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1 PRODUCTI ON METHOD FOR FRACTI ONATED SAL FAT Techni cal
field The present invention relates to a production
met hod 5for a fractionated sal fat which is usable as
a cocoa butter substitute, particularly, to a
production method for a fractlionated sal fat usable as
a high quality cocoa butter substitute froma Iow
quality crude sal fat with quality deterioration.

nasb e aerarbhrray et a0 Ebﬁnﬁkééttﬁﬁtﬁt%tﬁﬂ%iﬁ

representative fat and oil for chocolate, a cocoa
butter substitute which is a 15fat and oil mainly
cont a| ni.ng symretrical triglycerides,

1€4- 2- unsat ur at ed trigl ycerlde (SUs, S
saturated fatty acid, U wunsaturated fatty acid), has
been @&e@r@a@atesﬂéﬁt@éﬁw Searifisss oF & my whitqfriatredrethod
fatty acids constituting the symretrical_ triglyceride
ﬁ%l%ééaff‘&lllﬁf‘tait@@@a"& BGP)Whlét%arﬁ GRd e (3st)3 Efepa
arachidic acid (A), and representative exanples of the
W@trursatb@&#tatttw ﬁlﬁslcdjdr@—’tjtytrutq%ga tﬂ@@ﬁﬁﬁi\é{m“@a‘}md for
triglycerides include oleic acid (0). POP is obtained
arei TR Hongraekt gt dridt e adte Gfs Palmh i 196t ICH reseca
tallow, and POSt is obtained from25illipe butter,
Dvdiresth Shutstteirt, uTend e d i lkeer anh ¥irtactd o ethl Zdtatwith
thereof. StOSt is obtained fromkokum fat, mango
derindly fosttesiivemtoutit.er, Sal fat, and fractionated fat
thereof. Since sal fat contains a |arge anount of SOS
(mai n 5conponents are StOSt and ACSt), a refined sal
fat or a fractionated sal fat is one of increasingly
Bemportcantd faw materials for the manufacture of cocoa
butter substitutes. Sal fat, which is also called as
sal deed iftatondlsiva B at fext raact edi f romisleedss ofn
shrubs, naturally grown Shorea robusta, by mainly
alsiengahexane cand:dcome: thiand vofich group wofp fadeanttdratve fat
are collectively called as Borneo tallow fats. Since
atlee dfidt fiar Shared atehust acseed hscweasidupdydralyzeédich is a
with a hydrolyzing enzynme, it is desirable to extract
flahe atihf ati 1 nmedilat elon afireim ol hreedion-0f ¢ihe;seedsides,
However, in actuality, it is not necessarily possible
1t, @ Hamediatel on -exturacts dihe St Al ¢ e mofKi (s, S
conditions and transportation conditions at the
GO RGIdO T A8A. acliter ef org s eorical | et d pw ual J thas been
crude fat in which 20hydrol ysis has proceeded to an
LBXGES SIReg rdagiraes i Sy Ofd:eindaunds 4 nrobtad ek €4 udes$@) acids
fats. Meanwhile, it has been known that triglycerides
it ng didhydroxysteard L ac | gg;taﬁc@rﬁ%‘%trtéu% almitic
fatty acid (herei nafter referred to as DHS- TG andp

il oer ides, .cont.aini n@@pow eard o afid A4S @ (n), and
25const|tuent fatty acid (here| nafter referred to as

ﬁé EQent3itive examples of the unsaturated fatty acids
constituting the symmetrical triglycerides inciude oleic
acid (0}, POP is oktained mainly from fractionated fat of

Palm oil or Chinese tallow, and P0OSt is c¢btained from

illipe butter, mowrah butter, and the like and fractionated
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exist in_,sal fat, and that a particularly |arge anount
of DHS-TGis contained in the sal fat. Since the | ow
quality crude fat contains 2 to 10 wt % of DHS-TG and
since even a refined sal fat and a conventiona
fractionated sal fat ordinari?y contain 1.0 w % or
nore of DHS-TG these fats are not suitable for the
manuf acture of a good quality cocoa butter substitute.

re specificall an increase in viscosity of a
o Cd I s Sl er et s M | o A SEEVLF g ango
production of chqcolates, leading to difficulty in
SROERT of % mge RTIE Fief AP pott® detel df e sttt ced fat
nol di ng and subsequent cooling. As a result, there are
Eﬂ%%ﬁogfoblens that the chocol ate does not have a good
gl oss_and a good nelting speed in the nouth. The
fol | oWi'tef atdenptls Ve beem comoiRtEEMNE the W {Bein
obtaining a high quality cocoa butter substitute by
BRI T O 7G5 e erdTbch Gibowe 4 rond 403 bupduaf 1105 2
crude sal fat. J. Am Q1. Chem Soc. 62(7),
6 (AT85)d ret atest tios Piethbdl vfreanovihy OHMS TGuahdraw
di gl ycerides (hereinafter 20referred to as DG by way
Tt el ya g alftty onm ironwiasklrd at or fractionation of
sal fat with acetone as a polar solvent or a nethod of
obtaigand et vl fFeltsfrtactéodn cont ai ni ng OHS- TG and DG
wi th high concentration. A nmethod of reducing DHS- TG
and DG&IJ nfat cratstdl jpardalhy omyief d5acdl opatdobet, is a
25usi ng acetone as a polar solvent and a net hod of
fragd e g ¢ e DHSEARG sanedl DG Hys labsos bimgtt el i ghowen Shorea
silica gel colum are described. However, the former
metdeoch | Soinotaeffeotd vey enoughe taond enoven OHS TG oaand group
the latter nethod is not practical because an
cefX pitsd vehasti 1dca @el 1ol juml ¢ schhnesessarjoand: acd Br¢ge fats.
anount of a strong polar solvent is necessary in order
Fimaeestior efdthelsidiceegelowod timMseed is J&5 DBy IS0 feed
descri bes such a nethod for renoving OHS-TG and EP-TG
winat = mefddied: sal dradynhy, deguin dgs argb Bd kadiextract the
deacidification is fractionated by using either
FHGhexane ias: < NoNRod arc SOl V@it o0l o ANt 128 UeHsss def &rgent, in
sol ution. However, the nethod nerely enables to obtain
s tfy=acitd nated salod ate hayvd g By 110 SUS €0 efmediately
JP 56-58444 A relates to hard butter conprising a sa
chatr ddractionemhighe i aplalined ndfactionatdng sal
fat and 15which has a SUS content of 80 to 90 wt% 1In
thhe gmihat i dd acddenatd.on 45 carrded out; by using a
sol vent such as hexane, and the solution is once

mrehatd el y mddly: cool ed, oq&&r@wsf? Pregipiiated ypicn

crystals of a high nelting part, followed by cooli ng

m&gﬁé%gwl &g@,tm@{e&%@&%@&é e&%@% is often

precipitated crystals of a md nelting poin acti on.

ﬂ&‘@ﬁi\’%{n Jﬂkedﬂ:?é Qq:d}?es saalg’r_ig%){r?.m %eémy{i(lf:ije@th%sé been

renmoval of DHS-TG because G remaining after t

fi t st . g Py s O | Li . '

LR R Taning par By T SO RE e acis
5f L i i 1t 5. JP 2001-55598

aé gr%%nlsg:r}_q:tde% It%ott oér.crzelrcgo erelrﬁ_ig;_eﬁ; lbeyges]f,l%eg g as

escripes a ne Vi ng ] ect1 ng

| fat to irst. st.age fractionation by either dr
ragﬁﬁoﬁ§¥%gﬁg%ﬁl%%%ﬁﬁé%ﬁua?qﬁéﬁﬁﬁqgl§ai%h%§%gégﬁc adid as a

nonpal.ar__sol t. and suhseguent subj ecting the
cI{‘ll%qS &l& USeEZLr t’EV"%kr}Tyaiance:L i ﬁjﬁ%el i ilres/ t st éageer $FAct? ohatflon'®)
to a second stage fractionation using a polar sol vent
that is in an anount of 100 to 900 wt% w th respect to
100 wt % of the liquid part. However, the nethod has a
problemin ternms of production efficiency since sa

fat is subjected to solvent 10fractionation with a

pol ar solvent after either dry fractionation or
fractionation with hexane as a nonpol ar sol vent, and
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150f sol vents, both a nonpol ar sol vent and a pol ar
sol vent, are required. Though the reduction
nmet hod of DHS-TG is described in each of JP 53-111307
A, JP 56-58444 A and JP 2001-55598 A, none of which
refers to reductions of diglycerides 20(hereinafter
referred to as DG and an asymretrical triglycerides
fraction (hereinafter referred to as SSU) that al so
i nfl uence on the quality of cocoa butter substitutes.
S¥P 5 IS845T AldhslosEsiH Codtd Htter SUDSTIAUIEG AL of
25whi ch a SSU fraction which is one of tenpering
Ui tisngore-sdeifpbrienttd's $aledided, SHdds thhs Jérvscﬁuallty
i nportant to reduce the SSU fractlon in order to

% KigH-agdal i4 Y e ddod ButtlePHUDSR i taitd s irgmeven a
t he above publications, it is understood that it 5is
reddssarsy it & ateduck %WW@WWlTéWtJQ%@@G% fat
SSU fraction together with DHS-TG in order to obtain a
Hidghagualyi prfteact ilofatdd $al e HodiierTG, these fats
conventional nethods have their limts in reducing the
agEnperie mivs. ek lan fagcdptcableandamiusp athat adved quality
fracti onated sal fat of good 10quality is obtained
cacom @utdw mgwaltistty tedle f atMaefd isgieanitiycalbiwclasuresofase in
the I nvention Problens to be Sol ved by the Invention
Vilsgss itthe cdbjeecthiorasl adfe trhves pregdSent tiamnmetiron iar ecdused
provi de a production nethod of a fractionated sal fat
dehiicly DBoamdie arsed ahcadlisgle qualdadirgpooa diuttierulty in
substitute having sufficiently reduced DHS-TG DG and
PSP chrrracta arerard ibei rowd ipctod rieSUS dciont et  r own lad lrow and
quality sal fat as a raw material, as well as to
spibewicte ntthe dalacig .onatsed salsdlat, afhqgoodmualddar 2bblems
Means for Solving the Problens The present inventors
thave tinrt ensiovdla eStasdisethcan e wethagb dSDrg retici iy a good
DHS- TG t oget her with DG and SSU fracti on and
maavea ricownp@d etchatn ithd $acpassi bl e to renove or 25reduce
DHS- TG DG and 880 fraction and obtain a crystal 7
part mhel F 1N g SSWSrgay entvaiena dotdlcamun fe aim
the polar solvent used in a crystallization step for
ogr y$tralilnizat i:0m iad cizariwst alo s thasdy Ndusd €@ ute by
carried out after the crystallization and filtration
rie®1c300Q WH6-arc e iWdd despectr 40 100w %wefl tihe crude
refined sal fat, and thereby the desired high quality
sGacaga thutter substltute can be obtai ned. Thus, the
present invention has been conpleted. The present

i nventi op has beem Acconp! i shed based on; kine relates to a
above-described findi'ngs, and as a first aspect, t

REGSENt, ¢ r}\é%%%@ RVITdes, &y raf%diéfééﬁraer@t m&,nc@fter

fractlonated sal fat, conpr|3|n epari ng a re I ned

r%%l ‘d%da%arﬂ@é”ﬂ% %ffy%@' Washing -,

of the crystal part by S|ng a “pol ar so vent t o obtain

trher:r“%@ﬁsito%la tjlmar tf 45,2 H]caacr q\ubcl‘ht taecre tCOCH’gJOarEenat pc‘!ﬂ% eec?lvent

anount

or a method of obtaining a sal fat fraction containing DHS-
TG and DG with high concentration. A method of reducing
DHE-TG and DG in a crystal part by way of fractionation

using acetone as a polar solvent and a method of reducing
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the pol ar solvent used for the crystallization and the
washing is 1000 wt % or nore with respect to 100 wt % of
the refined sal fat. As a second aspect, the present

i nvention provides the production nmethod of the
fractionated sal fat 20according to the first aspect,
wherein, in the hard butter conponent, a content of
triglycerides containing di hydroxystearic acid as a
constituent fatty acid (DHS-TG is 0.4 w% or Iess
Konténthst T 31;«/ DG""S 0B vit %Jolrlqaes%e el o
content of 1, 2- dlsaturated 3-unsat ur at ed

% (e cetite S TEANGL /f ratd i G MSitphrig gt gifertive
third 8 aspect, the resent invention provides the
SRl th0 T RSt Ho PHst e Ftchcthoriat et Batelfgd is not
according to the first or second aspect, wherein, in
HQ%§W%%@}lﬁﬁQQﬂsﬁxﬁﬁxﬁﬁﬂﬁns%FQxﬁﬁkﬂﬁa(ﬁel column is

1, 3-di saturated-2-unsaturated triglycerides 5(SUS) is
IEEARAIOT TSt & AT IR e aspectstiHy presantsolvent is
i nvention provides the production nethod of the
fecaetsisdyatied asdle f dto aesdraing-to sl Ghayof advertn 1 st

to third aspects, wherein the crystal part obtained by

f r actiFordat-ldn 5T dy daveepidierr suliventndtshalbjectedndoing
re- 10fractionation using the polar solvent to obtain

Ldl Scrlyss tealld. pai-tl Cas lee thar dedilitrtest sconponenty & dwotsnofand
the Invention It is difficult to stably obtain a cocoa
ddutetler dEBsuUbstfitaste ofir om the calofateditschidhiasy either
unstable quality. Particularly, a low quality sal fat
heont@ RS laarge aneuntse loferttr icgl yoerd desowontati ad g t

di hydroxystearic acid as a constituent fatty acid and
sdilglityicer.i diesvetvirat, eter trgetadvemserd Inf larenicle on-quadtidiyn =
especially on a crystallization 20property, of the

feacad chuttteer bttt U=ering a 1okhesU® esenterithventi on
provi des a nethod for obtaining a high quality cocoa

butt @r Subsitidant e usiing < lawrqual idytsat dalpassohd aw sal
material, and the nethod enables to stably use sal fat
feftl Glralcs idrcrude:H ats hatangdnsdyabl e gualidyias 25a fat and
raw material for the cocoa butter substitute. 9 Best

wMade fers Gargus ngr@énd her lgvens ian wey, Hergidaid@loq,
t he production nethod of a fractionated sal fat of the

fPReSanh dtn\entionadile pevdessy ihetg Thesdpraduction a5
met hod of the fractionated sal fat of the present

Henvert i amd s reharacterdzed idhddatea dotaly, %t@mt Oéooled
t he polar sol vent used in a crystallization step f

t&f Yehahld zatdon  and & crystal Part mashingstelg part,
performed after the crystallization an f||trat|oﬁj

£1000 s P09r Lmone, W th f espect, b Mm% of tihe o

refined sal fat prepared froma crude fat extracte

dnam seeds queél'ﬂ)q_rtedacereow& nﬁd df aactm%qtét th!ﬂepoz nt

refined sal fat "by using the pol ar sol vent,

ftrg%r‘ﬁ@ﬁ DHS TG G gnd 394, 44 ?9%5? %ggﬂioe%e%ﬁ% d and a

crystal ‘part having SUS conten more is

f. sa
~?QE%F?§%F§tCE§ %1q$;t g%jgae su e%ﬁﬂg{g&ﬁﬂﬁ%al ing
0 e f.at_i.s Step by st.e

a?ﬁ%?egped ﬁgs eshn#g3j§ Ctl %ﬁj 6hospﬁ%ﬁ¥%?%%%%fl h a
ref rabl nt _aof t 20t he_cr

P e T éﬂaet]ltowg it i Wi Tl e

fra er de %I%tflc %1 geh dration under reduced
Feseiré - Hleacthi & §ﬁ: ‘odori zation. It is possible

to om t a part of the steps depending on quality of

the crude fat, but degumm ng, al kali deacidification,

hot water 25washi ng, and dehydrati on under reduced

pressure are
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10 i ndi spensable in the case of a low quality crude
sal fat, since DG EP-TG and OHS-TO contained in the
crude fat are partially reduced by perform ng the
steps. Wien these steps are not carried out, contents
of DG EP-TG and OHS- 5TO are too large, and it is
difficult to reduce the conponents to the acceptable
ranges by subsequent solvent fractionation. In
addi tgj tion canditions . in

on,. .de ri.z .
deoddFi %gtoﬂo’%%gtg@p A8 S tart .me&hpordteltkgorraﬁﬁeén oving DHS-TG
10deodori zation tenperature s 230C to 260C,. .
i GOV SB0C N 4B506, st i eIy SI0CYE P&
and a preferabl e vacuum degree upon deodori.zation is 5
ST ETo e ds » GreRerably & TORC GPAESe T THe D hexane Bs a
deodqri zation tenperature of nmore than 250C i o
AEREESPABICE TEcadee SUS SISt o Tardd 6 dare Liauid
partially isonmerized to generate the SSD fraction
Fddr 158 teHe ede adortiPZathiidis s iR 9 IS C st adedtbri &t i Hhifond
tenperature of |ess than 230C and the vacuum degree of
ST5I9E HH&T U5 OPeYL caY e suitest MEbIE BEYalse riéifdval® of? an
free fatty acids in fat becones insufficient. 20The
arewrguall the &k rtigde Balvat iddntd s atg £a o % vt the
DHS- TG can not be acceptable raw material for a hard
Isgrtier negripordemnte Wit h [doodiafustd thebecquse et ooy Yioms of
of DHS-TG remains in the refined sal fat prepared by
Privelvalig e ddsierd ised yhetiods, sandf athel Toritemet o PG solvent
and SSU 25fraction in the refined sal fat are al so out
fofadtHensadeeptalilte d evelar |9plsioit & tase,edtthgs dry
necessary to carry out solvent fractionation by the
fetchigebreft itche qor éserntt dianeenitdrony idds dra et bed cwndigoolar
the refined sal fat which has been conpletely 5nolten
sy vieeat,i rgd o HE0E ftlar€7,0C wva tpaler bl et t i on aint @mount
of 400 wt% or nore, preferably 400 to 3000 wt %wi th
arcpspecintiso a0 mtPoiofed hieoif digth sthm xbdy fioddowedatbhyon and
gradual cooling to OCto 20C with stirring in a
terey stcdlddrzati ore ttianka teigun ppiech vd tdo laecoodingnidevi clewo types
with a 10cool ant and a stirring device. A
ar yestlaldritzgt i iarendrgepii a2 dsd Svabownd. H pol 8r hoolsent,
though it is varied depending on a cool ant tenperature
aard e ddind:f polar solvent. After conpleting
crystallization, a crystal part and a filtrate part
are sepaiat athd remeactvotherndy dSfhkd+ation angeribed in
reduced pressure. The separated crystal part is washed
y-Hrigd nge Wi & faesh, pob ate-sod venta W ehohasobeenssos A,
previously cooled to a tenperature ranging fromthe
st Lirzatd on temperat ieud o 0L dovwer g1 hadr i hes
crystallization tenperature and which is in an anount

trhate 308 ot ale APy @f {hendpl afq soh venimised; & t he

crystallization step and the washi ng step beconmes 1000

M0 d N o s 15800 REET BN @bl Y O L Or 2600 W86 Mhths ssu)

respect to 100 wt % of the refined sal fat, and then

Separatd ng 4 o4 crystale p élP{‘Q &sfibtrate,pact

agaln by filtration. In 25the thus obtal ned crystal

T - IS, DG and 330 12 fraction are reduced,

an conponent is concentrated. The total anount of

t he R t ed.; h L 4 [ :
PRl afesalyents used. 10 Lhe coyslablizal! ofoa08 Lbe ;n

washing 1s 10 nore, preferably 1000 to

wvl\”'fi%h néDSbISIPrJ@JIaeé@P&y V&IT}JQ(th:PS 23‘9(9 of tempering inhibiting
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5w % When the total amount is |ess than the | ower

[imt, the reductions of DHS-TG DG and SSU fraction

are undesirably insufficient. Wien the total anount

exceeds the upper limt, production efficiency of the

fractionation is unde3|rably pPeduced due to too |arge

anount of the polar 10solvent to be used, and an

evaporation | oad undesirably becones too large in a

sol vent renpvin ste aft r . the fractionation.

THEC T owi hy f &hoﬁl’% 13T ahdl 2¥5°i WBOBFoRbE sengeduce
applicable as a fractionation nethod for a_refined

‘@a %@'fafrfﬁﬁtm%hna%%%a tandtiht 1of 2t héSpolias L §bYveRECa

is set to 1000 wt% or nore with respect to 100 wt % of

theteef PRt sBFteat. The former method is suitably

enmpl oyed for a nore efficient reduction of DHS-TG DG

and Frlleei dp0va) Pl 100t b6 of LEhesreffinedteaf fhet it

that has been 20conpletely nolten by heating to 50C to

TDCe200S 16y 900 VRIEEF Bhe polarPBBrUenbulsahbredG #hd SSU

m xture is cooled to OCto 20Cwith stirring in a

er 33t e i Zo ¢ ore F ankt ool Ppld Wit hraceobbi Agtdévi sehigh

using a coolant and a stirring device. After

Torpl et | ipeheoreyed ab 21 zae T onllowe 25cr ystalrepai tnahdmathods

filtrate part are separated fromeach 13 other by

$4v¢ riateon Linders reducedupiegstune opmpheshtketoThe

separated crystal part is washed by mxing with a

freghtpolarlsot vest wWhi chthasfbeehipneveédusky €ebl ed good

to a tenperature ranging fromthe crystallization

denperat s eclb 0a 51OC fowerathanm ghelcrystall fzatebhiciently.

tenperature and which is in an anount of 100 to 600

Iink 96 W $ e ¢ espeiciie t ondOt W% of the refined sal fat,

and then separating into a crystal part and a filtrate

Tparitl @gaito Bye fdivadilon. the anesysiah fraction

obt ai ned by renoving the solvent fromthe thus-

10obtEiwed €ty sdied e partebyo an: Q& dbnasyn et Rednt DHS- I8 to

DG and SSU fraction are partially reduced. However,

pecfi@etd onatden: Ofn theresyséal af ragét 0OBnhsegakki €dat which

out because the reductions of these conponents are

dasubd icdentaata thi §h shageitP thecsase 0frt Bebstitute
fractionation of a refined 15sal fat prepared froma

HM@%&ﬁﬂl@Ié&@@lﬁfﬁecﬁ@éed DHS- T@\,ftﬁ(!?;, theqacsyst alacrion
fraction obtained as descri bed above is conpletely

dmit teni fy heat i N9 $@s S0GE o7 0E ok he PQ&L}aﬁu§PLV9nEainfat as
an amount of 400 to 900 wt % w th respect to 100wt %o

d henerystali £1acii opeis mxed, n1be; Gl xi L eel
20gr adual 1y cooled to OC to 20C w th sélérlnécFﬁonated sal

adystalddzatdom {@nk equipped with a cooling device
using a coolant and a stirring device. After
conpleting the crystallization, a crystal part and a
filtrate part are separated from each other by

Mégﬁgaﬁammﬂﬁ{?atﬁeed@@a%égresswe or the Iike. The

separated crystal part is washed 14 by mxing with a

fresh Wp@{ sSeOA%’e{HvM%P?rom%’ethé’ﬁg %‘?'Z &S%Sdon a

to a te ature rangin he Crys
e 0C | han t stal zatlo
ﬁ%ﬁ%ﬁia E{e andéﬁﬂ?c s |n an annunt @ﬁo% ?og%BO
%thrlre ect t of the refi
AR en amﬁ?lys 2 B o l?.ﬁr%?%%%f? §?eraa%?f% ox
ar at ch ot h iltration under
douce reégure 'or*1 §§?k ra?%l?%ea%?y% ?lBa?tcryStal
obtalned by the re-fractionation, DHS-TS, DG and SSU
fraction are further
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10r educed, and the SUS conponent is further
concentrated. Therefore, the crystal part is usable as

a high quality cocoa butter substitute after ordinary
sol vent renoval, bleaching and deodori zation. The
crystal part subjected to the/re-fractionation can be

a crystal part that is obtained 15by the first stage
fractionati on and contains the polar solvent, and, in
such a case, the crystal part is conpletely nolten b
Higdt ity 1D S0t 50C  FUl T onedV bR n%x?%@a% P HHe ©f the
fresh pol ar solvent and fractionation. It is inportant
RHAL tHel total Ushifbubit DfCThe-dbl 952 Dows| Yerk 1ed in

t he above-descri bed two-stage fractionation is 1000
0% Gt oAt 31 R shetty Yo 4 00R Wik DT Me §eFR nedr shed out
fat for reducing DHS-TG DG and SSU fraction to the
ad:ctcee‘btta{tﬂ Elgifglllization and fjpb@mt:’fqar@)rﬁs@ heC00 wt% or
above-descri bed two-stage fractionation 25nmet hod, the
OIS oW iy Procedurte cdh)wied appl el Faif ited case a5, ofnd
a one-stage fractionation nethod. 2) To 100w %
tofe naey riéfs ritar sz d flaitgh hana hialsy beeroz dnpt et el yulpet t eate
by heating to 50C to 70C, 400 to 3000 wt % of the polar
&gl ventodts imieced, Thure nilxe ures $sniyradoat § ok coos edetn
OCto 20Cwth stirring in a crystallization tank
Eguilppediwi th a cool i ng device using a coolant and a
stirring device. After conpleting the crystallization,

a cryStalppardantanidieerfildnr dies pagdn arecsepht dted Haoml on
each other by filtration under reduced pressure or the
HHek b @Mk separat el rciyrsial Ppat tad sa washed bypatij nghe
with a fresh pol ar solvent which has been previously
rogoleed: tiovweerttenpenatarieigangimgpdiomdhenethod of a
crystallization tenperature to 10C | ower than the
foraystiadrdtzat i<l tfenperadng el aiteh Whi bt Snd e ane BeNt sal
of 0 to 2600 wt% with respect to 100 wm % of 15t he

freaf izned sadrfiaty @nd dhestseparadidg amd ordsieiystal the
part and a filtrate part again by filtration. It is

drgeassamatthaly adiotpla gount of 1 dde: pob asbsol vete crystal
used for the crystallization and the washing of the

ermyst=al Patdrd sy 0HHMMOr e W th fespecind@nr of
100 wt % of the 20refined sal fat. In a crystal

thieagldion thatvdrs: aliad ned fuom dhes t4ws:-obt ghhedhd the
crystal part by ordinary solvent renoval, bleaching

wand idepdoy i1zatd ang DESSe DG crand SSUE ract{ @0 W€ of the
sufficiently reduced, and SUS conponent is

reufifieei entil yrgoncent rated. thergfare, the g?fé’%él% invention
fraction 25is usable as a high quality cocoa butter
PRSIt 8 e Pk quctiofXaml s Of dhe polar; solvent io rux
be used in the present invention include acetone,
a@%ﬁtﬂylé@t%'f:@ h@egg%ﬁﬁtg,n%édﬁwﬁ, air'?opr% ‘hard . butter

n- butyl "al cohol, and t special ly, acetone is

A < e P SToREranTy 1% arTbes, 1t

LR B RELELAL Dy Ul AR QSN SRR 2, Moo,
5 h o SE0ect 0T He SOTIRRE. TOTHE 4 RACE! OIet ol Cal 15 O3
L3 3 A0S TGTEDN NS o SRR By L EL) SR e
RS R AL I O e fefuned sal (2t protorgtly ..
8: Pégsv¢@6or | ess, and SSU faction content of 2 15w %
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The DHS- TG content of the fractionated sal fat

obt ai ned by the present inventionis 0.4 wt% or |ess

as descri bed above, preferably 0.3 wmt% or |ess, nore

preferably 0.2 wt%or less. It is not preferable t hat

a 20content of DHS- TG exceeds® 0.4 wt % because an

increase in viscosity of a chocolate nmass after

tenpering becones significant during tenpering process

whi ch e chocol ate nol di ng and subsequent denol di ng

aa?rf%@e?trco T iy it ChiTYeR 1 TiheP Eagkiot ber n@r%‘éﬂt%@?
%%ate 25DHS- TG contai ned in the fractionated sal

f?%ﬁ tH ndef 17 by THe Pt eseht L4 hvert P ohr thcFudess first

t hree conponents of 9, 10- di hydroxystearoyl-distearin

PotIsstgne 93%90% HYRRO3C5t Bt oyhe shaBd oyt L ap AckPEPAnent, a

(StDA) 10 dlhydroxystearoyl stearoyl -palmtin

%&1 bt CSERGAT 2 OFC $he X HiF R Eohporent 598

O 4 mﬁ@bor Iess It is preferable that: an St DSt

cohtlents i% 012 it e ¢ esshs ah SrDA ontentti stige Ionespnt

or less; and an StDP content is 0.1 wt%or |less. Also,

%Wﬁ?WKBQRnRQQﬁld%ﬁrﬁﬁ%aRﬁ@#@#%&@@ e 2hod % Hrtidl ess,

and the DG content exceeding 0.5 wt%is not preferable

yecauseared riorledset iaradstosd tyo ofna eedpef ethe first to

chocol at e nass becones significant during chocol ate

theinre rd s Prooc egse whi re i ke whiozb| et nob th ige dndy

subsequent denol ding after cooling difficult.

fsRuritdrert i arher8SS\Y flae ti@he 1c ont Eng nexceeshilnge @t el % ¢ Sre-

not preferable because crystallization properties of

fire tfiginanidbroids drsy |ieew s scsdetert orat@dtd hata crystal

chocol ate tenpering workability becones poor, thereby

reausiayg adrtepsd dfutheat c®egistance , shape keepi ng

property, snappiness, 20and nelting speed in the

nout h. An SUS content of the fractionated sal fat

of the present invention obtained by fractionation

AfSieng <100 wdolorvarmrierof the polar solvent with

respect to 100 wt% of the refined sal fat is

pref erably B5 W6 0r dOreadty i Sondin 25pref € abhe: & pat

the SUS content is |ess than 85 wt % because 18

SARpinass, £ heat: Hesd St ance ks hape keepinte PEORErty.
of chocol ate obtained by using the fractionated sa

Haats iang Naty geod enotgh, i ands shaf P nebt t D0 $PELEGE Namount s
the mouth is not achieved. 5In the case of using the

Jdir agtipnatad &2 datcohtaip Qﬂl atdiey PESSENL 4 aventl on

as a cocoa bhutter substltute e fractionated sal fat

Ganhe wsed @alane As &Rﬁ%&’wé@h&é@%ﬁé@t@x 9@9 gdverse
fats and oils such as cocoa butter, palmoil, ?

BRI cShea Quiiter,, mBngo. kernel or‘f a§ wﬂ-;%ff@fii?@@f&g

oils thereof,” and interester|f|ed oils can be m xed

ML e fd@cctﬂeon%&sid Hdal ofpdhe present

|nvent|on The fractlonate at of the

present. inventjo r{vsérg.sl%ﬁ %ﬁ:rc‘vic%§g ethod for o}%talnlng

confectl naries, brea idcurry lbsauces, d

frm@gﬁg %l%pgtéﬁ%cladge 5%@@'&@0 t&@@mg%gwo 'a&uamy

nafter resent 1n
%ITPI sesg}gnsdtably

desaribed %O'M%faaeer ) conidnati on. w4

nmpar at Ive exa W Nng exarrpc‘il
0
ug%a% l Vga g C%SSLSOtahecrrVMJdSe idaetsch edg lané(iza@ie quallty as

a raw material for the cocoa butter substitute,
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A crude sal fat (containing 5.2% of DHS-TG obtained
25from seeds of Shorea robusta was subjected to

degummi ng by 19 addi ng 0.2% of phosphoric acid to the
crude sal fat. The degumred fat was subjected to

al kal i deacidification by an %rdinary nethod, followed

by bl eaching treatnent using bl eaching earth and

deodori zation treatnment according to an 5ordinary

nmet hod (deodorization tenperature: 250C to 260C,

vacuum degree: 2 Torr or |less), thereby obtaining a
refined sal fat. As a result of_anal ysis using high

Bt draffncel T i ot oY B ok ob?%pmvﬁ-féh@}, t he obt ai ned
efined sal fat contained 2.3%of DHS-TG 3.3% of DG

and 6% BIISUS Qe traedvont oasnathedurf df famarijsnated
wth a thin [ayer chromatography (TLC) devel oping

ek o, S50 aets o eohtemt W Bigbebe desqhgbed. The
refined sal fat was conpletely nolten by heating to

oG Hnid-adet difed (watere comentenat %) sih bat apbuhke of
15567 wt% with respect to 100 wt % of the refined sal
FEssibs st i ted elver pd ke urecd i ui thaasa adp ust egmount
to 40C, the mxture liquid was cooled to 13C at a
Cootingrakae ofl Qi aivedith stéryshyl lioktowedsbyp for
crystallization with stirring at 130.5C for 0.5 hours.
CTHes td Xt et was 208 eparay ethl tora wayisiad paep peadfarmed
filtrate part by vacuumfiltration under reduced

Priessurtes Thes talystzit par tawdsi Washediwn thofTedh wts or
acetone that was cooled to 10C and in an anmount of 200
wii%% Wi itthh riespeott ttoo 1000 w9 of £ thiee redinedd sahl f At

and the m xture was again separated into a crystal

P25parte danthan fd |[dmnate frar tebyr vacadint foht s@ddOnofingiesrea
reduced 20 pressure. The filtrate part was added to

ndien ftor nerd yfseparated dg | that e patéd The obt abpedsing the
crystal part and the filtrate part were subjected to
sdlarenio Inemv,alandA yhietdb wiomserysted, f4a€tsoN fraction are
obtai ned fromthe crystal part was 562.8% and a yield
fduecdd ldddte draedd Opoobt athethd rom thenféht rategpaits or
was 37.2% As a result of analysis by HPLC, the

reIestial Jaction, cont ai ned 1. 8% of DHS- TG (St DSt :

1.0% StDA: 0.5% StDP: 0.3%, 1.3%of DG and 82.6%

of SUSd mactian. s prdsidg ofc AN ysis1 b¥a@ & a crude
devel opi ng 10met hod, SSU fraction content was 2.2%

ssubseauentd e the-ierystatafract ipo0b ained as: crude sal
descri bed above was conpletely nolten by heating to
B60C,; -and 567, MM t BSPest &Q&‘]th :
cr yslt al f%ct%srqté(%%%h%w % Wi t h&?especﬁ%%%ﬁﬁ)l%% %tj%/fi%
Jrefded- sal, £at ); pfs 15acetone L water,contents 0,904 s «o
was m xed with the crystal fraction. After the m xture
lH QUi dj ed, i 0 e, 40 i qui ;
LA E AR SIS B LR A L) SRS it b
tirring, ?Oé/\@g--y-al".'t LIrLlng.
W%St(é);rlrSé&% oerrf 844 hoUr%C%i%&rﬁ x%éuﬁkzé%%s&e’l%%%%t %%&?%(?o
r al t a8 a filt by vacuum .
AT SRR B el espie oo
14 h.fresh acetone that was copled t S5C
A R i R el o It P e b s gruce

i'n"an anou
fraction with. respect to 100 wt %

th t al 126. %
£tﬁﬂft(?r eF‘%’ rswe% gsugim%’ata)l,(kaglnldvﬁ%aec lnQISlx‘? Ure Ty dgal nater

w%%%a},rn%t,e%r‘fdntcf)ehaydcrraytsitoar! unzcil'er reduced pressure are
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part and a filtrate part by vacuumfiltration under
reduced pressure. The filtrate part was added to the
formerly separated filtrate part. The obtained crystal
part and the filtrate part were subjected to sol vent
removal . A yield 50f a crystdl” fraction obtai ned from
the crystal part was 42. 7% with respect to the refined
sal fat, and a yield of a filtrate fraction obtained
fromthe filJtrate part was 20.1%w th respect to the

PP e et g ot e 880 of 'ahalty3t st By FBtE, Sthefat,
fractionated sal 10fat obtai ned by the,

TEFT ddti dhatton Tont Aitnelt 0c 20k of N ThSINTE e SsEBisie Lat are
0.2% StDA: 0.0% StDP: 0.0%, 0.0%of DO and 93.2%
RATISUE FY bt fomed ARY PP RSUFRLBY Bhal §EFRShy Ahencthese
devel opi ng net hod, SSU fraction content was 1.4%
LESRTpt et 2301 5Ther @t i el saPnfaktprepaPed FR-Exanpnéd PHS~
1 was conpletely nolten by heating to 60C, and acetone
{Sate? contentd¢0. 994 ih bfoUhifbfubb7t o edien the
respect to 100 wt % of the refined sal fat was m xed.
PERINEHES Nt Xt Ure RTRPEENGS BN USE edyt BuldeSIuehe solvent
m xture liquid was cooled to 13C 20at a cooling rate
oraQdenatiwah stirring, followed by crystallization

wth stirring at 130.5C for 0.5 hours. The m xture was
separ Bt etddht bow, ciysdatiparioandoadfitionat enpane by
vacuum filtrati on under reduced pressure. The crystal
Prardo W Wesh et oW t hr ¢ r eshoacenone dhatefasal2beool ed

to 13C and in an anount of 767 wt% w th respect to 22
Aot Shoft 1de t@fipaed-sad fat23atd Hhe aixtupecsasably
again separated into a crystal part and a filtrate

PROT by vacdom fibktr aire@a rupder 2ceduced pressurand The
filtrate part was added to the fornerly separated

did femdiel pardcudhed obt @ nedodcdysdiati paticandst heTorr or
filtrate part were subjected to solvent renoval. A

MWied d ofetdealeYyst atopardr wass 43. 2% e andoaoyi ehdiof

the filtrate part was 56. 8% As a result of
enabysisuby HPLEsrd henobt as ped iy actdonatad saledalse sus
contained 0.3%of DHS-TG (StDSt: 0.2% 10StDA: 0. 0%
SR 1 dh 108nd 9. 03008 P+ a0l P21 Shef i DS fragbheRatBSthe
a result of analysis by a TLC devel opi ng net hod, SSU
d3@act i 00 coONt @t Wast He 836 o sExanpt 03> Thg. refii ped sak
fat prepared in Exanple 1 was 15conpletely nolten by

i : nge ( r t § '
PP P B o LT FEMEE AL v

defided, sahofateyas mxedy AFLerntbe: PEXIMrBebbg¥Edrenoval
was adj usted to 40C, the mxture liquid was cooled to

MG ade ar £00) i NG; f @l 8, 0f 2 2G LA R M T D SEEEEE DY
20fol | owed by crystallization with stirring at 100.5C

for Oph ftpéwsquametgi Xiyie was separalediLhto a o 10 ey

crystal part and a [trate part by vacuum frltration

| hed
Andare reduced rpcgtesﬁé‘[?ccé!\gxggag%%f%%wtr@ﬁ‘é%r.‘f‘@? YAsNEAL 4 g

wth fresh acetone that and 1 n an

% Wit h t %.0f ; t o
refine %Hgf&?eaﬁt{\l% ‘géwt%geé%e%tp%%%t%aogéggg%%g%i ES ¢ wtd of
t i t | it t
Eﬁvgégwﬁilrf?n ?%At% i%cﬁyn%eféﬁgrg%%e%ggrggé Lé;g%ﬁ‘%,ﬁgg? }l‘%i’/t E%{t e
RALLo W8S Added, to the formerly, separated filtpate . o0
part- !

fraction in the refined sal fat are also out of the
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The obtained crystal part and the filtrate part were

5subj ected to solvent renoval. A yield of the crysta

part was 42.2% and a yield of the filtrate part was
57.8% As a result of analysis by HPLC, the

obt ai ned fractionated sal fatllcontained 0.3% of DHS TG
(StDsSt: 0.2% StDA: 0.0% StDP: 0.1%, 0.0%of DG and

92. 8% of SUS 10fraction. As a result of analysis by a

TLC deﬂgiop'n thod, 550 fraction content was 1. 7%
LEompat ?vjee nplﬁ“1%uei'fhear%‘?’?%edl’éajrsf%\?cﬁ?%ﬁék’eao carry
i n Ex le 1 was conpletely nolten by heating to 60C

S SeetDre vt et oBomt et : Tt 995 tind aft anbainprepent

567 wt% with respect to 100 wt % of the refined sal fat
RGN XY, I2F T et heP Pt S ure 1iquid was adjusted to

40C, the mxture liquid was cooled to 16C at a cooling
rate 07 2 il Weh 52t riihgihioh bwedepsn completely
crystallization with stirring at 160.5C for 200.5

Im{ﬁ@ Thehem king et was0 Separ at?€d, i at podacr pstlaknparitn an
and a filtrate part by vacuumfiltration under reduced
Prevsured e e ystalnpeet wesiowshed WO hteré8ho wtd with
acetone that was cooled to 13C and in an anmount of 200
RSB e HO muth @5 tihe Fafined sakedat Lphivsedyby

wei ght) with 25respect to 100 wt % of the refined fat,
aritde axtime wasi®°4o agiCnwsepasatedingt araa

crystal part and a filtrate part by vacuumfiltration
wridera ¥ lelducedopriessiurejuiieed ivitiate partimasdadided #dth a
the fornmerly separated filtrate part. The obtai ned

orystral gat ta andi thend idevate. paktcnweseaslubiected bime
solvent renoval. A yield of the crystal part was
ARy 0% ednt alyvwed A of tdhed fiddratehpagh wasi5S2vO% ed

As a result of analysis by HPLC, the obtained

daraotd ionated satodadnicontmp ared: dr2%.0d DHS:AG (St PSLar
0.6% StDA: 0.3% StDP: 0.3%, 0.9%of DG and 83.2%

0f 18U 10faBcd i atomfse @i i@satt s o 1 anadhysbs, by arfb€al part
devel opi ng net hod, SSU fraction content was 2. 3%
Al ay sff is} 1esid tisa0f DHS-IEp cont €t Sr oSt &GEh cophent sy

St DA contents, StDP contents, DG contents, SSU
firiactd ororc A @Mt Spe @tk $0bt dk d @te cONtIRAt Se @i rd P8 crystal
purified sal fat 15and the fractionated sal fats of

dexanl £ vla sl Goppatati y e, Exanpl erdsiargo shpWeoi Pedablgich
1. Measurenent nethods of the above contents are as

Hl laws, ssheasily ModMetdods> temperature rédding from
OHS- TG contents, StDSt contents, SEBA contents,gzo%tDP

Mt&m%?m&%mﬁ%ﬁ%an : Ly%ﬁdl@% HRLG L ol ymm:y o

t andem col ut€ms w a rosorb; elution

arﬁmadmia&e@me/@&%@wﬁé 6 80420 flowrate. 0.9 that

/mn; colum tenperature: 25C, detector

adigcftec[lergnilcﬁlntr eéf a@r‘i@'@ﬂﬁ ‘solvent used m(@%c SSsU

fraction content: Measured by a TLC devel opi ng

é¥¥§%$¥¥ké§%§%ﬂ“éﬂé§ gﬁgié%éq§%§%£ﬁ% %@QpSgééémes 1000 wt%

devel opi ng
or more, i.e., preferably 0 to 2600 wt%, with respect to

100 wt% of the refined sal fat, and then separating into a
crystal part and a filtrate part again by filtration. 1In

the thus obtained crystal part, DHS-TS, DG, and SSU
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25 sol ution: benzene/ hexane/ di et hyl et her = 75/ 25/ 2;
coloring: bromne to sulfuryl chloride). The SSU
fraction content was cal cul ated by the foll ow ng

expr essi on: SSU fraction content (% = {SSU
fraction content/(SSU 5fractil@n content + SUS fraction
content)} x 100. (3) Solid fat content:

Measured according to the solid fat content NVMR net hod
of the JOCS Standard Methods for the Analysis of Fats
BRFIEG IS, 2 5 RS G HRt hod 1STY9e e i gy wakcentrated.
erfornmed at 26C for 40 hours. 10(4) Melting point:
siitet! ateorHi Myt t'd e r@o%m@\é%%r@s%tg%sﬂﬁ%r

the Analysis of Fats and O ls 2.2.4.3- 1996 softening
ﬁﬁﬁﬁﬁa¥#ﬁ?ﬁﬁ%ﬁﬁi%ﬁﬂltm%tWRﬁD%n@g4%gl%%% %@%f@?ﬂ%@r%t

25C for 24 hours. 26 Q C .-I

F19fgrghly)L000 to 3000 wt%, most preferably 1100 to 2100
wt%. When the total amount is less than the lower limit,
the reductions of DHS-TG, DG, and 38U fraction are
undesirably insufficient. When the total amount exceeds
the upper limit, production efficiency of the fractionation
is undesirably reduced due toc too large amount of the polar
solvent to be used, and an evapcration load undesirably
becomes too large in a solvent removing step after the
fractionation.

The following twe methods 1) and 2), in a broad sense,
are applicable as a fractionation methed for a refined sal
fat in which a total amount of the poclar scolvent is set to
1000 wt% or more with respect to 100 wt% of the refined sal
fat. The feormer method is suitably employed for a more
efficient reduction of DHS~TG, DG, and SSU fraction.

1) Te 100 wt% of the refined sal fat that has been
completely molten by heating to 50°C to 70°C, 400 to 900
wt% of the polar solvent i1s mixed, the mixture is cooled to
0°C to 20°C with stirring in a c¢rystallization tank
eguipped with a cooling device using & coolant and a
stirring device. After completing the crystallization, a

crystal part and a filtrate part are separated from each
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cther by filtration under reduced pressure or the like,

The separated crystal part is washed by mixing with a fresh

peolar seclvent which has been previously cooled to a
temperature ranging from the crystallization temperature to
10°C lower than the crystallization temperature and which
is in an amcunt of 100 to 600 wit% with respect to 100 wt$%
of the refined sal fat, and then separating into a crystal
part and a filtrate part again by filtration. In a crystal
fraction obtained by removing the solvent from the thus-
obtained crystal part by an ordinary method, DHS-TS, DG,
and S5U fracticn are partially reduced. However, re-
fractionation of the crystal fraction is carried out
because the reductions of these components are insufficient
at this stage in the case of the fractiocnation of a refined
sal fat prepared from a low quality crude sal fat.

After the crystal fraction obtained as described above
is completely molten by heating to 50°C toc 70°C, the polar
solvent in an amount of 400 to 900 wt% with respect to 100
wt% of the crystal fracticn is mixed, the mixture is
gradually cooled to 0°C to 20°C with stirring in a
crystallization tank eqguipped with a cooling device using a
coolant and a stirring device. After completing the
crystallization, a crystal part and a filtrate part are
separated from each other by filtraticn under a reduced

pressure or the like. The separated crystal part is washed
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by mixing with a fresh polar solvent which has been
previously cooled to a temperature ranging from the
crystallization temperature to 10°C lower than the
crystallization temperature and which is in an amount of
100 to 600 wt% with respect to 100 wt% of the refined sal
fat, and then a crystal part and a filtrate part are again
separated from each other by filtration under a reduced
pressure or the like. In the crystal part obtained by the
re-~fracticonation, DHS-TS, DG, and 58U fraction are further
reduced, and the SUS component is further concentrated.
Therefore, the crystal part is usable as a high guality
cocoa butter substitute after ordinary solvent removal,
bleaching and deodorization. The crystal part subjected to
the re~fractionation can be a crystal part that is obtained
by the first stage fractionation and contains the polar
solvent, and, in such a case, the crystal part is
completely molten by heating to 30°C to 50°C, followed by
mixing with the fresh polar solvent and fractionation.

It is important that the total amount of the polar
solvent used in the above-described two-stage fractionation
is 1000 wt% or more with respect to 100 wt% of the refined
sal fat for reducing DH3-TG, DG, and S5SU fraction to the
acceptable level.

Apart from the above-described two-stage fractionation

methoed, the following procedure can be applied in the case
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of a one-stage fractionation method.

2) To 100wt% of the refined sal fat that has been
completely molten by heating to 50°C to 70°C, 400 to 3000
wt% of the polar solvent is mixed, the mixture is gradually
cooled to 0° to 20°C with stirring in a crystallization
tank equipped with a cooling device using a coolant and a
stirring device. After completing the crystallization, a
crystal part and a filtrate part are separated from each
cther by filtraticn under reduced pressure or the like.

The separated crystal part is washed by mixing with a fresh
polar solvent which has been previously coocled to a
temperature ranging from the crystallization temperature to
10°C lower than the crystallization temperature and which
is in an amcunt of 0 to 2600 wt% with respect to 100 wt$ of
the refined sal fat, and then separating into a crystal
part and a filtrate part again by filtration. It is
necessary that a total amcunt of the polar solvent used for
the crystallization and the washing of the crystal part is
also 1000 wt% or more with respect to 100 wt% of the
refined sal fat. 1In a crystal fraction that is obtained
from the thus-obtained crystal part by ordinary solvent
removal, bleaching and deodorization, DHS-TS, DG, and 38U
fraction are sufficiently reduced, and 5US component is
sufficiently concentrated. Therefore, the c¢rystal fraction

is usable as a high guality cocoa butter substitute.
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Examples of the polar sclvent to be used in the
present invention include acetone, metylethylketone,
diethylketone, ethyl alcochol, n-butyl alcohol, and the like.
Especially, acetone is suitably used. Desired water
content in the polar solvent is 2 wt% or less, preferably 1
wt% or less. It 1s not prefered that the water content
exceeds 2 wt% because solubility of the fat and oil is
decreased to make it difficult to increase a fat and cil
content with respect to the solvent.

The fractionated sal fat of the present invention
obtained by fractionation using 1000 wt% or more of the
polar solvent with respect to 100 wt% of the refined sal
fat preferably have a DHS-TG content of 0.4 wt% or less, a
DG content of 0.5 wt% or less, and SSU faction content of 2
wt% or less.

The DHS-TG content of the fracticnated sal fat
obtained by the present invention is 0.4 wt% or less as
described above, preferably (0.3 wt% or less, more
preferably 0.2 wt% or less. It l1s not preferable that a
content of DHS-TG exceeds 0.4 wt% because an increase in
viscosity c¢f a chocolate mass after tempering becomes
significant during tempering process which make chocolate
molding and subsequent demolding after cooling difficult in
the case of being used for chocolate.

DHS-TG contained in the fractionated sal fat obtained
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by the present invention includes three components of &,10-
dihydroxystearoyl-distearin {StDSt), 9,10-
dihydroxystearoyl-stearoyl-arachidin (StDA), 9,10~
dihydroxystearcoyl-stearoyl-palmitin (StDP}), and a total
amount of the three ccmponents is 0.4 wt% or less. It is
preferable that: an StDSt content is 0.2 wt% or less; an
StDA content is 0.1 wt% or less; and an StDP content is 0.1
wt% or less.

Also, the DG content is more preferably 0.2 wt$ or
less, and the DG content exceeding 0.5 wt% is not
preferable because an increase in viscosity of a tempered
choceclate mass becomes significant during chocolate
tempering process which make chocolate molding and
subsequent demolding after cooling difficult.

Further, the SS5U fraction content exceeding 2 wt% is
not preferable because crystallization properties of the
fat and oil is likewise so deteriorated that chocolate
tempering workability becomes poor, thereby causing drops
of heat resistance , shape keeping property, snappiness,
and melting speed in the mouth.

An SUS content of the fractionated sal fat of the
present invention cobtained by fractionation using 1000 wt$%
or more of the polar solvent with respect to 100 wt% of the
refined sal fat is preferably 85 wt% or more. It is not

preferable that the SUS content is less than 85 wt$% because
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snappiness, heat resistance and shape keeping property of
chocolate obtained by using the fractionated sal fat are
not good encugh, and sharp melting spesed in the mouth is
net achieved,

In the case of using the fractionated sal fat obtained
by the present invention as a cocoa butter substitute, the
fracticnated sal fat can be used alone as a cocoa butter
substitute, and fats and oils such as cocoa butter, palm
cil, illipe butter, shea butter, mango kernel fat,
fracticnated oils thereof, and interesterified oils can he
mixed with the fractionated sal fat of the present
invention.

The fractionated sal fat of the present invention is
usable as fats for confectionaries, breads, sclid curry
sauces, deep frying, and the like in additiocn o use for

chocolate.

Examples

Hereinafter, the present invention will be described
in detall in conjunction with examples and comparative
examples. In the follcowing examples, “%” means “wi%”
unless ctherwise described.
<Example 1>

A crude sal fat (containing 5.2% of DHS-TG) obtained

from seeds of Shorea robusta was subjected to degumming by
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adding 0.2% of phosphoric acid to the crude sal fat. The
degummed fat was subjected to alkall deacidification by an
crdinary method, followed by bleaching treatment using
bleaching earth and deodorization treatment according to an
ordinary method (deodorization temperature: 250°C to 260°C,
vacuum degree: 2 Torr or less), thereby obtaining a refined
sal fat. As a result of analysis using high performance
liguid chromatography (HPLC), the obtained refined sal fat
contained 2.3% of DHS-TG, 3.3% of DG, and €2.0% of SUS
fraction. As a result of analysis with a thin laver
chromatography (TLC} developing method, S3U fraction
content was 3.8%.

The refined sal fat was completely molten by heating
to 60°C, and acetone (water content: 0.8%) in an amount of
567 wt% with respect to 100 wt% of the refined sal fat was
mixed. After the mixture liguid was adjusted to 40°C, the
mixture liguid was cooled to 13°C at a cooling rate of
2°C/min with stirring, followed by crystallization with
stirring at 13%0.5°C for 0.5 hours. The mixture was
separated into a crystal part and a filtrate part by vacuum
filtration under reduced pressure. The crystal part was
washed with fresh acetone that was coocled to 10°C and in an
amount of 200 wt% with respect to 100 wt% of the refined
sal fat, and the mixture was again separated into a crystal

part and a filtrate part by vacuum filtration under reduced
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pressure. The filtrate part was added to the formerly
separated filtrate part. The obtained crystal part and the
filtrate part were subjected to solvent removal. A yield
of a crystal fraction obtained from the crystal part was
62.8%, and a yield of a filtrate fraction obtained from the
filtrate part was 37.2%. As a result of analysis by HPLC,
the crystal fraction contained 1.8% of DHS-TG (StDSt: 1.0%,

StDaA: 0.5

o\e

; StDP: 0.32%), 1.3% of DG, and 82.6% of SUS
fraction. As a result of analysis by a TLC developing
method, SS8U fraction content was 2.2%.

Subsequently, the crystal fraction obtained as
described above was completely molten by heating to 60°C,
and 567 wt% with respect to 100 wt% of the crystal fraction
{356 wt% with respect to 100 wt% of refined sal fat) of
acetone (water content: 0.9%) was mixed with the crystal
fraction. After the mixture liquid was adjusted to 40°C,
the mixture liquid was cooled to 18°C at a cooling rate of
2°C/min with stirring, fellowed by crystallization with
stirring at 18x0.5°C for 0.5 hours. The mixture was
separated into a crystal part and a filtrate part by vacuum
filtration under reduced pressure. The crystal part was
washed with fresh acetone that was cooled to 15°C and in an
amount of 200 wt% with respect to 100 wt% of the crystal
fraction (126 wi$% with respect to 100 wt% of refined sal

fat), and the mixture was again separated into a crystal
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part and a filtrate part by vacuum filtration under reduced
pressure. The filtrate part was added to the formerly
separated filtrate part. The obtained crystal part and the
filtrate part were subjected to solvent remcval. A yield
cf a crystal fraction obtained from the crystal part was
42.7% with respect to the refined sal fat, and a yield of a
filtrate fraction obtained from the filtrate part was 20.1%
with respect to the refined sal fat.

As a result of analysis by HPLC, the fractionated sal
fat cbtained by the re-fracticnation contained 0.2% of DHS-
TG (5tbh8t: 0.2%, StDA: 0.0%, StDP: 0.0%), 0.0% of DG, and
93.2% of SUS fraction. As a result of analysis by a TLC
developing method, S$SU fraction content was 1.4%.
<Example 2>

The refined sal fat prepared in Example 1 was
completely molten by heating to 60°C, and acetone (water
content: 0.9%) 1in amount of 567 wt% with respect to 100 wt%
of the refined sal fat was mixed. After the mixture liquid
was adjusted to 40°C, the mixture liguid was cooled to 13°C
at a cocling rate of 2°C/min with stirring, followed by
crystallization with stirring at 13%£0.5°C for 0.5 hours.
The mixture was separated into a crystal part and a
filtrate part by vacuum filtration under reduced pressure.
The crystal part was washed with fresh acetone that was

cooled to 13°C and in an amount of 767 wt% with respect to
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100wt? of the refined sal fat, and the mixture was again
separated into a crystal part and a filtrate part by vacuum
filtration under reduced pressure. The filtrate part was
added to the formerly separated filtrate part. The obtained
crystal part and the filtrate part were subjected to
sclvent removal. A yield cf the crystal part was 43.2%,
and a yield of the filtrate part was 56.8%.

As a result of analysis by HPLC, the obtained
fractionated sal fat contained 0.3% of DHS~TG (StDSt: 0.2%,
StDA: CG.0%, S8tDP: 0.1%), 0.0% of DG, and 92.5% of SUS
fraction. As a result of analysis by a TLC developing
method, SSU fraction content was 1.8%.
<Example 3>

The refined sal fat prepared in Example 1 was
completely melten by heating te 60°C, and acetone (water
content: 0.9%) in an amount of 1233 wt% with respect tc 100
wt% of the refined sal fat was mixed. After the mixture
liquid was adjusted to 40°C, the mixture liguid was cocled
to 10°C at a cooling rate of 2°C/min with stirring,
followed by crystallization with stirring at 10£0.5°C for
0.5 hours. The mixture was separated into a crystal part
and a filtrate part by vacuum filtration under reduced
pressure. The crystal part was washed with fresh acetone

that was cooled to 7°C and in an amount of 200 wt% with

respect to 100% of the refined sal fat, and the mixture was
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agaln separated into a crystal part and a filtrate parit by
vacuum filtration under reduced pressure. The filtrate
part was added to the formerly separated filtrate part.
The cbktained crystal part and the filtrate part were
subjected to solvent removal., A yield of the c¢rystal part
was 42.2%, and a yield of the filtrate part was 57.8%.

As a result of analysis by HPLC, the obtained

fractionated sal fat contained 0.3% of DHS~-TG (StD3St: 0.2%

o4

StDA: 0.0%, sStDP: 0.1%), 0.0% of DG, and 92.8% of 8US
fraction. As a result of analysis by a TLC developing
method, SSU fraction content was 1.7%.
<Comparative Exanple 1>

The refined sal fat prepared in Example 1 was
completely molten by heating to 60°C, and acetone (water
content: 0.9%) in an amount of 567 wt% with respect to 100
wt% of the refined sal fat was mixed. After the mixture
liguid was adjusted to 40°C, the mixture liguid was cooled
to 16°C at a cooling rate of 2°C/min with stirring,
followed by crystallization with stirring at 16£0.5°C for
0.5 hours. Thes mixture was separated into a crystal part
and a filtrate part by vacuum filtration under reduced
pressure. The crystal part was washed with fresh acetone
that was cooled te 13°C and in an amount of 200 wt% (twice

as much as the refined sal fat parts by weight) with

respect to 100 wt$ of the refined fat, and the mixture was

!
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again separated into a crystal part and a filtrate part by
vacuum filtration under reduced pressure. The filtrate
part was added to the formerly separated filtrate part. The
obtained crystal part and the filtrate part were subjected
to solvent removal. A yield of the crystal part was 48.0%,
and a yield of the filtrate part was 52.0%.

As a result of analysis by HPLC, the obtained
fractionated sal fat contained 1.2% of DHS-TG {(StDSt: 0.6%,
StDA: 0.3%, StDP: 0.3%), 0.9% of DG, and 83.2% of SUS
fraction. As a result of analysis by a TLC developing
method, SSU fraction content was 2.3%.

Analysis results of DHS-TG contents, StDSt contents,
StDA contents, StDP contents, DG contents, S8U fraction
contents, and scolid fat contents of the purified sal fat
and the fractionated sal fats of Example 1 and Comparative
Example 1 are shown in Table 1. Measurement methods of the
above contents are as follows.
<Measurement Methods>

{1) DHS-TG contents, StDSt contents, StDA contents,
StDP contents, and DG contents: Measured by HPLC {column:
tandem columns with ODS-A and Lichrosorb; elution liguid:
acetone/acetonitrile = 80/20; flow rate: 0.9 mi/min; column
temperature: 25°C; detector: differential refractometer).

{2) SSU fraction content: Measured by a TLC developing

method (TLC plate: HPTLC-Kieselgel 160 F254; developing
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solution: benzene/hexane/diethylether = 75/25/2; coloring:
bromine tco sulfuryl chloride}. The SSU fraction content
was calculated by the following expression:

850 fraction content {%) = {353U fraction content/{8SU
fraction content + SUS fraction content)} x 100.

{3) Solid fat content: Measured according to the solid
fat content NMR method of the JOCS Standard Methods for the
Analysis of Fats and 0ils, provisional method 1-19%6.

Aging was performed at 26°C for 40 hours.

(4) Melting point: Measured according toe the JOCS

Standard Methods for the Analysis of Fats and 0ils 2.2.4.3~

1856 scftening point (Ring and Ball Method). Aging was

performed at 25°C for 24 hours.
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d (1) 27 As shown in
Table 1, Exanples 1 to 3, in each of which a total
amount of the polar solvent to be used for
fractionation was 1200 to 1500 wt % showed that the
DHS- TG content (wt%, the DG2dontent (wt%, and SSU
fraction

As shown in Table 1, Examples 1 to 3, in each of which
a total amcunt c¢f the polar solvent to be used for
fractionation was 1200 to 1500 wt%, showed that the DHS-TG
content {(wt%), the DG content {wt%), and SSU fraction
content (wt%) were lower than these of Comparative Example
1, on the contrary SUS content was higher than that of
Comparative Example 1. Therefore, as compared to
Comparative Exemple 1, Examples 1 to 3 had higher sclid fat
contents and melting polnts, thereby clearly proving the
usability as & high guality cocoa butter substitute. In
Comparative fxample 1, DHS-TG, DG, and the 33U fraction are
not satisfactorily reduced, and the SUS content is a little
iower, sc that Comparative Example 1 was not usable as a
good guality cocoa butter substitute.
<Example 4>

A cocoa butter substitute which was approximately
equivalent to cocoa butter in physical properties was
prepared by mixing 47 parts by weight of the fractionated
sal fat obitained in Example 1 and 53 parts by weight of
palm mid fraction (iodine value: 34.5; melting point: 31.6°
C; POP content: 68.0%) prepared by an ordinary method, and
functicns as cocoa butter substitute was evaluated by
measuring cooling curve, sclid fat content, and melting
point,

<Comparative Example 2>
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5content (W% were | ower than those of Conparative
Exanple 1, on the contrary SUS content was hi gher than
that of Conparative Exanple 1. Therefore, as conpared

to Conparative Exanple 1, Exanples 1 to 3 had hi gher
solid fat contents and nelti@§ points, thereby clearly
proving the 10usability as a high quality cocoa butter
substitute. In Conparative Exanple 1, DHS-TG DG and
the SSU fraction are not satisfactorily reduced, and

the SUS oM it iar aS¥pT 1 FouwshicRo"R hatPhAparat PYE
Example 1 was not usable as a good quality cocoa

Pt et Subst e t e 1I5XEx@hpl e BY AL cdtoRr pRETEFSS was
substitute which was approximately equival ent to cocoa
igrEreqd ropHystEay HF oper¥ E$ ey wasl pihepaf eghpyf Apgthgnated
47 parts by weight of the fractionated sal fat

bt aff fledo e Bxarpl e donprir 5381 par Exanyl eel ghtdof 3 2Dpakm by
md fraction (iodine value: 34.5; nelting point: 31.6

WG L POP comaht :mB8. D94 cprepat eddbye ana budi naf y> rerhoding
and functions as cocoa butter substitute was eval uated
dyi meastir | 677 ;cdalH ngpraunve, &old% frateconteity @ndrdinary
melting point. 25<Conparative Exanple 2> 28 A cocoa
ethed, subdtitutel whs chs wascapproktaat ellyseguival eat

to cocoa butter in physical properties was prepared by
aradi gt 4T lpartsa byr weg ghtcdingheutract sohatleflasabchatnt,
obtai ned in Conparative Exanple 1 and 53 parts by

aved gt Liofnpabeimt d fracti on (i odi ne val ue: 34.5;

melting point: 31.6C, POP content: 68.0% prepared by

an orgksartys nef hoeds santnd uncdl ong asrcespachutterid fat
substitute was eval uated by nmeasuring cooling curve,
sohishfal Lontemnt, mand: pel bonge pobnt Exdfesul t snef
nmeasuring cooling curves, the solid fat contents, and
dhepaed ting Doimbse of Exanphewd andrOenmpapati vee

Exanple 2 are shown in Table 2. The measurenent

el Hodsnaie At glessr i bed: bebover theasye esent Met hods>
15(1) Cooling curve: Measured according to the British

Standar o.Mt hedsn 9fisFats and Fatty Ols; Part 1

Physi cal nethods; Section 1.13; Determnation of

cool i pg, Qﬂ&dﬁln%bé§r§@eCMéé§§£éM adfbeni gl thngntheritish
fractionated sal fat by heating at 60C for 30 m nutes

OF 2 0L 29 Mt 90 OF &PGF§Q£Y§§&'PQ@£9dO§§E fat-was;poytedca:
into 100 ml test tube, followed by cooling in a

cﬁﬁ%@é‘t é@@@f&ﬁtyr?3%@{@9@59&1@;0&6&%581% e QQe

anges during the cooling were plotted in
U R g %@ﬁoﬁksgée@ﬂ

te rature ch S of e fr ctlonated sa
dﬁﬁ?ng %o%llngggﬁg cryé%gf?ﬁza Fonst The™ coo1|H% c%r%%e

f2a bt C&%&Eeéh ”9a eHESr@&HES CD%‘QQ??HBhﬁE L0S: rype

enper ure o at ~drops a ong w e cooli ng of
h n,f hen r p mnth [
100 By o ) ScrfuarFEathbnfalt b Bepg vove o0
s fromt hest

hest t t dth d
f%“ﬁbgﬂfléﬁuf%@ %fﬁ?@ug{gwﬁg}n%%ﬁ%n%# SRR R

the fat starts to r e due to th crystallization
e o T R Sy ek fup ket s%m} Enderhacal
hi ghest _t
ﬁ%f%fﬁ?%? + isr%%%]'es 8 e aP P aPR el Bki e nengzaph
and T is Iarg? the fat ferabl e as

e

mn
THEHE but ¢ e*fg‘%%%’é?*r? C%‘%‘&%‘E%e‘)?hEhga%ﬁéFtaPPFE?Qnéél fat

means a better
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crystallization property and a good denvol di ng property
after chocol ate tenpering. Anbng cocoa butter

substitutes, 15it is one of the standards of high

quality that AT of the fat is 4.5C or nore in the case

of high quality cocoa butter 28ubstitute call ed Cocoa

Butter Equival ent (CBE) which has physical properties
simlar to cocoa butter. (2) Solid fat

content: Measured according to the solid 20fat content
VR et BroRll 1Y t Hied JO06s St hhia? B Met hotlke f pot hed curve is a
Anal ysis of Fats and G ls, provisional nethod 1-1996.

Aoy ey ped fopper at uDeC-raRUdd hoaksthe temperature of
(3) Melting point: Measured according to the JOCS

Sranthl ddmethobotorvwibe Mhal yepsind Fatshandotres fat, and
2.2.4.3- 251996 softening point (R ng and Bal
Nezthoth 1 sAgi g wash 30z perforaedshil RECat ben24uhotres.
<Tabl e 2> Exanpl e 4 Conparative Exanple 2 Cooling
cuyveallizdtm(bgat 24, 2h@3hdogTemax{epper20ube27a8dAThen
drops from the highest temperature. The temperature at
which the temperature of the fat starts to raise due to the
crystallization heat is called the minimum temperature
(Tmin) and the highest temperature is called the maximum
temperature {(Tmax). As the difference between Tmax and Tmin

(AT) is larger, the fat is preferable as a cocoa butter
substitute because the larger difference means a better
crystallization property and a good demolding property
after chocolate tempering. Among cocoa butter substitutes,
it 1s one of the standards of high quality that AT of the
fat is 4.5°C or mere in the case of high guality cocoa
butter substitute called Cocoa Butter Equivalent (CBE)
which has physical properties similar to cocoa butter.

(2) Solid fat content: Measured according to the solid
fat content NMR method of the JOCS Standard Methods for the
Analysis of Fats and Oils, provisional method 1-~1936.

Aging was performed at 26°C for 40 houzs.

(3) Melting point: Measured according to the JOCS

Standard Methceds for the Analysis of Fats and 0ils 2.2.4.3~

1996 scftening peint (Ring and Ball Method). Aging was
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4.8 3.9 Solid fat contentat 26C for 40 hours 25C
62.7 48.3 30C 39.8 27.9 35C 1.8 1.5 Melting
point (9% ;at 25C for 24 hours 33.3 33.3 As shown
in Table 2, Exanple 4 had a | arger cooling curve AT
and exhi bited a higher solid3Pat content as 5conpared
to Conparative Exanple 2. Fromthe results, it was
apparent that Exanple 4 which was obtai ned by using
the fractionated sal fat produced in Exanple 1 of the
prelsented miertd°6n fwas 24 Hioghrsqual ity cocoa butter
substitute as conpared to Conparative Exanple 2. 10The
PradsehtZd nvention relates to a method for inproving

te—gual ity of atow qual Tty sal fat and, 0T e conparative
specifically, to a nethod for inprovingE'*[XF\IéF”(?uéIityxgg;(fple 2
Booling curve
T min {(°C) 24.2 23.9
T max (°C) 29.0 27.8
AT 4.8
Solid fat content (%); at 26°C for 40 hours
25°C 62.7 48.3
30°C 39.8 27.9
35°C 1.8 1.5
Melting point (%); at 25°C for 24 hours 33.3 33.3

As shown in Table 2, Example 4 had a larger cooling
curve AT and exhibited a higher solid fat content as
compared to Comparatlive Example 2. From the results, it
was apparent that Exampie 4 which was obtained by using the
fracticnated sal fat produced in Example 1 of the present
invention was a high quality cocoa butter substitute as
compared to Comparative Example 2.

The present invention relates to a methoed for
improving the quality of a low guality sal fat and, more
specifically, to a method for improving the quality of a
fractionated sal fat so that the fractionated sal fat
exhibifts & good crystallization property when used as a

cocoa butter substitute.
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fractionated sal fat so that the fractionated sal fat

exhibits a good crystallization property when used as

a 15cocoa butter substitute. 31 WHAT IS CLAIMED I S:

1. A production nmethod of a fractionated sal fat,

conprising preparing a refined sal fat and carrying

out crystallization and 5 wasfjing of a crystal part by

using a polar solvent to obtain the crystal part as a
whaF d butfai=coaponent, wherein a total anount of the

pol ar sol vent used for the crystallization and the

washing is 1100-2100 wt% with respect to 100 wt % of

the refined sal fat, wherein, in the hard butter

conmponent, a content of trlglycerldes 10 cont ai ni ng

dlhyHroxy%tR%QQPEt%ﬁﬂ dehkod Tonrstriemrarattspladpd, comprising
pféghl&l'@); asre&.ﬁkewt %prfake%d @r@»gmﬁ@mutofcrgbgimqa&w@@ and

%Fé? 5 wm % g Ies% a conient ?

b NPt gat%r%ﬁysaa Hr%ﬁ%‘c? £r Pgt3céhi 8‘é§t (Sofptain the
cfysactli part a2 a\/\h%@rbdtess cdipdndhe, prredechi onarethedount of
tlg\x%]éaoligrf g(?f\;e na%]ecgdts %gtrcra%%gig_{znag:lto% g}x?ltme Wa]shing is

rein , a content
lHOQ%aﬁoﬁawtﬁ'auéﬁ @@&Hﬁﬁ&t@oaﬁﬁﬂjW¢Flgfytnﬁwrdésnidst) Est,

wﬁg%éMH%’Qﬁ EHQ'%argOBL£U%§ Qséﬁq$ghl9narggﬂyagtoéftgyﬁglycerldes

fracti onated sal fat accor toclaiml )
C%%Rﬁ%§ﬂﬁgt¢&¥M§#9§Y%ﬂeﬁ§&ﬁta%&ﬁzﬁsnédc?ﬂﬁ?%ﬂaéﬂFo&ﬂhﬁyoﬁcld (DHS-

Te&ISiiRg ot BeyrPoloar 1804 y%nbohﬁers&lajfegi@pw&mes (DG) is 0.5 wt$ or
re-fracti onation u3|ng the pol ar solvent to obtain a

i%:?syslagfj ?Jacro(ntggtao%aar Bufl{ tu‘fshﬁ%«h%wﬁjtnsaturated triglycerides

(88U) fraction is 2 wt% or less.

2. The preoduction method of the fractionated sal fat
according to claim 1, wherein, in the hard butter component, a
content of 1,3-disaturated-Z-unsaturated triglycerides (SUS) is 85

wt% or more.

3. The production method of the fractionated sal fat
according to claim 1 or 2, wherein the crystal part obtained by
fractionation using the polar solvent is subjected to re-
fractionation using the polar solvent to obtain a crystal part as a

hard butter component.



