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1 FAT CRYSTALLI ZATI ON ACCELERATOR Technical Field -
The present invention relates to a fat crystallization
5 accel erator. Background Art In a food product
containing a fat, the crystallization behavior and
properties of the fat exert a 110 significant

i nfl uence on many situations including devel opnent,
production, storage, and distribution of the food
product. Therefore, a technique for controlling fat
crystallizati oparsceRgTafl LiIlraTmost ACTEERNTIOR SSues in
fat- containing food product industries. 15
Particularly, a fat conposition of nargarine,
shorteni ng, chocolate, or hard butter to be used for
eaphegthLonery1pr oducti on or bakery production, has a
high ratio of fat content in the conposition, and
therefrgeept-igenik Nt hyenee oof fhe telystaldl ifaat I8y stallization
behavi or of the fat to be 20 used is great to cause
¥VakL9USRPEeDI ens. For exanple, as a nethod for
suppressi ng coarsening of a crystal during storage
after production, Patent Docunent 1 proposes a fat
crystallization adjustor containing diglyceride for

thepurpaseet preventing deterioration of 25 physica
propérties caused by the coarsening of fat 2

Crystals s bBoadgition. BatensDogunent,2 Rrgeoses, as

a nmet r pfoducing a fat compositidn in which

8?&%%8@1%%igﬁyﬁgﬁlaéig@’ia[ﬂ% 3 U RATRLE A 2QPPRY cxert a
more are hot |

significant influence on many situations including

development, production, storage, and distribution ¢f the

food product. Therefore, a technique for controlling fat
crystallization is one of the most important issues in fat-
containing fcod product industries.

Particularly, a fat composition of margarine,
shortening, chocolate, or hard butter tc be used for
confectionery production or bakery production, has a high
ratio ¢f fat content in the composition, and therefore the
influence of the crystallization behavior of the fat to be
used is great to cause various problems.

For example, as a methoed for suppressing coarsening of
a crystal during storage after production, Patent Document
1 proposes a fat crystallization adjustor containing
diglyceride for the purpose of preventing deterioration of

physical properties caused by the coarsening of fat
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generated under a long termstorage, a nethod for
producing 5 a fat or a fat conposition that does not
generate particulate crystals by generating unstable
crystals through rapid cooling using a cool ant of
-20C or. lower or addition of anstable crystal

particles of a fat. These are attributable to the
coarsening that -occurs 10 when the fat that is not
sufficiently crystallized in a production step is
errystalllsi.zed rdwddig isirgr aga o1t sdhldidre: Trpysddses, as a
beconme stable crystals, and the cause is considered
e thed meuf freiderii fata @S tadnld it iadh diH iwlgichH hearticulate
production step. Particularly, a palmoil-based fat is
134960 sa%.8 1Rl o W SFRIRA & Ty d,ﬁ‘n RiA%id % fale not
cofposi tion such as margarine and shortening, but the
glyieliral e C QRRANINA Y 1tRG 1S tHAGd S 4 MRMIHAD| & Sie®ucing
the crystallization speed of the palmoil is slow,
ang.tt ker ef a8, dRRIR B b @ ORI tidfeddtd S
difficult to 20 blend a | arge anpunt of inexpensive
?@lr@i%bll-atep‘_%%‘gfrs@aﬁ_@ Yy d2rfaBUNRA S SURPr eSS i s

he generation of coarse crystals of palmoil,” Patent

t No'g f ressi t ‘
GAROTER, sabafl BT e R R S %5, SR e o
aasQhihan ssatunatad 25 fathy [poid ester, hayigg an
esterif%bation f%teqbf é%i%iﬂ'é%' nor e aﬁﬁhless than
50% dition; .P t C 4 oleTolt
wat er IT ?ﬁ%%i Iatrlgw tétirg'ltbz%agog% (L:Jcrcagﬁg%hsel tclog%] coﬁjtsga?cnk}antg P i
r d A at ci.d- | i nk rhit id, est

\Z{ﬁ%ﬂ %th% fiad ttﬁa% l% tntOQ %ql en%)f agrtaésrtsagcﬂgdzeé & a

a medi um chain fatty acid, erein ¢
%%ﬁ%t%lti oA & tré%t i%e %q:ryastt%ci lvi'hzi eI de Oq.lornitn%} nsi tnogc aag el U8 nstable
crystals become stable crystals, and the cause is
considered to be insufficient fat crystallization during
the production step. Particularly, a palm oil-based fat is
used as a fat raw material for a plastic fat composition
such as margarine and shortening, but the crystal
coarsening during storage is inevitabkle since the
crystailization speed c¢f the palm oil is slow, and
therefore, there has been a problem that it is difficult to
blend a large amount of inexpensive palm oil.

Accordingly, as a method for suppressing the
generation of coarse crystals of paim 0il, Patent Document
3 proposes a method for suppressing the generation cof palm
01l particulate crystals by adding a sorbitan saturated

fatty acid ester having an esterification rate of 20% or
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of palmoil, and Patent Docunent 5 al so proposes a
creami ng property inprover containing a saturated

fatty acid-linked sorbitan fatty acid ester as an

active ingredient. However, these proposals focus on

t he suppression of 10 crystal3 coarsening during |ong

term storage and do not solve the basic problem of

fully crystallizing fat during a production step, and
therefore, a solution fromthe viewoint of ,

acecel endt lagst braar gotal | Trnavdodtipng Fhakht DooBment 4
during a production step has not been offered yet. 15
Prepoods!| ¥, wstveeihtohascheesifeedsfarty coapadd td on

cooling unit, to increase production steps such as
toateasing a degueetell supercaehdrginkicke sexbriesml ¥atty
reduci ng a cooling tenperature, and reducing a

peodustton Ehawar akaiufr chaiadé#aeeRphicéal eghetreds SUGhse
as a tenpering 20 work and a stabilizing step (aging)
ab{etapsodust hgn, gepeodueti QRiekf ceheasyihas abearge amount
deteriorated, and the effect has been insufficient.
Parthedl athy, ahB 8asbget nbikReplkast beshabrepres b @RFeaming
used as being inserted into a dough of bakery or 25
ﬁQ@ﬁsﬁﬁyonﬁﬁyoa€9n909£a§h&ﬁgf@tsa@GBQ%bHIQﬁ%t?ugai@31ﬁnked
margarine and shortening, the fat crystallizafion

85esl ehat Eop-of hecl dUEbRy-3 Rhoduehkan isheRr g nRost

required since insufficient fat crystallization during

a Pfﬁ?ﬁ%&%?? EhseengkggogglgiEgkg%lbntehgeghggqggsion of

work o ormng th eet-1li ape an
%fg§££?28§§gg§#§ﬁéi8hkin aﬂ@né‘%%Eﬁ”%ggrﬁg%pgﬁhi%%:not

, years, the use o ardened ol I havi ng
sclve the basic problem of fully crystallizing fat during a
precduction step, and therefore, a solution from the
viewpoint of accelerating the crystallization in a short
time during a production step has not been offered yet.

Previously, since it has been necessary to add a
cocoling unit, to increase production steps such as
increasing a degree of supercooling while extremely
reducing a cooling temperature, and reducing a production
flow rate, or to add complicated steps such as a tempering
work and a stabilizing step (aging) after production,
production efficiency has been deteriorated, and fhe effect
has been insufficient. |

Particularly, in a sheet-like plastic fat composition

used as being inserted intoc a dough of bakery or

confectionery among plastic fat compositions such as



a high trans acid content has been reduced and the

anount of transesterified oil used being increased,
but it is 10 difficult to stably produce plastic fat
conposi tions such as margarine and shortening using

the transesterified oil, partdcularly randomy
transesterified oil, having a slower «crystallization
speed as conpared to the hardened oil. Therefore, the

sol ution has been in demand. 15 Patent Docunent 1: JP

- R90§234H485nA sRakeahibgourmat f3r IPy20@1172392 oA
Pat ent Document 3: JP 2007-124948 A Patent Docunent

dccdPe34844R3BrcFat el iPgCHMRbARCtdBn2@@ép9i41 %At
20 Di sclosure of the Invention Problemto be Sol ved by

tbgul pyenti AR ANnobFestiahtt R tpeeserk 1ALt e chsih® a
provide a crystallization accel erator capabl e of

peseher abhngrEat mAResr Yot akkirzatin@ntbnpd rebeht ot kB Xk of
during a production step of 5 a fat conposition of

PBEQaRL NeneShRLLEDl DY SROBQ! 808 dQterRREAtRY L8Gsticity
product, to be used for confectionery production or

Qggefyagfggyg%ingﬁérygggg for Solving the Problem The

present 1 nventors have nmade intensive studies for

SO|ViﬂgsEhei§b ¥Ség@f%%%9§g.EﬁgbhggBFfaﬂgrdgigﬁ cil having

result,  have foun sorbitan fatty acid ester

Qaﬂ%ggo??angsggaafESQEEHE PQ%ebg%nigsbgcgg%ﬁﬂﬁdtﬂe amount

sor type content o 0Oto oexhibits a

LEMBLKADLE EL18€L 30811 used being increased, but it is
difficult to stably produce plastic fat compositionsrsuch
as margarine and shortening using the transesterified oil,
particularly randomly transesterified o©il, having a slower
crystallization speed as compared to the hardened oil.
Therefore, the solution has been in demand.

Patent Document 1: JP 2000-345185 A

Patent Document 2: JP 2001-72992 A

Patent Document 3: JP 2007-124948 a

Patent Document 4: JP 3434463 B

Patent Document 5: Jp 2007-97419 A

Disclosure of the Invention
Problem to be Solved by the Invention

An object of the present invention is to provide a
crystallization accelerator capable of accelerating fat

crystallization in a short time during & production step of
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acceleration of fat crystallization in a short tine

and have acconplished the present invention. That is,

a first aspect of the present invention is a fat
crystallization accel erator conprising a sorbitan

fatty 15 acid ester having arb esterification rate of

28 to 60% and a sorbitol-type content of 20 to 40% A
second aspect thereof is the fat crystallization

accel erator according to the first aspect, wherein
theagoBbepbs ot ipal Bt nargeirdnegnaherteheay,c cdeicklishe, or
100% by mass of a constituent fatty 20 acid in the

59r8I babtéat ¥oaekd, esbepel §580%fbY FRHF QK ioiRAS. A
third aspect thereof is a fat conposition conprising

%B@dﬁéyﬁbﬁ|kaEEk@Bya§§SB@&@E66 .according to the
irst or second aspect. 25 Effect of the Invention 6

Wth the fat crystallization accelerator of the
present invention, it is possible to accelerate fat

ﬁé¥§§akbkZ§Bk99n§ntﬁeS?QBElEh”E during a production
step of a fat conposition of margarine, shortening,

chocobat ey QkeRt gmeﬁ%ksrhabgdﬁ%é Qng%nga% fQhidies for

confectlonery production or bakery production, even

%QEGlﬁ pat,ov based_ éEcQEbéd E gi%&%@rEBEEdf%aéeg%E%ﬁt,

OM/crystaI I zation s I'S used.

ﬁ@@& %?ﬁn&a£5¥£ng gB%bR@ '@X?E@hggiﬁh%sE%E having an

crystalllzation acce era e present I nventi on

Ls;gharacterized by conbal phndod sgLoL! anLatLy - 3pke

an ésterification ra

PLEL&LAPLY 3@ k8 ?8%6eQRlBiQEeéer%Ra¥k§81e 22%nd 2

acceleration of fat crystallization in a short time and
have accomplished the present invention.

That is, a first aspect of the present invention is a
fat crystallization accelerator comprising a sorbitan fatty
acld ester having an esterification rate cof 28 to 60% and a
sorbitol-type content of 20 to 40%. A second aspect
thereof is the fat crystallization accelerator according to
the first aspect, wherein the content of palmitic acid
and/or stearic acid in 100% by mass of a constituent fatty
acid in the sorbitan fatty acid ester is 9%0% by mass or
more. A third aspect thereof is a fat compositiocn
comprising the crystallization accelerator accerding to the

first or second aspect.

Effect of the Invention
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15 sorbitol -type content of 20 to-40% preferably 30
to 40% In the present invention, exanples of the
formof sorbitol to be used as a raw material for the
sorbitan fatty acid ester include D-sorbitol in the
formof white powders or -graiés or a D-sorbitol

i quid containing about 20 50.0 to 70.0% by mass of
D-sorbitol. In addition, in the present invention, it
is preferable that a constituent fatty acid of the
sorbi wavh takt Yaaccdyeshel izgtpahmatbdce 1adiat cand/forthe
stearic acid, and it is nore preferable that the
coetent ohvpakibhiciactid posandiler +st eaided eatit@d if2t90%
by mass or nore in 100% by mass 7 of the constituent
taybyadlidatibni Snpasshbkre tomexbiuliihg an p@weRidterin step of
crystallization acceleration effect for a fat by

yskag tbRpselbibanokahbygaehdegskabritaviing,adhaldiate, or
acid conposition simlar to a fatty acid conposition

hhat Bueessthiybgstt e B@tusédpEQQe%%nE%%tﬁ%%@%% RGoduction
the sorbitan fatty acid ester to be used in th

@£e§§ﬁéryn¥988heﬂlbﬁ n@%eﬁahhbﬁuEabhim—%b%bEGQatF%& a
exanpl e, ” an esterification reacti on between sorbitol

99Qn§@5£¥r§§hgd0§9tb@hﬁ@ﬁrhgg QUElWMtQQﬁgt%llQZatlon spead

cat al yst or W th an acid catal yst or an

catgly ? is preferable to carry out the

ester| |cat|on reaction with an alkali catalyst.
Exanpl es of the acid catal yst include concentrated
sul furic acid, p-toluenesulfonic acid, and the I|iKke.

ﬁ%@@vhs OEOEhEaekgﬂb?o gakxgt Loel,ude pot assi um 15

dr oxi sodium aSS|un1carbonate

sodi ug, o ?gpoeggstai‘wzg%o (6o TRE 0200 Gl B cscns

al kal i

invention is characterized by containing a sorbitan fatty
acid ester having an esterification rate of 28 to 60%,
preferably 28 to 50%, more preferably 30 to 45% and a
sorbitol-type content of 20 to 40%, preferably 30 to 40%.

In the present invention, examples of the form of
sorbitol to be used as a raw material for the sorbitan
fatty acid ester include D-sorbitol in the form of white
powders c¢r grains or a D-sorbitol liguid containing about
50.0 to 70.0% by mass of D-sorbitol.

In addition, in the present invention, it is
preferable that a constituent fatty acid of the sorbitan
fatty acid ester is palmitic acid and/cr stearic acid, and

it is more preferable that the content of palmitic acid

~and/or stearic acid is 90% by mass or more in 100% by mass
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used is about 0.01 to 1.0% by mass, preferably about
0.05 to 0.5%by mass, of a total anpbunt of a fat
conposition (in terns of dried matter). 20 An :
apparatus for producing the sorbitan fatty acid ester

to be used in the present invéhtion is not

particularly limted. It is possible to carry out the
above-descri bed esterification reaction by supplying
sorbitol, a fatty acid, and a catalyst to an ordinary

@5 teactbontyessek providedivi.t hI& dtsi poesibde doketxhibit
for heating, a baffle plate, an inert gas injection
tnbexcallwatetrgepatatastibhhaacehermiener ffrdta for a fat
condenser; mxing the mxture wth stirring; and
bgatsbfagt BRe NEBsE UL €aat fattpr adeteesitred haeiiper at Waety acid
for a predetermned tine while 5 elimnating water

genpbat edohystihelast ebi ki €aticgnacedcicionposirden amat
arbitrary inert gas atnosphere such as nitrogen and

carbontdtexi dre Aakeaction tenperature is ordinarily
within a range of about 180C to 260C, preferably about

200C 10p2808€ssArbeagtbalcPhessHee seeRdichin0F kg WRASd ester
10 reduced pressure or ordinary pressure, and a

teapti 9Bkl OB the gkaYLn®. $nkaAnt3cROUES noRr @heakhyak 1y
to 3 hours. The end point of the reaction is

ordi pani | yodebgrnbned By HBRSURIFAG A raBna%kd ¢alie Rftween
the reaction m xture, and the acid value of about 10

%?rb§§§1i§nasﬁgté?iQBiHnQEEaEEOBaQEiEHeoﬁ%dw&Qh%%kn%-

ter the termnation of the esterification reaction,

&Qtwgseaéﬁ &)Etﬁsgﬂgaeia%gm st B¢ Gatahyst ¢ catalyst. It

remaining In the reaction mxture my be neutralized.

lg g?%fgr§gleigo EQ?r?agﬁtm@SEeeEQ%rH%EE%EQBHr%e%%tﬁ%% with

est I catlon
an alkali catalyst. Examples of the acid catalyst include

concentrated sulfuric acid, p-toluenesulfcenic acid, and the
like. Examples of the alkali catalyst include potassium
hydroxide, sqdium hydroxide, potassium carbonate, sodium
carbonate, and the like. The amount of the alkali catalyst
used is about 0.01 to 1.0% by mass, preferably about 0.05
te 0.5% by mass, of a total amount of a fat composition {in
terms of dried matter).

An apparatus for producing the sorbitan fatty acid
ester to be used in the present invention is ncot
particularly limited. It is possible to carry out the
above-described esterification reaction by supplying

sorbitel, a fatty acid, and a catalyst to an ordinary

reaction vessel provided with a stirrer, a jacket for




20 reaction is 200C or nore, it is preferable to carry
out the neutralization treatnent after cooling the
liquid tenperature to about 180C to 200C. Also, in
the case where the reaction tenperature is 200C or
| ess, the neutralization trea8nent can be carried out
at the 25 unchanged tenperature. After the
neutralization, the 9. mxture liquid is left to stand
"at the tenperature, preferably for about 0.5 hours
beatong, aADbe fflef exlale;, sabduterk tgmdlQirhpatrtsiond nedlbe, a
case where non-reacted sorbitol or a sorbitol
wWateanskeaulado rc oiden satté d indmeseraraied asoreddroyef; mixing
| ayer, it is preferable to elimnate the |ower |ayer.
the sdxhiutrenwiahursatied ifnat;t \wratimkasirey e beitset st a
the present invention preferably has an esterification
pateetetm?Belo tefe rER@ RSt fd gald Wt drlimd At ide while
calculated by 10 the follow ng expression. Here, an

5 estieinvaliug addea @%ﬁa&&ﬂed\/%lye tHee dmasiredtdtton reaction
accordance with [2.3.3 1996 Ester Value] and
hﬁdgrﬁaﬁ93@bm%@&Q&yhd@ﬂﬂl la s0fa tmefsyhdaded s VBt hods f19¥ogen
the Anal ysis of Fats and s (1)" (edited by Japan

hb cheBbst giocRaaket Y rkadtbd esi¥raklure is ordinarily
Esterification rate (%9 = ester value/(ester value +

t}z%%yg ga!ng,%) 2 10Qukn 1%%09 e, wheE e éﬁ?efé%@jr%agbout

fatty aci ter has an esteri |cat|on

bhaec 2@@ 2%}6% S %trﬂg%@%fe%;g%$e§&y%1%%@§bg' &Juggr

point o e sorbitan atty "aci I ne

10 kaahkeh @9@sgngeaggu%&dﬁ%a%yh¥9%%gmﬂé,cand a reaction time

is about 0.5 to 15 hours, preferably 1 to 3 hours. The end
point of the reaction is ordinarily determined by measuring
an acid value of the reaction mixture, and the acid value
cf about 10 or less is used as an indication of the end

15 point.

After the termination of the esterification reaction,
in the case of using a catalyst, the catalyst remaining in
the reaction mixture may be neutralized. In doing so, in
the case where the temperature of the esterification |

20 reaction is 200°C or more, it is preferable to carry out
the neutralization treatment after cooling the liquid
temperature to about 180°C to 200°C. Also, in the case
where the reaction temberature is 200°C or less, the
neutralization treatment can be carried out at the

25 unchanged temperature. After the neutralization, the
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ester generated is large, and therefore, it is
difficult to be dissolved in a fat, and such a
sorbitan fatty acid ester is not suitable for use.

"Also, in the case where the 25 sorbitan fatty acid

ester has an esterification ragse of 10 nore than 60%
it is not preferable because the fat crystallization
accel erating effect is reduced. The sorbitan saturated
fatty acid ester to be used in the present invention
pietarably ghas assaklfitt o tsHeed G0Nttt Bfp et thin-40%
The sorbitol -type content neans the content (% of
peelietrabliyn £1@0%belatalocGhelore: Gr s, elore AL AL1y
sorbide, etc.) which constitute the sorbitan fatty

apbdtest 6. 1bnhbhe sGasanwiele dehe SAid odHicted
content is less than 20% it is not preferable because

kbebl@oflabrerysbabliizat ijom ragealedalMe Slddidats is

reduced. Al'so, in the case where the sorbitol-type

cephentetiSaBDRE1bRAR 14Q%r,i it § Nl JH BN c1iminate

because the anpbunt of a” hydrophilic ester generated

tBel abger aBgetherefore, it is difficult to be

dissolved in"a fat, and such a sorbitan 15 fatty acid

ester rhs @e&bwbhaeh%u&%eas_%a&gfe_afc% %fs\e%tra'qa 241G in

accel erator of the present invention is capable of

exbi Pi-Li tk esent _Lnyentiqn.i

P b st "oearar arng g PerityoRel s KERHIR sl on race
SLLI of gaki ; L teni 2 hqcol at.e, -qr.

R buct SF%in CRePEgPRAZIAREAE Dhr e fRBR0 AiBuIteea by

e ' e LE shart ti ring
A6gEke! i1, CLLEELALT,A, SNACLell O ELD0 3 and o
}zfgfg}-{%{]’l‘ |k§a%8| g%&' ﬁeggturggnggsIagzlcggbla%lcgcg‘aiﬁ:ple [2 .3, 3_1995

st a atiron 1's
Ester Value] and [2.3.6_.1956 Hydroxyl Value] of “Standard

‘Methods for the Analysis of Fats and 0Oils (I)” (edited by

Japan 0il Chemists’ Society).
[Expression 1]
Esterification rate (%) = ester value/(ester value +
hydroxyl value) x 100

In the case where the sorbitan fatty acid ester has an
esterification rate of less than 28%, it is not preferable
because the melting point of the sorbitan fatty acid ester
to be obtained is high and the amount of a hydrophilic
ester generatéd is large, and therefcre, it is difficult to
be dissoclved in a fat, and such a sorbitan fatty acid ester
is not suitable for use. Also, in the case where the

scrbitan fatty acid ester has an esterification rate of
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accel erated -during a production step even when a 1arge
25 anount of palmoil or transesterified oil which has
a slow 11 crystallization speed-is used, it is
possible to obtain a sheet-like plastic conmposition
havi hg good physical propertie® froma product

outlet. Further, the fat crystallization accel erator
of the 5 present invention is capable of increasing a
solidification speed during a cooling step when used
fiorechheal 80e,0n thakd nohuplrerre rialhae e JRIdaNG Hd Fat
possible to shorten the cooling step. In a nethod for
usiyBgathezkat oar ygtah biraatingn ek cagcalenali-Lf. t he
present invention, the crystallization accelerating

ef f ecthis s@)@blliﬁlaheﬂ atheatkhe rhatty st dlddezatdPbe used in
accelerator is nelted in a fat, and then the fat and

the geyskatl hﬁ@bh@ﬂoﬂc9%%%%%%%‘13}6“}1%50%”@0%@661-rftﬂ)ﬂeen
wi th each other before subjecting to a

gbysbak! bzabboRosyer. | Bnkhiss 63sea 'ttyp'es o%%%%'nt&' @dahs the
attain the crystalllzatlon accel erating effect

addtagr the ekyshabhizat mnm@@e'o%r%tl%h%fl (e f%%%tltol,
invention in an anount of 0.05 to 1.0% by nas nor e

Qégﬁﬁfgﬁlysgrglﬁg QF@W b%PE@ﬁSCOW%EHtE%ép%%% %r%ﬂ%an

fat. 20 The degreé o at crystalllzat on

aceelecal jopgis, ev hu@hgdcg sednan St gbﬁ%oﬁntype

abbreviation for So ntent an nean

EORLEnt iéalggsatﬁ8k|90%at ?Xﬁﬁt prQE%ra%Eea%ecause the

predeterm ned fenperaturé herefore hat

fQ@ é? 9@£li£§?§fgﬁvgkgglgga%'EPO ﬁg gggfgegycgﬁé Also,

redet rm ne has~passe
fgoéﬁggcase where the sorbitol-type content is more than

46%, it is not preferable because the amount of a
hydrophilic ester generated is large, and therefore, it is
difficult to be dissolved in a fat, and such a sorbitan
fatty acid ester is not suitable for use.

The fat crystallization accelerator of the present
inventicn is capable of exhibiting the effect of the
present invention in a food product containing a fat,
particularly in a fat composition of margarine, shortening,
chocolate, cor hard bﬁtter which requires the
crystallization accelerating effect in a short time during
a production step. Particularly in the case of a sheet-like
plastic fat composition, since the crystallization is
accelerated during a production step even when a large

amount of palm o©il or transesterified oil which has a slow
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12 step (crystallization step), the faster the fat
crystallization and the higher the crystallization
accelerating effect. Specifically, an evaluation test
for the 5 crystallization acceleration effect is
carried out as follows. Firstlia sanple obtained by
conpletely dissolving a crystallization accel erator
inafat at 80Cis uniformy poured into a special
test tube and retained in a constant- tenperature bath
atry6@& 1flarza30 ofi ypteesy- iNeXised,heid et ddsdidee to obtain a
containing a sanple is transferred to a constant-
serperadtikee platsh ial Mmpaiid.i af tRfvith Preoed esnydxachl
time is passed, SFC of the sanple is nmeasured by a
puebear iRBgFeldiC a peseRACeUHIMY), device. Also, the
evaluation test for the crystallization 15

accel enatther  efhecttats aa/dtiad 10Ut ivh the- AW NG s the
method.  First, a sanple obtained by conpletely

girssahvi BEv@ntGnStal lda2ald1en ACGel 8 Aland N &adBld@tication
80C is uniformy poured into a special test tube and
sgtauned rijpga .CeRSH ARy stt%lﬁ’%rh%tnuru%ekaatf!’bxatch%fa\o{e 80 hard
m nutes. Next, the test 20 tube containing a sanple is
buansker kad b8 ara@asiant: e C i
20C, and, a%teyag% grggg%éﬁﬁf%ﬁ§?¥%:%§i%?%ggﬁgié%éé oling
ot ehhe sanple is nmeasured by a nuclear magnetic
resonance (NVR) device. Exanples of a fat contained in
the fat-co LALN oad ;.25 prooquct | ; t fats

@B g ﬁk%hBP Qo& %glgﬁtt%e %%% %gnl%%¥i%§%y%?n

such as palmoil, cocoa ter, pal m

ggnggrgkbk ggdtﬁgig@Es%%ESi%Q%%tﬁ%ﬂﬁleﬁe crystallization.

accelerating effect is exhibited when the fat

. crystallization accelerator is melted in a fat, and then

the fat and the crystallization accelerator are completely
molten with each other befdre subjecting to a
crystallization step. In this case, it is possible to
attain the crystallization accelerating effect by adding
the crystallization accelerator of the present invention in
an amount of 0.05 to 1.0% by mass, more preferably 0.1 to
0.6% by mass, with respect to thé fat.

The degree of the fat crystallization acceleration is
evaluated based on SFC. SFC is an abbreviation for Solid
Fat Content and means a content (%) of a solid fat existing
in a fat at a predetermined temperature. Therefore, it
means that the larger the SFC value of the fat after a

predetermined time has passed from the start of the cooling
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fat, beef tallow, lard, fish oil, and whale oil; and
exanpl es of other fats include a single fat or m xed

fat of plant fats such as rapeseed oil, soybean oil
sunflower 5 seed oil, cottonseed oil, peanut oil, rice
bran oil, corn oil, saffloweri1pil, olive oil, kapok
oil, sesane oil, evening prinrose oil, palmoil

sheer butter, sal butter, cocoa butter, c¢oconut oil
and pal m kernel oil and animal fats such as mlk fat,
beeb t@dyewallidraht ifdrshsteig),, ank b whad ecral |08
processed fats obtai ned by being subjected to such as
Rardenilng zaftiact ieratdren KiigHdrangasterft Lati M i on

t hereof. Anbng these fats, the crystallization
a@@gu@&atghg @ff i@ present invention is particularly
suitably used for a pal mbased fat cocoa butter, a

tranS%?b;%‘iiffiic%(ilfyﬁ}t arPle vkl dh8 dd ks Wigh thas a sl ow
crystallization speed. Exanples of the pal mbased fat
cRgkude 1puhfiRd RNl 10hf et dY s R A MDDt as
natural palmoil and palmolein or palmstearin

ebtaiped byifisact i;0RakiNg %&%@Jedo%emc% pletfly
crystallization accelerator is particularly suita
S - r.and trnan terified fat_ i se _of _.

EheuRahes BN RIS S Ll DRSSOl cormy
pEEsent i @ﬁegtE%%dWalth%td%%%@ e 123 M TP & cppstant-

detail's base production exanples, experinmen

| €80 d ' le 1] |
FERORFERueRolroFICaR Bh G en Soserrpere b Roxt, €2 Beot
EBSE”B?%%SEniﬁgQQSSngﬁgt&%nt&%ggfe§qg t%@%e%onstant-

separ a

ﬁ%fsolving

temperature bath at 0°C, and, after a predetermined time is
passed, SFC of the sample is measured by a nuclear magnetic
resconance (NMR) device.

Alsc, the evaluation test for the crystallization
acceleration effect is carried out by the following method.
First, a sample obtained by completély dissolving a
crystallization accelerator in a fat at SOfC is uniformly
poured into a special test tube and retained in a constant-
temperature bath at €0°C for 60 minutes. Next, the test
tube containing a sample is transferred to a constant-
temperature bath at 15°C or 20°C, and, after a
predetermined time is passed, SFC of the sample is measured
by a nuclear magnetic resonance (NMR) device.

Examples of a fat contained in the fat-containing food

product include plant fats such as palm oil, cococa butter,
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5 were attached, 260 g (about 1.0 nol) of sorbitol

(trade nane: Sorbitol S; manufactured by N kken

Chemical and Synthetic Industry Co., Ltd.) was added,

foll owed by dehydration under reduced pressure of

about 400 Pa at 75C for about120 mi nutes.

Subsequently, 356 g (about 1.3 nol) 10 of stearic acid
(trade nane: Stearic acid 65; stearic acid content:

65% by mass; palmtic acid content: 35% by nass;

paduf adtlyr adldapal\ﬂxryoﬁlmeﬂ l0i& ;FaindCanind d. ﬁaﬁl@ssuch as milk
added, and 11 nL of 10 w v% sodi um hydr oxi de aqueous- -
faltyt ber fwas 1 1added zasi,a faadralaast, Sl haweds byi BN and
esterification reaction 15 under ordinary pressure in
axairbllegen fgas el gavati n3aQe fOrsiahl fatd OUESced fat of
until the acid val ue becane 10 or less. The

bhestofbaisned dheas! e ¥R i Mas a8 410 o3 M ower
about 470 g of a sorbitan stearic acid ester (sanple.

seedestieri biogalon@Redalcr 1, 29%a sl Riitiol -Aie 1o et
36% . 20 [Production Exanple 2] In a 170 four-necked

bhask she rabivelr @i3ti 18Me @11t heIPYIBLAN, &H8Se o%ﬁ
i njection tube, and a wat er separator were attache

26E8ndngabeutnrbs@ mh), %%l%PQQHIokhgkﬁa%ﬁthﬂﬁefal butter,

Sorbitol °S; manufact ured by N kken Chem cal

SyBbhebLE t ERAUSHER N G]- 01Etdéhdﬁ§%fﬁﬂ¥gksi%k%%?@ﬂgg%glmal

15 dehydration under rediced sure o

§5t55§ucﬁoésaﬁgﬁk %gt”'%%%%sta§ggiﬁ cfyfi 181, and

(about 1. of ‘stearic aci e fame:” "Stear’i c

@ﬁéﬁeﬁéi E?%%H%%g 9%6%‘%%%@'n9d §ﬁE%E %ﬁjééeed to

was adde 5 wWv oSOdI

Qgeﬁogé ﬁg!ﬁH‘éhgﬂ Wa%rggq(?[%n%%&%rn %%t %lr%%sesft%l l qﬁlcatlon

an esteriticati O reaction un

corn

thereof. Among these fats, the crystallization accelerator
of the present invention is particularly suitably used for
a palm-based fat cocoa butter, a transesterified fat, or
the like, which has a slow crystallization speed. Examples
of the palm-based fat include purified palm oil cbtained by
purifying natural palm oil and palm olein or palm stearin
obtained by fractionating natural palm oil. The
crystallization accelerator is particularly suitably used
for a random transesterified fat in dase of the

Lransesterified fats.

Examples
Hereinafter, the present invention will be described

in more details based on production examples, experimental
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ordinary pressure in a nitrogen gas streamat 235C for
about 1.5 hours until the acid val ue becane 10 or

| ess. The thus-obtained reaction product was cool ed
to obtain 10 about 520 g of a sorbitan stearic acid.
ester (sanple 2. esterificatipn rate: 32%
sorbitol-type content: 35%. [Production Exanple 3]
In alL four-necked flask to which a stirrer, a

- thernoneter, a gas injection tube, and a water

sepapatel aid Wehkepakikached, 260 g (about 1.0 nol) of
sorbitol (trade nanme: Sorbitol S; manufactured by

mbkggacgmgﬁigggmgm@ 19ynthetic Industry Co., Ltd.) was
added, followed by dehydration under reduced pressure

of abeyt ;4007Paoat-- ﬁé@keﬁoElﬁgﬁukol%hqkﬁﬂ%e%tlrrer, a
Subsequently, 493 g (about 1.8 nol) 20 of stearic acid

{hEagdempane; §t§35|§n§%bQ1@§ iRy agluredatt Maeshitor
Ol & Fat Co. was added, and 13 nL of 10 W v%

ﬁQE‘éUHEBXE‘B@?ﬁ' de G@QIjeQ'éﬁoﬁ‘El 4t ipORMES Added A% A (trade

cat al yst, I'fowed By 'an esterification reaction under

Héﬂénaé¥r85€§§uée hﬁnﬁfQEEEQQE”b%aﬁ k%%a@h%h;%%ﬁc

about hours unti| the acid ecane 10

éiﬁﬁ a??é %Eé&%ﬁ*ibogta'239-963%%;%§€%§??§%ﬁé?®%
er (sa terificatia

3ehgoFat thy BRMREY slincgRl ShebsERk O | ﬁuéx§§8|£a4ﬁt575 c
%ﬁr agoﬁFfQHr QSS%SQ flgs S%%ngtgyén 'rr%abo%t 1.3 mol)

a gas injection
p [ ta hed 260 %about 1 O
SETRreatic oud TRERET GapEt soa it do el By e ic acid
g%%%entChgglcgy %Qgs, palmitic acid content: 35% by mass;
manufactured by Miyoshi 0il & Fat Co., Ltd.) was added, and

11 mL of 10 w/v% sodium hydroxide agqueous solution was

added as a catalyst, followed by an esterification reaction

~under ordinary pressure in a nitrogen gas stream at 235°C

for about 1.5 hours until the acid value became 10 or less.
The thus-cbtained reaction product was cooled to cbtain
about 470 g of a sorbitan stearic acid ester (sample 1:
esterification rate: 29%; sorbitol-type content: 36%).
[Production Example 2]

In a1l L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g (about 1.0 mol) of sorbitol (trade
name: Sorbitol S; manufactured by Nikken Chemical and

Synthetic Industry Co., Ltd.} was added, followed by
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Synthetic Industry Co., Ltd.) was added, followed by
10 dehydrati on under reduced pressure of about 400 Pa
at 75C for about 10 m nutes. Subsequently, 548 g
(about 2.0 not) of stearic acid (trade nane: Stearic
acid 65; manufactured by Myoshi G| & Fat Co., Ltd.)
was added, and 14 niL of 10 w v% sodi um hydroxi de

~aqueous sol ution was added as a 15 catal yst, followed

by an esterification reaction under ordinary pressure

. 88naghktregeingas sthgaRHabrd3aGrkobs abeMl 20M0WsS 2+ 75°¢

until the acid value becane 10 or |ess. The

Ebdsapbtiai nedmi gaebk0N BLOEUGLWRS yGoahead ¢t Q@& N.5 mol)
about 662 g of a sorbitan stearic acid ester (sanple

4t 20egsterhtigatiendeahgmed2%eaQhili telidt ¥e eRRbeRlctured
340). [Production Exanple 5] In a 1 L four-necked

Maﬁis%zégh%bﬁh 2 shiresr, dcqthelARMekd,229@511 mL of 10
injection tube, and a water separator were attached,

@ﬁ@%gséépgﬁth}dQOQQHé quéeﬁgig hu&ﬁ%ﬁd%a%Fa@@ i%s a

9
Sorbitol S; manufacture y N kken Chem ca

an
%ﬂéi‘%t? EpdyustLy gg anngtLrﬁac@ﬂg@q, rfetglclﬁ,ggﬁd ukﬁéiter

ydrati on under reduced pregsure 0 Iabou Pa
. 1 ] S 512
6 nery PEPhath tholafsrpoRiad ane ol %t?ffﬁ?@?‘%or
. . 3 H H . - 80 .
R U U T
Phe 1&%%&%8?5#@ ngg9de§£§8g%%“§la§°'c8tohgﬁ WS optain
aryst; or'o

added as a ca ys y an-esteritication
{F3ch 93 V95t §rOLBEY PLERRUCE L,A, DLV0090, 085 -
gg%ggi fgg 1o%org£ete§§%;ngr E%%i—type content: 35%).
[Production Example 3]

In a 1 L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g (about 1.0 mol) of sorbitol (trade
name: Sorbitcl S; manufactured by Nikken Chemical and
Synthetic Industry Ceo., Ltd.) was added, followed by
dehydration under reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subsequently, 493 g (about 1.8 ﬁol)
of stearic acid (trade name: Stearic acid €5; ménufactured
by Miyoshi 011 & Fat Co., Ltd.) was added, and 13 mL of 10
w/v% sodium hydroxide aqueous solution was added as a
catalyst, fcllowed by an esterification reaction under
ordinary pressure in a nitrogen gas stream at 235°C for

about 2 hours until the acid value became 10 or less. The
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obt ai ned reacti on product was cool ed to obtain about
624 g of a sorbitan.palmtic acid ester (sanple 5:
esterification rate: 42%. sorbitol-type content:
38% . [Production Exanple 6] 15 In a 1 L four-necked
flask to which a stirrer, a thernoneter, a gas
injection tube, and a water separator were attached,
260 g (about 1.0 nol) of sorbitol (trade nane: -
Sorbitol S; manufactured by N kken Chenical and

Syathebtaihaduskhay t@en, pklbdutWas sadded.ed ald @MY about
20 dehydration under reduced pressure of about 400 Pa

av77§Co£f ar sakpit ah0 sHeRWieS acSUbeRAUaNt (dampa 65 o
(about 2.1 nol) - of stearic acid (trade nane: Stearic

@ﬁt@rﬁ%icgﬁﬂﬁﬁa§bﬂéed39b%o¥bﬁQ%ﬁLﬂ%§e &l n@0- \344tyd. )
was added, and 14 niL of 10 w v% sodi um hydroxi de

povequst$8hUbkaR-Mas 4ddded as a 25 catal yst, followed
by an esterlflcaﬁlon reacti on under 18 ordinary

pressygpe;in g @bh&oagekgasfﬁtars%a%am%%%c f%rtlﬁ%qut 2

hours until the acid val ue becane 10 or | ess.

EHQ§m8QE§éged rSQQtEHQeEEQGHCEuW@S cogl ed L %eqbgﬁﬁgrator

about a sorbitan steari ¢ aC|d est

@eré Q%%SEhéacakb@”%y’i‘EEou@]ﬁ. 05910 t%'f YR ¢ant 3'% rade

Product i on L four-necke

Bgﬂék 58:%@%%5 &, ﬁhﬁﬁ%gctﬁrehh%&ngqﬁkgk C%egg%al and

Injectron tu a water separa wer e attached,

%gggﬁ?éﬁgofﬁd&nggD%% OfL§8r% &%eng e%? %%lﬁ ged by

manu ar éd by enlca

TR AFAtFohGhatE relibad Brecdire of aboue Z@@E%& At 75°

#8F about 10 minutes. Subsequently, 548 g (about 2.0 mol)
of stearic acid (trade name: Stearic acid 69%; manufactured
by Miyoshi 0il & Fat Co., Ltd.) was added, and 14 mL of 10
w/v% sodium hydroxide aqueous solution was added as a
catalyst, followed by an esterification reaction under
ordinary pressure in a nitrogen gas stream at 235°C for
about Z hours until the acid value became 10 or less. The
thus-obtained reaction product was cooled to obtain about
662 g of a sorbitean stearic acid ester (sample 4:
esterification rate: 42%; sorbitol-type content: 34%).
[Production Example 5]

In a 1 L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g {about 1.0 mel) of sorbitol (trade

name: Sorpitol S; manufactured by Nikken Chemical and
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for about 10 m nutes. Subsequently, 538 g (about 2.1
nol) of palmtic acid (trade nanme: Palmtic acid 98;
15 manufactured by Myoshi G| & Fat Co., Ltd.) was
added, and 14 nL of 10 w v% sodi um hydr oxi de aqueous
solution was added as a catal §3t, foll owed by an
esterification reaction under ordinary pressure in a
nitrogen gas streamat 235C for about 2 hours until
the acid val ue becane 10 or |l ess. 20 The thus-obtai ned
1Sgadthieai opriodiictt masC a.golIedd 1)0 v adddedbofis 1 Boleq o

‘a sorbitan palmtic acid ester (sanple 7:

eeheidriHtGall Ahdet e th¥%d S dE d0te typeasont ento B4% e 75°C
[ Production Exanple 8] In a 1 L four-necked flask to
\iirC b st i10r edine &25, t IRITEWRIait 1@, 062 id)j eshé®n 2.0 mol)
tube, and a water separator 19 were attached, 260 g

EEL @t il +Q MR Ji DF (1S trimd 4 readeni tREIcSOr P8 ObaBhitic
manuf actured by N kken Chemical and Synthetic

laRAWS o tERt,: et o yVasa addethn ol ek Yy Miyoshi 0il s

dehydration under reduced pressure of about 400 Pa at

£3€ Tdf.or 1oyt wHY HdHEES aRUbSeGuenit Vio GPB-9 {abouh

2.2 nol) of stearic aci d (trade nane: Stearic acid

_@gdr@&ﬁﬁka% Rfhs D6 MDA g fuddita O At h s pas
added, and 15 niL of 10 w v% sodi um hydr oxi de aqueous

sehluthel YRS Added AS 8 Gatialy Stea d10ldOWRHDY &yinary

esterification reaction under 10 ordinary pressure in

?ﬁ%lstsﬁl% en g]g %2 n%é%r%% ni‘z? ao%rs 551% J A ﬁq%g CEJI{ %‘% t%%lf:r %.b%rﬂlgcl I2

e acid v ess. Tl us-obt ai ne
HeRGL! @ +A”0 q{%%t Eyeane! .Q%Cllueed l:;eQ: a%g Eﬁ]' d cg_bongs 5 .7 101‘1'9e Olghu 5-
a sorbitan stearic acid ester (sanple
%%tt%rj_'n]:aldc Ll QR 53t %r o%ﬂl%’t %«%rsb 'clooc! 1 etcy R% Co%gaeiq{ :abscﬁ% 624 g

of a scrbitan palmitic acid ester (sample 5: esterification

rate: 42%; sorbitcl-type content: 38%).

o\

[Production Example 6]

In a 1 L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g {(gbout 1.0 mol) of sorbitol (trade
name: Sorbitecl S; manufactured by Nikken Chemical and
Synthetic Industry Co., Ltd.) was addéd, followed by
dehydration under reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subsequently, 575 g (about 2.1 mol)
of stearic acid (trade name: Stearic acid 65; manufactured
by Miyoshi 0il & Fat Co., Ltd.) was added, and 14 mL of 10
w/v% sodium hydroxide agueous solution was added as a

catalyst, followed by an esterification reaction under




15 [Production Exanple 9] In a 1 L four-necked fl ask
to which a stirrer, a thernoneter, -a gas injection
tube, and a water separator were attached, 260 g
(about 1.0 nol) of sorbitol (trade nane: Sorbitol S
manuf act ured by N kken Chemical8 and 20 Synthetic
I ndustry Co., Ltd.) was added, followed by
dehydration under reduced pressure of about 400 Pa at
75C for about 10 m nutes. Subsequently, 563 g (about
2rdifeky petspak’d ihcaaehd rbgeadgarantreBal md i2gsaci dor
98; manufactured by Myoshi Gl & Fat Co., Ltd.) was
added, 2ahdur25utdiil tak 2@iW wilsedibemamedridxicde less. The -
aqueous sol ution was 20 added as a catal yst, foll owed
byuanckskenketi eatkbiohegebidoRt wadecoldidnay dptessuraout
in a nitrogen gas stream at 235C for about 2 hours
88bi § bbheaasbdbYahtesheaane 1Qidr ¢kess. (sHiple 6:
t hus- obt ai ned reaction product was cooled to obtain 5

5 abouti675agi6h 2a86:biuban pakBitibt-acpd eshekntsamals .
9: esterification rate: 48% sorbitol-type content:

BFWduct PeadaghingneExanpl e 10] In a 1 L four-necked
flask to which a stirrer, a thernoneter, a gas

i nj ecthop iUﬂefoaﬂdn@c%@HeElégﬂaE%tthc%oa“%&ﬁrrer, a
attached, 260 g (about 1.0 nol) of sorbitol (trade

PREBGSOE DLt Ok asnﬁayfae%%equ% Nibklken Qa@c@xcaz«,'ep%&%tor

Synthetic Industry Co:, .) was added, followed
G@P&déé‘Eh@HeHnd%of Sd%s@u@f Qséufn%l?f oﬁ}b%&b‘i%lpét t%de
for abouf nnutes. Subsequently, 630 g (about

10 §a1§e”052> ﬂ?t@i §te@5h§f§9t ré% ?QGNE Eow%‘h% %)13%'ng1

5; manu actured yos
§9§€ﬁet§9dlﬁéugkr9fc&g, Ltd.) was added, followed by

dehydration under reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subseguently, 538 g {(about 2.1 mol)
of palmitic acid (trade name: Palmitic acid 98;
15 manufactured by Miyoshi 0il & Fat Co., Ltd.) was added, and
14 mL of 10 w/v% sodium hydroxide aqueous solution was
- added as a catalyst, followed by an esterification reaction
under ordinary pressure in a nitrogen gas stream at 235°C
for about 2 hours until the acid value became 10 or less.
20 The thus-obtained reaction product was cooled to obtain
about 650 g of a scrbitan palmitic acid ester (sample 7:
esterification rate: 45%; sorbitol-type content: 37%).
[Production Example 8]
In a 1 L four-necked flask to which a stirrer, a

25 thermometer, a gas injection tube, and a water separator




w v% sodi um hydr oxi de aqueous sol ution was added as a
catal yst, followed by an esterification reaction under
ordi nary pressure in a nitrogen gas streamat 235C for
20 about 2 hours until the acid value becane 10 or

| ess. The thus-obtained reacti®n product was cool ed
to obtain about 738 g of a sorbitan.stearic acid
ester (sanple 10: esterification rate: 49%

sorbitol -type content: 32% . [Production Exanple 11]
@brknaatichetipueenegkedbbluask .Domahlijcld fa sefrbrineyl, (@& rlie
thernoneter, a gas'injection tube, and a water

separ aBer:blwe[Lesat inaah€dct 26 dg bfyamakikeh. @ i) =Qf and
sorbitol (trade nane: Sorbitol 5; manufactured by
Biykkret ChemhaaktandCcoSynthdt i c whedusided , Caol ldwdd pAasS
added, followed by 5 dehydration under reduced

pERSavEeiof ahauy 4Q@u8@dabrzégur@06fa%%%hthom @%t%& 75°C
Subsequently, 589 g (about of palmtic acid

5 fbradeonanep ﬁ@hﬁtbsc aShQs@%uenE§2Uf%©@U daPut 2.2 mol)
Myoshi Ol & Fat Co., Ltd.) was a d and 14 nL of

a8 §£¥3&§@dhHHHhXgEQ&bdﬁaﬁgue@%éa§QEU%b9@ was Rrrddedured
as a catalyst, followed by an esterification reaction

Hgdﬁiyeéﬁhnéﬂ Br @8SUES.I N1.aq4nht agen gas, ShheaMsaty, of 10
5C “for about 2 hours Until the acid val ue becane 10

Q/vhe§éd1ur-ﬁhﬁg395§lagt ahggguéeggﬁheaow %%C*ad\e%%l as a

cool ed to obt abou sorbitan palmtic

_ it g 10
B TEF T JRaTIRLR A} el Sp St e o Bl
L. four-necke a.stirrer

o Wghabeb BPUESTEENER £ IS AAAN SN B, e o
§ﬁ8§£a§oﬁours until the acid value became 10 or less. The
thus-obtained reaction product was cooled to obtain about
710 g of a sorbitan stearic acid ester (sample 8:
esterification rate: 47%; sorbitol-type content: 34%).

15 [Production Example 9]

In a 1 L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g (about 1.0 mol) of scorbkitol (trade
name: Scrbitol S; manufactured by Nikken Chemical and

20 Synthetic Industry Co., Ltd.) was added, followed by
dehydration un&er reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subsequently, 563 g (about 2.2 ﬁol)
of palmitic acid (trade name: Palmitic acid 98;
manufactured by Miyoshi Cil & Fat Co., Ltd.) was added, and

25 14 mL of 10 w/v% sodium hydroxide agueous solution was




were attached, 260 g (about 1.0 nol) of sorbitol

(trade 20 nane: Sorbitol S; manufactured by N kken

Chemical and Synthetic Industry Co., Ltd.) was added,
~followed by dehydration under reduced pressure of

about 400 Pa at 75C for about2@0 m nutes.

Subsequently, 256 g (about 1.0 nol) of palmtic acid

(trade nane: Palmtic acid 98; 25 manufactured by

Myoshi Ol & Fat Co., Ltd.) was added, and 22 11 niL

afdded \wsv% seialmdty,drioxidarsanueo U soddd it Ofi ddiSion reaction

added as a catalyst, followed by an esterification

Reaetd @rd:l fHeHAMY I eSS dderd JHd rPgeMPas: 235°C
stream at 235 for about 1.5 hours until the acid

alrugHieaare K@ uresSs. thelhe: idusr 0l aldietnd eastdPNless .
product was cool ed to obtain about 370g of a sorbitan

paleichiuG 266 iesle rr SATRIE pizdudstild fd&atddnd altain
26% sorbitol-type content: 44% . [Production Exanple

5 bBbukn 351 oL frowr Rewkiedd RSk itta WG & stdF refamPle 9:

10 thernoneter, a gas injection tube, and a water

S@RAAQ - 2 tWRIE raldached,; 26010 daboupdl . QAimlde 0f379) |

sorbitol (trade nane: Sorbitol S; manufactured by

Nipkloen cehem ealar@nd 9ynthetic Industry Co., Ltd.) was
added, followed by dehydration under reduced pressure

of abaut ;490 1Pg At [RC Ly fAr, Ab ﬁ%&dﬁ'ﬁ”§¥&rrerb a

Subsequently, 301 g (about 1.1 np of stearic acid
Chistepiet, ¥ Ea LaULOR, PN S e Mol cor

o SELILBIULGN 8 gUeaUR D U RIS FULANA s
flgpngﬁ d5RALY -B1€$FURG nhE 2 LUALLIYN 1835 M BN A 123X
Synthetic Industry Co., Ltd.) was added, followed by
dehydration under reduced pressure of about_4OO Pa at 75°C
for about 10 minutes. Subsequently, 630 g (about 2.3 mol)

15 of stearic acid {trade name: Stearic acid 65; manufactured
by Miyoshi Cil & Fat Co;, Ltd.) was added, and 15,mL.of 10
w/v% sodium hydréxide agueous soluticn was added as a |
catalyst, followed by an esterification reaction under
ordinary pressure in a nitrogen gas stream at 235°C for

20 about 2 hours until the acid value became 10 or less. The
thus-obtained reaction product was cooled to obtain about
738 g of a sorbitan stearic acid ester (sample 10:
esterification rate: 49%; sorbitol-type content: 32%).

[Production Example 11]

25 In a 1 L four-necked flazsk to which a stirrer, a
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about 1.5 hours until the acid value becane 10 or

| ess. The thus-obtained reaction product was cool ed

to obtain about 415 g of a sorbitan stearic acid

ester (sanple 13: esterification rate: 27%

sorbitol -type content: 39%. 25 [Production Exanple

14] 23 In a 2 L four-necked flask to which a stirrer,

a thernoneter, a gas injection tube, and a water
separator were attached, 260 g (about 1.0 nol) of
shebibak tetr, ade gaBaipj eS@rikint @ubs;, mAUfA6lay8d dB¥parator
Ni kken Chem cal and 5 Synthetic Industry Co., Ltd.)

waseaddedchtal | owed gby abdeftydr.at @ jurgersJr@ducad (trade
pressure of about 400 Pa at 75C for about 10 mi nutes.

Buhseqperbliyol1767 BanalPadtuded MR NikMenSi@RiiCACIGd
(trade nane: Stearic acid 65; manufactured by M yoshi

Sht&ebatk @ﬁdus%&? rovwas raddedysanddtiedl, 110wl by

w v% sodi um hydr oxi de aqueous sol ution was added as "a

8@595¥§E1othhaﬂgdrgﬁu@gde?E%%%EE%a%Eo%b %%C%b%gg%”gﬁf75°c

|nary pressure I n ogen gas stream at

@QQUEbgué ROURLS nURLL!, tgﬁb@%h@eﬁ@hge ?%@age(%%dﬁ' 2,3 mol)

| ess. The thus-obtai ned reaction uct was cool ed

be gmmelaSae?eut t§géegng¥nea $ahhitan %&;g@r Igg ;aci d

ester (sanple . esterification rate:

EQEQEEQEU ¥er EEQEPE zqto ME%OG%Ct' a%ggea%%bd and

Ina 2 L four- icha’s |rr
Lpesgoet e a?v@?éog%@zhgg,@o%@% TSR S 8bier s
ROBALEL £LERORA 00" SOURLLELoF) ERURENIET R, ppaceion
adger orggkgry prgssure in a nitrogen gas stream at 235°C
fo; about 2 hours until the acid value became 10 or less.
The thus-obtained reaction product was cocled to oktain
about 696 g of a sorbitan palmitic acid ester (sample 11:
esterification ;ate: 51%; sorbitol-type content: 348%).
[Production Example 12]

In a 1 L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g (about 1.0 mol) of sorbitol (trade
name: Sorbitol S; manufactured by Nikken Chemical and
Synthetic Industry Co., Ltd.) was added, followed by
dehydration under reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subsequently, 256 g (about 1.0 mol)
of palmitic acid (trade name: Palmitic acid 98;

manufactured by Miyoshi'Oil & Fat Co., Ltd.) was added, and
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dehydrati on under reduced pressure of about 400 Pa at

75C for about 10 m nutes. Subsequently, 822 g (about

3.0 nol) 25 of stearic acid (trade nanme: Stearic acid

65; manufactured 24 by Myoshi G| & Fat Co., Ltd.)

was added, and 5 nL of 10 w v22sodi um hydroxide

aqueous sol ution was added as a catalyst, foll owed by

an esterification reaction under ordinary pressure in

a nitrogen gas streamat 235C for 5 about 3 hours

At mL toife 1dc iwd whalsuwed theve drped vk iate |laapseodhesolution was

t hus- obt ai ned reacti on product was cooled to obtain

abigietd a92@ geofalaystgr Hididrowsddeart aracd st st firc sioewl Leaction
15: esterification rate: 71% sorbitol-type content:
18%er orEiperyRHals PN & ofi SUdud ad YherLontentdzsec
10 The sorbitol -type content of each of the sorbitan

ffatrt whacitd 163t erchirabtuaitiad dye Raducidlon Bevanesid 49 less.
15 (sanples 1 to 15) and commercially avail abl e

pPhedueis -AbtRd nel desertiked Jrald®icWagk Seasirad by ddeain
follow ng nmethod. First, the sorbitan fatty acid ester
wBsudecomroead a 1% it Jatdit iaCia Nt LAY ol sMple 12:
deconposition through saponification. Mre
sReeirfiraalblty on? r3t@ .02 @ ;t edrisaml-a yas JRasir ed and,
placed in a flask for saponification, foll owed by

aedingcthenetq =391 16f) 0.5 nol /L potassium
hydr oxi de- et hanol standard |iquid. A condenser was

attached 2@ 1o she flaskeq and dihe  haskwas sl dlye, 4

heated with intermttent shaking for about 1 hour by

' ' e r I i.L-hin r of to ol
@ﬁbgg%h%%e?é Epg%% Qhﬂe%ﬂydh tu%%u ange A Wé¥§¥#%%é% ator

to [ eventi'ng the refluxing ethano
ﬁ%?%?%&g?ggeags%g@géd?%%o%E ﬁh% %Qﬁqu&erbf%¥%gf“¥}£§ée
name: Sorbiteol 5; manufactured by Nikken Chemical and
Synthetic Industry Co., Ltd.) was added, fcllowed by
dehydration under reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subsequently; 301 g (about 1.1 mol)
of stearic acid (trade name: Stearic acid 65; manufactured
by Miyoshi 0Oil & Fat Co., Ltd.) was added, and 11 mL of 10
w/v% sodium hydroxide aqueous sclution was added as a
catalyst, followed by an esterification reaction under
ordinary pressure in a nitrogen gas stream at 235°C for
about 1.5 hours until the acid value became 10 or less.
The thus~obtained reaction product was cooled to obtain

about 415 g of a sorbitan stearic acid ester (sample 13:

esterification rate: 27%; sorbitol-type content: 39%).

[Production Example 14)
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25 After that, the thus-obtained contents were
transferred to 25 a separating funnel, and 100 nL of
hexane and about 5 nmL of 35% hydrochloric acid were
added, foll owed by shaking the separating funnel and
still standing. Subsequently, 2he separated | ower

| ayer was transferred to another separating 5 funnel,
and 50 nL of hexane was added to carry out the sane
treatnment. The separated | ower |ayer was collected to
be placed2i b dcheakerkkadr flautkr al zaticon d duHemHa
adjustnment with a 0.5 nol/L potassium hydroxi de
shkutnboateandat has hegkertivwas thiekt, taddstaanGtdd ldedatrator
circulation drier at 10 60C for dehydration. After.
debydaatikencdonpket gl yabaheutl . 0ltonl) off reirtanell andaie
smal I amount of Sodium sulfate decahydrate were

adeled, sbebliewedshymghuraichgredndyt N8 kke@NiBRAS cal and
underwent natural filtration. The thus-obtained
fihthatecwasduearsf eeredita.3 Lhaskdqred tde 1Ridang

was 15 renoved by using an evaporator. Next, the

8@H§d99£§bﬁegn8890?EHEEE% p@%ség&gegf'@@%utTM%cbx)mgg;75°c

ordi nary nmet hod, and pol yol conposition analysis

€8k T h86uOUt obyi HSLAY . GCsﬁgééqﬁahQﬁﬁtog%ap@y)ab@GtW@Ss mol)
carried out under the beIom#speC|f|ed cC anaIyS|s 20

gendithens. aééhertkaaeaBQHES'%teare%a%caae%sofn%ﬂ%%a%&ured
peaks correspondlng to conmponents of the test sanple

Bﬁchgsgh9n0§1cer9getearaﬂLQﬁ ] %QEaaEB%geS%h%Qsd%i'%% 10

nmeasur ed y usi ng an |ntegrator

é?&@'EehlgﬁpﬁydEBQESQtSgﬂeQLQOQBHuﬁﬁgﬁo%' '%@F%%Sas a

det erm ne an area percent age base

g§@§9§§g,p@8518&39'b§6an esterification reaction under

brdinary pressure in a nitrogen gas stream at 235°C for
about 2.5 hours until the acid value became 10 or less.
The thus-obtained reaction product was cooled to cbtain
abecut 865 g of a sorbitan stearic acid esﬁer (sample 14:
esterification rate: 66%; sorbitol-type content: 24%).
[Producticn Example 15]

In a 2 L four-necked flask to which a stirrer, a
thermometer, a gas injection tube, and a water separator
were attached, 260 g (about 1.0 mol) of sorbitol (trade
name: Sorbitol S; manufactured by Nikken Chemical and
Synthetic Industry Co., Ltd.) was added, followed by
dehydration under reduced pressure of about 400 Pa at 75°C
for about 10 minutes. Subsequently, 822 g (about 3.0 mol)

of stearic acid (trade name: Stearic acid 65; manufactured
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<GC Anal ysis Conditions> Apparatus: Gas chromatograph
(nodel : GC-17A; manufactured by Shinmadzu Cor poration)
5 Data processing apparatus (nodel: C- R7A plus;
manuf act ured by Shi madzu Corporation) Colum (nodel:

DB- 5HT; manufactured by Agileng4 Technol ogi es) Col umm
Oven Conditions: 10 Initial tenperature: 120C (1 '
m nute) Tenperature increase rate: 8C/ mn. Final
tenperature: 340C (25 m nutes) Detector tenperature:

B30Li ekl bemper ahtr €o.330€4 .15 waamRlaidd) e6ld BN mL of 10
anount: 3 AL Detector: FID (hydrogen flane ionization

devectenlumCay8erxgas: alakiou® 62 1kka oBphials aald= 2k 80
(Crystallization speed Conparison Test 1) 20 0.5% by

aasslottpaeb1obuwkhepgonbi banfattivaaGicth 9%@tSon under
produced in Production Exanples 1 to 15 (sanples 1 to

éz’?éimé?? b?@s%ﬁ?@?&ﬁ' gl Wt% 'e!nag'a% $AIEAR f 2t3t5¥8 Eor

acid ers commerci al [y avai |l abl'e products

¥esuaddedoes QHE&&'%HeDQEEHOHElh% Re e h%t%&yless The
di ssolved at a 25 tenperature of 80C, and each sanple

Mﬁ§s£8£€!a§]§9d' Ped %ZonC?EEHﬂ% b %p%%%tl%et%ab%t%‘l 6Q%0ut

for 30 m nutes. ter each sanpl e

§ﬁ@n§f85rQdsngﬁtﬁﬁngEggklEegegﬁa%gE%r_(sample 15:

esterification.rate: 71%; sorbitol-type content: 18%).
[Experimental Example of Sorbitol—typelconfent}

The sorbitol-type content of each of the sorbitan
fatty acid esters obtained by Production Examples 1 to 15
(samples 1 to 15) and commercially available products A and
B described later was measured by the following method.

First, the sorbitan fatty acid ester was decomposed
into a fatty acid and polycl by decomposition fhrough
saponification. More specifically, 2.0 g of a test sample
was measured and placed in a flask for saponification,
followed by adding thereto 30 mL of 0.5 mol/L potassium
hydroxide-ethancl standard liguid. A condenser was attached
to the flask, and the flask was mildly heated with
intermittent shaking for about 1 hour by adjusting a
temperature within a range of abouf 70°C to 80°C while
preventing the refluxing ethanol from reaching to an upper
end cf the condenser, and then 50 mL of wéter was added.

After that, the thus-obtained contents were transferred to
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bath at 0C, and after 20 m nutes, SFC of each of the
sanpl es was neasured. 5 The comrercially avail abl e

products A and B were as follows. Commercially

avai | abl e product A: sorbitan stearic acid ester

(trade nane: Poem S-300V; estexification rate: 31%

sorbitol -type content: 57% manufactured by Ri ken

Vitamin 10 Co., Ltd.)) Commercially avail abl e product

B: sorbitan stearic acid ester (trade nanme: Poem

&- 68VWarestag Eutakilonanat @ 0037 ofStiddane drvpabout 5 mL of
content: 13% manufactured by R ken Vitam n Co.,

BbE. hydpoARlariesukt dofvelrle alo@iely, iflolwasieeOf IIRGing the
that it was possible to achieve the acceleration of

Ebpapatimgi Funaeyskhakl iszatlilorthyndaedi.Ng st SIRIt18)) the
fatty acid esters of the sanples 1 to 11. Meanwhil e,

Ebgasatbit aBwbat 1% yvae dasestrens rafr dhe t3ApRIRSl @AMhrating
13 and the commercially 20 avail abl e product A were

anaHEL abkRdf 60 H3eo% Refank WAS adidbld @4 Lali@y out the same
conpletely nelt themin a fat by heating. The™ results

WeEErRBAWN | hnlabkeslat28 ﬂeﬁglrel_%gé%t Hals| IceAll ed to be
Sorbitol SFC rate -type Fatty acid (20 content

BiadEgS)n SopRakati 8 Examphe 1} ,Ge0bn R MA oM stment
44,4 Exanple 1 Sanple 1 29 36 Palmtic 48.
with a 0.5 mol/L potassium hydroxide solution, and the
beaker was left to stand still in a circulation drier at
60°C for dehydration. After dehydration completely, about
10 mL of methanol and a small amount of Sodium sulfate
decahydrate were added, followed by stirring, and the
contents underwent natural filtration. The thus-obtained
filtrate was transferred to a flask, and the methancl was
removed'by using an evaporator.

Next, the thus-obtained concentrate was formed into
TMS by an ordinary method, and polyol composition analysis
was carried out by using GC (gas chromatography). GC was
carried out under the below-specified GC analysis
conditions. After the analyéis, a peak area cof each of
peaks corresponding to components of the test sample
recorded on a chromatogram by a data processing device was
measured by using an integrator, and a sorbitol-type

content in alcohol composition was determined as an area

percentage based on the measured peak area.
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acid/stearic acid Exanple 2 Sanple 2 32 35 Palmtic
51.2 acid/stearic acid Exanple 3 Sanple 3 39 35
Palmtic 51.2 acid/stearic acid Exanple 4 Sanple 4 42
34 Palmtic 52.0 acid/stearic acid Exanple 5 Sanple 5
42 38 Palmtic acid 52.6 Exampte 6 Sanple 6 45 34
Palmtic 51.7 acid/stearic acid Exanple 7 Sanple 7 45
37 Palmtic acid 52.3 Exanple 8 Sanple 8 47 39

Palmtic 51.7 acid/stearic acid Exanple 9 Sanple 9 48

8FcPahalyktsacbddb2i8nsExanpl e 10 Sanple 10 49 32
Palmtic 51.3 acid/stearic acid Exanple 11 Sanple 11
Bipdd4aPakmtic acid 52.9 Conparative Sanple 12 26 44
Pal mtic acid Unsuitable Exanple 2 for use

Conpacati ¥RrSAERbErigh2{mdAehal pctigaUnsdintaklc@ ured by
Exanple 3 acid/stearic acid for use Conparative

Saimph@z14c66pddabPabritic 47.7 Exanple 4 acid/stearic
acid Conparative Sanple 15 71 18 Palnitic 47.3

Exanpbgt & ggbeégg@aai eppairdtuSonmBHeial by rGanpanat;i ve
avai l able 31 57 Palmtic Unsuitable Exanple pr oduct
feRGEALBheaKI Byashdmbh@k U8B rporation) '

Column (model: DB-5HT; manufactured by Agilent
Technologies)

Column Oven Conditions:

Initial temperature: 120°C (1 minute)

Temperature increase rate: 8°C/min.

Final temperature: 340°C (25 minutes)

Detector temperature: 330°C

VInlet temperature: 330°C
Sample injection amount: 3 uL
Detector: FID (hydrogen flame ionization detector)
Career gas: helium 75 kPa
Split ratio: 1:80
{Crystallization speed Comparisén Test 1)

0.5% by mass of each of the sorbitan fatty acid esters
produced in Production Examples 1 to 15 ({samples 1 tol15)
and the commercially available sorbitan fatty acid esters
(commerciélly available products A and B} was added to

purified palm oil to be completely dissolved at a

temperature of 80°C, and each sample was retained in a
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Commerci ally Conparative available 37 13 Palmtic 47

p 8 Exanple 7 product B acid/stearic acid

(Crystal lization speed Conparison Test 2) 50 parts of

pal moil, 40 parts of palmkernel oil, and 5 10 parts
of palmstearin were m xed, add 0.3 part of a netal
catal yst (sodi um net hoxi de) was added to the m xture,
and then subjecting the mxture to a non-sel ective
transesterification reaction under vacuumat 80C for 1
dunst £rod 4 toveske byt otk i Byt ngat he0Td xiay 20 miaocsdandefter
with 10 .an ordi nary nethod, and thereby, an

thraans et @r i famol € ataA 2ansbsrobd at vea. cJosthpt-temperature
transesterified fat A 0.5%by mass of each of the
Eabidarn gt taydacifd «as t2er suipfadice G N ofPraxiictd®rehe
Exanples 1 to 15 (sanples 1 to 15) and the

coipieycivald ymeaaitad) e products A and B was added to

be 5 conpletely dissolved at a tenperature of 80C, and
each TrsanEndES: 4 B Qi el 1 4b Be CppsHadt st BMpeiabUkere as
bath at 60C for 30 mnutes. After that, each sanple
as) dwsansferred to -a constant-tenperature bath at 0C
and, after 3 mnutes, SFC of each of the sanpl es was

dEﬁMéHé$b1ﬂ§)é¥éfﬂéﬁ¥%ﬂﬁréﬂué@eﬁte§érbitamﬁ§tégﬁitfﬂeﬂd
that it was possible to achieve the acceleration of

ddted ransond efdid edbodts A8 eoyst it ézati O bynaddi 89 31%;
the sorbitan fatty acid esters of the sanples 1 to

sjc;lrbll\@ﬁm‘é;}ﬂ@acérh@er?@r bf)'ﬁ%an mgl@ﬁfé/c@@fgd e}§§reﬁ§ké’ﬁ ¥h€amin

sanples 1Z ‘and 13 and the comerci al |l y avail abl e
gy oduycty A were unsuitable for use

Commercially available product B: sorbitan stearic acid
ester {trade name: Poem S-60V; esterification rate: 37%;
scorpitol-type content: 13%; manufactured by Riken Vitamin
Co., Ltd.)

- As a result of the test, it was confirmed that it was
pessible to achieve the acceleration of the palm oil
crystallization by adding the sorbitan fatty acid esters of
the samples 1 to 11. Meanwhile, the scorbitan fatty acid
esters of the samples 12 and 13 and the commercially
available product A were unsuitable for use sihce it was
difficult to completely melt them in a fat by heating. The

results were shown in Table 1.
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since it was difficult to conpletely melt themin a

fat by
Table 2 Esterification Sorbitol
acid (3 content mnutes)

Conpar ative Cont.

heating. The results were shown in Table 2. 30
SFC

rate -type Fatty

Exanpl e 6

(transesterified fat Aonly) 28.7 Exanple 12 Sanple 1

29% 36% Pal mitic 45.8
Sanmple 2 32% 35% Pal mtic 45.2

acid/stearic acid Exanple 13
acid/ stearic acid

Exanpl e 14 Sanple 3 39% 35% Palmtic 44.0
Tatld st earic aci d Exanple 15 Sanple 4 42% 34% Pal nitic

42 9Q acidlstaaric acid Examl 1
s Y AOT AT TG CAT T A4 CqOoT o I—l\\.ﬂ.llr—ll

6.5

le 5§ 42 3804
P+H-e—o—4a4L—s67

., ) “leorbito SFC
i i i 0, 0,
Pal mitic|acid 45.2 Es@npﬂleamir_l%%lggge 6 45%,34%; 20
Pal mitic|[40.9 acid/|steafi*€ aci{doxeanpl e 18 Sanpl e Vminutes)
5 — - 5
%%ﬁi’%ef a! mtic aci d_ 44.6 (pgf_gnaggl ‘é‘r}]ﬂy% Sanmple 8 47 4.4
FxepmPal it ic.36.8 acid/sfearic acl Exanple 20 Sanple
p . . o
4Pl 37s Pabitxc doid 46 Excampl ol o1 SHHRFS 40, 19%a.c
270 Pal Mt T o7 L o7 Stear T ¢ act O EXaBLin ¢4 oanpre
Frei0034% PPt ¢ Jaci d%4%. 8 |Cotffar addivescsaupl £:4p  51-2
3 > — h . ek
%44 Palmitjg.acid Unsypfableg o5 | Palmitic —F g,
acid/stearic acid
Palmitic
Example 4 Sample 4 42% 34% acid/stearic acid 52.0
Example 5 Sample 5 42% 38% Palmitic acid 52.6
Palmitic
Example 6 Sample 6 45% 34% lacid/stearic acid 51.7
Example 7 Sample 7 45% 37% Palmitic acid 52.3
Palmitic
Example B Sample 8 47% 34% acid/stearic acid 51.7
Example 9 Sample 9 4B% 37% Palmitic acid 52.9
‘ Palmitic
Example 10 Sample 10 49% 32% acid/stearic acid 51.3
Example 11 Sanple 11 51% 34% Palmitic acid 52.9
comparative| o 1o 12 263 44% palmitic aciq |UnSuitable
Example 2 for use
Comparative Palmitic Unsuitable
Example 3 sample 13 278 39% acid/stearic acid| for use
Comparative Palmitic
Example 4 Sample 14 66% 24% acid/stearic acid 47.7
Comparative Palmitic
Example 5 Sample 15 1% 18% acid/stearic acid 47.3
Comparative ciﬂi;i?i;}ly 318 573 Palmitic Unsuitable
Example 6 able acid/stearic acid| for use
product A
. Commercially .
Comparative available 378 133 . Palmlplc ' 47.8
Example 7 acid/stearic acid
product B

(Crystallization speed Comparison Test 2)

50 parts of palm oil, 40 parts of palm kernel o0il, and

10 parts of palm stearin were mixed,

metal catalyst (sodium methoxide)

and 0.3 part of a

was added to the mixture,

and then subjecting the mixture to a non-selective

transesterification reaction under wvacuum at 80°C for 1

hour followed by purifying the mixture in accordance with

an ordinary method, and thereby,

an transesterified fat 2
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Exanple 9 for use Conparative Sanple 13 27% 39%

Palmtic Unsuitable Exanple 10 acid/stearic acid for

use Conparative Sanple 14 66% 24% Palmitic 30.5 ,
Exanpl e 11 acid/stearic acid Conparative Sanple 15

71% 18% Pal mtic 29.7 Exanplegl2 acid/stearic acid
Comrercially Conparative available 31%57% Palmtic

Unsui tabl e Exanple 13 product A acid/stearic acid for

use Commercially Conparative available 37 13%

w2 M L£idd 6 TEXaP| erddsPsoducti Biagkd/ 81 earbe BGIi flass of
(Crystallization speed Conpari son Test 3) 50 parts of

L0090 ©Old s I PRdd St oft Pak Ml §1 €3ELPs pRddusedOiparts
of extrenely hardened rapeseed oil were m xed, and

B foR e damBldd £atal yst (fspdivm ﬂEEBOZS'Sﬂe)an&'aéhe

added to the mxture, and then subjecting the mxture
écﬁrm‘?eﬂ@irﬁl%?' SriiveiLansesterifhcabhion gachhgpgupdene
vacuum at 80C for 1 hour followed by purifying the

' i C e 10w rdinary ho qgg
cﬂwnggrl:%tse,lgn&t %%g‘gés]% e‘—ﬂrT}f‘_fl é\%é@‘igp?g%’g% %38 ob ’aiaﬁie%l. oh
the transesterified fat_B, 0.5% by, _mass_pof each, of o
P BT STt o cees 0P aeliBE e BB 88081 oo™

@&a% eﬂ?‘irhgeos .15.41‘;%{'}3 @ﬁaé‘uge?asgli) %%ESJBL hisés Ea%r&sif%rred to

conmer cial Ty avai prod was~ a
di ssol ved at rat ure. of

St TR T SO0 - TS LT, Foieh ot (Tgutes,
§¥Hr%fue§%gsof the samples was measured.

As a result of the test, it was confirmed that it was
possible to achieve the accelerétion of the transesterified
fat A crystallization by adding the sorbitan fatty acid
esters of the samples 1 to 11. Meanwhile, the sorbitan
fatty acid esters of the samples 12 and 13 and the
commercially available product A were unsuitable for use

since it was difficult to completely melt them in a fat by

heating. The results were shown in Table 2.
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for 30 mnutes. After that, each sanple was
transferred to a constant-tenperature bath at 0C,

and, after 3 mnutes, SFC of each of the sanples was
measured. 10 As a result of the test, it was confirned
that it was possible to achiewe the accel eration of
the transesterified fat B crystallization by adding
the sorbitan fatty acid esters of the sanples 1 to
10. Meanwhile, the sorbitan fatty acid esters of the
Bappd es 12 and 13 and the 15 commercially avail abl e

product A were unsuitable for yse since it was
di fficult] to conpl tsebyismedct ot IRTIH a fat Y. cia o
heati ng. {The resulfs V\m‘aeeshow%hﬁn{abl e 3. 735" Tabl Ginutes)
Sompab8ti@fI T1 Call O% %ogﬁgr DITO Ex%a)é acl d SFC rate
ranseS'erlfle X5 29.7
Errtneys 8 (13 mi nut es? Ve T@ Cbnt
Eth sestlerdshbed: fat B o y) 4b. 953 Pal m l ¢ 45.8
( [wl 1 ')lnbi\n/ 2004 At Al ct Aany oL 7 atG;\qi fite%;\q: v@lnP a
L\J QCI.II £ LJd 70U U 70U AT UT QL o Al \v) T . O I mnr uviry
E%afm%?eﬁ‘% gl € 2 329%°35% acj dFst earalcgd,gaé aﬁl@ghgj 43.2
) 1)
letl anpl . _5 Sagpl e 3 BY9% 350 acl edisi\ari C 14.0
%? aC| T acid/stearic acid
Palmitic
Example 15 Sample 4 42% 34% acid/stearic acid 42.8
Example 16 3ample 5 42% 38% Palmitic acid 45.2
Palmitic
Example 17 Sample € 45% 34% acid/stearic acid 40,9
Example 18 Sample 7 45% 37% Palmitic acid 44.6
. Palmitic
Example 19 Sample 8 47% 34% acid/stearic acid 38.8
Example 20 Sample 9 48% 37% Palmitic acid 44.6
Palmitic
Example 21 Zample 10 49% 32% acid/stearic acid 37.1
Example 22 Sample 11 51% 34% Palmitic acid 41.8
Compazative| o o nle 12 26% 4% Palmitic acid | nSuitable
Example 9 for use
Cemparative Palmitic Unsuitable
Example 10 Sample 13 27% 39% acid/stearic acid for use
Comparative Palmitic
Example 11 Sample 14 68% 248 acid/stearic acid 0.5
Cemparative : Palmitic
Example 12 Sample 13 L% 18% acid/stearic acid 29.7
. Commercially .
Comparatiwve available 3% 5% _ Palmlplc . Unsuitable
Example 13 acid/stearic acid for use
product A
. Commercially A
Comparative available 37% 13% . Palmlplc . 34.8
Example 14 acid/stearic acid
product B

(Crystallization speed Comparison Test 3)

50 parts of coconut oil, 40 parts of palm stearin, and
10 parts of extremely hardened rapeseed oil were mixed, and
0.3 part of a metal catalyst (sodium methoxide) was added
to the mixture, and then subjecting the miiture to a non-
selective transesterification reaction under vacuum at 80°C
for 1 hour followed by purifying the mixture in accordance

with an ordinary method, and thereby, an transesterified.
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Exanpl e 26 Sanple 4 42% 34% acid/ stearic 51.0 acid
Exanpl e 27 Sanple 5 42% 38% Pal mtic acid 54.3

Pal mtic Exanple 28 Sanple 6 45% 34% aci d/ stearic 50.5
acid Exanple 29 Sanple 7 45% 37% Pal mitic acid 54.3
Palmtic Exanple 30 Sanple 8 #7% 34% aci d/ stearic
47.8 acid Exanple 31 Sanple 9 48% 37% Pal mtic acid
50.3 Palmtic Exanple 32 Sanple 10 49% 32%
acid/stearic 47.8 acid Exanple 33 Sanple 11 51% 34%

Pat it vesaeb€a46ed. CompacatiruesSawRire fi2RE%t44% 0.5% by
Palmtic acid Unsuitable Exanple 16 for use

foppabat k¥enPalEMmthiC sURsdichablra r thxamle Lt Sy dided in
27% 39% aci d/ stearic for use acid™ Conparative

PabAutteonExampbeei81Sapphe 144 9%%%4%?%8 q@gt%ﬂﬂ‘%he

45.2 acid Conparative Palmtic Exanple 19 Sanple 15

Fdfd 8% a¢h ¢/ 84821 hp14500800E s FORPA & W& added to be
Commercially Palmtic Unsuitable Exanple 20 avail able

§&%&§Z%%§9i84§58§%E8 gerauﬁgmperature of 80°C, and each

sample was retained in a constant-temperature bath at 60°C
for 30 minutes. After that, each sample.was transferred to
a constant-temperature bath at 0°C, . and, After 3 minutes,
SFC of each of the.samples was measﬁred.

As a result of the test, it was confirmed that it was
possible to achieve the acceleration of the transesterified
fat B crystallization by adding the sorbitan fatty acid
esters of the samples 1 to 10. Meanwhile, the sorbitan
fatty acid esters of the samples 12 and 13 and the
commercially available product A were unsuitable for use
since it was difficult to completely melt them in a fat by

heating. The results were shown in Table 3.
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product A acid Conparative Comercially Palmtic

Exanpl e 21 available :3:7 %
(Experi nent al

product B

accordi ng

t he physi cal

acid

to the
pr oper

ties

13% aci d/ stearic 46.1

) Production of Sheet-I|ike
Mar gari-ne) Sheet-I|ike margarines were prepared

outlet imediately after the 33 preparation were
eval uated. The transesterified fat Cin Table 4 was a

Tt le abt ai ned by foll owi ng process:

5 conpositi a2 .shown in Table 4, and
t hereof at a sheet nozzle

30 parts of palm-

94_'___65_p_art's of B lmcctearin rt o 5 _of
’ o l]Sorbitpld " T
extrenel y | har dened |[Fapesteetior | e xed,. and 0.3  swc
art of @ netal catal y§t*¢(sodj usndeet hoxi de)” was adddgirutes)
tomtretivat xt ure, and then sublecting the mxture td a
: ! . 1sesteriTied fat nly) 45.0
nERrReE briive transesterificaiian rpart|%% under
P i3
vacyum a1 | 80C for 1 ho_g%%f ol I owed by jpur FEYEatEthe .
m xture 1 n accordarjce w 10 an ordi nary nggiﬁod, and
thereby, an transegieriftied Taf C WwWaS| oDkaimMieds 1ne
neaseiceient Selhar dgness 2Was cafri &t out dydusengca 56.9
rheometerlwith a pll i i ter #4100 mh at
3 O 5
%.hohl & speed;of, § ol uip. 15 Table 4 Cofflative | o
Exanpl e 34 Exanpl e |35 Conparat| ve npar at | ¥8q anpl e
22 Exanpl e 23 Exanple 24 Commerci alT Sor beiapiat Ty
Notraidded | Séample 46 |Sanpked 6 Sanpl #%15 |y %Piai‘sltgbﬂlie 51.0
acl
Example 27 Sample 5 42% 38% Palmitic acid 54.3
Palmitic
Example 28 Sample 6 45% 34% acid/stearic 50.5
acid
Example 28 Sample 7 45% 37% Palmitic acid 54.3
Palmitic
Example 30 Sample 8 47% 34% aclid/stearic 47.8
acid
Example 31 Sample 9 48% 37% Palmitic acid 50.3
Palmitic
Example 32 Sample 10 49% 32% acid/stearic 47.8
acid
Example 33 Sample 11 51% 34% Palmitic acid 46.1
Comparative s . Unsuitable
Example 16 Sample 12 26% 44% Palmitic acid For use
. Palmitic .
Comparative . . Unsuitable
Example 17 Sample 13 27% 38% ac1d/s?ear1c for use
acid
; Palmitic
Comparative . )
Example 18 Sample 14 66% 24% ac1d/sFear1c 45.2
acid
. Palmitic
2;2§;;i}?2? Sample 15 71% 18% acid/stearic_ 45.0
acid
. Commercially Palmitic
Comparative available 31% 57% acid/stearic Unsuitable
Example 20 ) for use
) product A acid
. Commercially " Palmitic
Comparative | available 37% 13% acid/stearic 16.1
xample 21 .
product B acid

(Experimental Production of Sheet-like Margarine)

Sheet-like margarines were prepared according to the

compositicns shown in Table 4,

and the physical properties

thereof at a sheet nozzle outlet immediately after the
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acid ester product B 0.06%0.2%0.2%0.2%
Transesterified 17% fat A Transesterified fat C 15%
Pal m oi | 35% Soybean oil 16% Salt 1% Wter 16%
Lecithin 0.3% Monoglycerin 0.1% fatty acid ester

Har dness at outlet; rheoneter 3820 160 180 125 140
value (g) 34 As a result of the preparation of
sheet-1i ke margarines, Exanples 34 and 35 to which the
sanple 6 was added exhi bited satisfactory physica
preagrerd i esn ofebe seifdlcaead . har dness and firmmess as a
state at the outlet owng to the acceleration of
crystEid i zadnons tdenhivil | Bat aC sharebhé theasutl éatof
each of Conparative Exanples 22 to 24 was soft due to
esaffecilent feY st bhdr i gadbeo@ms: and it was difficult to
obtain a product in the formof a sheet. 10 (Mgration

- Ruppession gEircdi Conparpsots TeBtpd)mO0s b8 bynmasdot parts

each of the sorbitan fatty acid ester produced in
& adlich drdT EXRRd En &d (BR0PE €2 ®) oBNOwere mixed, and 0.3 part

of a metal catalyst (sodium methoxide) was added to the

mixture, and then subjecting the mixture to a non-selective
transesterification reaction under vacuum at 80°C for 1
hour followed by purifying the mixture in accordance with
an ordinary method, and thereby, an transesterified fat C
was obtained.

The measurement of hardness was carried out by using a

rheometer with a plunger having a diameter of 10 mm at a

table speed of 5 cm/min.

Table 4
iﬁiﬁ;ﬁi:%;; Example 34 | Example 35 iiii;;if%;$ iiiiéiﬁ:i;f
Commerciall
Sorb?tan'fatty Not added Sample 6 Sample € Sample 15 |y available
acid ester ‘ product B
0.06% 0.2% 0.2% 0.2%
Transe ifi
f:geglfxed 174
Tran 1 £
s;zieélfled 15%
Palm oil 35%
Soybean oil 16%
Salt 1%
Water 16%
Lecithin 0.3%
Monoglycerin 0.1%
fatty acid ester -
Hardness at
outlet; rheometer 120 160 180 125 140
value {g)
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commercially available products B, C, D, E, and F was
added to the hardened oil (fat D), which is obtained
by 15 hydrogenating the palmmd-fraction to the
melting point of 36C, to be conpletely dissolved at a
tenperature of 85C, and 1 g &4 each of the m xtures
was poured into a ring (inner dianmeter 15.9/19.8 mm
height: 6.4 mm) for neasuring a softening point (ring
and ball nmethod), followed by 20 solidification in a
constant-tenperature oven at OC for 2 hours. After
the solidification, the ring was placed at the center
of fidded popert (Hb.tRe greprietiod2bfnvheandlliebt to
stand still in a constant-tenperature oven at 30C for
12r P 1Y04K 5. F35mp PE4 €84 t BRdSBE | LoSkANEhNEheaBaAPRENG was
of the fat penetrated frominside the ring to the

dddd€repanel t 8 Ss a FESBHEEHr{ Opﬁlfls 81 NgrappenetEabifon
ratio. The commercially available products C, D, E

ANk o i S e Lrdise d O 4ouss i HaREBECchal bysayakl 8bl éhe ocutlet
product C. sorbitan stearic acid ester (trade nane:

F088 3:@5%&: ea?é@éléi:&@lbﬁnof a@g si?g_%_lz§9£9ht &MEXH@hlle, a

content: 29% nmanufactured ken Vitamn .
i A0 QM‘Eié‘Ué(faéQé}lna@fec&ﬁpﬁgk@hPe 8QhRbEBY 22 to
behenic acid ester (trade nane: Poem

t f t: %
£pteld é&?éh&{% r@éken Vg/tlcfé’ﬁp'éﬂzsfé{?fs.%‘g@is{i aﬁé b+ was

manuf act ur e amn Commef ci a

Avedd &Hte 19:50%31# p;%é’@lhcyge{ﬁntlt@t Eé{rzﬂcbg a sheet.

(Migration Suppression Effect Comparison Test 1)

0.5% by mass of each of the sorbitan fatty acid ester
produced in Produétion Example 6 {sample 6} and
commercially available products B, C, D, E, and F was added
to the hardened oil (fat D), which is obtained by
hydrogenating the palm mid-fraction to the melting point of
36°C, to be completely dissolved at a temperature of 85°C,
and 1 g of each of the mixtures was poured inte a ring
(inner diameter 15.9/19.8 mm; height: 6.4 mm) for measuring
a softening point (ring and ball methéd), followed by
sclidification in a constént—témperature oven at 0°C for 2
hours.

After the solidification, the ring was placed at the
center of filter paper (No. 2; diameter: 125 mm) and left

to stand still in a constant-temperature oven at 30°C for

24 hours.
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15 ester (trade nanme: Poem J-46B; manufactured by

Ri ken Vitamn Co., Ltd.) Comrercially avail able
product F:. sucrose fatty acid ester (trade nane:

Sugar ester P-170; manufactured by M tsubishi- Kagaku
Foods Corporation) 20 As a reslt of the test, the
m gration suppression effect achieved by adding the
sorbitan fatty acid ester of the sanple 6 was
confirmed such that the mgration of the fat to the

filtexfpapethérominsisdentibegri Bg wWaAsufUppressedfaand
the penetration ratio was |ow. The results are shown -

PénédtrJiodd ef bom 36ns1@8l ené EShgrtbi enti fﬁﬂlgéﬁzbbb? r was
Penetration rate type content Fatty acid rate (%

DaF & | 8 Ex08Phen25a PahetthatoR eaky).25.0
Palmtic Exanple 36 Sanple 6 45% 34% aci d/ stearic

16. 6 Acd d-ofREPar 211 yea GRIMMBE¢bapkyafat 91 &l CpEXaNMPLEd F
26 avail able 37% 13% aci d/ stearic 23.5 product B acid

sopayatiye Geonercially Palmtic Exanple 27 avail abl e

72% 29% aci d/ stearic 24.5 product C acid Conparative
éfgﬁ%@f&i@iiy &arphis?8 avahlapl e. 643 édaRebenieiacidi g
ester (trade name: Poem 5-65V; esterification rate: 72%;
sorbitol-type Contenﬁ: 29%; manufactured by Riken Vitamin
Co., Ltd.)

Commercially available pfoduct D: sorbitan behenic acid
ester (trade name: Poem B-150; esterification rate: €7%;
sorbitcol-type content: 24%; manufactured by.Riken Vitamin |
Co., Ltd:}

Commercially availablerproduct E: polyglycerin fatty acid
ester (trade name: Poem J—46B; manufactured by Riken
Vitamin Ceo., Ltd.)

Commerciaily available product F: sucrose fatty acid ester
(trade name: Sugar ester P-170; ﬁanufactured by Mitsubishi-
Kagaku Foods Corporation)

As a result of the test, the migration suppression
effect achieved by adding the s&rbitan fatty acid ester of
the sample 6 was confirmed such that the migration of the
fat to_the filterrpaper from inside the ring was suppressed

and the penetration ratio was low. The results are shown

in Table 5.



10

15

product D Conparative Commercially Exanple 29

avai | abl e Pol yglycerin fatty acid ester 24.0 product
E Conparative Comercially Exanple 30 avail abl e
Sucrose fatty acid ester 15.3 product F (Mgration
Suppression Effect Conparison3kest 2) 0.5% by mass of
each of the sorbitan fatty acid ester 5 produced in
Production Exanple 6 (sanple 6) and the comercially
avail abl e products B, C, D, E, and F was added to the
Tatld 3o be conpl etel y di ssol ved at a tenperature of

SSC and {'\ g nF nar\h nF 1 a mxf H-eSs—AaSs pnllrnrl |r*fn

' terificati {tol- |
a plastig cup havi rEﬁf Sﬁi Ligiiné?n g)fp%‘:r%og o §f 765y ramcaraeg;af%m
%Sllﬂl%y'at_{'\y UI 4U TTTTY I UI I UVVUU U) SUT T UT T L.d.ll UlT T11T g
%ﬁgg{ltﬁ tenperature o@entat(faa@footy)z hours After 25.0
the—sotTdrfication,Tfrttet papet (No—2Twigdt s o 6
Mnanped ght|: 2001.8) [was per pendi culiag !y DLme eRfctihe 15,6
surface offl the cup and left to|stand stilll i &cia

constant Jd8ertrenperature oven at 30C for P4 rabiirsc .
%itﬂ%élg r;g ser3famgz st andli’ng, tthe aabunt {Heigheyicof 23.5

he fat—pd néF?’dBFEfﬁ flrom-the cyp—to-the i lfﬁ(?ldnannr

TTTT—1

iespare asur|& esul §,,0f the t . th Féﬁlcn
sﬂf@p}Pl&%@'fcnpr Kgblél achllc}a2\/ed by ad ?%g t1aeCls ﬁElartlél:r 24.5

a‘fay aci JcGsERIia0ly| D LNe sanple 6 was gonfirmed guch

%f‘am Thein granaior of therd at §o thesfil{emepapesniafrome.o

spPuaypt Essed and the]| height ot the fat

pefel-tat edctoetdiel il t er paper was | ow.

available Polyglycerin fatty acid ester 24.0
Example 2% product E
Comparative Come,mlally .
Example 30 available Sucrose fatty acid ester 15.3
p precduct F

(Migraticn Suppression Effect Comparison Test 2)

0.5% by mass of each of the sorbitan fatty acid ester
produced in Producfion Example & (sample 6) and the
commercially available products B, C, D, E, and F was added
to the fat D to be completely dissolved at a temperature of
85°C, and 50 g of each of the mixtures was poured into a
plastic cup having an inner diameter of 65 mm and a height
of 40 mm, followed by solidification in a constantw
temperature oven at 0°C for 2 hours.

After the solidification, filter paper (No. 2; width:
10 mm; height: 200 mm) was perpendicularly placed on the
surface of the cup and left to stand still in a constant-

temperature oven at 30°C for 24 hours. After the still
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-The results were shown in Table 6. Table 6

Esterification Sorbiol- Fatty rate type Y acid (nm
content Conparative Cont. (fat D only) 76.3 Exanple

31 Palmtic Exanple 37 Sanple 6 45% 34% aci d/ stearic.
48.7 acid Conparative Commerd@7ally Pal mtic Exanple

32 available 37% 13% aci d/ stearic 55.5 product B acid
Conparative Conmercially Palmtic Exanple 33 avail abl e
72% 29% aci d/ stearic 76.3 product C acid Conparative
Coamerog al tlye Exaophe Bde byt ) abkethéd% 24 Beheniratadi drom
69.0 product D Conparative Commercially Exanple 35

tehvai dabl o Py gf yTest npdpét ywasi degstieed70. 0 product

E Conparative Commercially Exanple 36 avail abl e
Sucrase 4 atdyubei dresherctddc 3 tpeogugtatidf sug§ression

(Crystallization speed Conparison Tests 4 and

f 410S Sa i 1 £RED 19§ é&&ﬁ%ﬁrbﬁéa@of@iﬁ&naﬁégt§sbéid ester of

produced in Production anple 6 (sanple 6) and the

1.0%

the sample 6 was confirmed such that the migration of the

-fat to the'filter paper from the cup was suppressed and the

height of the fat penetrated to the filter paper was low.

The results were shown in Table 6.

Table 6
Esterification | SOrPitel- , Height
rate type Fatty acid
content (mm)
Comparative ;
Example 31 Cont.  (fat D only) 76.3
Palmitic
Example 37 Sample 6 45% 34% acid/stearic 48,7
acid
Comparative Commercially Palmitic
available 37% 13% acid/stearic 55.5
Example 32 .
product B acid
. Commercially : Palmitic
c . . .
omparative available 2% 29% acid/stearic 76.3
Example 33 .
product C acid
Comparative Commercially
available &7% 24% Behenic acid 65.0
Example 34
product D :
) Commercially
Com . . .
parative available Polyglycerin fatty acid ester 70.0
Example 35
product E
Comparative Commercially
P available Sucrose fatty acid ester 70.3
Example 36
product F

{Crystallization speed Comparison Tests 4 and 5)

1.0% by mass of each of the sorbitan fatty acid ester

produced in Production Example é (sample 6) and the
commercially available products B, D, E, F, and G was added

to a fat E obtainéd by mixing 90 parts of the
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commercially available products B, D, E, F, and G was
added 15 to a fat E obtained by m xing 90 parts of the
38 transesterified fat B and 10 parts of palmolein
(iodine value: 67) to be conpletely dissolved at a
tenperature of 85C, and each3®anple was retained in a
constant- tenperature bath at 60C for 60 m nutes.

After that, each 5 sanple was transferred to a
constant-tenperature bath at 15C or 20C, and, after 6
mangesteSEC of fachBoéndhe0 sanpkesfwpslneassiad.(idbHéne
conmercially avail abl e product G was as foll ows.

Gohreer cé6a) | yo avai tabbeepeddudi sGolgbyiceti & tampgracutde of
ester 10 (trade name: Poem B-100; manufactured by
FRden Wid ¥ddh Gampld by AscAidasud Hicdhecdest, the

acceleration of the fat E crystallization achieved by

tdip e d O Ofn the sOvDIdan of Afivuaed d estedr Olfhéf‘e each
sanple 6 was confirmed in both of 15 15C cooling and

Fp LOO A NG r IMEE & £5e T 0 WeT 8o8bO¥AL L RemFabbeufe BYth at
Table 7 (15C cooling) Esterification Sorbitol SFC

Tsece ot yRecFakhy, aSEge§66 GoRLeRls, "%@%t%%)each of the
Conpar ative Exanpl e 37 Cont. (fat E only) .5

£ 138 Sapl e &3 45% 34% Pal mitic 45.7
acid/stearic acid

The commercially available product G was as follows.
Commercially available product G: glycerin fatty acid ester
(trade name: Poem B-100; manufactured by Riken Vitamin Co.,
Ltd.)

As a result cof the test, the acceleration of the fat E
crystallization achieved by the addition of the sorbitan
fatty acid ester of the sample 6 was confirmed in both of
15°C cooling and 20°C cooling. The results were. shown in

Table 7.



Commercially Conparative Palmtic

avai |l abl e 37% 13% aci d/stearic acid 42.3 product

Exanpl e 38
B

Conparative Conmercially Exanple 39 avail able 67% 24%
Behenic acid 30.0 product D Conparative Commercially
Exanpl e 40 avail abl e Polyglyc&% n fatty acid ester

37.0 product -

E Conparative Comrercially Exanple 41

avai |l abl e Sucrose fatty acid ester 42.1 product F
Conpar ative Conmercially Exanple 42 available dycerin
Tab ey HC[IE%5hﬁHoyﬂhg3 product G Table 8 (20C coollng)

Eotcllf= at 1 Qr\rhlfnl QEP ralta f\lno Eaff\l actd /
utl \JII UTTOT L y AT O SFC
cont ent nj nut es) Cln$@rahtMﬂoEiﬁ 43 gbg; fat E 6
only) 14.]3 Exanple |39 Swtple 6 g13t4% Pal Mt 1T 32. i naces)
: rc acid Commercralty Conparative avar tabt g
70 3% Fal i ti c 28.9 E5cRipl €4l Product B 25.5
%ggghgggdrlg agld forpar gt ve TConuer cir al' T Yalmitic 15.9
acid/stearic acid
. Commercially s
Comparative | © . ilable 373 13% | Palmitic 12.3
Example 38 acid/stearic acid
product B
Comparative Commercially .
Exanple 39 available 67% 24% Behenic acid 30.0
product D
Comparative Commercially
Example 40 available Polyglycerin fatty acid ester 37.0
product E
Cemparative Commercially
Example 41 available Sucrose fatty acid ester 42.1
product F
Comparative Commercially
Ex;;ple 42 available Glycerin fatty acid ester 40.3
product G
Table 8 (20°C cocling)
i SFC
Esterification_sorblt01
~type Fatty acid (6
rate ) )
content minutes)
%ﬁgﬁ;ﬁﬁ:fﬁf Cont. (fat E only) 14.3
Palmitic
Example 39 .
xample Sample & 45% 34% acid/stearic acid 32.7
. Commercially o
Comparative | T ailable 37% 13% _ Palmitic 28.9
Exanple 44 acid/stearic acid
product B
Comparative Commercially
Fxample 45 available 67% 24% Behenic acid 14.9
P product D
. Commercially
c t \ .
ézE:ETZJQEE available Polyglycerin fatty acid ester 19.8
. product E
Comparative Commercially
fyxample 47 available Sucrose fatty acid ester 22.7
P product F
. Commercially
Comparat . . :
Ex;;ple 22? available Glycerin fatty acid ester 25.7
preduct G

Brief Description of the Drawings

Fig.

1 is a graph showing the results of
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Exanpl e 45 avail able 67% 24% Behenic acid 14.9
product D Conparative Commercially Exanple 46
avai | abl e Polyglycerin fatty acid ester 19.9 product
E Conparative Commercially Exanple 47 avail abl e
Sucrose fatty acid ester 22.7 4@product F Conparative
Commercially Exanple 48 available G ycerin fatty acid
ester 25.7 product G5 Brief Description of the
Drawings Fig. 1 is a graph showing the results of 40
crystallization speed conparisen test 1.. Fig. 2 is a
graph show ng the results of «crystallization speed
conparigonzt est a2grkpg. sBowing @hapheshawsng 1t he
results of 5 crystallization speed conparison test 3.
ErgstédliszatgbapBpsBawcBgphhke soasttelss of,
crystallization speed conparison test 4. Fig. 5is a
gr aphrshowsngst Eegkﬁglol' EBo@fingChyst aklshzatd o speed
conparison test S. 10 41 CLAIMS 1. A fat

erystalhization apeeherahphreQBR! ikeisRg3a sorbitan
fatty acid ester having an esterification rate of

Fig. 4 is a graph showing the results of
crystaliization speed compariscon test 4.

Fig. 5 is a graph showing the results of

crystallization speed comparison test 5.
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5 28 to 60% and a sorbitol-type content of 20 to 40%
2. The fat crystallization accelerator according to
claim1, wherein the content of palmtic acid and/or
stearic acid in 100% by mass of a constituent fatty
acid in 10 the sorbitan fatty4dcid ester is 90% by
mass or nore. 3. A fat conposition conprising the
crystallization accelerator according to claim1 or

2.
' CLAIMS

1. A fat crystallization accelerator comprising a
sorbitan fatty acid ester having an esterification rate of

28 to 60% and a sorbitol-type content of 20 to 40%.

2. The fat crystallization accelerator according to
claim 1, wherein the content of palmitic acid and/or
stearic acid in 100% by mass of a constituent fatty acid in

the sorbitan fatty acid ester is 90% by mass or more.

3. A fat composition comprising the crystallization

accelerator according to claim 1 or 2,



