
EP 0 390 410 81 Description TECHNICAL FIELD 5      The present application
relates to reduced calorie fat compositions which contain combinations of
nonab- sorbable, nondigestible polyol polyesters and reduced calorie
triglycerides that function as anti-anal leakage agents and provide
textural/taste benefits, e g. less waxinessigreasiness, improved mouthmelt.
The present application further relates to food products, such as frying
oils for salted snacks, firm chocolate-flavored prod- ucts and
cooking/salad oils, containing combinations of these polyesters and
triglycerides. 10      Polyol fatty acid polyesters are known in the art
for use as low calorie substitutes for normal triglyceride fats. For
example, U.S. Patent 3,600,186 to Mattson et al., issued August 17,1971,
discloses low calorie food compositions In which at least a portion of the
fat content of a conventional food is provided by a nonabsorbable,
nondigestible sugar fatty acid ester or sugar alcohol fatty acid ester
having at least 4 fatty acid ester groups with each fatty acid having from
8 to 22 carbon atoms. Foods In which these polyol polyesters are
particularly 15  useful include salad and cooking oils, mayonnaise,
margarine, dairy products, and plastic shortenings for use in frying, cake
making, breadmaking or the like. Unfortunately, regular ingestion of
moderate to high levels of liquid forms of these polyol polyesters can
produce an undesirable laxative side effect, namely, leakage of the
polyesters through the anal sphincter. U.S. Patent 4,005,195 to Jandacek,
issued January 25, 1977 discloses a means for preventing these undesirable
20  laxative effects through the addition of anti-anal leakage agents.
These anti-anal leakage agents include solid fatty acids (melting point 37C
or higher) and their digestible triglyceride and ester sources, as well as
edible solid, nondigestible, nonabsorbable polyol fatty acid polyesters.
Solid fatty acids, solid triglycerides and solid polyol polyesters have
drawbacks when used as anti-anal leakage agents in low calorie food
compositions. For example, a fatty acid, triglyceride or polyester
providing a high solids content at body temperature tastes 25  waxy In the
mouth when ingested. Additionally, cooking and salad oils containing solid
fatty acids, solid trigly- cerides or solid polyol polyesters can be cloudy
or opaque at room temperature, i.e., at about 70F [err] orbelow, instead of
dear. Accordingly, itwould be desirable to provide anti-anal leakage
agentsforliquid polyol polyesters which do not impart a waxy mouthfeel and
can be used In formulating dear cooking oils. 30  BACKGROUND ART U.S.
Patent 4,005,195 to Jandacek, issued January 25, 1977, discloses
compositions containing liquid polyol fatty acid polyesters and anti-anal
leakage agents. The anti-anal leakage agents include solid fatty acids
(melting point 37C or higher) and their triglyceride and ester sources,
specifically, edible C12 and higher satu- 35  rated fatty acids; and
edible, nonabsorbable, nondigestible solid polyol fatty acid polyesters
having at least 4 fatty acid ester groups, wherein the polyol is selected
from sugars and sugar alcohols containing from 4 to 8 hydroxyl groups and
wherein each fatty acid group has from about 8 to about 22 carbon atoms.
Examples of solid anti-anal leakage agents specifically disclosed are
stearic acid, hydrogenated palm oil, and sucrose oc- tastearate. 40 U.S.
Patent4,005.l96toJandaceketal. issued January 25, 1977, discloses the
combination of liquid poly- ol polyesters, anti-anal leakage agents, and
fat soluble vitamins selected from vitamin A, vitamin D, vitamin E and
vitamin K. DISCLOSURE OF THE INVENTION 45 The present invention relates to
reduced calorie fat compositions, which comprise: a. from about 10 to about
65% of an edible, substantially nonabsorbable, substantially nondigestible
polyol fatty acid polyester having at least 4 fatty acid ester groups,
wherein the polyol is selected from sugars and sugar alcohols containing
from 4 to 8 hydroxy groups and wherein each fatty acid group has from 2 50
to 24 carbon atoms; and b. from about 35 to about 90% reduced calorie
triglycerides selected from MMM, MLM, MML, LLM, LML and LLL triglycerides,
and mixtures thereof; wherein M is a saturated fatty add residue selected
from [err] to [err] saturated fatty acids, and mixtures thereof; wherein L
is a saturated fatty add residue selected from [err] saturated fatty acids,
and mixtures thereof; wherein the reduced calorie triglycerides comprise:
55     (1) atleastabout85% combined MLM, MML, LLM and LMLtriglycerides; and
(2) up to about 15% combined MMM and LLL triglycerides, and wherein the
fatty acid composition of the reduced calorie triglycerides comprises: (1)
from about 10 to about 70% [err] saturated fatty acids; and (2) from about
30 to about 



90% C18 to C24 saturated fatty acids. 2    EP 0 390 410 B1 The present
Invention further relates to food products which comprise these reduced
calorie fat composi- tions as the sole fat Ingredient, or In combination
with other fat ingredients such as triglyceride oils. These food products
include frying oils for salted snacks and other fried foods, firm
chocolate-flavored products such as 5   chocolate-flavored candy bars or
chips, as well as cooking and salad oils that are clear at room
temperature, i.e., about [err], and preferably at lower temperatures, e.g.,
at about 50F [err] Surprisingly, the reduced calorie triglycerides function
as anti-anal leakage agents for the polyol polyest- ers. In addition, the
combination of the polyol polyesters with the reduced calorie triglycerides
provides sig- nificant advantages overthe use of either component alone.
The advantages provided by these combinations 10  include: (1) increased
caloric reduction; (2) textural/taste benefits (e.g., less waxiness/
greasiness, Improved mouthmelt); (3) less color degradation during frying;
and (4) less high temperature volatility and foaming during frying. A.
Definitions 15 By "substantially nondigestible, substantially
non-absorbable as used herein Is meant a polyol polyester which Is about
30% or less digested and absorbed. Preferred polyesters are about 10% or
less digested and absorbed. By "reduced calorie triglycerides as used
herein is meant triglycerides that provide an at least about 10%, 20  and
preferably an at least about 30%, reduction in calories relative to corn
oil. These reduced calorie triglycer- ides usually provide between about
20% and about 50% reduction In calories. The reduction in calories pro-
vided by the present reduced calorie triglycerides is based on the met
energy gain in KJ (=0,239 Kcal) of rats that have ingested a diet
containing a fat consisting of the reduced calorie triglycerides, relative
to the net en- ergy gain In KJ (=0,239 Kcal) of rats that have ingested an
identical diet, but containing corn oil instead of the 25  fat consisting
of the reduced calorie triglycerides. The test diets used are nutritionally
adequate to support both maintenance and growth of the rats. Total food
intake and fat/oil Intake are also matched between the two diet groups so
that differences In net carcass energy gain are due entirely to the
utilizable energy content of the fat/oil. "Net energy gain" Is based on the
total carcass energy In KJ (=0,239 Kcal) of the rats fed the test diet for
some period of time (usually 4 weeks), reduced by the mean starting carcass
energy in KJ (=0,239Kcal) so  determined from a study of a different group
of rats of the same sex, strain, and similar body weight fed a test diet
that does not contain the fatloll. "Total carcass energy" is determined by
the dry carcass energy per gram in KJ per gram (0,239 Kcal per gram)
multiplied by the dry weight of the carcass (in grams). "Carcass energy per
gram" is based on the carcass energy In KJ (=0,239 Kcal) as determined by
bomb calorimetry of a homo- geneous sample of the total dry carcass. All of
these energy values are the average of a representative sample 35  of rats
(i.e., 10 rats). By "medium chain saturated fatty acds," as used herein, is
meant [err] (caproic), [err] (caprylic), or [err (capric) fatty acids, or
mixtures thereof. The [err]saturated fatty adds are not commonly found, but
they are not excluded from the possible medium chain fatty acids. The
present medium chain fatty acids do not in- clude lauric acid [err]
sometimes referred to In the art as a medium chain fatty acid. 40     By
"long chain saturated fatty acids," as used herein, is meant, [err]
(stearic), [err] (nonadecylic), [err] (arachdic), [err] (henelcosanoic),
[err] (behenic), [err] (tricosanoic), or [err] (lignoceric), or mixtures
thereof. In the above listing of fatty acid moieties, the common name of
the fatty acid is given following its [err] des- ignation (wherein x is the
number of carbon atoms, and y Is the number of double bonds). By "MML," as
used herein, is meant a triglyceride containing a long chain saturated
fatty acid residue in 45  the #1 or #3 position (an end position) with two
medium chain saturated fatty acid residues in the remaining two positions.
(The absorption of long chain saturated fatty acids Is generally reduced In
the end positions.) Similarly, "MLM" represents a triglyceride with a long
chain saturated fatty acid residue In the #2 position (the middle position)
and two medium chain fatty acid residues In the #1 and #3 positions, "LLM"
represents a tri- glyceride with a medium chain fatty acid residue in the
#1 or#3 position and two long chain fatty acid residues 



50 in the remaining two positions, and "LML" represents a triglyceride with
a medium chain fatty acid residue in the #2 position and two long chain
fatty acid residues in the #1 and #3 positions. By "MMM", as used herein,
is meant a tiglyceride containing medium chain saturated fatty acid
residues at all three positions. Similarly, "LLL" represents a triglyceride
containing long chain saturated fatty acid resi- dues at all three
positions. 55      By stearic MCT", as used herein, is meant a mixture of
reduced calorie triglycerides according to the pres- ent invention that
have been prepared by combining predominantly stearlc acid [err] and medium
chain satu- rated fatty acids In some manner, for example by random
rearrangement of tristearin and medium chain trigly- cerides. The stearic
MCT will contain predominantly stearic acid as the long chain saturated
fatty acid. By "be- henic MCT" is meant a mixture of reduced calorie
triglycerides that have been prepared by combining predom- 3    EP 0 390
410 B1 Inently behenic acid [err] and medium chain saturated fatty acids,
for example by random rearrangement of tribehenin and medium chain
triglycerides. By "stearic/behenic MCT" Is meant a mixture of reduced
calorie hi- glycerides that have been prepared by combining predominantly
stearic acid, behenic acid, and medium chain 5   saturated fatty acids. All
percentages and proportions used herein are by weight unless otherwise
specified. B. Polyol Fatty Acid Polyesters 10      The polyol fatty acid
polyesters useful In the present invention comprise sugar fatty acid
polyesters, sugar alcohol fatty acid polyesters, and mixtures thereof, the
sugars and sugar alcohols containing from 4 to 8 hy- droxy groups prior to
esterification. Sugar or sugar alcohol fatty acid polyesters comprise
sugars or sugar al- cohols, and fatty acids. The term "sugar" is used
herein In its conventional sense as generic to mono- and dis- accharides.
The term sugar alcohol is also used in its conventional sense as generic to
the reduction product 15  of sugars wherein the aldehydeorketone group has
been reduced to an alcohol. The polyol fatty acid polyesters are prepared
by reacting a monosaccharide, disaccharide orsugar alcohol with fatty acids
as discussed below. Examples of suitable monosaccharides are those
containing 4 hydroxy groups such as xylose, arabinose, and ribose; the
sugar alcohol derived from xylose, i.e., xylitol, Is also suitable. The
monosaccharide erythrose is not suitable for the practice of this invention
since It only contains 3 hydroxy groups; however, the sugar 20  alcohol
derived from erythrose, i.e., erythritol, contains 4 hydroxy groups and is
thus suitable. Among 5 hy- droxy-containing monosaccharides that are
suitable for use herein are glucose, mannose, galactose, fructose, and
sorbose. A sugar alcohol derived from sucrose, glucose, or sorbose, e.g.,
sorbitol, contains 6 hydroxy groups and Is also suitable as the alcohol
moiety of the polyester compounds. Examples of suiable disacchar- ides are
maltose, lactose, and sucrose, all of which contain 8 hydroxy groups.
Preferred polyols for preparing 25  the polyesters foruse In the present
invention are selected fom erythritol, xylitol, sorbitol, glucose and
sucrose. Sucrose is especially preferred. The polyol starting material
having at least 4 hydroxy groups must have at least 4 of these groups
esterifled with a fatty acid containing from 2 to 24 carbon atoms,
preferably from 8 to 22 carbon atoms, and most pre- ferably from 12 to 18
carbon atoms. Examples of such fatty acids include acetic, butyric,
caproic, caprylic, cap- 30  ric, lauric, myristic, myristoleic, palmitic,
palmitoleic, stearic, oleic, elaldic, ricinoleic, linoleic, linolenic,
eleos- tearic, arachidonic, behenic, and erucic acid. The fatty acids can
be derived from naturally occurring or syn- thetic fatty acids. They can be
saturated or unsaturated, including positional or geometrical isomers, e.g.
cis- or trans-isomers. Suitable sources of naturally occurring fatty acids
include soybean oil fatty acids, canola oil fatty acids (i.e. fatty acids
derived from low euricic acid rapeseed oil), sunflower seed oil fatty
acids, sesame 35  seed oil fatty acids, safflower oil fatty acids, palm
kernel oil fatty acids, and coconut oil fatty acids. The polyol fatty acid
polyesters useful in the present invention must contain at least 4 fatty
acid ester groups. Polyol fatty acid polyester compounds that contain 3 or
less fatty acid ester groups are digested In and the products of digestion
are absorbed from the intestinal tract much in the manner of ordinary
triglyceride fats, whereas the polyol fatty acid polyester compounds that
contain 4 or more fatty acid ester groups are sub- 40  stantially
nondigestible and consequently nonabsorbable by the human body. It is not
necessary that all of the hydroxy groups of the polyol be esterified with
fatty acids, but it is preferable that the polyol contain no more 



than 3 unesterified hydroxy groups, and more preferable that it contain no
more than 2 unesterified hydroxy groups. Most preferably, substantially all
of the hydroxy groups of the polyol are esterifled with fatty acid, i.e.,
the polyester is substantially completely esterifled. The fatty acids
esterified to the polyol molecule can be the 46  same or mixed. The present
invention is particularly useful for polyo fatty acid polyesters that are
liquid (i.e., minimal or no Solid Fat Content) at a temperature of 98.60F
(370C), Le., body temperature, or below. Suitable liquid poly- esters
typically have a viscosity of about 2 poise or less at 100F [err] when
measured at a shear rate of 10 [err] These liquid polyesters typically
contain fatty acid ester groups having a high proportion of [err] or 50
lower fatty acid groups or else a high proportion of [err] or higher
unsaturated fatty acid groups. In the case of those liquid polyesters
having high proportions of unsaturated [err] or higher fatty acid groups,
at least about half of the fatty acids Incorporated Into the polyester
molecule are typically unsaturated. Preferred unsaturated fatty acids In
such liquid polyesters are oleic acid, linoleic acid, and mixtures thereof.
The following are nonli- miting examples of specific liquid polyol fatty
acid polyesters suitable for use in the present invention: sucrose 55
ttraoleate, sucrose pentaoleate, sucrose hexaoleate, sucrose heptaoleate,
sucrose octaoeate, sucrose oc- taesters of soybean oil fatty acids
(unsaturated), sucrose octaesters of canola oil fatty acids, sucrose
octaesters of palm kernel oil or coconut oil fatty acids, glucose
tetraoleate, the glucose tetraesters of or coconut oil soy- bean oil fatty
acids (unsaturated), the mannose tetraesters of mixed soybean oil fatty
acids, the galactose tat- raesters of oleic acid, the arabinose tetraesters
of linolelc acid, xylose tetralinoleate, galactose pentaoleate, 4
EP0390410B1 sorbitol tetraoleate, the sorbitol hexaesters of unsaturated
soybean oil fatty acids, xylitol pentaoleate, and mix- tures thereof. The
polyol fatty add polyesters need not be liquid at [err] to be useful in the
present invention. 5   For example, polyol polyesters having the following
properties are suitable: (a) a viscosity of from about 5 to about 800
poise, preferablyfrom about 10to about 100 poise, at [err] and ata
shearrate of 10 sec-; and (b) a Solid Fat Content of from about 3 to about
20%, preferably from about 3 to about 10%, at [err] [err] As can be seen,
these polyol esters are more viscous and have an appreciable solids content
at body temperatures compared to liquid polyol polyesters. An example of
such viscous polyol polyesters is a sucrose 10 octaester containing a
mixture of soybean hardstock and soybean oil fatty acids. See European
patent appli- cation 236,288 to Bernhardt, published Sept. 9, 1987 (herein
incorporated by reference), particularly Examples I and 2 which disclose
the preparation of sucrose octaesters from a mixture of fully hydrogenated
(hardstock) and partially hydrogenated soybean oil fatty acid methyl
esters. Polyol fatty acid polyesters that are normally solid at body
temperatures can also be useful in the present 15  invention. Useful solid
polyol polyesters form a mixture with the reduced calorie triglycerides (as
defined here- after) that melts at or below [err] due to eutectic or
solvent effects. An example of a solid polyester capable of forming such
mixtures with the reduced calorie triglycerides is a sucrose octaester
having [err] to C14 fatty acid groups, and preferably predominantly
myristic acid groups (i.e. at least about 90% myristic acid, and most
preferably at least about 95% myristic acid). 20      The polyol fatty acid
polyesters suitable for use herein can be prepared by a variety of methods
known to those skilled in the art. These methods include:
transesterification of the polyol with methyl, ethyl or glycerol fatty acid
esters using a variety of catalysts; acylation of the polyol with a fatty
acid chloride; acylation of the polyol with a fatty acid anhydride; and
acylation of the polyol with a fatty acid, per se. See, for example, U.S.
Patent Nos. 2,831,854, 3,600,186, 3,963,699, 4,517,360 and 4,518,772, all
of which are incorporated by ref- 25 erence, which disclose suitable
methods for preparing polyol fatty acid polyesters. Specific, but
nonlimiting, examples of the preparation of polyol fatty acid polyesters
suitable for use in the practice of the present Invention are as follows.
Erythrltol tetraoleate: Erythrltol and a five-fold molar excess of methyl
oleate are heated at 1800C under vacuum, with agitation, in the presence of
sodium methoxide catalyst overtwo reaction periods of several hours so
each. The reaction product (predominately erythritol tetraoleate) is
refined in petroleum ether and crystallized three times from several
volumes of acetone at [err] 



Xylitol pentaoleate: Xylltol and a five-fold molar excess of methyl oleate
in dimethylacetamide (DMAC) sol- ution are heated at [err] for five hours
in the presence of sodium methoxide catalyst, under vacuum. During this
time the DMAC Is removed by distillation. The product (predominately
xylitol pentaoleate) Is refined in pet- 35  roleum ether solution and,
after being freed of petroleum ether, Is separated as a liquid layer four
times from acetone at about [err] and twice from alcohol at about 10C.
Sorbitol hexaoleate is prepared by essentially the same procedure used to
prepare xylitol pentaoleate ex- cept that sorbitol is substituted for
xylitol. Sucrose octaoleate is prepared by substantially the same procedure
as that used to prepare erythritol tet- 40  radeate except that sucrose is
substituted for erythritol. Sucrose octaesters of soybean oil fatty acids:
Soybean oil Is partially hydrogenated to an iodine value of 107 and then
converted to the respective methyl esters. These methyl esters are then
reacted with sucrose in the presence of a potassium carbonate catalyst and
the potassium soap of the soybean oil fatty acids. Sucrose octaesters of
canola oil fatty acids: Canola oil is partially hydrogenated to an Iodine
value of 90 45  and then converted to the respective methyl esters. These
methyl esters are then reacted with sucrose at about 1350C in the presence
of a potassium carbonate catalyst and the potassium soap of the canola oil
fatty acids. See Example I of U.S. Patent 4,517,360 to Volpenhein, issued
May 14, 1985. Sucrose octaesters of soybean hardstock/soybean oil fatty
acids: See Examples I and 2 of European pa- tent application 236,288 to
Bernhardt, published Sept. 9, 1987. 50      Sucrose octaesters of
predominantly myristic acid: Myristic acid (at least 99% pure) is converted
to the respective methyl esters. These methyl esters are then reacted with
sucrose at about 135C In the presence of a potassium carbonate catalyst and
the potassium soapof myristic acid. See Example 2 (reaction conditions) and
I (wash conditions) of U.S. Patent 4,517,360 to Volpenhein, issued May 14,
1985. Sucrose octaesters of palm kernel oil fatty acids: Palm kernel oil
(hydrogenated to an iodine value of about 55  4) is converted to the
respective methyl esters. These methyl esters are then reacted with sucrose
at about [err] in the presence of a potassium carbonate catalyst and the
potassium soap of the palm kernel oil fatty acids. See Example I of U.S.
Patent 4,517,360 to Volpenhein, issued May 14, 1985. 5    EP 0 390 410 B1
C. Reduced Calorie Triglycerides The reduced calorie triglycerides useful
in the present Invention are selected from MMM, MLM, MML, LLM, 5   LML, and
LLL triglycerides and particularly mixtures thereof, wherein M is a
saturated fatty add residue se- lected from [err] saturated fatty acids,
and mixtures thereof, and L is a saturated fatty acid residue selected from
[err]saturatedfatty acids, and mixtures thereof. See EP 322027 entitled
"Reduced Calorie Fats Made from Triglycerides Containing Medium and Long
Chain Fatty Acids" which discloses reduced calorie fats com- prising
reduced calorie triglycerides useful In the present invention, and
especially Examples I and 2 for meth- 10  ods for making same. The reduced
calorie triglycerides comprise: (1) at least about 85%, preferably at least
about 90%, and most preferably at least about 95% combined MLM, MML, LLM
and LML triglycerides. For mostfatcompositions of the present invention,
mono-long chain triglycerides (MLM and MML) are usu- ally preferred
overdi-long chain triglycerides (LLM and LML), as well as the tri-long
chain (LLL) and tri-medium chain (MMM) triglycerides. These preferred
reduced calorie triglycerides comprise: (I) at least about 80%, pre- 15
ferably at least about 90% and most preferably at least about 95% combined
MLM and MML triglycerides; (2) no more than about 10%, preferably no more
than about 5%, and most preferably no more than about 2% com- bined LLM and
LML triglycerides; (3) no more than about 8%, preferably no more than about
4%, and most preferably no more than about 3% MMM triglycerides; and (4) no
more than about 2%, preferably no more than about 1%, and most preferably
no more than about 0.5% LLL triglycerides. 20     In the reduced calorie
triglycerides of the present invention, the medium chain fatty acids
generally control the melting pointof the respective triglyceride mixture.
In particular, it has been found thatthese medium chain saturated fatty
acids, when esterifled onto the glycerol molecule, lower the melting point
of the resulting tri- glyceride. In addition, these medium chain fatty
acids are readily hydrolyzed (especially if attached at the #1 or#3
positions) by pancreatic lipase and then absorbed to provide a rapid energy
source. However, these me- 



25  dium chain fatty acids, when metabolized, provide less total calories
(per gram) than the longer chain fatty acids. The fatty acid composition of
reduced calorie triglycerides useful in the present invention comprise from
about 10 to about 70%, preferably from about 30 to 60%, and most preferably
from about 40 to about 50% [err] to [err] saturated fatty acids. The [err]
saturated fatty acids are most preferred for use in the reduced 30  calorie
triglycerides of the present invention. Preferably, the reduced calorie
triglycerides contain not more than about 5%, and most preferably no more
than about 0.5% [err] saturated fatty acid. The other important fatty acid
component of the reduced calorie triglycerides of the present invention are
the [err] long chain saturated fatty acids. These long chain saturated
fatty acdds, when hydrolyzed from the respective triglyceride, are
generally much more poorly absorbed compared to the medium chain saturated
35  fatty acids and the long chain unsaturated fatty adds, e.g. linoleic
acid. This Is especially true as the fatty acid increases in chain length
from [err] (stearic) to C22 (behenic) or higher. These poorly absorbed long
chain fatty acids are generally solid at a temperature of [err] (37C). The
reduced calorie triglycerides of the present invention comprise from about
30 to about 90%, preferably from about 40 to about 70%, and most preferably
from about 40 to about 60% [err] saturated fatty acids. 40  For behenic
MCT's, the reduced calorie triglycerides comprise from about 20 to about
70%, and preferably from about 25 to about 50% [err] long chain saturated
fatty acids. Preferred behenic MCT's have fatty acid compositions which
comprise no more than about 12%, and most preferably no more than about 9%
[err] to [err] saturated fatty acids other than [err] (behenic) saturated
fatty add. For stearic/behenic MCT's, the reduced calorie triglycerides
preferably comprise from about 10 to about 30% [err] (stearic) saturated
fatty acid. 45      The reduced calorie triglycerides of the present
invention can contain minor amounts of other fatty adds besides medium and
long chain saturated fatty acids, without losing the benefits of the
present invention. For example, small amounts of [err] fatty acids can be
present. Palmitic acid [err] is about 95% absorbed by the body, while the
longer chain saturated fatty acids are less absorbed. Therefore, it is
preferred that the reduced calorie triglycerides comprise no more than
about 10% [err] fatty acid. 50      The reduced calorie triglycerides also
typically comprise no more than about 8% fatty acids selected from [err]
unsaturated fatty acids, and mixtures thereof, and most preferably no more
than about 0.5%. Preferred reduced calorie triglycerides also comprise no
more than about 3% fatty acids selected from [err] (lauric) and [err]
(myristic) fatty adds, and mixtures thereof. Lauric and myristic acids
result in more fat deposition than medium chain saturated fatty acids. 55
Preferred stearic MCT's useful in the present invention comprise at least
about 80% triglycerides having carbon number of from [err] from about 40 to
about 50% [err] saturated fatty acids and from about 35 to about 50%
stearic acid. Preferred behenic MCTs comprise at least about 80%
triglycerides having carbon numbers of from [err] from about 40 to about
50% [err] saturated fatty adds and from about 40 to about 60% behenic add.
Preferred stearic/behenic MCT's preferably comprise at least about 80%
triglycerides 6    EP 0 390 410 B1 having carbon numbers of from [err] from
about 40 to about 50% [err] saturated fatty acids and from about 40 to
about 60% combined stearic and behenic acid. The reduced calorie
triglycerides of the present invention can be prepared by a wide variety of
techniques 5   such as: (a) random rearrangement of long chain
triglycerides (e.g. tristearin or tribehenin) and medium chain tri-
glycerides; (b) esterification of glycerol with a blend of the
corresponding fatty acids; (c) transesterification of a blend of medium and
long chain fatty acid methyl esters with glycerol; and 10     (d)
transesterification of long chain fatty acid glycerol esters (e.g.,
glyceryl behenate) with medium chain triglycerides. Random rearrangement of
triglycerides is well-known in the art, as Is the esterification of
glycerol with fatty acids. For discussions on these subjects, see Hamilton
et al., Fats and Oils: Chemistry and Technology, pp. 93-98, Applied Science
Publishers Ltd., London (1980), and Swern, Bailey's Industrial Oil and Fat
Products, 



15  3d ed., pp. 941-943 and 958-985 (1984), both disclosures Incorporated
by reference herein. Transesterification is also discussed generally in
Bailey's at pp. 958-963. Fatty acids per se or naturally occurring fats and
oils can serve as sources of fatty acids for preparing the reduced calorie
triglycerides. For example, hydrogenated soybean oil and hydrogenated high
erucic acid ra- peseed oil are good sources of stearic and behenic acid,
respectively. Odd chain length long chain saturated 20  fatty acids can be
found in certain marine oils. Medium chain saturated fatty acids can be
obtained from co- conut, palm kernel, or babassu oils. They can also be
obtained from commercial medium chain triglycerides, such as the Captex 300
brand sold by Capital City Products, of Columbus, Ohio. Tribehenin, useful
for making the present reduced calorie triglycerides, can be prepared from
behenic acid or from fractionated methyl behenate by esterification of the
acid, or by transesterification of methyl behenate 25  with glycerol. More
importantly, blends of behenic acid and medium chain saturated fatty acids
can be esterified with glycerol. Other long chain saturated fatty acids
[err] etc.) can be included as well. Similarly, methyl ester blends can
also be interesterified with glycerol. The reduced calorie triglycerides
can be modified to satisfy specific product performance requirements by
additional fractionation. Solvent and non-solvent crystal fractionation or
fractional distillation methods (e.g. 30  molecular distillation as
described below) can be applied to optimize performance. Standard
fractionation methods are discussed in Applewhite, Bailey's Industrial Oil
and Fat Products, Vol. 3, 4th ed. (1985), pp. 1- 39, John Wiley &Sons, New
York, Incorporated by reference herein. Molecular distillation can separate
MML/MLM from LLM/LML-type triglycerides, and can shift the carbon
numberconcentration, but itcannotfrac- tionate triglycerides having the
same carbon number. Non-solvent or solvent crystal fractionation can also
frac- 35 tionate MLM/MML-type triglycerides from the higher malting LLM/LML
triglycerides. The behenic MCT's frac- tionate without a solvent at about
[err], while the stearic/behenic MCT's fractionate at about [err] (1 60C).
Crystallization and filtration are usually repeated two or three times.
Fractional distillation of the present reduced calorie triglycerides is not
limited to molecular distillation, but can also Include conventional
distillation (continuous or batch). Aftersynthesis of the crude
triglyceride mixture, 40  it Is common to use a conventional batch
distillation technique to remove most of the excess medium chain
triglycerides, and then continue with molecular distillation. The vacuum
requirements are not as strict, and the temperature used can be higher in
conventional distillation versus molecular distillation. The conventional
dis- tillation temperature Is generally between [err] and [err]. The
absolute pressure is less than 8 mm Hg, more preferably less than 2 mm Hg.
The distillation Is aided by sparging with steam, nitrogen 45
orotherinertgas (e.g., [err] The distillation iscarriedouttoremove
partofthe excess MCT, mostof theexcess MCT, or to distill also the
mono-long chain (MLM and MML) components. Crystal fractionation of the fats
can be carried out with and without solvents, with and without agitation.
The crystal fractionation can be repeated several times. Crystal
fractionation is particularly effective to remove high melters.
Fractionation of behenic MCT without solvents can be used to remove carbon
number 50 and 52 50  LLM and LML components, which in turn alters the
melting profile. D. Reduced Calorie Fat Compositions The present invention
particularly relates to reduced calorie fat compositions which are based on
combin- 55 ations of the polyol polyesters defined in Section B with the
reduced calorie triglycerides defined in Section C. In the reduced calorie
fat compositions of the present invention, the particular level of polyol
polyester that is included will depend on a number of factors, including
the application for which the composition Is used, the particularproperties
that are desired, aswell asthe physical properties of the polyol polyester.
Reduced calorie 7    .EP 0 390 410 B1 fat compositions of the present
invention can comprise from about 10 to about 65% of such polyd polyesters.
Preferred compositions comprise from about 10 to about 50% of such polyol
polyesters, and most preferably from about 20 to about40% of such
polyesters. In the case of liquid polyol polyesters, the fat composition
pre- 5   ferably comprises from about 10 to about 40% of such polyol
polyesters. The particular polyol polyester used in the reduced calorie fat
compositions of the present invention will 



frequently depend on the particular application In which it is used. For
example, for cooking and salad oils, liquid polyol polyesters are typically
used such as sucrose octaesters of soybean oil or canda oil fatty acids.
Frying oils for salted snacks and other fried foods also typically comprise
liquid polyol polyesters, alone or in 10 combination with more viscous
polyol polyesters such as sucrose octaesters of soybean hardstock/soybean
oil fatty acids. In the case of ice creams and ice cream coatings, sucrose
octaesters of palm kernel oil orcoconut oil fatty acids are preferred due
to the sharper melting profile of the polyd polyester. For firm chocolate
ap- plications such as chocolate candy bars and chocolate chips, sucrose
octaesters having predominately myristic acid groups are preferred. 15
In terms of caloric reduction, the polyol polyesters used in the fat
compositions of the present invention essentially provide minimal or no
calories since they are substantially nondigestible, and therefore
substantially nonabsorbable. Unfortunately, regularingestion of moderate to
high levels of liquid versions ofthese polyesters can produce undesirable
"laxative side effects, namely, leakage of these polyesters through the
anal sphinct- er. As disclosed In U.S. Patent4,005,195 to Jandacek, one way
to prevent this undesirable laxative side effect 20  is to Include in the
liquid polyol polyesters anti-anal leakage (ML) agents which are completely
solid at body temperature, including solid versions of these polyesters.
However, inclusion of these solid ML agents in the liquid polyesters at
sufficiently high levels can impart a less than desirable textural feel in
the mouth typically referred to as "waxiness". These solid AAL agents can
also cause the resulting fat product, such as a cooking and salad oil, to
be opaque, rather than clear at room temperature or below. 25     It has
been surprisingly found that the reduced calorie triglycerides defined In
Section C, when used in an effective amount, can provide ML benefits for
the liquid polyol polyesters, without at the same time imparting an
undesirable waxy mouthfeel. While notwishing to be bound by theory, it Is
believed that the saturated long chain fatty acids present in these reduced
calorie triglycerides, when hydrolyzed by pancreatic lipase, form solid ML
materials In situ In the gut. These solid long chain saturated fatty acids
(or their soaps) act to bind 30  the liquid polyol polyesters soas to avoid
leakage through the anal sphincter. TheAAL benefitofthese reduced calorie
triglycerides is particularly enhanced by the inclusion of small amounts
(e.g., from about 0.05 to about 0.2% of the composition) of certain soaps
of saturated C12 and higher fatty acids, in particular soaps of stearic and
behenic fatty acids. These soaps Include sodium and potassium water-soluble
soaps, as well as calcium and magnesium water-insoluble soaps. Preferred
soaps for inclusion in the reduced calorie fat compositions 35  of the
present invention are calcium behenate and magnesium stearate. It Is also
believed that these reduced calorie triglycerides provide AAL benefits for
fat compositions con- taining polyd polyesters that are more viscous or
solid at body temperatures. For example, sucrose octaesters of soybean
hardstock/soybean oil fatty acids are still somewhatviscous at [err] (370C)
due to an appreciable level of solids that bind the liquid portion of the
polyesters. This viscous system is usually sufficient to provide 40  anal
leakage control for nonheated applications such as margarines, frozen
desserts and the like. However, in heated applications, such as cooking or
particularly frying, these sucrose octaesters of soybean hard-
stock/soybean oil fatty acids can remain liquid for a sufficient period of
time to cause a potential anal leakage problem. Similarly, solid poyol
polyesters that melt at or below [err] due to solvent/eutectic effects of
the reduced calorie triglycerides may also be subject to potential leakage
problems. It is believed the satu- 45 rated long chain fatty acids present
In the reduced calorie triglycerides would prevent potential anal leakage
of these more viscous or solid polyol polyesters by a mechanism similarto
that for the liquid pollyd polyesters. The particular level of reduced
calorie triglycerides required for ML benefits will depend on the composi-
tion of the reduced calorie triglycerides, In particular the level of long
chain saturated fatty acids present in the triglycerides, as well as the
physical properties of the polyol polyester. To provide anti-anal leakage
benefits, so  the reduced calorie triglycerides are included In the fat
composition in an amount of from about 35 to about 90%. Preferably, these
reduced calorie triglycerides are included In the fat composition In an
amount of from about 50 to about 90%, and most preferably in an amount of
from about 60 to about 80%. Higher levels of these reduced calorie
triglycerides, i.e., from about 60 to about 90%, are especially desirable
to provide ML benefits for liquid polyol polyesters. 55      In vivo
testing is preferably used to determine the ability of the reduced calorie
triglycerldes to provide the desired ML benefits. In such testing, animals
are given a diet containing the reduced calorie triglycerides. The excreted
lipids are checked to determine the amount of stearic/behenic acid present.
The amount of excreted stearic/behenic acid is then compared against the
amount present in the reduced calorie triglycerides prior to ingestion.
Generally, the higher the ratio of excreted to ingested stearic/behenic
acid, the more likely the re- 



8    EP 0 390 410 B1 duced calorie triglycerides will function as AAL
agents. For liquid polyol polyesters, the liquid/stability of a test
composition (I.e., the liquid polyol polyesters and the respective fatty
acids of the reduced calorie triglycerides in the proportions present In
the reduced calorie 5   fat composition) can be used, to a limited degree,
to predict whether the desired AAL benefit can be obtained. By liquid/solid
stability" as used herein is meant thatthe liquid portion of the test
composition does not readily separatefrom the solid portion at body
temperature, i.e., the testcomposition appears to be asolid even though up
to about 95% of it can be liquid. Liquidlsolid stability is measured by
centrifuging a sample of the test com- position at 80,000 rpm forone hour
at [err]. Liquid/solid stability is defined as: 100% minus percen- 10  tage
of the test composition that separated as a liquid after centrifuging. The
viscosity of the test composition is measured ata shear rate of 10 sec-1
overa 10 minute period. Test compositions having a liquid/solid stability
of atleastabout90% would suggest the respective reduced calorie fat
composition has the desiredAAL benefit. The combination of the reduced
calorie triglycerldes with the polyol polyesters can also provide
additional benefits. With regard to more viscous orsolid polyol polyesters,
these reduced calorie triglycerides can provide 15  significant
textural/taste benefits. For example, the more viscous polyol polyesters
such as the sucrose oc- taesters of soybean hardstock/ soybean oil fatty
acids, have an appreciable level of solids, even at body tem- peratures.
The reduced calorie triglycerides act as a solvent to reduce the level of
solids In these more viscous polyol polyesters at body temperatures. This
Imparts a less waxy/greasy taste when the reduced calorie fat composition
Is consumed. Even more surprising are the benefits obtained with solid
polyol polyesters, such 20  as sucrose octaesters containing predominantly
myristic acid groups. Due to solvent/eutectic effects, the re- duced
calorie triglycerides can effectively lower the melting point of these
solid sucrose octaesters to [err] (37C) or below. This provides Improved
mouthmelt properties that are particularly desirable for firm choco-
late-flavored products. With regard to liquid polyol polyesters, these
reduced calorie triglycerides provide benefits In terms of less 25  color
degradation during cooking and especially frying. Because liquid polyol
polyesters used In these com- positions can include fairly high levels of
unsaturated fatty acid residues, there is the possibility of oxidation and
polymerization of these unsaturated residues during cooking or frying.
Because the reduced calorie tri- glycerides contain typically minimal
levels of unsaturated fatty acid levels, this oxidation and polymerization
problem Is minimized by their inclusion In place of the liquid polyol
polyesters. On the other hand, due to the 30  high level of medium chain
saturated fatty adds present, these reduced calorie triglycerides tend to
have lower smoke, flash and firepoint temperatures compared to standard
digestible triglycerides (e.g., soybean oil), as well as potential foaming
and autoignition problems, when used in cooking or frying applications. On
the other hand, the liquid polyol polyesters have much higher smoke, flash
and firepoint temperatures. Accordingly, com- binations ofthese liquid
polyol polyesterswith the reduced calorie triglycerides provide reduced
calorie fatcom- 36  positions which have anti-anal leakage characteristics,
improved color characteristics during cooking or frying, while at the same
time avoiding potential foaming and autoignition problems. E. Uses of
Reduced Calorie Fat Compositions 40      The reduced calorie fat
compositions of the present invention can be used as a partial or total
replacement for normal triglyceride fat in any fat-containing food product
comprising fat and nonfat Ingredients to provide reduced calorie benefits.
In orderto obtain a significant reduction in calories, at leastabout 10%,
and preferably at least about 50%, of the total fat in the food product
comprises the reduced calorie fat composition. On the other hand,
verylowcalorie and thus highlydesirable food products of the present
Invention are obtained when 45  the total fat comprises up to 100% of the
reduced calorie fat composition. The present reduced calorie fat
compositions are useful in a wide variety of food and beverage products.
For example, the fat compositions can be used in the production of baked
goods In any form, such as mixes, shelf-stable baked goods, and frozen
baked goods. Possible applications include, but are not limited to, cakes,
brownies, muffins, bar cookies, wafers, biscuits, pastries, pies, pie
crusts, and cookies, including sandwich so  cookies and chocolate chip
cookies, particularly the storage-stable dual-textured cookies described In
U.S. Patent 4,455,333 of Hong & Brabbs. The baked goods can contain fruit,
cream, or other fillings. Other baked 



good uses include breads and rolls, crackers, pretzels, pancakes, waffles,
ice cream cones and cups, yeast- raised baked goods, pizzas and pizza
crusts, baked farinaceous snack foods, and other baked salted snacks. In
addition to their uses in baked goods, the reduced calorie fat compositions
can be used alone or in com- 55   bination with other regular, reduced
calorie or zero calorie fats to make shortening and oil products. The other
fats can be synthetic or derived from animal or vegetable sources, or
combinations of these. Shortening and oil products include, but are not
limited to, shortenings, margarines, spreads, butter blends, lards, cooking
and frying oils, salad oils, popcorn oils, salad dressings, mayonnaise, and
other edible oil products. The present reduced calorie fat compositions
have been found to be especially useful as partial or complete 9    EP 0
390 410 B1 replacements for digestible triglyceride oils in frying oils
used in preparing salted snack products, such as potato chips. Frying oils
substituted with up to about 60% of a more viscous polyol polyester (e.g.,
sucrose octaesters of soybean hardstock/soybean oil fatty acids) that
Inherently has sufficient solids at body temperatures to pro- 5   vide anal
leakage control have been found to Impart a more waxy mouthfeel to fried
potato chips. Frying oils substituted with up to about 50% of a liquid
polyol polyester (e.g., sucrose octaesters of soybean oil fatty acids) have
been found to be equivalent In waxiness Impression to 100% triglyceride
frying oils, but with the potential risk of causing anal leakage. Frying
oils based on the present reduced calorie fat compositions permit the in-
clusion (in whole or In part) of liquid polyol polyesters to minimize the
waxy mouthfeel impression Imparted to 10  fried snack products, while at
the same time preventing anal leakage. These frying oils can comprise from
about 50 to 100% reduced calorie fat composition and from 0 to about 50%
digestible triglyceride oil. Preferably, these frying oils comprise from
about 75 to 100% reduced calorie fat composition, and from 0 to about 25%
digestible triglyceride oil. In addition to potato chips, these frying oils
can be used In the preparation of other salted snacks such as corn chips,
tortilla chips, curls, puffs, potato 15  sticks, french fries, and
shoestring potatoes, as well as other fried foods such as doughnuts, fried
pies (e.g., turnovers), crullers, fried meats (e.g., pork rinds and beef
jerky), fried poultry (e.g, turkey and chicken) and fried seafood (e.g.,
shrimp and fish). By "digestible triglyceride oil" as used herein is meant
a triglyceride oil which is typically at least about 90% digestible and
which has Solid Fat Content (SFC) values of: 20     (a) about 1% or less at
[err]; and (b) 0% at [err]. The SFC values can be determined by heating the
triglyceride oil to [err] for at least 20 minutes, tempering the heated oil
at [err] for at least 5 minutes, further tempering the triglyceride oil at
[err] [err] for at least 30 minutes and then measuring the solids content
of the tempered oil by pulsed nuclear 25   magnetic resonance (PNMR). See
Madison et al, J. Amer. Oil Chem. Soc., Vol. 55 (1978), pp. 328-31, which
describes the method for measuring SFC values of a fat by PNMR. Suitable
digestible triglyceride oils can be derived from animal, vegetable or
marine sources, including nat- urally occurring oils such as cottonseed
oil, soybean oil, sunflower oil, corn oil, peanut oil, safflower oil, rape-
seed oil, canola oil, and the like. Triglyceride oils most preferably used
are soybean oil, safflower oil, sunflower 30  oil, canola oil, and blends
thereof. Triglyceride oils high in solids content such as palm oil or
hydrogenated veg- etable oils usually need to be winterized to provide
suitable triglyceride oils having the above-defined SFC val- ues. Certain
of the present reduced calorie fat compositions are particularly useful in
the formulation of firm chocolate-flavored products such as
chocolate-flavored candy bars and chocolate-flavored chips. Reduced 35
calorie fat compositions useful in such products comprise from about 40 to
about 60% of a sucrose octaester having C12 to C14 fatty acid groups
(preferably predominantly myristic acid groups) and from about 40 to about
60% reduced calorie triglycerides (preferably behenic MCT's). Preferably,
such reduced calorie fat composi- tions comprise from about 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  predominantly myristic acid groups, melt at a
temperature above [err]. Surprisingly, it has been found that the
formulation of these sucrose octaesters with reduced calorie triglycerides
causes the resulting reduced 



calorie fat composition to melt at a temperature of about [err] or below.
This lowering of melting point is believed to be due to either eutectic or
solvent effects. Certain of these reduced calorie fat compositions are
useful In providing a portion of the total fat in cooking 45  and salad
oils which are dear at room temperature, i.e., at about 70F [err] or below,
e.g. at about 50F [err] These cooking and salad oils comprise: a. from
about 2 to about 15% of a liquid polyol fatty acid polyester as defined in
Section B; b. from about 5 to about 25% reduced calorie triglycerides as
defined in Section C wherein the reduced calorie triglycerides comprise:
(1) at least about 80% combined MLM and MML triglycerides; (2) no more 50
than about 10% combined LLM and LML triglycerides; (3) no more than about
8% MMM triglycerides; and (4) no more than about 2% LLL triglycerldes; and
wherein the fatty composition of the reduced calorie tri- glycerides
comprises: (1) from about 30 to about 60% [err] saturated fatty acids; (2)
from about 10 to about 50% C20 to C24 saturated fatty acids; and (3) up to
about 40% [err] saturated fatty acid; and c. from about 60 toabout90% of a
digestible triglyceride oil as previously defined in this Sectionwith
regard 55      to frying oils. Preferred cooking and salad oils comprise
from about 4 to about 12% liquid polyesters; from about 8 to about 20%
reduced calorie triglycerides; and from about 68 to about 88% digestible
triglyceride oil. Reduced calorie triglycerides for use In these preferred
cooking and salad oils comprise at least about 90% (most pre- ferably at
least about 95%) combined MLM and MML triglycerides, no more than about 6%
(most preferably 10    EP 0 390 410 B1 no more than about 2%) combined LLM
and LML triglycerides, no more than about 3% (most preferably no more than
about 2%) MMM triglycerides, no more than about 1% (preferably no more than
about 0.5%) LLL triglycerides, from about 40 to about 50% [err] saturated
fatty acids, from about 10 to about 30% stearic 5   acid, from about 20 to
about 40% behenic acid, and no more than about 8% combined [err] saturated
fatty acids. Other uses for the reduced calorie fat compositions of the
present invention Include partial or complete replacement for triglyceride
fat and/or oils present in peanut butter, frozen desserts such as Ice cream
and Ice cream coatings, whipped toppings, frosting products, processed meat
products, induding vegetable protein- 10   based meat analog products,
sauces, gravies, and dairy products such as milkshakes, milk products,
coffee whiteners, and cheese products. The present reduced calorie fat
compositions can also be fortified with vitamins and minerals, particularly
the fat-soluble vitamins. U.S. Patent 4,034,083 of Mattson (Incorporated by
reference herein) discloses polyol fatty acid polyesters fortified with
fat-soluble vitamins. The fat-soluble vitamins include vitamin A, vitamin
D, 15  vitamin E, and vitamin K. Vitamin Als afat-soluble alcohol of the
formula [err] Natural vitamin Als usually found esterified with a fatty
acid; metabolically active forms of vitamin A also include the
corresponding aide- hyde and acid. Vitamin D is a fat-soluble vitamin well
known for use in the treatment and prevention of rickets and other skeletal
disorders. Vitamin D comprises sterols, and there are at least 11 sterols
with vitamin D-type activity. Vitamin E (tocopherol) Is a third fat-soluble
vitamin which can be used in the present invention. Four 20  different
tocopherols have been identified (alpha, beta, gamma and delta), all of
which are oily, yellow liquids, insoluble in water but soluble In fats and
oils. Vitamin K exists In at least three forms, all belonging to the group
of chemical compounds known as quinones. The naturally occurring
fat-soluble vitamins are K, (phylloqui- none), K2 (menaquinone), and [err]
(menadione). The amount of the fat-soluble vitamins employed herein to for-
tify the presentfat compositions can vary. If desired, the fat compositions
can be fortified with a recommended 25  daily allowance (RDA), or increment
or multiple of an RDA, of any of the fat-soluble vitamins or combinations
thereof. It is preferred that shortenings and oils containing up to 35% by
weight of sucrose fatty acid polyesters be supplemented with 1.1 mg.
vitamin E in the form of d-alpha-tocopherol acetate per gram of sucrose
poly- ester. If used fordeepfrying, the shortenings and oils preferably
contain 0.88 mg. vitamin E pergram of sucrose polyester. 30      Vitamins
that are insoluble in fat can similarly be included in the present reduced
calorie fat compositions. Among these vitamins are the vitamin B complex
vitamins, vitamin C, vitamin G, vitamin H, and vitamin P. The 



minerals include the wide variety of minerals known to be useful In the
diet, such as calcium, magnesium, and zinc. Any combination of vitamins and
minerals can be used In the present reduced calorie fat compositions. The
present reduced calorie fat compositions are particularly useful In
combination with particular classes 35  of food and beverage ingredients.
For example, an extra calorie reduction benefit is achieved when the
fatcom- positions are used with noncaloric or reduced calorie sweeteners
alone or In combination with bulking agents. Noncaloric or reduced calorie
sweeteners include, but are not limited to, aspartame; saccharin; alitame,
thau- matin; dihydrochalcones; cyclamates; steviosides; glycyrrhizins,
synthetic alkoxy aromatics, such as Dulcin and P-4000; sucrolose; suosan;
miraculin; monellin; sorbitol, xylitol; talin; cyclohexylsulfamates;
substituted 40  imidazolines; synthetic sulfamic acids such as acesulfame,
acesulfam-K and n-substituted sulfamic acids; ox- imes such as perilartine;
rebaudioside-A; peptides such as aspartyl malonates and succanilic acids;
dipep- tides; amino acid based sweeteners such as gem-diaminoalkanes,
meta-aminobenzoic acid, L-amlnodicarbox- ylic acid alkanes, and amides of
certain alpha-aminodicarboxylic acids and gem-diamines; and 3-hydroxy-4-
alkyloxyphenyl aliphatic carboxylates or heterocyclic aromatic
carboxylates. 45      The reduced calorie fat compositions can be used in
combination with other noncaloric or reduced calorie fats, such as branched
chain fatty acid triglycerides, triglycerol ethers, polycarboxylic acid
esters, sucrose poly- ethers, neopentyl alcohol esters, silicone
oils/siloxanes, and dicarboxylic acid esters. Other partial fat replace-
ments useful in combination with the fat materials are medium chain
triglycerides, highly esterified polyglycerol esters, acetin fats, plant
sterol esters, polyoxyethylene esters, jojoba esters, mono/diglycerides of
fatty acids, 50  and mono/diglycerides of short-chain dibasic acids.
Bulking or bodying agents are useful in combination with the reduced
calorie fat compositions in many food compositions. The bulking agents can
be nondigestible carbohydrates, forexample, polydextrose and cellulose or
cellulose derivatives, such as carboxymethylcellulose,
carboxyethylcellulose, hydroxypropylcellulose, me- thylcellulose and
microcrystalline cellulose. Othersuitable bulking agents include gums
(hydrocolloids), starch- 55   es, dextrins, fermented whey, tofu,
maltodextrins, polyols, including sugar alcohols, e.g. sorbitol and
mannitol, and carbohydrates, e.g. lactose. Similarly, food and beverage
compositions can be made that combine the present reduced calorie fat com-
positions with dietary fibers to achieve the combined benefits of each. By
"dietary fiber" Is meant complex carbohydrates resistant to digestion by
mammalian enzymes, such as the carbohydrates found In plant cell    EP O
390410 B1 walls and seaweed, and those produced by microbial fermentation.
Examples of these complex carbohydrates are brans, celluloses,
hemicelluloses, pectins, gums and mucilages, seaweed extract, and
biosynthetic gums. Sources of the cellulosic fiber include vegetables,
fruits, seeds, cereals, and man-made fibers (for example, 5   by bacterial
synthesis). Commercial fibers such as purified plant cellulose, or
cellulose flour, can also be used. Naturally occurring fibers Include fiber
from whole citrus peel, citrus albedo, sugar beets, citrus pulp and ve-
side solids, apples, apricots, and watermelon 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 composite dietary fiber (e.g. citrus albedo
fiber containing cellulose and pectin), or some 10  combination of fibers
(e.g. cellulose and a gum). The fibers can be processed by methods known to
the art. Of course, judgment should be exercised to make use of appropriate
reduced calorie fat compositions and combinations of the fat compositions
with other food Ingredients. For example, a combination of sweetener and
fat composition would not be used where the specific benefits of the two
are not desired. The fat compo- sitions and fat composition/ingredlent
combinations are used where appropriate, and In the proper amounts. 15
Many benefits are obtained from the use of the present reduced calorie fat
compositions in food and bev- erage compositions, eltherwhen used alone or
incombination with the ingredients discussed above. A primary benefit is
the calorie reduction achieved when the fat compositions are used as a
total or partial fat replace- ment. This calorie reduction can be increased
by using combinations of the present fat compositions with re- duced
calorie sweeteners, bulking agents, or other reduced calorie or noncaloric
fats. Another benefit which 2o  follows from this use is a decrease in the
total amount of fats in the diet. Foods or beverages made with the reduced
calorie fat compositions instead of triglyceride fats will also contain
less cholesterol, and the ingestion of these foods can lead to reduced
serum cholesterol and thus reduced risk of heart disease. 



A related benefit is that the use of the reduced calorie fat compositions
allows the production of foods and beverages that are stable in terms of
shelf stability and penetration stability. Compositions made with the re-
25  duced calorie fats have acceptable organoleptic properties,
particularly taste and texture. Dietary foods can be made with the reduced
calorie fat compositions to meet special dietary needs, for example, of
persons who are obese, diabetic, or hypercholesterolemic. The fat
compositions can be a major partof a low-fat, low-calorie, low-cholesterol
diet, and they can be used alone orin combination with drug ther- apy or
other therapy. Combinations of food or beverage products made with the
reduced calorie fat composi- 3o  tions can be used as part of a total
dietary management regimen, based on one or more of these products,
containing the fat compositions alone or in combination with one or more of
the above-mentioned ingredients, to provide one or more of the
above-mentioned benefits. This discussion of the reduced calorie fat
composition uses, combinations, and benefits, is not intended to be
limiting or all-inclusive. It is contemplated that other similar uses and
benefits can be found that will fall 35  within the spirit and scope of
this invention. It is known that certain fatty esters will inhibit the
absorption of cholesterol. The present invention also en- compasses methods
for lowering serum cholesterol by Inhibiting the absorption of cholesterol
without causing an anal leakage effect, comprising systemically (generally,
orally) administering to animals susceptible to or afflicted with
hypercholesterolemia successive therapeutically effective doses of the
reduced calorie fat com- 40  positions of the foregoing type. Generally the
dosage Is about 0.1 gram to about 5 grams of the present fat compositions.
F. Analytical Methods 45  1. Viscosity Measurements A. Sample Preparation
The polyol polyester is melted atabout [err]. A3 gram sample of melted
polyol polyester is weigh- 50  ed into a glass vial. The vial and Its
contents are heated to [err] and then immediately transferred to a
controlled temperature room held at [err]. The sample Is then allowed to
recrystallize at [err] [err] for 24 hours. After the 24 hour time period
has elapsed, the sample is taken to the viscometer in an insulated cup and
the viscosity is measured. 55   b. Ferranti-Shirley Viscometer Operation
Procedure A Ferranti-Shirley viscometer Is used for the viscosity
measurement. Acone Is put into place, and the viso- ometer temperature is
adjusted to [err]. The chart recorder Is calibrated, and the gap between
the cone and plate is set. The cone speed is checked, and the cone and
plate temperatures are equilibrated to 12    EP 0 390 410 B1 [err]. The
panel controls are set. Sufficient sample Is placed between the plate and
the cone so that the gap Is completely filled. The temperature Is allowed
to stabilize at [err] forabout 30 seconds. The test Is started by selecting
the rpm for 10 seconds-1 shear rate and record on the stip chart recorder.
The 5   shear stress is recorded at 10 minutes after the point when the
maximum shear stress is reached. Viscosity (poise) = shear stress
(dynes/cm2) divided by shear rate (second-1). 2. Liquld/Solid Stability
Measurement 10     The sample of the test composition is heated until it
completely melts (about [err] and is thor- oughly mixed. The sample is then
poured into centrifuge tubes. The samples then are allowed to recrystallize
for 24 hours at [err] in a controlled temperature room. The samples are
then centrifuged at 60,000 rpm for one hour at [err]. The force on the
samples Is 486,000 g's. The percent liquid separated is then measured by
comparing the relative heights of the liquid and solid phases. Liquid/solid
stability (%) = 100 15  x (total volume of sample - volume of liquid that
separated)/total volume of sample. 3. Solid Fat Content Measurement Before
determining SFC values, the sample of the polyol polyester is heated to a
temperature of 158C 20  [err] or higherfor at least 0.5 hours or until the
sample Is completely melted. The melted sample is then tem- pered at a
temperature of 40F (4.4C) for at least 72 hours. After tempering, the SFC
value of the sample at a temperature of [err] (37C) Is determined by pulsed
nuclear magnetic resonance (PNMR). The method for 



determining SFC values by PNMR Is described in Madison and Hill, J. Amer.
Oil Chem. Soc., Vol. 55 (1978), pp. 328-31 (herein Incorporated by
reference). Measurement of SFC by PNMR Is also described in A.O.C.S. 25
Official Method Cd. 16-81, Official Methods and Recommended Practices of
The American Oil Chemists So- ciety, 3rd. Ed., 1987 (herein incorporated by
reference). 4. Fatty Acid Composition 30  a. Polyol Polyesters The fatty
acid composition (FAC) of the polyol polyesters is determined by gas
chromatography, using a Hewlett-Packard Model S712A gas chromatograph
equipped with a thermal conductivity detector and a Hew- lett-Packard Model
7671Aautomatic sampler. The chromatographic method used is described in
Official Meth- 35  ods and Recommended Practices of the American Oil
Chemists Society, 3rd Ed., 1984, Procedure Ce 1-62. b. Reduced Calorie
Triglycerides The fatty acid composition (FAC) of the reduced calorie
triglycerides is measured by gas chromatography. 40  First, fatty acid
ethyl eaters of the triglycerides are prepared by any standard method
(e.g., by transesterifica- tion using sodium ethoxide), and then separated
on a capillary column which is coated with DB-WAX stationary phase. The
fatty acid ethyl esters are separated by chain length and degree of
unsaturation. A split injection is made with flame Ionization detection.
Quantitation Is performed by use of a double internal standard method
(i.e., [err] triglycerides). This method can separate fatty acid ethyl
esters from [err]. 45 50 55 13    EP 0 390 410 B1 Equipment Gas
Chromatograph           Hewlett-Packard 5890, or equivalent, equipped with
a split injector and flame ionization detector, Hewlett-Packard Co.,
Scientific Instruments Div., 10
1601-T California Ave., Palo Alto, CA 94304 Autosampler
Hewlett-Packard 7673A, or InJector                   equivalent 15
column Column                       15m    x 0.25 mm I.D., fused silica
capillary column coated with DB-WAX 20
(0.25 micron film thickness), Hewlett-Packard Co., Scientific Instruments
Div. Data System                 Hewlett-Packard 3350, 3000-T 25
Hanover St., Palo Alto, CA 94304 Recorder                    Kipp & Zonen,
8040, Kipp & Zonen 30 Reagent Hexane                      Burdick &
Jackson, or equivalent, American 35
Scientific Products 



Reference Standards Two reference standards are used each day of operation
to verify proper operation of this method. 1) A 40  reference mixture of
fatty acid methyl esters (FAME) is used to check the operation of the
instrument. This reference mixture has the following fatty acid
composition: 1% [err] 3% [err]) A reference standard of a commercial
shortening is used to checkthe operation of the total system -- ethylation
and gas chromatographic analysis. The shortening reference standard has the
following fatty acid composition: 0.5% [err], 45  23.0% [err]. The
reference mixture of FAME should be diluted with hexane and then injected
into the Instrument. A new vial of FAME reference mixture should be opened
every day since the highly unsaturated components, [err] and [err] oxidize
easily. The shortening reference standard should be ethylated with the
samples priorto their analysis by capillary gas chromatography. The results
from the reference standards should be compared with 50 the known values
and a judgment made concerning the completed analysis. If the results of
the reference stan- dards are equal to orwithin [err] standard deviations
of the known values, then the equipment, reagents and op- erations are
performing satisfactorily. Operation 55 A. Instrumental Set-up 1. Install
the column in the gas chromatograph, and set up the Instrumental conditions
as In Table 1. 2. Set up the data system with the appropriate method to
acquire and analyze the data. The retention times 14    EP 0 390 410 B1 may
have to be adjusted in the method due to instrument variations. Consult the
data system reference manual on how to do this -- HP3350 User's Reference
Manual. Unity response factors are used for each component 5      3. Obtain
the shortening reference standard foranalysiswith the samples and ethylate
itwith the samples. Tabl e 1 10                               INSTRUMENTAL
CONDITIONS Instrument                          Hewlett-Packard 5890 Column
15 m x 0.25 mm   I.D.,  coated with DB-WAX, 0.25 u film 15 thickness Column
head pressure                (12.5 psi) 86.1845 kPa Carrier gas
Helium 20        Injector "A" temperature            [err] Split vent flow
100 ml/min Septum purge                        1.5 ml/min 25        Oven
temperature profile: Initial temperature            [err] Initial time
1 min Rate 1                         15C/min 30            Final temp 1
[err] Final time 1                   0 min Rate 2
[err] 35            Final temp 2                    200C Final time 2
0 min Rate 3                         10C/min Final temp 3
220C 40 



Final time 3                   8 min Detector
FID Detector temp                       230C 45       Make-up gas
30 ml/min Detector H2 flow                    30 ml/min Detector air flow
300 ml/min 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, [err] triglycerides. (C, and C21 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 15    EP 0 390 410 B1 standard
method. 3. Set up a sequence In the LAS data system to inject the samples.
4. Activate the autosampler to inject 1.0 microl. of the samples in the
sequence. The gas chromatograph 5      will automatically begin its
temperature program and the data system will collect and analyze the data
for the sequence. 5. The data is analyzed with the two internal standard
procedure. The absolute amount (mg of eaters per gramof sample) ofthe
[err]components is calculatedfromthe C9 internal standard. The absolute
amount of the [err] components is calculated from the [err] Internal
standard. Weight per- 10      centages of fatty acids are calculated from
these amounts. 5. Ester Distribution of PolyoL Polyesters The relative
distribution of the individual octa-, hepta-, hexa- and penta- esters, as
well as collectively the 15  tetra- through mono- esters, of the polyol
polyesters can be determined using normal-phase high performance liquid
chromatography (HPLC). A silica gel-packed column is used in this method to
separate the polyester sample into the respective estergroupings noted
above. Hexane and methyl-t-butyl etherare used as the mo- bile phase
solvents. The ester groupings are quantitated using a mass detector (i.e.,
an evaporative light scat- tering detector). The detector response Is
measured and then normalized to 100%. The individual ester groups 20  are
expressed as a relative percentage. 6. Carbon Number Profile of Reduced
Calorie Triglycerides The carbon number profile (CNP) of the reduced
calorie triglycerides is determined by programmed tem- 25 perature gas
chromatography (GC) using a short fused silica column coated with methyl
silicone for analysis and characterization of the composition by molecular
weight. The glycerides are separated according to their respective carbon
numbers, wherein the carbon number defines the total number of carbon atoms
on the com- bined fatty acid residues. The carbon atoms on the glycerol
molecule are notcounted. Glycerides with the same carbon number will elute
as the same peak. For example, a triglyceride composed of three [err]
(palmitic) fatty 30  acid residues will co-elute with triglycerides made up
on one [err] (myristic), one [err] (stearic) fatty acid residue or with a
triglyceride composed of two [err] fatty acid residues and one C20
(arachidonic) fatty acid residue. Preparation of the sample for analysis is
as follows: 1.0 ml. of a tricaprin internal standard solution (2 ml-
crog./ml.) is pipetted into a vial. The methylene chloride solvent in the
standard solution is evaporated using 35  a steam bath under a nitrogen
stream. Two drops of the sample (20 to 40 microg.) are pipetted into a
vial. If 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 (temperature of 100C) 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 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
I ml/min. Inlet pressure   (5 lbs./in.2) 34.473% kPa 50  Vent flow
75 ml./min. Makeup carrier    30 ml./min. Hydrogen        30 ml./min Air
400 mlJmln. 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 [err]
and swept by a helium carriergasto push the components into the column. The
column temperature is initially set at [err] and held at this temperature
for 0.5 min. The column Is then heated up to a final temperature of 3550C
at a rate of 25C/min. The column Is maintained at the final temperature of
355C for an additional 2 min. The chromatographic peaks generated are then
Identified and the peak areas measured. Peak identifica- 16    EP0390410B1
tion is accomplished by comparison to known pure glycerides previously
programmed Into the data system. The peak area as determined by the data
system Is used to calculate the percentage of glycerides having a
particular Carbon Number (CN) according to the following equation: 5
% CN = (Area of CNIS) x 100 wherein S = sum of Area of CN for all peaks
generated. The Area of CN is based upon the actual response generated by
the chromatograph multiplied by a re- sponse factor for glycerides of the
particular Carbon Number. These response factors are determined by com-
paring the actual responses of a mixture of pure glycerides of various
Carbon Numbers to the known amounts 10  of each glyceride in the mixture. A
glyceride generating an actual response greater than its actual amount has
a response factor less than 1.0; likewise, a glyceride generating a
response less than that of its actual amount has a response factor of
greater than 1.0. The mixture of glycerides used (in a methylene chloride
solution) is as follows: 15 Component                Carbon No.
Amount (mg. /ml.) Palmitic acid                   16
0.5 Monopalmitin                    16                     0.5 20
Monostearin                      18                    0.5 Dipalmitin
32                     0.5 Palmitostearin                  34
0.5 Distearin                       36                     0.5 Tripalmitin
48                     1.5 Olpalmitostearin                50
1.5 Distearopalmitin                52                     1.5 Tristearin
54                     1.5 Specific Illustrations of Reduced Calorie Fat
Compositions Used in the Present Invention 30 The following Illustrates
reduced calorie fat compositions and their use in various applications in
accor- dance with the present invention: 



A. Preparation of Polyol Polyesters and Reduced Calorie Triglycerides 35 1.
Preparation of Liquid Sucrose Polyesters from Soybean Oil Liquid sucrose
polyesters are generally prepared from soybean oil (hydrogenated to Iodine
Value 107) which is converted to the respective methyl esters and then
reacted with sucrose in the presence of a potas- 40  slum carbonate
catalyst and the potassium soap of the soybean oil fatty acids. The
resulting soybean oil poly- esters have the fatty acid composition (FAC),
ester distribution (Esters) and viscosity (at [err]) shown in the following
table: 45 50 55 17    EP 0 390 410 B1 FAC C16:0                        10.4
C18:0                         8.3 Cl:1                        45.8 C18:2
32.8 10                           C18:3                          2.1 C20:0
0.2 Other                         0.4 15                           Esters
[err] Octa                         90.5 Hepta                         7.7
20                            Other                         1.8 Viscosity
Poise 25                              [err]                 1.7 2.
Preparation of Liquid Sucrose Polyesters from Canola Oil Liquid sucrose
polyesters are prepared from canola oil (hydrogenated to Iodine Value 90)
which is con- 30  verted to the respective methyl esters and then reacted
with sucrose in the presence of a potassium carbonate catalyst and the
potassium soap of the canola oil fatty acids. The resulting canola oil
polyesters have the fatty acid composition (FAC) and viscosity (at [err])
shown in the following table: FAC                           [err] C16:0
7.0 C16:1                         0.3 C18:0                         4.6 40
C18:1                        63.0 C18:2                        21.8 C18:3
1.3 45                           C20:0                          0.4 C20:1
1.0 C22:0                         0.2 C22:1                         0.1 50
Other                          0.4 55                            100F
(37.8C)                 1.4 3. Preparation of Viscous Sucrose Polyesters
from Soybean Hardstock/Soybean Oil Viscous sucrose polyesters are generally
prepared from a 55:45 blend of soybean hardstock (hydrogen- 18   



EP 0 390 410 B1 ated to Iodine value 8) and soybean oil (hydrogenated to
iodine value 107) which is converted to the respective methyl esters and
then reacted with sucrose In the presence of a potassium carbonate catalyst
and the po- tassium soap of the soybean hardstock/soybean oil fatty acids.
The resulting soybean hardstock/oil polyesters 5   have the fatty acid
composition (FAC), ester distribution (Esters) and viscosity (at [err])
shown in the following table: FAC                            % 10
C16:0                           9.6 C18:0                         52.7
C18:1                         21.3 15                            C18:2
14.7 C18:3                           1.0 C20:0                          0.5
C22:0                          0.2 20 Esters Octa
82.1 25                            Hepta                          17.9
Viscosity                   poise [err]                42.9 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  to the 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 C12:0                           0.2 C14:0
99.3 C16:0                           0.1 45
C18:0                           0.2 C18:1                           0.2 50
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 palm 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 19    EP 0 390 410 B1 a potassium
carbonate catalyst and the potassium soap of the palm kernel oil fatty
acids. The resulting palm kernel oil polyesters have the fatty acid
composition (FAC) and ester distribution (Esters) shown in the following
table: 5 FAC                            [err] C10:0
1.0 C12:0                         70.4 



10                           C14:0                          18.4 C16:0
5.1 C18:0                           1.0 15                           C18:1
3.4 C18:2                          0.6 20                            Esters
Octa                          84.6 Hepta                         14.4 Hexa
1.0 25 6. Preparation of Behenic MCrs The behenic MCTrs (Aor B) are
generally prepared by random rearrangement (randomization) of tribehenin
and medium chain triglycerides using sodium methoxide as the catalyst The
crude mixture resulting fom ran- 30  domization is then subjected to batch
distillation (to remove a portion of the medium chain triglycerides), mo-
lecular distillation (to remove additional medium chain triglycerides and
to separate the mono-long chain tri- glycerides from the di- and tri-long
triglycerides) 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 40 46 50 55 20    EP O 390 410 IB A
FAC                    [err] C6:0
0.8                0.3 C8:0                  27.3               22.9 C10:0
17.8               23.4 10                       C12:0                  0.3
0.4 C16:0                  0.4                0.2 C18:0
1.8                0.6 C18:1                  0.1                0.1 15
C18:1                  -                  0.1 C20:0                  4.8
2.1 C22:0                 46.0               45.5 20
C22:1                   0.2                0.2 C24:0                  1.3
1.2 25 CNP                                       [err] 26
0.1 28                     0.6 30                        30
o.7 32                     1.3 34                     2.3
0.2 35                        36                     7.4
1.4 38                    39.2               27.9 40                   36.3
48.0 



42                     9.0               17.6 44                     0.6
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 SteariclBehenic 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,
molecular distillation and fractional crystallization of the crude mixture
resulting from randomization. 55   The purified stearic/behenic MCT"s
obtained have the fatty acid composition (FAC) and carbon number profile
(CNP) shown In the following table: 21    EP 0 390 410 B1 FAC C6:0
0.8 C8:0                      31.0 CIO:0                     14.9 C16:0
1.9 10                           C18:0                     26.2 C18:1
0.3 C18:2                      0.4 C20:0                      5.8 C22:0
26.0 C24:0                      0.5 20                           CNP 26
0 28                         0.5 25                           30
0.7 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 48                         0.6 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: 50 55 22    EPO39041O B1 



CLEAR COOKING AND SALAD OIL I* Component Soybean or canola oil polyesters
7 Behenic MCT's                        12 Soybean oil
81 10 CLEAR COOKING AND SALAD OIL II** 15                    Soybean or
canola oil polyesters    12 Stearic/behenic MCT'S                20 Soybean
oil                          68 20                      *at [err] **at
[err] C. Frying Oils and Potato Chips 25 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 I Component                             I Soybean hardstock/oil
22 polyesters Soybean oil polyesters                28 Stearic/behenic MCTs
43 Behenic MCTs (A)                       7 40 FRYING OIL II Component 45
Soybean oil polyesters                50 Behenic MCTs (A)
50 Ninety grams of sliced potatoes are fried in 11 kg. of frying oil I or
frying oil 11 at a temperature of [err] [err] for 3 minutes, 5 seconds, to
provide potato chips. 50 D. Chocolate-Flavored Candy Bar A blend containing
the myristic acid polyesters is prepared from the following ingredients: 55
23    EP 0 390 410 81 Ingredient                                 Grams
Chocolate liquor                            3.6 Cocoa powder (11% cocoa
butter)             5.1 Sweet cream powder (72% milkfat)            2.4
Lecithin                                    0.1 10
Natural/artificial butter flavors            0.14 Sucrose powder (extra
fine)                15.7 Myristic acid polyester                   14.0 15
The above blend is heated to [err] in a glass beaker and then gradually
cooled to [err] with mixing until the blend becomes smooth and lump-free. A
blend containing the behenic MCT's is prepared from the following
ingredients: 20 Ingredient                                Grams 



Behenic NCT's (B)                          14.0 Soybean lecithin
0.12 25                 Cocoa powder (11% cocoa butter)             7.7
Nonfat milk solids                          9.0 Vanilla flavor
0.18 Sucrose                                   28.0 30 The above blend is
passed twice through a 4-roll mill to reduce the particle size of the
sucrose. The roll milled behenic MCT-containing blend is then combined with
the myristic acid polyester-containing blend, pour- ed at [err] into
chocolate bar molds, cooled at [err] for 48 hours and then gradually warmed
35  to [err] in a styrofoam cooler. The tempered chocolate-flavored candy
bars are then demolded. E. Margarine-Like Spread The aqueous phase of the
margarine-like spread is formulated from the following ingredients: 40
Ingredient                               Grams Water
150 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 [err]. 55     The
fat phase of the margarine-like spread is formulated from the following
ingredients: 24    EP 0 390 410 B1 Ingredient
Grams Stearic/behenic MCT's                       332.5 Palm kernel oil
polyesters                   166.2 Soybean hardstock/oil polyesters
166.0 Soybean oil polyesters                      166.0 10 The aqueous
phase ingredients are blended into the fat phase Ingredients at  [err]
under high shear mixing conditions using an Agi mixer equipped with a
homogenizer head, a rotating bowl and Teflon scrapper blades to remove
emulsified and crystallized material from the Inside wall of the bowl.
Chilled water is sprayed on the outside wall of the bowl to cool it. As the
mass In the bowl is cooled to approximately 67F 15  [err] the viscosity
increases to that of a typical soft margarine consistency. The
emulsified/crystallized material is filled into plastic tubs, placed In a
[err] bath for 1 hour and then stored for 48 hours in a [err] [err]
constant temperature room to provide a soft, spreadable margarine-like
product. F. Frozen Strawberry-Flavored Dessert 20 A frozen
strawberry-flavored dessert is formulated from the following ingredients:
25                   Ingredient                                    Grams
Frozen strawberries                          700 (thawed and homogenized)
Palm kernel oil polyesters                   128 30
Stearic/behenic MCT's                         192 Polyglycerol ester
emulsifier                 18 Propylene glycol monostearate
8 35                   Dariloid (gum mixture)                          4 



Sucrose                                      320 Vanilla extract
4 Dried cream extract                           10 Skim milk
569 Artificial cream flavors                       2 Except for the
strawberries, the above ingredients are homogenized at [err] 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 [err] and then a portion
(approximately 500 g.) of the strawberries are added. This homogenized
mixture is cooled further to40F [err] and then the remaining portion of the
strawberries are added. After further cooling, this mixture starts to
freeze at [err]. After freezing begins, this mixture Is cooled for about 10
additional minutes 50  before being transferred Into one-pint containers.
This entire cooling/freezing process takes place in about 30 minutes. The
pint containers are stored for 2 to 3 hours at approximately [err] to
provide the final Ice cream-like frozen strawberry-flavored dessert. 55
Claims 1. A reduced 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 25    EP 0 390 410 B1
Ingredient                                    Grams Stearic/behenic MCT's
332.5 Palm kernel oil polyesters                   166.2 Soybean
hardstock/oil polyesters             166.0 Soybean oil polyesters
166.0 10 The aqueous phase ingredients are blended into the fat phase
ingredients at [err] under high shear mixing conditions using an Agi mixer
equipped with a homogenizer head, a rotating bowl and Teflon scrapper
blades to remove emulsified and crystallized material from the inside wall
of the bowl. Chilled water is sprayed on the outside wall of the bowl to
cool it. As the mass In the bowl is cooled to approximately [err] 15
(19.4C), the viscosity increases to that of a typical soft margarine
consistency. The emulsified/crystallized material Is filled into plastic
tubs, placed in a [err] bath for 1 hour and then stored for 48 hours In a
[err] [err] constant temperature room to provide a soft, spreadable
margarine-like product. F. Frozen Strawberry-Flavored Dessert 20 A frozen
strawberry-flavored dessert is formulated from the following ingredients:
Ingredient                                    Grams Frozen strawberries
700 (thawed and homogenized) Palm kernel oil polyesters
128 30                    Stearic/behenic MCT's                        192
Polyglycerol ester emulsifier                  18 Propylene glycol
monostearate                   8 35                    Dariloid (gum
mixture)                          4 Sucrose
320 Vanilla extract                                 4 Dried cream extract
10 40                    Skim milk                                     569
Artificial cream flavors                        2 Except for the
strawberries, the above Ingredients are homogenized at [err] 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 [err] and then a portion
(approximately 500 g.) of the strawberries are added. This homogenized
mixture is cooled further to [err] and then the remaining portion of the
strawberries are added. Afterfurthercooling, this mixture starts to freeze
at [err]. After freezing begins, this mixture is cooled for about 10
additional minutes so  before being transferred into one-pint containers.
This entire cooling/freezing process takes place in about 30 minutes. The
pint containers are stored for 2 to 3 hours at approximately [err] to
provide the final ice cream-like frozen strawberry-flavored dessert. 55
Claims 1. A reduced 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 25    EP 0 390 410 B1 is
selected from the group consisting of sugars and sugar alcohols containing
from 4 to 8 hydroxy groups, preferably sucrose, and wherein each fatty acid
group has from 2 to 24 carbon atoms, preferably from 8 to 22 carbon atoms;
and 5         b. from 35 to 90%, preferably from 60 to 90%, reduced calorie
triglycerides selected from the group consisting of MMM, MLM, MML, LLM, LML
and LLL triglycerides, and mixtures thereof; wherein M is a saturated fatty
acid residue selected from the group consisting of [err] saturated fatty
acids, and mixtures thereof; wherein L is a saturated fatty acid residue
selected from the group consisting of [err] to C24 saturated fatty acids,
and mixtures thereof; wherein said reduced calorie triglycerides comprise:
10        (1) at least 85%, preferably at least 90%, combined MLM, MML, LLM
and LML triglycerides; and (2) up to 15%, preferably up to 10%, combined
MMM and LLL triglycerides, and wherein said fatty acid com- position of the
reduced calorie triglycerides comprises: (1) from 10 to 70%, preferably
from 30 to 60%, [err] saturated fatty acids; and (2) from 30 to 90%,
preferably from 40 to 70%, [err] saturated fatty acids. 15 2. The
composition of Claim 1 characterized in that said polyol polyester is
liquid at [err], preferably a liquid polyol polyester wherein each fatty
acid group of said polyol polyester Is selected from the group consisting
of oleic acid, linoleic acid and mixtures thereof. 20  3  The composition
of any of Claims I to 2 characterized In that said reduced calorie
triglycerides comprise at least 80% C38 to C42 triglycerides, from 40 to
50% [err] saturated fatty acids and from 40 to 60% behenic acid. 4. The
composition of any of Claims I to 2 characterized in that the fatty acid
composition of said reduced 25      calorie triglycerides comprises from 10
to 30% stearic acid. 5.  The composition of Claim 1-2 characterized In that
said reduced calorie triglycerides comprise at least 80% C34 to
C42triglycerides, from 40 to 50% [err] saturated fatty acids and from 40 to
60% combined stearic and behenic acid. 30  6. The composition of Claim 1-2
characterized in that said reduced calorie triglycerides comprise at least
80% [err] triglycerides, from 40 to 50% [err] saturated fatty acids and
from 35 to 50% stearic acid. 7. A fat-containing food product having fat
ingredients and nonfat ingredients characterized in that from 10 35      to
100% of the total fat comprises the reduced calorie fat composition of any
of Claims I to 6, preferably a frying oil comprising from 50 to 100%,
preferablyfrom 75 to 100%, of the reduced calorie fat composition and from
0 to 50%, preferably from 0 to 25%, digestible triglyceride oil. 8. A
salted snack characterized in that it has been fried In the frying oil of
Claim 7, preferably a french fry 40      or potato chip. 9. The food
product of Claim 7 characterized In that it is a firm chooolate-flavored
product and further char- acterized In that the reduced calorie fat
composition comprises from 40 to 60%, preferably from 45 to 55%, 



of a solid sucrose octaester having C12 to C14 fatty acid groups,
preferably at least 90% myristic acid 45      groups, and from 40 to 60%,
preferably from 45 to 55%, of said reduced calorie triglycerides, said
reduced calorie triglycerides preferably having at least 80% [err]
triglycerides, from 40 to 50% [err] satu- rated fatty acids and from 40 to
80% behenic acid. 10. A cooking and salad oil characterized in that it
comprises: a. from 2 to 15%, preferably from 4 to 12%, of an edible,
substantially nonabsorbable, substantially non- digestible liquid polyol
fatty acid polyester having at least 4 fatty acid ester groups, wherein
said polyol is selected fromthe group consisting of sugars and sugar
alcohols containingfrom 4 to 8 hydroxy groups and wherein each fatty acid
group has from 8 to 22 carbon atoms; b. from 5 to 25%, preferably from 8 to
20%, reduced calorie triglycerides selected from the group con- 55
sisting of MMM, MLM, MML, LLM, LMLand LLLtriglycerides, and mixtures
thereof; wherein M is a satu- rated fatty acid residue selected from the
group consisting of [err] saturated fatty acids, and mix- tures thereof;
wherein L is a saturated fatty acid residue selected from the group
consisting of [err] to C24 saturated fatty acids, and mixtures thereof;
wherein said reduced calorie triglycerides comprise (1) at least 80%,
preferably at least 90%, combined MLM and MML triglycerides; 26    EP O 390
410 B1 (2) no more than 10%, preferably no more than 8%, combined LLM and
LML triglycerides; (3) no more than 8%, preferably no more than 3%, MMM
triglycerides; and (4) no more than 2%, preferably no more than 1%, LLL
triglycerides; and wherein said fatty acid composition of the reduced
calorie triglycerides 5         comprises: (1) from 30 to 80% [err]
saturated fatty acids, preferably from 40 to 50% [err] saturated fatty
acids; (2) from 10 to 50% [err]saturated fatty acids, preferably from 20 to
40% behenic acid and no more than 8% combined [err] saturated fatty acids;
and (3) up to 40%, pre- ferably from 10 to 30%, stearic acid; and c. from
60 to 90%, preferably from 68 to 88%, of a digestible triglyceride oil,
preferably selected from 10        the group consisting of soybean oil,
safflower oil, sunflower oil, canola oil and blends thereof.
Patentansprilche 15  1. Fettzusammensetzung mit reduziertem Kaloriengehalt,
welche enthalt a. 10 bis 85%, vorzugswebse 10 bis 40 % ines elbaren,
imwosentlichen nicht-resorblerbaren, im we- sentlichen unverdaulichen
Polyolfettsaurepolyestbrs, welcher wenigstans vier Fettsfiureestergruppen
aufweist, wobel dleses Polyol aus einer Gruppe ausgewahit bt, welche aus
Zuckern und Zuckeralko- holen mit einem Gehalt von 4 bis 8 Hydroxygruppen
und vorzugsweise aus Saccharose bestsht, und 20        wobel jede
Fettaluregruppe 2 bis 24 Kohlenstoffatome, vorzugswebse 8 bis 22
Kohlenstoffatome auf- weist; und b. 35 bis 90 %, vorzugsweise 60 bbs 90 %
an Triglyceriden mit reduziertem Kaloriengehalt, weiche aus einerGruppe
ausgewahit sind,die aus MMM-, MLM-, MML-, LLM-, LML- und LLL-Triglycernden
und Ge- mischen hievon besteht; worin M ein Rest elner gesattlgten
Fettsfure st, welche aus einer aus gesit- 25        tigten C- bis
CIO-Fettsduren und Gemischen hievon bestehenden Gruppe ausgewahlt lst; und
worn L ein Rest elner gesfiffgten Fettsfure let, die aus elner aus
gesfttigten Cir bis C24-Fettsiuren und Ge- mischen hievon bestehenden
Gruppe ausgewihlt ist; und wobei die Triglyceride mit reduziertem Ka-
loriengehalt umfassen: (1) wenigstens 85 %, vorzugsweise wenigstens 90 % an
kombinierten MLM-, MML-, LLM- und LML-Triglyceriden; und (2) bis zu 15 %,
vorzugswelse bis zu 10 % an kombiniertan 30        MMM- und
LLL-Triglyceriden, und wobei die Fettsaurenzusammensetzung der Triglyceride
mit redu- ziertem Kaloriengahalt umfaet: (1) 10 bis 70 %, vorzugsweise 30
bis 80 % an gesattigton C8- bis C10- FettsAuren; und (2) 30 bis 90 %,
vorzugswelse 40 bis 70 % an gesffigten Crv- bs C24-Fettsguren. 2.
Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dag der
Polyolpolyester bel 98,60F (370C) ss      flssig Ist, und dag er
vorzugsweise ein flfssiger Polyolpolyester it, be! welchem jade
Fettsauregruppe des Polyolpolyosters aus einer aus 61-, Linolsfiure und
Gemischen hlevon bestehanden Gruppe ausge- wAhit lst. 3. Zusammensetzung
nach Anspruch 1 oder 2,dadurch gekennzelchnet, daB die Triglyceride mit
reduzier- 



40     mtem Kaloriengehalt wenigstens 80 % Cr bis C4 Triglyceride, 40 bis
50 % geslttigte Cr bis CIrOFettsAu- ren und 40 bis 60 % Behensflure
enthaltbn. 4  Zusammensetzung nach Anspruch I oder 2, dadurch
gekennzeichnet, daB die Fettsiurenzusammenset- zung der Triglyceride mit
reduziertem Kaloriengahalt 10 bis 30 % Stearinsaure umfa~t. 4   5.
Zusammensetzung nach Anspruch I oder 2, dadurch gekennzeichnet, dag die
Triglycoride mit reduzier- tem Kaloriengehaltwenigstens 80 % C3- bis
C4-Triglycerlda, 40 bis 50 gesittigte Cr bis C10-Fettsfuren und 40 bis 60 %
an kombinlerter Stearinsfure und Behensfure enthalten. 6. Zusammensetzung
nach Anspruch I oder 2, dadurch gekennzelchnet, daB die Triglyceride mit
reduzier- so     btam Kaloriengehalt wenigstens 80 % Cac bis
C3rTriglyceride, 40 bis 50 % gesittigte Cr- bib CI0rFettsau- ren und 35 bls
50 % Stearinslure enthalten. 7.  Fetthflltiges Nahrungsmittelprodukt,
welches Fett-Bestandtaile und Nicht-Fett-Bastandteile aufweist, da- durch
gakennzeichnet, daB 10 bis 100 % des Gesamtfettes aus der
Fettzusammensetzung mit reduzier- 55      tam Kaloriengehalt nach einem
derAnsprOche I bbs 8 bestshen, und daB es sich dabei vorzugsweise um ein 61
zum Bratan handet,welches zu 50 bis 100 %, vorzugswelse zu 75 bis 100 % aus
der Feftzusam- mensetzung mit reduziertsm Kaloriengehalt und zu 0 bis 50 %,
vorzugsweise zu 0 bis 25 % aus einem verdaulichen Triglycoridol bestsht.
n21 111111111111111111011 111111    EP 0 390 410 B1 .  Salzhiltiger Snack,
dadurch gekennzelchnet, daB or in dem 61 zum Braten gemill Anspruch 8
gebraten worden ist und daB es sich dabel vorzugsweise um Pommes fritbs
oder um Kartoffelchips handelt. 5   9.  Nahrungsmittelprodukt nach Anspruch
7, dadurch gekennzeichnet, daB es sich dabei um ein festes Pro- dukt mit
Schokoladengeschmack handelt, und weiterhin dadurch gekennzeichnet, dam die
Fettzusam- mensetzung mit reduziertem Kalorbengehalt 40 bis 60 %,
vorzugsweise 45 bis 55 % eines festen Saccharoseoctaesters mit C~r bis
C1r4-Fettsauregruppen, vorzugswelse mit wenigstens 90 % Myristin-
sAuregruppen, und 40 bis 60 %, vorzugsweise45 bis 55 % derTriglycedide
mitreduziertem Kaloriengehalt 10      enthalt,wobeldie Triglyceride mit
reduziertem Kaloriengehaltvorzugsweisewenigstens 80 % C3g- bis C4r
Triglycoride, 40 bis 50 % gesfttlgbt Cr bis C10-Fettsauren und 40 bis 60 %
Behensaure autweisen. 10. Koch- und Salat8l, dadurch gekennzelohnet, daB es
enthalt: a. 2 bbs 15 %,vorzugswelse 4 bis 12 % sines e~baren, Im
wesentlichen nicht-resorbierbaren, im we- 15        sentlichen
unverdaulichen, flussigen PolyolfettsAurepolyesters, welcher wenigstons
vier Fettsaure- estergruppen aufweist, wobel dieses Polyol aus elner Gruppe
ausgowAhit ist, weiche aus Zuckern und Zuckeralkoholen mit einem Gehalt von
4 bis 8 Hydroxygruppen besteht, und wobei jede Fettsfuregrup- pe 8 bls 22
Kohlenstoffatome aufweist; b. 5 bis 25 %, vorzugsweise 8 bis 20 % an
Triglyceriden mit reduziertom Kaloriengehalt, welche aus 20        einer
Gruppe ausgewahit sind, die aus MMM-, MLM-, MML-, LLM-,LML- und
LLL-Triglyceriden und Ge- mischen hievon bosteht; worin M ein Rest einer
gesfttigten Fottsfiur ist, welche aus elner aus gesit- tigten Cw- bis
C10Fettsfuren und Gemischen hievon bestehenden Gruppe ausgewahit bst; und
worin L ein Rest einergesattigten Fottsiure ist, die aus eineraus
gesattigten CiS- bis Cz-Fettsiuren und Ge- mischen hievon bestehenden
Gruppe ausgewAhit it; und wobei die Triglyceride mit reduziertem Ka- 25
loriengehalt umfassen: (1) wenigetens 80 %, vorzugsweise wenigstens 90 % an
kombinierten MLM- und MML-Triglyceriden; (2) nichtmehrals 10 %,
vorzugsweise nichtmehrals 6% an kombinierten LLM- und LML-Triglyceriden;
(3) nichtmehrals 8 %, vorzugswelbe nichtmehrals 3 % an MMM-Triglycoriden;
und (4) nicht mehr als 2 %, vorzugsweise nicht mehr als 1 % an
LLL-Triglycoriden; und wobel die Fett- sgurenzusammensetzung der
Triglyceride mit reduziertem Kalorlengehalt umfagt(1) 30 bib 60 % go- 30
sfttigto C.- bis ClO-Fetisfuren, vorzugsweise 40 bis 50 % an gesattigten
Cr- und CIO-Fettmluren; (2) 10 bis 50 % gesfttigtb C2- bi C24-FettsAuren,
vorzugswebse 20 bis 40 % Behensiure, und nicht mehr als 8 % an
kombinierten, gesfttigten C2-und C24-Fettsauren; und (3) bim zu 40 %,
vorzugseise 10 bis 30 % Stearinsaure; und c. 60 bis 90 %, vorzugswebse 68
bis 88 % oines verdaulichen Triglyceriddles, welches vorzugsweise 95
aus einer Gruppe ausgewAhit ist, die aus Sojabohnen-, Saflor-,
Sonnenblumen-, Canolaol und Gemi- 



schen hievon besteht. Revendicatlons 40 1. Composition de matiAre grasse
basses calories, comprenant: a. de 10 A 65%, de pref6rence de 10 A 40%,
d'un polyester d'acide gras et de polyol comestible, es- sentiellement non
absorbable, essentiellement non digestible, comportant au moins 4 groupes
ester d'acide gras, dans lequel ledit polyol est choisi dans le group.
constitu6 par les sucres et les alcools 45        de sucres contenant de 4
A 8 groupes hydroxy, de preference le saccharose, et dans lequel chaque
groupe acide gras possede de 2 A 24 atomes de carbone, de pr6f6rence de 8 A
22 atomes de carbone; et b. de 35 A 90%, de preference de 80 A 90%, de
triglycerides basses calories choism dans le groupe constltu6 par les
triglyc6rides MMM, MLM, MML, LLM, LML et LLL, et des m6langes de ceux-ci;
ou M 50        est un residu d'acide gras sature choisi dans le group.
constiu6 par les acides gras satures en Cs a CI0, et des m6langes de
ceux-ci; ob L est un r6sidu d'acide gras sature choisi dans le group.
constitue par les acides gras satur6s en C1s a C24, et des melanges de
ceux-ci; et dans lequel lesdits triglyc~rides basses calories comprennent:
(1) au moins 85%, de prhfhrence au moins 90%, de triglyc6rides MLM, MML,
LLM et LML combin6s; et (2) jusqu'A 15%, de preference jusqu'A 10%, de
triglycerides MMM et 55         LLL combinhs, et dans lequel ladite
composition d'acides gras des triglyc6rides basses calories comprend: (1)
de 10 a 70%, de pr6ffrence de 30 A 600%, d'acides gras satur6e en Cs A CI0;
et (2) de 30 A 90%, de preftrence de 40 A 70%, d'acides gras satur6s en Cis
C24. 2. Composition selon la revendlcation 1, caracterb6e en ce que ledit
polyestbrde polyol est liquide A 98,6F 28 I28il 11111 HIIIH 1111 11 1ll
EP 0 390 410 BI (37C), de prefrence eat un polyester de polyol liquids dans
loquel chaque groups acide gras dudit po- lyestorde polyol eat choisi dans
legroups constitu6 parl'acide oilique, I'acide linoleique etrdes melanges
de coux-ci. 5 3. Composition selon 'une quelconque des revondications I a
2, caracteris6e en ce quo lesdits triglycerides basses calories comprennent
au moins 80% de triglycerides en C38 A C42, de 40 A 50% d'acides gras sa-
tur6s en Cs A C10 et de 40 A 60% d'acide b6henique. 10  4  Composition
s"lon I'une quelconque des revendications I A 2, caracteris6e en ce quo la
composition d'aci- des gras desdits triglychrides basses calories comprend
de 10 A 30% d'acide stherlque. 5. Composition selon la revendication 1 ou
2, caracterlseo en ce quo lesdits triglyc6rides basses calories comprennent
au moins 80% de triglycerides en C34 a C42, de 40 A 50% d'acides gras
satur6s en C8 A CI 15      et de 40 a 80% d'acide stearique ot d'acide
behenique combines. 6. Composition selon la revendication I ou 2,
caractirisse en ce quo leadits triglyc6rides basses calories compronnent au
moins 80% de triglyc6rides en C34 A C38, de 40 A 50% d'acides gras satur6s
en Cs A C10 et de 35 A 50% d'adde st6arique. 20  7. Produit allmentaire
contenant une matibre grasse, renfermant des ingredibnts gras et des
ingridients non gras, caract6ris6 en co que de 10% t 100% de la matiere
grasse totals comprend la composition de ma- tMers grasse basses calories
de l'une quelconque des revendications I A 6, de pr6f6rence une hulls pour
friture comprenant de 50 A 100%, de pref6rence de 75 A 100%, de la
composition de matibre grasse bas- ses calories et de 0 A 50%, de
preferonce de 0 a 25%, d'hulle triglyceride digestible. 25 & Preparation
alimentaire rapide sal6e, caract6riseo on ce quielle a 6t6 frite dane
l'huile de friture de la re- vendication 7, de pr6f6rence fribs ou chips.
9. Produit alimentaire selon la revendication 7, caracteris6 en co qu'il
s'agit d'un produit forms au goOt de 30      chocolat et caracteris6 en
outre on ce quo la composition de matibre grasse basses calories comprend
de 40 A 60%, de pref6rence de 45 A 55%, d'un octaostbr de saccharose solido
comportant des groupes 



acides gras on Cr2-C,4, de prif~rence au moins 90% de groupes acids
myristique, et de 40 A 60%, de pr6f6rence de 45 A 55%, desdits
triglyc6rides basses calories, lesdits triglycerides basses calories pos-
sedant de pr6f6rence au moins 80% de triglyc6rides en Cw A C42, de 40 A 50%
d'acides gras satures en 36      C8 A CI0 et de 40 A 80% d'acide b6h6nique.
10. Hulls pour culsson et assabsonnement caracteris6e en co qu'elle
comprend: a. de 2 A 15%, de pref6rence de 4 A 12%, d'un polyester d'acide
gras et de polyol liquids, comestible, essentiellement non absorbable,
essentiellement non digestible, comportant au moins 4 groupes ester 0
d'acide gras, dans loquel ledit polyol est choisi dens le groups constitu6
par les sucres et les alcools de sucres confbnant de 4 A 8 groupes hydroxy
et dens lequel chaque groups acide gras possede de 8 a 22 atomes de
carbone; b. de 5 A 25%, de pr6f6rence de 8 A 20%, de triglyc6rides basses
calories choisis dans le groups cons- titu6 par les triglyctrides MMM, MLM,
MML, LLM, LML et LLL, et des m6langes de ceux-ci; ob M est 45        un
resldu d'acide gras satur6 cholsi dens le groups constltu6 par les acides
gras satures en Ce A C10, et des melanges de ceux-ci; ob L eat un residu
d'acide gras satur6 choisl dane le groups constitu6 par les acides gras
satures on C18 a C24, et des mflanges de ceux-cd; ot dans lequel lesadits
triglyc6rides basses calories comprennent: (1) au moins 80%, de pr6ference
au moins 90%, de triglyc6rides MLM et MML combin6s; so        (2) pas plus
de 10%, de prhf6rence pas plus de 6%, de triglyc6rides LLM ot LML combin6s,
(3) pas plus de 8%, de pr6ference pas plus de 3%, de triglyc6rides MMM; ot
(4) pas plus de 2%, de pr6fdrence pas plus de 1%, de triglyc6rides LLL; et
dens lequel laditb composition d'acdes gras des triglyc6rides basses
calories comprend :(1) de 30 A 60% d'acides gras satur6s en Co A C10, de
prEf~rence de 40 A 50% d'acides gras satur6s en C8 a C10; (2) de 10 A 50%
d'ecides gras satur6s en C20 A C2, de pr6f6rence 5S        de 20 A 40%
d'acide behenique, et pas plus de 8% d'ecides gras saturds en C20 A C24
combin6s; et (3) jusqu'A 40%, de pr6fMrence de 10 A 30%, d'acide st6arique;
et c. de 60 A 90%, de pr~f~rence de 68 A 88%, d'une hulls triglyc~ride
digestible, de preference choisie dans le groupo constitu6 par l'huils de
soja, l'huile de carthame, l'huile de tournesol, l'huile de canola et des
m6langes de celles-cl. 29 I I!IIJ 111111111 L    1I    


