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PROCESS FOR PRCDUCI NG DI OLEYL PALM TOYL GLYCERI DE Thi s
invention relates to a process. In particular, the

WO poogfozdoos rel ates to a process for the produck@DGBRG06/003343

the triglyceride |,3-dioleoyl-2-palmtoyl alyceride
(a BBOGESS FOR PBORIGINS DIGHEST FALMIAY 1 SN GRRIDE N
conponents of many products, especially food products.
The triglyceride |, 3-dioleoyl-2-pal mtoyl glyceride is
Thlg ﬂ}‘)e{m&{ T 19 laéf;‘foecreésq %n%x%ﬂﬁ%&i%? ﬁfveﬁﬁlm%a%sl tb a{;ﬁ&‘:ess
at conpositions contairning si'm'Tar anmounts o €
for ghe meodirtiod afftiyie acglgserideubd-disiebylriapaimitol! fehiceriay (hiso
derived fromoils and fats of vegetable origin.
refasddo 8t OPPher e remains a significant difference in
conposition between mlk replacenent fats, derived
fromnatural sources, and that of human mlk fat. This
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absorption of butter fat by infants conpared vvith)

human mlk fat is

The difference in the distribution of acids along the glyceride positions is believed
to have important dietary consequences. The distribution of fatty acids in the
triglycerides of some milk fats of nutritional importance was studied by Freeman
et al, (J. Dairy Sci., 1965, p.853), who reported thét 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 suggést 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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2-palpatoyl glypryidgs py skehiapgeswith unspiurated Aienifetay acidy guctbeir dikyl
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u ed fatty acjds such as oleic acid. The
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reduce the level of unsaturates in the conposition.

A process for producing OPO is also disclosed in US 5,658,768. The process
mvolves a further enzymic conversion to reduce the level of 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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EP- A- 0882797 descri bes a process for produci ng ABA
triglycerides using a 1, 3- specific enzyne, under
weonrozohed conditions of water activity. A sePEDGBI®6/003343
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i e, Bl P e dp ey Beaaigiion ith oled
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ester thereo separating palmtic acid or

(iv)pal S@Para@ngwmimgﬂtq/@@ﬁ iod palastie nen-glyoenidehestqrs Gabur the product
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) f 1 asptibpallyCayFFdcibRdinglthé PodeasehiadMNiv)ab f6RPa fraction

comprising an increased amount of OPO.

The process of the invention aims to increase the amount 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. Iodine value is determined
according to standard methods known in the art (e.g., ASTM D5554-95 (2001)).



10

15

20

25

30
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anount of OPO forned in the product of the process. A
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nutritional quality of the product. Unexpectedly, it
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determined by the method set out in the examples.

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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54) by the ratio of total (C48 + C50 + C52) to ((3 X
48) + (2 X C50) + (C52)), which includes a factor for
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Imtic acid content. of at |east 60% by wei ght, nore
aboﬁ&elfé %Sgioé‘i abqui o R BY wei ght, such as at | east

75% at |east 80%or at |east 85% by weight e.g., at
| east 90% by wei ght, based on the total fatty acid
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of th rocess. of the present invention e .
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as nmulti-stage counter current "dry fractionati'on o
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frof B8Pl 35y ™ gl s wUS iRy e Tebved
fronfmithé Wabh éihexed6h. to yield deodorised palm oil stearin, typically at

temperatures above 200°C. The impurities removed in the deodorising step
commonly include free fatty acids, aldehydes, ketones, alcohols 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. Correspondingly, the term. olein refers to a

triglyceride mixture or fat blend from which at least 10% by weight of the higher
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The palmoil stearin used in step (i), preferably
conprises 2-palmtoyl glycerides, typically in an
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The bl eachi ng and deodorising are performed under
standard conditions known in the art and may be
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| ower” nel t'ing constituents have been renoved by sone

kind of fractionation, e.g., dry fractionation, Lanza
Under the influence of a 1,3 lipase, unsaturated fatty acid residues may be
introduced into the 1- and 3-positions of the 2-palmitoy! glycerides by exchange
with the fatty acid residues of other glycerides or more preferably by means of
transesterification in the fatty mixture. Exchange preferably takes place between -
unsaturated free fatty acids, preferably oleic acid, or alkyl esters of oleic acid with
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
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fractionation or solvent fractionation.
Correspondingly, the termolein refers to a
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ransesterification reaction in the process of the
present invention

In order to separate palmitic acid and other fatty acids or palmitic non-glyceride
esters and other glycerides from OPO in (iv), the transesterified mixture
(optionally after further treatment, such as isolation of the fat phase) is preferably
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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sel ectively exchanges palmtic acid with oleic acid on
the 1,3 -position rather than the 2-position. The
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Wi th 5 a water-inmm scible organic solvent. Before the
con@r???%@ transesterification reaction, the humdity is
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comprises other non-OPO triglycerides, and may further contain minor amounts of

diglycerides and monoglycerides. Minor amounts of free fatty acids may also be
present. The fraction is preferably a composition which comprises a mixture of
triglycerides wherein different fatty acid residues, including unsaturated fatty acid
residues, 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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In order to separate palnmtic acid and other fatty
acids or palmtic non-glyceride esters and ot her

wa@kopcordodes from OPO in (iv), the transesterifP&HGB2006/003343

m xture (optionally after further treatnent, such as

The @8}{)&% I)ﬁ’ An r‘%y}?fh &f ﬁ%% 3 r?elﬁg'sﬁds' Saphef @e”téiﬁﬁﬂeddins bdcbiRdee

atio S pre l'y carried out at |ow pressure
with dietgry, aﬂdcp}@moawmummﬁmtsaﬁ)thamwémré@m@nﬁ@ SEynpls,

it fhen s  ch 20 2958 St Pob gl bert e

fee&%@oﬁioﬁﬂ@ h&lioaé ekdbly |Bé) ca@bw effebaibl ymelted at this
fractionated in (v) to recover an olein fractign

températere (ﬁwbmé‘h? medliingpoint e fatois) detomrinedc by thydr Eyeacid
comg)?)éliﬂgl}ég .vg %&pfl reagetléc%raaa 5(9'ﬁmrg|ifl%& \tvftfi‘?ﬁé 9&?%:{ @lyOdcid

using two-ste
compeitibn gﬁa@pbef &@éd’cbd) l{’@tuslerintﬂ@&:bfelsqnanvémmm; ﬂlepﬂferfee Martﬂll zy
carried out using sing ctiponation.
view feepradiecing fit sempesiimns éZY1 @%?@ys% &ﬁéac Histics

transesterified mxture to mJItl -stage counter current
dry fractionation. Fractionation of the triglyceride
Thef mastt preferfeé nengsosttivas prained by dtie tpréssat mVleIlhOI( IaRP)hose

d |l e
compEs ey HEHo T DRPUHE el g ar ary Bk Bef e g
as ARlaGSQt %ﬂ;{/@% 2 18118tk et irnt RbhabneditRhidTthe g@@eﬁdﬂ

I's typica rther refined or purified to renove al
basecerai fengreight t of sagbld &atiandcid oresidien anessnt o Hdtgealya or

d ol f
SHeGRGY ¢ CORPRY Copdio BITDLERIeR? b San i BES

glyééﬁ'dé%e WhérBinns trglﬁ'e%ﬁﬁgﬁtlﬁﬁte& Hetty avidriidviip BRleasters ctubaﬁ
t he further fractionation of the product in (v

atoras reefebly ;/8 f:@rboa atoms) esed 10Brigtap W@éﬂi’éto tﬂf%c %é@é at
t
leasgl% 5‘1‘ | oe?g t 18 %"%aflleg’lgu% %ttﬁg n.$ShE % url %Eebasggto‘ﬂetﬁg

suc partr al cation or
Wele]itrdf@&m&y@&dtr%dw prhs@its I n the desi red
corrponent(s) The conposition obtained after (iv) or
the fraction conprising an increased

It is preferred that the fat composition produced by the process of the invention
has palmitic acid groups at the 2- position of the glyceride (an “SN-2 value”) in an
amount of at least 50%, more preferably at least 52%, even more preferably at
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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amount of OPO gl yceride obtained after (v) in the
process of the invention preferably conprises at | east

waomwiogonei ght OPC6 nore preferably at | east 1BO/GBY®R/003343

nore preferably at |east 20% such as at |east 25% or
30% or even 40% by wei ght OPO based on total
glycerides in the fraction. The balance typically

The HiEPEsk HE SheOfrogsnt nﬁzrentﬁlﬁ‘ﬁnhy,l gldjtoanilyles altanaﬂ:nrwgg chtptiker
contain mnor _anounts _of |gé cer| des
t

the f3¥ibe) Spere FYiHE Dlapdmg: therPRin C@Pnf‘?@e 0?%?{ tgtsqmdlr ofly
pre?éra%‘l“y B&thPL: qéa%\/\ﬂ&n% %’g%tefb‘l@a&ﬁ | 18Mofrs apﬂ'a?fnﬁzhébl%ﬂ@ble fats_are

nmposi tion mpriseés a mxture of triglycerides
fatmm;msmgd up te hevt byf azbiggnt af:mddmesddtueglglymlda&i iupgto 30%

by SO P S TSt Wb 3Dt Helzt of o vEROHEC ks a5 v to
40WeRSsf Ihﬁlef'fa@for tﬁh%tl&%t éerﬁd%Lhr@s bﬁﬁiegél €gts.| Mn thficular, lauric

2-positions are G 8 saturate preferabl
fatsc oregerably mglrs dmmeh mh @Ia}’ pe mchgfhﬂrmtth% ComEpeFitieRs Taaégwdp n

rticul.ar 00/ b

kP a2 Spbert iR i e B bRl s
ancmﬂ vegétame ilk @ﬁ&yamﬁowamgu@@ olefc stinfibwet bif, il kernel

(e greater_than 99% ht in the gly erldes
011>G'ﬁPQSPFé1 EbmsowybranPih rcecwg glb saftoner Mb B
35
o g e ol AR AR el 13 By oBfles oA LR ‘fP%SFé%f%
benaﬁt df tH'eh eorﬁptﬂ‘é}itﬁ&lsl nmgrsbqom?hﬁedibllyl ﬂnfjscWayLeﬁlead;ommsionas
on a nol ar_ basis t t

pméuisféshYtt?ﬂ% Rrogess; of fgﬁin‘ffnﬁ@ﬂqarsége %8? P??Vd&f‘gﬁ& 5 g grﬁa‘
cor%oesitﬁ)ﬁa }ﬁlﬂtp Oort W4 GRel@Se THERCtERRR. m?‘hé“re&ﬁﬁh?)blends

era e , 3-posi tions include both unsaturated
preféiﬂalﬁhajvaoltchCenteMnd@i masuf@th}y%ﬂslswg IpncSpibﬂtsedn

and type . of ese fatt
R A e b e L e e L e O ORI
ThdsB&aReIReR friRPablP Bbtafned by heultiex@eEheat SUPE kholdmg the fat
repl acenent” fats 'shoul d be capabl e of enulsiftcation

at FC ot bxgherhf@a@t least L0 quifvefes, @e@lnmm Osﬁ@nﬂ dolding tredptet 0°C

for ?82‘8&% b%ﬁ%a%f%e Qe gte'ﬁ] ekl abdlhSiding the fat

at tHRt@hperiack 1oy 30 hehdted Beférg msmg the N value.

The fat compositions or fat blends produced 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 % grams of fat per 100 ml of dispersion. Therefore, in another

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

10



10

15

20

25

30

35

conmposition, which may be selected accordingly. Fats
wWth the correct fatty acid conposition may be

w@edogor®ds f or use in the present invention, theeEGBR@E/003343

with a view to producing fat conpositions with certain
by @esiapig aphybeliak tehadmsdsiion ThinSising P ORally QAL §biefd
conpositions produced by the present invention are
aften Ve oiben @D tha BrgesfBer i des having at | east 40%
nore preferably at |east 45% such as at |east 50% by
wei ght palmtic acid present in the 2-position of
The ifellosving nomtimiitng Sasgdesiliuttuee i ighéntoh dnatdl ndtathiy its

acid residues present. Additiopally or_alternatively
SCOPR 1N BH FEAYY | &Es&‘ﬁa‘ﬁxaé@%‘ifr ad: Thsegba ahisgspesylicasioghll
erosne Mﬁ@ggg§§- MR i Shth ed fatty
P aci d having athﬁﬁgggsﬁgmggf@%ﬁgggg%§?§%%g%§%abIy 18
carbon atons) based on total weight of triglycerides,
EX%ngegt | east 40% by wei ght oleic acid residues in the
= d 3-positions, based on the weight of total fatty
acid residues present. It is preferred that the fat
composi tion produced by the process of the invention
Exgmpledal mitic acid groups at the 2- position of the
glyceride (an "SN-2 value") in an anmount of at |east

24 ..mor r.ef er abl t |l east 52% even nore
algsrg({cn Pe e such as at | east 54% or at

| east 55% or at |east 56% An SN-2 value of x % neans
Palproj stegrin Wias Rrpguged 1y o wolveat Eaptiopatioe el paim ¢ibto create

o STRERNE patpil b OB R, O o ah 508G v

lowar thadlil 4 treiqBurke @betiigen the 1- and 3- positions of the
glyceride. This value i s preferably determ ned as
described in the nethod set out in Exanple 2. The

The BAROSH] tste@fn q}@z{s_aﬁﬁﬁﬂzaﬁ%‘ é&ﬁakgﬁdgfbﬁ’&ﬁﬁéd &%dn'ii%%‘}%gé)‘?nkfﬁ

i nvention contains pre ess t y ‘wei g
refining, thetpajlrs ailustaared wyk yoised seth, ampplefcencib|cpntesmte (GU8: B%
congé/ntrva\lﬁgzg gt753£).2 ”I%fetrgtiig g%' Hél%t cﬁpstgellrﬁct%roilgl% Sa'cid concentrate was
between 1.2 to 2 on weight basis. The mixing ratio was determined by the activity
of the enzymes, the quality of the palm oil stearin and the quality of the oleic acid

(concentration of palmitic and oleic acids).

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.
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The invention may conprise an additional step of
further purifying the product in OPO The process of
w0 b@7pe®sent i nvention may, additionally or PCT/GB2006/003343
alternatively, conprise the further step (vi) of
Afbdr esadiidig e RttOREdE wakd deRidvid HBmChE BfodhatltsicRodA @ frtitos
preferably with at | east one vegletable (o] ? to forma
¢

byfdigtillgfiemef lowupressiree(F 40 anber)eardaglevateshismpsratigres (p2008C).
; Aol . T : _ 5%
T Yo' Biiofl P BERRIA (o SIMGR" 1 ScotPerld) 27

palnsitiedsaloiva t6 atlsvel of miaginien 40vdiglo%f Thebied frattionowas fully
i_{racti ons or. m xtures of these fats, In particular

refineg i peioxp &ll FEREREICBILY 2p4F ARk EPIERITR 10 Fisyiupea rofined

OPFA&difefiohn the conpositions to provide bl ends aimng
to match the conpositions of mlk fat or its nelting
characteristics, and/or vegetable oils such as

b) Brepéirhtbwesf huiran nhillgfat edplicer sunf | ower oi |, pal m ker ne
oil, rapeseed oil and soybean oil, coconut oil, high

Theb@éeColsiafl ftdcHVR fwR thixehiwith BaeRr B $Bx&a0E et _(%e seed,

unsaturated fatty acid glycerides, which inprove

pol, : . ! :
commil apaen il paise etrel ol sunflewenpiboni prbds, 2 mriuvevith 2
P Lo | hi. the. osi tions produced by
mnkﬁghb %%g§gﬁgkmb§%g$%$%ﬂ¥@%%?%feferably provi de bl ends

mat chi ng the conposition of mlk fat or its nelting
chgracteristics. The resulting bl ends preferably have
X id Content Index nmeasured by NMR-pul se on non
stabilised fats are within the follow ng ranges: NO =
35-55; NNO = 25-50 and N30 </= 10. These val ues were
Acpiobfirafbvayioobpalmmed btgarire (RO8) fiabtboris diavitig 8iREent iodine

hol dj the fat at 600C or.higher for at | east 10
valfi (VA Shes Restornd esSoEmahlioHol e 1 e b et comates:
actibVety 3905 %0 O.bfea@tSO‘rEgmho é:i(@& bécpreﬁ?tgﬁ @%@ﬁ%ﬁ&@@% rfc]slglrh%l)fjﬁné

tenperature N an ing the at te
usifipan @eicraciduio #OPwtiord 1iktasig.i 648 the5Nlevalsweere Ghierhiatd

by CHRRR, o8 S omASmRlos oo RR o fdioy SpChadss o
“Tayderi@ds ByNBCT aThd RshIff R&E af enthwisor nul ations. The
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present invention also therefore provides for a nethod
for the production of infant food conpositions

weowpoe®isg fat, protein and carbohydrate conpP@EGB2006/003343
the approxi mate rel ative wei ght proportions 2.5:1:5,

wherein at |least a part of the fat normally used in
such formilations s rpnl aced h\1 the fat composition

or fat bl aRP$E¥e i n| BOSIVdance] BPEAVtINe pf BOSHV-12

i nvention.| Dry fornulati ons containing this m xture,

IVtogether wii® additi o8&l conponehis custonpiy.6i n such
formul ati gns, shoul d{be di spersjed for use [n

Fe&Mdbmp&ditfpt| water to produce an enul sion of
C4§pproxi matiejys 3 1A grggy of fat) ;e 100 m | gf 5
sfi spersion. glnereforegyyhn anot hefg aspect,

Cs?nventi on |y ovi des a hod of 35 yduci ng ah ?gf ant
ood for rruLlagi onby patkagi ng an Eabel ling i@e

ng‘nm‘nc- t-on—conprising—ORO-trigly L8oride—obtai’ned—after
step (v) or step (vi) of the process. The foll ow ng
non-limting exanples illustrate the invention and do
not limt its scope in any way. In the exanples and

The produd latiert actdol ysishpddhé fodlatvimgnconadoksitioar cent ages, parts
and ratios are by weight unless indicated otherw se.
Exanpl es Exanple 1 a) Production of a refined olein

fractiron Palm POS Iﬁlzﬁar IITDSI\Rﬁ 8pr ()@léjseﬁ/ @U dryo rw_lz

Coﬁx%»%ﬁ‘ fractjomattonm gf palmror to_creale a Ird(..ll()l
c4 a palmtij CI d cg egnt ratig i gher t 78% and
cs@n i odi ne val ower tgg 14 meqr§ 6kg (v Q’Eﬁ The

al moi l sted Onvvas physi—cal |y réefi’ned (blg ed and

C5%eodori sed) . 1t%r refilnPry, the|d4Pm oil st¥h?in was
C5%i xed with an dbeic acid-&ancent 1 % (d 8- 11 6

SNeﬁhcentration@?S%. TH8 ratio oB7pal moill 8 earin td

(1004@54y aci d concentrate |was between 1.2 to 2/ on wei ght
*(a8$ TS0+ mifxing rati g was detefnined by the activity

(3*C48+2*C50+C52) 50.32 53.64 56.16 55.76

* percentage of palmitic acid residues in the 2- position, determined by finding:
(2) the total C16:0 content of the fat by FAME (surface internal standard C17:0);
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).

13



of the enzymes, the quality of the palmoil stearin
and the quality of the oleic acid (concentration of

w@adomozdoes and ol ei ¢ aci ds). Before reaction, tPEI/GB2006/003343

hum dity was controlled carefully at a water activity
between 0.1 and 0.5, depending on the type of
bi ocat al yst enzyne system used. The reacti on was

Thepprotioetedd SuctioaRE] iah abows t3i5P¢ e dTheafikctionated raognet badl thred

11reactor over biocatal ysts, based on concentrates of
follpWRgLOmBOSIER 7 0pus  oryzae, previously classified as

Rhi zopus del emar, from Amano Enzyne Inc., Japan) or
i mobilised concentrates of Rhi zomicor m-ehei

Compastiorc tf ansesterification regdéstifonhssel edtivel y

c4@exchanges| pal mtic agidd w th qglfedctiosated on the 1,3
C50 posi tion| 4apher thangishe 2- posdueitogualithe |[rEaEti on was
csperforned jogreach amgapproach dferedpt | i briiasm of a

(Li pozy me| P [¥H4 r o PRSVYZY res BORSIY Binnmar|iHOS F¥rd2

csdM i mum of6_g'0% exchapgg. After reaction, theifstty

dict i L] 4

SN#bgffiﬁﬁu éscuuved [582Llﬁ? Prgduct [rig',Qf{Ldej )
H—aCt+1T01 y—OrStrrratroft—atc TOw pressurc (< 10 1Todln)
and el evated tenperatures (>200C). The triglyceride
fraction was dry fractionated to renove the
unconverted tripahnitines down to a | evel of nmaxi mum 6
wei ght % The olein fraction was fully refined to
renove all remaining fatty acids and contam nants to
produce a refined OPO conposition. b) Preparation of
human m |l k fat replacer The base olein fraction was

m xed with a nunber of vegetable oils (rape seed, corn
oil, coconut oil, palmkernel oil, sunflower oil) to
produce a mxture with a simlar fatty acid
conposition as human mlk fat. Exanple 2 Acidol ysis of
various palmoil stearin (POS) fractions having
different iodine

14



10

15

20

25

30

values (1V) was perforned over immobilised Lipase D as
catalyst at a water activity of 0.3 to 0.4 at 6Q0C in

w@2paokwe bed reactor to approach 90% equi | i brP@mGB2006/003343

using an oleic acid to POS-ratio of 1.2 to 1.6. C48 to

C54 levels were determ ned by capillary gas

chr omat ogr aphy according to nethod ACCS Ce 5-86
CLATvisgl ycerides by GC'. The results were as follows: The

product after acidolysis had the follow ng

conposition: * percentage of palmtic acid residues in

the, 2; Ay ' HidH eoMpridiRg 1130@ole9t-2l
L orgh GroRt b R pr R ot O o2
palrittéy) iy erid@d TOPD), wilneeifi e ploeesSl®nPrisensubirctiog at padm2oil

position by  FA S st andar d f anpl f .
st Vb B 8 SRS LV BPerRE: 200Ung 238 SN daed edRie

ARGHRAOE wii A of 9hPh-2lRelhagdregesfdle. The SN-2
tmn\Q/al uécﬁlaé&%(“g%m?(a%%l)a/o%(a) %}%.The gr oduct was

fracti onated at about 350C. The fractionated product

had t he fol |l pwi ng. c osition.. IMS 1. A process for
2. ¢ héB?%ﬂ?fcatsiC%ﬁmS‘?ma&@nmgg?P n%%@orrpri si ng
|,3-dioleyl-2- palmtoyl glyceride (OPO), wherein the
process conprises subjecting a palmail stearjn, with
&) i ogravedingd palny oilytedin sommrisERsTPAghelYEIIte: 12 to

nzyrnic tra erifi ' j l.ai idor a
21 h- gfy %nrali1 gisegglﬁlgé %%gegggrgﬁn%me pr ggesgesaﬂg’s cl ai med
i) O giiijecting @eppalsi oibstedrin) to pneyhidi trapsestgrificatian with oleic
stearin conprising triparmtqyl glyceride; (ii)
opt i oﬁ@ﬂloyaﬁpmﬁée%ﬁtﬂ ori sing the pal moil
Lsar iardtnb! Jasitl g6k i [deridlh etdr ffdin the
Zﬁgym%%pafirdghs%st eri ? ?lgaétﬁiggﬁﬁg\ntl?%{ogll%%e_r%ci d or a
non- ghyudieci dbtapstiem (iligrte oform ( & vompmsiioat ¢orgprpringriQRQ
acid or palmtjc non-glyceride esters fromthe product
obt ai 8¢ #¢i) to forma conposition conprising OPO
@y Cebhsnaigily 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 ol 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 4 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 6 and about 11.

7. 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.
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(v) optionally dry fractionating the product obtained
in (iv) to forma fraction conprising an increased

wa@pemaneosd OPO. 3. A process according to C ai P€I/GBR006/003343

Claim?2, wherein the palmoil stearin is provided by
fractionating palmoil or a derivative thereof. 4. A
process according to Caim3, wherein the palmoil

8. st eAmirocess aqroniingl e atyy onchef dlayms £ det7, dwdhar camptisingl the

oi 5.. A process_.accor din Q L i
stetof BB iBY RETRGH AR (el Bl Rt Y (L uithdh Thesf ohe
veg@bMegN about 4 and about 11. 6. A process according
to any one of Clainms 1 to 4, wherein the palmoil
stearin has an iodine val ue between about 6 and about
11., 7. A pr ' 1 al
0. v BB R PO S S BN BB ol T Ech 1
sunfletvéesin }ﬁ?@ bleiSsumfidwabeilitpalid k8meloihrapesesd ait eod doytgpano
_any one of Cainms 1 to 7, further conprising the step
oilof " bl endi ng the conposition of (iv) or the fraction of
(v) with at | east one vegetable oil. 9. A process
according to Claim8, wherein the vegetable oil is
10.sel Agireats§ s@ordinmfol amyeme off Claitms §ro &, eiherettife| commosision,

al mkernel oil, rape d.oil .and .soybean oil.. 10
or Bictio Sompgises ¢ k5t o8 iy o RETHRC arid RRa RGeSt T BF
8 SFPLStLiRN At APt I IRET BES 2@l rbR@Rh pRRemtin%
postgib%pal mgl?gédggf%%%%gii&dues ﬁ}tesent iﬁﬁitaherz- pogitieonn:l

the@fpotstimngifyfieegly derjdeblesetan 8 %t breweighty RS glyceddas| (Whexeiy S

acid residu resent in the 2-p0siit] t
g RO B8 BTl g S i, iy 15
carb RO R NbRell BRMBHE Mefhs af tHpticRdésabhdy atlend 408 by gveaght

| east 18 carbon atons, preferably 18 carbon a

. to .
olelseasisresiduesinghe heng Atrositions, ipateyl By thaishs pf toidl fg%i)ééfld
resfc‘i(t)lg/so g)rgse\ﬁﬁngcﬁé 1 and 3 positions.

(=)

11. A process according to any one of Claims 1 to 10, wherein the composition

or fraction comprises less than about 8 weight % trisaturated glycerides.

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

stearin is bleached at a temperature above 95°C.

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

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

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

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

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

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

16



oleic acid residues in the 1 and 3 positions, based on
the weight of total fatty acid residues present in the

wa eng2®1posi ti ons. 11. A process accordi ng t oPEIGBRIV6/003343
of Clainms 1 to 10, wherein the conposition or fraction
conprises | ess than about 8 wei ght % unsaturated
gl ycerides. 12. A process according to any one of

16. O ai pmocasstas cladmediineFlein 1§, véhepein theoiatio Seeaivalge pffrom 52

| eached at a tenperature above 95C. 13. A process

05 ccording to any one of Clainms 1 to 12, wherein the
pal moil stearin has an iodine value of from about 7
to about 11. 14. A process according to any one of
Clains 1 to 12, wherein the palmoil stearin has an
i odi ne value of from about 8 to about 10. 15. A
process according to any one of Clains 1 to 14,
wherein the conposition or fraction has a value for
the ratio: (100 - C54) X [(C48 + C50 + C52) / (3C48 +
2C50 + C52)] ofgreater than 50.6. A process as clai ned
in Caim1l5, wherein the ratio has a value of from 52
57.
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