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WO 2007/ 029020 PCT/ GB2006/ 003345 TRI GLYCEREDE PROCESS
This invention relates to a process. In particular,

wot2be/g2poeent i on rel ates to a process for pr odpgir;@g;2006/003345
triglycerides, in particular 1,3-dioleoyl-2-palntoyl

gl yceri de ((PO) ed fatty acid acyl
2-ol eoyl gl ycerl%g;e%mpﬁ@é%e i nport ant

conmponents of nany products, especially food
products. The triglyceride 1,3-dioleoyl-2-palmtoyl
Th:guvce@tlma@lqt@ taR Hr?ﬁféﬁft@rﬁam‘ﬁﬂﬂfc ¢ iigienBorrisdesio agprocess

for R iy elies 1 paRl P TR b A0 SR B i (OR LS
andna | B-shtutatedfuttpecidacyl\Deolebylqiycetils and fats of

vegetabl e origin. However, there remains a
Si gni fi cant difference in conposition between mlk

f 40 t 0 a
TrERELREE RS iy PEPbIGH: JTCTRAP MBS SUpERay 2RO
prodedsu sﬂnmtrsgiycgrhsie, el Sdeﬂeoorﬂ-zmgmtadl gyoaridgi i & émportant
unsat ur at ed | gsition. In contrast, a
glyggﬁgtcg}ppp%qn tg Eacﬂ mtic acid occupies the
2-position of gl ycer| des in human mlk fat. The

difference in the distribution of acids along the
Fatcoppesitides eotdining senilas apwiuptsvaddhe pongipal Halie a¢idp foumdrin

di e cons enc r| b tio f fatty.acids
e bR B BN o) e BhE Bt P YeefieRloridihy T
thete ReHalrRNC ﬁgﬂiﬁ&aﬁtdiﬂb&ﬂcé)ih deﬁmmn tedtwadn, milk depRkdment

Sci., 1965, p.853), who reported that_human _m 1k fat

fatss dtivechEom nagnélaw@rcep,r @pbﬂxat ehhenap il fat.c Ths diffarencge

tel P
sk A0Shsb Qo TFcfiaf B2 lpebRP i e Mngn B80T of (RE S
posiﬁonr Uficogtiust a sibstandfal gheait@f palbsitic pdid oocuplests Mposition
acid in the 2- p03|t| on of triglycerides by infants was

of glyesedecis bypapmyils fapy al (J. Nutrition, 99, pp.
293-298), who suggest that the rel atively poor
absorption of butter fat by infants conpared with

Thehdififerenod inkhé distribatiomdf adieidledyd thetghydetide poditidmarit belidved

unlformdls ri bution of palpmti,c acid be en t
to Rave dmpogant St CARECEIEnEo fﬂa qﬁﬁﬂ&%ﬁ%@&lﬁd& the
trig fceﬁ@ésyof EBhE il Bt HeMtRRbnA ‘ﬁﬂfséﬁan@@ Yk GRIdid AP EFdeh B8
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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woReessesy to control

trigyceride fats or oils obtained from natural
sources, to that of human mlk fat, therefore, it is

acid residues on the glyceride positions. 3: WO

2007/.029020 PCTI GB2006/ 003345 EP- A-0209327 di scl oses

m |l k replacenent fat conpositions conprising the
ER-A-0R0p82T i dieldbes -ndillo| replgtenent afatr domplosigbye efohtheising the

g SR e ot R e Gl eSS B8 iy CAog 2D
theHeYfal EdrEiRskitoal Shit bl RYtagtHASER Mitjekihy maty Hﬁitﬁréaéo&iifsi‘-{sﬁ%

2-pal mtoyl glycerides to @ reéarrang€nent catal
glyastideneongisting sehstantitllyc bf imore eajurated Sep4linitoyhglyceridestty a

' - - A f. the.ql L des. ., .
rofrb et oG Bl W ioaf iy it RE o Bivirin ey
antB-Gidsitiody 98 the gpeteides. he EnpfrhatRNeocdbest drethekaldy&t also

unsaturated fatty _acid residues nmay be introduced

depgiibd i GBL1STH9% 3 Undefsbeiiatiaensy of i catalet.insaipratad fatty

j : i u f f .
ool el iy Y EIOTO R e P Bl o i GRldibirey
glprrdestty excipnge edth vheaturatddefreethtey adidscatthenalkyl dsedrs and
oils wusing distillation. 15 There remains a need to
provide a nore efficient process for the production of
US6800598 lserods ab Bl oo ¥6:5hicHR1ckEon JPPLRSGN
i nvention provides, 1n one aspect, a process for
usingdétitlatian. tri gl yceri des which conprises: 20 (a)
subjecting a first triglyceride conprising at |east 40
% by noles of oleic acid residues, based on total

Thef)tem@i® B Rsed 10 prdiedd 4 nBte/SBEIefEproédds AI? theépro@RIoASI St 3-
reaction with an al cohol having from1l to 6 carbon

digleqyirg-patraiteyth ghiceride (OB6Posi ti on conpri si ng 2- ol eoyl
nonogl yceri de and at | east one acyl ester of said
al cohol; 25 (b) reacting the 2-ol eoyl nonoglyceride
Thed plesciid BEyitRini PEovadEeNtin  ©8EPAIPSItN G rodesStorOpodutihg
.to G24 saturated fatty acid, at |east one ester of
triglysegidespiigh 6MPFSSH: a mi xture thereof, to obtain a

](a)g' S%Ebﬁ'é&ﬁ&da f&ﬁtﬁély@%&: @&Xﬁns%ngo thefé\éét &j %:%ry' I%Sies 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.

the distribution of the plcatdnr006/003345
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(c) separating at least a part of the at |east one
acyl ester after or during 30 step (a) or step (b);

woabhdeshaor €acting the acyl ester with a seconfer/gpoo6/00334s

glyceride to form 1, 3-diol eoyl 2- palmtoyl glyceride.

2 20071029020 PCT/ GB2006/ 003345 I n anot her aspect,
mﬁﬂé@%?ﬁé’ﬁ%ﬁ ﬁ’ﬁ ‘BY%\'F‘PBé’éO‘flg‘%.S the d1s¢, P 3 triglygeridecpqraprising at
lea80 A%, Hynholdls of! Qg achtD rSadAYs, "B f ' Lk ;

_resi due:s?{] gaseod on taot alr acyT’r%rS%ESg t?%l tghg Q(%hﬂs i, e
triglyeagidgciard precess forsprpduniwgsisoth di3-gpatardied ifaty dad lacyl 2-oleoyl

t \ted fatty. aci cyl,2-ol eoyl glyceride and
gl}%}eég%l%glufé%f}foq?y g?ﬂpﬁlnelg‘iﬁ g&cér&q&i de. Al so provided by

the invention in a further aspect is the use of
nonog| yceride for producing a 1, 3-saturated

2- ol eqyl
Al?OatPF@M%?@i @y aldy | inyemionoin agfyrther iagpect iahtbeenss phie2-oleoyl
- ri ' by. .t he, gl cohol ysi s. .of
mogoPhyEale P RAMLEE 412 el St i) R alosdi®
whiereity e 2a0ledyh efonaglyearideiis fored b$ ehedlcaBlyRBWY a8fiERcerid QT
produci ng 1, 3-di ol eoyl 2-pairnitoyl glyceride, wherein
the acyl ester is fornmed by the alcoholysis of a
: i AV | n
PR S IR RS SbuishEe T 8ty ester
for girgdyeinigdle3-dBlieoyt Reiahnitoy] ghycprids edrdio thet de¢] eteds Eoingsd

f as heen .di scovered which produces a
byﬁvﬁg‘;’gaﬂé’t“ ﬁii‘gliygeqﬁlgeful in the manufacture of other
triglycerides. The term"stearin"” as used in this

specification, includes a triglyceride mxture or 20
The grocesseeidthe rinyantibn d aatefficiers tproCesysftrythagirgditctioh dthOPO
r lting constituents ave be noyed hy sone
bR S, Pt 5t dhprodiipry RO ety hbcaviened
whichagtodeest kOBy-produet MBA i dsfui GRAHO MantbRid:E" B%f&méry
.acid, fatty acyl groups, and related ternms used herein
trigh¥epddes; o 25 saturated or unsat ur at ed, straight chain
carboxylic acids having from4 to 24 carbon atons,
preferably from 12 to 22 carbon atons. Unsaturated
Theatetrd $'stemin” a3a1Epd ixsmisaspeciﬁbm% ichines 8 tApyBeRIdandsne or
.one or two doubl e bonds. The term al kyl

ef er abl :
fat g@n@ M # leastl8r% hyoweightolthe lewar mebingnecnstitvedts
have ¥t Aefbed 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 unsaturated, 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
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30 hydrocarbons having from1 to 6 carbon atons. The
first triglyceride used in step (a) of the present

wo oypeopen i s preferably high ol ei ¢ sunfl owerpcaidB2006/003345

(I'1OSF) or a fraction thereof. Fractions include

Qi ai 30SF. by fr.actignatian,
RS g RBLE R0t DAL BT Sk R BT AT o iEhor
th2fe07 he 80 Rast PEN VEBASR0/H0Y 3B4&ast 80 t96) Suchh® 60MROSHd i3t

of. e prod .. The high olei¢c sunflower oil or
rppeagtl Br1oes oVt Taled OLplefeatd ragiduos, bysedparetsl gevhgroups
in! 88 HHigl9teride. SUGR Asic nfe i i @Jjﬁéq ! the oi
in :

I ea_lstg_l?O "% by ol escé)%? o?%’?fgg%glpgfp}cgg?%es, grggldthgnoﬂ
contaized inthel seefsadpanfiawdrhie tri gl yceride. High oleic

sunflower oil is typically obtained fromthe oil s

contained in the seeds of sunflowers. Before the first

Béfbredthy 66t trilydesidé aaeis with ihd Neoml ﬁﬁ%%ﬂl (rag th &cSRoéd of

of the process of the invention, the

the invgntjers iheibirst Higlyecridnas pytiaeliy dagunmaed Aod/or effineddysing
' t .ques known in the art. 10 Steps
st @%’%ﬁﬁﬁ)@g%()%nﬁtqﬁ%m%r ocess of the present invention
are preferably carried out in the presence of an
enz ,.more preferably a |lipase, Step (a) is )
Stmﬁpﬁ\égmq/gr @i thecbressss phthermessabinuentiongire grefergbly carried
LE ' j t During step (a),
ouf BE oL BP AP it mbey OB B LC 17 o
glyceride typically do not change (for exanple, |ess
th 10 % nunber (aqr | es) of fatt acyl groups
Stom, WS @Plﬁ% ERBR OB ? Sreea § Rk spRgogibARe B8ch
bidtatall R SDhR@ std) a), tﬁ@%@'eacfﬁélr Ir}ge ?-h;gosﬁfo‘ﬁ%e fifs? F%&Qrgc;e

t he 1 nfluence of "a 1, 3 spec i'pase in step

typipalyptoowe shange (for example, Aess thncidhié by siumber @ males) of fatey
fatt | in the.1- d 3- it
T T TR I AT

chddpRrdefifg the pidtRssl, 3 specific |ipase selectively

hydr ol yses the acyl groups on the 1- and 3- positions
rather than the 2- position. 25 The al cohol ysis

U@%@%iﬁue@ Olb g 1%asrprei01 c lfpl'z'ttse ivg thgrg (33 to%%jeazgr%cgsesc i.g., g

alcoholysis reaction), the fatty acyl groups in the 1- and 3- positions are

o)

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 C3 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-ol. Alcohols may be single
compounds or mixtures of two or more different compounds. Preferably, the
alcohol is ethanol.
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the art. Preferably the reaction is carried out in the
presence of a solvent, preferably an organic sol vent,

woR0@02080C3 to Cro ketone, such as acetone. 38cDcBhl093345
' h

used in the al coholysis reaction according to the
process of the present invention nmay be straight
chain or branched al cohols having from1l to 6 carbon
Tt 868 esfeP obRiRBTh Ested o) NGNMe. prELARNH the MleRhORA R0 s
Al cohol s may be single” conpounds or m xXtures of two

preferagbr @hydioldats: ent conpounds. Preferably, the al cohol
is ethanol. 4 WD 2007/ 029020 PCTI GB2006/ 003345 The

acyl ester obtained in step (a) of the process of the

Ther esepukition Whtiinednini Sep () Gfreferilyy corhpiides @t esse 60 9% T Rfdre
C sition_obtained in step (a) preferably conprises
Pf%\fgggg’a%ttleﬁb 70470, f9¢k as pﬂ@ﬂ%&%b%y mgst prsfpsably @t deastOQ e 3s

. 10, . % 2- .0l |
Ol ey oy TRl Ml LR i BB b BBt Y

the conposition. After step (a) of the process, at
east tion of the al cohol and/or any_ _solvent is.
ARG 3 Pettdhs ropeitotdenst  pRgionad theslaohol aad/peamic eqivent is
¢TERRB i ] | !
Dy L T Far e e e BRE o Pi s it ey be

capiedf evtalbing bedcoum6disq]latsorc fat atemipetatised Helow NBFt°C, more
bel ow 50 C, for._ exanple from20 Cto 50 C

(;{ﬂ(ée{ra |y be

proferapyebelow; 60 o6y spch as beloys SAt°6d mash mreferably dwbaw & °C, for
] S oduring step (a) or step (b),

exprél%gogb?@ (ggot%t{r ésj‘tep (a) or after step (b).
Separation of the acyl ester fromthe 2-nonoglyceride
after step (a) and separation of the acyl ester from

The eyl ester d$ yenaratetefram: e reacsipn ik ture pftbreonditingy stép {g) or

[ [ h f . b
st 1, SREABHEAE TR R H5oE [, Shmep R O il g
frobhthe smbn@goeride aflert iep &) @h@ SyparaVRCSH 16 814Rtdr From the-
.reacted_in ii)ep (b) and separation of the acyl ester
triglygende afterster{p) may de aphieved byrany lewiwmdsstmiaies éo fherar ifery

ex%ip@lé,gﬁﬁa[cwq{sﬁﬁgﬁénde’ obt ai ned after step (a), 25

ter renoval of a portion of the acyl
ester, is reacted with an acyl ating

Preferably, a mixture of the acyl ester and the 2-oleoyl 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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woPSbHle2e0dy | Sti c acid,

agent. The acyl ating agent nay conpri se one or nore
saturated fatty acids such as stearic acid, palmtic

Al'ternatively or additionally, the acylating agent may
rise ane or nore esters of the satuyrat att

SETHE Y or e B ors P o e o Sy ger or S

ﬁaﬁatulzﬂélmenDMar(dycs@ds.udl ng nono, di and tri

gl ycerides). Acids and esters may be wused singly or
as mxtures and one or nore aci ds may be used together

|t S Pr f e _ac
S W BB B Ref S L e pSCRAR Ay e DB S 13
SREMTd E@@ZDuﬁ’ﬁ‘g ﬂﬂe@?ﬁﬂ% Wﬁékﬁof aget), the fitkPictd drythe 2-
resené ss based,. pn the_ 2-ol eo gl yceride, for
pRSitiaR PE e RraleAv] monRgl s csmiohinpoiabentit forgpxagpley fless

@ 0 f
D e el it Ao i e dch gl if e 2o @ian, more
ptdierablyyésatliaor %,eialch amtessaihasﬂﬁp chh:)gﬁ:duhngﬂmprgCM| ds on

the 2- position of the 2-ol eoyl nonoglyceride

typically do not change (for exanple, less than 10 %

Ubier B Beiuch&@ of 1Bé €)3 Basé Biuking &Glél:ylgﬁcﬁf%ﬁcﬁcﬂl Eﬁtﬁrated fatty
2-position, nore preferably less than 5 % "such

agid sesiduga may b inttednend idterthed- aide3- positiessof th@mondglycemie
i nfluence of the 1,3 lipase during the acyl ation
reaction, saturated fatty acid residues may be
Théltlfﬁﬁﬂlﬁeﬁdlfﬁt}oahb%@} 2aébyBgliResdd beame®fintdh® (b) of the
nmonogl yceride. The 1,3-saturated fatty acid acyl
proceys s e piEsFabIvERIQRE spr#er@btyrsemrétﬁd @9 Bre reppsion mixture

r a

b8 Fainfler HAPRS M B8 el B afd Fihs acylating
agent NMaker if aismCtypl ioaldy ie;mdil'leds ta ﬂn’o{i/l\f} aﬁohlpam*ljzioﬂwmpﬁsm'g IEnore

an ces atin gent ter is also typically
383’%@131'?% %f e‘ethgn é8 nﬁo%‘ic]tl 28 F0E HigR | 79 “agmiesh ereferably;
70

g P8 e, [Pl EAar dad b U ZBITYT By LR

1, 3-saturat ed fatty acid acyl ester 2- ol eoyl

fe d fatty.
T YRR e T rep g DA PeRard s pten ()
mttBS Rfo@gse&sm%rés&ﬁ ﬁvmﬂhs i @va%b:esn 2—%1e13y}3 éﬁ@é‘r P§
rpeoy gl ycéeride. 1, 3- Di stearoyl " 2- ol eoy gl yceride

D(Séﬁamyl IRndlony! @lycsndﬁ(;lsw snawn s BOIS sonwelueblal commercial

prggﬁ’cg g?r [nﬂﬁ% rlmay d?eyggeay& eruélgﬂé oL togéat{ler m{ﬁeo&r
glgzce’ﬁrdés pechnk § 8ydipamlogDY-ole@hVEl9Edride, asaScoros BEBE diivhRint

equi val ent
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

lauric acid and m xt ur epcaites26§/003345
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25 or substitute. The triglyceride used as the other
starting material in step (d) of the process of the

wo Bb@Bssibo i nvention preferably conprises at | epgt/GBRo¥003345

preferably at |east 60 % nost preferably at |east 70
% by ol es of palmtlc aci d. residues, based_on total

triglycgudas, Y oupaht Pres @re\vomflmtgh’eathngrfyeaém g8 i§susteraply
frééu%gatwio SRR LLRESI Qieé{ﬁﬁ?féiﬁébl wﬁl ggarek rbcm-ba%ro%

aci he 2-position o bone
glyreeyided) dyiéalliin exl afioont d)ﬂ’gedterqhamé(b % bbgwb@t;tsudm apgreater

Pal I % b
B PR by ar SO T R 0 755 U e m bt b on
mbE Rl @lricd o B0 E’olvéﬂta(fo&ét)oﬂ'a&%ﬁﬁ’éﬂ‘iaﬁz@fffatcﬁonatlon, or dry
tripalmtin and 1 par symretrical disaturated

frmom@m @Q@Msomlutqum @0@@0@3@15 dry rftagtlylilﬁélrolld ef palyy 011

The. hi gh rreltl n of [
TR o 9 of e B 8% BRELPEM, Sl PR RS Lol o o
mﬁitrﬁ%@fh@k’ﬂof eRfRLblS] Mg Hfhbh Wildk @%Jectélﬁ{dﬁvbioﬁthctmnatlon using
gl yceri des, typl cally in an anount of greater t han 60

AN/ EEANIGESOFRNt @sgrcra &s t@ r(éatkéFOﬂest PiER F°0a0719P) Vi Fhadusous

Sy, REptie Vo) Sl 900008 Aapel i

prbﬁ[’ebay fovabres bl&aéhmm an® Geslioyisinfy a[diellﬂmhjn(gmf thel (pbhmsﬂ is
[ti-stage countercurrent dryfractlo atio 8[ {:1)
P1g erably T’ﬁ omaadnato pighe drnsEatEes, g Br rﬂﬂm ove B Ged %‘alaﬁn
I
1 r ef er a b@d}ﬁ]ﬁpﬂﬁﬁrvgﬁ%% ]sl,]ﬂ{eunbf&egeggﬁtg ‘(f)&t/\g?ﬁ%e palm oil
stéariacati tennperatures uebomg 2087C do yaeid desduriseh palie of. stearinC3The
C10, .ket one, cet one or an que diu
SERRR] Sl o Ak AepRerinn HORR stee, FRELIRYS

al&éhfyﬂé‘seﬁetoﬂ\é%' ABoholY SloestRY! thdfd&HI%H %ﬁpﬁitfééc 'T'h@ %léﬁ'&!ﬂmg and
deodorising. The bl eaching of the palmoil

dqodmﬁmg&rb;pelrfmm‘rednnddr aandar@ bondisigme ﬂfaownasthemcrem}mby pe

100C, the d
caliRbit e Pge POt Bstert & 0 B JRtTe PO sy ZORPRATble, the
stéps @yl Bt Abriddep 8f RUUERSpradates (@?0@‘0 fnin HLhith iR artiesefl

pal moil stearin. The 15 inpurities renoved in t he
thel pelo oilssterginsis epnieeiedomitly siepl tadeelp varorisgtthy imphwses or,

D8 oSEhROGR 0Bk B 85 RERRRe wo
a Resshey iTR codee tha endRhepp N0 Bigs known in the art

and may be carried out |n a single process step or
two or nore process steps. For exanple, the

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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steps maybe carried out at reduced pressures (e.g., 10
nun Hg or below), wherein 20 the palmoil stearinis

WESRYAgigH i th Steam o help vaporise {he | mtH&bRimomss

or, alternatively, the deodorising step may be
carried out at elevated tenperature and a pressure of
no greater than, for exanple, 10 nmHg. Step (d) in

ThB&reRARACHES si@h @E% SgrBEesh el fdsdnd ﬁ&lftﬁﬁa@léﬁhvely

carried out in resence of” an enzyne
exvhahggsapilypitic acid vatheeleiq ecitli qrathe. l,mpsmgn irhiber ot therp-

h th t
P?Scll?ﬁt?l%/ea Cg ggagﬁ I{g H% ? d:ﬁ&%?ox? %ﬁprogc}c gﬂfaﬂﬁmmn at a
cOneEsRdr efiol wpl mhdwoym -Pinite PPN Eerde0sf £%AMRhE dfesE %,

than 10 % mber (or noles) of fatty aryl groups
praferalply a@-laqsg pe |‘Ve>rﬂnoﬁmrefembésf ér esty7q %sby fralps Basgd on the
%ldg g,% §ss than 1% change during the process. 30

P ﬁelnfluence of the 1,3 lipase during step (d),
ol eoyl residues fromthe acyl ester are introduced

Pl i @0 Bl o e el S i, St i
tl{eLdicgf %sg&r(ﬁg@p%ﬂgeemﬁ &eéténag D¥bn LS8 HeSeatdDilhd 6594 b by

e separated fromthe reaction m xture
Wieig\m;pzﬁer'abw&m tRa@r? (IEZQO@&@BB b5t pré’fembibegmteo thanr75 %

S SN T
100 { NBork. p%eﬂéx%lytﬁ&ﬂ oAt e 1 thne$éﬁ%n&e pR&SIablPRom 08 : 1

reaction is perfornmed to reach or approach equilibrium

toal : &, mogm%r®lmﬁomd .3 1?9 In; zouuaowglytl baslspaThn teagtion is
50 t o
oY Eed by B RBRYRE il B Rk iiShe

tol $@®°C sarhng agdu)iawceto Toref aidhla ¥ Jbel don8itl bahwie!dNin
oi| stearin astrlglycerldels or exanple, m xed
cagtipous fashione Witk or vaikiowt a walsHiRmiscivle ereaRiF solvert: e at a
concentration of greater than 65 % by weight,
preferably greater than 70 % by wei ght, nost
Befef theabhotiog o atepr(d),hthe hﬁﬁn&fty bypreferapiy rontidiRdriatd ovatek
oleate is preferably from

acglwbgf'wleegb 5a 3 Oﬁﬁ%p S}eﬁgréwrbgmﬁnfor bd0-2, depenging onsthe
type of Wibbaliy < eﬂiﬁﬁ@ sOREN dde@™fe Feactidn may be performed, for

example, 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, 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
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to 1l : 1, nost preferably froml: 1.1 to1: 2 on a
wei ght basis. The reaction is 15 preferably carried

w07 /@b temperature from30 Cto 90 C pref @cqddBhoos/003345

from50 C to 80 C, such as around 60C to 70C, and may
be conducted batchwi se or in continuous fashion, with
caprbevdonh aingaolventefradtionating g1 dsy draghieriagios.olsing e singéd, dyve-

e P
stéb 5554 filtedmfiah| YFrheionetsh @réferﬁ'li\lgi ﬁnﬁveﬂelﬁwnﬂcmeﬂéd tthe
of biocatal yst enzyne system used. Theé{]eact ion

pqlms}mﬁéowertw aigveLof legsrthan 1 5 Wieleht Yo pregerallyileps shagy 1§ waight

o/l b t

7o Ry Blorbrblf JBRIKER o RERATPE Tho BPPLERMATE YT fuly

reﬁﬂal/lo&umbye all esmsdifiing dattysacidshind apoendednén@rproducemn Afined

me Inc., Japan) or inmobilised concentrates 25 of

OE@ Hereor m ehei (Li pozyme RM I M from Novozynes,
Denmar k). The 1, 3-di ol eoyl 2-palmtoyl glyceride
obtained in step (d) is preferably subjected to a

THeain érion shaypeonprishiont of morsadsitianil eieps offugherepurifying the

e f ids and esters fromthe product
13‘%%3?%}' ?Hagjé‘t"fyigé%% t he conposition obt ai neg in

step (d) 30 (optional I y after further treatnent, such
as isolation of the fat phase) g distilled at
mpvomsemymtl@nallyocmmmsy fentheer etees/ efote, befyren ax aifies (a) to

(d;>20 A B@ff begqa?éxlélokgt 12 t %P g'tl eBxgo(dgg:tgl 1?\01%'6 desired

colnk ogbﬂtg,erl de fraction is preferabl y fractionated to
recover the OPO glyceride. This 8 WD 20071029020 PC
| GBB20061003345 can be done usi ng -sol vent
r 0 r i
T}E &%Séo%ﬁ%gn cBihpisi .'Emﬂ (%5 ?I onaf& o%lld?%%ﬁ rﬁ%rq%g%h@eiss of
the pekedt agb&emu@raﬁ:my @dm@i:iﬁe OBO@yéHnﬂgé prefesibdyp irday amount of at

fractionation. Fractionation preferably remov t
lesh SO &Yt Weighty imorp Arpierad iié aty dgpst 08700y Weightof ﬁeé%fance

coliifes SRR i B EHFIeRD e B BoSi I cchBonllEs 3 thixhurtiot
m'glsfcérjm:is G)\é:lekgm iffelrgnt fa:ta)f acideresidnes, émnimﬁngbhsahn'md fattygacid
G D AL L3, BPOES Ao 1 16, 0
ofaﬂg 1% n&%hd s?d?r%s% &1&”2 h&dsitiids| zir)!'@% tH&or X018 saturated,

1 ol eoy 2-pal mtoyl glycerid
preferably consisting substantially of palmitic acid re31dues 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
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The process may optionally conprise further steps
before, between or after (a) to (d), such as parti al
W(f’b’do%idg%' on or enrichnent of the products inpdiA€B2006/003345
esire conmponent (s). 15 The conposition conprising
gl ycerides that is produced by the process of the
cgpabhﬁe@i% beimg ewltedat isyteppapstire 870D Fhy sweltingepoint of fats is

r ef erably, t a % o
REFRSLE By 5o D0 P Ml Siih sy lE Rl Y Rl tialy.
FaRrHfH hesoftd Shttynaiid Ehikbbsitichl veebs §h¥&tedﬁdﬁusmmh6 ptdsent
conprises a mxture of 20 triglycerides wherein

inenfe cherefaret Yithct Figvedp ome@ucmgn égt u%ﬂ%smgatmtcsdam
are randonm y distributed between

% gﬁ%ﬁ%ﬁ%c&&ﬁ%@%ﬁ%ﬁons and at least half of the

fatty acid reS| dues in the 2- positions are Cl6 and/or

18 sat ur r ef.er abl in bst anti al | y, of
B RO ey pEBpcR PioHus By B Mgl M5hdbon fyt e
pﬂé}ﬁg oJr3 BB ctifiedlcoripReink tlat Rast! 50w vapiifStic E’di@fpﬁésébﬂ )

the tTatty acid 25 residues, or virtually all
ﬂ(eeZ-gpqs1tgme dese thanh&wtds Sﬁsoyrhmmgﬁtrypreggn@ saturated fatty acid

e L L Tt

oml@adidﬁéaiddeshlmalahd:s@@slﬁo@nd pahuitic acid. The
conposition preferably includes at |east as nuch (on

a rmol ar basis) of saturated fatty acid in the

-p i 10t - :
The F&Hsiba. ol B0 off pROSs oF 18y byl SYERAEP Sontaine
phdalsly ledsrthbret @B By vidightTl, BBmhiratem glycandlasdprdﬁmralbiy less
unsaturated C 8 and satu C4 to Cl4 fatty aci ds.
theRe 908l d et Bntasafurpied ghye e fatty acids may be
determ ned in accordance with dietary and physi cal
requi renents of the conposition required. For
Téx argeks, of ihd preseapinaeminemhayf eongprish thd further steppefilendidg the

ST A e 350 s e A B 8
ok BE5RRA5/ %%Efats (é?eoﬂ@ c%nﬂ)fnsﬁg hipGo &8 i@ oftinekifting-chain

tenperature (37C). The nelting point of fats is
mw@ndes;elp tbﬁotwé%mfﬂamwfascum tcz:ﬂhp@% of other Vegetabloriajs;

L A e

1418 Sefa | pre'féﬂilﬂ?tpaﬁﬂ ket 0dlf @12§, beintinded wi e Ednpositions to
pr oduci ng fat conpositions wth certain
provide blends 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
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5 desired physical characteristics. The nost preferred
conposi tions produced by the present invention are

wotjo@;s@%ﬂorrprl Si ng OPO gI ycerl des corrprl Si ng %Tl’(%%&6/003345

50 wt %palmtlc acid present |n the 2- position,
| ess than wt 9% SSS wher ei n represents saturated
faf gt Py Cafor dﬁﬂtv%\hieﬁglgatbe | %tatetthq_ MeESHBBAtiempgrature N and

WS 504 48 SRSt AP ngaRd Sy i 1 e

olerc acid resid
conposi tion obtained by the process of the present

[ f bl th % b
TH G oo e i 50 e SprBA et queciop ok the b aress
sultable B répl 2Dy atBh I Rl patt: & B ikt BAhYLALSSH ﬂr%%%oﬂ?s The

The procéss of the present invention nay conprise t
presgnt mefpntmneq:lsmtﬂnemf@n giavifes fier a DO rfen:ﬂhe eroductibn of iméztnt

15 RLRR, Bhtssf) Bo A o8 hERPO SRS HRER & e
apPeoRdhhiBi rBlgtiv welthé Bropbrtitn® . S WHér’éllﬂadt @eﬁp a part of the fat
triglycerides; up to 30 wt %of lauric fats; upto 50

nqfpally Bseddngash fpeguletipnsds replaped bythefat gompositien 06 £ blend

ol 5 iy 85405 B0 555 S

mixte b gethet ud’QdaddﬁtldﬂaB cORPPRALS bﬁmﬁn&? inP&uRMi £58mBla866S
nﬁgcm thecrrp03|t|ons of mlk fat or its nelting
She & (Hmesed o T WRdinofutfigigat Arte toi produge raragmulsion of

er neI 3 %égaénﬁgeggfea érqumﬁ:égh g%%logzga?:‘: ovvel??1I g: I,

coconut 0|I and soybean oil, which have a high
ol yunsat ur at ed fatty acid glycerides,

Tftﬁ/?fnﬁﬁvrv‘fnﬁ%tﬂ ipuiting Examale 4B i iventiopid does not limit its
Bhde éhtggfeb‘d&q HrBud3uf HRY s etcﬂfcau?n,

conp03|?|ons produce t he process of the S nventiol

pepertagesabirys gndoetickearbbe weight undesshindigated othepmisasi ti on of
mlk fat or its nelting characteristics. The best 30

conpositions are obtained when the Solid Content I|ndex

Em@fﬁéﬂed by NMR-pul se on non stabilised fats are:
wthin the follow ng ranges: NO = 35-55;10110 = 25-50
and N30 <1= 10 These val ues were obtained by nelting

| di f 6 hi gh
e A R B ) B oA
0.430®ry J:ﬂla.‘ei\ﬁ ﬁ%ﬁé&@&@ﬂﬁ HhlreRRHe6/20 8384 SThehathe 3badfiofr is

for 16 hours, heating the fat to the nmeasurenent
startedi ¥ pdditipe oR2 3p @based on the weight of triolein) of an immobilised 1,3

specific lipase such as RML (lipase form Rhizomocur miehei) or RDL (lipase from

e y

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



hol ding the fat at that tenperature for 30 m nutes
before neasuring the N value. The fat conpositions or

wd Bo7/Ble8nds produced by the process of the i nyeNIGEN006/003345
are 5 suitable for replacing at | east a part of the

fat in_infan ood faornul ati ons. The r
lipaspRtoaR Lat- éle we?-eﬂaﬂe&las%r@ss(sefcapdg Fachomhs Bpaseris
Fgﬂggygiﬂgn of infant food conpositions conprising

t, protein and carbohydrate conponents in the
approximate rel ative weight proportions 2.5:1:5,
wherein at least a part of the fat normally used in
such fornulations is replaced by the fat conposition
or fat blend 10 nade in accordance with the present
invention. Dry fornulations containing this mxture,
together with additional conponents customary in such
formul ati ons, should be dispersed for use in
sufficient water to produce an enul si on of
approximately 3 '/2 grans of fat per 100 ml of
di spersion. 15 The follow ng non-limting exanple
illustrates the invention and does not limt its
scope in any way. In the exanples and throughout this
specification, all percentages, parts and ratios are
by wei ght unless indicated otherwi se. Exanple 20
Triolein is dissolved in acetone and equilibrated to a
defined water activity of 0.43. Dry ethanol is added
and the mxture stirred at 52C. Then the reaction is
started by addition of 2 % (based on the wei ght of
triolein) of an inmobilised 1,3 specific |ipase such
as RML (lipase form Rhi zonocur miehei) or RDL (lipase
from 25 Rhi zopus delemar). The reaction is stopped
when the conversion is about 90%to 2-nonogl yceri des
(approxi mately 48 h) by renoval of the inmobilized
| i pase. After renoval of excess acetone and ethano
at tenperatures below 50C in a vacuumdistillation
the residue consisting of 2-nonool ein and ethyl ol eate
is reacted with stearic acid in the presence of 2 %
by wei ght (based on the wei ght of 30 2-nonogl yceri de)
of a 1,3 specific enzyme at 60C to form
1, 3-distearoyl -2-oleyl glyceride (first product). The
water activity should be 0.11. The water forned
during the esterification process is renoved by
vacuum Ethyl oleate and the excess of stearic acid
are renoved by fractional distillation. The recovered
et hyl
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oleate is subjected to an enzymatic reaction with
tripalmtin and a 1, 3-specific 11 WD 2007/029020

WOR@M@B20061003345 |ipase to form PCT/GB2006/003345

1, 3-di ol eoyl - 2- pahni toyl glyceride (second product).

pase is R Mor RDL. 12 WO 2007/ 029e20
T

2006/ 003345 |I. A process for producing
triglycerides which corrpri ses: (ai subjecting a first
triglyceride conprisin | east 40 Vd by noles of
ollei & PaRGess fpeRroduciag d@ﬁhWhJ@h&bmansds groups in the

trigl rid reacti on, Wt

al cgh)(;?%havsunééc g %tct[qgﬁr 8&% rcggﬁmgltngr% legyf @D?gqyﬂn%les

conposi t i onof:(?nr]misléi:uchgesﬁdue@I ®aydd Bﬁrﬁﬁdlya‘csrll EBuneh ahe
ester of sai d al cohol ; reactl ng the

| east one a
2- ol eoyl H‘@W&éﬁuteeanv@ ethbsWISar@y¢twm+\ﬁ ageatgohol baving

conprisin

ammé at Igeg'éltIl le%fée es er of tto O&gﬁf a@@%m g éﬁﬁgymg 2-

mxture t heoleojl mémwghlebAdenarn at |@st @mtacyladses of adid ylcakéld

aryl 2- Ieo r C) separating at |east a

pa¥t of? the%/ eaet g?%ﬁiset 'Bf?@yéﬂwoﬂé’t’ eatithraoacylaing pgpnt

step (a) orcoth®ikidg HleastBik (3352 (djt%i Sﬁﬁxff‘céggfa{é? gﬁ:ia,r Heast
orm 1, 3- ol eoyl

ester with a second glyceride to
2- pal ni i t oydneggster of salé fat®y adikt oce ssxtare thémbf;rmlobmin(i agm

carria ou HEERd il IS bkl "as Cacal yst.

20 3. By Ocespardfing bl Iaalea:ecda bét GF Eie”&tzleas‘{"'aﬁé %!:yrl dsh after or
enzyne 1S a_I|| pase. . Process as clained in any one

of the prec@mnﬁ@tm(a)wtemﬁbhra@dn the alcohol is
et hano&d) 25,

reacting the acyl ester with a second glyceride to form 1,3-
dioleoyl 2-palmitoyl glyceride.

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.

S 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

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

13
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5. Process as clained in Caim4, wherein the aryl
ester conprises ethyl oleate. 6. Process as cl ai ned
in any one of the preceding clainms, wherein (a) is 30
carried out in the presence of a solvent. 7. Process
as c : ; in
5. 37t op oegE s faff (78fy Bhe bI¥Re REREERY Mhyfs MifErein 111 S
r enpvelyratediatty held@@mlp%gleoyl glycerdde ShtaiPed re(sisaurifiedi med
in any one of the preceding clains, wherein the 1, 3-
saturated fatty acid acyl 2-ol eoyl glyceride obtained
9.i n (Brocess prueldifrieddn agy ome ofclbe prepedinp Hiaimsl Wwherein yhepsreond
of t | ibel
ol ycar BB e AR sOUEBY Bl o pelBficcl peties, haced
aci dom tefdl@dgegroupssed on total acyl groups. 10.
Process as clained in any one of the preceding clains,
wherein the 1,3- dioleoyl 2-palmtoyl glyceride
100bt aPresdsd a5 ¢laijneddn poy phe efdthe peeceding Rladve sehesein dhai Fed
in [ in the 1, 3-
sat 3‘?‘%‘& %%fﬁa%ft"?@%ggg acs(?tﬂ%n&# B ( 'Sé)m@éeoﬁ de obt ai ned
in (c) is 1,3-distearoyl 2- oIeoyI gl yceride. 15 12.
Proc [ : ' i B,
Moher ornegres yarERn ahy B oORE plccllPf, IS ihdn thé 5
sunf sajukatedofialty @eidSIY! dolepyf glyeariderobtdieed ivf () is41,3-distearoyl

2-oleoyl 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.
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