[DESCRIPTION] [Invention Title] DRY FRACTIONATION METHOD FOR A TRANSESTERIFIED
OIL AND FAT COMPOSITION [Technical Field] The present invention relates to dry fractionation
of a reactant obtained through enzymatic transesterification of vegetable or animal fat and a fatty acid
derivative, wherein high-melting point fat is removed from the reactant containing triglyceride and the
fatty acid derivative through dry fractionation. 10The present invention relates to dry fractionation of a
fat composition in a state that a transesterified reactant contains a fatty acid derivative used as a raw
material. Fractiopatigir-@fifhg gt pomposition containing a fatty acid derivative may have high
separation efficiency as in solvent fractionation, provide crystals having excellent filterability, and allow
crystallization WiMﬂY@@ﬁBff@@l’iOd of time under 15 better conditions due to reduction in viscosity of a
crystallizing solution, thegebyrgecraagiRghRienesinadD addition, adesited sursipnas ygh as
triglyceride may be selectively obtained by crystallization, thereby advantageously increasing yield. [
Background ArtfND FAF&MEoMdtENis a method of separating a solid phase and a liquid phase 20
through selective crystallization based on difference in crystallization properties of triglyceride and a
fatty acid mixture having different melting points. In general, fractionation is carried out according
to the folfowing drirededcatiFdelddt is prepared in a liquid or molten phase and cooled to a desired
separation temperature-fo. ippuce nclel gRneon Nay, FNRIBIRASE ioWndR adize.aldshare
enabling efficient separation. Finally, the solid phase and liquid phase are separated by a method such
as filtration, filtéhordsigrgpmebatifugasiorification geneeapfehtaionaiomehdihcddineldaes deyd
fractionation and. et raetiaRaion.dn e asteRatianaracessyGlicsth R aaparaiamghueen a
solid phase and a liquid phase is the most important factor. In solvent fractionation, separation
efficiency can beghiprodedisythecketishsiddifiererice onehidgypoiatioettiisen  ride and fatty acid
using agyprganic solveit,sugh.as alrahab-NRAANS OF ARPIENS:HANEVEF.SRveRt iactipnatipy has
disadvantages of high equipment costs and safety risks associated with use of organic solvents due to
increased volufieiGdging taassrttreised reactintdepiffaiaiondtion acigstativativn wedenaslingonly on the
melting point of fat.is e dR ARHY. dMJrRfHRNANan ins advAVRdaIIRINS §f frocess
simplicity, low cost and environmental friendliness, hut has disadvantageés in terms of low purity of
desired fat comppyndneh sapalsiiosep@citoeyefficiesely eleltechiquidion presedt imsoils bystds.
Recently, attempls ayepern MRds e Iamove ABMusal @iliHid bhase irasion s pagsiple from the
solid phase through high-pressure filter pressing, but limitations have been encountered. A
variety bf methbelécforstiidienslylse paresitvg e iouid phasiéyanid sa Sulid | prase Wirdisgh drgritactionation
have been suggesiadilanRnese Aol RublicAtioas FadNan 00 30669k ADA ovR0AE;000523
disclose mass crystallization of unstable crystals followed by conversion into stable crystals in order to
improve separatitsstaftiiontsinpdbhisytodess tnshetimitatdvmbtdewp inarsisngatid dt the conversion
time is not sufficiently provided. Also, Japanese Patent Publication No. 2005- 281462 discloses a
method of shortening crystallization time and improving 70 efficiency, but this method inconveniently
requires removal Bideseenticitlinal reactants due to addition of seeds from the outside. Common
fractionation methods m!%'ﬁ%mﬁcﬁfXSf@ﬂQH@&'%@ g@ﬁ&ﬂgﬁl@g%@@ ﬂa@@%\‘x% Eemgingﬁglggor_latlon of
a fat composition containing triglyceride as a main component. nzymatic transesterification has
been usld as dhpeoebsslertobtaiiig HghoguzisditglVergascionsvegdiablionpararaktaeiin
enzymatic tranﬁ.gggg@;j&%tg% nggg{mqgtt&qg }g@n@w@%ﬁu@kg%@%ﬁng of vegetable or animal
fat and a fatty acid derivative is performed using, for example, a 1,3 selective lipase-based enzyme.
Enzymatic transesterifldagioieidadragitenaciuies teigiyee idé schighimgeiarnibe3tpbintfateroesssacted (JIr

remaining fattny?I%ig fja?ri'é/ %?X{?ﬁeéf?ﬂl ghﬁqlfxlfg ‘or molten phase and cooled to a desired separation

temperature to induce nuclei generation. Next, crystals are grown to a size and shape

25 enabling efficient separation. Finally, the solid phase and liquid phase are separated
by a method such as filtration, filter pressing or centrifugation.

A general fractionation method includes dry fractionation and solvent

fractionation. In the fractionation process, effective separation between a solid phase

and a liquid phase is the most important factor. In solvent fractionation, separation



hi order to obtain desired high-purity triglycerides, high-melting point fats contained in the reactant
should be removed. For this purpose, in a conventional method, the unreacted or remaining fatty acid
derivatives are first removed through distillation and high-melting point fat is then removed through
fractionation. 5 As used herein, the term "high-melting point fat" refers to saturated triglycerides (in
which all three fatty acids constituting triglyceride are saturated fatty acids) and is preferably saturated
triglyceride having a melting point of 55C or higher, such as PPP, PPS, PSS or SSS. That is, in
the related art, ad@thyReid derative Hied asairRumateiatisA0-remavad fomheRzymatics

transesterification reactants, and fractionation is performed through either dry fractionation or solvent
fractionation. triglssaderaed Saen csilertiharfratiomaton ametheds adrylicktionsionthas a
disadvantage of low senasatioretfigieneyrandselyanilastienation fasaned seppratiancsliciency, but
has safety problems due to use of organic solvents. | 5 Therefore, there isa need for a novel
fractionation métibdaisat provvidesosiaedietitBepar afionesticisabyesdine ioprogessetinve lantt allows
eliminatign of oggan ﬁglw(g'ggsiDisclosure] [Technical Problem] One aspect of the present
invention is to provide an'improved fractionation method that provides superior separation efficiency to
conventional dry fractidiadionirpstigeatoapparsalbzeosntd aenitive separatid adbweosiatscdompared
with conventiong soivent, iRcHonaliag g deesaldans AX.!iak asspertedaid s gl ganic
solvents. Another aspect of the present invention is to provide a fractionation method or efficiently
removing high-fselihe olatf05h Pariasisensnirdtbo-adyiyesribiet bontifddan ages glycanide
composition aftgr enzymaiedransesterfication. bachpiealoluliontich <l foirgaing aspects of
the present invention are achieved by providing a dry fractionation method in which an enzymatic
transestélification peeserinnisAithjsrastloRdsentbotiviation hitsduesepadsting enfany acidwdrivative
from the enzymgfig {fanrRepielEcRiaIPacBnt BRedagtiaalan g;ﬁa@quégsaﬁd;@gﬁ%&%é&fese'?t
invention is advantageous in that separation efficiency is improved and high-melting point triglyceride
may be effectivBl{crariseviad; byt domisticay hite Aesorrrentioisatdractionation method performed in the

presence of only trig'y%r%‘?iet¥ of‘%@%ﬂ?r}‘oi”‘%‘%ﬁE‘i’éHﬁJ%ﬁ%ﬂﬁﬁé%{"ﬁi'%?s PRAgignaton is

performed without removing a Tatty acid derivative from the ‘enzymatic t sterification 10 reactant,

whereby efficiepbasepdiratieh effdtagiipadticnldevs high-metridegoiliptarccoMiponeRttsaniraned
triglycerige), cagpe,aghigyesh thargoy sessinaduendualityef adesired fat sempesitionand providing

greatly improved yield. [Advantageous Effects] Fractionation according to the present invention is
implemented byrastEssinlpleicprbresartsanon prbcssdqvhirkidtcindad préeparationcofepdattsomposition,

removal of a fayagiideryaiive e lasionalian.cxpitits heliet Gariionalion aficisncydhan bpical

dry fractionation, and is advantageous in terms of equipment cost and safety by elimination of solvent
addition, as coripgrédl With sofiepetvadtionitidn whereildiraesoriation i waitotmedNsing 85olvent to

improve 20fractignggionefficigncy, methgaa%tlogﬁemﬁpgowg&gxr%hsrprﬁﬁ%ntamemg&w be

performed at a higher cooling medium temperature than solvent fractionation, and has advantages of
easy préféessingfagignshortehdlipracikedimectyenisib wasusiyeawrampareadifioary firsmdtionation.

Fractionation ag&gqg}ggégetgpagggﬁgg%my&gg%m@(egmgigg 25 high yield due to superior

crystallization efficiency to general dry fractionation, and permits elimination of a process of adding or
recovering solvents, sé-thatteardisgtieratim baghedaree-bdiow ¢betdry fractionation method

mentioned above relate to fractionation of a fat composition containing triglyceride
as a main component.

25 Enzymatic transesterification has been used as a process for obtaining high-
quality triglycerides from vegetable or animal fat. In enzymatic transesterification,
transesterification of a raw material fat consisting of vegetable or animal fat and a
fatty acid derivative is performed using, for example, a 1,3 selective lipase-based
enzyme. Enzymatic transesterification reactants include triglycerides, high-melting

30 point fats, unreacted or remaining fatty acid derivatives, and the like.



As obtained by the method according to the present invention fat free from a high-meiting point fat
may be used alone or in combination with other fat and is 130thus useful as hard butter for chocolate
or coating. Since the high-melting point fat component is removed therefrom, the fat according to the
present invention has a similar melting point to human body temperature and may thus readily melts in
the mouth, thereby being useful as high value-added fat. [Description of Drawings] 5Fig. 1 shows
HPLC analysis results of a mixture of PMF and stearic ethyl ester before enzymatic transesterification;
Fig. 2 shows HPLC an ' I j ide con iti epzymatic: tr ification. It
cat Do seon from Fig. 3 Tent oP-rmlina o T e R B o el e e i
transesterificatiopitangd OFige3raetasheud deopfioniy Femdval pfrhigh-mekingpaintifathrough
phase change gaused By nealREIGTS: and Afiekragctonatan, IMeds for iavenianl Hetinalier. the
present invention will be described in detail The present invention relates to a dry fractionation method
of a reactant 15lisiiairedatdighenizymatiotréisesenficatondohvegtdbleionamimal fat and a fatty
acid deriyative, Whereiﬁgiqggﬂeg@grpomgfq&iﬁlremgxglg from the.reagctant &g&ta{gin&g&@%%eride and
the fatty acid derivative through dry fractionation. In the present invention, the raw material fat
may be any vedeiiteroiesuoh adighlmloihreocatiyt atideanulstioiljspybebrawilicern sdfwatfiower oil,
cacao butter, 20 .illipe.butter, Shea butter, Sal butter, and Kokum. butter and animal pils,such as beef
tallow and pig t%fg/\%gﬁasvt&%ﬁﬁ g?%%?alsr?séu i %(E)%é%ﬁ ?glr?sgélae\ﬂﬂgftfgﬁ?g?%e}gsvgﬁga%te%rfat and a
fatty acid derivatigkeis sisbchs PPP IRRReir@semSAvention, examples of vegetable fat include fat
containing paim ofl-basgg, vegetable faf, o1 2, flactin, therep fat sentainind, 2 high gleie. 35, sunflower
oil, shea fat or a fraction theréof, or fat containing sal fat saﬁ,%herea robusta) or a fraction ffswereof,
which cbihtains 4oty 868 yenveightt S oftRORatvthout beingalikhited iheretn. iPrefdrablyd the
vegetable fat is ni il ora fractign thereqf.containing 40 to 85 wt% of POP or 25 to 50
wt% of POO, élfle?ég C %’tﬂ é?%&gg?gé%%%réﬁ é&%gl?rt]inagé r%%&wt% of SOO, or sunflower oil
containing 65 to 90 wt¥H®f 600, of suthedatyntoithidbrivatnvgitiatethydse drstérfiednaithitimsaw
material fat incl | id | ester,. fatty acid ethyl ester, fatty acid propyl ester or fatty 5 acid
butyl ester th at%ﬁ%ﬁ%%%%y%%@%ﬂgesPagt{ay}lgéicf ?vf\jil(f ng%yw%nr&afggﬁo héelcnlg% Tat%%él c%ar%o%?% oms. The
fatty acid includepasatioratéticoenenshtitzte sk @aytpra2pfatyedoids¢hdoigasdsety frgm animals or plants
presentin the natural wor the present i ion, examples.of the fatty acid gr the derivative
thereof 1rf?ay include pﬁ%‘%ﬁ?fg}&d &%&a?iqaé%(}%ggfg%ﬁ c?r?i%l gé?&flggnleoﬁ}cng%%p,gaﬁlcﬁttdg?i?/‘éltcl}\%s thereof,
excellent separation efficiency, reduces process time and allows elimination of

organic solvents.

[Disclosure]
[ Technical Problem]

20 One aspect of the present invention is to provide an improved fractionation
method that provides superior separation efficiency to conventional dry
fractionation, reduces apparatus cost to achieve separation at low cost as compared
with conventional solvent fractionation, and does not have any risk associated with
use of organic solvents.

25 Another aspect of the present invention is to provide a fractionation method
for efficiently removing high-melting point fat, in particular, saturated triglyceride,

contained in a triglyceride composition after enzymatic transesterification.

[ Technical Solution]



10 such as palmitic acid ethyl ester, stearic acid ethyl ester, arachidonic acid ethyl ester, and behenic
acid ethyl ester, palmitic acid methyl ester, stearic acid methyl ester, arachidonic acid methyl ester-,
and behenic acid methyl ester. Preferably, stearic acid, stearie acid ethyl ester, and stearic acid methyl
ester are used, without being limited thereto. Any fatty acid and any derivatives thereof generally used
in the art may be used. In the present invention, the raw material fat may be obtained by mixing
the vegetable fat with the fatty acid and the derivative%hereof at a molar ratio of 1:0.5 to 1:10. In the
present invention, enzyatis,trapsestRrificatianimaydeseeinic?O:PLodles symmstriadriglyperide
including saturated fatty acids in the sit-1,3 positions and unsaturated acid in the’sn-2 position and be
conducted at 30ty goCtioraties 304ibeds sindgish - ezspudificemspatesificatioBxangioy ofthe sn-1,3
specific enzyme, may.inelyde,cnzyes AXFRGRAMP T RRUAARUS ARlemals MUSOLMICRe), Asperdillus
miger, Rhizopus arrhizus, 5 Rhizopus niveus, Mucor javanicus, Rhizopus javenicus, Rhizopus
oxyzae, Therm@&r#yEelaniigirnosusentivie [kestPitefhgbljacionuhes axtlatet-troding ucothmiehei or
Thermorgyces I3nugipasusa5e NSerWMIDoN PeIngITIEd G EMR. AR SORMMG SRegifiC g the sn-1
and 3 positionsl%réed in the art may b% usEed. The present inven%f(?ﬁ{ggcé,pts a gw}ethod%lor j‘%}%
fractionation of Bsl80gnpymatictalyceadsestenilidd reectntin thisanethod, themeacthnvishsubjected to
dry fractionationJf & siie Al Ay ariddefivatinnds semaledn (Al Wilhaul AR fdrea ent after
enzymatic transestenfication. ~ Dry fractionation according to the present inverition is based on the
assumption that the fatty adititgeriviagoediagtining prtesnicmotot @eristagatisolventetiatrimproves
fractionation acgiiagy QLI while.Ceateasing yisrasibe okt . IRIROYSBNIlEaUtbGImpIRVIng Vield.
The fractionation process according to'the present invention may he tarried out at a higher cooling
medium tempersagtentharhssive st freietio neprratamdofifstadv anttigels o fackis-protassipg Endshortened

tempe hsoven e o fdstaiant i shor
aotonaton, (o 10 Haer R e i HuR i o e e on

yiel nt'crystallization
efficiency, perndidghiriddtiorw sibasiovess ofadding grerdsoveringasbiedts, and enables preparation of
hard butter at low cost. In fractionation of the present invention, a fat composition containing a
fatty acid derivative is left at 25 to 35C for 2 to 48 hours until it crystalizes. When crystallization is
sufficiently realizb‘éld‘eﬁﬂfagﬁgﬁﬁlfaf%q@h high melting point may be separated from liquid fat through

reduction in pressure %Mp&%gill)tgg&r&%i@gt ygh fﬁ?&légiqm@n@a;[ t?se H%#f@vﬁ%?&ﬁggﬁ or more. In

the present invention, fractionation is performed once, thereby obtaining fat | g%-melting
point fat ¥ presemnisaprasseutiiasf 2 Wwosass.leskith thellideidrep 20tvthefpredemoinpentiom, the

ractonized fat s st eshaf &.001,10.30,m02% An%-A0R 10,390, PrelSranl QD1 A0 miay and 150

to 250C to remove the fatty acid derivative. A high content of Miglyceride may be obtained through

removal of the faftgieisd Heriviateabfter frarisostesificatibis addafragtonatioterinsadoitiommant butter
free from a higmieliing nainy faf comagaition MAAe ARtalnad. {5 Nl e Riesanl IyRation wil be
described in more detail with‘reférence to the following examples. These examples are provided for
illustrative purpaeisosatipant beechot o dwintimy apodesnekdianging thel presdnt imverion.
Examplg1: 30Ifr£.cg&;é%gtgqﬁ@g&%§teriﬁc on
Fractionation according to the present invention may be performed at a
higher cooling medium temperature than solvent fractionation, and has advantages
of easy processing and shortened process time due to low viscosity, as compared
with dry fractionation. Fractionation according to the present invention may provide
25 high yield due to superior crystallization efficiency to general dry fractionation, and
permits elimination of a process of adding or recovering solvents, so that hard butter
can be prepared at low cost.
As obtained by the method according to the present invention, fat free from

a high-melting point fat may be used alone or in combination with other fat and is

30 thus useful as hard butter for chocolate or coating. Since the high-melting point fat



8 A mixture of palm middle fraction (PM') and stearic acid ethyl ester (1:1, wtiwt) was passed
through a column having a diameter of 5 cm and containing 200 g of Lipozyme TL 1M (Novozyme Co.,
Ltd.) at a flow rate of 0.8 to 1.2 kg/h to perform transesterification. The high-melting point fat
composition of the reactant was changed according to flow rate, main components and high-melting
point fat content of the obtained transesterification reactant are shown in Table 1 and chromatogram
thereof is shown in Fig. 2. When the ratio (weight ratio, %, w/w) of PMF to stearic acid ethyl

ester for enzym@&ﬁ%&%@ﬁ@%%tmmﬁwwr% FQ-110 diftothe Grmpasition, simylar, to,10that of
chocolate fat could be effectively obtained. TABLE | TAG composition (%) Palm middle fraction (PMF)

Reactant-1 RedtintrnPORSpONE I 8a8 PoY 4emes g3z, 8OsV 1w, readily prps in the
mouth, thereby being useful as high value-added fat.

[Description of Drawings]
5 Fig. 1 shows HPLC analysis results of a mixture of PMF and stearic ethyl
ester before enzymatic transesterification;

Fig. 2 shows HPLC analysis results of a triglyceride composition after
enzymatic transesterification. It can be seen from Fig. 2 that high-melting point fat is
produced over time via enzymatic transesterification; and

10 Fig. 3 is a DSC curve confirming removal of high-melting point fat through

phase change caused by heat, before and after fractionation.

[Mode for Invention]
Hereinafter, the present invention will be described in detail.
The present invention relates to a dry fractionation method of a reactant
15 obtained through enzymatic transesterification of vegetable or animal fat and a fatty
acid derivative, wherein high-melting point fat is removed from the reactant
containing triglyceride and the fatty acid derivative through dry fractionation.
In the present invention, the raw material fat may be any vegetable oil such
as palm oil, coconut oil, canola oil, soybean oil, corn oil, sunflower oil, cacao butter,
20 illipe butter, Shea butter, Sal butter, and Kokum butter and animal oils, such as beef
tallow and pig tallow. Particularly, fat obtained through transesterification of the raw
material fat and a fatty acid derivative is used.
In the present invention, examples of vegetable fat include fat containing
palm oil-based vegetable fat or a fraction thereof, fat containing a high oleic
25 sunflower oil, shea fat or a fraction thereof, or fat containing sal fat (sal, Sherea
robusta) or a fraction thereof, which contains 40 to 85% by weight (wt%) of POP,
without being limited thereto. Preferably, the vegetable fat is fat containing palm oil

or a fraction thereof containing 40 to 85 wt% of POP or 25 to 50 wt% of POO,



1.02.01.1PPS0.23.22.2P550.11.6 1.1 5SS High-melting point fat 0.2 0.2 1.3 7.0 4.6 Content of
high-melting point fat (V0) = PPP + PPS 4- PSS + SSS

6

exotic fat or a fraction thereof containing 30 to 60 wt% of SOO, or sunflower oil
containing 65 to 90 wt% of OOO.
The fatty acid derivative that may be esterified with the raw material fat
includes fatty acid methyl ester, fatty acid ethyl ester, fatty acid propyl ester or fatty
5 acid butyl ester that is produced by reacting fatty acid with a lower alcohol having 1
to 5 carbon atoms. The fatty acid includes saturated or unsaturated C, to C,, fatty
acid, that is derived from animals or plants present in the natural world. In the
present invention, examples of the fatty acid or the derivative thereof may include
palmitic acid, stearic acid, arachidonic acid, behenic acid, and derivatives thereof,
10 such as palmitic acid ethyl ester, stearic acid ethyl ester, arachidonic acid ethyl ester,
and behenic acid ethyl ester, palmitic acid methyl ester, stearic acid methyl ester,
arachidonic acid methyl ester, and behenic acid methyl ester. Preferably, stearic
acid, stearic acid ethyl ester, and stearic acid methyl ester are used, without being
limited thereto. Any fatty acid and any derivatives thereof generally used in the art
15 may be used.
In the present invention, the raw material fat may be obtained by mixing the
vegetable fat with the fatty acid and the derivative thereof at a molar ratio of 1:0.5 to
1:10.
In the present invention, enzymatic transesterification may be used to
20 produce symmetric triglyceride including saturated fatty acids in the sn-1,3 positions
and unsaturated acid in the sn-2 position and be conducted at 30 to 60°C for 1 to 30
hours using an sn-1,3 specific enzyme.
Examples of the sn-1,3 specific enzyme may include enzymes extracted
from Rhizopus delemar, Mucor miehei, Aspergillus miger, Rhizopus arrhizus,
25 Rhizopus niveus, Mucor javanicus, Rhizopus javenicus, Rhizopus oxyzae,
Thermomyces lanuginosus, or the like. Preferably, enzymes extracted from Mucor
miehei or Thermomyces lanuginosus are used, without being limited thereto. Any
enzyme specific to the sn-1 and 3 positions used in the art may be used.
The present invention adopts a method for dry fractionation of an
30 enzymatically transesterified reactant. In this method, the reactant is subjected to dry

fractionation in a state that the fatty acid derivative is contained in fat, without any



1-2: Analysis of triiglyceride composition 15The fats obtained before and after enzymatic transesten
ication were analyzed as to composition and triglyceride content using high performance liquid
chromatography (HPLC). The triglyceride structures of the fats were analyzed using reverse-phase
high-performance liquid chromatography and an evaporative light scattering detector (ELSD). 30 pi of
sample was dissolved in 10 nil of a solvent 20 (acetonitrile:dichloromethane = 70:30, v/v) and filtered
through a PTFE syringe filter (25 mm, 0.2 Ria), and thén put into a 2 mm vial, and 20 pl of the sample

was added thergio A setenitriie, and:dichipromeihangyere used as solvents A and B, respectively,

and flow rate was 0.72 intmin. Solvent gradient elution (A:B, v:v) 9 was performed at 70:30 for 25
minutes and a gradient/3blvéragistantian thesoifded. thhélgnalgsigicontmions are listed inthéollowing

Table 2. TAB'—%?sﬁﬂb‘@m%%‘%@'%g%%RP&%‘H%%Q}%H?&%%&&J%E&@Rié@%&%scé%ﬁlreﬁ?t-0 X

150mm Detector Sample amount AlPc:eh, Evaporative Light'Scattering Detector (ELSD) 20 ul
Solvent Acetonifiiie:dietiorsnietbaeia Gradient salvehtiely stbite Detsetsingairré e ototiovdat,

teinperawire 45%e%i§rggﬁ&m1}iﬁlproving yield.

The fractionation process according to the present invention may be carried
out at a higher cooling medium temperature than solvent fractionation and has
advantages of easy processing and shortened process time due to low viscosity, as
compared with dry fractionation. As compared with general dry fractionation, the

10 fractionation process may provide high yield due to excellent crystallization
efficiency, permit elimination of a process of adding or recovering solvents, and
enables preparation of hard butter at low cost.

In fractionation of the present invention, a fat composition containing a fatty
acid derivative is left at 25 to 35°C for 2 to 48 hours until it crystalizes. When

15 crystallization is sufficiently realized, a fraction having a high melting point may be
separated from liquid fat through reduction in pressure or through filter pressing.
Such fractionation may be performed once or more. In the present invention,
fractionation is performed once, thereby obtaining fat in which the high-melting
point fat is present in an amount of 2 wt% or less in the liquid fat.

20 In the present invention, the fractionized fat is distilled at 0.001 to 30 mbar
and 100 to 300°C, preferably, 0.001 to 10 mbar and 150 to 250°C to remove the
fatty acid derivative. A high content of triglyceride may be obtained through
removal of the fatty acid derivative after transesterification and fractionation. In
addition, hard butter free from a high-melting point fat composition may be obtained.

25 Next, the present invention will be described in more detail with reference
to the following examples. These examples are provided for illustrative purposes

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

Example 1:

30 1-1. Enzymatic transesterification




/min) [IPLC analysis results of triglycericie compositions before and after enzymatic
transesterification are shown in Figs. | and 2. Example 2 10 kg of Reactant-1 obtained through
enzymatic transesterification of ID Example | was completely dissolved at 55C and rapidly cooled to
28C and crystals were then grown at 28C for 8 hours, followed by filtering using a filter press (pressure
was elevated to 7 bar). The sum of the high-melting point ['at composition in the liquid fraction was 1.9
wt% (see Table 5), and a yield of the liquid fraction was 82 wt%. At this time, the sum of high-melting

point fat composition in,thg;sqlid irRGARN WASIAOF. 1% FXARMAIEScar REA0ENGR Qbtpined after

enzymatic transesterification of Example 1 was subjected to fractionation under the same conditions
as in Example Vi@ siamnessd tighustehiaewolnhfaindmposiion of thenliquidl dractiomebibthed herein
was 1.9 wi% (sge, Fable, & helow) @ndanieldhat the iqui raction was, 91,2 y4%, Gomparing Example
3 with Examplegz, diﬁe@a%ce in yield gf the Iigﬁﬁd fradtior{P\I/)vas changed accqrding to the contgent of the
high-melting post feimbéferecfigoticatition [akHoehinfeliotb nativriavas pedoiimed Uiterdigasame
conditions. 10 Comparative Example & q.w DE-cnzymatic, i ificatiol tant-1.optained in
Example | was distilled?agtt 0.01 mbargand ZO%C, g’n%%teaéé éﬁ%ﬁiy gs?% @ﬁé@?@%%@g&t tick)%obtain
only 99% of a trighfertidé cbenpbiventd ThenseatsiriExam pteariadie ariglybewdeis dohipohemtdvas
completely dissglyed at 55C %qer isdgyl&ggl%dﬁ% ZZ‘BC and crystals were then grown at 28C for 8

hours, followed by filtering using a filter press. At this time, the high-melting point fat of the obtained
liquid fraction was 2.0 Wbtk aafiel itbighs ofias X 0vowatoh PMF to stearic acid ethyl ester for

enzymatic transesterification ranged from 1:0.1 to 1:3, the composition similar to

10 that of chocolate fat could be effectively obtained.
TABLE 1
TAG . .
o Palm middle fraction (PMF) Reactant-1 Reactant-2
composition (%)

POP 50.4 373 34.6
POS 9.1 33.6 37.7
SOS 0.7 9.7 114
PPP 1.0 2.0 1.1
PPS 0.2 3.2 2.2
PSS 0.1 1.6 1.1
SSS - 0.2 0.2

nghjmeltmg 13 70 46

point fat

Content of high-melting point fat (%) = PPP + PPS + PSS + SSS

1-2: Analysis of triglveceride composition

15 The fats obtained before and after enzymatic transesterification were
analyzed as to composition and triglyceride content using high performance liquid
chromatography (HPLC). The triglyceride structures of the fats were analyzed using
reverse-phase high-performance liquid chromatography and an evaporative light
scattering detector (ELSD). 30 pl of sample was dissolved in 10 ml of a solvent

20 (acetonitrile:dichloromethane = 70:30, v/v) and filtered through a PTFE syringe
filter (25 mm, 0.2 /m), and then put into a 2 mm vial, and 20 pl of the sample was
added thereto. Acetonitrile and dichloromethane were used as solvents A and B,

respectively, and flow rate was 0.72 ml/min. Solvent gradient elution (A:B, v:v)



10Comparative Example 2 The enzymatic transesterification Reactant-2 obtained in Example |
was distilled at 0.01 mbar and 230C, and stearie acid ethyl ester was removed to obtain only 99% of a
triglyceride component. Thc melting point measured after removal of the ethyl ester was 40C. Then, as
in Example 2, the triglyceride component was 15 completely dissolved at 55 "C and rapidly cooled to
28C and crystals were then grown at 28C for S hours, followed by filtering using a filter press. At this
time, thc high-melting point fat of the obtained liquid frgaction was 1.9 wt% and a yield thereof was 81.8
. 20 xamnle & SIRMSISPLANYSITPIORETGR.SING RGien: <o NEINRRiAIER helae.and afler
fractionation were measured using a differential scanning calorimeter (DSC) and removal of the
high-melting poiitfanfiasticiondaiscosfiertisddhndhghothesvingtird lordfiles. The experimental conditions
are shown in Tapf;\eB%@Qase variation was measured within a range of -60 to 80C and phase variation
before and afterfractionation-in-Example-3-is-shown-in-Fig.— TABLE 3 DSC-equipmentTA Q20
Experiment temperdiura-60-to-S6€ CocIié‘\l%}kén"t""l'ZQJOI HELESRMAaeR ) Tomperature-increase speed52C
! 'ﬁ%‘{umnl Jg I}x X ﬁ?‘(‘;’f&ﬁ;‘kkb X\I‘S'On}m) }u. Ly .
/min (to 100C) sample amountt55ing—}; ATBRIS R ODAlYSIS QR IIg R sy When the
fractioned fat was,Msrd @& fat for chocolaig,,one parameter tbr testing the quality of thocolate is
meltability in the mouth. The meltability imfhenmouihielatesiiaemelting point, based on the content of
high-melting paifit fat. For this reason, thétnshingwoistsehtriglyceride was measured using an
automatic meltingepeititeedster EX-871 after fractionation and the fatty acid derivative, was removed
through molec !gﬁtﬂ?@jlﬁﬁ?\ﬁ?Wﬂ%‘?ml\ sis"Eonditions of melting point measurement| using the tester
are shown in the f5li8%ig Table-4-10TABLE 4 Efllipment HEX-87iautornaticmetting point tester
L.Tem2erajsf4 0.5Chnin Number of samples8 Pre-treatment conditions-20C, 1 hr Detector , Specific
photoelegtric sensor detggtien

analysis results of triglyceride compositions before and after

enzymatic transesterification are shown in Figs. 1 and 2.

Example 2
10 kg of Reactant-1 obtained through enzymatic transesterification of
10 Example 1 was completely dissolved at 55°C and rapidly cooled to 28°C and
crystals were then grown at 28°C for 8 hours, followed by filtering using a filter
press (pressure was elevated to 7 bar). The sum of the high-melting point fat
composition in the liquid fraction was 1.9 wt% (see Table 5), and a yield of the
liquid fraction was 82 wt%. At this time, the sum of high-melting point fat

15 composition in the solid fraction was 30.7 wt%.

Example 3
Reactant-2 obtained after enzymatic transesterification of Example 1 was
subjected to fractionation under the same conditions as in Example 2. The sum of
20 high-melting point fat composition of the liquid fraction obtained herein was 1.9
wt% (see Table 5 below), and a yield of the liquid fraction was 91.2 wt%.
Comparing Example 3 with Example 2, difference in yield of the liquid fraction was
changed according to the content of the high-melting point fat before fractionation,

although fractionation was performed under the same conditions.

25



I HeaterSpecific coil-type heater 400W StirrerVariable speed type motor As a result of melting
point analysis, the method of Example 3 provided a significant increase in liquid fraction yield and
better separation efficiency than the conventional method, that is, Comparative Example 1. The results
indicate that the tnethod of the present invention, in which fat containing a fatty acid derivative is
subjected to fractionation, had improved filterability aw selectivity. Details of fat composition, yield and
melting point are shown in Table 5. TABLE 5 TAG coniposition (%) Example 2 Example 3
Comparative Example & §ompafativg Byample 2 POP 36.6 35.1 37.5 38.8 POS 38.4 37.1- 37.1 38.5

SOS
The enzymatic transesterification Reactant-1 obtained in Example 1 was

distilled at 0.01 mbar and 230°C, and stearic acid ethyl ester was removed to obtain
only 99% of a triglyceride component. Then, as in Example 2, the triglyceride

5 component was completely dissolved at 55°C and rapidly cooled to 28°C and
crystals were then grown at 28°C for 8 hours, followed by filtering using a filter
press. At this time, the high-melting point fat of the obtained liquid fraction was 2.0
wt% and a yield thereof was 70.5 wt%.

10 Comparative Example 2
The enzymatic transesterification Reactant-2 obtained in Example 1 was
distilled at 0.01 mbar and 230°C, and stearic acid ethyl ester was removed to obtain
only 99% of a triglyceride component. The melting point measured after removal of
the ethyl ester was 40°C. Then, as in Example 2, the triglyceride component was
15 completely dissolved at 55°C and rapidly cooled to 28°C and crystals were then
grown at 28°C for 8 hours, followed by filtering using a filter press. At this time, the
high-melting point fat of the obtained liquid fraction was 1.9 wt% and a yield

thereof was 81.8 wt%.

20 Example 4
Analysis of physical properties using DSC

Melting profiles before and after fractionation were measured using a
differential scanning calorimeter (DSC) and removal of the high-melting point fat
fraction was confirmed through the melting profiles. The experimental conditions

25 are shown in Table 3, phase variation was measured within a range of -60 to 80°C

and phase variation before and after fractionation in Example 3 is shown in Fig. 3.

TABLE 3
DSC equipment TA Q20
Experiment temperature -60 to 80°C
Cooling speed 16°C /min (1o -80°C)
Temperature increase speed 5°C /mm (to 100°C)
Sample amount 15+5mg




10.512.311.312.3 PPPPPS1.01.01.00.9 0.80.80.70.7 PSS 0.10.10.30.2 SSS -

10

15

11
Example 5

Analysis of melting point

When the fractioned fat was used as fat for chocolate, one parameter for
testing the quality of chocolate is meltability in the mouth. The meltability in the
mouth relates to melting point, based on the content of high-melting point fat. For
this reason, the melting point of triglyceride was measured using an automatic
melting point tester EX-871 after fractionation and the fatty acid derivative was
removed through molecular distillation. The analysis conditions of melting point

measurement using the tester are shown in the following Table 4.

TABLE 4

Equipment EX-871 automatic melting point tester
Temperature increase speed 0.5°C/min

Number of samples 8

Pre-treatment conditions -20°C, 1 hr

Detector Specific photoelectric sensor detection
Heater Specific coil-type heater 400W

Stirrer Variable speed type motor

As a result of melting point analysis, the method of Example 3 provided a
significant increase in liquid fraction yield and better separation efficiency than the
conventional method, that is, Comparative Example 1. The results indicate that the
method of the present invention, in which fat containing a fatty acid derivative is
subjected to fractionation, had improved filterability and selectivity. Details of fat

composition, yield and melting point are shown in Table 5.

TABLE 5
TAG composition Comparative Comparative
(%5) Example 2 Example 3 Exa?nple 1 Exafnple 2
POP 36.6 35.1 37.5 38.8
POS 38.4 37.1 37.1 38.5
SOS 10.5 123 113 12.3
PPP 1.0 1.0 1.0 0.9
PPS 0.8 0.8 0.7 0.7
PSS 0.1 0.1 0.3 0.2
SSS - - 0.1 0.1
High-melting point fat 1.9 1.9 2.0 1.9
Melting point (°C )" 31.5 31.8 31.8 32.0
Yield (%) 82.0 91.2 71.5 81.8




0.1 0.1 High-melting point fat 1.9 1.9 7.0 1.9 Melting poiCC)" 31.5 11.8 31.8 37.0 Yield 0,0 82.0 91.2
71.581.8 1) As can be seen from the experimental results, advantageously, the method
according to the present invention, in which high-melting point fat containing a fatty acid derivative in
the enzymatic transesteritication reactant was subjected to dry fractionation, had improved
crystallization, purity and yield of fat, as compared wi @a conventional method in which dry
fractionation is performed after removal of Fatty acid derivatives. Further, hard butter prepared by the

method is useful or preparafipn ot chpsiieRaupe melaRilituindha At o d3 R Hnod

according to the present invention, in which high-melting point fat containing a fatty
acid derivative in the enzymatic transesterification reactant was subjected to dry
fractionation, had improved crystallization, purity and yield of fat, as compared with
5 a conventional method in which dry fractionation is performed after removal of fatty
acid derivatives. Further, hard butter prepared by the method is useful for

preparation of chocolate having meltability in the mouth.



A dry fractionation method of a reactant obtained through enzymatic transesterification of vegetable or
animal fat and a fatty acid derivative, comprising: removing high-melting point fat from the reactant
containing the fatty acid derivative. [Claim 2] The dry fractionation method according to claim I,
wherein the fatty acid derivative comprises fatty acid methyl ester, fatty acid ethyl ester, fatty acid
propyl letester, or fatty acid butyl ester. [Claim The dry fractionation method according to claim 2,
wherein the fatty acid comprises saturated or unsaturated C4 to C22 animal- or plant-origin fatty acid.
[Chi 4] 15The dry fragtiepgfion method according to claim I, wherein a weight ratio of the vegetable or
animal Cat to the fatty acid derivative ranges from 1:0.1 to 1 [Claim 5] The dry fractionation
method according to any one of claims 1 to 4, wherein a crystallization temperature ranges from 25 to
35C upon removgd-pf the high-20melting point fat. [Claim 6] The dry fractionation method according
to any one of claims | to 4, wherein the high-melting point fat is present in an amount of 2 wt% or less
It fraction separated thedugty dfaetagtivisationethod of a reactant obtained through enzymatic

transesterification of vegetable or animal fat and a fatty acid derivative, comprising:
5 removing high-melting point fat from the reactant containing the fatty acid

derivative.

[Claim 2]
The dry fractionation method according to claim 1, wherein the fatty acid
derivative comprises fatty acid methyl ester, fatty acid ethyl ester, fatty acid propyl

16 ester, or fatty acid butyl ester.

[Claim 3]
The dry fractionation method according to claim 2, wherein the fatty acid

comprises saturated or unsaturated C4 to C,; animal- or plant-origin fatty acid.

[Claim 4]
15 The dry fractionation method according to claim 1, wherein a weight ratio

of the vegetable or animal fat to the fatty acid derivative ranges from 1:0.1 to 1:3.

[Claim 5]
The dry fractionation method according to any one of claims 1 to 4, wherein
a crystallization temperature ranges from 25 to 35°C upon removal of the high-

20 melting point fat.

[Claim 6]
The dry fractionation method according to any one of claims 1 to 4, wherein
the high-melting point fat is present in an amount of 2 wt% or less in a liquid

fraction separated through dry fractionation.



