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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an oil containing an effective absorption lowering amount of a modified starch
and a method of preparing fried foods with a reduced fat content.
[0002] Fried foods, such as french fries and chicken nuggets, are commonplace in the diet. However, due to health
and dietary concerns, many people have reduced or even eliminated fried foods from their diet.
[0003] Reduced oil fried food compositions are known in the market. However, many of these suffer in taste, texture
and/or appearance. Reduced oil products are often produced by baking, instead of frying, or frying for a more limited
amount of time. Reduced oil products may also be produced by coating the product, for example with hydrocolloids, to
prevent oil absorption. Despite the advances in this field, there remains a need for fried food products, which have a
reduced oil content, yet remain organoleptically similar to fried foods which do not have a reduced oil content.
[0004] EP-A2-0 265 003 discloses a method comprising mixing a water in oil emulsion with a modified starch or other
starch and frying a food in the mixture.
[0005] Surprisingly, it has now been discovered that reduced oil fried foods with acceptable taste, texture and appear-
ance may be achieved by frying in oil containing an effective absorption lowering amount of a modified starch.

SUMMARY OF THE INVENTION

[0006] This patent pertains to a method of mixing at least one oil with an effective absorption lowering amount of a
modified starch to form a mixture; and frying a food portion in the mixture.
[0007] As used herein, oil is intended to include any oil or fat which may be used to fry a food product.
[0008] As used herein, effective absorption lowering amount is an amount sufficient to reduce the percent fat in the
fried food product by at least 0.5% by weight using the formula: 

[0009] As used herein, fried means fried or par-fried.

DETAILED DESCRIPTION OF THE INVENTION

[0010] This patent pertains to a method of mixing at least one oil with an effective absorption lowering amount of a
modified starch to form a mixture; and frying a food portion in the mixture.
[0011] Any oil suitable for frying a food product may be used in this invention, including without limitation those which
are vegetable derived, animal derived, and marine derived. Included oils include hard edible fats such as palm oil, which
are liquids at the frying temperature and modified fats such as hydrogenated fats. Illustrative oils include without limitation,
those derived from sesame seed, rice, rice germ, canola, coconut, corngerm, cotton seed, olive, palm, peanut, rapeseed,
safflower, soy bean, sunflower, lard and tallow. Illustrative oils also include trans-reduced or trans-free oils such as high
oleic - low linolenic oils.
[0012] The modified starch may be derived from any native source, any of which may be suitable for use herein. Also
suitable are starches derived from a plant obtained by standard breeding techniques including crossbreeding, translo-
cation, inversion, transformation or any other method of gene or chromosome engineering to include variations thereof.
In addition, starch derived from a plant grown from artificial mutations and variations of the above generic composition,
which may be produced by known standard methods of mutation breeding, are also suitable herein.
[0013] Typical sources for the starches are cereals, tubers, roots, legumes and fruits. The native source can be varieties
of corn (maize), pea, potato, sweet potato, banana, barley, wheat, rice, oat, sago, amaranth, tapioca (cassava), arrowroot,
canna, and sorghum, as well as low amylose and high amylose varieties thereof. As used herein, the term "waxy" or
"low amylose" starch is intended to include a starch containing no more than about 10% amylose by weight of the dry
starch and in one embodiment contains less than 5% amylose, in another embodiment less than 3%, and in yet another
embodiment less than 1% amylose. As used herein, the term "high amylose" is intended to include a starch containing
at least about 50% amylose, in another embodiment at least about 70%, in yet another embodiment at least about 80%,
and in a further embodiment, at least about 90% amylose by weight of the dry starch. In one embodiment, the starch
source is corn starch.
[0014] The starch is derivatized (modified) by treatment with any reagent or combination of reagents which contributes
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hydrophobicity to the starch. The reagent must contain a hydrophobic moiety and may contain a hydrophilic moiety. In
one embodiment, the hydrophobic moiety is an alkyl or alkenyl group which contains at least five carbon atoms, or an
aralkyl or aralkenyl group which contains at least six carbon atoms, and up to about twenty-four carbon atoms. If a
hydrophilic moiety is present, it may be contributed by the reagent or the starch’s own hydroxyl groups may serve as
the hydrophilic moiety and the reagent may contribute only the hydrophobic moiety.
[0015] Any process for derivatizing starch which yields the desired hydrophobic functionality of the starch molecule
and thereby yields a starch which is effective at lowering oil absorption during frying may be used to prepare the modified
starch of the present invention. Suitable derivatives and methods for producing them are known in the art and disclosed,
for example, in US-A-4,626,288 The starch is derivatized by reaction with an alkenyl cyclic dicarboxylic acid anhydride
by the method disclosed in US-A-2,613,206 and US-A-2,661,349. In another embodiment, the starch is derivatized by
reaction with octenylsuccinic anhydride or dodecenylsuccinic anhydride and in still another by reaction with octenylsuc-
cinic anhydride. In yet another embodiment, the starch is derivatized by reaction with octenylsuccinic anhydride at a
level of from 2-3%.
[0016] The starch may optionally be converted, either prior to or after hydrophobic modification, including fluidity or
thin-boiling starches prepared by oxidation, enzyme conversion such as α-amylase conversion, mild acid hydrolysis
and/or heat dextrinization, and combinations thereof. Methods of conversion are well known in the art, for example, see
Rutenberg, "Starch and Its Modifications," Handbook of Water-Soluble Gums and Resins, Davidson, Editor, McGraw-
Hill, Inc., New York, N.Y. 1980, pp.22-36. In one embodiment, the conversion is carried out before treatment with a
hydrophobic reagent.
[0017] The starch is mixed into the oil in an effective absorption lowering amount. The starch is added at a level of
from 0.5 to 3%, and in another embodiment at a level of from about 1 to 2%, by weight of the oil.
[0018] Other additives commonly used in the art may be included in the oil, including without limitation antioxidants
such as TBHQ, gallium compounds, BHA, BHT, silicons, tocopherols, ginger oil extracts, sage oil extracts, and rosemary
extracts; stabilizers such as Miroil fry powder (perlite, water, and citric acid) and water soluble carboxylic acids; reducing
sugars; and emulsifiers.
[0019] The fried food may be any edible product which is to be fried, including fish, meat, poultry or meat-substitute
portions such as fish stix and chicken nuggets, cheese such as mozzarella sticks, breads, snack products such as potato
chips and corn chips, and fruits and vegetables including onions, zucchini, carrots, eggplant, apples and potatoes. In
one embodiment, the fried food is a vegetable and in another embodiment, potatoes. In yet another embodiment, the
fried food is a snack product.
[0020] The food portion is first prepared for coating. For example, a vegetable is typically cleaned, optionally peeled,
and may be cut into strips or other shapes. Potatoes may be cut into strips of the desired size and shapes for french
fries, including without limitation shoestring potatoes, crinkle cuts, and straight cuts. The vegetables are optionally
blanched according to conventional procedures to inactivate enzymes, gelatinize naturally occurring starches, remove
excess free sugars to reduce Maillard browning, and/or par-cook the vegetable. Typically the vegetables are blanched
by immersion in water at a temperature of from about 70 to about 99°C or exposure to steam (at ambient or higher
pressures) for about 2 to about 15 minutes, depending upon the amount of blanching desired. The vegetable is then dried.
[0021] The food portion may be breaded and/or batter coated with either single or multiple coatings. The batter coating
is typically applied by using a high solids starch dispersion, such as a dispersion with a solids content of at least about
30% by weight. Excess starch may be blown off. In one embodiment, the coating is a thin coating, such as that used on
fried potato products.
[0022] The food is fried in the oil using processes, times and temperatures known in the art. If par-fried, the par-fried
food product may be finished by frying or any other method known in the art, including convection or conduction heating
such as in an oven. The fried food may also be frozen for later frying or finishing, either with or without par-frying, using
techniques known in the art.
[0023] The resultant fried foods contain a reduction of fat of at least about 0.5% by weight using the formula: 

[0024] In one embodiment, the fried food has a reduction of at least 5%, in another at least 8%, and in a third at least
10%, fat by weight of the fried food. In one embodiment, fat reduction is improved for longer frying periods, in comparison
with product fried in oil without the starch additive. Additional fat reduction may be achieved using methods known in
the art, including without limitation use of hydrocolloid coatings.
[0025] The fried food has similar organoleptic properties to the regular fat content fried food, including color, texture,
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mouth feel, bite, gloss and appearance. Some foods fried in oil with modified starch have a more uniform color and
appearance than those fried in oil alone.
[0026] The following embodiments are presented to further illustrate and explain the present invention

1. A method comprising:

a) mixing at least one oil with an effective absorption lowering amount of a modified starch to form a mixture; and
b) frying a food portion in the mixture.

2. The method of embodiment 1, wherein the starch is modified with an alkenyl cyclic dicarboxylic acid anhydride.
3. The method of embodiment 2, wherein the starch is modified with a reagent selected from the group consisting
of an octenylsuccinic anhydride, a dodecenylsuccinic anhydride, and combinations thereof.
4. The method of embodiment 3, wherein the starch is modified with an octenylsuccinic anhydride.
5. The method of embodiment 1, wherein the starch is in an amount of from 0.5 to 3% by weight of the oil.
6. The method of embodiment 5, wherein the starch is in an amount of from about 1 to 2% by weight of the oil.
7. The method of embodiment 1 further comprising blanching in water and/or coating the food portion prior to frying.
8. The method of embodiment 1, wherein the frying is par-frying and further comprising freezing the par-fried food
portion to form a frozen food portion.
9. The method of embodiment 8, further comprising reconstituting the frozen food portion.
10. The method of embodiment 9, wherein reconstitution is by frying.
11. The method of embodiment 9, wherein reconstitution is by oven heating.
12. The fried food portion prepared using the method of embodiment 1.
13. The fried food portion prepared using the method of embodiment 8.
14. The fried food portion prepared using the method of embodiment 9.

EXAMPLES

[0027] The following examples are presented to further illustrate and explain the present invention and should not be
taken as limiting in any regard. All percents used are on a weight/weight basis.
[0028] The following test procedures are used throughout the examples:
[0029] Fat (oil) content - Total fat content was determined using supercritical carbon dioxide extraction in the LECO
TFE 2000 (Leco Corporation, St Josephs MI). Fried Foods samples were frozen after final frying for a minimum of 12
hours. Frozen samples were macerated in a Waring blender. Fat analysis was performed in duplicate and reported as
% w/w on a wet solids basis.
[0030] Percent fat reduction - Percent fat reduction is determined by the following formula: 

Example 1 - Preparation of Reduced Oil French Fries

[0031] Fresh potatoes were rinsed, peeled, and sliced into 0.375 inch (9.5mm) x 0.375 inch (9.5mm) x 3 inch strips.
The potato strips were then rinsed in cold water to remove starch and sugars. The strips were blanched at 70°-75° for
11 minutes and dried to a moisture loss of about 13-16% by weight. 1% starch was added directly to the hot frying oil.
The strips were then par-fried in the starch spiked vegetable oil at 365°C for 45 seconds and frozen at -20°C. The frozen
dual coated strips were finished by frying at 365°C for 2 minutes and 30 seconds in the same starch containing oil. The
following starches were used: Starch 1 - Native Potato Starch (commercially available from Emsland)
Starch 2 - waxy corn starch modified with octenyl succinic anhydride at a level of 2.4% and co-drum dried with corn
syrup solids in a ratio of 80:20 Starch 3 - waxy corn starch modified with octenyl succinic anhydride at a level of 3%
Starch 4 -corn starch modified with octenyl succinic anhydride at a level of 2%
Starch 5 - dextrinized waxy corn starch modified with octenyl succinic at a level of 3%
[0032] The results are shown in Table 1 below.
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[0033] In terms of handling, Starches 3, 4 and 5 did not cause difficulty in frying. Fries were good in texture, with
smooth surface and no blisters, and just as crisp as the controls.

Example 2 - Effect of adding starch in the par-fry

[0034] The effect of adding starch to the par-fry was evaluated (oil was not saved for final frying). The results are
reported in Table 2, below.

[0035] Starch 5 was not effective in reducing fat when present in par-frying oil only at a level of 1 %.

Example 3 - Effect of Temperature

[0036] In the next experiment, % fat reduction achieved by adding Starch 5 to oil at different temperatures was
evaluated. Starch 5 was added to the par-fry oil at 250 °F (121.1 °C) and 365 °F (185°C). Fat results reported are an
average of two replicates.
[0037] Table 3 shows the results.

[0038] Adding Starch 5 at different temperatures did not significantly affect its ability to reduce fat.

Example 4 - Sliced Potato Chips

[0039]

1. Potatoes were sliced to about 1-1.5 mm thick and blanched for 1 minute at 190°F (87.8°C). The slices were then
shocked with cold water (∼33°F or 0.6°C) for 30 seconds. The slices were dried at room temperature (∼24 °C) by
putting the chips (slices), singly on paper towel for 25 minutes after blanching. 2% Starch 4 or 5 was added to the
hot oil with stirring and then the chips were fried in a deep fryer at 350° F (176.7°C) for 1 minute and 35 seconds
(about 0.25 Ib or 113.4 grams per basket). Repeat. The samples were cooled to room temperature and frozen at

Table 1

Sample % Fat % Fat reduction Starch in Oil Condition

Control (no starch added) 10.5 n/a Clear

Starch 1 10.4 0 Burnt and settled down

Starch 2 10.26 2.29 Burnt quickly, did not disperse well, no cloudiness

Starch 3 8.49 Cloudy

Starch 4 8.23 Cloudy

Starch 5 8.77 Cloudy and dispersed

Table 2
Sample % Fat % Fat reduction
Control (no starch added) 10.5 ---
Starch 5 at 1% 10.5 0

Table 3

Effect of temperature (oil saved for final frying)

Temperature % Fat Average % Fat Reduction

365 F (185°C) 8.24 21.52

365 F (185°C)) 8.26 21.33

250 F (121.1°C) 8.51 18.95

250 F (121.1°C) 8.27 21.24
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-30 °C overnight for fat analysis.

As French fries are fried longer than potato chips, it appears that greater fat reduction is achieved in applications when
fried for longer time periods.

Claims

1. A method comprising:

a) mixing at least one oil with an effective absorption lowering amount of a modified starch, wherein the starch
is modified with an alkenyl cyclic dicarboxylic acid anhydride and wherein the starch is in an amount of from
0.5 to 3% by weight of the oil, to form a mixture; and
b) frying a food portion in the mixture.

2. The method of claim 1, wherein the starch is modified with a reagent selected from the group consisting of an
octenylsuccinic anhydride, a dodecenylsuccinic anhydride, and combinations thereof.

3. The method of claim 2, wherein the starch is modified with an octenylsuccinic anhydride.

4. The method of claim 3 wherein the starch is in an amount of from about 1 to 2% by weight of the oil.

5. The method of any one of claims 1-4 further comprising blanching in water and/or coating the food portion prior to
frying.

6. The method of any one of claims 1-5, wherein the frying is par-frying and further comprising freezing the par-fried
food portion to form a frozen food portion.

7. The method of claim 6, further comprising reconstituting the frozen food portion.

8. The method of claim 7, wherein reconstitution is by frying or oven heating.

Patentansprüche

1. Verfahren, umfassend:

a) Mischen wenigstens eines Öls mit einer wirksamen die Absorption verringernden Menge einer modifizierten
Stärke, wobei die Stärke mit einem cyclischen Alkenyldicarbonsäureanhydrid modifiziert ist und wobei die Stärke
in einer Menge von 0,5 bis 3 Gewichts-% des Öls vorliegt, unter Bildung eines Gemisches und
b) Braten einer Nahrungsmittelportion in dem Gemisch.

2. Verfahren gemäß Anspruch 1, wobei die Stärke mit einem Reagens, ausgewählt aus der Gruppe, bestehend aus
einem Octenylbernsteinsäureanhydrid, einem Dodecenylbernsteinsäureanhydrid und Kombinationen davon, modi-
fiziert ist.

3. Verfahren gemäß Anspruch 1, wobei die stärke mit einem Octenylbernsteinsäureanhydrid modifiziert ist.

4. Verfahren gemäß Anspruch 3, wobei die Stärke in einer Menge von etwa 1 bis 2 Gewichts-% des Öls vorliegt.

5. Verfahren gemäß einem der Ansprüche 1-4, das außerdem Blanchieren der Nahrungsmittelportion in Wasser und/

Sample % Fat Reduction (Average of 2 runs)

2% Starch 5 8.8

2% Starch 4 11.5
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oder Beschichten der Nahrungsmittelportion vor dem Braten umfasst.

6. Verfahren gemäß einem der Ansprüche 1-5, wobei das Braten ein Vorbraten und außerdem Gefrieren der vorge-
bratenen Nahrungsmittelportion unter Bildung einer gefrorenen Nahrungsmittelportion umfasst.

7. Verfahren gemäß Anspruch 6, das außerdem Rekonstituieren der gefrorenen Nahrungsmittelportion umfasst.

8. Verfahren gemäß Anspruch 7, wobei eine Rekonstitution durch Braten oder Erhitzen im Ofen erfolgt.

Revendications

1. Procédé comprenant les étapes consistant :

a) à mélanger au moins une huile avec une quantité efficace pour diminuer l’absorption d’un amidon modifié,
ledit amidon étant modifié avec un anhydride d’acide alcényldicarboxylique cyclique, et l’amidon étant présent
en une quantité de 0,5 à 3 % en poids de l’huile, pour former un mélange ; et
b) à faire frire une portion alimentaire dans le mélange.

2. Procédé suivant la revendication 1, dans lequel l’amidon est modifié avec un réactif choisi dans le groupe consistant
en un anhydride octénylsuccinique, un anhydride dodécénylsuccinique et leurs associations.

3. Procédé suivant la revendication 2, dans lequel l’amidon est modifié avec un anhydride octénylsuccinique.

4. Procédé suivant la revendication 3, dans lequel l’amidon est présent en une quantité d’environ 1 à 2 % en poids de
l’huile.

5. Procédé suivant l’une quelconque des revendications 1 à 4, comprenant en outre un blanchiment dans de l’eau
et/ou l’enrobage de la portion alimentaire avant friture.

6. Procédé suivant l’une quelconque des revendications 1 à 5, dans lequel la friture est une friture à demi et comprenant
en outre la congélation de la portion alimentaire frite à demi pour former une portion alimentaire congelée.

7. Procédé suivant la revendication 6, comprenant en outre la reconstitution de la portion alimentaire congelée.

8. Procédé suivant la revendication 7, dans lequel la reconstitution est effectuée par friture ou chauffage au four.
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