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reduced calorie substitutes for triglyceride fats and oils used in foods. For
example, nonabsorbable, nondigestible sugar fatty acid esters or sugar alcohol .

20 fatty acid esters having at least 4 fatty acid ester groups with each fatty acid
having from 8 to 22 carbon atoms have been used as partial or full fat replacers

in low calorie food compositions. (See Mattson & Volpenhein; U.S. Patent

;a ! 3,600,186; Issued August 17, 1971.) Foods in which these polyol polyesters
S are particularly useful as partial or complete replacements for triglyceride fats
25 or oils include products suitable for use in frying. Unfortunately; regular
ingestion of moderate to high levels of completely liquid forms of these polyol
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30 temperatures (e.g., 92°F, 33.3°C) such that they give a waxy taste or

impression in the mouth when ingested.

As an alternative to thesé completely liquid or completely solid
nondigestible/nonabsorbable polyol polyesters, certain intermediate melting
polyol fatty acid polyesters have been developed that provide passive oil loss

35 control, while at the same time reducing yvaxiness in the mouth. (See
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in the mouth, and specifically relates in part to the sensation of the product
having a relatively high level of solids.) Indeed, this increased waxiness
impression with regard to these intermediate melting polyol polyesters is
25  recognized in the aforementioned European Patent Application No. 233,856
inasmuch as that application discloses fat compositions which contain digestible
food materials, such as triglycerides and substituted mono- and diglycerides,
that act as solvents for the intermediate melting polyol polyesters. However, as
~ the proportion of triglycerides is increased relative to the intermediate melting
30  polyol polyesters so as to impart less waxiness, the caloric content of the frying
fat also increases accordingly. In addition, it has been found that frying fats
containing greater than about 40% of these intermediate melting polyol
polyesters can adversely affect the flavor dxsplay of the resulting fried food, in

particular potato chips.
33 The waxiness impression . imparted by intermediate melting polyol
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20  hardstocks have. relatwely flat SFC profile slopes between typical room
temperature and body temperature, i.e. slopes of from 0 to about -0.3, and
more typically from 0 to about -0.1. In other words, there is little or no change
in the solids content of these blends between room temperature and body
temperature. '
25 Although providing at least temperary passive oil loss control, blends of
liquid polyol polyesters and solid polyol polyester hardstocks according to the
aforementioned U.S. '195 and '196 patents do not necessarily provide passive
oil loss control over an extended period of time. It has been found that these
solid polyol polyester hardstocks normally tend to form large spherulitic
30 particles (typically from about 3 to about 32 microns in size) in the liquid
polyol polyesters. These large spherulitic particles may tend to phase separate
from the liquid polyol polyesters during storage of such blends. As a result, a
two-phase system can develop with the liquid portion thereof providing
minimal or no passive oil loss control.
35 In addition, blends of liquid polyol polyesters and solid polyol polyester
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25 (See, for example, Jandacek and Letton; U.S. Patent 4,797,300; Issued January
10, 1989.) However, these prior art thickening agents had to be used at levels
of 10 to 25%. Accordingly, it would also be desirable to reduce the level of

thickening agents of this type in order to provide less waxy tasting products.

30 SUMMARY OF THE INVENTION -

The present invention relates to novel nondigestible polyol polyesters
having a complete melting point above about 25°C. In such polyol polyesters
the polyol moiety has at least 4 hydroxyl groups with at least 4 of the hydroxyl
groups being esterified. The ester groups in these polyol polyesters comprise a

35 combination of: (i) at least about 15% Cog and higher saturated fatty acid
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nondlgestible solid polyol polyester particles.

The solid polyol polyesters of the present invention provide sngmﬁcant
advantages over prior thickening agents because they cause liquid digestible or
nondigestible oils to thicken when used at very iow levels. For example
because they cause liquid oils to gel at such low levels, these solid polyol
polyesters prowde especially efficient passive oil loss control when blended
with liquid nondigestible oils. Also, as a result of the low level of solids
required for thickening of liquid oils, the use of the solid polyol polyesters of
the present invention can result in less waxy tasting products contatning these
solid polyol polyesters.

20

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a photomicrograph (magnification of 1,000X) deplctmg
-particles of a solid polyol polyester containing ester groups formed from fatty-
fatty acid radicals dispersed in a liquid sucrose polyester.
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20 - advantages over prior thickening agents because they cause liquid digestible or
nondigestible oils to thicken when used at very low levels. For example
because they cause liquid oils to gel at such low levels, these solid polyol

polyesters provide especially efficient passive oil loss control when blended

_ with liquid nondigestible oils. Also, as a result of the low level of solids
- 25  required for thickening of liquid oils, the use of the solid polyol polyesters of
' the present invention can result in less waxy tasting products containing these

solid polyol polyesters.
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30 Figure 1 is a photomicrograph (magnification of 1,000X) depicting

particles of a solid polyol polyester containing ester groups formed from fatty-
fatty acid radicals dispersed in a liquid sucrose polyester.

DETAILED DESCRIPTION O NTIO




es of a solid.

¢ fatty aci d

D DESCRI PTI ON OF m
Wabfl t acid

ontai ning ester groups formed from
Wed in a-liquid sucrose polyester.
Al percent ageﬁc?ﬂféwmm

I ons are y wei ght, unl ess otherw se I ndi cat ed.

estibl e PonoI Pol yesters Cbntalnln& Ester Groups 5

Formeq@ From Fatty-Fatty Acid Radicals The novel nondi gestible

" pol yesters of the present invention are pol yol polyesters which
d nelting point above about 25[err]C (preferably above 37[err]C,

nore greferably above about t preferably above about
60[ erq] C). Gener B ﬁéf‘]eggp&‘égters contain two basic types of
Jester {10 groups. The};;e"mpl(po)yegedupmdamwpdlybtmmttleaswfmgmuasm
o d fadicars. miows ks of RACELE i) brollsd e BAAREwih ARy BL LS 'Y
chai n]sat urat ed fosganjc acidsi Polyokestersithat contairf 3 mmlessester @raups. age digested in
3:5, freferablky 1{@&&1
fabOthl 71to gbowhga%%gzﬂgoggﬁ&w Sw%oﬁg\%ea%rqné)rthe a?"t%&?ﬁﬁm\%
fatty{fatty aci dtheamannesof ordtmta faty or «ilsi whesgay, those polyal gsters s
about §1:7.

#ent of 1o CONEIRNg 4 or more&iter gr&%‘iréﬁé’de‘i' ?«;Eﬁﬂﬁ‘ﬂlzol i 1€l and

e ol

Cont r ds 54 nesepsary that all o

pol yegters of t hetho Ig?u@ﬁst bprthe polydlUisé estesifi ebﬁthitsss preferablef fiam

certafn |ong cha urate Qldradlcls ﬁldtICllHar, t he
est er | gr oups lQho F|'§ %mem)mmﬂw %P@?%?'éﬁ]ﬂdy ydroxyl Sroypss s ¢

30% frore prefer aahuxnérb mo'i@ﬁiaal%@ﬁéfeﬁhb&h rok§egrouds) %nltﬁag:h |

chai njsaturated fatt Ci ralc IeIong;lg’aglF sat ur dfatty

aci d r adi caI%ed%?%F? 8§¥' B’éﬁY aSubstanti (¢8- c’é 3hoYts

p{ efe a_?lhy | h 25 t s?bﬁﬂe taxﬁf&i@iﬁebl yF&2hqiﬁd l@@lyol

.at ons e long c in at.e Y,

singly, or in m Pfﬁs@é tdm;ﬁout 95@;0£t%ﬂ3€ ‘%?@E&?Wfrf%tgﬁ?o'wl

addi tJon, st riai grareektenﬁed Incthe case oftdurrdsa ipolyestersy typicilly ffom about 7a0e8 of

typicplly useda acid radicals which form
esterggroups on t hgd‘JPQﬂ%é@o&tﬁng&g%ge%ﬁ%q n. Exanpl es of suitable

| ong chai n sat ur 8Bg cStatgyo!m';'lld mmwm:e;yé‘opacdﬁﬁtom dhe geastiontaf a -

ei cospnoat e 30 bﬁﬂﬁ’ NfeRivh

(l'ignpcerate), ar?%a{'&&h acosanoa e (cer S{Qﬁﬁ) ﬁ’\)e, v&lﬁ’éﬂﬁﬁﬁf};"m&ﬁs

tty acid and/or other organic radicals having at least 2 carbon atoms, typically

20  at least 8 carbon atoms, more typically at least 12 carbon atoms, most typically
at least 16 carbon atoms. Representative examples of such fatty acid and other
organic radicals include acetic, propionic, butyric, caprylic, capric, lauric,
myristic, myristoleic, palmitic, palmitoleic, stearic, oleic, elaidic, ricinoleic
(hydroxyl group unesterified or esterified with fatty or other organic acids),

25 linoleic, linolenic, eleostearic, arachidic, arachidonic, behenic, lignoceric,
erucic, and cerotic fatty acid radicals and other organic radicals including
aromatic esters such as benzoic or toluic; branched chain radicals such as
isobutyric, neooctanoic or methyl stearic; ultra-long chain saturated or
unsaturated fatty acid radicals such as- tricosanoic or tricosenoic; cyclic

30  aliphatics such as cyclohexane carboxylic; and polymeric ester-forming radicals
such as polyacrylic or dimer fatty acid. These fatty or other organic acid
radicals can be derived from naturally occurring or synthetic acids. The acid
radicals can be saturated or unsaturated, including positional or geometric

~ isomers, e.g. cis- or trans-isomers, straight chain or branched chain aliphatic or
35 aromatic, and can be the same-for all ester groups, or can be mixtures of
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i di c, arachidonic, behenic,g)lig

as benzoic or toluic; branched c¥ C Farcles
tanoic or methyl st earThe estdrtgrwﬂsmfghebahdpdwllpwmmf the present invention

or 8.6, L1y 2 Sl i ol RSt Bl AN oY
al s 20 In partlcular, the ester groups should comprise at least about 15%, preferably
at least 30%, more preferably at least 50%, most preferably at least 80% long
chain saturated fatty acid radicals. Suitable long chain saturated fatty acid
radicals comprise those which contain at least 20 carbon atoms, preferably
from 20 to 26 carbon atoms, most preferably 22 carbon atoms. The long chain
25  saturated fatty acid radicals can be used singly, or in mixtures with each other,
in-all proportions. In addition, straight chain (i.e., normal) fatty acid radicals
are typically used as the long chain saturated fatty acid radicals which form
ester groups on the solid polyol polyesters herein. Examples of suitable long
chain saturated fatty acid radicals are palmitate, stearate, eicosanoate
30 (arachidate), docosanoate (behenate), tetracosanoate (lignocerate), and
hexacosanoate (cerotate).

b)  Fatty-Fatty Acid Component of the Solid Polyol

Polyester Oil Loss Control Particles |
The ester groups of the solid polyol 'polye.ster‘herein must also include

35 those formed from fatty-fatty acid radicals. As used herein, the term “fatty-
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i synthetxcally is by conversion of fatty acids such as linoleic and linolenic via
microorganisms such as Nocardia Cholesteroliciim. o
25 Suitable ester groups for esterification onto the hydroxyl group of the
hydroxy-fatty acid radical can be derived from either synthetic or natural,
saturated or unsaturated fatty and other organic acids and include positional
and geometric isomers. Suitable preferred saturated fatty acids include, for
example, acetic, butyric, caproic¢, caprylic, capric, lauric, myristic, palmitic,
30 stearic, arachidic, behenic, isoinyristic, isomargaric, ;and hydroxystearic.
Suitable preferred unsaturated fatty acids for preparation of the fatty-fatty acid
radicals include, for example, myristoleic, palmitoleic, ricinoleic, linoleic, oleic,
elaidic, linolenic, eleostearic, arachidonic, erucic, and erythrogenic acids.
Mixtures of fatty acids derived. from 'soybean oil, palm oxl, cottonseed oil,
35 safflower oil, rapeseed oil (lngh emctc acid), canola (low erucic acid), and com’
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| enic via @ﬁﬁ? Qs yneticopertqrayng radicals gih as
pbl & ester gr oupq)dlyucrﬁ;etaﬁdldima-&hﬁtpamdnt o the hydroxyl group of the
oxy-fatty acid radical er ei t her, synthe or. nat
ated or unsaturated f-gget @“X?fﬁg%ﬁﬁé"iﬁ% Bregﬁregipréﬁgo e#gpﬁfﬁlon ontb %e
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S i nclude, for B
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urated fatty ac'ﬂife}ﬂﬂy, RinSkeb&! 6fBkhehic h@hiiodsters is%hided s3that the majority of
ricinoleic 12-hydroxy groups are esterified with behenic chains.
A more convenient method of preparing the fatty-fatty radicals is to
prepare them in situ before, or preferably during, the esterification of the
25 polyol. For example, one equivalent of sucrose, 1 equivalent of castor oil
methyl esters, and 7 equivalents of methyl esters made from hydrogenated and
distilled high erucic rapeseed methyl esters could be reacted together, along
with a functional amount of emulsifier and basic catalyst. When these
ingredients are heated under a vacuum, the esterification of the hydroxy fatty
30  methyl esters (primarily ricinoleic methyl esters) will occur at about the same
time as the transesterification of the fatty acid methyl esters with the sucrose.
Since the majority of the fatty acid methyl esters are behenic methyl esters in
this example, most of the 12-hydroxy groups on the ricinoleic methyl esters
~ will esterify with the behenic methy! esters. :
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Nond| gest idesiced-esterdfonmingiacidsyer the acids per se, with sucrose, preferably using a
20 sequential esterification process. In this sequennal esterification process,
© sucrose is initially partially esterified with the hydroxy fatty acid chlorides,
- followed by complete or substantially complete esterification of this initial
reaction product with the long chain saturated fatty acid chilorides, in. that
order, or in reverse order. (See Letton; European Patent 311,154; Published -
25  April 12, 1989, herein incorporated by reference).
Another method of preparation comprises the process of reacting the
methyl esters of the desired ester-forming acids acids with sucrose in the
presence of a fatty acid soap and a basic catalyst such as potassium carbonate.
_ (See, for example, Jandacek et al; U.S. Patent 4,797,300; Issued January 10,
30 1989; Rizzi et al; U.S. Patent 3,963,699; Issued June 15, 1976; Volpenhein:
U.S. Patent 4,518,772; Issued May 21, 1985; Volpenhein; U.S. Patent
4,517,360;- Issued May 14, 1985; and Letton; European Patent 311,154;
Published April 12, 1989, all of which are incorporated herein by reference.)-
- When the methyl ester route is used to prepare the solid polyol
35  polyesters of the claimed invention, the reacti_o_n can also be run in two stages.
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: compositions comprise:
A a liquid nondigestible oil having a complete melting
point below about 37°C; and
25 B. nondigestible solid particles of the polyol polyesters of
the present invention dispersed in said oil in an amount sufficient to control
passive oil loss upon ingestion of said composition, said polyol polyester
particles having a complete melting point above about 37°C.
. 1)  Liquid Nondigestible Oil Component of th
30 - Nondigestible Fat Compositions Herein
A key component of the nondigestible fat compositions herein is a
liquid nondigestible oil having a completé melting point below 37°C. Suitable
nondigestible edible oils for use herein include liquid polyol polyesters (see
- Jandacek; U.S. Pat. No. 4,005,195; Issued January 25, 1977); liquid esters of
35 tricarballylic acids (Hamm;-U.S. Pat. No. 4,508,746; Issued April 2, 1985);
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various shiaffon atoms. Suitable naturally occurring sources of such fatty acids include

corn oil fatty acids, cottonseed oil fatty acids, peanut oil fatty acids, soybean oil
fatty acids, canola oil fatty acids (i.e., fatty acids derived from low erucic acid
25 rapeseed oif), sunflower seed oil fatty acids, sesame seed oil fatty acids, -
safflower oil fatty acids, fractionated palm oil fatty acids, palm kernel oil fatty
acids, coconut oil fatty acids, tallow fatty acids and lard fatty acids.
The polyol fatty acid polyesters that are liquid' are those which have
minimal or no solids at body temperatures (i.e., 98.6°F, 37°C). These liquid
30 polyol polyesters typically contain ester groups having a high proportion of
© " Cy or lower fatty acid radicals or else a high proportion of Cjg or higher
unsaturated fatty acid radicals. In the case of those liquid polyol polyesters -
having high proportions of unsaturated Cjg or higher fatty acid radicals, at
least about half of the fatty acids incorporated into the polyester molecule are
35 typlcally unsaturated. Preferred unsaturated fatty acids in such liquid polyol
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' 2)  Polyo! Polyester Particles Component of the
_ Nondigestible Fat Compositions Herein

25 A second key component of the nondigestible fat compositions of this
invention comprises relatively small nondigestible solid particles of certain of

the polyol polyester materials hereinbefore described. These particles are
dispersed in the liquid nondigestible oil to control or prevent passive oil loss.
These particles can be in a variety of forms and shapes, including spherulitic,

30  platelet-like, filament-like, or rod-like, or combinations of these various shapes,
* but are typically spherulitic or platelet-like. The thickness of these particles is
typically about 1 micron or less. Thinner particles, however, are preferred
from a standpoint of providing more efficient passive oil loss control of the
liquid nondigestible oil component of the compositions herein. Accordingly,

© 35 these pafticles preferably have a thickness of 0.1 micron or less, more
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crysta
platelet-like nondigestible parucies typlcally assume a sphemlttnc shape that is

8 porous in character and thus capable of entrapping significant amounts of liquid
. nondigestible oil. It is believed that this porous structure and its concomitant
_ e 25 ability to entrap large amounts of liquid nondigestible oil is why these
o aggregated, platelet-like particles, while not as efficient as the particles in
© unaggregated form, can provide very effective and efficient passive oil loss
> control.
N The polyol polyester material which forms the solid particles used in the
& 30 fat composmons herein generally comprises those of the solid polyol polyesters
: | hereinbefore described which have a complete melting point above about 37°C.
o D. reparation o ndigestible Fat Composition ich Exhibit -

Minimal Passive Oil Loss
To prepare the nondigestible fat compositions herein which exhibit
35 minimal passive oil loss, the liquid nondigestible oil is combined with particles
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Dl . 20  standpoint of reducing the waxiness impression y the solid componen

| the nondigestible fat compositions herein. However, higher levels of solid

polyol polyester particles (i.e., lower levels of liquid nondigestible oil) can be
desirable from the standpoint of controlling or preventing passive oil loss_

associated with the ingestion of compositions containing such liquid

gt

=l

25  nondigestible oils.

This combination of liquid nondigestible oil and solid polyol polyester is
typically formed by simply mixing the liquid and solid components together, by
heating the mixture until the solid polyol polyester material dissolves in the oil,
and then by cooling the mixture to a suitable crystallization temperature, e.g.,

30 room temperature which causes polyol polyester particles to form. .

The specific size of the polyol polyester pariicles formed in the fat
compositions herein will be dependent upon the rate at which the heated
combination of oil and dissolved solid is cooled. As used herein, cooling rate is
defined as the temperature differential between (a) the heated oil/dissolved

35 solid combination and .(b) the cooled crystallized liquid/solid particle
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@l ; | Both the liquid non tgest'ble oil and the sohd nondigestible polyol
' polyester components, as well as the respective concentrations, are selected in
order to provide nondigestible fat compositions having a certain set- of physical
characteristics. In particular, the nondigestible fats of the present invention
25  should exhibit a relatively flat Solid Fat Content (SFC) profile slope across the
temperature range of from typical room temperature to body temperature, i.e.,
from 70°F to 98.6°F. The SFC profile slope between these temperatures
should be from 0 to about -0.75 %solids/°F, preferably from 0 to about -0.5
%solids/°F, more preferably from 0 to about -0.3 %solids/°F, and most
30  preferably from O to about -0.1 %solids/°F. The method for determining the
SFC profile slope of the fat compositions herein is described hereinafter in the
~ Analytical Methods section.
E. se of Nondigestible Fat Co itions__i dible Fat- -
Containing Food Products

3s The nondigestible fat conipositions of the present invention can be used
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peratures solids increase when the triglyceride oil is cooled. It is desirable that the
triglyceride oil be chemically stable and resistant to oxidation.
Suitable triglyceride oils can be derived from naturally occurring liquid
25 vegetable oils such as cottonseed oil, soybean oil, safflower oil, corn oil, olive
- oil, coconut oil, palm kernel oil, peanut oil, rapeseed oil, canola oil (i.e.,
rapeseed oil low in erucic acid), sesame seed oil, sunflower seed oil, and
mixtures thereof. Also suitable are fiquid oil fractions obtained from palm oil,
lard and tallow by, for example, graining or directed interesterification,
30 followed by separation of the oils. Oils predominating in glycerides of
unsaturated acids can need some hydrogenation to maintain flavor, but care
should be taken not to greatly increase the amount of glycerides melting above
25°C. When oils are selected which have a larger amount of solids melting
between 25° and 40°C than are desirable, it can be necessary to separate out
35 the solids. For example, refined and slightly hydrogenated soybean oil is
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¢ 25 " The nondigestible fat materials of this invention can also be used in

? combination with reduced calorie medium chain and mixed medium/long chain
_ ) triglycerides such as are disclosed in Ehrman et al; U.S. Pat. 4,888,196; Issued

N : - December 19, 1989 and Seiden; European Patent 322,027; Published June 28,

» 1989, both incorporated herein by reference.

f 30 The nondigestible fat compositions of the present invention can also be

° _ used in or as shortening and oil products. The shortening and oil products can

: be used in frying applications such as preparation of french fried potatoes,

i potato chips from potato slices or fabricated potato slices, potato sticks, corn

chips, tortilla chips, donuts, chicken, fish, and fried pies (e.g. turnovers). The
35  shortening and oil products can also be used in preparing baked goods in any

"
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l 20  sweeteners alone or in com ination with bul ing agents These noncaloric or
reduced calorie sweeteners mclude but are not limited to, aspartame,

saccharin, alitame, thaumatin, dihydrochalcones, acesulfame, and cyclamates.
Bulking or bodying agents which can be useful in edible fat-containing
products containing the nondigestible fat compositions herein include partially
25  or wholly nondigestible carbohydrates, for example, polydextrose and cellulose
or cellulose derivatives, such as  D,L-sugars, carboxymethylcellulose,
carboxyethylcellulose,. hydroxypropyicellulose, methylcellulose, hydroxypropyl
methylcellulose, and microcrystalline cellulose. Other suitable bulking agents
include gums (hydrocolloids), starches, dextrins, fermented whey, tofu,
30 maltodextrins, polyols, including sugar alcohols, e.g., sorbitol and mannitol,

and carbohydrates, €.g., lactose. o

The edible fat-containing products containing the nondigestible fat
compositions herein can also include dietary fibers. By "dietary fiber” is meant
- complex carbohydrates resistant to digestion by mammalian enzymes, such as
35 the carbohydrates found in plant cell walls and seaweed, and those produced by
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:r - 20 * Various other ingredients typically present in fat products can also be
’ ' included in the nondigestible fat compositions of the present invention. These
_ other ingredients include stabilizers to protect against oxidative deterioration at
5 high temperatures. Silicone oils, particularly methyl and ethyl silicone oils, are

useful for this purpose. Methyl silicones have also proven effective in reducing

25 the rate of oil polymerization during frying. Other additives typically included

in fat products such as minor amounts of optional flavorings, emulsifiers, anti-

spattering agents, antl-stxckmg agents, antioxidants or the like can also be'

present. : '

F. Digestible Fat_ Compositions Containing the Solid Polyol
30 Polyesters Herein

It has been found that the solid polyol polyesters of the claimed

invention, in addition to being as passive oil loss control agents for liquid

nondigestible oils, are also effective thickening agents for triglyceride oils.

Accordingly, these solid polyol polyesters can be used as "thickening agents”

35  or “hardstocks" by blending thiem in amounts of about 1%-to about 40%
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additives tym cally includ2d Ester Distribution of Sucrose Polyesters _

The relative distribution of the individual octa-, hepta-, hexa- and
penta- esters, as well as collectively the tetra- through mono- esters, of the
sucrose polyesters can be determined using normal-phase high pe_rformanée
lit.iuid chromatography (HPLC). A silica gel-packed column is used in this

25 method to separate the polyester sample into the respective ester groupings
noted above. Hexane and methyl-t-butyl ether are used as the mobile phase
solvents. The ester groupings are quantitated uéing a mass detector (i.e. an
evaporative light-scattering detector). The detector response is measured and
then normalized to 100%. The individual ester groups are expressed as a

30 relative percentage. _

3. Slope of Solid Fat Content (SFC) Profile of Nondigest-

ible Fat Measured in °F
_ Before determining the SFC values, a sample of the nondigestible fat is
heated to a temperature of 140°F (60°C) or higher for at least 30 minutes or

35 until the sample is 'completely melted. The melted sample is then tempered as
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%6.1)/ W +AV where B | to titrate *
-1 he bl ank EH S dd to titrate
dt he sanpl e 15 The com lef#mbbmg‘qidmtyoﬁmetm&@dlyzﬁer material or polyol
qAV_' acid value of ﬁ&?fes?e?‘%n&u‘ngge Sfﬁxcfgg ﬂse'Ean"thﬂ xﬁpe%&)l can be determined by DSC
: as follows:

Equipment:

Perkin-Elmer 7 Series Thermal Analysis System, Model DSC7, manufactured
20 by Perkin-Elmer, Norwalk, CT.
Procedure:
1. Sample of polyol polyester material or polyol polyester-containing
blend is heated to at least 10°C above the temperature at which all visible solids
are melted and mixed thoroughly. |
25 2. 10 £ 2 mg of sample is weighed into sample pan.
3. A scan is performed from about 10°C above the temperature at which
: all visible solids are melted to -60°C at 5°C per minute.
: 4. . The temperature of the sample is maintained at -60°C for 3 minutes and
h scanned from -60°C to the original starting temperature at 5°C per minute (i.e.,
: 30  from about 100C above the temperature at which all visible solids are melted).

- S The complete melt point is the temperature at the intersection of the
base line (i.e. specific heat line) with the line tangent to the trailing edge of the
last (e.g., highest temperature) endothermic peak.

5.  Acid Value of the Solid Polyol Polyester
3s The solid polyol polyestér can be titrated with standardized KOH to a
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i s heated to atsampleadded) lsrm]lﬂlrabglvﬁletmec@rqmdaltmed also.wifhe prageture is
bl e solids - af&chibed R OMBE! Mettiods bh® RS n¥nded Practices of the American Oil
- ' Chemists Society, 4th Ed., 1989, Procedure Cd 13-60.
The Hydroxyl Value is then calculated according to the following
20  eguation:
HV=(((B-S) x N x 56.1)/W) +AV
where B= volume in mls of KOH required to titrate the blank
S= volume in mis of KOH required to titrate the sample
N= normality of the KOH
25 AV=acid value of the sample (described herein above)
7. Thickness of Solid Polyol Polvester Particle (Light Microscopy)
The thickness of the solid polyol polyester particles formed in the
nondigestible fat compositions herein may be estimated at room temperature
with a Nikon Microphot video-enhanced light microscope (VELM) using
30 Hoffman Modulation Contrast (HMC) optics according to the following
" method: -
1. A small portion (i.e., 1-10mg) of the nondigestible fat sample with the
solid polyol polyester particles dispersed therein is placed on a microscope
slide and covered. The slide is placed under the microscope. |
35 2. The sample is examined using an HMC 100X oii objective as the




25 ° 2. 10 + 2 ng of sarrplelsmelghedlnto sanpl e pan. 3. A

scan is performed froma tenperature at which al |
visible solids are nelted rr] C per m nute. 4. The
LOMOPEr at ur sanpl e at- -60C for 3 mnutes

o Sdrabids, POfrUs93/10109

scanned f 6 0 the ori gi naI startl ng t erature at 5C per ‘'mnute
(i.e., 30 fromabout 10[err] C above the terfggpature at which all visible

solids are nelted). 5. The conmplete nelt point is the tenperature
at the intersection of the base Iine (i.e. specific heat line) with
the |ine tangent tothetrailing edge of the | ast (e.g., highest

gdenper at ure) endot her ' 7? Aci,d Val ue of the Solid
; ol yol Pol yester drgrfleﬁsmcomgxcggqlmth HIIX gyenieAeJenS er can. be titrated

t hdSt anldar di zed :-Kc?-l tA ma?scomeﬁnted video ﬁamera and assocxlated controller are
I mmedi ately i nmersed,isn t.he |i e C
6. The sanpl e | sgd g‘?f's‘f'g‘?q ﬁ’ﬂ‘ “r'Jt l{}aﬁf& &é é"aiﬁaﬁ’wﬁwple and
"€anpl e hol der and thabackgrewmsf erred into the chanber of a JEOL JFD-9000C

T S T b P Mt

A knife is cooled to a Thsmthmdjpmts diﬂ'm:atims{) particles havmg thickr@esses juste

| fract |
E?l‘lnPee 'S A e‘glthﬂlt}l??ﬁﬁorirl}ﬁcg;r gon | ?Eé-elﬁ @?F Ontélg %O ?I‘ aclt'nar Slglrerpl e
at a 45[err] angl dhickness of partigles haying,smal ¢&rmg%9am&pMemp@st by e at

2 poterr] angl & ' Fred FRGARCRMeR described HeRlifffer! o) | €2 of 1 1e T act ured
10.  The sanp‘ges ar e rﬁﬁmeémspw tsa@pfermea%am%w eﬁnoqheéﬂ@n@b&aameaa

using 3 washes of g gle 1’13he sahples sﬁbﬁldrb%‘}hélfe‘d dnd d%bﬁ:h%hﬂiéhﬂ?
ed00 nesh copper EM r| d d ex o transm ssion el ectron
ni croscope. : gegoh?fé H@i‘ﬂﬂie& h?nM?@QH‘PVeCWtM igrqseape:i ve

Brints are nade frmnc. les and PéRSmRca"] J&imal ng'groscé% VoiThgo} bi skaagestof
thhe pol yol pol yestes{ partic% gg i s measured rn nm
ferences: 1977 0 J. E. and Hudson,

lﬁg Freeze Fracture:
Met hods, Artifmcts,. ands, T_mckhﬂeuﬂlgaidapgm EM eHPapicléy-Fregze Reawnifer K,
138979. : ra StaolSlo | %RWr esacswach, Freeze Fracture Replication

»if Bi ol ogi cal
= The three-dimensional topography of particles of polyol polyesters and

their size can be determined by a freeze-fracture transmission electron
g

microscopy (ff~tem) method.
20 This freeze-fracture method is carried out as follows: '

1. The outside cavity of a freezing container is filled with liquid N2 and
the inner dewar of the freezing container is filled with Tiquid ethane (normal
melting temperature of -172°C). The ethane is allowed to freeze.

2 A small amount (1-2 ul) of the nondigestibie fat sample with the solid

25  polyol polyester particles dispersed therein is placed in the well of a gold-plated
i Balzers specimen holder. (Note: for very ﬂujd samples, 1-2 ul of sample is
' placed on a gold planchet (Balzers) and another planchet is placed on top of
e the first to form a sandwich.) . :
8 3. Most of the frozen ethane in the dewar is melted by msertmg a metal
18 30 . heat sink (e.g., tweezers) into the dewar.
4, Immediately after melting the ethane, the specimen holder containing
:: ‘the nondigestible fat sample is picked up using a pair of tweezers and rapidly

plunged into the liquid ethane.
5. After a few seconds, the specimen holder i is removed from the ethane,

e 35  quickly touched to the tip of a camel's hair brush to remove excess ethane, and



glues, Acadeni c Press, Lonﬁggshe& St ei nbrecht and ,
ol d,” Cryot echni ques in-Bi M croscopy,

finger - Verl'ag, Berlin, 1987 m Speci fic Exanples

jar ati on ofyd 916126 d pol y nd the fat conpositi opeTAiS93/10109
#or esent invention is illust rat ed by the folhgw ng exanpl es: 30
KPLE | Solid Sucrose Pol yester Preparation Ricinoleic Mthyl
fr Preparation Ri cinoleic nethyl esters are nade from
for oi | by nmethanol ysis, using 35 sodium et hoxi de as a catal yst.

it 420 grans of castor oil are added to a

. standaﬁﬁnédiﬁt%l -mm‘asadmhe mnucm hoace eexm?ieaf‘dw.l ens.

m croscope- noy eo_canera ntro a

| (o Vi oo, ennancdient The s i saesaed Smogt ignid, N30 aedROLNER-A99PC

| ol the bac kﬁnli]bladlolder and thex#transfefﬂéd? initbi thd'.( chanberf oft i\éﬁw IElt)-9000C
ol yester particles,i rreas i

1< i 7 Ter ont | at i BRcETIuE, fihe The, bR, of dbe it ghauid b8' Sboli -175-c.

i n the resol ut50nVaﬁuumshoﬂdlbea(bgqtr86§d|0n%tmTy 0.2 - 0.5 um. Particle

I ness of particl e hav nﬁgfe&?#@lﬁd% e?%recqf(}bgﬁt qggeém ned by the

F

jre Fracture Met ho “desC erel na (Nate: No
§ al sanpl e prepar & i onThe sampls lseﬂ’acwtﬂdem tlmﬂi@btdnmbnguang the pre-cooled

lesentative sanpl eppifihe sarrpl es shoul.d be nelted and cool ed anbiently.)
B ence: Robert Hoffman, "The Modul atlon Contrast M.crosco

i pl es and Per f or fance Platingmecashon tsrdeppsitedsenip she W‘Ufeﬂlﬁmph at:a 450 angle

L Pp.. 205-22239  forls seconds follved by fﬂi'b&k itioh aB2 00%akié K25 seconds to
ster Particles- Fr eeze r.ac

f sion Eleciro

bscopy r?ﬂ‘?‘t‘w the feaemcert ﬁ%m@l iﬁkdyslwﬁ aggy lsp%%ﬁ Viad the

pl pol yesters andcurrem;s?onuhelr size can be determ ned by a

ve-fracture transgjssi eI ec co t

s f roodt? s die FoBiblds: He removed, from Jhe HRER, ihosir, ik ahd' di8itied

t The outside cavi using8 mshesad‘mhlugoﬁmmt ainer is filled with liquid N2

L 4 ot hane Eggrl#rg ln?i deRE rQtich 1€ plckEF B ¥R £ MellifLoppir EM lgﬂg,aWdté}anﬁned
in a transmission electron microscope. )

. 12.  Images are recorded on negative ﬁlm and positive prints are made from

the negatives.
13.  The thickness of the polyol polyester particles is measured in nm.
20 References:

Rash, J.E. andHudson. cs, M‘M&@&Auﬁ'ﬂw_
Interpretations, New Haven Press, New York, 1979.
Stolinski and Breathnach, Freeze Fracture Replication of Biological
Tissues, Academic Press, London, 1975.
25 Steinbrecht and Zierold, Cryotechniques in Biological Electron
Microscopy, Springer-Verlag, Berlin, 1987.

H.  Specific Examples
Preparation of the solid polyol polyesters and the fat compositions of

the present invention is illustrated by the following examples:

30
EXAMPLE 1

i P lvester Preparation:
Ricinoleic Methyl Ester Preparation

Ricinoleic methyl esters are made from castor oil by methanolysis, using
35 sodium methoxide as a catalyst. About 420 grams of castor oil are added to a
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di spersed therein is placed in
fluid sanples, 1-2 ul of sanple S pi7aced on a gol d pl anchet
(Bal zers) and anot her planchet is placed on top of the first to
forma sandwi ch.) 3. Most . of the frozen ethane in the dewar is
melted by inserting a netal 30 heat sink (e.g., tweezers) into the
dewar . 4. | medi ately after nelting the ethane, the specinen
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fromthe col um i s 2RS¥ eCCHar aboutd; %%E?‘H&dmefﬁéhﬁ?@!(fe%ﬂﬁ% back to the feactor in
(appr oxi nmat el y) 50f at fefluxabadénser. t Abeut 50 rgrams fof watetharecaddeditoi the redcter thel

o™ T il s RO S 4 i O, WA BB, love

“apparatus used to poagtiles Thecwater, glyeerincindastreactédmethianol settle taxthertottons ofi
[ I
& her moneter, MeLeo %%%S*g“ﬁé‘ nble(pik ¥hi B a5 S it 3P hicBllihilysis and

0zur rounds the reacter W mgm'ocedmlsapmaéed twa more taes, @ndlthe methyl astﬁ'é@l'%y
Ther mo chy dra t H.U?ﬂ
gdry 10 ice t\rl\gg |shp a%ggml vvee)f‘lm l&% ?Zigépgg\?tvgﬂ;%}gé’er&é of dOHigBr Lg&@

vacuum punp Mmsdmn@sabrmedgkmecﬁ b)nefamma:mllawprtbawbe foutkrof 1the
reaction. ot"g@ e
iri xed wi th about methé ; g ;ﬁ?%?saﬁg?mllﬁae i h% ieebﬁt, S nge :é Pﬁl o

ni c_ et est er
of castor methyl esr@%d@lbottomtcat mthe disti @nwﬂaﬁkdﬂpﬂmﬂk@m eg}s@%&pmrm@
esters is about 1: g tncmeaé ngezlgl Q&z@&s ms hhmwemy thedsrotict o Yelised irP

ladded to the one lifer Feact about 34.4 grans of powdered

sucrose, about 134 $Pe:FHEroRe ‘§§"‘i§ﬁ$“§¥ and about 1.4 grams of
powder ed pot assi um car bq;aieﬁ;cﬂmﬂ&sﬁmgmﬁb@ heat ed at about

1135[err] C at about 15 absoluf e for abou .5 hours. At, ,. this .
point the remmt i ng met MAGNE BEGYE Sxe,ard ade G, Bydtaienatid, Hieh erls.acid

20  of potassi um rapéseethoit Abeut®T:grans dfttydregeasted highherucieacidmpeseed eil,
peated o aboeidHdfs B iRl IRER e i i
.75[err] C, and &@Boutsolution (25% in methanol) are added to a spherical 3-liter glass reactor. The
: reactor has a heating mantle, thermometer, temperature controller, reflux

condenser, variable speed agitator, vacuum take-off, and bottom outlet. The
mixture is reacted at about 65°C for approximately 1.5 hours, while refluxing
the methanol. The agitation is stopped, and the glycerin is allowed to settle for
25 about 30 minutes. The glycerin- settles to the bottom of the reactor, and is
removed through the bottom outlet. About 30 additional grams of methanol,
and about 5.2 grams of sodium methoxide solution (25% in methanol) are
added to the glass reactor, and the mixture is reacted at about 65°C for about
30 minutes. The agitation is stopped, the glycerin is settled for about 30
S amimts; srciemmvvethoughthodittarunitet Ahe sWgaas- v ‘waer-
are added to the mixture, stirred, allowed to settle, and removed through the
bottom outlet. The water-washing procedure is repeated two more times. The
reflux condenser is removed, and vacuum is broken, and a fractionation column
is added to the reactor. The reactor is heated to about 170°-200°C under a
35  vacuum of about 0.3-1.0 mm Hg. Approximately 50% of the first material to
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qchef Scientific I\/bd Cent ri fuge) at about 2500 RPM
#about 2 25 m _nut es,
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k t,
| dggl Wit ha?.eg ui d fEeduste !%Ilijfé&cé #%apprgm%;it\é@ 53% by%eslglﬁ%]ethﬁ behenate.

3 3-liter glass rg%ﬁg@,ﬁéﬁ&ﬂndﬂth about 84 grams of net hanol, and
it 5.9 gram s of - um , met hoxi d utlon ut 25% odi um thi '
foxi de in Smet hanol Yhe feggtion Q?Rﬁr%m?é’ ester in this
l

;? pheric pressure examiple is a oneditdr ghdss eeackion fﬂask ﬁt!edlwlth aZEodsnmt speedifagitator,

[0t vater are admipsi, FRERRY dalag and VaElipt BN S A ndifl midi
agl tation is tur rsuﬂ'ouﬂds tlmmeac:tbe anilthe temperatuire amﬂu: reactor nsmmmtamei bytae

fr. glycerin and gﬁ}ﬁls aﬁwﬂ&,{]{} &5&?})93} #QH& m pump, #ﬂlﬁa dry

i
jtor inasinglep ase ayer I's drawn o ySI S

wat er wa@hi rige ﬂawedmd bzswmpﬂmrmemqwmt*wﬁ'sanda VAR PUmMP
irs are 10 then ftb%ﬁﬁdfﬂsé&hdé&ﬂcttﬁ@%&hﬁo? E;B&x&%nﬁhe%%@i%' n, water

eot her |ighter terial s are td vacuu
li 11ation, then the buI& 46r2-grams ofjthe Figino @eg‘YbFﬁe’Flaﬁ%ﬁu’éﬁdsﬁthlaéﬁm

: na m dg: e cut 'I:',’hd7 ﬂgglﬁ oFbehéniciméihiA esterg n?:%gﬁ@lai rdﬁ@tdﬂvisl%b'fmdtﬁyl elters
fillation flas e i ns abpu

inol ei ¢ met hyl est@?’é’ %M&q@m?e? B‘eﬁwg 'ﬁ@%&ﬁsﬁ?‘ﬁ 1733
isucr ose pol yest ergramsof etst meshil éhsvérl mixture is added to the Baé d:mr&ed&bh;lb?ﬁgmhr
ar at 8§ ShS o § nat.e :
Ceruore acia *opubiiS g B G Sidodl SpERGP RORR D RSRE ket
i c acid rapeseed anillabout 1.4 gtamst ofl pawderadrpasissiveat bmbohate.an’ﬂheabmctan&aa
5 of sodi um et g fQpodOl45eC%! obBar 1S Tl Hd MMaluke BERUETS ho2 At

irical 3-liter glass reac feat 3
nomet er, t enper atthis @oind the emaining mewlssters (abozéb%leﬁg@ams)\aa rbantd .4 geams

at or, Vacuumzbak%f%iassﬂﬂfjcd?%ﬁ%&%ki% to {ireactor. The reactants are heated to
:' about 135°C at about 1-2 mm Hg absolute for about 5 hours.
The reaction mixture is cooled under nitrogen to about 75°C, and about
30 grams of water are added and mixed in. The mixture is centrifuged (Fischer |
Scientific Model Marathon 10K Centrifuge) at about 2500 RPM for about 2
25  minutes, then the supernatant product is decantéd from the soap and water
layer. About 3.8 grams of silica are added to the product, and the mixture is
filtered to remove the last traces of soap and silica,
The excess methyl esters are evaporated from the sucrose polyester
product by feeding the material through a 2 inch Pope wiped film evaporator.
30  The wall temperature is about 235°C, and the vacuum is maintained at about
0.05 mm Hg absolute. The sucrose polyester produ'ct from the bottom of the
evaporator is the finished product. This solid sucrose polyester product is an
improved oil thickening agent, that can be used for passive oil loss control
when blended with liquid sucrose polyesters.



m xture is reacted at about 65[err]C for approximately 1.5 hours, while
ref | uxi ng the met hanolhis s stopped, and the glycerinis
agllowed to settle for, 25 a*ﬂ . The glycerin settles to the
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30 additltykég“éﬁ’i% of met hanol , and ab% 5.2 grams of sg#{}%gs/m
nmet hoxi de solution (25%in net hanol) are added to the gl ass reactor,
and the mixture is reacted at about 65[err]C for about 30 ninutes. The
agitation is stopped, the glycerin is settled for about 30 30, m nutes,
and renoved through the-bottomoutlet. About 100 grans of water are
¥dded to the mxtu%e Sti I’F. d aII ovxed to-settle, and renoved through the

bottom outl et. The edure is repeated two nore tines. The
Befl ux condenser is rerrm&m:lu lam%\bgonghﬂ of thiy solidrsucrnsel palykster produat cambe
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Approxi mat el y 50% eompletely estetifiechwithithe¢ fatty acid groups of cottonseed oil. The blend is

:flgqui d Sucrose > heated to a temperature higher [%nrgm Fneitmg point of the |§°1'd Suerose
ACI DCONTENT polyester, and then cooled baciCtaroqm temperature at a rate of 33. 3°F/mm
:g[oe;r ] The coolifig Brings ab(g[ut cr%stalhzanon of the solid suegsé rpblyester material
Cls in the form of small, platelet-hke particles which are equ] in the liquid
¥37. 3 sucrose polyester Qigure 1 is a photomxcrograph epitting the two-
)glg 3 10 dlmensnonal platelet{llge Sjructure of the solid sucrose pofyLster p@{tgles]
t&th:r These paﬂrcﬁas have a thickness of lessﬁﬁﬁ@b@bﬁfﬂm Gheasured by
25.0 . Freeze Fracture Transmission.

" The nondigestible fat composition of this Example I comprising solid
particles of sucrose polyester dispersed in the liquid sucrose polyester has an
15 SFC profile slope of -0.1 %solids/oF as determined by the method described
hereinbefore in the Analytical Methods section. This Example I composition is’
suitable for use as a food fat, and does not present the passive oil loss problem
which would otherwise result if only the liquid sucrose polyester were to be
used as a food fat. Also, as a result of the low solids levels used to prepare the
20  Example I fat composition, food products made from this fat com‘position are
not unacceptably waxy tasting.
The liquid sucrose polyester used in this Example I has the attnbutes
set forth hereinafter in Table 1.
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EXAMPL

5  Solid Sucrose Polyester Preparation
About 46.2 grams of castor methyl esters are mixed with about 367.5

grams of hydrogenated and distilled rapeseed methyl esters. The molar ratio of
castor methyl esters to hydrogenated and distilled rapeseed methyl esters is
about 1/7. About 172.3 grams of this methyl ester mixture are added to a 1-
10  liter spherical glass reactor along with about 34.4 grams of powdered sucrose,
about 24 grams of powdéred' potassium stearate and about 1.4 grams of
powdered potassium carbonate. The reactor has a heating mantle,
thermometer, temperature controller, variable speed agitator, vacuum take-off,
and bottom outlet. The mixture is agitated and heated at about 135°C at about
15 15 mm Hg for about 1.5 hours. After about 1.5 hours, the vacuum is broken
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R Das s st oamh, o mingtes gbghovt 75°C The Ghies laﬁ#wﬁkfé?éﬁw?}a%a@ [Rgper using a
carbonate. The mi xtBucﬁne:smaﬂelt atlﬁenﬁﬁnd is then fe@ #irdglpa PO @mmdlﬁaiaﬁfetdr%péd
about 15 mm Hg vac%tfmfor abo hours._ After

vacuum i s broken " WP?’G&EW aap@xpﬂ@elyéir%grmnp@ogrz@ &Stcw the's ‘Qﬂr ‘{ methype
(approxi mately) of estees. nThbydvaporator dpexdtes et atdur 23 SHC tundab abidut 10.65-GGHmn? S

' Teabteq at about  13bort BrREER th%%ﬁ?hqu &Ebu e Fpoab and pior 4 K4 Bicnt
"hour s. Thd5m xemperatue.cool ed to about 75[err] C and about 30 grans of
\é\gtnte; [ ?Lgegdgle:?scher oF l{%%(lmen% &gcsgr&#g?ﬁg%sa nt ri P tg?'hgz{'ﬁ £nd
about 2500 RPM f or Hyssexyl 2’331!?0f3rﬁ2}ut es. The liquid in the jars is then
decanted fromthe soap IPheEY2hydioR§ groups of the ricinoleic acids bound to sucrose are
themselves esterified with fatty acids during the reaction. This is verified by
20 use of a multinuclear NMR experiment called INAPT (Insensitive Nuclei
Assigned by Polarization Transfer). The procedure is described in Johnson, L.
Relaxation Times, 7(1):4 (1990). The experiment detects long-range
heteronuclear coupling, 3Jcpy. In this case the C-12 methine 1H resonance of
the ricinoleic acyl group in the proton spectrum (chemical shift of 4.9 ppm
25 relative to TMS) is coupled to one carbonyl 13C resonance in the carbon
spectrum (chemical shift of 173.2 ppm relative to TMS). This unique carbonyl
resonance is not present in spectra of mixtures of sucrose hexa-, hepta-, and
_ octa- behenate. It comes from the carbonyl of the fatty acyl radicals esterified
to the Cy2 hydroxyl group of the ricinoleic acyl radical.
30 Fat Composition Preparatlo '

About 1-10% by welzht of this solid sucrose polyester product can be
added to the liquid sucrose polyester described hereinbefore in Example I. The
blend is heated to a teniperature higher than the melting point of the solid
sucrose polyester, and then cooled back to room temperature at a rate of 33.3°

35 F/min. The cooling brings about crystallization of the solid polyol polyester




bottom of the jars. Ab a f sikica are added to the decanted
liquid, ° - and the mX S§asg5 Replaced £ oy about 30 minutes at .about
75[err] C. The m xture is “ lﬂ“\ ﬂtered through filter paper using a
Buchnerwbtyg;aﬁi 26 The filt H fed through a PopgeCPAISI3/10109
di aneter w pec} filmevaporator at approxiggtely 30 35 - grans/hour to
distill the unreacted netbyl esters. The evaporator operates at

32 with nitrogen, and the remaining 241.4 grans (approxi mtely) of:

the net hyl ester mxture, along with about 1.4 granms of potassium :
carbonate are added to the reaction m xture. This mxture is reacted .

at about 135 er faferial f)hea@ﬂﬂtofggﬁg,r ?Ha%letgikgrﬁihmesvﬁﬁfdl# Ard Hfsg&?éﬁ*in thehour S:

The mixture is cool ed about and about 30 grams of water
are added to thlquwidsucrose polyesterni xt ure i s transferred to jars and

centrifuged (Fischer i oo ; texample [Fectniprisitgesolidt
about 2500 RPM for, ag(‘?@tﬁgaﬁgjg%@%ﬁ,?ﬁggﬁ%ﬁ téfazjears is# s tlhen
decant ed from t Battislesof|sugrose pplyester disperssd Bk theiquid sucrosgpplyester ag 4 of
silica are asgde@FCoprofiR Sl6erot -0l hd Gatefminéd By theemethod Wescribed Herdisiteforeor
about 30 10 m, nyt e t. aho 75[err]C,Jhe mxture is then filtered :
through filter MY ng%thods L%ﬂﬂ*‘rnghlsf gﬁﬁ@‘)ﬁelﬂ' ﬁ%m?‘?ﬁ“f%'ﬁéuﬁtib?‘f ﬁ‘é'n fed.
ggr ough ;ahPopet as%as?_ ildibd{fﬁﬁ, th\ﬂopﬁdogj prestetﬂti tlhm pasgiver ail dossggroblepr wlucha'; ely
grans/ hour tog fhe uncea rator
oper at es at aboBfo“!‘g%{hgmﬁrﬁﬁ@ﬁoﬁﬁﬁtlﬁg!%PmsBWHﬁawﬁrﬁéwa%rgca)duct
i s then col | ect ésbd fabmAldoc aga agsult af thie lomtisolids levelstuseditebprepare the Example
t emper at ur e. - Ihe [ . Aci d
Val e, of 0. 10 anf fit compogrilhs 1854 plodided Mo his*fa RichipbioR e e G 0
groups of the rupageeptably waxydastisgund to sucrose are t hensel ves
esterified with fatty acids during thE)_(frmpqun. This is verified by 20

use of a nultinuycl.ear NVR experinment ¢callTe T (I nsensitive Nuclei
Assi gned by Pol 281 £ S procedure is described in Johnson,

Rel axat i on TiTHS Exfiple: BI (136390 - same Tappamie bhd ¥ pettediresas the
19 TAN0C e,y PRSHRBUTE. AR e ptsaco: o e ik 2,
spectrum (chem abbut304{4 grimsiofthydpogenated+andalistilied rapesédd) methylestgrs.edheo one
opm rel ati ve. t o MR et BE i oG, stors 15 Mk giglsd Tl SR tabkady 1
spectra of m xt methyl estessis abowt 1h¥63- ,Abmptl&!zﬁs_ grants of this msthyl ediesmnture. |t
O oot AL BB e i 0 el Sl 9 e’ (1
Preparation20 powdered sucrose, about 24 grams of powdered potassium stearate and about
' " 1.4 grams of powdered potassium carbonate. The mixture is agitated and
heated at about 135°C at about 15 mm Hg vacuum for about 1.5 hours. After
about 1.5 hours, the vacuum is broken with nitrogen, and the remaining 223.7
grams (approximately) of the methyl ester mixture, along with about 1.4 grams
25  of potassium carbonate are added to the reaction mixture. This mixture is
reacted at about 135°C under about 0.5-5.8 mm Hg vacuum for about $ hours. .
The mixture is cooled to about 75°C, and about 30 grams of water are added
" to the mixture. The mixture is transferred to jars and centrifuged (Fischer
Scientific Model Marathon 10K Centrifuge) at about 2500 RPM for about 2
30 minutes. The liquid in the jars is then decanted from the soap layer at the
bottom of the jars. About 5 grams of silica are added to the decanted liquid,
and the mixture is stirred for about 30 minutes at about 75°C. The mixture is
 then filtered through filter paper using a Buchner funnel. The filtrate is then
fed through a Pope 2-inch diameter wiped film evaporator at approximately 30
'35 grams/hour to distill the unreacted inethyl esters. The evaporator operates at




109he solid sSucrose po
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The blend is heated e higher than the nelting point of
en cool ed back to ro e
at a ratWQP4012§ err] 35  F/nin. 'Fhe coo ng bri ngs about Bt/ U85/ fontd
crystallization of the. solid polyol polyes :

33 about 235[err] C under about 0.05- 0 08 nm Hg. The product is then
col | ected fromthe evaporator and cool ed to anbi ent tenperature.

The finished solid polyol polyester has an octaester content of about

ggl |10d/0 sﬁcr oggt p(c):f) SI@%B% gp%?o@?'otoﬁemm Hg. Faﬁlpao@ffg)ﬁ%gléenpgql@&ephl >

her ei nbef ore descfroiate evaporatopam dockedtoramisientaentiperature.neat ed until all the

Comperature a a rate S SRS BRAPabRF Bofyer HadBE bolsdrer sonfefi i about

conposition has aS&b.d Fat Content profile slope of -0.1 = . %olids/oF

and is suitabl ffgtdﬁﬁ gﬁioq‘ﬁrgﬁﬁ {'gi It does not produce passive oil
| oss whi ch wodl d only the liquid Zucrose pol yester were

Abeut 1-10% by wei ght of; t. ol id sucrose polyester product can be
added to the liquid suycr ﬂm cribed hereinbefore in Exanple 1.

“to be used as a fBowr (4t gramissef, thiss selid suarpse pelyesier padyS6cgrams ofethel s
used to prepare lignid %H%E@?o%ﬂ?ﬁbfé%f&@‘hc&%eﬂ%@ww If irétm%@ and
profil e sl ope, pro ucts romt ? onposition w | E

' tasting. heated until all the solids are dissolved ge is\then coo ed bac|

: Nor chi p pot at oes gyom eCdiaf}atéQ)be%W:hixﬁed to a thickness of

. about 0.052 |nches (0. .The sli ce fried onnd
batch 20 fry at at U?%CQJFPW g@fﬁ%ﬁ% %@tﬂ?ﬁlﬁﬁﬁﬁ"% 0.1

m nutes. Appr oxi nWsGldeloF and Q%ﬁmﬁﬂé ﬁir%sﬁhs #fodd fat.f Itidods nbt prodilcopassive oflat

conposi tions of est1 on of

t hese potato chi Eg’ h&i‘ W@ﬂ@eﬂtﬂe@f‘r@ resnity Ffjg‘lﬂu the léqqugﬁucrose P@M?Pﬁ?fs‘f"?'iedﬁs
wi Il not result IpeGsdsds\efosl fatl OiSoe, aWrebille oP tedbw soliPRevels @sédPto plepare

unaccept ably waxyth ai%t cox%posmon and the relatlvely flat SFC profile slope, products made
15  from this fat composition will not be waxy tasting.

EXAMPLE |
Norchip potatoes are used which have been sliced to a thickness of

about 0.052 inches (0.13 cm). The sliced potatoes are fried in a 5 pound batch
20  fryer at a temperature of 365°F (185°C for about 3 minutes. - Approximately
225 potato chips are fried in each of the fat compositions of Examples I, II and
Il - - -
Ingéstion of these potato chips which contain the nondigestible fat
compositions will not result in passive oil loss, and the potato chips are not
25 unacceptably waxy tasting.



34 WHAT IS CLAIMED IS 1. A nondi gestibl e polyol fatty ,acid polyex
having a conpl ete nelting point above ThisEkerHacBeca/Replated €f i zed in that sal

ol ol pol yester comi pC )i l" mmﬂ;ﬂgl iety containing at
ot R IR 5 et

essentially of (i) ~at |l east 15% C20 or higher saturate
fatty acid r adi canB4- and (ii)
fatty-fatty JEAY IS;EHATMER T¥nprising a hydroxyl group-

containing fatty acid radical wherein said hydroxyl

group is itsdlf esA aondigestiblepoljpolfattynscid palyéster havdng & bomplete melting - t he

{sdl1 et oondigestblopoljolfatysd palpssir had &
20 §?eh£h2?°§2%rgsf’§f-?%%“§@%%% Bl Vid phsor RUeRE Pl
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0.1:7.9 to 3:5, pr®f er Apojydl maiety contaiping atlegst4 hydgoxyl groupsiithhaindi gesti bl e |

pol yol polyester of C gbdit 4 of M yi gR5tps Beihg'aterified; 4ia! Yol i ety has
from4 to 8, preferably 8 hydroxyl, groups,, the fatty- fatty acid radicals
conprise fatty aci(® r achsterBepups conisting essentialyof, at ows with one or nore

hydroxyl groups, prefer@bly i phstol5% CCofici Higkbr adardr@ed fay Gicidat.ty acid
radi cal of 12 to 22 carbon atqQnms esteriTied onto at |east one of said
hydr oxyl groups; and the lo M8 ads at ur at ed fatty acid radicals contain

from20 to 26, ]Lorlef er algtiy 22faI Wimawgm@mmg;h@?mghﬁb@_slti bl e ;atd
conposi tion useful as a repl acegent .for | eri de r.gils in foods
whi ch conposition is char act%’f‘%ﬁﬁg Wﬁfy 'ﬁ&ﬁge‘g‘%ﬁﬁ Z‘yiﬁ—)‘?fﬁCOnt ent
profile slope between 21. 1C gmup Bifself edterified withoafaBy neid rali@B %sol i ds/[err] d
and that conpri ses: J O 14 -mgg.' ' ' ving a ;
conpl ete nelting point theave@ag?molﬁ'xjah&gglbw ‘ eﬁ?ffg%cg%agﬂosgﬂ B.
nondi gesti bl e sol i d par€igloedigher satugated fastyyacid gadicalss pangingdfrom
said oil in an anount Sﬁiizhl%qafsﬁr&eﬁﬁi}t 193831446501 | | 0ss
t 2 & saf s WFons p d

upon ingestion of sald ‘conposition, ereln sal

nondi gesti bl e solid partjcles have a conplete nelting poing
above about 27[ er rihe nongigestile, Ralypl polyesen of-Claim lr@@@gﬁ"gm in that

form ng sai d thepilyell msiety Hap fofes to 8, preferably 8 hydrox§iogroups; thepRaity-ol noi ety
contai ning atg a3} radicl¥ Wdisette My 83 radicals of 12 1o 22 carbon atoms with

one or more hydroxyl groups, preferably ricinoleic-acid and at least one fatty

acid radical of 12 to 22 carbon atoms esterified onto at least one of said

hydroxyl groups; and the long chain saturated fatty acid radicals contain

from 20 to 26, preferably 22, carbon atoms.

3. A nondigestible fat composition useful as a replacement for
trigtyceride fats or oils in foods, which composition is characterized in that it
has a Solid Fat Conteat profile slope between 21.1°C and 37°C of from 0 to
-1.26 %solids/°C, and that comprises:
A. a liquid nondigestible oil having a complete melting point
below 37°C; and
B. nondigestible solid particles of polyol polyester dispersed in
said oil in an amount sufficient to control passive oil loss
upon ingestion of said composition, wherein said
nondigestible solid particles have a complete melting point
above about 37°C, and -wherein the polyester material
forming said particles comprises:
(a) a polyol moiety containing at least 4 hydroxyl groups




W th at | east 4 of the hydroxyl groups bei ng

C- T:| éd; and es'ﬂms vtTm sl | ng essentjl ]al |y
@ er saturate atty
eoggignass TN ||||ﬂt|| (i AR oo -
_adl cal %d’]el’el n sai d hydroxyl group is

esterT led with a fatty acid radical;

verage nol ar ratio of said.fatty.fatsy L d g
als to said C20 or hi gher%ét@?al?%g a?fgtbcgcl}ygmxyl groups - being

als ranging fromo0.1:7 QWeﬁﬁ@,aqldeferably from
1:7 §0 1.5:6.5. 4. The Le . f sition of Claim 3,
characterized in that the(bgol [ 3&8{]&5%% ph#a §t er erial co ses a
pol yol noi ety which has from 4(t)o 88th lﬂ29 01'83“8‘!9763@ ng#Mups
fatty-fatty acid radicals conprisingefiahdivai@nd radicals of 12 to 22 carbon
atons contai ning one or nore hydroxyl gL oups, preferably ricinoleic acid,

and at |east one fatty acid rafikal THY §Yté‘°‘§2 1adicals , COMPRISIng: sfer i i ed
onto at | east one of said hydroxyl Q.zGt nﬁiﬂn@fa&yﬁcﬁawéﬂt ed: fatty

acid radicals containing from20 to carbon .
V\ﬁfbéé% iogﬁ?f’?s&s ‘F"‘%m 60% t 0]

The nondi gestible fat conposition of¥
99% preferably from 85%to about Q%tpnﬁedmithia famycicigieradlicdl} e oi'l and from 1%

ot ol cb o el Y e aore o8 e ot oS il Pkl L

wherei n the nondi gesti bl e sol iratlicalsctoosaid Cag toy higher! saurated fawty agidr t i cl es
have a thickness of |ess than ] . A tLhigke l;gestible oil
product characterized in that hﬁ&caﬁsrng#&ngszmm 0.1.7?9&9 :Eg’ Bfegﬁgth% to 99%

of a digestible edible oil havifrogma &7 to 1.5:6.5. conpl ete nelting point
bel ow about 25[err]C, and B. from 1 %to 15% of ‘solid
nondi gestibl e pglyol p #&tnble fat composition dtoClaint 3E SharkliRériseli InSal d
particles have a conpl e

that the solid polyol polyester material comprises a polyol moiety which has
from 4 t0 8, preferably 8, hydroxyl groups; fatty-fatty acid radicals
comprising fatty acid radicals of 12 to 22 carbon atoms containing one or -
more hydroxyl groups, preferably ricinoleic acid, and at least one fatty acid
radical of 12 to 22 carbon atoms esterified onto at least one of said hydroxyl
groups; and long chain saturated fatty acld rad:cals containing from 20 to 26,
preferably 22, carbon atoms.

5.  The nondigestible fat composition of Claim 4 which comprises from

60% to 99%, preferably from 85% to about 99%, liquid nondigestible oil

and from 1% to 40%, preferably from about 1% to about 15%, solid polyol
~ polyester particles. '

6. The nondigestible fat composition of Claim 5 wherein the
nondigestible solid sucrose fatty acid polyester particles have a thickness of
less than 1 micron.

7. A thickened digestibie oil product characterized in that it comprises:
A. from 85% to 99% of a digestible edible oil having a
complete melting point below about 25°C; and
B. from 1% to 15% of solid nondigestible polyol polyester
particles, wherein said particles have a complete melting
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37[err] G and wherein the poly ﬂuﬂmnu mlu for mi
P o

(o]

at | easfro@,hu;iwxyl at | pERUsh3Ifio1en
hydr oxyl groups being * esterlfled ~and
(b) ester groups consisting essentlal?y of (i)

0
at least 15% CJerr] or Folx&h rves?.},&r’ d faft

acid radicals, and Where'('|'¥? polypl.plyester, material, d

radi cal s corrpri sing aforming said particles comprises _ hydr oxyl
group-containing fatty idr -wher eifn
sai d hydroxyl group is &fsel pglygl%omy contmmngatleast4hydroxyl EroUPSterified

with a fatty acid radical; with at least 4 of said hydroxyle geoups abginghol ar rati o
of said fatty-fatty acid esterified; and radicals to said C20 or '
hi gher saturated fatty acid radi cal s ranging from
10.1:7.9 to 3:5, preferafy wersroupseonswnnz%senﬂallypfoml 7 to 1.5:6.5. 8
The fat conpositi.on of d ai M) 7 \/vg@[egtqs%h lof RfgheP Surdied fhtey @

ol-

triglyceride and wherein the SO|I % | yester particle materi al
conprises a polyol noiety which had 34 8, preferably 8 hydroxyl
grzoupsb fatty-fatty acid radgpal sfngfmyhsgm radida)s aamcbrishgl cal EI of 12 to
carbon atons containing one or re I OX S ably
ricinoleic acid and at |east one P& §§? W&P&ﬂ%%"?ﬁgz car bon
atons esterified onto at | east onwhufeusaaul thydroayly | grompo uis s itsedid | ong chai n
saturated fatty acid radicals C'On&&érmeﬂ%iwf%gci&%&l' preferably 22

car bon atons.
the average molar ratio of said fatty-faty acid
radicals to said Cyg or higher saturated fatty acid
radicals ranging from 0.1:7.9 to 3:5, preferably
from 1.7 to 1.5:6.5.

8. The fat composition of Claim 7 wherein the digestible oil is a
triglyceride and wherein the sofid polyol polyester particle material
comprises a polyol moiety which has from 4 to 8, preferably 8 hydroxyl
groups; fatty-fatty acid radicals comprising fatty acid radicals of 12 to 22
carbon atoms containing one or more hydroxyl groups, preferably ricinoleic
~ acid and at least one fatty acid radical of 12 to 22 carbon atoms esterified
onto at least one of said hydroxyl groups; and long chain saturated fatty acid
‘radicals containing from 20 to 26, preferably 22 carbon atoms. |
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