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1 PRODUCTI ON METHOD FOR FRACTI ONATED SAL FAT
Technical field The present invention relates to a
production nethod 5 for a fractionated sal fat which
is usable as a cocoa butter substitute, particularly,
to a production nmethod for ajfractionated sal fat
usable as a high quality cocoa butter substitute from
a lowquality crude sal fat with quality
deterioration. 10 Background Art Traditionally, as a
fat and e@iRopRANIGN AETHOD HGRITRAIVEONATER (SRR ATt er
which is a representative fat and oil for chocol ate,
a cocoa butter substitute which is a 15 fat and oi

mai nly containing symmetrical triglycerides,

dednfl S8t UFated- 2-unsaturated triglyceride (SUS, S
saturated fatty acid, U unsaturated fatty acid), has

been Twéegregsﬁﬁeﬁﬁ%atws exappkas tef at be csatuiahnethethod
fatty acids constituting the symetrical triglyceride

FoE! ﬁdgrgékﬂbﬁaeea%a@ datPhnisheasi gsashd GSt h c@ra:@a

arachidic acid (A, and representative exanples of

$B€tQPS§£HF@£€9t athrEEbgﬁar§9nS%btthE%dhE%lfg)me&%gd for

synmetrical triglycérides incliude oleic acid

ésfggééigﬁgt 'ng %ESHB%SBQE'angeﬂlﬁﬂtqg%ll% @d@&a

Inese tallow, an I's obtalnéd from 2 l'ipe

?ﬁl{:{%ﬁereo%{%g?%t E@bm nféokh %';ﬂ.{% guhreagallorf%tte%%h

'S O talne um fat, mango

kerpel faL..5bga byther. Sal fat, and fractionated fat

Background Art

Traditionally, as a fat and oil usable as an
alternative for cocoa butter which is a representative fat
and oil for chocolate, a cocoa butter substitute which is a
fat and oil.mainly containing symmetrical triglycerides,
1,3-disaturated-2-unsaturated triglyceride (3US,S:
saturated fatty acid, U: unsaturated fatty acid), has been
used. Representative examples of the saturated fatty acids
constituting the symmetrical triglyceride include palmitic
acid (P), stearic acid (St), and arachidic acid (&), and
representative examples of the unsaturated fatty acids
constituting the symmetrical triglycerides include oleic
acid (0). POP is obtained mainly from fractionated fat of
Palm o0il or Chinese tallow, and POSt is obtained from

illipe butter, mowrah butter, and the like and fractionated
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thereof. Since sal fat contains a | arge anmobunt of SOS
(main 5 conponents are StOSt and ACSt), a refined sa
fat or a fractionated sal fat is one of increasingly
inmportant raw materials for the manufacture of cocoa
butter substitutes. Sal fat, which is also called as
sal seed fat, is a 10 fat extracted from seeds of
shrubs, naturally grown Shorea robusta, by mainly
usi ng hexane and is one kind of a group of fats that
a&ne eoklrectfi.velstosal lied oks BoraedE dal owdmtfat, Sharwgo
the fat in Shorea robusta seed is easily hydrol yzed
Wetrhea Hwdr Olst@iang @z e, sdll st desid abtact oextsdctat
the 15 fat imediately after collection of the seeds.
Hpwewers, in actuality, it is not necessarily possible
to imedi ately extract the fat due to working

condi t5iiQR% aRd faansRAdidd on GOl tirfisnatot MEOS (main
collection area. Therefore, a so-called low quality

Eﬁﬁﬁ%nfe%tts' R PNised 20 il nsi s Dasepipceeded t0: ade a

excessive degree is often found i n obtai ned crude sa

frate« 1 Mpan @gi |se<aalr i dhas RRRN o KNG dDatnd T HHSSFE£I0S raw

cont al nl ng oxystearic acid as a constituent

‘Pn%tt"eh’:l%‘i' d rt%'e”ﬂ{aﬁq%{farce&ﬁref ed to as DHS- TG and

triglycerides contalning epoxystearic acid as a 25

E%?%é)cto%e%tutft%tzi %u%gﬁiéd}egsel nafter referred to as

exist in sal fat, and that a particularly

| arge g t%hrID%tt of,, @ﬂs FLLCHELS q_?atlalé‘@daé ndhessal fﬁ is a

Slnce oW qu Ity cru t contains 2 to 10 Wt %

tDH§£?§cﬁgf %é@&§15% Jﬁ%ﬂﬂg¥jﬁ§ﬂugéﬁl§”6&5%n Shorea

Snvention rac | onat ed Ssa

'robusta, by mainly using hexane and is one kind cf a group

of fats that are collectively called as Borneo tallow fats.
Since the fat in Shorea robusta seed is easily hydrolyzed
with a hydrolyzing enzyme, it is desirable to extract the
fat immediately after collection of the seeds. However, in
actuality, it is not necessarily possible tc immediately
extract the fat due to working conditions and
transportation conditions at the collection area.
Therefore, a so-called low quality crude fat in which
hydrolysis has proceeded to an excessive degree is often
found in obtained crude sal fats. Meanwhile, it has been
known that triglycerides containing dihydroxystearic acid
as a constituent fatty acid (hereinafter referred to as
DHS-TG) and triglycerides containing epoxystearic acid as a

constituent fatty acid (hereinafter referred to as EP-TG)
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5 ordinarily contain 1.0 wt% or nore of DHS-TG these
fats are not suitable for the manufacture of a good
quality cocoa butter substitute. Mre specifically,
an increase in viscosity of a chocolate mass after
tempering is caused during production of chocol ates,
|l eading to difficulty in 10 performng tenpering and
poor denol ding after nolding and subsequent cooling.
As a result, there are great problens that the

ehoeel ahesdoesangt ahavehatgeotaglitdss:land v Ignafk amount of
nmelting speed in the nouth. The follow ng attenpts

baveTheer eonduched iifh the dan thy.of gihici Rimg wwighlity
qual ity cocoa butter substitute by renoving DHS-TG

desaki kad abavaihzom ad oW qual idfy pyasdes, sald féitncel .even a
Am O1l. Chem Soc. 62(7), 1126 (1985) relates to a

reEhadqokaneray RadDEScEavand idingdlly qeddenated sal fat
(hereinafter 20 referred to as DG by way of dry

Erachhenatl ennehisah foatit 306 f held YRt @, saledatfats
W th acetone as a polar solvent or a nethod of

ai. i o 2l f ragt i : -
B e o R

AR DGR £8 rC Y3l RRIL, bﬁd@@’éﬂé&ﬂf&%&fﬁ?ﬁ;%ﬁ]fﬁ%rease in

usi ng acetone as a pol ar sol vent "and a net ho

grlﬁ?,%%%gf'of%&@c%ﬁ%t nﬁ%.ﬁ%??e@bm%\?gé?ﬁtﬁ%ti@ &aused

Ica g collum are describ former

tﬂﬁgﬂﬁgt %gfﬁ%g;%fge%tfi HRocoAaah, t 2 dine ST Aty in

. el I'S not prfactlc se an
GRREARL oS BR800 TS P IFRTRIDANS ol AP an
g&%%%q&%n%e%%%ﬁﬁn%he iglgc%e%%ltemfﬁg}e are great problems
that the chocolate does not have a good gloss and a good
melting speed in the mouth. |

The following attempts have been conducted in the aim
of obtaining a high quality cocoa butter substitute by
removing DHS-TG described above from a low quality crude
sal fat.

J. Am. 0il. Chem. Soc. 62(7), 1126 (1985) relates to a
method of removing DHS-TG and diglycerides (hereinafter
referred to as DG) by way of dry fractionation of sal fat
or fractionation of sal fat with acetcne és a polar solvent
or a method of obtaining a sal fat fraction containing DHS-
TG and DG with high concentration. A method of reducing

DHS-TG and DG in a crystal part by way of fractionation

using acetone as a polar sclvent and a method of reducing
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JP 53-111307 A describes such a nethod for renoving

DHS- TG and EP-TG that a refined sal fat by degunm ng

and alkali deacidification is fractionated by using

ei ther 10 hexane as a nonpol ar sol vent or an aqueous
detergent sol ution. However, 4 he nethod nerely

enables to obtain a fractionated sal fat having a | ow
SUS content. JP 56-58444 A relates to hard butter
conprising a sal fat fraction which is obtained by
bugetrzonad Mg 3 abatorarichg Hhesiwdtthas =i 1SS et emdlumn
of 80 to 90 wt% In the nmethod, fractionation is

G2kl HedceUbelly, WBWeE SN Mo sthdexanaotangffective
the solution is once relatively mldly cooled to

EERRYE R6EGeRichal efstmyst alrsl afhed 1 tote it g pigd tnot
foll owed by cooling again to | ow tenperature, thereby

$2ae@k Laat iRGRIsRCIzPi 3Rt GryestAl 1S f eI cb 1@ | Y
point fraction. -However, the nethod has a probl em of

hasukkighe '&tndr %”Q‘é@flgeOfangﬁ%tT@@%Caét%r@‘%oTl(\ar solvent is
remai ning after the first stage fractionation is

%}5%%@' lhzed Jfrouet hey ddytdhed &ineldd nge Pagdl .

the second stage 25 fractionation in the method. 5 JP

2001- 55598 A 1deger Do 0L L J SR RIS A dYing

subjecting sal fat to a first stage fractionation by

Shisher dry fErpa@ftd Qiatd Qn fJ.erletéaQLnafd@rb%’} ae&%nﬁgﬁnﬁ and

as a nonpol ar sol vent an sequently su

Pﬁ%ﬁﬁq ée@%ﬂﬂf¥T€§€53% tEF%Jﬂ using either

ractionation to a SGCOI’] stage fractlo at1on usi ng a

Berdbecds Z%?‘%O‘ﬁ%& I i e

tslgﬁur{g%lﬂocj eveJ:pr Q:l?ll erplet% oerrrpésreqy enables to cobtain a

fractionated sal fat having a low SUS content.

JP 56-58444 A relates to hard butter comprising a sal
fat fraction which is obtained by fractionating sal fat and
which has a SUS content of 80 to 90 wt%. In the method,
ffactionation is carried out by using a solvent such as
hexane, and the solution is once relatively mildly coéled
to remove precipitated crystals of a high melting part,
followed by cooling again to low temperature, thereby
collecting precipitated crystals of a mid melting point
fraction. However, the method has a problem of
insufficient removal of DHS-TG because DHS-TG remaining
after the first stage fractionation is crystallized
together with the mid melting part by the second stage

fractionation in the method.
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production efficiency since sal fat is subjected to
solvent 10 fractionation with a polar solvent after

either dry fractionation or fractionation with hexane

as a nonpol ar solvent, and therefore, two types of
fractionation equipnments aresrequired for both the

dry fractionation and the solvent fractionation with

a polar solvent or two types 15 of solvents, both a
nonpol ar sol vent and a pol ar solvent, are required.
Thoughp t heo1 €858 on desbedbet BHBeTGods fdescembadnign DHS-TG
each of JP 53-111307 A, JP 56-58444 A and JP
RP0duiShs98idy saDNEadf tehachiretessatye redotticonsioft by

I glycerides 20 (hereinafter referred to as DG and an
asynaetdtgatrattighyeebhdes traectionathenewdraht dexane as a
referred to as SSU) that also influence on the
Qeebbiyr ofoCPERE bHEL 8ibssyhshilyt eabjdRt536958481 1Aquid
di scl oses a cocoa butter substitute in 25 which a SSU
bLactbopa Yhighi hstRBefOk sterpaleng raghiibnkicagnbto a second
conponents is reduced, and it is also inportant to

§€9€$efr59€i§§ytﬁ6ﬁcbi59flgi B pbdar &@10Bhai Rhathiighin an
quality cocoa butter substitute. Fromthe above

pubLicatbopse £b beounder &t ead blgkck! tc51i09 MecesTAhe
to reduce not only DHS-TG but al so DG and SSU

%igﬁi&ogaFegeﬁ GEvW-t h DEHSHIGHLR ehdel e ophled N terms of
| qua

Ity Tractionated sal fat. However,

§ﬁ3¥89£589agfgggggg%y g@%@et@%FrfFE”H%SSE%j@@$éH'ﬂb solvent

e conponents acceptabl e level so that the
e R S
fractionation or fractionation with hexane as a nonpolar
solvent, and therefore, two types of fractionation
equipments are required for both the dry fractionation and
the solvent fractionation with a polar solvent or two types
of solvents, both a nonpdlar solvent and a polar solvent,
are required.

Though the reduction method 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 reducﬁions of diglycerides
(hereinafter referred to as DG) and an asymmetrical
triglycerides fraction (hereinafter referred to as S5U)
that alsoc influence on the quality of cocoa butter
substitutes.

JP 56-58451 A discloses a cocoa butter substitute in

which a SSU fraction which is one of tempering inhibiting
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Di scl osure of the Invention Problens to be Solved by

the I nvention Thus, the objectives of the present
invention are to provide a production nmethod of a
fractionated sal fat which 15 can be used as a high

qual ity cocoa butter substitutg having sufficiently
reduced DHS-TG DG and SSU fraction and being rich

in SUS content froma low quality sal fat as a raw
material, as well as to provide the fractionated sa
tatpohegted igualddiy-e 0 dvkans fiey Saiingdiearty obd ersduce
The present inventors have intensively studied on a

rakhed uf @racedus NG RHSekC dogaithem W thi 536 @l SS cocoa
fraction and have found that it is possible to renove

Oht22 ' eouee iPHS=TG DG and SSU fraction and obtain a
crystal 7 part being rich in SUS content when a total

amuntr el the DR @Metiused It asrdatdtddd i oilat it
step for crystallization and a crystal part washi ng

%%eﬁe%%“s%'a%@ QY AR ddte Hstddzatdon A¥b D6 and SSU

[tration i's 1000 wt% or 5 nore with respect to

ggg\@tc%gﬁf fh&%trh%frl nad s and-alg @G rddierebyodhein a high

esire qual ity cocoa butter substitute can be

QE%E ?dg E%%gong%%&néﬁﬁﬂgaﬂ'“H%Héﬂ%ki“§%ﬁvgﬂklonal methods

onp e present invention has been acconpllshed

RaSEY c8: 10 Hhe AROVerdlesariped | 06 g%n A 352

I'rst aspect, present entl on ovi des

Co%‘a?ﬁ:ta'.‘tﬁ% T:étvtéqd s%f tha trac‘ﬁhté gﬂgatazf&&%té‘@tsal fat cf good

i'sing preparing a Fefine
quality is obtained from a low gquality sal fat efficiently.

Disclosure of the Invention
Problems to be Sclved by the Invention

Thus, the objectives of the present invention are to
provide a production method of a fractionated sal fat which
can be used as a high quality cocoa butter substitute |
having sufficiently reduced DHS-TG, DG, and 3SU fraction
and being rich in SUS content from a low quality sal fat as
a raw material, as well as to provide the f;actionated sal

fat of good quality.

Means for Scolving the Problems
The present inventors have intensively studied on a
method for reducing DHS-TG together with DG and SSU

fraction and have found that it is possible to remove or

- reduce DHS-TG, DG, and SSU fraction and obtain a crystal
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fat and carrying out crystallization and washi ng of
the «crystal part by using a polar solvent to obtain
the crystal 15 part as a hard butter conponent,
wherein a total anobunt of the polar 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 invention provides
the production nethod of the fractionated sal fat 20
seorgengdgt eitheihi 69t asheeht wWheneiantdtall Rendand of the
utter conponent, a content of triglycerides
g@maal BbMgendi NXAHOXWS he@tiyetaaild za% idrC sy tiuant
atty acid (DHS-TG is 0.4 wt%or |ess; a content of

nggfﬁﬁihggﬁlengndsaOCQySW%%)%%rke&%sﬁﬂﬂé ti®Hried out
, 2-di saturated-3-unsaturated 25 triglycerides

é§§9} thacti9ath312 Wk Y0l an®S$1148% a2 it it 8 0RSRESE o

the present invention provides the production nethod

aér&hglEBaEEggeéEe@osabou%@ Aec @i R fid ddhe i 1sft, Undg

second aspect, wherein, in the hard butter conponent
€hheO LU @led-1 2 URIAUNT Fhad bstitut
tr?ggﬂgegﬁg Ee% %% ? b %% wﬁAygr g%}e er iﬂnﬁr% uee

ééReBg F@Sﬁ%ése%us' ”‘E%'%t b2 REQVIsIES A %xPrh%‘.i:“(HéeQ{‘

net ho fracti énated sal” fat "according to any
e first to third aspects, wherein the
g?@%?aFggart obtai ned by fractionation using the

ol ar gl uent e SHbLeeUed 1o Beld | 5%ﬂﬁ§%¥¥ﬂéyqbased on

usi ng ar so vent to al n cr S

tt f, f
PP Bt s SETRBry SPaAAA o805k Bur rkvef%tsoarl“L'fmfS
substitute fr n1the sal. fat which h s unst
aﬁgﬁﬁpg_lnvenglon provides a production me & of a

fractionated sal fat, comprising preparing a refined sal
fat and carrying out crystallization and washing of the
crystal part by using a polar solvent to obtain the crystal
part as a hard butter component; wherein a total amount of
the polar solvent used for the crystallization and the
washing is 1000 wt% or more with respect to 100 wt% of the
refiﬁed sal fat. As a second aspect, the present invention
provides the production method of the fractionated sal fat
according to the first aspect, wherein, in the hard butter
component, a content of triglycerides containing
dihydroxystearic acid as a constituent fatty acid (DHS-TG)
is 0.4 wt% or less; a content of diglycerides {(DG) 1is 0.5
wt% or less; and a content of 1,2-disaturated-3-unsaturated

triglycerides (SSU) fraction is 2 wt% or less. As a third
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Particularly, a low quality sal fat contains |arge
anounts of triglycerides containing di hydroxystearic
acid as a constituent fatty acid and diglycerides

that exerts adverse influence on quality, especially

on a crystallization 20 propergty, of the cocoa butter
substitute. The present invention provides a nethod

for obtaining a high quality cocoa butter substitute
using a low quality sal fat as a raw material, and
bbpetel hedeepabkestt anskakliyn i vSales atheMp s ion
crude fat having unstable quality as 25 a raw

metrbbabsf ehet Heae@eoARUL! @ 1SUBH iddddihg BesttdB rst
for Carrying Qut the Invention Hereinafter the
proddebhanaBBLhed ohedefihacClinoRdetharslbftdte Ofcdiinent, a
present invention will be described. The 5 production

aehhedtobrt hestpaghiconated-sah st e d¥iep8Merides
invention is characterized in that a total anpunt of

tbgspol ar ggol¥ent rugedel N &sChY HodldZ &l St 8 d Yresent
crystallization and a crystal part washing step

PRLEAEBA pabkehekhener %}%B@llulcita%tni MR I thation to
1000 wt % or 10 nore with respect to 100 wt % of the

;fggeggngggg; géﬁoes%p%%@rhm@ %aﬁr ;@i dt exthactad ot «o

rom see rea robusta an tionating the

' t ' h I Iy
O =BRes b AR S B et P BB R B
§r§5¥§5§£ ?gﬂtugﬁx#nghguﬁ ﬁggt%%ﬁv%EtS SMgﬁkgrc ?.t re-
nore 1S obtal ned. he e ﬁo for preparing r'ﬁ ned sa

%%%ﬁg%gghg%gﬁugginéakhga%OE%gt%%l%%%gp%%y%%%gﬁé{% crystal

he~“crdade 'sa SRS

sibiected 19, degupping by adding

Effects of the Invention

It is difficult to stably obtain a cocoa butter
substitute from the sal fat which has unstable gquality.
Particularly, a low guality sal fat contains large amounts
of triglycerides containing dihydroxystearic acid as a
constituent fatty acid and diglycerides that exerts adverse
influence on gquality, especially on a crystallization
property, of the cocoa butter substitute.

The present invention provides a method for obtaining
a high quality cocoa butter substitute using a low quality
sal fat as a raw material, and the method enables to stably
use sal fat which is a crude fat having unstable quality as

a raw material for the cocoa butter substitute.



phosphoric acid in a preferable amount of 0.1 to 0.4
w%to 20 the crude sal fat, alkali deacidification
washing with hot water after deacidification,
dehydration under reduced pressure, bleaching, and
deodori zation. It is possiblego onmt a part of the
steps depending on quality of the crude . fat, but
degummi ng, al kali deacidification, hot water 25

washi ng, and dehydration under reduced pressure are 10
i ndi spensable in the case of a low quality crude sa
fat, since DG EP-TG and DHS-TG contained in the

seddembak Foe chanliidld Yutedueed deardormng the
steps. Wien these "steps are not carried out, contents

of DGyeERyfGf+rand tHdS 3 cHa it R dRIP& f Atk ddcd Sonated
“difficult to reduce the conponents to the acceptable

£anges thy rsyRgequent n30li e ¢ ifdrAGHi1on %Lé' Ubsdfibed. The

addi ti on, deodorization conditions in the

gegdaekZahi AR tRLAP o @ HMAFANn A R L5 3l JP the
deodori zation tenperature is 230C to 260C, preferably

B%Qgehfe r?(gxggnt%%t &gr %%%rr%@t%%%% 4y %41%(% aan:do‘@a_llorarmount

preferable vacuum degree upon orization Is 5

8F thes olQE:effs%rl@gln)E 2sEyf E&?{% Lc%ﬁ%&:aﬂl%%etg.dcg{ei:sgtﬁéée%r

tenperature of nore than 2 esira

R N R e e B i
Ske, dhso e, degdenigation LEMRSLALY & Of dfSS,es ox

e vacuum egree O nore t
desi rabl I f f faft '
Ahepufdes. ablecbecaiod omal 91 sa 8l gt

. 0
g%gpg%gdcgg%%lglg%u%et%a%oeg%éﬁcted from seeds of Shorea

robusta and fractionating the refined sal fat by using the
polar solvent, and thereby DHS-TG, DG, and SSU fraction are
reduced and a crystal part having SUS content of 85 wt% or
more is obtained.

The method for preparing refined sal fat from a crude
sal fat can be such an ordinary method that the crude sal
fat is step by step subjected to degumming by adding
phosphoric acid in a preferable amount of 0.1 to 0.4 wt% to
the crude sal fat, alkali deacidification, washing with hot
- water after deacidification, dehydration under reduced
pressure, bleaching, and deodorization. It is possible to
omit a part of the steps depending on quality of the crude
fat, but degumming, alkali deacidification, hot water

washing, and dehydration under reduced pressure are
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of DHS-TG can not be acceptable raw nmaterial for a

hard butter conponent with good quality because 1 to

4 % of DHS-TGremains in the refined sal fat

prepared by the above-described nethods, and the

contents of DG and SSU 25 fragtg on in the refined sal

fat are also out of the 11 acceptable level. In such

a case, it is necessary to carry out solvent

fractionation by the nmethod of the present invention
destird et el ®win Tohé heasef ohed sak fablihiychrhds beénfat,
conpletely 5 nolten by heating to 50C to 70C, a pol ar
sqilnentDd N BE-TEoamE DES400 wwbwAteinedr én phef erabkyfat are
400 to 3000 wt% with respect to 100 wt % of the fat,

igsa il Xl y Trddovedl by p@rpotial ngoohengtéps0C WheROChese
Wth stirring in a crystallization tank equi pped with
&0 141 devt ceat1dd aod, cocheahtandrapst i EPENG, and DHS-
device. A crystallization time required is about 0.5

1% JOWSo thorgd), idnd sivald edi £ ependi fg eadaceoehant
tenperature and a kind of polar solvent. After

CURY S Gy sipd |d2adp o118 £5¥§é8| bPastbsafdeAt solvent
filtrate part are separated fromeach other by 15
faddd@td o wler reduced pressure. The separated

crystal part is washed by mxing wwth a fresh pol ar

sol ventn WhiEit 1 dias Besio PLLYE DY ¥o£@PEEOnEOiA the
tenperature ranglng from the crystallization

L RIRES AL S 4,0 |overs ddap Lhe. ciystakbizaiion

tenperature and Ich Is 1'n an anount that 20 a tota
t, o
cry ;E[baﬁﬁozlfazga oretoés eé&%F%] yS§§ d] ttogt%e60 Cécgrefef68&y

‘%36“c o”E %”C moStp g%e%QLXy 2%8 8608 Eﬁdﬁ nggh a
respect

preferable vacuum degree upon deodorization is 5 Torr or
less, preferably 2 Torr or less. The deodorization
temperature of more than 250°C is undesirable because SUS
fraction tends to be partially isomerized to generate the
S8U fraction during the deodorization step. Also, the
deodorization temperature of less than 230°C and the vacuum
degree of more than 5_Torr are undesirable because removal
of free fatty acids in fat becomes insufficient.

The loquuality crude sal fat containing 2 to 10 wt$
of DHS-TG can not be acceptable raw material for a hard
butter compecnent with good quality because 1 to 4 wt% of
DHS~TG remains in the refined sal fat prepared by the

above-described methods, and the contents of DG and 8SU

fraction in the refined sal fat are also cut of the
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100 wt % of the refined sal fat, and then separating
into a crystal part and a filtrate part again by
filtration. In 25 the thus obtained crystal part,
DHS-TS, DG and SSU 12 fraction are reduced, and SUS
conponent is concentrated. TRhg total anount of the
pol ar solvent used for the crystallization and the
washing is 1000 wt % or nore, preferably 1000 to 3000
wt % nost preferably 1100 to 2100 5 wt % Wen the

taaicipamiunt del essTd haich he ¢oye] 1t ¢, netbesary to carry
reductions of DHS-TG DG and SSU fraction are

witeddiaidnt | s i i St on et hdené 0h8d 8ADHAE present
exceeds the upper limt, production efficiency of the

flrrg,cgdtqr@{lcgggcfﬁbéwqgélgﬁbl y reduced due to too |arge
anmount of the polar 10 solvent to be used, and an

evapor@ i1qfe 1,986 pindesd 1 ably wl@f@l@nﬁ%tﬁé’eﬁ%gﬁpwt@ly
sol vent renDV| ng step after the fract| onation. The

11 Y X as&‘gadc? @ngd, Zpocin, %2,91?“' sBIVehe in an

are appllca ractlonatlon ne or a re i ned

% our® JAtadd WY i 4,01 @l Pé@é«'f‘ébf{z ibs P9 3600 whg with

vent is set to 1000 W% or nore wth respeci to

sué?g%iy enp oye st ti@lgadh }éQ£f§édnEfQPgoh§d ?y

or a nnre icient feduction o

AR D%Ofl?{?g Rt %@ﬁcl%lﬁoﬁ%ﬁéfé%’g"ﬁﬁf Pon by
'9:% MRS AL 00 oS00 308, 401, 105 BOLEGR e
AL A B TR
redo‘ffserabcoorgjloeté qgo t?% ouéﬁitnl.@nis varied
depending on a coolant temperature and a kind of polar
solvent. After completing crystallization, a crystal part
and é filtrate part are separated from each other by
filtration under reduced pressure. The separated crystal
part is washed by mixing with a fresh pelar sclvent 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 that
a total amount of the polar solvent used in the
crystallization step and the washing step becomes 1000 wt%
or mcre, 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. In

the thus obtained crystal part, DHS-TS, DG, and SSU
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100 W %

25 crystal part and a filtrate part are separated from
each 13 other by filtration under reduced pressure or
the like. The separated crystal part is washed by
mxing with a fresh polar solvent which has been
previously cooled to a tenperature ranging fromthe
crystallization tenperature to 5 10C | ower than the
crystallization tenperature and which is in an anount
of 100 to 600 wt% with respect to 100 wt% of the
rrfddtedbrsalrd atediadh | e sEpar edmpenéft 018 €oxSéAtrated.
part and a filtrate part again by filtration. In a -
Sttt a If raeddin ObtEiNasb byr r eFDYeMe §HedSpbyethe
fromthe thus 10 obtained crystal part by an ordinary

reat 110HSthSn Rad o b fd@cis onoeo ewpar bt ahbye,

reduced. However, re- fractionation of the crystal

i rReid Qb 1iye 1QRY] 108 TB0 PEFAUSSs & her & 2EHSEI PNB10D to 2100
these conponents are insufficient at this stage in the

GASe Ofydie dfHactdoatd e, of ?srfééé‘eghaﬂ5t§é1|léﬁér limit,

prepared froma |low quality crudesal fat. After th

%ra@tﬁdqaﬂ%qsorbpkﬁﬁﬁﬁ@ a5 desed | bed flpga@lohsare

conpletely nolten b eating to 50C to 70C, the polar

Slent; élﬂfﬁrﬁh Oc%néoo Vh?er?otpt‘xg"tt/&%i haxﬁ@ﬁlﬁ@céx&@eds
e crysta

raction iIs nlxe the m xture

Eﬁéuéﬁﬁé¥hfaﬂﬁ% 6ﬁhééﬂé%iéfkg£ ftfﬁé'ﬁgabglénatlon

cryst i'zat’ion 't equi ppe |ng devi ce
t S r V
COfTD & ng q%wlgp rce?C{)}gct Iclmz%tégo%t&g ic%y A%Jlgr;%?tt: Shqthe polar

IOﬂ under a're ressure or

L%%o?n%oartaotoe gys’t 3 asrcglx}efc’n%/\arsggodv%r?g step after the

gt e 317 SR SPSETL0 goch oL0gh Bogss oy

fractionation,

The following two methods 1) and 2), in a broad sense,
are applicable as a fractionation method for a refined sal
fat in which a total amount of the poclar solvent is set to
1000 wt% or more with respect to 100 wt% of the refined sal
fat. The former method is suitably employed for a more
efficient reduction of DHS—TG, DG, and 85U fraction.

1) To 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 sclvent is mixed, the mixture is cooled to
0°C 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
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Such a case, the cryst

by mxing wwth a fresh pol ar sol vent which has been
previously cooled to a tenperature ranging fromthe
crystallization tenperature to 10C | ower than the
crystallization tenperature and which is in an anount

of 5 100 to 600 wt% w th respgef to 100 wt % of the
refined sal fat, and then a crystal part and a
filtrate part are again separated fromeach other by
filtration under a reduced pressure or the like. In
tdxeh €F V5§ af 1 Parit Dbh ahnedr byeliitedr priEaatkonat kBB, 1ike.
DHS-TS, DG -and SSU fraction are further 10 reduced,

ark tHep SUS €ONPONSPAL I attr it BewaenBEeBYr At REng with a fresh
Therefore, the crystal part is usable as a high

BEddt YsoLRERR i dRrheybstbhubeeai baE1Qr ebeaémTto a

sol vent renoval, bleaching and deodori zation

Ot Sl b 2 ABF & %b%fﬁ & eflr @ tﬁaecfgs&matae%hoee ?@rg%ure to
a crystal part is obtained 15 by the first stage

fy@et hopatd %%.?PQﬂ%”E%?éﬁ%ﬁ%%&&E&%%ﬁ% &, %E%% ?%md fhich

fheaatiz{‘garﬁ adnt 0 P00 f oL ! aued, Py wi"cﬁ' EQS%EE EBeloo wt%

fresh pol ar solvent and fractionation. I'S I nportant

t{gtt%é1eré§ie€%? ?%?%n%%\gf S%lggeg?!aﬁ‘r sggajs.gi:f’(ﬁat lHE?d ' @rystal

above- ractionati on
TS MR R 4, cryas
tﬂ%c@f&r?cg enéc?" on %iné,t H?at Q?;.]@Bﬁ dERCLEREDhys-

t wo- st age rac | ona OVVI ng

WAPEULE AL BP BPLL o8 (180058, 1o 0hR prsgs, o
rfﬁdrgﬁ%5¥%aéé§oﬁr5¥er§§E€§§le 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 fractionation cof 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 to 70°C, the polar
sclvent in an amcunt of 4007to 900 wt% with respect to 100
wt% of the crystal fraction is mixed; the mixture is
gradually cooled to 0°C 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 other by filtration under a reduced

pressure or the like. The separated crystal part is washed
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conpletely nolten by heating to 50C to 70C, 400 to
3000 Wm % of the polar solvent is mxed, the m xture
is gradually 5 cooled to OCto 20C with stirring in a
crystallization tank 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
filtration under reduced pressure or the like. 10 The
sepaiiatiacth ciyst ad Ppoeshi sohashedlbyntl xhghwhitB Been
fresh polar solvent which has been previously cool ed
iy i SR bl €&d I B0k NPehpOArt HeeCEYAGANLI ZabOARhe
tenperature to 10C | ower than the crystallization

t@ 21 L2 206h Wl gherieutd 89 apauntowdr Ol &0 2600
Yowth respect to 100 wt % of 15 the refined sal fat,

ai(h@k,stﬁlﬁﬂﬁ@@@i@ﬁImn%@wt_—,@rgraﬁaahm@arlsamﬂ 8n amount of
filtrate part again by filtration. It is necessary

tihed 1 ted @l okt of c S hec POt ar 160! ¥ept csedef @E£ihBA sal
crystallization and the washing of the crystal part is

a0, 1000 WIaof APyee M tharespRstat 81100187 %QEttQ§e again

20 r'efined sal fat. In a crystal fractlon t ha

ﬁ&?&’edff%t@&ﬂ hé't?hé’?ﬁé‘%x”?ﬁl’éfé(’éi@h RAEErDY reduced

nary sol vent r enoval each I Ng and

dﬁ@t Pnthé}fiﬁé;an g @gcgﬁ%gtgiaﬁékenoﬂEglned by the

uff|C|ent y reduced nent

fract%%ﬁ%%éﬁ%é?%ﬁ:g%%@ggga %@ergﬁgr Ut9§a8E¥5bagre further

i gh qua ty cocoa butter

éé te n&ﬁuq l@&ﬁ?énégg P lfur§9é¥e85nE8np§ated.

In the preésent i nvention ude- ace

Lﬁb%{ee#@% el el SR
f%gé&gﬂgh%§ed S&E%tlt&kgwgfier 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 fractiénation.

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

Apart from the above-described two-stage fractionation

method, the following procedure can be applied in the case
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5 content in the polar solvent is 2 w% or |ess,
preferably 1 w%or less. It is not prefered that the
wat er content exceeds 2 w % because solubility of the
fat and oil is decreased to make it difficult to
increase a fat and oil contents Wwth respect to the
solvent. 10 The fractionated sal fat of the present

i nvention obtained by fractionation using 1000 wt % or
nore of the polar solvent with respect to 100 wt % of

tde 4 efnaresh sqd ffattporbeiakl yebnye.a DHS- TG cont ent
of 0.4 wt% or less, a DG content of 0.5 wt% or | ess,

and S fastioowepnsenthof raridddWe%a ofakessatThes been
DHS- TG content of the fractionated sal fat obtained

Yorkdiee 4 B9 ERG1 + OY 65 'Q@at§ng foWsie@re d €82S 400 to 3000

descri bed above, preterably wt % or |ess, nore

pitef es abl e Ol M %8 91 vE8E8Sis | hik8aNOLnhBr ﬁis%&a?leeﬂshatraduany
a 20 content of DHS-TG exceeds 0.4 wt % because an

'&%f@&eté n0°d”t%c% Eng he s%EggqlrL%t gnw%s%r?stt%rlllzatlon

tenpering becones I cant ing te

Y D0E SSvh Sdy rwf&lcgoe%f; g HP{rngquEQgSHbESG;’JSHE and a

denDIdlng after cooling di case 0

ddéxP{c%hOCzﬂ?f@ £ ?ne%P%EJg; Eﬁﬁt a E‘éaiﬂlEQ‘Elon, a

fractlo %ted sal fat obta f esen
R S 4 oo S S FRIPPER §-8 %B%Qated from each
A R PSR o Mo s,

tfgéﬂséhéggﬁg%neé +2€%§€ CQ”@Q fb%gn% &Iw185 a fresh
far séf%ént which has been previously cooled to a
temperature ranging from the crystallization temperature to
10°C lower than the crystallization tempefature and. which
is in an amount 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 filtratién. It is
necessary that a total amount of the polar solvent used for
the crystallization and the washing cf the crystal part is
alsc 1000 wt%$ or more with respect to 100 wt$ of the
refined sal fat. In a crystal fraction that is obtained
from the thus-obtained crystal part by ordinary solvent
removal, bkleaching and deodorization, DHS-TS, DG, and_SSU
fraction are sufficiently reduced, and SUS component is

sufficiently concentrated. Therefore, the crystal fraction

is usable as a high quality cocoa butter substitute.
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StDA content is 0.1 wt% or |ess; and an StDP content
is 0.1 w%or less. Also, the DG content is nore
preferably 0.2 wt% or 10 less, and the DG content
exceeding 0.5 wt% is not preferable because an
increase in viscosity of a tenpgred chocol ate nass
becones significant during chocol ate tenpering
process whi ch make chocol ate nol di ng and subsequent
denol ding after cooling difficult. 15 Further, the SSU

fractiopagond end £ exceegdbNgr 2svt ¥ehs tBObepuetar abl ehe
because crystallization properties of the fat and oi

$rd 4 ke SievSet deh el hor adedatbabnehosel gt etni;ekRebhRY
morkablllty beconmes poor, thereby causing drops of

head t K EBSEANEE ot BPRPLI KEEBL NInPHAPSIL %1 c8RBPPI BESSthe like.
20 an neltlng speed in the nout h. An SUS content of

theddactiphal edesd fatseicibey 9§§§entDbQY§BH'QQter
obtai ned by fractlonatlon usi ng" 1000 wt % or nore of

the,polars solyentowt he § £5 Et1E°21QQ%“6f6QEsEhepreferably 1

refined sal fat 1s preferably 85 wt % or nore.

NAls 25 Preferabie {halothey EQ”EEQE ESel ﬁéﬁgfrh%‘Bn%ént

@6because 18 snappi ness, resi stance an

?éus&h%f’u@ifl QQt 8Enefe b):-‘a‘f_‘séﬂg EE‘E is

fractlonated at are "~ not good enough, sharp

’H"ééf%a?ses&’e@éj rﬁké hft HER, ) élt”{’{; fﬁ?k&%?al negLE EHS 0il

case usi ng rac |ona ed sa

t#EEé%rac |ong¥%¥ g 8,508 %f ggEter substltute

at can be Used al one as a cocoa
but ot S %aéyér?ate@ [#t2.87d¢oLhg 3YEDeR? $899¢ion
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 cf 0.5 wt% or less, and SSU faction content of 2
wt% or less,

The DHS-TG content of the fractionated 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 is not preferable that a
content of DHS-TG exceeds 0.4 wt$% because an increase in
viscosity of 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



10

15

20

25

oil, illipe butter, shea butter, mango kernel fat, 10
fractionated oils thereof, and interesterified oils
can be mixed with the fractionated sal fat of the
present invention. The fractionated sal fat of the
present invention is usable ag;fats for -
confectionaries, breads, solid curry 15 sauces, deep
frying, and the like in addition to use for

chocol ate. Exanples Hereinafter, the present

| pyedheoprukkhtbendeservhedncdQde’d del@dld ddhponents of 9,10-
conjunction wth exanples and conparative exanples. In

then{akbeyk 02X 3MPHeS tea Wi nMRERDSEW Yo 1@l ess.
ot herwi se descri bed. <Exanple 1> A crude sal fat

(&QH?@EBkggtéag%@Qts@@§r$?ﬁ-QQEQMEQQn %%t&%@QHSEQQﬁ-Of

Shorea robusta was subjected to degunm ng

h{gr 2 T . . i E f t'o a
ﬁgwg ngs/ee;géfgpw%ea&eygg?gémtw (@996 Sahd &l coral

e ~ degumme was sub to al kal

dg@gﬁgkf5fa£h@nt9¥eancoagghgﬁgécgg;gqq,WE%'EQMﬁ%s%x Tt is

bl eachi ng treatnent usin earth and

gggﬁgék%eigoehs£¢agﬂeggpeecee kagttggg@.go%%ggggf&ess; an

deodori zation tenperature:

vaEHMTAR0LRe. 8 001wk LESRLest PEEPLL OB BN R0t 45 0.1

ined sa AS a resul t°8f ana ySi's

0 I iquid chronmat ography (HPLC), the
gﬁ%%iéggfég ined sal fat contained 2.3% of DHS- TG

5 S AR, 000,02 BRPL SR R ELSELLIR 9 PSS o
%%%%f“g@ @ﬁéhBE’cgﬁ%gggaggéggding 0.5 wt% is not
preferable because an increase in viscosity of a tempered
chocolate mass becomes significant during chocolate
tempering process which make chocolate molding and
subsequent demolding after cooling difficult.

Further, the SSU 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 faf 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 is preferably 85 wt% or more. It is not

preferable that the SUS content is less than 85 wt$% because
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-Cf'lysta.l fracti

content was 3.8% The refined sal fat was conpletely
nmolten by heating to 60C, and acetone (water content:

-0.9% in an anmount of 15 567 wt% with respect to 100

W % of the refined sal fat was m xed. After the
m xture liquid was adjusted tq#0C, the mxture
liquid was cooled to 13C at a cooling rate of 2C/ mn
with stirring, followed by crystallization with
stirring at 130.5C for 0.5 hours. The m xture was 20

st esk & NtReat CFyYSi ataRaEt aAldsAapk! keapenBabtoB¥rty of

~vacuum filtration under reduced pressure. Thé crystal

RaHdcyBste VESheth o 1By T heshyacrE0RgaLRabnYRECOQN €4 ak0are
10C and in an anount” of 200 wt% w th respect to 100

W% Qfoécﬁ‘ee_r'i&ﬁdyﬂ‘,edanéaéhéglg’m@ﬂgiBBesﬁEféEiuﬁﬁ vas Agakl is

separated into a crystal part and a filtrate part
ovacuafddtration under reduced 20 pressure. The
filtrate part was added to the formerly separated

f11trabe Bac teadhe pial n6d. 62V 21 8L PBAL:BO0LRC Fac obtaine

filtrate part were s ed to solvent renova
S Rad SRS AR A & £ T O T TpL AR PRREHI B, e
AT RN YET e 4f wf o PTRE FFePd, Ay 2 BoBge puveer
S0 PR R R e of st PP HFERE ageln
ST o Whivam W 23544 udRulegtie Tt
A U bl T By THERU T na 20 BOES S ARt S67°ts o kPt Fon Be
TSRS A% 28T S0G SEYSER! £ 1L 3SE O present
invention. |

The fractionated sal fat of the present invention is
usable as fats for confectionaries, breads, solid curry

sauces, deep frying, and the like in addition to use for

chocolate.

Examples

Hereinafter, the present invention will be described
in detail in cbnjunction with examples and comparative
examples. In the following examples, “%” means “wt%”
unless otherwise described.
<Example 1>

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

from seeds cf Shorea robusta was subjected to degumming by
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(356 wt%with respect to 100 wt % of refined sal fat)

of 15 acetone (water content: 0.9% was mxed with the
crystal fraction. After the m xture liquid was
adjusted to 40C, the mxture liquid was cooled to 18C
at a cooling rate of 2C/mn w4gh stirring, followed
by crystallization with stirring at 180.5C for 0.5
hours. The m xture was 20 separated into a crystal

part and a filtrate part by vacuum filtration under

rgduced pressurephdbpneryst akipakt was cwaskeday tfat. The
fresh acetone that was cooled to 15C and in an. anobunt

O&egﬁﬁmé\@%f%thaéeéﬁggéci:@d]@@ whie0f WeeaiHtidlation by an
fraction (126 % with respect to 100 w % of refined

3@£d2§af:]§‘t hetBBE, L BE1TLWEH 8 yWRS B3GR A oS RAaARA H MG ng
a crystal 21 part and a filtrate part "by vacuum

fhltsahigg vaden LRduaRHdoRESa3UGS: tIQ%tHehEr%%%d%aﬂhg to an
mas added to the fornmerly separated filtrate part.

%9%”1?81:% éQ%OBQEEZQQQOkh%em{p %[t%#% p%to °F8 260°c,

0 so renpval acry

\flm{rfé‘ﬁﬁhﬁndQQEQéneg bpem Bﬁ}eé%"slﬁt alth@%'éioafw%%ta‘l éﬂué’ a refined

respect to the refined sal 'fat ayle

‘;%)551?5‘5@ fractLop.opyal ?%eaﬁéﬁg‘ﬁ ge 'r-Lln%;r %E%Rg?zretrf\mcance

W th respect to

f?& %?géhegﬁ%{fg?g ¥g fh&ct) gﬁgﬁr acHian te%d %%'dnfggo spl fat

I ne racti IoOn con al ne

B{I?ntamé&?? 5% ngzo sShPA 5050% beBP a%ldt o‘%- %é’ Wys

fraction.
L1 4 TE0 o001 00 19RO, B0 ) o
cﬁpgéggoégag%yn?&fc} g@veloplng method, SSU fraction
content was 3.8%.

The refined sal fat 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. Aftér 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 13x0.5°C for 0.5 hours. The mixture was
separated .into a crystal part and a filtrate part by wvacuum
filtration under reduced pressure. The crystal part was |
washed with fresh acetone that was cooled 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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conpletely nolten by heating to 60C, and acetone
(water content: 0.9% in anobunt of 567 wt% w th
respect to 100 wt% of the refined sal fat was m xed.
After the mxture liquid was adjusted to 40C, the

m xture liquid was cooled to 13¢ 20 at a cooling rate
of 20 mn with stirring, followed by crystallization
with stirring at 130.5C for 0.5 hours. The m xture
was separated into a crystal part and a filtrate part

byryesude f i Theatli 0BreBdepateduasd apresisike theli®rmerly
crystal part was washed wth fresh acetone that was 25

coopedatod 18Ci andtbnpartanoyAt ebti6hedt Uriisth1r @spRectand the
to a 100wt % of the refined sal fat, and the m xture

wes1 egat e p§€@aﬁékédSUB§@c@e@f£§t@blﬂ@h& Feho¥al. A yield
filtrate part by vacuum filtration under reduced

PsESsUEBysThe Frhitabg BBELiWAY rREALEnkO ckhathar BRIy was
separated filtrate part. The obtained 5 cryStal part

agsl, ghe £hht£a?§ePér5f“§r91§H?b%€t?gaEQloﬁobﬁ%%Ened from the
renova A yield of the crystal part was 43.2% and a

Yffigrgéetﬁgrﬁ'%égagg part was;50e8%1tA3f4 g%ﬁg@ﬁfg%y HPLC,

analysis b t he obt ai ned racti onate

CQtE‘é%P?Q /§13%’9:9I:t Z&é%?@& 10028% ¢ %QFS&@A sQD%"@ 1.0%,
St DP: 0.0% of DG and 92.5% of SUS ftraction.

asﬁﬁﬁu'é 6% apahysi g, ?¥é§‘/o IL§d8¥eb8p' Qgﬁle re?%do S%Hs

fraction content was anpl e 3 ined sa

KL PLEOR COnplla HAOHLE or @Ralhsf8 By R T C R cBlng
. AIOE s fggéét%r@%gla [ESREG! 104100 wi%of the

i ned sa was m xed. ter m xt ure

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 chtent: 0.92%) 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, followed by crystallization with
stirring at 18%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 15°C and in an
amount of 200 wt®% with respect to 100 wt% of the crystal
fraction (126 wt% with respect to 100 wt% of refined sal

fat), and the mixture was again separated into a crystal



10

15

20

25

liquid was adjusted to 40C, the m xture |iquid was
cooled to 10C at a cooling rate of 20 mn wth
stirring, 20 followed by crystallization with stirring
at 100.5C for 0.5 hours. The m xture was separ at ed
into a crystal part and a fildyate part by vacuum
filtration under reduced pressure. The crystal part
was washed with fresh acetone that was cooled to 7C
and in an amount of 200 wt% with 25 respect to 100% of

thertebhged salchbate pRdtt BY WhxLukme fWAS rdd icddainller reduced

separated into a crystal part and a filtrate part by

vasaysutelt rahkon; undater pueedalr asislede tol e df iddrialra v
part was added to the fornerly separated filtrate

Patbaratfbg ebtaiped 55¥§talTaerbb@aqnbaeckﬁs&%at%a&%ﬂand the
were 5 subjected to solvent renoval. A yield of the

crystahe® é&rt“@§r4253%%eéﬁgdat$'%bQV%EttQ%deaﬁrat% yield
part was 57.8% As a reSult of analysis by HPLC, -the

ogfaéngg strackigpat g éBkaEﬁEdCQQBﬁ'E%@ Qr&é&%ﬁ art was
(SED3t: 0.2%  StD 0% St DP: 6% of

D@ «?@dw Eh8{%%%%51;&%5&%5%&%\3& g%%u' tan%\f yield of a

anafyS|s vel oping netho fraction

Fif?&t&ﬁﬁr&czg% SEEB?B?E'%?oEX%H@'%l%%rEQ% %gﬁkgﬁ%s 20.1%

at prepare conpletely
S ggete 00C %ngé%ﬁ%?”ﬁ LB L2 ST
e N St

|r$bE£9n%$C% Cg§|%?ygggﬁslgéPloﬁontFﬁneﬁiPr?ﬁgOf DHS-

a%Gl?Qt§§%§°5.2%, 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, SSU 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%) in amount of 567 wt% with respect to 100 wt$%
0of the refined sal fat was mixed. &After the mixture ligquid
was adjusted to 40°C, the mixture liquid'was cocled tQ 13°C
at a cooling rate of 2°C/min with stirring, followed by
crystallization with stirring at 1340.5°C for 0.5 hours.
The mixture was separated into a crystal part and a
filtrate part by vacuum filtraticn under reduced pressure.

The crystal part was washed with fresh acetone that was

cooled to 13°C and in an amcunt of 767 wt% with respect to
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20 0.5 hours. The m xture was separated into a crystal
part and a filtrate part by vacuumfiltrati on under
reduced pressure. The crystal part was washed with

fresh acetone that was cooled to 13C and in an anount

of 200 wt% (twice as nmuch asghhe refined sal fat

parts by weight) with 25 respect to 100 wt % of the
refined fat, and the m xture was 24 again separated

into a crystal part and a filtrate part by vacuum
fiddwtadt 1o tHelefe £t esh Pressurend Thige fhmi ktate wparbgain
was added to the fornerly separated filtrate part. The

i et Critdal s pargstead phes fahdrat i perécyepert by vacuum

subjected 5 to solvent renoval. A yield of the crysta

e Masi A8 0¥er andhdcod epte dutde frhérat erpaté past was
52.0% As a result of analysis by HPLC, the obtained

fIardd anatad S@n&@}l%ggwéf@@e&- e efa 46 (StBSt obtained
0.6% StDA: 0.3% StDP: 0.3%, 0.9% of and 83.2%

Ury R 1L G FAGUA PN neSE £ £ £ Lo+ ARSEY SESpPYcBed Lo

devel oping nethod, SSU fraction content was 2. 3%

Analysiss faitd s, ofa QRS ITE soNtgdt Syy st DBt pgept §RESe3, 23,
St DA contents, StDP contents, DG con¥ents, SSU

Aftd QN eGP NS A0 SoLd G dAL £ooteptgs0f the

puri fi sal fat 15 and the fractionated sal fats of

Exanplg, &, AL GOMRAF ali vy s RXAIp! odlc AT EngNoBEal fleg

Tabl e asurenent net e above contents _
YA AL LR BE ot B T eose: 0.,
R e A e e T
lérlgé¥on. As a result of analysis by a TLC developing
method, 35U fractidn content was 1.8%.
<Example 3>

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 1233 wt® with respect to 100
wt$ of the refined sal fat was mixed. After the mixture
liquid was adjusted to 40°C, the mixture liquid was cooled
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 mikture was
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acetone/ acetonitrile = 80/20; flowrate: 0.9 m/mn;

colum tenperature: 25C, detector: differentia
refractometer). (2) SSU fraction content: Measured by

a TLC devel oping 25 nmethod (TLC pl ate:

HPTLC- Ki esel gel 160 F254; devekoping 25 sol ution:
benzene/ hexane/ di et hyl et her = 75/ 25/ 2; col oring:

brom ne to sulfuryl chloride). The SSU fraction

content was cal culated by the follow ng expression:

S ifn aGidaamn teentieito (PcryBSU g4 actdod Lo BrtA{SSPhrt by
5 fraction content + SUS fraction content)} x 100. (3)

Q@ldthrf & 16aniaMn JYRasured) aecprgh s fe  herg®l fdltrate
fat content NVR net hod of the J St andard Met hods

ff%rtt hevs ARIBItD GfhdadSrmdne éezpapa@éfd St Pt a BB B .
1996. Aging was perforned at” 26C for 40 hours. 10

e Mp)di; %docafysta!\iéapwteda@&cméilfbglﬁpawepai%ere
St andard Met hods for the Ana yS|s of Fats and Qs

% %c?tedl%%(i sstﬂf\;eq'g o 25C or }ggh@ﬂﬁ’ @léhé/bégggﬁ?lé part

g was perfor ours. 26 -P

1 0 AV e B Ae g P 900

As a result of analysis by HPLC, the obtained
fractionated sal fat contained 0.3% of DHS-TG (StDSt: 0.2%,

Stba: 0.0%, StDP: 0.1%), 0.0% of DG, and 92.8% of SUS

‘fraction. As a result of analysis by a TLC developing

method, SSU fractiocn content was 1.7%.
<Comparative Example 1>

- The refined sal fat prepared in Example 1 was
completely molten by heating to 60°C, and acetone (water
content: 0.%%) in an 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 ligquid 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. 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 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 inte a crystal part and a filtrate part by
vacuum filtration under reduced.pressure. The_filtrate
,parﬁ 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 ﬁal 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, S8U fraction content was 2.3%.

Analysis results of DHS-TG contents, StDSt contents,
StDA contenﬁs, StDP contents, DG contents, SSU fraction
contents, and solid 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 column; with ODS-A and Lichrosorb; elution liquid:
acetone/acetonitrile = 80/20; flow rate: 0.9 ml/min; column
temperature: 25°C; détector: differential refractoﬁeter).

(2) 88U 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 to sulfuryl chloride). The 8SU fraction content
was calculated by the following expression:

85U fraction content (%) = {58U fraction content/(S5SU
fraction content + SUS fraction content)} x lQO.

{3) Seclid 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 1-1996.

Aging was performed at 26°C for 40 hours. |

(4) Melting point: Measured according te the JOCS
Standard Methods for the Analysis of Fats and Oils 2.2.4.3-
18996 softening point (Ring and Ball Method). 2Aging was

performed at 25°C for 24 hours.
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shown in Table 1, Exanples 1 to 3, in each of which a

total amount of the polar solwent to be used for
fractionation was 1200 to 1500 vt % showed that the

DHS- TG content (wt%, the DG content (wt%, and SSU
fraction 5 content (W% were |ower than those of

Conparrad isteovexai| Bablle DN EhemEDOEr aryo SIS £ANkeBh of which
was higher than that of Conparative Exanple 1.

Bheff0r eamamic pariesl o1 a £oapByaht Veo Exanpked lfor
Exanples 1 to 3 had higher solid fat contents and

el A iRl 188 wd herehy €bepsdy PEDYI 89chbe 4Rat the DHS-TG
usability as a high quality cocoa butter substitute.

ldbn HRrPanatd Ve it ecdnt S T6r s PG afddstbies S5 ion

fraction are not satisfactorily reduced, and the SUS

Q;Q:Wt%'ﬁt | Grtd ) Idddee 14Weren S0 thdde COPPESALL¥Et ive Example
Exanple 1 was not usable as a good quality cocoa

But tey t%b%dﬁt%aery 15y B 0Pd S %aé £05R8y beﬁsﬁr%hat of

substltute whi ch Was approximately equival ent

AULLRL E;&r@ﬁy sical ﬂ?f’@f}éf%s é(‘@scoxﬁﬁ[ﬁ}?é‘&eg by

m XI ng 47 parts by weight o factio sal fat

SRS BRI 5 10 L U g et o

%”%eé‘% @ Pt S SRR L RE P S0Py e
sahiiatied, by R0 P8 | SN 5 Lib LB ure. 1n

Comparative Example 1, DHS-TG, DG, and the SS8SU fraction are
not satisfacteorily reduced, and the SUS content is a little
lower, so that Comparative Example 1 was not usable as a
good quality cocoa bptter 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 obtained 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
functions as coéoa butter substitute was evaluated by
measuring cooling curve, solid fat content, and melting
peint.

<Comparative Example 2>
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poi nt. 25 <Conparative Exanple 2> 28 A cocoa butter
substi tute which was approxi mately equi valent to cocoa
butter in physical properties was prepared by m xi ng
47 parts by weight of the fractionated sal fat

obtai ned in Conparative Exanplg 1 and 53 parts by 5
wei ght of palmmd fraction (iodine value: 34.5;
nmelting point: 31.6C, POP content: 68.0% prepared by
an ordinary nethod, and functions as cocoa butter

subst id WM pu Ve ke Dyu r@aski ERgwe9OhpbPHok Un¥Cely
solid fat content, and nelting point. 10 Results of

RRASWE NG tC QN | dHESAIMeSs et Nen SPh{didal peopLentss Aad
the nelting points of Exanple 4 and Conparative

e e B nishoyh 4N Jabl & By JOeghfeasuEREBRLactionated
met hods are as descri bed bel ow. <N%asurenent Met hods>"

12 1( Ba Cod Nch L e ¢ edvaceRLdhng 1 0ahhes3 parts by
British Standard Methods of Fats and Fatty Gl s; %art

Joe iR ioc_@lpal'ﬁ?tnﬁc?:gsfra%eﬁér?n(aﬁ&ﬁie Dot ph i ngy i 9'nt lﬁélting

cooling curve. Mire specific y, after nelting

h roﬂ%tti 0 rﬁ;?g? g#PO ﬁté: 0513%]@'%& atd' NG %e}t (?Q:%% afrf%gjt ?b%aggnn ucgreéi nary

r nore, ractionate

RS | by 190,45 4.85t, 4 ubs, az}ﬁ&%?é‘fcl’%@m‘?? L0950

a constant tenperature water a

%t\)'arlrdaﬁ:%giy%%&%&{ﬁ%ﬁ@fﬁﬁ&%ﬁe ey 138 PLL iaf?‘gh@ent ,

a grap ure rtrcal " a

%L}%i\/\g[{&ﬂ&iigldg[ gviorgqlg_n the horizontal axis. The graph 25

nperature changes of the fractionated sal
f at

Results of measuring cooling curves, the solid fat
contents, and the melting points of Example 4 and
Comparative Example 2 are shown in Table 2. The
measurement methods are as described below.
<Measurement Methods>

(1) Cocling curve: Measured according to the British
Standard Methods of Fats and Fatty Oils; Part 1; Physical
methods; Séction 1.13; Determination c¢f cooling curve,
More specifically, after melting the fractionated sal fat
by heating at 60°C for 30 minutes or more, 75 g of the
fractionated sal fat was poured into 100 ml test tube,
followed by cooling in a constant temperature water.bath at
16°C with stirring. Changes during the cooling wére
plotted in a graph by taking temperature in the vertical
axis and elapsed time in the horizontal axis. The graph

showed the temperature changes of the fractionated sal fat
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29 during cooling and crystallization. The cooling
curve is a chart show ng tenperature changes that the
tenperature of the fat drops along with the cooling
of the nolten fat, and then raises up with starting
crystallization due to 5 crysballization heat to the
hi ghest tenperature, and then drops fromthe highest
tenperature. The tenperature at which the tenperature
of the fat starts to raise due to the crystallization
heatins «adlady tdved refy $tum I ergpes e Ur eThé Tobo) iagdctibge is a
hi ghest tenperature is called the maxi rum 10 - . ' _

e atiye (g snlpe Ast e chdhgs enerabeteepedpB¥atiide of
Tmn (AT) is larger, the fat is preferable as a cocoa

R erat AMasdd tatehpecpusecidecdar ooy 6t f gL enser8Banst, and
a better crystallization property and a good

denm| didigdy aperddth aft £ chocol pi€a1 EIPLE L HY- 4AWDRY

cocoa butter substitutes, 15 it 1s one of the

g@&@’l‘jﬁﬁti@rgrhé%@lﬁé Yerdat: Meof thgpefatuls, 4aRE then

nore in the case of high quality cocoa butter

%H:lq,%t i t 96599050@ G0l val &Eﬁ% j.gh
has 5%;%%%%ﬁﬁ%%ggérties %%%gfgﬁ to boé%gébﬁtterFa?€§g at

FHiid, fiale %ﬂét%% et%h@cfé]l{ dé@QrEQ Egejf\ét?%]%ggugoto the

fat content NVR met e JOCS St andard

(Rt ha gl ol 5.0 TR Ak 81 P AKsIONak, TPL DGR,

996. Agi ng was perforne flor

taﬁ@g?mﬁh&d;’ﬁfﬁgﬁe . a%%s@gr%?i%g’?%ﬂ%% Bl?smaXimum
VETRSHTE R gl a0 s APk i SR NG 50h e o T
(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 is one of the standards of high quality that AT of the
fat is 4.5°C or more in the case of high quality cocoa
butter substitute called Cocoa Butter Eguivalent (CBE)
which has physical properties similar to cocoa butter.

(2) Solid fat content: Measured according to the solid
fat cdntent NMR method of the JOCS Standard Methods for the
Analysis of Fats and Oils, provisional method 1-1996.

Aging was performed at 26°C for 40 hours.

(3) Melting point: Measured according to the JOCS

Standard Methods for the Analysis of Fats and Oils 2.2.4.3-

1996 softening point (Ring and Ball Method). Aging was



<Tabl e 2> Exanple 4 Conparative Exanple 2 Cooling
curve Tmn (Q 24.2 23.9 T mx (O 29.0 27.8 AT 4.8
3.9- Solid fat content (%; at 26C for 40 hours 25C
62.7 48.3 30C 39.8 27.9 35C 1.8 1.5 Melting point
(% ; at 25C for 24 hours 33.3383.3 As shown in Table
2, Exanple 4 had a |arger cooling curve AT and

exhi bited a higher solid fat content as 5 conpared to
Conparative Exanple 2. Fromthe results, it was
appadanted had IHeangoe 4 iwhicelrswas obt ai ned by using
the fractionated sal fat produced in Exanple 1 of the
pITedard 23 nvention was a high quality cocoa butter

o) (]

S st-H-H-e—as——conpared—t-o—Corparative—Exanrple—2—10
. fols t
The present invention relates to a et hodxbosle 4 22;;?6129
o by Y oer et ot foT vt he T
tat-ty—of—a frtcfﬁowffed sa—fat—sothat-4ha 239
r-aect anat o r-r\llftfw (ibll"\ hi + o A A Al z-+2r9|' Af r\n27.8
fl ubl: \AR LT Rpwpw | 2 U L% \4/\II= U: L. J A 3\)\)\.‘ \> 1} ty’QL 1 : Zul : \VAR]
r0hﬂrtv when—used—45 a 15 cocoa butter su€§ itufe 39
380 lagukat |coneent NED |26 26°C A RAMEon et hod of |a
flracti onated sal f&P°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 cooliﬁg'
curve AT and exhibited a higher solid fat content as
5 compafed to Comparative Example 2. From the results, it
was apparent that Example 4 which was obtained by using the
fractionated sal fat produced in Example 1 of the present
invention was a high quality cocca butter substitute as
compared to Comparative Example 2.

10 - "The presént invention relates to a method for
improving the gquality of a low quality sal fat and, more
specifically, to a method for improving the quality of a
fractionated sal fat sc that the fractionated sal fat
exhibits a good crystallization property when used as a

15 cocoa butter substitute.
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~conprising preparing a refined sal fat and carrying

out crystallization and washing of a crystal part by
using a 5 polar solvent to obtain the crystal part as
a hard butter conponent, wherein a total anount of

t he polar solvent used for the crystallization and
the washing is 1000 wt% or nore wth respect to 100
wt % of the refined sal fat.. 2. The production nethod
of the fractionated sal fat 10 according to claim 1,
whHareirs, coarME® hard butter conponent, a content of
triglycerides containing dihydroxystearic acid as a
const it uent pratdtiy:taeind rdePHSdTQF i et Died 6551 Bat,
content of diglycerides (DG is 0.5 w%or less; and a

eehbenkial @r%p%ﬂ'nié;ataurr%tﬁ‘iréﬂ wsatiyatad carrying out
triglycerides 15 (SSU) fraction is 2 ww% or |ess. 3.

Ehe speodyehiraBnmMaho6 ah ithe Jf actdanatad bt T using a
according to claim1 or 2, wherein, in the hard butter

$OTBENEA yeR oYl et 0 krd diSaliatad-2- 402U A Whtter

riglycerides (SUS) is 85 w%or nore. 20 4
eoRgEakhen gRkhed 1ot the fir agidnatad $al dftar solvent used

-according to any one of clalns 1to 3, wherein the

¢pystak CQ§ EaQQEQb%g% %%H Hfﬁb'&%'ﬁbdd“%t% Cr more

poI ar solvent is su jeC e to re-fractionation using

m%hp%@geéel \e%ntl 0l00 w2Bt A B LTAH e PAUL1 88,18 hard

ter conpone
2. The production method of the fractionated sal fat

according to claim 1, wherein, in the hard butter component,
a content of triglycerides containihg dihydroxystearic acid
as a constituent fatty acid (DHS3-TG) is 0.4 wt% or less; a
content of diglycerides (DG) is 0.5 wt% or less; aﬁd a
content of a 1,2-disaturated-3-unsaturated triglycerides
{SSU) fraction is 2 wt% or less.

3. The production method of the fractionated sal fat
according to claim 1l or 2, wherein, in the hard butte:
compenent, a content of 1,3-disaturated-2-unsaturated
triglycerides (SUS) is 85 wt% or more.

4. The producticn method of the fracfionated sal fat
éccording to any. cne of claims 1 to 3, wherein the crystal
part obtained by fractionation uSing the polar scolvent is
subjected to re-fractionation using the polar solvent to

obtain a crystal part as a hard butter component.



