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FOOD PROCESS

FIELD OF THE INVENTIO

The present invention relates to starch-thickened food-
stuffs with improved freeze-reheat stability and having a
smooth texture with low or negligible sliminess comprising
a starch component and an amylopectin component, and a
process for preparation thereof.

BACKGROUND TO I N

Starches are widely used in food applica{tions as thickeners
or bodying agents of starch-thickened foods. By "starch-

thickened = foods" are understood,  throughout this

specification and the attached claims, any fluid, pasty or
semi-solid food product in which a, preferably native,
starch-based thickening agent is used to impart a degree of
thickening. Examples of such foods include sauces, soups,
gravies, creams, and the like. '

Starch consists of grénules which have ordered structures
which are semi-crystalline and birefringent. Chemically, -
starches mainly consist of two types of polysaccharides,
amylose and amylopectin. Amylose. is an essentially linear
1-4-linked alpha-D-glucose and amylopectin is a highly
branched macromolecule consisting of short chains of

1-4-linked alpha-D-glucose with 1-6-linked branches.
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When starch granules are ‘heated in water at a specific .
temperature (the gelatinization temperature, usually about
85°C to 70°C), the granules swell irreversibly and the
amylose is preferentially solubilized. During this
gelatinization, the granule birefringence and crystallinity
disappear and a viscous solubilized paste is formed. The )
swollen starch granules, upon cooling to room temperature,
show a strong tendency to associate with' each another
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through hydrogen-bonding between hydroxyl groups. This
phenomenon is called retrogradation. - In dilute starch
‘solutions the amylose slowly aligns itself in parallel
fashion to give insoluble bundles, which render the

5 solution opaque and may cause precipitates. In more
concentrated solutions (about 5% by weight and higher) the
amylose molecules associate in random fashion and give a
reticulated network of a gel. '

10 If the starch gel is frozen, the freezing causes the
separation of discrete ice crystals and this water does not
( reconstitute uniformly when the system is thawed. Aas a
consequence, the starch paste loses its water-retention
capacity and a watery phase is separated by syneresis.
15 ' .
If an appreciable 1level of native starch ( containing
amylose) is used in the food product; the product may lose
its smooth creamy consistency upon freezing and become
lumpy or curdled in texture and reheating will usually not
20 restore the original appearance of the product. The effect
is even worse when the product is subjected to a number of
- freeze-thaw cycles. While the effect is less pronounced in .
non-frozen systems, the product may also become gelled/
_  lumpy when stored under chill or ambient conditions, even
( 25 without freezing - a phenomenon that is sometimes described-
i as "set-back" in a sauce; once this happens the gel will
not melt on reheating.

_ The so-called waxy starches, which essentially consist of.

30 amylopectins, and their physically and/or enzymatically
modified derivatives, associate  only with difficulty
because of their branched nature. They' crystallise very
slowly and if any precipitate is formed, it can easily be
re-dispersed by heating it in water above about 50°C. The

35 problem is, however, that if these waxy starches are used .
at a relatively high level in food products to prevent
syneresis from occurring upon re-heatlng after_ freezi:
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unacceptable slimy or slippery texture is obtained. Some
chemically modified waxy starches may also demonstrate this
problem.

S .Therefore on the one hand, food products containing native,
amylose containing starches, do not have freeze-reheat
stability and, on the other'haﬁd, if attempts are made to
improve the freeze-reheat stability by using mainly
amylopectin-based starches (waxy starches), an unacceptable

10 texture is obtained. '

LITERATURE

In Food Technology, October 1951, pages 432-440, the
15 preparation of stable frozen sauces and gravies has been
described. In this article, it has been stated that
homogenization of the already prepared sauce would improve
its freeze stability and indeed homogenization of the
standard white sauce (prepared with an all-purpose flour)
20 eliminated liquid separation from unfrozen sauces. It also
caused a slight decrease in the amount of liquidlséparation
that appeared after freezing and after storage at -18°C
(0°F), but there was no statistically significant
difference in the appearance of the thawed sauces. From
25 - this publication it 1is <clear that up till now
homogenizatioﬁ has not produced any improvement in
freeze-thaw stability of starch-thickened foodstuffs.

It 'is known that an amylopectin component can be

30 manufactured from waxy starches by dissolution in a
solvent, for example, dimethyl sulphoxide. However, such
a chemically produced amylopectin component is not suitable
for use in foodstuffs. '
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SUMMARY OF E_INVENTION

We have now found that a suitable amylopectin componént can
be manufactured by subjecting the amylopectin component's
source to shear forces. This component is suitable for use
in foodstuffs and is obtained wusing only physical
processes. | |

Furthermore, we have found that starch-thickened foodstuffs
having a surprisingly smooth and good texture after
reheating following ambient, and particularly following
frozen storage, can be obtained by uéing a mixture of
native starch component and the amylopectin component
within the foodstuff. Within such liquid foodstuffs the
amylopectin cdmponent constitutes the continuous phase.

. The foodstuffs are particularly suitable for freezing and

20

25

reheating, because in this environment lumpiness is more
likely to occur. The invention is applicable to heated
systems and is not restricted to systems which have been
frozen. It is also applicable to systems which have not
been frozen, eg those which have been sterilised.

The reheated starch-thickened foodstuffs of the invention
retain their good textural properties, ie absence of
lumpiness/ sliminess and freeze-reheat stability, after
dilution or drying. The sheared amylopect:m component is
also effective after dJ.lutlon or drylng.

‘The present invention therefore relates to a starch-

30

35

thickened foodstuffs having improved freeze~xreheat
stability and good texture comprising a native starch
component and an amylopectin_ component, wherein the
amylopectin component is obtained by; '

(a) cooking the amylopectin component source to obtain a

gel;
-
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(b) subjecting the cooked amylopectin component source to
shear forces.

GENERAL_ DESCRIPTION OF THE INVENTION

The source amylopectin component~of the starch-thickened
foodstuff is preferably a so-called waxy starch for
example, waxy cereal starches, such as waxy maize starCh,

and waxy.fice starch; waxy tuber starches; waxy fruit and

legume starches; waxy root starches; mutant waxy starches;
hybrid waxy starches; modified waxy starches (chemically
and/or physically and/or enzymatically modified waxy
starches. Examples of such starches are heat-moisture-
treated starches, starches which have been reacted with a
monofunctional reagent to introduce substituents such as
phosphate, adipate, acetate, hYdroxyalkyl or succinate

~groups) and mnixtures thereof. The source amylopectin

component can also be cereal or root starches, such as
wheat or potato, from which the amylose has been separated
or otherwise rendered unavailable to interact with the
native starch component that is used to thicken the

foodstuff.

The preferred waxy starches. are waxy cereal starches, waxy .

root starches, mutant waxy starches and mixtures thereof.
Even more preferred waxy starches are cereal starches such
as waxy maize starch and waxy rice starch and mixtures
thereof. The amylopectin component can give the benefit at
a level of 1% dependent on the system, but usually a level
of at least 2% by weight is required.

The native starch component of the starch-thickened
foodstuff is any native starch for example, corn or maize
starch, tapioca starch, wheat starch, rice starch, barley

- starch, pea starch, grain sorghum starch, potato starch and

mixtures thereof, or a material comprising native starch,
such as flour. This component will usually be present at
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a level up to about 10% by weight, ie comparable to
commercial levels. Higher levels are usable dependent on
the system and the properties desired.

Subjecting the cooked amylopectin component gel to shear
forces (step (b)) is preferably effected by homogenization
of said gel, but also high-shear intensive mechanical
mixing may be applied, such as milling in, for example, a
colloid mill.

Examples of the starch-thickened foodstuffs according to
the present invention are gravies, soups, sauces, dessert
preparations, puddings, and the like.

Accordingly, the starch-thickened foodstuffs according to
the present invention may further comprise one or more
components selected from fats; fat substitutes or
replacers; animal protein; vegetable protein; fungal
protein; vegetables; herbs; spices; dairy material; egg
material; acidifying agents; emulsifiers; <flavouring
agents; flavouring precursors; sweetening agents; colouring
agents; salt; minerals; vitamins; antioxidants;
stabilizers, and mixtures thereof.

The fat (which includes oils) may be of vegetéble or animal

origin and may be a synthetic fat. It may be a single fat

or fat fraction or a mixture of fats and/or fat fractions.
At least part of the fat may be replaced by a low-calorie
fat substitute or fat replacer. Particularly suitable fat
replacers are the edible polyesters of pélyhydric alcohols
having at least four free hydroxyl groups, such as
polyglycerols, sugars or sugar alcohols, and saturated or
unsaturated, straight or branched alkyl chain Cz-C,, fatty
acids. The polyhydric alcohol fatty acid polyesters
include any such polyesters or their mixtures of which an
average of at least 70% of the polyhydric alcohol hydroxyl
groups have been esterified with the fatty acids. Fatty
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alkyl ether derivatives of glycerol, esters of Cz—C,, fatty
alcohols and polycarboxylic acids, waxes and
microcrystalline cellulose can also be used for replacing
or substituting at least part of the fat.

The animal protein may be the meat of mammals (such as
beef, pork, 1lamb meat), poultry (such as chicken and
turkey) and fish. Mixtures of meat may also be used.

The vegetable protein may be soybean protein; the fungal
protein can be inyco-protein. Vegetables such as red
peppers, onion may be used. The dairy material may be
cheese or yoghurt. The acidifying agents or acidulants may
be innocuous acids such as acetic acid, citric acid, malic
acid, wvinegar or lemon juice. The stabilizers may be
hydrocolloids and gums.

The emulsifiers are preferably selected from alkali metal
or hydrogen C,,-C,, fatty acid acyl lactylates, such as
sodium stearoyl-2-lactylate; monoglycerides of, preferably
saturated, ¢C;,-C,, fatty acids, such as glycerol
monostearate; diacetyl tartaric acid esters of mono- and/or
diglycerides of C,,-C,, fatty acids; = succinylated
monoglycerides of C,,-C,, fatty acids, and mixtures thereof.

SPECIFIC DESCRIPTION OF E INV ON

Examples of the products and processes of the invention
will now be described to illustrate but not 1limit the
invention. '

There are two possible processes for preparing the starch-
thickened foodstuff according to the invention. Both
processes involve initially obtaining the amylopectin
componént via steps (a) and (b) as described above,
followed by two additional steps, these are as follows;

_—
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Process 1

(c) combining the amylopectin component With the native
'_stgrch component; and

(d) cooking the mixture thus obtained and cooling it.

This process is the preferred process for preparation of
foodstuffs requiring a long cooking time.

. Process 2

(c) cooking the native starch component; and
(d) admiking with the amYlopectin component.

This process is the preferred process for preparation of
foodstuffs requiring a short overall cooking time.

Example 1

2 parts Amioca (waxy maize starch ex National Starch) in
95.5 parts of water were cooked tbgethgr in a saucepan- for
15 minutes until the mix reached a temperature of 95°C and
then held at that temperature for 5 minutes. . The mix was
then sheared to a thin liquid, using a Silverson L4R mixer
with an emulsor screen at full power, ie 0.25 kw input and
6,000 to 8,000 revolutions per minute for about 5 minutes.

2.5 parts of Cornflour were then added to the sheared

appearance and texture.

Amioca dispersion and the mix heated to 90°C in a bain
marie and gently stirred for 5 minutes. The cooked mix was
then poured into plastic sachets, cooled to -20°C and held
frozen for 48 hours. The sachet was then reheated to 80°C
in a pan of boiling water_and examined.

The reheated dispersion was smooth and had no slimy
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Comparative Example A

2.5 parts of Cornflour were heated for 5 minutes in 97.5
parts of water at 90°C in a bain marie with gentle

5 stirring. The cooked starch was then poured into plastic
sachets, cooled to -20°C and held frozen for 48 hours. The
sachet was then reheated to 80°C in a pan of boiling water
and examined.

10 The reheated dispersion was lumpy, containing small pieces
of soft gel surrounded by a watery liquid.

Comparative Ex e B

15 - 2.5 parts of Cornflour and 2 parts of Amioca (waxy maize '
starch ex National Starbh) were heated in 95.5 parts of
water to 90°C in a bain marie with gentle mixing and held
‘at 90°C for 5 mins. The cooked mix was then poured into
plastic sa@hets, cooled to -20°C and held frozen for 48

20 hours. The sachet was then reheated to 80°C in a pan of
boiling water and examined.

The reheated dispersion was smooth but had a slimy
appearance and texture not noticed in Example 1.

25
Example 2
Example 1 was repeated except that this time the
concentration of Cornflour was 5% and the concentration of
30 Amioca (waxy maize starch ex National Sﬁargh) used was 4%.

After heating, freezing and reheating, the dispersion was
smooth ahd'without a slimy appearance and texture.
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Ccomparative Example A was repeated with 5% Cornflour.
After heating, freezing and reheating, the dispersion had

5 severely retrograded into large jelly-like lumps surrounded
by a watery liquid.

Comparative Example C

Comparative Example D

10 COmparative Example B was repeated with 5% Cornflour and 4%
Amioca. After heating, freezing and reheating, the
dispersion contained lumps and was surrounded by a slimy
liquia.

15 ample o rative am| E &

Experiments were conducted in a gravy mix having the
following composition: '

20 | EXAMPLE o
COMPOSITION
(wt2) | 3 E ! F
Cornflour 2.5 4.5 2.5
Amioca - - 2.0
25 Sheared Amioca 2.0% . - -
Onion Powder 0.2 0.2 0.2
Caramel 0.4 0.4 | 0.4
Salt ' 0.2 0.2 0.2
Flavours 2.5 2.5 - 2.5
30 Beef Fat 1.0 1.0 1.0
Water - to 100 to 100 to 100

* added as 20 parts of 10% sheared amioca solution.

35 10% Sheared Amioca was prepared by heating 10 parts of
Amioca in 90 parts of water to 95°C in ‘a saucepan and then
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shearing the cooked Amioca to a thin liquid with the
Silverson (for 5 =~ 10 mins) according to the method
described in Example 1.

5 The powdered ingredients were added to the water (or to the
sheared Amioca dispersion in Mix 3), heated in a pan with
gentle stirring until they started to boil and the beef fat
added. They were then cooled to 60°C, adjusted for any

_ water loss, frozen and reheated according to the method
10 - described in Example 1.

( After reheating, the gravy of 'Example 3 was smooth and had
a good texture, typical of a freshly prepared gravy.

15 After reheating, the gravy of Example E was lumpy and had
retrograded into large jelly-like 1umps surrounded by a
watery liquid. '

After reheating, the gravy of Example F was smooth but
20 slimy. '

Exa e 4 d Comparative Examples G &

Experiments were conducted in a Cream Sauce mix having the
25 following composition:
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EXAMPLE

COMPOSITION 4 " - H
Wheatstarch 3.0 3.0 3.0
Amioca ' - - 2.0
10% Sheared Amioca 20.0 - -
Unsalted Butter 3.8 3.8 3.8
Cream (35% fat) 35.9 - 35.9 35.9
Flavours _ 2.6 2.6 2.6
Onion Powder 0.03 0.03 0.03
Reduced White wine* 4.5 4.5 ' 4.5
salt 0.4 0.4 . 0.4
Water | to 100 | to 100 to 100

*9 parts of white wine were reduced to half their original
weight by boiling. in a saucepan. 10% Sheared Amioca was
prepared as in Example 3. The other starches were slurried
in part of the water. The butter and the dry ingredients,
excepting the starches, were combined with the rest of the
water and warmed in a saucepan with gentle stirring until
the fat had melted and the powders dispersed (at a
temperature of 30 - 50°C). To this was added the reduced
wine, the starch slurries - and the sheared Amioca in
Example 4 - and the cream.' The sauces were then heated for
ca 10 mins with gentle stirring until they reached 95°cC.
The sauces were then cooled to 60°C, adjusted for any water
loss, frozen and reheated according to the method described
in Example 1.

Example 4

After reheating the cream sauce was smooth and had a good
creamy texture, typical of a freshly prepared Cream Sauce.

___;___;_________,_
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After reheating, the sauce was lumpy with retrograded
jelly-like lumps surrounded by a creamy liquid. '

Comparative Example G

. Comparative Example H

After reheating, the sauce was smooth but slimy.
10 ple d Comparative Examples I & J

The gravies prepared in Example 3 were poured into cans,
sealed and sterilised in a pressure cooker at 121°C for 30
mins. The samples were then cooled, held at room

15 temperature for 48 hours and then reheated to 80°C in a
saucepah of boiling water. The cans were then opened and
the gravies examined.

xample 5¢ teri ed versio f Exampl
20 '
After reheating the gravy was smooth and had a good
texture, typical of a fresh gravy.

LXam : Sterilised versi f Example
25
| When the can was opened, the gravy appeared as a solid lump
~of jelly with a small amount of free liquid on the top.’

Example J: Stegiliseg version of Example F
30

After reheating the gravy was smooth but slimy.

Example 6 and Comparative sample K

35 This demonstrates the effect of subsequent dilution of
frozen reheated wheatstarch cooked in sheared Amioca. A
concentrated ¢ooked starch mix was prepared as follows; 10
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parts of wheatstarch were mixed with 40 parts of 10%
Sheared Amioca, prepared as in Example 3, and 50 parts of
water and cooked to 90°C, frozen and reheated according to
the method described in Example 1. The reheated mix was
then diluted 4 times with water and refrozen. |

i
i
i

14

The diluted mix, now containing 2.5% wheatstarch and 1%

. Sheared Amioca remained smooth on reheat.

10

Co ti a e

Comparative sample A was repeated with 10% wheatstarch in

- place of 2.5 parts Cornflour. After heating, freezing and

15

20

reheating, the dispersion was a solid lump which could not
satisfactorily be diluted since it would not readily
disperse in added water.

Example 7.

This demohstratés the effect of drying wheat starch cooked
in sheared Amioca. A 10% wheatstarch cooked in 4% sheared

-Amioca was prepared and frozen, as described in Example 6.

25

30

35

The frozen mix was then freeze dried and the material
ground to a powder by passing through an Apex hammermill
with a 3 mm screen at ca 3000 rpm.

7 parts of this dried precooked starch were dispersed in 93
parts of water to yield a typical starch thickened paste
which retained its smoothness without being slimy even when

- refrozen and reheated according to the methods described in

Example 1.

Example 8

‘10 parts of Amioca in 90 parts of water were cooked and

then sheared to a thin 1liquid according to the method
described in Example 1. The mix was then freeze dried,
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- in Example 7. 5 parts of Cornflour were then cooked in 4
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-and texture. : |

parts of the freeze dried powder reconstituted in 91 parts
of water, frozen and reheated according to the method
described in EXample 1. After reheating, the dispersion
was smooth and without a slimy appearance and texture,
similar to Example 2.

Example 9

10 parts of 2Amioca in 90 parts of water were cooked

according to the method described in Example 1 and then
sheared to a thin 1liquid by passing at 50 kilos/hour
through a Crepaco piston homogeniser set at 200 Bar
pressure. 5 parts of c_:ornf'lour were then cooked with 40
parts of this 10% Sheared Amioca and 55 parts of water,
frozen and reheated accerding' to the method described in
Example 1. After reheating the dispersion was smooth and
without a slimy appearance and texture, being very s:.m:.lar
to Example 2.

Example 10

Example 2 was repeated except that this time the sheared
Amioca was replaced by 2.5% sheared Remyrise (waxy rice
starch ex Remy) prepared in the same way as the sheared
Amioca described in Example 1. After heating, freezing and
reheat the dispersion was smooth and without a slimy
appearance and texture.

Example 11

Example 1 was repeated except that this time the Sheared
Amioca was replaced by 8% Sheared Wheatstarch, again
prepared in the same way as the Sheared Amioca described in
Example 1. After heating, freezing and reheat the
dispersion was thick, smooth and without a slimy appearance
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Example 12 and Comparative Examples L & M

P aced

1

Experiments were conducted in a custard mix having the

following composition:

EXAMPLE
COMPOSITION (wt%) 12 - L.
Cornflour 3.0 3.0 .
Amioca - - .
10% Sheared Amioca 20.0 - -
Sugar 6.0 6.0 6.0
Full Cream Milk Powder 10.0 '10.0 10.0
Colours 0.1 0.1 0.1
Flavourings 0.1 0.1 0.1
Water to 100 to 100' to 100

10% Sheared Amioca was prepared as in Example 3. The other
starches were slurried in part of the water. The other
ingredients were mixed in the rest of the water and heated
to ca 80°C. In each example the starch slurry was then
added and the mix brought to the boil and simmered for one
minute; for Example 12 the Sheared Amioca was heated
separately to ca 90C and stirred into the mix after
simmering until a smooth dispersion was obtained. Each mix
was then poured into sachets and cooled, frozen and
reheated according to the method described in Example 1.

After reheating, the custard of Example 12 was smooth and
had a good'texture, typical of the freshly prepared sample.

~ After reheating, the custard of Example L was lumpy, having

retrograded into large starchy lumps surrounded by a milky

liquid.

After reheating, the custard of Example M was thick but
slimy. '
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CLAIMS
1. A starch-thickened foodstuff comprising ‘a native

starch component and an amylopectin component, wherein the

. amylopectin component is obtained by;

(a) cooking the amylopectin component source to' obtain a
gel; |

(b) subjecting the cooked amylopectin component source to
shear forces.

2. A starch-thickened foodstuff according to claim 1,
wherein the amylopectin component- source is a waxy starch.

3. A starch-thickened foodstuff according to claim 1 and
2, wherein the amylopectin component source is selected
from' waxy cereal starches, waxy root starches, mutant waxy
starches and mixtures thereof.

4. A starch-thickened foodstuff according to any
preceding claim, wherein the amylopectin component source
is selected from waxy maize starch, waxy rice starch, and
mixtures thereof.

5. A starch-th.ickened foodstuff according to any
preceding claim, wherein the native starch component is
selected from corn or maize starch, tapioca starch, wheat
starch, rice starch, pea starch, grain sorghum starch,
potato starch and mixtures thereof. '

6. A starch-thickened foodstuff according to claim 1,
wherein in step (b) the cooked amylopectin component source
is homogenised. ' '
//.;_
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preceding claim, wherein the foodstuff additionally
comprises an emulsifier. '

-8 A starch-thickened foodstuff according to claim 7,

wherein the emulsifier is selected from alkali metal or
hydrogen C,,~C,, fatty acid acyl lactylates, monoglycerides
of, preferably saturated C,-C,, fatty acids, diacetyl
tartaric acid esters of mono- and/or di-glycerides of C,,-C,,
fatty acids, succinylated monoglycerides of C,,-C,, fatty
acids, and mixtures thereof. '

9. A process of preparing starch-thickened foodstuff
according to claim 1, comprising;

(c) combining the amylopectin component with the native
starch component; and

(d) cooking the mixture thus obtained and cooling it.

10. A process of preparing starch-thickened foodstuff
according to claim 1, comprising;

(c) cooking the native starch component; and

'(d) admixing with the amylopectin component.

Providing that step d, is carried out whilst the native
starch component is still warm.
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