1 [DESCRIPTION] [Invention Title] PREPARATI ON METHOD OF FATS AND O LS FOR
CHOCOLATE AND CONFECTI ONERY BY ENZYMATI C TRANSESTERI FI CATI ON 5[ Techni cal
Fi el d] The present invention relates to a nethod of preparing fat
for chocol ate and confectionery through enzymatic transesterification and
nore particularly to a nmethod of preparing fat having a high POS content
whi ch includes preparing a raw material fat by mxing a fractionated
vegetable fat with fatty acid or a fatty acid 10 derivative;
enzymatically transesterifying the raw material fat; renoving the fatty
acid or the ARBSCRIETEONErivative fromthe enzymatically transesterified
raw mat eri al B_z&t; .anfi pfrforn‘i ng dry fractionation or solvent
fractionati oh BFEHe &L £ r om which t he fatty acid or fatty acid
derivative have been renoved to elimnate crystallized fractions, and fat
for chocol ate and confectionery prepared by the sane. 15[ Background Art]
1. Cocoa butter PREPARGHAGION METHODe OF FATSOAND MHLS0BORr CHegRORATBUgAr ,
30 to 50% of % fat including mlk fat. The
content of %ﬁ@%ﬁ@f@ﬁ@ﬁﬁmﬁlw%wg&ﬁ FATHEN 0 the ki nd
of chocol ate, but is generally about 60% 20 Cocoa butter (cacao butter)
is fat obtaiped fromthe seed (cacao bean, fat content: 48 to 49% of

t heobr 8ma cakfeshnicaRielddocoa butter consists of 98%of trig,|yceride, 1%

of free fatty aci 0.5% of monogl yceride or di.glyceride, 0.2% of sterol,
and 150 to 250 ppﬂhile TG B R ¢ ia)\(ﬁisi t&ﬂ&,!ggt%pfagfgrfepe%gt fritchagolptgsmd
structure wbrfBetioner5 troigHTRnSy BN Bk G RY fRRch @M\’%@J& ?érﬁi:&l i s

| ocated at the 25 sn-2 position and palmtic acid and stearic acid are

| ocat ed at PIsEhodpf prepgang dathaying a highS O eepettvhieh inclubot paphiig & raw

i ncl udes 34 3.1t 0. 30%, of nd.13. to 17% of POP, .which
mai nly for mmtg%gélgn’?r%?}f o Igl% n%t% r%%:ct%ﬁrggt? d &%%%Bﬁ g?ﬂlll"ﬁ‘éy At 3 FYthRsitt of
32 t0185C addivatisel éndymaticatigniranitsteByiae the @l htchial B8%eAloviROMe fa

t enperature about, 20C, starts nelting at 30 to 32C, and substanti am’y
melts at 32246 088 fady geid depativefipmethe capymanticale ineesesterified mavd n86&jal cocoa

butter is sgki [ t r : Sc1t. quickl ts in the nouth
and thus pr%{t/’i %g?ef%’?ﬁe hi 29 gﬁ& nlggtowr%gfl}rt% -i?%celloggrﬁn ?%thg??)\/ﬁio?h‘ﬁlflglé uch
mel ti ng 5chthedettencidtdrcdattyfacidoddrativé heve béed @uRvED1d Bem &Y Eth B kd
structure. . Cgﬁoaf b ttglre has di fferent conpositions and contents of
triglyceri dsiOpERaT & forchacalete a5 copfegtipneryprepared Bydke snset er ences i n
properties, such as solidity, solidification speed, or the like. For
exanple, as for conpositions of symetric fat having oleic acid in the
sn-2 pdsiti dBackabaydiad cocoa butter has a POS content of 10 47% and an
SOS content of 3&0/93 whi.l e Brazilian cocoa butter has a POS content of 40%
and an SCS cont ent 8?0%8065nd Ghanai an cocoa butter has a POS content of
43% and an SOS cQhbedlhte @enails c&hﬁiﬁﬁf50%?&%5%%?9%@9}56t%rs%)%‘é‘f’&)cﬁé Hakdr POP
contents raq;gl ng from13 to 15% Regarding solidity, Mlaysian cocoa
butter is t#m€ awnt $& of Bahin¢liding i milk Ht. sBlic esttentanti cGhanbitar fasng

medi um | ev idity, 15 Further, idification speed is different
in the sarreeéhg(rg(;c}%tr%q%tqu{s_lg N (o fy,g%nt?%ﬁlqu&ofgocoiﬁe’ﬁ?“ﬁ&ﬁ%@eﬁ YRBPE P an cocoa

butte2) 300 51 Goted bitdr (s HutedTs FRCOMaiLd HOm 1R\LedFcackd ggm%ﬁs
Ghanai an cocoa butter. 2. ql?;ﬁl acement fats for cocoa butter % I ice cocoa

butter is SBEEPHetd tor dHiod getapmp| eapro fimiitp Slogoa etteofonsisengle §8%cadr di ng

to weat her ) j oa.- butter i.s expensive, et abl e
fat and oi Itﬁ g&it}%éé%élﬁ ﬁg‘%g%@l %tq% (gig%agfsrﬁ%?geiﬁﬁ@e 1‘)6515@15‘? e’bélxgi%e?t? Such
subst i t ut e sfeatls andcliden 240 dgie i RIOPKESINElri g derid thiCQRBH Wutlel Ihas WHi Ch
are not conpati bl e, 'ths((éé)coa butter. Substitute fat and oil for cocoa

butter is cPFEsuErewhigh s 135 9t pweEe symypetrical and in which oleic acid is located at the

25 sn-2 position and palmitic acid and stearic acid are located at the sn-1 and sn-3

positions, respectively. Cocoa butter includes 34 to 49% of POS, 23 to 30% of SOS

b

and 13 to 17% of POP, which mainly form a symmetrical structure.
Cocoa butter has a melting point of 32 to 35°C and a solid fat content (SFC)



25equi val ent and extender (CBE), a cocoa butter replacer (CBR), and a
cocoa butter substitute (CBS) dependi ng on production nethods and
constituents. The CBE is conpatible with cocoa butter, has a
simlar triglyceride conposition to cocoa butter, and requires tenpering.
Exanpl es of the CBE include a palmmddle fraction (PMF), Sal fat, Borneo
tall ow, Kokum butter, Shea butter, and 30fat fractions thereof It is known
that cocoa butter is mxed with a palmmddle fraction and fat having a

hi gh SOS content to prepare fat simlar to cocoa butter. 3 The CBR
is solidified Hato §§$%_aatrredntlymlpafa@lﬁe|aﬁgutsw@@ﬁﬁglngelﬁggagpg@ 69|3I29C7p%1 oil,
or the like in a liquid state or in a liquid and solid m xed state at room
t enper at ur e. SUPHRNHEER TREH 41 taCE "o Sige Isneaadutienrapidie micisrat erduadt3oanid does
not require dogPrkiid? ine (R e | ope of . an SFC curve and hi gh
oxidation 5 stabili t%sé)gg%tto incr g%egaetﬁ%eh%?flécﬁ%? g Eyn?’e@n’@ soufd er |

since the CBIRY proyidgsarefigshisg nandparat haudefenglt ist ki@ andti GlbnC Al of
thus.is_.nutritionally deficient. The CBS i s obtai ned

trans id y ]

by har deni n%ﬂgrgﬁgn%qcs b gesoateeniE da ip thesymmetrical statstsat | bl e with cocoa
butter, has a hi gbossantherér &g ! j a&j;]']gj ’ S t .reqguir. 10

t empering. The CBSOi S com"mnl?/ (ggaéjeﬁ¥ or gzsii?ﬁgﬁsgdd?lﬁ (Ence%erbtﬁkﬁgﬁ&gi’"éffrweand is
general |y pspedens anplaeeefamiony which cans diffeeicky ingopaties, keanal sofillity,and

coconut oil _a¢ necessary, .. mxing wth other types of hardened
veget abl e oi@?‘ﬂ Cﬁv\%\l}es‘ﬁ,ge e el‘lb???é%Zf@nBlﬁ 0% CofnBosifions efrymanétrindati ng a

hi gh cont enthavihg lobdi adid a€ thd ALE pHUHAER MG HLS bs 20N
odor, .and are nutritionally dechi ent dueystlo 15*%3?1?45%38%?68 con entr%: nce

CBR arld CBS#A¥eend iy SQT epnientyf 3684, ovhslet Brazitiare xdviobibluttetetes @AEES chatBatdrons

associ at ed whdh, f€x41 , . y. qui.ckly nmelt in the mputh, CBE is

i ncr easi ngl \30%2?& %nggicggtﬁ%ts?ﬁ%%raé%ﬁ A CREQa Rrtjtenhes &P peptent of

synt hesi zed4¥aamhay fl9 comshiedt DEoATHREe \Whibh c@c&ai)ﬁl‘&é%; ‘i’lgf/é %&Eﬂzﬂnﬂ()l? M=
1. g

)
obtai ned by fractionation 20 of palmoil at about eneral ly
has a tri gl fEEFIRENEEEEER1PdR 108nResardieg siliddy, Mala35oh obcd@MRittel & the 15%

of PGS, andscifdetto maxns , i.ch has.a higher content of POP and SOS
and a | ower content o%%gﬁih%%ﬁ%sﬁemtﬁr ﬁaﬂa&a@r F%Feaéaf‘f{i%li lavghobsoldithai an
cocoalBut t eFuriRERsolidifiati RO ccd 394 HEsnt 26 We- sallRIRIG s sBEAREHIGS g fat are
identified hgr Ouﬂh so]g' glé'f_at content (SFC) at 25 different tenperafures.
SFC bet ween' 20" Dol atigsian £8cambiasiOlor 5 apinuerd Betaiiencdiba dntler30C
denot es heajndresi $4 81368es @R or nore denotes waxi ness, which
refers to an extent to ﬁ’hi cﬂla%ltccor%é?rg?t%g' wi t hout quickly nelting in the

nmout h. Cocoa butter or cocoa butter replacenent fat used for chocolate is
consi dered to hawve od qual.ity when their SFCis high at 30C or |ess,
sharply 30decrea\gé§9§?°@%€?@rts CROIMHer s very | ow at 35C or nore, i.e.

when BFC fornms asceeBedibMRy is fbtained fronfR MR Wharkh of 0a butter
with that of the CBE, the CBE having a hi ghrﬂa%%% co%ﬁ%ﬁ?ﬁrﬁggregg%%Fs SFC at

30C or | es<*EPdML tAavesthenehdnges. durthin wieve cocob bettGRE chgtsig, aegdiablt 1805

content ha ' EC at 30C or re than cocoa butter, and thus has
solid feel S"Eﬁﬁ %Jgﬁ{es%ég‘”scu é’%lé‘ tPat SEPEE {8t Q@ophbette. Felt sbsitesfats

described aibdwdy hatidéiedr pn@ekdricl RS VESR: LIS whRAORe l?xl‘& ES[E].P%IF}HB t“ﬁ,gl CBE,

i.e. property difference, is due to difference in triglycerfde composition
bet ween t h&OEUCBEH L UbsHtut Ert and odHr cTine bOBE: sadasaified ghtocoedcentbuglr POP

and SG5, has a .high POS c nt. POS and POP have
mel ting p%ﬁ?@%ﬁ%ﬁd%@%@r 3%.}35?2 SRR T oy %CF%@‘H%@’ 0d g coppEbutter
having a hisgbsti8ES(EBA) dupendiag bAmRdcctve MERAE Shdbondlieat, More (A eksandra

Torbica et al., Fﬁ'r' ]fé)o_d Res Technol .,
e C 18 compatible with cocoa butier, has a similar triglyceride

composition to cocoa butter, and requires tempering. Examples of the CBE include a
palm middie fraction (PMF), Sal fat, Borneo tallow, Kokum butter, Shea butter, and
30 fat fractions thereof. It is known that cocoa butter is mixed with a palm middle

fraction and fat having a high SOS content to prepare fat similar to cocoa butter.



2006, 222:385-391). Recently, there is a trend toward chocol ate
which is soft rather than hard and is neat without |eaving an aftertaste
since it quickly nelts in the nouth. Accordingly, a soft CBE which has
decreased SOS content and increased PMF 15 content has been devel oped.
The soft CBE has a triglyceride conposition including 40 to 45% of POP, 10
to 15% of PCS, and 30 to 35% of SOS. The soft CBE has a | ow SFC overall in
a tenperature range of 20 to 35C, and thus it can provide soft-texture
chocol ate but does not formsolid crystals at roomtenperature, which may

cause a bl oomi ng PheUBReROSHRED S ddlaikdieby BafRAHeYs A% 8B &mGRESar €
all owed to have hard or soft E_roperties by adjusting a mxed rati o between
1

SOS obt ai nedai™dughthsyltniost diasd stata or iieraliquid and doldmined staty & thomh POP
content. Ho he,CRESRd I bi.t FC curve havjin steep

sl ope, unli E%M a%htﬁeéﬁhcoco% u?l?: élrasé(%pda buatper%lﬁsc %ﬁ?taeﬂi)?lgdll,a%{l%tgz

di scl oses a requtiisttémpéringc TP @HR ihana fseep cRPo D AHIIIET c@buhhe Ridhneliadrs SOS,
PGS, a PCPaqu as a .high SOS content, in which the ratio of stearic
aci d to pal faPHLY B¢ §ojmcrgass: ip mgltggopont and SFC. Howeyenntingeuthieci GBRi sn No.
1999- 243982 ggpgf;,tjo,@s@%g ' ot ri 0 pfion w a high
POS content,P produce %}Q/lttt@g%%es ’21;[i%%aﬁ%n?&ﬁﬁgrg?%mcoﬁ%ﬂf“i1§ | ow,
18 wt % or | eukitiontlbr &fiwicBOP content is high, 10 to 55 wt% and SCS

30content is hig 1 0.50 wt% . In this respect, the process focuses on
synt hesi zi ng SOShlr‘lEt ﬁ§$ Iﬁﬁg’ﬁmﬁ%byq@f‘ﬂ?ﬂmg SOI‘B@O%%F%%]’IP&E)‘J' mdafat.ols 1.
2008- 154555 g paiths Rth feBboAB\diep Has fa‘?:ﬁ%lﬁgtﬂfv’?ﬁié ?g?arllllﬂt%\#gﬂg g{f& gﬁ%rng? ?&h ire

resi stance and rr_eltabiliBE\%/_in t'he nou ' as an
SOS cdt ent tevtpetiogt Fhe (TR %5 comPOmlye aisedrfor ebatingt in 11 biling aivdd andeisght

ratio of SCS.c ent/the, sum of. POS and contents of 1.1 to 1.8, and
the SOS 5c<?%‘%ne"%‘myi %Te%arf%‘gl’éf‘a{‘%alﬁ‘gt%@ﬁﬁ??%&”ﬁﬁ@a c Ijoé@\d COFREHPY
Thus, the f aid,aBtheCishary@liAe wathhbEE $H& 6ORL8R ed &E@%ﬁlﬁcdgﬁ &eRah

met hods focus on fat and oil for chocolate having a hig contént in
order to prtgupiss@kecy| meistyse.otiticand ghiheningr @ high tcontent qfiilaldoy acigl dre

in the nout 0N 2ave an.aftertaste, ereas .t hey do not put
enphasi s 10%%&%&2§€Cn%a%? Riit r‘?ltﬁtaftl TPanal QS5 Andl e gprition ydﬁ*ﬂ“dé}t q%ﬁéo

i nventlér s ofautibacigr esent i nventi on have conducted extensive studies to
overcone probl ens, of conventiognal methods of producing chocol ate products
which are soft aminGulBR yandel-BS; arer petriipually deficientuandiexhibit deavasedn

oL as o ety ssylie PR GRBRREST L BRI, B O, SRRHRLAET D,
chocol at e aindreesinglgatsbd ERE és mostie pedpyred Y @iing SORerieh 88 @Qithésimantih on.
[Drsclosur el:nzymatic esterification with a palm mid-fraction (PMF) obtained by fractionation
20 of palm oil at about 1:1. A CBE generally has a triglyceride composition consisting
of 30-to 35% of POP, 10 to 15% of POS, and 30 to 35% of SOS, which has a higher
content of POP and SOS and a lower content of POS than the triglyceride
composition of Ghanaian cocoa butter (POP: 17%, POS: 43% SOS: 26%).
Physical properties of fat are identified through solid fat content (SFC) at
25 different temperatures. SFC between 20 and 25°C denotes hardness of fat, SFC
J;b.e'tween- 25 ‘and 30°C denotes heat resistance, and SFC at 35°C or more denotes
waxiness, which refers to an extent to which fat remains without quickly melting in
the mouth. Cocoa butter or cocoa butter replacement fat used for chocolate is
considered to have good quality when their SFC is high at 30°C or less, sharply
30 decreases at 30°C or more, and is very low at 35°C or more, i.e. Wheﬁ SFC forms a

steep curve.



[ Techni cal Problen] The present invention is ainmed at providing a nethod
of preparing fat 20having a high POS content by enzymatic
transesterification of vegetable fat or oil. Further, the present
invention is ainmed at providing fat having a high POS content for

chocol ate and confectionery using the nethod. [Technical Solution] The
foregoi ng aspects of the present invention are achieved by preparing fat
25 having a high POS content by enzymatic transesterification of vegetable
fat or oil and renoving fractions having a high nelting point through

anal ysis of the tComgpymegrthd SF€tafivoten euttenavithethati afghepOBEY thefCBIbRafiag at o

t hereby produce t havi.n POS nt of 50% or_hi gher. The_ present
i nvention pgﬁgﬁ' c%“tﬁﬁthr?gdla]@?"%ﬁégaﬁt Sﬁ%c foniess gianéh%ﬁ%cf“&t@ﬁﬁha{m’ﬂ"‘veﬁ
confecti onem: CBEMvRBZYINBLISOY CANSAHE ! H&%t)%?tsiw‘at 30°cbcrremﬁ'ﬂ%%£%&%

includes preparing a raw material fat by ng vegeta at or m? W th
fatty aci d awiteraatdathy has isdlididedl vad ileaves ersuystatiat alliesfaste anthesheuthf yjisng t he

raw materi al, fat.,renvi the fa id and the fatty aci ivative
from ttrée 5 dtésﬁ?%/%?ﬁ%vﬁ I ?F’é‘f?s&%gkéi ?&8’831} gi‘ﬁ ﬁ%@rb"éﬁc}/faﬁfc{;tg%g%ﬁpeﬁ'or i ng
dry fracti opape@n dffersey eidué raclifraRatd anuiPRRiitibeohdositib® BeWhicaint he
fatty acid or fatty acid derivative has been renpved to elimnate

crystal | i zegogpietiPnoayl the CBE. TheyCBEehasrackigh contanterlt FOR and I3OS, ogwraabl e f at
or oil, whi .S,V t.ahl e f at il .0 t il _containing a fraction
thereof', i ﬁ%ldt? %a}sslgﬁeyﬁ\%eage abﬁcgé f g tent f’??ﬁ”&@f%f%‘fweym%&%’ *fPPe art,
e.g., cocongs°@iwhilepSOMHeeragleltiigl poifabind U0, Fat anah@ athibh SOMchdiawet oi |,
soybeﬁﬁ oil, cotton seed Ooi |, rice kernel oil, corn oil, olive oil, shea
fat, riingo Kdatively haad at HSfneiomer (Adokseadp Torkige erads Ear.dtaed diss dreghenl.,

Pent adema b a&al oil (Sherea robusta oil), kokumoil (Garcinia

i ndi ca oil ),Q'é()(s[ %ﬁ??éaic'?%ns thereof, preferably palmoil and fractions

t hereof , w t hout Reeemtly, therctied thdner @ivard cldrolate thichpises@tindathen et hied, a

process of fracti onatig{gﬁvgge,t able fat or oil is to obtain a POP
cont ai ni ng 5 363t i te e eAYing; 3 efterieste ispce dt grupkby medist i thei B9uting

unsat ur at ed A{«,&ﬁ&fﬁg@@ﬁ&ﬁ CHR \vagal ak! ae&g&see rS leoh@it TR $idrdlssa ?‘M’F may be

conducted by a nmethod selected fromdry fractionation and solven
fract ilénat i omta penbiéenglevalopbdr Bt wifi SBE des oftriglggaidebdomfoaition induding aw

;JSE ﬁryi ot hﬂﬁeﬁ%’%%ﬁ’%@ﬁ%ﬂ@% of s T oy R sl T sp8APERa's eé;ﬂe’
the fatty acid or & ﬁ“é”%?ijﬁ%ﬁaﬁ’r%?ﬁg%?? S e B O pFRIES |

steari ¢ aci @xtuzg elisohenbe aot fanesilid agitels ahnebng eemeastimee svhidhemepf |

such as pal m ti Ld e | ester, stearic acid ethyl ester, 25
ar achi doni cégél%:% %b%t%hg?g%i%gﬁm%%heni c acid ethyl ester, palmtic acid

met hyR0est er, st edést ofabk buihlly| avaBitte CRERGR doRidd arhdvdRiybr §Sk er .
and behenic acid nethyl ester. Preferably, stearic acid, stearic acid
et hyl est erpropgfesby afiusting agmise Hptio bstwaen HQS gbtained \throngltsytbesig of i i t ed

thereto. Any,fably a&['gg ﬁﬂf’h fatt ' ri.vative ercgeésy used in
the art may be used. Fi h%g%lrgegehsn%h ?na\?gﬁ ﬁ%nr%', ﬁ%’%""?ﬁ?ﬁ% i 49 %5t may
be prepar edexthibinanx$ @ clive hueiggtaabdep sfopk, wilikenhtuvdl tthedatautdeat ty acid or the
fatty acid deriv%tive at aratio of 1:0.5 to .
S Patent No. 4,705,692 discloses a substitute composition for cocoa butter
25 which includes SOS, POS, and POP and has a high SOS content, in which the ratio
of stearic acid to palmitic acid is 1.5:1 to 6.0:1.
JP Patent Publication No. 1999-243982 discloses fat having a triglyceride
composition with a high POS centent, produced by transesterification, wherein POS
content is low, 18 wt% or less, whereas POP content is high, 10 to 55 wt%, and SOS
30 content is high, 10 to 50 wt%. In this respect, the process focuses on synthesizing

SOS rather than POS.



7 1:10. In the present invention, the enzymatic transesterification
may be used to produce symetric 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 60C for 1 to 30 5hours using an sn-1,3 specific
enzyne. Exanpl es of the sn-1,3 specific enzynme may include enzynes
extracted from Rhi zopus del emar, Micor m ehei, Aspergillus m ger,

Rf fizopus arrhizus, Rhizopus niveus, Micpr javanicus, Rhizopus javenicus,
Rhi zopus oryzae, Thernonyces | anugi nosus, or the like. Preferably, enzynes
extracted from MigpPatrPebieiation N SUIBIBESSS HisAbets TRSMY 8 Sollaflolatd t hout
being limted fhereto. Any enzynme specific to the sn-1 and 3 positions
used in the ngrﬂ'?pcﬁéieﬂ%@al.smnce and me‘th@hﬁf wobe maith, avimedintthe datgind oil

enzymatic tr LI hGatd Lok 1 at 0. 001 to 30 ,nmbar, and 100 to
300C, pref er%g?g%g%%@t%gdf%@r%g an}(‘ﬁe %E@gtcgn%bepi&’?gﬁﬁv@bapﬂ@ Y&y acid
or the fat t yat@aepiSO8rdouehi/the. sufthcORGH ahh (Y 06:REss of 1,115 T.&€MRviAgsbike
fatty afid or the, fataté%}gci derivative after enzymatic -

transest eri FPREES Seread@dnan thg Sebet the RRY anbSOht eintrats. Tharthe fatpnddilci ng a
uni f or m pr ogkgtdAShiek SRR &ty t h POS fat obtained through fractionation of

natural fat. Further, byproducts generated during enzymatic
transesterificati Gresmagmizatived yodthatsdoc oaubsindatiefor Bh@BIMEBAViSE 2 high

transesterifJ-gation, .there achi eving cost _efficiency. 20 The product
bt i ned t oSN e P usatarAriE o dusts Whigh B sofgndcially el

rocess sel e¢tRdn. AV i | S i Lon. In
p buitR T ilus§ d AR IRRAL dnoiﬁe?ﬁ%g, RhUEN thr:{r A6 40P ﬁ@l{ %{I;]?flaé

solvent fractionation, any solvent, e.g. xane, acetone, thl
ket oné 0 et haRBOS Byundans in hateral pegpalbetiased as |ong as it can di ssol ve the
raw material fat.pln %)el vent fracilb;%nati on,, manufacturing efficiency may

be adj ust ed depean‘tlmﬁg Sh T YRRtors 0T G RGPmb iPyiRtigh have agondueted i exiensbEai ned

by di ssol vi sgdiheol @lerdome pesldeftof cHaferHFRMNneRlod s 1to
20 tinmes, preferably 1 to fo tinmes tchat of the fé)t.gr}%h]?‘gg‘\éﬁg%rcyﬁaﬂage

fractionati Bdasis Vel ars saft aad iquivkly melt intbe fumiutls ahditthends sot &atvcah 0 to

35C for abo 0 ntil 1t crystallizes. Wien _crystallization is
sufficientl gﬁ?’éaéfei zAJg% Qgﬂéy%%{?a&e&pfgtr%at% ?hﬁ% “é’@%&f%‘é@@ﬂ%t% lized
fractiléons ansurabreced Busi agd adehdfic@r thabughcdd afkl QAR P NHTRYIRE AGT i ed

out once or tw ILn the present invention, fractionation i1s perforned

ce.
once, t her efRPIEHOaFRESnthereRy ashigring the pregsmt PESIti®. cont ent of 50% or hi gher .
[ Advant ageous Effect s] Fat having a high POS content obtained by a
met hod according to-the present invention may be m xed with a vegetable
fat or a fralddisdnsurblereof, e.g., a 5Shard PMF and Sal fat, thereby

provi ding sigmlar. i.cal properties to cocoa butter.
Accordi ngly, cﬁgm?fg?‘\{%ﬂ?m nly provides effects of enhanci ng physical

properties and blpemB&nf 8S{ SRS but | oves_commeyfci al
val ue_due to an inc[%easgd POSEI?gﬁltgeEﬁ{ﬂeggaQ o%gﬁgdyvﬁl%tﬁgignféﬁ?mafa%

r epl ad@nenthavingsa high POScmatdnt by enzynrasictttvasestdrifieai@t o Maygetablesst ¢, val ue of

nat ural cocoa butFt rﬁ_{%arded as 10l owgrade and provide effects of
devel opi ng a fat E%o _tl?r_‘éﬁe”\ﬁmvc?ﬁn‘&%}? meg Spgr fat/having ahighRQ%vi ng
sof t text ure@nefefdresheuslidte bh® B botidR¥ ARk the method,

[ Technical Solution]
The foregoing aspects of the present invention are achieved by preparing fat
25 having a high POS content by enzymatic transesterification of vegetable fat or oil
and removing fractions having a high melting point through analysis of the
tnglyceride structure and melting point of the fat to thereby produce fat having a
POS content of 50% or higher.

The present invention provides a method of preparing fat for chocolate and



[ Description of Draw ngs] Fig. 1is a flowhart illustrating the
entire processes of a preparation nethod according to the present

invention; 15Fig. 2 is a flowhart illustrating fractionation of pal m oi
in fractionating a raw material fat according to the present invention;
and Fig. 3 is a graph depicting the analysis result of the

triglyceride conposition of a product obtained through enzymatic
transesterification according to the pr gsent i nvention. 20[ Mbde for

I nvent i on] Hereinafter, the present invention will be described in
more det ai | avinfdetiomire n€ng entymndiRerahodstPMMcagoexanpl es. These exanples are
provided for illustrative purposes only and are not to be in any way

construed as limt ﬁﬁleﬁ?é%?ég@rﬁfeﬁmmmwmatmmmmdg vdgeabld fanat | on

of raw mat erd:pl; : Le.1.. a POP containing fat was obtained
usi ng veget adlzlﬁ‘am% g%ttyoarmdoﬂd %g‘ 5 EriEg%)vd%ag?’?’a@zwaté%‘h%ﬁ{“ PSHSEHN and
dry fracti omaatetel fageeenkoving 2he faRly acid andFiHeSFattyi BeiOHY ivéfﬁ&%i ation,
1 kg of. pal moil conpl etely dissolved at 60C and m xed wt 0 kg of

acetone Af teg?yrfl?fg%@% frEatseriga Jaw| matedalviat Hnd psrioppieg &y frdvibnadet@ne was

not vol ati | isgRent fr4tofd td .50 .1 the oid _was tharoughly
di ssolved in acetone. %%ﬁﬁﬁég%lfﬂcﬁgﬁm%gegaﬁ ?‘é‘g oL dathrad deswtigm 5
for 3 hour s hanbeenhemowdyte ebiblinae drysfatiiAcd i@eiidng. vacuum filtrati on, thereby

separating into lid state and palmoleinin aliquid

Imstearin in a so
state. Here, t hep%la{F]%PrﬁF%ﬁt APYeHHOR, tﬁ’i‘ vegstable Bbos ok whisheisamgetable fadirod val ue
f 60 | il co 18+ i bt ai d th h
0 or | essfat or oil conthiih S GaORGs &%e&ﬂ%&ﬁ%%%gﬁ‘ﬁ%&%@é '%%qu}??f NGl OUd

fractignati on was conpletely dissolve gnal -
acet ol® Thesed intthe art. e, corOnwitdil, pelth kernd04, palh 30, dapolzaild sk 8Bwer oil

crystallize foll by vacuum filtration, thereby being separated into
a crystalli gcéyé) e% %@’}tllggtﬂn g‘?‘?& 94 bsf Wmi’é’oﬂ‘&iﬁ’ﬁﬁﬁﬁﬁw‘} fat yaprgo kenecl PVF
had a yi el dfaf B38f anllswreil @6t ShoPQPsRMEL N Bedieni? lgtg%c%tg?/%%f Bﬁﬂ? and

an iodine value of 40 was obtained. In dry fractionation,
was conpl et E¥Mpredi sdbysigedilht kelom aoidl (Gebcisiai indich afl),256d afwbtidfs reRchHr 30

hours and t ! fol | owed yacuyum fjltration, thereby being
separ at ed iﬁl%%r %g%{?%@{ Jélgéf%ﬁla%noélsgbqr?oé’bé{%?%%ﬁwg limifed, tBeraton in a I quid
statel5Here, the Ipahaprebait invdatdom 2 probéks Of ﬁ%@?(é&"tm@'é%etmg @b Ak ng val ue
of 60 or |less.. ;hg@gal m ol ei n obtained through fractionation was

conpl etel y a8 { Qotaimpg dgchaying seritent eliffencna5i@ mneta8d faoymatids add hour s
and then orystabkieel Lok (MRS ARKIMS L1S Lol LR ther sby, scparat ng

into a PMF in a so stat e and super ol el
PME had a ybset thethod56héctearftbrm dRORaCc@iHabb oA sé19ént HAiBKhRR depdidi: éﬁf" ue of
n

50 was obtai.ned, 25Ex |l e 2. Enzymatic transesterification
Exanpl e 2, _%Cﬁﬁgh@oﬂ_gﬁaﬁ’& E‘&t Orp?léﬁ%‘f’éﬁaqf’lﬁal_Exhlnwl‘eenl figmtomdtioad amy t h
SR2S SClsand o, S St YISt Kbl i st
Ther nmony ces?s|langas ihemsudissaha rewbpeetiddat o transesterification in a reactor
In the present invention, examples of the fatty acid or the fatty acid
derivative may inclode palmitic acid, stearic acid, arachidonic acid, behenic acid,
and derivatives thereof, such as palmitic acid ethyl ester, stearic acid cthyl ester,

25 arachidonic acid ethyl ester, behenic acid ethyl ester, palmitic acid methyl ester,
stearic acid methyl ester, arachidonic acid methyl ester, and behenic acid methyl
cster. Preferably, stearic acid, stearic acid ethyl ester, and stearic acid methyl ester
are used, without being limited thereto. Any fatty acid and any fatty acid derivative
generally used in the art may be used.

30 In the present invention, the raw material fat may be prepared by mixing the

vegetable fat or oil with the fatty acid or the fatty acid derivative at a ratio of 1:0.5 to



30equi pped With a stirrer (stirring transesterification). Separately from
the stirring transesterification, the raw material m xture was subjected
to transesterification by 10 continuously passing through a double

j acket-type colum filled with an enzyne (continuous transesterification).
Here, the reaction was conducted at a constant tenperature of 50C.
Accordingly, fat having a POP content of 50% or higher was obtained. 5
Experinmental Exanple 1: Analysis of triglyceride structure The
fats obtained by stirring transesterification and continuous o
transesteri flildati on in Exanple 2 were evaluated as toht he conposition 3nd
content of triglyceride (see Fig. 3 and Table 2). 10The conposition an
content of tri gl y’g’e‘thd%es\ﬁ}étr @VSW&Wi]é‘H%WCW@HGStWWWéd T%yd![tdd _
chr omat ogr a , | r..conditi Lsted in
ch ot od" agh e Ehichers ALISL IS SRR HATSEEATAL L ey lield
fracti onati end wesaturaind hyiden thesinn®) podiedn sed bhearlublieght peid sU°TaRE e thizgui d
chromatsogra hy and an e orgl';ﬁi ve |ight scattering detector (ELSD). 30 ul
of a 15 spBS TERT&A8 S30 - iPeERICHB%¥RE were filtered using a PEFE syringe

filter (25 mm O. 11 RUL el ~ Lal:
speci meg was inj e%’é e ?Jf?ﬁéﬁeg%{]zli%t opédgfrgpcﬁzlr&ym ,gceéltki gr%?gtlﬁzﬁjgég'ﬁs e%ftra&}éﬁ
hexane/ i sopitepy IRldgapoh glelamare Nisen michai, sAbpeegitluA miger, aRisiedpsnarBzus,
respectivel y,.and a fl ow {\ﬁie was 1 m/mn Solvent _gradlgil_nt elution (A B,
ViVv) was co}éla‘t?(??lésd #8F570 %ﬁt@g?nlﬁm’cﬂgh&ﬁ’i’“beﬁf’ﬁ?l% 179PY 0OHEHE: 45

20mi nut es, FheldfbrfRed! bnki@indShsTon WeBke. FHktMAN ALyBY SBrabl@BED N dyt es to
70 m nut es. TABLIIE]%%eEqui glrrrlents Agi | entﬁj 1200 ﬁ;LC yélﬁ%ns gngn Cg,gl?unn

NOVA- pick Cmsebgp on Themmamy®s danpgirgsusiame wad ewithoubdtebret lhmitéd kiteeeth, Any
Evapor at | Veeljd.ygﬂ:tspgﬁﬁg %5 ierelag-ll%e}ltd%clgoosgtio Iszlﬁssé:c)P in%genglc r%a%lgg%g]éd. 20 ul - Sol vent

The product obtained through enzymatic transesterification 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 or the fatty acid derivative. Through the process of
15 removing the fatty acid or the fatty acid derivative after enzymatic transesterification,
98% triglyceride may be obtained, thereby producing a uniform product as
compared with POS fat obtained through fractionation of natural fat. Further,
byproducts generated during enzymatic transesterification may be recycled as a

substrate in enzymatic transesterification, thereby achieving cost efficiency.

20 The product obtained through enzymatic transesterification may be
subjected to a process selected from dry fractionation and solvent fractionation. In
solvent fractionation, any solvent, e.g., hexane, acctone, methyl ethyl ketone,
ethanol, or the like, may be used as long as it can dissolve the raw material fat. In
solvent fractionation, manufacturing efficiency may be adjusted depending on the

25 concentration of a fat solution obtained by dissolving the fat in a solvent. The
amount of the solvent used is 1 to 20 times, preferably 1 to 10 times that of the fat.
Through dry fractionation and solvent fractionation, the fat solution is left at 0 to
35°C for about 1 to 10 hours until it crystallizes. When crystallization is sufficiently
realized, a solid is separated from a liquid and crystallized fractions are removed

30 using a filter. Such fractionation may be carried out once or twice. In the present

invention, fractionation is performed once, thereby obtaining fat having a high POS



Acetonitrile:hexane/isopropyl alcohol Gadient solvent system Detector
gain 1 Detector oven tenperature 80C Carrier gas N2 (1.5 L/rnin) 11 POP:
1, 3-di pal m toy1-2-ol eoyl glycerol PCS:

1-pal mtoyl-2-ol eyl- 3-stearoyl gl ycerol SOCS:

1, 3-di stearoyl-2-ol eoyl gl ycerol TABLE 2 POP POS SOS Reactant substrate

86.2 8.2 0.3 Stirring transesterification 27.6 51.1
8

content of 50% or higher,

[ Advantageous Effects]
Fat having a high POS content obtained by a method according to the
present invention may be mixed with a vegetable fat or a fraction thereof, e.g., a
5 hard PMF and Sal fat, thereby providing similar physical properties to cocoa butter.

Accordingly, the fat not only provides effects of enhancing physical

properties and blooming resistance of chocolate but improves commercial value due

to an increased POS content as compared with conventional replacement fats for

cocoa butter. Further, the fat may raise the value of natural cocoa butter regarded as

10 low-grade and provide cffects of developing a fat composition which can be used as

a filling cream having soft texture and is nutritionally excellent.

[Description of Drawings]
Fig. 1 is a flowchart illustrating the entire processes of a preparation method
according to the present invention;
15 Fig. 2 is a flowchart illustrating fractionation of palm oil in fractionating a
raw material fat according to the present invention; and
Fig. 3 is a graph depicting the analysis result of the triglyceride composition
of a product obtained through enzymatic transesterification according to the present

invention.

20 [Mode for Invention]

Hereinafter, 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
mvention.

25
Example 1: Fractionation of raw material fat
In Example 1, a POP containing fat was obtained using vegetable fat or oil

as a raw material by solvent fractionation and dry fractionation (see F 1g. 2).



15. 6 Continuous transesterification 29.4 50.8 14.7 5 The substrate
has a POS content of 8.2% before the reaction, and the fat obtai ned using
the substrate via stirring transesterification has a POS content of 49.7%
and an SOS content of 17.6% Also, the fat obtai ned via continuous
transesterification has a POS content of 50.8%and an SOS content of
14.7% which 10are simlar to the results of stirring transesterification.
Exanple 3: Elimnation of fatty acid or gatt_y acid derivative In Exanple
3, the fat obtained via transesterification in Exanple 2 was distilled at
0.001 nmbar and 250, &N eBY H8RONLDE H’&g o%k?ﬂﬁf bﬁ.v@ag'c?m?[etél?%i%%]?rg(ihg
15aci d derivative. Experinental Exanple 2: Ana ysis o rigtyc . .
cont ent 60°C and miked Wigh 10 keml whitode. tfer teamhiaineaeiad cREed Wah sts@ppbc aci d

derivative vwas i n Ex .3 eval uated as to the conposition of

deri vat] ve MBSHELIUEH L BPTRLERod Gh SR o0 oo PendireTons

qual i tati ve tharahyy disodlvadinOi@feC THE XibEsctRRA PG o Bbp a'nﬁ%g]rgm. |

chromatography_ (TLC). 1 n anal ysis, hi gh-purity reagent (Signa m cal s)
4

a hig
was used as & 38pwerrnd hysauystallised, dbllewed hp vecwiins Slitavied, uharebja_eqm@_iﬁt%ntz 5was
ais.

spotted on I rod.to whi.ch silica al um n

tﬁi nly and grétg %e: yeg‘g‘g?ﬁ%é)%éifs Eahttigﬁlh@?aé%%?lgtlﬁﬁélqw SF%%&'E‘TIFP ¢ B Weing
separ at ed ahdd degictd ofel) oflemirgnetusipdiicalial dr60fplesd LC- FI D. The sanpl e was
developed in a t contai ni ng a devel opi ng sol vent for 20 m nutes, _

fol l oned by conpl etefsFieReRHEMEK Palm stsays mbtaineda thdoysho frectiamtiom vadsy si s

: : : ; ditions
using TLC Fb&nﬁﬁ?éljy ﬁis§olké§d B940P Cafd Bi)}'é%sm%) rf:]lg(ﬁ%;[)l?a a‘éélgx?é. rg:elzmcx(’glyreIwas
listed in Table 3.” TABLE 3

10 stirred at 30°C and 30 rpm and then crystallized, followed by vacuum filtration,

thereby being separated into a crystallized fraction and a palm middle fraction
(PMF). Here, the PMF had a yield of 30% or more, and a POP containing fat having
55% of POP and an iodine value of 40 was obtained .
In dry fractionation, 1 kg of palm oil was completely dissolved at 60°C and
15 stirred at 25°C and 30 rpm for 30 hours and then crystallized, followed by vacuum
filtration, thereby being separated into palm stearin in a solid state and palm olein in
a liquid state. Here, the palm olein had a yield of 75% or more and an iodine value
of 60 or less.
The palm olein obtained through fractionation was completely dissolved at
20 60°C and stirred at 15°C and 30 rpm for 25 hours and then crystallized, followed by
vacuum filtration, thereby separating into a PMF in 2 solid state and super olein in a
liquid state. Here, the PMF had a yield of 55%, and a POP containing fat having an

todine value of 50 was obtained .

25 Example 2: Enzymatic transesterification
In Example 2, the POP containing fat prepared in Example 1 was mixed
with stearic acid and a stearic derivative at a ratio of 1:5.
The mixture was mixed with an enzyme separated from Rhizomucor michei
and Thermomyces lanuginosus and subjected to transesterification in a reactor
30 equipped with a stirrer (stirring transesterification). Separately from the stirring

transesterification, the raw material mixture was subjected to transesterification by



TLG FI D equi pment | ATRON | ATROSCAN MK-5 Detector FID(Flane |onization

Det ect) FPD(Frame Photometric Detect) Sanple anount 1izt Flow rate of
hydrogen gas 160 m/nmin Flow rate of air 2 m/mn Scanning speed 30 sec
5As a result of analysis under the foregoing conditions, the fats obtained
in Exanple 3 have a triglyceride content of 98% or higher. Exanple 4:
Crystallization and elimnation of crystallized fraction The fat from
which the fatty acid or fatty acid deriygtive has been renmoved 10in
Exanple 3 was crystallized to renove crystallized fractions by sol vent

fractionati epntnduelyypaksing throngh adbuble jacket-typd) csiginMeMicd Wah 08k, 1
kg of the fat obtained in Exanple 3 was m xed with 10 kg of acetone. After

the cont ai ndfORRAYOR Gerysiaritirationyt Hpisertha geactian wasecensrion eatwaongient
vol ati | i zed serh Bl P CMAR Mg R FaSRavh IS PR WRS0d Q" OUAN Yo

obtained.

Experimental Example 1: Analysis of triglyceride structure

The fats obtained by stirring transesterification and continuous
transesterification in Exa;niple 2 were evaluated as to the composition and content of
triglyceride (see Fig. 3 and Table 2).

10 The composition and content of triglyceride were analyzed using high-
performance liquid chromatography (HPLC). Analysis was conducted under
conditions listed in Table 1. The triglyceride structures of the fats before and after
fractionation were analyzed using reverse-phase high-performance liquid
chromatography and an evaporative light scattering detector (ELSD). 30 ul of a

15 specimen and 10 m! of hexane were filtered using a PEFE syringe filter (25 mm, 0.2
pm) and then put in a 2-ml vial, and 20 pl of the specimen was injected using an
autosampler. Acetonitrile and hexane/isopropyl alcohol were used as a solvent A
and a solvent B, respectively, and a flow rate was 1 ml/min. Solvent gradient elution
(A:B, viv) was conducted for 70 minutes, which was performed at 80:20 for 45

20 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
Column NOVA-pack C18 60 A 4 um (3.9 x 150 mm, Waters)
Detector Alltech, Evaporative Light Scattering Detector (ELSD)
Sample amount 20 ul
Solvent Acetonitrilechexane/isopropyl alcohol
Gradient solvent system
Detector gain 1
Detector oven temperature 80°C
Carrier gas Nz (1.5 L/min)

The triglyceride compositions of the fats obtained in Example 2 are

25 illustrated in Table 2.



15 dissolved in the acetone. The m xed solution was stirred at 0C and 30
rpmfor 3 hours and crystallized, followed by vacuumfiltration, thereby
bei ng separated into fat in a solid state and fat in a liquid state.
Acetone contained in the separated solid and the separated |iquid was
renoved by vacuumdistillation. Here, the filtrated fat in the liquid
state had a yield 20of 80%or nore, and fat having a POS content of 50% or
nmore fromwhich crystallized fat had begp renoved was obtai ned.
Characteristics of the crystallized fraction-renoved fat were identified
through anal ysis 80Pt hg-dipdlinitogl-Poldat] slpesepf (see Table 6).

In dry fractionatégg,_ 1 {<g of the fat obtained in Exanple 3 was conpletely
25di ssol ved at 60805yl ®eimitqvgd-dead-TesmelelwedC. Then, the fat was
stilted at 20C 1 Nngl 23 f0 and crystallized, foll owed by
vacuum fil trat i_on?o?hfei’?gﬁs;;&ge Iazrjgltelgglénlgg{og fat in a solid state and fat in
aliquid st HABLERe filtrated fat in the liquid state had a yield of 60%
and fat haying a POS CRR et of b ormoggg From whi ch crystal li zed
fat had be¢n Kafmvad:M@S 00T aged. [SChagactenistfgsoff the crystallized
fraction-renoveuak were[ 1dentifia@d throughfamatysisiof the nelting point
t her eof (se¢e faibterifitdtion 2y per|i mentldl Exarrpl%‘5 3: |Anal ysi s of
structure and rhtnumg poi|nt ozf9 A dl yceJ, |8de 10The 1ri g, | yceride

conposi ti on _arsesoricaiot of edch fat obt3

i’ned |vi a'%sbl vént fractionation and
dry fractionation in Exanple 4 were anal yzed. Anal ysis of the
triglyceride conposition and content was conducted using HPLC under

condi tions |istedlesubatrite his aTP@S taonginy o€ 8i296¢ before eelFeactith, the thaatbef or e

and after fractiqnation wa aqal zed using reverse-phase high-performance

liquid 15 Sﬁ‘%lr?gt‘%f‘a’rga@’ﬁf“iﬁ‘aa %_r’(Yf’e%%B%gaF éstPW%qﬁlogéaﬁtaePDggc@é@é@tfor

(ELSD). 30 b.79f addsaeGO®RoARM B0 Mol Aexane W8 Sulihd ShPdolihgs2 PEFE
Vi a n pl o

syringe filter (25 nm 0.2 pin) and then put I1n a 2- , a

t he speci netapsgstcrifivationdds a$iOfgcantend of 66 8hphet an $OBcomichtr dfl 16, 2a0which

hexaneghi sop .al.cahol r sed as a,sqglvent A and a solvent B,
respeg?i vel éls,%%gllrlll ftﬁglv?r Sa‘ﬁ% O&é EHIMPRIBYIPEM gradient elution 20 (A: B,
v:Vv) was conducted for 70 m nutes, which was performed at 80:20 for 45

m nutes, at 54:46 up to 60 mnutes, and then at 80:20 from60 mnutes to
70 ninutes. TABLExampledpkliminatipn effatty2edl eifa@yGréhdedvatoe Col um

In Example 3, the fat obtained via transesterification in Example 2 was

distilled at 0.001 mbar and 250°C, thereby removing the stearic acid or the stearic

15 acid derivative.

Experimental Example 2: Analysis of triglyceride content
The fat from which the stearic acid or the stearic acid derivative was
removed in Example 3 was evaluated as to the composition of triglyceride using
20 TLC-FID.
TLC-FID allows quantitative and qualitative analysis of an organic mixture
separated by thin layer chromatography (TLC). In analysis, a high-purity reagent
(Sigma Chemicals) was used as a solvent. About 1 pl of a sample dissolved in the
solvent was spotted on a chromaload (a quartz rod to which silica or alumina is
25 thinly and securely applied at high temperature so that the sample is scparated and
developed) designed specifically for TLC-FID. The sample was developed in a tub
containing a developing solvent for 20 minutes, followed by completely drying the



NOVA- pack C18 60 A 4 gm (3.9 x 150 nm Waters) Detector Alltech,
Evaporative Light Scattering Detector (ELSD) Sanple anmount 20 gl Sol vent
Acetonitrile:hexane/isopropyl alcohol Gradient solvent system Detector
gain 1 Detector oven tenperature 80C Carrier gas N2 (1.5 L/mn) 14

The nelting point of triglyceride in each fat obtained via sol vent
fractionation and dry fractionation in Exanple 4 was neasured using an
automatic raising nelting point tester, £X-871. A sanple thoroughly nelted
was put in a capillary tube to about 1 ¢m and the tube was put in a stand
and | eft forsoneeuin alarﬁofe'nnsﬁ@&ﬂﬁi@uﬁﬁgq{@-mﬂh&ﬂmyﬁ@%siﬁgrﬁﬁl@-ﬁ@%ﬁagﬁt 'n
a sensor and fixed, and then placed in a prepared tank cohtalning C

di stilled wareducied ypdarsthe eonditionsdistechig Tablet.. Tenperature was rai sed at

20 min fromgdfgfps25C, and then at 0.5C/ min after 25C. The nelting point
was eval uatgﬁ&nﬁg he automatic raising nelting _point tester under

condi tions |l i stEGH Tabl e S Al OMBHROBC BqWisent  Aut omati ¢ rai sing
mel ting point—t8RP _ Bx 871 Temperature rising 0.5 C /nin
g Deteotor ! FID(Flame onization Detect) FPD(Frame
Photometric Detect)
Sample amount 1
Flow rate of .
hydrogen gas 160 ml/min .
Flow rate of air 2 ml/min
Scanning speed 30 sec
5 As a result of analysis under the foregoing conditions, the fats obtained in

Example 3 have a triglyceride content of 98% or higher.

Example 4: Crystallization and climination of crystallized fraction
The fat from which the fatty acid or fatty acid derivative has been removed
10 in Example 3 was crystallized to remove crystallized fractions by solvent
fractionation and dry fractionation.

In solvent fractionation, 1 kg of the fat obtained in Example 3 was mixed
with 10 kg of acetone. Afier the container was closed with a stopper so that the
acetone was not volatilized, the mixture was stirred so that the fat was thoroughly

15 dissolved in the acetone. The mixed solution was stirred at 0°C and 30 rpm for 3
hours and crystallized, followed by vacuum filtration, thereby being separated into
fat in a solid state and fat in a liquid state.

Acetone contained in the separated solid and the separated liquid was
removed by vacuum distillation. Here, the filtrated fat in the liquid state had a yield

20 of 80% or more, and fat having a POS content of 50% or more from which
crystallized fat had been removed was obtained.

Characteristics of the crystallized fraction-removed fat were identified
through analysis of the melting point thereof (see Table 6).

In dry fractionation, 1 kg of the fat obtained in Example 3 was completely

25 dissolved at 60°C by stirring and cooled to 20°C. Then, the fat was stirred at 20°C



Nunber of sanples 8 Pretreatnent conditions -St (10 mnutes) Detection

system Det ection using special photoelectric sensor Heating device Speci al
coil -type heating heater 400 WStirring device Variable speed notor
6 Triglyceride conposition (area %9 Melting point (C POP POS SOS

10

15

20

13
and 30 rpm for 20 hours and crystallized, followed by vacuum filtration, thereby
separating into fat in a solid state and fat in a liquid state.

The filtrated fat in the liquid state had a yield of 60% , and fat having a POS
content of 50% or more from which crystallized fat had been removed was obtained.
Characteristics of the crystallized fraction-removed fat were identified through
analysis of the melting point thereof (see Table 7).

Experimental Example 3: Analysis of structure and melting point of
triglyceride

The triglyceride composition and content of each fat obtained via solvent
fractionation and dry fractionation in Example 4 were analyzed.

Analysis of the triglyceride composition and content was conducted using
HPLC under conditions listed in Table 4. The triglyceride structure of the fat before
and after fractionation was analyzed using reverse-phase high-performance liquid
chromatography and an evaporative light scattering detector (ELSD). 30 pl of a
specimen and 10 ml of hexane were filtered using a PEFE syringe filter (25 mm, 0.2
um) and then put in a 2-ml vial, and 20 pl of the specimen was injected using an
autosampler. Acetonitrile and hexane/isopfopyl alcohol were used as a solvent A
and a solvent B, respectively, and flow rate was 1 ml/min. Solvent gradient elution
(A:B, viv) was conducted for 70 minutes, 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 4
Equipment Agilent, 1200 HPLC Chemstation
Column NOVA-pack C18 60 A 4 um (3.9 x 150 mm, Waters)
Detector Alltech, Evaporative Light Scattering Detector {ELSD)
Sample amount 20 Wl
Solvent Acetonitrile:hexane/isopropyl alcohol
Gradient solvent system
Detector gain 1
Detector oven temperature 80°C
Carrier gas N, (1.5 L/min)

TABLE



Before crystallization and elimnation of crystallized fraction 29.4 50.38
14.7 40.2 After crystallization and elimnation of crystallized fraction
28.1 51.3 14.9 34.4 The triglyceride conposition and
nmel ting point of the fat obtained via 15solvent fractionation are
illustrated in Table 6. As a result of analysis, major triglycerides,
PCS, and SCS, did not remarkably change in conposition. However, the
nmel ting point of the fat was 40.2C befogg fractionation, but changed

10

I35

The melting point of triglyceride in cach fat obtained via solvent
fractionation and dry fractionation in Example 4 was measured using an automatic
raising melting point tester, EX-871. A sample thoroughly melted was put in a
capillary tube to about 1 cm, and the tube was put in a stand and left for about 10
minutes in a freczer. Then, the sample was put in a sensor and fixed, and then placed
in a prepared tank containing 10°C distilled water to measure the melting point.
Temperature was raised at 2°C/min from 10 to 25°C, and then at 0.5°C/min after
25°C. The melting point was evaluated using the automatic raising melting point

tester under conditions listed in Table 5.

TABLE 5
. Automatic raising melting point tester,
Equipment ' E%{—871 &P
Temperature rising 0.5°C/min
Number of samples 8
Pretreatment o .
conditions -5 (10 minutes)

Detection system Detection using special photoelectric

_ sensor
Heating device Special coil-type heating heater 400 W
Stirring device Variable speed motor

TABLE 6

Triglyceride composition (area %) Melting point

O
POP POS SOS -

Before
crystaltization
and elimination 294 50.8 14.7 40.2
of crystallized

fraction

After
crystallization
and elimination 28.1 51.3 149 344
of crystallized
fraction

The triglyceride composition and melting point of the fat obtained via
solvent fractionation are illustrated in Table 6. As a result of analysis, major
triglycerides, POP, POS, and SOS, did not remarkably change in composition.

However, the melting point of the fat was 40.2°C before fractionation, but changed

PCP,



15 to 35.5C after fractionation, which shows that fractions having a high
nel ting point have been renpved. TABLE 7 Triglyceride conposition (area
%9 Melting point (C) - POP POS SOS Before crystallization and
elimnation of crystallized fraction 29.4 50.8 14.7 40.2 After

crystallization

15
to 35.5°C after fractionation, which shows that fractions having a high melting point
have been removed.
TABLE 7
Triglyceride composition (area %) Meh;f(g: )pomt
POP POS SOS -
Before
crystallization _
and elimination
of crystallized 29.4 50.8 14.7 40.2
fraction
After
crystallization
and elimination
of crystallized 29.3 51.2 15.3 34.6
fraction
5 The triglyceride composition and melting point of the fat obtained via dry

fractionation are illustrated in Table 7. As a result of analysis, major triglycerides,
POP, POS, and SOS, did not remarkably change in composition. However, the
melting point of the fat was 40.4°C before fractionation, but changed to 34.6°C after
fractionation, which shows that fractions having a high melting point have been

10 removed.
Through the aforementioned processes, fat having a high POS content (50%

or more} is obtained,



and elimnation of crystallized fraction 29.3 51.2 15.3 34.6 5The
triglyceride conposition and nelting point of the fat obtained via dry
fractionation are illustrated in Table 7. As a result of analysis, ngjor
triglycerides, POP, PCS, and SCS, did not remarkably change in
conposition. However, the nelting point of the fat was 40.4C before
fractionation, but changed to 34.6C after fractionation, which shows that
fractions having a high nelting point h?ge been 10r enoved. ' Thr ough
t he af orenenti oned processes, fat having a high POS content (50% or nore)
i s obtained. [CIAIMIJAI MS] [ C ai m 1] A met hod of preparing fat
havi ng a high POS content conprising: enzymatically transesterifying a raw
material fat prepared by m xing a 5vegetable fat with fatty acid or a
fatty acid d?Eﬁ tfve; removing the fatty acid or the fatty acid
derivative from hg enzymatically transesterified raw material fat; and

per f or m ng fraCtiAﬁﬂéthMloﬁp}eﬁéiﬁgfféﬁhaWﬂY@h@bst&ﬁr ggg%p,?ﬁ{ or fatty
ract

acid derivative are renoved and elimnating crystallize i ons.
10[ d ai m 2] enzymétisatbhbansssleniving @ rav chaenml 1fat whemsidnby heixiggat abl e

f at coqprisg?%ﬁg%ggghaghgﬁ§§&¢ﬁggﬁgbﬂ%ggggggﬁor fat containing a fraction

thereof [Cla . 4%ng to claim1, wherein the
raw material fat emopingsths faty acid or the fatty acid derivative from the enzymatically

transesterified raw material fat; and

performing fractionation on the fat from which the fatty acid or fatty acid

derivative are removed and eliminating crystallized fractions.

10 [Claim 2]

The method according to claim 1, wherein the vegetable fat comprises a

vegetable fat containing POP or fat containing a fraction thereof.

[Claim 3]

The method according to claim 1, wherein the raw material fat comprises a
15 mixture of the vegetable fat with the fatty acid or fatty acid derivative at a ratio of
1:0.5 to 1:10.

[Claim 4]

The method according to claim 1, wherein the enzymatic transesterification
1s conducted at 30 to 60°C.

20 [Claim 5]

The method according to claim 1, wherein the removing the fatty acid or the
fatty acidr derivative from the enzymatically transesterified raw material fat is

conducted at 0.001 to 30 mbar and 100 to 300°C.

[Claim 6]



15m xture of the vegetable fat with the fatty acid or fatty acid

derivative at a ratio of 1:0.5 to 1:10. [d aim 4] The et hod
according to claim1l1, wherein the enzymatic transesterification is
conducted at 30 to 60C. 20[C ai m 5] The net hod according to claim

1, wherein the renoving the fatty acid or the fatty acid derivative from
the enzymatically transesterified raw naterial fat is conducted at 0.001
to 30 nmbar and 100 to 300C. [Claim6] {7 The net hod according to
claim1l, wherein the elimnating the crystallized fractions is conducted
by mai ntaining a That mstlodtacoordate © dlanb0Grhérinath)efininating the crystalliZédcocoa

butter equiyal ent .co r|S|ng the fat prepared accordlng to any one 5of
clainms Ito éactlons 18 con ucted by maintaining a fat solution at 0 to 50°C

[Claim 7]

A cocoa butter equivalent comprising the fat prepared according to any one

5 of claims 1 to 6.



