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17 FIELD OF THE | NVENTI ON The present invention is directed to
‘novel oil blends 5 suitable for use in edible products. Mre speC|f|daP

t he invention is directed to oil blends including pal mkernel oi

hydr ogenat ed pal m kernel oil, pal mkernel stearin and hydr ogenat ed palm

kernel stearin. The pal mkernel _oil_Dblends of the present invention have
flavor rel ease and texture 10 PREWeRERNEL PHE| BEE¥BSt hose of cocoa butter.
They are particularly useful as cocoa butter substitutes in edible f ood

products such as co I qne p G nd chocol ate alternative
conpositions. 15 . THE | NVENTI ON Cocoa butter
is a wdely usemhanprﬁﬁehtagpwentapadiéadirecoaﬂosbthonemrodmcbdehdsn1cocoa
beans. C%Cgaéle%{fo&gr £b¥ %%din E&E hES Y18Esa“d ‘éc%%ﬁ&&gesthﬁ a
variety of pro uc S, par |cu I'n"co gars and

ot her 20 |théBFéﬁPslﬁodﬁﬁﬁétéﬁoéélQ@é biﬁedaeenﬁéeﬁnneypeﬂmthernel
character i sily G9aeaglhites bhem0keeﬂe1te&nurgameVRekeem stassihetng Strong

demand f or coa uttg i r odu LF rom ¢oco Eﬁ

The or | QWP HA-CBE0Rt BanRoLT P ICt RERBTER sAPRePeLry SRESPONPRC
variabilitygf dhe peedeneodatantisndheftefilunpiedieteabeeaniangfsuirs the
ability n a bea plyin ns to d |ver enough
beans aﬁﬂiproﬁegggggt%l%egg a% ghgﬁgt?¥t8gﬁget Pﬁgeaéna The
uncertain aaathabﬂarﬂy vbefoéoasbeansaabdtthe suasgdcuaEedlhladubéeions in
bl ce haverbed BoolUEh sChlan! SLocBReLALIULALG BLLALARL! KAd BhoeaTRosi i ons
whi ch can e us ace o0 in conjunctfon wth natural cocoa
butter. Thé%éernéFﬂﬁﬁn&PW@@Sﬂ§ﬂ§n§re generally classified into three types,
based on their chemi cal conposition and conpatibility with cocoa butter.
Cocoa butter eq ivahg&%ggﬁgBE) are fats which 35 have chem cal and physi cal
properti conpdtib §908§——H§u§p¥§r~§9§ can be used to suppl enent
cocoa butter inCocoa butter is a widely used and much appreciated fat

composition produced from cocoa beans. Cocoa butter is used
for its flavor and texture properties in a variety of edible
products, particularly in combination with sugars and other
20 ingredients to make chocolate. The desirability of the
characteristic cocoa butter flavor and texture have long
assured a strong demand for cocoa butter and products which
are made from cocoa butter. The worldwide cocoa bean supply,
however, suffers from significant wvariability, due to
25 constant and often unpredictable changes in the ability of
different cocoa bean supplying regions to deliver enough
beans at a consistent price and quality to meet the demand.
The uncertain availability of cocoa beans and the
associated fluctuations in price have led to much effort to
30 formulate alternative fat compositions which can be used in
place of or in conjunction with natural cocoa butter. These
alternative fats are generally classified into three types,
based on their chemical composition and compatibility with
cocoa butter. Cocoa butter equivalents (CBE) are fats which
35 have chemical and physical properties compatible with cocoa

butter, and can be used to supplement cocoa butter in
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2 confectionery products. Cocoa butter substitutes (CBS) are general ly
lauric fats which are inconpatible with cocoa butter. Cocoa butter
replacers (CBR) are partially conpatible with cocoa butter. CBRs are
primarily non-lauric 5 fats which have properties internediate those of

CBEs and CBSs, and are sonetines referred to as non-| auri c cocoa butter
subst i t ut eSOPBECAICRETY| PEFSEICESs of OCREs BUdtrrre SURSLItHGEEs (6BSA| A&knat i ve

fats can bgefn@lttadllyn laurdld eftay:soﬁthc@ou&@eapc@a@atﬁbaeewaﬁhl eocdeai tler, H
(1085) | " BHIREE. EOoRR BTG RRIECT o (e dna TP Er tRI8 (1905)
Berger, K coﬁ@(aatllﬁé(ehmlt@gycocd:@( Pt te2-.79 CBR886xe plrémardilychosuilesrak
wich ares ARQ AT SR B lleened ATBNG LIRS <! BERE BEnCT Pa

types of aI ternative fats er equival ents are relatively nore
expensi ve, CRifisl e aggc@ae S@tHthtélme§ul¥§tf|etrmeds ter @sr spatlagkycl €9so@xpensi ve.

Typical ly, bth‘éQO%u@étttlth%'ébSt 'ﬂe‘&tagqe@o%tls%ﬁls\élgﬂ% bl klek@ enerbounth as
much as cocoa butter, mak mg roduct s ch use these alternative fats

econoni cal [YPESHELT ALULFTRAL ifPé St Ga@o @oﬁé’b‘ﬁ@r dn a variegyeSfarti cul ar
area in whisohireeeqa seidl,t €ors ebeinplel, eTraidnery tel ytused,i Foutrnadmpaund

coating nf ect | on rod ct I .n fac st e und
coati ngzlig:\ﬁ %@lf gj&ry%né:}%’%lslé té’m%; é ﬁgééggf (ﬁﬁgg’ ‘cocoa
butter 25 §¢ntm$rt1|at,ut\fes 1®oa§tmzeliu1pn@mt$ubsi iCGidtse stnal Fadfst, e 6 -9¢hdi@e6eér;i zed
as "lauricy ?Jg nq(n I%tgddc'&,e:q%qwfg&qgt)hen G,Igeml%ls)nagﬁ(ee of the

conmponent fa Mobst™ ‘I auri ¢ cocoa Substitutes are based on palm
ker nel oi | §isgliosunesd@dt MpishpgiicedsicoyposatefabprRéPndl sriEsrescsever al

30 processipgndnd HR@d e @txq&%,lpaqcf&y@'ésf b%Ch'lQ@%hb@_'ive fhydr ogeaatki on
and |nte{§ terification,, and these fracti and erlvatlve'f_)llgre further

bl ended WERET BN ARLEHES aﬁteoﬁt?rlﬁt&ﬁ@ ti’omﬁlr&d&&?eél&&b’ﬁ bititef cocoa
substit ut ebutitielr sulbisftfienerts arx@pefemae&veE)yarmlses e&bememver ci aypluppllivers

O 2P e EERR R LRI EE L, LGy, RIS o nbeens and
much as cocoa butter, making products which use these
alternative fats economically especially attractive to

20 consumers.

One particular area in which cocoa butter substitutes
are widely used is in compound coatings for confectionery
products. In fact, most of the compound coatings now used in
commercial confectionery are made of these cocoa butter

25 substitutes. Cocoa butter substitutes are often
characterized as "lauric" or "non-lauric", depending on the
chemical nature of the component fats. Most lauric cocoa
butter substitutes are based on palm kernel oils. 0il
industry suppliers subject palm kernel oils to several

30 processing and modifying steps, such as fractionation,
hydrogenation and interesterification, and these fractions
and derivatives are further blended together in various
proportions to produce cocoa butter substitutes with
different properties. Examples of commercial suppliers of

35 these fats are Fuji Vegetable 0il Inc., Aarhus Inc., and

Loders and Croklaan. These various fats show differences in
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3 flavor, texture, bloomstability and processing characteristics.
‘Cocoa butter is particularly desirable in part because of its unusual
melting characteristics. Cocoa butter is a 5 solid at tenperatures close to
roomtenperature, but rapidly melts at body tenperatures. Thus, unlike
nost oils g{ fats, cocoa butter nmai ,ntai ns iéﬁsepsol I d shape at room

t enper at ur £+@VOT oy bERHUDB] P17 BedPHbt tXI FPAPTICSRS1RT i s warmed in the

nout h t chaeapesaigt£8sabove 30[err]C. As a result, cocoa butter has a

uni que and desiéggloae Ltygé(%ére.andafelel J’anri hedrmuthl% (\a/vhi ch c ntrébuetze to

Its w de denmand: Eolg?\i%ﬁﬁ Rt the®nettd cHArRR Y BrP ST #9%° of

cocoa  bucfeitarendegaiabédtingcthavakténssheen. dobecod mnterthesa

mel ting %hé‘éf‘?.&eétSééﬁgetgtéilgétéiﬁéé £8ty &Hpt?éxh[%é%'éure, THus, rbigigan be

chem cally nodified, such as by ydrogenation or i1nteresterification, to

nodi fy t heP@lEel 2F ngody chaFRR¥2F15eFes BAWS hewebikechreakeot hei prsfassarity
to cocoa chEbhehutter maif@hifXaiPsesolid® shap&nit Nooodt, O8dpd2dt lise,

Gal enkanp et 20 al . describes lauric fats which are selectively

hydr ogenat @dound o2 ptQvikig aguickly awstltc@d arit isf warnaghsin 28% rfhude

modi fied fats rggortedlé show nelting and ot her charactg%rili stic

resenbl iyl gt® hbSEPBTaLBE ﬁu’t‘?%’t’%a?‘?rﬂ a i ¢h r?ﬁﬁ}él'! 5Pt t.tﬁfﬁ s a

substitUteunique andl §€8D24bYVE YexOils £AA@ PeeThem €é | yow®H| filedcso t hat

their tri gl¥cerlde congosmlon nor, e clgsely mat ches t hat of cocoa butter.

Cocoa but t 8PP FELRBHBoERATF&r el AF™A7S: i sat ur at ed- 2- unsat ur at ed

triglycerides. Rhosgnazhogbehabofthe Un&lt pagechsrattenpst {os pebHvedecgocoa

butter subgtituies,.by [ofe) I 1ingnth r'%y Ld 95k be

conponent 11.li'rat.s. E%rdgiarr%%fé,g’. U].mé..ghpa?g%lth .Bgt%%?%?ﬁggptp %Jgggkgﬂee% al .

di scl oses Betbangucherastpsistice tonpobFtibntechbat atpmpgsitienseast 80%

1, 3-di sarufphgd- 21 pkeeyh, BLYERER! SaMi CRoAL £i bR, shfn18%0by

1, 3-di pal m toyl - 2-ol eoyl glycerol, 25-45% 1-palnitoyl-. , .

2- 0l eoyl - 3P¥EEAFSYRL §PceF ol Nt aRBS BT ¥HIFat 3oy stRaPeyify-their melting
characteristics and hence increase their similarity to cocoa
butter.

20 For example, U.S. Patent No. 4,902,527 to Galenkamp et
al. describes lauric fats which are selectively hydrogenated
to provide a trans acid content of at least 25%. These
modified fats reportedly show melting and other
characteristics resembling those of coconut stearin, a high

25 quality cocoa butter substitute.

Alternatively, oils can be chemically modified so that
their triglyceride composition more closely matches that of
cocoa butter. Cocoa butter is composed largely of 1,3-
disaturated-2-unsaturated triglycerides. Thus, a number of

30 U.S8. patents attempt to provide cocoa butter substitutes by
controlling the triglyceride composition of the component
fats. For example, U.S. Patent No. 4,873,109 to Tanaka et
al. discloses cocoa butter substitute compositions containing
at least 80% 1,3-disaturated-2-oleoyl glycerols which are up
to 10% 1,3-dipalmitoyl-2-oleoyl glycerol, 25-45% l-palmitoyl-

35
2-oleoyl-3-stearoyl glycerol, and 45-70% 1,3-distearoyl-2-
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ol eoyl glycerol. O her workers have tried to provide cocoa butter
substitutes by blending different oils to produce an oil conposition with
the desired properties. U S. Patent No. 54,430,350 to Tressl er describes
coatings for frozen confections containing an oil blend which can include
pal m kernel oil. The oil blend contains an interesterified m xt ure of
75-90% | aurit@oxdi @131ce3al -(i nel udi ng pal m ker nel oil) and 10-25%

Bonilt?uri c oi :‘i ety mm&%et hfﬂ&v}eh ttﬂeéﬂet@'t !pr%inueemdae%@rttpt%?l y SRBW good
ri eness avor_ an ee , erties. . S. Paten :

% 613, 514 EHEREAIAT G Bendion Bt S8 (e meLiths A G

conposi t i orooiptcadirteicbrb wirtdnmien glegsi rede grplpetreliysas possi Hae ente Nai.gh

mel ting i,nt, ' b T sidio contains a
medi um ne t4i'r?§0’%c|§g): (r?l% gfeﬁe%% P rea@&q{lgﬁsm%%(?%%r%%cgf?ger}(%lfor%tlé%e | ack of a
high  mel omg astiiemnsc Gapdeamings kows ile b esidai il damg incdhigleadedm sti cs.

None of these Al @ianceshh ey e QUL N 0 |1 ftledad 20 10f; al m ker nel
oi |, hydrogenated pal m kernel oil, palmkernel stearin and _hydrogenat ed

pal m ker neMigtads L Wit daurdy eghice Foridsd ias ladiaco Pt kexrnel
sulbstituteoiwel land 1wa twﬂ-g&@ri@%igqssmagﬁg@e nfl\a}:ﬁ\éyié%ﬂ$ﬁt§@ét wéa .
rel ease roperties of cpacoa,butter. . :

The pr osbhE LTI AR HES s S S5 bR SRR of ™ PR A Rer Ea
The i nvent ipoepesrthidsed on the surprising di scovery that certain palm
e e L onoende, DAl o 59 181:0200 A1 PHUA 0P| B3 AEIAL, 1 0

those of cocoa ~butter, despite ‘bei'dg significantl erent from cocoa
butter in sodcd foart teghtsams tarvd tee |aomRy scitfaica todtiagiriess by removimige agi |

bl ends of U&‘ﬁxﬂl’@a‘ﬂ‘é’ﬂy} Yy ﬁid‘sé&%’sl"ed_tf% MQH lfr{’erlrteﬂng ﬁi‘nta_%r‘é@t!io@‘xs oxever al
wel | - known pal'm kernel oi'l 35 derivatives. These dérivatjves include

hydr ogenht & {Faioh! - kdiFelCHMOS IR Kétifelctedmish 2 AREIWHMSgeridSed pal m
ker nel point palm oil fraction which, becauseb of th#l Qaidkn.ofTlauhighn Oi
blend in a%%ﬁ&%%@?%é@ﬁ€1ég%%gdgﬁﬁviéﬂ%ws very sharp melting
characteristics.
None of these references, however, provides an oil blend
20 of palm kernel oil, hydrogenated palm kernel oil, palm kernel
stearin and hydrogenated palm kernel stearin, which is
suitable for use as a cocoa butter substitute, well-
characterized, and possesses the flavor and texture release
properties of cocoa butter.
25
3. SUMMARY OF THE INVENTION
The present invention is directed to edible blends of
palm kernel oil. The invention is based on the surprising
discovery that certain palm kernel oil blends have flavor
30 release and texture properties similar to those of cocoa
butter, despite being significantly different from cocoa
butter in solid fat content and melting characteristics.
The o0il blends of the invention are based on palm kernel
oil as well as several well-known palm kernel oil
35 derivatives. These derivatives include hydrogenated palm

kernel oil, palm kernel stearin, and hydrogenated palm kernel

PEDC-110440.1

This Sheet Has Been Replaced - 4 -

MR




i'ncludes about 10 to about 16% by wei ght of pal mkernel oil, about 6 to
"about 12% by wei ght of hydrogenated pal m ker nel oil, about 55 to about
75% by wei ght of pal mkernel stearin, 5 and about 7 to about 13% by wei ght
of hydrogenated palm kernel stearin. Anot her aspect of the
invention relates to_edible fop roducts whi ¢ch include the pal mkernel
oil and pafrf®&EtRel T hﬂ%rl%%l?%g ?&éhﬁléﬁd§cc9ﬁ QRGP bV EC R 0B pt BURRE L ARy
be, for 10irxhugte, alboaoniectd onesyt CEO% eby weLoNt esf | pabtiykeomél ngil an
ice cream oatln rsel or ac t||| anot her

) I n
Lem et Cor §R8ME 10 8, B8bue IR BE lof (0E MPdrasenared Palh kerA0L! 1T on
i ncl udi ng ¢hk, paboukedsheto ab@mtbvé%dbyowei@htioﬁepalmnkermelh$sea$pect a

chocol at e daaLbsinayiVe SOBROSYL OBy el hfe] K CAYAPG,IRY: 24 S0aifc! Ude

cocoa powder sugars, |SI lers conponent s
suitabl e fBPrRGE $ﬁe%ﬁbﬁolate alternatlves The pal m kernel oi

bl ends of the 'Nﬂ@@ﬁé?nasﬁégtegfbiﬁe 1ﬁ@@ﬂtﬂéﬁdﬁél§tégdt@h@§9$@éefood
alternatives éncludln ese | m 20 ker ne| provi des a reliable

source of Bpp BﬁF?aYEgChcbﬁ?%E ¢ oHa? yPR AT sk ?ﬁ%?ld%bg Ft REFPKSF RS t he
vari abi | i t§erivacavai babi bléydand Tﬁepédtbl@SS@@dapﬁddM¢thm@pcba,beaﬂs.

Furt her surprisin al m ker nel 0|I |l e ffe L terpatives
to coco&%H%t?é?Péhlchg%%ggessg i % §oeeT Bl &° ge %g%rr%néo?%x?%fegg
rel ease prD@%rcresmSCQatangtoacb@na a morset,odegpireamétfering from cocoa

butter in soli defxagtll?OQﬁSE‘ﬁef‘”Qs;iUEéE' 48 Elli'ér f?‘ﬁ%—@ﬁt%h%s providedt Al |

ot her aspects of the invention wl becone read g g parent to those
skilled i n”Chpechitef RORPTRAL 1 6E| SAFRAYS Bbigat am:%ﬂd Hegcrhptpahm kernel 4

BRI EF DESCRLPThBh&F JHE-he Gdrntion. Fhotheslasgedt grapbhéespateng the
solid fgﬁ ntent of a 8aln1 erne# % bl end of the |n ention tg cocoa
but t er Beé%aﬁlﬁ%nﬁﬁw PaFFYORVAF | BB el BYFIBERRMRY 2 153 Egliee2 is a

graph conpastog pbedShukeiikcpovday, catyers, emulsifiers, and other

6 of a.p @%p §S£Qe Hgt%bP%GPQr éh%ﬁoco ?f&@eb#%£8£n civeg, FiQure 3

is a graph ure o érnative nade with a
pal m ker nel 0||Tbeep@lmfk@n@el 0il blends of the invention, and edible

food products and chocolate alternatives including these palm
20 kernel oil blends, provides a reliable source of appropriate
confectionery fats that does not suffer from the variability
in availability and in price associated with cocoa beans.
Further and surprisingly, these palm kernel c¢il blends offer
alternatives to cocoa butter which possess highly desirable
25 flavor and texture release properties similar to cocoa
butter, despite differing from cocoa butter in solid fat
content and melting characteristics.
Still other aspects of the invention will become readily
apparent to those skilled in the art from the following
30 detailed description.

4, BRIEF DESCRIPTION OF THE FIGURES
Figure 1 is a graph comparing the solid fat content of a
palm kernel oil blend of the invention to cocoa butter and to
35 a commercially available oil blend.

Figure 2 is a graph comparing the Shukoff cooling curve
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invention and chocol at es. 5 5. DETAI LED DESCRI PTI ON CF THE

‘I NVENTI ON In one enbodi nent, the present invention relates to palm
kernel oil blends having flavor rel ease and texture properties simlar to

t hose of cocoa butter. The oil blends 10 include m xtures of pal m kernel

oi |l and nDd fied or derjvatjzed pal mkernel oils. In particular, the palm
ker nel P RAHE ?%E?%g Obglh+?%@n%? BRAL PfdFOGRAAPRECRE! m ker nel

gi I, palm ker ne]l-"lgxhearznliaadghaﬁhog@np&eﬂn@atm kegxrelire sffeard:nocdalah@s
een surprisin oun at.o 15 inhclu our conponents
in partlcu?QFegﬁgahYe m é?c%h?%g%spﬁr%vkﬁﬁn? t°% nt§?$ ﬁs B2vi ng hi ghly
desirabl e invé¢nvibon aaddt eldaokapesperties simlar to cocoa butter.

The paln?kernel oil blends of the present invention i ncl ude about 10 to
about 16% by wei ght of paln1kerne| oil, 20 about 6 to about 12% by wei ght
of hydrogenatedspal” BERED DE ol OB STHE INVENTION, by wei ght of pal m

kernel stearin, In éﬂé é@gaalﬁeﬁe a@ﬁetpéégéﬁy yei8ht 16h hydsegsngbedapal m
kernel stearin. ker ne nponent s |nd|V|duaIIy are wel

ese
known and la%n%rf%% cbﬁwg] ak}av+la%| EI%OHB?&%??O% sbEFERES such as Fuj i

VEgetabIe ﬁiépéﬁﬁlesAﬁihHBar tﬁCthoﬁﬁdotodﬁééaaﬁdtﬁéﬁk|a@he oil bleddhe
vari ous onent t erne m.sci bl e. Thus,

an oi l %Ieﬁ%c h%lﬁggggﬁth?ngg%g}%ﬁrneiaﬂl% aﬁsoﬂﬁ% gfnple m Xi ng of
t he conpon@arsvanlze@ B9lprbpeneleoyhs . raIn0§arE1eﬁbaablyhelpabmdbernelnnre
easi | o) S n I a

tirrod toghl nayon s TRAERRRY o ek R S g E o B aRe e
present  PhvenP?bA kﬁénaaegtaar%al1&@@bpy@é@gﬁvaéﬁdpa@hmkbﬁﬁeﬁl0|| 8 35

to 10% by gesghinof bvdhégeﬁééﬁdsﬁﬁbﬂlgﬁﬁ?E& Pbhnd60ns® 30% b1Eyawei ght of
paln1ker el #%grln and 9_to 11% b

hydr HYehat e pilPfTReFABF SPER Pﬁntg g ﬁﬁgFlﬁPé?ErVﬁﬂghtenbodlnent
an oi | bl epelrteant ages ﬁﬁoﬁ%ﬁeafatkebmpbsmtions U&ingydHignepatiedipabie

kernel of L+1 860574R8! MLEELDE! 3bsalinecandn, 140 3% hYdrgagnated. pal m ker nel

stearin erne e presen IrAVERtion
possess highly Bh@lPabmekeenehrelbnblenésoofptbpepreesnt invention

include about 10 to about 16% by weight of palm kernel oil,

20 about 6 to about 12% by weight of hydrogenated palm kernel
oil, about 55 to about 75% by weight of palm kernel stearin,
and about 7 to about 13% by weight of hydrogenated palm
kernel stearin. These palm kernel oil components
individually are well known and are commercially available

25 from various sources, such as Fuji Vegetable 0il Inc., Aarhus
Inc., and Loders and Croklaan.

The various oil components of the palm kernel oil blends
are miscible. Thus, an o0il blend of the present invention
can be produced by simple mixing of the components in the

30 proper weight ratios. Preferably, in order to more easily
obtain a homogeneous blend, the components are melted and
stirred together.

In a preferred embodiment, an oil blend of the present
invention includes 12 to 14% by weight of palm kernel oil, 8

35 to 10% by weight of hydrogenated palm kernel oil, 60 to 70%
by weight of palm kernel stearin, and 9 to 11% by weight of
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Thus, in another enbodinment, the invention relates to edible f ood

products which include these pal mkernel oil bl ends. The edi bl e food

products including the palmkernel oil blends 10 are not particularly

limted. The food product may be, for exanpl e, a confectionery center, a
i i ice creamcoating, a bar, a norsel, a creaner

confectroE§§X coatrng

or the |ikRydrogenatgd Pﬂt@ bRt nehtarthe f%%dad?%ﬂﬁc?r%%%tﬁ?%s a pal m
ker nel o} | ehbediimette anlobl ehuemcmcimrd]f.tm@ebgylwwr@ambm&nip dﬁll I 09 f:kb@ut
16% pre 14W e 13, 8% m ker nel oi

about 6 tgﬁgﬁ ?éﬂiégd era%fne% $ £ ég é%h%a%%s eﬁ&%ie§%&ﬁ§l% 4R

hydr ogenat &@. bhlhy&emgenaoed pabmukernéB stoe@bimit 75% preferably 60 to 70%

and most gor of er gl ypay 6 %Aﬁ@f"&f %DEhas Sariae gpdoahou,fhes ghout 13%

20 preferably 9 to nost dr ogenat e pal m ker nel
stearin. possesgnphighly éﬁotheb n%eﬁtmeetandh@lovecemropoveh¢$on is

directed t@h@schpﬁoéaéehéfteﬁoeawengomeél 1hPOnEPHL -0l fes thHepabiR
kernel oil nventi o

The chocol ate 25 ter ve
conposrtroﬂ%ogfptﬂ%“ﬁ?%s@%tcbnk%ﬂf?% Fheseder! ma%%ﬁ?a£4°tﬂa%%%%@533@band
pr ef er abl yTR& eoanébﬁyodepgoauotsalnciodlﬁ@nvn@ep&1MMkehneB @1pabneﬂ@$nel

o1 | 2 e o Thenpal g kerdels o7 blend can,Decany gfohliee ol ker nel, ol

bl ends descr conponen Bre prefer
cont ai ned enampbech@cooafecei@eennt¢e@tconp@s¢®mﬁﬂcexen¢hnseoatmhmchaare

wel | nowns &8 Ehgad! toadbge a0kt ! Ao fOIPONEN Seand obt dene [ kEXATPI .

cocoa powder, various sugars or sugar stitufes
enul si fiers, an8Pothés @%h%@h@%@%' t@?mﬁwp@opﬁﬁ@u%t %QE¢¥1$% 2HRAMRt, such

?skst abi IPI ]foﬁellt 381ipr m@ﬁaat tr]ges@lt I Bl/?ﬁdi nﬂn@l‘@dfﬂdz Ob¥r noef)@teﬂtﬂt Sab&i€ ihe
| Ke ar t1 Cul ar es_o0 chocC at e ern |ve CO SITJ
adoorel FHoRh TRE PreRrRraRlRr L S fut rhraanes orReStab 3 an

chocolate pdlmrkatned oohposbouonsotot@ho@teseat préfioeaibl pns i tel Loks, by

IS 00l e bR Al e, e

kernel PHescr i bed abo sugafs: a out 2
to about5?5@@c@boetp@ﬂberpra6©u¥bHYt@0ab@u?0%0@6@1mQSEOPrﬂgerahhy

optional | ye#ps%0paPRaUke Pnolo 8t 2P #VASAT 4ABEut 7 to aMbhhi 34 hese
approxi mate ranges, preferred amunts and specifically pref erred

conponeﬁ%%PV%ﬁ?rﬂP%K PheCnhl tirandfmepe preferably 10.3% hydrogenated
palm kernel stearin.

In still another embodiment, the present invention is
directed to a chocolate alternative composition containing
the palm kernel oil blends of the invention. The chocclate

25 alternative compositions of the present invention include
about 24 to about 33% and preferably 25 to 30% by weight of a
fat component which is a palm kernel oil blend. The palm
kernel oil blend can be any of the palm kernel oil blends
described herein. Other components which are preferably

30 contained in the chocolate alternative composition are those
which are well known in the art. These additional components
include, for example, cocoa powder, various sugars Or sugar
substitutes, milk powder, emulsifiers, and other components
known to one of skill in the art, such as stabilizers,

35 preservatives, flavoring and coloring agents, and the like.

Particular examples of chocolate alternative compositions
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10 chocol ate alternative desired, and are readily determ ned by one
skilled in the art. For exanple, the specific sugars chosen, and the
anount of sugar used, are readily determ ned by the desired taste and
texture of the product. For typi cal conpound coating applications, a
15 The cocoa ovvder can have from O to about

preferred S sucr
15% and %?%%»% RSO PR bRAR AD7R iokhe FXIEMent . At
hi gher fat armunmss tilecndtgmmheerﬁluﬁnﬁwﬁrérwomgsmu@bqu tisofpBsent

Slmlarly on ng%eéesga%}pe non- fagak%u%nz%h aasc%efuﬁ fat mlk

powder, or anyr% Ing Tn vieen pen and’ text ure
desired. Teefemndlsiyiapout czih the 3y, eIﬁJItshélmlrsmemle dior hkends f ood

duct a t al
product S5 Alkz ik S AR %AuéTﬁyw‘:cioco te a té: afd Bsye TS

erruIS|f|ers suita or use in ernative  conpositions of

t he preserﬂ DYy i ¥ o¢9¢%|m'ed%c|6m1rﬁ DPEH AR 0 BIMHBF Y9I Heol 2

(PGPR), so¥ ic&!{‘aIﬂ){]Q%e@éfﬁ&ut d D)ot R YVSREPaH £ 6P, sorbitan
tristearate (STS actic acid esters (LAE), distille %?oglglcer des

(DM, nono- 3 iﬁmmrﬁﬁ%&ﬂgﬁ r tRYS LeTkS A*%ono-
di gl yceri mimﬂaly agsmbmnm‘m ctEhpynavias |~adte ehth sile etat3fkrdlehdshe such

as BETTRELON el ] 2 Pl end. of ,aoposod ym phosphat £ St | Y811 Xes,of pono-

and dig cerl Sifiers are e as weli. A
preferr ed el shiiledisn thecitthi n.Famréxampbt hethé nepedh it ssegriraddi ti ves

wel 1 knowppoddh Ongngkind e&lné&hé hee %d%&arhé’ééo e a@%lﬁsdé@éhﬁﬁ%d 35

Thus, the invention described herein asses pa kernel oil bl ends,

edi bl e fod¥ ﬁ%&@%ll&%r%ﬁﬁ%ga%etwwe of the product For typical
9 kerd’tﬁhpchh&({lC’cSoa@ﬂﬁig Cémpi@d@@ké eralagtraﬁeﬁ@éwomga@nss n@egerose .
therefrg al m kervpce gnends Oomtcg c?%g Jnvenﬁﬁ]l on, and the
pr oduct f DI T ?)]Fo?ﬁrb Eh\feghfl’il A 12%0r*%hd texture
rel ease prmereésl}mmlmré oclan hoseunfl@osoal Dt tiat content CerAfin
embodi ment;s; g?’ll;}éjr UL eSud s ¢ '\?qé V& %@ f'er?l{ emlxél%%é‘sr&a(}s’é‘t&%é%@
limted, ovmng wor k

soften Similarly, the milk powder can be non-fat milk

powder, full-fat milk powder, or anything in between,

20 depending on the taste and texture desired. The emulsifier
can be any emulsifier suitable for use in food products, and
these are well known in the art. For example, typical
emulsifiers suitable for use in the chocolate alternative
compositions of the present invention include lecithin,

25 polyglycerol polyricineolate (PGPR), sorbitan monostearate
(8MS) , polysorbate 60, sorbitan tristearate (STS), lactic
acid esters (LAE), distilled monoglycerides (DMG), mono-
diglyceride (MDG), diacetyl tartaric acid esters of mono-
diglycerides (DATEM), and commercially-available emulsifier

30 plends, such as BETTRFLOW™, a blend of monosodium phosphate
derivatives of mono- and diglycerides. Mixtures of these
emulsifiers are suitable as well. A preferred emulsifier is
lecithin. Various other ingredients and additives well known
to one skilled in the art can also be added, as desired.

35 Thus, the invention described herein encompasses palm

kernel oil blends, edible food products containing the palm
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6.1. EXAMPLE 1: Solid Fat Content Conparison The solid fat content
of several fat conpositions was measured using a pulsed NVR (Oxford

Q[ err]). The procedure used conformed to the American G| Chemi sts

Soci ety (AOCS) nmet hod 15 Cd 16b 93 Cocoa butter was tenpered as descri bed

in the od riQryt n I nce t.he ot her f. sitions
t est ed vvelke g‘eelﬂdcfot S5k Mﬁr@atlﬁrft SIS, 1@&%3?40 ons

wer e not tté'rqx@rfaubm The p‘ﬁi@dmm@ tdidndlteestse b fverhe goeeentutt er, Cebes
21-16, 20 f h t :
2L 10 20 9008 el SHEARPIDUEINS filde g e D g BSR i ent Lo,
and 40[ er decimaide tHaved iahd fextusniakedss Propentias @rl“bldrﬁioé'—lq | on

reached §.+Hixd Wi jcoa MRaEeMents were nade for that conposition at

hi gher 25 terrperatures nLe solid fat, content at ea h tenperature is
reported in Ta igrtgin embodimentsymnd features of e invention are

10 Tabllduktr&ﬂedi faid ot anfmited, (Hyeﬂ:rﬂec)follow:mg wd@0Gery Butter

CEBES 21- 16 %{r PKO Bl end 0.0 87.5
94. 1 PI&E7  10.0 78.8 93. 4
80.5 20.0 66. 0 83.3 80.5
10 6. EXAMPLES
6.1. PLE 1: id Fat Conten (o) riso

The solid fat content of several fat compositions was
measured using a pulsed NMR (Oxford QP?*°). The procedure used
conformed to the American 0Oil Chemists Society (AOCS) method

15Cd 16b-93. Cocoa butter was tempered as described in the
AOCS method, prior to testing. Since the other fat
compositions tested were considered to be non-polymorphic
fats, these compositions were not tempered.

The compositions tested were cocoa butter, Cebes 21-16,

20 and a preferred palm kernel oil blend of the present

invention. Solid fat content was measured at 0, 10, 20, 25,

27.5, 30, 32.5, 35, 37.5 and 40°C. Once the solid fat
content for a particular composition reached 0, no further

measurements were made for that composition at higher

25 temperatures. The solid fat content at each temperature is

reported in Table 1.

30

35
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25.0
47. 2
30.0
0
0.4

the Tabl e TESES 2150_961@ sFaaF <Rfdntcomercial |y
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aracteristics

f at conhent prof i 13s.6

30.8.

2. EXAMPLE1Z.2

32.5

0

35.0

37.5

40.0

o

In the Table,

avallaple Irom Aarnus,

inc.

CEBES 21-16 is a common commercially

avallable lauric fat which contains up to about 90% palm
The PKO Blend in the Table is a preferred

kernel stearin.

blend of 13.8% palm kernel oil,

66.5%

kernel stearin.

oil,

As shown in the Table,

9.4% hydrogenated palm kernel

palm kernel stearin and 10.3% hydrogenated palm
the PKO blend has a

higher solid fat content than cocoa butter at temperatures up

to 25°C,

and a lower solid fat content thereafter.

The data presented in the Table are also shown

solid fat content of the

Figure 1 clearly shows that the
PKO blend differs from that of cocoa

butter in both the lower and the higher temperature regions.

In fact,

the commercial

blend CEBES 21-16 appears to match

the solid fat content profile of cocoa butter more closely at

temperatures above 25°C than does the PKO blend.

These
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The properties of the PKO bl ends of the present invention were further

i nvestigated by neasuring Shukoff 10 curves. The Shukoff nmethod is used to
determ ne the cooling curves of fats. The procedure is based on the
principle that phase transitions are acconpani ed by thernal changes In a
typi cal ex er| le of a fat or fat blend is heat

t enper at ur @ F}zu ggFﬁg Bi PrPﬁhﬁéngsén@h%FeﬁP?cﬁﬁd fleﬂéngaﬁﬁeé is
in the quuhé PKat Blehll arhebsaey, téhEuresaﬁalelasoflféeésdetpr@pdetﬁes

cl ear, non-c¢l| i.q ample. L3 th bath of ..
unlforn1ten%e?ag%réo thﬁghogscgﬁo?c a?ﬁ e %Fggge ?ﬁeaﬁlFﬁgu?%?eﬁo}f%sk.
The sanpfati sonhentaprofiélieso cool, and the tenperature is 20 recorded at
uni formigtervals. The Shukoff curve is a plot of tenperature versus tine
as the sanple cools. In a pure, ideal sanple t hat undergoes no phase
changes wi t hi n t he®rdasEXAY : B0E Rer&8BLEBg curve show
foll ow an exponential decay. As the sanple cools the 25 surrounding bath

absorbs the heaThéeanﬁéth¥stbﬁ §B€Dbﬂo bléhﬂﬁeofh€h60§£e§§nfate is
proportional to the te di fference _between the sa %E?ggd t he

bath, it énXSHSéﬂFeHF FBrEéﬁﬁ tRHEeBht #2tERpRY aPGEREVELNG sinplify
dat a ghptysvesandThe Bhakbefrmpthddcibl esaddtoodpacanine resutdslBfigto be
obt ai ned.” ., ES@QPEG °%h£'§¥b§e§8¥§e§$ 8£L So£y§h83$£¥n8§§9et9hat
appr oxi mat € tHE°behavior of “a 2fe

as a referehase Fﬁaaseﬁnen8|aealacepmga91ed bﬁnbbﬂéﬂ@ls@hﬁneeﬁhatIundergoes

a single p99§§c3maeg§e£hment 3z sohpdbfbeahipg)y bp EHE PEasdred nepges the
t enper at ur e Wwoul untj| the phase change tenperature is. reached,

renain to a temperature above its melting pojint raﬁﬁﬁstﬁﬂttﬂﬁFlél%he
phase c %pge eﬁeugampuéemsceﬁttneeliqhhangtataftemfthecebgaey¢hanee is
conpl et

h
practi ce, ?%@Plgyé?eﬁEQghggpﬁgéhghﬁ?e 2ch 552“%382ﬁ§9F§¥ 13Eeito sﬁ%ﬂ
factors assampgef ést theat inmanséédr in anbhthpbé cnyfoahl tespphasese,

5“perC°°'i58ﬁg”QstQﬁ EESSEQEE QLcloggaphﬁxaﬁlﬁﬁgﬁg§t8é Qiééﬁre”%héat

conponent s rstinct mnina, as the
heat reIea§é@P1€bysatbﬁysﬁéﬂPW?ﬂn@Oc@ﬁﬁeneﬁﬂdl§h?nF@mﬁﬁr§tH§§o¥§ed by the

10 re”a'QF@éc@idéEeaéaHHhonhaintérﬂalsUnd@hQOSHQk@fEhééﬂvéhﬁggé plot

of temperature versus time as the sample cools.

In a pure, ideal sample that undergoes no phase changes
within the measured temperature range, the cooling curve show
follow an exponential decay. As the sample cools, the

25 surrounding bath absorbs the heat released by the sample.
Since the cooling rate is proportional to the temperature
difference between the sample and the bath, it is convenient
to keep the bath temperature constant to simplify data
analysis and to enable reproducible and comparative results
39 £© be obtained.

A sample of liquid soybean oil is typically used to
approximate the behavior of a simple, ideal system. This
sample is used as a reference. 1In a pure, ideal, single-
component sample that undergoes a single phase change (i.e.,
solidification) in the measured range, the temperature would

35
fall until the phase change temperature is reached, remain
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at that tenperature, rather than by the surrounding bath. As aresult,
cooling curves are highly distinct for different fat m xtures, and can
serve as a "fingerprint" for different systens. 15 The cooling
characteristics of several fat blends were measured, using the

I nternational Union of Pure and Applied Chenlstrg %aUPAC% nmet hod, . The
Shukof f t uB88Shark Ehé%8thadehaS%ycaaagaseCﬁvsaer FoBFitHe tabeildas
standar di ze@tbef ehe phhbe shapbesivecempeeted, ite. ¢l tHenavel dhf enenees
caused by ZOuglff rent hggE t&ansfer characteristics of the tubes. The

st andar di z8P SCeauP wa8“as follows. Each tube was filled (by

wei ght) with appnopraatéby 3Peal systremsnedpwumuch oxidi zedpseybean oil,
then hea%ﬁﬁ 5v§8£er&LQ Egrsaeﬁ P%Hforgh% 1&#§§Ee$€rﬁeéPeEréH%EQﬁuced into
an ice bat rTmatﬂe f tenperature o e sanpl e
in each tube ﬁa e ﬁ@yéﬁaéaléeepbagesse@bna§coeéiﬁg angatherneesgaey of

| ogger, aneompméﬁthgﬂtagasnét &hﬁ?eréﬁtsfgﬂlEbﬁﬁﬂheﬂtéferﬁﬁﬁg taolbﬁg
cool ing curves was observe ferent sanple tub | es

np
of the cocBH*BEEt eiPahgch: PR%PBI@hﬁtb?thglnlﬁ?es ﬁttpﬁvgﬁ?Foﬁe%E?Ee | t ed

conpl et el ybgnd til/beatdizihg coepessatyist ongetiallg absappedobiydtheacti on.
Each sa ngs

e_was runca erence _sampl e nsur the
Cntogr ) Etenadgh: Be ERRORANELE, BOKPCRR ARLILRREESSFIR & phisElSHIEt
cocoa buttet ahdtatémﬁeBEEnﬁeofrtheﬁbphan1hgrnhé suprbungdingo hgtthogehat ed

pal m ker nel, Qb%glgg'é%ggghg]EGEUQE are hl 6 %1sﬁlact for dlfferent

13 stearin an gnate pal.m ker nel
stearin, wERR MRBtUrggel PRG EaRvESEVEsBFbRaf féPEeFHEFB edfaz diféeepBhce.
Fron1the Shytketfscool i ng curves, the follow ng val ues wer e det erm ned:

Pr.i S ature err]): the t erature i C t he
campl e Al the SBgbeRRLong eyl ILerll e BEgPRVELaL “Gab e hatds et
t enper at ur eeasuredpondintothbelheapraatonalatinionhbéhpPapapandnippilhetihe
sanpl e begj st I, Z:€. i n e
Conber at ur Baer s FFYvi RgPaE T rerppd-  naleos b kgTE e yBES, MBEE kb ok ChERE |
m ni num f oblyodedlaspybaowaxi.nuBackheft thpetubasewasgt sthndardirath hafore

”ax'”U”"nthetgﬁmﬁQQE'Q@rEUE¥§t@He IBeéilméﬂgtl[QEEkeréﬁéQECEhMQEM pyhe
tenmperature diffefence between T[eérr] Tlerr], and t
20 different heat transfer characterlstlcs of the tubes The

standardization procedure was as follows. Each tube was

filled (by weight) with approximately 30 mL of refined, un-

oxidized soybean oil, then heated at 60°C for one hour. The

tubes were then introduced into an ice bath (temperature 0 =

25 .
0.5 °C). The temperature of the sample in each tube was

recorded every 30 seconds, using a Datatrace data logger, and
plotted against time. No significant difference in the
cooling curves was observed for the different sample tubes.
Samples of the cocoa butter and a PKO blend of the
30 present invention were melted completely and filtered, if
necessary, to get rid of any solid fraction. Each sample was
run alongside a soybean reference sample, to ensure the
integrity of the data. Figure 2 shows the Shukoff cooling
curves for cocoa butter and a PKO Blend of 13.8% palm kernel

‘35
0il, 9.4% hydrogenated palm kernel oil, 66.5% palm kernel
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di fference between these two tenperatures, were also 15 determ ned. The

data are sunmarized in Table 2. Tabl e 2: Shukoff Cooling

Characteristics Sample Tprime ([err]C) T[err] ([err]C Tlerr]

([err]() AT Atime (mn) 20 PKO 45. 3 22.1 26. 8
.7 9.0 Bl end Cocoa 45. 6 16. 4 , 17.6

1 2 steayig andpifdf hygrogenatedppalmoliRrrAlt AEeREBPe WABR RRRI gure

2, the PKCcbbetidg chegensft eogbgahablilzénaludbaukst Rers@aeehesaper ature as
cocoa butter, 3lerr d.45.6[err respectivel The PKO, bl en
however, has a ﬁFRIﬁ%ﬁl %Bug xFﬁ%ﬁfﬁ% Fgﬁﬁggat%bgsfg1&8H§PaeyﬁbP§Shlgher
than the cweresdendrmgnadnlnun1and maxi mum for cocoa butter. In addition,
the tenpaeyature f ng Terr]yan [ e nd is
quite ?gr Erigér%Fé§ ng 898 B?@”ﬁérrgg%oﬁé&kaggéﬁ%grgfﬁggPég

di fferencet @rSémg & Boet éhe §OYP@?~F1] cil rafpzence| gueyht PASENLEC the

di stinct nHBbEBﬁbandTﬂﬁélEEHbQEaEB?ePBGE?EEBgndEOEBathe temperature at |
14 butter broad and_indistinct phase tran3|t|on regi on whi ch

is very nedPL§RacPRREngRafeid. t?ﬁe§émpé§up?§ln FPI GEYESRE L1ERE - sur pri si ng

finding that thmiRKeubl eznrg )axs.\mcblmxm@exwmrax &f&nﬁé@kﬁ.{réﬁ eRSIEL PFiRerti es
simlar t t hose cocoa bhutter ags ﬁggdlfferent (ofe]0]

ohar not A T, the cos18R5°8uRHLISE: ol ¥, 8 REBLnREERS fayed
Chocol at e by aAmaanmamlveThadEemthaEKEEBlandthéOmlnlmum ghdsmExampine in

texture ne r : for chocol . de usina the
e bl nd o PRI e el B, ana CROEOL AL £ Ve st no
arn

temperature difference between T and the time
difference between these two temperatures, were also

min max !

15 determined. The data are summarized in Table 2.

Table 2: Shukoff Cooling Characteristics

Sample Torime (°C) T.,. (°C) Tox (°C) AT Atime (min)
20 PKO 45.3 22.1 26.8 4.7 S.0
Blend
Cocoa 45.6 16.4 17.6 1.2 21.5
Butter
25

As shown in the Table and in Figure 2, the PKO blend
begins to crystallize at about the same temperature as cocoa
butter, 45.3° and 45.6°C, respectively. The PKO blend,
however, has a minimum and a maximum at temperatures

30 considerably higher than the corresponding minimum and
maximum for cocoa butter. In addition, the temperature

difference between T,, and T,, for the PKO blend is quite
large, 4.7°C, compared to the corresponding temperature

35 difference for cocoa butter, 1.2°C. In fact, in contrast to

the distinct minimum and maximum of the PKO blend, cocoa
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Exanpl e 1. The nmeasurenents were made with a TA-XT2 texture  anal yzer
equi pped with XTRAD software. A chocol ate alternative was prepared from

the followi ng ingredients (% by 15 wei ght): Sucr ose .

49. 8% Non-fat dry mlk 14.6 Cocoa (10-12%fat)
5.1 PKO Bl en . 30. 3 20 Lecithin :

0.2 bytler e%%"f% %t%lf?ﬁed SN b‘at%‘gbs%%%%l%ttaeseal Gt AR Wk Lon

conpar ed twhidie isaxtem‘;e méa:t]/w aetpzrmqmlatéane. chbledatessules 194

(Nestl[err I ) h e
was forne i|l p| eces of i FTEns] %%&éﬁﬁi %(h%?sn%%?é% brr]e i n%xrf%g{%%rrpl e
and cool i neextuie @Mkﬁvme@l%&ﬁ:@ropmjee& reimsiapdre echase apihol I ow
testing t gy?@f% ) o es, Msed; £.0r

test. A grge%@&%%@%@%%?e%e%%n% ovved Jﬂéggs(t speed ofgl mrls was
used. The probe penetrated to a depth of 5 nmm vvrth a force 30 threshold of
0.05 N, and returned_ to its original -osrtlon at a rate of 10 i’ s.

Figure 3 shom§ force 3 e >~. e T : ress Each
data curve iS=t efage- or—teft —hneasurenents. In the Fi gure greater
peak hei ght, or great er 35 force corresponds to a harder conposition. The
Fi gure cI ear | Im sthioivs Exertip oot ht ¢xhimurie Ifela sumder@en tne rwesths cod de e‘éozaraa

15 I c! t i gpgg% t he
PKO bl end %@%@a%’ha\@{@f pea\tg%&%ﬁegmﬁﬁé c%gé e%%g%rdnﬁsto t he peak
width at Eparpleul ar The deeqsurrmentgorees poads Witk e BR14T2 ehrssicune

flexibilityn9fyide eq@iSOE@aFLh OfrrAD SEOFtwd+dE, OlcRoiET W peak,
i ndi cates a reIatlveI brittle corrp05|t|o sjnce the sar’ré)le bre

easily dur?%‘@elf%tlaﬁ%l%$ PIRARRA ST % ol 1Wng o ngredints %alk

i ndi cat ﬁ§ weighwftively flexible conposition, since the sanple nore easily
bends or~fl exes bef o%e breakl ng 10 or cr ké‘ng As can be seen in the
Figure, both the A1 %hd Gernman chocofalés are nuch nore brittle than

t he PKO based chodwhaf&t adtermatikve. 14.6

Cocoa (10-12% fat) 5.1
PKO Blend 30.3
Lecithin 0.2
The texture of the PKO-based chocolate alternative was

20

compared to the texture of two representative chocolates, A-

194 (Nestlé) and German chocolate (Red Label, Nestlé). Each

sample was formed into pieces of dimension 37 x 19 x 6 mm by
2Smelting the sample and cooling it in a mold. These pieces
were then supported on a hollow testing surface. A 2 mm
diameter punch probe (TA-52) was used for the test. A pre-
test speed of 5 mm/s, followed by a test speed of 1 mm/s was
used. The probe penetrated to a depth of 5 mm, with a force
30 threshold of 0.05 N, and returned to its original position at
a rate of 10 mm/s.

Figure 3 shows force (in grams) versus time for the
three samples. Each data curve is the average of ten
measurements. In the Figure, greater peak height, or greater
35 force, corresponds to a harder composition. The Figure

clearly shows that both the A-194 and German chocolates are
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Tabl e 3 shows the average hardness and brittl eness measurenents for each
of the three sanples. The data in the 15 Table correspond to the

measurenents shown in Figure 3 using a different averagi ng procedure. The
peak widths listed in the Table were neasured at a force of 200 g. Due to

t he differences in the averagi ng procedures, the peak widths jn _ the
Tabl e ar e CRRSid6FaRHat hardaret %{aﬁ’ar?l'{%@ tehiFerRE DG S1ads Widls gi ve

the standane oxo aflieeid .of 'ItH%ev«ilQTth dﬁ&stﬁe@mntos: the tidke 30 35
16 Tabl e 3 Text ur e rerren s f.o Ch col at e tand 1PKO ased Chocol at e
Al't er nat | GETTESBEREI &' ¥he” Peax’ Ge PEJE LU EQESK P Us) 5

Chocolatecém&&&ponds tZBtme+h%1ttleness or).fAexi i 1Ry oﬁsamman Chocol at e

1946 + 4gzi:&mpositiojﬂ'.12 & et tinPéSoo@%e%aq}%(@Plpaeta%, it cat?s a

1.94 + 0
relatively brittle composition, since the sample breaks

easily during the analysis. Conversely, a long time, or a
broad peak, indicates a relatively flexible composition,
since the sample more easily bends or flexes before breaking
10 or cracking. As can be seen in the Figure, both the A-194
and German chocolates are much more brittle than the PKO-
based chocolate alternative.
Table 3 shows the average hardness and brittleness
measurements for each of the three samples. The data in the
15 Table correspond to the measurements shown in Figure 3 using
a different averaging procedure. The peak widths listed in
the Table were measured at a force of 200 g. Due to the
differences in the averaging procedures, the peak widths in
the Table are all somewhat smaller than the graph shows. The
20 error bars give the standard deviation of the ten

measurements.
25

30
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Al ternative 10 As the data show, the PKO based chocol ate
alternative is about 40% and 30% softer than the A-194 and GCernman

chocol ates, respectively. In addition, the PKO based chocol at e
alternative is 160% and 70% nore fl exi ble than the A- 194 and Ger nan
chocol ate sanples. This conbination of a soft and flexible texture makes
PKO- based &1 at eTSXEPTR MR TVERMPY | W AHGCURTS| 2t PEQrBasespl e,

conf ect i onetiycshat ¢ gt e i€t eve decreased tendency to crack or fracture
are especi ally desirable. 6.4. EXAMPLE 4: Chocol ate

Al ternati \K%WU B TNoC Ve was
made usind bl end of 25 13 gggpaFnlﬁerAQP oil, %%%%£W1%ﬁogg ated pllm
ker nel Oi5| 865% et et ™1 mo—40—39%6 en pal mkerel
stearin. "] Cocf(")f]p% {%?Jo#‘gf t he ghggoFagg al ternat i vdé TRt q(g fol l ows {%
by wei ght)l Stetose 49—8—36 \-bﬁ-Fa-t—BHy
MIk 14 German Chocolawgioa (184824 £3t) 5.1 | 1-22 + 0.3%Q bl end
30.3 Leet-thi-n O—r2—35- 6—5—EXANMPLE5:
Chocol at e | AKQTBRISY ChRRRIHE h| PARP * 558 end 1.94 £ 0.49

17 Altedwored ate al terpative was nade using a PKO bl end of 18. 8%
pal m kernal oil, 9.4% hydrogenated pal m kernel oil, 66. 5% pal m ker nel
steari n“and I0. 3% hydrogenated pal m Ker nel Stearin. The conposition o

0 .
t he chocol ate q%te%gatégga Sog? thg $£ légég At%&éf%é% glternative is

Sucr ose
about 40% and 30% softer than the A-194 and German
chocolates, respectively. 1In addition, the PKO-based
chocolate alternative is 160% and 70% more flexible than the
A-194 and German chocolate samples. This combination of a
soft and flexible texture makes PKO-based chocolate
alternatives particularly useful in, for example,
confectionery coatings, where a decreased tendency to crack

20 or fracture are especially desirable.

6.4. EXAMPLE 4: Chocolate Alternative made with PKO
Blend
A chocolate alternative was made using a PKO blend of
25 13.8% palm kernel oil, 9.4% hydrogenated palm kernel oil,
66.5% palm kernel stearin and 10.3% hydrogenated palm kernel
stearin. The composition of the chocolate alternative was as

follows (% by weight) :

Sucrose 49.8
30 Non-Fat Dry Milk 14.6
Cocoa (10-12% fat) 5.1
PKO blend 30.3
Lecithin 0.2
6.5. EXAMPLE S5: Chocolate Alternative e with PKO

Blend

PEDC-110440.1
heet Has Been Replaced

\\ll\l\‘\lll\\\\\l\l\\ll\



Cocoa (0% fat) 17.7 PKO bl end 28.7 Lecithin

0.1 10 The invention described and clained herein is not to be
limted in scope by the specific enbodi ments herein di scl osed, since
t hese enbodi nents are intended as illustrations of several aspects of the

i nvention. Any 15 al ent _enbodi nents are intended to_be within the
scope of  this® |ﬁggﬁ9 8he phOgzBatiyei Has WBGFfP8é990ﬁ5P5P Phend phventi on
in addition3test pam sb@walaadldescnPsbngdbeg@natedwphnmbﬁéeﬁelaa@atent to

h f .. Such
th3?$|igilggg ar8 QWS E%ﬁ%eggk%agbn SQ?SEB 3? ﬂYﬁg%é ggﬁepggmtﬁﬁrﬁﬁﬁended

cl ai ns. stearphl. r&her epvpeséttiied ofi the phesebhatapplieahaoivareas as
|ncorporq;gglggwgeﬁgrgpcgehghgyelr entirety. 25 30 35
18 iIs clainmed is:
Sucrose 53.5
Cocoa (0% fat) 17.7
PKO blend 28.7
Lecithin 0.1
10

The invention described and claimed herein is not to be
limited in scope by the specific embodiments herein
disclosed, since these embodiments are intended as
illustrations of several aspects of the invention. Any

15 equivalent embodiments are intended to be within the scope of
this invention. Indeed, various modifications of the
invention in addition to those shown and described herein
will become apparent to those skilled in the art from the
foregoing description. Such modifications are also intended

20 to fall within the scope of the appended claims.

All references cited in the present application are

incorporated by reference in their entirety.

25

30
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5 1. An oil blend conprising about 10 to about 16% by wei ght of
pal m kernel oil, about 6 to about 12% by wei ght of hydr ogenat ed pal m
kernel oil, about 55 to about 75% by wei ght of pal m kernel stearin, and
about 7 to about 13% by wei ght of hydr ogenat ed pal m kernel stearin. 10
2. The oil blend of claim1 which conprises 12 to 14% by wei ght of palm

kernel oil, 8 to 10% by wei ght of Bidr cBARMEed pal s to 70%
by wei ght of palm kernel stearin, and 9 to 11% qu Em I (Hri enat ed
pal m 15 kernel stearin. o 3. The oil blend 1"l IC
conprises 1828ut6y ClagBieghiSof pal m kernel oil, 9.4%by weight of

hydr ogenat ed pal m kernel oil, 66.5% by wei ght of pal mkernel stearin, and
20 10. 3%,by wei ght of, _hydrogenat.ed pal m kernel stearin, .4 An

edi bl e f&%d pr oduct %ﬁiéﬁ1C%§6Pﬁsg$%gﬁlsﬁpgbﬁkﬁ&E §8oﬁ8rFEPH§ éBSuPylo to
about 16% byiwbitglht pklpakerkedlnelil, ebbutabott 8bbotabdét by2%sebghwepbdht of
hydr ogenat gd spab25 ergh Yelrnedbayl 5 abaut o7k YBORL QL ;iBakm
ker nel stggri , ang a%but 7%%Seab03?'1§&%§t %gigﬁtggF h 2§8gekatgég pal m
kernel ste&fi Ralm kernel steatis.ednpl abpubd /pkodaboust 18kabin #ehaBEePA t he

oil 30 blen?dgggghbaga P2 140 kb4ehy sweibght .of pal m kernel oil, 8 to 10%
of hydrogenated pal mkernel oil, 60 to 70% by wei ght of pal m

by wei ght
ker nel gﬁéarin, and 9 to 11% by wei ght of hydr ogenat ed pal m ker nel
stearin. 35 2. 6. TheThdledilehd bdodlpiaducwhathckamprdsei cbh 8 a4%

confectionery r..sa_cqnfectionery-.coating,.an,ice_cream

coati ng, a%%a?%?gkﬁaneP%gp %egp gn@%?’ 8 £d9108 by welgﬁ% ot
hydrogenated palm kernel oil, 60 to 70% by weight of palm
kernel stearin, and 9 to 11% by weight of hydrogenated palm

15 kernel stearin.

3. The o0il blend of claim 2 which comprises 13.8% by
weight of palm kernel oil, 9.4% by weight of hydrogenated
palm kernel oil, 66.5% by weight of palm kernel stearin, and

20 10.3% by weight of hydrogenated palm kernel stearin.

4. An edible food product which comprises an oil blend
comprising about 10 to about 16% by weight of palm kernel
oil, about 6 to about 12% by weight of hydrogenated palm

25 kernel o0il, about 55 to about 75% by weight of palm kernel
stearin, and about 7 to about 13% by weight of hydrogenated
palm kernel stearin.

5. The edible food product of claim 4 wherein the oil
30 blend comprises 12 to 14% by weight of palm kernel oil, 8 to
10% by weight ©f hydrogenated palm kernel oil, 60 to 70% by
weight of palm kernel stearin, and 9 to 11% by weight of
hydrogenated palm kernel stearin.

'35 6. The edible food product of claim 4 which is a

confectionery center, a confectionery coating, an ice cream
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7. A chocolate alternative conposition conprising cocoa powder and an
oil blend, wherein the oil blend 5 conprises about 10 about 16% by

wei ght of pal m kernel oil, about 6 to about 12% by Hﬁ" uﬂmﬂmﬂﬁ nat ed
pal m ker nel oi |, about 55 to about 75% by wei ght of ml‘l n,
and about 10 about 1396b gh% hydr ogenat ed pal m kern&l Stenrin.
10 %O The’ c%o%%rat @?f Fhattv® CoRpBSTtion of claim7  conprising
about 24 to about 33% by weight of the oil bl end. 9. The

chocol ate altermnativ o) 8 0% by

wei ght of the o?l blﬁ gﬂgpgféﬁé Qlﬁ%rﬁ%ﬁi@%h%%g?Sg ?e? %?%%9% nmposi tion
of claln17COCQheP@W®e¥h@n@o@@aopbmhb¢n@aswberalncbheeﬁ!lobl@ndo 15% and

s prese@tcéﬂpf‘ﬂsélémé'ﬂéuﬁ)fl@bﬁ)é'tagoﬁt? QUL ZMQMt\A@fgpamfkané? 0il,
conposition. The chocol ate alternatlve conmposition o lalm7

furt her co%%@?%lﬁgt% %9%%P 12% )y weight Oﬁhﬁyéﬁ%ﬁ%méF%daP%%Wn%?FV%l

conposi ti opidf ghahin 44 towheset n’7$%1€b§uﬁéigh§ Prepelh k8rAsl agbeatinf
about 30 to The

chocol at e %T?e?bou% 2096n%88V%g£% o?y %?%ﬁgpgg ?ﬁ&fﬂ%?n%BﬁBrPgiﬂg mi | k

powder . kernel d4deaffhe.chocol ate alternative conposition of claim 13
wherei nqtahe m | k powder is present in an anount of about 1 to about 20%
by wei ght of the conposition. 35 15. The chocol ate alternative

conposi tion of 8l ai nTfe chocolate alternative composition of claim 7
comprising about 24 to about 33% by weight of the o©il blend.

9. The chocolate alternative composition of claim 8
15 comprising 25 to 30% by weight of the oil blend.

10. The chocolate alternative composition of claim 7
wherein the cocoa powder has a fat content of 0 to 15%, and
is present in an amount of about 2 to about 25% by weight of

20 the composition.

11. The chocolate alternative composition of claim 7

further comprising a sugar.

25 12. The chocolate alternative composition of claim 11
wherein the sugar is present in an amount of about 30 to
about 60% by weight of the composition.

13. The chocolate alternative composition of claim 7
30 further comprising milk powder.

14. The chocolate alternative composition of claim 13
wherein the milk powder is present in an amount of about 1 to
about 20% by weight of the composition.

35

15. The chocolate alternative composition of claim 7
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20 further conprising an enulsifier. 16. The chocol ate
alternative conposition of claim15 wherein the emulsifier is present in

an amount of fromabout 5 0.01 to about 0.5% by wei ition.
17. A chocol ate alternative corrp03| tion conprising ﬁi"ﬂi@“ﬂiﬂémi

about 24 t?u g ut 33 ercent bé ghtfof an oi l 'L he oi
bl end conpri's engHF 13589 B8uE ™65 - 167 - wei ght of pal m kernel oil, about
6 to about 12% by wei ght of hydrogenated pal m kernel oil, about 55 to

about 75% by i gh f I LN and about 7 t out % by
wei ght of hﬁdro\ﬂgnattera8 aﬁg gg?ﬁelggFéar lvEScomPOSlElongUt gﬁlFolgbout
60% sugar ; wherelin the embésn£2eromabpueszsw)aucea poadat; ofinfirom about 1

to about 28041 Lk BB 0.55 by wellncTBE $haAcEbABB.aLLgpnative composition

of claim 17 20 further conprising a 1 t o about 5% of an
enul sifier. 19. An edible food product conprising the chocol ate

alternative conposit hoghetothakemalfernd®ive cdfposlbecadibbBhgriggedgpproduct
of cIa|n119 mhé his a confectionery center, a confectionery coating, an

i ce cream "¢8 i'ng, a bar, a norsel or a creaner. 35
about 24 to about 33 percent by weight of an oil

10 blend, wherein the o0il blend comprises about 10 to about 16%
by weight of palm kernel oil, about 6 to about 12% by weight
of hydrogenated palm kernel oil, about 55 to about 75% by
weight of palm kernel stearin, and about 7 to about 13% by
weight of hydrogenated palm kernel stearin;

15 about 30 to about 60% sugar;

about 2 to about 25% cocoa powder; and
1 to about 20% milk powder.

18. The chocolate alternative composition of claim 17
20 further comprising about 0.01 to about 0.5% of an emulsifier.

19. An edible food product comprising the chocolate
alternative composition of claim 17.

25 20. The edible food product of claim 19 which is a
confectionery center, a confectionery coating, an ice cream

coating, a bar, a morsel or a creamer.

30
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