1 [ DESCRIPTION] [Invention Title] FATS AND O LS FOR REPLACI NG COCOA
BUTTER FOR CHOCOLATE, AND CHOCOLATE COWVPCSI TI ON CONTAI NI NG SAVE

5[ Techni cal Fi el d] The present invention relates to a cocoa butter
repl acenent fat for chocolate and nore particularly to a replacenent fat
for cocoa butter which is prepared by a nethod including fractionating a
vegetable fat or oil, preparing a raw nmaterial fat by mxing the

fracti onated vegetable fat with a fattyjacid derivative, and enzynmatically
10 transesterifying the raw material fat, and has a weigh ratio of POS/ SOS
of 1:1 to 2: IDESRRIPFEEht invention also relates to a chocol ate
conposition epared_usiyng the replacenent fat for cocoa butter.

[ Backgr ound %“tv%atf?ndgﬁgj)a butter 15Chocol ate generally contains 50% or

| ess of sugar, 30 to 50% of cocoa mass, and about 30% of fat including
mlk fat. The content of cocoa butter anong chocol ate fat varies accordi ng
to the kind of chodbPatANDbu@lliSs GoRer REPLASHNG 60%WOA BUTTERod@@RbULt er

but t hSy | i t t tent: 48
o 00 of  EhOETE AN RO LR T ORI ORI TR e Sewrter 20
triglyceride, 1% of free fatty acid, 0.5% of nonoglyceride or diglyceride,

0.2% of. sterpl, and 150 to 250 ppm of tocopherol. Triglyceride of cocoa
butt er “has al Schmctlfiigldhni ch is 75% or nore symmetrical and in which oleic

acid is |l ocated t - ition.and palmitic acid an teari ¢ acid
are |ocated at t(rj:lt’ehe nfgslcﬁ glrlil e@ﬁo-%';elﬁgegit ot g?al?lﬁgebéféﬁifc\?’é‘leﬁ}t.gtﬁ’éﬁ O‘B’E‘?t?er
incl udes 3dartdmésdpaticRBBy t@3 rtladBkendfat FoBcoRaaMted ¥hicd it pepRfedAPa Whi ch
mainly forma s%mrﬁit’\ﬂiiic | structure. ~ Herein, the term"POP” refers
to triglycePFhediclyding fragieaging ajvgestabl fitar o, prepaing smwomptesial fabhy and
pal mtic acj . ok - 0sit.ions, The term " POS"
refers to tCllrn ?g?gg%r%%g‘%f‘%gdmﬁ{’%%&g g#g;l g@?% s c?dogeﬁvgdv%tanfl ﬁgzynﬁat]scﬁmé

posi tilBn andarpestenifying the rav anatkriat Biarand has bovedth Btie o POSEDIToRN tHalimi ti c
acid are |l ogated at the sn- ages sn-3 positions, respectively. The
term"SOS" t&f B‘Fe§e‘-‘ttdn¥f’“ttﬂoflq%]‘§i3c HEete A sherelateosamrosiendoeparedesingdhat t he
sn-2 posi tiRplad@Hesiiradbt ocdsbige2r € | ocated at the sn-1 and sn-3
positions. 5 Unless defined otherwise, the units "% and "part" denote "%
by weight (ww%" and "parts by weight,"” respectively. Cocoa butter
has a nelti d i nt %f ?2 to 35C and a solid fat content (SFC) of 71 to
88% at room e%%%ﬁpg? Pjét (about 20C), starts nelting at 30 to 32C, and
substantial ly nelit soédabhtet 0 35C. Since cocoa butter rapidly nelts at
around_30C, 10 cocoa butter is solid at roomtenperature, whereas it

qui ckl¥y el ts i nGheeolnisgencraliyl cotains fPYvirdes of stigaesil tog0&haf @reat mass,
nmout h-feel ., it i t hat. sueh nelti aracteristics of cocoa butter
are due to 11 eaﬂs@1 FrT’rkjlg}t@/}r’lquj?fc % r%%?%?%.mﬂ& fa f%b(‘?%{‘%? EPCAFa BUlERTT BPRt
conposi t i orhoeslatedamntagis sccofding todthy &8id GFRhIENABAN % QRAMIFaBoRT6095 1 9i N,
whi ch cause differences in properties, such as solidity, "15
solidification speee byteri(gecapibuster)Hs fatebininrd froms theosced Gravas ibeamniat of

symetric f Vj ) Ld.jin.t sn- Ssitio Mal aysi ocpa

Ut ter has Srihe K0k 20 S by’ ARaE it KRR b0 SR PfEREni 11 an
cocoabut t eriglyeside, PGSof fiat énty afid, AN 260mahosHride r&aggl @kdé 20 aner

Ghanai an cocog bu tﬁ‘{ ha;a PCS content of 43% and an C% content of 26%
These t hr e e d89pir% & 250 armn infocgphapelp Trizbyassde caft epcoartyittay s am 13 t o
15% Regar @ip&usokhidh ty750 i i .S ithe sol idest, Brazilian
is the softest, an%lgl&%ﬁsa%/ghﬁ*% %gn%g%%%lm%ae%ﬁm%hf Olg’lc‘fl alcﬁﬁf‘ l;ll‘?ca?—e&rattﬁ:éer,

sol i di fi cash-@npeypiéed and pdinfifie medt and steldc seidearonoetedast $eldndi byd iy ch is
78 10 m nut es i n_Mal e%/si a?}?cocoa b%e&f,ﬁ 300 51 minutes in Brazilian
cocoa but t PSTUGHY rEBeCg {19503 kUt prlndes 3dde 48%RfR@Y. 23148 39% weyPScenent

fats Xsor ceg@as RI1%BLEPOP, whi(ﬁxﬁ&iﬁlmﬁﬁ%%ﬂﬁﬁ&ﬁ 415u08fRl ned from a natural
pl ant, supply thereof changes according t weat her ¢ anges. Further, since

cocoa butter is Hsisinshe/ermyEQR abfees foatrighyrdridé in ahwhused atidris thaeal ate as
a substit uineth]::%ﬁ-f}%%ﬂ%ﬂ%%htp%fmitiglajtgigs ?LI‘LGID ?)}:a{tg&j etltethf]; Sr;[—f and sn-3 positions.

The term "POS" refers to triglyceride in which oleic acid is located at the



30i ncl ude hardened pal m kernel oil and coconut oil, which are not

conpati ble with cocoa butter. Substitute fat and oil for cocoa butter is
classified into a cocoa butter 3 equivalent and extender (CBE), a cocoa
butter replacenent (CBR), and a cocoa butter substitute (CBS) dependi ng on
production net hods and constituents. The CBE is conpatible with
cocoa butter, has a simlar triglyceride conposition to cocoa butter, and
requires tenpering. Exanples of the CBEanclude a 5 palmmddle fraction
(PMF), Sal fat, Borneo tallow, Kokum Shea butter, and fat fractions
thereof. |t Sns? Repdtiom andpalniicomidutd @earicsacid aedeanct didambpanniticigti@ are

fraction and fat ving, a high SOS content, to prepare fat simlar to cocoa
butter. qoca%ed’lﬂzhecﬁRl f‘%‘i]%{;’lpﬂql?‘?@drqsﬁ?d%’ﬁlﬁfai ned by hardeni ng soybean

oi |, canola oil, ®hémiSODretROrol d #&1yderide td GHicH 54 ' Qi d
and solid mxed state at room 10 Ot e&rr%eﬂF ature The 8%%@%‘2%% }adﬁPtaege&l{:]%coa
butter to a SBerRuitionand sieariapddtaedoqatad atdedsnt eapkmi-hposiflhis. CBR has a

steep s ope of an i d hi oxi dat gn stabi|ity dye to increase
in nel ts'dl ng poi nt gﬁ@%ﬁ%ﬂ‘%ﬁﬁm‘sg?ﬁw‘gﬁ hdé’ ééae ipgrt':'ofi@i&%?e o b¥iWeear t
har deni ng, i(Wt%gsand "pirtd byCRBIERIM re@beckiv@ls acid and thus is nutritionally

deficient. The CBS is obtained by hardeni ng some of vegetable oil and fat,
is not 15 conpat £9ta8 buftemhaseopeltibgpoist of Bat 35°6 apid acwolitl €attconfent 8HA)C

acid, and d tegbegul I ring.. Th S | s_conponl sed_for coating
in the baki ‘%SS”% 188554 3 fobfi %%ﬁ%%&frrﬁa %ué‘égf’@d Stﬁ?‘s ?r{‘d%?‘%&b] i 32°C and
transest eri ybstaptiphy mcke a8 t@B5°@IBIn€OERBY bulér rapidfy mafs ﬁ@%ﬁé@@ﬁqc m xi ng

W th trOher tg‘ggeﬁ)&of har d@ned vegetabl e oi|. However,” in the presencé of
moi st ure, f SPCOR ST s spky PHGoR I§gRragEpt whrreastit fuickly enelisiia ther mouth and

20hydr ol yzegydugrol RiciOLf ] b dor, yand.are nytritional]:
deficient due tgrol agri C gsch?‘? ‘and RS %%%@38%8&?55%(}(“% g’raé ﬁ’l‘ﬁgrlﬁaﬂ%ﬁal |y
defi ci ent apkiracténistics oi@ene bsted afeitet foabssyasaeeicairgehu t h texture, e.g.,
they quickly nelt.in t@e ITDH'[ h, ,§BE is increasingly used. CBE is nostly
prepared by m xi ngPe8BsPTHeE hb3s, dillSrapth sempettionsa apg” coantenjsent] triglyceride
esterificat j&en¥nbbndlR3loMoful: (Whagl . | by _fracti tion of
pal moi | at ?t?out %l:n%. A CBiégglénera %33%%%&5%%%%% ésuc?ﬁér?ﬁggﬁ‘i}?y(an

consi 4Pi ng #tlidification 3peedobr MERjkel Bot exabfile,ofs BICGmpodilicd dfeyBaéned £505,
whi ch has a,_hi.gher. cont en of .POP. and and a | ower content of PGS than
the trigl ycléarviu?&&_c%:n%%i}nt' Sﬁn&p@%?’gﬁg’é@@@%@@ hapeBOS qapepob:  43%
SCS: 26%) . 8DRhME a8 BOPERRRR b 86%0tvhilaBraiBad dRBS bﬁt‘téar%gﬁ Qrpgyyg) %%Jt'o? fat
and 2 6 enot es

content (SFQ at different tenperatures. SFC between
har dness of #4%atand gpEOY comg 2296 anth §i1R0Ganl eomndsitionhts 4 POISStcaRaE of and

SFC at 35C gfe [.e t X] , ich refers to an,extent_ to which
fat renai nsgvf) t gu%rpél% cg(?nf%ne(%f??% Ea R £FR02utEE, Bave, sl POP
r epl a2@ment consdntusmaging dont 18 ¢oll 8% Regar@nnsiotefg dMhRyhay e%%ag)%g#ﬁ'théy when

their SFCis Hlﬂ%g at 30C or less, sharply decreases at 3 or nore, and
is very | owolifestsBragilignpisethej softestyrsad afapr has @ meeddap lewelvel solidity.

Conpari ng tfgg . er-.mith that of the CBE, .fhe E having a
hi gh SOS cont eﬁggﬁgélﬁggfog'\?\%rg g‘gf(fi 1gf;é“re§g8 g SF‘@%QY‘?CH% S‘tﬁFthyeW 5UBtr .
However, t he) GBmtdsaini Malagsiin gheoS@RHEARIONE 5NafndediOBRIIBEGodba BQG:0r Nore
t han cocoa butter, and thus has a solid feel and | eaves a substanti al

aft ert ast e 3 el HBimycs Glanaing cgeaahytised above, difference in SFC bet ween
the cpgoa butter and the CBE, i.e. property difference, is due to
difference in triglyceride conposition between the cocoa butter and the
CBE. The CBE hasZ2aR¢nlafemeonfaenior obcor@Rttand SOS, whereas the cocoa butter

has a high POS cgntent. POS and .PQP have nelting points around 35C, while
SCS has a nelti n§‘ﬁ88i°ﬂ‘f°ad?%%‘?ié OHE%JPG@R?%@ ngtupgl plansagpelyribensef thanges

15r el at i velaycdrame t@tved@er HanbBY, Eufthleks I Rk - veoktd od Res
Technol ., 20086, 22:385-3913)11.%’ ’Regﬂgﬁi}mt&‘ dr & sSlg’e‘t‘Feén&[’]teotggrd

chocol at e A o drs usest forrchppaatetdsansdbatititafid dosonbaternSiidhosibstigayviang an
afterdpaste.since, | ickly nmelts in,the nmputh.. Accordingly, a soft CBE
whi cr?.f\las é%éé'?%a}slaérger%&’%rﬁ%?l Ahand ferays 8@# WWE 29 1ebRPERtiHa &viteen
devel oped. cdtwe nfet. SIBEINASTa8 ahd b AFE 86 dod DuGENRQFALIFRR | to 45%
of POP, 10 to 15% of PCS, and 30 to 35% of uSC)S. Theiﬁggflf%tggBﬁfyﬁgg’uﬁgrl 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 room
tenperature, which may cause a bl oom ng phenonenon.



25Most of the currently available CBEs are allowed to have hard or soft
properties by adjusting a m xed ratio between SOS obt ai ned t hrough
synthesis or fractionation and PMF having a high POP content. However, the
CBEs do not exhibit an SFC curve having a steep slope, unlike natural
cocoa butter. US Patent No. 4,705,692 discloses a substitute
conposition for cocoa butter 30which includes SCS, PGS, and POP and has a
hi gh SOS content, in which the ratio of 3stearic acid to palmtic acid is
1.5:1to06.0:1. 5 JP Patent Publication No. 1999-243982 discl oses
fat havi ng aquivilghtyawl extendeo @)t howwcod bhtter tephlePG8 EBRprind prodiaced by

transesterifigcati i P content i.s |ow .18 % ar | ess, whereas
POP cont ent %Ptgerﬁflgszﬁmt%éﬁgj g@’e%’%g 03%0‘536@01& MG GsHR B o0 50 wt %
In this respect, Tﬁwmqgs&rﬁﬁu&e%ﬂp cBYdH Besbzimg »IERiLANSY RN PCS.

JP Patent Publication No. 2008-154555 di scl oses tat and oil for chocol ate
havi ng pr opé&pmpesition legiogeaptterand roguireabemparipgi Bxarmplesroiths CBEhiachidn at he

fat and oil a on 0, tp 60 % OP content of to 10
W % a(n%d a Ei%gfﬁlﬁldrkésﬁ 8&% t(@%)c%ﬂﬁ%hﬁ & %P&VO%OEE%’ §ﬁ8ﬂ E&“cﬁ?l‘i‘éﬂt s of
1.1 to 1.8, fiaeibrs higerSIOIt IORAG L Mat ScdarR@eels rhiRad whlhey C%qm widdidRadief and
SQA contents. Thus, the fat and oil includes a high SOS content.

These conved®d BhBvingt Rigd> P eeriensrio prpazeat Binilar igrcoeproldieat e having a

hi gh SOS cont ent + e : d - . whi.ch are spft and
quickly nmelt int Heé 8rr%gt 3 %)(r?\lgﬂﬁgu%?gg&%ﬁﬁ%}g\%@ggéﬁg%% %%? as ’e‘fa‘nﬁﬁe‘?lgas
they do not pglut oitngahthsiltke libanliiB seheipeamt liguidaidiselid socibsthidtd @bom

In particular, since ﬁét currently used CBEs have a high POP content and

a hi gHVsos Egmeatire. Tie(BRsEp TFRIASE 98 PWIRFdo & CETSHE CuREIdogs netiosdt o A
soft CBE ha i r i r af. by
possi bly caﬁegiﬁ{rﬁ%giﬁ 'aig%o%%R%s%hsg%e@%ﬁ%%ﬂ Z%O%%gm fmﬁ%‘?g}gﬁ sﬁg&%{g)&f&@?%evel op
a new r epl adesenbctat it nedtirgmottdog SR, Howavet, kimcethet CRR higprepadet ukiaxt ur e,

and forns soli rystal qQ. not tq cause_.a bl oom ng.phenonenon.
[ Di scl osur Z]’arlf g‘@éﬂﬁﬁ%éﬁ ﬁ%%ciﬂazﬁ?nt%ﬂ%gaﬁg&@ﬁ?gmwgrﬂq 'ig‘)‘}"‘élyd]ieﬁ%‘é‘ﬂted to
sol ving probl ens jh thatis %b@ﬁﬂé(ﬁﬂ&ilﬁﬂﬁ:hin%%ﬁﬁésf FosttdD LY arvOkd dis

| eaves a substantial aftertaste in the nouth and a conventional soft CBE
causedda bl conpaiipleptish opeadmtizt, has o migleapéerd olitagric and, usd doaseudt adquire

provi di ng a_repl.aceaent t. for cocoa butter ich neatly nme in the
mout h |i ke E%I%F% %(g:zﬁ%d?toé’ﬁm %\Hsﬁcg o5 6P }?ta}ee{’a%ﬂ% “%J%‘Zénao'tg cause
a 30bl oom ngerRh@RyQFEReR by Bardening or%sé%l‘:&ﬁ?iﬁ% paltY RBtnePSil lafid @b&dhupbired at
providing a replacenent fat for cocoa butter having excellent texture,

qual ity, fufidiasmasesery.prdes vathi etbepypereet hardened vegpiableeibtiovedvat,ditn t he
quality of o] . 1L d.. ocql.ate inste of nat.ur al
cocon butt elFe B of Mibiste,. B A1 Hax RS B Soh@ 87 TP, Pl 5%,
chocolt e chyieisiéd dre ©rmalds Betolaban slamPesind 28 nheioadty eEcisidwe b he

repl acenent_fat for cocoa butter. [Technical Sol ution]
lauric acid.

Since CBR and CBS are nutritionally deficient and exhibit decreased
functions associated with texture, e.g., they quickly melt in the mouth, CBE is
increasingly used. CBE is mostly prepared by mixing SOS rich fat synthesized via

25 enzymatic estertfication with a palm mid-fraction (PMF) obtained by fractionation
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%).

30 Physical properties of fat are identified through solid fat content (SFC) at
different temperatures. SFC kbetween 20 and 25°C denotes hardness of fat, SFC



In accordance with an aspect of the present invention, a replacenent fat
for cocoa butter is prepared by enzymatic transesterification and has a
POS/ SOS content 10 ratio of about Ito about 2, preferably about 2. It is
important for the replacenent fat to have a P05/ SOS content ratio of about
1 to about 2 so as to exhibit simlar texture and characteristics
(smoothly nelting) to natural cocoa butter. Conventional nethods focus
merely on increasing SOS content in order to enhance texture of chocol ate
but nention neither POS content nor the P05/ SCS content ratio. Thus, the
15 present ibatrertiXnardi 3¢ demted heat trigsthndes tind BFE, att35at & moR] agpmmnt f at
for cocoa butter has.simlar texture or chharacter_i stics to natural cocoa
but ter by adiRlieFng ST BHS e SR dhovHieh f% remais gifhont qecklyultins

The repl aceqRba bafier! & cdcBs MttBH tdpiceMehOFA A8 G éﬂb@g]ﬁ{eei?‘sen{bﬁlsfdgyeﬁnt%l onts
prepared by a nethod including fractionating a vegetable tat or oil,
preparing aheregocdOruahityerhan themtSReYistiigh aBoPler lesachinphaietcacegatmble f at

with afatty acid derivatjve enzymati cal | ransesterifying the raw

mat eri Al fa#m?ﬁeea‘b SR RA AT 3%28??681%%9@ Wﬁ?‘héﬁéif?@}%ew-ng t he

fatty acid derivatomgarfpQe She AMBYSBbiERNiN hiaIRSEBE Me?‘fi?lﬁ gipgLer i al
ally

fat. Renoving the fatty acid derivative fromthe enzymatic
t ransest er i MgaP@anententds allowgr ShEyat BE°C ondhss thed th¢ c@:0d Mitttn ERGvavegr

25and 100 tg 3009, The fat i.d_ derivati.ve be siearic acid

derivati ves?lef o eguR Iae}:,”g’]tslﬁgfff’?‘fﬁ?ﬁihﬂs&m%tfergzz%/:e?t%&r ¥ dapredhaf ¢ofofet hyl
ester. butteEngnd thus Had £8ol&d [deBbnd BvELa Subtaklibll Michhstd i BRELBAKE AkAL OF
oi | vvlbh a fatty acid derivative at 1:0.5 to 1:10. The
presenl i nveseribel povge Hiffsrerpeain BBC| batween theepices dmttar ahdithé §IBR ciooa
30butter why : adj ¢ 3 content ratio is .prepared b
enzymat i cal ‘) Ig)B a???}ig‘%sestégf ?ﬁgitﬁéﬁfg&%‘fyﬁeﬁh%}%}' a e&PmBP?lgg%g’eé’E‘ieﬂs%an a
substrate aecmtondatten an the GBEIUrhGBENsrEkigh icoMent T$TEOP LhE STBDhakRnENt f at
is identified to have S simlar conposition to natural cocoa butter

t hrough analy$Peodoputicr Bag 2 hghy @ icqatent PG andL OR-hiryaaelting pointe proané ment
fat is appl : t 1.t 1o ed by . uati gn of
functi onal gﬁg:’ B@lelfs%e%ggl ?%/% ’%F’%%gﬁ% ?Igs(l’ig?l ,{({.}?a%ﬁ%wvg%% f‘#%n%%‘é?"éﬂg Brovi ng
that ihe replaivelydnrd fta30°Corr mowaA ldkshhdin Towiat & dhs Eih @ogd R ek théckol.,

chocol at e igstead. oa butter. Exanpl es of the vegetable fat
or oil may é@érg&e%&sﬁ? egetable fat or oil generally used in the art,

e.g., coconut oi [RecBlyMikes Reh t@nhyto%ﬂlﬁcblaf&@ﬂﬂhQS %bh’raﬁ#ptha?i%a]}(!l ower
oil, soybean oil, cotton seed oil, rice kernel oil, corn oil, olive oil,
shea fat, nidglts keatneithdustlcaBog reso aftedtdstavsinoe lit iquizklySheite ainsthenepter a or
Pent adema b r a) ., Sal -9j Sher ea ,robus i1), or kokum oi Garcini a
i ndi ca oi | ﬁ%@ﬁ%& ab‘”*é’%n&%ﬁ ﬁiﬁ?g‘df‘?ﬁméf*&?b&??& "oy ﬁé“ %%%%PGFW@L?M, a

proce3@ of dongst hayiRchigvalegat atlegoftatBRMa®k |f.ri% Sedrfle cdmpBiitidh ﬁhcgucf
contai ning fat havi gg content difference in saturated fgtty aci ds and

unsat ur at ed*F 814570 SEFEE. 19 éonl §¥gef BOP candal0 9r3585 bf BEN. Tht eofit SIBE hmda nay be
conduct ed selected from anmo ry.Jracti.onati on and sol vent
fractionat ﬁé‘r‘{asc}igéﬁe&gl}lén %ﬁe%%eér?‘tgﬁfi @PE%PF%%Q%# tda@‘n g{j@t‘%\ﬁar“eprf’ﬁ’%eéPﬂbi | raw
materi al s. textusodhoesiatef Biacloconat fopm, so@iﬂkr%@ily 8NfoonftethperAMG% 2RBichaa S ONe,
nmet hyl et hyl ketagne, ethanol, or the 20like, nay be used as long as it can
di ssol ve r £f*iet Bpp@ingphenomenon. |y the present invention, exanples of
the fafty acid dgfjsyaki ' itic acid.ethyl ter, stearic
aci d ‘ethyl ester, ar acrﬁ%gﬂlﬁgnﬂgg%ggﬁ%#;ﬁ%t %IF,ﬁch?dbtgh%Wegﬁa&gi% Why|

est eL : dor gmdmmgescb)aﬁﬂjldsﬁr@; iayﬂlixeﬁtrﬁiqhbsth&aﬂi iSOF@ﬁtdiﬁBiEttlﬁM{lglﬁﬁqﬁﬁesfis o
arachi doni ¢, acid nmethyl ester an ehenic acid nethyl ester. Preferably,
stearic acicfﬁlc %ﬂ“ﬁi}lm@s?]@: ﬁiwlgg é‘a?‘l@ BOP dooptamy Howeyesy thea(PBlis dsadt

wi t hout ~beichgibiti 4 SFRIcdrDERARs 2 A12Yp b ' acid derivative
general ly used in the art msltyg be @eg&’mﬂﬁﬁéga@%l?%a%?{e%%nt i nvention,
the enzymatic trHadsmeNof #IA6j608 dimlosbea wdsdhttocqnniitne By etk buter
triglyceride.i.ncludin rate tty acids ip.the sn-1,3 positions and
unsat-ur at edﬁ'fl%{{ Wﬂlggﬁ SOS%ﬁﬁeﬂ%fﬂPéﬁwémﬂﬁa lghﬁoééoﬁ@HHHbWé&ha‘be%mto 60C
for 1 30t0oBGehadiicd uspdi@itilacidisl, $1R98i¢:] on- speci fic enzyme. Exanpl es of
the sn-1,3 positions-specific enzyme may include enzynmes 8 extracted from
Rhi zopus del emar, Micor mehei, Aspergillus m ger, Rhizopus arrhizus,

Rhi zopus ni veus, Micor javani cus, Rhizopus javenicus, Rhizopus oryzae,
Thernonyces | anugi nosus, or the like. Preferably, enzynes extracted from

Mucor m ehei or Thennonyces | anugi nosus are used, without being limted
t hereto. Any



5enzynme specific to the sn-1 and 3 positions used in the art nmay be used.
In the present invention, a ratio between substrates and reaction tinme may
be adjusted in the enzymatic transesterification to adjust the POS/ SOS
content ratio. Further, when the reaction is conpleted, reactants may be
m xed with each other to facilitate use change, thereby adjusting the

P05/ SCS content ratio. For exanple, a 10 conposition including 48% of POCS
and 13% of SOS and havi ng a P05/ SCS contsent ratio of 3.7 is mxed with a
conposition including 40% of POS and 40% of SOS and havi ng a P05/ SCS
content ratio of JIP Batent ediliphtion Hoi ¢99%-273%?2 dibdoeb yaplithich ngglgceride
conposition that .i.ncludes .45% of POS and,k 21% of SOS and has a P05/ SCS
content rat{“GU8PSIOM T’égﬁtslllé? g?;? rcé’Bte%iHﬁ%d‘{Oﬁé%&lﬁr&{}%ﬁ’sTeH%ﬁ‘%nv PRRrePESi al s
and process chifGntis taw,ABKGOE biRse WHRRRS POM LR Rejich, THR SR AkhPsBl 1 L0
2. In the enzymatic transesterification, a rati o between substrates and
reaction ti sentgatels hdghydOed 3 witealt i wspact the pemesst foeuseb ynpiyothesizing a
conposid i on V] jJusted P05/ SCS ratio, e.g., a conposition having
P05/ SCS r at isgﬁoﬂfaﬁ%ﬁlgnga%O[Advant ageous Effects] As descri bed
above, a repl acenmnPatbit PbdicattCNS. POIL £54536 CREASRE £1tAnt N RIrS36&1ate
invention has an SFC curve with steep slope specific to cocoa butter due
to a hi gh PERVIESREQPST heatFesistnqecandraeltabiliflyyin dh¢ thoutho mbesiin thenfabhndiatiur al
cocoa butte of at I i e ut h.and may
be used as gasc%ﬁgggszcégﬁé{l{ gﬁ@%’ﬁ?@ﬁ‘ﬁ eoh? %(ggi%é%%%tg%ffoewﬁ%gf an aWﬂlé}&l S0,
the repl acenzitoff $0S bententkd bantofiPOS ARt SVANGIEHROST NY th 9%, Sh@REesERd
physi Cl@' properti.es of chochtgl ate as. conpared with conventional replacenent
fats for cofdHeHut gespter fhaarthe um qlitheRSmmd 8@y copteatshihese theniat quéibilt y of
cocoa butt efncfdds § AR .sAddEMt&R! acement fat is added to solid cocoa butter
to have a triglyceride conposition 30and physical properties simlar to
those of cocoa bufhess cdraeiitinabmkthotie fous en fat%nd oil for cHodoadiaving hibhe

repl acenent {?gt for cocqa butter h@s zﬁg i ncreased PCS to inprove bl oom ng
resi stance 2HA SBICRT PSP iPRluse chegolaie arsuce rdpdhirecof and apigh]ymelt
contri buti ng the mhdipl QYE i tadpadil t b Pt | of i Ngs]
Fig. 1.is a high- perforﬁlﬁtgg ﬂlbit%?glé%ﬁromt%g‘%%%%@%ﬁ%lbgﬁhatpeﬁn%%ycti ng
a tri dPycer priBOSalpudint inortwhl ecoephttarenent fat for cocoa butter according
to the present invention:. and Fi g. ' raph depicting SFC of
the repl acenent ggtpa]fug}l&&cf’é%cg %?ﬁf@?elgg%sreéi(lr‘%&t %tehaeh‘&l es¥ngontchfepd i on
and SFC of aptghrsos @@me@tr lﬂﬂzgtiﬁél HafBhind %W%nﬁi@éraﬂ)l@}’a?ﬂ%ﬁ.hs‘f?ﬂh soft CBE Next
Wi r

t he present invention w e described in nore detai eference to

the fol | owi by @xstalsvésch Treset sotidngll wematampsratwied Gubrdbor paskibiis tawirgy e
pur poses onlglx?ﬁﬂ_%&rfg%ggﬁo to be in any way construed as limting the
on. a

present inventi rrf)lre 1. Preparation of replacenent fat for cocoa

butt e20and anal ySihas,aherstis naked & @dvelopl Thow esplal®ment fat that LRoEnMAMRleRs 1. 2
repl acenent. fat for cocoa butter was prepared as follows. A pal'mfraction
was obt ai ned tBgmeuths Rassofidextyre, pad farmssalié caistaleesotasiobtst ¢avsat blomidg kg of
pal m oi | V‘ﬁ%eﬁ&ﬁ@ﬁ(ﬁ{el y dissolved at 60C and m xed with 10 kg of acetone.
20 After the contalner was closed with a stopper, the mxture was stirred
so that the oil was thoroughly dissolved in the acetone. The m xed

sol ution wa ti,rred at 0OC and 30 rpmfor 3 hours and then crystalli zed,
fol | oned by NHMIeseh I tration, thereby separating into palmstearinin a
solid state [gRehpal Br¥igh in a liquid state. Here, the palmolein had a
yield of 60% or nore and an iodine value of 60 or less. 25 The

acet od&- unr enovedhp atavergtivemition ghdiacatatitot dol ding probiens inabiti DAALLGTOHWRS

conpl etely dissolve 40C.and m xed with additional acetone. The m xture
was stir recﬁ%}? fgﬁlﬁ Siﬁﬁé%éoﬁ‘ﬂ)rﬁ“ n§eYs5eh SE %F%‘%“é‘flai&%%ﬁﬁe iy | they fraptiy\and o uum
filtration,cohb@iieby SerEsatd [ inGl ' ' | m
m ddl e fraction (PM). 10tdaﬁl—]%rS g,rm?or% n%ﬁﬁé%ﬁgg%&%é{)%ﬁg%g%ﬁﬁgdgﬁe pal m
fracti on cdiined nearaidpgta RERcamdnthfat fom cowdi netey athieh aéat¥Omelts in the The
pal mfracti m xed. Wi th tearic.derivative at lar ratio of 1:2
such that the total n\?\télfaéh?oc\ﬂégb@ekg%’roﬁ? eérs%it‘@wnﬁhén&i‘glgﬁr@tm%?ém%%j ect ed
to 5 3@ r andbsdngihg bheimepdnusi ng i mobi | i zed sn-1, 3-specific |ipase,

| i pozyme RNI 1M obtai ned from Rhi zormucor mehei for 0, 1, 2, 3, 4, 5, 6,
10, 14, and 20 hours, thereby synthesizing replacenent fats for cocoa
butter. Then, ethyl ester present in the synthesized fats was evaporated
to produce final replacenent fats for cocoa butter.



10The ki nds and content of triglyceride in the fats before/after enzymatic
transesterification were identified using HPLC. Anal ysi s of
triglyceride was conducted using HPLC under conditions |listed in Table 1.
The triglyceride structures of the fats before and after fractionation
wer e anal yzed using reverse-phase hi gh-performance |iquid chromatography
and an 15 evaporative light scattering detector (ELSD). 30 ul of a

speci men and 10 m of hexane were filtergd using a PEFE syringe filter (25
mm 0.2 um and then put ina 2 m vial, and 20 pl of the specinen was

inj ected using anTauposenyihemtioAteilonhintdd £ pARsiRe % 3AdeR Rl BPARYcYET ©
used as a sqlvyent A and a_solvent B, respectively, and a flowrate was 1

m /mn. Sol AL efcelkont terEre Auglityy - fupctiael @ormiﬂzﬁct\@dré @Zoliegties to 6o
' j X for.45. m nut a ;. u
ot es - and ERes BB bR Rl P AL SR it TP aboohis iptebPof

Equi prent Colatwral doetv=mtter. Sanpl e anount Sol vent Det ector gai n Detector

t erature Carrier gas Agilent, 1200 HPLC Chenstation NOVA-pack C18
g\éeg 4% (3.9 Xx Ea‘éh%ﬁ?’e ENVaptieB shatmed ab proxidinga chaghiateoampasitiang
Detect o ( EoBRkhahiak ofeRbeb for LEEIARG he AIRRAL AN e haient

sol vent system 1 80C N2 (1.5 L/mn eride
conposition of each fat was identified through HPLC, and 25results are

il lustrated WT%JER£Fs§uﬁ$§ LE 2 11 Reaction tine
In accordance with an aspect of the present invention, a replacement fat for
cocoa butter is prepared by enzymatic transesterification and has a POS/SOS content
10 ratio of about 1 to about 2, preferably about 2. It is important for the replacement fat
to have a POS/SOS content ratio of about 1 to about 2 so as to exhibit similar texture
and characteristics (smoothly melting) to natural cocoa butter. Conventional
methods focus merely on increasing SOS content in order to enhance texture of
chocolate but mention neither POS content nor the POS/SOS content ratio. Thus, the
15 present invention discloses, for the first time, that a replacement fat for cocoa butter
has similar texture or characteristics to natural cocoa butter by adjusting the
POS/SOS content ratio to about 1 to about 2.
_ The replacement fat for cocoa butter according to the present invention is
prepared by a method including fractionating a vegetable fat or oil, preparing a raw
20 material fat by mixing the fractionated vegetable fat with a fatty acid derivative, and
enzymatically transesterifying the raw material fat. The preparation method may
further include removing the fatty acid derivative from the enzymatically
transesterificd raw material fat. Removing the fatty acid derivative from the
enzymatically transesterified raw material fat may be conducted at 0.001 to 30 mbar
25 and 100 to 300°C. The fatty acid derivative may be stearic acid derivatives, for
example, stearic acid ethyl ester or stearic acid methyl ester.
The raw material fat may be a mixture of a vegetable fat or oil with a fatty
actd derivative at 1:0.5 to 1:10.
The present invention is achieved as follows. A replacement fat for cocoa

30 butter which has an adjusted POS/SOS content ratio is prepared by enzymatically



POP PCS SOS PO5/S0s O Il 89.23 7.57 0.00 111 76.89 17.57 1.61 10.91 211
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transesterifying a vegetable fat or oil and adjusting a substrate and reaction time
during the reaction. Then, the replacement fat is identified to have a similar
composition to matural cocoa butter through analysis of its triglyceride structure.
Further, the replacement fat is applied to a chocolate composition, followed by
5 evaluation of functional and preservative properties of the composition, thereby
proving that the replacement fat for cocoa butter maintains the quality of chocolate
instead of cocoa butter.
Examples of the vegetable fat or oil may include any vegetable fat or oil
generally used in the art, e.g., coconut oil, palm kernel oil, palm oil, canola oil, sun
10 flower oil, soybean oil, cotton seed oil, rice kernel oil, corn oil, olive oil, shea fat,
mango kernel fat, Borneo tallow (oil from Shorea stenoptera or Pentadema
butyracea), Sal oil (Sherea robusta oil), or kokum oil (Garcinia indica oil), without
being limited thereto.
In the present invention, a process of fractionating vegetable fat or oil is to
15 obtain a POP containing fat having content difference in saturated fatty acids and
unsaturated fatty acids from vegetable fat or oil raw materials and may be conducted
by a method selected from among dry fractionation and solvent fractionation
depending on characteristics of the vegetable fat or oil raw materials. In solvent
fractionation, any solvent, e.g., hexane, acetone, methyl ethyl ketone, ethanol, or the
20 like, may be used as long as it can dissolve raw material fat.
In the present invention, examples of the fatty acid derivative may include
palmitic acid ethyl ester, stearic acid ethyl ester, arachidonic acid ethyl ester, and
“behenic acid ethyl ester; or palmitic acid methyl ester, stearic acid methyl ester,
arachidonic acid methyl ester and behenic acid methyl ester. Preferably, stearic acid
25 ethyl ester or stearic acid methyl ester may be used, without being limited thereto.
Any fatty acid or any fatty acid derivative generally used in the art may be used.
In the present invention, the enzymatic transesterification may be used to
produce symmetric trigtyceride including saturated fatty acids in the sn~1,3 positions
and unsaturated fatty acid in the sn-2 position and be conducted at 30 to 60°C for 1
30 to 30 hours using an sn-1,3 position-specific enzyme.

Examples of the sn-1,3 positions-specific enzyme may include enzymes



5.34 5 H 43.79 40.61 9.62 4.22 6 H 40.53 42.85 10.72 4.00 1011 33.38 48.31
13.21 3.66 14 H 20.21 43.51 30.55 1.42 2011 13.36 40.12 40.93 0.98

As shown in Table 2, the replacenent fat for cocoa butter obtained through
20- hour reaction has a triglyceride conposition including 40.12% of POCS
and 40.93% of SOS and has a P05/ SCS content ratio of about 1, and the

repl acenent fat
8

extracted from Rhizopus delemar, Mucor michei, Aspergillus miger, Rhizopus

arrhizus, Rhizopus niveus, Mucor javanicus, Rhizopus javenicus, Rhizopus oryzae,

Thermomyces lanuginosus, or the like. Preferably, enzymes extracted from Mucor

miehei or Thermomyces lanuginosus are used, without being limited thercto. Any
5 enzyme specific to the sn-1 and 3 positions used in the art may be used.

In the present invention, a ratio between substrates and reaction time may be
étdjusted mn the enzymatic transesterification to adjust the POS/SOS content ratio.
Further, when the reaction is completed, reactants may be mixed with cach other to
facilitate use change, thereby adjusting the POS/SOS content ratio. For example, a

10 composition including 48% of POS and 13% of SOS and having a POS/SOS content
ratio of 3.7 is mixed with a composition including 40% of POS and 40% of SOS and
having a POS/SOS content ratio of 1 at a weight ratio of 7:3, thereby producing a
composition that includes 45% of POS and 21% of SOS and has a POS/SOS content
ratio of 2.

15 Fat prepared using the above jnitial raw materials and process has a
triglyceride composition having a POS/SOS ratio of 1 to 2. In the enzymatic
transesterification, a ratio between substrates and reaction time are adjusted or

. Teactants are mixed, thereby producing a composition having an adjusted POS/SOS
ratio, €.g., a composition having POS/SOS ratio of 1 to 2.

20 [ Advantageous Effects]
As described above, a replacement fat for cocoa butter according to the
present invention has an SFC curve with steep slope specific to cocoa butter due to a
high POS content similar to the triglyceride composition of natural cocoa butter.
Thus, the replacement fat neatly melts in the mouth and may be used as a cocoa
25 butter equivalent having soft texture.
' Also, the replacement fat is excellent in improving blooming resistance and
physical properties of chocolate as compared with conventional replacement fats for
cocoa butter, such that it may be used to enhance the quality of cocoa butter. Further,
the replacement fat is added to solid cocoa butter to have a triglyceride composition

30 and physical properties similar to those of cocoa butter having soft texture.



5 for cocoa butter obtained through 14-hour reaction has a triglyceride
conposition including 43.51% of POS and 30.55% of SOS and has a P05/ SOS
content ratio of about 1.4. Experimental Exanple 1: Analysis
of SFC using nucl ear magnetic 10resonance (NWVR) I n Experinent al
Example 1, the replacenent fat for cocoa butter having a P05/ SOS cont ent
ratio of 1.42, simlar to a P05/ SOS content ratio of cocoa butter of 1.35,
was sel ected anong the fats obtained ingxanples 1 and anal yzed as to SFC
usi ng nucl ear magnetic resonance (NIVIR), conpared with natural cocoa

butter. SFC 15analysdditimgshe ooplacetredt 68100 cHMR BUMGE hae @0 eHdéR85 POSSTed i n
Tabl e 3. . é’? SEC anal ysis test using NVR was conducted by a
paral | el metHBWYeRQAENEL fisitines and nglting fﬂeg%ia’é%hoﬁﬂ]@tes therdboyi eonsilgrabiy t ed

at 80C i n prBatibeat M@ 3,%169 Wa) A oTeTo) g at 60C for 10 m nutes and
then at OC for 90 n%r%ut gg d‘%heucgyl'ﬂlﬁt s were stabilized at 26C for

40 hours and then cool ed at OC for 90 20 m nutes. The sanples were |eft
for 30 m'nutcfﬁ %0 J66|usbth with a nmetal block thernostat preset to
10. 0C, 20.0C' 25"HeE™ 3 d 35.0C, respectively, followed by SFC

measur énent SFC was megsHr gghi Ao 6; QUi N
equi pnent BRUKERF% ni spec %r e&uﬁgncy 60 I@E{z%lC Sa 1toé§$r§ﬁ%§‘%%1 M%ph

Pre-t r eat nedepiciange mlme@di @@npemabn bf ac:@lmmenoﬁat &ir, coda Bixpe acording
t enperature, Qesex% ? 30. 00, 35.00 Anal ysis results
of SFC usi ng arelq ?’raé’tedln Fig. 2. As shown in Fig. 2, the

sel ected repI acenlﬁgt 2figta &@bh CRERANEWHE bf Ghe Tré}ﬁad%ﬁfcﬁ@mt f’of“é@&ia' Bltter
exhi bits 5si mlar Msma properties to natural cocoa butter. Exanple 2:

Prepar at i onAYOrERY EP@S@@M‘@D&I@@@Hd Blit-tadmatural cocoaltuttEx@l e 2, chocol ate
usi ng cocoa butter only as fat was prepared for reference in order to
identify whether a chocol ate conposition using the selected 10repl acenent
fat fadP cocobBvibd¢ feednvenrioeyed quality, such as nouth-feel and bl oom ng

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.

15 Example 1: Preparation of replacement fat for cocoa butter and
analysis of structure of triglyceﬁde

In Example 1, a replacement fat for cocoa butter was prepared as follows. A

palm fraction was obtained as a raw material fat through solvent fractionation. 1 kg

of palm oil was completely dissolved at 60°C and mixed with 10 kg of acetone.

20 After the container was closed with a stopper, the mixture was stirred so that the oil
was thoroughly dissolved in the acetone. The mixed solution was stirred at 0°C and
30 rpm for 3 hours and then crystallized, followed by vacuum filtration, thereby
separating into palm stearin in a solid state and palm olein in a liquid state. Here, the
palm olein had a yield of 60% or more and an iodine value of 60 or Iess.

25 The acctone-unremoved palm stearin obtained through the fractionation was
completely dissolved at 40°C and mixed with additional acetone. The mixture was
stirred at 30°C and 30 rpm and then crystallized, followed by vacuum filtration,
thereby separating into a crystallized fraction and a palm middle fraction (PMF).



preventi on. A pl ate-shaped chocol ate m xture having a total fat
content of 36% and a particle size of 20 gmwas used for reference. To
make this chocol ate, 27% of cocoa mass, 9.6% of cocoa powder, 20% of cocoa
butter, 43% of sugar, and 0.4% of 15l ecithin were used. The fi nal
conmposition of the chocolate is listed in Table 4. TABLE 4: Conposition of
pl at e- shaped chocol ate usi ng 20% of cocoa butter Raw material Mxing ratio
(%9 Cocoa mass 27 Cocoa powder 9.6 Cocop)butter 20 Sugar 43 Lecithin 0.4
First, the sugar, the cocoa powder, and 10% of the m xed fat were m xed

i nto dough, Heie,dhe R haudls) et @d 30%, ard thegrabm fratdothenntainedoi% iof POPsinde of
20 gm The %0 thus.obta?i n fl akes were put in a conche and subjected to
conchi ng f 0P8t fsiRevalug it whi'ch 10% of the remmining mixed fat and the

lecithin vere addegt pderelcfion ok hanedlwh afsulatiBAEriGARE A Rth iR ratlo BP1H- The
m xture was subjected to teir;pi’grlng from28 to 29.5C, poured into a

pl at e- shapedughothit thedvtald weighh waso? ikey afieambeeh dhe flxthor whe subjectedsto and

t aken t o I t hereby c letin he ocolate. 13
Exanpl gg 3 IHSB %Ste r%%%‘)r“ ap ?%g %‘?mé)lﬂng%eéi 5?%’%@1?% % @Bf‘sgcgl}?é’ﬁi'm?aw dM:cocoa
butter obtained froth 'REEX@&ATMcR Smizhéiofd, 0,Pl, at, &, shanes] 1©haa0kal 89 NRLE

prepared using the bHrepl acenent fat for cocoa butter obtained in Ex_érrpl el
in order totheaEdtsyRihcsgmgreplaemmen dats dorepdcer bytters Then, sathyl resten prasenttini n

nout h-f eel d [ | ] coa butter used for the

chocol ate o &%ﬁngﬁ\é%&% %s&%se%ag’ge I pﬁ“@?‘%gﬁ gggergg‘rﬁ:temfﬁtt .?atsl';# cocoa

pl at e- shapetuttdrocol at es were prepared in the sane manner as in 10 Exanpl e

2 except that mxed fats including 5% . 10% 15% and 20% of the )

repl ai@rrent f at gﬁtf [‘W@S raégra‘ioﬁ‘i% of tbighyicsrids i deco fats efose/ afier enzymwtic

respectivel &mée&%ﬁﬁé’a‘i’ioﬁfw&gﬁieﬁﬁ’ﬁ’%&?ﬁﬂ?H?EE er. Aratio between the cocoa
t 1slis

butter and the replacenent fa ed as fol |l ows.
Analysis of triglyceride was conducted using HPLC under conditions listed

in Table 1. The triglyceride structures of the fats before and after fractionation were
analyzed using reversc-phase high-performance liquid chromatography and an
15 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 pm) and then put in a 2
ml vial, and 20 ul of the specimen was injected using an autosampler. Acetonitrile
and hexane/isopropanol were used as a solvent A and a solvent B, respectively, and
a tlow rate was 1 ml/min. Solvent gradient elution (A:B, v:v) was conducted for 70
20 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 1
Equipment Agilent, 1200 HP1.C Chemstation
Column NOVA-pack C18 60 A 4 pm (3.9 x 150 mm, Waters)
Detector Alltech, Evaporative Light Scattering Detector (ELSD)
Sample amount 20l
Solvent Acetonitrile:hexane/isopropyl alcohol
Gradient solvent system
Detector gain 1
Detector oven temperature 80°C
Carrier gas N; (1.5 L/min)

The triglyceride composition of each fat was identified through HPLC, and
25 results are illustrated in Table 2.
TABLE 2



15TABLE 5: Ratio between cocoa butter and replacenent fat in fat
conposition Exanple 2 Exanple 3 Exanple 4 Exanple 5 Exanple 6 Cocog
butter (%9 20 15 10 5 O Replacenent fat (% 0 5 10 15 20 Exanple 7: Test
of feeling of chocolate nelting in nmouth _ The feeling of the
chocol ates with different conpositions of fat in Exanples 2 to 6 melting
in the mouth was eval uated by 10 partici pants. 'Good' was indicated 20by
was indicated by A and 'bag’ was indicated by X TABLE 6:

0, 'average'
Feel i ng of c¢hgeolate—mplting in-mouth Exanple 2 Fxanple 3 Exanple 4
Exarol & 5 Reaction time Pop POS SOS POS/SOS
anpl € 0H 89.23 7.57 0.00
1H 76.89 17.57 1.61 10.91
2H 68.10 2514 3.09 8.14
3H 58.69 30.76 5.03 6.12
4H 52.54 35.23 6.60 5.34
5H 43.79 40.61 9.62 4.22
6H 40.53 42.85 10.72 4.00
10H 33.38 48.31 13.21 3.66
14 H 20.21 43.51 30.55 1.42
20H 13.36 40.12 40.93 0.98
As shown in Table 2, the replacement fat for cocoa butter obtained through
20-hour reaction has a triglyceride composition including 40.12% of POS and
40.93% of SOS and has a POS/SOS content ratio of about 1, and the replacement fat
5 for cocoa butter obtained through 14-hour reaction has a triglyceride composition
including 43.51% of POS and 30.55% of SOS and has a POS/SOS content ratio of
about 1.4.

Experimental Example 1: Analysis of SFC using nuclear magnetic
10 resonance (NMR) '
In Experimental Example 1, the replacement fat for cocoa butter having a
POS/SOS content ratio of 1.42, similar to a POS/SOS content ratio of cocoa butter
of 1.35, was selected among the fats obtained in Examples 1 and analyzed as to SFC
using nuclear magnetic resonance (NMR), compared with natural cocoa butter. SFC
15 analysis was conducted using NMR under conditions listed in Table 3.
An SFC analysis test using NMR was conducted by a parallel method. Five
3-ml samples were prepared and sufficiently melted at 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
20 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.



Exanple 6 Melting feeling O 0 O O O <Evaluation >0: Good, A Average, X
Bad Exanple 8: Preservative property test of chocolate 25The chocol ates
prepared in Exanples 2 to 6 were aged at 20C for 1 week and stored in a
constant -tenperature oven maintained at 30C for 24 hours and 20C 14 for
24 hours repeatedly, followed by a cycling test. Wile this cycling test
was conducted 15 tinmes, a change in the quality of the chocol ates, i.e.
occurrence of bloom ng or graining, was]pbserved with the naked eye over
time. Results are illustrated in Table 7. Further, the feeling of the
chocol ates rABLE@ alter the test was 5Sevaluated in the same manner as in
Exampl e 7, REQHAAS are 1T IRIETHER Rishdd tabr e 7. TABRE 7: Bl oom ng and
grai ni ng of [IGhpewry at e Exanpl S04 anpl € 3 Exa‘rrp‘l—ei#—lExanpl e 5 Exanple 6
Bl oom ng andkagp@efsng DI d NOt |Mgicur Di d not occur Drd 1ot occur

Pre-treatment temperature 100 metai block thermostat, 00
Experiment temperature 10.00, 20.00, 25.000, 30.001, 35.001

Analysis results of SFC using NMR are illustrated in Fig. 2. As shown in
Fig. 2, the selected replacement fat for cocoa butter of the present invention exhibits

5 similar physical properties to natural cocoa butter.

Example 2: Preparation of chocolate using cocoa butter

In Example 2, chocolate using cocoa butter only as fat was prepared for
reference in order to identify whether a chocolate composition using the selected

10 replacement fat for cocoa butter improved quality, such as mouth-feel and blooming
prevention.

A plate-shaped chocolate mixture having a total fat content of 36% and a
particle size of 20 wm was used for reference. To make this chocolate, 27% of cocoa
mass, 9.6% of cocoa powder, 20% of cocoa butter, 43% of sugar, and 0.4% of

15 lecithin were used. The final composition of the chocolate is listed in Table 4.

TABLE 4: Composition of plate-shaped checolate using 20% of cocoa butter

Raw materjal Mixing ratio (%)
Cocoa mass 27
Cocoa powder 8.6
Cocoa butter 20
Sugar 43
Lecithin 0.4

First, the sugar, the cocoa powder, and 10% of the mixed fat were mixed
mto dough, which was subjected to refinement to have a particle size of 20 pm. The
20 thus obtained flakes were put in a conche and subjected to conching for 20 hours,
after which 10% of the remaining mixed fat and the lecithin were added thereto,
followed by further conching for 1 hour. The mixture was subjected to tempering
from 28 to 29.5°C, poured into a plate-shaped mold, cooled in a cooling chamber at

10 for 10 minutes, and taken out of the mold, thereby completing the chocolate.
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when the cocoa butter used for the chocolate of Example 2 was replaced by the

replacement fat.

The plate-shaped chocolates were prepared in the same manner as in

Example 2 except that mixed fats including 5%, 10%, 15%, and 20% of the

replacement fat and the remaining amounts of cocoa butter were used, respectively,

instead of the 20% cocoa butter. A ratio between the cocoa butter and the

replacement fat is listed as follows.

TABLE 5: Ratio between cocoa butter and replacement fat in fat composition

Example 2 Example 3 Example 4 Example 5 Example 6
Cocoa butter (%) 20 15 10 5 0
Replacement fat (%) 0 5 10 15 20

Example 7: Test of feeling of chocolate melting in mouth

The feeting of the chocolates with different compositions of fat in Examples

2 to 6 melting in the mouth was evaluated by 10 participants. 'Good' was indicated

by O, 'average' was indicated by A, and "bad' was indicated by X.

TABLE 6: Feeling of chocolate melting in mouth

Example 2

Example 3

Exampie 4

Example 5

Example 6

Melting feeling

O

O

0

0

O

<Evaluation > O: Good, A: Average, X: Bad

Example 8: Preservative property test of chocolate

The chocolates prepared in Examples 2 to 6 were aged at 20°C for 1 week

and stored in a constant-temperature oven maintained at 30°C for 24 hours and 20°C

was used
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The chocolates of Exampies 2 to 6 did not exhibit blooming or graining in
10 storage, which is generally associated with heat resistance of fat of tempered
chocolate at 30°C or less. Further, considering that the feeling of the chocolates

melting in the mouth did not change, rearrangement of fat crystals did not occur.

Example 9: Preparation of chocolate for coating using cocoa butter
15 In Example 9, chocolate for coating using cocoa buiter only as fat was
prepared for reference in order to identify whether a chocolate composition using the
selected replacement fat for cocoa butter had quality enhancing effects, such as
improvement in mouth-feel and gloss and prevention of cracking and blooming.
A chocolate mixture for coating having a total fat content of 36% and a
20 particle size of 20 pm was used for reference. To make this chocolate, 5% of cocoa
mass, 16.6% of cocoa powder, 35% of cocoa butter, 43% of sugar, and 0.4% of
lecithin were used. The final composition of the chocolate is listed in Table 8.

TABLE 8: Composition of chocolate using 35% of cocoa butter

Raw material Mixing ratio (%)
Cocoa S
Cocoa powder 16.6
Cocoa butter 35
Sugar 43
Lecithin 0.4




20 10 O Replacenent fat (% 0 5 15 25 35 Exanple 15: Test of feeling of
chocolate nelting in nouth 25The feeling of the chocolates with different
conpositions of fat in Exanples 10 to 14 nelting in the nouth was

eval uated by 10 participants. 'Good' was indicated by 0, 'average' was

I ndicated by A and 'bad' was indicated by X. 16 TABLE 10: Feeling of
chocolate nelting in nouth Exanple 10 Exanple 11 Exanple 12 Exanple 13
Exanple 14 Melting feeling 0 0 0 O 15

First, the sugar, the cocoa mass, the cocoa powder, and 10% of the cocoa
butter were mixed into a dough, which was subjected to refinement to have a particle
size of 20 um. The thus obtained flakes were put in a conche and subjected to

5 conching for 20 hours, after which 10% of the remaining cocoa butter and the
lecithin were added thereto, followed by further conching for 1 hour. The mixture
was subjected to tempering from 28°C to 29.5°C, applied to a wafer, and cooled in a

cooling chamber at 10°C for 10 minutes, thereby producing a final product.

10 Examples 10 to 14: Preparation of chocolate for ceating using
replacement fat for cocoa butter
In Examples 10 to 14, chocolates for coating were prepared using the
replacement fat obtained in Example 1 in order to identify quality enhancing effects,
such as improvement in mouth-feel and gioss and prevention of blooming and
15 cracking, when the cocoa butter used for the chocolate for coating of Example 9 was
replaced by the replacement fat,
The chocolates for coating were prepared in the same manner as in Example
9 except that mixed fats including 5%, 15%, 25%, and 35% of the replacement fat
and the remaining amounts of cocoa butter were used, respectively, instead of the
20 35% cocoa butter. A ratio between the cocoa butter and the replacement fat is listed
as follows.

TABLE 9: Ratio between cocoa butter and replacement fat in fat composition

Example 10 Example 11 Example 12 Example 13 Example 14
Cocoa butter (%) 35 30 20 10 0

Replacement fat

(%)

0 5 15 25 35

Example 15: Test of feeling of chocolate melting in mouth
25 The feeling of the chocolates with different compositions of fat in Examples
10 to 14 melting in the mouth was evaluated by 10 participants. '‘Good' was indicated
by O, 'average’ was indicated by A, and 'bad’ was indicated by X.
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property test of chocol ate 5The chocol ates prepared in Exanples 10 to 14

were aged at 20C for

mai nt ai ned

by a cycling test.

change in t

at 30C for 24 hours and 20C for 24 hours repeatedly,
Wiile this cycling test was conducted 15 tines, a
he quality of the chocol ates, i.e.

1 week and stored in a constant-tenperature oven
f ol | owed

occurrence of bloom ng or

grai ni ng, was observed with the naked ey&®. Results are illustrated in
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illustrated 1n Table 11} ekakuErolT: Eﬁh@&ﬁhng BRRp e Al NEG A 13CNOERlgk §4
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Example 16: Preservative property test of chocolate
5 The chocolates prepared in Examples 10 to 14 were aged at 20°C for 1 week
and stored in a constant-temperaturc oven maintained at 30°C for 24 hours and 20°C
for 24 hours repeatedly, followed by a cycling test. While this cycling test was
conducted 15 times, a change in the quality of the chocolates, i.e. occurrence of
blooming or graining, was observed with the naked eye. Results are illustrated in
10 Table 11. Further, the feeling of the chocolates melting after the test was evaluated
in the same manner as in Example 15, and resuits are illustrated in Table 11.
TABLE 11: Blooming and graining of chocolate
Example 10 Example 11 Exarople 12 Example 13 Example 14
Blooming and
. Not occur Not occur Not occur Not occur Not occur
gramning
Melting feeling O O O O O
<Evaluation > O: Good, A: Average, X: Bad
15 The chocolates of Examples 10 to 14 did not exhibit blooming or graining
in storage, which is generally associated with heat resistance of fat of tempered
chocolate at 30°C or less. Further, considering that the feeling of the chocolates
melting in the mouth did not change, rearrangement of fat crystals did not occur.
20 Example 17: Gloss and cracking test

The chocolates prepared in Examples 10 to 14 were aged at 20°C for 1 week
and observed with the naked eye every week for 4 weeks to identify gloss and cracks
on the surface of the chocolates. Results are illustrated in Table 12.

TABLE 12: Gloss and cracks in chocolates

Example 10 Example 11 Example 12 Example 13

Example 14
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associ ated with heat

| ess.

Furt her,
the nouth did not change,

X: Bad 15The chocol ates of Exanples 10

20Exanpl e 17: d oss and cracking test
Exanpl es 10 to 14 were aged at 20C for 17meek and observed with the naked

The chocol ates prepared in

considering that the feeling of the chocolates nelting in
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<Evaluation > X: Very bad, A: Bad, O: Good, 0: Very good

The chocolates prepared in Examples 10 to 14 maintained good gloss

overall and were in a very good or good state against cracking even after 4 weeks.

Accordingly, the replacement fat for cocoa butter according to the present invention

cnables chocolate to have good product value and fo stably crystallize and thus can

be properly used for chocolate coated products instead of natural cocoa butter.

which is generally

f

e

2



DO 11/0 0/0 0O/0 O/0 After 3 weeks 0/0 0/0 o/o o/o o/o After 4 weeks o/D
o/o o/o o/lo o/o <Evaluation > X Very bad, A Bad, 0: Good, 0: Very good
The chocol ates prepared in Exanples 10 to 14 nmi ntai ned good gl oss overall
and were in a very good or good state agai nst cracking even after 4 weeks.
5 Accordingly, the replacenent fat for cocoa butter according to the
present invention enabl es chocolate to have good product value and to
stably crystallize and thus can be propgegly used for chocol ate coated
products instead of natural cocoa butter. 18 ECLAIIVIS1L [C aim1]

A repl acementlGL#{IMSdr cocoa butter prepared by enzymatic
transesterification, replacing cocoa butter, and having a P05/ SOS cont ent
ratio of 1 5to 2. [C aim 2] The repl acenent fat for cocoa butter
according to[elaiym]l, wherein the replacenment fat is prepared by a
preparation nmethod conprising fractionating a vegetable fat, preparing a
raw material fat By nipkicagenhe fitr afiri ooabed veget afreparbd@t by enzymatic

transesterification, replacing cocoa butter, and having 2 POS/SOS content ratio of 1
5 to 2.

[Claim 2]
The replacement fat for cocoa butter according to claim 1, wherein the
replacement fat is prepared by a preparation method comprising fractionating a
vegetable fat, preparing a raw material fat by mixing the ﬁaétionated vegetable fat
10 with a stearic acid derivative, and enzymatically transesterifying the raw material

fat.

[Claim 3]
The replacement fat for cocoa butter according to claim 1 or 2, wherein the
method further comprises removing the stearic acid derivative after enzymatic

15 transesterification.

[Claim 4]
The replacement fat for cocoa butter according to claim 2, wherein the

vegetable fat and the stearic acid derivative are mixed at a weight ratio of 1:0.5 to
1:10.

20 [Claim 5]
Chocolate or a chocolate composition for coating comprising 1 to 20 wt% of

the replacement fat for cocoa butter according to any one of claims 1 to 4.



10with a stearic acid derivative, and enzymatically transesterifying the
raw material fat. [Caim 3] The repl acenent fat for cocoa
butter according to claim1l or 2, wherein the nmethod further conprises
renoving the stearic acid derivative after enzymatic
15transesterification. [C aim4] The repl acenent fat for cocoa
butter according to claim?2, wherein the vegetable fat and the stearic
acid derivative are mxed at a weight ragio of 1:0.5 to 1:10. 20[C ai m 5]
Chocol ate or _.a chocol ate conposition for coating conprising 1 to 20 wt % of
t he repl acemdfiaim# for cocoa butter accordi ng to any one of clains 1 to

4. 19 [d ai m 6] A pet hod. of preparin replacenent fat for cocoa
butter having a Pé)sfn§6§dc8ﬁfp§?ﬁa@§t o™ a“fmf’% ga,t @Snﬁf‘i‘)gi%?efflﬁ%qg dnat i ng
a veget abl e PIOB/SOS content ratio of 1 Bf BR@kripMBind:  aw material fat by m xing the

fractionated vegetable fat with a 5stearic acid derivative; and
enzymatical |y traf&denginga yeggtablecfabaw material fat. [Caim 7] The

Conduct ad ot - 30° e st AR ER bl M MO Bl fonal B VeERLEL ol Wb " ' °
5 stearic acid derivative; and

enzymatically transesterifying the raw material fat.

[Claim 7]
The method according to claim 6, wherein the enzymatic transesterification

1s conducted at 30 to 60°C for 1 to 30 hours.



