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Cold water soluble B-Glucan product and process for preparing the same.

IELD OF INVENTION

This invention relates to a novel B-glucan product and a process for prepaririyg

it. In particular, the invention relates to a B-glucan product which is readily

soluble in cold water.

BACKGROUND

The term “f-glucan” refers to those polysaccharides which comprise D-
glucopyranosyl units which are linked together by (1—>3) and (1—4) 8-
linkages. [(-Glucans occur naturally in many cereal grains such as oats and
barley. The molecular weight of [3-glucan molecules occurring ih'céfé‘;alé °is§

typically 200 to 2000 kiloDaltons.

3-Glucan is desirable as a food additive, for example, to impart texture

v

(“mouth feel”) to foods. B-Glucan is also useful for preparing edible films for

food coatings. B-Glucan may also be used to add bulk to foods and has the

advantage of having a neutral flavour.

B-Glucan is also desirable as a therapeutic agent. There is evidence that [-

glucan canlower serum cholesterol levels, heal wounds, moderate lecéemio

response, and alleviate constipation. B-Glucan can actively bind to specific

cell receptors and therefore may be useful for the treatment of a wide variety

of disorders or diseases.

The known methods for extracting B-glucan from cereal grains, such as oats

and barley, involve several steps. Firstly, the cereal grain is milled to a flour

prior to extracting -glucan from the flour using warm or hot water or an
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aqueous alkali solution. The milling step facilitates release of the P-glucan
from the cereal. The aqueous extract of B-glucan is then separated from the

solid flour residue. Finally, the B-glucan is recovered from the extract.

5 The known methods of recovering the B-glucan from the aqueous extract

include precipitation of the B-glucan using a water miscible solvent, such as

alcohol, or by freezing and then thawing the extract o give a precipitate of

B-glucan which can be recovered by filtration or centrifugation. Also, the

B-glucan solution can be concentrated and treated to form a gel, and then

10 dried.

The B-glucan products obtained, once dried to a solid or formed into a gel,
can be redissolved in water. However, for B-glucan with high average

molecular weight (>200,000 Daltons) solubility in cold water is relatively

15 low and it is therefore desirable that the water is heated to a temperature

above approximately 70 °C so that the B-glucan will dissolve. This makes it
difficult to Incorporate the f(-glucan into a processed food or 3

pharmaceutical formulation.

20 It is also known that [3-glucan with high average molecular weight tends to

form a viscous solution in water, whereas PB-glucan with low average

molecular weight {< 200,000 Daltons) tends to form a gel when dissolved in

water.

25 It has now been found that recovering low average molecular weight PB-
glucan from an aqueous solution before the solution can form a gel gives a B-

glucan solid which is readily soluble in cold water.

It Is therefore an object of this invention to provide a novel B-glucan product

30 which is soluble in cold water and which sets to form a gel, or to provide a

useful alternative product. It is also an object of the invention to provide a
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process for preparing the B-glucan product, or at least to provide a useful

alternative process.

SUMMARY OF INVENTION

In one aspect of the invention there is provided B-glucan solid which is
greater than 2% by weight soluble in water when mixed with water at a
temperature below approximately 50 °C and which B-glucan is capable of

forming a gel.

Preferably the pB-glucan is soluble in water at a temperature below
approximately 30 °C. It is also preferred that the B-glucan is capable of

forming a gel below approximately 70 °C.

Preferably the B-glucan is greater than 50% by weight soluble in water when
mixed with water at a temperature below approximately 50 °C, more
preferably greater than 80% by weight, and even more preferably

approximately 100% by weight.

In a preferred embodiment of the Invention the B-glucan has an average
molecular weight of less than approximately 200,000 Daltons. It is also
preferred that the B-glucan forms a soft gel when dissolved in water at a
concentration above approximately 2% or a fluid gel when dissolved in water

at a concentration below approximately 2%.

Preferably the B-glucan is prepared from B-glucan which has been extracted

from a cereal such as barley, oats or wheat.

In a second aspect of the invention there is provided a process for preparing
B-glucan of the first aspect of this invention from an aqueous solution of f-
glucan by removing water from the aqueous solution before any gelation

begins to occur to give B-glucan solid, or by adding a water-miscible organic

AMENDED SHEEY
IPEA/AU
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solvent, such as ethanol, to the aqueous solution before any gelation begins

to occur to cause precipitation of B-glucan solid.

In one embodiment of this aspect of the invention the aqueous solution of [3-

5 glucan is prepared by dissolving B-glucan in water at a temperature greater

than approximately 70 °C, preferably greater than approximately 90 °C or
even greater than approximately 100 °C. In an alternative embodiment the
aqueous solution of B-glucan is prepared by heating an aqueous B-glucan gel,
optionally with additional water, at a temperature greater than app‘.roximately

10 70 °C, preferably greater than approximately 90 °C or even greater than
approximately 100 °C.

Preferably the water is removed from the aqueous solution by evaporating

the water at a temperature higher than the melting temperature of a gel

15 capable of being formed by the [3-glucan.

In a preferred embodiment of the second aspect of the invention the aqueous

solution of B-glucan is obtained by milling cereal grain to form a flour, mixing

the flour with water to form a slurry of an agueous solution of B-glucan and a

20 solid residue, and separating the agueous solution from the solid residue.
Optionally, the agueous solution is purified before carrying out the steps of

the process of the second aspect of the invention.

The invention also provides a pharmaceutical composition containing _-

25 glucan of this invention.

The invention further provides a method for lowering serum cholesterol levels

in an animal comprising administering to animal 3-glucan of this invention.

30 The invention also provides a method for healing a wound in an animal

comprising administering to the animal 3-glucan of this invention.
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The invention also provides a method of regulating glycaemic response in an

animal comprising administering to the animal B-glucan of this invention.

The invention also provides a method for stimulating the immune system in

5 an animal comprising administering to the animal B-glucan of this invention.

The invention also provides a method of alleviating constipation in an animal

comprising administering to the animal B-glucan of this invention,

10 The invention further provides a use of [-glucan of this invention as a food
ingredient. Preferably the [-glucan is used as an ingredient in a functional

food or a nutraceutical. The Invention additionally provides a processed food

containing B-glucan of this invention.

15 Furthermore, the invention provides the use of 3-glucan in the preparation of

an edible film. The invention additionally provides an edible film containing

B-glucan of this invention.

DETAILED DESCRIPTION

20
For the purposes of this invention, the term “cold-water soluble” means
soluble in water at: a temperature which is below the temperature at which
the B-glucan dissolved in water would form a gel. [-Glucan aqueous gels
typically form at temperatures below about 60°C. Generally, the cold water
25 soluble [B-glucan products of this invention are soluble In water at a

temperature above 0°C and form aqueous solutions containing up to

approximately 10% B-glucan.

A soft gel is a gel which. flows under deformation. A fluid gel is a free

30 flowing solution containing gel particles.
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It has been found that recovering B-glucan from an aqueous solution before
the solution begins to form a gel gives a [B-glucan solid which is readily
soluble in cold water. The aqueous solution of B-glucan may be prepared by
aqueous extraction of the B-glucan from cereal. Alternatively, the solution

may be prepared by dissolving solid B-glucan in hot water. B-Glucan solid is

typically onl? sparingly soluble in cold water and dissolution is usually

effected only at temperatures of 70°C or more. Another method of preparing
the agueous solution of B-glucan is to heat an aqueous B-glucan gel,

optionally with additional water.

Whether or not B-glucan forms a gel when dissolved in water depends
principally on the average molecular weight of the [B-glucan. Low molecular
weight B-glucan (below approximately 200,000 Daltons) usually forms a gel
whereas high molecular weight B-glucan is less likely to form a gel when
dissolved in water and is more likely to simply form a viscous solution. For
B-glucan which is cold-water soluble and which has a sufficiently low
average molecular weight, a gel can be readily formed by dissolving in cold

water.

The B-glucan product of this invention can be dissolved in cold water to form

a soft gel or a fluid gel. Usually a soft gel will form where the concentration

of B-glucan in the gel is above approximately 2% and a fluid gel will form if

the concentration of B-glucan in the gel is less than about 2%. The time

taken for gelation to occur depends on the average molecular weight of the

B-glucan and the concentration of the B-glucan in water. A 5% pB-glucan
solution may form a gel within 15 minutes whereas a 1% B-glucan solution

may take a day or longer to form a gel.
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The B-gﬂlucan of this Iinvention is especially advantageous for the
incorporation of B-glucan into pharmaceuticals, foods, nutraceuticals and aﬁy
other substance where it is desired to incorporate B-glucan. The process of
incorporating -glucan into these substances can be greatly simplified if

5 either no or minimal heating is required.

The B-glucan of this invention is useful for a range of therapies. These

include the lowering of serum cholesterol levels, wound healing, the
regulation of glycaemic response, the stimulation of the immune system, and

10 the alleviation of constipation. It is thought that -glucan can actively bind

to specific cell receptors and is therefore useful for treating a variety of

diseases or disorders.

The physical properties; of the B-glucan of this invention make it desirable as

15 a food ingredient. The effects of its incorporation into a processed food

include altering texture and increasing bulk, In particular, the B-glucan of the

invention is useful in functional foods and nutraceuticals. Functional foods

and nutraceuticals are those foods which have specific health benefits.

20 Film coatings are desirable in many food applications. The [B-glucan of this

invention can be used to prepare such films which have the advantage of

being edible.

The invention is now described with reference to the following examples but

25 is not to be construed as limited thereto.

30
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EXAMPLES
Example 1
5 A [B-glucan solid was produced in a pilot plant production run which involved

the following steps:

1. Pearling and sieving. Pearled barley was milled in a hammer mill and

the flour produced was sieved on a 150 um nylon mesh. The material
10 that passed through the sieve was further sieved on a 90 um nylon
mesh. The flour fractions that were retained on the 150 um and 90 um

mesh were used in the extraction of the B-glucan.

2.  Extraction. The flour fractions (202 kg) were mixed with water {1400
15 L} to which had been added a cellulase (1g, Sigma EC 3.2.1.4 from
Penicillium funiculosum) and a Xylanase (40 ml, Shearzyme, Novo

Nordisk). The extraction was continued for 60 min at a temperature of

53 °C.

20 3. Separation of solids. The flour/water ‘mixture was fed through a
Sharples decanter at a feed rate of 1500 L/h. Fines in the supernatant

from the Sharples decanter were removed on an Alfa centrifuge

producing 950 L of B-glucan éxtract.

25 4. Separation of protein. The protein in the extract was precipitated by

heating the extract at 90 °C for 30 min. The precipitated protein was

then removed on an Alfa centrifuge which produced 850 L of extract.

5. Concentration. The extract was concentrated on a Luwa wiped

30 evaporator to a volume of 40 L.
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6. Gelation. On cooling to room temperature the extract formed a gel.

The gel was then cooled to 5 °C to strengthen the gel.

7. Washing. The gel was washed with 400 L of water and the water
5 removed on the Alfa centrifuge. The washings were repeated twice

maore.

8. Drying. The gel was sprayed dried to yield 500 g of B-glucan solid.

10 Example 2

a) A sample of B-glucan solid (0.32 g) prepared in Example 1 was mixed

with water (1.6 ml) in a stainless steel pressure vessel and the vessel

sealed. The vessel was heated at 140 °C for 12 min in an aluminium

15 block heater, which allowed for efficient thermal transfer. The vessel
was then cooled to room temperature and the aqueous solution of B-
glucan was removed and mixed with additional water (3.2 ml). The
mixture was then poured into 50 ml of rapidly stirred absolute ethanol.

" The fibrous precipitate that formed was filtered and oven dried at 110
20 °C.

b) As for a) except the vessel was heated at 130 °C for 12 min.

c)  As for a) except the vessel was heated at 100 °C for 15 min.

25
For each sample of a), b) qnd c), the fibrous precipitate (0.15 g) was
vigorously mixed with water (10 ml) at room temperature {approximately 20
°C). This caused most of the precipitate to dissolve forming a moderately
viscous solution. The viscosity of each solution was measured. For a), the

30 viscosity was found to be about 28 mPas but this increased to 31 mPas after
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1 hour. For b), the viscosity was found to be 24 mPas but this increased to

38 mPas after 1 hour. For ¢), the viscosity remained at 64 mPas.

Example 3

a) A sample of the B-glucan solid (0.16 g) prepared in Example 1 was

mixed with water (1.6 mi} in a stainless steel pressure vessel and the

vessel sealed. The vessel was heated at 120 °C for 15 min in a block

heater, which allowed for efficient thermal transfer. The vessel was
then cooled to room temperature. Gelation started occurring after

about 3 hours.

b) As for a) except the vessel was heated at 100 °C for 20 min. On |

cooling the vessel it was found that gelation occurred after about 45

min.

c) As for a) except the vessel was heated at 90 °C0for 20 min. On

cooling the vessel it was found that gelation occurred after about 10

min.
Example 4

a) A sample of the P-glucan solid {0.32 g) prepared in Example 1 was

mixed with water (1.6 ml) in a stainless steel pressure vessel and the

vessel sealed. The vessel was heated at 90 °C for 15 min in an
aluminium block heater, which allowed for efficieﬁnt thermal transfer.
The vessel was then cooled to room temperature and the aqueous
solution of B-glucan was removed and mixed with additional water (3.2
ml). The mixture was then poured into‘BO mi of rapidly stirred absolute

ethanol. The fibrous precipitate that formed was filtered and oven

dried at 110 °C. Some of the dried fibrous precipitate (0.15 g) was
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d)

11

shaken vigorously with water (3 ml} to form a B-glucan solution. After

about 1.5 h the solution had set to a soft gel.

As for a) except the vessel was heated at 100 °C for 15 min. Some of

the dried fibrous precipitate (0.15 g) was shaken vigorously with water

(3 ml) to form a B-glucan solution. After about 1.5 h the solution had

set to a soft gel.

As for a) except the vessel was heated at 80 °C for 15 min. Some of

the dried fibrous precipitate (0.15 g) was shaken vigorously with water

(3 mi) but only partly dissolved. After about 1.5 h a soft gel had

formed.

As for a) except that vessel was heated at 130 °C for 15 min and the

mixture was poured into a 50/50 mixture of water/ethanol (50 ml).
This formed a precipitate of small fibres, which dissolved very readily in

water.

Exahnple 5

aj

A low molecular weight 3-glucan was used in this experiment. It was

prepared by aqueous extraction of flour from a hulled variety of barley
(solids to liquid ratio was 1:5) at a temperature of 45 °C for 7 hours.
After removal of the solids by centrifugation, the supernatant was
frozen for 12 hours then thawed. The precipitate in the thawed
solution was filtered and dried. [t was purified by redissolving in water
at a temperature of about 90 °C, filtering the hot solution, and
repeating the freeze/thaw and drying steps. The average molecular
weight, as determined by a combination of size exclusion

chromatography and laser light scattering, was found to be about

12,000 Daltons.
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st

A sample of the dried B-glucan (0.32 g) was mixed with water (1.6 ml)

in a stainless steel pressure vessel and the vessel sealed. The vessel

was heated at 130 °C for 12 min in an aluminium block heater, which

allowed for efficient thermal transfer. The vessel was then cooled to
5 room temperature and the aqueous solution of B-glucan was removed
and mixed with additional water (3.2 ml). The mixture was then
poured into 50 ml of rapidly stirred absolute ethanol. The precipitate
that formed, consisting of small fibres, wés filtered and oven dried at

110 °C. Some of the dried fibrous precipitate (0.15 g) was shaken

10 vigorously with water (3 ml) to dissolve the precipitate. After about

0.5 h a soft gel had formed.

b)  Preparation was as for a) except the extraction was for only 2 hours.
- The molecular weight, as determined by a combination of size exclusion

15 | chromatography and laser light scattering, was found to be about

55,000 Daltons.

A sample of the dried B-glucan {0.32 g) was mixed with water {1.6 ml)

in a stainless steel pressure vessel and the vessel sealed. The vessel

20 was heated at 130 °C for 12 min in an aluminium block heater, which
allowed for efficient thermal transfer. The vessel was then cooled to

room temperature and the aqueous solution of B-glucan was removed

and mixed with additional water (3.2 mil). The mixture was then
poured into 50 ml of rapidly stirred absolute ethanol. The precipitate
25 that formed, consisting of small fibres, was filtered and oven dried at

110 °C. Some of the dried fibrous precipitate (0.15 g) was shaken

vigorously with water (3 ml) to dissolve the precipitate. After about 1

hour a soft gel has formed.

30



10

15

20

25

CA 02413026 2002-12-18

WO 02/02645 13 PCT/NZ01/00133

Example 6

A gelling B-glucan product of about 80 % purity (prepared as in Example 1)
was redissolved in water at 95 °C to form a 2 % by weight solution and the
solution was then frozen. The frozen solution was thawed leaving a fibrous
precipitate which was filtered, washed well with water, then ethanol, and

dried at 70 °C to give a B-glucan solid. The viscosity of a 1 % solution of

this material indicated that it had an “average molecular weight of 45,000

Daltons. The purified material was determined to be 94 % [(-glucan.

Example 7

a) Purified B-Glucan (prepared as in Example 6) was dissolved in water at

95 °C forming a B-glucan solution {10 % by weight). The solution was

immediately poured onto a stainless-steel surface which was at a
temperature of about 150 °C. After most of the water had evaporated

the B-glucan formed a film which peeled off the hot surface. The film

was further dried in an oven at 70 °C.

D) Purified 3-Glucan (prepared as in Example 6) was dissolved in water at
9b °C forming a [3-glucan solution {10 % by weight}). The solution was
heated in a bomb at 150 °C for 15 min which had good thermal contact
with the heater. The bomb was cooled and the solution was poured
onto a stainless-steel surface which was at a temperature of about ”1 50

°C. After most of the water had evaporated the B-glucan formed a film

which peeled off the hot surface. The film was further dried in an oven

at 70 °C.
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Example &

The solubility of cold-water soluble [(-glucan was compared to that of a
gelling B-glucan prepared by the freeze-thaw method in Example 6. Three

5 solutions were prepared:

a) was formed by vigourously shaking the product from part a) of Example

/ for 5 min with water (1 % [B-glucan by weight) at room temperature.

10 b) was formed by vigourously shaking the product from part b) of Example

7 for 5 min with water (1 % [(-glucan by weight) at room temperature.

c) Was fqrmed by vigourously shaking the [B-glucan solid formed by the -

freeze/thaw method of Example 6 for 5 min with water {1 % 3-glucan

15 by weight) at room temperature.

The solutions prepared above were filtered through Whatmans No. 1 filter
paper under vacuum. For a), a small amount of viscous material remained on

the filter paper, whereas for b) there was no residue on the filter paper. For

20 c), although there was swelling of the B-giucan on contact with the water, it
appeared that most the B-glucan remained undissolved and was removed by
filtration. For each solution the B-glucan content of the filtered solutions was

determined. Results are reported in Table 1 where the B-glucan content is

given as the % amount that dissolved.

25
Ta ble 1
Solution Dissolved p-glucan %
a 88 )
b 97
C | 2
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Results indicate that 3-glucan prepafed by Examples 7 a) and 7 b) are mostly

cold-water soluble, whereas the product prepared by the freeze/thaw method

of Example 6 is only slightly soluble.

5 Example 9

The change in viscosity of cold-water soluble B-glucan with time under

continuous shear rate of 50 s' was determined and compared to that of a
material prepared by the freeze/thaw process. The viscosity was determined

10 on Haake visocmeter fitted with a NV viscosity cell.

Two solutions were prepared:

a) was formed by occasionally shaking the B-glucan solid formed by the

15 freeze/thaw method of Example 6 with water (5 % B-glucan by weight)
at 95 °C for 10 min.

b} was formed by vigourously shaking for 5 min the product from part b)

~ of Example 7 for 5 min with water (56 % B-glucan by weight) until most

20 of the product had dissolved.

For a), there was an initial rise in viscosity from about 50 mPas to about 100
mPas over a time period of about 1 h. After 2.5 h another rise in viscosity
over a period of 1.5 h to about 500 mPas was observed. After this the
25 solution showed signs of shear thinning and the viscosity decreased to 300

mpPas.

For b), the viscosity was initially 50 mPas and after 4 h increased over a
period of 1.5 h to 400 mPascal and then shear thinned to a value of 150

30 mPPascals.
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These results suggest that the gelling properties of the cold water soluble
material prepared in a bomb at 150 °C may be slightly different to the that

orepared by the freeze-thaw method.

Example 10

The change in viscosity of cold water soluble [Z%—glu’b-éh with time under a

regime of intermittent shear (continuous shear at a rate of 50 s for 60 s and
no shear for 2000 s) was determined and compared to that of a material
orepared by the freeze/thaw process. The viscosity was determined on

Haéke visocmeter fitted with a NV viscosity cell.

Two solutions were prepared:

a) was formed by occasionally shaking the B-glucan solid formed by the

freeze/thaw method of Example 6 with water (3 % B-glucan by weight)

at 95 °C for 10 min.

b) was formed by vigourously shaking for 5 min the product from part a)
of Example 7 for 5 min with water (3 % B-glucén by weight) until most
of the product had dissolved and then the solution was heated to 95 °C

for 10 min.

Results for both a) and b) showed a steady increase In viscosity to values of
600 to 760 mPas. For a) the increase occurred over a time period of 10 h,

whereas for b) the period was 12 h.

These results indicate that the the cold-water soluble material prepared by

dissolution of the B-glucan solid at 95 °C has similar properties to that of the

material prepared by the freeze/thaw process.

PCT/NZ01/00133
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Although the invention has been described by way of example, it should be
appreciated that variations and modifications may be made thereto without
departing from the invention. Furthermore, where known equivalents exist
to specific features, such equivalents are incorporated as if specifically set

forth herein.

INDUSTRIAL APPLICABILITY

The B-glucan of this invention has a number of uses because if its solubility

in water at low temperature and because of its ability to form a gel. The
useé include therapeutic uses such as lowering serum cholesterol levels,
wound healing, regulating glycaemic response, stimulating the immune
system, and the alleviation of constipation. Other uses include texture
altering or bulking ingredient in foods, nutraceutical or functional food

ingredients, and the preparation of edible films.
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CLAIMS

B-Glucan solid which is greater than 2% by weight soluble in water
when mixed with water at a temperature below approximately 50 C

and which B-glucan solid is capable of forming a gel.

B-Glucan as claimed in claim 1 wherein the temperature is below

approximately 30 °C.

B-Glucan as claimed in claim 1 or claim 2 which is capable of forming a

gel below approximately 70 °C.

B-Glucan as claimed in any one of claims 1 to 3 which is greater than
50% by weight soluble in water when mixed with water at a

temperature below approximately 50 °C.

B-Glucan as claimed in any one of claims 1 to 4 which is greater than
80% by weight soluble in water when mixed with water at a

temperature below approximately 50 °C.

B-Glucan as claimed in any one of claims 1 to 5 which is approximately
100% by weight soluble in water when mixed with water at a

temperature below approximately 50 °C.

B-Glucan as claimed in any one of claims 1 to 6 which has an average

molecular weight of less than approximately 200,000 Daltons.

B-Glucan as claimed in any one of claims 1 to 7 which is capable of
forming a soft gel when dissolved in water at a concentration above

approximately 2% by weight.
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B-Glucan as claimed in any one of claims 1 to 7 which is capable of
forming a fluid gel when dissolved in water at a concentration below

approximately 2% by weight.

B-Glucan as claimed in any one of claims 1 to 9 which has been

obtained from a cereal.

B-Glucan as claimed in claim 10 wherein the cereal is barley, oats or

wheat.

A process for preparing B-glucan as claimed in claim 1 from an aqueous

solution of 3-glucan including:

- removing water from the aqueous solution before any gelation
begins to occur to give B-glucan solid, or

- adding a water-miscible organic solvent to the aqueous solution
before any gelation begins to occur to cause precipitation of

B3-glucan solid.

A process as claimed in claim 12 wherein the aqueous solution of
B-glucan is prepared by dissolving B-glucan in water at a temperature

greater than approximately 70 °C.

A process as claimed in claim 12 wherein the aqueous solution of
B-glucan Is prepared by heating an aqueous [-glucan gel at a

temperature greater than approximately 70 °C.

A process as claimed in claim 14 wherein the aqueous solution of
B-glucan is prepared by heating an aqueous B-glucan gel with additional

water at a temperature greater than approximately 70 °C.
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A process as claimed in any one of claims 13 to 15 wherein the

temperature is greater than approximately 90 °C.

A process as claimed in any one of claims 13 to 16 wherein the

temperature is greater than approximately 100 °C.

A process as claimed in any one of claims 12 to 17 wherein the water

is removed from the aqueous solution by evaporation.

A process as claimed in claim 18 where the water is evaporated at a
temperature higher than the melting temperature of a gel capable of

being formed by the (3-glucan.

A process as claimed in any one of claims 12 to 19 wherein the

water-miscible organic solvent is ethanol.

A process as claimed in any one of claims 12 to 20 wherein the

aqueous solution of B-glucan is obtained by:

- milling cereal grain to form a flour,

- mixing the flour with water to form a slurry of an aqueous solution
of B-glucan and a solid residue, and

- separating the aqueous solution from the solid residue.

A process as claimed in claim 21 wherein the aqueous solution is

purified before carrying out the steps of claim 12.

A pharmaceutical composition containing [B-glucan as claimed In any

one of claims 1 to 11 and a pharmaceutically acceptable carrier.

Use of B-glucan as claimed in any one of claims 1 to 11 in the
manufacture of a medicament for lowering serum cholesterol levels In

an animal.
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Use of [-glucan as claimed in any one of claims 1 to 11 in the

manufacture of a medicament for healing a wound in an animal.

Use of [3-glucan as claimed in any one of claims 1 to 11 in the
manufacture of a medicament for regulating glycaemic response in an

animal.

Use of B-glucan as claimed in any one of claims 1 to 11 in the
manufacture of a medicament for stimulating the immune system in an

animal.

Use of B-glucan as claimed in any one of claims 1 to 11 in the

manutacture of a medicament for alleviating constipation in an animal.

Use of (3-glucan as claimed in any one of claims 1 to 11 for lowering

serum cholesterol levels in an animal.

Use of B-glucan as claimed in any one of claims 1 to 11 for healing a

wound in an animal.

Use of B-glucan as claimed in any one of claims 1 to 11 for regulating

glycaemic response in an animal.

Use of 3-glucan as claimed in any one of claims 1 to 11 for stimulating

the iImmune system in an animal.

Use of 3-glucan as claimed in any one of claims 1 to 11 for alleviating

constipation in an animal.

A use of B-glucan as claimed in any one of claims 1 to 11 as a food

ingredient.
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A use as claimed in claim 34 wherein the food ingredient is an

ingredient in a functional food or a nutraceutical.

A use of (B-glucan as claimed in any one of claims 1 to 11 in the

preparation of an edible film.
A food containing B-glucan as claimed in any one of claims 1 to 11.
A food as claimed in claim 37 which is a functional food.

A nutraceutical containing B-glucan as claimed in any one of claims

1to 11.

An edible film containing B-glucan as claimed in any one of claims

1to11.
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