
EP 0 283 589 B1 Description Background of the Invention 5      Dietary
fiber is dietary matter which Increases fecal bulk. It is formed from those
parts of plant material in the diet which are resistant to digestion by
secretions in the human gastrointestinal tract. Chemically, total dietary
fiber includes cellulose, hemicellulose, pectins, gums, lignin and
mucelagenous material. These are basically the fibers that pass through the
intestines but are not acted upon in the gastrointestinal tract. Adequate
fiber in the human diet has been shown to be important for various health
reasons including lo  the reduction of the risk of certain types of cancer.
Dietary fiber is also important because it permits increasing the bulk of
food intake without increasing calorie content. Plant fiber is added to
domestic animal feed. Animals such as cows and pigs and the like have the
ability to obtain some nutritional value from this material. Of course,
with animals, such as cows and pigs, there is little or no concern with
gritty feel, color, and the like. The fibrous material requires little, if
any, i5  pretreatment to be acceptable for these purposes. Seed hulls,
stems, wood, bark and the like have been suggested as sources of lignins,
hemicellulose and other related products. These chemicals are removed from
the plant material by extraction processes which presumably leave fibrous
material as a residue or by product. This resulting unextracted fibrous
residue is frequently discarded or used in a paper process or fed to
animals. Accordingly, the quality of the >o residual fiber is not a primary
concern and there certainly is no reason in these processes to attempt to
obtain a product suitable for human consumption. 1 For example, Wolf et al
US-A-2,709,699 discloses the alkaline extraction of hemicellulose from
plant substances. The hemicelluloses are used as thickening agents,
protective colloids and ingredients in coating compositions. This patent
does not disclose the status of the resulting undigested, unextracted 25
material or even if there is any resulting undigested fibrous material.
Gerrish et al US-A-3,879,373 discusses extraction of pentosans from wheat
bran. If any resulting fibrous product is obtained, it is not disclosed,
nor is there any suggestion of the use of any of the resulting fibrous
material. Friese US-A-3,970,712 discloses a four step process for
hydrolizing oat husks to obtain D-(+)-xylose. 30  The solid residue is
described as a "foodstuff grade cellulose". But following the steps
disclosed in this patent to ensure adequate recovery of xylose provides a
cellulose which has a gritty mouth feel and poor water absorbancy. Since
the disclosed process attempts to maximize xylose recovery, quality of the
resulting residue is a secondary consideration at best. Further, the
residue has an off color, gritty mouth feel and poor water absorbency. The
multiple steps required to obtain the residue is also prohibitively 35
expensive. Antrim US-A-4,038,481 discloses the treatment of corn hulls to
obtain various fractions. Again there is no disclosure that the remaining
undigested material is suitable for use as dietary fiber. Kickle et al
US-A-4,181,747 and Antrim US-A-4,239,906 disclose obtaining cellulosic
products from seed materials. 40     Dietary fiber for human consumption
must have various physical properties to be commercially acceptable. These
properties are of little or no concern when the fiber is used for animal
consumption or is the by product of an extraction. Of course it must have a
high concentration of dietary fiber. Otherwise the product would serve no
purpose or would have to be added in such high concentrations as to be
impractical. Since hemicellulose is dietary fiber, it is important not to
remove this when forming dietary 45  fiber. It is believed that the
hemicellulose helps reduce serum cholesterol. The texture and mouth feel of
the dietary fiber is also very important. If dietary fiber has a gritty
feel, it will tend to alter the texture or mouth feel of any product to
which it is added. This limits the percentage of dietary fiber which can be
added to a product. Water absorbency is also important and is related to
texture. A fiber which has a high rate of water so  absorbancy can be
easily mixed and dispersed in a dough product. This permits addition of
higher concentrations of dietary fiber. Also, this permits formation of a
product which has a better mouth feel. Water absorbency also improves the
shelf life of the finished product. Physiologically water absorption is
important to provide a stool softening effect reducing transit time and
increasing bulk. Thompson, US-A-4,599,240 discloses a process of obtaining
fibrous material from hulls of legumes 



55  such as soybean hulls. This process uses a complex bleaching process
using chlorine gas with subsequent basic digestion. The reference indicates
that this process is not applicable on a practical basis to wood, stalk
portions of plants, or the husk portions of various cereal grains. 2    EP
0 283 589 B1 The removal of lignin and silica from rice hulls by alkaline
digestion is as such known from US-A-1 570 389, US-A-1 588 335 and Abstract
Bul. Inst. Paper Chem. 56(1986) p. 978, abstract no.8891, mainly in the
context of paper making. Because of its ability to produce a relatively
white, non-gritty fiber, wood is currently the primary source 6  of dietary
fiber supplements. Because food components must frequently be identified in
product labels and wood products are not perceived as an appealing food
product, it is preferable to use a source of dietary fiber other than wood.
Further, dietary fiber obtained from wood is so unpalatable that it can be
substituted for no more than about 15% of the flour in bread. In finding an
alternate source of dietary fiber there are two major problems -- selecting
suitable plant to  material, and selecting a suitable extraction method.
Many different types of plant material have been suggested as sources of
dietary fiber varying from wood, which is most commonly used to various
seed plant materials including pea hulls, corn hulls, peanut hulls, oat
hulls and stems and the like. Generally the softer plant materials such as
pea hulls and corn hulls are considered better sources because they are
easily processed. However, these materials fail to provide a dietary fiber
comparable in color, texture and i5  water absorbancy to wood derived
dietary fiber. Oat hulls would seem to be a particularly good source
material for dietary fiber. Their cost is low and currently are primarily
used in furfural production, as fillers in foundry molds and as abrasive
cleaners. There are sufficient oat hulls produced to supply most of the
current demand for dietary fiber. Further, there is a year round supply of
oat hulls. 20     In spite of this, oat hulls have not provided a source of
dietary fiber comparable to wood fiber. Prior Methods of obtaining dietary
fiber from oat hulls are unsuitable for obtaining a white dietary fiber
that is even comparable to currently marketed wood fibers. Oat hulls
contain a high concentration of lignin which is difficult to remove. Lignin
content decreases water absorption and provides an off color. Oat hulls
contain silica spicules. These spicules are pointed formations of silica
which are part of the oat hull. The silica 26  reduces water absorption and
significantly increases the gritty feel of the obtained fibers. For these
reasons, in spite of the availability and cost, one of the most apparently
unsuitable materials for obtaining a dietary fiber is the oat hull. Summary
of the Invention 30 The present invention is premised on the discovery that
a dietary fiber vastly superior to the wood dietary fibers in terms of a
combination of whiteness, texture and water absorbancy can be obtained by a
method making dietary fiber from ground oat hulls despite the
aforementioned difficulties. More particularly, by digesting the oat hulls
in an aqueous, alkaline solution at a combined time pH, temperature and
pressure 35  effective to remove most of the silica and lignin in the oat
hulls provides a material which has a high dietary fiber content. The
severity of the alkaline digestion provides a dietary fiber having a high
water absorbancy and a non-gritty mouth feel. Surprisingly, these produced
fibers are as good as or better than dietary fiber obtained from wood. The
K>    fibers of the present invention have a high dietary fiber content,
generally in excess of about 90%. The 40  mouth feel of these fibers is not
gritty as with other fibers obtained from seed hulls. These fibers posess
superior water absorbancy in excess of 6 and even 7 grams of water per gram
of oat fiber. For health reasons, this is important because it has a stool
softening effect, reduces transient time and increases bulk. Water
absorbancy is also important because it improves the quality of products
which incorporate these fibers. For example, a more water absorbant fiber
can be more easily mixed in dough 45  products. Better mixing is important
for texture, body, mouth feel, volume (density) and taste of these
products. This also improves shelf life of the end product. 



Bleaching the fibers of the present invention with, for example, a
hypochlorite bleach, bisulfite bleach, ozone or hydrogen peroxide improves
the product even more providing a whiter fiber. These and other advantages
of the present invention will be further understood in light of the
following detailed description. 50 Detailed Description According to the
present invention, a dietary fiber is obtained from oat hulls by an aqueous
alkaline digestion of ground oat hulls. The hulls themselves are an
unwanted waste product which can be obtained 55  from various oat grinding
processes, wherein the various internal contents of the oat seed are
removed. The particular type of oat hull is insignificant with respect to
the present invention. Oats are of the genus Avena. Most oats are white and
red oats and primarily A. SATIVA and A. BYZANTINA. However, other oat
species are acceptable for use in the present invention. 3    EP 0 283 589
B1 The oat hulls themselves have the following general composition (Dry
Weight): lignin                 17-20% silica (measured as ash)    4-7%
hemicellulose          28-30% crude fiber            30-40% This may vary
from species to species. 10     Dry oat hulls as obtained as a waste
product are initially ground to a mesh of 0,29 mm (30] or smaller. The
grinding step is merely to provide greater surface area for the digestion
step. Accordingly, it can be eliminated. The ground oat hulls are then
subjected to an aqueous, alkaline digestion. The alkaline digestion is
conducted in an autoclave containing a digestion liquor and at elevated
temperatures and at saturation i5 pressures. The digestion liquor is an
aqueous alkaline solution. Suitable alkalis for the digestion liquor
include any alkali metal hydroxide, such as potassium hydroxide and sodium
hydroxide which is preferred due to cost. Primarily, hydroxides must be
employed in order to obtain the desired pH and make the lignins and
silicates soluble. 20    The pH of the digestion liquor should be at least
about 11, and preferably even higher, depending of course on intended
reaction temperature, pressure and time, which will all affect the
digestion. Preferably, the pH will be in the range of 11 to 14, with a
preferred range at about 11 to 13. With sodium hydroxide, this will require
a concentration based on combined water and oat hulls of about 4.5% to
5.0%. Substantially higher concentrations can be employed with the limiting
factor being the deterioration of the 25 yield of total dietary fiber
through increased solubilization of hemicelluloses. Preferably to maintain
a yield of more than 25% of the oat hulls, the concentration of sodium
hydroxide should be less than about 10% when the digestion temperature is
about 150  C. The temperature of the digestion will vary depending on the
desired reaction time. The temperature can be varied anywhere from. about
100 C to up to 200 C. This will provide saturation pressures of from 0 30
N/mm2 [o psig] to over 1,7 N/mm2 [250 psig), with the preferred range being
from about 0.1 N/mm2 [15 psig] to 1,0 N/mm2 [150 psig]. The time of the
reaction will be varied in combination with the pH, temperature and
saturation pressure to provide for an effective digestion. The digestion
will dissolve portions of the oat hulls leaving an undissolved fibrous
product which can be separated from the digestion liquor and analyzed. 35
Analysis of the fibrous product, i.e., the digested oat hull fibers,
provides a simple determination of whether the digestion has been
effective. It is important that the digested oat hull fibers on a dry basis
contain less than about 1% by weight lignin and less than about 2% by
weight silica, measured as ash content. Once these two components have been
removed to the defined degree, the digested product is suitable for the
present invention and the defined degree of digestion has been effected.
Observation of the 40 digested oat fiber also provides an indication of an
effective digestion. If the oat hull fibers, after bleaching, 



have a non-gritty mouth feel and high water absorbancy (at least about 6
and preferably higher than 6 grams of water per gram of fiber), the
digestion has been effective. In the preferred range, the digestion will be
conducted at about 150' C to 175 C, providing saturation pressure of above
0.4 N/mm2 [65 psig] for about 2 hours. 45     Preferably the digested oat
hulls are further processed to provide a product which is commercially more
acceptable in certain markets. The digested oat hulls are cooled to about
65-C and separated from the digestion liquor by vacuum filtration. A mat of
digested oat hull fibers Is obtained and hot water is then pumped through
the mat fibers, which are again filtered. These fibers are then washed one
or more times with water and filtered and 50 bleached to provide an even
whiter fiber. The composition of the digested fibers before bleaching is:
lignin.4-.7% silica        1.3-1.5% 55
dietary fiber   92-95% hemicellulose    11-13% 4    EP 0 283 589 B1 The
color of the digested fibers is a light tan. This is caused by residual
lignin. The bleaching step is optional, but significantly improves the
whiteness of the product and accordingly provides for a more commercially
acceptable product. The fibers are bleached by subjecting the digested
fibers to an environment effective to whiten the fibers. Suitable bleaching
environments include an aqueous 5  solution of hypochlorites such as
NaCIO2, an aqueous solution of sulfite such as Na2SO3, an aqueous solution
of a peroxide such as H202 or ozone gas. Preferably the filtered fibers are
slurried in the bleaching solution. The concentration must be effective to
whiten the fibers such as a sodium hypochlorite solution of .1%
concentration. When an aqueous hypochlorite solution (.1%) is used as a
bleaching solution, the fibers are subjected to  to the solution at 25-C
for about 8 hours. Generally 4542,5 L [1200 gallons] of this bleaching
solution is employed for 454 kg (1000 pounds] of fiber. The bleached fibers
are neutralized with an acid such as hydrochloric acid and repeatedly
washed and filtered with water and dried. The drying is conducted in a
fluid-bed drier or any suitable drying apparatus at 150* C. 15     The
washed/dried fibrous material is then ground to a desired mesh. A suitable
desired mesh may vary from 100% passing through a 0,17 mm [50 mesh] screen
to 98% passing through a 0,045 mm [(200) mesh] screen. The present
invention will be further appreciated in light of the following examples.
20 EXAMPLE 1 Formation of Fiber The following reaction was conducted in a
pressure reactor which had a volume of 2839 1 1750 25  gallons.] To the
reactor was added 1893 1 [500 gallons] of water and 170 1 [45 gallons] of a
50% sodium hydroxide solution. After the sodium hydroxide was completely
dispersed, 454 kg [1000 pounds] of raw oat hulls ground to a 0,29 mm [30
mesh] size were added to the sodium hydroxide solution. The analysis of the
undigested oat hulls was as follows: 30
Moisture        10% Protein          3% Ash             5.5% Carbohydrates
80.4% 35 The reactor was sealed and the solution heated to 1500 C to 1600 C
for 2 hours. This generated a saturation pressure of about 0,4 N/mm2 (65
psig]. After this 2 hour digestion, the digestion liquor was cooled to 65 C
and the digested oat hull fibers were collected by vacuum filtration. This
provided a mat of fibers 



which was then cleaned by passing hot water over the mat. This was then
filtered, washed with water, 40 filtered again and slurried in 3785 1
[1,000 gallons] of a .1% solution of sodium hypochlorite bleach at 25 C.
After a period of 8 hours, the fibers were again separated by filtration,
neutralized to a pH of 6.5 to 7.5 with hydrochloric acid (35%
concentration). The fibers were then collected by filtration, washed with
cold water, dried in a fluid-bed drier at 1500 C for a period of 15
minutes. The dried fibers were then ground to 0,17 mm [50 mesh] or finer.
45     The end product is 91.4% dietary fiber, with a crude fiber content
of 69.2%. The amount of pentosans is 12.5%, ash content 1.46%, lignins .6%.
EXAMPLE 2 so  Water Absorption of White Oat Fiber 5 grams of white oat
fiber obtained in Example 1 is soaked in 50 grams of distilled water
filtered through a 12,7 cm [5"] diameter no.4 [#4] Whatman filter paper
using slight suction to pull off free water. The filtrate collected was
accurately weighed. The difference in weight between 50 grams and the
filtrate Is 55 the water absorbed by 5 grams of the white oat fiber. The
water absorption was calculated as 6.9 grams water per gram of fiber. Thus,
by practicing the present invention using an alkaline digestion effective
to remove substantially all the lignin and all of the silica or spicules in
the oat fiber, one can obtain a fiber which has a very high 5    i
EP 0 283 589 B1 >,,   dietary fiber content which is white in color, highly
water absorbant, low in silica content, low in lignin content, and high in
hemicellulose content. The process of the present invention can also be
practiced continuously. In this embodiment, the alkaline digestion is
conducted in a heated pressurized screw or auger type continuous reactor.
The rate of 5 movement through the reactor is adjusted relative to pH,
temperature, pressure and reactor length to provide an effective digestion.
The fiber residue is deposited onto a continuous belt filter where the
digestion liquor is removed from the oat fiber residue. While on the belt,
the fiber residue is repeatedly washed and dried. The washed and dried
fibers are deposited by the belt into a bleaching apparatus which can be
continuous or preferably is io simply a vat. The bleaching, neutralization,
drying and grinding steps remain the same as with the batch operation. The
dietary fibers of the present invention can be used in a variety of
different ways. Primarily these would be used in baking products
particularly baked dough products such as bread. Because of its soft
texture and high water absorbancy, these can be added to dough products in
amounts from 1% to 50% or i5 more and preferably about 15% to about 50%
based on flour weight without imparting a gritty feel or off- taste to the
finished product. This can be further appreciated in light of the following
detailed example. EXAMPLE 3 KJ20  Bread A sponge was made by combining
flour, water, yeast and mineral yeast food in the following proportions: 25
Baker's %    Weight Flour                70         250 Water
57         205 Yeast                 2.8        10 30
Mineral Yeast Food     .3         1 The sponge was mixed and allowed to
ferment for 4 hours. Initial sponge temperature was 20' C [68- F] and final
sponge temperature was 23 ' C [73  F]. The dough had the following
ingredients: 36 Baker's %    Weight Flour               30         107 



K.0'                            YWater               87         310 Yeast
2           7 Salt                 2.5         9 Sugar                7
25 Milk Solids          2.5         9 45
Shortening            3.6        13 Emulsifier            .6         2 Oat
Fiber           35         125 Vital Wheat Gluten  14.8        53 50
All of the dough ingredients except the oat fiber were mixed until all
ingredients were mixed. Then the oat fiber and sponge were added. This was
mixed at a low speed for 1 minute and for 9 minutes at medium speed. After
mixing, the dough temperature was 27- C [80' F]. No floor time was allowed.
The dough was scaled to 550 grams and an intermediate proof time of 20
minutes was given. After the intermediate proof time, the dough was molded,
proofed at 36W C [97' F] for 39 minutes. Next it was placed in a revolving
65 bread oven at 220' C [430' F] for 29 minutes. The loaf was allowed to
cool and was bagged. The baked weight was 484 grams. The formed bread had
an excellent appearance in terms of break, shread, volume and texture.
There was no off taste and no gritty mouth feel.    EP 0 283 589 B1 EXAMPLE
4 Bread -5    A sponge was made from the following ingredients: Baker's %
Weight Flour                100        214 10
Water                 82         176 Yeast                  3.7        8
Mineral Yeast Food     .4         1 The sponge was mixed and allowed to
ferment for 3.5 hours. Initial sponge temperature was 21 C 15  (70' F] and
final sponge temperature 24 * C [75' F]. The dough included the following
ingredients: Baker's %    Weight k      20                        Water
153       327 Yeast                 2.8        6 Salt                  2.6
5.5 Sugar                 7         15 Milk Solids           2.6        5.5
25                            Shortening            3.7        8 Emulsifier
.9        2 Oat Fiber            49        105 Vital Wheat Gluten   17.8
38 30 All dough ingredients except the oat fibers were mixed for 2 minutes
and then the oat fiber was added. After addition of the oat fiber, the
sponge was added and mixed at low speed for 1 minute and at medium speed
for 12 minutes. After mixing, the dough temperature was 26*C [78'F]. No
floor time was allowed. The dough was scaled to 550 grams and an
intermediate proof of 23 minutes was given. After the 35  intermediate
proof time, the dough was molded, panned and proofed at 36* C (97' F] for
27 minutes. Next it was placed in a revolving shelf bread oven at 220 I C
[430- F] for 37 minutes. The loaf was allowed to cool and was bagged. Baked
weight was 480 grams. Although the formed bread did not have a good
appearance, it did not have an off taste nor a gritty mouth feel.
Accordingly, the oat fibers of the present invention can be used at about
50 baker's percent. 



40     The fibers obtained according to the method of the present invention
are non-wood, white, high dietary fiber product and have a very fluffy
quality, high water absorption capacity and a desirable mouth feel. In
other words, these can be used in baking products at extremely high
concentrations without providing a gritty feel, off taste or texture.
Because it is based on oat hulls there is no availability problem, as there
would be using dietary fibers obtained from other sources such as yellow
pea fibers. The high water 45  absorption characteristics of this product
also permits its use in non-baking products, such as low calorie drinks,
milk base drinks, soups, yogurt, tofu, pastas, meat fillers,
pharmaceuticals, breakfast cereals, sauces, and the like. Claims 50 1. A
method of making diatary fiber, comprising: digesting oat hulls in an
aqueous, alkaline solution to provide digested oat hull fibers
characterized in that said oat hulls are digested in said solution at a
combined time, pressure, temperature and pH effective to reduce silica
content of said fibers to less than about 2% by weight and reduce lignin 65
content of said fibers to less than about 1% by weight, said digested
fibers having a non-gritty mouth feel and water absorbency. 7    *C  L  M
EXAMPLE 4 Bread 5     A sponge was made from the following ingredients:
Baker's %    Weight Flour                100        214 10
Water                 82         176 Yeast                  3.7        8
Mineral Yeast Food     .4         1 The sponge was mixed and allowed to
ferment for 3.5 hours. Initial sponge temperature was 21 'C [70- F] and
final sponge temperature 24 * C [75 F]. The dough included the following
ingredients: Baker's %    Weight 20                            Water
153        327 Yeast                 2.8        6 Salt                  2.6
5.5 Sugar                 7         15 Milk Solids           2.6       5.5
25                            Shortening            3.7        8 Emulsifier
.9        2 Oat Fiber            49        105 Vital Wheat Gluten   17.8
38 30 All dough ingredients except the oat fibers were mixed for 2 minutes
and then the oat fiber was added. After addition of the oat fiber, the
sponge was added and mixed at low speed for 1 minute and at medium speed
for 12 minutes. After mixing, the dough temperature was 26-C [78' F]. No
floor time was allowed. The dough was scaled to 550 grams and an
intermediate proof of 23 minutes was given. After the 35  intermediate
proof time, the dough was molded, panned and proofed at 36- C [97' F] for
27 minutes. Next it was placed in a revolving shelf bread oven at 220- C
[430 F] for 37 minutes. The loaf was allowed to cool and was bagged. Baked
weight was 480 grams. Although the formed bread did not have a good
appearance, it did not have an off taste nor a gritty mouth feel.
Accordingly, the oat fibers of the present Invention can be used at about
50 baker's percent. 40     The fibers obtained according to the method of
the present invention are non-wood, white, high dietary 



fiber product and have a very fluffy quality, high water absorption
capacity and a desirable mouth feel. In other words, these can be used in
baking products at extremely high concentrations without providing a gritty
feel, off taste or texture. Because it is based on oat hulls there is no
availability problem, as there would be using dietary fibers obtained from
other sources such as yellow pea fibers. The high water 45 absorption
characteristics of this product also permits its use in non-baking
products, such as low calorie drinks, milk base drinks, soups, yogurt,
tofu, pastas, meat fillers, pharmaceuticals, breakfast cereals, sauces, and
the like. Claims 50 1. A method of making diatary fiber, comprising:
digesting oat hulls in an aqueous, alkaline solution to provide digested
oat hull fibers characterized in that said oat hulls are digested in said
solution at a combined time, pressure, temperature and pH effective to
reduce silica content of said fibers to less than about 2% by weight and
reduce lignin 55     content of said fibers to less than about 1% by
weight, said digested fibers having a non-gritty mouth feel and water
absorbency. 7    *   EP 0 283 589 B1                         !IC    L
1 Is I! 2. The method claimed in claim I, wherein said oat hulls are
subjected to an aqueous solution of alkali metal hydroxide having a pH of
from about 11 to about 14. 3. The method claimed in claim 1, wherein said
time is from about 15 minutes to about 5 hours. 5 4. The method claimed in
claim 3, wherein said temperature is from about 100- C to about 200' C, and
said pressure is saturation pressure. 5. The method claimed in claim 1,
further comprising collecting fibers from said alkaline solution and to
bleaching the collected fibers. 6. The method according to any one of
claims 1 to 5, wherein said oat hulls are immersed in an aqueous solution
of alkali metal hydroxide having a pH of from about 11 to about 13 for a
time of about 15 minutes to about 5 hours at a temperature of about 100 I C
to about 200' C at saturation pressures to 15     effectively reduce lignin
content of said digested oat hull fibers to less than about 1% by weight
and to reduce the silica content of said digested oat hull fibers to less
than about 2% by weight. 7. The method as claimed in claim 1, further
comprising first grinding said oat hulls. 2]0  8. The method as claimed in
claim 2, wherein said pH is from about 11 to about 13. 9. The method
claimed in claim 8, wherein said alkali metal hydroxide is sodium
hydroxide. 10. The method claimed in claim 1, wherein said temperature is
from about 100* C to about 200-C and 25     said saturation pressure is
from about 0.1 N/mm2 (15 psig) to about 1.7 N/mm2 (250 psig). 11. The
method claimed in claim 5, wherein said bleaching comprises subjecting said
collected fibers to an environment effective to bleach lignin in said
fibers to provide a whiter product, said environment selected from the
group consisting of an aqueous solution of hypochlorite, an aqueous
solution of 30     sulfite, an aqueous solution of hydrogen peroxide, and
an ozone atmosphere. 12. The method claimed in claim 1, wherein said
digestion is effective to provide digested oat hull fibers having a water
absorbency greater than about 8 grams of water per gram of oat fiber. 35
13. A dietary fiber comprising a fiber residue extracted from oat hulls,
characterized by a lignin content less than about 1%, a silica content less
than about 2% and a dietary fiber content of at least about 90%. 14. The
dietary fiber claimed in claim 13, wherein said dietary fiber is a bleached
dietary fiber. 40 15. Dough products comprising flour and from about 15 to
about 50 baker's percent of the dietary fiber claim in claim 13 or 14.
Patentansprtche 45 



1. Verfahren zum Herstellen didtetischer Fasem, bei dem man Haferspelzen in
einer wS.Brigen, alkalischen Losung zum Herstellen von ausgelaugten
Haferspelzen auslaugt, dadurch gekennzelchnet, daB man die Haferspelzen in
der Ldsung bei einer Kombination von Zeit, Druck, Temperatur und pH-Wert so
auslaugt, die ein Herabsetzen des Siliciumdioxidgehalts der Fasern auf
weniger als etwa 2 Gew.-% und ein Herabsetzen des Ligningehalts der Fasern
auf weniger als etwa 1 Gew.-% bewirkt, wobei die ausgelaugten Fasern ein
nicht-k6rniges Mundgeflhl und Absorptionsverm6gen fur Wasser aufweisen. 2.
Verfahren nach Anspruch 1, wobei man die Haferspelzen einer wdIrigen Ldsung
eines Alkalimetallh- 615    ydroxids aussetzt, die einen pH-Wert von etwa
11 bis etwa 14 aufweist. 3. Verfahren nach Anspruch 1, wobei die Zeit etwa
15 Minuten bis etwa 5 Stunden betr~gt. 8    EP 0 283 589 B1 4. Verfahren
nach Anspruch 3, wobel die Temperatur etwa 100 bis etwa 200 *C betr~gt und
der Druck SAffigungsdruck ist. 5. Verfahren nach Anspruch 1, wobel man
weiter die Fasern aus der alkalischen Losung sammelt und die 5
gesammelten Fasem bleicht. 6. Verfahren nach einem der AnsprOche 1 bis 5,
wobel man die Haferspeizen Ober einen Zeitraum von etwa 15 Minuten bis etwa
5 Stunden be! einer Temperatur von etwa 100 bis etwa 200 C bei
Sattigungsdruck in einer waBrigen L6sung eines Alkalimetalihydroxids mit
einem pH-Wert von etwa 11 10     bis etwa 13 untertaucht, um ein
Herabsetzen des Ligningehalts der ausgelaugten Haferspeizenfasern auf
weniger als etwa 1 Gew.-% und ein Herabsetzen des Siliciumdioxidgehalts der
ausgelaugten Haferspeizenfasem auf weniger als etwa 2 Gew.-% zu bewirken.
7. Verfahren nach Anspruch 1, wobel man die Haferspeizen aulerdem mahit. 15
8  Verfahren nach Anspruch 2, wobei der pH-Wert etwa 11 bis etwa 13
betragt. 9. Verfahren nach Anspruch 8, wobel das Alkalimetallhydroxid
Natriumhydroxid ist. 20  10. Verfahren nach Anspruch 1, wobei die
Temperatur etwa 100 bis 200 ' C und der S~ttigungsdruck etwa 0,1 bis etwa
1,7 N/mm2 (15 bis 250 psig) betragt. 11. Verfahren nach Anspruch 5, wobei
man be! dem Bleichen die gesammelten Fasem einer Umgebung aussetzt, die ein
Bleichen des Lignins in den Fasem zum Erzeugen eines weiBeren Produkts
bewirkt, 25     wobei die Umgebung ausgewlhft wird aus der Gruppe bestehend
aus einer waBrigen Hypochloritlo- sung, einer waIrigen Sulfitl6sung, eaner
wal3rigen Wasserstoffperoxidlosung und einer Ozonatmospha- re. 12.
Verfahren rnach Anspruch 1, wobei das Auslaugen das Entstehen von
ausgelaugten Haferspeizenfasern 30     bewirkt, die ein Adsorptionsverm6gen
fOr Wasser von mehr als etwa 6 Gramm Wasser pro Gramm Haferfasern
aufweisen. 13. Diatetische Faser, enthaltend einen aus Haferspeizen
extrahierten Faserrickstand, gekennzelchnet durch 35     einen Ligningehalt
von weniger als etwa 1 %, einen Siliciumdioxidgehalt von weniger als etwa 2
% und einen Gehalt an di~tetischer Faser von mindestens etwa 90 %. 14.
Diatetische Faser nach Anspruch 13, wobei die diltetische Faser eine
gebleichte diltetische Faser ist. 40  15. Teigprodukte, enthaltend Mehl und
etwa 15 bis etwa 50 Backer-%  der in Anspruch 13 oder 14 beanspruchten
diatetischen Faser. Revendlcatlons 4s 1. Procdd6 de fabrication de fibres
diet6tiques, comprenant: la digestion d'enveloppes de grains d'avoine dans
une solution aqueuse alcaline pour produire des fibres d'enveloppes de
grains d'avoine dig6r~es, caracteris4 en ce que lesdites enveloppes de
grains d'avoine sont digerees dans ladite solution pendant un temps, A une
pression, & une temperature et un pH combin~s tels que la teneur en silice
desdites fibres soit r~duite & moins de 2% en poids environ et 50     que
la teneur en lignine desdites fibres soit r~duite & moins de 1% en poids
environ, lesdites fibres 



digerdes donnant en bouche une sensation non abrasive et absorbant de
l'eau. 2. Proc6d6 selon la revendication 1, dans loquel lesdites enveloppes
de grains d'avoine sont soumises A I'action d'une solution aqueuse d'un
hydroxyde d'un mdtal alcalin ayant un pH de 11 environ a 14 55     environ.
3. Proc6d6 selon la revendication 1, dans lequel ledit temps s'etend de 15
minutes environ a 5 heures environ. 9    EP 0 283 589 B1 *  C   L  M   S  *
_.   4. Procede selon la revendication 3, dans lequel ladite temperature
s'etend de 100'C environ a 200*C environ et ladite pression est la pression
de saturation. 5. Procede selon la revendication 1, comportant en outre le
ramassage des fibres a partir de ladite 5      solution alcaline et le
blanchiment des fibres ramassees. 6. Procede selon l'une quelconque des
revendications 1 a 5, dans lequel lesdites enveloppes de grains d'avoine
sont immerg~es dans une solution aqueuse d'un hydroxyde d'un metal alcalin
ayant un pH de 11 environ a 13 environ pendant un temps de 15 minutes
environ a 5 heures environ a une 10    temperature de 100 I C environ a 200
- C environ aux pressions de saturation pour r6duire effectivement la
teneur en lignine desdites fibres d'onveloppes de grains d'avoine digerees
& moins de 1% en poids environ et pour reduire la teneur en silice desdites
fibres d'enveloppes de grains d'avoine digerees a moins de 2% en poids
environ. is 7. Procdd6 solon la revendication 1, comportant en outre
d'abord, le broyage desdites enveloppes de grains d'avoine. a  Proced4
selon la revendication 2, dans lequel ledit pH s'etend de 11 environ a 13
environ. 9. Proc6de selon la revendication 8, dans loquel ledit hydroxyde
d'un metal alcalin est l'hydroxyde de sodium. 10. procede selon la
revendication 1, dans lequel ladite temperature s'etend de 100 C environ a
2000 C environ et ladite pression de saturation s'4tend de 0,1N/mm2 (15
psig) environ a 1,7N/mm2 (250 psig) 25     environ. 11. Proc6d6 selon la
revendication 5, dans lequel ledit blanchiment comprend une op6ration dans
laquelle on soumet lesdites fibres ramassees a un milieu agissant pour
blanchir la lignine desdites fibres et obtenir un produit plus blanc, ledit
milieu etant choisi dans le groupe constitue d'une solution aqueuse 30
d'un hypochlorite, d'une solution aquouse d'un sulfite, d'une solution
aqueuse de peroxyde d'hydroge- no et d'une atmosphere d'ozone. 12. Proc6d6
solon la revendication 1, dans lequel ladite digestion agit pour produire
des fibres d'envelop- pes de grains d'avoine digerees ayant une capacite
d'absorption d'eau superieure a 6 grammes d'eau 35     par gramme de fibres
de grains d'avoine. 13 Fibre dietetique constitue d'un residu fibreux
extrait d'enveloppes de grains d'avoine, caracterisee par une toneur en
lignine inf6rieure & 1% environ, une teneur en silice inferieure a 2%
environ et une teneur en fibre dietetique au moins dgal & 90% environ. 40
14. Fibre di6tetique selon la revendication 13, dans laquelle ladite fibre
di6t6tique est une fibre di6tdtique blanchie. 15. Produits en pite
comportant de la farine et de 15 pour cent environ & 50 pour cent environ
(rapportis 45     au poids de farine) de fibre dietetique suivant la
revendication 13 ou la revendication 14. 50 55 10    


