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PROCESS FOR THE PRODUCTI ON OF DI ACYLGLYCEROL The

present invention relates to the production of
walr@cpryrycerol s. More particularly, the preseP€T/MY2006/000034

invention relates to a process for producing a

hi gh-purity diacylglycerol at a high yield in a short

peri od of time. BACKGROUND TO THE | NVENTI ON

Di acyl gl ycerols are widely used in a variety of

appl i CaPROGESS/FORAIHEEPRODUCTION OF DINOYO\GLYEEROL
plasticity of oils and fats, as well as edible oils in

the food industry, and as a base material for the
Thprooeksnt ingentioh relatesed ittespradattidn wf diacdgipesralb| Moret ggticularly, the
i f _such diacylaglycerols.invalves an .
orEERl R s PLEBroLb Ry Bl s foRicero ata gn
vietcbinreeshodpgriogjofitime.y aci d, an al cohol interchange
reaction of glycerol with oil or fat, or the like,

with the use of an alkali catalyst, or an enzyne such
as a |ipase, or%&éﬁﬁﬂéﬁﬂ&&éﬂﬂ%e of an
enzyne catalyst is preferable fromthe vi ewpoi nts of
.th ield and purity of the diacyl glycerols .
DigyleiFRiIS, &lF VP HaPen A RREY  OF) apRiROES Fichrgs additves for
impyoRing paisticity dleils ZAdHefd, HI8MIdRSEdihi®@8s @ the food industry, and as a
ocess that_includ

| i pase:- cat al ysed reaction pr s the
oap, BRI s BR3P i B BLGRr A ok sy BB upbarsiion of
suttheiapylglgende iroblves an Bstedfidation reastdrect giwerd iwkadie cotresmnding
[ | I . [ ut si.d he. .
SR LA AT TS 5205 L8 S5 5 v o
usggf an glkalTerialgstagiracdnzyie tshiths apa dipasss of HetikatHaweves theotse of
mieOcdtAYRSE | HAERLRY RGHCHhE Qv o fd 8 i
a.ni ndzgst r(i:al §/| ev_eﬂla. Japanese _Patlent IA%opl ?’tl;:b;%ggn 'P\%.punty of the
dispglglygerolsqypthagisrd snskanesoyayvess i n which gl ycerol is
added in an equi nolar anount or nore to a fatty acid
toreeﬁgt. The reaction_is stopped when the )
JapiRsent 75Tt OPPISAIOR BPady RIS 8psaHles BelitnsersAtavsed)  reaction
prdfodésQ Lhablnelugésl ﬁ@rrgécvti'mbﬁ oSQéHj’éit%/aé(;jcﬁﬂor_ ta@ ke Wien ng@é?bli iR thd [Sresence
rf her. conduct I ] ehydrating, ther ) ,
of ) i HeticE G edRarp v EuEaioVah Nt yrel e eretery ayice the
systemab iobtainr aadiacyylydengd mokigh giettiednddiusityl. The efafvbatiesralis process is
oI r s jnvolv chnical difficulti. such as
e 1o n B PPl B0 PGt 2 PR TRBY e
concentration of the diglyceride reaches a peak.
Japanese Patent Application No. 330289/1992 describes a process in which glycerol is
added in an equimolar amount or more to a fatty acid to react. The reaction is stopped
when the concentration of a diacylglycerol has been enhanced, insoluble glycerol is
separated, and the reaction is further conducted while dehydrating, thereby synthesising
diacylglycerol at a high esterification reaction rate by improving dehydration efficiency.
This process involves technical difficulties such as necessity of stopping the reaction at

the time the concentration of the diglyceride reaches a peak.

Japanese Patent Application No. 234391/1998 describes a process in which a mixture of
a fatty acid or the like and glycerol or the like is reacted in a flow tube type reactor filled

with a lipase while controlling the superficial velocity of the mixture in the reactor to at
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Japanese Patent Application No. 234391/1998 descri bes
a process in which a mxture of a fatty acid or the

wo pdog/oziod gl ycerol or the like is reacted in aP€T/BW2006/000034
tube type reactor filled with a Iipase while
controlling the superficial velocity of the mxture in
the reactor to atleast 0.05,cn’s. This technique is
easy to operate and can irrprzove the reaction rate to

leasb @S ext/enthis teabnique srasyf fd eperate and dahempravé the bctioRgate to

' i [ nd.the.industrial scale-up . .
oo ST FUR R PR 2k e Re s S gnd e maustra
scglesiprtedheisiug. process for preparing diacyl gl ycerol,
whi ch conprises of an enzyne-packed tower that
i.ncl udes an imobilised |ipase preparation, carrying
Uniie Skaiew RN oo 81306369 clestinen erosesmior (PI8paging altagyiglycerol,

WhBhOtmBasRe T of S 8h eshiz@de ph&BAL RVeB AP eRBSd St fﬁg‘n&;ilis@d lipase
cohol ester thereof, and a

fat%. acid. a | ower alcoh
Prebria '§P’e°?rﬂ’é'}9e8?"‘; ary ARfe{ioptio reacyiPn HeiasNatd et aey! group donor
Selsaleécfrtoaﬁthrergmmpt Fﬁsgﬂfiggyl pf @_(m?/i édid,?aglo%r f@l'clﬁmre@{gtr tifdreof, and a
: a mxture er ; to obtain a
iR REH AHETaF o R af it e SRS drr g Sove gt sige o
dlyeere!, @amenoasylglyeerol, end bowigtureatheeuf| to cbtairea treddiiors Aiiid from said
5 dRBg fibibd; S id reduci L
o ey ol IR HEARARERon A, 3P W BT [t o geate
regchde fluidinvae efiseguant 4 gaid cedudings refircalafing thearesétion fluiditodsaid
entyineSGdte® REVSFERAGKRC FRMRhcd Smeal S%%&%Q&@hcﬂuic} f5&id Lyme-
%%t in a o%| acyl gr%cer ol, wherein said reducing ' .
pa ﬁ%?‘f"%%@ FRIFFErTESI % dessi toebtain comaevigyasepl swhereineist fedncing
corhipriied dedydritifgeaddeglcsiaiising eaitrbadtioh lididts th) FeeH A58 r&¥tion
ﬂmgﬂéglg, |n a depy%rqglog grocess. However, this
84 & SPLYIRerPyin Zdqhydialign, piogess: Hewges. Bis rExgsen i aastly as
it remuire$ thedisbaf txpensive purified faty doRisels ral.mdiériayi ew of t he
above, it would be advantageous to provi de a process
for producing a high-purity diacylglycerol at a high
In yipw|af they abovsh drwoyk be edvarftagdous tatpravivel agreiess &r producing a
highpUBly -dize WYVEE ; ording. to. the.
Igp-r%esllélntI | nven? | %Fr%, ﬂ%’l‘ﬁg%lg\/ 'F%Iyﬁorqsb?g’ec? fg#nsggg%gu ”%8?' v
production of a high-purity diacylglycerol at a high
yield in a short shaimafy @ HERVERTBN! 00€SS
conprising: reacfing triracylgly —wW th water and an
enzynme preparation to obtain a mxture
According to the present invention, there is provided a process for the production of a

high-purity diacylglycerol at a high vield in a short period of time, said process

comprising:

reacting triacylglycerol with water and an enzyme preparation to obtain a mixture
of diacylglycerol, monoacylglycerol and free fatty acid;

removing water content in the mixture by way of dehydration; and

separating the monoacylglycerol, free fatty acid and residual triacylglycerol by
one or more separation methods to obtain a high-purity diacylglycerol.
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of diacyl glycerol, nonoacyl glycerol and free fatty

acid; renoving water content in the mxture by way of
waledogairsare on; and separating the nonoacyl gl yceP@Gi/MYR20@®00034

fatty acid and residual triacylglycerol by one or nore

separation nmethods to obtain a high-purity

di acyl gl ycerol . According to f he present invention, a

hi gh-purity diacyl gl ycerol can be produced at a
Agspgingyioethd prasent sientorper higia-pof ity tdiasiglykcBroRBE4 BEMproduced at a
m@§$QEM1QEh$@Seﬂ£ﬁ§%Hk invention, there is provided an

Ol fat conposition conprising of diacylglycero

produced herein and phytosteryl esters and/or ferulic

In %bﬁeﬁ%&[ﬁi& of mg Thlggn@:n Thdre Pﬁ roE RE%nS&YFOq!aVE (')\rrr1r;§osition

ous .ot ects, features and attend

COHEE’\}EJH? &6 Q?C}S'E'YP*FHQ' piPEucsdthereiy @nd inbtonieril epleravandior fetuliy acid
esggppr eci at ed as the sanme becones better understood from

the followi ng detailed description of the preferred

enbodi nents of the invention. The present invention

provi des DESCRIREION OF THERREFERRED EMBOMWENTS

di acyl gl ycerol at a high yield and a short period of

time. Where the features and details of the invention,
Vagpumetherebients featwes ahe aitmwemtadvantegesa@f tie® ﬁf@sa&nm@nn@f will be
md?érfhﬁiy Qf)préagteh né(se me' Q{a\rg"' deconﬂggv b%ﬁ dg% e&étggtg érlpg'b the following

eater be unders
de%ﬂ?q’ P%?f“PﬁmcrféhealPrtaferrﬁaterrtbn@matsmf@w inverginbodi ment s of
t he |nvent|on are shown by way of exanple illustration
Thand n é imta (igﬁ;)ns of the invention. Wil e t hese
&XESI 'QV%[F'Q”M%‘@ B BropgssTRAROBYRNG R iNighertrityrdiadylglysetol at a

highoyie!d (andmeﬂairEpeMon‘dfﬁlrﬁd‘lWi%@@Iﬂ% Rbtutdd snd BUERY HO8e invention,
e as a limtation on the scope o

t
e'tﬁ%:agl Sﬁé en‘?fqhﬁ 'rﬁﬁﬁﬁr V%ru%ﬁwc‘g%’ﬂ?é'of‘ Of party OHE“Pl iRantion willygow be
degdribednin giElater pletasle #swill be uptedioot ng adﬂ)é%@dﬁ gitidesiein Ghe | 'aﬁ that the
t resent vention is conprised
oo, O PaTimbie &y SIE bR g ST o ey GTBla Bretaion and
nof\as @mnt@msaﬂﬁ tl@mmﬁe‘uq@nr Waleathememmméﬁ aﬂenpraséﬁtéd tH ghow one
skif R the brrﬂ gnowfto g)'p@r%l’é s ﬁ{eoécopggp%?sclxv&t%% et|:1ey are not to serve

free fa
as a Ilmltatlon on the scope of the invention where such scope is only defined in the

<

claims.

The process for producing diacylglycerol in accordance with the present invention is
comprised of the following steps:

(i) reacting triacylglycerol with water and an enzyme preparation to obtain a
mixture comprising of diacylglycerol, monoacylglycerol and free fatty acid;

(i) removing water content in the mixture by a dehydration method; and

(iii) separating the monoacylglycerol, free fatty acid and residual triacylglycerol by
one or more separation methods to obtain a high-purity diacylglycerol.

According to the present invention, step (i) involves controlled hydrolysis reaction which
is conducted in the presence of water. From the viewpoint of enhancing the purity and
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(ii) renoving water content in the mxture by a
dehydration nethod; and (iii) separating the
worenoatpryl ycerol, free fatty acid and resi duaPCT/MY2006/000034
triacyl glycerol by one or nore separation nethods to
obtain a high-purity diacylglycerol. According to the

present invention, step (i) involves controlled
hydr ol ysis reaction which s conducted in the presence

proa% tdgy?ﬂ‘agé of the 'B:éc&@lyﬁ%r@y\ﬂplsnﬁreﬁfﬂe@Whélnﬁw'engn&nﬁ‘ WAty in the

uction ra the diacyl glycerol, it
reaqup@ﬂenﬂru@éroaha@ te 20 rsubi weigRer dODiPart iy W%%[Btoif gip enzyme
pregalréﬂoq is from20 to 180 parts by weight per 100 parts
y weight of the enzyme preparation. It is preferred
that the hydrolysis reaction in the present invention
It is ipFeféreatf thed the th\y@r@lyblb adactibeinan® piretertfinventian i abttyollad isd ¢hat the

om.the control f 0
amay55 o g Jpt, Sl e iRg TBRL I Bere oS N BkdyS PSR o
509y ghight, Etaéerehlxz)mm 0% twed58t bpweigbed in the pr esent
invention is having a hydrolytic activity and
conprises of a free enzynme or an i mmobilised enzy
Thel enzyme presfasatioadisetl it the ieesepieiavestiy ifehaying m?lvtv%@av'ty and

cor@%%@& dbﬁe@eﬁiy%stﬁanTrﬁr%oblrg'Sa@nEyrﬁgd |i pase enzyne is
era

'y rmmobilised onto a suitable enzyne carrier,
such as an ion exchange resin. The |ipase can possess

Itis elfi’&ﬂhbt PR fEReMrirh€ ofimmlobilisederddytrieds asipa. f i C.
anpl es of free |ipase enzymes or inmmmobilised |ipase
enzynes that can be used in the present invention can

Thdimnstdilisee Apdseamzyiné isqefgebiysnmnobdflis¢hentg aersaitablRbnzyopusier,
such P i ot e TR PSR Rl THAPRIG sobitc o 10

posillon zpgcific.ni veus, Aspergillus niger, Micor javanicus,
Mucor m ehei, Candi da rugosa, Candida antarctica,
Pseudononas cepacia and the Iike. The imobilised

Exdripiessef fiaedipasaennimesr snnebilised lipgse errymies that gan Be used in the

preLérﬁaﬁ%rﬂf&ﬁoEQA N derivedk RBMN nidborgehnisas d)f”fﬁébbblhéi’b n@nadpus,
i’/ | es of preferred equi rrentalnwg e’%@ i
AssgsaltsoiNEeTh amc@da,gn@/w Esexdogiodse Goauts; delemar,
Rh%ﬁmgp&ﬁcJSthﬁbﬁﬁiﬁWeub NyREIIRB rigee M@cﬁ)r flvamigiig, Muiconmiehei,
Cand/da rugosa; XeCand/da anz‘arctfca Pseudomonas cepacia and the like. The
immobilised lipase preparation is obtained by immobilising a lipase according to a known

method for immobilising an enzyme.

Examples of preferred equipment for the controlled hydrolysis reaction used in the
enzymatic method of the present invention include an agitation tank, a fixed bed, a
fluidised tank, and combinations thereof. The controlled hydrolysis reaction can be

conducted in a batchwise, continuous, or semi-continuous manner.

Since the controlled hydrolysis of the present invention is conducted by way of
enzymatic hydrolysis, the controlled hydrolysis is carried out at a temperature within the

operational temperature of the lipase, preferably from 20°C to 90°C.



10

15

20

25

30

fluidised tank, and conbi nations thereof. The

controll ed hydrolysis reaction can be conducted in a
whaiockhwioze, continuous, or sem -continuous ManPEr/MY2006/000034

Since the controlled hydrolysis of the present

invention is conducted by way of enzymatic hydrolysis,

the controlled hydrolysis is carried out at a

tenperature wthin the operational tenperature of the

Itid priedsed tiutebaydbtion Jf fere2fBR fitia i9€E8Hdubted lu§|nlrceﬁ\%nh@rdal water
e reactlio conduct ed

ration of
rerfoh g SO AL RS oAt Brso el SR S BSraton or
absepifani f ugat i on, condensation, distillation,
evaporation or absorption. The triacylglycerol used in
t he present invention includes conventional vegetable
Theridrcylgiviearo! fuaed by thei presenit inyeoiisivelldéscenventiesial yegetable and
an?r%nfé"t o b gar(bfroc,@gs%ts%ﬂi‘toﬂé %rﬁgrléiﬂg H‘r@ga(t:g% rs@iu?éieé 8t iNsaturated

aci ds or ‘'m xtures thereof, such as acetlc acid
fatly rasisoHi @'XW%’[hemf WPPFCa%@F@'CW Y PRIOTHE Peid. l?}gmcoﬁ‘cdd valeric

acna%ébrm@l&@ﬂt Bhéhtrﬂ@ aéld, cfé@mm"abl@ ?élé@omﬁ%bﬂr wicCacajc Uﬁdecanonc
un ecanol

acoBHIC A BYAAE SR agyHOBGIIY PATINS 20 wmlElas B zoomari

aCIdC$tdar|chdt&Jlé|© a6l élaidis tagid| p&troaelirtc agil aineleaﬁwh oflindledictacid,
petroselinic acid, |linoleic aC|d a-lin

'Y"'B‘E??’&IC a@'dr PlRBTIANICANE ARchidiesan'd. AsrnidogiS apid, QPQ‘%WP&‘PE’ arachic

acn@Cdlﬂom@fyﬁlﬁBIeﬂQrﬁcﬁ @%bé’apeﬁ&@ﬁble'aﬁldaﬁél%nlcﬁé@@ hdrGei@atid, adrenic
i nol enic acid elcosa%entaen0|c aci d,

aCISeﬂwepeggqqyom&% Ideccg,@p@(aeaﬂp @RidcNejueRyc acid, or an isomeric form

theflerf OB 2rflé S16Ndgetabla ghd éiﬁhﬁ@lscﬂlhﬂﬁaﬁmlﬁiblﬁ) iy bk, useariv ¢y resent
' [ ' rmth

.aclkd, or _an ispneric f. anples o .

invG 2 oMb apaantt b1k O D RoneeEA HbpSiL S el kel ol
peting oy epested il aafflower allf eoyb@ranloa surflowernah wiite ail,Irice bran oil,
co%gtglgﬁn ?)Illlob?rg&% %ﬁ’g&ggﬂg gl:rihro%g#ipﬂg)\séee?d %ﬂl BPaES g Eg{;ﬂ H?lollnﬁeed oil,
argaui® bibwaifelfapioll, almomdese@'d | qil, rAipdent breaimel cmll avmadn &k, drgbassu oil,
ba%éb %lpg{leé%g\ rPe}Ht ’siaga/ Sﬁ”ﬂggzcl)lpﬁfdt 'Hlog&og'éeed fdila?%ﬁarﬁﬁja 84, Iciarro’t oil,
Ca%hef\fbﬁ'eit @'bé@zﬁmﬂ Ollaﬂi‘ﬁm@cﬁeeﬂé?"nbiwl 669d othpeepdlemis nut oil, mango

se@@B@Sﬁéao@Iséed Bmtpg%b s@éd oil, la;leaakwhéuadnt pém@douob.lstachbaﬂl boppy
nut oil , COCOa seed , canellia Olr, carrot

seghgh QWi ssed ofl Hé@@Pfﬁmse%‘i’ pil, reReRp Yk agsagg ofl ﬁh% Seaden, tall
oil Wvélnuﬂﬁiﬁ@(dﬁﬁh@atl’yétm @il bedMBNIgR, BERdisRidil; ol fan ostamed from the

pr%e§§ 8€rpﬁq'§ereraﬁq? %yﬂ@gﬁ?ﬂtlg Ephnglé?eterr}%a]‘,‘%i( :oh %@8@'%‘?‘?” fractlonatlon
digtikatiod| @/ sreeidiuadsl thereofsehi p oi |, sesane oil, shea seed

oil, tall

The separation methods for use in separating monoacylglycerols, free faity acids and
residual triacylglycerols from diacylglycerols may be, for example deodorisation, steam
distillation, molecular distillation, adsorption chromatography, and any combination of
thereof. 'fhe separation methods may be conducted batchwise, continuous, and semi-

continuous.

It is preferred that the process of the present invention is continuously performed until a

final product containing diacylglycerol purity ranging from 10% to 96% is obtained.
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oil, walnut oil and wheat germoil, beef tallow |Iard,

fish oil; oil or fat obtained fromthe process of
wharoderniony, hydrogenation, transesterificati onPCDMY2006/000034

random sation, fractionation, distillation; and/or

m xtures thereof. The separation nethods for use in

separating nmonoacyl glycerols, free fatty acids and

residual triacylglycerols 6 om di acyl gl ycerol s nay be,

Dlafcﬂllglyé‘é?@fmjr? APRAGH trRadrdsnt m%rﬁi%ﬂ‘léj&éftn'eb L@t 1ib of dlacylglycerol

Ocu ar stlllatlonoadsor ption ch rorrato%éaﬁ%%

weight, % tifiAsXIgwier S weishir %ot . riatyiole Rl rRig Nt s Hﬁ‘?ﬂ to

meBsure algiatyislydead ebidepRationdTthe NS oifdrttat composition used in the
conti nu referred tgat thepjg)roces

o3RG tiafs ARTERY B rinE SR coHat S AORPBs L canprsing of
diaaylglyceadl qang:dglcfrbrrcmmﬂ’oabrﬁa‘yg cem aneydatgdany@:emie resuiltiigy product may

coli @RS EATLANY AR08 R et O acy! gl yoer o

sent ntlon is defined as a
rat| o of di acyl gl ycerol wei ght %to (diacylglycerol

AnV&iI @R tfaf /‘bd'mbéélt%‘ﬁy k&#yr%?rfg‘)lof WRlc lgh/ce{‘)ol )fnrdldgg?d si‘ro?hsefl‘?e tPocess

neasure the |ac ycero con tration o

degceibeth Bere ?"%Phﬁ%ite%'oqﬁfﬁﬁ iof fadi a@@@ndfprtfwelwpa@@ éflers can be

obthin¥&Nf e Bl oA‘FéiQ:bﬁipBQtldrpolhBﬁe@rﬂ%%ﬁﬂfe ;breé(&ﬁtlﬁ\ﬁﬂtlonacan assnst in

osition conprisin I acC cerol rangi n
lowgog 1 7 GURVEHID dreo 55 rfédcar#*ﬁ%aﬁce%um@%ﬁ%ra&&ug% wﬁrlymg

comﬁtlfbhalsnclaa§ ﬁﬁiérchﬂ@mlém@n h@éerhb‘d’é(ﬂé Odthiéresklerosis, hypertension,

threghb e, o8kl 35 Qhier e Sies s £5 Tuie FE 2B Sl AR bl jaging
andéoee miwasleqowyrbh)s;rtcmdyl oxitatier Samégé as tpyrt af ithks diaeabeqyathology.

Phyztg%;c%%lis Ig?tgl%i Qndgc?tfglruﬁc 8@5‘ e@%{% QFe Ql?e%‘ W«e af lt%mr?erattj%s ranging

I on obt al ned resen I iven
fromsi08€ 1o A50°Snintd mgmaited fpmbeiwte being Irmxerdl wiks thefdiacylglycerol oil

proﬁ@&% f%ﬁ‘?r?e r@éw@'n@gﬂ%ﬂs I‘?‘J‘%i)&t}r .s“rﬁb‘?ﬁédpe}ﬁfgﬁ,@ af® Ql%ﬁedqgéool at

ester O em a,
roogt temmatu@r dB¢ @mohyipefrphytestenyl, estes @nﬂfosfesuhcwldmterswed in

theQPrd&ht ﬂbérﬁﬁﬁ?épé%?ﬁbhose [, 1d 25, %ﬁﬁ’g }%r‘gﬁ}g@wcé‘ml.

cancer, agl ng an |seases
oxi dative damage as part of the di sease pathol ogy.

Phﬁbé‘[bl‘bﬁst edry blafS b@Fobs, 28/ Rturb lcHhdtifuchfd Gf a&d %[nsnaﬁr&et and are
nelted down, at tenperatures ranging_froml Ct

commgply, foyrdk 25 @%P?@tﬁureaﬁsrﬁf%%tﬁ@ew& ﬁ@eyn@rﬁe‘saum%ﬂyméted to

chdﬂés@@’w QJ)LMC@!ff@l lrpltﬂielrprs@@whaﬂ Eéﬁf@hfaﬁi@n pPﬁﬁt@ﬁbrols are generally
Ur e

oI oy BOROTT & AL ePu AR SR (e Ppi Rt el o

so@t} @negeabiea ifdesty (vegaiabld-desived) ising @eganit solvents (hexanes and
acetone). A purified phytosterol mixture is white in colour (similar to cholesterol) with
extremely low solubility. Similar to their appearance, cholesterol and phytosterols have
similar chemical structures. There are a wide variety of phytosterols found in nature, but
the most common ones are B-sitosterol, campesterol and stigmasterol. Phytosterols are
naturally found in various parts of plants including oil-bearing seeds, nuts and fruits.
Vegetable oil derived from these parts contain phytosterols in about 0.1 to 1.0 weight %
of oil. In addition to their daily consumption, the use of phytosterols as cholesterol-
lowering agents has been recently reconsidered. This resulted in marketing phytosterol-

enriched food products (“functional foods”) in North America and Europe. These
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the present invention is preferably fromO0.5%to 25%
by wei ght of diacylglycerol. Phytosterols, or plant
wWGe@ror®79 are natural constituents of the hunaPCOMAR2006/000034
and are commonly found as m nor constituents of
vegetable oil. They are structural ly related to
chol esterol, but differ Eheir si de-chain
configuration. Phytoster oI s’'are generally extracted
prddlen é}g iEAGRIC IS {)@HS@H toyes vwaed Par@@dofpﬁlbﬁ!t Cil:)él lh@!dafnbymose with
erjve all oil S0ap eta
dy%llﬁaiggwgar ;A'{P\? bthe| RhagaasalRsih B PREies g4 RInet ES‘F % &y explored,
phytbstz@iteisavensbeacsficotie)in rédLmngl plasoh phyléasbeleodls mnmbuurcausmg
an)éé?l){mds ﬁefde— ec?ssg’llﬁx%agﬁ%}qrg I%ﬁ) %e?oo In 191 Eréag{rn)leé\\{molf gardlovgscular
disgazsiseande ﬁ@lunawdflr}ghwrdgrpm Sheh ha\kwp@nmlé%terotehmn fyakerlipidemia,
ath%]"d'sU%F thb%rsfégafh?o d@lsd%sv\ﬁélf 84 ¥ngk d%@é@é%sélﬁﬁ)oéssType I
found 1 n n ure e nost conmon ones ar
diabgles oderaeniia, cwﬁp@gtngraﬂd these @lﬁ@@ﬁgg{h@hdpclude oxidative damage
as Bax bPHhbfiebSe patRoip@f.ural Iy found in various parts of
plants including or'l -bearing seeds, nuts and fruits.
Vegetabl e oil derived fromthese parts contain

Repétlypstugicenavé Bugdestéd thatlpHytosier{) eatirg bt fay Glcideirhay feault in a

ddi h | ion. f
oofift Rkl BF cbHBEAP ek ATSRIEIRY. ABrsshilfe BFRaSbipis,pave poor
solublh’&?nmtb'e necalias plasedd . thd igestivesrdt edd itnerafard etd ngt capable of

eﬁﬁgﬁf\g%[o%hm%ﬂe&g%q gfog@rptlcm %Tﬁgr%age ftH(jjenBI'(')b@ %ﬁ!)legtg%‘ﬁovaenng ,

ca an
effegitof ptigdsterisoer itssesterbyit aa:wtod@e h@m@gaenoﬂslrs dbp@mosm an oil or fat,

suéH"Qé H&*bl@%lltd? eseHYNERr A ds@r(ﬂ@ Abék 2 ﬂbét%ng&N%rtk%ilJbility in oil or

phar macol ogi cal properti'es have not been

fatsempaieddo tsinestsss. sinpehpiosieny @é‘i‘?rse’?a\‘\’é@tfPl@BVQM%/'QB%nﬁ@M%'W in

oil B} %%mncprw{o@femg e} h.b@f%bﬁcémrbtm%f 16 dsRGs B8 bS BIsQWS in oil
e-ef fects. %?}osteros are

or ?a# than tpfostgrols. ok gsg\@pgymalpgig%}égctgﬁg pllﬂyftgstgryl esters can be

madaaedr effegive and efficiensthani ¢at asphyioeRFdidlol est er ol eni a,
hyperli pi dem a, atherosclerosis, hypertension,
t hronmbosis, as well as other diseases such as Type I
Fedlilia zetdessterd enee Rhoven amanmemnts aglchgarargdnérlamsmoda' s«ﬂa!ﬂem lipids.

Fevmi Ch'J Ierl'édeo ox'sdagf a/e Fagrhn résf Ofot he W N € ¢an be
BAP (5% 55/ SREVEISP " VARG Es MR &g St e’éﬁzac“ﬁat
foumdyih dsé¢ emy coradiran silsofefulit tiyidaestds araknows td be reduaing the risks
a r
of B E iy b s FBrsT BB b e BB B PRy ¢ e
m cel l ar phase in the digestive tract and therefore
The & &Pkt %@ﬂﬁgéif?onogf the present invention can be used similarly to ordinary
edible oils and fats, and can be applied to fat-processed foods, such as oil-in-water type
fat-processed foods, drinks, desserts, ice-creams, dressings, toppings, mayonnaises,
and sauces; water-in-oil type fat-processed foods such as margarines and spreads;
processed fat foods such as peanut butters, frying and baking shortenings; processed
foods such as potato chips”, snack cakes, cakes, cookies, pies, pastries, breads, and
chocolates; and other foods including bakery mixes, processed meat products, frozen

entrees, and frozen foods.
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efficiently bl ocking chol esterol absorption. To

i ncrease the bl ood chol esterol |owering effect of
w@bkyrozer ol s or its esters, it has to be honoREndYRDO6/000034

di ssolved in an oil or fat, such as edible oil or fat.

However, phytosterols have a relatively |ower

solubility in oil or fat conpared to their esters.

Si nce phytosteryl esters ha¥e a relatively higher

b

18 3148 rpleki hatdhe ofbr 1 eok BB WRh e ko LGS oan be
appliedf a8 at hyrechelgsteremia greparafiperieflie dorm Bk apeRpsiilel sugar#bated
tatfdt! @6ld8d QfanBRYI @pkiglorrgpst ers can be made nore

effective and efficient than that of phytosterols.

Ferulic acid esters are known anti-oxidants which are
The ésIRvEgl akamplee ilR@tratb e inverltibpl ds. Ferulic acid esters

conprise of oryzanols, nore preferably g-oryzanol,

whi ch can be found in rice and corn bran oils. Ferulic

acids esters are known tEXAMPLESRIuci ng the risks of

cancer, |lowering cholesterol |evel, and possess

nmuscl e-bui I ding property. The oil or fat composition

of the present inventionExampled used sinmlarly to

ordinary edible oils and fats, and can be applied to

at - processed foods, such as 0|I-|n water ty

In ﬁa‘ft L Jreie 499@d of sritied palm Alel, waremixgd mgth 109 e’p dstifgd water and

10d rgeéfS‘prb@ﬁymé RM)IMT9§n rrﬁiﬂM&F‘é@a@' ﬁg-bosrﬁ!fiﬂsééd#ﬁ@ﬁpase obtained from
r-in rocessed f ood

Rifiipt iedeLia e sredbibre s Ssis Pal® PoGaLNasr TG at 60°C.
Thpeaftei, tlﬁwli;ia%é?p,rerfalratloﬂgn/ﬁlr@nﬁakd ﬂ'ngth@rréﬁiﬁbrﬁl@Soduct Samples of

theg ér%égg’( v&%gl&grgg\?e pgghthe %rg rﬁ‘t gfre%:f%&]ascr sa%}gi paark{aef acylglycerols
wasltietarnated Dy gas dhrotiatrgrdphg dBhd neslitscirer ghdvarkiarmabla X es,
processed nmeat products, frozen entrees, and frozen
foods.It is also preferred that the oil or fat
conposition used in the pxasplt?2 i nventi on can be
applied as a hypochol esterem c preparation in the form
of a capsul e, sugar-coated tablet, nolded granul es,
In gdnidflaskorl 01t o of refined s@ybeamioiyae xaxasl with 109 @ ot diafilied tviager and
10b @’W‘Up@Qyme,EM’E% FR0Bigal1 b—rﬁoﬁtré\ éeléétr@@ lﬂ?as]eogﬁarged from

refined palmofein was mxed with
Rf@qogchpr giehaklingse. il mixture was reacted for 10 hours under stirring at 60°C.

Thereafter, the lipase preparation was removed from the reaction product. Samples of
the product were removed, and the amount of free fatty acids and partial acylglycerols
was determined by gas chromatography. The results are shown in Table 1.

Table 1
Reaction Reactants before hydrolysis Hydrolysis product
components Example 1 Example 2 Example 1 Example 2

Free Fatty acids (%) 0.08 0.04 25.21 2274
Monoacyiglycerols

%) 0.93 1,17 21.98 23,22
Diacylglycerols (%) 2.64 3.36 41.56 43.68
Triacylglycerols (%) 96.40 95.43 11.25 10.36
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100 g of "Lipozyne RMIM, an immobilised 1, 3-position
sel ective |ipase obtained from Rhi zonmucor m ehei
WO pases079The m xture was reacted for 10 hours BCT®YY2006/000034
stirring at 6Q0C. Thereafter, the |ipase preparation
was renmoved fromthe reaction product. Sanples of the
product were renoved, and the anount of free fatty
acids and parti al acyl gl ycePol s was determi ned by gas
chr omat ogr aphy. The resu shown in Table 1.
Exanple 2 In a5 L fl askﬁ(%@%gg of refined soybean
oil was mxed with 100 g of distilled water and 100 ¢
Thethydiolysiszgrasudrvfrenn Exaamplesnirebil |3 werg denbifpassi atj 90 rpm for 10

mn%ﬁ!a@fbt éeY>§ralté PR pARAiaR thd éfl&&‘b%@uﬁﬁg oﬁb@%@ lwas subjected

The m xture was reac for 10 hours under
to m‘wlaﬁglsaliatle@@ta tehesrakre of 169 feand ?Jta% é%?‘@ﬁé’f 403 ymbar to

obts@s theefaeviatly BEiasnahd ﬁhdn@é%ﬂglﬁjbrdlﬁ a¢ leuﬁsthuat&armide&a@ﬂglydéﬁ)l and
n

uct were re
Bl 8 e 41 X Bepeh Mpteatiar S Endea ph et 3y bpng moar
was lpedomtealp aptajn thé'ldmcylgl‘yuérblsaeaailﬁlllaiecﬂl\md triadyéddycerd as residue 2.
hydrol ysi s products from Exanpl es
Thﬁ%ﬁﬁsééxv\%%g%n t;w?uged at 5000 rpmfor 10 m nutes to
separate the oil phase fromthe aqueous phase. The oil
phase was subjected to nokggudlbar distillation at a
tenperature of 1600C and at a pressure of 0.001 nbar
to obtain the free fatty acids and nonoacyl gl ycerols

as—distitate—t—angd—di-acyt-glycerol—and tr ac;,d—gl-yaeLoL_.
as myRisdidiserrdducA further mol ecia®gyeerl pyrist o step at
2100C and 0. 001 nbiar masfommufnﬁlfamd t o] obt aifter pltgication
dracy el 5E -st+H and—traeygbyeerolas —
resi dmn%[51 1}'he results areAE%O\Nn in Table 2 %Bﬁ’e 2
ExanmpF&mpleRj or to| t he add#dé®dn of b-bi tostergld)s:ester

appr oxi mat el'y 200 grams—of —the—purif+ed—tacytghyecero
oi | obtained from Exanple 1 was maintai ned at

approxi mately 1500C. 16 grans of crystallised
b-sitosteryl ester was agﬁ@amﬁﬁto t he heat ed

di acyl gl ycerol oil and

Prior to the addition of B-sitosteryl ester, approximately 200 grams of the purified
diacylglycerol oil obtained from Example 1 was maintained at approximately 150°C. 16
grams of crystallised B-sitosteryl ester was added into the heated diacylglycerol oil and
mixed for several minutes, while the temperature of the oil was allowed to cool slowly to

room temperature.

Example 5

Prior to the addition of y-oryzanol, approximately 200 g of the purified diacylglycerol oil
obtained from Example 2 was maintained at approximately 150°C. 10 grams of
crystallised y-oryzanol was added into the heated diacylglycerol oil and mixed for several
minutes, while the temperature of the oil was allowed to cool slowly to room

temperature.
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m xed for several mnutes, while the tenperature of

the oil was allowed to cool slowy to room
wao eqoperaarure. Exanple 5 Prior to the addition BET/MY2006/000034
g-oryzanol, approximtely 200 g of the purified
di acyl gl ycerol oil obtained from Exanple 2 was
mai nt ai ned at appr oxi nat el y 15Q0C. 10 grans of
crystallised g-oryzanol was 1&dded into the heated
di acyl gl ycerol oil and m gpgdp®r several minutes,
whil e the tenperature of The ol vvas aIIovved to cool
slo to roomtenperature. CLAI N5 process for the
1. pr odUPISH f?ffth%li’@g@?t@l")?é é&asy/'g'y%ea?'osa& wee%'@ ©BIRpFINg ihgsteps
the steps of: (i) reacting triacylglycerol with water
and an enzyne preparation at a tenperature rangi ng

f
o oQy ForyILr B RAR Rl BTl Hplin? bregaraton gt aferperetre
rarfgimg fromra®vC ng 901 & olctaint & niixtune df kiéacyigyterok mﬁnoat;&g]yc(erc)l and

f dehydration; and (iii) separating the
fre%%atﬁ@% C1ogl ycerol, free fatty acid and residual

triacyl gl ycerol by at | east one separation nmethod to

obt ‘i‘?)'?erﬁoﬂh@@at@]“&éﬁt rﬁ% @\%%I%Veccﬁm@)gt(a\?fg‘ﬁfa 'opdélﬁlarat on; and

anmount water 1n the reaction
from 20 to 180 parts by weight per 100 parts by wei ght

of tifpsepamy H@trﬁrrﬁ&ﬂfa@ 18 E‘er@lnﬁeasfaﬁ aélh)anb%sﬁ&fédﬁi‘éﬁﬁgycerd by
untijil between 5% and free tatty acids is

@Sﬁb?rﬁesépa&aﬂ%mﬁmaa%mamm high Pﬂrtye@%sﬂywoup to 96%
purity at ahlgh yleldlnashort perlod of tinme. 2. A
proc s a n

iml t he, en
re P o Vs Bk seacat hrlhs o Sied i Fam 29110 180
pagn bynwelbhﬂ parethd ppas by \Belgbﬁ& @frmeeemymeqmpﬂrmg)nt and ls&ipnii) is
| | il I SES. o
oofiguetBP [l dehitn' RIS 308 ot deBray SEIRTS PFBnee Ml mromvons
didayjgyserol of .upso Qﬁ%mlg/ aedughdyield irt @ siidrapariod of tnher ein the
free lipase or imobilised |ipase is

2. A process according to claim 1, wherein the enzyme preparation in step (i)
comprises of a free lipase or an immobilised lipase.

3. A process according to claim 2, wherein the immobilised lipase comprises of an

immobilised non-position and/or 1,3-position selective lipase.

4, A process according to claim 2, wherein the free lipase or immobilised lipase is
selected from the group consisting of lipases derived from microorganisms of the genera
Rhizopus, Aspergillus, Mucor, Candida and Pseudomonas, which includes Rhizopus
delemar, Rhizopus japonicus, Rhizopus niveus, Aspergillus niger, Mucor javanicus,

Mucor miehei, Candida rugosa, Candida Antarctica and/or Pseudomonas cepacia.
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sel ected fromthe group consisting of |ipases derived

from m croorgani sns of the genera Rhi zopus,
We@engiord us, Micor, Candi da and Pseudononas, mMIT/81Y2006/000034

i ncl udes Rhi zopus del emar, Rhi zopus j aponi cus,

Rhi zopus ni veus, Aspergillus niger, Micor javanicus,

Mucor m ehei, Candl da rugosa Candi da Antarctica

and/ or Pseudononas cepaci als. A process according to

5, Cl "% ecté"%§§0%19 tt{)jl%la'irﬁ' @%egélﬁ( G macillgl?gerblnu%etde{ﬂ :gtéa (9) is

i's s roup consistin e an
selegigdhispm fiag Qmupcﬁan'SmpbYegﬁ%bt%Q@%amlmék Bofor 06 anj/or mixtures
thefopcess according to claim5, wherein the fat or oil

is selected fromthe group consisting of canola oil,

coconut oil, corn oil, cottonseed oil, palmoil, palm
kernel oil, peanut oil, rapeseed oil, safflower oil,
soypean 0i | o il, olpv oil. rice

O con BRARS TSRt oS € sy negefin dh i e8Bgief ot b group

conbistings elechrold oil, g:oacprelt Siecbroidil, cdtionsmidoublplalm ail gpaiimakenndi oil,
pea%h{) @igg%ae%b{ad o@ %e? %ﬁdso?/% nbagrshﬁff&lveg nﬁ}veooll ncf‘e bran oil,

assu ol
corg dgan @l |bora¢gea>zl| Bvening pimrose ot.otexseasdoibigrapecsasd| ¢il, sinseed oil,

arg@hik onlcélfaffé’tonlo'ahmon{ba%@d"’opUéprf&bi kerh@lzﬁ néUochA oil NE&Rassu. oil,

seed kiw seed , macadam a nut oil, mango seed

baggpp ol n@P‘é"r‘Fug@EcﬁeSPIO” H'iaétéﬁws@b@%qa see}ﬁ*e@bwamewﬁew garrot ofl,

casﬁé‘wlduk il OhdzelnDt §ﬂ aféﬂrhgﬂsééd oil, D@ﬂpééeé%*ﬁdm@bédanﬂﬁfmﬂf'oﬂ mango
an ses c’”0| |, roseh
[~

I
Seed 0BG Pl A7 SEBHICH HEHCR O] P, £R4ib R APl PopPy
seedidil, prﬂmdn $eidl dﬂ\t/]\tanhtﬂlltah se‘eldsifW Iﬁbéhlp oil, |s‘ése§>rhe btshea steed oil, tall
m.t he C 0 natj on
o DB OEE L L BT R BT B e
promstqf hardeniog;hyerogéoatiom xans-esterifibatios odr.rafdonfisgtioacesdionation,
disHGESL dhdllr hRufldhllehs wherein the triacylglyceral

nprises o ated or unsaturat ed fatty acids
haV|ng 2 to 24 carbon atons, including acetic acid,
propionic acid, butyric acid val eric acid, caproic
acid, enanthic acid, capryllc aci d, pelargonlc aci d,
7. cap‘?‘|F?I°%ﬁ§§dacc‘19fﬂj@ﬂ:éﬁo¢|@'”adh dwhareinr ihe tiecdglyesrel @merlses of

sat@}ﬁtea,or EtSaRldehiy 86HS haRRd Bitd bE cabbA atd?, MR Scetic acid,
acid, zoomarjc acid, stearic acid, oleic acid, elaidic

proignig acih thbaie| poid.cva@ic acidi RRreic cadih | ehaniis jaRig) eapwlic acid,

pel@:gbrdc agid] ¢a’pﬂb %BIUCunﬁﬁalcdno@baarlbm&i agjridiic Qél@crhyrﬂdt&elc acid,
aci d, arachic . a

palralcflﬁ o?ﬂ)da rp}t@%gﬁ%@ a%qo&na g aoc1 s‘iearlc acid, oleic acid, elaldlc acid,

petroselinic acid, linoleic acid, a-linolenic acid, y-linolenic acid, stearidonic acid, arachidic
acid, arachidonic acid, gadoleic acid, arachic acid, dihomo-y-linolenic acid,
eicosapentaenoic acid, behenic acid, erucic acid, adrenic acid, docosapentaenoic acid,
docosahexaenoic acid, nervonic acid, or an isomeric form thereof, or fatty acids obtained
by processing of oils or fats, hardening, hydrogenation, transesterification, or
randomisation, fractionation, distillation; and/or mixtures thereof.

8. A process according to claim 1, wherein the dehydration is carried out by way of

centrifugation, condensation, distillation, evaporation and/or absorption.
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ei cosapent aenoi ¢ aci d, behenic acid, erucic acid,

adreni c aci d, docosapentaenoi c aci d, docosahexaenoic
w@eiod/o73929 voni ¢ acid, or an isoneric form therrOf/MY2n06/000034

fatty acids obtained by processing of oils or fats,

har deni ng, hydrogenation, transesterification, or

random sation, fractionation, distillation; and/or

m xtures thereof. 8. A prodéss according to claiml,

9. Wheg %I'd%egéﬂ'gccgﬁdﬂ'rydjfoaéléﬁm 'wsneﬁgrﬁ g‘leeéép?llé'ﬁopﬁe‘ﬂ@ﬁ i9%arried out by

centrifugation, condensati on, tion
Wavéefa%%?ﬂ%tﬂ'ﬁwﬁt'@h dnlpculgs slistilatio andlor aﬂ%r%@eggrog@éwmhyg

to claim1l1, wherein the separation nethod is carried

out by way of steamdistillation, nolecular

distillation and/or adsorption chromatography. 10. An
10.0i | A bil bafat carnpasttioni c@mpguslﬁ@ tof sn'ﬁa;ggméegdifuaey L?gidﬂﬁﬁdri]f(l]p b 196%

0% as, defined in the

by@g@cesgﬂ%@&%P Gﬁé% T c mﬁﬁqﬂu%i An oil or fat

conposition according to claim 10, wherein the

conposi tion further includes at |east one phytosteryl

ester in an amount ranging fromO0.5%to 25% by wei ght
M.of 4t atyr &t pempesitiomaccoplingolol claim ¥0awvhetsin thei campesitien further
inclBbiéd APgehst BnCbiRjteBter) esthieh §H1 Bmb{Y} r&RYTRLRdh 0%, (0550 8y weight

i ncludes at |east one ferulic acid ester in an anount
of qiagyigisgof r om 0. 5% t 0 25% by wei ght of di acyl gl ycerol .

13. An oil or fat-processed food product, a beverage

product and a cooking oil product conprising of an oi

or fat conposition as defined in any one of clains 10,
12.1 1Amnitlod2t cangbstiionasyclalined imneaimotts wihaedie afe. composition further

includes at least one ferulic acid ester in an amount ranging from 0.5% to 25% by weight
of diacylglycerol.

13.  An oil or fat-processed food product, a beverage product and a cooking oil
product comprising of an oil or fat composition as defined in any one of claims 10, 11
and 12, and/or any combinations thereof.



