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2,845,571, 1980 discloses snacks rich in cellulose fiber wherein 10-20%
moisture may be present This invention relates to a dietary fiber product.
and 10-80% of a filler consisting of bran, pure In particular it relates to
a process of preparing a  cellulose or other plant residue and 20-90% of a
dietary fiber source and edible products using the    5    protein such as
milk protein. fiber.                                               U.S.
Patent 3,917,861 to Viera et al., discloses a Since the 1970's there has
been a heightened     process for producing a breakfast cereal using [err]
of the benefits of dietary fiber. Con-   delicate belt compaction to bond
cereal particles sequently, consumers have shown an increasing
together with a binder fat. interest in high fiber food products. These
food   to  U.S. Patent 4,304,7 to Staub et al., discloses a products have
included breakfast cereals, laxative  low-calorie food product containing
dietary fiber beverages, bran tablets and cereal bars with       present,
at the level of 1/4 to 2 times the level of added bran fiber.
polyols present, the purpose of the fiber being the Numerous snack-food
products are available       reduction of diarrhea which ordinarily occurs
with for consumption in the form of cereals, granola-   15  the use of
polyol sweeteners. The products con- type bars and cookies. These products
have         tamplated are baked goods, jams, pastas, nood- become readily
acceptable to consumers, particu-  les, toppings and confections. larly for
those interested in foods containing       U.S. Patent 4,038,427, to
Martin, discloses a grains and fruits. "Snack meals" have become an
snack food product produced by aggregating an important substitution for
traditional meals and    20   assortment of amylaceous and proteinaceous
the nutritional contribution of the former has     particles around puffed
and preferbaly at least therefore become increasingly important. For the
partially puffed toasted cereal flakes which serve most part, the products
of the prior art have      as focal points for the particles and thereby
afford concentrated on the utilization of ceceal proteins.  a
multi-textured lower density and eating quality, German Federal Republic
Patent Application    25   the aggregates being preserved and agglomer-
2,746,479, filed 1979, to Bayer AG, concerns con-  ated in a fat-syrup
double or single coating. The fectionery bars such as chocolate bonbons,
etc.,   preferred ingredients are coconut oil 10 to 20%, whereby shredded
bran or vegetable fiber is        rolled oats 20 to 35%, wheat germ 0 to
25%, added in the amount of 5-75% by weight.            rolled whole wheat
2 to 25%, corn syrup 0 to 5% It is known to use fibrous materials such as
30   and oven-puffed rice flakes 0 to 25%. The pro- wheat bran and
cellulose for a variety of baked    ducts are intended to be of the
granola-type and and cooked products. U.S. Patent 4,175,448 to      are
prepared by spraying an aqueous solution of Hayward et al. discloses a
cereal protein fortified  sugar onto oil coated wheat and oats. The initial
bar. U.S. Patents 4,056,636 to Kelly et al.,      individual moisture
content of the wheat and oats 3,903,308 to Ode, 3,925,567 to Able,
3,711,296   35   is 8%. The particles subsequent to oil coating assigned to
Beatrice Foods, U.K. Patent 1,321,889  have a moisture content of 13% and
are later to National Biscuit Co., U.S. 3,352,509 to Gron-   dried to again
reduce their moisture content to 6 berg and U.S. 3,540,890 to Benson are
among the    to 8%. relevant patents dealing with snack foods and
U.S. Patent 3,876,811 to Bonner et al., discloses cereal containing
products in snack food form.   40   a ready-to-eat cereal of natural
ingredients con- These are cited primarily as background for the    sisting
essentially of a base and a coating examiner.
thereon, said base comprising 30 to 50 parts by Dietary fiber
(bran-cellulose) in cookie products  weight cereal flakes, 5 to 8 parts
coconut, 0 to 10 is discussed in the journal "Tennessee Farm and    parts
milk solids and 5 to 9 parts edible nuts; said Home Science", 1979, No.
101, 21-24. This pro-   45   coating comprising 12 to 24 parts brown sugar,
5 duct concerned a dough which was baked. The        to 15 parts
non-hydrogenated vegetable oil, 1/2 to "Journal of Food Science", 1979, 42,
(6),          3 parts sugar; said cereal having a moisture 1428-1431
discusses the feasibility of increasing  content of 1 to 3-1/2% by weight
and a density of fiber with cellulose in cakes. A high-protein snack  0.15
to 0.35 oz. per cubic inch. The process of food using beanstalk (mungbean
flour) with   so   making this product requires oven drying to sesame seed
and rice bran products is discussed    reduce moisture content subsequent
to the addi- in the "Thai Journal of Agriculture Science",     tion of 1 to
3% by weight of water. 1974, 7, (2), 93-101.
U.S. Patent 4,315,954 to Knupers et al., con- A high protein food bar
consisting of peanuts    cerns a dietary snack product rich In fiber pro-
and grains bound together by peanut butter and  55   duced by a process
wherein a fiber-containing sweeteners, which is then extruded and cut in
bar  substance which is difficult to extrude by itself is shape and coated
with carob is disclosed in "Food  mixed with a protein such as milk and
water, to Product Development", 1981, 15, (3), 30. Its      form  a mixture
having a moisture content ingredients are peanut butter, cornsweet 90,
between 8 and 25%, the mixture then being carob coating, 62 DE corn syrup,
soy bran,   60   extruded at a temperature of at least [err]. The peanuts,
isolated vegetable protein, wheat germ,   resulting dietary product may
contain 10 to 80% natural vanilla flavoring, lecithin and is fortified to
rich in fiber such as bran and 20 to 90% of greater than or equal to 60% of
the U.S. RDA for   plastifiable protein. proteins, vitamins and minerals.
U.S. Patent 3,868,471, discloses ready-to-eat German Federal Republic
Patent Application   65   cereals produced by coating a mixture of a raw 2 



3              EP 0166824 B1                       4 cereal base and
additional cereal grains with an   tion, there is provided a dietary fibre
composition edible oil, and permitting the oil to penetrate the  comprising
an insoluble dietary fibre coated or cereal surface. A syrup coating is
then applied,   enrobed with a hydrocolloid film-forming soluble while
agitating, to form clusters having a sub-    dietary fibre, characterised
in that the insoluble stantially continuous double film thereon. The    5
dietary fibre is purified by digestible portions clusters are then roasted
and dried.               being removed therefrom by chemical or enzymic
U.S. Patent 4,143,163, to Hutchison discloses an  means prior to its being
coated or enrobed. [err] cellulose product encapsulated in a      The
insoluble dietary fibre is chemcially and polyhydric alcohol and gum
solution to produce a    enzymically purified to provide a concentrated low
calorie gum base product for use in the   10   source of insoluble dietary
fibre. The concen- manufacture of foods.
trated insoluble dietary fibre is then coated or Breads, cereals, cakes and
beverage mixes are    enrobed with the soluble dietary fibre to provide a
known in the art to include what is commonly       smooth, non-fibrous
texture and mouthfeel. The referred to as dietary fiber. These products
have  dietary fibre products of this invention can be in common with those
previously discussed the    15  incorporated into a variety of food
products to requirement of traditional baking, cooking, toast-  supply a
high dietary fibre content with an ing, frying or other heat treatments to
arrive at a  organoleptically pleasing taste and mouthfeel desired product
form and taste.                    and without the high caloric value of
the prior art Generally, the objective of the foregoing prior        fibre
products. art is to attempt to conceal the unpleasant taste   20
Preferably the insoluble dietary fibre is present and texture of fiber in
various components         in an amount of from 92% to 98.5% and the
including fats, polyhydric alcohols, sugar solids  soluble dietary fibre is
present in an amount of or starch. While the objective is achieved to some
from 1.5% to 8%, both based on the total dry degree, it is at the expense
of a significant      weight of the composition. increase in caloric value
of the product. Further-   25  Preferably, the insoluble fibre is derived
from a more, the effective "dose" of fiber is substantially  ceral bran,
which is preferably heat, corn, barley, diluted.
rye, oats and mixtures thereof. The term "dietary fiber" is commonly under-
Preferably the composition is in solid form. stood to mean that component
of food which is        Preferably the soluble dietary fibre is chosen
non-digestible  and   non-metabolizable  by   30   from one or more of the
following: humans. It is well known that dietary fibers as      pectin,
alginates, gums, mucillages, and mix- they occur naturally in food sources
also have     tures thereof, for example arabic, tragacanth, associated
with them a digestible portion com-     karaya, ghatti, agar alginates,
carrageenans, prising  fats,  proteins  and  carbohydrates.      fucellan,
psyllium and galactomen; and Additionally, in many foods containing dietary
35  dextran  xanthan, curdan, carboxymethyl- fiber, significant portions of
the foods by weight  celluose, methylcellulose, hydroxypropylcellul- are
usually digestible portions which are caloric in  ose,
carboxypropylcellulose,  hydroxypropyl- nature. Thus, presently to obtain a
high weight    methylcellulose, low methoxy pectin, propylene percent
content of dietary fiber, it is necessary to  glycol alginate,
polyvinylpyrrolidone, carboxy- eat large quantities of a fiber-containing
food    40   vinyl polymers, polyethylene oxide polymers and source, such
as cereal brans. A significant dis-   mixtures thereof. advantage in doing
this is that one simul-           According to a second aspect of the
present aneously consumes extremely high amounts of         invention there
is provided a process for making a fats, proteins and carbohydrate
materials which,     dietary fibre composition comprising an insoluble
being digestible, contribute to caloric intake.  45   dietary fibre derived
from a cereal bran coated or The instant invention solves the problems of
enrobed with a hydrocolloid film-forming, soluble the prior art by making a
composition whereby      dietary fibre, the process comprising coating or
the weight ratio of dietary fiber to digestible    enrobing the insoluble
dietary fibre with the material is increased to allow for consumption of
soluble dietary fibre in an aqueous medium and high percentages of dietary
fiber without the   50   removing excess water, by drying, to yield the
disadvantage of high caloric intake. The composi-  coated fibre
composition; tions of the instant invention are improved over
characterised in that, before coating or enrob- the prior art attempts to
mask the fibrous, rough  ing, the insoluble dietary fibre is purified by
mouthfeel texture of dietary fiber. Whereas the    removing the digestible
portion using a solvent to prior art masked the unpleasant fiber taste with
55   chemically defat the insoluble dietary fibre, sub- fats and
carbohydrates, the instant invention uses  sequently treating the defatted
fibre enzymically soluble dietary fiber to coat insoluble dietary    to
remove proteins and carbohydrates and fiber.
recovering the concentrated non-digestible por- Thus, the instant invention
provides novel diet-  tion of the insoluble fibres. ary fiber compositions
and food products contain-   60  The proecss comprises the steps of
chemically ing the dietary fiber compositions. This invention  and
enzymically purifying the insoluble dietary also concerns a novel process
for making the       fibre to extract the digestible portions whereby
dietary fiber composition and food products        concentrated insoluble
dietary fibre remains; 



made therefrom.                                    coating or enrobing the
concentrated insoluble According to a first aspect of the present inven-
65   dietary fibre with the soluble dietary fibre in a 3    5
EP0166824B1                        6 carrier material; and drying the
composition to    cereal brans are known  to  be cellulose, obtain a
dietary fibre composition having a        hemicellulose and lignin. Thus,
the concentrated smooth-tasting texture and non-fibrous mouth-
insoluble fiber of the instant invention will com- feel.
prise one or more of these components. Preferably the solvent is hexane or
petroleum  5   The soluble dietary fibers useful in the inven- ether.
tion must be film-forming hydrocolloid materials Preferably the proteins
and carbohydrates are     selected from the group consisting of alginates,
[err] using the enzymes protease, termamyl      gums, pectin, mucillages
and similar plant and amyloglucosidase.
exudates and mixtures thereof. This requirement Preferably the coating or
enrobing is accom-    10  is critical to the invention since the soluble
fibers plished by fluidized bed granulation or by simply  are to be used as
coatings for the insoluble fiber. mixing.
It is also critical for certain soluble fibers, such In a preferred
embodiment the fibre composi-      as pectin, that the film-forming
characteristics of tion comprises about 92% to about 98.5% by         the
soluble fiber be controllable, e.g., by control- weight of the concentrated
insoluble dietary fibre   15  ling the pH of the aqueous mixture and
thereby which is coated or enrobed with about 1.5% to       maintaining
stability of the soluble fiber gel. - about 8% by weight of soluble dietary
fibre. There  Buffers are employed, e.g., a citric acid, sodium percentages
are based on the total dry weight of   citrate buffer, to aid in stability
control of the the composition. The final form of the dietary      soluble
fiber in aqueous solution. Examples of fibre composition of this invention
is a solid,   20   useful soluble fibers are arabic, tragacanth, powdery,
particulate material.                      karaya, ghatti, seaweed extracts
including agar, As previously mentioned, the term "dietary
alginates, carrageenans and fucellan; pectin; and fibre" is commonly
understood to mean that          mucillages such as psyllium. component of
food which is non-digestible and        In addition to these naturally
occuring soluble non-metabolizable by humans. For purposes of   25
dietary fibers, biosynthetic or fermentation pro- this invention, this
definition of dietary fibre will  ducts such as dextran, xanthan and curdan
are be used.                                            useful.
Additionally,  chemically   modified Dietary fibre can be divided into two
broad       materials may also be used in this invention and categories:
insoluble dietary fibre and water solu-  include carboxymethyl cellulose,
methylcellulose, ble dietary fiber. For purposes of this invention    30
hydroxypropylcellulose,  hydroxypropylmethyl the commonly known definitions
of these two         cellulose, low methoxy pectin and propylene categories
of dietary fiber will be also used.      glycol alginate. Synthetic
products including Accordingly, "Insoluble dietary fiber" means
polyvinylpyrrolidone, carboxyvinyl polymers and insoluble, substantially
non-swellable dietary      polyethylene oxide polymers are also suitable
fiber. "Soluble dietary fiber" means dietary fiber   35   soluble fibers
for the purpose of this invention. which is water soluble or water
swellable. Soluble   The process of making the fiber compositions dietary
fiber provides  the  bulking  effect       of this invention uses a known
analytical tech- commonly associated with fibers.                    nique
to remove the digestible portion of the It is critical to the invention
that the insoluble  insoluble fiber. While the analytical method for
dietary fiber of the instant invention be in concen-   40   separating the
digestible portion of the dietary trated form, e.g., be purified such that
any resi-  fiber from the indigestible portion is known, no dual digestible
portion comprising fats, proteins  art has disclosed the utilization of
this technique and carbohydrates be removed, leaving behind        in the
process of making a dietary fiber composi- concentrated insoluble fiber
such as, from a grain,  tion. cereal or bran source. The removal of these
45     When an analysis of the dietary fiber content in digestible portions
associated with the fiber,      a food is to be determined analytically, it
is although  relatively  small by  weight, also        necessary to remove
the digestible. non-dietary eliminates any caloric-contributing components
fiber material and recover the dietary fiber. A of the insoluble fiber.
technique for this analytical method is disclosed It is important that the
food sources chosen for   so   in the association of analytical chemists
publica- the insoluble dietary fiber be one which naturally  tion "Total
Dietary Fiber: AOAC Collaborative contains a relatively high percentage of
insoluble  Study, January 25, 1982 incorporated herein by fiber such that
when the process of the instant     reference. This technique utilizes
enzymatic and invention is carried out, a high yield of concen-   chernical
procedures to isolate the dietary fiber. trated insoluble fiber is
obtained. Thus, while a    55   When a wheat bran or corn bran for example,
is wide range of food sources containing insoluble    treated according to
this AOAC method the dietary fiber may be useful in the invention, those
recoverable dietary fiber is an insoluble fiber. The which are best suited
for the invention are cereal  bran Is first treated with a solvent. e.g.,
petroleum brans and mixtures thereof, due to their relatively  ether or
hexane, to remove the fat. The defatted high of insoluble dietary fiber
content. Those   60   bran is then digested enzymatically with prolease. 



cereal brans useful in this invention are selected  Finally, the bran is
treated with [err]-amylase or [err]- from the group consisting of wheat,
corn, barley,   amylase and amyloglucosidase. The recoverable rye oats and
mixtures thereof. Wheat and corn       material is protein-free, fat-free
and carbohy- bran are the most preferred. The components of      drate-free
insoluble dietary fiber. Thus the the insoluble dietary fiber derived from
these  65   recovered material is essential non-digestible    7
EP 0166824 B1                      8 fiber, free of any association or
residue of diges-  mixing process whereby the insoluble and solu- tibles.
ble fibers are mixed in a pot using water as a Organoleptically, the
insoluble fiber by itself is  carrier and mixing aid. The mixture would
then be unacceptable both from the taste and texture       spread out to
dry and subsequently used in a food standpoints. It is necessary to coat
the fiber in a    5    product. Additionally, other known coating pro-
manner which masks these undesirable charac-       cedures are useful, such
as fluidized bed granula- teristics. As described above, the prior art
tech-  tion coating whereby coating and drying takes [err] have focused on
coating fiber with non-     place in one process. fiber components, e.g.,
with fats and carbohyd-       The coating process requires the use of water
rates. A major disadvantage of the prior art is the   10   as the carrier
and mixing aid. While moisture is high  calories associated  with the
coating       necessary during the coating process, it should be materials.
As seen above, the practice of this     substantially removed from the
coated fibers invention involves coating an insoluble dietary    once the
coating process is complete. This can be fiber having the digestible
portions removed       accomplished by common drying techniques therefrom,
with a soluble dietary fiber. The result   15   such as air drying, oven
drying, vacuum drying is a dietary fiber composition or product which
and the like. has a smooth, non-fibrous texture without having     The
dietary fiber compositions of this invention associated with it the caloric
components (car-    can be incorporated into a variety of foods bohydrates,
fats and proteins) of the prior art.   intended to provide high dietary
fiber content Although the soluble dietary fiber coating may   20   with
low caloric value. For example, snack foods contain a digestible portion
comprising fats and   such as candy bars, gelatin tablets and fruit rolls
carbohydrates, they are present in minute          and the like are among
the food products which amounts as only residual components of the
can be prepared using the dietary fiber composi- fiber, and the caloric
value of the coating and    tion. Food products should contain the dietary
subsequently the coated composition, is there-   25   fiber of the instant
invention in amounts of 10% to fore insignificant.
40%, preferably 10% to 30% by weight and most The fat portions of the
insoluble fiber are      preferably in amounts of 15% to 25% of the total
removed by extraction with a solvent such as       food product. These food
products do not suffer petroleum ether or hexane. The resultant defatted
from the high caloric content as the prior art insoluble fiber is then
treated enzymatically with   30   products since the fibrous mouthfeed is
masked protease to remove protein and then with ter-      with dietary
fiber coating rather than the tradi- mamyl (heat stable [err] or [err]
amylase) and amylog-    tional fat and carbohydrate coating. lucosidase to
remove carbohydrates.                  Surprisingly, it has been found that
in preparing The insoluble fiber is defatted by placing the   food products
using the dietary fiber composition fiber sample in a beaker with the
solvent and    35   of the instant invention, the coating of the stirring
for about 15 minutes. The mixture is then  insoluble fiber with the soluble
fiber can be also allowed to stand at room temperature for about
accomplished as an integral step of making the one minute and the solvent
decanted off. These     food product itself and need not be carried out as
steps are repeated at least twice. Approximately   a separate, distinct
step. It has been discovered 25 ml of solvent is used for every 10 grams of
40   that during the mixing of the ingredients of a food fiber sample.
After the solvent is decanted, the   product, e.g., a candy bar or gelatin
tablet, the fiber is then oven or air dried.                   soluble and
insoluble fiber can be mixed along The dried defatted fiber is then mixed
in a         with the other ingredients there being sufficient container
with a buffer solution, e.g., a phosphate  intimate contact between the
soluble and buffer solution with pH about 6.0, and termamyl   45
insoluble fiber such that the coating effect is solution and the container
is placed in boiling    accomplished. Thus, when using the dietary fiber
water bath for about 15 minutes, with light agita-  composition of this
invention, the insoluble fibers tion at 5 minute intervals. The mixture is
then    need not be first coated with the soluble fiber and cooled and its
pH is adjusted to about 7.50.1     then added to the ingredients of the
food product, through the addition of 0.285N NaOH solution.   50   but can
be added as individual components along Protease is then added and the
mixture is incu-    with the other ingredients in admixture and bated at
[err] for 30 minutes with continuous       formed into a final food
product, such as a bar or agitation. The mixture is then cooled and the pH
is  table, for consumption. The process is discussed adjusted with acid
(e.g., phosphoric and solution)  in more detail below. to about
4.5[err]0.2. Amyloglucosidase is then   55      The food products of this
invention, in addition added and the solution mixture is incubated at    to
containing the novel dietary fiber composition, [err] for 30 minutes with
continuous agitation.       contain various common confectionery ingre-
Next, 95% ethyl alcohol is added. The enzyme       dients such as flavors
and flavoring agents, fillers, 



digest is then filtered off and the residue is     coloring, bulking
agents, emulsifiers and the like, washed first with ethyl alcohol and then
with   60   and including the addition of pieces of natural acetone and
subsequently dried, preferably in a    nuts and dried fruit. The food
product must vacuum oven or an air oven.                        comprise at
least 10% to about 40% of the dietary The insoluble non-digestible portion
is then     fiber composition, preferably 10% to 30%, and recovered, dried
and coated with soluble dietary   most preferably about 12% to 18% by
weight and fiber. The coating procedure can be a simple   65   at least one
sweetener and one flavor. The dietary 5    9               EP 0166824B1
10 fiber present in the food products comprises 9%   flavoring agents
having other distinct physical to 37% insoluble fiber and preferably 1% to
3%     forms such as powdered flavorings, beaded soluble fiber by weight of
the food product. While  flavorings and encapsulated flavorings, all of a
natural final product is preferred, synthetic    which are within the scope
of this invention. sweeteners and flavors or flavoring agents are    5
Illustrative non-limiting examples of flavoring oils useful in reducing the
total caloric value of the  include spearmint oil, cinnamon oil, oil of
win- food composition.                                  tergreen
(methylsalicylate) and peppermint oils. [err] seen in Figure 1, the food
products of the   Synthetic and natural fruit flavors are also useful
instant invention have a significantly higher      as flavoring agents
including such flavorings as amount of dietary fiber than those commonly
10   citrus oil, e.g., lemon, orange, lime and grapef- consumed
fiber-containing products as shown.       ruit; fruit essences including
apple, strawberry, The inventive tablet, containing about 20 grams
cherry, pineapple and banana; and various flavor- of dietary fiber per 100
grams of total food       ings such as aldehydes and esters including
product, corresponds to Examples 1, 2, 3 and 4.    cinnamyl acetate,
cinnamaldehyde, citral diethyl The inventive snack bar, containing about 15
15   acetal, dihydrocavryl acetate, eugenyl formate p- grams of dietary
fiber per 100 grams of total food  methylamisol, etc. Generally any
flavoring or product corresponds to Examples 7, 8 and 9. The    food
additives such as those described in significance of this graph is
two-fold. First, it  Chemicals Used in Food Processing, pub. 1274 by
demonstrates that the inventive fiber-containing   the National Academy of
Sciences, pages 49-53 products contain more concentrated fiber than   20
and 63-258 may be used. the commonly consumed products of the prior
The amount of sweetener utilized will depend art, including many natural
fruits and vegetables  upon the desired taste effect and is primarily a as
well as bread and bran-containing cereals. This  matter of preference.
Generally 40 to 60% by is due to the instant invention's unique fiber
weight of the total food product is used and composition (purified
insoluble fiber coated with   25   preferably 50 to 55%. The sweetener may
be soluble fiber) and process of incorporating it into  added in the form
of a syrup thereby also serving a final food product. The inventive food
products  to add water to the mixture as well as act as a have a smooth
texture without any of the fibrous,  bulking agent. The preferred sweetener
is a com- needle-like mouthfeel of the prior art.            bination of
fructose or high fructose corn syrup The sweetening agent may be selected
from a   30   present in amounts of 18% to 34% by weight, wide range of
materials including water-soluble    along with additional amounts of
sorbitol or agents, water-soluble artificial sweeteners, and   sugar.
dipeptide based sweeteners, including mixtures       The flavoring agents
are incorporated into the thereof. Without being limited to particular
product at 0.3 to 2% by weight and preferably 0.4 sweeteners,
representative illustrations encom-   35   to 1.8% by weight based on the
total weight of the pass:                                              food
product. The amount of flavoring agent A. Water-soluble sweetening agents
such as       utilized is not critical and is a matter of preference.
monosaccharides, disaccharides and polysac-        Similarly, where dry
fruit is used as the flavor charides such as xylose, ribose, glucose, man-
source the amount used is a matter of preference nose, galactose, fructose,
dextrose, sucrose, mal-  40   and can vary from 5% to 20% by weight and
tose, partially hydrolyzed starch, or corn syrup   preferably 8% to 15% by
weight of the total food solids and sugar alcohols such as sorbitol,
xylitol,  product. It is within the scope of this invention to mannitol and
mixtures thereof.                      utilize natural fruits and fruit
extracts in combina- B. Water-soluble artificial sweeteners such as   tion
with flavoring agents. Examples of dried the soluble saccharin salts, i.e.,
sodium or calcium    45   fruits useful include, but are not limited to,
apples, saccharin salts, cyclamate salts, acesulfam-K and  apricots,
peaces, bananas, pineapple, oranges, the like, and the free acid form of
saccharin.     grapefruit, prunes, raisins and the like. C. Dipeptide based
sweeteners such as L-aspar-     The instant invention also includes a
process of tyl-L-phenylalanine methyl ester and materials     making a food
product, having a high dietary fiber described in U.S. Patent No. 3,492,131
and the   so   content, which is organoleptically pleasing and like.
which is smooth in texture and mouthfeel and While the flavor of the
dietary food product of  free of the fibrous, needle-like quality
associated this invention is preferably derived from fruits   with fiber
products. flavoring agents can be used as a source of flavor.  The process
comprises: These flavoring agents may be chosen from    55    (a) preparing
a mixture of water, soluble dietary 



synthetic flavor oils and flavoring aromatics, and/  fiber, sweetener and
flavors by blending these or oils, oleo resins and natural extracts derived
ingredients at a temperature of [err] to [err] with from plants, leaves,
flowers, fruits and so forth,  agitation for a period sufficient to
concentrate the and combinations thereof. These flavoring agents   mixture
to 60% to 80% and preferably 70% to are generally liquids. However, they
can also be   60   73% of its original weight; the mixture optionally used
as spray dried solids. These spray dried      containing a buffer solution
to maintain pH stab- solids can be prepared by dissolving or dispers-
ility of the soluble dietary fiber; ing the flavoring agent in a water
solution of      (b) adding to the above mixture a separate maltodextrin
and spray dried. The flavoring agent  mixture comprising concentrated
insoluble fiber is adsorbed into the maltodextrin. The use of   65   and
water and optionally other sweeteners, colors    11             EP 0166824
B1                     12 and flavors, whereby the concentrated insoluble
Example one is intimately contacted with and thereby coated    This example
is intended to illustrate the pro- with the soluble fiber mixture, the
total mixture  cess of making the dietary fiber composition. being kept
under agitation;                        A 10 gram sample of corn bran is
placed in a (c) cooling the mixture to 35 to [err]; and  5    beaker with
25 ml of petroleum ether, stirred at (d) forming the mixture into the
desired shape  room temperature for about 15 minutes and for consumption.
allowed to stand for about one minute. The The final food products of the
instant invention  petroleum ether is decanted off and the solvent requires
a certain moisture content to aid in     wash is repeated two additional
times. The defat- processing as well as to lend a moist and chewy    10
ted bran is then dried. texture. However, the moisture content of the
A phosphate buffer solution, pH 6.0, is prepared final food product should
not be less than about  and added along with termamyl solution to the 6%
nor greater than about 18% by weight. In      defatted fiber. About 50 ml
of buffer solution and products containing a low moisture content, e.g.,
about 100 micro-liters of termamyl solution are about 6% by weight, use of
higher quantities of   15   used for every gram of fiber sample. The beaker
fat or other materials which contribute to fluid-like  containing the fiber
sample and solutions is textures are generally included. For example,
placed in boiling water for about 15 minutes, with when the moisture
content of the final product is  gentle agitation at 5 minute intervals.
The sample 6%, fat content is added in amounts of about     is then cooled
and the pH adjusted to 7.50.1 by 10%. When the moisture content is high,
e.g.,  20   adding 10 ml of 0.285 N NaOH per gram of about 18%, the fat
content is kept low, e.g., about  sample. 6%.  -
Next, 5 mg of protease per gram of fiber is In instances where the food
product is to      added to the sample. The sample is incubated at contain
a fat portion in addition to the required  about 60C for 30 minutes with
continuous agita- ingredients leg. dietary fibre, insoluble dietary   25
tion and cooled, at which time the pH is adjusted fibre, sweetener and
flavour), the fat is added at  to 4.50.2 with phosphoric acid solution.
About least in the first step of the process and preferably  10 ml of
0.329M phosphoric acid solution is to both steps of the process.
required per one gram sample of fiber. Next, The advantages of the instant
invention can be  about 0.3 ml of amyloglucosidase solution is further
appreciated by reference to the following   30   added and the sample is
incubated at about [err] examples. These examples are intended to illus-
for about 30 minutes with continuous agitation. trate preferred
embodiments. All percents are by  The concentrated insoluble fiber was then
filtered weight of the total composition or food product  off and washed.
unless otherwise specified.                        The concentrated
insoluble fiber, now being There is no entirely satisfactory way of
classify-   35   essentially free of all digestibles, is then coated in ing
enzymes. They may, however, be arbitrarily   a standard mixer with an
aqueous solution of divided into the following groups on the basis of
pectin. The composition is then dried to remove the types of reactions they
catalyze.            excess moisture and yield a dry powder material A
large group of intracellular and extracellular  comprising concentrated
insoluble dietary fiber enzymes catalyze the  breakdown  of their  40
coated with soluble dietary fiber. respective substrates by simple
hydrolysis and are therefor known as hydrolytic enzymes.        Example two
The identical procedure for obtaining concen- A-B+[err]A-H+B-OH
trated insoluble fiber as in example one was used 45  this time using wheat
bran as the fiber source. Most of the digestive enzymes belong to this
class  The purified insoluble fiber was then coated with and digestion may
be regarded as an organised    sodium alginate using fluidized bed
granulation. series of hydrolytic reactions with stepwise degradation of
complex food molecules into sim-  Claims pier products. Hydrolytic enzymes
may be further   so subdivided into peptidases, carbohydrases, and     1. A
dietary fibre composition comprising an esterases.
insoluble dietary fibre coated or enrobed with a The carbohydratses consist
of enzymes such as   hydrocolloid film-forming soluble dietary fibre, 



the alpha [err] and beta [err] amylases, which attack  characterised in
that the insoluble dietary fibre is complex carbohydrates, for examples,
starch or   55   purified by digestible portions being removed glycogen;
and those such as sucrose (intertase)  therefrom by chemical or enzymic
means prior to or maltase, which act on simple sugars. They     its being
coated or enrobed. catalyze the hydrolysis of glycosidic linkages.    2. A
composition according to claim 1, wherein The preferred enzymes are
amyloglucosidase,     the insoluble dietary fibre is present in an amount
protease and alpha-amylase. However, useful   60   of from 92% to 98.5% and
the soluble dietary enzymes in the instant invention include those   fibre
is present in an amount of from 1.5% to 8%, which are naturally occurring
in the human       both based on the total dry weight of the com- metabolic
system for digesting proteins and car-  position. bohydrates.
3. A composition according to claim 1 or 2, 65   wherein the insoluble
fibre is derived from a 7    11              EP  0166 824 B1
12 and flavors, whereby the concentrated insoluble     Example one is
intimately contacted with and thereby coated      This example is intended
to illustrate the pro- with the soluble fiber mixture, the total mixture
cess of making the dietary fiber composition. being kept under agitation;
A 10 gram sample of corn bran is placed in a (c) cooling the mixture to
[err] to [err]; and  5    beaker with 25 ml of petroleum ether, stirred at
(d) forming the mixture into the desired shape    room temperature for
about 15 minutes and for consumption.
allowed to stand for about one minute. The The final food products of the
instant invention  petroleum ether is decanted off and the solvent requires
a certain moisture content to aid in       wash is repeated two additional
times. The defat- processing as well as to lend a moist and chewy    10
ted bran is then dried. texture. However, the moisture content of the
A phosphate buffer solution, pH 6.0, is prepared final food product should
not be less than about    and added along with termamyl solution to the 6%
nor greater than about 18% by weight. In         defatted fiber. About 50
ml of buffer solution and products containing a low moisture content, e.g.,
about 100 micro-liters of termamyl solution are about 6% by weight, use of
higher quantities of   15   used for every gram of fiber sample. The beaker
fat or other materials which contribute to fluid-like  containing the fiber
sample and solutions is textures are generally included. For example,
placed in boiling water for about 15 minutes, with when the moisture
content of the final product is   gentle agitation at 5 minute intervals.
The sample 6%, fat content is added in amounts of about        is then
cooled and the pH adjusted to 7.50.1 by 10%. When the moisture content is
high, e.g.,   20   adding 10 ml of 0.285 N NaOH per gram  of about 18%, the
fat content is kept low, e.g., about  sample. 6%.
Next, 5 mg of protease per gram of fiber is In instances where the food
product is to         added to the sample. The sample is incubated at
contain a fat portion in addition to the required   about [err] for 30
minutes with continuous agita- ingredients (e.g. dietary fibre, insoluble
dietary   25   tion and cooled, at which time the pH is adjusted fibre,
sweetener and flavour), the fat is added at  to 4.50.2 with phosphoric acid
solution. About least in the first step of the process and preferably  10
ml of 0.329M  phosphoric acid solution is to both steps of the process.
required per one gram sample of fiber. Next, The advantages of the instant
invention can be    about 0.3 ml of amyloglucosidase solution is further
appreciated by reference to the following    30   added and the sample is
incubated at about [err] examples. These examples are intended to illus-
for about 30 minutes with continuous agitation. trate preferred
embodiments. All percents are by    The concentrated insoluble fiber was
then filtered weight of the total composition or food product     off and
washed. unless otherwise specified.                          The
concentrated insoluble fiber, now being There is no entirely satisfactory
way of classify-   35   essentially free of all digestibles, is then coated
in ing enzymes. They may, however, be arbitrarily     a standard mixer with
an aqueous solution of divided into the following groups on the basis of
pectin. The composition is then dried to remove the types of reactions they
catalyze.               excess moisture and yield a dry powder material A
large group of intracellular and extracellular  comprising concentrated
insoluble dietary fiber enzymes catalyze  the  breakdown  of their   40
coated with soluble dietary fiber. respective substrates by simple
hydrolysis and are therefor known as hydrolytic enzymes.           Example
two The identical procedure for obtaining concen- A-B+[err]A-H+B-OH
trated insoluble fiber as in example one was used 45   this time using
wheat bran as the fiber source. Most of the digestive enzymes belong to
this class  The purified insoluble fiber was then coated with and digestion
may be regarded as an organised      sodium alginate using fluidized bed
granulation. series of hydrolytic reactions with stepwise degradation of
complex food molecules into sim-     Claims pier products. Hydrolytic
enzymes may be further   so 



subdivided into peptidases, carbohydrases, and        1. A dietary fibre
composition comprising an esterases.
insoluble dietary fibre coated or enrobed with a The carbohydratses consist
of enzymes such as     hydrocolloid film-forming soluble dietary fibre, the
alpha [err] and beta [err] amylases, which attack   characterised in that
the insoluble dietary fibre is complex carbohydrates, for examples, starch
or      purified by digestible portions being removed glycogen; and those
such as sucrose (intertase)     therefrom by chemical or enzymic means
prior to or maltase, which act on simple sugars. They        its being
coated or enrobed. catalyze the hydrolysis of glycosidic linkages.      2.
A composition according to claim 1, wherein The preferred enzymes are
amyloglucosidase,       the insoluble dietary fibre is present in an amount
protease and alpha-amylase. However, useful   so   of from 92% to 98.5% and
the soluble dietary enzymes in the instant invention include those
fibre is present in an amount of from 1.5% to 8%, which are naturally
occurring in the human          both based on the total dry weight of the
com- metabolic system for digesting proteins and car-    position.
bohydrates.                                          3. A composition
according to claim 1 or 2, 65   wherein the insoluble fibre is derived from
a 7    13              EP 0 166 824 B1                   14 cereal bran,
which is preferably wheat, corn,     leie, namlich vorzugsweise Weizen,
Mais, Ger- barley, rye, oats and mixtures thereof.           ste, Roggen,
Hafer und Mischungen davon, 4. A composition according to any preceding
stammt. claim, in solid form.                               4.
Zusammensetzung nach einem vorherge- 5. A composition according to any
preceding    5    henden Anspruch in fester Form. claim, wherein the
soluble dietary fibre is         5. Zusammensetzung nach einem vorherge-
chosen from one or more of the following:         henden Anspruch, worin
die l6sliche diitetische [err] , alginates, gums, mucillages, and mix-
Faser ausgewAhlt ist aus einem oder mehreren tures thereof, for example
arabic, tragacanth,    der folgenden Produkte: karaya, ghatti, agar
alginates, carrageenans,   10  Pektin, Alginaten, Gummen, Schleimen und
fucellan, psyllium and galactomen; and             Mischungen  davon,
beispielsweise  Gummi dextran, xanthan, curdan, carboxymethyl-
arabicum, Tragacanth, Karaya, Ghatti Gum, cellulose, methylcellulose,
hydroxypropylcellul-  Agar-Alginaten, Karrageentang, Fucellan, Psyl- ose,
carboxypropylcellulose,  hydroxypropyl-     lium und Galaktomen; und
methylcellulose, low methoxy pectin, propylene   is  Dextran. Xanthan,
Kurdan, Carboxymethylzel- glycol alginate, polyvinylpyrrolidone, carboxy-
lulosen, Methylzellulosen, Hydroxypropylzellulo- vinyl polymers,
polyethylene oxide polymers       sen, Carboxypropylzellulosen,
HydroxypropYl- and mixtures thereof.
methylzellulosen, Niedrigmethoxypektin, Propyl- 6. A process for making a
dietary fibre corn-    englykolalginaten, Polyvinylpyrrolidon, Carboxy-
position comprising an insoluble dietary fibre   20   vinyl-Polymeren,
Polyethelenoxid-Polymeren derived from a cereal bran coated or enrobed
und Mischungen davon. with a hydrocolloid, film-forming, soluble diet-
6. Verfahren zur Herstellung einer diitetischen ary fibre, the process
comprising coating or       Faserzusammensetzung, umfassend eine unl6s-
enrobing the insoluble dietary fibre with the      liche diatetische Faser,
die von einer Getreidelk- soluble dietary fibre in an aqueous medium and
25   leie stammt und mit einer hydrokolloidalen. removing excess water, by
drying, to yield the    filmbildenden,  l6slichen  diatetischen  Faser
coated fibre composition;                          beschichtet oder
umnhOllt ist, welches Verfahren characterised in that, before coating or
enrob-  die Beschichtung oder UmhOllung der unl6sli- ing, the insoluble
dietary fibre is purified by   chen diitetischen Faser mit der l6slichen
diateti- removing the digestible portion using a solvent   30   schen Faser
in einem wAsserigen Medium und to chemically defat the insoluble dietary
fibre,   die' Entfemung von OberschOssigem  Wasser subsequently treating
the defatted fibre enzymi-   durch Trocknen zur Lieferung der beschichteten
cally to remove proteins and carbohydrates and     Faserzusammetzung
umfaBt, dadurch gekenn- recovering the concentrated non-digestible por-
zeichnet, daB vor dem Beschichten oder UmhOl- tion of the insoluble fibre.
35   len die unlosliche diatetische Faser durch Entfer- 7. A process
according to claim 6, wherein the   nen des verdaulichen Anteils unter
Verwendung solvent is hexane or petroleum ether.              einer
L6sungsmittels zum chemischen Entfetten 8. A process according to claim  6
or 7,         der unl6slichen diatetischen Faser gereinigt wherein the
proteins and carbohydrates are        wird, danach die entfettete Faser zur
Entfemung removed using the enzymes protease, termamyl   40   von Proteinen
und Kohlehydraten enzymatisch and amyloglucosidase.
behandelt wird und der konzentrierte unverdau- 9. A process according to
claim 6, 7 or 8,      liche Anteil der unl6slichen Faser gewonnen wherein
the coating or enrobing is accom-          wird. plished by fluidized bed
granulation or by          7. Verfahren nach Anspruch 6, worin das simply
mixing.                               45   Losungsmittel Hexan oder
Petrolether ist. 8. Verfahren nach Anspruch 6 oder 7, worin PatentansprOcho
die Proteine und Kohlenhydrate unter Verwen- 



dung der Enzyme Protease, Termamyl und 1. Diatetische Faserzusammensetzung,
umfas-      Amylglucosidase entfernt warden. send eine unl6sliche
diatetische Faser, die mit  so  9. Verfahren nach Anspruch 6, 7 oder 8,
worin einer hydrokolloidalen, fllmbildenden, l6slichen  die Beschichtung
oder Umhullung durch FlieB- diatetischen Faser beschichtet oder umhullt
ist,   bettgranulation oder durch einfaches Mischen dadurch gekennzeichnet,
daB die unl6sliche dii-    erzie;t wird. tetische Faser durch Entfernen
verdaulicher Anteile aus dieser auf chemischem oder enzy-   55
Revendications matischem Weg vor ihrer Beschichtung oder Umhullung
gereinigt wird.                           1. Une composition de fibres
di6t6tiques com- 2. Zusammensetzung nach Anspruch 1, worin        prenant
une fibre di6tetique insoluble revetue die untosliche diitetische Faser in
einer Menge   ou enrobee a l'aide d'une fibre di6tetique solu- von 92% bis
98,5% vorhanden ist und die l6sli-  so   ble filmogbne hydrocolloidale,
caract6ris6e en che diatetische Faser in einer Menge von 1,5%     ce que la
fibre di6t6tique insoluble est purifie bis 8% vorhanden ist, beide bezogen
auf das       par 6eimination de ces portions digestibles A
Gesamttrockengewicht der Zusammensetzung.         I'aide de moyens
chimiques ou enzymatiques 3. Zusammensetzung nach Anspruch 1 oder 2,
avant qu'elles ne soient revetues ou enrob6es. worin die unl6sliche Faser
aus einer Getreidek-   65  2. Une composition selon la revendication 1, 8
15              EP 0166824  B1                     16 dans laquelle la
fibre diet6tique insoluble est    di6t6tique insoluble provenant d'un son
de pr6sente en quantit6 comprise entre 92 et 98,5%    c6r6ales, rev6tue ou
enrob6e a I'aide d'une fibre et la fibre dietetique soluble est presente en
di6tetique soluble filmogene et hydrocolloidale, quantit6 comprise entre
environ 1,5 et 8%, pro-    ce proc6d6 consistant h revetir ou enrober la
fibre portions exprim6es sur la base du poids total A    5    dietetique
insoluble a l'aide de la fibre diet6tique sec de la composition.
soluble dans un milieu aqueux et A eliminer I'eau 3. Une composition salon
la revendication 1 ou    en exces par s~chage pour obtenir la composition
dans laquelle la fibre insoluble provient d'un   de fibres revAtues;
caract6ris6 en ce que, avant le \4on de c6reales, de pr6ference de ble, de
ma-s,      revetement ou l'enrobage, on purifie la fibre d'orge, de seigle,
d'avoine et de leurs melanges.   io   di6tetique insoluble par 6limination
de ses por- 4. Une composition selon l'une quelconque des     tions
digestibles en utilisant un solvent pour revendications pr6c6dentes,. sous
une forme        d6barrasser par voix chimique la fibre dietetique solids.
insoluble de ses matieres grasses, par traitement 5. Une composition selon
l'une quelconque des     ult6rieur enzymatique de la fibre d6barrass6e de
revendications pr6cedentes, dans laquelle la fibre   is   ses matieres.
grasses pour en 6liminer les pro- diet6tique soluble est choisie parmi lune
ou      tMines et les hydrates de carbone et r6cup6ration plusieurs des
suivantes:                           de la portion non digestible
concentree de la fibre -pectine, alginates, gommes, mucillages et
insoluble. leurs m6langes. par exemple, gomme arabique,         7. Un
proced6 selon la revendication 6, dans adraguante, karaya, ghatti,
alginates d'agar, car-   20   lequel le solvant est l'heane ou l'ether de
petrole. rag6nanes, fucellane. psyllium et galatombne; et     8. Un proc6d6
solon la revendication 6 ou 7, -dextane, xanthane, curdane, carboxym6thyl-
dans lequel les prot6ines et les hydrates de J..'   cellulose,
methylcellulose, hydroxypropylcellu-    carbons sont 6limines en utilisant
comme lose, carboxypropylcellulose, hydroxypropylm6-     enzymes. une
prot6ase, un termamyle et un amy- thylcellulose, pectine faiblement
mdthoxylde,   25   loglucosidase. propylene glycol alginate,
polyvinyapyrroi-done,     9. Un proc6de solon la revendication 6,7 ou 8.
polymeres carboxyvinyliques, polymeres de          dans lequel to
revetement ou l'enrobage est polyethylene oxyde et leurs m6langes.
effectue par granulation en lit fluidis6 ou par 6. Un procddd de
preparation d'une composi-       simple melange. tion de fibres di6t6tiques
comprenant une fibre   30 35 40 45 50 60 65    


