[DESCRIPTION] [Invention Title] FAT COMPOSITION FOR CHOCOLATE AND CONFECTIONERY
(Technical Field] 5The present invention relates to a fat composition for chocolate and confectionery,
and more particularly, to a fat composition for chocolate and confectionery having a POS/SOS content
ratio in triglyceride of 2 to 12 and a POS content of 30 to 55 v, which is prepared by mixing vegetable
fat with a fatty acid or fatty acid derivative to prepare a raw material fat and enzymatically
10transesterifying the raw material fat. [Background Akt 1. Cocoa butter Chocolate generally
contains 50% or ig)fﬁt%%tgmr %ﬁ to 50% of cocoa mass, and about 30% of fat including milk fat. The
content of cocoa 8 ocolate fat varies according to the kind of chocolate, but is generally
about 60%. Daceatbutteri¢dacao butter) is fat obtained from the seed (cacao bean, fat content: 48
to 49%) of theobroma cacao fruit. Cocoa butter consists of 98% of triglyceride, 1% of free fatty acid,
0.5% of monoglyceride or diglyceride, 0.2% of sterol, and 150 to 250 ppm of tocopherol. Triglyceride of
cocoa butter has a 20 pxgctivawhisIIEOR#OR aroce synametricabaodnRRhichoolgiR #cid is located at
the sn-2 position and palmitic acid and stearic acid are located at the sn-I and sn-3 positions,
respectively. Cocoa butter includes 34 to 49% of POS, 23 to 30% of SOS, and 13 to 170/0 of POP,
which mainly tbrifracsyameticd) structure Cocoa butter has a melting point of 32 to 35C and a solid
fat contept (SEC) 75 of to 88% at room temperature (about 20C), starts incthing at S%to 32C, and
substantially melts at 3270 PEECEnY T8k BUHsH ré%i&lyg?ﬁemoéffiﬁﬂd 3hEhRBGehaRer is solid
at room temperatyfestwhereasitdquickly metisinithe mouthfanddhiys provides aciefteshingsand clean
mouth- eel. It is kngwn that such inching _characteristics of ,cocoe} butter are due 1;)0 th§ s;gmrgetric
structure. 2. Repl4 ‘é’?ﬁrffa@‘f&gc&?o(g%ﬁﬁérCome‘éi’f%‘é’ BB BT bbtinendm hRatural
plant, supply thesgeiehangas ascordingianveatheneanshtionsnkudhentsinee eatoarhuitaris
expensive, vegetable 5 fat and oil are used for chocolate as a substjtute for cocoa butter. Such
substitute fats IREIUAEhatGEhetFPLIRerlfel BIFRHE cBcbhlit MATHLH %fe At cOMApRIIEAth cocoa
butter. $gbstituiefetanaroihfomeaeaanutieslisaclassified into a cocoa butter equivalent and extender
(CBE), a cocoa butter replacement (CBR), and a cocoa butter substitute (CBS) depending on
production methods and constituents. 10 The CBE is compatible with cocoa butter, has a similar
tnglyceride com{@sitiogréarpaed butter, and requires tempering. Examples of the CBE include a palm
middle fraction (PME), Sal fat, zorneo tallow, Kokum, Shea butter, and fat fractions thereof It is known
that cocoa butter is mixed &t Uﬁ%ﬁ‘fn middle fraction and fat having a high SOS content to prepare fat
similar to cocoa butter.chkdihe cBRis selidifiad fivehiaiaedbyhardeningssoybeancoil sagola oil,
palm oil, or the like in a liquid state or in a liquid and solid mixed state at room temperature. The CBR
can replace cod84 BOREF t%)og/"cé)gtafﬁ'f SR lﬁﬁdra%%s Hot HBGuUREtEH poe%riﬁ(@c.oﬁh%‘g%rRaﬁ&%% steep
slope of &n SEGheunvaand highsaxdatipnestabilityiduertehinenaase in ingitiag pputocandBYV. However,
since the (‘'BR is 20 prgpareq%usi_ng part hardenin 'F,jt h%s a hi(g content of%ranq acid and thus is
nutritionally deficient. ©°¢°PhR'EE < faBBAHED b\g iy SO SPYegetalsice®i B tattis not
compatible with:6peaa bigtter, 4128 aohighaotent ot haurigadd cand deas ot reguireseynpdring. The
CBS is commonly used for coating in the baking field apd is 25 generally prepared b dening or
transesterifying paMi Estrel Oéﬂ(ﬁ%ego&%%ﬂ’a%gﬁa@ﬂ@@é‘%@@ﬁ’?ﬁ&ﬂgﬁﬁfﬁ%ﬂ%’ tér?é% S{hardened
vegetable oil. Hawelveinin thie pressnce@hmgistiue Haband:od haviag ahighveorientoflauric acid are
hydro vied due to mold, emfij abng(r)mal odor, and are nutritionally deficient due tq Laurie ag;g. 30Since
CBR arttf CBS HEMifitidHahy deficiSh™3Ha TR EE 8Xs 8y FrchioreCAL0 Satd Wit tEiure, e.g.,
they quickly mejt.in theimauthdCRIisiS intfeasingbtsedi CBE ismeatly: prepared mamixing SOS
rich fat synthesized via enzymatic esterifieation with a palm mid-for/aé%jon PI;/LFgé)qbtgined g?/
fractionation of RSSHHC8i: AESR5EHY 1%, WEBE YEnaraiRind hittighasridd o o 8bRSisting of 30
to 35% of POPadd 19 &5Pheff@Branti3h 19:85%ehSOSnwhichdps:adigher content of POP and

SOS and a lower content of ['OS than the triglyceride composition of Ghanaian cocoa butter (POP:
17%. POS: 43% SOS:CZ‘@%? utter has a melting point of 32 to 35°C and a solid fat content (SFC)

25 of 71 to 88% at room temperature (about 20°C), starts melting at 30 to 32°C, and
substantially melts at 32 to 35°C. Since cocoa butter rapidly melts at around 30°C,
cocoa butter 1s solid at room temperature, whereas it quickly melts in the mouth and

thus provides a refreshing and clean mouth-feel. It is known that such melting



Physical properties of fat are identified through solid fat content (SEC) at different temperatures. SEC
between 20 and 25C denotes hardness of fat, SEC between 25 and 30C denotes heat resistance, and
SEC at 35C or more denotes 10 waxiness, which refers to an extent to which fat remains without
quickly melting. Cocoa butter or cocoa butter replacement fat used ihr chocolate is considered to have
good quality when their SEC is high at 30C or less, sharply decreases at 30C or more, and is very low
at 35C or more, i.e. when SEC forms a steep curve. Comparing the SEC of cocoa butter with that of
the CBE, the CBE having a 15_high SOS content has a lower SFC at 30C or less than the cocoa
butter. Howevef HAEBEIRSHING LAIGHSTE bihiiay A RGHE S E-EHE 30C or more than cocoa
butter, and thus has a solid-feglangigaxnesacsubstantial aftertaste in the mouth. As described above,
difference in SFC between the cocoa butter and the CBE, i.e. property difference, is due to difference

in triglyeeride composittbi BERiaa R tHE S LRt AR RETEBE e BREhRSEHigh ANt of

POP and SOS, .whateas theveogra hiftenhas rupish RPe.canientun@Ssang LQRhavedmslting points
around 35C, while SOS has a melting}point of 41C. Fat having a high SOS content is relatively hard at

30C or more (Aldk&xharbiomichlet dioehieadbs REETUeHNoFOBEd8! 525888 38 YRR ently,
there is a trend;tRurid ichaeplate Whichigesaft rataer sbanhard andds Reabwitherbiaswngan

aftertaste by quickly melting in the mouth. Accordingly, a soft CBE which has decreased SOS content

and increased FRFEORIEHR hIEIBEEH IEVRHEY. FPREAUSH BUtE Had BiHingdaitia efRpdaitish including
40 to 45% of PQR;; JOde La% ofiBRs andB0 o 3p¥h dfua@ScihesathCREBRIS 30low,&RC overall

in a temperature range of 20 to 35C, and thus it can provide soft- texture chocolate but does not form

solid crystals aPHBISHSTBEIAIGRBS WMfERIHIAY & EAUSE HB SHTHIAG pREFSAEREHS  The blooming
phenomenon is causedrhy unsiable crystals®f fatitwhichis afiaetedhby faciprsistah ais dasutficient

tempering or variation in temperature during distribution and storage. 5Most currently available CBEs

have hard or sETRBRSSEHIBSDPeRURHHG ST S BerGidkh SOsRIstah e thRfugr-YiftResis or
fractionation ang RMihaMng.a-ighiR@H, content. Blaweyesithe KBRs:slogneh axhibit andtidcurve

having a steep slope, unlike natural cocoa butter. US Patent No. 4,705,692 discloses a
substitute compBitiersfiicEaiod Bultar 1o Riki e iAg IbeEke SoRxpbYhAPBBPitHNEa%Mgh SOS

content, in which dhaaiia.f sigarsagddabainitippald Btkimlidptd &doa butte? Patent Publication
No. 1999-243982 discloses fat having a triglyceride composition with a high POS content, produced by

transesterification, wherBf PHS isottediisdot 1hiRss e dfnaiesy dnfeReie Migh, 10 to 55

wt%, and SOS pRnCAUEDE imbigke 10 102Q:Wtaie thisraspaat thel Rcessfegusss an sydthesizing
SOS rather than POS. JP Patent Publication No. 2008-154555 discloses fat and oil for chocolate

having proper KEAPFEYStaNn L8R AP RERLIRI ARCHTE D (I ST HErdiR e Tat HAb GitARF AR g0oS

content of 40 to HQ W %end BRR. contensRfthio Le¥i%opad Laweight 20y £atiel ofi SO cortent/the sum
of POS and SOA contents of 1.1 to 1.8, and the SOS content is greater than the sum of the POS and

SOA contents. RIS YhdUaANE SR EEH RlgRBE b ntBht. HoWeYigssBshvERtoRA iethods
focus opfat and:effeuchaselaserhaviagaioh SES cantentimeides toprrdusa chrrcalate products

which are soft an ,q,uick)(lsy melt in the mouth and thus do not leave an aftertaste, whereas they do not
put emphasis o PELABUNEERH natural cocoa butter. Thus, the present inventors have

conducted extensive strigiestg devalormada comaesitienthat bas,an-ble survasimilarstadpat of
natural cocoa butter, exhibits melt properties or texture similar to natural cocoa butter, and exhibits

30improved quETTES'ANE Hidh FEGRIBRAFVARE2 AR FaBIR! (e BresantintRhtBR HEY BB €ompleted.
5 [Disclosure] [fkaghuiael Angblemt is cdihmpresantinventionds dirgcigd iaisalyingprokigms in that a
conventional CBE feels slightly solid and leaves substantial aftertaste in the mouth anda
25 generally prepared by hardening or transesterifying palm kernel oil and coconut o1l
and, as necessary, mixing with other types of hardened vegetable oil. However, in
the presence of moisture, fat and oil having a high content of lauric acid are
hydrolyzed due to mold, emit abnormal odor, and are nutritionally deficient due to
lauric acid.

30 Since CBR and CBS are nutritionally deficient and exhibit decreased

functions associated with texture, e.g., they quickly melt in the mouth, CBE is



5 conventional soli CBE causes a blooming phenomenon at room temperature, and is aimed at
providing a fat composition for chocolate and confectionery which pleasantly melts in the mouth like
natural cocoa butter, provides soft texture, and exhibits improved blooming resistance. The present
invention is also aimed at providing a tat composition having 10 excellent texture, quality, functional
properties or preservative properties to improve or maintain the quality of chocolate or confectionery
when used for chocolate or confectionery instead of natural cocoa butter. [Technical Solution] In

accordance with an aspect of the present invention, there is provid faf Scompagsition having a
P05/SOS Weigﬁfl?a%%{w%%ré% PN REPATES Bt §F§§‘18£5%\Aﬁ5§§1%%§% it the total
triglyceride weight afithe cerapasition. with a pafaheanmpesiionrmes) bepreparsdray mixingvegetable
fat with a fatty acid or fatty acid derivative to prepare a raw material fat and enzbérgnatically )

transesterifyingthB¥ & Hhate i fal: o' fid braSaritl R ARtiaN T8 Y e T IRRBAS Brepartiyd fat

composition hayinghaconraliepdIY SISO Brepptant ratadirougb eozyeats: transesieriticatien of
vegetable fat and confirmigg@that the fat composition has a compasition similar to that of natural cocoa

butter through &RAKEls o %I?@érié@gtrﬁ%ﬁl% S ofieh st atitdn? ot thirdteoHgb%HBAS and

furthermore, progigingiedipeplakatisina-thefataempositioninstead of 0008 utiey, evaluating texture,
mouth feel, flavor release, total feeling, and blooming resistance of the chqcolate, and evaluating the

obtained results through eIt atTe8RWithth& b repersat ibrchRenueRodid Bkt é8héertional
CBEs. 6 [AdvagtageausdrifreislAs dascrined above. smipbsempraiieninyeiien bagan i€ curve

with a steep slope specific to cocoa butter due to a high POS content similar to the triglyceride

composition of RgittiFsNcotsabafler TRt EsHpSHSADIRESatty eIt ifthe HdatiSand may

be used gs a coepauiter BrYIYafent davingkaelt texiuenAlsactigiiatcanopesitieriadvantageously
exhibits superior blooming resistance as compared with conventional replacement fats for cocoa butter

since it has a trighfeariiiEo MpeRFIBrPHEF NG Rl P eresRbAtE A &shingr tBoFRirir ot gttt o
10[Description gf frawingglality whith Hisrashohspesfosmaneediqeid dnepipiegnanpiys ddRb&) graph
depicting a triglyceride composition of a fat coniposition according to the present invention; and

Fig. 2 is a grapRIdBPTELAYSTEERT 0% fA5EomPoRifith Hecbhdihgith (98 brestfPivEfion and SEC of a

general CBE. [Best Modghparind@ Prasentinveatianterovidesa iatrempesitiendBranasalae or
confectionery ha_vin\%a triglyceride composition having a PO5/SOS content ratio of 2 to 12 and a POS

contentlor 30 t'EH w98, RIS Bragarsd BY miting Vegelstidpe Hf Gamnaals Jderur sty acid

derivative to preparess rayvmateiaifatosne spaymaticallyHransastarifying shen@w materiabiat The
POS/SOS content ratio is %referably 2 to Il and the POS content js preferably 30 to 50 wt%.
Herein, the terR™sOPTHetaYSs B3 trighyiteliAMTHRAY G1dic RIS b chtedrslf e BR-2 pyition and

palmitic acids afgslogaiedist{be EmtaNdSh3PesiioNsen thd R@deIMURESintelaes tptrHglyeeride in
which oleic acid is located at the sn-2 position and palmilic acid and stearic acid or steane acid and

pan-ileac acid &reNGEEH I tRecss AWt Kh BIFESHEnY! foghatiddy comPopiiote At weesseters to

triglycepide in. which slgieratid isdaciedictioassnhdspositincand stearaacids dedocaietat the so-|
and sn-3 positions. 7 Unless defined otherwise, the units "%" and "part" denote " by weight ( .%)"

and "parts by wlfgrtooreBpietibana high ROResabit v ard it theve geting paids i include

an’ vegetable fakoroilgapetally maed indhe @ioRxampleeofithenveariablg fatan gitsasmingude
coconut oil, palm kernel oil, palm oil, canola oil, sun tlower ail, soybean oil, cotton seed oil, rice kernel

oil, corn oil, olivE!8ilyshiekrfatamAngPkerAED FALCREIRHES ISIISH Hlonk'Shbrod Stehdptsm br
Pentadema butyage)p Sgkoib(§herea robusta oil), kokum oil (Garcinia indica oil), and fractions

thereof, without being limited thereto. Preferably, the vegetable fat or oil is at least one selected from
the grogé consisting Recently, there is a trend toward chocolate which is soft rather than hard

and 1s neat without leaving an aftertaste by quickly melting in the mouth.
Accordingly, a soft CBE which has decreased SOS content and increased PMF
content has been developed. The soft CBE has a triglyceride composition including
40 to 45% of POP, 10 to 15% of POS, and 30 to 35% of SOS. The soft CBE has a
30 low SFC overall in a temperature range of 20 to 35°C, and thus it can provide soft-

texture chocolate but does not form solid crystals at room temperature, which may



10 of palm kernel oil, palm oil, sun flower oil, fractions thereof, and combinations thereof. In the
present Invention, a. process of fractionating vegetable fat or oil serves to 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 15 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 like, may be used
so long as it can dissolve raw material fat. In the present invention, examples of the fatty acid or
fatty acid derivafVeSARYINRITEL PLISIHEAEID ethyl ester, stearic acid ethyl ester, arachidonic acid
ethyl ester, and behenigiacid @ihyhesigiandnas fattnacid sierivatives therarf dpalmiticragidinethyl
ester, stearic acid methyl ester, arachidonie acid methyl ester and behenic acid methyl ester; and
combinations tHEFESFARY fAHTACTICAHd Hity Fattd R SHI&tRe GERBPAIN (SBASH tHE A8y be used
without limitatiofysf21aferablid & e fatty acid or fatty acid derivative is selected from the group
consisting of stearic acid, stearic acid ethyl ester, stearic acid methyl ester, palmitic acid, palmitic acid

ethyl estér and pahnitic4it FHeERvestar ki CBFbhatorR dharesit PropeTHETAX MAISHAETat may be
a mixture of a viggetahia fatsrelwities faityAgid dervaliveyinatatioofd s iaid | Sdareterably 1: 1 to

1:5. 30In the present invention, enzymatic transesteri fication may be used to produce symmetric

triglyeeridc inclldieesatieB@Tasgnisaitidintrecsntic s BEsitono s dibilrs 2fratity tabsV4d in the

sn-2 position and e capgticiRidt31a180Co {@ul . 30 hours using an sn-1,3 position-specific
enzyme Examples of the sn4,3 positions-specific enzyme may include enzymes extracted from

Rhizopus delemar, Mukbr FateRelN Adhargiftds gk RRiSBPYE He R ROTRHPISGSIHivR B oTucor
javanicyg, Rhizgpus, janemieyss dRIpepuS QXYL oINS AMYGES (ANLGRgRUS: ALibE ke kreferably,
enzymes extracted from Mucor miehei or Thermomyces lanuginosus are used, without being limited
thereto. Any erysfadpacifidadthaidnaahés 3 gosiidhe: lised in the art may be used. The fat
composition prepared ysing the FawRasHalanthie mesodinas sk Im/RRH sANEDIyatiedn
triglyeeride of 2 to 12 and a POS content of 30 to 55 wt%. The PO5/SOS content ratio may be
controlled by adfiBRAYHAB ratd DbigheBR 3 gBstFate BTRANLRY IRt SHIERE MatiBdRsR St rification.
Next, the presenfinventigwik hadesouged inre e detallwith refessnce 4599 the/follpningsexamples.
These examples are provided for illustrative purposes only and are not to be in any way construed as
limiting ke presentemivisnigh. 10 to E%arbpte!n: i parasonsr RIPesTHHRItieh Uty ARES/ZIESf structure
of triglyceride 20ix Exampled pafat composition 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 60C and mixed with/Tolicat Bebtigonmer tREKohtdinet Wégl%?égé@ with aikiSpserapdimixture

was stirred so hat thepilwasdhoraughly dissplveddnithe acaionsskhesmixed salutianwas stirred at
0C and 30 25 rpm for 3 hours and then crystallized, followed by vacuum filtration, thereby separating

into palm stearfit1i§ as8itPstanéerhal pilrie S8iN irr it seatentidré enEopai- Meshenye ghield of

60% ormore apg;amjostine ¥aah8QRh I8sP0S anlinemceignenwreMIved pala sterrin@btained
through fractionation was completely dissolved at 40C and mixed with additional acetone. The mixture

was 30stirred 360! &ha st FphaanBasen & &sifsed sl olvéd Byisatudivitha dat thereby being
separated into g gryatalized fkastiopaad.a palm middle fraction 9 iPMF). Here, the P.Mh had a yield
of 30% or more, and the palm traction contained 55% of POP and had an iodine value of 40. The
palm fraction was mixed'GierF arsfadia dcreBpys Extat ap fbridratideratpocoiate Baving ahielyng 1: 5

such that the tale)onelBlih Ve Aok iREAUbiclh e bR uaS, biesiecd e spnagsiefisation using

sn-L3-specific lipase, lipozymc RMIM (immobilized sn-1,3-specific lipase from Rhizornucor miehei) for

16 to 28 hours, BndeBy sihiRd g fabeblepEstionerign, whsyrasterpresesit iy itsE1B)AtHesized fat

compositions waspeyapgrated taraduge final fatepmpositions. The kinds and content of triglyeeride
in the fat compositions before/after 10enzymatic transesteritication were identified using HPLC.
Thus, the present inventors have conducted extensive studies to develop a

fat composition that has an SFC curve similar to that of natural cocoa butter,
exhibits melt properties or texture similar to natural cocoa butter, and exhibits
30 improved qualities and high nutritional value. As a result, the present invention has

been completed.



Analysis of triglyeeride was conducted using HPLC 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 pl of
a specimen and 10 ml of a 15 solvent mixture of acetonitrile and dichloromethane at a ratio of 70: 30
were filtered using a PEFE syringe filter (25 mm, 0.2 pm) and then put in a 2 nil vial, and 20 pl of the
specimen was injected using an autosampler. Acetonitrile and dichloromethane were used as a
solvent A and a solvent B, respectively, and a now rate was 1 Solvent gradient elution (A:B, v:v) was
performed at 70:30 for 25 minutes 20and a gradient solvent system was then used. TABLE 1
Equipment | Agilpnts420@-4IPLC Chemstation Column Altima HP CIS HT. (3.0 x 150mm) Detector i
Alltech. Evapor ilve nght Scatterl Detector (ELSD) Sample amount 70 al Solvent Acetonitrile:
dichbaromethané Feshatfight system Detector gain :I Detector u4en temperature 45 C Carrier

gas 30 The trig's/ggjcMie ggm M@&ﬂ%%{é&t@i wag idantifieditaous iR LongBhiRaults are

illustrated in Table 7, 25TABLE 2 10 Substrate ran (PMD Stearie acid
E 'feels slightly solid and leaves substantial aftertaste in the mouth and a

5 conventional soft CBE causes a blooming phenomenon at room temperature, and is
aimed at providing a fat composition for chocolate and confectionery which
pleasantly melts in the mouth like natural cocoa butter, provides soft texture, and
exhibits improved blooming resistance.

The present invention is also aimed at providing a fat composition having
10 excellent texture, quality, functional properties or preservative properties to improve
or maintain the quality of chocolate or confectionery when used for chocolate or

confectionery instead of natural cocoa butter.

[ Technical Solution]
In accordance with an aspect of the present invention, there is provided a fat

15 composition having a POS/SOS weight ratio in triglyceride of 2 to 12 and a POS
content of 30 to 55 wt% based on the total triglyceride weight of the composition.

The fat composition may be prepared by mixing vegetable fat with a fatty
acid or fatty acid derivative to prepare a raw material fat and enzymatically
transesterifying the raw material fat.

20 The present invention is accomplished by preparing a fat composition
having a controlled POS/SOS content ratio through enzymatic transesterification of
vegetable fat and confirming that the fat composition has a composition similar to
that of natural cocoa butter through analysis of a triglyceride structure and solid fat
content of the fat composition, and furthermore, producing chocolate using the fat

25 composition instead of cocoa butter, evaluating texture, mouth feel, flavor release,
total feeling, and blooming resistance of the chocolate, and evaluating the obtained
results through comparison with the properties of natural cocoa butter and

conventional CBEs.



derivativesj' Reaction time POS (wet4 SOS (wt) P0O5/SOS 1Nctiv,a) fat compositita 1 16 11 31.25
15.60 2MG 1611 35.22 1L.62 3B

[Advantageous Effects]

As described above, a fat composition according to the present invention
has an SFC curve with a steep slope specific to cocoa butter due to a high POS
content similar to the triglyceride composition of natural cocoa butter. Thus, the fat

5 composition pleasantly melts in the mouth and may be used as a cocoa butter
equivalent having soft texture. Also, the fat composition advantageously exhibits
superior blooming resistance as compared with conventional replacement fats for
cocoa butter since it has a triglyceride composition having a POS content similar to

that of cocoa butter.

10 [Description of Drawings]

Fig. 1 is a high-performance liquid chromatography (HPLC) graph
depicting a triglyceride composition of a fat composition according to the present
invention; and

Fig. 2 is a graph depicting SFC of the fat composition according to the

15 present invention and SFC of a general CBE.

[Best Mode]
The present invention provides a fat composition for chocolate or
confectionery having a triglyceride composition having a POS/SOS content ratio of
2 to 12 and a POS content of 30 to 55 wt%, which is prepared by mixing vegetable
20 fat with a fatty acid or fatty acid derivative to prepare a raw material fat, and
enzymatically transesterifying the raw material fat. The POS/SOS content ratio is
preferably 2 to 11 and the POS content is preferably 30 to 50 wt%.
Herein, the term "POP" refers to triglyceride in which oleic acid is located

at the sn-2 position and palmitic acids are located at the sn-1 and sn-3 positions.

[N
N

The term "POS" refers to triglyceride in which oleic acid is located at the
sn-2 position and palmitic acid and stearic acid or stearic acid and palmitic acid are
located at the sn-1 and sn-3 positions, respectively.

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

sn-2 position and stearic acids are located at the sn-1 and sn-3 positions.



1611 37.58 6.42t5.85C 18H 41.27 5.86 7.04D 1 20 H 47.695.01 1 9.51 1:1 20H 50.18 4.57
f11.10 F As can be seen from Table 2 above, Fat compositions A to F according to the present
invention had a POS/SOS content ratio of 2 to 12 and a POS content of 30 to 55 wt%. In particular,
Fat composition A had a POS content of 31.25%, an SOS content of 15.60% and a PO5/SOS of 2.00.
Also, Fat composition F had a PO5/SOS content ratio of 11.10 and a POS content of 50.18%.

7

Unless defined otherwise, the units "%" and "part" denote "% by weight
(wt%)" and "parts by weight," respectively.

In the present invention, the vegetable fat or o1l may include any vegetable
fat or oil generally used in the art. Examples of the vegetable fat or oil may include

5 coconut oil, palm kernel oil, palm oil, canola oil, sun flower oil, soybean oil, cotton

seed oil, rice kernel oil, corn oil, olive o1l, shea fat, mango kernel fat, Borneo tallow

(oil from Shorea stenoptera or Pentadema butyracea), Sal oil (Sherea robusta oil),

kokum oil (Garcinia indica oil), and fractions thereof, without being limited thereto.

Preferably, the vegetable fat or oil is at least one selected from the group consisting

10 of palm kernel oil, palm oil, sun flower oil, fractions thereof, and combinations
thereof.

In the present invention, a process of fractionating vegetable fat or oil serves
to 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

15 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
like, may be used so long as it can dissolve raw material fat.

In the present invention, examples of the fatty acid or fatty acid derivative

20 may include palmitic acid ethyl ester, stearic acid ethyl ester, arachidonic acid ethyl
ester, and behenic acid ethyl ester; and, as fatty acid derivatives thereof, palmitic
acid methyl ester, stearic acid methyl ester, arachidonic acid methyl ester and
behenic acid methyl ester; and combinations thereof. Any fatty acid and any fatty
acid derivative generally used in the art may be used without limitation. Preferably,

25 the fatty acid or fatty acid derivative is selected from the group consisting of stearic
acid, stearic acid ethyl ester, stearic acid methyl ester, palmitic acid, palmitic acid
ethyl ester and palmitic acid methyl ester, and combinations thereof.

The raw material fat may be a mixture of a vegetable fat or oil with a fatty
acid derivative in a ratio of 1:0.5 to 1:10, preferably 1:1 to 1:5.

30 In the present invention, enzymatic transesterification may be used to

produce symmetric triglyceride including saturated fatty acids in the sn-1,3 positions



Experimental Example 1: Analysis of SFC using nuclear magnetic resonance (NNW) 10The three fat
compositions (A, D. F) prepared in Example 1, and natural cocoa butter and common CBE having a
high SOS content (40%) as comparative examples were analyzed as to solid fat content (SFC) using
nuclear magnetic resonance (NMR). Fat composition A had a PUS/SOS content ratio of 2.00 and a
POS content of 31.25%, Fat composition D had a PUS/SOS content ratio of 7.04 15 and a POS
content of 41.27%, and Fat composition F had a PUSSSOS content ratio of 11.1 and a POS content of

50.18%. SEC analysis was conducted using NMR under condijtions as listed in Table 3, . An SEC
analysis test usifg RN o ieidd by s %%ﬁ@?%%ﬂ?&ﬂﬁ\fé’ -Hﬂt%%ﬁﬁpl{gs%éaecpf%éred and

sufficiently melie3atB06 inpreatreatment 26bfalfewied bygaaling at 60C for 10 minutes and then at
OC. for 90 minutes. Then, the crys}als were stabilized at 26C_for 40 hours and then cooled at OC for 90

minutes. The samples WERRMET8F 30U tesHASH eTeiBEHA HRAATY A BORRSHEHBYEt preset

to 10.0C, 20.0Gx28 &L 20 Rhanghad Oderrspagtively nfallewed Sy SEGsmeaasureRigntpeEC was
measured for about 6 seconds. TABLE 3 NMR equipment ISBRIJKER,p. Frequency 60 MHz Sample

amount 2.t ml a2 RSN HBEIMHE B e RR Y B RS RS e R EPYO B0738.0 1:2 |

25.0V, 50.0t, 3F:QfrmomydBalysisciesults of SeUiksimgdNiMy, are st atechifefigod Agwhewn in Fig.
2, Fat compositions A, D and E according to the present invention exhibited steep SFC slopes

comparable to RHfRHEI Yol BIHYCShIHE RETHINGIT B1SE: nEINY RD5IgR SBcddhthtexiibited a

relatively broad-SkmslgnRei ise (as e residua solisat conte maiBaks Hbhestat compositions of the
present invention exhibited a residual solid fat content of 1% or less, comparable to natural cocoa

butter, while the commRSCBE HRA S HESRISP SIS B d 2 PhmAS it Uil d e seBRdHM e fat 10

compositions apepyding e thenpresent imventioniexibited superarabhysigahpsppertiesstarexample,
rapidly melted in the mouth, similar to natural cocoa butter, as compared with the common CBE.

Example 3: Evalil&tibR SRS choMarbrieriBaYfensebizted Dintgrigig Jaedatth proyettes of

chocolate containingathe fat coropasiiorRsotthenpiesenhiventivachocolate containing the fat
compositions A, D and F of the present invention, and chocolate containing natural cocoa butter and

chocolate containing common CBE as comparative examples were prepared and evaluated.
Next, the present invention will be described in more detail with reference

15 to the following examples. These examples are provided for illustrative purposes

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

Example 1: Preparation of fat composition and analysis of structure of
triglyceride
20 In Example 1, a fat composition 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. 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
25 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 less.
The acetone-unremoved palm stearin obtained through fractionation was
completely dissolved at 40°C and mixed with additional acetone. The mixture was
30 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



L.203-1: Preparation of chocolate As the fat compositions of the presenton, Fat compositions A, D and
F were used. For comparison, common CBE having a higher SOS content than POS content and
natural cocoa butter were prepared. Compositions of chocolates are listed in Table 4. TABLE 4 Raw,
Chocolate 1 Chocolate 2 Chocolate 3 Chocolate 4 Chocolate 5 Sugar (%)4 | . 40 41.40 41.40 41.40
41,40 Whole milk powder)15.00 15.00 15.00 15.00 15.00 Skimmed milk powder (5,S)4.00 4.00 4 4.00
4430 Cocoa hurter (%)19.50 19.50 19.50 19.50 9

(PMF). Here, the PMF had a yield of 30% or more, and the palm fraction contained
55% of POP and had an iodine value of 40.
The palm fraction was mixed with a stearic acid ethyl ester at molar ratios
of 1:1,1:1.5,1: 2, 1: 3, and 1: 5 such that the total weight was 2 kg, after which the
5 mixture was subjected to transesterification using sn-1,3-specific lipase, lipozyme
RMIM (immobilized sn-1,3-specific lipase from Rhizomucor miehei) for 16 to 20
hours, thereby synthesizing fat compositions. Then, ethyl ester present in the
synthesized fat compositions was evaporated to produce final fat compositions.
The kinds and content of triglyceride in the fat compositions before/after
10 enzymatic transesterification were identified using HPLC.

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 reverse-phase high-performance liquid chromatography and an
evaporative light scattering detector (ELSD). 30 pl of a specimen and 10 ml of a

15 solvent mixture of acetonitrile and dichloromethane at a ratio of 70: 30 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 dichloromethane
were used as a solvent A and a solvent B, respectively, and a flow rate was 1

ml/min. Solvent gradient elution (A:B, v:v) was performed at 70:30 for 25 minutes

20 and a gradient solvent system was then used.
TABLE 1
Equipment Agilent, 1200 HPLC Chemstation
Column Altima HP C18 HL (3.0 x 150mm)
Detector Alltech, Evaporative Light Scattering Detector (ELSD)
Sample amount 20 ul
Solvent Acetonitrile: dichloromethane
Gradient solvent system
Detector gain 1
Detector oven temperature 45°C
Carrier gas Ny (1.5 L/min)

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

25 TABLE 2



24.50 12 Fatpc stn%) 5.00 -
00 - Cocoa

10

15

20

25

Fat composnionD(%) - 5T Fat composition F T/1

10
Substrate ratio fat
(PMF: Stearic acid Reaction time PQS SOS POS/SOS Compositio

o (wt%) (wt%) {(wt/wt)
derivatives) n
1:5 16 H 31.25 15.60 2.00 A
1:3 16 H 35.22 11.62 3.03 B
1:2 16 H 37.58 6.42 5.85 C
1:2 18 H 41.27 5.86 7.04 D
1:1.5 20 H 47.69 5.01 9.51 E
1:1 20H 50.18 4.52 11.10 F

As can be seen from Table 2 above, Fat compositions A to F according to
the present invention had a POS/SOS content ratio of 2 to 12 and a POS content of
30 to 55 wt%. In particular, Fat composition A had a POS content of 31.25%, an
SOS content of 15.60% and a POS/SOS of 2.00. Also, Fat composition F had a
POS/SOS content ratio of 11.10 and a POS content of 50.18%.

Experimental Example 1: Analysis of SFC using nuclear magnetic
resonance (NMR)

The three fat compositions (A, D, F) prepared in Example 1, and natural
cocoa butter and common CBE having a high SOS content (40%) as comparative
examples were analyzed as to solid fat content (SFC) using nuclear magnetic
resonance (NMR). Fat composition A had a POS/SOS content ratio of 2.00 and a
POS content of 31.25%, Fat composition D had a POS/SOS content ratio of 7.04
and a POS content of 41.27%, and Fat composition F had a POS/SOS content ratio
of 11.1 and a POS content of 50.18%. SFC analysis was conducted using NMR
under conditions as 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
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.

Common CBE -



4.50 14.50 14.50 14.50 14.50 Lecithin (9 0_50 0.50 0.50 0.50 0.50 Emulsifier (%) 0.08 0.08 0.08 0.08
0.08 Vanilla flavor) 0.02 0.02 0.02 0.02 0.02 Raw materials were mixed according to
compositions listed in Table 4 and formed into fine particles using a ball mill at 60C and 500 rpm for 2
hours, after which the mixture was cooled to 50C, placed in a stainless container, and subjected to
tempering. The tempered chocolate was put in a mold and cooled in a refrigerator at 10C, thereby
completing production of chocolate. 3-2: Evaluation of properties The five chocolates prepared
above were evaluated as to properties. 10Texture, mouth feel, flavor release, and total feeling are
indicated from 1 t&BleE Results of the evaluation are illustrated in Table 5.

NMR equipment BRUKER, minispec

Frequency 60 MHz

Sample amount 3 ml

Pre-treatment temperature 100 metal block thermostat, 0 C
Experiment temperature 10.0C, 20.0C,25.07C,30.07C,35.07C

Analysis results of SFC using NMR are illustrated in Fig. 2. As shown in

Fig. 2, Fat compositions A, D and F according to the present invention exhibited

5 steep SFC slopes comparable to natural cocoa butter, and the common CBE having a
high SOS content exhibited a relatively broad SFC slope. Also, as to residual solid

fat content at 35 C, the fat compositions of the present invention exhibited a residual

solid fat content of 1% or less, comparable to natural cocoa butter, while the
common CBE had a residual solid fat of 3%. That is, it could be seen that the fat

10 compositions according to the present invention exhibited superior physical
properties, for example, rapidly melted in the mouth, similar to natural cocoa butter,

as compared with the common CBE.

Example 3: Evaluation of functional properties of chocolate
15 In order to ascertain properties of chocolate containing the fat compositions
of the present invention, chocolate containing the fat compositions A, D and F of the
present invention, and chocolate containing natural cocoa butter and chocolate

containing common CBE as comparative examples were prepared and evaluated.

20 3-1: Preparation of chocolate
As the fat compositions of the present invention, Fat compositions A, D and
F were used. For comparison, common CBE having a higher SOS content than POS

content and natural cocoa butter were prepared. Compositions of chocolates are

listed in Table 4.
25 TABLE 4
Raw materials Chocolate 1 | Chocolate 2 | Chocolate 3 | Chocolate 4 | Chocolate 5
Sugar (%) 41.40 41.40 41.40 41.40 41.40
Whole milk powder (%) 15.00 15.00 15.00 15.00 15.00
Skimmed milk powder (%) 4.00 4.00 4.00 4.00 4.00
Cocoa butter (%) 19.50 19.50 19.50 19.50 24.50




TABLE 5 Texture Mouth feel Flavor release Total feeling Chocolate 1 7.2 8.0 7.8 8.0 Chocolate 2 7.4
8.1 7.9 8.1 Chocolate 37.17.97.87.8 Chocolate 4 6.9 7.7 7.7 7.4 Chocolate 5

12

Fat composition A (%) 5.00 - - - -

Fat composition D (%) - 5.00 - - -

Fat composition F (%) - - 5.00 - -

Common CBE (%) - - - 5.00 -
Cocoa mass (%) 14.50 14.50 14.50 14.50 14.50
Lecithin (%) 0.50 0.50 0.50 0.50 0.50
Emulsifier (%) 0.08 0.08 0.08 0.08 0.08
Vanilla flavor (%) 0.02 0.02 0.02 0.02 0.02

Raw materials were mixed according to compositions listed in Table 4 and
formed into fine particles using a ball mill at 60°C and 500 rpm for 2 hours, after
which the mixture was cooled to 50°C, placed in a stainless container, and subjected

5 to tempering. The tempered chocolate was put in a mold and cooled in a refrigerator

at 10°C, thereby completing production of chocolate.

3-2: Evaluation of properties
The five chocolates prepared above were evaluated as to properties.
10 Texture, mouth feel, flavor release, and total feeling are indicated from 1 to 10.

Results of the evaluation are illustrated in Table 5.

TABLE 5
Texture Mouth feel Flavor release Total feeling
Chocolate 1 7.2 8.0 7.8 8.0
Chocolate 2 7.4 8.1 7.9 8.1
Chocolate 3 7.1 7.9 7.8 7.8
Chocolate 4 6.9 7.7 7.7 7.4
Chocolate 5 7.1 8.0 7.9 8.0

As a result of the evaluation, it could be seen that the chocolates (chocolates
15 1, 2, and 3) containing the fat compositions of the present invention obtained a
higher grade than the chocolate 4 containing the common CBE and had a similar
level to the chocolate 5 containing natural cocoa butter only in terms of texture,
mouth feel, and flavor release. Thus, it could be seen that the fat compositions of the
present invention can replace expensive natural cocoa butter.
20 Further, as to total feeling, the chocolates 1, 2, and 3 containing the fat

compositions of the present invention obtained a higher grade than the common



7.9 8.0 As a result of the evaluation, it could be seen that the chocolates (chocolates 15 1, 2, and 3)
containing the fat compositions of the present invention obtained a higher grade than the chocolate 4
containing the common CBE and had a similar level to the chocolate 5 containing natural cocoa butter
only in terms of texture, mouth feel, and flavor release. Thus, it could be seen that the fat compositions
of the present invention can replace expensive natural cocoa butter. 20Further_ as to total feeling, the
chocolates 1, 2, and 3 containing the Cat compositions of the presentinvention obtained a higher
grade than the coramon. CBE having a high SOS content, thus proving thatthe fat. compasitions of the

present inventidrPading e High! BU SO HEHEBRhiBE e daa et b it 38 MRgsitaRivr b Bfooming

resistance  plhehlopmingresisianeaichiivecbocelatesmseparadakaveunrg evaluated. The
chocolates were stored fbr several cycles in which each cycle included storage at 121C for 12 hours
and at 20t for 12 hours, until blooming occurred. The number of cycles at which a blooming
phenomenon first occustgd §s lifiadidn JabIsAiRIQuididileE 6 Number of cycles at which blooming
first occurred Chocolate | 105 Chocolate 2 96 Chocolate 3 94 Chocolate 4 85 Chocolate 5 98 It
could beeen from the PSRBT BloBHi e REshitahEeBosNAfd MR EhabsIe e rtaitii the fat

composition of the piRReM:VEBLoRG¥hIRites similar el-sURSrAERlORMING resisianee sas sampared
with chocolate of natural cocoa butter 15 and a considerably superior blooming resistance, as

compared with EttorfCBE, iHarsoidraVing thafthd enadgiatd ddhbiriry e rateshpddition
according to thepresent iveatianexhibited excedenthermahstaliliBturred is listed in Table 6

below.

10 TABLE 6

Number of cycles at which blooming first occurred
Chocolate 1 105
Chocolate 2 96
Chocolate 3 94
Chocolate 4 85
Chocolate 5 08

It could be seen from the results of blooming resistance evaluation that
chocolate containing the fat composition of the present invention exhibited similar
or superior blooming resistance, as compared with chocolate of natural cocoa butter

15 and a considerably superior blooming resistance, as compared with common CBE,
thereby proving that the chocolate containing the fat composition according to the

present invention exhibited excellent thermal stability.



14 [Claim 1] A fat composition for chocolate or confectionery having a PO5/SOS weight ratio in
Miglyeeride of 2 to 12 and a P05 content of 30 to 55 wt% based on the total ceride weight of the
composition. [Claim The fat composition according to claim I. wherein the fat composition
prepared by mixing vegetable kit with a fatty acid or fatty acid derivative to prepare a raw- material fat
and enzymatically transesteri lying the raw material fat. 10[Claim]] The fat composition according
to claim 2, wherein the vegetable fat is selected fromlthe group consisting of palm kernel oil, palm oil,
sun flower oil, frictio‘giggeof, and a combination thereof [Claim ISThe fat composition according to
clam 2 or 3, whe ty acid or the fatty acid derivative is selected from the group consisting of
fatty acids including pahnitic acid and stearic acid, derivatives of the fatty acids including pahnitic acid
ethyl ester, stearjc acid ethyl ester, palmitic acid methyl ester and stearic acid methyl ester, and
combinations th I%B’fl?f) laim 5] A cocoa butter equivalent comprisfat composition according to any

one of claims 1 to 3. [Chaim BhmposhichaeplatecpreparechHsrghe pheampesitisnsassardingito any
one of claimslto 3. . ,
ratio in triglyceride of 2 to 12 and a POS content of 30 to 55 wt% based on the total

5 triglyceride weight of the composition.

[Claim 2]
The fat composition according to claim 1, wherein the fat composition is
prepared by mixing vegetable fat with a fatty acid or fatty acid derivative to prepare

a raw material fat and enzymatically transesterifying the raw material fat.

10 [Claim 3]
The fat composition according to claim 2, wherein the vegetable fat is
selected from the group consisting of palm kernel oil, palm oil, sun flower oil,

fractions thereof, and a combination thereof.

[Claim 4]

15 The fat composition according to claim 2 or 3, wherein the fatty acid or the
fatty acid derivative is selected from the group consisting of fatty acids including
palmitic acid and stearic acid, derivatives of the fatty acids including palmitic acid
ethyl ester, stearic acid ethyl ester, palmitic acid methyl ester and stearic acid methyl

ester, and combinations thereof.

20 [Claim 5]
A cocoa butter equivalent comprising the fat composition according to any

one of claims 1 to 3.

[Claim 6]
A chocolate prepared using the fat composition according to any one of

25 claims 1 to 3.



