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FOOD -COVPCSI TI ONS | NCLUDI NG RESI STANT STARCH TECHNI CAL FI ELD Thi4te ggagentson
relates to food conposition which include resistant starch as a source of
dietary fibre and in particular to food conpositions which include grain or
parts thereof and starch derived fromthe grain which is high in anyl ose.
-BACKGROUND ART It has been recognised that a balanced diet must include an
adequate level of dietary fibre. There age many natural food sources of
dietary fibre of which cereals, particularly bran, are recognized as a good
source. However, it would seemthat a high proportion of diets of people of
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ase%een recognised that a balanced diet must

include an adequate level of dietary fibre. There are
many natural food sources of diétary fibre of which
cereals, particularly bran, are recognized as a good
source. ' )

However, it would seem that a high proportion of
diets of people of the developed countries contain an
inadequate level of dietary fibre. An inédequate level of
dietary fibre has been linked with a number of diseases
which may be broadly classified as metabolic and
gastrointestinal. Examples of these diseases are diabetes
mellitus, diverticular disease and colonic cancer.

It has also be found that some forms of dietary fibre
are useful in lowering blood cholesterol.

One approach to providing adequate levels of dietary -
fibre has been to produce processed foods which are high
in dietary fibre content. ,Such foods include breakfast
cereals, snack bars, bread and the like. Typically bran,
outer tissues of the kernel, including pericarp from a
variety of cereal sources including wheat, maize, ocats and
other plant extracts have been used as the source of fibre.

‘More recently, resistant starches have been
recognized as a potential source of dietary fibre.
Resistant starches are starches that are highly resistant

" to hydration and which when ingested pass through the
upper regions of the gastrointestinal tract largely
unchanged.
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recogni zed as a potential source of dietary fibre. Resistant starches are
starches that are highly resistant to hydrati on and whi ch when ingested
pass through the upper regions of the gastrointestinal tract |argely
unchanged. -2- To date the only natural sources of resistant starch at a
significant | evel are green bananas and raw potatoes. Such sources do,
however, present substantial problens ¢n2formulating satisfactory food
products, in particular |ow gelatinization tenperatures which are typically
60-80[err]. It is also possible to produce resistant starch by extensive
processi ng i nvol Te rdptrepole contpokdtigrahosewetengebf resbstanpastacchin

copendi ng |94 of nal oAl < 98¢ edvaPPLLE Arkin Wanbhdd ALRS/ 00389 111 ed 30 July
1993 entitled | g | ose Starch and” Resistant Starch Fractions"_ there is
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extensive processing involving repeated cooking and
cooling of starch pastes.

In copending International patent application
No. PCT/AU93/00389 filed 30 July 1993 entitled "High
Amylose Starch and Resistant Starch Fractions" there is
disclosed a hybrid maize seed which is capable of
producing a starch having an amylose content of more than
about 80%. That appli;ation further discloses a maize
starch derived from such seed having a amilose content of
more than about 80%. This starch was designated as "High
Amylose Starch" in view of the surprising high amylose
content. A number of examples of compositions including
high amylose starch were given which included a number of
food applications.

Surprisingly, it has now been found that the
aforementioned high amylcse starch is high in diétary
fibre content and is a resistant starch. Moreover, it has
been found that such starches may be advantageously
incorporated into food products to achieve enhanced levels
of dietary fibre content. Additionally, these starches
have relatively high gelatinization termperatures,
typically 160-170°C.

SUMMARY OF THE INVENTION

Accordingly, the present invention consists in a food
composition having an enhanced dietary fibre content,
characterised in that the dietary fibre is derived from a
starch having an amylese content of at least about 50% or
if a rice starch, at least 27% and/or from a grain or
parts thereof, the starch content of which has an amylose



Surprisingly, it has now been found that the aforenentioned high anyl ose
starch is high in dietary fibre content and is a resistant starch.

Mbreover, it has been found that such starches nmay be advant ageously

i ncorporated into food products to achi eve enhanced.l evels of dietary fibre
content. Additionally, these starches have relatively high gelatinization
ternperatures, typically 160-170[err]. SUMVARY OF THE | NVENTI ON
Accordingly, the present invention comrsBsts in a food conposition having an
enhanced dietary fibre content, characterised in that the dietary fibre is
derived from'a starch having an amyl ose content of at |east about 50% of if
a rice starohteat pfast 2eesinabenti p8M argidi A4 BLCBaPtarCher 85f, the
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or if arice starch at |east out 27% DI SCLOSURE OF | NVENTI ON For - t he
pur pose of L | I ows, "high anyl ose" neans an anyl ose

content (dsb) o§050%marpunpesepb£fehabdgs&ﬁ&@nionnthatnﬁsﬂlpweferably 80%
or nore. Pg ul.ar e d %.Q@r re_and 90% or
b a1 sR" Ch8RnE0 AR LhD16GO0bERL YL 21 8B 08" SHY B

nore. For a an anylose re is conS|dered to
be a "hlghmanybopeefeaabhy 7QBtertmaFebhs°ﬁ§t3§6f9§éblY08§§téFn1ned amyl ose

content isphbat dpsctibgiakliyappkiredib@NafPlose contents are 85% or
more and 90% or more. For a rice starch, an amylose
content of 27% or more is considered to be a "high amylose
starch”. Note that the method used to determined amylose
content is that described in application No.
PCT/AU93/00389, the contents of which are incorporated
“herein by way of reference. . o

Whilst the resistant nature of the starches of this
invention are not fully understood, it is suspected that
the molecular arrangement of the glucan polymers,
including crystalline structures, and the association of
these polymers with other substances, including free fatty
acids, may be responsible for imparting the resistant
characteristic. '

In the accompanying Figure 1, there is shown a graph
of total dietary fibre wversus amylose content of a number
of samples representing three maize varieties-regular

. maize, waxy maize and high amylose maize. It will be seen
from this graph that all the regular maize and waxy maize
varieties were substantially nil in dietary fibre content,
whereas all of the high amylbse samples were found to have
a measurable dietary fibre content. Based on the fact
that the regular maize sémples were found to have an
amylose content of about 28% whilst the waxy maize was:
nil, the finding that at an amylose content of greater
than about 50% was associated with the presence of dietary
fibre'is somewhat surprising. It is also surprising that
the dietary fibre content increases to such an extent
relative to increasing amylése content.



PCT/ AU93/ 00389, the contents of which are incorporated hérein by way of
reference. Wiilst the resistant nature of the starches of this invention
are not fully understood, it is suspected that the nol ecul ar arrangenent of
the glucan polyners, including crystalline structures, and the association
of these polyners with other substanee4,-including free fatty acids, nmay be
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Dletary Fibre

Muir et al McCleary et al

(% dsb) - (% dsb) (% dsb)

Waxy Maize

Starch 8/91 (0.2 0.7 £ 0.5 5.8
| Regular Maize

High Amylose 50

7/91 8.0 8.2 £ 0.4 ‘7.5

High Amylose 80

4/91 21.2 - 11.9

High Amylose 80 .
1 10/91 _ 31.8 20.0 + 1.8 18.1

Muir et al "Measurement of Resistant Starch factors
affecting starch escaping digestion in vitro" Am. J. Clin.
Nutr. 56, 123~127 (1992)

McCleary et al "A rapid procedure for total starch
measurement in cereal grains and products" Proc. 42nd RACI
Cereal Chem. Conf. Christchurch, NZ (1992) Ed. VJ
Humphrey-Taylor pp304-~312.



for the high amyl ose starches, particularly high anylose 80, is
.substantially greater than regular mai ze starch. TABLE 1 TOTAL DI ETARY
. FI BRE AND RESI STANT STARCH LEVELS I N MAI ZE STARCH Total | nsol uble
Resistant Starch Dietary Fibre Miuir et al McCleary et al (% dsb)
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0.7 + 0.5 5.8 Regul ar Maize Starch 7/91 (0.2

1.3 + 0.9 -0.4 High Anylose 50 7/915 - 8.0

8.2 [err] 0.4 7.5 Hi gh Anyl ose 80 4/91 - 21.2
11.9 Hi gh Anylose 80 10/91 31.8
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such as bread, biscuits, crackers and the like, snack
foods, cheese and other dairy based products.

Incorporation of the high amylose  starch of the
invention into food products will be at a level consistent
with the requifed level of dietary fibre in the finished

- product. A broadly useful level of incorporation |
generall& lies in the range of from about 5-60%.

It will be appreciated that in some products, high
amylose content whole grain or gfits derived from the
grain may be incorporated alone or in combination with
high amylose starch.

Furthermore, the high amylose.starch Bf-the_invention '
may be used as a partial replacement for the flour
incorporated in products such as bread.

Whilst the dietary fibre and resistant starch results
shown respectively in Fig 1 and Table 1 are directed to
maize starch, it should be appreciated that this invention
is not so-limited. For example; high amylose wheat, high
amylose rice, high amylose pea and high amylose barley
starch may also be utilized in the food compositions of
this invention.

MQODES FQOR YIN ON

In order to better understand the nature of this
invention, a number of examples will now be described.
BREAKFAST CEREALS

The high amylose starch of the invention can be used
to advantage in a variety of ready-to-eat breakfast
cereals. These include flaked cereals, extruded flake
cereals, extruded gun-puffed cereals, extruded and other
shredded cereals, oven-puffed cereals; granola cereals and
extruded expanded cereals.



The hi gh anyl ose starch of the invention may be incorporated into a w de
range of food products. A non-exhaustive list of such products include:
pasta, noodles, instant noodl es, breakfast cereals, baked goods such as
bread, biscuits, crackers and the |ike, snack foods, cheese and other dairy
based products. Incorporation of the high anylose starch of the invention
into food products will be at a |evel gonsistent with the required | evel of
~dietary fibre in the finished product.® A broadly useful |evel of
incorporation generally lies in-the range of fromabout 5-60% It wll be
appreciated that in some products, high anyl ose content whole grain or
grits derived fromthe grain may be incorporated alone or in conbination
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descri bed. ﬁf Iq;qastarc of the jnvention can
be USE,‘d s:.gn.L icant y er in a1.'.8. 1bre content as is shown
in Table 2.

(2) Extruded Flake |

An extruded flake product was made by rotary cooking,
cold form pelleting, flaking-and toasting according to
formulation 2562/1. It will be seen from Table 2 that
2562/1 had a significantly higher dletary flbre content as
compared with the control.

Formulation: Extruded Flake
2562/1 Control
% 0%

Maize Polenta 45.0 45.0
Starch AS58 42.0 -
Regular Maize Starch - 42.0
Sugar _ 8.7 8.7
Salt 1.9 1.9
Malt 2.5 2.5

100.0 100.0

Formulations 2459/2(b) and 2459/2(c) were prepared as
2562/1. However, 2459/2(b) were tempered overnight while
for 2459/2(c), the flakes were dried out at 70°C for
30 minutes prior to flaking. '



to advantage in-a variety of ready-to-eat breakfast cereals. These include
fl aked cereals, extruded fl ake cereals, extruded gun-puffed cereals,
extruded and ot her shredded cereals, oven-puffed cereals, granola cereals
and extruded expanded cereals. (1) Flaked Cereals While still in grit
form A-958 (H -mai ze - high anylose starch 80% available from Starch
Australasia Limted) can be processed t’o rake a cornfl ake by using hi gher
t han conventional |evels of water addition and | onger cooking times. The
final toasted product (formulation 2571/1) has a light colour and is
significantly hlgher I n dletary fibre content as is shomn in Table 2. (2)
Extruded Fl ake ARog 3 & édic {F 12 Mt . y cooking, cold
form pell eting, flaklng and toastlng accordis fornul | 2/ 1. It
will be seen from Table 2 that 2562/1 hadz(zl ??SKBR|cant|3Qﬁ? ﬁgﬁgdletary
fibre content as conpared with the control. Bormul ati on:  Ext¥ uded Fl ake

2562/ 1 Cgrhieh MBisge Pol enta 43.1 45. 0 43.1 45.0
Starch A958 . - Regul ar Mui,ze _Starch
: . 4B562sugar 1.5 g7 1357 %577 salt
1.9 . Dals 11.5 11.5
Wheat ' 20.7 20.7
Sugar a 8.6 8.6
Malt - ' 2.6 2.6
_ Salt _ 2.0 2.0
100.0 100.0

The textural propertles of the resultant flakes were
significantly different for each formulation with the
2450/2 forming hollow or pillow-like flakes, whereas
2459/2(c) had a wrinkled, blistered appearance.

The dietary fibre content of the two flake
formulations 2459/2(b) and 2459/2(c) are set out in
Table 2, from which it will be seen that overnight
tempering of the moist pellet containing starch A958
increases the total dietary fibre content of the resultant
flake significantly. A further extruded flake product was
made according to formulation 2556/1.

Formulation: E e lake
2556/1
%
Wholegrain Calrose Rice  56.0
Wheatgerm | 7.0
Sugar 6.9
Salt : 1.5
Malt 1.3
Icing Sugar Mixture . 6.3
Gluten - 12.6
Starch A958 8.4

100.0



Mal t : 2.5 2.5 100.0 100. 0
For mul ati ons 2459/ 2(b) and 2459/2(c) were prepared as 2562/ 1. However,
2459/ 2(b) were tenpered overnight while for 2459/2(c), the flakes were

dried out at_70 C for 30 m nutes prior to flaking. -7- Formul ation:
Extruded Fl ake (Ml tigrain) 2459/ 2(b) 2459/ 2(c) Starch A958

43.1 43.1 Rice -8 - 11.5 . 11.5 Cats
11.5 ~ 11.5 Wheat 20. 7 20. 7 Sugar
8.6 8.6 Malt N 2.6 2.6 Salt
2.0 ' 2.0 100.0 100.0 The textural properties of the

resul tant fl akesTher dieitgmiyf ifdamel godtéher ot Rén6gachsf senubati dan with the
2450/ 2 forn&gg Qoblom/or,pillpm#like fl akes, whereas 2459/2(c) had a

wri nkl ed, blls}ered appearance. The dietary fibre content of the two fl ake

fornul ati ons 2459/ 2(b) and 2459/ 2(c) BABLEeZ out in Table 2, fromwhich it

wi ||l be seen that ovgggkg%& FeRPar chAt8htt 88 BPbskrpet | @érs8Dai ni ng starch
A958 i ncreases the tofa retary Tibre content of the resultant flake

significantly. A further extruded fl ake product was

Formulation Moisture  Total Soluble Insoluble
Content Dietary Dietary Dietary
Fibre Fibre Fibre
% (% dsb) (% dsb) (% dsb)
Cornflake
(Control) 4.6 4.0 1.0 2.9
2571/1 : 6.2 20.7 1.2 19.5
2562/1 4.7 12.4 0.4 ' 12.0
Control 6.5 3.9 0.3 3.5
2459/2(b) 4.3 17.1 . - -
2459/2(¢) 5.0 15.3 - -

2556/1 5.4 - 4.5 1.1 3.5

(3) ¥heat Bites
This product’'is a crunchy "pillow" which can be

consumed as a ready-to-eat cereal with milk or eaten
piece-wise as a snack.



made according to formul ati on 2556/ 1. Fornul ati on: Extruded Fl ake 2556/ 1

Whol egrain Calrose R ce 56. 0 Wheatgerm 7.0 Sugar
6.9 Salt 1.5 Malt 1.3 Icing
Sugar M xture 6.3 G uten 12.6 Starch A958

8.4 100.0 The dietary fibre content for 2446/1 is set out in Table 2.
TABLE 2 Dietary Fibre Content of Brealf ast Cereals Formnul ation

Mbi st ure - Tot al Sol uble . Insol uble Content Dietary Dietary
Dietary Fibre . Fibre . Fi bre (% dsb) (@6dsb) (% dsb)
Cor nfl ake (Control) 4.6 : 4.0 2.9 2571/1
6.2 - 20. 7rne formulagion of th% Pra2edtlis as follows4 7 12. 4
0.4 ~12.0_Contrgl .5 e 3. 0.3 3.5
2459/ 2( b) Ingrgdgent - 17 1 2459/ et mix} g5 g 15. 3

Fine wholemeal flour 36.67

Castor sugar 15.35

Qat flour _ .12.80

Starch-A958 _ 11.94

Fine Bran #3 8.53

Vitamin Bl 0.0051

vitamin B2 0.0043

Niac¢in 0.031s6

Iron . 0.0145

Honey .- 1.19

Water _ . 13.47

100.00

_ Preparatidn of the product is as follows:

(2a) premix dry ingredients;

(b) process cereal mix with honey and water in a twin
screw extruder; '

. (¢) crimp and cut ropes from extruder to form individual

pillows;

(d) toast plllOWS to reduce moisture and develop colour
and flavour. -

The product was found to have excellent crunch after
contact with milk for five minutes. It has a distinctive
appearance being a pillow with "strand" markings. Total
dietary fibre content was found to be 10%, at a moisture
content of 2-4%. The product is unusual in that it has a
light airy texture with a relatively high level ocf total
dietary fibre.

The cereal products described above were
characterized by several physical properties which were
quite unexpected. For example, some of the flakes were
blistered whilst others were bubbled and appeared as if



2556/ 1 5.4 4.5 1.1 3.5 (3) Weat Bites
This product s a crunchy "pillow" which can be consumed as a ready-to-eat

cereal with mlk or eaten piece-w se as a shack. -9- The formul ati on of
the product is as follows: Ingredient % (wet m x) Fine

whol eneal fl our 36. 67 Castor sugar 15.35 Cat flour
12.80 Starch A958 11.94 ¥ ne Bran #3 8.53
Vitam n Bl 0.0051 Vitam n B2 0. 0043

Ni aci n , - 0.0316 Iron 0. 0145
Honey "popped”. These caa{gcy%fbﬁtlcs are thhly desirable apd 100. 00

Prepar at i Onw@uildl h@oﬁrmwtbeéna@oﬁﬂid@ﬁﬁd dchiewdsis xudling i ngredi ents; (b)
process cer in atwin screw extruder; (c)

X_ Wi t and wat er
crinp and ¢ %&&% ??%ﬁ?€X$¥ eF¥®% form i ndi vidual pillows:; (d) toast
pillows to reduckn rdditien anthelse etepeablproducts ex*rude well,

display moderate to high expansion, yielding a final
product with a medium to coarse cell structure. The

| products are unusual in that they have a light airy
texture whilst containing a relatively high level of total
dietary fibre.”

The breakfast cereal products have also been found to
have an excellent "bowl life" in that the flakes retained
‘their crunch after contact with milk for five minutes.

Furtheimore, during procéssing and prior to toasting,
it was observed that the flakes had a tendency to stick
less to each other as compared with the control.

BREAD ’

A number of bread samples were prepared using a high
amylose starch and for comparison a waxy maize starch
“MAZACA" trade mark of Starch Australasia Limited. The -
starches were incorporated into the bread at a 5% and a
10% level of flour replacement.

In Table 2, set out below, are the results obtainéd
for each of the bread samples. These results clearly show
that at both the 5% and 10% levels of high amylose starch,
the dietary fibre content was substantially more than both
the control product and the mazaca based product.
FPurthermore, it should be_noted that the actual level of
dietary fibre found was significantly more than would be
expected.  This suggests that a synergistic effect
occurred during baking.

Indeed, it would have been expected that the dietary
fibre content would decrease as resistant starch is
destroyed during such heating pfocesses.



and flavour. The product was found to have excellent crunch after contact
wth mlk for five mnutes. It has a distinctive appearance being a pillow
with "strand" markings. Total dietary fibre content was found to be 10% at
a noisture content of 2-4% The product is unusual in that it has a |ight
airy texture with a relatively high |l evel of total dietary fibre. The
cereal products described above were_characterized by several physical
properties which were quite unexpected. For exanple, sonme of the fl akes
were blistered whilst others were bubbled and appeared as if - 10 -
"popped”. These characteristics are highly desirable and woul d not have
been consi dered achi evabl e using forn&hgﬁ%ogs of this type. In addition,
these cereal products extrude well, di'Splray noderate to high expansion

yi el di ng a Aradr¥spsoduct with a n¥@iea®m to coar 8égel | stru a The
products are unusual in that theyghaywena |ight agifihskexture whil st
containing a relatively high |evel, of tgtal di ar& fibre. The breakfast
cereal products have also been fof?8 F8thave an-8%EB8 lent "bow life" in
that the flakes retained their crunch after contact with mlk for five

m nutes. Furthernore, during processing and prior to toasting, it was

observed that the flakes had a tendency to stick
Moisture % - 13.0 12.6

Total dietary Eibre - 27 0
(TDF) % (DB) '
(Resistant starch)

Test baking

Rate of flour 0 5 10 5 10 5 10
replacement (%) :

Water.absorption (%) - - - 58 58 58 58
Total loaf score (%) 76 80 76 75 73 79 71

Fibre in bread

TDF % (DB) . 4.2 4.0 - 6.9 8.7 4.0
(approx. expected
*TDF %) - = - 5.2 6.4 4.0

féxpected" bread TDF is based on control loaf fibre Plus
raw starch fibre.



| ess to each other as conpared with the control. BREAD A nunber of bread
sanpl es were prepared using a high anylose starch and for conparison a waxy
mai ze starch "MAZACA" trade mark of Starch Australasia Limted. The
~starches were incorporated into the bread at a 5% and a 10% | evel of flour
‘replacenment. In Table 2, set out below, are the results obtained for each
. of the bread sanples. These results clgarLy show that at both the 5% and
10% | evel s of high anyl ose starch, .the dietary fibre content was
substantially nore than both.the control product and the mazaca based
product. Furthernore, it should be noted that the actual |evel of dietary
fibre found was ,signifi r l; e e . ' {s
that a synergis@igggf g%?%%%%ﬁgfgg g%%?ngg é&?%ng?ﬁdgégg F%Ea%&ﬁggﬁgéé
been expect adhet HarmuiatdioasaSPtf Obte b@dAWent woul d decrease as resistant

starch is dqikégxﬁgnggring such. heating processg@stch Né&BLE 3 Anal ysis
g

Mot ot ure % Vhzaca 3% 5ha.  2LVI98E TOIR i cBary 1 by e
- F1cRE (q) 0 ( TDEPO®% ( DBFO( Re8PSt anB50t ar8AP 750
Starch A.958 (g) 0 50 100 150 200 250
Gluten (g) 0 10 20 30 40 50
salt (q) 18 18 18 18 18 18
Improver (g) 15 15 15 15 15 15
Fat (g) = . 20 20 - 20 20 20 . 20
Yeast (g) 12 T 12 12 12 12 12

Water (mL) ' 600 .610 630 650 - 670 700

Each batch was processed in a conventional manner. The
total dietary fibre for each batch was fourd to be:
Batch No. ‘Total Dietary Fibre
(% dsb)
5.4
7.1
9.1
10.8
12.8
6 14.5
In addition, it was noted that inclusion of the high
amylose starch did not have an adverse effect on crumb
colour, whilst increasing leve}s of high amylose starch
led to increasing dough water absorption levels.
Generally it was concluded that the high amylose
starch was an excellent source of dietary fibre for
inclusion in bread since any detrimental effect on load
volume and crumb firmness could be readily overcome by
appropriate formulation changes known to those skilled in
the art. ' '
It has also been found that gluten free bread which
is high in dietary fibre may be produced using the high

m B W o =



Test baking Rate of flour - 0 5 10 5 10 5 10

repl acenment (% Water absorption (% - - - 58 - 58 58
58 Total |oaf score (% 76 80 76 75 73 79 71 Fibre in
bread TDF % (DB) - 4.2 4.0 - 6.9 8.7 4.0 (appr ox.
expected *TDF % 5.2 - 6.4 4.0

"expected" bread TDF is based on contrbll3oaf fibre plus raw starch fibre.
- 12 - A further series of test bakings were done according to the
formul ati ons_set _out belomr I edj en i e de 4 Bat ch
Nos 1 Eos% Stargh o éﬁg lnv%ﬁﬁ*% (tBlS is importany as 950
900 850 c@@@entﬂﬁa)aJStgahctem Qw(@ead, whichois caEumaddy 150 200

igo . T sg"?)ét":'I"c"’isa of coeha@ T 3en§&lly o 'jirgodrg@%%r’;g) 15

. 18 [ nprover

15 15 fibrear (g) 20 200 20 20 20 20
Yeast (Q) For guidarde, 2to abcut 19% may Ibe J.nc'l&.ag\éﬁﬁed )

600 610 630

% h bat
convent i onath %rﬁ'leglutefrhegﬁ%? alPr?ﬁ ?é?yyf?ﬁeam?%’r roce_s%%%%n%&t?%ﬁnd to
be: Batch MNof aboutiol@s$.Dietary Fibre

As well as being able to provide enhanced dietary
fibre content 'in bread, the high amylose starch acts to
reduce staling on storage of the bread, by it is thought,
reducing the level of amylopectin and helping to maintain
the moisture content of the bread.

NOODLES - .

Typically, up to about 24% of high amylose starxch may
be used as a flour replacement in spaghetti. This yields

a dietary fibre content of up to about 8.7%.

In use, it has been found that spaghetti made from
high amylose starch has less of the "speckiness” which is
‘usually associated with the addition of more conventiocnal
fibre additivies such as bran to achieve higher dietary
fibre content. Furthermore, during cooking, the spaghetti
is less sticky and remains al dente for longer. )
OTHER FQOD PRODUCTS

It has been found that, in addition to providing a
dietary fibre benefit in instant noodles, these products
have a greater crispiness as compared with conventional
formulated products.

In the formulation of biscuits and crackers, it is
possible to overcome the use of a laminator by using the
high amylose starch of the invention. This is due to the
expansion, popping effect which serves to impart a lighter
texture to such_products.

INDUSTRIAL APPLICABILIT

From the foregeing description it will be evident

that the present invention provides a means for enhancing .



(%dsb) 1 5.4 2 7.1 3 9.1 4
10.8 5 12.8 6 14.5 In addition, it was noted
that inclusion of the high anylose starch did not have an adverse effect on
crunb col our, whilst increasing |evels of high anylose starch led to

i ncreasi ng dough water absorption |levels. Generally i't was concl uded t hat
the high anyl ose starch was an excel |l eatigource of dietary fibre for
inclusion in bread since any detrinmental effect on | oad vol une and crunb
firmess could be readily overcone by appropriate fornulati on changes known
to those skthéecdievarhefibre conhant adfo2 beanidgnmnit tfeedgl uten free bread

whi ch 1 N bl FLESALY TROE Cofiy BGed’ OFLE Rl Sk 10 Mbriciond? -
anyl ose starch of the invention. This IS inportant. as convenilonal gl uten
free bread, PORRERET s RoRsikedl H9Ws ufeRrehe RFOdWRLioR of sERR?, is generally

low i n di etédnypds DE BondOhaglhg aplies idcdl (chatsie Lo idy ®se i ncor por at ed
into a gluten t{Ses P SRod? Wieh Sedndll Sl Anal ' Al SN fllis OF about 10%
It will be appreciated by persons skilled in the art
that numerous variations and/or modifications may be made
to the invention as shown in the specific embodiments
without departing from the spirit or scope of the
invention as broadly described. The present embodiments
are, therefore, to be considered in all respects as
illustrative and not restrictive.



As well as being able to provide enhanced dietary fibre content in bread,
the hi gh anylose starch—aects to reduce staling on storage of the bread, by
“is tho e level of anylopectin and helping to naintain

the noi st“’“l mﬂm!ﬂ, !ﬂe bread. NOODLES Typically, up to about 24% of

hi gh anyl ose starc used as a flour replacenent in spaghetti. This
yields a dietary flbre content of up te alsow 8.7% In use, it has been
found that spaghetti nade from high anyl ose starch has | ess of the
"specki ness” which is usually associated with the addition of nore
convent i onaCLAIMSe additivies such as bran to achieve higher dietary fibre

content . Furtherﬁv&soddebhgas@eq&hnaav&ag aaagaﬁhhbeasdha%§r§tfa£§ eand
remai ns al dente for een” found that, in

addition t oSpR&FREInGRET Féﬁgﬁﬁeﬁ e thake e Fﬁetﬁ§Yaﬁﬂ RBodPes, these_
products haueravgaeakem arssar&asaaeangoaaaaﬁgluséhceﬁaéﬁatbanah fornul ated

vercoms theenee sPoY IhenBron s BbbRy sEachy GRETSRakc2bBuRRT8r Che”

i nventi-on. Zndgorsfvom eogrRénerpapsirsts, tpepppﬁg theestawbhchoneenes to
i mpart a "s?tgﬁLEﬁXhage ahOahyiBsa! B8HERA: b@Dg@TBEéLtAﬁﬁkagﬂﬁbk'E¥ From

the foregoing description |t be evi ent at the present Invention
provi des a #BafsTi6p éﬁﬁﬁﬁévn@t least about 27%
2. A food composition as in claim 1 wherein the amylose
. content of the starxch is 55% or more.
3. A fdod composition as in claim 2 wherein the amylose
content of the starch is 70% or more.
4. A food composition as in claim 3 wherein the amylose

content of the starch is 80% or more.

S. A food composition as in claim 4 wherein the amylose
content of the starch is 85% or more. i

6. A food composition as in claim 5 wherein the amylose
content of the starch is 90% or more. '

7. A food composition as in any one of claims 1 to 6
wherein the starch is a wheat, maize, barlef, pea or rice
starch and/or the grain or parts thereof is wheat, maize,
barley, pea or rice.

- 8. A food composition as in claim 7 wherein the starch
is maize starch and/or the grain or parts thereof is maize.’
9. A food composition as in any one of claims 1 to 8

wherein the starch and/or the grain or parts thereof are
included in an amount of from about 5-60% to give a
dietary fibre content of about 1.5-~20%.

10. A food composition as in claim 9 comprising noodles
wherein the starch is in an amount of up to about 24%.
11, A food composition as in claim 9 comprising bread
wherein the starch is in an amount of from about 5-25%.
12. A food composition as in claim 11 wherein the bread
is gluten free and includes the starch in an amount up to
about 15%.



- 14 - the dietary fibre content- of a variety of food conpositions. Not
only does this have obvious nutritional benefits, but it allows for the
prdducti on of food conpositions having physical characteristics not
previously knﬂ“‘“ﬂ““tﬁ wruwuﬂonal formulations. It will be appreciated by
persons skill Ll g t nunerous variations and/or nodifications
may be made to theé invention as shown in the specific enbodi nents w t hout
departing fromthe spirit or scope of thd6imvention as broadly descri bed.
The present enbodi nents are, therefore, to be considered in all respects as
Il lustrative and_nqQt restricti.ye. - .15 - CLALMS 1. . A food conposition
havi ng an eﬁﬁancéd%apgt§P§ppﬁﬁ¥é°@0ﬁ§eﬁP,c&ﬁ&?a@t&?ﬁ?@&%ﬁ?ﬂ:ﬁat the dietary

fibre is debreakfsamcarendr.ch havi ng an anyl ose content of at | east about

SO%or 11 a14].C8 xS b coftbokd®ihn?laU 1 n L (N I30knEEATA gleA N OF parts
thereof, thé starch content of which has an ang ose content of at |east
about 50% oPrepkiasitceeseadchs selesied fpont thpygroup CANSISHE i@ wdssi ti on
as in clai mgiawear eekehbile amyl axeruaelertarbsthe starch is 55%or nore. 3.

A f ition in clai wher ei,n I n f th rch
i s gggbg?nﬁg et R fggd co%p%SQ¥%on gsein E gig_ 403 eggghet eo the starc

breakfast cereal is bubbled, popped or blistered in

appearance.
16. A food cdhposition as in claim 15 wherein the dietary
fibre content is about 4.5% or more.

17. A food composition as in claim 16 wherein the dietary
fibre content is about 12.4% or more.

18. A food composition as in claim 17 wherein the dietary
fibre content is about 15.3% or more.

19. A food composition as in claim 18 wherein moist
pellets produced during formation of the flakes are
tempered overnight, such that the dietary fibre content
thereof is about 17.5% or more. |

20. A food composition as in claim 17 wherein the dietary
fibre content is about 20.7% or more. '
21. A food composition as in claim 15 wherein the
breakfast cereal is in the form of "pillows" having a
light, airy texture.

-22. A food composition as in claim 21 wherein the
breakfast cereal has a dietary fibre content of about 10%.



& A food conposition as in claim3 wherein the anyl ose content of the

starch is 80% or nore. 5. A food conposition as in claim4 wherein the
anyl ose content of the starch is 85%or nore. 6. A food conposition as in
claim5 wherein the anyl ose content of the starch is 90%or nore. 7. A

food conposition as in any one of clainms 1 to 6 wherein the starch is a
wheat, mai ze, barley, pea or rice starch and/or the grain or parts thereof

is wheat, nmize, barley, pea or rice..8. A food conposition as in claim?7
wherein the starch is maize starch and/or the grain or parts thereof is
mai ze. 9. A food conposition as in any one of clains 1 to 8 wherein the

starch and/or the grain or parts thereof are included in an anount of from
about 5-60%to give a dietary fibre contapllof about 1.5-20% 10. A food
conposition as in claim9 conprising noodles wherein the starch is in an
amount of up to about 24% 11. A food conposition as in claim9 conprising
bread wherein the starch is in an anmount of from about 5-25% 12. A food
conposition as in claim1l wherein the bread is gluten free and includes
the starch in an amount up to about 15% -16- 13. A food conposition as

inclaim9 corrpr'i-?'q;pAt lngirfmb{ CPTEQE (%d'%fﬁ’ﬂd conposition as in

cl aim 13 wherein
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br.eakfast cereal is selected fromthe group consisting of flaked cereals
and extruded fl akes. 15. A food conposition as..in claim 14 wherein the
breakfast cereal is bubbled, popped or blistered in appearance. 16. A food
conposition as in claim15 wherein the dietary fibre content is about 4.5%
or nore. 17. A food conposition as % glraiAle-léLG wherein the dietary fibre
content is about 12.4% or nore. 18 ? conposition as in claim17

wherein the dietary_fij i 32 ) f ood
~composition as in c'fébﬁ %Mb&ﬁ#'ﬁ%i@&tpﬁﬁ@?éﬁ%%icﬁﬁﬁp formation
of the flakes are tenpered overnight, such that the dietary fibre content
i thereof is about 17.5%or nore. 20. A food conposition as in claim17
“wher ei n t hEhelintentiort deserikashirethisiapplioation 7elates &0 faed cormositiongsuch as
. conposition as in claim15 wherein the breakfast cereal is in the form of

"pillows" Brewkfasteereq)sbreadrand thetikeavhieR hatefanehhampeddi¢étaoy fibse conteing) m
21 wherein the breakfast cereal has a dietary fibre content of about 10%

In each case the source of dietary fibre is a starch, preferably a maize starch,
having an amylose content of 50% or more, the starch being incorporated into a

food composition as appropriate. Alternatively, grains or legumes or parts thereof

which include starch of this amylose content may be used.



