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Background Art

[2] Cocoa butter which is natural fatty component from Theobroma cacao, is contained
in Theobroma cacao in amount of 50 to 55% and defined by the Food and Drug Ad-
ministration(FDA) as an edible fat obtained before or after roasting of well-matured
Theobroma cacao. The cocoa butter is valuable in aspect of excellent fragrance and
specific physical properties which is lacking in other oil and fats. The cocoa butter is
hard below the room temperature and is rapidly dissolved at the body temperature to
endow fresh fine appearance. In addition, because it is extremely stable for oxidation,
the cocoa butter can be suitable for using in food such as chocolate which is preserved
for a long time. The cocoa butter has melting point of 32 to 35 °C. The cocoa butter has
varied hardness in accordance with growing district, in which a Malaysia growth is
most hard, a Brasil growth is most soft and a Ghana and a Cd'Ivoire is the middle.

[3] The cocoa butter comprises 99% of triglyceride, below 1% of monoglyceride and
diglyceride, 0.2% of sterol and 150 to 250 ppm of tocopherol. The cocoa butter has
saponification value of 188 to 195, iodine value of 34 to 41 and unsaponifiable matter
of 0.3 to 0.8%.

[4] Especially, the cocoa butter, unlike other fats or oils, comprises above 80% of three
of major fatty acid, such as palmitic acid, stearic acid and oleic acid, and above 75% of

symmetric triglyceride structure in which oleic acid is bond to 2 position of
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[7] Generally, chocolate is consisted of less than 50% of sugar, about 30 to 50% of cacao
and about 30% of pre-fat containing oil. Especially, chocolate oil effects on melting
property(property of melting in mouth). Chocolate and its related product market are
continuously increased, however natural cocoa butter is expensive and has high
fluctuation of price because of a short supply. Accordingly, a various development for
substitute oil is in progress in accordance with use of cocoa butter.

[8] Since it is expensive, the cocoa butter is used only a small amount in total oil
necessary for the production of chocolate and other vegetable oil is made up as cocoa
butter substitute oil which is called as hard butter. Accordingly, quality of cocoa butter
substitute oil control that of chocolate and such cocoa butter substitute oil can

substitute for natural cocoa butter with 1:1 in properties and chemical composition.

[9] The cocoa butter substitute oil can largely be divided into Cocoa Butter Equivalent
(CBE), Cocoa Butter Replacement(CBR) and Cocoa Butter Substitute( CBS).
[10] The Cocoa Butter Equivalent(CBE) has triglyceride composition similar to natural

cocoa butter and is superior to compatibility and also is necessary for tempering. Palm
Middle Fraction oil(PMF), illepe fat, shea fat, sal fat and kokum fat come under the
category of the CBE. It can be obtained oil similar to cacao butter by mixing PMF
which is rich in palmitic acid than cocoa butter and cocoa butter equivalent which is

rich in stearic acid. The cocoa butter equivalent can substitute for natural cocoa butter
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by mixing oils which are fractional distilled from palm, illepe and shea fat and a
method for obtaining by the ester exchange reaction with catalyst.

[14] The ester exchange reaction is that newly formed ester is obtained by reacting ester
with alcohol, acid or other glyceride, which is divided into interesterification which is
a reaction of the same kind and transesterification which is a reaction of the different
kind. Such reactions use chemical catalyst or biological catalyst, enzyme to ex-
changeablely rearrange glyceride and acyl group and thus glyceride composition, that
is chemical composition of glyceride is changed and also physical properties such as
melting point and solid fat content is changed.

[15] The ester exchange reaction is directly related with characteristics of edible oil such
as savor, heat stability and nutritional property, especially is most important in that it
can improve oil into oil having properties suitable for application object.

[16] Interesterification is divided into Chemical interesterification(CIE) and Enzymatic
interesterification(EIE) based on catalyst being used. Since there is no need to add any
chemical reagent and no formation of harmful by-product, EIE which is not need to
add any chemical reagent and is formed none of harmful by-product, is a reforming
technique which eco-friendly induces melting point inflection curve, and oil produced
by EIE has high triglyceride content an thus it can be used for cooking. However, CIE,

as using chemical catalyst, bring about oil loss in the procedure for removing residue
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process is simple and can be easily controlled, and secondly, a various modification
can be endowed to the product, thirdly trans fatty acid does not formed and fourthly
more natural product can be produced.

[20] At present, seven nations in Europe Union including England provide that it can be
possible to add vegetable oil other than cocoa butter in amount of up to 5% to
chocolate as a component of chocolate. Japan and Korea prescribe in the fair com-
petition rules of the industry for a standard of chocolate that chocolate should be
contained above 35% of cacao component and above 18% of cocoa butter. Ac-
cordingly, vegetable oil which can replace of cocoa butter, may be used within the
limits of the rules.

[21] The Cocoa Butter Equivalent(CBE), one of cocoa butter substitute oil, can
completely replace natural cocoa butter, and thus even an expert may not make clear
the difference between the final products. Accordingly, it can be possible to prepare
chocolate by mixing a costly natural cocoa butter and cocoa butter equivalent(CBE).
As a worldwide trend, demand for cocoa butter equivalent is increased since a product
which is prepared by mixing cocoa butter equivalent in amount of up to 5% with
natural cocoa butter legally recognized as chocolate. However, since the whole
quantity of cocoa butter equivalent(CBE) which is distributed in Korea at present is

dependant on import, it is urgent question to develope cocoa butter equivalent(CBE).
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performing the interseterification.

[24] Korean Published Patent No. 10-1996-0001494 which is entitled with " method for
making cocoa butter equivalent fat", discloses a method for making cocoa butter
equivalent fat comprising the steps of (a) preparing a fixed lipase by directly covalent
bonding lipase to hydrophobic carrier or by covalent bonding with hydrophobic spacer
in oder to bond lipase to hydrophobic carrier with covalent bond; (b) dissolving
mixture of stearic acid and triolein or mixture of stearic acid and palm oil into hexane;
(c) reacting the fixed lipase of (a) with the substrate solution of (b).

[25] Korean Patent No. 10-0773195 which is entitled with "a composition of oil and fat
and method for producing CBR having lower trans fatty acid content thereof”,
discloses oil composition and method for producing cocoa butter replacement having
lower trans fatty acid by using the same in which cocoa butter replacement having
lower trans fatty acid is prepared by mixing two kinds of oil having suitable fatty acid
composition and performing the interesterification or the selective hydrogenation to
prepare cocoa butter replacement having lower trans fatty acid content and thus
chocolate or chocolate product produced with the cocoa butter replacement showed
good taste and heat-resistant as well as excellent process quality with above 20% of

compatibility with cocoa butter and a reduced induction potentiality of cadiovascular
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used ag23ubst rlate&;bj det of 1$1e pravedneention d;etbq)ymh@e hadborerdiavmgdower fafty REGR, POO

and SOO, and t for ase that P e ot her hand
nd oy +opdPt aNEmaee ot SOSEERRR D Al Pn UG e Dbt sl gl o)

in the obtai m@dstmfwaomtﬂnﬂ@netmﬂjﬁovate@atmgdtsmce simlar to that of nat ur al

cocoa bugiter CORPALRT: 58eGF Rtk tiBvideocdadiit ﬁ&iﬂl@@aﬂ'@lﬁat ent
Appl i cgt?on No. 10- 19r92l§38013238(9%;'\7%!‘[1 “V‘?ﬂé{ enltl eél W t)h ! te od for
prepared with the hard butter, and method for preparing the same.

Technical Solution

[29] In one embodiment, the present invention relates to a method for preparing cocoa
butter equivalents having lower trans fatty acid by the enzymatic interesterification
process.

[30] Especially, the present invention relates to the method for preparing hard butter

containing above 85% of SOS comprising the steps of

[31] (a) mixing oils for preparing the hard butter with fatty acid or fatty acid ester;

[32] (b) adding 1,3 regiospecific enzymes to the mixture obtained in the step of (a) to
perform the interesterification reaction;

[33] (c) distilling the reactants obtained in the step of (b) to remove fatty aicd, ethyl ester,
and monoglyceride and diglyceride formed after the reaction; and

[34] (d) fractionally extracting the reactants obtained in the step of (b) to separate solid
phase.

[35] In the method for preparing hard butter according to the present invention, the oils

for preparing hard butter can be used all of solid fat, hard butter or liquid oil well

known in the art, preferably oil or combination of two or more oils selected from the
group consisting of completely hydrogenated soybean oil, completely hydrogenated
suet, palm oil, palm stearin oil, palm olein oil, palm nuclei oil, palm nuclei olein oil,

hydrogenated coconut oil, coconut oil, sal fat, sal stearin oil, kokum fat, shea butter,



maki ng cocoa butter equivalent fat", discloses nmethod for making cocoa
butter equivalent fat by dissolving 1.5 to 2.5 wt%of A OT into hexane to
make sol woaeniozss24addi ng 0.9 to 6 wm % of edi bl e oil andPOTKR200900816% of
fatty acid to the solution and then adding 1,3 regiospecific |ipase
solution to the solution to make reverse mcelle and performng the
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oder to bond seto icocarrier coval ent
di ssol vi ng nﬁ%ﬁ@ﬂ@f@ﬂ stearic acid and triolein or mxture of stearic acid

and palggoi | iTHeQilexXp; &gam( ardl 886dri ang riReadid Kﬁﬁttﬂl 'a&@%@tepfroﬁlas)cea\ﬁﬂctabldt he
substrate sol ut on .of é He 1y 08% Kgrtgin Pat ent 773 which is
I

entitled witl§am5e nd> £kt %ﬁﬁ%@%@t S uBFroﬂLE%Sng CBR
havi ng | ower bbromoi%tdfwvmwdn«eﬁﬂt ent ther eof ", discloses oil corrp03| tion

and nethod for._produ n cocoa b | ac nt havi n r tr fatty
aci d b}} sing Iflheergg%e ?Onr cocoa gcorden% the Ten %Vg\\//vﬁng llnoevrv%srt trans

fatty acid i sfiptiopaf gat skyp Qﬁ(lsz) lﬁgaltrwd okt wib comtlrmous haglﬁrpgocsw feiblad-fatty
aci d conposi &L B d dRe e r&&Q%&JﬁoblﬁE ebBRhfnhktd In Ctﬁ& ké%@u&lf oB&s %Sﬁlﬁ%te?
ut atty

hydr ogenat ion t O prepare cocoa cerrent avili n WEI’ tra
aci d cont ent '2HE CORRNIEAYLaFA®e cproc‘@mﬁlaieét GREBRILU VﬁthEﬁ!}&lé‘éP%PFWeﬁfhe

cocoa butter aﬁ@ﬁlcaﬁﬂ{mamsgb@ fbdg@@ﬂt;taaﬂt&naaﬂdsabﬁ@{ oﬂ %ﬂh&ﬁ 1e@soew5ls ias
excel l ent process aI 'é a][bove Eﬁrf/ 0,0f C f glé cocoa butter
and a reduced ‘?(Hd’ei %%‘%@fﬂe it pregyreg Ay %YS’FHP &Eé% 3[%6] In the
present | nvergmspet;lfmenzyﬁmlachmnIseahUouhs ipeesesficatdoncbaction. afivaizttage dwis i n
yield and p”[g déerr&ﬁ{o c%?e% %% Jl%pc%hgﬁﬁo 0 k0o Ll!ttl%eut%hl:l}g]iaﬁlrg BF%@ ﬁ)g%q @rgani c

sol vent incl &action 0 45Cand
fatty 48%ld natle rtlileatlnstho«ﬁ f@sptrq:armg herdnznrienaccgubiel toethc pieg¢ntynveandn.dhsgep of

prepared SO (&5}5 %eQHétflﬁﬁo%Ed&eﬁ'tHﬁ rBiEibA Bil BBramRAMEH BRlinRIQESFRESoL han the
pI'IOI’ art with recy cl |n1g I’OdUCt i.n_extraction
reaction 1s distilled by molecular distiller. By the process, it can be removed fatty acid,

ethyl ester, and monoglyceride and diglyceride formed after reaction. It can be
obtained below 1% of monoglyceride and diglyceride content of reaction oil after the
distillation process. It can be recycled the separated fatty acid and ethyl ester in the
enzymatic interesterification reaction after the dehydrogenation.

[39] In the method for preparing hard butter according to the present invention, by the
step of (d), it can be obtained oil containing above 85% of SOS content in triglyceride
structure by separating solid phase through the fractional extraction after the enzymatic
interesterification reaction (step b) and the distillation(step c¢). And also, liquid phase
from the fractional extraction can be separated to recycle in the enzymatic interesteri-
fication reaction. At this time, it is necessary to control triglyceride composition to
adjust the synthetic reaction condition. Acetone is a referred solvent which can be used
in wet fractional extraction of the above step.

[40] By the step of the extraction, it can be obtained hard butter containing high content
by percent of POP triglyceride and triglyceride having above 85% of SOS content.

[41] The hard butter prepared by the method according to the present invention is ad-
vantageous in that the process step is convenient and reaction oil can be obtained with
high yield by the enzymatic interesterification reaction with single step than with more
than two steps. In addition, monoglyceride and diglyceride content can be controlled in

amount of below 1% through the step of the distillation and hard butter containing



process, such that we studied cocoa butger equival ent having |ower trans
fatty acid prepared by the enzymatic interesterifiaction and nethod for

pr epari ngwolrelossmsm4i n whi ch t he cocoa butter equival ent ®CTaR20epl03T%
existing inmport cocoa butter equivalents with 1:1 because of its equival ent
chem cal properties, and have no difference in taste and properties with

natural cocogpbid % oﬁ@@S%bﬁ@nh@a‘ﬁ%e'()%Yﬁr!iedtthﬁlﬁ?h Rt ddp GtGhéextkicach o e of
| nventi on Tecgnl cal Problem [ 27] .The otgﬂgg;taﬂg the present invention is to

provi de hard? et%lﬁ?f%?w tYopet fiegy g firagiupeedmsiion arsbbe it ent i n
triglyceride tiflhtioictdnrte pe@padad rdtyclehe tiecyihideg ekihetichtesddrifatioon, and

met hod for preparin he s .. [.28] The anot her qbject of the present
venti on i reanh B0 oot thpros sRISIE R Lo cd wi th Lhe hard
but t er [43nd ndnkbetheiormbadapent; the prasentgayRatioréciemrenare Sy bhige epoplepts one
embodi ment, t @ni&fn%&ﬁé\harh'E\d&éﬁﬂr@;ﬁhréc%}aih%%bbﬁb RefiBl hedni@Fal Bfl@@ﬁ_ﬁinﬂgg cocoa
butter equiva ent@é}a{g@g I.%wer trans f.att%{ acid by the eln%rrrgtlc

AG O’ p SYith IPPHIPIIBLEHP 49 igve Hrﬂ%ﬁ%?se%‘éﬁ'?e' Vention rel at es

interesterifi®
t o t he [#%t hod Ih olie freped empoliatett, by deeribed aidie Ntha goadaduete B&fH il enBOS

conprising the steps .of [31] .(a&) m Xli. oils faor preparing the hard butter
win fatty adribs il shabiayt Deheliy i dsd dpalh SRR bR R
enzynes to t helidfakcontentotBaitm@0%ian 10%E 48 teps Biat LA, Ddo pafiH PR Heo 4% at

interesterifizggtiQn {Oe@g@%%'_p,SJc’sgésgé&i)ve istilling the reactants obtained in
b fatty aictd, e

the step of ) to renove y aicd hyl ester, and nonogl yceri de and
di gl ycéftlde f dprpdditignisdicettigs fFayacidon noleamedin the gnzymagictintgipaierificatian act i ng

the react ant shdhijcah BegbriequiviienSiepared by e dbBvSHiBaEdhEas BAbWD. PAasand 35] I n
t he net hod f?{;ﬁf{fg‘?a“ ng hard butter according to the present invention,
e45id-

the oils for ing hard butter can be used all of solid fat, hard
butter [45] | i quihd cotda hetel equivalents prepared by the process of the present invention has

above 99% of triglyceride content and below 1% of monoglyceride content, and less
than 0.1% of lower lauric fatty acid content.

[46] Because the cocoa butter equivalents prepared by the process of the present invention
is equivalent to imported cocoa butter equivalent and natural cocoa butter in chemical
composition and properties, it can replace them with 1:1 and also it can be used in the
preparation of chocolate instead of natural cocoa butter without the difference in taste,

properties et al., with natural cocoa butter.

Advantageous Effects

[47] The process for preparing cocoa butter equivalents of the present invention uses the
continuous enzymatic interesterification in preparing oil of rich SOS, which is
convenient in the reaction process than the conventional batch type process and can
increase yield and purity of reaction and simplify processibility by separating
triglyceride via molecular distillation and also can obtain hard butter containing
desired triglyceride structure with high purity and yield by the selective extraction
using solvent et al. Cocoa butter equivalents having similar triglyceride composition of
natural cocoa butter is prepared by mixing the hard butter obtained by the process and
various oil. Because the cocoa butter equivalents prepared by the process of the present
invention is equivalent to import cocoa butter equivalent and natural cocoa butter in
chemical composition and properties, it can replace them with 1:1 and also it can be
used in the preparation of chocolate instead of natural cocoa butter without the

difference in taste, properties et al.

Brief Description of Drawings



known in the art, preferably oil or comgpination of two or nore oils

sel ected fromthe group consisting of conpletely hydrogenated soybean oil,
conpl et elwolwdvisgnat ed suet, palmoil, pal mstearin oiPCTga200908T6m Oi |,

pal m nuclei oil, palmnuclei olein oil, hydrogenated coconut oil, coconut

oil, sal fat, sal stearin oil, kokumfat, shea butter,shea stearin oil,

cottongggd st qagiR 19 bhovaRY REAB rQultof EPLT BlalysistBl {rRMR@EHe B hard bafe Seed
oil, canola oil, sunf]aower oil, safflower Ijlg@ﬂ%r apgteseed oil or . olive oil.
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aci d can be mixEdentprepased by mixing hard:bugter ¢f the pregent grgniien argd ptepkhardd t hat
the butter oihas abahqut RaR2VaRfridi BleSRhRAROR $AS diu $OS wikkhad f o
preparing hard butter, ftccordl ng to the present invention,

i nterest eri f S¥BRMEYH HeYAAdStep of (b) is carried out with continuous

si ngl e [polocesFiglrt 3iisslatvingant thg esul of MSIC foh eoqaduesiSequidvaldit o ihd@resent
conveni ence iir?vetnﬁen re ((::Otni oqioorpgo%ssbggeqpaﬁlegle%p t he conventional bach type
process because It carrl e out WEH conteﬂnﬁous‘process, and it can nmaintain
good pridHuct i Higwyre dngla ghaphishowimgde clamgeiof salid fat éingdnt yi edoda betenesiviatent s not
over | oaded t 1t f ' -5 I .3

regi ospeci fi gf g%%%“&ﬁ%ﬁﬁﬁng‘ lhgé: g%\;e?lﬂo{kﬂg%%t@r“%@?@ﬂ%@?ﬁ?‘%&gﬁg ggg%r?[on. At
this time, itPeia8preferred to carried out the continuous process at the
tenperature et ModeTorECalk hg'(‘f'utthﬁe By &9dohor preparing hard butter
according to tehe present 1 nvention, the step of (c) is the distillation
procesd5tlhat rleahkafodawoig exemples nide pfasethin yeatipp iserxgiadimore specdiicallsact i on i s

distilled by HRl&eMR exdiDldsIWRTonlyBb kPRIPMOPRSSnt ihdentidh, (REsdpARYRL fatty
acid, ethyl ester, and np | yceri'de and diglfyceride forned after reaction.

no
It can be obPHSA¥dN UBWSl‘%qé?Strh‘ﬁ BY {8 i de and di gl yceri de content of
reacti gp3joi|l after the distillation process. It can be recycled the

separ at fatty acid.a thyl. ester in the enzymatic interesterification
reacti éﬁﬂafterﬁﬁaﬁg’lﬁéhsgfﬁ&éﬁ%ﬁqnﬁme[ 39] In the nmethod for preparing hard
but t er [8%lcor dilnpozymet Hel MiNeyenymésnDeminadn whish is igase from Termomyces

Lanuginosus, is fixed into porous silica granule and is oil insoluble.

[56] In the present example, TLIM and Lipozyme RMIM(Novozymes, Denmark) well
known in the art were reacted with the same substrate in order to compare with their
properties.

[57] Table 1
[Table 1]

[Table |
(area ratio : %)

DG SO0 SOS SSS
TLIM 1.4 324 49 3.7
RMIM 14.4 34.2 39 2.3

[58]

[59] DG : Diglyceride, S : Stearic acid, O : Oleic acid

[60] As a result of the reaction, the activity of RMIM was lower than that of TLIM. As

shown in the Table 1, in the composition of triglyceride in reactants after the reaction
for 24 hours, RMIM contained more diglyceride than TLIM. Therefore, it can be

known that TLIM is more stable and effective than RMIM in the respect of economical



step of (d), it can be obtained oil corgaining above 85% of SOS content in
triglyceride structure by separating solid phase through the fractional
extracti omoabtoars3zdhe enzymatic interesterification reacPCOKK200%8P3) and
the distillation(step ¢c). And also, liquid phase fromthe fracti onal
extraction can be separated to recycle in the enzymatic interesteri
fication reaetfiddhcyAhd thiditibrisey thetenzyEmiRGARERTYificaic@nt rol triglyceride
conposiéion to adjust the synthetic reaction condition. Acetone is a
referred lsol vent which can be used in wet fractional extraction of the
above $62Zp. [ 4aniyle 2heSeatdpfooithe pessibilityad intencstérificationthy theselected har d
butter contai, Ea{}ﬂ hi gh content by percent of POP triglyceride and
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reaction and this contributes urity. I n anot her
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ol abl e Tor Mgy Epapsarih Lighs SHRGR e oL PSSR b obove,
the cocoa butlieerca@pni wal 2523, epatied obyftdrhbe eaatmmms(ﬁQ tot3@f@sA<ea thei cat | on
according to r i t

To0e 40 o abaPASEERY LR ORB AR (B GELIFEIR oSO8 LHRE Soos
at 350C, respéet? beury of feadjon time dkkible dnln aldifien, thesnwas ae dijfezanicel i ge-not
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prepared by the dbove process has below 0. 1% of trans fatty aci
acid(SSS) triglyceride which was migrated via overreaction of the reactants should be

below 1%.
[65] Table 2
[Table 2]
[Table |
Reaction for 9 Addition of hexane solvent No addition of hexane solvent
hours
000 6.1 7.3
SO0 46.2 454
SOS 35.2 34.8
SSS - -
[66]
[67] Example 3 : Removal of fatty acid, monoglyceride and diglyceride by the dis-
tillation
[68] In the present example, unreacted fatty acid, ester and monoglyceride and

triglyceride formed after reaction were removed from reaction oil prepared by the
enzymatic interesterification with molecular distiller. The reaction was carried out at 1

x 10 mbar and 200 °C. Amounts of monoglyceride and diglyceride in reaction oil



[45] The cocoa butter equivalents prepajed by the process of the present
i nvention has above 99% of triglyceride content and bel ow 1% of
nonogl ycewoaelossi4ent , and | ess than 0. 1% of | ower | aur PCTR2049/@876d
content. [46] Because the cocoa butter equival ents prepared by the process
of the present invention is equivalent to inported cocoa butter equival ent
andI nat urﬁl @ﬁ_@l&ﬁstﬁflhgt-ﬁ)ﬁl’sléd)tﬂcliQBBHIbWaﬂ%.CABﬁ@QSJ),gh@@iSﬁIE&ﬂ faftp peid} ¢ses et iﬂ]E can
repl ace them w t ; nd.also it.ca used in t reparation. o
Chocorate | nebuddeditsd Hiden i Bl B on Bic b R FRPPERRn ¢ ast e,
properties etpraless. with natural cocoa butter. Advantageous Effects [47] The
procesE@]or preparing cocoa butter equivalents of the present invention
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uses t conti nuous enzlﬁ/mati.c interesterification in preparing oil of rich
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sinmplify processibility by separating triglyceride via nolecular .
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[74]

[75] Example 5 : Preparation of cocoa butter equivalents(CBE) with synthetic SOS
oil

[76] In the present example, cocoa butter equivalents was prepared by mixing reaction oil
having above 80% of triglyceride of SOS structure in the enzymatic interesterification
oil and hard butter having high content of palmitic acid-oleic acid-palmitic acid(POP)
triglyceride in oil. The cocoa butter equivalents should be had above 85% of SUS(S :
Saturate, U : Unsaturate) symmetrical triglyceride structure. This influence on physical
and chemical properties of oil and also such structure effect on fine appearance which
is characteristic of cocoa butter and cocoa butter equivalents.

[77] With hard butter prepared by the examples 1 to 5, experiments were performed as
follows:

[78]

[79] Experimental example 1: Analysis of physical properties by Differential
Scanning Calorimeter(DSC)

[80] In the present experimental example, melting profile was measured with differential
scanning calorimetry(DSC) after and before the reaction, by which possibility of
reaction can be achieved. The experimental conditions were shown in Table 3.

[81]

[82] Table 3



butter et al. Major peak in the figureqbs represented POP, PCS and SCS
which are symmetric triglyceride. [50] Figure 3 is showwng to the result of
DSC for cwocailomssiser equi val ent of the present inventi orCaKR20@vO08TSI Onal
cocoa butter equivalent. [51] Figure 4 is a graph show ng to change of
solid fat content in cocoa butter equivalent of the present invention and
conventi onal [Texe@3] butter equival ent according to tem perature. Best Mde
for Carrylng[g he I nvention [52] In the foll ow ng exanpl es the present
invention is é% ined nore specifically. However, the exanples was only to
explain the @ient Jgyention, the scope of t qggfesent I nvention 1Is not
restricted b ERR'1B3] [54] Exanple 1: SelleCtt¥on of enzyme [55] Lipozyme

TLI M Novozy masgpeRRIRARAI tenpaliteh is |1 pase fromolegpwnmyces Lanugi nosus, ifs

fixed into pprous—silica—granule andis oillinsoluble[56] ln the pregent
exanpl e, TLI ‘@(mnlglratpozyrre RM N(Novozyrres [)H)?@&nin)(dmhltol&ﬁ)@(\lm in the art

wer e react edfwith—the sane substrateinorder _to conpare_wththert
properties. [Bmperapledneressigyaie 1] [ Tabl e ] %Q@Hl(ﬂlatt@wmc% [58] [59] DG :
Di egceride,{? umgartc.acid, O deic amﬂfS As a result of the

reaction, theg ZRYTTEYBE RM M was | ower t haltt of TLIM As shown in the
Tabl e J[%JI n the conposition of triglyceride in reactants after the reaction

for urs, RM M contained nore diglyceride than TLIM Therefore, it can
be [84] In the experiment with DSC, entire phase change can be archived at the temperature

of -60 to 80 °C. As a result, the data of the present invention were corresponded to that

of a conventional cocoa butter equivalents. The result of experiment were shown in

Figure 3.

[85]

[86] Experimental example 2: Analysis of solid fat content with Nuclear Magnetic
Resonance(NMR)

[87] In the present experimental example, solid fat content was analyzed with Nuclear
Magnetic Resonance(NMR). The condition of the analysis was shown in Table 4.
Nuclear Magnetic Resonance(NMR) was used for the analysis of solid fat content, and
Parallel Method was used as the experiment method. Six samples gone through the
enzymatic interesterification were prepared and were pretreated by melting at 100°C
and then leaving at 60°C for 5 minutes and at 0°C for 60 minutes. The pretreatment was
performed for about 80 minutes. The samples were measured after leaving for 30
minutes in Celsius bath-metal block thermostat preset with the temperature of 10.0°C,
20.0°C, 25.0°C, 30.0°C and 35.0°C, respectively. The measurement was performed for
about 6 seconds.

[88]

[89] Table 4
[Table 4]
[Table |
NMR apparatus BRUKER, the minispec
Frequency 60MH
Amount of sample 6m!
Pretreatment temperature 100metal block thermostat, 0°C
Experimental temperature 10.0°C, 20.0°C, 25.0°C, 30.0°C, 35.0°C




known that TLIMis nore stable and effegtive than RMMin the respect of
econom cal efficiency and conditions for the enzymatic interesterification.
i nt eCEHR20%G08Bi on by

[ 61] [ 62]waxarnglse242 :

the sel ected enzyne [63]

out with a c
intere rifi
reacti

3

t enpe

onpound oi |

tion,b

B

m xed hi

sz%%eijg e etsl(‘%fg(?lﬁz%

oleic oil

Search for the possibility of
In the present exanple,

batch reaction was carried

with stearic acid in the nolar
ratio @H01:2 to 1:6 in oder to search for the pos sibility of

me TL
[ R

b Kol

exa

?(f%?

Tufe

1. The
tivity by

hexane sol ve nqulva]ssiaycok:oa buereijnigalpois idelg oerddisngudloharé dotéromd cbow tarnier

structure of
of sol vent.

&h%'v&{e}{& %{zﬁtﬂ

tln

1ie'a b?/' tile

ﬁ@&bn??;{\feﬂﬁ&? el hBwRY

ore an

afte

rt

%%ﬁlggut the addition

i nt er ed92r i fi cebleoh wi t h enzyrre was measured with nelting point appar at us,
and an amounyTgfle §OS triglyceride structure in oil was neasured with

Rever sed Pha

Det ect or. poi nt of process oil before t he r eaction was 25 to 280C,
and that of after the rgaciion v 910 | e T esul;, . gf, assay
the time, triglyceride Jt%r ctur e@@o t ai nedf%)g: to 35p IO SOs cgﬁt nt after
hours of rea 3111%8%&&{6? kbl e 2)g3 hn addi {jon, ther s no dgfiference
e activity wth or withput the addition of hexane splvent. Stlearic
aci d- st eari c|theP@s&ittear {c aci d($SS) triglyceride whjch was milgrated via
overreaction|igfedidg reagtants shoul d be below 1% [65] Table 2 [Table 2]
[ Tabl e ] [ 66}f6H Exanpte3—— Renpvalof fatty aci rohroghyiceri-de—andg
di gl yceri de Hyocohdutders {832 ati on42.68] In {He8pr esenls. fexanpl e,|{lunr eact ed
fatty acid, %ahg;aleﬁgdofmnnogl ycer|i de and

the present

invention

Conventional |90.5 45.7 9.4 0.7 0.5

cocoa butter

equivalents

[lipe butter 93.7 74.9 26.5 1.3 0.5

Sal butter 87 78.4 64.4 21 0.9

Shea butter 77.6 62.3 51 7.9 2.5

PMF 94.2 81 48.9 5.5 0

[93]

[94] As shown in the result of Table 5, it could be known that hard butter of the present
invention had property similar to that of sal butter stearin fractional oil. In the Table 5,
illipe butter, sal butter and shea butter was known as natural cocoa butter equivalents.
The natural cocoa butter equivalents are not economical because their annual crop is
irregular and they are expensive. In the present invention, we prepared hard butter
having similar properties with those natural cocoa butter equivalents through the
enzymatic interesterification, and prepared cocoa butter equivalents by using the same,
and also could confirmed that it can substitute for conventional cocoa butter equivalent
with 1:1.

[95]

[96] Experimental example 3: Analysis for the determination of melting point

[97] In the present experimental example, analysis for the determination of melting point
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triglyceride forned after reaction were,renoved fromreaction oil prepared
by the enzymatic interesterification with nolecular distiller. The reaction
was carriwo 20ui0sat441 x 10 3 nbar and 200 0C. Anounts of PooKRp§w@sicde and
diglyceride in reaction oilafter distillation should be below 1% And al so,
the distilled fatty acid, ester et al. could be reused in the enzymatic
interesteri fiv@@tpieﬂﬁrrﬁdalrlﬁlal&brﬁzhﬁed@fhytﬁé e@macsﬂsqmean@qesla 5. h69lysik 78] Exanpl e
4 . Extractlontb chg@ tlllahlg ‘éﬁ%‘;%ér P resentdexa 11} , oil
cont ai ni ng aby % Y 088 %Sn%mie P é R Ys‘? UEYUPE “RElS© Pt epar ed
using wet fr amcholmalhd phystdal prapentins amimiv(ylgfwmmbsmak Thesdeitdrinantation ofii t h a

i ngl |
s et 1 act o AT R oy rehhmi by b A0 LB ROR AL B DL PRRBPRESS, |
sol i d phase @ppatrﬁtiugl%@wmée ﬁsﬁéhfa%vm%%mmrewewasmalm fpgpwes fillechinRever sed

Phase Liquid c Ekgtroaeﬁé‘é’xt@x't%@%@dtlw&n hﬁcDiNe cﬁﬁﬁhﬁy&ﬁb@@’a@&tﬁﬁtb%rstanw3] As
a result of th&)gga(l sis_for yceride structure separated

by the ex trd&8 e@b%ﬁ%ﬂft‘loﬁigé‘g’%‘&%tq W@tgr%@%wa%ﬂv RR%A was
above 85% Agpreparedsit|l0°Mfvak et iaraiysi-bathof tHel eltiag paasmeasunggyipparme and
structure, above 80% o Sf 1] |W%I éﬁtel% de as. tgﬁrt%acltnggne tglﬁaarl C- Oafl I e| C
aid-oleic acmelig%? oIe| 0- 5181 Ara- ol er A he unr eact ed
triglyceride pcramrdW@emce@@@@att@da@mi %@me@eumen ne aecthSj‘i@aaridcat a rate of
interesterifigcaEion. ab%kc%?érfé% gnt ributes to increase a purity and
yield of reaction. . Preparation of cocoa butter

equi val %ﬂts(cﬁjﬁ\/ﬁth synt heti c SOS oil [76] In the present exanple, cocoa
butter equi V@Tﬁj‘jé@ was prepared by m xing reaction oil having above 80% of
triglyceri de structure in the enzymatic interesterification oil and
hard butter ?}?l?‘l?hl gh content of palmtic acid-oleic acid-palmtic

:gio\cll(ePg;gA) E)][ [%@é(%rlg‘ de 1n oll. The cocoa buhsé§7leaqll%(l)l\rllgi‘legsr1]}1gsm§: tl%lélp%m e had
measuring apparatus
Increasing rate of temperature 0.5°C/min
Number of sample 8
Pre-treating condition -5°C(10 minutes)
Detecting method Special photoelectric sensor detecting
method
Heating apparatus Special coil-type heating heater 400W
Stirring apparatus variable speed type motor
[99]
[100] Melting point is closely related with fine appearance among properties of oil. Es-

pecially, oil for chocolate should be stable in the course of distribution in normal tem-
perature and had melting point capable of melting in a mouth at a moment of eat. Thus,
the melting point is important factor among physical properties of oil together with
solid fat content of the experimental example 2. The melting point of conventionally
used cocoa butter equivalents is normally about 34°C. The hard butter prepared by the
synthesis of the present invention was characterized in having melting point of 39 to
40°C, and cocoa butter equivalents prepared by mixing with PMF was resulted in
having melting point of 35°C. The result of melting point experiment was shown in
Table 7.

[101] Table 7
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[106]

Experimental example 4: Analysis for fatty acid by GC

In the present experimental example, analysis for fatty acid was performed using gas

chromatograph in accordance with the conditions listed in Table 8. Composition of

trans fatty acid and fatty acid was analyzed

with the following conditions. Lipid

Standard of SIGMA was used as standard and all of reagent for analysis was special

grade. In order to methylate each of sample

gone through the enzymatic interesteri-

fication, 1.5 mL of 0.5N NaOH-methanol solution was added to 0.025mg of each
sample and heated for about 5 minutes on the heating-block and cooled at 30 to 40°C

in thermostat. And then, 2 mL of BF3-meth

anol solution was added and heated for 30

minutes on heating-block, and then cooled at 30 to 40 °C in thermostat. 1 to 2 mL of

iso-octane and saturated NaCl solution was

added and mixed, and left them. Su-

pernatant was separated and dehydrated with dehydrate sodium sulfate to use as

analysis sample.
Table 8



and then leaving at 60Q0C for 5 m nutesqgand at QOC for 60 m nutes. The
pretreatment was perfornmed for about 80 m nutes. The sanples were neasured
after | eawDr2g10fo582430 m nutes i n Cel sius bath-netal bl ockCcrhaowstatelpr eset
with the tenperature of 10.00C, 20.00C, 25.00C, 30.00C and 35. Q0C,
respectively. The neasurenent was perforned for about 6 seconds. [88] [89]
Tabl e 4 [Tabl[gasd 8] Tabl e ][ 90] [91] The result of the solid fat
contents(SFCi Hﬁr natural fat known to cocoa butter equival ents, cocoa
butter equival&Ht$ widely used as usual, hard butter and cocoa butter

equi val ents gynthesi zed by the present |aven shown 1 n Table 5.
[92] Table 5‘%19#’5‘6555 5] [Table ] [93] fgﬁglﬁgﬁéﬁmﬁ the result of Table
5 it could he,kpawn that hard butter o@pqmgggggggg&kﬁm&ﬁgﬁﬁg$,had property
simlar to that of sal butter stearin fractional oil. Iné{ e_Tabl e 5,
illipe butter, sal butter and shea butt&PhW%glﬁ%%ﬁﬁzﬁgmﬂi-d%@ﬂncocoa butter
equivalents.liggx&atural cocoa butter eﬂﬁ%ﬁﬂ]ﬁ@iﬁnﬁﬁﬁnQQﬁaﬁﬁ nom ca
because theif_annual crop is irregular gnd they are expensiV In the
present invemingiiat oMBapepar ed hard butfiey having sinmilar properties wfth
t hose nat ur al—eeeea—butter—equivalentsthrough—the—enzymatie
i nt eresterif|logtiooem@nduper epar ed cocoa|2b0t@ er equi val ents by using the

sane, and al so coutd ctonfirmed that Tt can_substitute for conventionat
cocoa butt er [l&jesiOEEBRealeh 1: 1. [95] [XBC Experinental exanple 3

Anal ysi s for(gagtg%bgggﬁgatlon of nelthg0Q9|nt

Carrier gas He,(1m{/min)

[107]

[108] Fatty acid content of hard butter and cocoa butter equivalent prepared with the
enzymatic interesterification in the present invention, natural cocoa butter equivalents
and conventional cocoa butter equivalents were analyzed with gas chromatograph. The
result of analysis was shown in Table 9. As a result of analysis, there was no lower
fatty acid, lauric acid, and thus it could be known that all of trans fatty acid was char-
acterized in amount of below 0.1%. Accordingly, it could be known that there was no
formation of trans fatty acid during the enzymatic interesterification in the present
invention.

[109] Table 9



[97]

In the present experinental

melting pointwas performed in accordance with the conditions listed in

Tabl e 5. woabygiss24fior
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with substrate.
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poi nt of 350C
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The determ nation of nelting point was perfornmed with EX-
871 auto-increagénp nelting poi nt neasuring apparatus.

Xi ng

As a sanple for the

<ﬁoTpIeter nelted fat was filled in a capillary tube to the
1#°'9 1 cm and the capillary tube was put into a stand and placed
ator for nut es. 111le ter Lch v prel ary
1O0C, was ?g:nt§§%£?eri%gyﬁnbﬂﬁ@ﬁe ﬂggF?ng %%Hnt r£ uring
d the prepgrudr saripitter wapnplt i fputiera s@ngor t\buttiet er|mi ne
of it. Tem peratdi& Wegokbherepsed at| a ratg of 2C|m n between
and at a rate of E%SCf O(%g 250C, |respect|ively. |[98] Table
Table ] [99] [ 1007t okhet e1‘pomt is closely|related with f|li ne
ong propefties ofpr@eht %@upﬁglally, oi |l for |chocol gte shoul d
the course¢ of dl:trlbut on in nor mal [t em perfature and had
capabl e ¢f mel t {'"REYR Arouth| at a npment df eat. |Thus, tlhe
i's inportant faqat or anpng physical propertijes of qil together
contentof—therexperipentat—exanpte—2—Thgmetti+ otnt of
1¥Wﬁ§é§(bocoa but t-er eqU'vaIents is normal |y |about C&@ The
the synthesi he present . invegntion
}ﬂyﬁ& @LQQ mel ting poini)ég to 4C0@pzand éopoa tﬁ?ﬁgr
P ARR1CE:PY3.68 X1 niBaw h 3was 1gegul tigds in Mayisng negting
he FPQII| t of nelti ng nm nt xperinent wa shown lin Tablle 7.
Htél'zﬁiml B8:0] |41Tabl e|J9.11 26.75 44.04 8.9 49.97 6.02
Oleic 18:1 31.06 35.05 334 33.65 78.8 34.85 32.65
Linoleic 18:2 |2.05 2.11 3.05 1.85 6 1.09 3.19
Trans fatty - - 0.02 - 0.1 - -
acid

Experimental example 5: Analysis for triglyceride structure

In the present experimental example, triglyceride structure was analyzed in ac-

cordance with the conditions listed in Table 10. Triglyceride structure in fat was

analyzed with the following experiment. Triglyceride structure of cocoa butter

equivalent was analyzed with Reversed Phase Liquid Chromatography-Evaporative

Light Scattering Detector system. 300 of sample and 10m¢ of hexane were added and
filtered with PEFE syringe filter(25mm, 0.2¢m) and then put into 2mm vial and 100.¢ of

sample was injected with auto-sampler. Acetonitrile(solvent A) and hexane/

isopropanealcohol(solvent B) were used as solvent and flow rate was 1m{/min. During

total 70 minutes, a gradient eluting (A:B, v:v) process of solvent was maintained with

80:20 for 45 minutes and changed to 54:46 to 60 minutes and then maintained with
80:20 between 60 and 70 minutes.

Table 10
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Detector oven temperature

80°C

Carrier gas

N, (1.5L/min)

In the present invention, analysis for triglyceride structure is very important. A

position of triglyceride in fatty acid is changed via the enzymatic interesterification in

which triglyceride structure determines physical and chemical properties of fat. Es-

pecially, cocoa butter or cocoa butter equivalent is characterized in comprising above

90% of triglyceride structure of SUS (S:

Saturate, U : Unsaturate) symmetric structure.

Accordingly, experiment for the analysis of triglyceride structure should be carried

out after the process of synthesis, separation and extraction.

Table 11
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Experimental example 6: Analysis by TLC-FID

In the present experimental example, analysis by TLC-FID was carried out according

to conditions shown in Table 12 to measure content of diglyceride, triglyceride et al.

Consent of diglyceride, monoglyceride and triglyceride can be obtained by TLC-FID.

TLC-FID is an apparatus capable of carrying out quantitative and qualitative analysis

for organic mixture separated on TLC. Special grade reagent from SIGMA was used as

solvent for analysis. Sample was dissolved in the solvent and about 1 «{ was spotted

on chromarod(quarts rod having coated thin silica or alumina to separate and develop

sample) specially designed for TLC-FID. Sample was developed in developing bath

containing developing solvent for 20 minutes and fully dried with dry oven and then
analyzed with TLC-FID.

Table 12



[119] [120] [121] Experinmental exanpleosg : Analysis by TLCG-FID [122] In the
present experinental exanple, analysis by TLC-FID was carried out according
to condi twonsimisseam in Table 12 to neasure content of diPgITKR20IA®3761
triglyceride et al. [123] Consent of diglyceride, nonoglyceride and
triglyceride can be obtained by TLC-FID. TLC-FID is an apparatus capabl e of
carryi ng out [ga@aet2tati ve and qualitative analysis for organic m xture
separated on Hg. Speci al grade reagent from SI GVA was used as sol vent for
anal ysi s. Sa&%é ®lhas dissolved in the solvent and about 1 mJl was spotted

on chromarod I rod _having coated thin I separ atje
and devel op 5@#%?@?38B%%W§||v desi gned forI%E%Eﬁ?E@*%QﬁggQP&gégdeveIooed in
devel opi ng babhegont ai ni ng devel opi ng sol Vﬁbgfl%e?&iiﬂﬁ%t]fe%ec@)@@])gpﬂahﬁé
dried with dry oven and then analyzed with TLC-FID. [124] Table 12[ Tablle
12] [Table ]|[125] [126] dyceride conposi FERMEEOPEERY to water conteént
in mxture o was 20al ﬁed by using the dlf%erence of triglyceride content
and di gl ycer [ .de and . on glyceride content f{er the enzymatic
interesterif|@galib@n dR fRGCAtJance w th wat ggogonsent in fat. The result of
t he anal ysi spwas—shoewn—in—TFable13—As shopwn—in—the result—when—water
content in fadirfes el ow 0. 02% before the Endfmmtic i nteresterification,
hard butter havinmg above 99% of tTigtyceride content and betow 1% of
di gl yceride @8 gl yceride content coul’d8e obtained. [127] Table 13
[Table[%ﬁ] [ Table ] [128]

[126] Glyceride composition according to water content in mixture oil was analysed by
using the difference of triglyceride content and diglyceride and monoglyceride content
after the enzymatic interesterification in accordance with water consent in fat. The
result of the analysis was shown in Table 13. As shown in the result, when water
content in fat was below 0.02% before the enzymatic interesterification, hard butter
having above 99% of triglyceride content and below 1% of diglyceride and mono-
glyceride content could be obtained.

[127] Table 13

[Table 13]
[Table |
Water content in | Triglyceride (%) Di- and monoglyceride(%)
fat(%)
0.01 99.3 0.7
0.02 99.2 0.8
0.05 98.7 1.3
[128]
[129]
[130] The result of analysis for triglyceride, diglyceride and monoglyceride content in the

hard butter and the cocoa butter equivalent which were synthesized in the present
invention was shown in Table 14.
[131] Table 14



[129] [130] The result of analysis forofriglyceride,
in the hard butter and the cocoa butter equival ent
i nvention was sShoROTIKR20e1087614.

nonogl yceri de content
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[133]

The process for preparing cocoa butter equivalents of the present invention uses the

continuous enzymatic interesterification in preparing oil of rich SOS, which is

convenient in the reaction process than the conventional batch type process and can

increase yield and purity of reaction and simplify processibility by separating

triglyceride via molecular distillation and also can obtain hard butter containing

desired triglyceride structure with high purity and yield by the selective extraction

using solvent et al. Cocoa butter equivalents having similar triglyceride composition of

natural cocoa butter is prepared by mixing the hard butter obtained by the process and

various oil. Because the cocoa butter equivalents prepared by the process of the present

invention is equivalent to import cocoa butter equivalent and natural cocoa butter in

chemical composition and properties, it can replace them with 1:1 and also it can be

used in the preparation of chocolate instead of natural cocoa butter without the

difference in taste, properties et al.

'Iﬁdﬁﬂ?rihl?%cﬁlﬁ'i‘éa%imyai ned in the step of (b) to renove fatty



ester, and nonogl yceride and diglyceride formed after the reaction; and (d)
fractionally extracting the reactants obtained in the step of (b) to

separ at e wol2oh/qsbge. [ 2] The met hod for preparing har dPoutKR200%®8®1di Ng tO
claiml1, wherein the oils for preparing hard of butter of the step of (a)
oil or conmbination of two or nore oils selected fromthe group consisting
of conpletely hydrogenated soybean ﬂl'a %:Tr]pl etely hydrogenated suet, palm
oil, palmstearin oil, palmolein o nuclei oil, palmnuclei olein

oi |, hydrogenat e ﬁl@ﬁl@ﬂ%r Rbparing MaRMUtteP bdntaidi Rl dbBle 8§%|of SORAtIniprRide,  kokum
fat, shea butter, shea stearin Oil, cottonseed stearin oil, soybean 0|I

corn oil, cotton B, rape seed oil, canola oil, sunflovver oi |,

saf fl ower oil, gr(@ﬁﬁlxﬁ%&dls(fbﬂ pI@parﬁigl theh@ﬁlbuttér&kltﬁ t‘e@tyraetdmdan‘tpac1@we@r| ng
hard butter acco wherein.the co f the oil

for prepari ng. halt Biiech S ERitpau 6y OFA R 4f P R LM pEMB 70305 T
1.0:6.0. [4] Thepnﬂ@ﬂmodleﬁmuerqsteeﬁaauqmgemm butter according to claim1,

wher ei n wat er g/o anghﬁ)g thE MéacBinks Jb?e{m&f {nRRE étggg g@; %%%%grf tg}nalggﬂ%t@ﬁefﬁogf

(a) is below 0.0 reactlonte erature |
for preparing haftchand mon%l&@ﬁf@ierﬁg diglygesidefarmegiqiipethg f%“?@()llaa@ re
gi ospecific enZy@Sfrdoﬁokd@%dﬁ@ur@h%eak@hts%ﬁ@hh% 18 ofib§ RAdepR@tchar d

butter according to claim'l, wherein contents of nonoglyceride and
di gl yceride is t S°UEPHASFow 1% and that of tri glycride is to be above 99% by
the st¢p] of (c). Thémellel fnsepﬂ‘epahﬂg)har@bemrabagdimgrtdchﬂhﬂewhaeﬁahdbﬁgfdro

claim1i, wherein }ég)%]{l%gfl&rﬁ o?ﬂlﬁler oft easttée;y fa(%ﬂ?lglsé bl{ld%rr?l o Camotrg'gﬂss tep

of (c) is recove recyclei i ¢ fnteresteri Ion Vvia the
hydr ogenat i on. [sqleqthéfrrmthogrwpmom@p@rqfwgmmbﬂtdy bydrogenagaslcoybiéangik o cl ai m

L wherein the sobinficldy alot6edia ek, pRRFSRHurR Heain6e fAMERE1 AR Of ()
contain above 85% 0
nuclei oil, palm nuclei olein oil, hydrogenated coconut oil, coconut oil, sal fat,

sal stearin oil, kokum fat, shea butter, shea stearin oil, cottonseed stearin oil,
soybean oil, corn oil, cottonseed oil, rape seed oil, canola oil, sunflower oil,
safflower oil, grape seed oil or olive oil.

[3] The method for preparing hard butter according to claim 1, wherein the com-
bination ratio of the oil for preparing hard butter and fatty acid or fatty acid ester
is 1.0:2.0 to 1.0:6.0.

[4] The method for preparing hard butter according to claim 1, wherein water
contents of the oil for preparing hard butter in the step of (a) is below 0.02% and
reaction temperature is 40 to 50°C.

[5] The method for preparing hard butter according to claim 1, wherein the 1,3 re-
giospecific enzymes is Lipozyme TLIM.

[6] The method for preparing hard butter according to claim 1, wherein contents of
monoglyceride and diglyceride is to be below 1% and that of triglycride is to be
above 99% by the step of (c).

[7] The method for preparing hard butter according to claim 1, wherein the fatty acid
or fatty acid ester removed from the step of (c) is recovered to recycle in the
enzymatic interesterification via the hydrogenation.

[8] The method for preparing hard butter according to claim 1, wherein the solid
triglyceride in reactant obtained from the step of (d) contain above 85% of SOS
and below 1% of SSS.

[9] The method for preparing hard butter according to claim 8, wherein the liquid
triglyceride contains less than 5% of SOS.



and bel ow 1% of SSS. [9] The nethod fokgpreparing hard butter according to
claim8, wherein the liquid triglyceride contains |ess than 5% of SOS.[10]
The net howlof2oro/g38mpari ng hard butter according to clai mP@I/Kireesios7eni | of
triglyceride containing |l ess than 5% of SOS content is recovered by the
step of (d) and recycled in the enzymatic interesterification with

g ont ihnq!@(uqs procegse r%qlﬂdd foap@phiid iefird ?Qﬁﬂtlir@kéﬂrﬂ?lg&@@lfgn85ggﬂfeg\ﬁﬁﬁoﬂ3r epar ed

y the process accqrdi to any one.o [ to : ocoa hutter
ot val ont - waidi e bRl SRR 5 FB i bpr e GERRReT S 82
to 90% at 100C, 4d) and rdSRedtin HEEGzyRatioinlet&statlic@BACWith cootidbuaprd8&3C and 0
to 0.5¢%hpat 350Cihy, hiate Bithinfly HoFPRERDIROS HEpREEF TR HEERL Ak Pesb! i M

8.
any one of claims 1 to 10.

[12] A cocoa butter equivalent in which solid fat content in the cocoa butter
equivalent is 82 to 90% at 10°C, 40 to 45% at 20°C, 9 to 14% at 25°C, 1 to 4% at
30°C and 0 to 0.50% at 35°C by hard butter prepared by the process according to

claim 8.



