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EP 0 390 31‘10 81 Description TECHNI CAL FI ELD 5 The present application
relates to reduced calorie fat' conposi E‘,Pgﬁ,mbph contain conbi nati ons of
nonab- sorbabl e, nondi gesti bl e polyol yesters and reduced calorie
triglycerides that function as anti - anal | eakage agents and provide
textural /taste b?ﬁ'@f Ps, e g. less waxinessigreasiness, inproved nmouthnelt.

The present ap further relates to food products such as frying
oils for sal te rm chocol ate-flavored prod- ucts and

CooKi ng/ Sal 9d oi aprgs ta' n&t‘n ”R' rofd %Etgre &tgi'rgb%éﬁbnpﬂ nt&{r E\ Ionsofnonab-
trigl yC i des. ble nondr yebiafdah M‘as arfal 1h akage
for use as Iow Eﬁl&e 0|Q &4 mout ft_Thepresent
exanpl e, SRS %%a@fr oitsfoﬂs‘él&%ﬂ: Lt Shocdi4te-havbred prod-
di:scl oses |0W G&&%'c&‘ok m&rnt Sétibiration¥'Bethee PdlyebtBi8 Shd tglyeeHdbd. 0N Of t

fat content,0f a paRa YRy bi@ Bolestbrd 8@ kh&mmr@yardﬁdusbxs RBw BAGHS Raatitxedornormal triglyceride
nondi gesti bl e egPdr efeiple)U.Pa@nt3BOE 1866 Mdtisghbt alissual Mlguétat, 1971odidcibsddIdwidalorie food
havi ng at | easonthosifiing i whir atlestd goFtio@6f e ik contehtaf amMantiondl foyd isystovitiet e nogabécrisabie,
8 to 22 car bonnéridigsstible sugaxdtattyl adid eltér@hsughrafehdpfalty suid €8t haging stileastalfatty acid ester groups
particul arly 1with emiefaty acidhevingdemsad 22¢arhsrchtoiraOffcodsdn whiththesapojyol molyestas are particutarly
mar gari ne, dgai usefyindlie sélad and csbkipg alls, imagonpdiee; mméringdaifycpmdu@aﬂdmlaéﬂc)shmgpingsadtese
maki ng, br eadmiaiiying, celre niaking, brerdmakininéraneimat el y, regul ar ingestion of

noder at e t o hi gh Unisrtenatelyofegyldr ingeatort of maderalé tothigh tewelsgyf liguid forme of these pelyol polyesters can
produce an undewiiycay) undesisshinlppive sileptfeginamely, loakagarefithe polyestered breuab therangl sphincter. U.S.
pol yest, er st hr Betg 40PR:195 tpalandaeal; isrupdfanuary 25, 1977 dissleses;a mengs foopyevepfing fygspndasirable
i ssued ‘Janu#r y'a ve effgoty thequghtt Q)%"é@"’%?ff‘f’é'zfﬂﬂ '°F'@ﬂ° é‘?ér H‘EsPﬁ "ﬂ"ﬁ'é%a@gﬁ ﬁ%?é?l'"r"l&ﬁ 5alid
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edi bl e soli Fl e ﬁ&g}?ﬁ pro

Solid fatt ygacégf"a)frg E ao % e@t "tg' ' _ Q&,u T?é‘;
dr awbacks Wﬂen rdi i i2 td v QXKu-Ca ltagéigg orhquld polyol
conposi tions. Sofé atd ﬁ’b hfeJl bAdbaX bédsk ﬁfd?rﬁulﬂﬂ béoking olls.

proovi ding a hig S content at y tenperature tastes 25 waxy In the
nmout h when gnogasieshouNbART onal l y, cookr ng and sal ad oils containing solid
fatty acids, sofid trigly- cerides or solid polyol polyesters can be cloudy
or opaque at roormn.$.aRAY. @5, to UarBacek, dsuctiVaniary 281977 IdisblosRs Bemhpositions Eontafhing liquid
dear. Accor di ngbiybl fattyt 6l poligbsian antmti-aribdkade@gélts) THe@ati-analldakaye agentsrkidealid fatty acids
agent sforl i qui (ngiting panit 3730 bitighbnpars thelirtriglycetide and bstérisqaades, specifically, ediblel Ch xgttighensetu-
can be usedssl nrdteiifattylacits; angl ediblarnogabsdcbably, rondigestibBGsolidholgh @Rt poiiEsters heing at least 4
Pat ent 4, 005, 188y tcid ehtengrapskwhereindiecrlydldgretacted RS sugdyahd sudas @éabelecontaining from 4 to 8
conposi ti ons cbydaxyligioups dnil wherein eacsh fatty acidarqup hessiom abeut § teabeyt 22 carhgn atams. Examples of
| eakage agent s solif nesi-anpiidakags apentsspdciigally dispiasedsare sfesricianid, hygragenated palp o @drycrose ac-
(nmel ti;ng poi nt m@afer hi %her and ther rotrigl ycerr de and ester sources,

SpeC| fyal |V edl Fasp. R AL S _:..‘_ |96 L’A':.I;"“: DL, [§SusJanug V% m‘binmﬂo‘ﬂlquldpﬂy—
edi bl e, nonabs8 meés nf 77l legkagf pepnts. ?BW??'“B'BP’W'“SF%{TW”%?"HW Vitemindy, witamin £
havi ng at | easf" 'ﬁiﬂ(y acid ester groups, wherein the polyol is selected

from sugars ang EQUR@J)I-CPﬂ@lm ok aining from4 to 8 hydroxyl groups and
wher ei n eacl f a‘l-%‘;'—at-rd—group—%asé\ﬁrom about 8 to about 22 carbon atons.
Exanpl es of soli h@ﬂreéenﬁ htioh Fefed ¥ ve ARG Yaldrie@Ebinbdsios) whidh g €d ar e
stearic acid, hydy a ureswotan eand sauwnm noRBissorb b, SuBktaHtBly ndHlightiSle polyol

Pat ent 4, 005. | 96t qgtg aving Si3ee8c upJ-%&ein ﬁk%@lb@%@&e&ﬂ?ﬁrom sugars

conbi nation of | Iaqals.séa Nols ddhtaifing trdb4 eraswdra@rgrouw wheélK aua# faftpl Sk gioup A irom 2
fat sol ubl esvi t arg pcafoh f6hgdnd rom vitamn A, vitamn D, vitamn E and

vitam n K DI SCL@Skrratiobt 35 iabolt\$b9%/Fddtddd 4dioriélulyperidescsalectbd bR WINMIA MLUM MMILELS M| ML
reduced cal ori e fanil Lidovighoerides, amtigmixtunbs théred;aviiprein Mis a @aturdtediatyodeid wésidiiseledted iiamiCy
65% of an edi bl e,to&4jbaturated fattylaciys, Amivabdwrer thasif; whersio b s astorated flatjy acid nshidgessientd feom
pol yol fatty aci ditoCysatureted fatiyAcidg, and mixiutes thehoff wiietejn thaypducesisalerie iglyserjsies comprise:
wher ei n t he%pol ydh atlsasv@blééﬁwﬂhhw%yw-%fém LML tyiglycerdesiand2hupdantout 1 3% eompbined
from4 to 8 hydr dM¥M gediikp sidleradesiand shereip thetfatty acid poraropitipn of tha redueed cplorie higiyceriges
to 24 carbon at orf@mprigag (1 f’°“ﬁ"8‘|*ﬁ"ﬂ¥9@ﬂ?“‘§§‘Wﬁbéﬁﬂ’awyraéﬁﬁéwzm‘ém“am“
triglycerides sel99%GuefoCrudpimiffatyadds- ML, LLM LM and LLL triglycerides,
and m xtures thereof; wherein Mis a saturagged fatty add resi due sel ected
fromf[err] to [err] saturated fatty acids, and m xtures thereof; wherein L
is a saturated fatty add residue selected from[err] saturated fatty acids,
and m xtures thereof; wherein the reduced calorie triglycerides conprise:

55 (1) atl eastabout85% conbi ned MM MW, LLM and LMtriglycerides; and
(2) up to about 15% conbl ned NIVM and LLL tr| gI ycerr des and V\,herer n the
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90% C18 to C24 saturated fatty-acids. 2 EP O 390 410 Bl The present

I nvention further relates to food prodygpdssddieBiconpri se these reduced
calorie fat conposi- tions as the sol e fat I ngredl ent or In corrbl nation

wi th other fat |nglred|en crld Theefo
8 nt i Ionelfla(iomnposl-
i ncl ude frying % mg ie ideoils Thasefood
chocol ate-f | avor, ogri 8:9 e Hn‘?rfc% S such as
chips, as wels l J&Q; I%"Jd’il i&' s oilsq at Elggﬂﬁr st room temperature
1

t enper at.ur.e, q:, a qr.é) and ,

at abouf50F [e”]s EsEHN file Ydd &dc&l trig @ﬂ&&%uﬁ%%hﬂ-aﬁsfllteaﬁ&é‘dethﬁ:?thEH&ﬂbo@@st—
as anti-anal | e@&&@%ddﬁﬂﬁﬂﬁ&cofn%atbﬁ]&t thetbduced daloAdifdijceitias provides sig-
combi nati on of tifganbeal Lr)ﬂ%ﬁfs@éf&tﬂ&éohip& fit alofé] Redvantly ¥ prcRidéd ty He¥E @imbHaRns
provi des si gt Niidchude (¥} in aRBeRJRNY (2] extitslfastibeftrils (6., 1658 WRNES] hreadineS; improved
The advant ages pioGtHinel;@3) leys dolordegradtioiduniifiying: andl(@) less Mg teralRraturelvolatilifyCain@ RSrMiAg during
caloric reducti @&ging.(2) textural/taste benefits (e.g., |ess waxiness/

greasi ness, Inproved nouthnelt); (3) less color degradation during frying;
and (4) |ess hi dhDefigkigner at ure vol atility and foam'ng during frying. A
Definitions ¥ By "substantially nondigestible, substantially

non- absor babl e as Byseutistentiallyinpndigestibie.srbstantiahynopabsofgble’eas usad hogein istmear) apbiyal polyester
30% or | ess di gabichls abayt03k s lopsrligesteqandiabsorbed Prdarid pelvestsrs gleabeut Hith orithsﬁsted and
| ess di gested af®Fo®Borbed. By "reduced calorie triglycerides as use

herein is neant ti¥g y@&é%ﬁq'waréd PBWB”%\’HSQF"F'E& ridashafproyide "QE“‘%B?H‘O%
preferably aff af™ b' '?f'eﬁﬁaﬂ‘?"’l“é@"‘r‘@‘l T&? iriglycer-

oi | . These reduygﬂ”s(',‘ §'ﬁ'°F gﬂ%‘)&;’z lgce% b°H

riespm-
20% and“dbout 5 /“:[: mmga ‘?’ﬁ' “1" %t"ﬂ)ﬂ";‘:ﬁ
vided by the pr%?ooig' ih %18 ?8 e t F/g'% n oil msﬁeadofthe
energy gain pn 'Ihn % i oal uate s ortboth
cont ai ni ng a1 alng@RS ol fbfs fatfs.n d;k &@E&E’g o
to the net en- giGnt o8 Mafldi i _ ai E« Ial Ra h Mz%bl&%?g? 5} the
identical diet, ol NePsHeRly gait*ds B&QJdr&n%to | @6{? int of thO R retfthd YWst diet
of the reduced gRbdte garidd df fhe/@Riatydivesks], Msuubday tHd Imﬁm.%a@aﬁ RSy ih Kb @8 289K¥al)
adequat e t 0 $UPR&Erinind@frdin &Bidy of (FfbreRt LR ofHhtO Viiths saine SdXOstrin, ahd siidk Bidy WalSHifed a test
i ntake and f at/ alef thdt Bdes ket contain thd RoilTTdtA BechsdénbiP e Ueteltfindd bpthe b lcarGs® bidkgy Hét gram
t hat di f f er ence Kiperyedm (028TK2IDetyia) Gyiltipliad by thé dry dbight 6thd darthss (f GrainB)"Carcass energy
utilizabl e ener gorgaonisbaded of the bapcabdnbgy in KJ (=8i289 Icripististetrsined'by bamblualsinbrg Bf & Homo-
tot'al carcass egeegussampldal the b &peardéemhl)of thbsetehargy values afectbe dviregetotmrpreentutivb sample
some period ¥f ecirae(eutlrally 4 weeks), reduced by the nean starting carcass
energy in KJ (=0, Ey9wediim cheip satureted-fatly avisle,” & usad kereir, isaneantfCeo.a{cabrdid).clse (eaprgich oL
of rats of the &apne) fefty,acids, prmiktvres therebf. Jhet] and Cinatupatedddtty Reidsfagachobcommanly faind but they
t hat does not cé‘ﬁﬂ‘ﬂﬁ%""i"ﬁ%”@‘&!‘? pspible mediymghaip falty.acids. The, tmediymehaindatty aeidejdanpt in-
the dry car cass E‘F?é?‘g WWM"@@P‘@W&WW&W ﬂﬂfaﬁb‘ﬂﬁ"’gr arr)

mul'ti piied b¥ the 'S“Pd'la%a@& gg CMQQ?'@ g'v"

gramt i3 based 6‘1? h &E’ Q'%P@?’Q}-Fﬁ

bonb cal ori rretr g8 i ti e% t ° %“g'”i"%'FSI

t hese ener gy va > ?eri g}gg&ﬁa" as€ % ,ggd ;mdrrgs'd%em
L.} i tedf

(i.e., 10 ra;ss)the mdiing

meant [err] (cag a{t é.‘n%w fierallly Td
m xt ur es thereog,m,,;;i}e- ‘k}rﬁ&ﬁtﬂ&ﬁfg eéw,ﬁ.m y : Xinilﬁ‘#%ﬁoi?jgmHS)
they are not eXgidddpsbitoh)aRA fwdFhela Shalt ity 38 hh‘i&le@ hanm and #9’9@&3 S 1 M* biipresents a tri-

present nedi um glicbidb Withaimédiank tHafm 89 adiYbsiduB in thd #1 Bkl padiioh Bndlé Idn&cﬁ&n’i fhtty acid residues
somet i mes r efoer indhe femalhiiy tﬁvbﬁosalbﬁs & "IMUYRGlestits GlipyBerkietivittya Médiueh chédif fatty acid¥sidue in
"l ong chai n sat tied# pekitbmdridywalcrgdhaifi fatysacidSesiiubedii the B andWs p&sdihs, [ err |
(stearic), [err] (ByoMmud® esdsediereid, 8miehnt@trigiycdride @htaining mediunt ¢hein etaratsddatly aeid residues
[erir] (beheni c) atdlighree|pogiions. SordianhyotLL)” ,repmser{teearmdlycéridb gentaindgilang chaiprsatniatet! tatty acid resi-
thereof. In t he dudsetall threesropitigs.of fatty acid noieties, the common nane of
the fatty ac®d is Bgl'%ncM‘éﬂasu#eﬁgefP't'-silﬁ%ﬂtﬁpwrﬁwﬁmeQIMMamwmistllehBS-
nunber of car bofntivestien that haye heengrepased by combining predeminantycsteninadid {CiaoB3nd miflium chainsatu-
used herein, is™aRrsaty aadStirr hal f?ée"é'bﬂ?%’?ﬂdﬂg rearw ng.of fistqaringnd ediutichain trigly-
fatty acid resi g%i?eﬁ- Hhestea willconigin pradopyinantly gs ong Skain satyrfed fatty Acid. Ry be-
nedi um chai n sa %"f"&?’l’?mﬁw"df ipdiiced flade riglyceridas that have heen prepaied by sambining predom-
(The absorption of long chain saturated fattgy acids |Is generally reduced In
the end positions.) Simlarly, "M.M represents a triglyceride with a |ong
chain saturated fatty acid residue In the #2 position (the m ddle position)
and two nediumchain fatty acid residues In the #1 and #3 positions, "LLM
represents a tri- glyceride with a mediumchain fatty acid residue in the
#1 or#3 position and two long chain fatty acid residues
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50 in the*remal ning two positions, and "LM." represents a triglyceride with
a nediumchain fatty acid resi‘due'in tEﬁo#& 6)§J‘t|on and two | ong chain
fatty acid residues in the #1 and-#3 positions. By "MW', as used herein,

is meant a tiglyceride containing nmediumchain saturated fatty acid

resi dues at al ["antlypebenicreidi(f2¢ gad m@l"ﬁﬁcf'%ﬂ rated fatly-acids, {or example oy "&"dP y
cont ai ni ng I on b?!‘ﬂ%i‘i‘ ‘H‘dﬂﬁ"ﬁ‘?‘ ghelodrglygerides. ariojbehenic MGT'Js meant 4 mixtyig o it

posi tions. f) - T nprepespd by @b'ﬂg%ﬂeq‘?@i"@?“ﬁmq“g agig, behenicacid and megiurg ghain
d d | d di h
Lgvgcge?;apr (ra:oar gﬂ ﬁ?s'ﬁ'ﬁ’ac' t%ﬁr I ﬁetgﬁ?'% 6"'&"59851‘1"1"%‘ A °f‘ﬂgg[/s§%i°92né ?Y;[E‘dl um

chai n sat u- rag@! ;ﬁ%ﬁ gmﬁgoggsh p sone manner, for exanple by random
rearrangenent of medi um chain trigly- cerides. The stearic
MCT wi |1 copt ai n g GelEMRNYaRE hotvesitis elulin B8 bdsentinvehton %&«i}gﬁ%ﬁ]ﬁrﬁnféh%@ésﬁe% , sugar
fatty acid. Bygcdhertatyaas rs, dném&ﬁﬁ@iheﬁhomh%tskt{aéaﬂ AAiRhd fFom 4 to 8 hy-
triglycerides pbglgrdipe/s Sé’éianﬂédﬁ&ﬁé !u?ipéi&hmdﬁgacﬁ{ eompriselsligars o Siyar al-
410 Bl I nent! ycdneibi@nd fattyaeids] Thexs —su'ga.dis &Ehfnmabdhv&.a&nuursaﬁseds ebricYo rdhbo-Ckind dis-
for exanpl e by adcRefidédTHeGswih "saffd IBEHOI is G1bo Usbd ik I WBMVeftiond) SbnBEHRigbiBHED BieFeduction product
triglycerides. ofSygarswherain the blBehpeudr kutové groupihas baereraduce teniicotiol Tifpolyd rthyeeid polyesters
cal orie hi- (gl gregrepaiaiby teaéting évashdsdocharide/xdisapohareid ofdygat lsdhol witiigttyacidslasdistamsdd bglow.
stearic acid, belEzemplesatsuithbleanobsablriien apdthosa cantainingathyrraxy grdups adch gs xytobe] srabiddse,
per cent ages anghdgibosedhe sugarsicelwizidrived fram xyloge, &e. hylitelds agoisuitablp.Jhemartobascharidecerythrase
specified. B. Pabisykabledarthe paslics obthisyinvention since(lt only contailis hydrbxy @roupsy haweverdheisugar
pol yesters #s eF'EﬂhOlldH"V@ﬁ@"p?f&@@PR 1e-rerghritolsantaion by gsugsendfisthus sugblegAmong 5 hy-
pol ye ;2 trep-cantaipjpgynonpescehpridas thef arasiiable fopyes heraip are gliisosq, marnoses galastese. fruginse,
sugar S~and sugéﬂd sqibesond pugapalephel idprv f“?“?m glyoage, WSW%%’B‘%@ ins 8 hygrgxy
esterificati ongm@ﬁrg%ﬁ's%?s 5?“5?% W’“ﬁﬂtx polypgier P§’\¥§' {8 disacchar-

m@%‘a olag%far preparing
refer n 142" fngﬁe «Sm.se«seg%w%ﬁap Uy o ey

jﬂgﬁg;;ﬂ;ggﬁrm‘ﬁggﬁ cah at astséyd Onvent'%z%» E?Dém i ?.%3

been reduced t Qg

Sl iy
by reacti ngya @ﬂ&ﬁ:ﬁ%ﬁiﬁ)@? Ip%m n’nﬁﬁlc, Bbic, e lﬁa SoiE
as discussed bghgwy m@fandsél‘h ETHERING 386 ﬁad%rﬁn rnngorsy"'

cont ai ni Ng 4 hindcQatly Bl TRy cantteldatirdted ¥ uRsiirated, ﬁbu&i@%iuoﬁdﬂ B8, e.g. cis-
sugar al cohol defanyR6drs. 8MRaliK bodfBs ofnatbrally obitring falty adids In&h&%oﬁidédoﬁﬂtt? ac;&ér@nona ol
nonosacchar i defagy atids (i0Sttyl deidéGerived o M earidicicidirdpesedad aify,iskifowerseddldil fatty Huis Hebapid
since It ondsy swathbipfatticacids, Baftiowakyil fattyGidips palifi RevRal Off fattyl deids, abidicdEond{bil fattly aadsO|
derived from erytrthe payel fatty aeid, polyésjerdnisefuloh theqpeeséra iinventich Muystl tobialn atj least @ Sateyradid iester
t hus sui t abl e. gndupssRylybl fitty-acid pdysstecempainds thef comaind ardess Jatty caid estdn gtouwsrage digested in
sui tabl e for uanetheprasiucis of digestidnacsbsorbed fromithe intestipallrac moehdn the mermennd erdinaxytiglyceride
sor bos e. A sugfafs, wherestbé paliolfattyacid polyestersompayrds thatgontein 4 or mans fattwack ester groupscpre sub-
sor bi t:ol , C@nt stanyslly gordigestibla gndgorsequentiy nenapssrbgble by the Humaibady. &ds notyecassarythetiall of the
noi et f t he gf"g’é@?‘@ﬁ oftbaRolyel e ssterifiadiwithi fity agids, byl |t isipreferabledhat e aplyol sogtaip ng mere
mal t ose, lacto ified pystexy 9’3‘!"F' 961’ “Wlpﬁf?”@l?ﬁ'fa&‘lt PP“B;;%ZIHPGQ“ '9" “{;”;’:Y

Preferred poly dps. %%Vr % g@éﬁ@?’
invention age 8?‘@@? d‘pf niipl °<91°3t°5%' y%“g? mﬁ‘?ﬁ‘é’ﬁ’ H'B”"be““’
Pt g at S;Jgrag é? e 4 aB ) L ol Al gfyege AL B2t o
liquid
esterifled w ttbté?s Akl ha%gé to?dbmtagoiﬁz?mséattl ainﬂm% ashieqar poly-
preferably fromﬁcliCTh @g\fﬂ TR ack "e&erg{d?l rfp!;or 1zor
carbon atong. [exefay8&d U:Cdi!sefa?dgﬁ Nmﬁdiﬁoﬂ%fd,mh!éﬂéiu%ﬁﬁ be@ fatt H&&’Jrétﬁs In the case of
caproic, capr y{hb&liq@éiﬁblye h&ving high Propdrions SRGhdatifeted C,{'0¢ highdr RktPhdid gréliph, it tbdsEabout
pal m toleic, S heifaf théfattyHcias ifcorpdlafbli fhtoGhe polySstenMbiBdule areltypitally@hsaturdtdd Frbfeddunsaturated
el eos- tearic, fafty /18 inGOEN liGuid FuRBstErs Gre oleid Ecid; linbiBicCacia, Gindl mixtliee tHerkbfl Thedeliowig dtéRbnii-
be derived fromummunmésloyspeaﬁulqu‘ud polyolddtty agidpolyedters sultatiiecrbriuye ia the d@senlinvyitionssicrbee
sat urated oF utesaleateosuadse rentadianth, sugropoimxddeatesducrose fgptaciaste; suCmbe oct=olEts, Bucrase @c-
Ci s- or tr ans- tasstareof soybedn pitfattylacids{unsataneted)sucroseioctaasiersof cacala pil fatingpids Budrgse actaediers
i ncl ude soybea#f peim kengiof gr caconuloil fattyanists.glugdsie teftraglaale, the igkticos¢ letrzesters gt qr pocguit gissoy-
derived from | bRgneilfptyscids (ipsatyrated), the mapnoss tetrassters pffmixed agybens ailfaity 4cids, Shergglactose tet-
aci ds, sesane Mestersgfipicaey, tf'mwmaﬂemste atinplgiGieqid. syigse fefrplingleate, glactosp penjoleste,
ker nel oil fatty acids, and coconut oil fatgy acids. The polyol fatty acid
pol yesters useful in the present invention nust contain at |least 4 fatty
acid ester groups. Polyol fatty acid polyester conmpounds that contain 3 or
| ess fatty acid ester groups are digested In and the products of digestion
are absorbed fromthe intestinal tract nmuch in the manner of ordinary
triglyceride fats, whereas the polyol fatty acid pol yester conpounds that
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&
than 3 unesterified hydroxy groups, and nore preferable that it contain no
nore than 2 unesterified hydroxy: grouppqsdpsfpogar €f erably, substantially all -
of the hydroxy groups of the ponoI are esterlfled with fatty acid, i.e.,
the pol yester |s substantlall Ietely esterifled. The fatty aci ds

esterified to s? QFF %‘é‘s%%te‘ilﬁyb"g%\?ﬂé""d Pc'ﬁ‘ﬁv ’%‘H penfaqieats, and mix;

i nvention | S sef uI for fatt ers that are
98 Fa( i
iguid (1 Fr xa p %”Ew gﬁ? J%f i L”’g“ Jﬁ%’%%:_??
typi cgd y havg%yé &uﬁﬂt e&f I%’Lr?b -t 98.6°F
contain fatty tuFeﬁ gzalﬁ |Ip9; d|?|Q %ﬁﬁ ytlep(; |s

nmeasur ed at é:&, tbody
| over fatty a%btgesﬁfwrlﬂﬁnm b miXtureof r@srt&:ﬂgﬁ éo |If raEi s, Sde Ed patentappll-
unsat urat ed f 3htok238%b8ko Qérﬁhm puﬂliEheH b@pt.@afsgr reif &'ﬁﬁrahdd reRGe), partidufaF iy Examples
havi ng hi gh prR®z iHichdcies the brephrkiioh bRklcrbedobthestbrs M Hbiu aftfmnyhya béhadl (heidStock)
at | east aboutandytfallydlydrogenatbdoyeamsifsley abid methp@staked | nto the polyester
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such vi scous polSpditol heragients ie preparesi by esserdially She stie pratedure used torapsra kylifol pgntaoleate ex-
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pol yest er s suiatdxwashfconditiamsdofitcss. atantdS17,380 tqVoippatieincisdogd Mayvidy1988.y of net hods
known to those Slurtbsemdtaesterd diipaimkernel dilifatty ecidseftdinviegne] oll (tiydrdgenated to an iodine value of about
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I n di met hyl acet am de (DMAC) 'sol - utlelp 1?&?'[ ed at [err] for five hours
in the presence of sodi um net hoxi de ca , under vacuum During this
time the DI\/AC | s rem)ved by distillati on The product (predom nately
xylitol pent&diedusedCalerie Triglycordas) i n pet- 35 rol eum ether sol ution and,

after belngfreed of etroleumether | s se arated as aI| UId Ia er fou
tines from a ‘# S‘Q'H'd“tf‘wr

Sor bi-t ol ex yfﬂ" o S?'H'%P 'Plg L| s,

pr epgrie xyI |

xylitol . Suc & “y“' a" Yl ,Z‘ﬁ; ed" E%af@e
as that usedgdg "g: g, ntiﬁ taﬁd éi
-substitutgd {ffer ay, (ﬁQY 5‘3@5\) bl 'l St

Soybean oi | éb%um%tdnalmb& Mbwﬁaﬁﬁquﬁsﬁ%é&hﬁm MO, m

converted to th&ms&ﬁw@nmmwes&.ﬂh@hﬁn mon&-foRg ¢HB hmyoeﬁ&tsmm antl ﬂmmeéhsu

react ed Wi t haily préfeftedovbrai-loRthilh SIgRBAdRs QLM andLMLR Sl B3 1S G BHiaf (0.5 dh WihedRRd
t he pot assi UghamMIM)Qiiglycétidess TheberméTeretid redlicbt balorid GighjCerides\dmpiee (194t leagt Sbdat 80%)pre-

canol a ois fm@iably aldexstibout GG aridanost preférablyzfiehst aboutyasth\cokhishisd MiLMadd MRIL Biglydefdbis; (2)

val ue of 90 rdmorethsh dbing M0%, prefeeably @dimbre thiaingboutE%pand imost Prefersbly vid mars ther sbout 2Hiean-

met hyl est er binegileM tahdiMLr teighycbridels; {d) ndmere dirap abouti§ %, piefandbly nd Hdfe tham dbing 441 B ewste
of a pot assi erefergbly ixownes thanahoul B% MMMdrigly cerides; arali(4) seinerathsmabput@ts, rréferablynomiose then|
fatty aci ds. aSetd%ansmesipreferaly ngr@re thamabeut 0.8% Ll Arighwerides \/ol penhei n, issued

May 14, 1985, sua«r@W%@Meﬁ@wtmmﬂmﬂ@nd&wmwm senfre!brtcgntrol

aci ghé See BF&WHF‘W‘F‘%H”?°@W°EQY@W‘H&J" Pﬁé‘ﬁ!'a’d‘ﬂ hegrnfoynd thattiepe pgiurn ghain

Ber rdt, glycerol tqgfhe resulting tri-

pr edoni nantlgr 1'5 "3’° é'i"ede % F $ idan?eégy ”?@%@\g@r*ed
t th
sucrose @ a fhaT ot e 'gﬁ phmidn plosioran e apmL tge%geearv&%g

the potassi UM spapefa. k Fedgueg GRS brbeBRt KRRk nd
| h dj
1085, Sucr ose Mt&ﬁaﬁfm ﬂ:? %33 g rg&%@gg ae%lfgg riaﬂdriariasenn%’irsuﬁ?% |

(hydrogengt e, oEQtriéWbeh onm bthbly? ereﬁ e&&loﬁ@ﬁﬁiﬁ{e cdnBintnBt¥nore than

respective ngyodish ﬁﬁtn%w ab&ﬁbg%%eggt@at b8ty de@gact ed wi th sucrose

at about [err] Thebthen mmm.a%m@nm&m&msmw&dwﬂakmgenamnﬁoh @re

_pot assi um sogmpcgho ¢Rnderkifsdt@EtBEattydclds. [Théde Yong CliafhSaturated fatty #dida) vheh hydFolykbd¥rom

Pat ent 4, 517thefebpekiive Wighy e sre Ganeraaniekimdrdyooilyabsdrbédzompared to thainddiumhairiskturdtsl

C. Reduced QattyaicideantitheJongehein wismuradtbdfattyaeits; e.¢. linadicacidcThisld egpegialytiue estheifaty atid

I n t he pr eseintredseniecitaindangthfrom Sgl(steatie) tb G5 dehebiidr higHel/Thelsdhgorly dbisbrbesl long keiidin fattynd

LLL tri gl yceacddew® gamehlipsealid ataénzpetaturedf 28.67F B3°Q)her eof , wherein Mis a

sat ur at ed f at t Yherediicedosiotr figlyserides of the prgsent inyentjop conjprissdronabauedp i about P0%,prefisably

and mi xt ur esfrantabput 49 to ahew7q%, ard mestoseferably fiom apeut f,g,m alouP0PCa4 tel G Safwrpted fattiiacidp.om

[ er [ ] sat P at ERIbelipRiGMGTS, the reduged calarig rigiyceddes prmpgiserfrom apaut 2010 abyout 73, apd preferabiyjrom
duted Cal #optes mbgutﬁ% Sft9 Garfong F EPP& &‘Y e %PHTW N stiave ibyagpid

Ch F iong Which °'B‘?’§% roere ',H’Eb@

crain Fatty. % é%g, Fnagé ﬂ§ oo 1 o s

caren s o ik et Ry ?*’* S
faesrm i i @%éy ,.,” Sitho ﬂefl Fhiuah e, £6°

abOUt 90% m % al%ﬁ H&c“_s 2 13;0)
and LM tri gisxsoergs%ssorﬂaesy tnvﬁad %&Qﬁm Qﬁ‘ﬁhﬁtedtf aaaseamsus abd%i-b%&“?rhé?&ore
nono- | ong ¢ hijs prefefrodiindtFY rbdliesu R08oinpAdeio Hidkd than labolt FREE. 64 fatB/heid.
overdi-loag c hahékea.roecgdahbﬁemgmeﬂeé Mﬁtﬂw cbivprise ncfiord\@hr abdit s%imywas—sbm from
chain (LLL) e Cikiandi®gli unsatéritad fatty dddb)and mixtares EidFeof] Bkl mobty@éreratily i dré thein about
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oi |, soybeanmgid usefﬁ mBIN¥ESN vith hefﬁﬁﬁt@nd@a‘eméﬁﬁﬁl@hﬂm ! oendS@-anIJtlﬂﬁﬁFrflda'pblyglyE&Qe'
seed 0 |, Casihsadal fats Bk stonfedtark Bolyokyeliile y&& fek<(lBjol ésfors/WRéro/dRfyEri@dsdPratry a¢Risd
are soyb&an &hd ImonddidljcbiRieéf sRdri-chaif UiBasicaiegs, 30 oil, canola oil, and blends

t hereof . Tri gl Balkiig oi Bodging agyerits éusefol .sahbidaiomnttmtadmloﬂaatmhmmunb in@any food
hydr ogenat edcompagitions. Erialbelking dgentd canibd rioidigeetidlis carbotipdrates, fot examyle; lolydextipsenant chllulose
sui t abl e tri glcylinless dbdvabtiveb, Budhans icarbpxjrhethyideltoss, daboxpetityicBliulose; ydroxyreapylcdlalpgeamer
of the pr esethyicdldeba emtinigedrysialiise delose Otheomwitdblebulkingagentsianiude gumis hytirgcolicids}, stiarch-n
t he for m&¥ at ésodexiwifs, fermanted Wwbaydbfutnaltédexiting; rotyolp inglidicg sugarglesholsce.g. sorbitol and mannitol,
chocol at e- f | andearbehydraipail - 9estose.and chocol ate-f1 avored chi ps. Reduced 35 °
calorie fat coSjFuaivifeestead heyeragecompesitions panbe madathas cambinp the Rresent reduced salgse fatkgorg-o
about 60% of Pogitiens with diatary fibers torachieve 413 Sombipad bepefityof gachfiv gg;;a%'lfﬁe'. I8 §19A% complex
(pref erabl y FFFoobidrReRsasista)t Dffipestion by mapyrEiiag SERIPEY suf 8s fe f&’d“’t"b"'%ﬂb&‘ﬂ‘t
60% reduced calorie triglycerides (prefeimbly behenic MCT's). Preferably,
such reduced calorie fat conposi- tions conprise fromabout 45 to about 55%
of such sucrose octaesters and from about 45 to about 55% of the reduced
calorie triglycerides. Sucrose octaesters having [err] fatty acid groups,
especially those having 40 predomnantly myristic acid groups, nelt at a
tenperature above [err]. Surprisingly, it has been found that the
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calorie fat conposition to nelt at a tenperature of about [err] or bel ow
This lowering of nelting point is be%; %ﬁq be due to either eutectic or
solvent effects. Certain of these re PHorie fat conpositions are
useful In providing a portion of the total fat in cooking 45 and sal ad

oi I s which aw&sas-éaeawaqd and §iepq Reeruend By Miciebial fermentation. Examples of iose qomplex carhehydeatesy,
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reduced cal oneng This cajfrie tadudticheaan bandedse@n uaihgeombp@tionspof thepreser8@tcothpgpitionsi with ge-
tri gl ycer i deduesidcalofReswgetengrscbifking jagents; ¢rgthprreducerbaalofiger nmoﬁqfate- Aeetber bensfithich d

cooki ng #nd felavaiEmihieyseiopgscrests ithel smouatﬁsw imthe ibexerapes agp withythe
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(most pr ef er%iese faqgs can lead “2 #88bi ned LLM

and LM tri lﬂgj\w"gdw n
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- present ighVejdhd QR b Bde udsarnﬂta&d@ .e@rynfaﬂaaalneﬁteegrnﬁnlbae&rmﬁeJr%retdﬂh av.muwe
fat and/ or OdohtsiniRg S REdombsbitBiRABHS orli-HoiBihatiod WithoR&lorFeoPihb SboveélMmbntidfed ingRdiekte am
and | ce creadpoadddnd GEmord\dTtHaRBskeindRihetenefts. OSt i Ng products, processed neat
. products, i nduthig@scu@f bethé BdybdiaRiiefat cothposition 66, coMbsiiatichia dn0 Genafits,di it Atended
'sauces, gr auvib bslimiting or dildicluyivep It B@ortdntplated ¢ifat atherginlildrabaslendhensfitd dan pé fodnda bzt will fall
cof f ee waé t ewithinshe spirithnd k@psef tigs iodbntihs. The present reduced cal orie fat
conposi ti ons clis kadws thabeerthio fatty dstegscvillintiitiit thel absontionsof gholésterol Ehepresent iprantian@lsb e | y
t he fat - sol udoimpasgdsmethiodssor lawedng sprumehalesterabiiyinhibiting thé aliebrption gfshglestara withouteausing by
ref erence heanang Zealﬁgs effast; e@nppsmwstemieﬁ"! @e%?@"ﬂ ofplly) pemipigtering fannimealssugcertple tp or

f at - sol ubl e &l ith fiyperchielesferplemiasjugngpsive iheraneptipally effective aeses,f the maduced calgrie fat pamy

D, 15 vi® arﬁ°ﬂ“‘i§s ofthriforppqing fyne- Renespliy the,flqgage isabopt 1 grqe fospout 5 FTam of the preseptdat
for a [errTmRﬁt'&’Pal vitamin Al's usually found esterified with a fatty

aci d; metabo& crfll tjve forns of vitamn A also include the

correspondl ng%@/—%@é and acid. Vitamin Dis a fat-soluble vitam n well
known forg, us nt and prevention of rickets and ot her skel etal
di sorders \fvfs&sﬁ aLJI'&?etngﬁes sterols, and there are at |least 11 sterols

Wi th vitam ny BahMPBregirdibyi ty. Vitamn E (tocopherol) Is a third fat-soluble
vitam n which™can be UsSed in the present invention. Four 20 different

t ocopher ol s hayi® paIpe polyesiris rditbdilatiott!180%8(71 1€). A3 gGihEETpIScMAlel 4@ bdiyd) polyddter is Weigh-
whi ch ar &o Oi ddyinto & GlhdsMial. Tedidl & its contents didlheatéd to WEURRE(71.109C) arkiQhenlahifiediately tihsferrea d
oi | s. Vit ami 8 a onGlled fepérittura foo®alg bt T00PF ¢37.8FC)I THB sarfld is (hen MNogsd@retrgstililze aloE P
of chem cal (BnsrpplarEdholrs @fter tises24Mauritima pariod Ads@lapset] Lthedamyple &taken toitieyiscometer in an

fat-sol ubl e insulatedoupsandithe visgosifyéwédswredii - none), K2 (nmenaqui none), and [err]
(nmenadi one). The ampunt of the fat-soluble vitam ns enployed herein to for-

ggnefqghﬁrﬁ}; s % g%%
pezL p rtI sig
d§ %:g; Ic. E J

tify the%r e EerrantyBhideyVisgemeter Operation Arocedure. | f desired, the fat conpositions
can be fortifi ed with a recomTended 25 da| I y al | ovvance RDA), or increnent
or multiple ofA ""?.3! ”ﬁeﬁ RY} Intp plags; 4nd fhe yiaes

t her eof . It 9"? %?‘Y'é&"g @'E E a"m'%e'@ forated; and the a'i'??t"ﬁ" y
wei ght of sU®f% ik 4l 8°“58?R7$§t° e Q,b AL iR, one fhd tetede 'b'a“’@rg
vitamn E in the form of d-al pha-tocophefol acetate per gram of sucrose
poly- ester. If used fordeepfrying, the shortenings and oils preferably
contain 0.88 ng. vitam n E pergram of sucrose polyester. 30 Vi tam ns
that are insoluble in fat can simlarly be included in the present reduced
calorie fat conpositions. Anong these vitamns are the vitam n B conpl ex
vitamns, vitamn C, vitamin G vitamn H and vitamn P. The



Pl ( .

mnerals include the wide variety of mnerals known to be useful In the
diet, such as cal cium nagnesium ar&o(zj{?gg y conbi nation of vitam ns and
m nerals can be used In the present ¥R orie fat conpositions. The
present reduced calorie fat conpositions are particularly useful In

conbi nat i on WPFH37FEER Thepeng! confrela are getByfficient sappe) lsmdd@trepra plategndthe coneso
For exanpl e, thameeaalﬁcame'aqe'@sf"leé TP%WEQ@%“H@W&#'PF”Q“@%!&W°W§ Chaeagoyt fRseconds.
fatcom posi The [sids staried bycse glearratp andaspord.on Hiejsiip ehar srcerder, the

al one or % n % 'F 9%;(‘ O‘B p ”5 %‘fiﬂt hen\Bs mafryim sheas stresy is frachpd MgCBTtY o
sweatener s |(Ff’(ﬁ "sf‘fﬁ'glﬁdﬁ?q (ﬁ?ﬂg ane; saccharin; alitane,
thau- matin; hal.cqnes cl amat es steV| osi des; gl ycyrrhi zi ns,
synthetic aI2k ; u‘éfgo"ggta ey fossirom rQ(as Dul cin and P-4000; sucrol ose; suosan;
mraculing mMONeledhfine SQ ebdaétgclmpo%f%h ke idhted dndll i &3 mpl&t¥ly I'ngl ?&%Lt% 'S 3ing is thor-
subst i t Ut ed gy idd ﬁmmanewoﬂkhﬁ. o@ntﬁfhﬂﬂfhﬁd AU ?.%Hi/f
acesul fam Kr@r'ﬁy R60eF (3B :n%%ﬁh@iﬁd@en%ﬂaﬁ?&rodﬁ%ﬁhdd&”ﬁﬁeﬂﬂ& errconiffdd a@éddoﬂe
r ebaudi osi deprior &ﬁFthhrdﬁﬂJofFl{ °Bf5 TIRT6138 dnithe SEMpIGSI8 SB000.76| THYISerAA liquiCseBaraiddis

di pep- ti de&hemmwmpbm@ﬂdrameignebﬂhamhaﬂsolg@msdd BitklidoAd SEMEyI%) = 100
met a- am Ao bendl wiume iofsample avolume@df Iaid Eirksepyrhted)tobt vollinloksampe, and am des of
certain al pha-am nodi carboxylic acids and gem di am nes; and 3-hydroxy-4-

al kyl oxyphersyEolid Fatiflonibnt Slegsarelventy | at es or het erocyclic aromatic

car boxyl ates. 45 The reduced cal orie fat conpositions can be used in
conbi nat i on wi Beforedetermining SEG valyeis dheysample ¢l ibe dolyohpalyester i hepted tos terhperaturdf A5G ed
chain fa#ty (BEF)er hisheg’mﬁé'eﬁ#%@"fswrlﬂﬂllt mplp is cempigtaly meifed. m«w@mle isAken gom-
est ers sucrReed atajprpperasi of AAF (4G} et Zﬂ'!?&ﬁ(ﬁmé'é'!‘@"gg' he;SFC v@jypof the sample at
oi | ®Si | oxarfé%mpem‘?!%%mé !sdeb@&'lea se? ruclegnmagneticyasonange (FNMR). T EEME"@M

ment s useful Adisoa And, % Amer. . Qil Ghem. Sag., Vol 55 (1978),

nt Q PNMR B PS inA.Q.CS.

triglycer d l{%& gﬂ , Dificia | :h' % =: 1he American Ol C b ;
and

sterol es f ST 0 of
fatty aC|ds m"'c@rlo%s oP ‘hor t - chai n di basi ¢ aci ds.
Bul ki ng or QQ v AGid ondl € useful in combination with the reduced
calorie fat c many food conpositions. The bul ki ng agents can
be nondi ggstyd bl eQgﬂgydrates f orexanpl e, pol ydextrose and cel |l ul ose or
cel | ul ose derrvg%§%%§"such as car boxynet hyl cel | ul ose,

car boxyet hyl cethetthteyatid cdmpdsifon YFACP rthepdlyblpbipssers is@steriindd Ly Yhd shoRfatdgr@pHy, using a
_m cr ocr yst al hewib@-Padkaid Mooé 87120 & chdmbtogiph@qiipped wittCh thgtmaticondudtivitylvd@ctoran®a How-
- (hydr ocol | oiletsPackesd Mddell 767 1ARutomatis santpiax Thie chidmatbgraphiziniethdd wsadly destribldiin Official Meth-
mal t odextss i rels a dedrRedcticds andil Obbroibts Sodletyq)3rd £ 1984, Proceduck Ce 1-62.
manni tol, and car bohydrat es, e.Jg. | actose. Simlarly, food and beverage
corrp03|t|onsb BeducddcCaleriefFriglyépddesconbi ne t he present reduced calorie fat com
p05| tions with dietary fibers to achieve the conbi ned benefits of each. By
"di etary fiber Thefatygel mpe%mﬁé&‘) of the rdvnpdi palaria Biglyeeddes jsmepsurad byigag stromalegraphy.
n@;;ol af® erftnfay acgaﬁw esfers of {he trig HPB’PE?éedfbéiﬂchW‘ﬁ’F sthad (¢.¢ V“a“s"ﬂﬁ'f' -
390 B1 vva‘PP%s"!ﬁﬁ anamnﬁs e&l‘”“?%‘?‘

| f RhAse pid, ot §§t pg ¥1 |-@|n aaiyration. Aspl njection
hemmgelelsuf)os%'gads o %mjiﬁ; t'zg gt ‘?igg& };{ﬂ °'é‘;" ndard method
nC ude v

blosynthqglc gu SIC bl es,
fruits, seeds, cereals and man- made flbers (for exanple 5 by bacterial
synthe5|s) Conmercial fibers such as purified plant cellul ose, or

cellul ose flour, can also be used. Naturally occurring fibers Include fiber
fromwhol e citrus peel, citrus al bedo, sugar beets, citrus pulp and ve-

si de sol isals, apples, apricots, and waternelon rinds. These dietary fibers
may be in a crude or purified form The dietary fiber used may be of a
single type (e.g. cellulose), a conposite dietary fiber (e.g. citrus al bedo
fi ber containing cellulose and pectin), or sone 10 conbination of fibers
(e.g. cellulose and a gum. The fibers can be processed by nethods known to
the art. 8 course, judgnent should be exercised to make use of appropriate
reduced calorie fat conpositions and conbi nati ons of the fat conpositions
wi th other food Ingredients. For exanple, a conbination of sweetener and
fat conposition would not be used where the specific benefits of the two
are not desired. The fat conpo- sitions and fat conposition/ingredlent

conbi nati ons are used where appropriate,1sand In the proper anounts. 15

Many benefits are obtained fromthe use of the present reduced calorie fat
conpositions in food and bev- erage conpositions, eltherwhen used al one or

i nconbi nation with the ingredients discussed above. A prinmary benefit is
the calorie reduction achi eved when the fat conpositions are used as a
total or partial fat replace- nent Thi s calorle reductlon can be |ncreased

e b1 oy 2 o "
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A related benefit is that the use of the reduced calorie fat conpositions
all ows the production of foods and %%Voe{sggﬁégt hat are stable in terns of
shelf stability and penetration stabtll npositions nade with the re-
25 duced calorie fats have acceptabl e organol eptic properties,
particularly taste@i%ﬁ&?‘ture Dietary foods can be made with the reduced
calorie fat conposiTrons to neet special dietary needs ‘for exanple, of
persons vvho are obegs, Chitomatdgraph or hypelrlesﬂetfegﬂ'd?wﬂ
conposi ti®ons can be a major partof a |owewavalqn6w€ea
diet,«and they can be used al one orin co '!j
ot her therapy. Conbinations of food or

’ Wi e f at
5? tloﬁ/-chol est er ol

ffbether- apy or
Ys made with the

reduced calorie fat conposi- 30 tions c eﬁ mh_g mv.a total
di etary ppnagenent reginen, based on one 2‘!%@ prpqducts
containing the fat conpositions al one or mr on with one or nore of

t he above-nentioned ingredients, to provrde one or nore of the
above- nenti oned beng{‘ dsam -I'Ehi s di scussi Ofewllett{Packadutéi3Acadvori e f at
conposi tion uses, cofpieedsr ONs, and benetquivalert not intended to be

limtingsor all-inclggjump.- |t is contenplated that other simlar uses and
benefits can be found that will fall 35 wthin the sp|r|t and scope of
this invention. It Celdmmown that certai n15 ﬁ‘ Aa L,bit the
absorption of cholesterol. The present i \-/ p sses net hods
for I owering serum chol esterol by Inhi b| p{ﬂi‘&ﬂné’is chol est erol
wi t hout éausi ng an anal |eakage effect, iE:Qa gpem cal l y (general ly,

orally) adm nistering to aninmals suscept 'S ttiPié)'In rfu]uém;seui

hyps#chol est erol eni a successive therapeutl ca 'y effective doses of t he
reduced cal orie fat 0304 syd0em posi tions ofelietttPuckard 3350,y3600-Ceneral Iy the
dosage |g about 0.1 gramto about 5 gr amfanéverhst.pr BalenAl¥aat CRonposi ti ons.
F. Anal y?sr cal Methods 45 1. Viscosity MS430& enents A. Sanple Preparation
The polyol polyester is nelted atabout [err]. A3 gr a f nmelted

pol yol polyester is Reebeder 50 ed into a Phs‘szWQi'lvaBDFﬁer‘&pgl £)and Its
contents are heated to [err] and then i Bf™tely transferred to a
rcontroll gf tenperature roomheld at [err]. The sanple Is then allowed to
recrystallize at [e err] for 24 hours. After the 24 hour time period
has el apsed, the sanple is taken to the visconmeter in an insulated cup and
the viscosity is nedexaned. 55 b. Ferr aBurdickhkrdagsom, s@bnet er Operation
"Procedure A Ferranti-Shirley visconeter ‘FQ!“% gtf 6!"9'{ 8% viscosity

measur ement . Acone |'s put into place, andFEREITIELEOAUEES of (enperature is
adjusted to [err]. The chart recorder Is calibrated, and the gap between

t he cone andRefereaceStandard®t . The cone speed is checked and the cone and

pl at e tenperatures are equilibrated to 12 EP 0 390 410 Bl [err]. The
panel contr ol sTW e@%*‘“ﬂﬁﬁ‘i‘r"&‘@?ﬁ”ﬁ'& I°§°H°?“?ﬂ%&@€¥ﬁ5‘§l°¥/@éﬁ"‘i"%th1§|“&t'@d A
t he cone®o '?f?rarcenlr@ §c'65‘ Y epters (FAME) fs wspd ‘WFT\?%@WR?F“&?W@“I"?"HP?“&\XE‘EI

S¥abi | V§&' 't'°'r b Qs $% Ligo 36 Hrg0ps e 4-
the rf)‘m'fbf gg m?% gt Fg%fﬂ o f@g ol "

ed te o= n and rom icana rtenin
The 5 % 9’
maxi mum gh azéo;; r ‘3%9., ;p eor%?e19 “"Lz ?;g@c °'st e s%"' 18t
(dynes/ cm2) ' e(ﬁ? RhiR mﬁfsﬁo wi ahd o] ..s}écﬁqknmh alarnL ttA¥1ew
Measur enent ibfof FAME @ shduldt %pén@@ Lvemgﬁdettﬁethl AnsARAHR

conpletely rggé [ Gﬁd?ﬂ'éﬁsll& Ghd Qhoﬁdﬂﬂg tefardnbéStand i EHokiy bd Bthyf d witk¥® ﬁ'nol'ﬁt Bﬁen

poured into saapsisby t4pHerygaan me&m%w&m&d%&a&d@uﬁ%m&mwh ze
for 24 hear Shekinowravaligs andla jadgieiitiniadd dofddrriing fHebraglstédandlydia T thd esultS6F EHe refsiords Stan-

t hen cent ri fdaeare ajualid orNitbin & ptandadidevidiionstobthe kridivn Yaiues, then Tieaqiiipmehe reagentsiaad op-
sanpl es | s Zgdfioid@e pgHfarming letisfaatoriyent | i qui d separated is then neasured by
conparing the relative heights of the liquid and solid phases. Liquid/solid
stability (%peratich00 15 x (total volunme of sanple - volune of liquid that
separateéP)/totaI vol une of sanple. 3. Solid Fat Content Measurenent Before
det er mi ni ng AsipstrumentalSet-up he sanpl e of the polyol pol yester is heated to a
tenperature of 158C 20 err or her or at |east 5 hours or unti |

| | ‘l the |eél
Conperat ur e of b St %tswr'awt erveagrawmgwgq" 'ﬁara'%%gg@ E’b‘”‘?‘]‘f

val ue of the sanple at a tenperature of 44err] (37C) Is determ ned by puI sed
nucl ear magnetic resonance (PNVMR). The method for



det er mi ni ng SFC val ues by PNVMR I's described in Madison and HIl, J. Amer.
Gl Chem Soc., Vol. 55 (1978), pp. %é%gol ﬁg rein I ncorporated by

ref erence). Measurenent of SFC by PN P4 described in AOCS. 25
Oficial Method Cd. 16-81, Oficial Methods and Recormended Practices of
The American Qmaydbevete keragjusied i“&heﬂg‘,mgﬂ“ﬂ? intgumentvgeipfions@anayitthe datasygier eefeesicey
reference). 4. M2aayal gn howitoidathia HERIS0 Yer'sReferencerbgnuah Un Rse Eactors prauspdfor spch

aci d conpositi GAMRAEM®) of the pol yol polyesters is deternined by gas

Shr ommt oGP aphy. - QRAiR {8 shertarjo drened sandbrd o s vt s aaeples s el e i ample.
equiipped with a thermal conductivity detector and a Hew |ett-Packard Model
7671ARaut omati ¢ sanpler. The chromatographi ¢ nethod used is described in
Oficial Meth- 35 ods and Recommended ces of the American G|

Chemi sts Jociety, 3rd Ed., 1984, INSYTRUMENTALEONDIBIONSL. Reduced Calorie
Triglycerides Thg,f cid conposition (F : [ d calorie
triglycerides i sqﬂég}g‘hﬁgg by gas chromat ogr@%ﬁﬁﬁ?&#gﬁ‘fggﬁaf atty acid
ethyl eaters of tOodumniglycerides are prepai®duby Q25 smaddbid enatedd
(e.g., by transesterifica- tion using sodiu ﬁ(hgﬁl : t hen arated
on a capiisl ary colum which is coated with ﬂa s@i oggggy gﬁaQWThe
fatty acid ethyl esters are separated by chﬁ'!"rf-kﬂéﬁgth and degree of
unsaturation. A gplakn head pressures nmade wi t md.lbapes) 861188% ik det ecti on.
Quantitation Is by use of a doublg.nternal standard mnethod
(i.e., [err] tri %ﬁ%&r’lngg;s)) Thi s nmethod ca e‘é@ﬂarate fatty acid ethyl
esters fr¥m [errjinjectos0"A5tamperatyye 0 390 2WICB1 Equi pnent Gas

Chromat ograph  split vent!Fdpwt t - Packard 589pg gi/mfgui val ent, equi pped with
a spkit injector .and fl anme ionization detec{or, )—'@wl ett-Packard Co.,
Scientific InstrafRHBSPHYI® 10 -5 ml/min

1601-T Cali f or ni Gvéw dempétaltorerprofileéd 94304 Aut osanpl er

Hew ett - Packard 767 EHpeé o equi val ent 15
col um Col um %’it%] : Fatire 15m QDOFZS mml.D., fused silica

capi | lary col urm codindtiiak timep-Wax 20 -~ lmin - -
(0.25 mcron filmtligRagkness)., Hew ett-Packajgtelpin SCientific Instrunents
Di v. Dat agSyst em Hew ett - Pa]%géd 3350, 3000-T 25
Hanover St., Palo AfiBal 388304 Recor der Ki pp & Zonen,
8040, Kipp & Zonen Finxkadmetl Hexane 0 min Burdi ck &
Jackson, or equival nmerican 35 .
Scientific Product S%rte 26\ 6°C/min
35 Final temp 2 200°C
Final time 2 0 min
Rate 3 10°C/min
| o Final temp 3 220°C
o Final time 3 8 min
Detector FID
Detector temp 230°C
s Make-up gas 30 ml/min
Detector Hz flow 30 ml/min
Detector air flow 300 ml/min
50

B. Analysis of Samples - (The samples are analyzed with a double internal standard.)

1. Dilute the reference mixture of FAME with hexane. The methyl esters should be approximately 2% in
. hexane. Inject one microliter of this solution via the autosampler. The results must meet the criteria in the

55 Reference Standards section.
2. Prepare the triglyceride samples to be analyzed by adding two different internal standards, Cq and Cy,
triglycerides. (Cy and C,, triglycerides are commercial standards consisting of 100% 9-carbon and 21-car-
bon triglycerides, respectively.) The internal standards are added to the samples at about 10% by weight
of the sample. The samples (including the internal standards) are then converted to ethyl esters by any
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Ref erence Standards Two reference standards are used each day of operation

to verify proper operation of this A 40 reference m xture of
fatty acid methyl esters (FAME) is E*E%&‘%%%ck t he operation of the
instrument. This reference mxture has the following fatty acid
conposi tion: 19fdadmeti®ds [err]) A reference standard of a commerci al
shortening is @& rapeguencedn the L datagystern todnject thasamplesy system -- et hyl ation
and gas chr omafdigfaieihe aulpsamnles fodnject @mistel pfites sam g:%-er'em@esmam'amﬁa@aqhhe
foll awi ng®fatt "QE‘P'B"“E%S' fegReratyrepmoram apg the data system wilcoliestand anplyze the data for
refer_ence m xt A I"g be drlu eaé¥v|th he>§_ nd the i nj ected
into the Instr I
every day srnc§ %g&"&ﬁ %ﬁ §d %%} % pe_e
chs Yy e Srarch S Lot 5
sanples priorto their ahalysis by capil ary gas’ chrorrat ography The results
fromthe refgeBGRsibufndPsdial ,@&gégrgl be conpared with 50 the known val ues
and a judgrrent—rm'd'e—C'O'rTC'er‘n' conpl eted analysis. If the results of
the reference SherBiativel dibtiButio o?th8 fdribiual 6210 hipth-Heka- bR dehta-de@RLAWSI S0sIERkvVER B
of the kn®wWnetra thrsagh mdndcstets 6t the GblyoDroRBsters ¢an BEERErGinéd Udin@idbrm&-pRdsk RigEpeffbréhance
perform ng Siyuid shromdtaytdphy (HPLE)EA Silick @él-paéked columidd usedimnhisumethe to B¢parhte thesolyaster
t he col unn i samble itagberesplactionasteogroupings noted elbave.tHexane ardenethylstibutyatirer ark usad agthé ineN 'S
as | n Tabl e Hie pliase $ventsiThe dster graipingsare quantitated using &imass datectqr (e abresvaprdticdightecat-
acqui re and tevingidgtector). Fiwe deftactor resiiinee is measwred and then nermalizad to 100%PTIR i@ dual aster Boupsay
have to B ofip expressedaa rejativerpercentagedue to i nstrunent variations. Consult the
data systemreference rranual on how to do this -- HP3350 User's Reference
Mankad . Uni t $ Sabenhiymber Rrofjie o 59 de Triglvearides, c h corrponent 5 3. btain
t he shortening reference standard f orana srswrth t he saip | es and eth Iate
itwith th e sa ber NP) of the redu calorie triglyoendesrsde mmed by
CONDI TI I ;Hs tm:a\trngrap y )uismgashort fused silica ‘;d s|| i%&?

ion @ 0; g
15 mx 0.25 ,,,..,,r.,ré gﬁz it mmmm Ty
ead pr essurﬁnedfatt amdresndues'[ % |'1 eswith hesame
Hel i um 20 carbon mrn’lyeﬁﬁl Qﬂtea ng.%F mple,atngl ide Je hj&t@

100 m/ mgh SERiHBuBIPR-elute wrth tnglycerides made up on one Cyz ( d one C1a (ste:
t enper at ur e gifbdidu€erwith b rigifcendecoipdsad dl'fvrﬁ) Cu fatty acid residues Shd 419 bﬁkéfécﬁihonﬁcb m?y acid
1 min Rate Iiesidue. 30 Inal tenp 1
[err] Final ti pRpskation of the sample for analysis |st ﬁlldWsR@d 1. of a tricaprin internal standard solution (2 mi-
[err] 35 crog./ml.) is piettédbihto la @1 The methylene chloride solvent in the st4ldérd bdlutiah is levapbratéd using
O m n Ratse 3asteam bath under a nitrogen stream. Two drGlfs/ofntihe sdmpleg(20 tb @01icidg.) are pipetted into a vial. If
220C 40 the sample is solid, it is melted on a steam bath and stirred well to insure a representative sample. 1.0 ml. of
bis (trimethylsilytrifluoroacetamide) (BSTFA) is pipetted into the vial which is then capped. The contents of the
vial are shaken vigorously and then placed in a beating block (femperature of 100°C) for about 5 minutes.
For determining the CNP/GC of the prepared samples, a Hewlett-Packard 5880A series gas chromato-
, 40  graph equipped with temperature programming and a hydrogen flame ionization detector is used together with
et a Hewlett-Packard 3351B data system. A 2 m. long, 0.22 mm. diameter fused silica capillary column coated
with a thin layer of methyl silicone (Chrompak CP-SIL 5) is also used. The column is heated in an oven where
temperature can be controlled and increased according to a specified pattern by the temperature programmer.
The hydrogen flame ionization detector is attached to the outlet port of the column. The signal generated by
45 the detector is amplified by an electrometer into a working input signal for the data system and recorder. The
recorder prints out the gas chromatograph curve and the data system electronically integrates the area under
the curve. The following instrument conditions are used with the gas chromatograph:

Septum purge 1 ml/min.

Inlet pressure (6 1bs./in.2) 34.473% kPa
5  Ventflow 75 ml./min.

Makeup carrier 30 ml./min.

Hydrogen 30 ml./min

Air 400 ml./min.

1.0 microl. of the prepared sample is taken by a gas-tight syringe and injected into the sample port of the
55  gas chromatograph. The components in the sample port are warmed up to a temperature of 365°C and swept
by a helium carrier gas to push the components into the column. The column temperature is initially set at 175°C
and held at this temperature for 0.5 min. The column is then heated up to a final temperature of 355°C at a
rate of 25°C/min. The column is maintained at the final temperature of 355°C for an additional 2 min.
The chromatographic peaks generated are then identified and the peak areas measured. Peak identifica-
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Final tinme 3 8 m n Detector
FI D Detector tenp Make- up gas
30 mM/mn Detector H2 fl ow EP”Q%%%CB 30 M/mn Detector air flow
300 mM/mn B. Analysis of Sanples - (The sanples are anal yzed with a double
i nternal st 2fi*n #rageomplished hy comparisndo knepa pure glyceriden prayiausty fprograymedyintojther daja-syeem.
The met hyl eUe@pakataas deferpined by fhedatasystam is used tp galgylatethe-perqepipge of glyngeides having a
mcroli ter oftarticpprCaengn Nymbsp(Cy a&“ﬁ’q‘f@"%ﬁf’ egyationthe results nmust neet the
crrterra n the Eef e ce S 8&’?\"0130 2. Prepare t he
trrgl cerrde""’:"?7 d';.e re ern

t.ﬁ:tétm
amoun

d d UpOo
o o g r §Z§ %at%ﬁ Gl
hﬁ

respecti gl yof a a&.mﬁe xtuséaa oo 0%
by wei ght' of eten SR o 10l raa.q;at Py R R il vt
t hen Convertlﬁgamp@l Wt ER @We ﬁtureof d(il';ltﬂn&ﬂyle‘ﬁa I laﬁﬂ)lutlon)rs

-met hod. 3. Sqlfollws: 2 sequence I n the LAS data system to inject the sanpl es.
4. Activate the autosanpler to inject 1.0 mcrol. of the sanples in the

sequence.ss The gas chromat ograph 5 will automatically begin.its
t enperature prograrfioapehente data syst eGasboniNeo| | ecmm t he data
for the sequence. 5. The dat |s anal yzed ,pith the two i %nal standard

procedure. The abs almit & (mg of eatgfs per granof s | e) ofthe
[err] conponents is
t

fronthe C9 ifgernal standardg grhe absolute
anount of?®the [err] { s is calcul atggd fromthe [ero]slnternal
standard. Veight peg3nm tearinCENt ages of Eatty acids areg@al cul ated from
t hese' anounts. 5. tea ST 'buti on of P@gyol Pol yestersoXne relative
distribution of therdipgimitéyal octa-, hep#s8-, hexa- and pkdft a- esters, as
wel | as collectivelyipaheitbbtearear a- througb mono- esters,1d the pol on

pol yesters can be defstearopetmidsénng nor mal 9ghase hi gh perf%)rg:ance l'iquid

chr omat ogr aphy ( HPLI®isteardnl i ca gel - packe®4col umm is used*ith this method to

separate the polyester sanple into the respective estergroupi ngs noted

above. HexangeafichudRitord of Redatdd\Oalofd #Eb&ﬁ?sdcbﬁ@ Qsd?ﬁn th&‘ﬁre&Hﬂf ImidhloR Phase
sol vent s.g Th ector (i.

an evapor at i veThd iloling fidétrated REkcad cdilmb Q@&dhrp),smowﬁddmresé aar,arroeammmé f accor-
measur ed anddandaithibi prasbnt meshtibro 100% The i ndi vi dual ester groups 20 are
expressed as a rel ative percentage. 6. Carbon Nunber Profile of Reduced
‘Cal ori e Tri gh\Pepamilbe of Pyl Rolyedterniand Retised Galanib Thiglycérided®) of t he reduced
calorie tspi glycerr des is det erm ned by programred tem 25 perature gas

chr omat ogr aph{reps Hiqutg ; : 2aeQil col um coated w th net hyl
silicone for anal $/S| s and char acterization of the conposition by nol ecul ar

wei ght . The pugmse poivesters pearganestly prepasedfrompoykean ellhydragensied &9 fodiee Vaie18R
nunber s, rtsqon‘e"e‘&ra Hﬁrﬁsmﬁﬂ?éreﬂutﬁsrerrégd 't"ﬂ'é’eﬂ‘tﬁdéﬂ'th mfrmer' therpraserics fi# PR S

g "h‘?ﬂ”t' v anging e o swlting spypes; ol poly-
ity herg ar ¢ 5} R %’Qa R e SR g i el

as the sane &anple a triglyceride conposed of three [err]
(palmtic) fatty 30 acid residues will co-elute with triglycerides nade up
on one [eggr] (nyristic), one [err] (stearic) fatty acid residue or with a
triglyceride conposed of two [err] fatty acid residues and one C20
(arachidonic) fatty acid residue. Preparation of the sanple for analysis is
as follows: 1.0 m. of a tricaprin internal standard solution (2 m -
crog./m.) is pipetted into a vial. The nmethyl ene chloride solvent in the
standard ssol ution is evaporated using 35 a steam bath under a nitrogen
stream Two drops of the sanple (20 to 40 microg.) are pipetted into a
vial. If the sanple is solid, it is nelted on a steambath and stirred well
to insure a representative sanple. 1.0 m. of bis
(trimethylsilytrifluoroacetam de) (BSTFA) is pipetted into the vial which
is then &pped. The contents of the vial are shaken vigorously and then

pl aced in a beating block (tenperature of 100C) for about 5 m nutes. For
determ ning the CNP/ GC of the prepared sanples, a Hew ett-Packard 5880A
series gas chronmato-
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40 graph equi pped with tenperature progranmm ng and a hydrogen fl ane
i oni zation detector |Is used toget herE %Ja Hewl et t - Packard 3351B data
system A2 m long, 0.22 mm dianmetér Tus silica capillary colum coated
with a thin layer of methyl silicone (Chronpak CP-SIL 5) is also used. The
colum Is heated in an oven V\,Eﬁe tenperature can bg controlled and
i ncreased according to a spec ed pattern by the tlﬁrr'oerature pr ogr anmer .
The hydrogen flame ionizati onCector Is attached'tv' the outlet port of
t he ,col urﬁ. The signal generatgg:oy 45 the detectoB.ds anplified by an
el ectroneter into a worKking i@iﬁ"t signal for the dggagsystem and recorder.
The recorder prints out the g t]hromat ogr aph curv% d the data system
el ectronically integrates theCi8e under the curve: z%e fol |l ow ng
instrumeny conditions are usegiggh the gas chromat @gl aph: Septum purge
I75n1m/m/n_. I n:vgt( pressure (5013 S /|/n. 2) 3@373% kPajO Vg(r)\tmflf)w_ A

. mn., eup carrier ./ mn. rogen mn r
400 MJImn. 1.0 mcrol. of thé®theepared sanple is t xkn by a gas-tight
syringe and injected into the sanple port of the 55 gas chromat ogr aph.
The conpasents in the sanple port are warned up to tenperature of [err]
and swept by a heliumcarri ergB&ﬂEipush t he corrponeg(s into the columm. The
colum tenperature is initiallgetget at [err] and hd0d%at this tenperature
for 0.5 mn. The colum Is thfmﬂ@?at ed up to a finaly yenperature of 3550C
at a rate of 25C/ mn. The col S mai ntai ned at tg: final tenperature of
355C for 2n additional 2 min. Otherchromat ographic p Rs generated are then
| denti fied and the peak areas neasured. Peak identifica- 16 EP0390410B1
tiohds acconpl i shed by conparjson (.o known pure g ri des previously
programed Into the data systeié—‘%’élpeak area as g@%rm’ ned by the data
system |s_used to cal cul ate thiO3Er33n84de of gl ycer‘° es having a
particul ar Carbon Nunber (CN) according to the follow ng equation: 5
% CN = (Ar e%gﬁe (o b auth R0erdd BhCdstbrs trom HOR 8f Area of CN for all peaks
gener at ed. a0 O 03 siuje e—actual response generated by
the chromat ogr pipkia Sldloke Rhyeststs BY pRpdréd fronPQRGE off (Rfdrddbnated to 1dINEARILB 96)Swhidh is'dBf
particul a5 GaftbdbthblrapiRlive mbihGia8ters BRIV fctb ARihQlcPos8 InBhepRis6HchbraBstasdiimeaBdnate
paring the agtalystand thé PElsIan séab oﬁhe’ﬂaﬁ&lé’dﬁl@;?%cim réglibiigRbrofheR stérd have ke fatty
Car bon Nunbegefi chifipdsiiéh (KA) \aRd vabuit tab 10D¢F, 3708°C)h6wh iging foldwindabled t he mi xture. A
gl yceri de generating an actual response greater than its actual anount has
a response factor less than 1gf |ikew se, a glycergdde generating a
response skess than that of ité{ﬁaﬁt ual amount has a jgsponse factor of
greater than 1.0. The m xture*t¥¥gl ycerides used (in a nethylene chloride

solution) is as follows: 15 Colfzdnent 0.3car bon™ No.

Amount (ng. /m.) Palnmtic acgfg.q 16,6 -

0.5 Mnopal mtin 16 63.0 0.5 20

Monpst earf n Ci8:1;g *> 0.5 Dipalnmitin

32 0.5 Patpg:2ostearin 21.8 34

0.5 Distearin c18:3 36 1.3 0.5 Tripalmtin
48 1.5 dpalmtostearin 50

1.5 Disteggropalmtin €20:0 52 0.4 1.5 Tristearin
54 ' 1.5 Spegadfiic Illustrations ol.Reduced Cal orie Fat

Conpositions Used in the Pr esgﬂé.ol nvention 30 The fgljowing Illustrates
reduced calorie fat conpositi *tand their use in vgrll_ous applications in

accor- dance with the present CRasdenti on: .
50 ' Other , 0.4
Yiscosity Poise
- 100°F (37.8°C) 1.4

3. Preparation of Viscous Sucrose Polyesters from Soybean Hardstock/Soybean Oil

Viscous sucrose polyesters are generally prepared from a §5:45 blend of soybean hardstock (hydrogen-
18



A Prefoar ation of Polyol Polyesters and Reduced Calorie Triglycerides 35 1.
Preparation of Liquid Sucrose Pol yes%ﬁig fio%LSoybean Q| Liquid sucrose
pol yesters are generally prepared fr 3)’ i oil (hydrogenated to | odine
Val ue 107) which is converted to the respective methyl esters and then
react ed wi t hatesielodinavalue:8)anrsoyheansailfydrogsnated tp ippinesvalus (107) wilelvis copveriert o the respective
cat al yst andmethubestass anddhenseagiogwithyfucrpsndn the presenge ¢fjalpotpesium ca %nwénd the po-

resul ting so‘?ﬁé‘&‘@‘iﬂqthp!ﬂywn bagqsincl/sqybapp ol fafty apids. The '%FE‘F"G? Wﬁyﬂ‘? rs
ester, distri ﬁ"&ﬁ“’gﬁ?@?&%‘“ﬁﬂ&‘%%@%% éﬁste[sb‘md]"fmé'wd 9%31'13\8)? rigiieng
tabke, 45 50olgyingiabl 0 390 410 Bl FAC Cl6: 0 10. 4
C18:>6‘ 8.30d:1 45,8 C18: 2
32.8 10 FAC C18: 3 % 2.1 C20:0
-_02Qher 0.4 15 9.6 Esters
[err] oct'a €16:0 9p.5 Hept a ’ 7.7
20 CiBiter 52.7 1.8 Viscosity
.Poi se 25 [err] 1.7 2.

Preparation of Liquid Sucr osecll%‘l1 esters from Canolu;;O' | Liquid sucrose
pol yesterg are prepared from @&%{ﬂya oi | (hydrogenatlg to | odine Val ue 90)
which is con- 30 verted to tigggsespective nethyl est@rs and then reacted
Wi th sucrose in the presence 3% aufpot assi um car bonabes catal yst and the
pot assi um soap of the canola P atty acids. The resulting canol a oil

pol yesters have the fatty aci ¢22thposition (FAC) an8-%iscosity (at [err])

shown in2he foll ow ng table: FAC [err] Cl16:0
7.0 Cl16:1 0.3 C18: 0 ' 4.6 40
c18ha &sterscis: 2 % 21.8 C18: 3
1.3 45 Octa C20: 0 82.1 0.4 C20:1
1.0 C22: 0 0.2 2:1 : 179 0.1 50
Cther 2 Hegts, "55 100F
(37.80C 1.4 3. Preparation of \/ | scous Sucrose Pol yesters

from Soybean Har dst ock/ Soybearyjekdsi¥yscous sucrosePgigskyesters are generally
prepared froma 55:45 bl end ofloao'\./b(cﬁrb.rﬁrdstock (hyedgogen- 18
30

4. Preparation of Solid Sucrose Polyesters from Myristic Acid

Solid sucrose polyesters are generally prepared from myristic acid {(at least 99% pure) which is converted

35 tothe respective methyl esters and then reacted with sucrose in the presence of a potassium carbonate cat-

. alyst and the potassium soap of myristic acid. The resulting myristic acid polyesters have the fatty acid com-
position (FAC) and ester distribution (Esters) shown in the following table:

FAC %

U €12:0 0.2
C14:0 99.3

C16:0 0.1

© €18:0 0.2
c18:1 0.2

o Esters. %

Octa 85.9

Hepta , 12.8

Hexa 1.3

55 .
5. Preparation of Liquid Sucrose Polyesters from Palm Kernel Oil

Liquid sucrose polyesters are generally prepared from palin kernel oil (hydrogenated to an iodine value of
about 4) which is converted to the respective methyl esters and then reacted with sucrose in the presence of
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EP 0 390 410 Bl ated to |odi ne val ue 8) and soybean oil (hydrogenated to

i odi ne value 107) which is convertedEI;gﬁollg gfspect iive nethyl esters and
then reacted with sucrose In the preSence ) pot assi um car bonate cat al yst
and the po- tassium soap of the soybean hardstock/soybean oil fatty acids.
The resul ti njpolassiwesaibonete eptalystand Hie|poigesiunsesenraf thepalm karagloil faftypadids The reslling paim
conposi ti on Yematefl polyesters havaithefatty aeif Gopposition (Al and estepdisiribytiop (Hsterp) shawn ip e foflgwing

shown in the®®&| | owi ng table: FAC % 10

cie:a  ° | 9.6 C18:0 52.7
C1831 EAG 3 15 % Cl18: 2

14. %/Cl& 3 €10:0 1.0 C20:0 1.0 0.5
C22: 0 o2 20 Esters Ccta

82.1 25 12’ Hept a 70.4 17. 9

Vi scosity pbi&d [err]. 18.4 42.9 30 4.

Preparation of Solid Sucrose pPpgyesters from MyristiggyAcid Solid sucrose
pol yesters are generally prepared fromnyristic aci éat | east 99% pure)
which is converted 35 to theci%'sopective nmet hyl esterS and then reacted
with sucrese In the presence @i8gl pot assi um carbonat3e4cat- al yst and the
pot assi um soap of nyristic acic? .‘zThe resulting nmyrigtgc acid pol yesters
have the fatty acid com posit %h (FAC) and ester distribution (Esters)

shown In the follow ng table: FAC Cl12:0 0.2 C14:0
99.3 C16: 0 0.1 45 %

C18: 0 20 .2 C18:1 " 84.6 0.2 50
Esters Octa Octa 85.9 Hepta :

12. 8.Hexa Hepta 1.3 55 5. PrepHh.4tion of Liquid

Sucrose Polyesters from Pal m Kgronel O Liquid sucrgs@ pol yesters are
general ly_prepared from pal m kernel oil (hydrogenated to an iodi ne val ue of

about 4) Hhi i the respective nethyl esters and then
react ed withé;'Iare SR Bl h 1 sence of 19 EP 0 390 410 Bl a potassium

carbonat e cat alyslonRUCTE P BYsreyeh dBf rahddfm riifita t éildorfizatiod) Btibéheni
aci ds. The I galobileEhai e yﬂﬂ%ﬁ% 6o rom ran.

CoNpPosi ti@n domblation®tRerfsabjstteddd Batch dRiNEtoR Qo kerdVed poitioR BIANG nddium! chéin iglydeRibs))o-
tabl e: 5 FAGecular distillation (to remove additional medium che tfiglycerides Snd to separate the mono-long chain tri-
1.0 C12: 0 glycerides from the di- and tri-long triglydédded) and nonsolvent fractional crystallization (to remove additional

di-long chain triglycerides). The purified behenic MCT’s obtained have the fatty acid composition (FAC) and
carbon number profile (CNP) shown in the following table:
35



10°

Cl4: 0 18.4 C16: 0

5.1 C18:0 0 15 C18: 1
3.4 C18: 2 o.é%°§€9‘“°51 Esters
Ccta 84.6 Hepta 14. 4 Hexa

1.0 25 6. Preparation of Behenic Ms The,behenic NCTrB (Aor B) are
general ly prepared by random rearrangemen# (random zation) of tribehenin
and medium chain trigl ycerfAfes using sodi #m net hoxi de &s the cat al yst The
crude.m xfure resulting fogg:0an- 30 dom pggion is thew.3ubjected to batch
distillation (to renove a gortion of the i um chai n,uragl ycerides), no-

| ecufar distillation (to r@sve addi ti onzﬁ??redi um chaiztr%'?ri gl yceri des and
to separate the nono-long €aPn tri- gl yddk8des from tBeddi- and tri-Iong
trigl ycer{'odes) and nonsol vept.gf racti onal grystallizatigng(to renove

addi tional di-long chain trll(FgPyceri des). ;2& purified geaeni c MCT's

obt ai ned have the fatty ack 390rrposi tion C) and car boh nunber profile
(CNP) shown In the foll ow gig:pabl e: 35 40148 50 55 20 0.6EP O 390 410 IB A

FAC [ertda.C6: 0 0.
0.8 s 0.3 C8:§)J8'?6 0.1 57 3 ! 22.9 C10:0
17.8 23.4 10€18:1 - c12:00.1 0.3
0.4 Cl16:0 06 4.8 0.2 Cl8: @.1
1.8 0.6 C18: 0.1 0.1 15
cis: 1 | “oeza:0 4659, 0.0 %55 4.8
2.1 C22: 00 eR:a 0.2 45.5 20 0.2
C22; 1 0. 244. 1.8.2 C24:0 1.2 1.3
1.2%5 CNP €24:0 : [err] 26
0.1 28 0.6 30 30
0.7 32 1.3 34 2.3
0.2 35 36 7.
1.4 38 &P, 2 579 40 % 36. 3
48. 0 26 . -
8 . 0.6
30 30 0.7
32 1.3 _
34 2.3 0.2
36 36 7.4 1.4
38 39.2 27.9
40 36.3 48.0
42 9.0 17.6
'\;\”j 40 44 0.5 0‘9
' 46 0.2 : 0.3
48 0.2 0.4
45 50 0.3 0.3
52 0.7 0.2
54 0.2 0.04

50 7. Preparation of Stearic/Behenic MCT's

The stearic/behenic MCT's are generally prepared by randomizing completely hydrogenated high erucic
acid rapeseed oil with medium chain triglycerides using sodium methoxide as the catalyst, followed by batch
distillation, molecuiar disfillation and fractional crystallization of the crude mixture resulting from randomization.

86  The purified stearic/behenic MCT's obtained have the fatty acid composition (FAC) and carbon number profile
(CNP) shown in the following table:
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L )

42 9.0 17.6 44 0.6
0.9 46 0.2 0.3 48

0.2 0.4 45 EP0390410B1 — 5 0.3
0.3 52 0.7 0.2 54

0. 0.04 50 7. Preparation of SteariclBehenic MCT's The

stearic/behenic MCT's are gendfl |y prepared by r ddomi zi ng conpl etely
hydr ogenat ed hi gh erucic aci d ggagpeseed oil w th m@d8um chain triglycerides
usi ng- sodf um net hoxi de as the a#al yst, followed Pyqbatch distillation,

mol gcul ar distillation and fr onal crystallizati'on of the crude mixture
resulting fromrandonization. @8:0 The purified stefric/behenic MCT"s

obtai ned have the fatty acid gggpgsition (FAC) and.garbon nunber profile

(CNP) shagyn In the follow ng té?[ » 21 EP O 395)6410 Bl FAC C6:0

0.8 C8:0 Cl o0 14.9 C16:0
1.9 10 C18:18: 0 0.3 26.2 C18: 1
0.3 C18: 2 : 3.4 C20:0 0.4 5.8 C22:0
26.0 C24:0 055 20 5.8 CNP 26

0 28 15 0t29:95 . 30

0.7 32 €Z22:@ 34 26.0 24. 0 36

26. 4 38 a8 40 - i 12.2 42

2.0 35 cAly; 0.5 1.0 46

0.5 48 0.6 50 0.2 B. dear

% are formulated fromthe
aboyve soybean oil polyesters, nola oil pol yester@ 45 behenic MCT' s
0

Cooking &Ad Salad O ls dear q@_@_ki ng and sal ad oil
a
st eli ¢/ behenic NCT's” and soy#a

noil as follows: $0 55 22 EPO390410 Bl

28 5

2% 30 0.7
N 32 3.2
34 24.0

36 26.4

® 38 27.8
40 12.2

42 2.0

35 44 1.0
46 0.5

a8 0.6

o 50 0.2

B. Clear Cooking and Salad Oils

Clear cooking and salad oils are formulated from the above soybean oil polyesters, canola oil polyesters,
45  behenic MCT's stearic/behenic NCT's and soybean oil as follows: :

55

22



CLEAR COOKI NG AND SALAD QI L | * Conmponent Soybean or canola oil polyesters

7 Behenic MCT' s ean oil

81 10 CLEAR COOKI NG AND SALAD O L | |Eﬁ°%§‘§% | Soybean or
canola oil polyesters 12 Stearic/behenic MCT'S 20 Soybean
oi | 68 2 « at [err] **at

[err] C Frying Gls and Pot at } f or potato chips are
fornul ated fromthe above gapbemt oi | pol yesters, soybedd hardstock/ oil

pol yester%, behenic MCTs 4 i | oltfest folyows: 30
FRY{NG O L | Conponent “Sepaf B! GAnBFH o eﬁf Soé)ean har dst ock/ oi |

22 pdl yesters Soybean oi | BehepiaMEl's 28 Stearic/behenic MTs
43 Behenic MCTs (A) Soybean oil 7 40 FRYING BL Il Conponent 45
Soybean qj| polyesters 50 Behenic MCTs (A

'50 Ninety grams of sliced potatoes are fried in 11 k .**of frying oil | or

frying oil 11 at a temeratur&iﬁ&&@ﬂwgm%—&—nutes, 5 seconds, to
provide potato chips. 50 Dg_qﬂggﬂl ate- Fl avored Candy BarA bl end containing
the nmyristic acid pol yest eééﬁ":?ﬁ? %rregaanro?gl Jirlolm‘w&epgl | ogpng i ngredients: 55

23 EP #® 390 410 81 I ngr G ans
Chocol ate |i quor Stearic/behenic MCT’S 3.6 Cocoa pgg,der (11% cocoa
butter) 5.1 powder (72% m | kf at k8 2.4
Lecithin SWES}beS{. AT 0.1 10

Natural /artificial butter flavors 0.14 Sucrose powder (extra
fine) 20 15. 7 Myat 301K (arildChol yester 14.0 15

The, above bl end is heated t,,Qat[ gbxd (25"‘(% gl ass beaker and then gradually
cooked to [err] with mixing unfrl t'he Bl end becones snooth and |unp-free. A
bl end contaigi t he b‘?;h nicch_IVCT' S is prepared fromthe foll ow ng
i ngredi ents: ™ ps Gr ans
Frying oils for potato chips are formulated from the above soybean oil polyesters, soybean hardstock/oil
polyesters, behenic MCTs and stearic/behenic MCTs as follows:

30 FRYING OIL 1
nen | %
Soybean hardstock/oil 22
polyesters
® Soybean oil polyesters 28
Stearic/behenic MCTs 43
Behenic MCTs (A) : 7
o .
o ' FRYING OIL II
Component %
pu Soybean oil polyesters 50
Behenic MCTs (A) 50

Ninety grams of sliced potatoes are fried in 11 kg. of frying oil | or frying oil 1l at a temperature of 365°F
(185°C) for 3 minutes, 5 seconds, to provide potato chips.

D. Chocolate-Flavored Candy Bar

A blend containing the myristic acid polyesters is prepared from the following ingredients:



Beheni é NCT's (B) 14. 0 Soybean lecithin

0.12 25 Cocoa powder 0 a butter) 7.7
Nonfat m |k solids E‘&;ﬁ)ﬁ?éfo Vanilla flavor
0. 18 Sucrose 28.0 30 The above blend is

passed twi ce through a 4-roll mll to reduce the particle size of the
sucrose. The roll m || elhdredtamtc MCT-cont ai ni ng bl end i EréBen conbined with

the myristic acid pol yes WdkNg bl end, pour- ed aB.gerr] into
chocel at e® bar nol ds, co@f%@g‘?iﬁ r for 4%%@3{;3 and th%nlgr adual 'y war ned

35 to [err] in a styrobRsdh Res Er(.l ¥OcPR chocol at’é>f | avor ed” candy
bars”are then denpl ded. SkeetMareamrpowder.i(72% Bl ktat) The aqudots phase of the
margari ne-1i ke spread i Eeéi%m” ated fromthe follow ng i pggedi ents: 40

| ngr edi en, ’ Gramf Wt er s

150 Distilled nono- andNatugajéantificial butter flavprs | ocj ¢ -4

1.0 Natural/artificial Bydrdosé gowdewi{éxtra fine) 0.09 Sal t15.7

11.0 50 Pot assi_um, S0 14.0 0.12
Ctric acid Hyris%?c Gt p°w&ttgr 0. 04 -The above aqueous phase
I ngredi endss are dissolved in the water and then heated to [err]. 55 The

fat phase of t [The abavediend ia Bedtddite135IFNEFRIC)iirsa giads baaker it hénrgradudiili Gooled tol 90 (32R°C)
i ngr edi ent s: witlimixing Unk the MO bebbDesBinobth gndlomeinde. '
G ans St eari c/ hdleath¢aptaining the behenic MCT's is prepared from the foll 381 irigreBlaitsn ker nel oi |

pol yesters 166. 2 Soybean hardst ock/oil polyesters
166. 0 Soy®8ean oil pol yeit erél ! 166. 0 The aqueous
phase ingredients are *nto the fat phase 1ngred at Jerr]

undee’ hi gh shear ni xi ngBehendit MCBHss (Bsi ng an Agi mi xer edti®bped with a
horogeni zer head, a rot §fypasn Needtrapd Teflon scrapper blodges to renove

enmul sified and crystall|Zed nateri fromthe | nside wal f the bow .
Chilled v@dter is sprayet“i?ﬁ '?Wgef)dﬁihf@c%ltbf’&ﬂﬁt he bow &tf(; cool it. As the
mass In the bow is cooNenfatmidkpsodidsately 67F 15 [err9.@ he viscosity
increases to that of a 9&’:8‘1?9#1?96# mar gari ne consi stency.jglhe
emul sified/crystallized material 1s filled into plastic g&js, placed In a
[err] batyy for 1 hour af¥FrOR®n stored for 48 hours in aZF r] [err]
constant tenperature roomto provide a soft, spreadable nmargarine-like
product. F. Fr qk&sbowd Blehdlacasssd Wi MbuRH a BRSISANN fo reéliceihd paftieR3ize of the sucrose. The roll
st rawber r y- f inflsdbeRghicMETOxtainingdleh®ié thah cdmbiled Withithd niyaistic Bdid fRWesigi-cbritdiimybied) hour-

25 ed at 90°F (32.2bC) Gritcccthbedlate bar molds, cooled at 50°F (10°C) for 48 hours and then gradualiywiarffed
Frozen stasawlo@piFi(21s1°C) in a styrofoam cooler. The tempered chocalae-flévoted vy banslaré thew depmvided d)
Pal m kernel oil polyesters 128 30
St ear i ¢/ behehiMardefig-like Spread 192 Pol ygl ycerol ester
enul sifier 18 Propyl ene gl ycol nobnostearate
8 35 The aqueous plge ¢f[the r@prqagwﬁfmag ,isét)rmulated from the following ingredients: 4

40
~— Ingredient Grams
Water . 150
o Distilled mono- and diglycerides 1.5
Lecithin 1.0
Natural/artificial butter flavors 0.09
_ Salt 11.0
50 Potassium Sorbate 0.12
Citric acid 0.04

The above aqueous phase ingredients are dissolved in the water and then heated to 130°F (54.4°C).
55 The fat phase of the margarine-like spread is formulated from the following ingredients:



Sucr ose 320 Vanilla extract

4 Dried cream extract 10 Skimm | k

569 Artificial creamflavors EP 0390410 B1 2 Except for the
strawberries, the above ingredients are honogeni zed at [err] for 45 about
10 m nutes under high s d L Ng using the same equi PR as in the
margari ne-1i ke spread e .. put with chilled propyl —f——l ycol as the
cool ant. Thi s honopgeni zSdennig/baheniGMEDd ed to [err] a§3 tthen a portion
(apprexinfately 500 g.) chalmhersélr stbpolyesterar e added. M6 honopgeni zed

m xtwur-e is cooled furth 0 d e renmgigpigig portion of the
strawberri es are added. egﬂﬁ‘%ﬁi E%*?%‘g#/ggoﬁﬁg?t#ﬁi S m'matwrd; starts to
freeze at [err]. After fSoybeanneilpeiyestershi s nixture Igsgo%l ed for about 10
addi tiong} mnutes 50 before being transferred Into one-pint containers.

This entite cogld Ddidut fifage Mted¥nBaftlenkiftS tHe r bfasb Mgradishtt at PRO-HI AT Snder it
pi Nt cont ai Ngpsy midlidg cdhdiiofFusing an AgilnikePediipbddSwifla HAMBeREsrHBACh YotdiiRg Bowi &rid Tefion
provi de the dotappdr bibded torbifid 14 dfah ok PallBdd ratdraIom tHe Iibiie WaILLf EHa B&A! dhille®water
Cains 1. A isestsye@6h thebuitdideSvall Srithe OWO Sdol it. AStHE GHEY ih e BE IsTooléd 16 B pidinfatdly 870
pref erably faoumecy, thelviscdbityincrédsestd titlortaltypicalsdst iamBrine 2brsisteicy TEHB 2MuIBIAdN Eystallized
subst ant i al | watéransiilgemtoiplastie typs) Ipiacdd irf £320F/(080) bath fap1 hoBEdne theh storedfgr 4Btholre ARM0W
fatty aci d e@ue)censiantpanpematueraomto pvide sftyspleaddble mardafhediké&®Gdudtl 0 Bl

| ngr edi ent G anms Stearic/behenic MCT's
332. 5 Pal m ki Frozdn StawbepryFigeotedJessert 166. 2 Soybean
har dst ockfoi |l pol yesters ' 166. 0 Soybean oil pol yesters

166. 0 10 The adifrezen strawhers:flavered daasegtia formylated fip thadoljowing ipgrediestss at phase

i nghedi ents at [err] under high shear nixing conditions using an Agi mi xer
equi pped with a honogeni zer head, a rotating bow and T%f%g{\ scrapper

bl ades to _renove enul si flngnedient crystal lized material f he inside wall
of the bdM . Chilled wafgszdnSsEranberedesn the outside wald0 of the bow to
cool it. As the mass In the bow .is . o approximately [err] 15
(19.4C), the viscosity i ﬁb%&gﬁ'dt@m@ﬁé{&g@t a typical soqft mar gari ne
consi stency. The enul si fPatml/keryedt il pokxeskeftserial Is fi148%d into plastic

tubs, plaged in a [err] {aihicpdherid'Met’sand then storedigr 48 hours In a
[err] [err] constant te até

er re roomto proyvide a soft,yespreadabl e
mar gari ne-1ike product. Polyglyeeea] S’tﬁ%\/\ﬂ%‘??&liﬁfjavored Delsszert 20 A frozen
strawberry-fl avored dessgopylenefglycal aomasteanatet he fol | o ng i ngredients:

| ngr edi ent ure G anms Frozeh strawberries
700 (thawed and hormgeniDz’@éi}“ﬂa‘%mk%irxrﬁer )oi | pol yester S320

128 30 Sucgpsear i ¢/ behenic MCT' s 192
Pol ygl ycerol ester emul syfni®ra extract 18 Propyl éhe gl ycol

nonost ear at e Dggil oid (gum

mi xt ur e) Dried cream egtgfgr ose '

320, Vani |®a extract skim milk 4 DPPRd cream extract
10 207 | ArYFRR 1A | kream Flavors 2 569
Artificial creamflavors 2 Except for the

strawberri es, woeeptafgrq}{ee shl'a\rn]rgerrr?e%j t(laiQ taa)vg1 FnSmmgn@gg ﬂ&rrzlo%gm% a{ %‘-1 35tr-0(48.9°-57.2°C) for

45 about 10 minutes under high shear mixing using the same equipment as in the margarine-like spread example,
but with chilled propylene glycol as the coolant. This homogenized mixture is cooled to 63°F (17.2°C) and then
a portion (approximately 500 g.) of the strawberries are added. This homogenized mixture is cooled further
{0 40°F (4.4°C) and then the remaining portion of the strawberries are added. After further cooling, this mixture
starts to freeze at 30°F (-1.1°C). After freezing begins, this mixture is cooled for about 10 additional minutes

50  before being transferred into one-pint containers. This entire coolingffreezing process takes place in about 30
minutes. The pint containers are stored for 2 to 3 hours at approximately -40°F (-40°C) to provide the final ice
cream-like frozen strawberry-flavored dessert.

§5 Claims

1. Areduced calorie fat composition comprising:
a. from 10 to 65%, preferably from 10 to 40%, of an edible, substantially nonabsorbable, substantially
nondigestible polyol fatty acid polyester having at least 4 fatty acid ester groups, wherein said polyol
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45 about 10 m nutes under high shear m xing using the sane equi pnent as in
the margarine-|like spread exanpl e, %%3§A£§J(} chill ed propylene glycol as the
cool ant. This honogeni zed m xture i B AP o [err] and then a portion
(approximately 500 g.) of the strawberries are added. This honpgeni zed

m xture i s cool ed furtw%u%err] and then the remai ngpggeportion of the
strawberries are added urtheré_qol ing, this mxggé g starts to freeze
at [errk. After free2|ﬁb‘*alﬁ'é(gf'bﬁlée“il‘:hll‘1 H xture is cool or about 10

addi ti ohal mnutes so pikd kemebedilgpdlyasteirerred i nt o dA€-di nt cont ai ners.
This entire coollng/fr in alggtg 30 m nutes. The
pint contai ners are stgreSQ? H%gﬁ%éﬁ/otﬁkﬁgaat?ggpprox?“ oeI y [err] to
provide the final ice &9¥bga g Repqﬂﬁit@ﬁsstrawberry f|&g€ %d dessert. 55
Claims J. Areduced calorie fat conposition conprising: a. from10 to 65%

preferably fraeuddodsPhéds tigreadiontstre Bdhdeki thto the'RBSHASY ihgibdidhts O TEFS@A HePler high
subst ant i akheyr miinglban@itdns REify 4M0AgY Mixeri edliibped ith d nBrAbgsREdr Rbad) @ kokalifly Bowl arRxeflond
fatty aci ds&spperblagéstt piinovedittistiedarfiidtystalifak yiateriad from theliiside wallipthé bOwi Rihille@water
sel ect ed f sGpraydd®n He@uiside @alisof thisibog tondoolSiLIAthE masadh thel baw iszbalsai®approzimatelyieMFNg
from4 450 B9l the yis@sitylinzeases tethatrofiby typical soft margarina nahsistemy cThia emdlsitiedicaystalfizedci d
group has Meterial i2 filleg irRelplastic tosnpiaded im@, 3295 Crratiiforyl Honraml Bied slor@PfortlhbwrsinaOfs ;

and 5 . (44°Ckrongtantiempesature roo®Jq providefaspidisbrpadable ma@arinediked@aductr educed cal ori e
trlglycerldes sel ected fromthe group consisting of MvvM MM MW, LLM LM
and LLL tr Fdrozen-Strawherry-FlaugredPesseit es t her eof ; \/\herel n Mis a saturated fatty

aci d re®idue selected frogmthe group consi stl n %d“ngS saturated fatty
aci ds, and niAdoRsNTayhEry-diggored F’élslfP’T“'thd%'P"étg *aci d residue
sel ected fromthe group consisting of [err] to C24 saturated fatty aci ds,
and m xtures thereof; wherein said reduced calorie tri gh%ﬁri des conpri se:
10 5 (1) at Ieastlﬂ'ssné—eﬁﬁeferably at least 90% c ed MM MWL, LLM
and LM triglycerides; F@Qdﬂ (sRravbertiesl5% preferably J}QOto 10% conbi ned
MW and LLL trlglycerl d fatty acid com position of the
reduced calorie trigl yc@?‘%&g %%"E‘Eﬁ eg;féﬂ 1) from10 t 0% preferably
from30 to 60% [err] Balmukenned ¢idiReAy&steYs: and (2) fﬁgm 30 to 90%
preferadly from 40 to J%4idMehénizaMti’at ed fatty acidsl9215 2. The
conposition of Caim1l cha acte ai d polyqglg pol yester is
liquid at [err], pref ePtglgpﬁ P Cfé?gr eﬂfﬂgﬁﬁ 'gl yest er \%ger ein each fatty
acid group of said pol 9mpyﬂ)enw9k!®ﬂ m@°§ &t®d fromthe group consisting
of oleic acid, Ii noI ei gaﬁ%fjd qggm Hixtureys thereof. 20 3 The conposition
of any ¥f Cains | characferized In that said redyged calorie
triglycerides corrprl se Sugrosgast 80% C38 to CA2 tri gl ycerjdes, from40 to
50% [err] saturated fawgyildaiektragtd from 40 to 60% beherftc acid. 4. The
conposi tion of any of i aracterized in thm the fatty acid
conposition of said re?ﬁiémﬁ%mt Btta ggl orie triglyceri g conprises from 10
to 30%%tearic acid. 5Skimmélkonposition of Claim1-2 cﬁéar acterized In that
sai d reduced cal ori e tprgipicedl decancfhprorse at | east 80% C34 to

CA2trigl ycerides from40 to 50% [err] saturated fatty acids and from40 to

60% conbi ne &qé( t@em FiS Mea rea?a%a@eho bé438% @8.0487dbep g 2
charact gri gl fofidulb ndeHigh shéa HiRG s&g lshife dculp t m&aaﬁa@txatnaast
80% [err] bitwith #I8d préiSene difcors (e mzs&am.ats%dot b SIF 9245 ardiifbn

from 35 t 0apSierSagidxintateR800 g.) df. tnésu%aserﬁearateaddawmé IRRdgeNized! niureNSddoRE fufthér
i ngr edi ent & 489Fq4.4PCNdnd theh 1@ kentdinfg bét tishlvfth@stia@béries drelaiddd  Xer flntiehtoblihg, s mixture t O
100% of t hetaiftsOtb frbez at 30cFORPTCE Afterifriaezing Gegracitis eidtude is eodedtfor abauptisddtitianal niifuteany
of Cl aiss befére béing transféreadnitd one-pinf coytaingrs.This enticengoolingfreeging procasSakds pladdlio ahout 30
pr ef er abl ymingies. THe pint carfdners avd starértfon2d0l8 baveh at adpximately 240°FEEANIR) 49 rrovirie tizarfulalficeom
0 to 50% peatfliredioten strawherrpflavoregd Begsertli gesti bl e triglyceride oil. 8. A
sal ted snack characterized in that it has been fried In the frying oil of
Caim7, preferably a french fry 40 or potato chip. 9. The food
product“of C@im$ m 7 characterized In that it is a firmchoool ate-flavored
pr oduct anﬂ grther har - act erl zed In that the reduced calorie fat

Cc

conpositio qeg tortﬁs m ngqus etl;fg{l et;?blg/ snibrsgrqt]lal}ySnotnansorEaﬁe, substantially

nondlgesttble polyol fatty acid polyester having at least 4 fatty acid ester groups, wherein said polyo!
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of a solid sucrose octaester having Cl2 to Cl4 fatty acid groups,
preferably at |east 90% nyristic acigp g 1 groups, and from40 to 60%
preferably from45 to 55% of saidr 0B orie tri gl ycerides, said
reduced calorie triglycerides preferably having at |east 80%[err]
triglycerides, fiscalede fram he sppreanyistiog of sugers andcbugar aicghols cpataining fremf 4 tord hydroxyo
80% beheni ¢ aci d9rums: P"#M -aaﬁwhwea@fetwaclémea@m%%cﬁrhontam Preferably
conprises: a. fr8pmoto2d from4 to 12% of an edi

bst-ant i &l | fogifec et Sibasyices sp

?%%M%@%@ﬁxﬁg&ﬁ% %&

sai d polyol is s& ¢ sa,;'g{,é§9f’m§,%‘f'§9 u tm ;
o

acid e sel the
al cohol s cont ai Nid
e

group has,from 8 g Qaﬁv 1 .CM I%Mﬁﬁfl Er
209% reduCed cal g isg irgfw&%&% esmn 19 HhglyBéria &, SHAREER sal ttyacndcom-
sisting of MW LJ-Janbrﬂs & Efyird ﬂﬁon%‘QrefEHﬁfy%lﬁ{iomso%
thereof; wherei ncMolcs, sarufall Hity Acis; 035808, préfrablyRonS A tSFIE 8,5hd

2
group consi sti ngs@fadi®l r] sat ur at ed ;atty acids, and m x- tures thereof;
wherein Llysis a saturated fatty acid residue sel ected fromthe group
consi sting o# [TeedmpositiofatTlaim1 charectedied inthatsaidoplyhipolyaster intinyid at P&EF (3720) aprsfferably
wherein said redigeiéeplvobnolypster wherpig each ity enitgreup niseld pelyol aofyester iy asiegted mihie group
preferably at I@&%#'“%?!F'%MWGWEM@W?\MW#H gI yceri des; 26 EP O 390

10 B () 10 s thamon {3kl g
st Qe Bl e

tri cerldes ere| n said fatty aC|d conposition of the reduced

cal ori e tri ghycCreicéhiosifion of any of Claif®@ 112 chdécterifek)in fhatane faky dcid céihiftaifichrof daid reduced
sat ur at ed _f at t ycaRfié tlglycesides batipadel Storh 10663600 stearicabido [ err] saturated fatty

aci ds; (22}5 from10 to 50% [err]saturated fatty acids, preferably from20 to
40% beheni ¢ #&ciThe serapopition g flaim 12, ehagoterzed fithat ga @g“@# eplorip, riglyesrides Somarise atlepst
and (3) up to R9%Cepe b tivlypesidgs,from49iq 50t Galp O3 Agidsapd fipm 4040602 combipad)
60 to 90% pref%ﬁaaﬁns"bﬂeﬂ'ﬁ?% to 88% of a digestible tri gI yceride oil,

f bl
E ;fe f le(r)ae ravms eﬁJe %’&m m 2 cha[fw&e.g [n%’a&: %E;L% &ﬂxgzgﬁp;%; Lst least

Pat ent anspri | c ett zusarrrrenset zung mt reduzi ertem K ori engeﬁarl'ct,
wel che ent hal t a 10 bis 85% vorzugswebse 10 bis 40 % i nes el baren,
‘I mwosent | i chen Afatdohtainieg foodpradulthaving fatingredients srdmbdfatigedientsicharacierizid i lianfrom 10
Pol yol f etsssaur etpdd0yies thettatal fatveimptises thesesducpd taloris fat campostish by ofOlairas o 6,rprafgpably
auf wei st, wobelafiingsibeompiising frbm 80 1e 109P6referay frop5 ta 19006 wEthé redugsed caloid fativempoaition
Zuckern und ZucandfremRm50%o¢r€ﬁalvhil‘0"e0hém.@mhﬂblpmbwﬂde% s 8 Hydroxygruppen
und vorzugsmglse us ccharose b st und

u

Fet tal ur egr S AR AT R Eet e M Ftmyoina el G sl oo fr
Kohl enst oPf aton°é %Elt?c RNEI st; und b. 35 bis 90 % vorzugswei se 60 bbs 90 %

gl ycer b.d€fhe foli pro@fdi-bf bﬁH?ecmrL‘eﬁér@Jd' ISRBRIA flrm ci¥RbISELAavoidd produdEdniPfurtRét Shar-
ausgewahl t si ndecﬁ&ﬂﬁdmﬁatmmm&efamposmbddvhpﬂsbé%emummlpte@mﬁbmsmdﬁn
und Ge- m schenoflaisolid®criseJcRbster hivingi 03, 05 fattyRRAigrodbs) prefefBly at lbdst bR myristic acid
Fettsfure,st, Vedupsandhbm 46 taBO%, méferatdiidmi4s to5%, of said redutddghione tiglycrides, said reduced
Cl O Fet t sdur en calre tfiglycerdet prafelablghaving dtdeamst@056 CgldaC, Lriglynerdes, from d0valsD% C} 151C;, satnd
worn L ei n Restrated fatty acigs aiid ffomat0érB0Rcieheniciacid. | et , di e aus el ner aus
gesfttigten Cir bis C24- FettS| uren und Ge mschen hi evon bestehenden

G uppe ausgelf rﬂ??;?andﬁﬂlﬂf %@E m.t reduziertem K
I heal t unf ;
kwmmnuﬂgﬁmw”M%@ %ﬁw

vor zugswel se bi s 20° dsusaraco toSh roxygrou

LLL-Tri gl yceri deﬁ wieroin e 2zcarbonam Ie%ﬁfro—l;“hgwﬁpeﬁb-de
m t redu- Ziertegy L i éndLL gl M
bis 80 %®in gesamdg B m.kysae ra:%%re WP ds/Qandmlx-

tin
vorzugswel se 40 Rires tHdreckwRételfl B Blalsatifa®l Hc:dQ&dIQZ ﬁgw&&p sisting of Cy to
Zusamrenset zung @ﬁ%&urﬁﬁ& Rty aclts, and HREeE thBreGroMRRIMEEH Fehiilﬂa caldi@ BigifdeFides comprise (1)
Pol yol pol yest er lafibastdus preferably StigastB8%, combindd MM dhd MML triglyesidslag er
vorzugswei se ein flfssiger Polyolpolyester it, be! welchemjade
Fet t saur egruppe des Pol yol pol yosters auszei ner aus e und
Gem schen hl evon best ehanden G uppe ausge- wAhi nset zung
nach Anspruch 1 oder 2, dadurch gekennzel chnet, jiu'{m"mr"ﬁmml de mt
reduzi er - e LTS T
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