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POLYOL POLYESTERS AS A

DATE OF RECEIPT ..o
PROTECTIVE MOISTURE BARRIER FOR FOODS

Jeffrey J. Kester

Technical Field

- The field of the invention is protective coatings
for foods, used to reduce the rate of moisture
transmission into or out of the foods. The invention

5 is particularly applicable to dry cereal and/or -
starch-based snack foods, and a method for preserving
the crispness of these snack foods by coating the
foods with polyol fatty acid polyesters.

_ Background Art

10 ~ Crispness is a desirable textural attribute of
dry snack foods, and its loss due to the absorption of
moisture from the air is a cause of product rejection
by the cénsumer. Absorbed water decreases the

_ crispneés of dry snack foods by plasticizing and

15 softening the starch/protein matrix. Therefore, it
would be desirable to find a method to retard moisture
:uptake by these products, thereby maintaining a
desirable crisp texture for a longer period of time

."\.

- N

et

and prolonging product shelf-life.
20 ' A method for reducing moisture transmission would
" also be useful with foods such as bakery products and
dehydrated fruits, vegetables and meats, where it is
desirable to lower the rate of moisture absorption;
and foods sﬁch as fresh fruits, vegetables and meats,
25 and frozen foods, where it is desirable to reduce
moisture loss. ~ '
Foﬁds made with sucrose fatty acid polyesters are
known to the art. U.S. Patent 3,600,186 to Mattson et
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crispness of dry snack foods by plasticizing and 15 softening the
starch/protein matrix. Therefore, it would be desirable to find a method
to retard noi sture uptake by these products, thereby maintaining a
deskrable crisp texture for a longer period of tinme and prol ongi ng product
shelf-life. 20 A nmethod for reducing noisture transm ssion would al so
be useful with foods such as bakery products and dehydrated fruits,
veget abl es and neats, where it is desirable to |ower the rate of nvisture
absorption;. and foods such as fresh fruits, vegetables and neats, 25 and
frozen foods, where it is desirable to reduce noTéTure Ioss Foods nmade

W th sucrose fatty acid | yesters.,ace kn to art Pat
3. 600, 186 to Nhttgon ot gf y Esued iugungQ7 159? descrlbes qow-calorle

food composxtlons produced by replacing at least a
portion of the fat content of a conventional food with
a sugar fatty acid polyester or sugar alcchol fatty
.5 acid polyester. The polyesters are said to be useful
as a partial or total replacement for normal
triglyceride fat in salad or cooking oils, or plastic
shortenings for use in frying, cake making, bread
making or the like. A plastic shortening is disclosed
10 made with 50% sucrose octastearate. A deep fat frying
0il is disclosed made from erythritol tetraester of
olive oil fatty acid (ETOFA). Also disclosed is pan
frying and deep fat frying of various foods in ETOFA:
potato pieces, eggs, beefsteaks, breaded shrimp and
‘15 Dbreaded codfish steaks.

- European Patent Application 0,236,288 of
Bernhardt, published September 9, 1987, discloses
sucrose polyesters esterified with Cg to Cz3 fatty
acids. The preferred fatty acid composition is said

200 to be 9-12% palmitic, 42-53% stearic, 19-39% oleic,
2-17% linoleic, 0-2% linolenic, 0-2% arachidic, 0-10%
. behenic, and 0-2% erucic. The polyesters are
disclosed as being useful in making frying oils, and
foods fried in oils such as potato chips, corn chips,
25 and other fried farinaceous snack foods.
U.S. Patent.4,005,195 to Jandacek, issued January
25, 1977, discloses 1liquid polyol fatty acid
polyesters and anti-anal leakage agents used for the
treatment of hypercholesterolemia. In Example IV a
30 cooking fat is disclosed made with 50% liquid sucrose
polyester and 50% cocoa butter; the sucrose polyester
is an average 7.5 ester of sucrose and oleic acid.
U.s. Patent 4,005,196 to Jandacek, issued January
25, 1977, discloses a combination of liquid polyol

— —————
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-2- al., issued August 17, 1971, describes |owcalorie food conpositions
produged by replacing at |least a portion of the fat content of a
conventional food with a sugar fatty acid polyester or sugar al cohol fatty
5 goi d polyester. The polyesters are said to be useful as a partial or
total replacenent for normal triglyceride fat in salad or cooking oils, or
pl astic shortenings for use in frying, cake making, bread naking or the
like. A plastic shortening is disclosed 10 made with 50% sucrose
octastearate. A deep fat frying oil is disclosed nade fromerythritol
tetraester of olive oil fatty acid (ETOFA). Al so~¥T scl osed is pan frying

and deep f
p fat frying of yafi§g§ é!%?d%nkg Enngieakage agents, and fat-soluble

vitamins. Example VI discloses a cooking fat made -
with 70% sucrose octaocleate and 30% sucrose
octastearate. '

5 U.S. Patent 4,034,083 to Mattson, issued July 5,
1977, discloses polyol fatty acid polyesters fortified
with fat-soluble vitamins and used in food or
pharmaceutical compositions for treating and/or
preventing hypercholesterolemia. Cooking oils and

10 plastic shortenings are specifically mentioned. In
Example V, Mattson discloses a plastic shortening said
- to be'suitable for use in frying and other types of
cocking, the . shortenlng containing 40% xylitol
pentaoleate.

15 None of these references suggests that polyol
fatty acid polyesters are more effective at reducing
moisture transmission than triglycerides, and none
suggests that particular fatty acid compositions are
required for this benefit.

20 It is, therefore, an object of the present
invention to provide a method for reducing the rate of
moisture transmission into and out of foods.

It is a particular object of the present
invention to provide a method for preserving the

25 crispness of dry cereal and/or starch based snack
foods.

- It is a related object of the present invention
to accomplish the above-mentioned objects by coating
the foods with partlcular polyol fatty acid

30 polyesters.

These and other objects of the invention will
become evident from the disclosures herein.

- All parﬁs, percentages and ratios used herein are
by weight unless otherwise indicated.
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potato pi eces, eggs, beefsteaks, breaded shrinp and 15 breaded codfish

st eaks. European Patent - Appllcatlon 0, 236, 288 of Bernhardt, published

Sept enber 9, 1987, discloses sucrose polyesters esterified with [err] to
[er¢] fatty acids. The preferred fatty acid conposition is said 20 to be
9-12% pal mtic, 42-53%stearic, 19-39%oleic, 2-17%linoleic, 0-2%

| i nol enic, 0-2% arachidic, 0-10% behenic, and 0-2% erucic. The
polyesters are disclosed as being useful in making frying oils, and foods
fried in oils such as potato chips, corn chips, 25 and other fried

fari naceous snack foods. U S. Patent 4,005, 195 t-¢t<Jandacek, issued January
25, 1977, discloses liquid polyol fatty aci d polyesters and anti - anal

| eakage agents used for the treatnent 2¥REARSEhANSaventaPr | n Exanpl e
IV a The present 1nvent10n is a method for reducing

the rate of moisture transmission 1nto_and out of
foods comprising coating the surface of the foods with
5 a coating comprising an effective amount of polyol
fatty acid esters, wherein the polyol fatty acid
esters have at least 4 fatty acid ester groups,
and wherein at least about 80% of the fatty acids
contain not less than 12 carbon atoms. The method is
10 particuiarly useful for breéerving the crispness and
thereby prolonging the shelf life of cereal and/or
starch based snack foods. :
Detailed Description of the Invention
The present invention relates to a method for
15 reducing the rate of moisture transmission into and
out of foods. The invention is particularly useful
for protecting the crisp texture of dry cereal and/or
starch-based snack foods. This advantage is achieved
by applying a coating of polyol fatty acid polyesters
20 onto the surface of the finished products prior to
packaging.

It has now been surprisingly discovered that
polyol fatty acid polyesters having a fatty acid chain
length of predominantly Cj;2 or longer are more highly

25 resistant to water vapor transport than conventional
triglycéride oils. In fact, sucrose polyesters
comprised principally of Cig and Cig chain-length
fatty acids are approximately 2.5-fold more resistant
to water vahor transmission than conventional

30 triglyceride oils of a similar fatty acid composition
(e.g., soybean oil, canola oil). As a consequence,
the rate of moisture absorption into a polyol
polyester-coated snack food product is significantly

—
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30 cooking fat is disclosed made with 50% i quid sucrose polyester and 50%
cocoa. butter; the sucrose polyester is an average 7.5 ester of sucrose and
oleic acid. U 'S. Patent 4,005, 196 to Jandacek, issued January 25, 1977,

di scl oses a conbination of liquid polyol -3- polyesters, anti-anal

| eakage agents, and fat-soluble vitam ns. Exanple VI discloses a cooking
fat made with 70% sucrose octaoleate and 30% sucrose octastearate. 5
U S. Patent 4,034,083 to Mattson, issued July 5 1977, di-scloses polyol
fatty acid polyesters fortified with fat- sol ubl e V|tan1ns and used in food
or:

slower relative to a triglyceride-coated product. The
net effect is an extended storage life for the polyol
polyester—coated snack food.

The present invention, then, is a method for

5 reducing the rate of the moisture transmission into
and out of foods comprising coating the surface of the
foods with a coating comprising an effective amount of
polyol fatty acid esters, wherein the polyol fatty .

 acid esters have at least 4 fatty acid ester groups,
10 and wherein at least about 80% of the fatty acids:
‘contain not less than 12 carbon atoms. Sucrose is a
preferred polyol. '
' For a given coating composition, better moisture
barrier properties are ocbtained by repiacing at least
15 part of the triglyceride in the coating with an equal
amount of polyol fatty acid esters. Preferably, a
coating according to the present invention comprises
at least about 25% polyol fatty acid esters, more
preferably at least about 50%, and more preferably at
20 least about'75%. To obtain the maximum reduction in
the rate of moisture transmission, most preferably the
,coating comprises about 100% polyol fatty acid esters.
The present coatings can be flavored in different
- ways, for example, chocolate, vanilla, peanut.butter,
25 or dairy-flavored. Any flavored fatty-based coating
can be made.

In addition to the polyol fatty acid esters, the
present coatings can contain any conventional coating
ingredients, such as triglycerides, dairy products

30 (e.g., yogurt or cream), sweeteners, chocolate, or
other coating ingredients known to the art.
Polvol Fatty Acid Polveste

The polyol fatty acid polyesters suitable for use

in the present invention are selected from the group
35 consisting of sugar fatty acid polyestefs and sugar

—
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pharsaceutical conpositions for treating and/or preventing
hyperchgl est erol emi a. Cooking oils and 10 plastic shortenings are

specifically nmentioned. In Exanple V, Mttson discloses a plastic
shortening said to be suitable for use in frying and other types of
cooki ng, the shortening containing 40% xylitol pentaol eate. 15 None

of these references suggests that polyol fatty acid polyesters are nore
effective at reducing noisture transmi ssion than triglycerides, and none
suggest s t hat partlcular fatty acid conpositions are required for this
benefit. 20 I's, therefore, an object ot6The present invention to

provie, s o for s ehedaf gty ok TR AT AL LR,
. Sugar or sugar alcohol fatty acid polyesters
comprise sugars or sugar alcohols, and fatty acids.
The term "sugar" is used herein in its conventional
5 sense as generic to mono- and disaccharides. The term
- "sugar alcohol” is also used in its conventional sense
as géneric to the reduction product of sugars wherein
the aldehyde or ketone group has been reduced to an
alcohol. The sugar or sugar alcohol must contain at
10 least 4 hydroxyl groups. The faﬁty_ acid ester |
'~ compounds are prepared by reacting a monosaccharide,
disaccharide or sugar alcohol with fatty acids as
discussed below.

Examples of suitable monosaccharides are those

15 containing 4 hydroxyl 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 hydroxyl groups:;

20 however, the sugar alcohol derived from erythrose,
i.e., erythritol, contains 4 hydroxyl groups and is

..thus suitable. Among 5 hydroxyl-containing mono-
saccharides that are suitable for use herein are
glucose, mannose, galactose, fructose, and sorbose. A

25 sugar alcohol derived from sucrose, glucose, or
sorbose, e.g., sorbitol, contains 6 hydroxyl groups
and is also suitable as the alcohol moiety of the
fatty acid ester compound. Examples of suitable
disaccharides are maltose, lactose, and sucrose, all

30 of which contain 8 hydroxyl groups. ]

In preparing sugar or sugar alcochol fatty acid
polyesters of the present invention a sugar or sugar
alcohol compound such as those identified above must
be esterified with fatty acids having from about 2 to

"l :



i nvention to: provide a nethod for preserving the 25 crispness of dry
cereagl and/or starch based snack foods. It is a related object of the
present” i nvention to acconplish the above-mentioned objects by coating the
foods with particular polyol fatty acid 30 polyesters. These and ot her
objects of the invention will becone evident fromthe disclosures herein
Al parts, percentages and ratios used herein are by weight unl ess

ot herwi se i ndi cat ed. -4- Summary of the Invention

-7 =

about 24, preferably from about 4 to about 24, most
preferably from 8 to 22, carbon atoms. The fatty
acids can be derived from suitable naturaily occurring
or synthetic fatty acids and can be saturated or

5 unsaturated, including positional and geometric
isomers (e.g., cis and trans isomers). ,

Importantly, for purposes of réducing the

moisture trénsport'rate, it has been discovered that
at least about 80% of the fatty acids must contain not

10 less than 12 carbon atoms. Preferably at least about
95% of the fatty acids will contain not less than 12
carbon atoms. More preferred are polyol fatty acid
polyesters wherein at least about 90% of the fatty
acids contain not less than 16 carbon atoms, and most

15 preferred at least about 95%. Examples .of such fatty
acids having 12 or more carbon atoms include lauric,

myristic, myristoleic, palmitic, palmitoleic, stearic,
oleic, 1linoleic, linolenic, eleostearic, arachidiec,
arachidonic, behenic, and erucic acid. Preferably at .
20 least about 90% of the fatty acids are selected from
'thé group consisting of palmitic, stearic, oleic,
:1inoleic, behenic, and mixtures thereof.
A characterizing feature of the sugar or sugar
alcohol fatty acid polyesters useful in this invention
25 .is that they predominantly contain at least 4 fatty
acid polyester groups. Sugar or sugar alcohol fatty
acid polyester compounds that contain 3 or less fatty
acid ester groups are digested in the intestinal tract
much in the manner as ordinary triglyceride fats, but
30 sugar or sugar alcohol fatty acid polyester compounds
that contain four or more fatty acid ester groups are
digested to a lesser extent and thus have.desirable
low calorie properties. '

—_—
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The present invention is a method for reducing the rate of noisture

transm ssion into and out. of foods conprising coating the surface of the
foods wth 5 a coating conprising an effective amunt of polyol fatty acid
esters, wherein the polyol fatty acid esters have at |least 4 fatty acid
ester groups, and wherein at |east about 80%'of the fatty acids contain
not |ess than 12 carbon atons. The nethod is 10 particularly useful for
preserving the crispness and thereby prolonging the shelf |ife of cereal
and/ or starch based snack foods. Detailed Description of the Invention The
present invention relates to a nethod for 15 redi®cing the rate of noisture
transm ssion into and out of foqds. The invention is particularly useful

for protecting the crisp texflr&éSokngi EBaEaligRifipolyol fatty acid poly-
esters can cause an undesired anal leakage effect.

U.S. Patent 4,005,195 of Jandacek and U.S. Patent
4,005,196 of Jandacek et al., both incorporated by

5 reference herein, disclose a method of avoiding this
problem by the addition of anti-anal leakage agents to
the liquid polyesters. Therefore, 'a preferred
embodiment of the present invention is a food product
coated ‘with a 1liquid polyocl polyester that -

10 additionally comprises sufﬁicient.anti-anal leakage
agent to prevent leakage of the polyol polyester.
Preferably there is present at least about 3%
anti-anal leakage agent by weight of the polyol
polyester, more preferably between about 3% and about

15 10%.

Polyol fatty acid polyesters having a high
liquid/solid stability have been found to be highly
resistant to anal leakage. By "liquid/solid stability"
is meant that the liquid portion of the polyesters

20 does not readily separate from the solid portion. The
_ polyol polyesters preferably have a liquid/solid
" «stability of at least about 30%, more preferably at
' least about 50%, more preferably at least about 70%,
and most preferably at least about 90%. A minimum

25 solids content in the polyol fatty acid polyesters is
also preferred for anti-anal leakage control. The
polyesters preferably have a solid fat content of at
least about 3% at 100°F (37.BOC), more preferably
between about 3% and about 10%.

30 It is also preferred that the polyol polyesters
have a viscosity at 100°F (37.89C) of at least about
0.5 poise after 10 minutes of steady shear at a shear
rate of 10 seconds~l, more preferably at least about 5
poise, and most preferably at least apout 15 poise.

35 The preferred upper limit of the viscosity of these
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starch-based snack foods." This advantage i s achieved by applying a coating
of ponoI fatty acid polyesters 20 onto the surface of the finished
products prior to packaging. It has now been surprisingly discovered that
polyol fatty acid polyesters having a fatty acid chain | ength of

predom nantly Cl2 or |longer are nore highly 25 resistant to water vapor
transport than conventional triglyceride oils. |In fact, sucrose polyesters
conprised principally of [err] and [err] chain-length fatty acids are
approximately 2.5-fold nore resistant to water vapor transm ssion than
conventional 30 triglyceride oils of a simlar fas+y acid conposition
(e.g., soybean oil, canola oil).  As a consequence, the rate of noisture
absorptlon into a ponoIP?kﬂ%ﬁﬁﬁmﬁ -ivaakontsn8ef PeéaepRGUGntlpsnﬂnuteS of

significantly

10

shear at a shear rate of 10 seconds~l.

Highly preferred polyol fatty acid pblyesters are
sucrose fatty acid polyesters. Preferred sucrose
fatty acid polyesters have the majority of their
hydroxyl groups esterified with fatty acids. Prefer-
ably at least about 85%, and most preferably at least
about 95%, of the sucrose fatty acid esters are
selected from the group consisting of octaesters,
heptaesters and hekaesters, and mixtures thereof.'
Preferably, no more than about 35% of the esters are
hexaesters or heptaesters, and at least about 60% of

" the esters are octaesters. Most preferably, at least

15

20

25

30

about 70% of the;ésters are octaesters. It is also
most preferred that the polyesters have a total
content of penta- and lower esters of not more than
about 3%. o

The preferred iodine value of the sucrose
polyesters is between about 10 and about 60, more
preferably between about 25 and about 60.

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. As an exaﬁple, the
preparation of sucrose fatty acid polyesters is
described in U.S. Patent Nos. 2,831,854, 3,600,186,
3,963,699, 4,517,360 and 4,518,772 (all herein
incorporated by reference).
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slower relative to a triglyceride-coated product. The net effect is an.
extendqd.storage life for the pol yol polyester-coated snack food. The
present” invention, then, is a method for 5 reducing the rate of the
moi.sture transm ssion into-and out of foods conprising coating the surface
of the foods with a coating conprising an effective anount of polyol fatty
acid esters, wherein the polyol fatty acid esters have at |least 4 fatty
acid ester groups, 10 and wherein at |east about 80% of the fatty acids
contain not. | ess than 12 carbon atons. Sucrose is a preferred polyol. For a
gi ven coating conposition, better moisture =10~

Food Applications
The method of the present invention for lowering
the rate of moisture transmission is applicable to
many kinds of food compositions. Dependiné on the
5. particular food use, the method can be used either to
retard moisture absorption, retard moisture loss, or
both. '
For example, in'a preferred embodiment of the
present invention, dry cereal and/or starch-based
10 snack foods can be. sprayed. with a coating of polyol.
polyesters to preserve the crispness of the foods.
Cereal-based snack foods include the snack foods made
from wheat, rye, barley, rice and other cereal grains.
- These snack foods include soda or saltine crackers,
15 butter-thin crackers, milk crackers, cheese crackers.
and pretzels. Starch-based snack foods include the
snack foods made from potatoes, corn, and other
starch-containing plants. These snack foods include
20 potato chips, corn chips, tortilla chips, taco chips,
and shoestring potatoes.
Breakfast cereals are another preferred product
.of the invention. By applying the present coating to
the surface of breakfast cereals, the cereals absorb
o5 milk more slowly and thus stay crisper longer.
Another use for the method of the present inven-
tion is with dehydrated food products such as
dehydrated .fruits, vegetables, and meats. The present
‘method protects these foods against moisture absorp-
30 tion and prolongs their storage life. Similarly, it
is important to prevent moisgure'absorption with dry
fruits such as raisins, prunes and dates, because
moisture absorption causes the fruits to become sticky
and clump together.

U
—
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barrier properties are obtained by replacing at |least 15 part of the
trighkygeride in the coating with an equal anount of polyol fatty acid
esters. Preferably, a coating according to the present invention conprises
at’+| east about 25% pol yol fatty acid esters, nore preferably at |east about
50% and nore preferably at 20 |east about 75% To obtain the maxinum
reduction in the rate of noisture transm ssion, nost preferably the coating
conpri ses about 100% pol yol fatty acid esters. The present coatings can be
flavored in different ways, for exanple, - chocolq}e vani |l a, peanut butter,
25 or dairy-flavored. Any flavored fatty-based coatlng can be made. In

addi tion to the polyol fattypeegﬂ ESLELS aﬁ&levéae%%m@sceaalagéoqaa St Rited

any conventional .coating ingredients, such tri ceri des, I r
%y e method of the 1nveng1g Too muc Qgég() %%&f

_ from these products detracts from their fresh qual;ty.
- Fresh meat and fish can also be protected against
5 moisture loss.

The process is also useful with frozen foods such
'as frozen meats and vegetables to reduce moisture
loss. By reducing the moisture loss from frozen foods
in frost-free freezers, it is possible to reduce the

10 demands made on frozen food package designs.

The codtings of the invention can be used to
reduce moisture transmission into and out of
confectioneries, such as chocolate candy or other
candy. Additionally, nuts can be coated with polyol

15 . polyesters to decrease the rate of moisture
transmission. '

A further use of the method of the invention is
coating bakery products to reduce moisture absorption.
For example, with bakery products such as ice cream

20 cones or food bérs, moisture absorption decreases the
. crispness of the products. Moisture absorption by
. doughnuts can cause their glaze or icing coatings to
weep or run. With cakes, cookies, pastries and
similar baked goods, it is desired to reduce moisture
25 loss to prevent the products from becoming dry and
stale.

The fruits, vegetables, meats and other foods
protected by the method of the invention can be fresh,
frozen, dried, processed, cooked, or in any other form

30 appropriate for the particular food.

The present method for reducing the rate of
moisture transmission into and out of foods includes
reducing the internal migration of moisture from one
component of a heterogeneous food to another. The

35 driving forces for intercomponent water transport are
the same as for moisture exchange between a food and
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30 (e.g., yogurt or cream, sweeteners, chocol ate, or other coating
i ngredi ents known to the art. Polyol Fatty Acid Polyesters The polyol fatty
acid pdl yesters suitable for use in the present invention are selected from
the group 35 consisting of sugar fatty acid pol yesters and sugar al cohol
fatty acid polyesters, and m xtures thereof. Sugar or sugar al cohol fatty
aci d pol yesters conprise sugars or sugar al cohols, and fatty acids. The
term"sugar" is used herein in its conventional 5 sense as generic to nono-
and di saccharides. The term "sugar alcohol” is also used inits .
conventional sense as generic to the reduction=pRoduct of sugars wherein
_ the surrounding environment (i.e., watér vapor.
pressure differential, liquid water concentration
gradient). Thus, the polyol fatty acid polyesters of
the invention can act as a barrier to intercomponent
5 - moisture transport in multicomponent food systems.
For example, it may be desirable to coat a dry pie
crust with sucrose polyesters to pfevent moisture
transmission from a high-moisture pie filling.
Similarly, the invention is useful with toaster
10 pastries and other filled pastries, in which a moist
filling is surrounded by a dry crust or dough.
Methods of Applying the Polvol Polyesters
A coating of polyol polyesters can be applied to
the surface of the present food products by any method
15 known to the art. Examples of suitable methods
include immersing or dipping, spraying or blowing,
pouring, pan coating (e.g. in a revolving pan),
brushing, applying with a roller, rolling around in a
container of coating, using falling film methods,
20 'enrobing and curtain coating. Combinations of these
methods can also be used. A thin continuous, uniform
.coating is most preferred.
A preferred coating method is immersion, which
can be done with or without the application of heat.
25 For example, a snack food such as a cracker can be
immersed in a container of liquid or melted polyol
polyester, then allowed to drain, leaving a thin,
continuous surface coating. Alternatively, a thin
coating of polyol polyester can be applied to the
30 surface of a cereal or starch-based snack food by
frying the food in a polyol polyester frying medium.
Upon removal of the food from the frying medium, a
coating or film of sucrose polyester will remain on
the surface, thereby acting as a barrier to moisture
35 absorption. Frying is generally done at a temperature

T
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t he_al dehyde or ketone group has been reduced to an al cohol. The sugar or
sugar al cohol nust contain at 10 [|east 4 hydroxyl groups. The fatty acid
ester conpounds are prepared by reacting a nonosacchari de, disaccharide or
sugar -al cohol with fatty acids as discussed bel ow. Exanples of suitable
nonosacchari des are those 15 containing 4 hydroxyl groups such as xyl ose,

arabi nose, and ribose; the sugar alcohol derived fromxylose, i.e.,

xylitol, is also suitable. The nonosaccharide erythrose is not suitable for
the practice of this invention since it only contains 3 hydroxyl groups; 20
however, the sugar al cohol derived fromerythreas-i.e. erythritol

contalns 4 hydroxyl groups and ‘s thus suitable. Anong 5
hydr oxyl - cont ai ni ng non@ety&eohéﬁﬁﬂﬁs(ﬂﬁé?carGHGUﬁDQBFe(?@ﬂ°§%e fhezefonee

immersing at a temperature below 250°F (121°C) does
not include frying.

Spraying can be done by atomizing liquid or

5 melted polyol polyesters with a stream of air, with an
aerosol, or using hydraulic techniques. Spraying can
be in the form of a fine mist or spray or in coarse
droplets. Various types of spray devices and spray
nozzles (atomizers) are described in Perry & Chilton,

10 Chemical Engineers' Handbook, S5th Edition, pp.-18—49
to 18-50 and 18-61 to 18-64, McGraw-Hill, New York
(1973). The spray nozzles include hollow core, solid
core, oval-orifice fan, deflector jet, impinging jet,
byépass, ahd poppet. The polyol polyesters can be
ij5 Sprayed on the foods in liquid form; or as a powder
and subsequently melted to make a continuous coating.
The foods can be tumbled and sprayed simultaneously to
ensure uniform coating, for example in a rotating
drum.
20 Spraying can be done before or after other food
processing as appropriate, as long as a polyol
-polyester coating is left on thé foods after
processing is done. As an example, polyol polyester
can be applied to most snack foods by diréctly
25 spraying onto the surface after frying or baking the
- product.

In falling film methods, the food passes through
and is enrobed by a falling film of liquid or melted
polyol polyester. In a similar method, curtain

. ) 30 coating, polyol polyester is extruded in the form of a
molten sheet which is caused to envelop the food
product to be coated, usually with the aid of suction.

Following application Dby spraying, enrobing,
immersing or other method, excess polyol polyester can

35 be removed from the surface of the foods, if

necessary, by draining, air drying with hot or cool
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gl ucose, mannose, gal actose, fructose, and sorbose.- A 25 sugar al cohol
deriyved-from sucrose, glucose, or sorbose, e.g., sorbitol, contains 6
-hydroxyl groups and is also suitable as the al cohol noiety of the fatty
‘acid est'er conpound. Exanples of suitable disaccharides are naltose,

| act ose, and sucrose, all 30 of which contain 8 hydroxyl groups. In
preparing sugar or sugar alcohol fatty acid polyesters of the present

i nvention a sugar or sugar al cohol conpound such as those identified above
nmust be esterified with fatty acids having fromabout 2 to -7- about 24,
preferably fromabout 4 to about 24, nost =14~

air, infrared drying, or using another drying method
known to the art. . '

Various methods for applying edible'cbatings to

foods are discussed in Daniels, Edible Coatings and

5 Soluble Packaging, Noyes Data Corp., Park Ridge, NJ

(1973}.
Analytical ﬁethods
I. Viscosity Measurement of the Polyol Fatty Acid
Polyesters ‘
10 A. s;mp;'e Preparation

The polyester sample is melted in a hot water
bath at greater than 190°F (87.8°C). The melted
polyester is thoroughly mixed and ten grams of the
melted sample is weighed into a vial. The vial is

' 15 covered and then heated in a hot water bath to greater
" than 190°F (87.8°C). The sample is then allowed to
recrystallize at 100°F + 5OF (37.89C + 30C) for 24
hours in a constant temperature room; After the 24
hour time period has elapsed, the sample is taken to
‘20 the viscometer and the viscosity is measured. .
B. Ferranti-shirley Viscometer Operation

: Procedure
A Ferranti-shirley viscometer (Ferranti Electric,

Inc., 87 Modular Ave., Commack, NY 11725) equipped
25 Wwith a 600 g torque spring is used for the viscosity
measurement. A cone is put into place, and the
viscometer temperature is adjusted to 1009F (37.8°C).
The chart recorder is calibrated, and the gap between
the cone and plate is set. The cone speed is checked,
30 and the cone and plate temperatures are equilibrated
to 1009F (37.8°C). The panel controls are set.
sufficient sample is placed between the plate and the
cone so that the gap is completely filled. The

heet Has Been Reﬁaced

BT ' o



preferably from8 to 22, carbon atons. The fatty acids can be derived.from
suitable naturally occurring or synthetic fatty acids and can be saturated
or 5 a&nsaturated, including positional and geonetric isoners (e.g.,

ci-s ‘and trans |soners) | mportantly, for purposes of reducing the noisture
transport rate, it has been discovered that at |east about 80%of the fatty
acids nust contain not 10 less than 12 carbon atons. Preferably at |east
about 95% of the fatty acids will contain not |less than 12 carbon atons.
More preferred are polyol fatty acid polyesters wherein at |east about 90%
of the fatty acids contain not |ess than 16 carbdd-at ons, and nost 15
preferred at | east about 95% Exanpl es _of such fatty, acids haV|ng or
more carbon atoms incl udeePRRFAtITEMAS §ﬂﬂ@weﬁyFPsFGFéiﬁlz%a§ﬁ1%?% (37.8°C)

palmtoleic, stearic, for about 30 seconds. The test is started by
' selecting the rﬁm for 10 seconds-l sheér rate and
recordihg on the strip chart recorder. The shear
stress is recorded at 10 minutes after the point at
5 which the shear stress reaches the maximum value.
Viscdsity (poise) = shear stress (dynes/cmz) divided
by shear rate (seconds~l).
II. Licquid/Solid Stability Measurement of the Polvol
Fatty Acid Polyesters '

10 The polyester sample is heated in a hot water
bath at greater than 1900F (87.80C) until it ~
completely melts and is then thoroughly mixed. The
sample is then poured into centrifuge tubes at 100°F
(37.8°C). The samples then are allowed to recrystal-

15 lize for 24 hours at 100°F (37.8°C) in a constant
temperature room. The samples are thenlcentrifuged at
60,000 rpm for one hour at 100°9F (37.8°C). The force
on the samples is 486,000 g's. The percent liquid
separated is then measured by comparing the relative

20 heights of the liquid and solid phases. Liquid/solid

+.stability (%j = 100 x (total volume of sample - volume
of liquid that separated)/total volume of sample.
III. Solid Fat Content Measurement y
Before determining SFC values, the polyol fatty

25 acid polyester sample is heated to a temperature of
1580F (70°C) or higher for at least 0.5 hours or until
the sample is completely melted. The melted sample is
then tempered at a temperature of 400F (4.4°C) for at.
least 72 hours. After tempering, the SFC value of the

30 Sample at a temperature of 1000F (37.8°C) is
determined by pulsed magnetic resonance. The method
for determining SFC values by pulsed magnetic
resonance is described in Madison and Hill,

e —
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olei.c, linoleic, linolenic, eleostearic, arachidic, arachidonic, behenic,
and eruycic acid. Preferably at 20 Ieast about 90@6of the fatty acids are
sel ectéd fromthe group consisting of palmitic, stearic, oleic, linoleic,
beheni ¢, and m xtures thereof. A characterizing feature of the sugar or
sugar al cohol fatty acid polyesters useful in this invention 25 is that

t hey predom nantly contain at least 4 fatty aci-d pol yester groups. Sugar or
sugar al cohal fatty acid polyester conmpounds that contain 3 or less fatty
acid ester groups are digested in the intestinal  tract much in the nanner
as ordinary triglyceride fats, but 30 sugar or'EUEhr al-cohol fatty acid

pol yest er conpounds tha%%%,f q;bc{ly %%I d(ce_)s,t8 r %r %a
digested to a | esser exften al o ﬁ}oper I"€s.
(herein incorporated by reference) Measurement of
SFC by pulsed magnetic resonance is also descrlbed in
A.0.C.S. Official Method cd. 16-81, Official Methods
5 and Recommended Prectices.og The American Oil Chemists
Society, 3rd EA4., 1987 (herein incorporated by
reference) R
IV. Fatty Acid Com2051tlog of Polyol Polvesters
Fatty acid comp051tipn (FAC) of the polyester is
10 determined by gas chromatography, using a
Hewlett-Packard Model S712A gas chroﬁatograph'equipped
with a thermal conductivity detector. and a
Hewlett-Packard Model 7671A automatic sampler. The
chromatographic method used is described in Qfficial

15- Methods and Recommended Practices of the American 0il
' Chemists Society, 3rd Ed., 1984, Procedure Ce 1-62.

V. Ester Distribution of Sucrose Polvesters
The .relative distribution of the individual
octa~, hepta-, hexa- and penta- esters, as well as
20 ¢ollectively the tetra- through mono- esters, of
the polyester can be determined using normal-phase
.high performance 1liquid chromatography (HPLC). A
silica gel-packed column is used in this method to
separate the polyester sample into the'respective
25 ester groupings noted above. Hexane and
methyl-t-butyl ether are used as the mobile phase
solvents. The ester groupings are quantitated using a
‘mass detector (i.e., an evaporative light scattering
detector). The detector response is measured and then
390 normalized to 100%. The individual ester groups are
expressed as a relative percentage.
The following examples are intended only to
further illustrate the invention and are not intended
_ to limit the scope of the invention which is defined
35 by the clainms.
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-8 It is known that liquid polyol fatty acid poly- esters can cause an
undesired anal |eakage effect. U S. Patent 4,005,195 of Jandacek and U. S
Pat ent® 4, 005, 196 of Jandacek et al., both incorporated by 5 reference
herei n, disclose a method of avoiding this problemby the addition of
‘anti-anal |eakage agents to the |iquid polyesters. Therefore, a
preferred enbodi nent of the present invention is a food product coated with
a liquid polyol polyester that 10 additionally conprises sufficient
anti-anal | eakage agent to prevent |eakage of the polyol polyester.
Preferably there is present at |east about 3% ~17-

Example 1
Crackers are surface coated with a thin, uniform

layer of sucrose fatty acid polyester. Sucrose
polyester held in a container is thoroughly melted by

5 raising the temperature to about 1509F (66°C). The
crackers are then immersed 1nto the molten sucrose
polyester and after several seconds of residence time

' . they are removed. The excess sucrose polyester is

allowed to drain from the crackers in a warm ;ir

10 environment, after which the crackers are allowed to
cool to room temperature. The sucrose polyester which
remains on the crackers forms a thin, continuous:
surface coating which is highly resistant to passage
of moisture.
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anti-anal. | eakage agent by weight of the polyol polyester, nore preferably
bet ween about 3% and about 15 10% Polyol fatty acid polyesters having a
high 11 quid/solid stability have been found to be highly resistant to anal
| eakage. By "liquid/solid stability" is meant that the liquid portion of
the pol yesters 20 does not ‘readily separate fromthe solid portion. The
pol yol polyesters preferably have a liquid/solid stability of at |east
about 30% nore preferably at |east about 50% nore preferably at |east
about 70% and nost preferably at |east about 90% A mininum 25 solids
content in the polyol fatty acid polyesters is-dl8so preferred for anti-ana
| eakage control. The polyesters preferably have a solid fat content of at

| east about 3% at [err], nor &hpr sRerese yfatty acid polyester used is made by

esterifying sucrose with a blend of partially
hydrogenated (I.V. 107) .and nearly cdmpletely
hydrogenated (I.V. 8) soybean oil methyl esters, in a
5 45:55 ratio. The polyester has the following
| composition and physical properties:

% 0ctaester 88.1
io % Heptaester S = 11.9
% Hexaester ' ' <0.1
% Pentaester ‘ <0.1
% Lower esters N <0.1
15 .
GC FAC C16 10.1
c18 51.7
Cig:1 20.4
Ci8:2 15.4
20 ‘ ' C18:3 1.1
Others. 1.3
Iodine Value 4722
25 _
Viscosity 44 Poise
Liquid/solid
Stability ' : 94%
30 ' . ‘
SFC Profile 50CF (10°C) 60.8
70°F (21°C) 47.7
80OF (27°cC) 35.5
920F (33°C) 19.6
35 1059F (41°C) 3.0
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bet ween about 3% and about 10% 30 It is also preferred that the

pol yol polyesters have a viscosity at [err] of at |east about 0.5 poise
after «0  mi nutes of steady shear at a shear rate of 10 seconds[err], nore
preferably at | east about 5 poise, and nost preferably at |east about 15
p0|se 35 The preferred upper limt of the viscosity of these -9-
polyesters I s about 800 poise after 10 m nutes of shear at a shear rate of
10 seconds[err]. H ghly preferred polyol fatty acid polyesters are sucrose

fatty acid polyesters. Preferred sucrose 5 fatty acid pol yesters have the
majority of their . -19-
Example 2

Two water vapor transmission studles are
conducted. The first study compares the rate of water
vapor transmission through sucrose polyester oils

5 versus through triglyceride oils. The second study
compares water vapor transmission through different
chain length sucrose polyesters.

_ Water vapor transmission rate (WVTR). A model
system is used to measure WVIR through sucrose

10 Ppolyester and triglyceride oils at 140CF (60°C) and
'1800F (82°C) via a gravimetric procedure. Pyrex glass’
beakers (100 ml) are treated with dichloroocta-
methyltetra siloxane (Surfasil, Pierce Chemical
Company) to convert the polar glass surface to a

is hydrophobic surface. Fifty ml of distilled water is
added to each beaker, after which 10 ml of sucrose
polyester or triglyceride sample is carefully layered
over the water surface. The beakers are weighed and
then placed in a desiccator maintained at 0% relative

20 humidity with CasO4 (Drierite). Thus, a constant
‘water vapor pressure driving force is . maintained
across the quiescent oil layer. Desiccators are
stored at the appropfiate temperature and several -
times over a 48 hour period the beakers are removed

25 and reweighed. Weight loss per unit surface area of
the oil layer (due to evaporation) is plotted against
time and the slope (WVIR) determined via linear
regression. WVTR is the amount of moisture
transferred per unit surface area and time under

30 steady-state conditions (mg Hp0/cm2 hr). All sucrose
polyester and triglyceride samples are run in '
duplicate. .
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hydroxyl groups esterified wth fatty acids. Prefer- ably at |east about
85% and nost preferably at | east about 95% of the sucrose fatty acid
esters® aré selected fromthe group consisting of octaesters, 10

hept aesters and hexaesters, and m xtures thereof. Preferably, no nore than
about 35% of the esters are hexaesters or heptaesters, and at |east about
60% of the esters are octaesters. Mst preferably, at |east about 70% of
the esters are octaesters. It is also 15 nost preferred that the

pol yesters have a total content of penta- and |oyer esters of not nore than
about 3% The preferred iodine value of the sucrdse polyesters is between

about 10 and about 60, nore Zfi+eRr et,g&g?l ytpghgﬁggsfgputtﬁé!&rﬁq' Ao R0.
The pol yol fatty acid pokyesters Syl

polyester oils versug through triglyceride oils. The

following sucrose polyester (SPE) and triglyceride
(TG) oils are used in the first water wvapor

transmission study: :

5 1107 SPE: Liquid sucrose pblyester esterified with
-soybean oil fatty acids. Fatty acid composition:
10.4% Cig:0, 8.3% Ci8:0, 45.8% Cig:1, 32.8% Cig:2,
2.1% Ci8:3 and 0.6% others. Iodine value of 10l.6.
90.5% octaester, 7.7% heptaester. :

10 Canola 90 SPE: Liquid sucrose polyester esterified

- with canola oil fatty acids. Fatty acid composition:
3.7% C16:0, 6.1% C1g8:0, 70.2% C1g:1, 14.4% C1g:2, 0.6%"
Cig:3 and 5.0% others. Iodine value of 89.2. 97.0%
octaester, 3.0% heptaester.

15 IME_SPE: Intermediate melfing, semisolid sucrose-
polyester esterified with soybean oil fatty acids.
Fatty acid composition: 9.6% Cig:0, 51.3% C18:0,
21.3% C18:71, 15.2% Cig:2, 1.0% Cig:3 and 1.6% others.
Iodine value of 47.5. 92.0% octaester, 8.0%
heptaester. Viscosity: 25.9 poise after 10 minutes

20 .of steady'shear at a shear rate of 10 seconds~1l.
Liquid/solid stability: 92.5%.

1107 TG: Liquid soybean oil. Fatty acid composition:
11.0% Cig:0, 4.5% Cig8:0, 45.4% Cig:1, 34.7% Cig:2.,
4.1% C18:3, and 0.3% others. Iodine value: 107.

25 CGapola 90 TG: Liquid canola oil. Fatty acid
composition: 4.3% Cig:0, 2.5% C18:0/ 76.2% Ci8:1,
12.2% C18:2, 2.0% Cig:3, and 2.8% others. Iodine
value: 90. . ‘

' Table 1 below shows the water vapor transmission

30 rates through the different sucrose polyester and
triglyceride samples, measured at 1409F (60°C).
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herein can be prepared by a variety of methods known to those skilled in
the art. These net hods include: transesterification of the polyol with 25
met'hyl? 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. As an exanple, the 30 preparation of sucrose fatty acid polyesters
is described in U S. Patent Nos. 2,831,854, 3,600,186, 3,963,699, 4,517, 360
and 4,518,772 (all herein incorporated by referggce). -10-

Table 1
WVTR Through SPE and.TG Qils

. oil : WVTR (mg. H20/cm?2 hr)
5 1107 SPE 0.11
‘Canola 90 SPE | . 0.11
 IMF SPE 0.09
1107 TG 0.25
Canola 90 TG ' 0.26

10 .
Substantial differences in rate of moisture transfer
through triglyceride and sucrose polYester'oils are
observed. The WVTR through triglycéride at 140°F
(60°C) is approximately 2.3-fold greater than the

15 value through the corresponding sucrose polyester."

The IMF SPE and I107 TG are blended in varying

ratios, and the water vapor transmission rates of the
blends are measured at 140°F (60°C) and 180°F (82°cC).
Table 2 below shows the results.

20
Table 2
_Thro S TG Blends
Blend - Temperature WVTR (mg. H20/cm2 hr)
'100% SPE 140°F (60°C) 0.12.
25 67% SPE/33% TG 1400F (60°C) 0.15
33% SPE/67% TG 1400F (60°C) 0.20
100% TG 1409F (60°C) 0.27
100% SPE 180°F. (820C) 0.33
30 - 67% SPE/33% TG  180OF (82°C) 0.53
33% SPE/67% TG 1800F (829C) ' 0.74
100% TG 180C0F (82°C) 0.87

The results demonstrate that WVTR at 1400F (60°C) and
35 1809F (82°C) decreases steadily as percent sucrose
polyester in the blend is increased. The reduction in

-
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Food Applications The nethod of the present invention for lowering the rate
of npisture transm ssion is applicable to many ki nds of food conpositions.
Dependf ng on the 5 particular food use, the nethod can be used either to
rekiard noi sture absorption, retard noisture |oss, or both. For exanple, in
a preferred enbodi ment of the present invention, dry cereal and/or
starch-based 10 "snack foods can be sprayed with a coating of polyol

pol yesters to preserve the crispness of the foods. Cereal -based snack foods
i ncl ude the snack foods made from wheat, rye, barley, rice and other cerea
grains. These snack foods include soda or salti+®22<rackers, 15 butter-thin

crackers, mlk crackers, cheese crackers and pretzels. Starch-based snack
f oods i ncl ude 't he rate of moisture transfer is most significant at the

higher temperature, decreasing 3-fold as the level of
sucrose polyester is elevated from 0% to 100%.

Water vapor transmission through different chain

5 length suc ose polyesters. The second water vapor
~ transmission study compares the WVIR's of different

chain length sucrose polyesters. The I107 SPE, Canola
90 SPE and IMF SPE described hereinabove are used in
the study. An "S35" SPE is also used, having the

10 - following properties: Fatty ;cid éomposition: 10.0%
C16:0, 5-1% Cig:0, 74.8% Ci1g:1, 8.6% Cig:2, 0.2% Ci3:3
and 1.3% others. Iodine value of 79.1. Mostly liquid
sucrose polyester esterified with soybean oil fatty
acids. 69.0% octaester, 30.0% heptaester.

15 Additionally, samples of sucrose octamyristate,
sucrose octalaurate, and sucrose octacaprylate are
used in the study.

The followinQ Table 3 shows the water vapor
transmission rates through the different sucrose

20 Polyester samples, measured at 1400F (60°C).

. Table 3
Thro SPE Versus Fatty Acid Chai engt
25 : Fatty Acid WVTR
SPE - Chain Length (mg. H20/cm2 hr)

1107 | | . a8 0.12
Canola 90 ' Ccls 0.12
IMF c18 0.12

30 S35 | c18 . 0.12
Sucrose octamyristate C14 0.15
Sucrose octalaurate ¢12 ' 0.18

Sucrose octacaprylate c8 0.44

35 The chain length of fatty acid moieties in S35, IMF,
I107 and Canola 90 SPE's is predominantly Cj1g. The
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snack foods nmade from potatoes, corn, and other starch-containing plants.
These snack foods include 20 potato chips, corn chips, tortilla chips,
taco ChIpS and shoestring potatoes. Breakfast cereals are another

préef erred product of the invention. By applying the present coating to the
surface of breakfast cereals, the cereals absorb 25 nilk nore slowy and
thus stay crisper |onger. Another use for the nmethod of the present inven-
tion is with dehydrated food products such as dehydrated fruits,
veget abl es, and neats. The present nethod protects these foods agai nst

noi sture absorp- 30 tion and prolongs their st®tage life. Sinilarly, it

ai sihe, prunee and. darmt pbcheR 3R PRutl ddodide Hallicke ¥ Rafhrints 13
become sticky almost identical. The WVTR through the sucrose
octamyristate (8Cj14), sucrose octalaurate (8Cjz) and
. sucrose octacaprylate (8Cg) increases exponentially as
5 fatty acid chain length is reduced.
While not intending to be limited by theory, it
'is believed that as the chain length of the sucrose
polyester fatty acids is reduced, the water solubility
or partitioning coefficient is increased. An
10 increased water solubility, in turn, leads to an
increase in WVTR through the oil layer. WVIR is
markedly increased by reducing chain length of the
fatty acid moieﬁies on the sucrose backbone. However,
the rate.of water vapor transport through sucrose
15 polyester is maintained significantly lower than that
of triglycerides as long as the hydrocarbon chain
length of the fatty acids on the sucrose backbone is
C12 or longer. '
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and c}unp together. . Fresh fruits and vegetables can also be protected by<
the method of the invention. Too nmuch water |oss fromthese products d
detracts fromtheir fresh quality. Fresh nmeat and fish can al so be

piotected against 5 noisture |oss. The gggﬁ; s is also useful wth frozen
foods such as frozen neats and veget abl reduce noi sture | oss. By

:redUC|ng the noisture loss fromfrozen foods in. frost free freezers, is
possi ble to redyce the e nefLo fo es
coatings of theglnve%t?%%hggngggdégggg garg éggﬁ E%ﬁ%ngggP ﬂlFﬁPB“‘

and out of into and out of foods comprising coatlng and enveloplng the foods
with a coating comprising an effective amount of polyol fatty
gcid esters, wherein the polyol fatty acid esters have at least 4
fatty acid ester groups, wherein at least 80% of the fatty acids
contain not less than 12 carbon atoms, and wherein the coating is
done by a process selected from the group consisting of spraying,
pouring, pan coating, brushing, applying with a roller, rolling
in a container, using a faliiﬁg film.method, enrobing, curtain
coating, immersing at a temperature below 2S0°F (121°C), and
combinations thereof. '

3

2. A method according to Clalm 1 wherein the coatlng
comprises at least 25% polyol fatty acid esters.

3. A method according to Claim 1 wherein the polyol
polyester has a viscosity at 1009F (37.8°C) of at least 0.5 poise
after 10 minutes of steady shear at a shear rate of 10 seconds~1l.

4. A method according to Claim 1 wherein the polyol fatty
acid esters are sucrose fatty acid esters.

5. A food coated and enveloped with a coating comprising
an effective amount of polyocl fatty acid esters, wherein the
polyol fatty acid esters have at least four fatty acid ester
groups; wherein at least 80% of the fatty acids contain not less
than 12 carbon atoms, and wherein the food is selected from the
group consisting of Dbreakfast cereals, bakery products,
dehydrated foods, fruits, vegetables, meats, frozen foods, filled
pastries, pies, confectioneries, and mixtures thereof.

6. A food according to Claim 5 wherein the polyol is

sucrose.
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confectioneries, such as chocol ate candy or other candy. Additionally, nuts
can,be coated with polyol 15 polyesters .fo decrease the rate of

noi stlire transmission. A further use of the method of the invention is
goati ng bakery products to reduce noisture absorption. For exanple, with
bakery products such as ice cream 20 cones or food bars, noisture

absorption-decrgases t Bpodl | 8PESEEiRG e BIATHCIS . NRL-aY U etﬁlgs%rooc{ﬁ Oﬁsbya

doughnuts can cause their_glaze or 1Ting coatings to weep or ran.” Wt

cakes, codfeakfasts159%83knd sinilar baked goods, it is desired to reduce

noi sture-25 |oss to prevent the products frombecomng dry and stale. The

fruits, vegetah es, neats .and oth f ogds otfected by the nethod of the

i nventi on gan ?e‘ fr&h?ood_ acco_rg{ng ?:o 8£a§m 5 wh%rein the food is a
multicomponent food selected from the group consisting of filled

4_ - pies and filled pastries.

9. A food according to Claim 5 wherein the coating
- comprises at least 25% polyol fatty acid esters.

_ 10. A food selected from the group consisting of cereal-
- based snack foods and starch-based snack foods, and mixtures
‘thereof, wherein the food is coated according to the method of
Claim 1. ' |

 [3900F]
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f1kOZ Slagu érled processed, cooked, or . in._any other form 30 .appropriate for

t he, partlcular food. The present nmethod for reducing the rate of noisture
transnfssion into and out of -foods includes reducing the internal migratidn °
of gnoi sture from one conponent of a heterogeneBus food to another. The 35~
dr|V|ng forces for interconponent water transport are the sane as for

noi sture exchange between a food and -12- the surroundi ng environnent
(i.e., water vapor pressure differential, |iquid water concentration
gradient). Thus, the polyol fatty acid polyesters of the invention can act

as a barrier to interconponent

/

POLYOL POLYESTERS AS A
PROTECTIVE MOISTURE BARRIER FOR FOODS |

Abstract of the Disclosure

The present invention is a method for reducing
the rate of moisture transmission into and out of
foods comprising coating the surface of the foods with
a coating containing an effective amount of polyol
fatty acid esters. The polyol fatty acid esters
have at least 4 fatty acid ester groups, and at least
‘about 80% of the fatty acids contain not less than-12
carbon atoms. The method is particularly useful for
preserving the crispness and thereby prolonging the
shelf life of cereal and/or starch based snack foods.
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5 noisture tyransport in rrultlcorrponent food systens. For exanple, it may be
désirable to coat a dry pi‘e crust with sucrose polyesters to prevent

noi S§ u'%&ﬁh@ lgn noi sture pie filling. Simlarly, the

i nv %W?? O pastries and other filled pastries, in
whi ¢ ) ||§] I l 'l;[bjd d by a dry crust or dough. Methods of
Appl P I g %%é?ﬁ? oating of poly polyesters can be

app! "%@S SLﬁa\g gc, pregent fobd produc

to t Tacley arige F'Oﬁﬁg‘?dabte met hods i ncl ude ra nﬂ@@@" OSI
spr a |ng or bl owi ng E? ( pan coating (e.g. in a revolving pan),

brus |h9ﬂE&ﬁbl&EﬁEﬂHWt Jer rolling around in a container of coating,

UfSI n% Tallrng 111 mnet hods 20 ent obi ng and curtain coating.- Conbi nati ons
of these '
POLYOL POLYESTERS AS A

PROTECTIVE MOISTURE BARRIER FOR FOODS
Jeffrey J. Kester

Technical Field
The field of the invention is protective coatings
for foods, used to reduce the rate of moisture
transmission into or out of the foods. The invention
5 is particularly applicable to dry cereal -and/or
starch-based snack foods, and a method for preserving
the crispnéss of these snack foods by coating the
foods with polyol fatty acid polyesters.
. Background Art |
10 Crispness is a desirable textural attribute of
dry snack foods, and its loss due to the absorption of
‘moisture from the air is a cause of product rejection
'by the consunmer. Absorbed water decreases the
crispness of dry snack foods by plasticizing and
15 softening the starch/protein matrix. Therefore, it
would be desirable to find a method to retard moisture
uptake by these products, thereby maintaining a
desirable crisp texture for a longer period of time
and prblonging product shelf-life. =
20 A method for reducing moisture transmission would
also be useful with foods such as bakery products and
dehydrated fruits, vegetables and meats, where it is
desirable to lower the rate of moisture absorption:;
and foods such as fresh fruits, vegetables and meats,
25 and frozen foods, where it is desirable to reduce
moisture loss.
Foods made with sucrose fatty acid polyesters are
known to the art. U.S. Patent 3,600,186 to Mattson et
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met hods can al so be used. A thin continuous, uniformcoating is nost
preferred. A preferred coating nethod is. i mersion, which can be done with
or without the application of heat. 25 For exanple, a snack food such as a
cracker can be imrersed in-a container of liquid or nelted polyol

pol yester, then allowed to drain, leaving a thin, continuous surface
coating. Alternatively, a thin coating of polyol polyester can be applied
to the 30 surface of a cereal or starch-based snack food by frying the
food in a polyol polyester frying nedium-gpon renoval of the food fromthe
frying medium a coating or filmof sucrose polyester will remain on the
surface, thereby atiinjseged Bugustr lVo 1B734 udesdribesodpwi-calofigi ng is

general |y done atggod €8BfpSE1Efons produced by replacing at least a
portion of the fat content of a conventional food with
a sugar fatty acid polyester or sugar alcohol fatty
5 acid polyester. The polyesters are said to be useful
as a partial or total replacement for normal
triglyceride fat in salad or cooking oils, or plastic
shortenings for use in frying, cake making, bread
making or the like. A plastic shortening is disclosed
10 made with 50% sucrose octastearate. A deep fat frying
oil is disclosed made from erythritol tetraester of
olive oil fatty acid (ETOFA). Also disclosed is pan
frying and deep fat frying of various foods in ETOFA:
potato pieces, eggs, beefsteaks, breaded shrimp and
15 breaded codfish steaks.

European Patent Application 0,236,288 of
Bernhardt, published September 9, 1987, discloses
sucrose polyesters esterified with Cg to Cz2 fatty
acids. The preferred fatty acid composition is said

20 to be 9-12% palmitic, 42-53% stearic, 19-39% oleic,
2-17% linoleic, 0-2% linolenic, 0-2% arachidic, 0-10%
behenic, and 0-2% erucic. The polyesters are
disclosed as being useful in making frying oils, and
foods fried in oils such as potato chips, corn chips,

25 and other fried farinaceous snack foods.

U.S. Patent 4,005,195 to Jandacek, issued January
25, 1977, discloses liquid polyol fatty acid
polyesters and anti-anal leakage agents used for the
treatment of hypercholesterolemia. In Example IV a

30 cooking fat is disclosed made with 50% liquid sucrose
polyester and 50% cocoa butter; the sucrose polyester
is an average 7.5 ester of sucrose and oleic acid.

U.S. Patent 4,005,196 to Jandacek, issued January
25, 1977, discloses a combination of 1liquid polyol

RN W
L
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-13- between [err] and [err]; therefore, imersing at a tenperature bel ow
[err] does not include frying. Spraying can be done by atom zing |liquid or
5 nelted polyol polyesters with a streamof air, with an aerosol, or using
hydraul i c techni ques. Spraying can be in the formof a fine mst or spray
or in coarse droplets. Various types of spray devices and spray nozzles
(atom zers) are described in Perry & Chilton,, 10 Chem cal Engineers
Handbook, 5th Edition, pp. 18-49 to 18-50 and 18-61 to 18-64, McGawHill,
New York (1973). The spray nozzl es includg.hol |l ow core, solid core,
oval -orifice fan, deflector jet, inpinging jet,

polyesters, anti-anal leakage agents, and fat-soluble

vitamins. Example VI discloses a cooking fat made
with 70% sucrose octaoleate and 30% sucrose
‘octastearate. )

5 U.S. Patent 4,034,083 to Mattson, issued July 5,
1977, discloses polyol fatty acid polyesters fortified
with fat-soluble vitamins and used in food or
pharmaceutical compositions for treating and/or
preventihg hypercholesterolemia. Cooking oils and

10, plastic shortenings are specifically mentioned. 1In
Example V, Mattson discloses a plastic shortening said

. to be suitable for use in frying and other types of
cooking, the .shortening containing 40% xylitol
pentaoleate.

15 None of these references suggests that polyol
fatty acid polyesters are more effective at reducing
moisture transmission than triglycerides, and none
suggests that particular fatty acid compositions are
required for this benefit. ,

20 It is, therefore, an object of the present
invention to provide a method for reducing the rate of
moisture transmission into and out of foods.

It is a particular object of the present
invention to provide a method for preserving the

25 crispness of dry cereal and/or starch based snack
foods. '

It is a related object of the present invention
to accomplish the above-mentioned objects by coating
the foods with particular polyol fatty acid

30 polyesters. '

These and other objects of the invention will
become evident from the disclosures herein.

All parts, percentages and ratios used herein are
by weight'unless otherwise indicated.
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by- pass, and poppet. The pol yol polyesters can be 15 sprayed on the foods
inliquid form or as a powder and subsequently nelted to make a conti nuous
coating. The foods can be tunbl ed and sprayed sinultaneously to ensure
uniformcoating, for exanple in a rotating drum 20 Sprayi ng can be
done before or after other food processing as appropriate, as long as a

pol yol polyester coating is |left on the foods after processing is done. As
an exanpl e, polyol polyester can be applied to nost snack foods by directly
25 spraying onto the surface after frylng or baking the product. In
falling filmnethods, the food passes through and is enrobed by a falling

filmof liquid or mel t ed pol yol fiima@yt 8F- thd Pndddigd method, curtain
| The present invention is a method for reducing
the rate of moisture transmission into and out of
foods comprising coating the surface of the foods with
5 a coating comprising an effective amount of polyol
fatty acid esters, wherein the polyol fatty acid
esters have at least 4 fatty acid ester groups,
and wherein at least about 80% of the fatty acids
contain not less than 12 carbon atoms. The method is
10 particuiarly useful for preserving the crispness and
thereby prolonging the shelf life of cereal and/or
starch based snack foods. .
Detailed Description of the Invention
The preSent invention relates to a method for
15 reducing the rate of moisture transmiésion into and
out of foods. The invention is particularly useful
for protecting the crisp texture of dry cereal and/or
starch-based snack foods. This advantage is achieved
by applying a coating of polyol fatty acid polyesters
20 onto the surface of the finished products prior to
packaging.

It has now been surprisingly discovered that
polyol fatty acid polyesters having a fatty acid chain
length of predominantly C3z or longer are more highly

25 resistant to water vapor transport than conventional
triglyceride oils. In fact, sucrose polyesters
comprised principally of Cjg and Cig chain-length
fatty acids are approximately 2.5-fold more resistant
to water vapor transmission than - conventional

30 triglyceride'oils of a similar fatty acid composition
(e.g., soybean oil, canola oil). As a consequence,
the rate of moisture absorption into a polyecl
polyester-coated snack food product is significantly
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30 coating, polyol polyester is extruded in the formof a nolten sheet
which is caused to envelop the food product to be coated, usually with the
aid of suction. Follow ng application by spraying, enrobing, inmersing or
ot her nmethod, excess pol yol polyester can 35 be renoved fromthe surface of
the foods, if necessary, by draining, air drying with hot or cool -14-
air, infrared drying, or using another drying nethod known to the art.
Vari ous nethods for applying edible coatings to foods are discussed in
Dani el s, Edible Coatings and 5 Sol ubl e Pagkagi ng, Noyes Data Corp., Park -
Ri dge, NJ

slower relative to a triglyceride~coated product. The

net effect is an extended storage life for the polyol
polyester-coated snack food.

The present invention, then, is a method for

5 reducing the rate of the moisture transmission into
and out of foods comprising coating the surface of the
foods with a coating comprising an effective amount of
polyol fatty acid esters, wherein the polyol fatty
acid esters have at least 4 fatty acid ester groups,

10 and wherein at least about 80% of the fatty acids
‘contain not less than 12 carbon atoms. Sucrose is a
preferred polyol.

For a given coating composition, better moisture
barrier properties are obtained by replacing at least

15 part of the triglyceride in the coating with an equal
amount of polyol fatty acid esters. Preferably, a
coating according to the present invention comprises
at least about 25% polyol fatty acid esters, more
preferably at least about 50%, and more preferably at

20 least about 75%. To obtain the maximum reduction in
the rate of moisture transmission, most preferably the
coating comprises about 100% polyol fatty acid esters.

The present coatings can be flavored in different
ways, for example, chocolate, vanilla, peanut butter,

25 or dairy-flavored. Any flavored fatty-based coating
can be made. _ _

In addition to the polyol fatty acid esters, the
present coatings can contain any conventional coating
ingredients, such as triglycerides, dairy products

30 (e.g., yogurt or cream), sweeteners, chocolate, or
other coating ingredients known to the art.

The polyol fatty acid polyesters suitable for use
in the present invention are selected from the group

35 consisting of sugar fatty acid polyesters and sugar
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(1973). Analytical Methods I. Vi scosity Measurenent of the Polyol Fatty
Aci d Pol yesters 10 A Sanpl e Preparation The pol yester sanple is
nelted in a hot water bath at greater than [err]. The nelted pol yester is
t horoughly m xed and ten grans of the nelted sanple is weighed into a vial.
The vial is 15 covered and then heated in a hot water bath to greater than
[err]. The sanple is then allowed to recrystallize at [err] for 24 hours
in a constant tenperature room After the 24 hour tine period has el apsed,
the sanple is taken to 20 the visconmeter gpd the viscosity is nmeasured. B
Ferranti-Shirley Visconeter Operation

alcohol fatty acid polyesters, and mixtures thereof.
Sugar or sugar alcohol fatty acid polyesters

comprise sugars or sugar alcohols, and fatty acids.
The term "sugar" is used herein in its conventional

5 .sense as generic to mono~ and disaccharides. The term
*sugar alcohol" is also used in its conventional sense
as generic to the reduction product of sugars wherein
the aldehyde or ketone group has been reduced to an
alcohol. The sugar or sugar alcochol must contain at

10 least 4 hydroxyl groups. The fatty acid ester
compounds are prepared by reacting a monosaccharide,
disaccharide or sugar alcohol with fatty acids as
discussed below.

Examples of suitable monosaccharides are those

15 containing 4 hydroxyl 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 hydroxyl groups:

20 however, the sugar alcohol derived from erythrose,
i.e. erythritol, contains 4 hydroxyl groups and is
thus suitable. Among 5 hydroxyl-containing mono-
saccharides that are suitable for use herein are
glucose, mannose, galactose, fructose, and sorbose. A

25 sugar alcohol derived from sucrose, glucose, or
sorbose, e.g., sorbitol, contains 6 hydroxyl groups
and is also suitable as the alcohol moiety of the

- fatty acid ester compound. Examples of suitable
disaccharides are maltose, lactose, and sucrose, all

30 of which contain 8 hydroxyl groups. _

In preparing sugar or sugar. alcohol fatty acid
polyesters of the present invention a sugar or sugar
alcohol compound such as those identified above must
be esterified with fatty acids having from about 2 to

This is the replacement shaet

Date: 5 2 ang agg



Procedure A Ferranti-Shirley visconeter (Ferranti Electric, Inc., 87
Mbdul ar Ave., Commack, NY 11725) equi pped 25 with a 600 g torque spring is
used for the viscosity measurement. A cone is put into place, and the
vi sconmeter tenperature is adjusted to [err] The chart recorder is
calibrated, and the gap between the cone and plate is set. The cone speed
I s checked, 30 and the cone and plate tenperatures are equilibrated to
[err]. The panel controls are set. Sufficient sanple is placed between
the plate and the cone so that the gap is conpletely filled. The
temperature is allowed to stabilize at [err]

about 24, preferably from about 4 to about 24, most

preferably from 8 to 22, carbon atoms. The fatty

acids can be derived from suitable naturally occurring

or synthetic fatty acids and can be saturated or

5 unsaturated, including positional and geometric

isomers (e.g., cis and trans isomers).

Importantly, for purposes of reducing the
moisture transport rate, it has been discovered that
at least about 80% of the fatty acids must contain not

10 less than 12 carbon atoms. Preferably'at least about
95% of the fatty acids will contain not less than 12
carbon atoms. More preferred are polyol fatty acid
polyesters wherein at least about 90% of the fatty
acids contain not less than 16 carbon atoms, and most

15 preferred at least about 95%. Examples of such fatty

" acids having 12 or more carbon atoms include lauric,
myristic, myristoleic, palmitic, palmitoleic, stearic,
oleic, linoleic, linolenic, eleostearic, arachidic,
arachidonic, behenic, and erucic acid. Preferably at

20 least about 90% of the fatty acids are selected from
the group consisting of palmitic, stearic, oleic,
linoleic, behenic, and mixtures thereof.

A characterizing feature of the sugar or sugar
alcohol fatty acid polyesters useful in this invention

25 is that they predominantly contain at least 4 fatty
acid polyester groups. Sugar or sugar alcohol fatty
acid polyester compounds that contain 3 or less fatty
acid ester groups are digested in the intestinal tract
much in the manner as ordinary triglyceride fats, but

30 sugar or sugar alcohol fatty acid polyester compounds
that contain four or more fatty acid ester groups are
digested to a lesser extent and thus have desirable
low calorie properties.
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for about 30 seconds.- The test is started by selecting the rpmfor 10
[err] shear rate and recording on the strip chart recorder. The shear
stress is recorded at 10 minutes after the point at 5 which the shear
stress reaches the maxi num val ue. Viscosity (poise) = shear stress

(dynes/cnR) divided by shear rate [err]. Il. Liquid/Solid Stability
Measurenment of the Polyol Fatty Acid Pol yesters 10 The pol yester
sanple is heated in a hot water bath at greater than [err] until it
conpletely nelts and is then thoroughly n1xed The sanple is then poured
into centrifuge tubes at [err] [err]. The sanples then are allowed to
recrystal- 15 |i ze for at rrls a erature room
The sanples are then céﬁﬁf? HA;% liquld i Qate CLE-p°f§'

esters can cause an undesired anal leakage effect.
U.S. Patent 4,005,195 of Jandacek and U.S. Patent
4,005,196 of Jandacek et al., both incorporated by
5 reference herein, disclose a method of avoiding this

problem by the addition of anti-anal leakage agents to
the 1liquid polyesters. Therefore, a preferred
embodiment of the presené invention is a food product
coated 'with a liquia .pelyol_ polyester that

10 additionally comprises sufficient anti-anal leakage
agent to prevent leakage of the polyol polYester.
Preferably there is present at least about 3%
anti~-anal 1leakage agent by weight of the polyol
polyester, more preferably between about 3% and about

15 10%.

"Polyol fatty acid polyesters 'heving a high
liquid/solid stability have been found to be highly
resistant to anal leakage. By "liquid/solid stability"
is meant that the liquid portion of the polyesters

20 does not readily separate from the solid portion. The
polyol polyesters preferably have a liquid/solid
stability of at least about 30%, more preferably at
least about 50%, more preferably at least about 70%,'
and most preferably at least about 90%. A minimum

25 s8olids content in the polyol fatty acid polyesters is
also preferred for anti-anal leakage control. The
polyesters preferably have a solid fat content of at
least about 3% at 100°F (37.8°C), more preferably
between about 3% and about 10%.

30 : It is also preferred that the polyol polyesters
have a viscosity at 1009F (37.89C) of at least about
0.5 poise after 10 minutes of steady shear at a shear

" rate of 10 seconds~1l, more prefefably at least about 5
poise, and most preferably at least about 15 poise.

35 The preferred upper limit of the viscosity of these
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60, 000 rpm for one hour at [err]. The force on the sanples is 486, 000
g's. The percent liquid separated is then neasured by conparing the
relative 20 heights of the liquid and solid phases. Liquid/solid stability
(%9 = 100 x (total volune of sanple - volunme of liquid that

separated)/total volune of sanple. Ill. Solid Fat Content Measurenent

Bef ore determ ning SFC val ues, the polyol fatty 25 acid polyester sanple is
heated to a tenperature of [err] or higher for- at least 0.5 hours or until
the sanple is conpletely nelted. The neIth*§anple is then tenpered at a
tenperature of [err] for at |least 72 hours.” After tenpering, the SFC val ue

of the 30 sanpl e FHo13estERe’ alsUlHRit [ﬁd]p' éiegﬁiég'n?g gxngggegfmagnetic
resonance. The metfiod FQUeLELIL N 10, S 6 aiconai-3u 2o0 MeONC G

Highly preferred polyol fatty acid polyesters are

sucrose fatty acid polyesters. Preferred sucrose

5 fatty acid polyesters have the majority of their
hydroxyl groups esterified with fatty acids. ' Prefer-
ably at least about 85%, and most preferably at least
about 95%, of the sucrose fatty acid esters are
selected from the group consisting of octaesters,

10 heptaesters and hexaesters, and mixtures thereof.
Preferably, no more than about 35% of the esters are
hexaesters or heptaesters, and at least about 60% of
the esters are octaesters. Most preferably, at least
about 70% of the esters are octaesters. It is also

15 most preferred that the polyesters have a total
content of penta~ and lower esters of not more than
about 3%.

The preferred iodine wvalue of the sucrose
polyesters is between about 10 and about 60, more

20 Preferably between about 25 and about 60.

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

25 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. As an example, the

30 preparation of sucrose fatty acid polyesters is
described in U.S. Patent Nos. 2,831,854, 3,600,186,
3,963,699, 4,517,360 and 4,518,772 (all herein
incorporated by reference).
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resonance is described in Madison and Hill, -16- J. Arer. G| Chem Soc.
vol. 55 (1978), pp. 328-31 (herein incorporated by reference). Measurenent
of SFC by pul sed magnetic resonance is also described in AOC S Oficia
Met hod Cd. 16-81, Oficial Methods 5 and Recommended Practices of The
Arerican G| Chem-sts Society, 3rd Ed., 1987 (herein incorporated by
reference). IV. Fatty Acid Conpositi.on of Polyol Polyesters Fatty acid
conmposition (FAC) of the polyester is 10 determined by gas

chromat ography, using a Hew ett-Packard Nphdel S712A gas chromat ograph
equi pped : '

Food Applications

The method of the present invention for lowering
the rate of moisture transmission is applicable to
many kinds of food compositions. Depending on the

5 particular food use, the method can be used either to
retard moisture absorﬁtion, retard moisture loss, or
both.

For example, in a preferred embodiment of the
present invention, dry cereal and/or starch-based

10 snack foods can be sprayed with a coating of polyol
polyesters to preserve the crispness of the foods.
Cereal-based snack foods include the snack foods made
from wheat, rye, barley, rice and other cereal grains.
These snack foods include soda or saltine crackers,

15 butter-thin crackers, milk crackers, cheese crackers
and pretzels. Starch-based snack foods include the .
snack foods made from potatoes, corn, and other
starch-containihq plants. These snack foods include

20 potato chips, corn chips, tortilla chips, taco chips,
and shoestring potatoes.

Breakfast cereals are another preferred product
of the in#entioﬁ. By applying the present coating to
the surface of breakfast cereals, the cereals absorb

25 milk more slowly and thus stay crisper longer.

Another use for the method of the present inven-
tion is with déhydrated food products such as
dehydrated fruits, vegetables, and meats. The present
‘method protects these foods against moisture absorp-

30 tion and prolongs their storage life. Similarly, it
is importént to prevent moisture absorption with dry
fruits such as raisins, prunes and dates, because
moisture absorption causes the fruits to become sticky
and clump together. '
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wth a thermal conductivity detector and a Hew ett-Packard Mddel 7671A
automati c sanpler. The chromat ographi ¢ nmethod used is described in official
15 Met hods and Recommended Practices of the American G| Chem sts Society,
3rd Ed., 1984, Procedure Ce 1-62. V. Ester Distribution of Sucrose

Pol yesters The relative distribution of the individual octa-, hepta-, hexa-
and penta- esters, as well as 20 collectively the tetra- through nono-
esters, of the polyester can be determ ned using nornal -phase high
performance |iquid chromatography (HPLC) -jA-silica gel -packed colum is
used in this method to separate the pol yester sanple into the respective 25
ester groupi ngs noteBresbofxuits Hndaivegeinblest byh-dldmithd patdrectade used

as the nmobile phagg gakvaBthed THE €RECINGEMHBAIS RS A akALd Mgi N 2
from these products detracts from their fresh quality.
Fresh meat and fish can also be protected against

5 moisture loss. '

The process is also useful with frozen foods such
as frozen meats and vegetables to reduce moisture
loss. By reducing the moisture loss from frozen foods
in frost-free freezers, it is possible to reduce the

10 demands made on frozen food package designs.

The coatings of the invention can be used to
reduce moisture transmission into and out of
confectioneries, such as chocolate candy or other
candy. Additionally, nuts can be coated with polyol

15 polyesters to decrease the rate of moisture
transmission.

A further use of the method of the invention is
coating'bakery products to reduce moisture absorption.
For example, with bakery products such as ice cream

20 cones or food bars, moisture absorption decreases the
criépness of the products. Moisture absorption by
doughnuts can cause their glaze or icing coatings to
weep or run. With cakes, cookies, pastries and
similar baked goods, it is desired to reduce moisture

25 ° loss to prevent the products from becoming dry and
stale. '

The fruits, vegetables, meats and other foods
protected by the method of the invention can be fresh,
frozen, dried, pfocessed, cooked, or in any other form

30 appropriate for the particular food.

'The present method for reducing the rate of
moisture transmission into and out of foods includes
reducing the internal migration of moisture from one
component of a heterogeneous food to another. The

35 driving forces for intercomponent water transport are
the same as for moisture exchange between a food and
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mass detector (i.e., an evaporative light scattering detector). The
detector response is neasured and then 30 nornalized to 100% The
i ndi vidual ester groups are expressed as a relative percentage. The

foll owing exanples are intended only to further illustrate the invention
and are not intended to limt the scope of the invention which is defined
35 by the clains. -17- Exanple 1 Crackers are surface coated with a
thin, uniformlayer of sucrose fatty acid pol yester. Sucr ose pol yester

held in a container is thoroughly nelted_9¥_

the surrounding environment (i.e., water vapor
pressure differential, liquid water concentration
gradient). Thus, the polyol fatty acid polyesters of
the invention can act as a barrier to intercomponent
5 moisture transport in multicomponent food systems.
For example, it may be desirable to coat a dry pie
crust with sucrose polyesters to prevent moisture
transmission from a high-moisture 'pie filling.
Similarly, the invention is useful with toaster
10 pastries and other filled pastries, in which a moist
filling is surrounded by a dry crust or dough.
Methods of Applying the Polyol Polvesters |
‘ A coating of polyoi polyesters can be applied to
the surface of the present food products by any method
15 known to the art. Examples of suitable methods
include immersing or dipping, spraying or blowing,
pouring, pan coating (e.g. in a revolving pan),
brushing, applying with a roller, rolling around in a
container of coating, using falling film methods,
20 enrobing and curtain coating. Combinations of these
methods can also be used. A thin continuous, uniform
coating is most preferréd.
A preferred coating method is immersion, which
can be done with or without the application of heat.
25 For example, a snack food such as a cracker can be
immersed in a container of liquid or melted polyol
polyester, then allowed to drain, leaving a thin,
continuous surface coating. Alternatively, a thin
coating of polyol polyester can be applied to the
30 sSurface of a cereal or starch~based snack food by
frying the food in a polyol polyester frying medium.
Upon removal of the food from the frying medium, a
coating or film of sucrose polyester will remain on
the sufface, thereby acting as a barrier to moisture
35 absorption. Frying is generally done at a temperature
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5 raising the tenperature to about [err]. The crackers are then imersed
into the nolten sucrose polyester and after several seconds of residence
time they are renoved. The excess sucrose polyester is allowed to drain
fromthe crackers in a warmair 10 environnent, after which the crackers
are allowed to cool to roomtenperature. The sucrose polyester which
remains on the crackers forms a thin, continuous surface coating which is
highly resistant to passage of noisture.  The sucrose fatty acid

pol yester used is nade by esterifying sug{g;se with a blend of partially
hydrogenated (I.V. 107) and nearly conpletely ’

between 3259F (163°C) and 5009F (260°C); therefore,
immersing at a temperature below 250°F (121°C) does
not include frying.

Spraying can be done by atomizing liquid or

5 melted polyol polyesters with a streanm of air, with an
aerosol, or using hydraulic techniques. Spraying can
be in the form of a fine mist or spray or in coarse
droplets. Various types of spray devices and spray
nozzles (atomizers) are described in Perry & Chilton,

10 Chemical Engineers' Handbook, 5th Edition, pp. 18-49
to 18-50 and 18-61 to 18-64, McGraw-Hill, New York
(1973) . The spray nozzles include hollow core, solid
core, oval-orifice fan, deflector jet, impinging jet,
by-pass, and poppet. The polyol polyesters can be

15 sprayed'oh the foods in liquid form, or as a powder
and subsequently melted to make a continuous coating.
The foods can be tumbled and sprayed simultaneously to
ensure uniform coating, for example in a rotating
drum.

20 Spraying can be done before or after other food
processing as appropriate, as- long as a polyol
polyester coating is left on the foods after
processing is done. As an example, polyol polyester
can be applied to most snack foods by directly

25 spraying onto the surface after frying or baking the
product.

In falling film methods, the food passes through
and is enrobed by a falling £ilm of liquid or melted
polyol polyester. In a similar method, curtain

30 coating, polyol polyester is extruded in the form of a
molten sheet which is caused to envelop the food
product to be coated, usually with the aid of suction.

Following application by spraying, enrobing,
immersing or other method, excess polyol polyester can

35 be removed from the surface of the foods, if
necessary, by draining, air drying with hot or cool
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hydrogenated (1.V. 8) soybean oil nethyl esters, in a5 45:55 ratio. The
pol yester has the follow ng conposition and physical properties: %

Cct aest er 88.1 10 % Heptaester

11.9 % Hexaester <0.1 % Pent aester
<0.1 % Lower esters ' <0.1 15 GC FAC

Cl16 10.1 C18 51.7 [err] 20. 4
[err] 15.4 20 _ C18: 3 -

1.1 Ohers. 1.3 lodine Val ue

47. 2 Tias

air, infrared drying, or using another drying method
known to the art.
Various methods for applying edible coatings to

foods are discussed in Daniels, Edible céatings and
5 Seoluble Packaging, Noyes Data Corp., Park Ridge, NJ

(1973).

Analytical Methods

I. Viscosity Measurement of the Polyol Fatty Acid -

Polyesters _
10 . A. Sample Preparation

The polyester sample is melted in a hot water
bath at greater than 1909F (87.89C). The melted
polyester is thoroughly mixed and ten grams of the
melted sample is weighed into a vial. The vial is

15 <covered and then heated in a hot water bath to greater
than 190°F (87.8°C). The sample is then allowed to
recrystallize at 1009°F + 50F (37.89C + 39C) for 24
hours in a constant temperature room. After the 24
hour time period has elapsed, the sample is taken to

20 the viscometer and the viscosity is measured.

B. errantji- ey _ Viscomete Operation
Brocedure : :

A Ferranti-shirley viscometer (Ferranti Electric,
Inc., 87 Modular Ave., Commack, NY 11725) equipped

25 with a 600 g torque spring is used for the viscosity
measurement. A cone is put into place, and the.
viscometer temperature is adjusted to 1000F (37.8°C).
The chart recorder is calibrated, and the gap between
the cone and plate is set. The cone speed is checked,

30 and the cone and plate temperatures are equilibrated
to 100°F1(37.SOC). The panel controls are set.
Sufficient sample is placed between the plate and the
cone so that the gap is completely filled. The
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25 Viscosity 44 Poi se 30 -19- Exanple
2 Two wat er vapor transm ssion studies are conducted. The first study
conpares the rate of water vapor transm ssion through sucrose pol yester
oils 5 wversus through triglyceride oils. The second study conpares water
vapor transm ssion through different chain | ength sucrose polyesters. Water
vapor transm ssion rate (WTR). A nodel systemis used to neasure WTR

t hrough sucrose :

-15~

temperature is allowed to stabilize at 100°9F (37.8°C)
for about 30 seconds. The test is started by
selecting the rpm for 10 seconds~l shear rate and
recording on the strip chart recorder. The shear
stress is recorded at 10 minutes after the point at
5 which the shear stress reaches the maximum value.
Viscosity (poise) = shear stress (dynes/cmz) divided
by shear rate (seconds—l).
ITI. Ligquid/Solid Stability Measurement of the Polyol
Fatty Acid Polyesters _

10 The polyester sample is heated in a hot water
bath at greater than 1909F (87.89C) until it
completely melts and is then thoroughly mixed. The
sample is then poured into centrifuge tubes at 100°F
(37.8°C). The samples then are allowed to recrystal-

15 lize for 24 hours at 100°F (37.8°C) in a constant
temperature room. The samples are then centrifuged at
60,000 rpm for one hour at 100°F (37.89C). The force
on the samples is 486,000 g's. The percent liquid
separated is then measured by comparing the relative

20 heights of the liquid and solid phases. Liquid/solid
stability (%) = 100 x (total volume of sample - volume
of liquid that separated)/total volume of sample.

III. a ment
Before determining SFC values, the polyol fatty

25 acid polyester sample is heated to a temperature of
1580F (709C) or higher for at least 0.5 hours or until
the sample is completely melted. The melted sample is
then tempered at a temperature of 40°F (4.4°C) for at
least 72 hours. After tempering, the SFC value of the

30 Sample at a temperature of 100°F (37.89C) is
determined by pulsed magnetic resonance. The method
for determining SFC values by pulsed magnetic
resonance is described in Madison and Hill,
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10 polyester and triglyceride oils at [err] and [err] via a gravinetric
procedure. Pyrex glass beakers (100 ml) are treated with dichl oroocta-
met hyltetra sil oxane (Surfasil, Pierce Chem cal Conpany) to convert the
pol ar gl ass surface to a 15 hydrophobic surface. Fifty m of -distilled
water is added to each beaker, after which 10 ml of sucrose pol yester or
triglyceride sanple is carefully |layered over the water surface. The
beakers are wei ghed and then placed in a desiccator maintained at 0%
relative 20 humdity with [err] (Drierite)yglhus, -a constant water vapor
pressure driving force i's maintained across the quiescent oil |ayer.

Desi ccators are stdrelmet.tbélachenpsoat e velpessmt yre7and peyesag-3inmes
over a 48 hour peripdrd{}e PR orftdd rW“i’@Pe?eﬁxcéir]d NRRueadne W oht

| oss per unit surface area of . )
SFC by pulsed magnetic resonance is also described in

A.0.C.S. Official Method cd. 16-81, Official Methods
5 d Recommended Practices of The rican 0il Chemists

Society, 3rd Ed., 1987 (herein incorporated by

reference).

IV. Fatty Acid'Comgosition of Polyol Polvesters

Fatty acid composition (FAC) of the polyester is

10 determined by  gas chromatography, using . a

Hewlett-Packard Model S712A gas chromatograph equipped

with a thermal conductivity detector and a

Hewlett~Packard Model 7671A automatic sampler. The

chrdmatographic method used is described in 0fficial
15 Methods and Recommended Practices of the American 0il

Chemists Society, 3rd Ed., 1984, Procedure Ce 1-62.

V. Ester Distribution of Sucrose Polyesters

The relative distribution of the individual

octa-, hepta-, hexa- and penta~ esters, as well as
20 ¢Ccollectively the tetra- through mono- esters, of
the polyester can be determined using normal-phase
high performance liquid chromatography (HPLC). A
silica gel-packed column is used in this method to
separate the poiyester sample into the respective
75 ester groupings noted above. Hexane and
methyl-t-butyl ether are used as the mobile phase
solvents. The ester groupings are quantitated using a
mass detector (i.e., an evaporative light scattering
detector). The detector response is measured and. then
30 normalized to 100%. The individual ester groups are
- expressed as a relative percentage.

The following examples are intended only to
further illustréte'the invention and are not intended
to limit the scope of the invention which is defined

35 by the claims.
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the oil layer (due to evaporation) is plotted against time and the sl ope
(WTR) determned via |linear regression. WTR is the anmount of noisture
transferred per unit surface area and tinme under 30 steady-state conditions
(mg [err] hr). Al sucrose polyester and triglyceride sanples are run in
duplicate. -20- Water vapor transm ssion through sucrose polyester oils
versus through triglyceride oils. The follow ng sucrose polyester (SPE) and

triglyceride (TG oils are used in the first water vapor transm ssion
st udy: -

-17~-
Example 1

Crackers are surface coated with a thin, uniform
layer of sucrose fatty acid polyester. Sucrose
polyester held in a container is thoroughly melted by

5 raising the temperature to about 150°F (66°C). The
crackers are then immersed into the molten sucrose
polyester and after several seconds of residence time
they are removed. The excess sucrose polyester is
allowed to drain from the crackers in a warm air

10 environment, after which the crackers are allowed to
cool to room temperature. The sucrose polyester which
remains on the crackers forms a thin, continuous
surface coating which is highlj resistant to passage
of moisture.
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5 1107 SPE: Liquid sucrose polyester esterified with soybean oil fatty
acids. Fatty acid conposition: 10.4%([err], 8. 3% ([err], 45.8%([err], 32.8%
Cl18:2, 2.1%[err] and 0.6% others. 1odine value of 101.6. 90.5% oct aester,
7. 7% heptaester. 10 Canola 90 SPE: Liquid sucrose polyester esterified with
canola oil fatty acids. Fatty acid conposition: 3.7% [err], 6.1%[err],
70.2% [err], 14.4%J[err] 0.6%[err] and 5.0% others. |odine value of 89.2.
97. 0% oct aester, 3.0% heptaester. 15 |IM- SPE: Internediate nelting,

sem solid sucrose polyester esterified witjy soybean oil fatty acids. Fatty
acid conposition: 9.6%]Jerr], 51.3%)C18:6: [err] lodine value of 47.5.

92.0% octaester, 8.0%nacRuSPSEE" fatty SEORA Polyestet R8E8E il hede 16y
m nutes esterifying sucrose with a blend of partially
hydrogenated (I.V. 107) and nearly completely
hydrogenated (I.V. 8) soybean oil methyl esters, in a
5 45:55 ratio. The polyester has the following
composition and physical properties:

% Octaester . 88.1

- 10 % Heptaester : : 11.9
% Hexaester _ ) <0.1
% Pentaester : <0.1
% Lower esters ' - <0.1
15 _ _
GC FAC ﬂ Cclé 10.1
- cis : 51.7
Cig:1 20.4
Ci18:2 15.4
20 - C18:3 1.1
Others . 1.3
Iodine Value ' 47.2
25 '
Viscosity 44 Poise
Liquid/soliad
Stability : _ 94%
30 ,
SFC Profile 500F (10°C) 60.8
' 700F (21°C) 47.7
80OF (27°C) 35.5
o - 920F (339C) 19.6
35 : 105°F (41°C) 3.0
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20 of steady shear at a shear rate of 10 [err]. Liquid/solid stability:
92.5% 1107 TG Liquid soybean oil. Fatty acid conposition: [ERR] 25
Canola 90 TG Li quid canola oil. Fatty acid conposition: 4.3%/[err]
2.5% [err] 76.2% [err] 12.2%[err] 2.0%[err] and 2.8% others. |odine
val ue: 90. Table 1 bel ow shows the water vapor transm ssion 30 rates

t hrough the different sucrose polyester and triglyceride sanples, neasured
at [err]. -21- Table 1 '

-19-

Example 2 :

Two water vapor transmission studies are
conducted. The first study compéres the rate of water
vapor transmission through sucrose polyester oils.

5 versus through triglyceride oils. 'The second study
compares water vapor transmission through different
chain length sucrose polyesters.

Water vapor transmission rate (WVTR). A model
system is used to measure WVTR. through sucrose

10 Ppolyester and triglyceride oils at 140°F (60°C) and
180°F (82°C) via a gravimetric procedure. Pyrex élass
beakers (100 ml) are treated with dichloroocta-
methyltetra siloxane (Surfasil, Pierce Chemical
Company) to convert the polar glass surface to a

15 hydrophobic surface. Fifty ml of distilled water is
added to each beaker, after which 10 ml of sucrose
polyester or triglyceride sample is carefully layered
over the water surface. The beakers are weighed and
then placed in a desiccator maintained at 0% relative

20 humidity with CaSO4 (Drierite). Thus, a constant
water vapor pressure driving force is. maintained
across the quiescent oil léyer. Desiccators are
stored at the appropfiate temperature and several
times over a 48 hour period the beakers are removed

25 and reweighed. - Weight loss per_unit surface area of
the oil layer (due to evaporation) is plotted against
time and the slope (WVTR) determined via 1linear
regression. WVTR is the amount of moisture
transferred per unit surface area and time under

30 steady-state conditions (mg Ha0/cm?2 hr). All sucrose
polyester and triglyceride samples are run in
duplicate.
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W/TR Through SPE and TG Gls GO W/TR (mg. [err]

ht) .5 1107 SPE 0.11 Canola 90 SPE
0.11 | MF SPE . 0.09 1107 TG
0.25 Canola 90 TG ' 0.26 10 Substanti al

differences in rate of noisture transfer through triglyceride and sucrose
pol yester oils are observed. The WTR through triglyceride at [err] [err]
is approximately 2.3-fold greater than the 15 val ue through the
correspondi ng sucrose polyester. The | M--3g& and 1107 TG are bl ended in
varying ratios, and the water vapor transm ssion rates of the blends are
measured at [err] and vapor t smissio through _sucrose

polyvester oils versus through triglyceride oils. The
following sucrose polyester (SPE) and triglyceride
'(TG) oils are used in the first water vapor
transmission study:

S I107 SPE: Liquid sucrose polyester esterified with
soybean o0il fatty acids. Fatty acid composition:
10.4% c16:0,.8.3% Cig:0, 45.8% Cig:1, 32.8% Cig:2.,
2.1% C3g:3 and 0.6% others. Iodine value of 101.6.
90.5% octaester, 7.7% heptaester.

10 Canola 90 SPE: Liquid sucrose polyester esterified
with canola oil fatty acids. Fatty acid composition:
3.7% Ci16:0, 6.1% C18:0, 70.2% C18:1, 14.4% Ci18:2, 0.6%°
Cig:3 and 5.0% others. Iodine value of 89.2. 97.0%
octaester, 3.0% heptaester. '

15 IMF SPE: Intermediate melting, semisolid sucrose
polyester esterified with soybean oil fatty acids.
Fatty acid composition: 9.6% Cjg:0, 51.3% Cig:0.
21.3% C18:1, 15.2% C18:2, 1.0% Ci1g:3 and 1.6% others.
Iodine value of 47.5. 92.0% octaester, 8.0%
heptaester. Viscosity: 25.9 poise after 10 minutes

20 of steady shear at a shear rate of 10 seconds~1.
Liquid/solid stability: 92.5%.

I107 TG: Liquid soybean oil. Fatty acid composition:
11.0% C16:0, 4.5% Cig:0, 45.4% Cig:1, 34.7% Cig:2,
4.1% C18:3, and 0.3% others. Iodine value: 107.

25 Canola 90 TG: Liquid canola oil. Fatty acid
composition: 4.3% C16:0, 2.5% Ci8:0, 76.2% Ci18:1,
12.2% Ci1g8:2, 2.0% C1g:3, and 2.8% others. TIodine
value: 90.

Table 1 below shows. the water vapor transmission

30 rates through the different sucrose polyester and
triglyceride samples, measured at 1409F (60°C).
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Tabl e 2 bel ow shows the results. 20 Table 2 W/TR Through SPE/ TG Bl ends

Bl'end ' Tenper at ure WTR (ng. [err] hr) 100% SPE [err]
0.12 25 67% SPE/ 33% TG [err] . ) 0. 15 33% SPE/ 67% TG [err]
0.20 100% TG [err] 0. 27 100% SPE [err]

0.33 30 67% SPE/ 33% TG [err] 0.53 33% SPE/ 67% TG lerr]
0.74 100% TG [err] 0.87 The results denonstrate that

WTR at [err]

and 35 [err] decreases steadily as percent sucrose

polyester in the blend is increased. The2deduction in

10

15

20

25

30

35

Table 1
WVTR Through SPE and.TG Oils

0il WVTR (mg. H20/cm2 hr)
1107 SPE | ©0.11
Canola 90 SPE 0.11
IMF SPE 0.09
1107 TG T 0.25
Canola 90 TG ' 0.26

Substantial differences in rate of moisture transfer
‘through triglyceride and sucrose polyester'oils are
observed. The WVTR through triglyceride at 140°F
(60°C) is approximately 2.3-fold greater than the
value through the corresponding sucrose polyester.

The IMF SPE and Il107 TG are blended in varying
ratios, and the water vapor t;ansmission rates of the
blends are measured at 140°F (60°C) and 180°F (82°cC).
Table 2 below shows the results.

Table 2
(o} G ends
Blend Tepperature  WVTR (mg. H20/cm2 hr)
100% SPE  1409F (60°C) 0.12
67% SPE/33% TG  140°F (60°C) 0.15
33% SPE/67% TG  140°F (60°C) 0.20
100% TG 1409F (60°C) 0.27
100% SPE 1800F (82°C) | 0.33
67% SPE/33% TG  180OF (820C) 0.53
33% SPE/67% TG  180OF (82°C) 0.74

100% TG 1809F (820C) _ 0.87

The results demonstrate that WVTR at 1400F (60°C) and
1800F (829C) decreases steadily as percent sucrose
polyester in the blend is increased. The reduction in
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-22- rate of noisture transfer is nost significant at the higher
tenperature, decreasing 3-fold as the | evel of sucrose polyester is
el evated from0%to 100% Water vapor transm ssion through different chain
5 length sucrose pol yesters. The second wat er vapor transm ssion study
conpares the WTR s of different chain |l ength sucrose polyesters. The |107
SPE, Canola 90 SPE and | M= SPE descri bed herei nabove are used in the study.
An "S35" SPE is al so used, having the 10 follow ng properties: Fatty acid
conposition: 10.0%([err] 5. 1% [err] 74.8%gxerr] 8. 6%[err] 0.2%[err] and
1. 3% others. lodine value of 79.1. Mstly liquid

rate of moisture transfer is most significant at the

higher temperature, decreasing 3-fold as the level of
sucrose polyester is elevated from 0% to 100%.

va t issi throu i t
5 length sucrose polvesters. The second water vapor

trénsmission'study compares the WVTR's of different
chain length sucrose polyesters. The I107 SPE, Canola
90 SPE and IMF SPE described hereinabove are used in
the study. An "S35" SPE is also used, having the

10 following properties: Fatty acid composition:  10.0%
Ci6:0, 5.1% Ci1g:0, 74.8% Ci1g:1, 8.6% C18:2, 0.2% Ci18:3
and 1.3% others. 1Iodine value of 79.1. Mostly liquid
sucrose polyester esterified with soybean oil fatty
acids. 69.0% octaester, 30.0% heptaester.

15 Additionally, samples of sucrose octamyristate,
sucrose octalaurate, and sucrose octacaprylate are
used in the study. _ .

The following Table 3 shows the water vapor
transmission rates through the different sucrose

20' polyester samples, measured at 1409F (60°C).

. Table 3
WVTR_Through SPE Versus Fatty Acid Chain Iength
25 _ Fatty Acid WYTR
SEE | chain Length  (mg. H20/cm? hr)
1107 cis 0.12
Canola 90 _ Cc18 0.12
IMF : c18 0.12
30 835 ' cl8 0.12
Sucrose octamyristate c14 0.15
Sucrose octalaurate cl12 0.18
Sucrose octacaprylate cs8 , 0.44

35 The chain length of fatty acid moieties in S35, IMF,
- 1107 and Canola 90 SPE's is predominantly Cjg. The
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sucrose polyester esterified with soybean oil fatty acids. 69. 0%

oct aester, 30.0% heptaester. 15 Additionally, sanples of sucrose
octanyristate, sucrose octal aurate, and sucrose octacaprylate are used in
the study. The follow ng Table 3 shows the water vapor transm ssion rates
through the different sucrose 20 polyester sanples, neasured at [err]
Tabl e 3 W/TR Through SPE Versus Fatty Acid Chain Length 25

Fatty Acid WTR SPE Chai n Length (my. [err]
hr) 1107 cig  ~23- 0.12 Canol a 90
Cls8 0.whArR IXéfu:r.mgh &Tgse four sucrosge :Pfcﬂ‘r%ster materiaPs 11:.25-30

S35
almost identical. The WVTR through the sucrose

octamyristate (8Cj4), sucrose octalaurate (8Cj;3) and
sucrose octacaprylate (8Cg) increases exponentially as
5 fatty acid chain length is reduced.

While not intending to be limited by theory, it
is believed that as the chain length of the sucrose
polyester fatty acids is reduced, the water solubility

~ or partitioning coefficient is increased. An

10 increased water solubility, in turn, leads to an
increase in WVTR through the oil layer. WVIR is
markedly increased by reducing chain length of the
fatty acid mojeties on the sucrose backbone. However,
the rate.of water vapor transport through sucrose

15 polyester is maintained significantly lower than that
of triglycerides as long as the hydrocarbon chain
length of the fatty acids on the sucrose backbone is
Ci12 or longer.
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Sucr ose oct anyristate Cl4 0.15 Sucrose octal aurate

C12 === '0.18"Sucrose oct acapryl ate C8 0.44 35
The chain +h EJ?HQJBeE@ﬁ @Cl d noieties in S35, |IM, 1107 and Canola 90
SPE' s is p ‘The - 235, W/TR t hrough t hese four sucrose

pol yester st I denti cal . The W/TR tihype! LOS
octanyri stat e octal aurate [err] and sudrose HEPF@%é’?Jé% E
[err] increases exponentlally as 5 fatty acid chain ngt duced
While not intending to be limted by theory, it is bel i eved that as the
chain length of the sucrose CLAIMS '

1. A method for reducing the rate of moisture transmission
into and out of foods comprising coating and enveloping fhe foods
with a coating.comprising an effective amount of polyol. fatty
gcid esters, wherein the polyol fatty acid esters have at least 4
fatty acid ester groups, wherein at least 80% of the fatty acids
contain not less than 12 carbon atoms, and wherein the coating is
done by a process selected from the group consisting of spraying,
pouring,-pan coating, brushing, applying with a foller, rolling
in a container, using a falling film method, enrobing, curtain
coating, immersing at a temperature below 250°F (121°C), and
combinations thereof.

. 2. A method according to Claim 1 wherein the coating
comprises at least 25% polyol fatty acid esters.

3. A method according to Claim 1 wherein the polyol
polyester has a viscosity at 1009F (37.89C) of at least 0.5 poise
after 10 minutes of steady shear at a shear rate of 10 seconds~l.

4. A method according to Claim 1 wherein the polyol fatty
acid esters are sucrose fatty acid esters.

5. A food coated and enveloped with a coating comprising
an effective amount of polyol fatty acid esters, wherein the
polyol fatty acld esters have at least four fatty acid ester
groups, Hherein at least 80% of the fatty acids contain not less
than 12 carbon atoms, and wherein the food is selected from the
group consisting of ©breakfast cereals, bakery products,
dehydrated foods, fruits, vegetables, meats, frozen foods, filled
pastries, pies, confectioneries, and mixtures thereof.

6. A food according to Claim 5 wherein the polyol is
sucrose.
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pol yester fatty acids is reduced, the water solubility or partitioning
coefficient is .increased. An 10 increased water solubility, in turn,
| eads to an increase in WTR through the oil [|ayer. FHR—-s—narked|ly
i ncreased by reducing chain length of the fatty acid |nbli®tSHEET dAst BEENF

sucrose backbone. However, the rate of waier vapor t anspoﬁgpmggugh
sucrose 15 polyester is nmaintained significantly | ower timamthat—efw
triglycerides as long as the hydrocarbon chain length of the fatty acids on
t he sucrose backbone is Cl2 or |onger. VWhat is clained is: 1. A

met hod for reducing the rate of noisture transm ssion into and out of foods
: 7. A food according to Claim 5 wherein the food is a

breakfast cereal.

8. A food according to Claim 5 wherein the food is a
multicomponent food selected from the group consisting of filled
pies and filled pastries.

9. A food according to Claim 5 wherein the coating
" comprises at least 25% polyol fatty acid esters.

10. A food selected from the grouﬁ consisting of cereal-
based snack foods and starch-based snack foods, and mixtures
thereof, wherein the food is coated according to the method of
Claim 1.

This Sheet Has Been Rep

[T

| “This is the replacement shoet

* [ L L] S *-

paie: 2 3 AUG 1996



~
-

copprising envel oping the foods with a thin continuous coating conprising

an effective anount of polyol
acid esters have at
90% of the fatty acids contain not
pol yol pol yester
[err],
consi sting of spraying, pouring,
roller, rolling in a container,
curtain coating,
t her eof ,

br eakf ast cereal s, bakery products,

nmeats, frozenr foods filled pastries,
t hereof . 2.
at | east about 25% pol yol

claim1l1 wherein the polyo
anti-anal | eakage agent to prevent

fatty acid esters,
| east 4 fatty acid ester groups,

wherein the polyol fatty
wherein at | east about
| ess than 16 carbon atons, wherein the

has a solid fat content between about 3% and about 10% at
wherein the coating is done by a R®ocess selected fromthe group

pan coati ng,
using a falling film nethod,
imersing at a tenperature below [err],
and wherein the food is selected fromt

brushing, applying with a
enr obi ng,
and conbi nati ons
onS|st|ng of
9603 0,097
?UHES
S

dehydrated f
pi es, conf

A met hod according to claim1 wherein the coatlng conpri
fatty acid esters.
pol yester additionally conprises sufficient

3. A net hod according to

Ieakage of the polyol polyester. 4. A

met hod according to claim1l wherein the
stability of at |east about 30%FPRLYPErPPLY

Bl

ol polyester has a liquid/solid
TERéJ y g

PROTECTIVE MOISTURE BARRIER FOR FOODS

Abst

+ of the Disclosure

The present invention is a method for reducing

the rate of moisture transmission into
foods comprising coating the surface of the foods with

and out of

a coating containing an effective amount of polyol

fatty acid esters.

The polyol fatty acid esters

have at least 4 fatty acid ester groups, and at least
about 80% of the fatty acids contain not less than 12

carbon atoms., The

method is particularly useful for

preserving the crispness and thereby prolonging the
shelf life of cereal and/or starch based snack foods.

F bt

L
.:Ns% £l
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This is the raliacement shoex

Date: ¢ 3 AUG 1996



5. A nmet hod according to claim1 wherein the pol Yhis ipdhqé%ﬂ‘é?e'ﬂﬁ@ spoet
viscosity at [err] of at |east about 0.5 poise after 10 m nutes of st eady
shear at a shear rate of 10 seconds'. 6, A et hoﬁaggconzggng gqgga aim 1
wherein the polyol fatty acid esters are sparose fa Ci ers. 7.

met hod according to claim6 wherein at |east abo %
acid esters aWwhatéd elaitred i6r om t he group consi sti 9 ﬁ g %s@a 6 g 3
hept aesters, hexaesters, and mi xtures thereof. 8. od acCor¥ ng t
claim7 wherein at |east about 70% of the esters are This is the

repl acenent’ sheet IHh&hSHiBEﬂ'rédﬁ&nBEEél ratet sfembistuse transmission into and_bitLgfGobds .
f\ov\n:; hod accor h nﬁsnrttg? egvealopmg the %ogs wutE\ haeth(lznocr:]é III]ILOL?S coa I?\g %%nmtp%gf?ttg eansef?e%ﬂve
amount of polyol fatty acid esters, wherein the polyol fatty acid esters have at least 4 fatty
acid ester groups, wherein at least about 90% of the fatty acids contain not less than 16
carbon atoms, wherein the polyol polyester has a solid fat content between about 3% and
about 10% at 100°F., wherein the coating is done by a process selected from the group
consisting of spraying, pouring, pan coating, brushing, applying with a roller, rolling in a
container, using a falling film method, enrobing, curtain coating, immersing at a
temperature below 250°F., and combinations thereof, and wherein the food is selected
N from the group consisting of breakfast cereals, bakery products, dehydrated foods, fruits,

vegetables, meats, frozen foods, filled pastries, pies, confectioneries, and mixtures thereof.

2. A method according to claim 1 wherein the coating comprises at least about 25%
polyol! fatty acid esters.

3. A method according to claim 1 wherein the polyol polyester additionally comprises
sufficient anti-anal leakage agent to prevent leakage of the polyol polyestei'.

4, A method according to claim 1 wherein the polyol polyester has a liquid/solid -
stability of at least about 30% at 100°F.

5. A method according to claim 1 wherein the polyol polyester has a viscosity at
100°F. (37.8°C.) of at least about 0.5 poise after 10 minutes of steady shear at a shear
rate of 10 seconds™.

6. A method according to claim 1 wherein the polyo! fatty acid esters are sucrose fatty
acid esters. -
7. A method agcording to claim 6 wherein at ieast about 85% of the sucrose fatty acid

esters are seiec_ted from the group consisting of octaesters, heptaesters, hexaesters, and
mixtures thereof.

8. A method according to claim 7 wherein at least about 70% of the esters are
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esters is not nore than about 3% 10. A food envel opEus i§ the weplagement sheet
conti nuous coating conprising an effective anount of poI yol fatty acid
esters, wherein the polyol fatty acid ester,s have at it f t cid
ester ,groups, wherein at |east about 90% 85the fatty a%tlﬁds %r%m E’gta

| ess than 16 carban atons, wherein the pol on pol yester has a solid fat
content between about 3% and iﬁ@u Z\tgaqﬁ-ég ]. and wherein the food is

sel ected froigeidagtedd OUP CONS w st cereal s, bakery products,
dehydrated foods, fruits, vepetabl LAGRD s, rozen foods, filled pastries,
pi es, confectioneries, and m xt ures thereof. A food according to

claim 10 whegei n tah 0
wherein the Pood ?\sﬁ‘a éaylg?ast C}?aﬂé@ﬁ’ wl’:%rem thﬁc})ﬂ@%t accorp%h tégsﬁfvglkfrﬂl
wherein the festets !smmmmetthamalpnnéﬂft food selected fromthe gr oup
consisting of filled pies and filled pastries. 14. A food according to
claim 10 wherein the coating conprises at |east about 25% polyol fatty acid
esters. 15. 10A f dofvod @nwelpped mtb = thimecoptiouguscanating comprisifg an reffattivecamount
fsggg ki fsogg; t gﬁ golgél éty]%é(}@?gt%rss Wf\%‘% rt &%dﬁdlyo?%%yrgcﬁ &iéis htaog Gf @Lst fx)\hrefraﬁglf gc;&he
ester groups, wherein at least about 90% of the fatty acids contain not less than 16 carbon

atoms, wherein the polyol polyester has a solid fat content between about 3% and about
10% at 100°F. and wherein the food is selected from the group consisting of breakfast

N cereals, bakery products, dehydrated foods, fruits, vegetables, meats, frozen foods, filled
pastries, pies, confecti'one__ﬁes, and mixtures thereof.

11. A food according to_. _claim 10 wherein the polyol is sucrose.
12. A food according to ciaim 10 wherein the food is a breakfast cereal.

13.  Afood according to claim 10 wherein the food is a multicomponent food selected
from the group consisting__of_ filled pies and filled pastries.

14. A food according to claim 10 wherein the coating comprises at least about 25%
polyol fatty acid esters.

15. A food selected from the group consisting of cereal-based snack foods and
starch-based snack foods, and mixtures thereof, wherein the food is coated according to
the method of claim 1.
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the method of claim 1.
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9. A method according to claim 7 wherein the content of the pentaesters and fower

esters is not more than about 3%.

10. A food enveloped with a thin continuous coating comprising an effective amount

. of polyol fatty acid esters, wherein the polyol fatty acid esters have at least four fatty acid
ester groups, wherein at least about 90% of the fatty acids contain not less than 16 carbon
atoms, wherein the polyol polyester has a solid fat content between about 3% and about
10% at 100°F. ahd wherein the food is selected from the group consisting of breakfast
cereals, bakery products, dehydrated foods, fruits, vegetables, meats, frozen foods, filled
pastries, pies, confectioneries, and mixtures thereof. |

11. A food according to claim 10 wherein the polyol is sucrose.
12. A food according to claim 10 wherein the food is a breakfast cereal.

13.  Afood according to claim 10 wherein the food is a multicomponent food selected

from the group consisting of filled pies and filled pastries.

14. A food according to claim 10 wherein the coating comprises at least about 25%

polyol fatty acid esters.

15. A food selected from the group consisting of cereal-based snack foods and
starch-based snack foods, and mixtures thereof, wherein the food is coated according to

the method of claim 1.
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