[DESCRIPTION] [Invention Title] PRODUCTION METHOD FOR HARD BUTTER [Technical Field]
5The present invention relates to a production method for hard butter and, more particularly, to a
method of producing hard butter containing at least 85 w/w/0 of 1,3-distearoy1-2-oleoylglycerol (SOS)
from fat obtained by enzymatic transesterificati on. [Background Art] 10Hard butter developed to
replace cacao butter has been widely used for bakery and confectionery food containing chocolate as
a main component as well as for field of medicines and cosmetics. Hard butter includes symmetric
triglycerides having one unsaturated bond (SUS) as main components, such as 1,3-dipalmitoy1-

2-oleoylglycerol (lggﬁéc]ﬁ-j%ﬁl@&qyl-2-0Ieoy1-3-stearoylglycerol (POS) and
151,3-distearoyl1-2-oleoylglycerol (SOS). Hard butter may be produced by fractionating vegetable

and animal fats. Frhotiotiatiditlahy be generally carried out as follows. First, fat is liquefied or melted
and cooled to a desired fractionation temperature to induce nucleus fonnation. Then, crystals are
allowed to grow in a proper size and shape for effective 20 fractionation, Finally, fractionation into a
solid and a liquid is condtREBLIKWHIEN MFAEBI) BitEOhdd4iRd) (ﬁ‘égﬂtﬁ%gal separation is used.
Fractionation of fat may reversibly change the chemical composition of the fat simply using physical
properties, without causing any change to an irreversible chemical composition as compared with
other fat processikdelutinigFéeldd5Such fractionation of fat is distinguished from winterization.
Although both fractionation of fat and winterization are used to separate desired parts. winterization 2
is to remove trace amounts of wax, which deteriorates transparency, from a Iargﬁg amount of liquid oil,

in which tHe oil was left fbhe epeilh DERREOBT IR Tol PERTHeRIIAIAd R P WSk Rfemoved.
Winterization re f@ﬁé’%%%@ﬁyaﬁg% RS Ph s tighis s onsideseai@siagelining Brosessyather

than a fractionation 5 process. On the contrary, In fractionation, since components to be fractionated
are present at sirflarlratibsctievtreprerlebierkitit o an§e® cdrbidebibiybefbre SRGYRHLKC

separation, therefy causing remarkable changes in physical properties of obtained fractions. Further,
unlike winterization, fractionation requires very precise technology in cooling and separation. 10Fat
fractionation methods include dry fractionation and solvent fractionation. In dry fractionation which

does not use a solyggékgpaﬁﬁcpm]alIization is

10 Hard butter developed to replace cacao butter has been widely used for
bakery and confectionery food containing chocolate as a main component as well as
for field of medicines and cosmetics. Hard butter includes symmetric triglycerides
having one unsaturated bond (SUS) as main components, such as 1,3-dipalmitoyl-
2-oleoylglycerol (POP), 1-palmitoyl-2-oleoyl-3-stearoylglycerol (POS) and

15 1,3-distearoyl-2-oleoylglycerol (SOS).

Hard butter may be produced by fractionating vegetable and animal fats.
Fractionation may be generally carried out as follows. First, fat is liquefied or
melted and cooled to a desired fractionation temperature to induce nucleus formation.
Then, crystals are allowed to grow in a proper size and shape for effective

20 fractionation. Finally, fractionation into a solid and a liquid 1s conducted, in which
filtration, filter pressing, or centrifugal separation is used. Fractionation of fat may
reversibly change the chemical composition of the fat simply using physical
properties, without causing any change to an irreversible chemical composition as
compared with other fat processing techniques.

25 Such fractionation of fat is distinguished from winterization. Although both

fractionation of fat and winterization are used to separate desired parts, winterization



conducted only relying on the melting point of fat itself, it is widely used due to development of
crystallization pipes and high-pressure filter presses. Dry fractionation does not require
post-treatment of final products and involves less 15damage to products, and thus has become
popular as a fractionation technique. Further, dry fractionation is preferable in view of safety and cost,
unlike solvent fractionation. However, due to lower precision in separation than solvent fractionation,
dry fractionation involves infiltration of liquids while separating crystals, thus lowering purity of
products, and has difficulty in handling a 20fractionation process. Solvent fractionation may use

organic solvents;sucheas,acahol hexanes scelpnewhics iReadsaWida difteranse etvean paelting
points of triglycerides and fatty acid, there.l:)%){1 improving separation efficiency. Using such solvents
[

enables quick fraetemtidngieleibdaradeenithseibeity Ll rarairinriotetives s adrttive

crystallization, anghgroshsePHAtGRPLKIONIANGS s NCTeRsiRg: Yiridn Furioetsin separating crystals
and liquids, the crystals can be washed with solvents, thereby improving the E{;{ity of the crystals.

Although the solv@Htuphefisyitiorhicinia sersistrredravaiminferror ey Hat shatisrac i ttocess

volume is needed,fringing, ahoubhalurgenRiRauiRmenhsosismananyalying patgatialaxplgsion if
30hexane is used. However, solvent fractionation is actively used for producing hard butter having a

minute compositigRsEiedo eI riepdsiehepari FREIMAS LN chapges.coppidsrRbibHEr pRducts
made of hard buigemayyansHepeading ensemnesitinnsef BRIGLUtEr. fiasR4aMRIpesiBgehard

butter has an influence on the taste of chocolate, there is a need tq develop hard butter for use of

confectioneries iROIGHAY HagHoBSdSERATHBUERIEIEHGEE Rite FRSHRMAEM KEHHESHFREPIRASTH SOS

has high hardnesg.angiisfavaiasiymelegdpthpmmouth, and thus many people prefer it.
Conventignally, a fractionation method at an extr.em%y low temperature less than OC is used to
b

produce Krd butter rich it SBEI W AHEEHOSI YU iR drairhanatieh AK sPoseddias iR #8ciosure]

10[Technical Problem) 1 dFperinuemaisoiihrpPrésenhinvertiondave: condyctedariensbeistudies
and developed a method of cost-effectively producing high-purrfi% 1,3-distearoy1-2- olegylglycerol

(SOS) hard buttef WaVFHELIHY T SEBEORtEI5, T b fBh SN ThoVIaRE tiks 4 pPocess
costs. 15The pregeiispeationis dreatet-t0iprovigig aafitetdehqiBEoseCimtBighresses. Dry

fractionation does not require post-treatment of final products and involves less
15 damage to products, and thus has become popular as a fractionation technique.

Further, dry fractionation is preferable in view of safety and cost, unlike solvent

fractionation. However, due to lower precision in separation than solvent

fractionation, dry fractionation involves infiltration of liquids while separating

crystals, thus lowering purity of products, and has difficulty in handling a
20 fractionation process.

Solvent fractionation may use organic solvents, such as alcohol, hexane,
acetone, etc., to cause wide difference between melting points of triglycerides and
fatty acid, thereby improving separation efficiency. Using such solvents enables
quick fractionation due to decrease in viscosity of raw fat materials, effective

25 selective crystallization, and good separation performance, thus increasing yield.
Further, in separating crystals and liquids, the crystals can be washed with solvents,
thereby improving the purity of the crystals. Although the solvent fractionation can
overcome disadvantages of dry fractionation, a large process volume is needed,
bringing about the burden of equipment costs, and involving potential explosion if

30 hexane is used. However, solvent fractionation is actively used for producing hard

butter having a minute composition due to its high separation performance.



purity SOS hard butter which enables reduction in working time and manufacturing costs. The
present invention is also directed to providing chocolates including high-purity SOS hard butter
prepared by the above method. 20[Technical Solution) In accordance with one aspect of the
present invention, a method of producing 1,3-distearoyl1-2-oleoylglycerol (SOS) hard butter containing
at least 85 w/w/0 of SOS among triacylglycerides by means of a solvent fractionation method includes:
preparing a fat solution by dissolving a fat-based mategial obtained via 25 enzymatic transesterification
in a solvent; crystallizing and removing a highmelting-point fraction by maintaining the fat solution at

from 10 to 25C; and crystajlizing sned&eliaringrmitmelingopeiniditaatianiy maintdipagithe fat 4
solution, from which the high-melting-pain action has been removed, at from 0 to {é?é(fi In
accordance withofneAgoadiose At iae! Mnﬁ?ﬁ/%%ﬁ}%@f’é“?}’ﬁfg\%&gﬁr%cﬂ "EOhtaihing
high-purity SOS hard:huttesprepargstdy theabeve metaods SHerainafierdhepteseior inventidn will be

described in detail. _In the present invention, fat-based ma%frialsc%c:gnt in_in%,at least 251W/ % of
SOS prepared vigBfssfirngiict ARSUdiBAfiR AR ol WO RRF HIEE s ﬁiﬂrﬂfs 98 H BB Ston, a

high-meltigg-poiny, fat fragtignde svsiallize dasskremey edtbyconeringl the iiempenatute afdhiusolution,
and solids are crystallized and collected by 10 further lowering the temperature of tpe sollut{'on, thereby
producing high-pufty SRS Kt iR ARSD S dHRHRAMBIL BESCEs WG KERS dIRG to the

present inventionfiackigmatiatis,sarad Ruisadtiinpaoargenaid Gam:taioperasos, (BuoiXaE)isnot at an
extremely low temperature of less than 0 C, to raise the temperature of a refrigerant, thereby enabling

decrease in workitTEIHIEKEHH RS GBS MHLBIAESSS SO 5 in an aspect of the invention, a method of
producing SOS hard butter containing at least 85 w/w/0 of SOS among triacylglycerides by means of a
solvent fractionatign method |ncludes preparing a fat solution by dissolving a fat-based material in a
solvent; crystallizil{é)b?ﬁ@%%i)ving a high-melting-point fraction by 20 maintaining the fat solution at
from 10 t5C; andgystalliprgiad collecting a mid-melting-point fraction by maintaining the fat
solution, from which the highmelting-point fraction has been removed, at from 0 to 15C. The
fat-based material may be obtained by enzymatic transesterification of vegetable fat or oil. Preferably,
the vegetable fat or oil may.inelegeageiabiedaiR fneesidnaving amdleiedeidoshtestudiatdedst 80%,
such as high oleic acid content sunflower oil, which.is grepr%sentat'v.e ve%%%ablfggéior oll i"fl.Hle

A e fat or olil

present inventiondeiPBRGyn AHENPSN SL s RATHEMFSH YREY B CATHED B\ BctigVa5eta

with stearic ethyl gistan ilvtheopresesge irenblidespeoiticsenzings SOI% 1cdmpecifictanzy meblesay
include enzymes extracted from Rhizopus delemar, Mucor miehei, 30,4spergilillus niger, Rhizopus

arrhizus, Rhizopu&HHEHOR MYt ARt 889 RFISEHUS fivanicus, Rhizopus oryzae, etc., without being
limited thgreto. A producti@btaisgst invention is directed to providing a method of producing high-

purity SOS hard butter which enables reduction in working time and manufacturing
cOosts.
The present invention is also directed to providing chocolates including

high-purity SOS hard butter prepared by the above method.

20 [ Technical Sohition)

In accordance with one aspect of the present invention, a method of

producing 1,3-distearoyl-2-oleoylglycerol (SOS) hard butter containing at least 85

wiw% of SOS among triacylglycerides by means of a solvent fractionation method
includes: preparing a fat solution by dissolving a fat-based material obtained via

25 enzymatic transesterification in a solvent; crystallizing and removing a high-
melting-point fraction by maintaining the fat solution at from 10 to 25°C; and

crystallizing and collecting a mid-melting-point fraction by maintaining the fat



5 through enzymatic transesterification is distilled at 0.1 to 0.2 mmHg and 200 to 250C to remove ethyl
ester, thereby obtaining a triacylglyceride (TAG) content of at least 98 %. TAGs, from which ethyl ester
has been removed via enzymatic transesterification and distillation, have insignificant quality variation
regarding 5SOS content as compared with fat naturally containing SOS, thus providing products
having unifol in quality Further, after fractionating the fat which has been subjected to enzymatic
transesterification, byproducts may be reusable as substrates for enzymatic transesterification, thus
realizing cost-efficiency. Moreover, vegetable fat or oil may be used as fat-based materials having a

higher SOS contgnt, e fchOanzymatinfansesiatiisationsadhakyisldimambecnaeasadorben
producing SOS hard butter. The solvent may include any solvent which can dissolve the

fat-based materiaf ‘Without being particularly limited, for example, acetone, n-hexane, methy! ethyl

ketone, ethanol, or mixtyfes thetsadlelmrErnrasation.ef dnenaprabifianvinadioherdhementratration of
the fat solution, in which the fat-based material is dissolved in the solvent is, the greater the

preparation efficiéipEsEEWEREE PRUY, HRYSRhRIES PReRrrRs SrelsrBbPYG Rthgthe

fat-based material may he.coRigSChinREdeastonib/ G ansktheameant akthe fat-based material
dissolved in the solvent maé be preferably 20maximized. The solvent fractiona%ign ma?ﬁy b?
V\f 0

performed using a devicB'dBREFAIILERFH BRe 1 PRSP IBAITIRLS £ AUBBIR SRR AR Y.

crystallizing and gemaying:ibe higbmeHinacRaintdsastiomibe 4at apkdiosimay heveft: aly1die26C until
the fat is crystallized, which may he carried out for about 2 to 5 hours. When crystallizatioeg i%y25

sufficiently achieV@atieBRAWh A B ARERHBI G SR P &S trBriBi st dhflgrimeY

high-melting-poing {ragtiennésiag e vaseun dikelo ihen, 4he disiuid serspengnisdiramvhicketheysolid
phase has been removed, are put back into the reactor, dissolved and left at O to JhSC until tﬁg fatis
n

crystallizéd, whichuihsy Ieveend &?&W@%%‘bﬁ&%ﬁ”&ﬁm Horts PRt e e RN R AR

solution is stirredat Bia304R pMtoTaIS e ehieRRETalutrassienspead danihecarigntdenthe fat,
thereby further accelerating crystallization of the fat. When crystallization is sufficiently 6 achieved,
solid phase is seﬁ%@ﬁ%gﬁﬁmﬁlﬁﬁﬁe%ﬁé‘?@b%o%%ﬁhé‘tﬁ%‘%%h ghggs .1%866%%35%2@ Biid

phase is mid-meling=poirtifais, whish:eariging at leagiddt of $Q&sSolvent fractiepatigsisi very
cost-efficient mettré%jp\é\ég*ifgrhe %rtl%brlgfsrigerant, thereby enabling decrease in working time and process
I5 costs.

Thus, in an aspect of the invention, a method of producing SOS hard butter
containing at least 85 w/w% of SOS among triacylglycerides by means of a solvent
fractionation method includes: preparing a fat solution by dissolving a fat-based
material in a solvent; crystallizing and removing a high-melting-point fraction by

20 maintaining the fat solution at from 10 to 25°C; and crystallizing and collecting a
mid-meliing-point fraction by maintaining the fat solution, from which the high-
melting-point fraction has been removed, at from 0 to 15°C.

The fat-based material may be obtained by enzymatic transesterification of
vegetable fat or oil. Preferably, the vegetable fat or oil may include vegetable fat

25 or oil having an oleic acid content of at least 80%, such as high oleic acid content
sunflower oil, which is a representative vegetable fat or oil in the present invention.
The enzymatic transesterification may be carried out by reacting vegetable fat or oil
with stearic ethyl ester in the presence of sn-1,3-specific enzymes. Sn-1,3-specific
enzymes may include enzymes extracted from Rhizopus delemar, Mucor michei,
30 Aspergilillus niger, Rhizopus arrhizus, Rhizopus niveus, Mucor javanicus, Rhizopus

Javanicus, Rhizopus oryzae, etc., without being limited thereto. A product obtained



5 reduction in working time and costs for producing hard butter since it can produce high-purity SOS
hard butter by a fractionation method at room temperature, not at an extremely low temperature, unlike
a conventional method of preparing SOS hard butter. SOS hard butter produced via the solvent
fractionation is a mid-melting- 10 point fat, which is properly melted in the mouth and thus is used for
preparing chocolates, especially chocolate having an excellent taste. The SOS hard butter may also
be prepared with inexpensive production cost, and thug, the method of the invention is cost-effective.
Further, the SOS hard butter prepared by the solvent fractionation may be used as a mixture with

natural fats and gije@nirastianstbaraele&iiosexamplaidhareipaln, middiexfaeiitn QAN RAHUS
exhibiting similar hysical properties to those of cocqa butter. The SOS hagj 2:11% pre%ared y the
solvent fractiona%%@. iR 15180 Y HEE LA pHotTRing RAGERE R ASHERETIA ST (WiH AYHFAN PAts and

oils or fractions thereak 98 %. TALWS fvmAnatier ashgckefihainvestiorsmbaablaiessinsueing the
hard butter 20prepared by the above methﬁd are provided, ._ The ch{/gcolates rtefer tﬁqf%%rgcessed
food produced b{f HERT SEEICR b FSHHL S Fo BEETH RN TSRS SRENEd o e seeds

and nuts of the Heokimaicaceriseed iehahoaelaielinchdmihosokteumifkoshdiegl atedabiocolate

equivalents, and chocolate products. Chocolate is processed food which is,prodyced 25 by adding
cugar, ol or fat, FNCBHGHLARE OB JBE AL o VPRt e Sk

A CShtant B least 20
% cocoa raw majgriaisyahteastafieAedcandiytieyprMilicehocplate isqretdéssed olfetoiate fwhich is

obtained by adding sugar, fat or oil, milk products, food or food additive cocoa raw materials and
contains at Ieast%%“@&&o%%ﬁé%ﬁ% ’a%]é‘sa’fq%?é@f%%o%’[e' ﬁbe%%f%&r?get%%g ¢ eé?\%?e% s refer

30to processed fgodiwhigh iscohtained Py adaidomugasifahavial, milkgheodSOS, dondor doedadditives
to cocoa r§w materials and contains at least 7% cocoa] aw 7 materials %r v%least % cocge@utter

and at ledSt 1006 P THHRE BHETCE HEUI e ol S Yo o LSS AR B ) SO c8&sing edible

uce proce
food, such as nutgyrgangies, biscuits, or the like, with chocolate, milk chocolate or chocolate

equivalents by mixing, coating, filling, combining, or the like. These chocolates may be.prepared 5 by a
general method known irﬁ’ﬁegg}ﬁe%&l}% Hé@&cgeuﬁg?f p%%igﬁe}séw \théTe Sbslig?thee&cgsge%te Pﬁvention
may be used as afatipgredinsifoepoduciogahotoiaies, fogethepleithoaineahfatane: ohahfdctions
thereof, if necesseﬂly. gging the hard butter rodihced lgy the method of the present invention may
enable reduction SHHSH ARG Lot BF EEEBISEEAnd increase in solidity, thereby producing high
10value gifocolates. [Advantageeusok tectst Ifaa sukitiod ahprodheintSOmdwatchbotterfabeofaing to
embodiments of the present inventjon, high-purity SOS hard butter containing, at least 85%fg S can
be  produced B ‘é{‘IQBh}é‘n‘iV]ﬁ’ﬁeEt%ﬁg%l%ﬁ%th golréso(r%S 8?7‘{%%}3&%? ﬁﬁ%, lﬁﬁe%‘h hathod ?s a
cost-effective metheshthabenahlesndearedseto viskriitheTand, placéss sobstieoasiconipareepwritt a
conventional met?{?c ' tFﬂJaE;tqgé’ }Qte-bggc—g %Jé%grriﬂr%jgyc%% %ﬁ?&gned in at least 25 w/w% and the
amount of the fat-based material dissolved in the soivent may be preferably
20 maximized.
The solvent fractionation may be performed using a device generally used in
the art, for example, a double~jacket reactor. In crystallizing and removing the high-
melting-point fraction, the fat solution may be left at 10 to 25°C until the fat is
crystallized, which may be carried out for about 2 to 5 hours. When crystallization is
25 sufficiently achieved, solid phase is separated from liquid phase, thereby removing
the high-melting-point fraction using a vacuum filter. Then, the liquid components,
from which the solid phase has been removed, are put back into. the reactor,
dissolved and left at 0 to 15°C until the fat is crystallized, which may be conducted,
for example, for about 10 to 15 hours. Here, the reaction solution is stirred at 30 to

30 40 rpm to raise a temperature transfer speed from the coolant to the fat, thereby

further accelerating crystallization of the fat. When crystallization is sufficiently



method may be used as a mixture with natural fats and oils or fractions thereof, for example, hard
palm middle fraction (HPMF), thus exhibiting similar physical and chemical properties to those of
natural cocoa butter. In addition, the hard butter 20produced by the method according to the
embodiments may be used for producing chocolate, properly being mixed with natural fats and oils or
fractions thereof, if necessary. [Description of Drawings] Fig. 1 is a graph depicting the
composition of triacylglycerides in fat after 25enzymatic transesterification according to one
embodiment of the present invention, as identified by high-performance liquid chromatography

(HPLC); Fig. 2 igankaph gdaricingdhe sopapesdionef fiadyplaeridesdhymidie8timeting qobidt fat

finally obtained after fractionation using acetone according to the odi t of the present.invention
as identified by ABEE: 11¢ OOt aol Bt I 06%2%% W??fﬁ%c%%mga fa ’

. . ) _ _ 0N 0 ycerides in
midmelting-poing£at, raliypbtained after fractionation using hexane according to the 5embodiment of

the present invention, as identified by HPLC; . Fig. 4 is a graph. depicting solid,fat co SFC) of
mid-melting-point fat obhed aftEAHABHOTAtiSh 6si‘r§1’%r)écg?3ﬁ8 glﬁ? r% n%lgﬁg o‘fv}ﬁlrcoﬁau%%?és(os hard

butter accyzﬂi&grgg&b%m%m dhtbepresent foveniidutins hndlyzednsing muciearrmagaetic
resonance R); and 10Fig. 5 js a Differential Scanning Calorimetry (DSC) dgraph of mid-melting-
point fa_tt finally o@t%}ﬁﬂﬂlgfté%ﬁaé %‘d’&?ﬂ? ir?g%ac% e ry}{ﬁ%&?ﬁ%t#o%og?p}r%ﬂﬁ%ﬁg ré%%%ﬁrd t?utter
according to the gmkeadimentof thenpresent, innkktianoas analyzecdy@SC pipedaddFGvdation]

15Hereinafter, the present invention will be explained in more detail with reference to the following
examples. Thes® mples are provided for illustration

SOS hard butter produced via the solvent fractionation is a mid-melting-
10 point fat, which is properly melted in the mouth and thus is used for preparing
chocolates, especially chocolate having an excellent taste. The SOS hard butter may
also be prepared with inexpensive production cost, and thus, the method of the
invention is cost-cffective. Further, the SOS hard butter prepared by the solvent
fractionation may be used as a mixture with natural fats and oils or fractions thereof,
15 for example, hard palm middle fraction (HPMF), thus exhibiting similar physical
properties to those of cocoa butter. The SOS hard butter prepared by the solvent
fractionation may also be used for producing chocolates as fat together with natoral

fats and oils or fractions thereof.

Thus, in another aspect of the invention, chocolates including the hard butter

20 prepared by the above method are provided.

The chocolates refer to processed food produced by adding other food or
food additives to cocoa raw materials obtained from the seeds and nuts of the
Theobroma cacao tree. The chocolates include chocolate, milk chocolate, chocolate
equivalents, and chocolate products. Chocolate is processed food which is produced

25 by adding sugar, oil or fat, milk products, food or food additives to cocoa raw
materials and contains at least 20 % cocoa raw materials (at Jeast 10 % cocoa buiter).
Milk chocolate is processed chocolate which is obtained by adding sugar, fat or oil,
milk products, food or food additives to cocoa raw materials and contains at least
12% cocoa raw materials and at least 8% fat solid content. Cocoa equivalents refer
30 to processed food which is obtained by adding sugar, fat or oil, milk products, food

or food additives to cocoa raw materials and contains at least 7% cocoa raw



only and are not to be in any way construed as limiting the present invention. Example 1 High oleic
acid content sunflower oil and stearic ethyl ester were subjected 20 to transesterification in the
presence of an sn-1,3-specific enzyme, Lipozyme RMIM (immobilised sn-1,3-specific lipase from
Rhizomucor miehei), such that a fat-based material in which an SOS content was at least 25 w/w%
was obtained. The synthesized meterial was distilled at 0.001 mbar and 230C to remove ethyl ester
and to have at least 98 % of triacylglycerides (TAGS). 251 kg of the fat-based material obtained via
transesterification was mixed with 4 kg of acetone and thoroughly dissolved, with a stopper closing the

container so as patdg.yolatilize.the Agetans: The-mixate seltioiwas subjectet:to. diystallization of a
high-melting-point fraction first using a double-jacket reactor. T, ixture sqllution was stiéged at 25C

mpxt
and 30 rpm for PIGYESS SRRV B ORAEHERA RrRIRSTSTHLE B PAPStAECThES &LSHaRRd & liquid.
The filtrated liquigkfatwag-ofpaings, ataryialdofat laagk 9 Yotnd thediguidaasqutbatsifo the

double-jacketed reactor and thoroughly dissolved at g%ﬁps?o aé}%o co Iecft-)%%ds-mgltirgg- %natrﬁf. In order
to separate low-Pidigg §5HRS RS AMYIHBRITY- St alf SOt st Fetigerant was passed

into the reactor fgr abertA0haues anesstiniethaba0nmhd hen, wuliquitahdal Sylitoverthsepziated
using vacuum filtration, followed hy removal of the acetgne .via %%%U{Jr%ﬂ dist{ijl tioIQ} tgheggagt%)taining
solid mid-meltingipoE & (WRIGHICB 5B, 15iashtias I5 oAl EEE eyt 5 (@'(95 70" Example 2

As in Example L aighepleiniacigteantent sniower faltind steari eifyleesterrwelbisgbfbetbarto
transesterification in the presence of an sn-1,3-sg)} cific enzyme, Ligoz me RMLIYA (}e
i), i

bilised
sn-1,3-specific lipa%e rERTehSMUREr SRR ALINS IRk AN Y oeftas at P&Pdusﬁl

east 25 w/w%.
The synthesized,fahwas:aitilledat Q06 oat and 230€ate irroldisthiicesier mnducmbécht least 98
% of triacylglycerides (TAGS). 1 kg of the fat-based material obtained via transesterification was
mixed will¥ 4 kg SrRHERRELd thoroughly dissolved, with a stopper closing the container 20 so as
not to volatilize the n-hexane. The solution was subjected to crystallization of a high-melting-point
fraction first using a double-jacket reactpr. The mixture solution was stirred at 10C and 30 rpm for 3
hours, followed byl ¥4taBiRgiRrsHoHetHdreby separating into a solid and a liquid. The filtrated liquid fat
was obtained at a yield of at least 98 A, and the 25 liquid was put back into the double-jacket reactor

(ow-meling. point fat ror HEBSANITY. BOINLIAEE STot et A ADoK as AR Tt
for about 10 hoursapdstirradiat 30 sArpuiiiesOs liguidandracsatidnireratsiepstriféd 8SiRgwadgum
firation, followe prb(}&&%gglol\)/? laogc}ﬂ%rg_ag)c(‘gggag%vrgg&%@ E(chi%g!)l?rl[i%}hperature. Thus, the method
15 is a cost-effective method that enables decrease in work time and process costs as
compared with a conventional method. Further, the hard butter produced by the
method may be used as a mixture with natural fats and oils or fractions thereof, for
example, hard palm middle fraction (HPME), thus exhibiting similar physical and
chemical properties to those of natural cocoa butter. In addition, the hard butter
20 produced by the method according to the embodiments may be used for producing

chocolate, properly being mixed with natural fats and oils or fractions thereof, if

necessary.
[Description of Drawings}

Fig. 1 is a graph depicting the composition of triacylglycerides in fat after
25 enzymatic transesterification according to one embodiment of the present invention,
as identified by high-performance liquid chromatography (HPLC);

Fig. 2 is a graph depicting the composition of triacylglycerides in mid-



30thereby obtaining solid mid-melting-point fat (weight: 250 g, total yield: 25 %, SOS yield: 79 %). 10
Experimental Example 1: Analysis of structure of triacylglyceride The structure of TAGs changes
through enzymatic transesterification, which determines physical and chemical properties of fat. Thus,
the kind and content of 5TAGs in the fat before and after enzymatic transesterification in Example 1
were identified using HPLC. Analysis of TAGs was conducted using HPLC under conditions listed
in Table 1. The TAG structure of the fat before and aftgr fractionation was analyzed using
reverse-phase high-performance liquid chromatography and an evaporative 10 light scattering detector
(ELSD). 30 ul ofihaispasimenaniads robeihekahe darefitsied using aREREReyridge fiteh(25 mm,

0.2 urn) and then put in a 2- vial, and 20 ul of the speci was,injected using an auto-sampler.
Acetonitrile (SolFEHOAIMTHY f %ﬁgﬁ%ﬁrwgﬂgf’%ﬁ\}eﬁ? }%&r\é@%e as solvents, and a flow rate

wa? 1 ml/min. Sglvent gradientelutigarii Sprvihwabecondyetdt dor atrioygdertdtal i Swhich was
s, Table THEULTEHRRY AGIBHE 200 1161 G Ch ASLATeH Eotihm RO VA ok ks B0 i (2.
x 150 nm.aWaterghRetestat of the present invention, as identified by HPLC;
Fig. 4 is a graph depicting solid fat content (SFC) of mid-melting-point fat
obtained after fractionation using acetone by the method of producing SOS hard
butter according to the embodiment of the present invention, as analyzed using
nuciear magnetic resonance (NMR); and
10 Fig. 5 is a Differential Scanning Calorimetry (DSC) graph of mid-melting-
point fat finally obtained after fractionation using acetone by the method of
producing SOS hard butter according to the embodiment of the present invention, as

analyzed by DSC.

[ Mode for Invention]

15 Hereinafter, the present invention will be explained in more detail with
reference to the following examples. These examples are provided for illustration

only and are not to be in any way construed as limiting the present mvention.

Example 1

High oleic acid content sunflower oil and stearic ethyl ester were subjected

20 to transesterification in the presence of an sn-1,3-specific enzyme, Lipozyme RMIM
(immobilised sn-1,3-specific lipase from Rhizomucor miehei), such that a fat-based
material in which an SOS content was at least 25 w/w% was obtained. The
synthesized meterial was distilled at 0.001 mbar and 230°C to remove ethyl ester
and to have at least 98 % of triacylglycerides (TAGs).

25 i kg of the fat-based material obtained via transesterification was mixed
with 4 kg of acetone and thoroughly dissolved, with a stopper closing the container
so as not to volatilize the acetone. The mixture solution was subjected to
crystallization of a high-melting-point fraction first using a double-jacket reactor.

The mixture solution was stirred at 25°C and 30 rpm for 3 hours, followed by



Alltech, Evaporative Light Scattering Detector (ELSD) Amount of Sample 20 Ill Solvent
Acetonitrile:hexane/ so ro yl alcohol gradient solvent system Detector Gain 1 Temperature of Detector
Oven 80C Carrier Gas N2 (1.5L/min) The TAG compositions of the fat before and after the
e_nzymatic 20transesterification were identified through HPLC, and results are illustrated in Figs. Ito 3.
Figs. 1 to 3 are graphs illustrating the compositions of TAGs in the fat before enzymatic
transesterification (Fig. 1), after fractionation using acejone in Example 1 (Fig. 2), and after
fractionation using hexane in Example 2 (Fig. 3). 25identified by HPLC. Fig. 1 shows that 000 content
is 13.5%, SOO ig£anie M 4% MrebORardfnglintaadG@Smbatantitiefore fractionation is 26.7%.

Fig-2 11 The filtrated liquid fat was obtained at a yield of at least 98 %, and the
liquid was put back into the double-jacketed reactor and thoroughly dissolved at
60°C so as to collect mid-melting-point fat. In order to separate low-melting-point

5 fat from mid-melting-point fat, an about 15°C refrigerant was passed into the reactor
for about 10 hours and stirred at 30 rpm. Then, a liquid and a solid were separated
using vacuum filtration, followed by removal of the acetone via vacuum distillation,
thereby obtaining solid mid-melting-point fat (weight: 255 g, total yield: 25.5 %,
SOS yield: 82 %).

10

Example 2
As in Example 1, high oleic acid content sunflower oil and stearic ethyl
ester were subjected to transesterification in the presence of an sn-1,3-specific
enzyme, Lipozyme RMIM (immobilised sn-1,3-specific lipase from Rhizomucor
135 miehei), such that an SOS content was at least 25 w/w%. The synthesized fat was
distilled at 0.001 mbar and 230°C to remove ethyl ester and to have at least 98 % of
triacylglycerides (TAGs).
1 kg of the fat-based material obtained via transesterification was mixed
with 4 kg of n-hexane and thoroughly dissolved, with a stopper closing the container
20 so as not to volatilize the n-hexane. The solution was subjected to crystallization of a
high-melting-point fraction first using a double-jacket reactor. The mixture solution
was stirred at 10°C and 30 rpm for 3 hours, followed by vacuum filtration, thereby
separating into a solid and a liquid.
The filtrated liquid fat was obtained at a yield of at least 98 %. and the
25 liquid was put back into the double-jacket reactor and thoroughly dissolved at 60°C
so as to collect mid-melting-point fat. In order to separate low-melting-point fat
from mid-melting-point fat, a refrigerant at about 5°C was passed into the reactor for
about 10 hours and stirred at 30 rpm. Then, a liquid and a solid were separated using
vacuum filtration, followed by removal of the n-hexane via vacuum distillation,
30 thereby obtaining solid mid-melting-point fat (weight: 250 g, total yield: 25 %, SOS
vield: 79 %).



shows that SOO content is 2.5%, POS content is 6.5% and SOS content is 86.5%, and SOS content is
increased by about 60 % after fractionation using acetone. Fig. 3 shows that SOO content is 6.5%,
POS content is 6.5 % and SOS content is 85.5 %, and SOS content is increased by about 60 % after
fractionation using hexane. 5Further, SOS content is increased after fractionation to a similar degree
as when fractionation is conducted using acetone. In Figs. Ito 3, 000, SOO, SOS and POS are as
follows. 000: triolein SOO: 1-stearoy1-2,3-dioleoylglyclc-:gol 10S0S: 1,3 -distearoy1-2 -oleoylglycerol
POS: 1-palmitoyl-2-oleoyl-3-stearoylglycerol Experimental Example 2: Analysis of Solid Fat
Content (SFC) using Nuclear Magnetic Resonance (NMR) 15Solid fat content (SFC) of the solid
mid-melting-point fat obtained in Example | was analyzed using nuclea tilc resgnance (NMR).

_ REmeRiah L AHNE Ja MMEREHEL AR Y SRS SFC analysis
test using NMR was congyucigddov-@ srarallel metnad. thived: sil-samplesaiestaiftarioradticmation

were prepared and sufficiently melted at 20 80C in pre-treatment, followed oaling at 6QC for 10
minutes and theﬁ“é‘imnﬁ?r By sinalaes ‘ﬁf’éﬂ‘,‘é{é’@%’fﬂ@ \ﬁg%tsti%ﬁlszé%ea%@ cc){: %5%%% rosifand then
cooled at §C for PR inKtes Ehesmnples weaee fi far80 minwesiifiaaGelsinsathpiitth averetal block

thermostat preset to 10.0C, 20.0C, 25.0C, 30.0C, and 35.0C, respectively, followed by SFC
measurement. SEEMAIHERE 8% or about 6 seconds. 25Table 2 | 1 NMR Equipment Bruker,

minispec Frequency  Analysis of TAGs was conducted using HPLC under conditions listed in

Table 1. The TAG structure of the fat before and after fractionation was analyzed
using reverse-phase high-performance liquid chromatography and an cvaporative
10 light scattering detector (ELSD). 30 pl of the specimen and 10 mi of hexane were
filtered using a PEFE syringe filter (25 mm, 0.2 pm) and then put in a 2-mm vial,
and 20 pl of the specimen was injected using an auto-sampler. Acetonitrile (Solvent
A) and hexane/isopropanol (Solvent B) were used as solvents, and a flow rate was 1
ml/min. Solvent gradient elution (A:B, v:v) was conducted for 70 minutes in total,
15 which was performed at 80:20 for 45 minutes, at 54:46 up to 60 minutes, and then at

80:20 from 60 minutes to 70 minutes.

Table 1
Equipment | Agilent, 1200 HPLC Chemstation
Colummn NOVA-pack C18 60A 4 um (3.9 x 150 nm, Waters)
Detecior Alltech, Evaporative Light Scattering Detector (EL.SD)
Amount of Sample 20 ul
Solvent Acetonitrile:hexanefisopropyl alcohol gradient solvent system
Detector Gain 1
Temperature of Detector Oven 80°C
Carrier Gas N, (1.5L/min)

The TAG compositions of the fat before and after the enzymatic
20 transesterification were identified through HPLC, and results are illustrated in Figs.
I to 3.

Figs. 1 to 3 are graphs illustrating the compositions of TAGs in the fat
before enzymatic transesterification (Fig. 1), after fractionation using acetone in
Example 1 (Fig. 2). and after fractionation using hexane in Example 2 (Fig. 3),

25 identified by HPLC. Fig. 1 shows that OOO content is 13.5%, SOQ is content
40.4% and SOS is 26.7%, and SOS content before fractionation is 26.7%. Fig. 2



60 MHz Amount of Sample 3 ml Temperature of Pre-treatment 100 metal block thermostat,0C
Temperature of Experiment 10.0C, 20.0C, 25.0C, 30.0C, 35.0C 12 butter is 86.1 % at 10C, 76.4 % at
20C, 74.8 % at 25C, 70.9 % at 30C and 56.0 % at 35C. A high SFC may enable the fat to remain solid
by mixing with natural fats and oils having a low SEC or fractions thereof 5Experimental Example 3:
Analysis of physical properties and shapes using Differential Scanning Calorimetry (DSC)

Melting profiles before and after solvent fractionation may be measured using a differential scanning
calorimeter, which is used to identify whether highmelting-point and low-melting-point fractions are

removed. The safighmidimeding-HapaintPEprpils ebihadat sy pataosd-afienace sy,
fractionation in Example 1 was measured. ) . .
and SOS content s increased by about 60 % after fractionation using acetone. Fig. 3
shows that SOO content is 6.5%, POS content is 6.5 % and SOS content is 85.5 %,
and SOS content is increased by about 60 % after fractionation using hexane.
5 Further, SOS content is increased after fractionation to a similar degree as when
fractionation is conducted using acetone.
In Figs. 1 to 3, 000, SO0, SOS and POS are as follows.
0O0O0: triolein
SOO: 1-stearoyl-2,3-dioleoylglycerol
10 SOS: 1,3-distearoyl-2-oleoylglycerol
POS: 1-palmitoyl-2-oleoyl-3-stearoylglycerol

Experimental Example 2: Analvsis of Solid Fat Content (SFC) using
Nuclear Magnetic Resonance (NVIR}

13 Solid fat content (SFC) of the solid mid-melting-point fat obtained in
Example 1 was analyzed using nuclear magnetic resonance (NMR). The SIC
analysis using NMR was carried out under conditions listed in Table 2.

An SFC analysis test using NMR was conducted by a parallel method. Five
3-ml samples after acetone fractionation were prepared and sufficiently meited at

20 80°C in pre-treatment, followed by cooling at 60°C for 10 minutes and then at 0°C
for 90 minutes. Then, the crystals were stabilized at 26°C for 40 hours and then
cooled at 0°C for 90 minutes. The samples were left for 30 minutes in a Celsius bath
with a metal block thermostat preset to 10.0°C, 20.0°C, 25.0°C, 30.0°C, and 35.0°C,

respectively, followed by SFC measurement. SFC was measured for about 6 seconds.

25 Table 2
. NMR Equipment Bruker, minispec i
Frequency 60 MHz
Amount of Sample 3Iml
Temperature of Pre-treatment 100 metal block thermostat, 0°C
Temperature of Experiment 10.0°C, 20.0°C, 25.0°C, 30.0°C, 35.0°C

Analysis results of SFC of the solid mid-melting-point fat obtained in

Example 1 using NMR are illustrated in Fig. 4. As shown in Fig. 4, the SOS hard



Analysis conditions are listed in Table 3. Table 3 DSC Equipment TA Q20 Temperature of Experiment
-60 to 80C Cooling Rate 10C/min (up to -80C) Temperature Rising Rate 5C/min (up to 100C) Amount
of Sample 15 5 mg 15The measured DSC profile is illustrated in Fig. 5. According to the DSC
curve of Fig. 5, the fat has an overall phase change in a range of -60 to 80C. The SOS hard butter is
composed _of a low-melting point fraction which melts at from 15 to 26C and a high-melting point
fraction which melts at from 26 to 40C. In a process 05 ooling and crystallizing the fat, crystals 20 are
formgd at from 19C to 7C. Therefore, the SOS hard butter may be mixed with natural fats and oils or
Patural ats and Sl o thetool. thoreby dovelopi s exhibiing dested physisalaro

s or fractions thereof, thereby developing fats exhibiting desired physical. ies.
Although some éBodirerts @a@ekﬁé%rsggdfﬁ@éﬁméi)ﬁl,‘%téﬁ&ﬁl&eﬁ@%gsﬁﬁge{?gté% %ﬁﬂggertles
embodiments argpreyidad Hin way iehitesiries polyr andiibed wrras modifications, changes, and
alterations can be made without departing from the spirit and scope of the invention. Therefore, the
scope of the invention should be limited only by the accompanying claims and equivalents thereof

5 Experimental Example 3: Analysis of physical properties and shapes

using Differential Scanning Calorimetry (DSC)

Melting profiles before and after solvent fractionation may be measured
using a differential scanning calorimeter, which is used to identify whether high-
melting-point and low-melting-point fractions are removed. The solid mid-melting-

10 point DSC profile of the fat finally obtained after acetone fractionation in Example 1
was measured.

Analysis conditions are listed in Table 3.

Table 3
DSC Equipment TA Q20
Temperature of Experiment -60 to 80°C
Cooling Rate 10°C/min {up to -80°C)
Temperature Rising Rate 5°C/min {up to 100°C)
Amount of Sample 15+5mg
15 The measured DSC profile is illustrated in Fig. 5.

According to the DSC curve of Fig. 5, the fat has an overall phase change in
a range of -60 to 80°C. The SOS hard butter is composed of a low-melting point
fraction which melts at from 15 to 26°C and a high-melting point fraction which
melts at from 26 to 40°C. In a process of cooling and crystallizing the fat, crystals
20 are formed at from 19°C to 7°C. Therefore, the SOS hard butter may be mixed with
natural fats and oils or fractions thereof at a properly adjusted ratio in view of
melting and crystallizing properties of the natural fats and oils or fractions thereof,

thereby developing fats exhibiting desired physical properties.
Although some embodiments have been disclosed herein, it should be
25 understood that these embodiments are provided by way of illustration only, and that
various modifications, changes, and alterations can be made without departing from
the spirit and scope of the invention. Therefore, the scope of the invention should be

limited only by the accompanying claims and equivalents thereof.



13 [CI__AIMS] [Claim 1] A method of producing 1,3-distearoyl1-2-oleoylglycerol (SOS) hard butter
containing at least 85 w/w% of SOS among triacylglycerides by means of a solvent 5fractionation
methoq, _comprising: preparing a fat solution by dissolving a fat-based material in a solvent;
crystallizing and removing a high-melting-point fraction by maintaining the fat solution at from 10 to
25@; and crystallizing and collecting a mid-melting-point fraction by maintaining the 10fat solution, from
wh!ch the highfmelting-point fraction has been remov g at from 0 to 15C. [Claim 2] The method 6f
claim 1, wherein the fat-based material comprises tﬁ cylglycerides obtained by transesterification of
vegetable fat or o!HLaMﬂ@Sqn 15oleic acid content of at least 80% and stearic ethyl ester in the
presence of an sn-1,3- specific enzyme, followed by removal of the ethyl ester. [Claim 31 The method
of claim 2, wherein the fat-based material comprises high oleic acid content sunflower oil.

{Claim 1]
A method of producing 1,3-distearoyl-2-oleoylglycerol {SOS) hard butter
containing at least 85 w/w% of SOS among triacylglycerides by means of a solvent
5 fractionation method, comprising:
preparing a fat solution by dissolving a fat-based material in a solvent;
crystallizing and removing a high-melting-point fraction by maintaining the
fat solution at from 10 to 25°C; and
crystallizing and collecting a mid-melting-point fraction by maintaining the
10 fat solution, from which the high-melting-point fraction has been removed, at from 0

to 15°C.

[Claim 2]
The method of claim 1, wherein the fat-based material comprises
triacylglycerides obtained by transesterification of vegetable fat or oil having an
15 oleic acid content of at least 80% and stearic ethyl ester in the presence of an sn-1,3-

specific enzyme, followed by removal of the ethyl ester.

[Claim 3]
The method of claim 2, wherein the fat-based material comprises high oleic

acid content sunflower o1l.

20 [Claim 4]
The method of claim 2, wherein the removal of the ethyl ester is conducted

at 0.001 to 0.1 mbar and 200 to 250°C.

[Claim 5]
The method of claim 1, wherein the solvent comprises hexane, acetone,

25 methyl ethyl ketone, ethanol, or mixtures thereof.



20[Claim 4] The method of claim 2, wherein the removal of the ethyl ester is conducted at 0.001 to 0.1
mbar and 200 to 250C. [Claim 51 The method of claim 1, wherein the solvent comprises hexane,
acetone, 25methyl ethyl ketone, ethanol, or mixtures thereof 14 (Claim 6) The method of claim 1,
wherein the fat solution in the preparing the fat solution is prepared to contain at least 25 w/w% of the
fat-based material. [Claim 7] 5Chocolates comprising the SOS hard butter produced by the method of
any one of claims 1 to 6. 14

[Claim 6]
The method of claim 1, wherein the fat solution in the preparing the fat

solution is prepared to contain at least 25 w/w% of the fat-based material.

[Claim 7]
3 Chocolates comprising the SOS hard butter produced by the method of any

one of claims 1 to 6,



