fogfwessy Milkiréplagasmrt

fath "PSHVied e Wasursit siilir@sd, Ryid Rhaesmumat itk fal JrhusDaifféMence
Sci 1965, % who reported that human m | k fat
g‘r@)ﬁ jde

arigh PEF3HSeaMo ar%p@a@taew BHIIR Ard Ynsetuszied in ihe e

poatuémh ichatfast N SLb At PArR6UR 00 PAIRTiI Ot @ bocupledahé Q-paRitien

aly lSJf‘Fglc acid in.the 1,3 -positions than the mlk fat
of glycgrigies hyraan migfais gr eater absor ption of palnitic

aC| din the 2-position of triglycerides by | nfants was

rted by Filer et a! gﬁl Nutrition,

1e5efipe, in dlghléb oliagigs glong thp@lyézgpq)eep?/s %rls believed

to %bSQFrﬂbe%thfletbhyt b&Hsefaéndey. THé AIMHSoLEORATGII fafly \dcid8 in the
k fat is  attributable to its substantially

t”QNﬁef'a??rng’%‘? MRS T AtrSianar Pertapgedvasesindie Qye eeman
et @I, {9eDb@E SBRS19650pB56], Witerdpdtted #tht human milk fat contains a

greater proportion of palmitic acid in the 2-position, and a greater proportion of
stearic acid and oleic acid in the 1,3 -positions than the milk fat of ruminants. The
greater absorption of palmitic acid in the 2-position of triglycerides by infants was
reported by Filer et al (J. Nutrition, 99, pp. 293-298), who suggest that the
relatively poor absorption of butter fat by infants compared with human milk fat is
attributable to its substantially uniform distribution of palmitic acid between the

glyceride positions of the fat.

In order to most closely match the chemical and/or physical properties of
triglyceride fats or oils obtained from natural sources, to that of human milk fat,
therefore, it is necessary to control the distribution of the fatty acid residues on the

glyceride positions.
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In order to nost closely match the chem cal and/or
physi cal properties of triglyceride fats or oils
obtai ned from natural sources, to that of human mlk
VHP 2007 88ef ore, it is necessary to control tPG@/GB2006/003343
di stribution of the fatty acid residues on the
gl yceride positions. 1 WD 200 7/029018
BEH G096/ 03R4 ol r0a08P%% dhiblARgs Whlplising the
| acenment fat conpositions conp Ing the
sqgf Y§PECe i3 crolgoyd-2ciatshitanly rglycamq@afmﬁ’@)ow Agpo;dim' itol €BP-A-

0
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aturat ed..2-
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zliqtlpr@sel thedi el 3-§omtﬁgls of fre @iyfckrides.n Erarginktid prpcdstesiof €ds i -

BRE ok B9 PLAES, B G ool D e R AG 7088 Sihider

trisgudatefl fatgnel efidic eag 8¢ Rlrpiced muﬂ@aq usteshsfiaht yriggi d
% gellﬁ%elntroducegllnto Bet- an.
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&wehange with unsaturated free fatty acids or their
al kyl esters. WO 2005%3698; di scl oses a process for
produci ng a fat base by reacting a pairuitic rich oil

WOt Doosnsabsy atkedseh at f)ﬂﬂcég 'f&isprﬁﬁ'xfclﬂlga§ £ ﬁés? b?ﬁl‘eq?tinghg

t ot al palmtlc 15 acid residue content o
RIERiEC Fish g witp SpsaaBaE Gy atidy welkses €89n0f. Thetdtapelmitei d

AR r%&éhfegcoﬁfeﬁt bf‘thE Z:g b%sgl 199 Inbl %@%Olndt%?eagd A ﬁle\mty

backbone. A rel at osure can
apJoBPFETR R, inf fHeed pasltndme of @hveglofae;ridepbq@kbmessAf edlated

PLRAUE 'cﬂgtéecﬁlgﬂ i3 OS5 J7 ?e% on@ 628, 768. The

urocess I nvol Vés a fur er e d&%nverm on to
reduce the |l evel of isaturates in the conposi tion.

B S B I i
upohves @l fugthler canghici ofiterddn Wade@iceahd lavkl ¥ trisaturates in the

composition.

EP-A-0882797 describes a process for producing ABA triglycerides using a 1,3-

specific enzyme, under controlled conditions of water activity.

A selective process for producing OPO triglycerides is disclosed in Schmid et al,
Biotechnology and Bioengineering, vol 64, no 6, 1999, 679-684. The synthesis of
OPO from palm oil is described in Ming-Jung et al, JAOCS, vol 81, no 6, 2004,
525-532. In both cases, the OPO was synthesised from tripalmitin (PPP).

There remains a need to provide a more efficient process for the production of 1,3-
dioleoyl-2-palmitoyl glyceride (OPO).
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25 A selective process for producing OPO triglycerides
is disclosed in Schmd et al, Biotechnology and
Bi oeng veering, vol 64, no 6, 1999, 679-684. The

Thﬁ}ﬁ?&&ﬁff w?\/e%on EFQ'JJG’;K&P@G% ?%’fhbﬁ%gg&%%gﬁda E@Ego%tépéw
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rocess for
2 amdcﬂt@@'wno gakymic thgetgfdsailqte \A(tm@)ic atideorpr Bgeglyceride

estbmﬁ%%df%hcﬂr %Véndaqﬁyl @st@F 816(9 ie I:‘a £ lllﬁg i r8Fn fto
e gty S g

6cgﬂymeﬁ@u@ (CPC» mhereln the process conprlses
subjecting a palmoil stearin, wth an iodine val ue
(I'V) between about 2 and about 12 to enzymc

In eneagrsediment, theanrpegss ofithtenngdndioe camptsest a
non-gl yceride 5 ester thereof (such as an al kyl ester
of oleic acid with an al cohol having from1l1l to 6

(i) car bvidingoaweIm loil stersineedyortisingntripaliriteylpglyeeids avfi hdving
| nventd o GRS bse‘?\ﬁ?er#é)ocfﬁb aRE%}Sbﬁ 9 a palm oi |

stearin conprising ceride and having

(iDan ppiitinady bhaaden@andaéem@elalnabmmalm crsteaipout 12; (ii)
(iii O?t gl?:?]ﬁé ’n? tma Srﬂ'bcﬂgsggﬂn q(?%%gglnfb' t'?&s%,gt%{lf?@étlgh %ig\ oleic
enzynfd@ramnm@teemmsteathemfw th oleic acid or a

(iv) nons@;&a}fgtﬁ{ Cﬁj%mﬁ'rﬁta%fq 5#}?&“%9&%0&% ){/ée}Qie &@?sr l%rjnglg? PBor%UCt

pal mtl I'cC non Ceride ester
theophamdam (iii) Dbm(b.l ned in (iii); and (v) optionally dry

f r asg)ﬁc%ﬁ& H@gfré&%ngﬁr%dtlﬁ‘étprQMC@'oB% edQn W%ﬁ Fo?igfé’ ?rgbt?on

frac Ion nprising -an increased anou
Thecwoﬁ%@a@fmtmed arenti dPRPNs to increase the
anmount of OPO formed in the product of the process. A
further aimof the process is an increase in the
Thergtacess ohtile igueatipn yinag ta iherepse thecamount of OPO formed in the

product of the process. A further aim of the process is an increase in the

nutritional quality of the product.

Unexpectedly, it has been found that the process does not work well when palm
oil stearin having a higher purity in tripalmitoyl glyceride (such as that having an
iodine value (IV) of less than 1) is used. Without wishing to be bound by theory,
the inventors believe that this might be due to poor enzymic transesterification,
possibly due to enzyme inhibition. Surprisingly, however, it has been found that
good results are achieved using palm oil stearin that is less pure in tripalmitoyl
glyceride and has an iodine value of typically between 2 and 12, preferably
between 3 and 11, more preferably between 4 and 11, in particular between 6
and 11, such as from 8 to 10, or between 8 and 10. lodine value is determined
according to standard methods known in the art (e.g., ASTM D5554-95 (2001)).
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Unexpectedly, it has been found that the process does
not work well when palm 25 oil stearin having a

Nggher purity in tripalmtoyl glyceride (such as that
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Wthout wishing to be bound by theory, the inventors
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)by dhesratie o5Qtah ((eH357 C56 +r(é’5é’rb étﬁ@ Mifg) HE X &£58esi(Fabl.e
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residues) in the 2- position of the glyceride is

particularly inportant. However, in determning the

Theadontpysitdn dihagivw grodticedi By ths provess @f staer ipvdntioh pkeferabilyo

account -t he known poor digestibility of |- and 3-
|a§’E]|uf6C9'| °f8"Y| yceri des, such as PPP and OPP. Thus,

th;e quladm@yceﬁ)Xt(e:4pprcaso?tcs;@m(m8 +e2qasro_ e«ssﬁzj] byh (354
rrutlp Ing the a t o gcelso er_tha

of %eatqfi%i@ 3, , B Pﬁ%grﬁﬁé fwa} to 40y fltfil %6@4%? o st
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includes a factor for the nunber of pal m t oyl residues
determpngd by thgimethadisgleout iRl t he amount of paimitic
acid residues in the 2- position of the glyceride. 15

A suitable source of tripalmitoyl glyceride (PPP) for use in the process of the
invention is palm oil stearin. Palm oil typically contains up to 12% by weight
trisaturated acid glycerides including tripalmitoyl glyceride (PPP; also referred to
as tripalmitin). Palm oil stearin may contain 4 parts tripalmitin and 1 part of
symmetrical disaturated triglycerides, by weight. Preferably, therefore, the palm
oil stearin used in part (i) of the process is provided by fractionating palm oil or a
derivative thereof. The palm oil stearin preferably has a palmitic acid content of
at least 60% by weight, more preferably at least 70% by weight, such as at least
75%, at least 80% or at least 85% by weight e.g., at least 90% by weight, based on
the total fatty acid residue content.
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The conposition or fraction produced by the process of
the invention preferably has a value for the ratio:
100 - C54) X [(048 + C50 + 052) / (3048 -+- 21C 40"

§907/08p18gr eat er than 50, nore preferably f PERG2006§03343

60, such as from53 to 59, or from 20 54 to 58, or 55
B3 o stegn pggd Gy stepriveof dharmsenysrefiibepraseniGagention 083 be
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may contain 4 parts ripal;uitin and | part of

‘Eherpmbth oil sdarin nsedtin stag @) pwfeghlyy: esthptésss 2pyimily Dtk cerides,

rabl the ef aor m . oil.stearin, us
SEEIRE R ol BF E i DY BPuTkultnd: PR pihas Y
\paghno@g}caxafthan GMBywaighNe thereof. The pal moil
stearin preferably has a paimtic acid content of 30
at | east 60% by weight, nore preferably at |east 70%

"bhe pwhgiﬂt steaﬁﬂ chlas a@mamelvaﬁs. t(IVﬂo’i%etvaéen |a§é\§tt2 £0%08ht Bl
| east 90% ght ,

e 85% b
5@1@% Yo‘?PtW?eﬁ ”aimdf ﬂ&@?tyl laeqoae p@éﬁf@é&%wﬁ@neahout Gend
a%e&ﬁllo&%ﬁasﬁoﬁa@{(t@@?mﬁtlﬂp33 ~43 The pale; oii

stearin used in. step (i) of the process of the
present invention nay be obtained from solvent (wee

]iéf&@ tho géﬁd 8 steke@ ?sasuf)f egt% ko Q&é}hﬁ@ est&{ﬁﬁqﬁgn t%le alm oil

fractionation of pater
stgtintier typigalhe mﬁn@d yinf prtiondlostat i (B whcpaprnfembly 1ﬁﬁtoiazes
cr, i ef LN al
BELILP Ll SERSE OGP b UORIARR ) Bfsy o
the meedtonas p@fm}rmecbaﬁmee 9SPEY, imoad pre‘f@sab@f atppat M@ (sudras at

. | | d t
B P TPy T s reBReen T BRI Paiy s et
froppitiealphiyn ofl. steaminatwoield &éod@:ﬁ@dtlﬁﬂmt biantalp Bypicary gt

such as eat ha 55% wei ght. or gr ater t han
tEBRT We %O.Lé ‘1‘??/“6? reragved iy the s derisings siepe

comnaaly( idé)udeffr&etfme 5101@3) Qdidchgdaan qte@taéwtaéo%ols and other
hydrocarbon impurities. The bleaching and deodorising are performed under
standard conditions known in the art and may be carried out in a single process
step or two or more process steps. For example, the steps may be carried out at
reduced pressures (e.g., 10 mm Hg or below), wherein the palm oil stearin is

contacted with steam to help vaporise the impurities. Bleaching and deodorising

. the palm oil stearin may help to improve the yield of the process.

The term “stearin”, as used in this specification, includes a triglyceride mixture or
fat blend from which at least 10% by weight of the lower melting constituents
have been removed by some kind of fractionation, e.g., dry fractionation, Lanza
fractionation or solvent fractionation. Cotrespondingly, the term. olein refers to a

triglyceride mixture or fat blend from which at least 10% by weight of the higher

h
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preferably between about 4 and about 11, nore

preferably between about d and about 11, such as from
about 8 to about 10. 15 Before the palmoil stewinis
NH8E8U8t 0 enzymic esterihcation, the pal mPETGB2006/003343
steamis typlcally refined in optlonal cstep (ii),
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preferably above 100C (such as at from 105C to 120t).
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r, t or, nor ocess ,steps. For exanple, the steps

W%W“%%O JPWP%%DEM 2 <mﬂPé&§E§d pressures (e.g., 10 nm
Hg or below), wherein the palmoil stearin is
contacted with steamto heI vaporise the inpurities.
Breesenia raasref B GUOR iPSSOREIE ol PRres 6f Fresirewnt 1Vepipn

1|§ Giiréﬁaxtaﬁ’ly' aRiavéuttiggyh ald sﬁ:ﬁﬁt: hl?pa@er 21% %Sﬁocﬁﬁys-g her,t gam
"stearin", as used in this specification, includes a

FRyBicyressgaisin the fah aordarpnbﬁlé AcPositigmofiie trighicerideast
%@c&f ﬂﬁ?&gﬁ% e @ etxgtﬁ eol\éﬁ ﬂfldiell 0o BImBREBSE k’zfttl&ed%lsgroﬁgve

en’renoved sone fractionation
ifrthe ipoiaen, arore Lpaﬁfqrablyflmcthanoﬂéx push agrlessghate m/o, change

n. Correspondingly, the term olefin
CEAEHARELLS

triglyceride nuxtui-a or fat blend from
whi ch at | east 10% by wei ght of the higher WO

007 029 9 PCR 6/ 00334 onstit ent
Iﬁ d% yeen u?tbcﬁo%f/e dGEIg{/)qg Bire "ki® ﬁ:éat%q'? f#yag(ilﬁ? g 'llleg unmaye g.
1dﬁ1'gducefdr iaotthe mahndm-podnﬁﬂ]z af tHealspdlahali g(l)yteﬁﬂesSEQJ sehinge
fract |o at The ns . f at. aci d, I

Wb B Froiolficer dhi aieBitel o st e o pyeeng f

trdhéﬁsﬁﬂﬁ@hoﬂﬂ firt hatfattyaihBlure.S Ek@adH préfRably tﬁﬁés%lldé' YeGveen -
acids h VI%' from4 to 24 .carbon atons, pref erably

YRS rpe, a8y agids. perferably pisic adids af dkdeigtsadiofric adwith

alcohols having from 1 to 6 carbon atoms. The 2-palmitoyl glycerides modified in

)

this way may be separated from the reaction mixture.

The enzymic transesterification reaction in the process of the present invention
selectively exchanges palmitic acid with oleic acid on the 1,3-position rather than
the 2-position. The transesterification reaction is typically performed to reach or
approach equilibrium at a conversion ratio of a minimum of at least 50%,

preferably at least 60%, most preferably at least 70%.

Preferably, in the transesterification reaction, the palm oil stearin is, for example,

mixed with an oleic acid concentrate (comprising free oleic acid at a concentration

6
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conpri se one, two, or nore double bonds, preferably
one or two double bonds. The termal kyl, as used
herein, refers to straight chain or branched saturated
M0 PRPAPEEHEr bons having from | to 6 carbon at &f8/CBEPe/003343
enzym c transesterification according to the process
of stepier Hiaa Savit by st Balerably geetethan| ) %chy rssghtomost
BSERDIA orbatdr Ynali PBG) %yqvéigmﬁSQteﬂﬁﬁ%lf,' @198&@!: Yk m{%{) gehe
enzym c transestetincation, the fatty acids on the
Propad 89 & AigRretcrmpising plpicetci d@sefarsbly yi ire atoyntdef’ grester
f.or e . 09 f
SR 8 nao ] MG gl SE, BT, U B i, BBt bk
Throrytig 94 padmel stesrin exsdleit aid cofentediaisgeefedbilyifgn DHe 1 to

L i pfluence i e :
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| des ;b xchan it h fatty acid resid
Ry i i e
tor 1€ sitchrds faboat 6060 th rT0ed\earkiahby bericyddiced HaxehaRos in
or ef er agalé% t akes I.ﬁ%ce bet ween . ynsaturated free
RS 8%’,‘-”‘%7% QA SrrarEisehlgoregre spivapt esters
of oleic acid with alcohols having front | to 6

é%f bon atonms, The 2-pal mtoyl glycerides nodified in
Ofen e \RRAYMgn (FARESIEAPAR R dERtiPRnihet HRIdifscts gweterably

dBin¥bdEo a KRer QBN Kot dcaMSESArJ. 44, 9@?&9@ heReth 8N ddd

t he process of theggresent invention selectively

GxcirammiEs Pahn e PE bikedtdlyvicnryis wFiemaisrél e Teasgion may
te prRARLd FQ @b d0P@RL alsHEe21RPDL gx} ?;Back-gaeoed reactor

transeste:fication reaction Is typic per forme
FvenpiRcaHly 50 baspb po earivertatas of biviaser® 4R/izoponvweres poaviaualyi o

BbofeTalt Pl Bl hGi Al g PR AR il

cqonegngetss ef Riixaawdoomielealiporymet R fdl fromoiNowteaed A/S,S,

b=

ising free oleic acid at a concentration WO
2007/ 029018 PCT/ G820061003343 of greater than 65% by
wei ght referabl.y greater than 70% by wei ght, nost
1h Pt o Pl ALY oPnd Sohoh largh by PR e e Sy,
iy @h®idthenCilgkefiBy BOm [WMQYiidedyvashd tin¥dsttii®icd mixture

conpry si oleic acid r ef er.abl in an anpbunt of
(&ptgop ai{]eg further treatment, S(ugh as isolationyof the fat phase) is preferably

eqﬁmg?arrpl e, mxed with an oleic and concentrate
coip

distilled. Distillation is preferably carried out at low pressure (e.g., lower than 10
mbar) and elevated temperatures (e.g., greater than 200°C) to remove the fatty
acids from the product triglyceride fraction.

The composition obtained in (iv) is preferably fractionated in (v) to recover an
olein fraction (i.e., a lower melting fraction). This can be done using solvent

fractionation, Lanza fractionation or dry fractionation, using a single, two-step or

‘multi-step fractionation technique, but is preferably carried out using single step

dry fractionation. The olein can also be obtained by subjecting the transesterified

mixture to multi-stage counter current dry fractionation.
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than 65% by weight), linoleic acid and, optionally,

one or nore other fatty acids. n The ratio of palm

oil stew.-in to oleic acid concentrate is preferably
%??PU‘HQOIS 1to 2: 1, nore preferably fromPOT/4B2004/003343
I% even nore preferably from0.4 : 1 to 1 :
faCtm!s‘é?Onp Pfefbér% Pyertde oifgotion rameiss 1tho vgpPRgerid ipelmitin
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gt gesEora ety g e GG %o@%enz Gestioanebtsiesy der %,tém@'ﬂbclﬁ ed
i ARWREReOkefindd of GueRel 'tJ‘ YOHSef A5 @én%u#% beid

ent’. %e? or e

e~ithout a water-inmscible organ is so
PRETEMRFTR PRfUtTsasfined pfokciadtion reaction, the humidity
is preferably controlled to a water actlvity bet ween
0.05 and 0.55, preferably between 0.1 and 0.5,
S?ézpwlm éf hembach douny et vfingi pdatcll syestin hm:ygrm isyist egne
T ) r
ﬁﬁger &atﬁ% 5rnslgn é%{}’ mg’a%l 1%gtatfnga &60 Oé‘nzﬁj tﬁé
walct Jbl(m)cxaumeymsy fop a s&d faotorc prio demht rat es of L| pase D
(Rhi zopus oryzae, previously classified as Rhicotns
del emar, from piano Enzyne Inc., Japan) or
qummessl msecbtioadlyc@niptied fsthef stéﬂa béfbi’e,l Getvebd 6Ngter (i) to

me Rd f .urn Novoz Denmar k)
b R Pedel it B FRACEIET 86 i BRERE oo dirgd
caﬁxpdﬁenf(ﬁ) pal mtic non-glyceride esters and other

glycerides fromOPOin (iv). the transestcried
rnixtture {optionally after further treatnent, such

Tas dosoditib® rd)b@fne& heref @) RRARE)EabBoP behE AR Y mcreasgc%

distilled. Distillation is preferably carried out

%Wb?%@@@r glygegidg. obtwd/e%fter H#h im ¢heppropdsarof thmdnvention
PR bR 108 By REASL LR 10
e’f’ff'na@?ﬁemﬁefefﬁﬁﬁ ﬂbéﬁﬁﬁ Fe%i Suthas @bteait?éth om0 m) evies 40% by
Wi RRbloch [ A%l:P Mk To (M) chlidh OO batlile, Spafly
.e., a lFower cfﬁ'?‘é’ aj i

H

fraction tlng faction
corepien ethersion O REdtrigboeride8 Omfl nauy thitirea torddin m'jﬂcﬁramunts of

ry fractio sin sin
d_{gﬁ%ﬁéﬁée% Ak m%lrlr?ﬁ cen%%eamp?ra%tf‘?udj&f’a&%eﬁ%? S ITERITEY iﬂﬂi’e i s
ppset. ermb |fsactivaris ipederatly ammpgsmmwheh $b18] &tnsegl raxhélxgue of
obt ai ne

ugsg{}gcc tglgi%lrl%&l ﬁ?%n@ff}-:ge &5? & Gid ras nes?lifc?udmg unsaturated fattyya01d

res1dues are randomly distributed between the 1- and 3-positions and at least half

of the fatty acid residues in the 2-positions are C16 and/or C18 saturated,
preferably consisting substantially of palmitic acid residues, in particular 60-90%
by weight of the total 2-position fatty acids are preferably palmitic acid.
Preferably, all of the fatty acid residues, or virtually all (e.g., greater than 99% by
weight), in the glycerides of the composition are even-numbered. The unsaturated
fatty acid residues in the 1- and 3-positions preferably consist largely of oleic acid
and linoleic acid. The compositions preferably includes at least as much (on a
molar basis) of saturated fatty acid in the 2-position as in the 1- and 3-positions
combined, more preferably up to twice as much (on a molar basis). Preferably, the

1,3-positions include both unsaturated C18 and saturated C4 to C14 fatty acids.
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m xture to nulti-stage counter current dry
fractionation. WO 2007!' 029018 PCl/ GB20061003343
Fractionation of the triglyceride fraction renoves the

R ENVEIPEd tripalinitin (1'Pl') down to a IREFEIB2Y/003343

| ess than 15 weight “gib, preferably less than 110
Tiei mhgorfidn maistyppréftiesabity abids snay endeSrmértieghin appoTdaace

ol.ef.in fraction obt ai I [
e eamGER Ao PR aBe? o7 ehBbofl Elentor By eyl
i Bphicater &td yhoati hscapavte ofemudnfi@ibmantlsod beapiobiyse a

efined.olefin traction., Surprisingly, .it h been, .
é?f{J r?ﬂgts’r}?ﬁ’tﬂ%u SHEPTR gﬁ@fﬁmyo?d? &P ai”é? |gbr¥ %{]\:}é n%lagerﬁl ?toglln he
tu%bét]gturevwﬁvm)? Tthenslangpoiaf oftixe ri]s' ﬂaternﬁhenlnbmﬂ:ﬁirzfe@n adithat
the further fractionation of t r ct in IS
YAReEEY éIYe'JthfIB?Y %e %?°I°§faai°fﬁg?%ly -?‘}%%IY@? .%Jfl%’rf?ﬁ‘ef%!f 88dss
aa&bpo?g&ﬂ ﬁ{é?')b%)lse&@t(ﬁ@ ForSfe fitl e RREsestt iapantibef deeforfatiteen
or after (i) to (v

) )., such as partijal rification or
BPIF fmABIHnegRt CORPOHTeE Tebseran REQBpfealpheracieristes
conponent (s). 15 The conposition obtained after (iv)

or the fraction conp:-sing an increased, anmpunt of OPO
Thoyresti ntefeobt apmpepitions erodpess hyntheraesspbiweriiogs arp {ese

' t L QE f I & A
%ﬁ)/gﬂl\f)glgl%lh %ceﬂﬁ& kAl Y 1520V P ﬁ&%fér%gggt 14095, such

more preferably at |east 15% even nore
praefeestfoP4 baw elzgbapalmipio id present i tha2-pasition of oz Pycedde,
or_even.40%. Woly) . I AT
PhefHE P alt Bl o R B R e, R S
dtchetivain nth©POnipositioyse ey desipriss dessretharf 804 e weight &SR

i nar, agqunts .of di gl yceri 0 ide
8-S sCherfof YARFLC53: 200 MRIRCLYERY 4 0on
z\l‘./\tgrﬁ.ﬁ, %ﬁ’éferaﬂ'ﬂyﬂ 8fdastoh iatims) Baspd ed ettabieygta of aighystitéspmnd at

ich conprises a mxture of & -gl rides |yceride
AR AP P SRE ey it e Bl P oSTREP i TS e
WasRlof AtIestf Ald Msidgk grek@si dues, are randomy
di stri buted between the 1- and 3-positions and at
| east half 25 of the fatty acid residues in the

RiPPS ke @ Mot AeLrad dGnARELD brofhBaSAt e dtRess offheieatdhny

consisting substantially of palniitic acid residues,
hay pplariti¢ edd souBR §B% PRl givteliseridfi@n iz value™) in an
£aR08 LF LORadi 8bby nRl PR rddbfy R 18AL00] MvhAhbRY fibferdG) &

lerast 53%, such as at least 54% or at least 55% or at least 56%. An SN-2 value of

X % means that of the total palmitic acid residues in the glyceride, x % (by weight
or moles) are in the 2- position and (100 — x) % of the palmitic acid residues are
distributed between the 1- and 3- positions of the glyceride. This value is

preferably determined as described in the method set out in Example 2.

The composition obtained by the process of the present invention contains
preferably less than 10% by weight 1,2,3-trisaturated glycerides, preferably less
than 8% by weight 1,2,3-trisaturated glycerides.

The invention may comprise an additional step of further purifying the product in
OPO.
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Preferably, all of the fatty acid residues, or virtu
ally all (e.g.; greater than 99% by weight), in the

gl ycerides of the conposition are even-nunbered. The

OHS 20UP2AP18d 30 fatty acid residues in the 1- PaREB2006/003343
3-positions preferably consist largely of oleic acid

and |inoleic acid. The conpositions preferably

i ncl udes | east .as much (o

&g EFP%&S%@fa tﬁl&?%ﬁ@@ﬂéeivaﬂtm e 2 %%HD PBFIteg%a%ﬁV%&t fpanpise

ﬂle%l%aep%pt(lv@r& bléiﬁmgl e POTRE&Ioar eite bkt Yatsl Rnd/6r i, Ce
as _muc basis), Prefer

b
nre@raé&swstf éfn1§as|t ﬁé? M%Eéta%t%l EPngoéli'%Pr%f I%%nfbl guitahlp fats are
~C 50 0
B 9401155 200 Laplooninaey o KQARTLOTO 13
b peigheh iRl BB el 60%: 1 R Of CREEE AR L 05 U 1o
%vﬁtw&f %g PWS&&@&%M@E% rbtffthé%f: fat@ew?maﬁart iRRc

reqU|re I exa (P acenment fats shoul d
fts, papfmeﬁﬂ;epzdm l@md gﬂ,fmast bepincluded | the gorhpasitiond td prgvide

d I
590 0 PSS B Sl s Bt BB,
mi/mtvegdtabieadnls sush dmleﬂm/enead lngh plead mﬂawmpibphlm Lernel

C. osi tign be s rd|n
SRRt ol ane Speth T oo R AL S F 0N B¥Peq
f Bigh Ws®ert Bf pd&mﬁmsﬂ:fattymcmyc:mdest h/hfch{imﬁpmve lihetdllbtai'y
roducl n a cQ 1 OoNn | certal n

st o Re RoBpRaHot, fay L6 anneed. | Brmis;Biad HkBtstions
PloehRd b theRbqRO5 b1t the Bﬁfeﬁfo@qmﬁ‘ezdblmpr@\}i@ Iﬁléjﬁi‘s&ﬁﬁtchmg the

| nventl on axe these conpri si tri eride \{ rbg
gamnogisier of guk A¥re Pt é\?*‘-‘étlﬂgbfffvﬂg{eﬂﬁ%cg ﬁ%%@&& ﬁ’ endyg
%%f&a%ﬁﬁﬁav@ Q%bi?a/ c@@ﬂe&hhde&%aa.@lhe& bR SIMR -@ﬁl@@ Sihod fatified

ositirr of gl yceride, based on t evvelgt of

fa@t a¢ withintthe @apwrxgerm@aé%o pr3és%5nﬂ\1 10gy#3-69 NPy <67 10-
gﬁ%}g OIlaés'vye‘% %frefegib@y smsﬁpaﬁw Ian%ﬁ WRYrCRT8Y ¢ 381dl6SEe Ehan

cerid (mhereln S represents
sta0ee arttegher for piyleastild uhIaWSng)oang foey€tand soldmgkibmfat at0oHs,

I I f
i S R
utelsdt cvgerabume foln 80 hrinwdeschefoBe posutingihs N ased on t he
wei ght of total fatty acid. residues present. 20 It is
preferred that the fat conposition produced by the

PhOE sGmssitioheor fay BlRhdsofroduced by the process of the invention are
suitable for replacing at least a part of the fat in infant food formulations. The

present invention also therefore provides for a method for the production of infant
food compoéitions comprising fat, protein and carbohydrate components in the
approximate relative weight proportions 2.5:1:5, wherein at least a part of the fat
normally used in such formulations is replaced by the fat composition or fat blend
made in accordance with the present invention. Dry formulations containing this
mixture, together with additional components customary in such formulations,
should be dispersed for use in sufficient water to produce an emulsion of
approximately 3 %2 grams of fat per 100 ml of dispersion. Therefore, in another

aspect, the invention provides a method of producing an infant food formulation

1o
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has palm .tic acid groups at the 2- position of the
glyceride (an "SN-2 value"} in an anount of at |east
50% nore preferably at |east 52% even nore

PYRIWV/EMIY at  |erast 53% such as at | east BETCHR004P03343

| east s5% or at |east 56% An SN-2 value of x ro
R?ﬁah%caeﬁ&ﬁnddrbel e ﬂr%rtoarpopraorr Amrising PP trisbyicetidssobiametihe

ARMGRE dpg{q)(&xhé/ﬁb 25 or noles) are in the 2-

posrtlon an 100 - X) % of the palnitic acid residues
are distributed between the 1- and 3- positions of

(e A AT S PR B

eePposi ayowaw bt Iai ﬁ@dempteh eangr thwghomfthns hepepifiesti»nt all
[ 1t 0 ' er ahl. 33 t han 10% by
R By AT e 3N B SRS i o3 B r ably

| ess than 8% by wei ght 1 2 3 -trisaturated
535891“ des, The invention may conprise anadditi. onal
further purifying the product in OPo. WH
201 171029018 Pci 7(; R20059%9003343 The process of the
resent invention may, additionally or alternatively,
Eééﬁ%pﬁ-?Le the further step (ri) of blending the OPO
fraction wwth other fats and/or oils, preferably with

aIPrb@6n OMQeHREIADERth| , t0 forma fat blend,
Suitable fats are ats conprising: up to 40% by
mmgdar st&im mﬁp&aﬁ&h@?w {Jr' sgivx&%cgﬁéuom aﬁn%ﬁ B Yie

aurl.c by wel ght or ot

‘ %3@%(0&81’1@ ¥ pe{maitic geid @pnqeetratmmghar th@rf ¥ end pf mdmemalue

fo&@P&h@[‘ém&{OZ twLgs) of these fats, in particular”
;aerie fats, r%")(efera Iy palmkernel oil, may be

i ncluded in the conposr tions to pr ovi de bl ends ai mug
C - c at i t.s I ting
’I’% act(telr Sica %?ﬁ%ve@ IF ea%dl dgﬂﬁ"iﬁﬂesﬁ‘ﬁ
stinifi.othe rpalrm bl,l st&:alg;hwak auxcedswmﬁ laowsic adil ,comhmttk E{CD&EH
S and n, oil ocon oi |
Dinkon o852 700 s, AR A AR R e o IR S0 Bt v
bmk/geurlszab Qroatvesiztit Bdstsy T inthxigl ¥ei6 fuiagl Gaemﬂﬁ?éd(ﬂj( mémcrtiwsa

R R G S R T R

(cheetpios 65paahitit ARl bieasson preferably provide bl ends
mat ching the 1s conposition of mlk fat or its nelting

characteristics, The resulting bl ends
Before reaction, the humidity was controlled carefully at a water activity between

0.1 and 0.5, depending on the type of biocatalyst enzyme system used. The
reaction was performed at 60°C in a stirred tank or in a packed bed reactor over
biocatalysts, based on concentrates of Lipase D (Rhizopus oryzae, previously
classified as Rhizopus delemar, from Amano Enzyme Inc., Japan) or immobilised
concentrates of Rhizomucor miehei (Lipozyme RM IM from Novozymes A/S,
Denmark). The enzymic transesterification reaction selectively exchanges
palmitic acid with oleic acid on the 1,3-position rather than the 2-position. The
reaction was performed to reach an approach to equilibrium of a minimum of 70%

exchange.

11
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preferably have a Solid Contentt Tndeex neasured by

Nl vf R-pul se on non stabilised fats are within the

foll owi ng ranges: NO = 35-55; N 10 = 25-50 and N30 <=
MO 20070788 val ues were preferably obtai ned byPCTiAg2¢46/4p343
the fat at 80C, holding the fat at 60*C. or higher

fAeffer sactioneils fatty @igs wateasnoceddtanniie poodo ¢ tagisicdndk dretipn

tiy Xisei@tondtk 120t r | he
r}r;%'asfsqlr ement temper at 7?@%@ %g?ﬁ?%‘g&?ﬁéﬁﬁg%sa&gw%t
tldapaeiiteide fhgion3ganidnufregiopgtd e rereasuthe nycadverted\izi-
4 fat -blends. pr.oduced . by
R s B L o O RN S Renl P e B R B WS Ry
refpled & agove all emsinirg fatty tcidf antlventhatnants td mbéamde afreftkd
f | ati.ons. The 25 present invention also therefore
F#{Jd\}%bgl é51€%rlr' a.me diod for the production of infant.
food conpositions conprising fat, protein and
baPlohythn at Burc-aurpidinenteplacst t he approxinmate rel ative
wei ght proportions 15: | :S, wherein at |east a part

The thhe dldd fraft@ANRds! ixds QHthi NSt off Ve piLM bi®NGapeSseed,
osition or fat blend nade in

repl aced by the_ fat conm ( | :

5 &lald&% ®Ht pplpemst g’géﬁ?ﬂqw &Ht fogpfodyge ¢ mixture with a
i aa) hMSonsRBitiBh B MEndafthik @0 xcdxture, together

W th additional conponents customary in such

formul ati ons, should be dispersed for use in
subhhiebent water to pnrduce an emul sion of
approtimai:ely 3 1/. granms of fat per 100 :nl. O

di spersion., Therefore, in another aspect, the

YU O BN e, FEL ol T BAGUELRS AR 0

PAFsUTIR 086 p 608848 oviy impadkhg igpand Iaa_ta:gtlaly'mlrwgtl b h&éer
Sy SRR Ly PR S el et By,

fiohgd ovdleigaaid-ROSHtio g 1axansl esigitd 038 tavalk evetd@termined
[nhvention and.do not lLimt its 5 scope in any way. In
t’%ecagglﬁﬁplgéss C&ﬁ?ﬁn#?ﬁr%hé‘ﬁ‘ior h¢ stosﬁ%“ékf i G onCe a¥‘|86
PEigretdgbs GOPAThsreaile wa iOBlIANE by wei ght unl ess

i ndi cated ot her ww se. Exanples 10 Exatnale 1 :0
Production of a refined olein -fraction

12
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icid with
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Mitrer reaction|4d he fatf

y3 aci ds \Wware renpve

xd2from he

ceride Tr

Qoedugf trigly
Arasstyoechay 14

nbar) an
32096h+csotieny i 9l yegRb

act 1 on by
0 el evat ed tenperatt

e fragl,on was gny

distilTati

on at T0-Y
ires (;

.55,76

fractionated t remnove

ool B o AR

he to co

vened tri-

paimtrn

!?ﬂe%-‘ﬁﬁéi%}} de%éml@i%l éyrt?ﬂd&a

i ned

O rénove a

enaﬁ%ing

feathe yotd 61169 cantentod tieefat yiAE (sorfprecotomel siandefd @0);
and (b) the C16:0 content of the 2- position by FAME (same standard) of a sample
of the fat after hydrolysis of the 1- and 3- residues using pancreatic lipase to form
a 2-monoglyceride. The SN-2 value is ((b) X 100)/((a) X 3).
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OPCO, conposition. b) Preparation cf human mlk fat
Ise r 10 The base olefin fraction was mxed with. a
nunber of veg table oils (rare seed, corn oil,
CHEHRUP29BiBI | paten kernel oil, sr |:11.ower &CIAEBRY6003343
produce a mxture with a simlar fat , acid
corrposition as luau nt mlk fiat. lv~anple 2 15

'do o3 & var HTE'J ﬁ@étgnﬂatédpyé)duymtt ons

U

?rﬁ’ ctlotnate 3§aﬂ%’u value or me
PUewing pv@fusitiosed Li pase ra as cat alyst at a water
activity of 013 to 0.4 at 60C in a packed bed reactor
to approach 9vir equilibrium using an oleic acid to

re

PUS-Tati o 00t 12-4 0 [BOS G748 t pp@Savilevel s PasSiE-12
dehfdsiloned |20 by cap|ITary gas| ghrfonmirogr aphy
aggording tgnethod AQES Ce S- Bactivddiedqy! yceni des by
50 - the regybts weresas fol |l oWgie td qudll 20076029018
I GB2006,(30Q@3343  FQPo TV- 4 PCH pldbuBt FOS | LY110 F~?S
§43 [ - %67 T 103IV 3.8 895 10 11./615
gﬁep(,m OpOoST SI onm 48 5@,() 69,71 60.0 63, 355050 _8.72
4L2195401L@4"U57t)461 C54 173 1.9

The product after acidolysis had the foll ow ng

conposi ti on:
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C onposition C48 20.8 12.8 9,2 8,5 C50 40,6 37.5 35.6

33.8 (C52 313 39.8 44.3 44.5 (C54 5.3 8.8 9.8 11.6 ---
-------- Sd2 49 53 5752 --- - - ----------

T T - (100-C54) *(C49+C50-+-Ch2)i

;o CA8 2 C50+0521 50. 321 53.64 56"16 55.76

percentage of palmtic acid residues in the 2-

t t
1. Bont hfar M AFE Bl s et biontBnelibBeriar Relezpamitoy
gly@tide: (OPO) swhelre(rb)het ;brecéﬁb&c@nmrcsms sabjeoting a@aln opaibearnnomnth an
|0d|ﬂ¥ t g@gﬁl\éso%lw%eﬁtsﬂgb?@#ﬂ%]d%bogn dP?J énzggwllc dE%iseLs%?ﬁca%on with oleic
acu<p)ananeratglycemdepweer therebbrm a 2-nonogl yceri de. The SN-2
value is ((b) X 100)/((x) X 3), F3 svc) 11t4Vv4}200 s

pU GE, S fD6a' 'i44k3a:t:> :~ Si~)auct i4,3,. C. ctio.
2. i 1.Alpracebs a$ cldvBalin Glaimn~1 comprising:i . +. \ . i3 a Ll ;
PE ?@9?@_@.9@9_@ ol ieafia compisiig frip?[rﬁ'tﬁoylﬁéliée'naé_ .

a non- egcerlde ester thereof;

(iv) separating palmitic acid or palmitic non-glyceride esters from the product
obtained in (iii) to form a composition comprising OPO glyceride; and

(v) optionally dry fractionating the product obtained in (iv) to form a fraction

comprising an increased amount of OPO.

3. A process according to Claim 1 or Claim 2, wherein the palm oil stearin is

provided by fractionating palm oil or a derivative thereof.

4. A process according to Claim 3, wherein the palm oil stearin is provided by the

dry fractionation of palm oil.

5. A process according to any one of Claims 1 to 4, wherein the palm oil stearin has

an iodine value between about 6 and about 11.

6. A process according to any one of Claims 1 to 4, wherein the palm oil stearin has

an iodine value between about 8 and about 11.

15



10

15

20

25

30

Clainms 1. A process for the production of a
conposition conprising 1, 3-diol eoyl - 2-pal mt oyl
gl yceride (OPO), wherein the process conprises
subjecting a palmpoil stearin,. with an 5 iodine.val ue
7. (1 \AA %8?%%6’}?051%&% to nyQ ea%;o{:)?mflﬁ tt%%ewwrﬁ{ gomprising e step of
blehdiag srestanpdsitioataf (in), orwhd facioaiof (v) adthcht Grastone vegetable oil.
non- gl yceri de ester thereof. 2. A process as cl ai ned
in CQaim2l conprising: (i) providing a palmoil
8. St eAr pmcesETpeesding tor Clpamh M, hatydreigl theevagaégble Bl i selected from

' L1 | .eachi d dori si i _
surBbiP B 5 G0 A R GL P20 BRI Sptpoan o
enzym c transesterification with oleic acid or
non

a
-gl yceride ester thereof: (i.Vv ratin | m.tic..
9. nor ATPER AReFAG I, B 9B ar sabitns, £FEY Plohn 0 Baphiion or
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3. wherein th almoil .stearjn_i. rqvi ded by, th
Posiianer Pased WaleoNeb Shipleb faty"aeid RSiRss Bresdpt n'the 1 and 3
posittesr ding to any one of Clains 1 to 4, wherein the
pal moil stearin has an iodine value between about 6

and about 11. 6. A process according to any one of
10.Cl aAnmrodedsoactorditgteibny iohe gallanei 1 tst9earhereihalse camposition or

i.0odi ne val ue bet ween out 8 and .about 11..30 15 7. A
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conprising the step of blending the conposition of

11'\(/:s\g/e pgé(fetesrs]%cfcgr FntgI tgrén)(/)fong@f CYgirth 1%) 1|0?\i3\l/}%(tere?nn§1e palm oil stearin is

bleached at a temperature above 95°C.

12. A process according to any one of Claims 1 to 11, wherein the palm oil stearin

has an iodine value of from about 7 to about 11.

13. A process according to any one of Claims 1 to 11, wherein the palm oil stearin

has an iodine value of from about 8 to about 10.

14. A process according to any one of Claims 1 to 13, wherein the composition or
fraction has a value for the ratio:

(100 - C54) X [(C48 + C50 + C52) / (3C48 + 2C50 + C52)]
of greater than 50.
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15.

S. A process according to Caim7, wherein the
vegetable oil is selected from 5 sunflower oil, high
ol ei c sunflomer oil, palmkernel oil, rapeseed oil and

SoyRe %83 g%l%d Rr(ﬂgﬁf 4 %%% gltl'ﬂegra{ 8 h§Q¥ v?f&% o?From 52 to 57.

conprlses at least 50 w 960f paln1t|c aC|d reS|dues
present in the 2- position of the glyceride, based on
the weight of total fatty acid residues present in the
2-position of 1o the glyceride, |less than 8% by wei ght
SSS gl ycerides (wherein S represents saturated fatty
acid having at |east 18 carbon atons, preferably 18
carbon atons) based on total weight of triglycerides,
and at |east 40% by weight oleic acid residues in the
| and 3 positions, based on the weight of total fatty
acid residues present in the 1 and 3 positions. 15
10. A process according to any one of Clains 1 to 9,
wherein the conposition or fraction conprises |ess
than about 8 weight % trisaturated glycerides. 11. A
process according to any one of Clainms 1 to 10,
wherein the palmoil stearin is 20 bleached at a
tenperature above 95C. 12. A process according to any
one of Clains 1 to 11, wherein the palmoil stearin
has an iodi ne value of fromabout 7 to about 11. 25
13. A process according to any one of Clains 1 to 11,
wherein the palmoil stearin has an iodine value of
fromabout 8 to about 10. 14. A process according to
any one of Clainms 1 to 13, wherein the conposition or
fraction has a value for the ratio: 30 (100 - C54) X
[(048 + C50 + C52) ! (3048 + 2C50 + C52)] of greater
than 50. 16 15, A process as clained in daim 14,
wherein the ratio has a value of from52 to 57. 17
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