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the tri Iy §nt9 es& edd tﬁé}ﬁn sUJ are
within the flﬁ'ﬁggﬁnnﬂ f@ﬁs.qn trmtﬁe%résa&tm&mnt l nvent ion, the follow ng
~conditions are provid Since the presence of a'large anpunt of SSS
Is not desirable in VI ew of the nmelting property in the nouth, 1 to 5 nolar
% particularly 1 to 3 nolar % of SSSis present, since it is apt to
accelerate the solidification velocity of chocolate by cooling and to

I npart fat bl oomresi stance Although the SSU corrponent corresponds to the




10 the SSU structure, a saturated acid is bonded in the [err]-position of
the triglyceride structuré. In other 10 words, SSU and SUS are different
fromeach,other in the crystal transition velocity and an excel |l ent
honogenedbus conposition cannot be obtai ned from SSU by a cofffeht328,842 B
tenpering treatnent. SSU has physical properties close to, but not

identical EQmidd9se of SSS and-the presence of a large anpunt of. SSU is not
desirabl e. Thuagny&eaa&cotmﬁbn&mh iffSfe nt Rkl 64 Ur 865 Y5 SUeSSs, 50BIUSY dMalILAIL Whre Of
SSU i s pr esigtaihed akBording to ofdanid gyntiidaie ahd soblestdiapnetin and/ocgindaiomadtogaple

rel ated toThdsesiStidlycasidp mwenﬂveqsntmam pBopefopnntions toeptairdfouritdglfcatidey | ess
than'*\& n®| ?’“W""B‘% Fg%% ept YE?ﬁ?‘"F 'Vﬁ?’ gé?l‘f""’sg 'L?S@’"PWS'&?(EI' {Exaraple 1), &
i nfl uénce HE"?'H@ ) gle §f and Wtr shewn L8Rt ute to nmake the -
tenpering operation of chocolate difficult and further to soften the:

chocol ate, thereby maki,ng melting property
in the nouth. 20 - oug%t%%,@%b%ksg‘gtﬂgﬂg%%r%%o p%?e grred ‘as a-
conponent of a cacao butter substi (Exemeples 1, 3, 8, 4)ess 20 harnful than USU.
Less than 6 nolar% particularly less than 4 nolar %of UUU is present,
since an excessive affount -of UP0 CaUSES P TEHATGklaSmscenta’sr TTE] ti ng poi nt  of
.the cacao butter subg$trrigiuteeide a |reidlyeeriden] i n ﬁ;b@céﬁi@b ﬁ‘ﬁ?ar %ption vel oci ty

t her eof upon cool i ng|aempoytioncall| eamponey -bf f" | since the UUU cpnponent is
easily separated out |froM¥the ¢hd®Fhe | iRsueSat 4 oont enberpt ure when it
is used 25 for .chocolfate prepafaksPn. 2 |40.0 45.0 15.0 0.0 0.0
25 The saturated fatfy acid radicals in jthe SUS triglyceride
conprise palnitic dcid radical§, S eaPi c| B d3°rQad|1Qz%1I 88.4nd5Arp
radi cal s. The unsatufat ed fatt%l g,ggd7§a|é§a,l Sad:) 116 /S tggg _
conmponent conprise ofeicl acid fadical's and linoleic¢ acid radifcals. As the
unsaturated fatty acid radical |i B hd6[ i8] pt5d t i %h, 5&7 dPLik aci d radi cal
is preferred. Linolejc acid hag ggyappar e__nt__gf_f_e_ct_as__l_f_ 30 _the amount of
SUW is increased: Thys, if lingleic acidi1s p ge anount, the
proper bal ance 30 bgtween SUS|alHUSUR ifs 010510 QancDQ heg-@bys.0he desi red
properties. of thermalTesSTSTaM{ESdTE '

onponent
chidic acid:
yceri de

00 V8010 "8 0.0

resi stance are di m nished. Thelanpunt of . i no e| C aC| d 'radl ¢ is, .
therefore, | ess than|20 nolar ¢, Sfhsed gresithesstdot &.7 ussat us.at ed fatty aci d :
ble - - -

radi cal s. Further, although the¢ nponent |s spens

constituent of SUS, f{he gpresenge Qg 28 %Qg ma)qJ th{; P%g onmponent is
not preferred. SUU 19 |13.3 167 3.3 6003561‘5~ea80n why the
presence of a large armunt of POP.is undesirable is that partfcularly as
conpared with other ferr]-oleyll- 4V efr]|-8i%satsef raﬁ‘%ds‘l9|§l7yc rides in SUS
conponents, POP has rel ativellyybgwes dogpatigd | idy vs.6 higaclpo butter and
causes a reduction i. the rv'eit_i na hqi nt thnrnnf’ therehv reaqi r_i.ng an
excessive cooling infthe tempeli M st&p [0-9%cHSDb B R8pafhtfon. As a
~result, the viscosity 40 incregqsggpf §hq phoclat &.¢ Sag.gmagkapl e which
rakes the operation difficult and furthdgr the bloom 40 resisgance and theée
t hermal resistance o th@ choc¢l 8¥% 69 e |28QucHeP urﬁhvé?&bl 93a- descri bed
above. Thus, the anoyin f POPLi gygr gf erlgy Qloyéqf dat ar % based on
the total SUS conpongnts. The {atty acid radi stri utlon of the
triglycerides in'thefcacao but{eWS\$ubgt i{t1Gi0c 200 t I3 ppBGen6.7i pventi on can
vary in a wi de range| unless the tty 4dc C ed .

sel ectively and excllisively to '4gbgnl§ cnlg%r a?qcaladogFgareegggn e, in SUS
conponents, a case erein theftsssgl y&erndm cAmosi t8.0 ute.og &GOS i s 45
limted selectively §nd exclus vg#l‘g 9 RUP,~ StUSt or “AUA is' n

the present inventiof. A case ph i'n”alretativety-arge~amu
StUA is contained therein is i pcbusledsi 1} foloe 43ta glzyxem de ¢9
the present inventiop. A¥ a majter of cqurse, a tri ceride
PUSt, PUA, StUSt, St{A and AUA|aP di&tdi B &7 s t% g?:ﬁledsian
“invention. 50 As|descri bed|apgye 3n |dglgai isathﬁeca@go blgt
substitutes of the plesent invention haje excell ent 50. phlysi cal
properties |like thos¢ of cacao|bHW¥er3sybdili t ks - 83 a§19e ts owing to
the special fatty acid compoments—amttTTgryCerTde ConMpoTents' cont ai ned
therein. The cacao butter substitute of the present invention can be
prepared fromtriglyceride conpositions obtained by organic synthesis
and/or fromnatural oils and fats and processed natural oils 55 and fats.
The organic synthesis of the triglyceride conpositions can be effected by,
for exanple, the 55 process of R 0. Feuge, et al. [J.Phys. Chem Vol. 58,
p. 64(1954), J. Aner. Ol Chemists Soc.Vol. 48, (p. 1 16 (1971)1. The desired
respectl ve tr| o] yer| de corrponents (such as SSS, SSU, SuUS, SuU USU and UUU)
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hg fol l owing exanples further illustrate the present i nvention. 5

“GB P2 028 862 B Exanples 1 -4 Triglyceride conponents having different

%r ctures of SSS, SSU, SUS, SUU, USU and UUU were obtained according to
_orf8ni ¢ synthesis and solventfractionation and/or col ufi® 8h028862d% aph§ .
hose six triglyceride conponents were mixed i n proper proportions to
obtain four triglyceride 5 conpositions. The conponents of those four
triglyceride conposi 1| ons, -i.e. conpositiforrstal fa(tExanpbnmoﬂénts 11 (Exanpl e,

2), 111 (Exggglveefgﬁ ndfrwm;. dpeafnagemy -af e shovvn("\Oﬁ"’thI e 1. TABLE 1
Conponent s y¢eride® ¢ ions (Exanphes 4, 24 3. 4)|Fatty acid

conponent s |of Tr iglveeride "~ Triglvceride trialycerl des (m)l ar % P
conposi ti of conpon&apP Nol3.6 PLP - (rzw 24.90)21.3 Po.1 334 5A 0 L SSS
2 40.0 45.0 15.0 0 26.7. 30.0 10.0 28.3 5.0 SUS
% %627 Tooco 2o b8’ 3°0“50P'§§uu f6] 13.3 15.0 5.0. 5.7 10.0 USU
0 UuwuU 2- 0.0 " 0.pPOA. 0 1085. BLA15. 3.8SES 3 40.0 50.0 50. 0O 0.0 0.0
SSU 2 46.7 133.3| 6.7 30 0 % 3 QUS| 70 26.7 33.3 6.Y 30.0 3.3

Il SU 19 POSy T $L¥ 3 3lo 6.7 SLJ 19 1B.3 16.7 3.3
60.0 6.7 UUU 5 GtodA O11(s &@ 906,00] 10.0 SSS 3 30.0f 60.0 10.0
0.0 0.0 S$U 1 0.0 -40.0 6.7 30.9 3.3 SUS 60 ~ 20.0f 40.0 6.7

30.0 3.3 i1 Sus| A0A31 18, H-A20. 831 3.3 60.0 6.7 SUB 31 10.0
20.0 3.3 [6U. U ©.7|PoP 144 BOPU 4@ %_15.2%'9 bUs B 384 7430} 3 0.0
0.0 0.0 90.0 10.0[SSs 15.0 800 5.0 0.0 0.0{IV SUS
55 10.0 |53.3 3,3|Pe%t 7 3*_310. Py 39 |. 5.0- 26.7 1.6 63|3 3.3 USU
'3 50 26.7 1.6 [63a3 3.3 MM Be| 0.0 0.0 0.0 950 5.0 6.
GB 2 028 892 By 6 [otal faity acid conponents Tri glycer| de

Tri gl yceri de conponeh8©st 22.5 StLﬁbI ar.8% Conposition - bf SUS
fraction Ng. I P St A 0 L PCP
13.6 PLP | 2.4 24 §‘°A27.%[509§EA 33'% (5.9 Post 30.6 PLSt| 5.4 POA

10.2 PLA 1.8 St[08bA 1702 ALASt 0.43[0 StOA 11.5 StLA{ 2.0
POP 8.1 PLP 0.0 |16.4 328 55 408 45 |
POSt 324 PLSt 3.6 |
POA 54 PLA 0.
Stost 32.4 StLSt 3.6

| stoa 108 swA 1.2
ACA 08 ALA 01| . |
POP =~ 21 PLP 0.1] 79 422 286 '44-.6_ 24
POSt 228 PLSt 1.2
POA 14 PLA 0.
StOSt  60.8 StLSt 3.2
StOA 7.6 SLA 0.4

OA0O 0.2 ALA 00

Comparatlve Examples 1—3
Triglyceride components having different structures of SSS, SSU, SUS, SUU, USU and UUU were
obtained according to organic syntheses and solvent fractionation and/or column chromatography.
& Those six triglyceride components were mixed together in ‘proper proportuons to obtain three trlglycerlde 5
~ compositions. Componenits of those three triglyceride compositions, i.e. compositions V (Comparative
. Example 1), VI (Comparative Example 2) and VIl {Comparative Example 3) are shown in Table 2.



AQCA 1:9 ALA

0.3 POP 14.4 PLP 1.6 23.1 28.9 5.8 38.
POSt 36.0 PLSt 4.0 POA 7.2 PLA: 0.8 Stost  22.5 StLSt
St CA 9.0 'StLA 1.0 ACGA - 0.9 ALA 0.1 POP 8.1 PLP

16.4 732.8 5.5 40.8 .- 4.5 POSt . 32.4 PLSt 3.6 POA  GB 2 02p g2 B -
Stost 32.4 StLSt 3.6 StOA 10.8 StLA 1.2 AOCA 0.9 ALA

ron 14 pia o TARbEgRRpond oy Mlapheche Sompehliegecs” © TGS 4

0.4 QAO 0.2 ALA 0.0 (@ommtmbmmpﬁsair,rplamsa)l 3 Triglyceride
components having .di fferent structures of SSS, SSU SUS SUU USU and UUU
wer epbt ai ned accor firmg—to—organmrtSy™ lleaﬁ'ﬁty I oEmS ot T3t | onati on

and/ or col utm chr onptagycniy . Frr.a'bmgeeil X tehigl ewe@r@n & fonponent s wer e
m xed together in pfemessitmoppreompenentt obtain three triglyceride 5
conposi tions. Conpohent™-of tho®®& M eq Frigi¥cert de %orrpbm ions, i.e.
conposi tions V (Conparatl VE EKagss € 1 2810 C £ | e 2) and VI |
(Comparative Exanplg 3) are shown in Tgble 2. 7 '

GB 2 028 862 B TABLE 2 Conpongn®¥ of 4 Tii1843y c487 deb Do%%& @poﬂns (Conpar ati ve.
Exanples 1, 2 and 3) Fatty ac dagé)rrg@néeqrag Ofs.7 Trlﬂ)y&?él dgo Triglyceride
triglyceri des (m)l at % \CONpogi tion conponent (nol ar % P
St A O L BSS~ 1 posww 70.¢ ~40-1-0.0_._Q.0 SSU{| 4 13.3

46.7 8.7 33.3 0|0 sus 90| 13.3 467 & Usu 4 6.7
23.3 3.3 68.7 0.p UL 1 “%?o_ '4.0.03'7’0-.%' ”’8 g%’ ggq 3 70.0
-20.0 10.0 0.0 0.p SSU . 3| ude.71 1303 @07 ER.15.00. godUs 90 46.7
13.3 6.7 32.7 0 p-V—Sd—t2—234-& . . Usu 2 23.3
6.7 3.3 65.3 1.3juw o | 5.3 '

" .Tsss 20 50.D 50.0 0fOssD. 03 0.48755Ks G 8873 033 3 0.0 31.7

1.7 SUS 86 33.3 §33.3 0.0 31.7 17 VIl USU 2 16. 16.7 0.0
63.3 3.3 : . SUS 90. | 46.7 133 6.7 327 07 '

Vi
o SUU. 2 1233 6.7 33 653 13 {:

Usu 2 1233 67 33 66.3 1.3
uw o . ______;____;._;____
T s 2 | 600 500 00 00 00
| ssu 6 [333 333 00 817 17

sUU 2 16.7 - 16.7 0.0 633 3.3

"uUsU 2 | 187 187 0.0 633 3.3
w2 [ 00 00 00 950 5.0




2 0.0 0.0 0.0 95.0 5.0 8

2 028 862 B 8 Total fatty acid conponents Tri gl ycerl de
ceride -conponent s ' (nolar 9% Conposition f
fr; ctglon No. : - (molar % b o B2 o 8%%3(13

4270 PLP - 0.0 13.0 45.5 '6.5 35.0 0.0 POSt 28.0 PLSt 0.0 POA

4.0 PLA 0.0 V—STost] 249.0 StLCSt 0. 0§ Ofotal fafty @cid Sbhpdnentd). O ACA )
1.0 ALA 0. |Orrig¥eride4 8. O Trigliyforide camponentsc. Y4 13. 3 (n@lae%) 33.0 0}7 POst </
27.4 PLSt  (|Gemp@iion |13, 7 O'F-"E fractiag. 3 v $8y 39 FLSy P 1 StA

3.9 StLA o1 AN |10 AR %y 1 po g o 900 B, 32.4
0.0 33.5 1.§POSt 47 PorPLSt4.0 PLB PQ@Y0 13)0 0455’LA65 36.00 ROt 23. et
StLSt 1.3 St 0.0 |StLA 0.0 _ACA 0L 0" ALA 0.0 Chocol ate sanpl es

were prepared |from cacap A9t t ef8QubLPh t UtRs| obt ai ned in Exanples|1 -4and
Conpar ative Exfanples 1- Bmcord‘{_@gpi_ﬁ t hgof pl | owi ng reci pe. Testg on bl oom
nmel ting property i®w thelnouth, heat resistance and ease of operation upon
viscosity incrlease in t1étQ%npéWn§tL§f ep°90e e carried 5 out The fesults

given bel ow wefe obtainedyon 140 stLA 0.0 ; 5

Chocol ate conppsi ti.on Caca% mass _ - 16 wt. % Cagao butter
substi tue 25 ‘Nont dfAat t eHo mALR poef _ 910 o

Sugar | — T3 66 8.0 07| 10

Lecit hin o POP. 43’8 JLP 1.0 | 484 13, 3

GB 2 028 862 A _ | PORABLE?.2 IBLatTpI es . Conpar at}i ve

Exanpl es 2 1 3 4 2 3 Bl oom resi stjance test -
[err]/[err] 24fhrs,;24 1rPs°.A'QIc1,?‘5 %’L’l‘ﬁberg‘3 .38 34 | 34

31 14 12 stOstTesg.gomswsel t ong|property in the nouthf 14

14 5 | 14 | 8 -8 a4 11 (Functional test on i

StOA 3.9 SILA 0.1
AOA 1.0 ALA 0.1

—FoF 2.8 PLP 1.3 | 82.4 824 00 335 1.8
post  47.5 PLSt 2.5
POA 00 PLA 00
stost 238, Sst 13
'StOA 0.0 StLA 0.0
AOA 00 ALA 0.0

- Vil

Chocolate samples were prepared from cacao butter substitutes obtained in Examples 1—4 and .
Comparatlve Examples 1—3 according to the following recipe. Tests on bloom, melting property in the
mouth, heat resistance and ease of operation upon viscosity increase in the temperlng step were carried
5 out. The results given below were obtained. ) 5 *

Chocolate composition

Cacao mass 16 wt. %
Cacao butter substitue 25
Non-defatted milk powder . 9

10 Sugar 50

Lecithin 04 10
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zero to less than 6 molar % of triunsaturated triglycerides, provided that the monounsaturated
disaturated triglycerides contain more than one saturated fatty acid radical.
2. A cacao butter substitute as claimed in claim 1 in which the proportions of the triglycerides are
as follows, based on the total triglycerides,

zero to less than 3 molar % of a- or a’-unsaturated-disaturated triglycerides,

zero to less than 3 molar % of 3-saturated-diunsaturated triglycerides, and

3. A cacao butter substitute as claimed in claim 1 or 2, in which the amount of - )
oleodipalmitotrigiyceride is less thant 20 molar %, based on the total f-unsaturated- a, o' -disaturated

20 1 to 3 molar % of trisaturated triglycerides,
55 to 75 molar % of S-unsaturated-a, a’-disaturated-triglycerides,
25 to 45 molar % of a- or a’-saturated-diunsaturated triglycerides,
25 zero to less than 4 molar % of tri-unsaturated triglycerides.
triglycerides.
30 reference to any one of Examples 1 to 4.

2C

4. A cacao butter substitute as claimed in claim 1 and substantially as hereinbefore described with

2C
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. zero to less than 6 molar % of a or o/-unsaturated-disaturated triglycerides,

. 15 to 50 molar % of a or a'-saturated-diunsaturated triglycerides,

v 15 zero to less than 5 molar % of B-saturated-diunsaturated triglycerides, and 15
zero to less than 6 molar % of triunsaturated triglycerides, provided that the monounsaturated
disaturated triglycerides contain more than one saturated fatty acid radical.

2, A cacao butter substitute as claimed in claim 1 in which the proportions of the triglycerides are
as follows, based on the total triglycerides,
20 1 to 3 molar % of trisaturated triglycerides, 20
55 to 75 molar % of ﬁ-unsaturated-a, -dlsaturated-tnglycendes
zero to less than 3 molar % of a- or a’-unsaturated-disaturated triglycerides,
25 to 45 molar % of a- or a’-saturated-diunsaturated triglycerides,
" zero to less than 3 molar % of ﬁ-saturated-dlunsaturated triglycerides, and
25 zero to less than 4 molar % of tri-unsaturated triglycerides. N 25
3. A cacao butter substitute as claimed in claim 1 or 2, in which the amount of -
oleodipalmitotriglyceride is less thant 20 molar %, based on the total B-unsaturated- «, a’-disaturated
triglycerides.
4. A cacao butter substitute as claimed in claim 1 and substantxally as herembefore described with :
30 reference to any one of Examples 1 to 4. 30

Printed for Her Majesty’s Stationery Office by the Coﬁrier Press, Leamington Spa, 1982. Published by the Patent Office,
25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained




