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FORTIFIED CEREAL BRAN TO PROMOTE DIGESTIVE HEALTH

Field of the Invention

[0001] The present invention relates to a cereal bran fortified with an effective
amount of select additives such as vitamins, minerals, and essential dietary fats to promote
digestive health. The fortified cereal bran can be used as a dietary supplement or as an added
ingredient to fortify various food products. The additive used herein 1s an effective amount

of vitamin D, selenium, calcium, magnesium, folic acid and omega 3 fatty acids.

Background of the Invention

[0002] The digestive tract is a major component of the gastrointestinal system.
Essentially, it is a tube about five meters in length of variable cross-sectional areas running
from mouth to anus that includes the mouth, pharynx, esophagus, stomach, small intestine,
large intestine, which includes the colon, also known as the bowel. In the digestive tract, food
is propelled by muscular contractions through its different regions. These contractions are
referred to as peristalsis. Eventually, unabsorbed food residues are moved to the end of the

tract and are eliminated from the body in the form of solids, semi-solids or liquids.

[0003] As used herein the term "digestive tract" includes, but is not limited to, the
mouth, pharynx, esophagus, stomach, small intestine, large intestine, and pancreas. The
digestive track can suffer from various disorders including diverticulitis, ulcerative colitis,
Crohn’s disease, diabetes, heartburn, Gurd’s disease as well as cancers of the esophagus,

pancreas, stomach, small and large intestine and colorectal.

[0004] Tt is believed that the main cause of some of the diseases, such as diverticulitis,
of the digestive tract is due to a low-fiber diet, which is a direct result of the processed foods
that are a major part of the American diet. Many processed foods contain refined, low-fiber
flour. Unlike whole-wheat flour, refined flour has no wheat bran. Diverticulitis and
diverticulosis disease is common in developed or industrialized countries where low-fiber

diets are common and rare in countries of Asia and Africa, where high-fiber diets are
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common. It has also been suggested that diets low in saturated fatty acids and cholesterol and
high in whole grain cereals have a protective effect against certain cancers. Thus, modifying
one’s diet can have beneficial effects on the digestive tract, especially by incorporating into
the diet specific additives. Based on a 2000 calorie diet, the US Food and Drug
Administration defines a product as “a good source of fiber” if it provides 10 percent of the
Daily Value (DV) --2.5 grams of fiber per serving. A product is “high in”, “rich 1n” or an
“excellent source of fiber” if it provides 20 percent of the DV — 5 grams of fiber per serving.
Further, the US Department of Agriculture recommends 25 to 30 grams of fiber per day from
fruits, vegetables or fiber-containing grain products. Specifically the USDA guidelines
recommend 6 to 11 servings per day of cereal and grain foods. Typically cereal brans,
including rice, wheat, barley, rye, oat, sorghum and millet have crude fiber ranging from

approximately 7 to 20 percent at 14% moisture.

[0005] While various high-fiber products are commercially available for promoting
digestive health, there is still a need in the art for products that are even more beneficial for

the digestive tract.

-Summary of the Invention

[0006] The present invention provides a functional food product that is designed to
prevent digestive tract disease by providing nutrients that prevent and treat at least one
disorder of the digestive tract. The food product contains vitamins such as vitamin D and
folic acid; minerals such as selenium, calcium, and magnesium; and omega 3 fatty acids,
preferably from fish oil; with a cereal bran as the carrier or base for the product. The
properties of the bran also contribute to digestive health-providing benefits of the product
because of the bran's inherent fiber and other nutrients, The food product contains the
nutrients in quantities that promote a healthy digestive system and that will prevent, and, in

some cases, reverse the effects of at least one disorder of the digestive tract.

[0007] In accordance with the present invention there is provided a cereal bran

product that is beneficial for promoting digestive health, which product is comprised of:
a) cereal bran as a carrier;

b) about 10 to 800 International Units of vitamin D per 30 grams of bran;
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c) about 20 to 200 mcg of selenium per 30 grams of bran;
d) about 50 to 2000 mg of calcium per 30 grams of bran;
e) about 10 to 500 mg of magnesium per 30 grams of bran;
f) about 0.1 to 2 mg of folic acid per 30 grams of bran; and

¢) about 150 to 3000 mg of omega 3 fatty acids per 30 grams of bran; wherein said

cereal bran can be comprised of one of a single cereal or a mixture of cereals.

[0008] The fortified bran of this invention is preferably in the form of a stabilized
powder that is easily used as a dietary supplement or that can be added as an ingredient to a
variety of foods to fortify the levels of the named nutrients in the food. Thus, a further aspect

of this invention is directed to a food article containing the fortified cereal bran food product.

[0009] The present invention also provides a method of preventing and/or treating
disorders of the digestive tract in an animal, involving the step of orally administering a
therapeutically effective amount of the food product of this invention to the animal for a

therapeutically effective period of time.

[0010] In a preferred embodiment the bran is a rice bran and one or more food-grade

preservatives and/or antioxidants are added.

[0011] In yet another preferred embodiment one or more emulsifiers, surfactants

and/or flow aid is present to enhance mixing properties.

Detailed Description of the Invention

[0012] The present invention is a fortified cereal bran product that is capable of
promoting digestive health. As previously mentioned the digestive track is susceptible to
various disorders, some of which are caused by a low-fiber diet. Insoluble fiber may diminish
the risk of some cancers by decreasing transit time in the gastrointestinal tract and aiding in
the excretion of potentially carcinogenic waste products and reducing the hyperproliferation
of cells. Soluble fiber reduces the glucose response and may prevent disorders such as
diabetes. Low concentrations of various vitamins, minerals and essential fatty acids can also
agoravate such disorders. The fortified cereal bran product of the present invention 1s a

single source product providing all the necessary ingredients to aid in digestive health.
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[0013] Non-limiting example of cereal brans suitable for use heremn include the brans
of wheat, rice, barley, sorghum, millet; rye, oats, and soy. It is believed that the bran alone,
particularly rice bran, has components that act synergistically to prevent lesions associated
with digestive diseases and disorders. The content of the various brans suitable for use in this
invention is similar. For example, rice bran (and polish) contains significantly higher ranges
of fat (15 to 19.7%) as compared to the other grains and higher thiamine (12 to 24%). Itis to
be understood that the cereal bran used in the practice of the present invention can have a fat
content from fully fatted to substantially fully defatted. It is preferred to use fully fatted
cereal bran. That is, cereal bran that contains its natural content of fat. It will also be
understood that the cereal bran used as the carrier in this invention can be of a single cereal of
a mixture of cereals. That is, each bran particle can be of a single cereal or a composite of
two or more cereals. The cereal bran can also be a mixture of two or more cereal brans with
each bran particle being of a single cereal. Rice bran, particularly fatted stabilized rice bran,

is the most preferred cereal bran for use in the present invention.

[0014] Unfortunately, rice bran becomes rancid soon after milling. Lipase enzyme
attacks the oil once the bran structure has been destroyed, and free fatty acid levels build up
very quickly. The bran quickly develops a bad taste and odor. Several commercial techniques
are used to stabilize rice bran, such as a method wherein a simple dry heat extruder is used to
reach a temperature of about 270°F for a short period of time. This temperature deactivates
the lipase enzyme. The temperature range is critical. Too low and the lipase 1s not
deactivated, too high and vitamin E (tocopherol) components are destroyed. The vitamin E
components prevent oxidative rancidity over a long period of time. The process 1s relatively

simple and when done properly, the bran is safe from both enzymatic and oxidative rancidity.

[0015] Several components of cereal bran, particularly rice bran, are desirable for the

human diet. Rice bran protein has a high nutritional value that is highly digestible and 1s
| hypoallergenic. The proximate composition of stabilized, parboiled, defatted rice bran as
stated in Saunders, R. M., "The Properties of Rice Bran as a Foodstuff", Cereal Foods World,
35:632 (1990), is as follows: moisture--6 to 9%, protein--23 to 27%; fat--0.5 1o 1.5%, crude
fiber--16 to 20%, énd ash--11 to 14%. The fatty acid composition of the rice bran oil consists
mainly of oleic, palmitic, and linoleic acids. In addition to the fatty acids, naturally occurring

vitamins and minerals are present in varying amounts depending on growing conditions and

milling methods. Vitamins and minerals present include vitamimn A, thiamine, riboflavin,
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niacin, pyridoxine, panothenic acid, biotin, myoinositol, choline, para-aminobenzoiC acid,
folic acid, vitamin B.sub.12, vitamin E, calcium, iron, magnesium, manganese, phosphorus,
potassium and zinc. The major carbohydrates present are cellulose, hemicelluloses
(pentosans), and starch. Beta-glucans are also present, forming part of the dietary fiber
complex. Total dietary fiber content ranges from about 44% to about 51%, with the soluble
fiber constituting from 2.4% to 2.9% of that total (see Marshall, W. E. and Wadsworth, J. J

(editors), Rice Science and Technology, Marcel Dekker, Inc., New York, pp. 384-389
(1994)).

[0016] Several nutrients important to digestive health however, are either low or
absent in cereal bran. Such nutrients include the additives used herein to fortify the bran. -
These nutrients are vitamin D, selenium, calcium, magnesium, folic acid, and omega 3 acids.
The bran of the present invention is used as a carrier for these nutrients and the preferred
concentration range of each nutrient is: abbut 10 to 800 International Units (IU), more
preferably about 25 IU to 400 IU of vitamin D: about 20 mcg to 200 meg selenium; about 50
mg to 2000 mg, more preferably about 300 mg to 1800 mg of calcium; about 10 mg to 500
mg, more preferably about 40 mg 1o 350 mg of magnesium; about 0.1 mg to 2 mg, more
preferably about 0.2 mg to 2 mg, most preferably about 0.4 mg to 2 mg of folic acid; and
about 150 mg to 3000 mg, more preferably about 200 mg to 2000 mg, most preferably 300
mg to 1000 mg of omega 3 fatty acids. The omega 3 fatty acids can be those derived from
fish oil that contain eicosapentaenoic acid (EPA) and docosahexanoic acid (DHA) or those
derived from dark green leafy vegetables, flaxseed oils etc and include alpha-linolenic acid
(ALA). Omega 3 fatty acids derived from fish oils are preferred. Although ALA has
different effects on the body than EPA and DHA, the body has enzymes that can convert
ALA to EPA. All three fatty acids are important to human health. Zinc can also be used n
addition to the above nutrients in the amount of about 20 to 3000 mg, preferably from about
1800 to 3000 mg. All amounts are based on 30 grams of bran or an effective amount of bran

to produce at least a “good source of dietary fiber”.

[0017] In addition to the above ingredients, the food product of this invention may
contain one or more of other nutrients. Non-limiting examples of such other nutrients include
vitamin A, riboflavin, pantothenic acid, niacin, biotin, myoinositol, choline, para-
aminobenzoic acid, o tochopherol (E), copper, iron, manganese, phosphorus, potassium, zinc,

carbohydrates (such as cellulose, hemicellulose and starch), beta-glucans, and one or more
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fatty acids, other than omega 3 fatty acids from fish oil(e.g., oleic, palmitic and/or linoleic
acid).

[0018] The fortified bran food product of this invention is preferably prepared in
multiple steps. The first step involves mixing the nutrients (i.e., the vitamins D, folic acid,
selenium, calcium, magnesium, omega 3 fatty acids, and optionally zinc in the amounts
recited above with the cereal bran, using appropriate mixing equipment. It 1s preferred that
the fat based ingredients be in the form of a sprayed-dried, stabilized power; however, the
Omega 3 fatty acids and Vitamin D may be in oil form. The resulting mixture should be
substantially homogeneous and of substantially even particle size. An approved food-grade
antioxidant may be added at this point to prevent degradation of the materials before
stabilization. A flow aid may also be added to make the materials easier to mix. The
mixture may be presented as a dry blend at this point or involve a second step involving
coating the materials with a least one food-grade coating such as cellulose, gums, sugars,
waxes or starch to seal the ingredients from oxygen and to stabilize them. It 1s preferred that
the coating be applied in a microencapsulation process. Mircoencapsulation 1s a process by
which small particles or droplets are surrounded by a coating to produce capsules 1n the
micrometer to millimeter range, known as microcapsules. The material inside the capsule 1s
referred to as the core, internal phase or fill, whereas the wall 1s sometimes called a shell,
coating or membrane. Any conventional microencapsulation process may be used including
spray drying, spray chilling, rotary disk atomization, fluid bed coating, stationary nozzle
coextrusion, centrifugal head coextrusion and submerged nozzle coextrustion. It 1s preferred
to use rotary disk atomization or fluid bed coating, more preferably fluid bed. The third step

involves drying the mixture to a final moisture of from about 3% to about 5% by weight and

homogenizing the particles.

[0019] An analytical assay should be taken to assure the minimum concentration of
the required ingredients. The analysis may be perfofmed by standard AOAC (Association of
Official Agricultural Chemists) methods for grain or by s:pecialized and validated solid phase
extraction (SPE) and high pressure liquid chromatography HPLC) methods. In the case of
specialized testing methods, extraction of the nutrients without destroying them 1s a critical
step and requires methods not currently published by AOAC. An analysis of the crude and
soluble fiber may, also be helpful for future studies on the fortified bran food product.
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[0020] The food product of this invention may further contain one or more of flavors,
coloring agents, spices and the like. Flavorings can be in the form of flavored extracts,
volatile oils, chocolate flavorings, peanut butter flavoring, cookie crumbs, crisp rice, vanilla
or any commercially available flavoring. Examples of suitable flavoring include but are not
limited to pure anise extract, imitation banana extract, imitation cherry extract, chocolate
extract, pure lemon extract, pure orange extract, pure peppermint extract, imitation pineapple
extract, Imitation rum extract, imitation strawberry extract, or pure vanilla extract; or volatile
oils, such as balm oil, bay oil, bergamot oil, cedarwood oil, walnut oil, cherry oil, cinnamon

~o1l, clove oil, or peppermint oil. Flavoring may optionally be encapsuléted.

[0021] One or more sweeteners may be added in addition to the flavorings above.
Non-limiting examples include natural and artificial sweeteners such as dextrose, sucrose,
maltose, dextrin, dried invert sugar, mannose, xylose, ribose, glucose, fructose, levulose,
galactose, corn syrup, high fructose corn syrup, corn syrup solids, partially hydrolyzed starch,

aspartame, saccharin and L-aspartyl L-phenyalanine methyl ester.

[0022] One or more emulsifiers, surfactants, and flow aids may be added for stability
of the final product. Examples of suitable emulsifiers, surfactants and flow aids include, but
are not limited to, lecithin (e.g., from egg or soy), talc, magnesium stearate, calcium stearate,
stearic acid, polyethylene glycol, sodium benzoate, sodium lauryl sulfate, magnesium lauryl

sulfate, mono- and di-glycerides and/or silicon dioxide.

[0023] One or more preservatives and antioxidants may also be added to the food
product to extend product shelf life. Non-limiting examples of suitable preservatives and
antioxidants include potassium sorbate, sodium sorbate, potassium benzoate, sodium

benzoate, ascorbic acid, citric acid, ascorbyl palmitate and/or calcium disodium EDTA.

[0024] The fortified bran food product of this invention is preferably in the form of a
stabilized powder. As stated previously hefein, the food product of this invention may be
used as a dietary supplement or as an added ingredient to fortify food systems. Thus, another
aspect of the present invention is directed to a food article comprising the fortified bran
product of this invention. Non-limiting examples of food articles in which the food product of

this invention may be used include beverages, snack bars, baked goods, cereal and puddings.

[0025] A further aspect of this invention is directed to a method for treating and/or

preventing disorders of the digestive tract using the food product of this invention. The
1035931-1 7



CA 02608799 2007-11-15
WO 2006/124929 PCT/US2006/018969

method involves orally administering a therapeutically effective amount of the food product

' to an animal, preferably a human, for a therapeutically effective period of time.

[0026] As used herein with respect to the amount of the food product administered to
the animal, the term "therapeutically effective" means that amount of the product which will
prevent and/or treat digestive disease in the animal. With respect to the period of time in
which the animal is administered the product, the term "therapeutically effective" means that

period of time which is sufficient to prevent and/or treat digestive disease in the animal.

[0027] The food product is preferably orally administered on a daily basis to the
animal. In such instance, the food product is preferably administered in an amount of at least
about 30 grams per day for a period of at least about 2 weeks. If the product 1s not

administered on a daily basis, the amount and period of time will increase accordingly.
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CLAIMS:

1. A ftortified cereal bran food product for treating and/or reducing the risk of

disorders of the digestive tract, comprising in admixture:
a) cereal bran as a carrier;
b) about 10 to 800 International Units of vitamin D per 30 grams of bran;
¢) about 20 to 200 mg of selenium per 30 grams of bran;
d) about 50 to 2000 mg of calcium per 30 grams of bran;
¢) about 10 to 500 mg of magnesium per 30 grams of bran;
f) about 0.1 to 2 mg of folic acid per 30 grams of bran; and
g) about 150 to 3000 mg of omega 3 fatty acids per 30 grams of bran; wherein said

cereal bran can be comprised of one of a single cereal or a mixture of cereals.

2. A product of claim 1 wherein the bran 1s a bran of a cereal selected from the group

consisting of wheat, rice, barley, sorghum, millet, rye, oats, and soy.

3. A product of claim 2 wherein the bran 1s not defatted.

4. A product of claim 2 wherein the bran is rice bran.

5. A product of claim 4 wherein the rice bran 1s not defatted.

0. A product according to claim 4, containing from about 23 to about 400

International Units of vitamin D, per 30 grams of the rice bran.

7. A product according to claim 4, containing from about 0.2 to about 2 mg of folic

acid per 30 grams of the rice bran.

8. A product according to claim 4, containing from about 300 to about 1800 mg of

calcium per 30 grams of the rice bran.
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9. A product according to claim 4, containing from about 40 to about 350 mg of

magnesium per 30 grams of the rice bran.

10. A product according to claim 4, containing from about 300 to about 1000

milligrams of omega-3-fatty acids per 30 grams of the rice bran.

11. A product according to claim 1 containing at least about 30 grams of the cereal

bran.

12. A food article comprising the fortified bran food product of claim 1.

13.  Use of a fortified cereal bran food product for treating or reducing the risk of

disorders of the digestive tract,
wherein the fortitied cereal bran food product comprises in admixture:

a) cereal bran as a carrier, wherein said cereal bran can be comprised of one of a

single cereal or a mixture of cereals;
b) 10 to 800 International Units of vitamin D per 30 grams of bran;
¢) 20 to 200 meg of selenium per 30 grams of bran;
d) 50 to 2000 mg of calcium per 30 grams of bran;
e) 10 to 500 mg of magnesium per 30 grams of bran;
f) 0.1 to 2 mg of folic acid per 30 grams of bran; and

g) 150 to 3000 mg of omega 3 fatty acids per 30 grams of bran.
14.  The use of claim 13 wherein the fortified cereal bran food product is used orally.

15.  The use of claim 13 wherein the bran is a bran of a cereal selected from the group

consisting of wheat, rice, barley, sorghum, millet, rye, oats, and soy.
16. The use of claim 15 wherein the bran 1s not defatted.

17. The use of claim 15 wherein the bran is rice bran.

10
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18. The use of claim 17 wherein the rice bran is not defatted.

19.  The use of claim 17, further containing in admixture 25 to 400 International Units

of vitamin D, per 30 grams of the rice bran.

20.  The use of claim 17, further containing in admixture 0.2 to 2 mg of folic acid per

30 grams of the rice bran.

21.  The use of claim 17, further containing in admixture 300 to 1800 mg of calcium per

30 grams of the rice bran.

22.  The use of claim 17, further containing in admixture 40 to 350 mg of magnesium

per 30 grams of the rice bran.

23.  The use of claim 17, further containing in admixture 300 to 1000 milligrams of

omega- 3-fatty acids per 30 grams of the rice bran.

24.  The use of claim 13, containing at least 30 grams of the cereal bran.

25.  The use of claim 13, wherein the fortified cereal bran product is orally on a daily

basis for at least 2 weeks.
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