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TRI GLYCERI DE PROCESS This invention relates to a
process. In particular, the invention relates to a

w@e@emos®2d or produci ng triglycerides, in partiPCl/&B2006/003345

|, 3-di ol eoyl -2-pal mtoyl glyceride (OPO and a 1,3
-saturated fatty@edvesRmk PRODEs! yceri de.
Triglycerides are 1 nportant conponents of many
products, especially food products. The triglyceride

|., 3-di ol eoy| -2-pal m toyl glyceride.is an inportant
le‘? ng’éPﬁ?%’ée%L?ﬁ%‘bﬁ gmces.f %H@Fﬁ%uﬁf’l e }ng({er_m afes to a process
fof ?faaeéihg hp%l'y%eﬁeébt, 8l Pirfshl & 113 lale ATDLPMBItS oifieride (OPO)
principal Tatty acids found in human ml|K fat may be
ander 1, %-eaufatedrfatty 20id aeyd 2fdeayl glycoedset abl e ori gi n.
However, there remains a significant difference in
conposi tion between mlk replacenment fats, derived
T%él?é@rfdl@i Ul impertige sompdttbnishaf minyhwieduct | dspédilly Toos
Ifference arises because nost_ gl ycerides of vegetabl e

I )

profuqs. n Eheetrighsatids delediolaqytproabuitoyh flygeggde 1 jn tmportant

cont.r t] mount of palmtic acid
glg%eggsi%é}gp?r%éfgﬁ%g{;aﬁ#@%f%f gl ycerides in human m |k

fat. The difference in the distribution of acids al ong

the glyceride positiaons is believed to have inpoLtant
Fajicemppsitiensrroataiiing signlar gmoynts of it pringipal fatfy,pq é?d-‘flgén
il i ' ' Mk HodnRak
e A PSS S ot Byl G st
th&ei remail® G5sigifi8dB Jdiffevbucer impantreditivh dtetweamamilkirepladeament

fa, QYo fon e opieR, B DRoBORERERIOR B od i diberece
a.t%?g bRbRAE st %}%&n&&e ot RIS tdhs ddansdthRtdd K thad-

rum nants. e greater absorption of palmtic acid
pdsitionhdn 2erpiast, & iseystaptiak arhging o€paladtic #yd pedupins shevgrposition

or.ted File al (J. Nutrition, 99, pp.
Ol ey %31}1%8‘1&8@‘9{3& that the relatively poor
absorption of butter fat by infants conpared with
human mlk fat is attributable to its substantially

Thendiffereneaiinghe distgibizben of agids aieng the ghicaridrepasiiionss believed
| i d L5 f f i order .
oSSR OR Sl s PR R B e

trigfycerides of some milk fats of nutritional importance was studied by Freeman

et al, (J. Dairy Sci., 1965, p.853), who reported that 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
trigyceride 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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trigyceride fats or oils obtained fromnatura
sources, to that of human mlk fat, therefore, it is

woewessmey to control the distribution of the PEL/GB2006/003345

acid residues on the glyceride positions. EP- A 0209327
di scl oses m |k replacenent f at conpositions conpri sing
e triglyceride 3-di ol eoyl -2-pal mtoyl glyceride.
EK@%@?W%@ ¢igcleges Amdhog:smem@m% ¢apasifinpes edrhprgng athe

f at. t
OB e PUBLESh TN ALY ThEEER 5OERA SRRy,
thesepfak rcrbﬂnp(ydltlcgiswaﬁ rhed&ﬁam@i By rsﬁl&}édﬁtﬁfggﬁﬂ? thix6aba by sprising
such as a, Ease ‘ is regiospecific in activity

glyfery %Cﬁn&%lﬁ sqbstanyaily of ﬁl&orefsafilw@edg%pé@almyéglycendes foa
<SR R 305R, Sy Tuth Msph ity deag e

1'uence 0

angnapasitiome obf fthe ggycemied r Exizgmetic procedses bﬁtﬁ@dm&edrel ik
lmto gl yceri des

f the 2-
AR PR Uikt Brecngicie at e cuy Vi nagntcg ighy
ackd KesldueS Ry e HREREP2RE tHE 3CLAS 95 ?ﬂtl@ﬁsr é¥ ﬁﬁt% gahmtoa/g

process for interesterification of "fats and oi usi
glyeesidps byagxchange Prithrunseluratéd§eeafatip eclds or theipualkyb egienspr e

efficient process for the production of 1, 3-

di ol eoyl - 2-pahnitoyl glyceride (OPO. The present

U 6020898 dfsclysevart@symbfic BRReASBE ferederi @668 DFFRE and oils
pro UC|ng triglycerides which conprises: (a)

%@kiﬁﬁ a first triglyceride conprising at |east 40

% by noles of oleic acid residues, based on total acyl
groups in the triglyceride, to an al coholysis reaction
Thmret ﬂ&mms alneethtol provié Dendré efficlent Probess 6108 pIdRddEOR 6f 1,3-

c i tion conprising 2-ol eoyl nonoglyceri’de
?1%85 g%ﬁ‘@n‘é“c P@ster of said al cohol; (b)

reactl ng the 2-ol eoyI nonogl yceride with an acyl ati ng
agent conprising at |east one Cl2 to C24 saturated

Theapteperdcimentidn |peadtespnia emtenspebt, sai probedst Yoraqirédin dg'l
m@g@ﬁﬂ%@%&gﬁ{;ﬁ%ﬁ%gr iogé;al n a l,3-saturated fat t y aci

(a) subjecting a first triglyceride comprising at least 40 % by moles of
oleic acid residues, based on total acyl groups in the triglyceride, to an
alcoholysis reaction with an alcohol having from 1 to 6 carbon atoms
to obtain a composition comprising 2-oleoyl monoglyceride and at
least one acyl ester of said alcohol;

(b)  reacting the 2-oleoyl monoglyceride with an acylating agent
comprising at least one C12 to C24 saturated fatty acid, at least one
ester of said fatty acid or a mixture thereof, to obtain a 1,3-saturated
fatty acid acyl 2-oleoyl glyceride;

(c)  separating at least a part of the at least one acyl ester after or during
step (a) or step (b); and

(d)  reacting the acyl ester with a second glyceride to form 1,3-dioleoyl 2-
palmitoyl glyceride.
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w@ djo7ozmed i ng t he acyl

(c) separating at least a part of the at |east one
acyl ester after or during step (a) or step (b); and

form 1, 3-di ol eoyl 2- palmtoyl glyceride.ln another
IR ashOF, MO UERLION oROVRIS 1R uld G H 30 Cerfle comprsing
laabted@ Yadiyomples iod wdsic abﬂis&adid?és, tb@t@ildomwthl gdfy(bhlgirsujbmiﬂ e
triglyceride, in.a proce or _produci ot

trigliCheldE, iy b Pradicihah |3 sofEaled T, 2 ped Zaplgoyl
aoBridt akieovkioRopPd kBl GYSEI de. Al S0 provi ded by

the invention inh a further aspect is the use of
2- ol eoyl nonoglyceride for producing a 1, 3-saturated

tty aci.d, acyl .2-oleoyl glyceride erein the

. oll%oalfffedng% oté? YEEHHRE s gf ﬁ\rﬁﬁ{j EBQFCFT}% tﬁ? BfioPf Jalegyl
mnbglytrideefor @evdubiapthers-afembd egnbicill fh%?rll PN gﬂydeﬁde,

et another aspect is the use of ‘an acyl ester for
WHESELER AplacyBmgneglzesyideds foamad by the algopolysisof 2 trilycetide.
the acyl ester is forned by the al coholysis of a
triglyceride. The process of the invention is an

Fettlidr preidediyoihe $svehtion irfheet photECisped 19 theQRO oFlaGRY1 &er
ocess for the production of OPO has

Surprisingly, a pr ' ;
fog g “amgégiréao&@yﬁﬁpéwuﬁwé glyeeride, wihpreist hepey! esteitis fermed
b#'ﬁn%faﬂ’éohblgsigla?ﬁ@%eﬁﬁ ure of other triglycerides. The
t i H *

erm“stéarin used in this specification, includes
a triglyceride mxture or fat blend fromwhich at
east 10 % by wei.ght of e | owner lting constituents
TREFRepBent PENBRROBY® 86 AR PTOREST Fack? dHodicaAn & GO
glgestide! BatdrRnaty, Qﬁ)roée%‘é"fcﬁ‘ thd @%Hﬁ&f(‘) LHrABPp@ Ba§9ée¥1ed3§covered
ractionation.” The termfatty acid, fatty acyl groups,
whigH pwidntesdat by-peoduste dhdteiseiusefnkfier theo nmatfacatre dodrother
upsat.(xﬁr ated, straight chain carboxylic acids having
MENSHI9St 0 24 carbon atons, preferably from 12 to 22
carbon atons. Unsaturated acids may conpri se one, two,

or nore doubl e bonds, preferabl {Ymone or two double
Theoiges “styarintas mgechinkils, spaeifiation, nshusien a triglfesriletmixture or

faf bl %&n %)E?ch”at%as?ﬁ@ " I%%dwgia 5 tﬁmg ciowe:r melting constituents
have been removed by some kind of fractionation, e.g., dry fractionation, Lanza

fractionation or solvent fractionation.

The term fatty acid, fatty acyl groups, and related terms used herein refer to
saturated or umsaturated, straight chain carboxylic acids having from 4 to 24
carbon atoms, preferably from 12 to 22 carbon atoms. Unsaturated acids may

comprise one, two, or more double bonds, preferably one or two double bonds.

The term alkyl, as used herein, refers to straight chain or branched saturated

hydrocarbons having from 1 to 6 carbon atoms.

The first triglyceride used in step (a) of the present invention is preferably high
oleic sunflower oil (HOSF) or a fraction thereof. Fractions include products

obtained from HOSF by fractionation, such as solvent or dry fractionation, which

ester with a second gl yPET/GB2006003345
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hydr ocar bons having from1 to 6 carbon atons. The
first triglyceride used in step (a) of the present

wo pawogfoegoen i s preferably high ol ei c sunfl ower BECT/GB2006/003345

(HOSF) or a fraction thereof. Fractions include

aRére diE tEmPRtRINNGThE HRSAUIOSITHE Yhi f1f Q%Ed' Qﬂﬁtoka%ﬁ 0ilSHCBaBfn
solvent or dry fractionation, whichalters the
o s tat dersbf Ot e Prafordbiztat et 301 U sutleias 69UBK, | amdemost

| thenyt hereof. has at | east .40 % preferabl
?%ltférlaﬁeig é fegsg 7{% A gg g:ﬁolegssofggm? /0301g ﬁea;uﬁ:s%tb.a qdeqnetr%aag |a9y1£roxyps
il dmestrigh@erifedy High eficofur@loice odCis dypiesiylHeBined IxgH R oil
t ot al acgé%ﬁ%r ou&s in the triglyceride. High oleic

cQfpined fls 9lssupilgwWers) |y obt ai ned fromthe oil
contained in the seeds of sunflowers. Before the first

triglyceride is reacted with the alcohol in step (a)

Befor¢ the fpstocglyeeriife it teactied wetht the alcolidlen kiep $4) of t}lcle; progess of
or  refined,

triglyceride is.optionally deqgunmed and )
thﬁs‘fl}%@%@{l’ tha gﬁﬁ AFTidsUis SPR %ﬂl@lﬁ@dw@rsﬁﬁw, (sing
stafibr @feckiidues Bnb PR ilPfeGRSS of the present invention are
preferably carried out 1n the presence of an enzyne,
nore preferably a |ipase. Step (a) is typically

S8 IDERURLI 9 b Bl 25 e miordjvenial eyt Gonied

otithie thd-préyesdeldf@n eflyrhd) endré patferdbly @afphde typically do
not change (for exanpl e,r Pes% t%an{plo %y nunber (or

nol es) of fatty acyl groups in the 2-position, nore
S an 5 9% such as l.ess _than, 1%. change
S5 F S Bl S8t e RS ST o' Bl S
bisgralysti Dutingsep (4)Nthetiemy 4ads & thenepNiRGESStheifir& alydeRde
t he al coho|l ysis reaction), the fat Py acyl groups in

typisaly do i ghmee gRsiexarapls, lavscthpy 40 ¥ Wswanbes (otmoles) of fatty
acGDELERAANN DoEL B pUERRS 1o DL, Bk st Bl

chamge dieing thegrdce8s. posi tions rather than the 2-

position. The al coholysis reaction may be carried out
usi ng standard techni ques known in the art. Preferably

U theoRAhdRP oF 3 1CRES b ; P Soefl 63, i

sol vent, pr ef er alt’)?ylg gﬁgcotr? asﬁiug s{ggﬁ%ﬁﬁ?gzﬁc&e’% (¢ ipdhe
alagholykist sadionjuthe &styaeetlopmups in the 1- and 3- positions are
hydrolysed to the corresponding hydroxyl groups. Therefore, the 1,3 specific
lipase selectively hydrolyses the acyl groups on the 1- and 3- positions rather than

the 2- position.

The alcoholysis reaction may be carried out using standard techniques known in
the art. Preferably the reaction is carried out in the presence of a solvent,

preferably an organic solvent, e.g., a Cs to Cyg ketone, such as acetone.

Alcohols used in the alcoholysis reaction according to the process of the present
invention may be straight chain or branched alcohols having from 1 to 6 carbon
atoms, for example, methanol, ethanol and propan-1-0l. Alcohols may be single
compounds or mixtures of two or more different compounds. Preferably, the
alcohol is ethanol.
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Al cohol s used in the al coholysis reaction according to
the process of the present invention may be strai ght

w@ b@i7i2%e0 br anched al cohols having from 1l to GPCHGBIV6/003345

atons, for exanple, nethanol, ethanol and propan-1-ol.
Al cohol s may be single conmpounds or m xtures of two or
nore different conpounds. Preferably, the alcohol is
Taeasiblestath ebtaingd ie stepr (ad hifathaguiodens of de prdsemtf intvhation is

S he present invention is preferably ethyl
p%%%% fﬂ$a8k?%hposition obtained in step (a)

preferably conprises at |east 60 % nore preferably at
| east 70 % such as at |east 80 % nost preferably at
The £ompogitiop pbtasied 3y |stapoiad grefereblydesnpyisae pigleast 6&dbdmore
i.gl ' ' Qsitiqn.. After e
plspehly BIMEEH 0 Sl eGP TR, e kiR S >
okeogll monaghycesidd beweighs bpsedfopriabiriplyeriveds thstdigposi@in.
exanpl e, reduced pressure. The separation nmay be
carried out using vacuumdistillation at tenperatures

r el

A B B G LSBT o O e Bt el

pe@rally 56m@ed Tsimgatoylexampler radsceslgpassatee dTHersepartation may be
reaction m xture after _or during step (a) or ste% (b),

CHHEF ePUbFSMG1ASHIR t distillafionopt demBeragiespbelpy. 65 °C, ‘more
t] ofih I ° he.2- I ol

PRFRED LR 8¢ As AR betht 35 O RO Qg Beal SFrrer

etdhgile GrghyX0et0 Weso2d er step (b) may be achi eved by any

known techniques in the art, for exanple, by
fractional distillation. Preferably, a m xture of the

e . an e. 2-ql eqyl ..nonogl yceri de |s. react
Tﬁﬁ%ﬁle%{e&s) g%%%eg e%%ﬁugt‘? B%CB?H i _ec%g[ere‘gt 10 %%?fs or
stpp @o)e padférably Hifep siéb_)(:(? INERGONRPE)! | PaBIRIfThEGcyl ester

2- ol egyl nonogl yceride, obtained aftéer step (a),
frapmithe Aanenpelcedde altarsianl (abandisqperationof die adyé estey from the-

s 10 b T, | | at i ent. The
wEBoPlde WEr sERTH b BB B B A REE b g gt for
exfaatpiey badiadisormlidibtilégiont eari ¢ aci d, palmtic acid,

nyristic acid, lauric acid and m xtures thereof.
Alternatively or additionally, the acylating agent may

PRI, SR 0ke BF thBBER 53] &ldthe 2-0leoyl monoglyceride is reacted in
step (b) and separation of the acyl ester takes place after step (b).

The composition comprising 2-oleoyl monoglyceride, obtained after step (a),
optionally after removal of a portion of the acyl ester, is reacted with an acylating
agent. The acylating agent may comprise one or more saturated fatty acids such
as stearic acid, palmitic acid, myristic acid, lauric acid and mixtures thereof.
Alternatively or additionally, the acylating agent may comprise one or more esters
of the saturated fatty acids; preferred esters are C; to Cg alkyl esters and
triglycerides (including mono, di and tri glycerides). Acids and esters may be
used singly or as mixtures and one or more acids may be used together with one or

more esters. Preferably, the acylating agent comprises stearic acid. The acylating
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of the saturated fatty acids; preferred esters are Cl
to C6 al kyl esters and triglycerides (including nono,

walkooaepoes i gl ycerides). Acids and esters nay PET/GBe@6/003345

singly or as mixtures and one or nore acids may be

%aé%ﬁ‘fljlg:t?%gél resthi [ O08sOBasdPhE ﬂ?esﬁ-%{e%all E]%(Eéerﬁf[e?%ryexah%.e

ent conprises stearic aci
oyl dtmolgatydftmolsr ¢xepsscal | y present in excess based on
the 2-ol eoyl glyceride, for exanple from1l.1 nolar to
10 nol ar excess. Step (b) is preferably carried out in

StBe (H)1i6 pRAGELI fcabdesi Yilthe FHe&hes 8PLY efzyhed ga%%bfy £1,3
| ipase. During the acylation reaction of step (b),” the
spegifig lipesed Pusing theacylatippgradtion of step ), theofatippbids on the 2-

Yolo] rA ypically .do not..chan for exanpl e,
OB o B Bt ik O Py & R et (S5 il 1o
tharo WP i by ingbel- P@Shélepdf fABF Gcyd Lg&@gsaﬁl thel 2$8sitiBR&Nmdre

% . such as |ess than 1%, change during the process.
FOH P ISt I thasr Jhe KB Asflocs thani %8 qhppeesduring thagrocess.

acyl ation reaction, saturated fatty acid residues may
be introduced into the 1- and 3- positions of the

Urnien gieyinfudnde of tHeel 3 ligass aluting tiedadykitioy réuetion, aeitirated fatty
of the process

2:0l egyl gl yceride obtained in step. (b) >
agid fFfﬂ@/eﬁ P%é’é’l‘?tm@?fﬁ’@ﬁg i thed - ard3apasiiops ebthamenoglicedde.
the reaction m xture by, for exanple, fractionally
distilling off any acyl ester and excess acyl ating
Thgelnd-satwvatedr fatty aaldsacyl poleat! | glyceeide \obthitied for stepics) af the
composition comprising noge.than 50 % referably nore
RN Q004 ST H L L PaPrEHERL o PR S e Toap Al yiikture
bYDFR dxapmplel Fral i i ay1e Vel
ggt er 2-0l ee o%ﬁ&%?a\l?e??%%]&g 'I%Et: Q%}f g?%l r érgééccri 3&{1?13(3;%%%% ?%éétgng
agepts Weaeriiglalae pipically rerogted 4o prodniale cpmpabitiedconprisimpmore
)edd) th rocess .of resent invent | i 'S
s o DTGB S5 1 A0'Gp Sielohore TS TP cuit agpferably
nior©theeyh Yoby weicht € 3(sahsekpawaciascH &Rk »-disoyd glé;fabﬁééz' e

»-
commerci al product. For exanple, it may be use
ei ther alone or together with other glycerides such as

- di_pal - 1. g i . but t
The Brefifi 03 5ol el Bl o Sleb Py 3o aE BRI RS )
irnthegqirocesat hBgresherivahtionnis St B gistedoy0h-dl6s RIReEgs. af3-

t he present .invention_ preferabl g conpri ses at |east 50
Degtearyyd4splapylyelugeridg glsodmomp as StOSt) is a valuable commercial

product. For example, it may be used, either alone or together with other
glycerides such as 1,3-dipalmitoyl 2-oleoyl glyceride, as a cocoa butter equivalent

or substitute.

The triglyceride used as the other starting material in step (d) of the process of the
present invention preferably comprises at least 50 %, preferably at least 60 %,
most preferably at least 70 % by moles of palmitic acid residues, based on total
acyl groups. Preferably, the triglyceride used in step (d) comprises glycerides
which contain palmitic acid in the 2-position of the glycerol backbone, which may
be obtained from the high melting fraction of palm oil. Palm oil contains up to 12
% by weight trisaturated acid glycerides including tripalmitin. Generally,.a top
fraction contains 4 parts tripalmitin and 1 part of symmetrical disaturated
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nost preferably at least 70 % by noles of palmtic
aci d residues, based on total acyl groups. Preferably,

wo b@7ied0g0 yceri de used in step (d) conprises gPET/EBR@6H03345

whi ch contain palm’tic acid in the 2-position of the

PSS, BESRER° P B do g e 8T8 Y
fattibndiyd twedbidih pMﬁS@ll stegrtie prefeitdy gbnipesihg efudated zuﬁalﬁﬂtoyl

trip Imt|n CGeneral |y, atopfractlonc ains 4
&%&9 el %a@ﬁantlofp%werdhms % Veight, such as greater

t?iéu? &b ‘% 8y %&&gﬂt % %&%Fér ‘?ﬁéz 7§3y FaeBh b5t 15&11%9011

racti on” of pal m ol er b y’h?ractlonated
ot be mapaaldnmu:olhy s:ﬂthl(lwe@r ﬁracemahﬂqn, daunpa [ﬁacmgnatmn or dry

. 1' d 2- pal d
SAaoB siaR BHEHase B TOR YR i Hecdenafionoof Pz ail
THeapatfOoiVochy b&"%hﬁifétllaacl’ﬂh il aati8sd hA1AN ol ! 5&3/@%)&5 \ﬁﬁ"y;ﬁt}h oil or

Fracti onati on of moil” may be carried out
rgmttvemﬂlel(e@ét Erefqrddy,u thagelnonil is sybieded foaweti fméuon@imn eing
r.act i on, su ercurrent
e aldone G D anidrs b BarkRuR] S iR
rﬁédiﬁitﬁ o sig] surfafanned PRh MBiDistearih f1§l 16511%/ oéfidl riﬁ'hlch
oil or mxtures thereof. Preferably, pal m oi |

ngeiisTablt waolves heachinmend depderiging.udiba @1%ﬁhlég Fanbe palm oil is
t 1o son 0
EUEN pb Ry, 8, ! RrlRabel Bl B0 208Gl s
Id0e@r imthiesiebdopisingl step, welatikdthpuvitiescire mrﬁéx&ﬂaﬂ:ﬂm the palm oil
i nvol ves bl eachi ng and deodor i Iffl ng. .The hl ea(ihl ng. of

SEOED FAITFFBATRIUTCS 8P et PAKY P pistd Beaderisetk pHg Al steatin. The
ﬂlfngamt?ﬁ%salt Sf@d P RS gécﬁl%hgmg%%}abtel (ﬂﬂ%ﬂl&q HHGRe %eelﬂa%cimds

ori sing step, urltles are
aﬂ@hp@&s;:ﬂcétom dl¢vholsandothdr hgdreearbon abpuritiepeThe tileeshing and

200C i el d_ deod h I Th
R e P Aae ARG aaons eoen Bbe GHdBI Ay be
chRfdWeinf 4 88518 Bidc¥ssREdpst twd lof ftYEIB D ceds %feBE‘ €Por éka?r&h@ ltBe

and ot her hydrocarbon”inpurities.” The bl eachi ng and
stepe tutyibsi cayled ot gerfarededessurdefe.s1 Hhoar Hgoobdlaw)owberein

heartn b e carried out. i

o BB o0 hedin 3 Codcta Wior St o 6B vdipie B iihithet or
2B%RERV SRy, thd@eodbRAAg RRY 1A BAEHEH o@Ult eRfvale8 dbih ﬁéi‘ature and
pressures (e.g., % nm Hg or bel ow), wherein the pahn
agiressereda pp groater eont e ersamples 1Y moddgn t o hel p vapori se
the inpurities or, alternatively, the deodorising step
may be carried out at el evated tenperature and

Step (d) in the process of the present invention is preferably carried out in the

presence of an enzyme, preferably a 1,3 specific lipase. During the reaction of the
second glyceride with the acyl ester, the fatty acids on the 2- position of the
second glyceride typically do not change (for example, less than 10 % by number
(or moles) of fatty acyl groups in the 2-position, more preferably less than 5 %,

such as less than 1%) change during the process.

Under the influence of the 1,3 lipase during step (d), oleoyl residues from the acyl
ester are introduced into the 1- and 3- positions of the triglyceride by exchange
with the fatty acid residues of the triglyceride. The 2-palmitoyl glycerides

modified in this way may be separated from the reaction mixture.
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w@e@oe@kd y carried out

a pressure of no greater than, for exanple, 10 nmm Hg.
Step (d) in the process of the present invention is

preferably a 1,3 specific |ipase. During the reaction
of the second glyceride with the acyl ester, the fatty
acids on the 2- position of the second glyceride
Thgpteaetidny irdGtep o(cd) qham@ epl(of:éys EX &g beesedt emseﬂtfmn sél@ct%ely

by nunber l)é fatty acyl groups in
eﬁc g% P@Wm%gg it ngr‘%\lﬁ%i Prp &8 ﬂﬁemsef)%ra@@e ﬁheﬂsthe 2-
nt hape ?@Ctlﬁllp qgg& WhLD G0 LREPT P%?:gﬁwa%ﬁ’%%ﬁ Hrﬁﬁ’r at a

uence o I 'pase durin
coemrs:lore satfar tni ,thola«zﬂl 2-paltetoyh rgi,ycennder ofi aaanhlmnimof e %,

FRFEADD A 1P ) Aot ST "R dd o g el et whéhe

sécopdlgfcbnyd. gl ycerides nodified in this way may be
separated fromthe reaction m xture. The reaction in
step (d) in the process of the present i nvention

al mti.c_aci h olei.c acid a
PR aSlva it R A v R RS bl P SRd v
thieeast bas chmiaﬁglﬁ@ eff9Uoletter€ 8 Conntrafe! @ﬁe’eateﬂmahl 43" 95
at a conversion ratio to 1, 3-di ol eoyl palmto |

Vepighe.an plgeabbr graatey thﬂmﬁ%%)by 5@1@4 mesé Peeiaphly gmaterréb@t 7%
bé W%} gflg/ ilfearﬁl[) %l? EM.B? ]fl g chff <9 atg% @?f”epag)zf %o%??.tl hel :

t@lzearmbreapreferabg,l frogro.delits 1 2f ar, e@dr&ﬁibf@preférawﬁ fidint 0.4 : 1
he acyl ester (conprisi n? et hyI ol eate_at a
N

tQ:éncle moshpieERatly Tgredt drl ©hhn 261 a5iEbyRaght The reaction is

{ o
P B SR S pRBed o O ANG PR o 59
tp &0 *Cosuchsiseaoiuml 6@ Cetch§0°Coland tneryi se pcmiheﬂeéﬂ:laychfmmmr in
: re preferabl from04' to 1.2
con‘f&lﬂ@%fv@#ﬂ%ﬁ@%fé%% R raicr caible omEagis Sflven& most
preferably from1l : 1.1 to 1 : 2 on a weight basi s.
The reaction is preferably carried out at a
Bietorp dreateactionf gfosters (1) 0 et lourgidit @ pmf@abiyadohyoﬂed)m 50vAE

o BB L85 QOB AR PRSI GRbeThr OB e

tyMet Jfombcaaa?at &{zyfnm@y%hp lu@edo mmegctﬁﬂl z\n@ytbe ﬁﬁiﬁs}&edt #8x

feaction of step (d), the humd glls preferably
expeple.dt 168G m gskmq tank or in a packe 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, Denmark).

The 1,3-dioleoyl 2-palmitoyl glyceride obtained in step (d) is preferably subjected
to a further step in which it is purified. In order to separate the fatty acids and
esters from the product triglyceride fraction, the composition obtained in step (d)
(optionally after further treatment, such as isolation of the fat phase) may be
distilled at low pressure (< 10 mbar) and elevated temperatures (>200 °C).

After distillation of the 1,3-dioleoyl 2-palmitoyl glyceride obtained in step (d), the
triglyceride fraction is preferably fractionated to recover the OPO glyceride. This

in the presence of an PORGBR06/003345
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activity between 0.05 and 0.55, preferably between 0.1
and 0.5, depending on the type of biocatal yst enzyne

wayavemoesed. The reaction may be perforned, fPET/GB2006/003345

exanple, at 60 Cin a stirred tank or in a packed bed

o ct.or over 0 ncent r at es of

B BB UG LBy ARt op AB, FRTLRGaEH o0e Sheliyto-
SBB lof ﬁﬁl‘ﬂ:ﬁst@ﬁ lre O natibh REMATE) ButHd p)iE abIf Garried ARAAIinPEingle
i nmobi | i sed concentrates of Rhizonucof mi ehei
s‘(epu ngwrélommmm Em&pnﬁm@zwﬁ’éablbéﬁmm) theTppeonverted  tri-
oRt AL BTN Bl s 8 VAR A OB R o Yol fleigh
%,tmb& efeldbiyetbss tian06 dedight®ss &harcmce ﬁ‘dbﬁoﬁ as ttYplaﬁl}dﬁllly
and esters fromthe product triglyceride fraction, he
refined de remes dHFemairarg aHy $idp apgy yorzt%ramaaﬁ% 4 pyodyee ayre
dp@ EE&{ treatnment, such as isolation of the fat phase)

8IStI||ed at | ow pressure (< 10 nbar) and

eIevated tenperatures (>200 C). After distillation of

he 1, 3-di ol eoyl 2-pal mtoyl glyceride I ned .i.n
Tilﬁélbvepayn ey GORPTiEH YRec TBRF eI LIPS RS 03 Pyrifyme the
119 @bty Bﬁﬂmh 1662 er the OPO glyceride. Thiscan be
é%ne ugﬂ? sol 8@%? fractionation or dry fractionation,
using a single, twostep or nulti-step fractionation

echni que, but is preferaply c usi n

G Sy Aitoslla BhEats fisber Shin FiwR bab Bt d §ra €
(@TRME Bs (ARl HoBREAIdne By tehti@mheHk tdT5the Opmﬁdes an |ty elesiedd
I’éss than 15 weight % preferably | ess than 10 wei ght
compomest(slpr ef erably | ess than 6 weight % The OPO
fraction is typically fully refined to renove al
remaining fatty acids and contam nants to produce a

The fdoR@esihOcrhpedih® WP OT BB/cérides thitds phRiiced bPrhs prcﬁﬂ@s of
or nore additional steps of further purifying th

the Igemnbmé@@tmnzn@ammr@mom phsenidss prqfﬁ@bb'rla@@s%nm of at
r S t V\ﬁf‘ell
le 58‘%&% X)%egg%?‘pgno?ee ngférgﬁ;@ngr I&% |S6dg/3 rbeF I@gﬁf bPance
c@xlﬁph&fslmm‘r nOﬁ-CIPﬁEtrtgi}mﬂ:ﬁdés Tire diqu)dﬂﬁﬁmrdadlpnses a m1xture of
component . The conposiiion conprj si ng OPO )
ﬂagly%eéndpw ermailffpr@n 28 GEdgeBusHe %@H@é@éa‘aﬁa‘%@ﬁy acid
r&ﬁcﬁ% *aﬂx&ﬂfy' (ﬂﬁnﬂ?ﬂéd SQtW%Eﬁ ﬁl% 1R 9l ¥6&64:4824 at least half
éra an anount of
of the fatty a01d residues in the 2- pos1t10ns 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. Preferably all of the fatty acid
residues, or virtually all (e.g., greater than 99 % by weight), are even-numbered.
The unsaturated fatty acid residues in the 1- and 3- positions preferably consist
largely of oleic acid, linoleic acid and palmitic acid. The composition preferably
inciudes 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. The proportion and type of these fatty acids may
be determined in accordance with dietary and physical requirements of the
composition required. For example, milk replacement fats should be capable of

emulsification at blood heat in liquid feed and should therefore preferably be



10

15

20

25

30

W@ pdoglogamer i des.

| east 50% by wei ght, nore preferably at |east 60% by
wei ght. The bal ance conpri ses ot her non- OPO

triglycerides wherein different fatty acid residues,

i ncl udi unsaturated fatty aci esj dues,. are. .

i etug B B ot T S T arding bint of s is

defeenmkd beagtir Fatyf agd cgi/a@oﬁaéﬁ,mm@ﬂ chalyeisd sHiSed AccbRngy.
0

ositions are O 6 an r G 8 saturated, preferably

tsriitls theregrred Hatbaasid apmposifionyapyrbe pelecied For use inithe Prosent
. N - o ' , LD idi .
PRSB804 Mot Shegflind I8, LELBIRRORA! Qhin

degirddchhesical chardétetistRls) y al |l (e.g., greater than 99 % by
wei ght), are even-nunbered. The unsaturated fatty acid
residues in the 1- and 3- positions preferably consi st

; . 2 ) i . _ ¢
Aot Shpanin bipslet o5 g o o e
comphisifg ORO giyceniddyasinpyismf af ddastr 50 wtl % atlmitiaetid presenhin

-position._as in the 1- d.3-positions conbi ned, nore
ﬂier &reesiiany 1655 e biicd _%@%p P?@EW_E( e Aoty aid
h%&iﬁg%f RREVS dufton ht?nd PdthiaBRS! 8 QeldH0R80R8 R d Wb Rk,

d and saturated C4'to Cl4 fatty acids. The

opriopud taswimesindhe Y ped dfposiiese fatty aci ds may be
deternmined in accordance with dietary and physi cal
requi renents of the conposition required. For exanple,

The! doniRiRltRGCMAed 315 tish Prd@sDOf TP hbRnOlinvention contains
enul sification at blood heat in liquid feed and shoul d

préfereblydess thael @ Yabl ywdegkiapdbitasagiratsdighyperdes, eelamablyniess
fe rat ur. o th I oint of fats is
ﬂ&aéltrgég’r%%’nvg%gg&%%ei Srau%rgé%fl gﬁja‘%]%i&] ‘cgn'posi tion, which may

be selected accordingly. Fats with the correct fatty

acid conposition may be selected for use in the .
The exesats qfiemrescshinvenionanay eommsehafvgthevstenophleedies iy
[ [ r :
Orf SSOTRRPICh bBiSP alft WU BELAS ofLsBB HRINR, Plstabte ol 1o
fanofitibleddbySditablefhis aenfatd somsnisingrupan el0twids e f apatiurn sihaig

B SRD i MO TARTIOER PBIS S) 806 Oh afies Veerplees
FAESFH0 2 SPSSRPAL e AL S oSG 81 ey
laticl fetas prefiably pmollerme]l adli thayels tebsied nn tthe cdmporiticas to
ppo%%et Ibqgﬁc’ds matching the compositions of milk fat or its melting
characteristics, and/or vegetable oils such as sunflower oil, high oleic sunflower
oil, palm kernel oil, rapeseed oil, high oleic safflower oil, coconut oil and soybean
oil, which have a high content of polyunsaturated fatty acid glycerides, which
improve the dietary benefit of the compositions, may be included. In this way, the
compositions produced by the process of the invention preferably provide blends
matching the composition of milk fat or its melting characteristics. The best
compositions are obtained when the Solid Content Index measured by NMR-pulse
on non stabilised fats are within the following ranges: NO = 35-55; N10 = 25-50
and N30 </= 10. These values were obtained by melting the fat at 80 °C, holding

the fat at 60 °C or higher for at least 10 minutes, cooling to 0 °C and holding the

10
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The conposition obtained by the process of the present
i nvention contains preferably | ess than 10 % by wei ght

wa 2@7824020 sat urat ed gl yceri des, preferably | esBCT/BB2008/003345

%)y wei ght 1,2, 3-tri saturat ed glycerides. The process

ve onprise th further t
Bral &l P> rs I D BRTRCH ol b R &0
Heldisg thp Fatfagthableshpatatire &8 130ani@utes efotdheastiihg tﬁd’va@ﬁiaE‘
fat blends. Suitable fats are fats conprising up to 40
wt % of nmediumchain triglycerides; up to 30 wt % of
: . h

TR CopoPfonk 8 o8 el prgia O TR SRS’ il e
softablé éxereplatiag at teapioa bart wf dle fat an infantf o8&  fommebtsmbl Yhe

S et s BTG, ke ST St g
th&d cSthp és‘it?on@oiﬂg?fém%h@{ gfét%ﬁl' sld Eﬁbo@&?ﬁt@ P%Hg%ﬁ&ﬁ? luF the

ol I s such as sunfl ower hi gh ol ei"c sunfl ower oi
appriorinkede r@dttlvclwezlglntape}mmhsofl b1 ﬂwm@i@ranh el bastaf parbwéﬂle fat

BRSO b e GripRbioRed Abienc
¥ G abdORIRVE w‘ithﬁthé* bRkt inRANG. | brp?oﬂﬂ%tmgkeﬁﬂaﬁm@ﬁms

may be included. In this way, the conpositions
Kot degethy wite addisionalscontponkets i ustertai in snelf dorapilgtions,
[ n mat chi.n gsi.tion.of m
POQY 7 ARRGRE AP Spbiger TRR%E 8, Hafiso b  spiElonr b
ap@b@h@ﬂy@h@@ra&ﬂg%fwlpeﬂlm efdispenddex neasured by
NVR- pul se on non stablllsed fats are within the
foll owi ng ranges: NO = 35-55; NN O = 25- 50 and N30 </ =

T4 RS Y B R B G RY iVebiohd O 1Bt i
sddpeninnahe swayc odni g ExantbleC aad dthhmloﬂwtgﬂh@ afpatifiadtida, Qd
for 16 hours, heating the fat _to, the measurenent
PEIERISR%eS RATE 2R B ) 1 WSkl gsaindigatacpibervdoer at ur e
for 30 m nutes before neasuring the value. The fat
conposi tions or fat blends produced by the process of
Extmeplenventi on are suitable for replacing at |east a
part of the fat in infant food fornul ati ons. The
present invention also therefore provides for a nethod
THeeir ﬁed@gd?@dcﬁﬂ 23Rk dnﬁféﬁﬁﬂlbfré%&g t& QREBEl RS activity, of
conprising fa protei n and carbohydrate conponents~in
OvieDap pﬂlemlnataédﬂdearait fhe emvxmrg hturrpdr oip52°Ci dhen Zh&SrebeBon is

st\gﬂgd’ gy Radt ﬁon &2 t%) &agg on e We1g Sht o?ttnolem) of an immobilised 1,3
specific lipase such as RML (lipase form Rhizomocur miehei) or RDL (lipase from

Rhizopus delemar). The reaction is stopped when the conversion is about 90% to
2-monoglycerides (approximately 48 h) by removal of the immobilized lipase.
After removal of excess acetone and ethanol at temperatures below 50°C in a
vacuum distillation, the residue consisting of 2-monoolein and ethyl oleate is
reacted with stearic acid in the presence of 2 % by weight (based on the weight of
2-monoglyceride) of a 1,3 specific enzyme at 60°C to form 1,3-distearoyl-2-oleyl
glyceride (first product). The water activity should be 0.11. The water formed
during the esterification process is removed by vacuum. Ethyl oleate and the
excess of stearic acid are removed by fractional distillation. The recovered ethyl

oleate is subjected to an enzymatic reaction with tripalmitin and a 1,3-specific

11



normal Iy used in such fornmulations is replaced by the
fat conposition or fat blend nade in accordance with
wo b@7pe®sent i nvention. Dry fornul ati ons cont aP@i/6$2006/003345

this m xture, together with additional conponents

t Ly A Qr I QNS 1.S I di.spersed .
(S BB 1 CaBIe o BSR4 Bl oG 3 o
RypreeRDmtely 3 1A grans of fat per 100 nml of
di spersion. The following non-limting exanple
illustrates the invention and does not Iimt its scope
in any way. In the exanples and throughout this
specification, all percentages, parts and ratios are
by wei ght unl ess indicated otherw se. Exanple Triolein
is dissolved in acetone and equilibrated to a defined
water activity of 0.43. Dry ethanol is added and the
m xture stirred at 52C. Then the reaction is started
by addition of 2 % (based on the weight of triolein)
of an inmmobilised 1,3 specific |ipase such as RWML
(l1'i pase form Rhi zonocur mehei) or RDL (lipase from
Rhi zopus del enmar). The reaction is stopped when the
conversion is about 90%to 2-nonogl ycerides
(approxi mately 48 h) by renoval of the inmobilized
| i pase. After renoval of excess acetone and et hanol at
t enperatures bel ow 500C in a vacuumdistillation, the
resi due consisting of 2-nonoolein and ethyl oleate is
reacted wth stearic acid in the presence of 2 % by
wei ght (based on the wei ght of 2-nonoglyceride) of a
1,3 specific enzyne at 600C to form
|, 3-di stearoyl -2-ol eyl glyceride (first product). The
water activity should be 0.11. The water fornmed during
the esterification process is renoved by vacuum Et hyl
ol eate and the excess of stearic acid are renoved by
fractional distillation. The recovered ethyl oleate is
subjected to an enzymatic reaction with tripalmtin
and a 1, 3-specificlipase to form
|, 3-di ol eoyl -2-pal mitoyl glyceride (second product).
The lipase is RML or RDL.CLAIMS: 1. A process for
producing triglycerides which conprises: (a)
subjecting a first triglyceride conprising at |east 40
% by nol es

12
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of oleic acid residues, based on total acyl groups in
the triglyceride, to an al coholysis reaction with an

wa@b@alzdozhavi ng from1 to 6 carbon atons to obPEI/GB2006/003345

conmposition conprising 2- ol eoyl nonoglyceride and at

é m Qne acyl ester of said alcohol; (b) reacting the
eoyl nonogl yceride with an acyl ati ng agent

conprising at least one 0 2 to C24 saturated fatty

acid, at |east one ester of said fatty acid or a

m Xt U BracRBergrod W%ngjf@tgbfcﬂﬂ‘éeSIWECh exBRriwted fatty acid

acyl 2- eoy

part of he éaut?e]l one %g&?ﬁ%%%? {n?hglpgg?feggrﬂgtﬁ’ ibgén oles
step (a) or of elblc( bl)':];d msﬁﬂdeﬁl) basedcoh ngtat i‘&yhcgyéu;gsmerthe
with a second. rldet form 1, 3-, di ol eoy

2-pal m toyl ‘agf ddo a3, a@helafé@sre%félomvgﬂm@ akﬁh@a having

1, wherein (gymangd/ 60d'a¥‘t(o?1)at5‘}ﬂ§j{ood'bt£1g)a chix gP§1t1§ﬁ @c\)%‘ﬁﬁfi{1h§§

out in the presence of an enzyne as cat
Process as coledpyimebnioglyGtraderand at ldagtrome mcyllweenﬁgankalcﬁhcﬂ

o oo ) ol RIGE Whar-tiem s menafeEmde Ve dpimting pgent
Process as Céoﬁiﬂiﬁglg'a{ﬂlégs%ﬂ@élz W@éa‘ﬁnﬁﬂ%@ rrgﬁy!lcn?sc{t%ast

conprises ethyl oleate. 6. Process as clai Inan
one of the mr@c,e@t@r n@saaql &ittymcidwrer mibviuedlerpas, tmcbbtalacal?’-

Cliai mod i n ARG P Rl BB e, vier ei n

after (@) at sebﬁéﬁﬁg at ]lé@srttal st Of tHeh 18s€ 6RO heyll Tstef ARMESE
fromthe conposition.8. Process as clained in any one
of the precgmﬁgs@lpéﬁ)rﬁis’ﬁqm{b}@p@ the 1,3- saturated

fatty a@ d qg%} é AL %g%ﬂ ﬁ%ry&;ﬁg' A 3B% %g%%gg%: r)[? &‘é)ml 13-

purifie ess a I N any

precedi ng cldioledyl 2abedmitoyl glyreridecond gI yceride
conprises at |least 50 % by noles of palmtic acid

2. Process as claimed in Claim 1, wherein (a) and/or (c) and/or (d) is or

are carried out in the presence of an enzyme as catalyst.

3. Process as claimed in Claim 2, wherein the enzyme is a lipase.

4. Process as claimed in any one of the preceding claims, wherein the
alcohol is ethanol.

5. Process as claimed in Claim 4, wherein the acyl ester comprises ethyl
oleate.

6. Process as claimed in any one of the preceding claims, wherein (a) is

carried out in the presence of a solvent.

7. Process as claimed in any one of the preceding claims, wherein after

(a) at least a portion of the alcohol is removed from the composition.

13
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resi dues, based on total acyl groups. 10. Process as
clainmed in any one of the preceding clains, wherein

w0 b@702920 di ol eoyl 2-palmtoyl glyceride obtai PETYGBR006/003345

(d) is purified. 11. Process as clained in any one of

th ] |15 the 1..3- { t {
acrd noof s EadneEin A0 ShEhPok dicoride R eElla 1 1¥-
di st ear saphraf2d ddtgoadid giyyze;ﬂdog}légly&éhde%mfiné@ i€ badifiel]

in any one of the preceding clainms, wherein the first
triglyceride is high oleic sunflower oil (HOSF) or a

fracti opdeb@rRofiaimkd-in y&{ o &F fhe ggééf)é g:%ﬁnﬁorm{eféﬁﬁ%

at | east 40 % by noles o elc a ues, based
on t ot aecany klygemdepsonpriseh et taastghy &eby deoles of papniticesid

for produ ng, bo urated fatty acid acyl
2- ol eoyl® ’é Vgg?ﬁeaémiﬁgl afaggmﬂﬁ’sol eoyl 2-pal mitoyl
gl yceride. 14. Use of 2-ol eoyl nonogl yceride for

producing a 1,3-saturated fatty acid acyl 2-ol eoyl
gl Y&er i Brocespiae elaimed inanyp oo eﬁt}np pmnd;gg plems, geherein the 1,3-

L ?r gﬁda{iz)é egglezt glllrrﬁg?)yf %}/ce&lﬁls R%l ﬁggwgﬁe}é g 15. Use

2-pal mtoyl glyceride, wherein the acyl ester IS

forned by the al coholysis of a triglyceride. 16. Use
aslkl ai Pf@aeSis as glaimeshia apy ony ef the piegeding ¢Bimsavdiessin thenk3-

triglycehides Gl o Qb £oRUAT bYGEacCbbta SR (i1 3-

fraction thereo
distearoyl 2-oleoy1 glyceride.

12. Process as claimed in any one of the preceding claims, wherein the first

triglyceride is high oleic sunflower oil (HOSF) or a fraction thereof.

13.  Use of a triglyceride comprising at least 40 % by moles of oleic acid
residues, based on total acyl groups in the triglyceride, in a process for
producing both 1,3-saturated fatty acid acyl 2-oleoyl glyceride and 1,3-
dioleoyl 2-palmitoyl glyceride.

14.  Use of 2-oleoyl monoglyceride for producing a 1,3-saturated fatty acid
acyl 2-oleoyl glyceride, wherein the 2-oleoyl monoglyceride is formed

by the alcoholysis of a triglyceride.

15.  Use of an acyl ester for producing 1,3-dioleoyl 2-palmitoyl glyceride,
wherein the acyl ester is formed by the alcoholysis of a triglyceride.

16.  Use as claimed in any one of Claims 13 to 15, wherein the triglyceride

is high oleic sunflower oil (HOSF) or a fraction thereof.
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