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The invention relates to a method for processing at least one food product. For example, the irvention relates to'a process of
preparing cooked food products, for example fried food products with reduced oil content. A two-step process is performed on the
food product before cooking or frying. The food product is first contacted with a first composition comprising at least one divalent
cation (e.g. Ca2+ and/or Mg2+) and at least one acid (e.g. carboxylic acid). After removing from the first composition, the food
product is contacted with a second composition comprising okra, a part thereof, or an extract thereof, and at least one
hydrocolloid. The invention also relates to the compositions used as well as to the food product or at least one such fried food

product with reduced oil content.
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Method for processing food product and food product thereof

Field of the invention

The present invention relates to a method for processing at least one food
product. In particular, the method reduces fat and/or oil absorption of the food
product.

Background of the invention

Fat and/or oil is often used in any cooking process, for example in frying. Food
products may already contain fat and/or oil. During cooking, oil may be
absorbed by the food product. For example, frying is a popular process in food
preparation. In particular, during frying, oil is absorbed by the food products.
Managing the fat and/or oil content of food products is desirable. If the fat

- and/or oil content is too high, the food products may be too greasy or oily and

appeal less to the consumer, especiglly since consumer trend is towards
increasing health and nutrition awareness, with a preference for reduction of fat
and/or oil in food products. '

EP 0607002 relates to a process of preparing potato chips by blanching in a
boiling mixture which includes gellan gum, followed by frying, conventional oven
cooking or microwave oven cooking. The potato chips may then be frozen and

later reconstituted in a microwave or conventional oven.

WO 2008/015652 relates to a coated fabricated snack piece substantially
covered with a coating comprising a gum selected from alginates, cellulose
derivatives, gellan, xanthan, arabic, pectin and mixtures thereof. The coated

snack pieces are then fried.

EP 1900289 relates to a process of producing potato products having a low fat
content by blanching potato slices in a solution comprising divalent cations at a
temperature of 40°C or more before frying and deoiling the potato slices.
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Although attempts of reducing oil content in fried food products have been
reported, there is still a need to develop improved processes to further reduce
oil content during frying.

Summary of the invention

The present invention relates to a method for processing and/or treating at least
one food product. Accordingly, the present invention relates to a method ‘for
processing at least one food product comprising, in any order, the steps of:

(i) contacting at least one food product with a first composition
comprising at least one divalent cation and at least one acid;

(i) contacting the food product with a second composition comprising
okra, a part thereof, or an extract thereof, and at least. one
hydrocolloid.

According to one aspect, the method comprises, in any order, the steps of:

(i) contacting at least one food product with a first composition
comprising at least one divalent cation and at least one acid,

(i) contacting the food product resulting with a second composition
comprising (a) pectin, (b) okra, a part thereof, or an extract thereof,
and (c) gellan gum.

The present invention relates to a process of treating food products before
cooking, including but not limited to frying.

The method of the invention is for reducing fat and/or oil absorption of the food
product. By using the process according to any embodiment of the present
invention, it has been found a reduction of more than 30%, in particular around
40%, in oil content of the fried product.
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According to a particular aspect, the present invention provides a process of
preparing at least one fried food product comprising the steps of:

() contacting at least one food product with a first composition
comprising at least one divalent cation and at least one acid;

(i) contacting the food product resulting from step (i) with a second
composition comprising (a) pectin, (b) okra, a part thereof, or an
extract thereof, and (c) gellan gum; and

(iii) frying the food product.

For any aspect of the invention, step (i) may be performed before step (i) or
step (ii) may be performed before step (i).

Preferably, the at least one divalent cation is Ca®* and/or Mg?*,

There is also provided a food product prepared or obtainable by the method of
the invention. There is also provided a fried food product prepared or obtainable
by the method according to any embodiment of the process of the invention.
‘Further, there is provided a package comprising the fried food product
according to the invention. There is also provided a composition (ie. herein also
referred to as “second composition”) comprising okra, a part thereof, or an
extract thereof, and at least one hydrocolloid. For example, there is also
provided a composition (ie. herein also referred to as “second composition”)
comprising (a) pectin, (b) okra, a part thereof, or an extract thereof, and (c)
gellan gum. There is also provided a combination; which may be in the form of a
package, a kit or the like; comprising a first composition comprising at lea;t one
divalent cation and at least one acid and a second composition compris'i‘ng‘ okra,
a part thereof, or an extract thereof and at least one hydrocolloid. For exi'amplé‘,
there is provided a combination, which may be in the form of a package, a kit or
the like, comprising a first composition comprising a divalent cation and at least
one acid and a second composition comprising (a) pectin, (b) okra, a part
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thereof, or an extract thereof and (c) gellan gum. In particular, there is also
provided a combination; which may be in the form of a package, a kit or the like;
comprising a first composition comprising Ca®* and/or Mg”* and at least one
acid: and a second composition comprising (a) pectin, (b) okra, a part thereof,
or an extract thereof, and (c) gellan gum.

Brief description of the ﬁqures

Figure 1 shows the steps of an exemplification of the process of the invention.
However, the process shown in Figure 1 is for exemplification purpose only and
it is not to be considered to be limiting the scope of the invention.

Definitions

“Blanch” or “blanching” refers to a process of exposing a food product to heating
conditions which does not cook the food product. Usually bilanching is
performed by plunging the food product into a heated liquid and removing after
a time. The time is not sufficient to cook the food product and may be from 1 to
30 minutes. -

“Contact” or “contacting” refers to bringing two products together. Contacting
includes dipping, blanching, soaking and the like.

“Dip” or “dipping” refers to plunging partially or entirely into a liquid. The duration
of dipping may be from 3 to 10 minutes. For example, the duration of dipping
could be 5 minutes.

Okra is a plant in the mallow family (also Malvaceae). Its scientific name is
"Abelmoschus esculentus” and also “Hibiscus esculentus”. In various parts of
the world, it is known as Okra, Ochro, Okoro, Quimgombo, Quingumbo, Ladies
Fingers, Gombo, Kopi Arab, Kacang Bendi, Bhindi (S. Asia), Bendi (Malaysia),
Bamia, Bamya or Bamieh (middle east) or Gumbo (Southern USA).
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Extraction (to extract): To remove a fluid component from plant material by
physical and/or solvent-assisted means. In some instances, it is possible to
extract a fluid component from plant material by soaking the plant material in a
solvent, for instance water or other polar solvents. Alternatively, a fluid
component can be extracted from plant material by boiling, comminuting,
crushing, squeezing, mashing, chopping, macerating, homogenizing, etc., the
plant material thereby releasing a fluid component from insoluble plant tissue. it
may be beneficial to perform this physical process with or in a solvent, for
instance water or other polar solvents, in order to separate the desired fluid
component more fully from insoluble plant material. Such insoluble plant
material may include, for instance, seed hulls, cell wall fragments, vascular
tissue, or fibers. In any of these processes, it may be beneficial to heat the plant
tissue, solvent, or mixture thereof to aid in or accelerate the release of the fluid
component. ‘

Extract of okra refers to a product obtained or separated from the okra plant.
For the purpose of the present invention, the term “okra extract” or “extract
thereof’ comprises an okra mucilage. In particular, okra mucilage refers to a
glue-like product from the okra plant.

Hydrocolloid refers to a colloid system wherein the colloid particles are
dispersed in water.

The terms method and process are used interchangeably herein.

Mucilage: A plant product extracted from plants through either physical means
(e.g. crushing) and/or solvent-mediated means (e.g. extraction using water).
Mucilage is a crude mixture comprising intra- and/or inter-cellular plant cell

t

constituents.

Food grade refers to safe for food use.
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“Fry" or “frying” refers to a cooking process where the food is heated in the
presence of a fat, including butter, margarine, lard or various types of oils.

“Soak” or “soaking” refers to immersing into a liquid.

Detailed description of the invention

The present invention relates to a method of treating food products. '

Accordingly, the invention provides a method for processing food products
comprising, in any order, the steps of:

(i) contacting at least one food product with a first composition
comprising at least one divalent cation and at least one acid,;

(i) contacting the food product with a second composition comprising
okra, a part thereof, or an extract thereof, and at least one
hydrocolloid. '

The process of the invention includes a two-step treatment before cooking or
frying as herein described. The two-step treatment reduces the oil content of the
fried food products comparéd to cooking or frying without performing the
treatment. The first step in the treatment involves contacting the food product
with a first composition comprising at least one divalent cation and at least one
acid. The second step involves contacting the food product with a second
composition comprising okra, a part thereof or an extract thereof and at least
one hydrocolloid. For example, the second step in the treatment involves
contacting the food product which was subject to the first step with a second
composition comprising pectin, okra or a part thereof or an extract of okra and
gellan gum. In addition, the first and second steps may be reversed in order.

Contacting with the first and second composition may be for any suitable length
of time. Contacting may be by blanching, dipping or soaking. For example, the
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contacting time could be from 3 to 10 minutes (e.g. dipping) or from 5 minutes
to overnight (e.g. soaking). In particular, contacting by soaking in the
composition is performed for an appropriate time period for the composition to
penetrate the food product, for example 15 minutes. Contacting may also be
performed by any method including but not limited to blanching, dipping and the
like.

Accordingly, the method may comprise the steps of:

(i) soaking a food product with a first composition comprising a divalent
cation and at least one acid; and

(i) soaking the food product with a composition comprising okra, a part
thereof, or an extract thereof, and at least one hydrocolloid. |

For example, the method may comprise the steps of:

(i) soaking a food product with a first composition comprising 0.40 %
w/v calcium chloride and 0.10 % w/v citric acid for approximately 5-
15 minutes; and

(i) soaking the food product resulting from step (i) with a second:
composition comprising (a) 0.20 % w/v pectin, (b) 0.10 % w/v okra, a
part thereof, or an extract thereof, and (c) 0.20 % w/v gellan gum for
approximately 5-15 minutes.

After the two-step treatment, the food product may be cooked in any manner,
for -example, baking, barbecuing, boiling, broiling, braising, grilling, roasting,
simmering, smoking, steaming and the like. The method of treatment reduces
fat and/or oil absorption, in particular during cooking.

Alternatively, after the two-step treatment, the treated food product may be
frozen, for example, for storage. The frozen treated food product may be
thawed and/or cooked.
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The method of the invention may be applied to any food product for which the
reduction of oil/fat is desirable. In particular, the process of the invention may be
applied to any fried food product for which the reduction of oil is desirable.
Suitable food products may include but are not limited to, for example, meat,
poultry, seafood, cheese, vegetables and snack products. Snack. products
include potato, tapioca, yam, cassava, fruit pieces and the like. The snack
products also include fabricated snack products prepared from starch-based
materiéls such as from potato, tapioca, cassa\va, yam, corn, rice, barley, sago,
oat, wheat, bran, flour and the like. The snack products may be in any shape,
but typically may be in the shape of slices or sticks. The slices may be flat,
curved, wavy or ridged. Any of the food products as listed may also be battered.
In particular, the food product (fried or not fried) according to the invention is a
potato product. More in particular, a potato chip (piece).

Therefore, according to a particular aspect, the method according to the
invention is a process for preparing potato chips. Accordingly, the method
prepares at least one potato chip from a potato piece, comprising the steps of:

() contacting at least one potato piece with a first composition
comprising at least one divalent cation and at least one acid;

(i) contacting the potato piece with a second composition comprising
okra, a part thereof or an extract thereof and at least one
hydrocolloid.

In particular, the process prepares at least one potato chip from a potato piece,
comprising the steps of:

(i) contacting at least one potato piece with a first composition
}comprising' at least one divalent cation and at least one acid;
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(i) contacting the potato piece resulting from step (i) with a second
composition comprising (a) pectin, (b) okra or part thereof or an
extract thereof, and (c) gellan gum; and

(iii) frying the potato piece.

The invention further relates to a combination comprising a first composition
comprising at least one divalent cation and at least one acid;, and a second
composition comprising okra, a part thereof, or an extract thereof, and at least
one hydrocolloid. For.example, the invention also relates to a combination
comprising a first composition comprising at least one divalent cation and at
least one acid and a second composition comprising (a) pectin, (b) okra or part
thereof or an extract thereof, and {c) gellan gum.

Any divalent cation suitable for food may be used for the invention. Examples of
suitable divalent cations include the alkaline earth metals, for example, Mg?* or
Ca®*. A combination of two or more different divalent cations may also be used.
It will be understood that the divalent cations are present with counter ions
suitable for use in food. The counter ions may include chloride, sulphate,
carbonate, hydrogencarbonate, anions derived from carboxylic acids such as
citrate, ascorbate, acetate, propionate, lactate and benzoate. A combination of
two or more different salts may be used. In particular, the cation Ca?* is used
with the counter ion CI'. The concentration of calcium chloride used in the first
composition may be in the range of 0.4 — 0.6 % w/v.

Any acid suitable for food may be used for the invention. For example,
carboxylic acids may be used for the invention. In particular, carboxylic acid
such as citric, ascorbic, lactic or malic, or a combination of acids thereof "méy be
used. The first composition may comprise an acid concentration in the range of
0.1 - 0.15 % (w/v). In particular, the acid may be citric acid.
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In particuiar, the first composition comprises 0.40 % calcium chloride and 0.10
% wiv citric acid.

Any edible oil may be used for cooking or frying the food product, for example,
sunflower oil, corn oil, soybean oil, cottonseed oil, canola oil, peanut oil and
combinations thereof. Butter, margarine or lard may also be used for frying.

The invention further relates to a composition (ie. a second composition)
comprising (a) pectin, (b) okra or part thereof or an extract thereof, and (c)

gellan gum.

Okra or any part thereof of the okra plant thereof or an extract of okra may be
used in the second composition. The extract of okra may be prepared according
to any standard technique. For example, an extract of okra may be a water
and/or an alcohol soluble extract of okra. In particular, an extract of okra may be
prepared by boiling okra or a part thereof in water. Okra mucilage may be used,
as okra extract, in the second composition. The okra mucilage may be prepared
by any known process. For example, the process described in Ameena et al.,

(2010). As an alternative to the process described in Ameena et al., (2010), ethanol
may be used in the precipitating step instead of acetone. A method of preparing okra
mucilage is also-described in US 6,124,248.

Any hydrocolloid may be used for the invention. For example, the hydrocolloid
may be a polysaccharide-based hydrocolloid or a protein-based hydrocolioid.
Examples of polysaccharide-based hydrocolloid include but are not limited to
agar, alginic acid, ammonium alginate, arabinogalactan, bakers yeast glycan,
calcium alginate, carboxymethyl cellulose, carob bean gum, carob bean
powder, carrageenan, cellulose, cross-linked sodium carboxymethyl celiulose,
curdlan gum, ethyl cellulose, ethyl hydroxyethyl cellulose, fenugreek' gum,
furcellaran, galactomannan, gellan gum, guar,gum, guar seed powder, gum
arabic (Acacia gum), gum ghatti, hydroxypropyl cellulose, hydroxy propyl

CA 2812382 2018-07-06
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methyl cellulose, karaya gum, konjac glucomannan, konjac flour, locust bean
gum, methyl cellulose, methyl ethyl cellulose, microcrys(alline cellulose, oat
gum, pectin, potassium alginate, powdered cellulose, processed Euchema
seaweed, propylene glycol aigi‘nate (propane-1,2-diol alginate), sodium alginate,
sodium carboxymethyl cellulose, sodium carboxymethyl cellulose (enzymatically
hydrolysed), soybean hemicellulose, tara gum, tara seed powder, tragacanth

?

gum and xanthan gum.

The polysaccharide-based hydrocolloid of the second composition may be
selected from any member of the afore-mentioned group of polysaccharide-
based hydrocolloid.

Examples of protein-based hydrocolloid include but are not limited to sodium
caseinate, soy protein isolate, wheat gluten, whey protein isolate and gelatine.
The protein-based hydrocolloid may be selected from any member of the afore-
rﬁentioned group of protein-based hydrocolloid.

The second composition comiprises at least one hydrocolloid but may comprise
any combination of two or more hydrocolloids.

The hydrocolloid, gellan gum, commercially available from Kelco (Bajaj et al.,
2007) for example, may be used for the invention. The hydrocolloid, pectin, for
example commercially available from Kelco, may also be used for the invention.

Any other suitable sources of pectin, okra or part thereof or okra extract and
gellan gum may also be used for the invention.

The second composition may comprise (a) 0.2 — 0.3 % wi/v pectin, (b) 0.1_{ ~0.2
% wiv okra (for example in the form of okra extract, optionally in the fdrm of
okra mucilage), and (c) 0.2 — 0.3 % wiv gellan gum.

In particular, the second composition comprises (a) 0.20% w/v pectin, (b) 0.10%
wlv okra, a part thereof, or an extract thereof, and (c) 0.20 % w/v gelian gum.
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According to another aspect, the invention also relates to a food product with
reduced oil content prepared or obtainable by the process described herein.
The food product may be conventionally packaged. The packaging may be to
maintain crispness, such as vacuum packaging or packaging with an inert gas,
such as nitrogen. Accordingly, the invention also relates to a package
comprising at least one such fried food product.

EXAMPLES

Having now generally described the invention, the same will be more readily
understood through reference to the following examples which are provided by
way of illustration, and are not intended to be limiting of the present invention.

Example 1

Six potatoes were used in the study. Each potato was peeled and cut into half.
One half was the control sample and the other half was the test sample. Each
half was then cut into thin slices for making fried potato chips. For the test
samples, the potato slices were first soaked in the first composition comprising
0.40 % wN calcium chioride and 0.10 % wiv citric acid in water for
approximately 5-15 minutes. The potato slices were removed from the first
composition and drained. before soaking in a second composition comprising
0.20 % wiv pectin, 0.10 % w/v okra mucilage and 0.20 % wiv gellan gum for
approximately 5-15 minutes. All the components used for the first and second
composition were food grade.

The potato slices were then removed from the second composition and deep
fried in hot oil to form crispy potato chips. The potato slices of the control group
were fried directly.

i

The oil content of the potato chips of each of the 12 samples (test + control)
were measured using the Soxhlet process (Nielsen, 2003) and compared to the
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oil content of control potato chips which did not undergo the two-step treatment
before deep frying.

The oil content of the control chips is shown in Table 1.

Table 1 Oil content of control deep fried potato chips

Control Oil content (%)

1 8.1 '
2 : 8.5

3 8.8

4 8.0

5 8.0

6 8.3

Mean + SD 8.3+0.31

The oil content of experimental deep fried potato chips prepared by the process
described above and the reduction of oil observed in these potato chips
compared to the control is shown in Table 2.

Table 2 Oil content of experimental deeg fried potato chips and the reduction of
oil content compared to control deep fried potato chips.

Sample set Qil content Reduction in oil
content (%)
compared to control

1 5.1 37

2 53 38

3 5.2 41

4 5.0 38

5 4.9 39

6 5.2 37

Mean + SD 5.1+0.147 38 £ 1.450

The mean reduction in oil content was observed to be 38 + 1.450 %, with a
significant p-value of < 0.05. The p-value was determined by one-way ANQVA. E

A reduction of almost 40% in oil content is considerable in terms of energy
regulation, since this would approximate to 100-200 kcal reduction in energy
consumption per day if a subject is eating fried food regularly as part of their
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diet. Accordingly, the fried food product which has undergone the two-step
treatment is a healthier option compared to the control.
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The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. A method for processing at least one food product comprising, in any order, the
steps of:

(i) contacting at least one food product with a first composition comprising Ca?*
and/or Mg?* and at least one carboxylic acid;

(ii) contacting the food product with a second composition comprising okra
mucilage, and at least one hydrocoiloid.

2. The method according to claim 1, wherein the at least one carboxylic acid
comprises citric, ascorbic, lactic or malic acid, or any combination thereof.

3. The method according claim 1 or 2, wherein the hydrocolloid comprises a
polysaccharide-based hydrocolloid and/or a protein-based hydrocolloid.

4. The method according to claim 3, wherein the polysaccharide-based hydrocolloid
comprises agar, alginic acid, ammonium alginate, arabinogalactan, bakers yeast glycan,
calcium alginate, carboxymethyl cellulose, carob bean gum, carob bean powder,
carrageenan, cellulose, cross-linked sodium carboxymethyl cellulose, curdlan gum, ethyl
cellulose, ethyl hydroxyethyl cellulose, fenugreek gum, furcellaran, galactomannan,
gellan gum, guar gum, guar seed powder, gum arabic (Acacia gum), gum ghatti,
hydroxypropyl cellulose, hydroxy propyl methy! cellulose, karaya gum, konjac
glucomannan, konjac flour, locust bean gum, methyl cellulose, methyl ethyl cellulose,
microcrystalline cellulose, oat gum, pectin, potassium alginate, powdered cellulose,
processed Euchema seaweed, propylene glycol alginate (propane-1,2-diol alginate),
sodium alginate, sodium carboxymethyl cellulose, sodium carboxymethyl cellulose
(enzymatically hydrolysed), soybean hemicellulose, tara gum, tara seed powder,
tragacanth gum or xanthan gum.

5. The method according to claim 3, wherein the prbtein-based hydrocolloid -
comprises sodium caseinate, soy protein isolate, wheat gluten or whey protein isolate.
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6. The method according to any one of claims 1 to 4, comprising the steps of:

(i) contacting at least one food product with a first composition comprising Ca?
and/or Mg?* and at least one carboxylic acid;

(ii) contacting the food product resulting from step (i) with a second composition
comprising (a) pectin, (b) okra mucilage, and (c) gellan gum.

7. The method according to any one of claims 1 to 6, wherein the first composition ,
comprises of 0.1 - 0.15 % wi/v carboxylic acid.

8. The method according to any one of claims 1 to 7, wherein the first composition
comprises 0.4 — 0.6 % w/v calcium chioride.

9. The method according to any one of claims 1 to 8, wherein the first composition
comprises 0.40 % w/v calcium chioride and 0.10 % w/v citric acid.

10.  The method according to any one of claims 1 to 4 or 6 to 9, wherein the second
composition comprises (a) 0.2 — 0.3 % wi/v pectin, (b) 0.1 - 0.2 % wi/v okra mucilage,
and (c) 0.2 - 0.3 % w/v gellan gum.

11.  The method according to any one of claims 1 to 4 or 6 to 10, wherein the second
composition comprises (a) 0.20 % w/v pectin, (b) 0.10 % w/v okra mucilage, and
(c) 0.20 % w/v gellan gum.

12. The method according to any one of claims 1 to 11, wherein contacting
comprises soaking.

13.  The method according to any one of claims 1 to 3, comprising the steps of:

(i) soaking a food product with a first composition comprising Ca?* and/for Mg#
and at least one carboxylic acid; and

(ii) soaking the food product with a composition.comprising okra mucilage and at
least one hydrocolloid.
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14.  The method according to any one of claims 1 to 4 or 6 to 13, comprising the
steps of:

(i) soaking a food product with a first composition comprising 0.40 % w/v calcium
chloride and 0.10 % wiv citric acid for approximately 5 - 15 minutes;

(ii) soaking the food product resulting from step (i) with a second composition
comprising (a) 0.20 % w/v pectin, (b) 0.10 % w/v okra mucilage, and (c) 0.20 % wiv
gellan gum for approximately 5 - 15 minutes.

15.  The method according to any one of claims 1 to 14, further comprising cooking
the food product after the two steps.

16.  The method according to any one of claims 1 to 15, further comprising freezing
the food product after the two steps.

17.  The method according to claim 16, further comprising thawing the food product
and/ar cooking the food product.

18.  The method according to claim 15 or 17, wherein the cooking comprises frying.

19.  The method according to any one of claims 1to 4 or 6, wherein the method is a
process of preparing at least one fried food product comprising the steps of:

(i) contacting at least one food product with a first composition comprising Ca*
and/or Mg?* and at least one carboxylic acid,;

(ii) contacting the food product resulting from step (i) with a second composition
comprising (a) pectin, (b) okra mucilage, and (c) gellan gum; and

(iii) frying the food product.

20.  The method according to claim 19, wherein contacting comprises soaking.
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21, The method according to claim 19 or 20, comprising the steps of.

(i) soaking a food product with a first composition comprising 0.40 % w/v calcium
chloride and 0.10 % wiv citric acid for approximately 5 - 15 minutes; followed by

(ii) soaking the food product resulting from step (i) with a second composition
comprising (a) 0.20 % wiv pectin, (b) 0.10 % w/v okra mucilage, and (c) 0.20 % wiv
gellan gum for approximately 5 - 15 minutes; and

(iii) frying the food product.

22 The method according to any one of claims 1 to 21, wherein step (i) is performed'
before step (ii).

23, The method according to any one of claims 1 to 21, wherein step (ii) is performed
before step (i).

24.  The method according to any one of claims 1 to 23, wherein the food product is a
potato product.

25 The method according to any one of claims 1 to 24, wherein the at least one food
product has less than 30 % reduced fat and oil absorption compared to a control
product.
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