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and nanni t ohyonnaisd, kakedoadegs retet) d which the fat|companert coprisesd & inbngigestible cbil degl. a liquid
bever age c®iey9ess pahiesiprssuenas dyerosperitaoipaiel: the enkith SRE's alothel Prgeest invshiéon feant beringleded! iy s
with di & af3d predysiedo pigvest pablpgkageel therrepdiorstibla, ailwight wouldrothepnise, ocpy as gjresuls pfy
fiber" is ﬁ%%ﬂ'ﬂ" 068‘ r°é%='%£'i'°o§9 Hrtayik genely '%etlaﬂft inithe ferdReedusts At adgvehmpmiaptithen
enzynes, Q%?ﬂ‘ §%'sfrﬂﬂﬁd ©31-nl ant cell. walls and seaweed,
and t hose ﬁ%cﬁig&? L SycrseR ¥°§'F'|'sd?f usp-Jn-GomPesitions of thpRresept jpuantio is
car bohydy a 8‘§"' B9 ¥R cell ul oses, hemicellul oses, pectins, gums and
muci | ages seaweed extract, and biosynthetic guns. Sources of the
cellulosic fiber include vegetables, fruits, seeds, cereals, and nmannmade
fibers (for exanple by bacterial synthesis). Commercial fibers such as
purified plant cellul ose, or cellulose flour, ¢an also be used. Naturally
occuring fibers include fiber from whole ci trus peel, citrus al bedo, sugar
beets, citrus pulp and vesicle solids, épples apricots, and waternel on
rinds. 20 These dietary fibers nay 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. C|trus albedo flber contalnlng ceIIquse and pectln)
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Of course, judgnment nust be exercised to neke use of nondigestible fat

mat eri al s and conbi nations thereof with other food ingredients. For

exanpl e, a conbi nati on of sweet erep 028ti1060Bti gesti ble fat material 25 would
ifot be used where the specific benefits of the two are not desired. The
nondi gesti ble fat materials and nondigestible fat material/ingredi ent

conbi nations are used where appropriate, and in appropriate anmounts. Mny
benefits are obtained fromthe useTABIBMdi gestible fat materials in food
and beverage conpositions, egiher e or in conbination with
edi ble oils and/or other in S& SutHode Pulyedte 0 above. A prinary benefit
is the®calorie reduction achi eved when r&mmagesu ble fat materials are used
as a total or Shortal kemgrep|Rationsfit . DeareeLfrie reduction can be

i ncreased by u$ “corrﬁ?‘ﬁl{ll orﬁé‘%'ﬁ 'rRﬂQi efi-pl o ME! ﬁﬂgt erHXF'§°’W'th reduced

cal orie sweete edud2aint=2Gy

nondi ggstifl e fu S. An%er bean-qt whi cly 89l | ows fugm t h| sp9€ IS a
decrease i the it al unt of fﬁlts in Hhs di et ds or 6) %\Mrages made
W th nondigestl & fat terial & nsteado7triglyc |defa:§ al so 35
.contain legs ch@esterg@,. and tlaggi ngestigpgof thesagf oods gan lead to
reduced ser,um c ester&? and thu reduc i sk of gleart di se. Arelated
benefits i s % hat 10 usgzqf nondi ggstl bl e f&? material's allo t he

producti on Sof f S and: everagdgtt hat arkestable i 82t erns 95 shel f
stability. [Conp tionz: de wlththefat., terials ave ac&ei)table
organol epti'c profertie 22part|cdﬂ3rly t ast’e” and text ~Dietary
foo¥€ can be nmade with nondigestible fat materials, to rreet special dietary

needs 2f or ex[rau?i %,Qf Rﬁgfnsgggﬂgg e &,&gpggxwﬂ% %@ﬁiéc or

hyp *hol est e at mater S can be a major part of a

| ow-fat, |ow &H Weﬂf males Hlfl shert, ghalf:dang £shain acjd cehjopldessused| one or

in conbination w the (Hed€tibh SloA prepPdreO thé 'desiiRidP prodd@shi nat i ons of food or
beverage products nade with nondigestible fat mat erials can be used as part

of a total dietary managenent regi nen, based on one or nore of these
products, 45 coNbte:NiCothpoumdsdtsthrioughf 8t hawé @ bets primedike crystalinbi nation
with one or norg of ' the above-nentioned ingredients, to provide one or nore
of t'he above- meRY¥§h8  benefits. When using nondigestible oils in
forhﬁlailng food products conprising fat and nonfat ingredients (e.qg.,
‘mayonnai se, Thik@atiop aids illuttated by the follbwingexthgles at  conponent conpri ses a

nondi gestible oil (e.g., a liquid sucrose polyester such as sucrose

octaol eate), the solid SPE s of the present invention can be included in 50
said products to prevent anal | eakage of the nondigestible oil which would
ot herwsse occur as a result of ingestion of the products. The solid SPE
will generally be used in the food products at a |level such that the ratio
of the nondigestible oil to solid SPEis from9:1 to 3:1. Alisting of
representative solid sucrose polyesters for use in conpositions of the
present invention is shown in the following table. 55 5 EP 0 291 106 Bl
TAéEé £ Solid Sucrose Pol yesters 5

Aver age Short Long Rati o of Degree of Chain Chain Short: Long

Esteri - Mel ting Hydr oxyl Aci d* Aci d* Chai n** fication '
[err] Value 10 1 [err] [err] 4: 4 7.99 49
0.22 2, [err] [err] 4: 4 7.97 44 0.65 3
[err] [err] 4: 4 7.88 48 3.1 15 4

[err] [err] 4: 4 7.87 47 3.2 5 [err]
[err] 4: 4 7.81 52 5.5 6 [err] [err]

4: 4 7.87 58 4.2 20

50
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*Strai ght chain saturated nonocarboxylic acids. **Ratio of noles of short
chain: long chain acid chlorides used In the reaction to prepare the
desired products. 25 Note: ConpoundEP 020hA@8Bh 5 have a beta prine-like

crystal structure. 30 The invention will be illustrated by the follow ng
exanpl es. 40 45 50 55 6 EP 0 291 106 Bl EXAMPLE 1 Preparation of

Tet rabehenM&icapryl yl Sucrose (Acid Chloride Route) 5 Chem cal s:
'l;/g![ ieOA-l. gﬁ%&%}gg& of Tetrabehenyl Tetracaprylyl %;IE?%IAbi\é\'Chloride\goiitg)g) 0. 02 g/gl es 1
2. Behenyl ChiGHdnti€als: 358. 6 30 0. 0836 4.09

(Docosanoyl C'mj Caprylyl Chloride 162 Mole,

0. 0925 483 tion (cMehWt. CWtolgde) EMoleSol veRatic20

1. Pyridine 2. DiteSuerbsy mam de 3. Dggjilsor onet fane 255 g9 1 4. Methanol
Procedure Seven g a f Z%OS%( anh#jr qQus) were di ssol vea by warmng in a
m xture of 150 ni 'p?reihgpx gride i 338.8 net hyPf or nan® H836 DVFR. 080t h

sol vents had been dr (Bdcasamoy##A nol ecul ar sieves. Thirty grans of the acid
chlori de of behenic (@ﬁ@r@ﬂ' d were dissolved in 100 m of dichl oronethane
and the acid chloride solutTon added dropwi se to the sucrose solution. The
reaction tenperatdr EapaylyleChloride€s [t62] by usp of a g@egsvat gl gpat h.

Addi tiontinme was 30¢gk . After addition of the [err] acid chloride,
the reaction m xture was rmed to [err], renoved fromthe water bath and
allowed to stir at anBhlofldelenperature for four additional hours. After
fou(l'jmur s of g.eBdivémtst i e, 15 grams of caprylyl chloride in 50 m of

di ch _or ojret hane Wed. Addition time was 30 mnutes and the reaction
temperattre was rai AYEIMBY at [err]. After addition of 40 the caprylyl

chl orTde, the reaqt DafletRyifornfanige al | owed to stir ovem ght. After stirring
overnight, the r acb' r' m xture was diluted wwth 30 mM of nethanol to
convert excess agi'd !‘ﬂ? gromethang ¢ heir net hyl esters. The reaction m xture
was t hengsdi | ut ed &yi Metkdibdlim of di chl or onet hane and conbined in a
separatory funnel with 300 M of a dilute salt (NaCl) solution. The m xture
was shaken then allowed to separate. 45 The organi c (dichl oronet hane)

| ayer was washed a second tinme with a dilute salt solution followed by
vvas@li)ng Wi tProcelduleut e HCl (to renove residual pyridine), then with water

untiT the |ast wash was neutral to pH

Seven grams of sucrose (anhydrous) were dissolved by warming in a mixture of 150 ml pyridine and 75
ml of dimethylformamide (DMF). Both solvents had been dried over 4A molecular sieves.

Thirty grams of the acid chloride of behenic (Cz22) acid were dissolved in 100 ml of dichloromethane
and the acid chloride solution added dropwise to the sucrose solution. The reaction temperature was held at

35 32°C by use of a cold water bath. Addition time was 30 minutes.

After addition of the Cz2 acid chloride, the reaction mixture was warmed to 40°C, removed from the
water bath and allowed to stir at ambient temperature for four additional hours.

After four hours of reaction time, 15 grams of caprylyl chloride in 50 ml of dichloromethane were added.

. Addition time was 30 minutes and the reaction temperature was maintained at 30-35°C. After addition of
\.~ 40 the caprylyl chloride, the reaction mixture was allowed to stir overnight.

After stirring overnight, the reaction mixture was diluted with 30 ml of methanol to convert excess acid
chlorides to their methyl esters. The reaction mixturs was then diluted with 300 ml of dichloromethane and
combined in a separatory funnel with 300 ml of a dilute salt (NaCl) solution. The mixture was shaken then
allowed to separate.

45 The organic (dichloromethane) layer was washed a second time with a dilute salt solution followed by
washing with dilute HCI (to remove residual pyridine), then with water until the last wash was neutral to pH
paper.

The dichloromethane solution was dried over anhydrous sodium sulfate then stripped under vacuum
with heating to a liquid residue. The product solidified on standing. The solid product was melted in a hot

50 water bath then extracted three times with methanol (the methanol layers were removed by decantation).
The reaction product was stripped again under vacuum and the residue dissolved in 80 ml of dich-
loromethane. The solution was stirred and 80 ml of methanol were slowly added to induce crystaliation. The
mixture was again vacuum distilled fo displace the dichloromethane with additional methanol added during
distillation. A white precipitate (crystalline)} formed and the suspension was cooled in a water bath then

66 filtered to give 40.5 grams of dried product.

Yield - 93% of theoretical




paper. The dichl oronet hane sol ution was dried over anhydrous sodium sul fate
t hen ‘stri‘pped under vacuumwi th heating to a liquid residue. The product
solidified on standing. The sol i dEPP@91A06 BEs nelted in a hot 50 water bath
then extracted three tinmes with nethanol (the nethanol |ayers were renoved
by decantatlo 9 The reaction product was stripped again under vacuum and

t he resi solved in 80 m of dich- |oromethane. The sol ution was
stirred qpthanol were slowy added to induce crystallation.

ang 80/t i
The m xt ur Va"'e i thane with
additi naI % )@% &Lnreg ng&%oq %tag (ca?tqizt%cpf{ @Blo%ﬁ IIIG{LE aﬁi E@b&xﬁ’r[aﬁ
(crystal i nen'%El or ne e.suspension was cooled in a vvater bath t hen 55
filtered gamplire 40. 5 gram; of dried product. Yield - 93%of theoretical 7
EP 0 291 -166—Bf Anal ytical 1. Hydroxyl value - 3.1 2. Average degree of
esteri fi oabdaflionof TetfaBehbMA TéuataphyRAlsicias NI Eetey Rowté)l Ue as an appr oxi mati on)
5 310 ESTI AT Ed % octaester - 90.6 EXAVPLE TT Preparation of Tetrabehenyl
Tet racapryl i alfsthatve Sethod/idr pyebarétivh et CsFiabl isdcyosd Polyastess! i§ By @ abdificationsd the gracess

pr epar at idescribdd jnet.S] PatudoD 518,012y eedra rand | 4510.960a sowali Sucose isomactdd withempthygcess
descri bedaprylatel, i thePpresenddosf. a dot&$i8m Apan asupbesic eatalystl s&h 7as3600: daiform suBeser ose
i s react exdtagiptyiatariEhenclacapsyiate/is Hew reagted With mathybkehenatodd the piesanesefisediuns sthoxidad a
basi c tatferapdnterestasification tp the C3-Ce2gorgdyetiof iBigteplose oct acapryl ate. The
octacaprylate is then reacted with nmethyl behenate in the presence of

sodi um et hoxi de 15 for an interesterification to the [err] product of

i nterest. Che@hemicals20

Mol A, Reaciions Mol . W. (9) Mol es
Ratio.® Sucrose 342. 30 300 00 0. Mpie

1. 00" 25 A. ReactipnsPot assi um BehdlaWe. w3l )60 Mo;,g24 1Qat

0.328 0.3%5 8uchbddly! Capryl at 8.7 %76 166 10. 512
12.000 4. Nethyl BeEenate 2,34 39‘1’?% 8760 31 o0

7.000 5 Potassi #m PetassiimiBehenage. 21378.60 124,100, 1m7 328 0. 0673375

ol vonte 55 o0l om M¥bRyOTaERylate | 15884 F863 ] fo¥: bl ) B

Sol vents 35 xane
Preparation of Pd't‘a%?'iwﬁ Behenate: 45 35“ 6t RYT4 H8hen.4320. 375 onnl es/ ol e
of sycrose to be Syspetassi S ne{ i ed tir ux in

met fanal cont ai n| seqﬁf\ﬁa’?rﬂdagﬁoaﬁt% %i d—?M'Pz dégg?? ?e{dgtlrred
with heating unti® §9$ hoxldes ha§"b%r(i3dwewt.edftmhanw) as i ndi cat ed
by infrared anaIyS|s. The soap solution is used, as is in the next reaction
step. 50 St epB reparation of Sucrose Cct acapryl ate Methyl caprylate (12
nol es/ nol e of 5’3&%&5 s added directly to the potassi um behenat e- net hyl
al cohof® sol uti 0n1f rMetHEmd A above. The mi xture is stripped under vacuumto
renove the net hagol Sucrose and potassi um carbonate are then added to the
soap- net hyl capr I'aﬁﬁ Sture and the reaction nmixture

\/ w
Procedure:

Step A - Preparation of Potassium Behenate

45 Methyl behenate {0.375 moles/mole of sucrose to be used in Step B) is saponified by stirring at reflux
in methanol containing an equivalent amount of KOH. The reaction is stirred with heating until all methyl
ester has been converted to soap as indicated by infrared analysis. The soap solution is used, as is in the
next reaction step. '

50 Step B - Proparation of Sucrose Octacaprylate

Methyl caprylate (12 moles/mole of sucrose) is added directly to the potassium behenate-methyl
alcohol solution from Step A above. The mixture is stripped under vacuum to remove the methanol. Sucrose
and potassium carbonate are then. added to the socap-methyl caprylate mixture and the reaction mixture

s5 heated to 135°C and placed under a pariial vacuum.

‘The reaction is allowed to proceed until the sucrose is converted to its octacaprylate. The endpoint is
determined by liquid or super critical fluid chromatography.

The reaction mixture is cooled to 95°C and 7% H20 is added to form the hydrate of the soap.

8



55 heated to [err] and pl aced under a partial vacuum The reaction is

al l oned to proceed until-the”sucrose is converted to its octacaprylate. The
endpoint is determned by liquid oFP928¢10&Bttical fluid chronatography.

The reaction mxture is cooled to 95 C and 7% H20 is added to formthe
hydrate of the soa EP 0 291 106 B arat s 4s . a sl

and is rerro %@ﬂf‘ 3{‘?8 n |’7"f‘1y§ ?""o‘f?"'ﬁﬁ tt'lg'f?i Eﬁ ridggpnta %ﬁf

| ayer (suc?"'r iﬁ%ﬁ?% %)Efé‘?s F%lyev?'f |ms°svv\v/és P02 i a4

with hot m%?'ﬁ{, oA Ho Mol WP 4o AGIERY St DR oRBGHIE oBths a1
110 * C, T i ?gacgm‘ pYAate eblérm LA Ec‘a S.QF:IE;\?;Q et.&dmy'& APl

filtrol e and the bl eac I ng eart rem)ve y vacuum

filtrati on The excess nmethyl esters are rem)ved by distillation at [err]
and 1 mm Hgep St BRpdration BI04 ScioséPéiesterd- C22 Sucrose Pol yesters 10
Sucrose octacaprylate (fromsStep B above) and 7 noles of nethyl behenate
are comai nedswidsé oGaepryiare (fRinhSiep Blebove) and 7 makes cirmethphibehenattare combiyed Wwikthesodium
t enper at urmstiogide & & esectboro Whiser stijring,nible tekvperais@ds caiseq [t £20¢I CLandi¢he reagtou plaved Tinder
met hyl capegyuat e fornmed during interesterification is distilled fromthe
reacti on m xTher methyldcapuylatectotmed. dufing: intesesterificationi is digiiliadi fiiene dheu reiaftion /migunepind s
of net hyl cgligsied The esaglion iscaghtinuas unti 4¢5 melesy of methylshprylate PZ coligcted; (therratiodf| Gs-Gz N may
be adj u%t cbp sygrosaravhecdiustecty thasameynt of mpthyl capndate ereved The reaction
mxture is tHierfoqtRm reigurp i thry ceoled ig A0 %%HPF‘&'P'FZZ%U“W‘%"H PiSAC| acetic acid.
The product i"? Rﬂ‘?df‘ﬂt'%‘ﬂ'“'ﬁﬁ' % 'l?é%f‘?ﬁ%"'% "?’ﬁé°' °§?.ﬁ"ﬂ’3;5ﬁ 'T?éﬁatg’ ver aI

W 7 any & hf*g oy 1§f§z T el &) '89‘?1?%"8" gv?«@@ﬁ%?ﬂa.% %r;?"zrdew?;é i f% el

ﬁéﬁ

s be” r edi *asezsﬁ,% dfﬁ&a%rPLAdZtﬁS’ o refhotBatly Yabuufil st an'
20 “and f'éxEJsQIand/o lﬁﬂ {“ o) ik Ak ik
the sol venihLaam %,u\t{&puum |st| atlon cess and/ or Tesidla yl

esters are r(gggay, Yo &t ydlcfdnhwgfgra@%ﬂgmmﬁs@me product crystallized
froma hexane/ nmet hanoq sol ution eamstripping at [err] and 1 nmHg is

an opti ongxaMrPoRin step.) 25 EXANPLE [1l" Preparation of Reduced Calorie
Shorteni ngftoma Conpound of Exanple | and a Liquid Triglyceride 30
Si X_ gr ans Reépaaticalf Redubar Caloris Shtteding flval &/@sipaind op Bamplee endsLiguid Tighegbe |, and
24 grams of Cri sco Ol *are weighed ITnto a sanple vial. The m xture is '
heated ®n a Sik grmsh@hsolichGs-fazxsudrodsypabiestéri pigparéthe iniExerople |, iagd Rhgramsldf Gvied t O
cool back Qilsre weighed dni @ rsample @iak dhef wixiuret i dveatdchent ¢ steqe bath @nd; mixed iy steking.0e of

t he sucr ogexiye|is/then aloweskig comhbaak te qpyd@mecv@rwwqrmﬁhepl@qﬂ@ e¢l eansistinacd 2P theon
can be t r SHETRse Pobosten and ik Adglygedde - nanner with air or nitrogen to form an
35 " aer at ed*esshetenias corpposition gapibe: trpaledSp dhogoaventional grannes Mt Yedtnitigeen to form an
Shor t enf®ng 29?8 s8oeBA%ound of Exanple | and a Liquid Sucrose Pol yester 40

Procedureﬁwm of a solid [err] sucrose polyester prepared as in
Exanpl e | granms of a liquid sucrose polyester are conbined and

heated untdL .l ; oRing ! ; iqutd Siitrosd &5"31& 45
ban/tor i 5 c—¢€ F A el
sucrose pq;lr%gaj,@r of Exanpl e I and 80% | i qui d sucrose pol yester. The
conpositiomTs suitable for use as a food fat and does not produce the anal
| eakage probgiegamaicsia soRUELCH G630 fofyosdiér Prdphrell fas MNEBXMbIBA, dnld B4 dranfsUst l20RBid
pol yest er suGoséSRNesks afe Ednbited aid hekid@ untin ANl E6las BY dREINRA.STHe I Mlktur dNallbwed to&aé1ed
i n t he @ormaend iradmatempeaduire fo foint & plastic gl lconisting@f) 20% bdalid kardte polyesResfExample | and
shor t eni n@0% liquid sucrose polyester. The composition is suitable for use as a food fat and does not produce the
anal leakage problem which would otherwise result if only the liquid sucrose polyester is used as a food fat.
The shortening composition can be treated in the conventional manner with air or nitrogen to form an
"aerated” shortening.

50
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*A liquid triglyceride oil marketed by The Procter & Gamble Company.



50 55 "A li-quid-triglyceride oil
EP 0 291 106 Bl EXAMPLE V Mayonnai se Conposition 5
i nverER ©R91 $06hBte according to the foll ow ng

9

conposition of the present

mar keted by The Procter & Ganbl e Conpany.

A mayonnai se

formul a: | ngredient % By Wi ght- Egg Yol k _
8.0 10 Vi negar 11.0
Sugar EXAMPLE v 2.0 Salt

:sLugr gggwﬁna%@%kgs%tog 6_?_6?a;re-t rabehenyl tetracaprylyl
100. @ O Qig YR Bfhai Wl (D prage i b LR é'ﬁagou%&-n i t 0 90% of
an e%‘i bl e orFﬁTyghgl\?%ﬁ%n%ﬁ@gr?pﬁgP% r’r’g ﬁaﬁg"pg?&%t e oglvxt/ kerr lang from1l0%to

25% of a solid pol yestj
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8. A food composition comprising non-fat ingredients and fat ingredients, wherein the fat ingredients
comprise:

(a) a non-digestible oil being absorbable to an extent of 70% or less by the human body having a
complete melting point below 37 * C; and
(b) a solid polyester of sucrose wherein the ester groups consist of a mixture of short chain
saturated fatty acid radicals containing from 2 to 10 carbon atoms and long chain saturated fatty acid
radicals containing from 20 to 24 carbon atoms in a molar ratio of short chain to long chain fatty acid
radicals of from 3:5 to 5:3, and wherein the degree of esterification is from 7 to 8;

the weight ratio of (A) to (B) being from 3:1 to 9:1.

50

The composition of Claim 8 wherein the short chain acid radicals of the solid polyester of sucrose
contain from 6 to 10 carbon atoms and wherein the long chain acid radical is behenate and wherein the
nondigestible edible oil is a polyol fatty acid polyester having at least 4 fatty acid ester groups, wherein
the polyol is selected from the group consisting of sugars and sugar alcohols containing from 4 to 8
hydroxyl groups and wherein each fatty acid group has from 8 to 22 carbon atoms.
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food composition comprising non-fat ifgredients and fat ingredients, wherein the fat ingredients

compnse
(a) a non-digestible oil being absorbable to an exient of 70% or less by the human body having a
complete melting point below 37 °C; and
{b) a solid polyester of sucrose wherein the ester groups consist of a mixture -of short chain
saturated fatty acid radicals containing from 2 to 10 carbon atomns and long chain saturated fatty acid
radicals containing from 20 to 24 carbon atoms in a molar ratio of short chain to long chain fatty acid
radicals of from 3:5 to 5:3, and wherein the degree of esterification is from 7 t0 8;

the weight ratio of (A) to (B) being from 3:1 to 9:1.
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9. The composition of Claim 8 wherein the short chain acid radicals of the solid polyester of sucrose
contain from 6 to 10 carbon atoms and wherein the long chain acid radical is behenate and wherein the
nondigestible edible oil is a polyol fatty acid polyester having at least 4 fatty acid ester groups, wherein
the polyol is selected from the group consisting of sugars and sugar alcohols containing from 4 to 8
hydroxyl groups and wherein each fatty acid group has from 8 to 22 carbon atoms.
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