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DESCRIPTION

NUTRITIONAL COMPOSITIONS COMPRISING A CASEIN HYDROLYSATE, AS WELL AS DIETARY
BUTYRATE AND/OR A COMPOUND FOR STIMULATING FORMATION OF ENDOGENOUS BUTYRATE

TECHNICAL FIELD

[0001] The present disclosure relates generally to nutritional compositions comprising
dietary butyrate and a component, which can stimulate the production of endogenous
butyrate. The nutritional compositions are suitable for administration to pediatric subjects.
Additionally, the disclosure relates to nutritional compositions including a prebiotic
comprising polydextrose and galacto-oligosaccharides, dietary butyrate, and a protein
equivalent source. Further, disclosed are methods for reducing the incidence of allergy
and/or improving tolerance to cow’s milk allergy in target subjects. The disclosed nutritional
compositions may provide additive and or/synergistic beneficial health effects.
BACKGROUND ART

[0002] Administration of nutritional compositions or other compositions including butyrate or
butyrate derivatives often suffer from difficulties regarding the bicavailability of butyrate
upon administration. For example, certain butyrate derivatives undergo degradation or
oxidation, which ultimate affect the bioavailability of the butyrate derivative upon ingestion.
As such, compositions including butyrate derivatives may not provide therapeutic efficacy
upon ingestion given the degradation of the butyrate derivative.

[0003] Additionally, nutritional compositions including butyrate may suffer from poor
palatability. The unpleasant taste and odor of compositions including butyrate can make the
oral administration of certain nutritional compositions including butyrate difficult, especially
in the pediatric population. For example, certain butyric acid derivatives at room
temperature are present as a dense liquid having an unpleasant taste and intense odor.
[0004] Accordingly, it would be beneficial to provide a nutritional composition that includes
endogenous butyrate to avoid the palatability issues sometimes found with dietary butyrate.
Further, there is a need for palatable, safe, yet effective, nutritional compositions that

include a combination of one or more prebiotics, a protein equivalent source, and butyrate to
reduce incidence of allergy and increase tolerance to cow’s milk allergy in certain subjects.
DISCLOSURE OF THE INVENTION

[0005] Briefly, the present disclosure is directed, in an embodiment, to a nutritional
composition that includes dietary butyrate and a component which can stimulate the
production of endogenous butyrate in the human gut. In some embodiments, the dietary

butyrate may be encapsulated. In some embodiments, the endogenous butyrate may be
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provided by stimulating short chain fatty acid (“SCFA") production by the gut microbiota and
the dietary butyrate may be provided by an enriched lipid fraction derived from milk.

[0006] It is to be understood that both the foregoing general description and the following
detailed description present embodiments of the disclosure and are intended to provide an
overview or framework for understanding the nature and character of the disclosure as it is
claimed. The description serves to explain the principles and operations of the claimed
subject matter. Other and further features and advantages of the present disclosure will be
readily apparent to those skilled in the art upon a reading of the following disclosure.

BEST MODE FOR CARRYING OUT THE INVENTION

[0007] Reference now will be made in detail to the embodiments of the present disclosure,

one or more examples of which are set forth hereinbelow. Each example is provided by way
of explanation of the nutritional composition of the present disclosure and is not a limitation.
In fact, it will be apparent to those skilled in the art that various modifications and variations
can be made to the teachings of the present disclosure without departing from the scope of
the disclosure. For instance, features illustrated or described as part of one embodiment,
can be used with another embodiment to yield a still further embodiment.

[0008] Thus, it is intended that the present disclosure covers such modifications and
variations as come within the scope of the appended claims and their equivalents. Other
objects, features and aspects of the present disclosure are disclosed in or are apparent from
the following detailed description. It is to be understood by one of ordinary skill in the art
that the present discussion is a description of exemplary embodiments only and is not
intended as limiting the broader aspects of the present disclosure.

[0009] The present disclosure relates generally to nutritional compositions comprising
dietary butyrate and a component for stimulating the production of endogenous butyrate.
Additionally, the disclosure relates to methods for improving the shelf stability and/or
organoleptic properties of nutritional compositions including butyrate.

[0010] “Nutritional composition” means a substance or formulation that satisfies at least a

0o

portion of a subject’s nutrient requirements. The terms “nutritional(s)”, “nutritional
formula(s)”, "enteral nutritional(s)”, and “nutritional supplement(s)” are used as non-limiting
examples of nutritional composition(s) throughout the present disclosure. Moreover,
"nutritional composition(s)” may refer to liquids, powders, gels, pastes, solids, concentrates,
suspensions, or ready-to-use forms of enteral formulas, oral formulas, formulas for infants,
formulas for pediatric subjects, formulas for children, growing-up milks and/or formulas for
adults.

[0011] "Pediatric subject” means a human less than 13 years of age. In some embodiments,

a pediatric subject refers to a human subject that is between birth and 8 years old. In other
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embodiments, a pediatric subject refers to a human subject between 1 and 6 years of age. In
still further embodiments, a pediatric subject refers to a human subject between 6 and 12
years of age. The term “pediatric subject” may refer to infants (preterm or fullterm) and/or
children, as described below.

[0012] “Infant” means a human subject ranging in age from birth to not more than one year
and includes infants from 0 to 12 months corrected age. The phrase “corrected age” means
an infant’s chronological age minus the amount of time that the infant was born premature.
Therefore, the corrected age is the age of the infant if it had been carried to full term. The
term infant includes low birth weight infants, very low birth weight infants, and preterm
infants. “Preterm” means an infant born before the end of the 37" week of gestation. “Full
term” means an infant born after the end of the 37" week of gestation.

[0013] “Child” means a subject ranging in age from 12 months to about 13 years. In some
embodiments, a child is a subject between the ages of 1 and 12 years old. In other
embodiments, the terms “children” or “child” refer to subjects that are between one and
about six years old, or between about seven and about 12 years old. In other embodiments,
the terms "children” or “child” refer to any range of ages between 12 months and about 13
years,

[0014] “Infant formula” means a composition that satisfies at least a portion of the nutrient
requirements of an infant, In the United States, the content of an infant formula is dictated
by the federal regulations set forth at 21 C.F.R. Sections 100, 106, and 107.

[0015] The term “medical food"” refers enteral compositions that are formulated or intended
for the dietary management of a disease or disorder. A medical food may be a food for oral
ingestion or tube feeding (nasogastric tube), may be labeled for the dietary management of
a specific medical disorder, disease or condition for which there are distinctive nutritional
requirements, and may be intended to be used under medical supervision.

[0016] The term “peptide” as used herein describes linear molecular chains of amino acids,
including single chain molecules or their fragments. The peptides described herein include
no more than 50 total amino acids. Peptides may further form oligomers or multimers
consisting of at least two identical or different molecules. Furthermore, peptidomimetics of
such peptides where amino acid(s) and/or peptide bond(s) have been replaced by functional
analogs are also encompassed by the term “peptide”. Such functional analogues may
include, but are not limited to, all known amino acids other than the 20 gene-encoded amino
acids such as selenocysteine.

[0017] The term “peptide” may also refer to naturally modified peptides where the
modification is effected, for example, by glycosylation, acetylation, phosphorylation and

similar modification which are well known in the art. In some embodiments, the peptide
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component is distinguished from a protein source also disclosed herein. Further, peptides
may, for example, be produced recombinantly, semi-synthetically, synthetically, or obtained
from natural sources such as after hydrolysation of proteins, including but not limited to
casein, all according to methods known in the art.

[0018] The term “molar mass distribution” when used in reference to a hydrolyzed protein or
protein hydrolysate pertains to the molar mass of each peptide present in the protein
hydrolysate. For example, a protein hydrolysate having a molar mass distribution of greater
than 500 Daltons means that each peptide included in the protein hydrolysate has a molar
mass of at least 500 Daltons. Accordingly, in some embodiments, the peptides disclosed in
Table 1 and Table 2 are derived from a protein hydrolysate having a molar mass distribution
of greater than 500 Daltons. To produce a protein hydrolysate having a molar mass
distribution of greater than 500 Daltons, a protein hydrolysate may be subjected to certain
filtering procedures or any other procedure known in the art for removing peptides, amino
acids, and/or other proteinaceous material having a molar mass of less than 500 Daltons. For
the purposes of this disclosure, any method known in the art may be used to produce the
protein hydrolysate having a molar mass distribution of greater than 500 Dalton.

[0019] The term ”“protein equivalent” or “protein equivalent source” includes any protein
source, such as soy, egg, whey, or casein, as well as non-protein sources, such as peptides or
amino acids. Further, the protein equivalent source can be any used in the art, e.g., nonfat
milk, whey protein, casein, soy protein, hydrolyzed protein, peptides, amino acids, and the
like. Bovine milk protein sources useful in practicing the present disclosure include, but are
not limited to, milk protein powders, milk protein concentrates, milk protein isolates, nonfat
milk solids, nonfat milk, nonfat dry milk, whey protein, whey protein isolates, whey protein
concentrates, sweet whey, acid whey, casein, acid casein, caseinate (e.g. sodium caseinate,
sodium calcium caseinate, calcium caseinate), soy bean proteins, and any combinations
thereof. The protein equivalent source can, in some embodiments comprise hydrolyzed
protein, including partially hydrolyzed protein and extensively hydrolyzed protein. The
protein equivalent source may, in some embodiments, include intact protein. More
particularly, the protein source may include a) about 20% to about 80% of the peptide
component described herein, and b) about 20% to about 80 % of an intact protein, a
hydrolyzed protein, or a combination thereof.

[0020] The term “protein equivalent source” also encompasses free amino acids. In some
embodiments, the amino acids may comprise, but are not limited to, histidine, isoleucine,
leucine, lysine, methionine, cysteine, phenylalanine, tyrosine, threonine, tryptophan, valine,
alanine, arginine, asparagine, aspartic acid, glutamic acid, glutamine, glycine, proline, serine,

carnitine, taurine and mixtures thereof. In some embodiments, the amino acids may be
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branched chain amino acids. In certain other embodiments, small amino acid peptides may
be included as the protein component of the nutritional composition. Such small amino acid
peptides may be naturally occurring or synthesized.

[0021] “Fractionation procedure” includes any process in which a certain quantity of a
mixture is divided up into a number of smaller quantities known as fractions. The fractions
may be different in composition from both the mixture and other fractions. Examples of
fractionation procedures include but are not limited to, melt fractionation, solvent
fractionation, supercritical fluid fractionation and/or combinations thereof.

[0022] The term "essential amino acid” as used herein refers to an amino acid that cannot be
synthesized de novo by the organism being considered or that is produced in an insufficient
amount, and therefore must be supplied by diet. For example, in some embodiments, where
the target subject is a human, an essential amino acid is one that cannot be synthesized de
novo by a human.

[0023] The term “non-essential amino acid” as used herein refers to an amino acid that can
be synthesized by the organism or derived by the organism from essential amino acids. For
example, in some embodiments, where the target subject is a human, a non-essential amino
acid is one that can be synthesized in the human body or derived in the human body from
essential amino acids.

[0024] “Milk fat globule membrane” includes components found in the milk fat globule
membrane including but not limited to milk fat globule membrane proteins such as Mucin 1,
Butyrophilin, Adipophilin, CD36, CD14, Lactadherin (PAS6/7), Xanthine oxidase and Fatty
Acid binding proteins etc.

[0025] The term “growing-up milk” refers to a broad category of nutritional compositions
intended to be used as a part of a diverse diet in order to support the normal growth and
development of a child between the ages of about 1 and about 6 years of age.

[0026] “Milk” means a component that has been drawn or extracted from the mammary
gland of a mammal. In some embodiments, the nutritional composition comprises
components of milk that are derived from domesticated ungulates, ruminants or other
mammals or any combination thereof.

[0027] “Nutritionally complete” means a composition that may be used as the sole source of
nutrition, which would supply essentially all of the required daily amounts of vitamins,
minerals, and/or trace elements in combination with proteins, carbohydrates, and lipids.
Indeed, “nutritionally complete” describes a nutritional composition that provides adequate
amounts of carbohydrates, lipids, essential fatty acids, proteins, essential amino acids,
conditionally essential amino acids, vitamins, minerals and energy required to support normal

growth and development of a subject.
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[0028] A nutritional composition that is “nutritionally complete” for a full term infant will, by
definition, provide qualitatively and quantitatively adequate amounts of all carbohydrates,
lipids, essential fatty acids, proteins, essential amino acids, conditionally essential amino
acids, vitamins, minerals, and energy required for growth of the full term infant.

[0029] A nutritional composition that is “nutritionally complete” for a child will, by definition,
provide qualitatively and quantitatively adequate amounts of all carbohydrates, lipids,
essential fatty acids, proteins, essential amino acids, conditionally essential amino acids,
vitamins, minerals, and energy required for growth of a child.

[0030] “Exogenous butyrate” or “dietary butyrate” each refer to butyrate or butyrate
derivatives which are intentionally included in the nutritional composition of the present
disclosure itself, rather than generated in the gut.

[0031] “Endogenous butyrate” or “butyrate from endogenous sources” each refer to
butyrate present in the gut as a result of ingestion of the disclosed composition that is not
added as such, but is present as a result of other components or ingredients of the
composition; the presence of such other components or ingredients of the composition
stimulates butyrate production in the gut.

[0032] The term "cow's milk allergy" describes a food allergy, ie. an immune adverse
reaction to one or more of the proteins contained in cow's milk in a human subject. The
principal symptoms are gastrointestinal, dermatological, and respiratory symptoms. These
can translate into skin rashes, hives, vomiting, diarrhea, constipation and distress. The clinical
spectrum extends to diverse disorders: anaphylactic reactions, atopic dermatitis, wheeze,
infantile colic, gastro esophageal reflux disease (GERD), esophagitis, colitis gastroenteritis,
headache/migraine and constipation.

[0033] The nutritional composition of the present disclosure may be substantially free of any
optional or selected ingredients described herein, provided that the remaining nutritional
composition still contains all of the required ingredients or features described herein. In this
context, and unless otherwise specified, the term “substantially free” means that the
selected composition may contain less than a functional amount of the optional ingredient,
typically less than 0.1% by weight, and also, including zero percent by weight of such
optional or selected ingredient.

[0034] All percentages, parts and ratios as used herein are by weight of the total
composition, unless otherwise specified.

[0035] All references to singular characteristics or limitations of the present disclosure shall
include the corresponding plural characteristic or limitation, and vice versa, unless otherwise

specified or clearly implied to the contrary by the context in which the reference is made.
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[0036] All combinations of method or process steps as used herein can be performed in any
order, unless otherwise specified or clearly implied to the contrary by the context in which
the referenced combination is made.

[0037] The methods and compositions of the present disclosure, including components
thereof, can comprise, consist of, or consist essentially of the essential elements and
limitations of the embodiments described herein, as well as any additional or optional
ingredients, components or limitations described herein or otherwise useful in nutritional
compositions.

[0038] As used herein, the term “about” should be construed to refer to both of the
numbers specified as the endpoint(s) of any range. Any reference to a range should be
considered as providing support for any subset within that range.

[0039] The present disclosure is directed to nutritional compositions including butyrate and
LGG. Non-limiting examples of butyrate for use herein include butyric acid, butyrate salts,
and glycerol esters of butyric acid. The nutritional compositions may further include a
carbohydrate source, a protein source, and a fat or lipid source. In some embodiments, the
nutritional compositions may include a component capable of stimulating endogenous
butyrate production; in other embodiments, the nutritional compositions may include both
dietary and endogenous butyrate.

[0040] The benefit to providing both exogenous and endogenous butyrate is accelerated
tolerance acquisition towards cow’s milk. Additionally, the benefit to providing both
exogenous and endogenous butyrate together with Lactobacillus rhamnoses GG (“LGG") is
accelerated tolerance acquisition toward cow’s milk. Conventional dietary management of
cow's milk allergy includes the use of formulations containing protein hydrolysates and amino
acids rather than intact proteins, and certain probiotics such as Lactobacillus rhamnoses GG
("LGG"), which contribute to accelerated tolerance acquisition towards cow's milk. The
inclusion of a component to stimulate endogenous butyrate production by the gut
microbiota may further accelerate tolerance acquisition and/or may be applied as a functional
replacement of LGG in a nutritional composition. Further, the inclusion of certain probiotics,
such as LGG in combination with butyrate, either endogenous or exogenous butyrate, can
contribute to accelerated tolerance acquisition towards cow's milk.

[0041] In an embodiment, the component for stimulating endogenous buyrate is a prebiotic
comprising both polydextrose (“PDX") and galacto-oligosaccharides ("GOS”). A prebiotic
component including PDX and GOS can enhance endogenous butyrate production by
microbiota. Butyrate has epigenetic (histone deacetylase inhibition activity) that results in

regulatory responses such as generation of regulatory T-cells. In the context of cow s milk
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allergy, these regulatory responses may result in accelerated tolerance acquisition to cow's
milk protein.

[0042] In addition to PDX and GOS, the nutritional composition may also contain one or
more other prebiotics which can exert additional health benefits, which may include, but are
not limited to, selective stimulation of the growth and/or activity of one or a limited number
of beneficial gut bacteria, stimulation of the growth and/or activity of ingested probiotic
microorganisms, selective reduction in gut pathogens, and favorable influence on gut short
chain fatty acid profile. Such prebiotics may be naturally-occurring, synthetic, or developed
through the genetic manipulation of organisms and/or plants, whether such new source is
now known or developed later. Prebiotics useful in the present disclosure may include
oligosaccharides, polysaccharides, and other prebiotics that contain fructose, xylose, soya,
galactose, glucose and mannose.

[0043] More specifically, prebiotics useful in the-present disclosure include PDX and GOS,
and can, in some embodiments, also include, polydextrose powder, lactulose, lactosucrose,
raffinose, gluco-oligosaccharide, inulin, fructo-oligosaccharide (FOS), isomalto-
oligosaccharide, soybean oligosaccharides, lactosucrose, xylo-oligosaccharide (XOS), chito-
oligosaccharide, manno-oligosaccharide, aribino-oligosaccharide, siallyl-oligosaccharide, fuco-
oligosaccharide, and gentio-oligosaccharides.

[0044] In an embodiment, the total amount of prebiotics present in the nutritional
composition may be from about 1.0 g/L to about 10.0 g/L of the composition. More
preferably, the total amount of prebiotics present in the nutritional composition may be from
about 2.0 g/L and about 8.0 g/L of the composition. In some embodiments, the total amount
of prebiotics present in the nutritional composition may be from about 0.01 g/100 Kcal to
about 1.5 g/100 Kcal. In certain embodiments, the total amount of prebiotics present in the
nutritional composition may be from about 0.15 g/100 Kcal to about 1.5 g/100 Kcal. In some
embodiments, the prebiotic component comprises at least 20% w/w PDX and GOS.

[0045] The amount of PDX in the nutritional composition may, in an embodiment, be within
the range of from about 0.015 g/100 Kcal to about 1.5 g/100 Kcal. In another embodiment,
the amount of polydextrose is within the range of from about 0.2 g/100 Kcal to about 0.6
g/100 Kcal. In some embodiments, PDX may be included in the nutritional composition in an
amount sufficient to provide between about 1.0 g/L and 10.0 g/L. In another embodiment,
the nutritional composition contains an amount of PDX that is between about 2.0 g/L and 8.0
g/L. And in still other embodiments, the amount of PDX in the nutritional composition may
be from about 0.05 g/100 Kcal to about 1.5 g/100 Kcal.

[0046] The prebiotic component also comprises GOS. The amount of GOS in the nutritional
composition may, in an embodiment, be from about 0.015 g/100 Kcal to about 1.0 g/100
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Keal. In another embodiment, the amount of GOS in the nutritional composition may be
from about 0.2 g/100 Kcal to about 0.5 g/100 Kcal.

[0047] In a particular embodiment, GOS and PDX are supplemented into the nutritional
composition in a total amount of at least about 0.015 g/100 Keal or about 0.015 g/100 Kcal
to about 1.5 /100 Kcal. In some embodiments, the nutritional composition may comprise
GOS and PDX in a total amount of from about 0.1 to about 1.0 g/100 Kcal.

[0048] In some embodiments, the nutritional composition includes a source of dietary
butyrate that is present in an amount of from about 5 g/100 Kcal to about 500 g/100 keal. In
some embodiments, the nutritional composition includes a source of dietary butyrate that is
present in an amount of from about 15 g/100 Kcal to about 450 g/100 kcal. In some
embodiments, the nutritional composition includes a source of dietary butyrate that is
present in an amount of from about 20 g/100 Kcal to about 400 g/100 kcal. In some
embodiments, the nutritional composition includes a source of dietary butyrate that is
present in an amount of from about 25 g/100 Kcal to about 350 g/100 kcal. In some
embodiments, the nutritional composition includes a source of dietary butyrate that is
present in an amount of from about 30 g/100 Kcal to about 280 g/100 keal.

[0049] In some embodiments, the nutritional composition includes from about 0.01 g to
about 10 g of dietary butyrate per 100 g of total fat in the nutritional composition. In some
embodiments, the nutritional composition includes from about 0.1 g to about 8 g of dietary
butyrate per 100 g of total fat in the nutritional composition. In some embodiments, the
nutritional composition includes from about 0.4 g to about 7 g of dietary butyrate per 100 g
of total fat in the nutritional composition. In some embodiments, the nutritional composition
includes from about 0.7 g to about 6.5 g of dietary butyrate per 100 g of total fat in the
nutritional composition. In some embodiments, the nutritional composition includes from
about 1.2 g to about 5.1 g of dietary butyrate per 100 g of total fat in the nutritional
composition.

[0050] In some embodiments the dietary butyrate is provided by one or more of the
following: butyric acid; butyrate salts, including sodium butyrate, potassium butyrate, calcium
butyrate, and/or magnesium butyrate; glycerol esters of butyric acid; and/or corresponding
mixtures and corresponding salts of pharmaceutically acceptable bases or acids, pure
diastereoisomeric forms and enantiomeric forms or mixtures thereof.

[0051] The dietary butyrate can be supplied by any suitable source known in the art. Non-
limiting sources of dietary butyrate includes animal source fats and derived products, such as
but not limited to milk, milk fat, butter, buttermilk, butter serum, cream; microbial
fermentation derived products, such as but not limited to yogurt and fermented buttermilk;

and plant source derived seed oil products, such as pineapple and/or pineapple oil, apricot
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and/or apricot oil, barley, oats, brown rice, bran, green beans, legumes, leafy greens, apples,
kiwi, oranges. In some embodiments, the dietary butyrate is synthetically produced. In
embodiments where the dietary butyrate is synthetically produced, the chemical structure of
the dietary butyrate may be modified as necessary. Further, the dietary butyrate produced
synthetically can be purified by any means known in the art to produce a purified dietary
butyrate additive that can be incorporated into the nutritional compositions disclosed herein.
The dietary butyrate may be provided by dairy lipids and/or triglyceride bound forms of
butyrate.

[0052] In some embodiments, the dietary butyrate may be provided in an encapsulated form.
In certain embodiments, the encapsulation of the dietary butyrate may provide for longer
shelf-stability and may provide for improved organoleptic properties of the nutritional
composition. For example, in some embodiments, the dietary butyrate may be encapsulated
or coated by the use of, or combination of, fat derived materials, such as mono- and di-
glycerides; sugar and acid esters of glycerides; phospholipids; plant, animal and microbial
derived proteins and hydrocolloids, such as starches, maltodextrins, gelatin, pectins, glucans,
caseins, soy proteins, and/or whey proteins.

[0053] The dietary butyric acid may also be provided in a coated form. For example, coating
certain glycerol esters of bﬁtyric acids and/or amide derivatives of butyric acids with fat
derived materials, such as mono- and di-glycerides; sugar and acid esters of glycerides;
phospholipids; plant, animal and microbial derived proteins and hydrocolloids, such as
starches, maltodextrins, gelatin, pectins, glucans, caseins, soy proteins, and/or whey proteins
may improve the shelf-stability of the dietary butyrate and may further improve the overall
organoleptic properties of the nutritional composition.

[0054] In certain embodiments, the dietary butyrate comprises glycerol esters of butyric
acid. Glycerol esters of butyric acid may offer minimal complexity when formulated and
processed in the nutritional composition. Additionally, glycerol esters of butyric acid may
improve the shelf life of the nutritional composition including dietary butyrate an may further
have a low impact on the sensory attributes of the finished product.

[0055] In some embodiments, the dietary butyrate may comprise butyrate salts, for example,
sodium butyrate, potassium butyrate, calcium butyrate, magnesium butyrate, and
combinations thereof. In some embodiments, the use of selected dietary butyrate salts may
improve intestinal health when provided to target subjects. In certain embodiments, dietary
butyrate comprises a suitable butyrate salt that has been coated with one or more fats or
lipids. In certain embodiments wherein the dietary butyrate comprises a fat coated butyrate
salt, the nutritional composition may be a dry-powdered composition into which the dietary

butyrate is incorporated.
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[0056] In some embodiments, the dietary butyrate may comprise any of the butyrate
compounds disclosed herein that are formulated to be in complex form with chitosan or one
or cyclodextrins. For example, cyclodextrins are cyclic oligosaccharides composed of six (a-
cyclodextrin), seven (B-cyclodextrin), or eight (gamma-cyclodextrin) units of a-1,4-
glucopyranose. Cyclodextrins are further characterized by a hydrophilic exterior surface and
a hydrophobic core. Without being bound by any particular theory, the aliphatic butyrate
chain would form a complex with the cyclodextrin core, thus increasing its molecular weight
and, thus, reducing the volatility of the butyrate compound. Accordingly, the bioavailability
of dietary butyrate may be improved when the dietary butyrate includes butyrate
compounds in complex form with one or more cyclodextrins. Further, cyclodextrins are
bulky hydrophobic molecules that are resistant to stomach acid as well as gastrointestinal
enzymes, thus administration of the butyrate-cyclodextrin complex as described herein
would promote absorption of the dietary butyrate in the small intestines.

[0057] In some embodiments the dietary butyrate is provided from an enriched lipid fraction
derived from milk. For example, bovine milk fat has a butyric acid content that may be 20
times higher than the butyric acid content in human milk fat. Furthermore, among the short
chain fatty acids (“SCFAs”) present in human milk, ie. fatty acids having a carbon chain
length from 4 to 12, butyric acid (C4) is one of the most predominant in bovine milk. As such,
bovine milk fat and/or enriched fractions of bovine milk fat may be included in a nutritional
composition to provide dietary butyrate.

[0058] In embodiments where the dietary butyrate is provided by an enriched lipid fraction
derived from milk the enriched lipid fraction derived from milk may be produced by any
number of fractionation techniques. These techniques include but are not limited to melting
point fractionation, organic solvent fractionation, super critical fluid fractionation, and any
variants and combinations thereof.

[0059] Furthermore, mixtures that may be subjected to the fractionation procedures to
produce the enriched lipid fraction include, but are not limited to, bovine whole milk, bovine
cream, caprine milk, ovine milk, yak milk, and/or mixtures thereof. In a preferred
embodiment the milk mixture used to create the enriched lipid fraction is bovine milk.
[0060] In addition to providing dietary butyrate, the enriched lipid fraction may comprise an
one of the following ingredients: saturated fatty acids; trans-fatty acids; branched-chain fatty
acids (“BCFAs"), including odd-branched chain fatty acids (“OBCFAs"); conjugated linoleic
acid ("CLA"); monounsaturated fatty acids; polyunsaturated fatty acids; cholesterol;
phospholipids; and milk fat globule membrane, including milk fat globule membrane protein.
[0061] In some embodiments the enriched lipid fraction includes, per 100 Kcal, one or more

of the following:
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from about 0.1 g to 8.0 g of saturated fatty acids;

from about 0.2 g to 7.0 g trans-fatty acids;

from about 0.003 g to about 6.1 g branched-chain fatty acids;

from about 0.026 g to about 2.5 g conjugated linoleic acid;

from about 0.8 g to about 2.5 g monounsaturated fatty acids;

from about 2.3 g to about 4.4 g polyunsaturated fatty acids;

from about 100 mg to about 400 mg of cholesterol;

from about 50 mg to about 400 mg of phospholipids; and/or

from about 10 mg to about 500 mg of milk fat globule membrane.
[0062] The following example illustrates a milk fat fraction having an enriched concentration
of butyric acid (C4) that may be produced by a fractionation procedure.

Example 1

[0063] Illustrated below is a lipid profile of fractionated milk fat produced by super critical

carbon extraction fractionation procedure and by melt-fractionation.

Milk Fat composition (g fatty acid /100 g TOTAL fatty acids)

AMF SCCO2 MeltFrac

10C
C 40 3.9 6.0 4.7
C 60 25 3.3 2.9
Cc 80 1.4 1.9 1.8
Cc 10:0 3.1 3.9 3.8
C 120 4.2 4.1 4.8
Cc 140 11.4 12.2 10.9
C 141 1.1 1.0 1.3
c 150 1.1 1.0 0.9
C 160 29.4 29.6 22.3
C 161 1.9 1.4 2.2
c 170 0.6 0.5 0.4
cC 1890 1.4 8.2 6.1
C 18:1,cis, WP 21.9 16.5 25.3
C 18:1, trans, w9 0.3 1.6 1.9
C 18:2, [Wé 1.9 2.2 1.9
C 18:3, [W3, & 0.6 0.4 0.6
C 200 0.0 0.1 0.1
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C 20:1, W9 0.1 0.1 0.2
Saturated 68.7 70.7 58.6
Unsaturated 27.8 23.1 33.3

AMF = anhydrous milk fat; SCCO2 = super-critical carbon dioxide fraction (super olein).
MeltFrac = melt crystallization fraction separated at 10°C.

[0064] In certain embodiments, the PDX- and GOS-containing prebiotic and dietary butyrate
is incorporated into a nutritional composition that is an infant formula. Currently, many infant
formulas are not formulated with dietary butyrate. One reason that infant formulas include
little to no dietary butyrate is due to the unpleasant organoleptic properties exhibited by the
nutritional composition when butyrate compounds are incorporated into the nutritional
composition. For example, many butyrate compounds exhibit an odor that makes consuming
the nutritional composition in which they are incorporated an unpleasant experience.
Furthermore, the pediatric and infant population will not readily consume nutritional
products having an unpleasant odor, taste, and/or mouthfeel. Accordingly, there exists a
need for a nutritional composition formulated for administration to a pediatric subject or an
infant that provides butyrate in the gut yet does not have diminished organoleptic
properties. The incorporation of a prebiotic to stimulate butyrate production by gut
microbiota and certain dietary butyrate compounds disclosed herein, ie. glycerol esters of
butyric acid and amide derivatives of amino acids, into pediatric and infant nutritional
compositions will provide butyrate while still providing a pleasant sensory experience.
[0065] In some embodiments, the nutritional composition includes a protein equivalent
source, wherein the protein equivalent source includes a peptide component comprising
SEQ ID NO 4, SEQ ID NO 13, SEQ ID NO 17, SEQ ID NO 21, SEQ ID NO 24, SEQ ID NO 30,
SEQ ID NO 31, SEQ ID NO 32, SEQ ID NO 51, SEQ ID NO 57, SEQ ID NO 60, and SEQ ID
NO 63. In some embodiments, the peptide component may comprise additional peptides
disclosed in Table 1. For example, the composition may include at least 10 additional
peptides disclosed in Table 1. In some embodiments, 20% to 80% of the protein equivalent
source comprises the peptide component, and 20% to 80% of the protein equivalent source
comprises an intact protein, a partially hydrolyzed protein, and combinations thereof. In
some embodiments, the term additional means selecting different peptides than those
enumerated. |

[0066] In another embodiment 1% to 99% of the protein equivalent source includes a
peptide component comprising at least 3 peptides selected from the group consisting of
SEQ ID NO 4, SEQ ID NO 13, SEQ ID NO 17, SEQ ID NO 21, SEQ ID NO 24, SEQ ID NO 30,
SEQ ID NO 31, SEQ ID NO 32, SEQ ID NO 51, SEQ ID NO 57, SEQ ID NO 60, and SEQ ID
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NO 63, and at least 5 additional peptides selected from Table 1; and wherein 1% to 99% of
the protein equivalent source comprises an intact protein, a partially hydrolyzed protein, or
combinations thereof. In some embodiments 2% to 80% of the protein equivalent source
includes a peptide component comprising at least 3 peptides selected from the group
consisting of SEQ ID NO 4, SEQ ID NO 13, SEQ ID NO 17, SEQ ID NO 21, SEQ ID NO 24,
SEQ ID NO 30, SEQ ID NO 31, SEQ ID NO 32, SEQ ID NO 51, SEQ ID NO 57, SEQ ID NO
60, and SEQ ID NO 63, and at least 5 additional peptides selected from Table 1; and wherein
2% to 80% of the protein equivalent source comprises an intact protein, a partially
hydrolyzed protein, or combinations thereof. In some embodiments 20% to 80% of the
protein equivalent source includes a peptide component comprising at least 3 peptides
selected from the group consisting of SEQ ID NO 4, SEQ ID NO 13, SEQ ID NO 17, SEQ ID
NO 21, SEQ ID NO 24, SEQ ID NO 30, SEQ ID NO 31, SEQ ID NO 32, SEQ ID NO 51, SEQ
ID NO 57, SEQ ID NO 60, and SEQ ID NO 63, and at least 5 additional peptides selected
from Table 1; and wherein 20% to 80% of the protein equivalent source comprises an intact
protein, a partially hydrolyzed protein, or combinations thereof.

[0067] Table 1 below identifies the amino acid sequences of the peptides that may be
included in the peptide component of the present nutritional compositions.

TABLE 1

Seq. ID

Number Amino Acid Sequence (aa)
1 Ala |lle Asn Pro Ser |Lys |(Glu |Asn 8

2 Ala |Pro |Phe Pro Glu 5

3 Asp | lle Gly Ser Glu | Ser 6

4 Asp |Llys | Thr Glu lle Pro | Thr 7
5 Asp |Met | Glu Ser Thr 5

6 Asp | Met | Pro lle 4

7 Asp |Val |Pro Ser 4
n/a Glu |Asp |lle 3
n/a Glu |Leu | Phe 3
n/a Glu | Met | Pro 3

8 Glu |Thr |Ala Pro Val |Pro |Lleu 7

9 Phe | Pro |Gly Pro Ilte Pro 6

10 Phe |Pro |Gly Pro lle Pro | Asn 7

11 Gly |Pro |Phe Pro 4

4

12 Gly |Pro |lle Val
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46 Ser |lle Ser Ser Ser |Glu |Glu }lle Val | Pro |Asn 1
47 Ser |Lys |Asp le Gly |Ser |Glu 7
48 Ser |Pro |Pro Glu lle Asn 6
49 Ser |Pro |Pro Glu lle Asn | Thr 7
50 Thr | Asp |Ala Pro Ser | Phe |Ser 7
51 Thr | Glu | Asp Glu Leu 5
52 Val |Ala | Thr Glu Glu | Val 6
53 Val |Leu |Pro Val Pro 5
54 Val |Pro |Gly Glu 4
55 Val | Pro |Gly Glu lle Val 6
56 Val |Pro |lle Thr Pro | Thr 6
57 Val |Pro | Ser Glu 4
58 Val |Val |Pro Pro Phe |[Leu {GIn |Pro |Glu 9
59 Val |Val | Val Pro Pro 5
60 Tyr | Pro | Phe Pro Gly |Pro 6
61 Tyr | Pro | Phe Pro Gly |Pro |lle Pro 8
62 Tyr |Pro | Phe Pro Gly |Pro |lle Pro | Asn 9
63 Tyr | Pro | Ser Gly Ala 5
64 Tyr | Pro |Val Glu Pro 5

[0068] Table 2 below further identifies a subset of amino acid sequences from Table 1 that

may be included in the peptide component disclosed herein.

TABLE 2

Seq ID

Number Amino Acid Sequence (aa)
4 Asp | Lys |Thr [Glu |lle |Pro | Thr 7
13 le |[Gly [Ser |Glu |Ser |Thr | Glu | Asp | Gln 9
17 lle {Pro |Asn | Pro |lle |Gly 6
21 lle |Val |[Pro | Asn 4
24 Leu | Glu | Asp | Ser | Pro |Glu 6
30 Asn | GIn [Glu | GIn | Pro |lle 6
31 Asn |Val |Pro |Gly |Glu 5
32 Pro | Phe | Pro | Gly |Pro |lle 6
51 Thr | Glu {Asp | Glu | Leu 5
57 Val | Pro |Ser | Glu 4
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60 Tyr | Pro |Phe | Pro |Gly |Pro 6
63 Tyr |Pro |Ser |Gly |Ala

[0069] In some embodiments, the peptide component may be present in the nutritional
composition in an amount from about 0.2 g/100 Kcal to about 5.6 9/100 Kcal. In other
embodiments the peptide component may be present in the nutritional composition in an
amount from about 1 g/100 Kcal to about 4 g/100 Kcal. In still other embodiments, the
peptide component may be present in the nutritional composition in an amount from about 2
9/100 Kcal to about 3 g/100 Kcal.

[0070] The peptide component disclosed herein may be formulated with other ingredients in
the nutritional composition to provide appropriate nutrient levels for the target subject. In
some embodiments, the peptide component is included in a nutritionally complete formula
that is suitable to support normal growth.

[0071] The peptide component may be provided as an element of a protein equivalent
source. In some embodiments, the peptides identified in Tables 1 and 2, may be provided by
a protein equivalent source obtained from cow’s milk proteins, including but not limited to
bovine casein and bovine whey. In some embodiments, the protein equivalent source
comprises hydrolyzed bovine casein or hydrolyzed bovine whey. Accordingly, in some
embodiments, the peptides identified in Table 1 and Table 2 may be provided by a casein
hydrolysate. Such peptides may be obtained by hydrolysis or may be synthesized in vitro by
methods know to the skilled person.

[0072] A non-limiting example of a method of hydrolysis is disclosed herein. In some
embodiments, this method may be used to obtain the protein hydrolysate and peptides of
the present disclosure. The proteins are hydrolyzed using a proteolytic enzyme, Protease N.
Protease N “Amano” is commercially available from Amano Enzyme U.S.A. Co., Ltd., Elgin,
ll. Protease N is a proteolytic enzyme preparation that is derived from the bacterial species
Bacillus subtilis. The protease powder is specified as “not less than 150,000 units/g”,
meaning that one unit of Protease N is the amount of enzyme which produces an amino acid
equivalent to 100 micrograms of tyrosine for 60 minutes at a pH of 7.0. To produce the infant
formula of the present disclosure, Protease N can be used at levels of about 0.5% to about
1.0% by weight of the total protein being hydrolyzed.

[0073] The protein hydrolysis by Protease N is typically conducted at a temperature of about
50° C. to about 60° C. The hydrolysis occurs for a period of time so as to obtain a degree of
hydrolysis between about 4% and 10%. In a particular embodiment, hydrolysis occurs for a

period of time so as to obtain a degree of hydrolysis between about 6% and 9%. In another
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embodiment, hydrolysis occurs for a period of time so as to obtain a degree of hydrolysis of
about 7.5%. This level of hydrolysis may take between about one half hour to about 3 hours.
[0074] A constant pH should be maintained during hydrolysis. In the method of the present
disclosure, the pH is adjusted to and maintained between about 6.5 and 8. In a particular
embodiment, the pH is maintained at about 7.0.

[0075] In order to maintain the optimal pH of the solution of whey protein, casein, water and
Protease N, a caustic solution of sodium hydroxide and/or potassium hydroxide can be used
to adjust the pH during hydrolysis. If sodium hydroxide is used to adjust the pH, the amount
of sodium hydroxide added to the solution should be controlled to the level that it comprises
less than about 0.3% of the total solid in the finished protein hydrolysate. A 10% potassium
hydroxide solution can also be used to adjust the pH of the solution to the desired value,
either before the enzyme is added or during the hydrolysis process in order to maintain the
optimal pH.

[0076] The amount of caustic solution added to the solution during the protein hydrolysis can
be controlled by a pH-stat or by adding the caustic solution continuously and proportionally.
The hydrolysate can be manufactured by standard batch processes or by continuous
processes.

[0077] To better ensure the consistent quality of the protein partial hydrolysate, the
hydrolysate is subjected to enzyme deactivation to end the hydrolysis process. The enzyme
deactivation step may consist include at heat treatment at a temperature of about 82° C. for
about 10 minutes. Alternatively, the enzyme can be deactivated by heating the solution to a
temperature of about 92° C. for about 5 seconds. After enzyme deactivation is complete, the
hydrolysate can be stored in a liquid state at a temperature lower than 10° C.

[0078] In some embodiments, the protein equivalent source comprises a hydrolyzed protein,
which includes partially hydrolyzed protein and extensively hydrolyzed protein, such as
casein, In some embodiments, the protein equivalent source comprises a hydrolyzed protein
including peptides having a molar mass distribution of greater than 500 Daltons. In some
embodiments, the hydrolyzed protein comprises peptides having a molar mass distribution in
the range of from about 500 Daltons to about 1,500 Daltons. Still, in some embodiments the
hydrolyzed protein may comprise peptides having a molar mass distribution range of from
about 500 Daltons to about 2,000 Daltons.

[0079] In some embodiments, the protein equivalent source may comprise the peptide
component, intact protein, hydrolyzed protein, including partially hydrolyzed protein and/or
extensively hydrolyzed protein, and combinations thereof. In some embodiments, 20% to
80% of the protein equivalent source comprises the peptide component disclosed herein. In

some embodiments, 30% to 60% of the protein equivalent source comprises the peptide
p q P pep
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component disclosed herein. In still other embodiments, 40% to 50% of the protein
equivalent source comprises the peptide component.

[0080] in some embodiments, 20% to 80% of the protein equivalent source comprises intact
protein, partially hydrolyzed protein, extensively hydrolyzed protein, or combinations
thereof. In some embodiments, 40% to 70% of the protein equivalent source comprises
intact proteins, partially hydrolyzed proteins, extensively hydrolyzed protein, or a
combination thereof. In still further embodiments, 50% to 60% of the protein equivalent
source may comprise intact proteins, partially hydrolyzed protein, extensively hydrolyzed
protein, or a combination thereof.

[0081] In some embodiments the protein equivalent source comprises partially hydrolyzed
protein having a degree of hydrolysis of less than 40%. In still other embodiments, the
protein equivalent source may comprise partially hydrolyzed protein having a degree of
hydrolysis of less than 25%, or less than 15%.

[0082] In some embodiments, the nutritional composition comprises between about 1 g and
about 7 g of a protein equivalent source per 100 Kcal. In other embodiments, the nutritional
composition comprises between about 3.5 g and about 4.5 g of protein equivalent source
per 100 Kcal.

[0083] Without being bound by any particular theory, the administration of a nutritional
composition as disclosed herein may reduce allergic response and may improve tolerance to
cow's milk allergy in certain subjects. In some embodiments, the combination of prebiotic,
dietary butyrate, and the protein equivalent source provide synergistic health benefits.
[0084] The nutritional composition may be protein-free in some embodiments and comprise
free amino acids as an element of the protein equivalent source. In some embodiments, the
amino acids may be branched chain amino acids. In certain other embodiments, small amino
acid peptides may be included as the protein component of the nutritional composition.
Such small amino acid peptides may be naturally occurring or synthesized. In some
embodiments, the amount of free amino acids in the nutritional composition may vary from
about 1 g/100 Kcal to about 5 g/100 Kcal.

[0085] In certain embodiments, the protein equivalent source comprises amino acids and is
substantially free of whole, intact protein. Further in certain embodiments, the protein
equivalent source comprises amino acids and is substantially free of peptides. In certain
embodiments, the protein equivalent source includes from about 10% to about 90% w/w of
essential amino acids based on the total amino acids included in the protein equivalent
source. In certain embodiments, the protein equivalent source includes from about 25% to
about 75% w/w of essential amino acids based on the total amino acids included in the

protein equivalent source. In some embodiments, the protein equivalent source includes
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from about 40% to about 60% of essential amino acids based on the total amino acids
included in the protein equivalent source.

[0086] In some embodiments, the protein equivalent source includes non-essential amino
acids. In certain embodiments, the protein equivalent source includes from about 10% to
about 90% w/w of non-essential amino acids based on the total amino acids included in the
protein equivalent source. In certain embodiments, the protein equivalent source includes
from about 25% to about 75% w/w of non-essential amino acids based on the total amino
acids included in the protein equivalent source. In some embodiments, the protein equivalent
source includes from about 40% to about 60% w/w of non-essential amino acids based on
the total amino acids included in the protein equivalent source.

[0087] In some embodiments, the protein equivalent source includes leucine. In some
embodiments, the protein equivalent source includes from about 2% to about 15% w/w
leucine per the total amount of amino acids included in the protein equivalent source. In
some embodiments, the protein equivalent source includes from about 4% to about 10%
w/w leucine per the total amount of amino acids included in the protein equivalent source.
[0088] In some embodiments, the protein equivalent source includes lysine. In some
embodiments, the protein equivalent source includes from about 2% to about 10% w/w
lysine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 4% to about 8% w/w lysine
per the total amino acids in the protein equivalent source.

[0089] In some embodiments, the protein equivalent source includes valine. In some
embodiments, the protein equivalent source includes from about 2% to about 15% w/w
valine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 4% to about 10% w/w
valine per the total amino acids in the protein equivalent source.

[0090] In some embodiments, the protein equivalent source includes isoleucine. In some
embodiments, the protein equivalent source includes from about 1% to about 8% w/w
isoleucine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3% to about 7% w/w
isoleucine per the total amino acids in the protein equivalent source.

[0091] In some embodiments, the protein equivalent source includes threcnine. In some
embodiments, the protein equivalent source includes from about 1% to about 8% w/w
threonine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3% to about 7% w/w

threonine per the total amino acids in the protein equivalent source.
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[0092] In some embodiments, the protein equivalent source includes tyrosine. In some
embodiments, the protein equivalent source includes from about 1% to about 8% w/w
tyrosine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3% to about 7% w/w
tyrosine per the total amino acids in the protein equivalent source.

[0093] In some embodiments, the protein equivalent source includes phenylalanine. In some
embodiments, the protein equivalent source includes from about 1% to about 8% w/w
phenylalanine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3% to about 7% w/w
phenylalanine per the total amino acids in the protein equivalent source.

[0094] In some embodiments, the protein equivalent source includes histidine. In some
embodiments, the protein equivalent source includes from about 0.5% to about 4% w/w
histidine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 1.5% to about 3.5% w/w
histidine per the total amino acids in the protein equivalent source.

[0095] In some embodiments, the protein equivalent source includes cystine. In some
embodiments, the protein equivalent source includes from about 0.5% to about 4% w/w
cystine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 1.5% to about 3.5% w/w
cystine per the total amino acids in the protein equivalent source.

[0096] In some embodiments, the protein equivalent source includes tryptophan. In some
embodiments, the protein equivalent source includes from about 0.5% to about 4% w/w
tryptophan per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 1.5% to about 3.5% w/w
tryptophan per the total amino acids in the protein equivalent source.

[0097] In some embodiments, the protein equivalent source includes methionine. In some
embodiments, the protein equivalent source includes from about 0.5% to about 4% w/w
methionine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 1.5% to about 3.5% w/w
methionine per the total amino acids in the protein equivalent source.

[0098] In some embodiments, the protein equivalent source includes aspartic acid. In some
embodiments, the protein equivalent source includes from about 7% to about 20% w/w
aspartic acid per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 10% to about 17% w/w

aspartic acid per the total amino acids in the protein equivalent source.



WO 2017/083069 PCT/US2016/057646

22

[0099] In some embodiments, the protein equivalent source includes proline. In some
embodiments, the protein equivalent source includes from about 5% to about 12% w/w
proline per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 7% to about 10% w/w
proline per the total amino acids in the protein equivalent source.

[0100] In some embodiments, the protein equivalent source includes alanine. In some
embodiments, the protein equivalent source includes from about 3% to about 10% w/w
alanine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 5% to about 8% w/w
alanine per the total amino acids in the protein equivalent source.

[0101] In some embodiments, the protein equivalent source includes glutamate. In some
embodiments, the protein equivalent source includes from about 1.5% to about 8% w/w
glutamate per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3% to about 6% w/w
glutamate per the total amino acids in the protein equivalent source.

[0102] In some embodiments, the protein equivalent source includes serine. In some
embodiments, the protein equivalent source includes from about 1.5% to about 8% w/w
serine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3% to about 5% w/w serine
per the total amino acids in the protein equivalent source.

[0103] In some embodiments, the protein equivalent source includes arginine. In some
embodiments, the protein equivalent source includes from about 2% to about 8% w/w
arginine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 3.5% to about 6% w/w
arginine per the total amino acids in the protein equivalent source.

[0104] In some embodiments, the protein equivalent source includes glycine. In some
embodiments, the protein equivalent source includes from about 0.5% to about 6% w/w
glycine per the total amino acids included in the protein equivalent source. In some
embodiments, the protein equivalent source includes from about 1.5% to about 3.5% w/w
glycine per the total amino acids in the protein equivalent source.

[0105] In some embodiments, the nutritional composition comprises between about 1 g and
about 7 g of a protein equivalent source per 100 Kcal. In other embodiments, the nutritional
composition comprises between about 3.5 g and about 4.5 g of protein equivalent source
per 100 Kcal.

[0106] In some embodiments, the nutritional composition comprises between about 0.5

g/100 Kcal and about 2.5 g/100 Kcal of essential amino acids. In certain embodiments, the
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nutritional composition comprises between about 1.3 g/100 Keal to about 1.6 Kcal of
essential amino acids.

[0107] In some embodiments, the nutritional composition comprises between about 0.5
g/100 Kcal and about 2.5 g/100 Kcal of essential amino acids. In certain embodiments, the
nutritional composition comprises between about 1.3 g/100 Kcal to about 1.6 Keal of non-
essential amino acids.

[0108] In some embodiments, the nutritional composition comprises from about 0.2 g/100
Kcal to about 0.5 g/100 Kcal of leucine. In some embodiments, the nutritional composition
comprises from about 0.1 g/100 Kcal to about 0.4 g/100 Keal of lysine. In some
embodiments, the nutritional composition comprises from about 0.1 g/100 Kcal to about 0.4
9/100 Kcal of valine. In some embodiments, the nutritional composition comprises from
about 0.08 g/100 Kcal to about 0.23 g/100 Kcal of isoleucine. In some embodiments, the
nutritional composition comprises from about 0.08 g/100 Kcal to about 0.20 g/100 Kcal of
threonine. In some embodiments, the nutritional composition comprises from about 0.10
/100 Keal to about 0.15 g/100 Kcal of tyrosine. In some embodiments, the nutritional
composition comprises from about 0.05 g/100 Kcal to about 0.15 g/100 Keal of
phenylalanine. In some embodiments, the nutritional composition comprises from about 0.01
g/100 Kcal to about 0.09 g/100 Kcal of histidine. In some embodiments, the nutritional
composition comprises from about 0.02 g/100 Kcal to about 0.08 g/100 Kcal of cystine. In
some embodiments, the nutritional composition comprises from about 0.02 g/100 Kcal to
about 0.08 g/100 Kcal of tryptophan. In some embodiments, the nutritional composition
comprises from about 0.02 g/100 Kcal to about 0.08 g/100 Kcal of methionine.

[0109] In some embodiments, the nutritional composition comprises from about 0.2 g/100
Kcal to about 0.7 g/100 Keal of aspartic acid. In some embodiments, the nutritional
composition comprises from about 0.1 g/100 Kcal to about 0.4 g/100 Kcal of proline. In some
embodiments, the nutritional composition comprises from about 0.1 g/100 Kcal to about 0.3
g/100 Kcal of alanine. In some embodiments, the nutritional composition comprises from
about 0.08 g/100 Kcal to about 0.25 g/100 Kcal of glutamate. In some embodiments, the
nutritional composition comprises from about 0.08 g/100 Kcal to about 0.2 g/100 Kcal of
serine. In some embodiments, the nutritional composition comprises from about 0.08 g/100
Kcal to about 0.15 g/100 Kcal of arginine. In some embodiments, the nutritional composition
comprises from about 0.02 g/100 Kcal to about 0.08 g/100 Kcal of glycine.

[0110] The nutritional composition(s) of the present disclosure including the protein
equivalent source, may be administered in one or more doses daily. Any orally acceptable
dosage form is contemplated by the present disclosure. Examples of such dosage forms

include, but are not limited to pills, tablets, capsules, soft-gels, liquids, liquid concentrates,
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powders, elixirs, solutions, suspensions, emulsions, lozenges, beads, cachets, and
combinations thereof.

[0111] In some embodiments, the protein equivalent source may provide from about 5% to
about 20% of the total calories for the nutritional composition. In some embodiments, the
protein equivalent source may provide from about 8% to about 12 % of the total calories for
the nutritional composition.

[0112] In some embodiments, without being bound by any particular theory, the nutritional
compositions including dietary butyrate, prebiotic, and the protein equivalent source
disclosed herein, may reduce the incidence of allergic reactions in human subjects when
administered. For example, in certain embodiments the nutritional compositions may include
dietary butyrate, prebiotic, and a protein equivalent source, where the protein equivalent
source is substantially free of whole and/or intact protein. As such, the protein equivalent
source provides amino acids in addition to dietary butyrate, which, in combination, may
further prevent allergic reaction and decrease inflammation when administered.

[0113] The nutritional composition(s) of the present disclosure may also comprise a
carbohydrate source. Carbohydrate sources can be any used in the art, e.g., lactose, glucose,
fructose, corn syrup solids, maltodextrins, sucrose, starch, rice syrup solids, and the like.
The amount of carbohydrate in the nutritional composition typically can vary from between
about 5 g and about 25 g/100 Kcal. In some embodiments, the amount of carbohydrate is
between about 6 g and about 22 g/ 100 Kcal. In other embodiments, the amount of
carbohydrate is between about 12 g and about 14 g/100 Kcal. In some embodiments, corn
syrup solids are preferred. Moreover, hydrolyzed, partially hydrolyzed, and/or extensively
hydrolyzed carbohydrates may be desirable for inclusion in the nutritional composition due
to their easy digestibility. Specifically, hydrolyzed carbohydrates are less likely to contain
allergenic epitopes.

[0114] Non-limiting examples of carbohydrate materials suitable for use herein include
hydrolyzed or intact, naturally or chemically modified, starches sourced from corn, tapioca,
rice or potato, in waxy or non-waxy forms. Non-limiting examples of suitable carbohydrates
include various hydrolyzed starches characterized as hydrolyzed cornstarch, maltodextrin,
maltose, corn syrup, dextrose, corn syrup solids, glucose, and various other glucose
polymers and combinations thereof. Non-limiting examples of other suitable carbohydrates
include those often referred to as sucrose, lactose, fructose, high fructose corn syrup,
indigestible oligosaccharides such as fructooligosaccharides and combinations thereof.
[0115] The nutritional composition(s) of the disclosure may also comprise a protein source.
The protein source can be any used in the art, e.g., nonfat milk, whey protein, casein, soy

protein, hydrolyzed protein, amino acids, and the like. Bovine milk protein sources useful in
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practicing the present disclosure include, but are not limited to, milk protein powders, milk
protein concentrates, milk protein isolates, nonfat milk solids, nonfat milk, nonfat dry milk,
whey protein, whey protein isolates, whey protein concentrates, sweet whey, acid whey,
casein, acid casein, caseinate (e.g. sodium caseinate, sodium calcium caseinate, calcium
caseinate) and any combinations thereof.

[0116] In one embodiment, the proteins of the nutritional composition are provided as intact
proteins. In other embodiments, the proteins are provided as a combination of both intact
proteins and partially hydrolyzed proteins, with a degree of hydrolysis of between about 4%
and 10%. In certain other embodiments, the proteins are more completely hydrolyzed. In
still other embodiments, the protein source comprises amino acids. In yet another
embodiment, the protein source may be supplemented with glutamine-containing peptides.
[0117] In a particular embodiment of the nutritional composition, the whey:casein ratio of the
protein source is similar to that found in human breast milk. In an embodiment, the protein
source comprises from about 40% to about 80% whey protein and from about 20% to about
60% casein.

[0118] In some embodiments, the nutritional composition comprises between about 1 g and
about 7 g of a protein source per 100 Kcal. In other embodiments, the nutritional
composition comprises between about 3.5 g and about 4.5 g of protein per 100 Kcal.

[0119] In some embodiments, the nutritional composition described herein comprises a fat
source. The enriched lipid fraction described herein may be the sole fat source or may be
used in combination with any other suitable fat or lipid source for the nutritional composition
as known in the art. In certain embodiments, appropriate fat sources include, but are not
limited to, animal sources, e.g., milk fat, butter, butter fat, egg yolk lipid; marine sources,
such as fish oils, marine oils, single cell oils; vegetable and plant oils, such as corn oil, canola
oil, sunflower oil, soybean oil, palm olein oil, coconut oil, high oleic sunflower oil, evening
primrose oil, rapeseed oil, olive oil, flaxseed (linseed) oil, cottonseed oil, high cleic safflower
oil, palm stearin, palm kernel oil, wheat germ oil; medium chain triglyceride oils and
emulsions and esters of fatty acids; and any combinations thereof.

[0120] In some embodiment the nutritional composition comprises between about 1 g/100
Kcal to about 10 g/100 Kcal of a fat or lipid source. In some embodiments, the nutritional
composition comprises between about 2 g/100 Kcal to about 7 g/100 Kcal of a fat source. In
other embodiments the fat source may be present in an amount from about 2.5 g/100 Kcal
to about 6 g/100 Kcal. In still other embodiments, the fat source may be present in the
nutritional composition in an amount from about 3 g/100 Kcal to about 4 g/100 Kcal.

[0121] In some embodiments, the fat or lipid source comprises from about 10% to about

35% palm oil per the total amount of fat or lipid. In some embodiments, the fat or lipid
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source comprises from about 15% to about 30% palm oil per the total amount of fat or lipid.
Yet in other embodiments, the fat or lipid source may comprise from about 18% to about 25
% palm oil per the total amount of fat or lipid.

[0122] In certain embodiments, the fat or lipid source may be formulated to include from
about 2% to about 16% soybean oil based on the total amount of fat or lipid. In some
embodiments, the fat or lipid source may be formulated to include from about 4% to about
12% soybean oil based on the total amount of fat or lipid. In some embodiments, the fat or
lipid source may be formulated to include from about 6% to about 10% soybean oil based on
the total amount of fat or lipid.

[0123] In certain embodiments, the fat or lipid source may be formulated to include from
about 2% to about 16% coconut oil based on the total amount of fat or lipid. In some
embodiments, the fat or lipid source may be formulated to include from about 4% to about
12% coconut oil based on the total amount of fat or lipid. In some embodiments, the fat or
lipid source may be formulated to include from about 6% to about 10% coconut oil based on
the total amount of fat or lipid.

[0124] In certain embodiments, the fat or lipid source may be formulated to include from
about 2% to about 16% sunflower oil based on the total amount of fat or lipid. In some
embodiments, the fat or lipid source may be formulated to include from about 4% to about
12% sunflower oil based on the total amount of fat or lipid. in some embodiments, the fat or
lipid source may be formulated to include from about 6% to about 10% sunflower oil based
on the total amount of fat or lipid.

[0125] In some embodiments, the oils, /.e. sunflower oil, soybean oil, sunflower oil, palm oil,
etc. are meant to cover fortified versions of such oils known in the art. For example, in
certain embodiments, the use of sunflower oil may include high oleic sunflower oil. In other
examples, the use of such oils may be fortified with certain fatty acids, as known in the art,
and may be used in the fat or lipid source disclosed herein.

[0126] In some embodiments, the fat or lipid source includes an oil blend including sunflower
oil, medium chain triglyceride oil, and soybean oil. In some embodiments, the fat or lipid
source includes a ratio of sunflower oil to medium chain triglyceride oil of about 1:1 to about
2:1. In certain other embodiments, the fat or lipid source includes a ratio of sunflower oil to
soybean oil of from about 1:1 to about 2:1. In still other embodiments, the fat or lipid source
may include a ratio of medium chain triglyceride oil to soybean oil of from about 1:1 to about
2:1.

[0127] In certain embodiments the fat or lipid source may comprise from about 15% to about
50% w/w sunflower oil based on the total fat or lipid content. In certain embodiments, the fat

or lipid source includes from about 25% to about 40% w/w sunflower oil based on the total



WO 2017/083069 PCT/US2016/057646

27

fat or lipid content. In some embodiments, the fat or lipid source comprises from about 30%
to about 35% w/w sunflower oil based on the total fat or lipid content.

[0128] In certain embodiments the fat or lipid source may comprise from about 15% to about
50% w/w medium chain triglyceride oil based on the total fat or lipid content. In certain
embodiments, the fat or lipid source includes from about 25% to about 40% w/w medium
chain triglyceride oil based on the total fat or lipid content. In some embodiments, the fat or
lipid source comprises from about 30% to about 35% w/w medium chain triglyceride oil
based on the total fat or lipid content.

[0129] In certain embodiments the fat or lipid source may comprise from about 15% to about
50% w/w soybean oil based on the total fat or lipid content. In certain embodiments, the fat
or lipid source includes from about 25% to about 40% w/w soybean oil based on the total fat
or lipid content. In some embodiments, the fat or lipid source comprises from about 30% to
about 35% w/w soybean oil based on the total fat or lipid content.

[0130] In some embodiments, the nutritional composition comprises from about 1 g/100 Kcal
to about 3 g/100 Kcal of sunflower oil. In some embodiments, the nutritional composition
comprises from about 1.3 g/100 Kcal to about 2.5 g/100 Kcal of sunflower oil. In still other
embodiments, the nutritional composition comprises from about 1.7 g/100 Kcal to about 2.1
/100 Keal of sunflower oil. The sunflower oil as described herein may, in some
embodiments, include high oleic sunflower oil.

[0131] In certain embodiments, the nutritional composition if formulated to include from
about 1 g/100 Kcal to about 2.5 g/100 Kcal of medium chain triglyceride oil. In other
embodiments, the nutritional composition includes from about 1.3 g/100 Kcal to about 2.1
/100 Kcal of medium chain triglyceride oil. Still in further embodiments, the nutritional
composition includes from about 1.6 g/100 Kcal to about 1.9 g/100 Kcal of medium chain
triglyceride oil.

[0132] In some embodiments, the nutritional composition may be formulated to include from
about 1 g/100 Kcal to about 2.3 g/100 Kcal of soybean cil. In certain embodiments, the
nutritional composition may be formulated to include from about 1.2 g/100 Kcal to about 2
g/100 Kcal of soybean oil. Still in certain embodiments, the nutritional composition may be
formulated to include from about 1.5 g/100 Kcal to about 1.8 g/100 Kcal of soybean oil.
[0133] In some embodiments, the term “sunflower oil”, “medium chain triglyceride oil”, and
“soybean oil” are meant to cover fortified versions of such oils known in the art. For
example, in certain embodiments, the use of sunflower oil may include high oleic sunflower
oil. In other examples, the use of such oils may be fortified with certain fatty acids, as known

in the art, and may be used in the fat or lipid source disclosed herein.
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[0134] In some embodiments, the fat or lipid source provides from about 35% to about 55%
of the total calories of the nutritional composition. In other embodiments, the fat or lipid
source provides from about 40% to about 47% of the total calories of the nutritional
composition.

[0135] In certain embodiments the nutritional composition may be formulated, in some
embodiments, such that from about 10% to about 23 % of the total calories of the nutritional
composition are provided by sunflower cil. In other embodiments, from about 13% to about
20% of the total calories in the nutritional composition may be provided by sunflower oil.
Still, in other embodiments, from about 15 % to about 18% of the total calories of the
nutritional composition may be provided by sunflower oil.

[0136] In some embodiments, the nutritional composition may be formulated such that from
about 10% to about 20% of the total calories are provided by MCT oil. In certain
embodiments, from about 12% to about 18% of the total calories in the nutritional
composition may be provided by MCT oil. Still, in certain embodiments, from about 14% to
about 17% of the calories of the nutritional composition may be provided by MCT oil.
[0137] In some embodiments, the nutritional composition may be formulated such that from
about 10% to 20% of the total calories of the nutritional composition are provided by
soybean oil. In certain embodiments, from about 12% to about 18% of the total calories of
the nutritional composition may be provided by soybean oil. In certain embodiments, from
about 13% to about 16% of the total calories may be provided by soybean oil.

[0138] In some embodiments the nutritional composition may also include a source of
LCPUFAs. In one embodiment the amount of LCPUFA in the nutritional composition is
advantageously at least about 5 mg/100 Kcal, and may vary from about 5 mg/100 Kcal to
about 100 mg/100 Kcal, more preferably from about 10 mg/100 Kcal to about 50 mg/100
Kcal. Non-limiting examples of LCPUFAs include, but are not limited to, DHA, ARA, linoleic
(18:2 n-6), y-linolenic (18:3 n-6), dihomo- y-linolenic (20:3 n-6) acids in the n-6 pathway, a-
linolenic (18:3 n-3), stearidonic (18:4 n-3), eicosatetraenocic (20:4 n-3), eicosapentaenoic (20:5
n-3), and docosapentaenoic (22:6 n-3).

[0139] In some embodiments, the LCPUFA included in the nutritional composition may
comprise DHA. In one embodiment the amount of DHA in the nutritional composition is
advantageously at least about 17 mg/100 Kcal, and may vary from about 5 mg/100 Kcal to
about 75 mg/100 Kcal, more preferably from about 10 mg/100 Kcal to about 50 mg/100
Kcal.

[0140] In another embodiment, especially if the nutritional composition is an infant formula,

the nutritional composition is supplemented with both DHA and ARA. In this embodiment,
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the weight ratio of ARA:DHA may be between about 1:3 and about 9:1. In & particular
embodiment, the ratio of ARA:DHA is from about 1:2 to about 4:1.

[0141] The DHA and ARA can be in natural form, provided that the remainder of the LCPUFA
source does not result in any substantial deleterious effect on the infant. Alternatively, the
DHA and ARA can be used in refined form.

[0142] The disclosed nutritional composition described herein can, in some embodiments,
also comprise a source of B-glucan. Glucans are polysaccharides, specifically polymers of
glucose, which are naturally occurring and may be found in cell walls of bacteria, yeast, fungi,
and plants. Beta glucans (B-glucans) are themselves a diverse subset of glucose polymers,
which are made up of chains of glucose monomers linked together via beta-type glycosidic
bonds to form complex carbohydrates.

[0143] B-1,3-glucans are carbohydrate polymers purified from, for example, yeast,
mushroom, bacteria, algae, or cereals. (Stone BA, Clarke AE. Chemistry and Biology of (1-3)-
Beta-Glucans. London:Portland Press Ltd; 1993. ) The chemical structure of g-1,3-glucan
depends on the source of the B-1,3-glucan. Moreover, various physiochemical parameters,
such as solubility, primary structure, molecular weight, and branching, play a role in biological
activities of B-1,3-glucans. (Yadomae T., Structure and biological activities of fungal beta-1,3-
glucans. Yakugaku Zasshi. 2000;120:413-431.)

[0144] B-1,3-glucans are naturally occurring polysaccharides, with or without B-1,6-glucose
side chains that are found in the cell walls of a variety of plants, yeasts, fungi and bacteria. (-
1,3;1,6-glucans are those containing glucose units with (1,3) links having side chains attached
at the (1,6) position(s). B-1,3;1,6 glucans are a heterogeneous group of glucose polymers
that share structural commonalities, including a backbone of straight chain glucose units
linked by a B-1,3 bond with B-1,6-linked glucose branches extending from this backbone.
While this is the basic structure for the presently described class of B-glucans, some
variations may exist. For example, certain yeast B-glucans have additional regions of B(1,3)
branching extending from the B(1,6) branches, which add further complexity to their
respective structures.

[0145] B-glucans derived from baker's yeast, Saccharomyces cerevisiae, are made up of
chains of D-glucose molecules connected at the 1 and 3 positions, having side chains of
glucose attached at the 1 and 6 positions. Yeast-derived B-glucan is an insoluble, fiber-like,
complex sugar having the general structure of a linear chain of glucose units with a -1,3
backbone interspersed with B-1,6 side chains that are generally 6-8 glucose units in length.
More specifically, B-glucan derived from baker’s yeast is poly-(1,6)-B-D-glucopyranosyk(1,3)-
B-D-glucopyranose.
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[0146] Furthermore, B-glucans are well tolerated and do not produce or cause excess gas,
abdominal distension, bloating or diarrhea in pediatric subjects. Addition of B-glucan to a
nutritional composition for a pediatric subject, such as an infant formula, a growing-up milk
or another children’s nutritional product, will improve the subject’s immune response by
increasing resistance against invading pathogens and therefore maintaining or improving
overall health.

[0147] In some embodiments, the B-glucan is B-1,3;1,6-glucan. In some embodiments, the -
1,3;1,6-glucan is derived from baker’s yeast. The nutritional composition may comprise
whole glucan particle B-glucan, particulate B-glucan, PGG-glucan (poly-1,6-3-D-
glucopyranosyl-1,3-B-D-glucopyranose) or any mixture thereof.

[0148] In some embodiments, the amount of B-glucan in the nutritional composition is
between about 3 mg and about 17 mg per 100 Kcal. In another embodiment the amount of
B-glucan is between about 6 mg and about 17 mg per 100 Kcal.

[0149] The disclosed nutritional composition described herein can, in some embodiments,
also comprise a source of probiotic. The term “probiotic” means a microorganism that exerts
beneficial effects on the health of the host. Any probiotic known in the art may be
acceptable in this embodiment. In a particular embodiment, the probiotic may be selected
from any Lactobacillus species, Lactobaciflus rhamnosus GG (ATCC number 53103),
Bifidobacterium species, Bifidobacterium fongum BB536 (BL999, ATCC: BAA-999),
Bifidobacterium longum AH1206 (NCIMB: 41382), Bifidobacterium breve AH1205 (NCIMB:
41387), Bifidobacterium infantis 35624 (NCIMB: 41003), and Bifidobacterium animalis subsp.
Jactis BB-12 (DSM No. 10140) or any combination thereof.

[0150] If included, the nutritional composition may comprise between about 1 x 10 to about
1.5 x 10" cfu of probiotics per 100 Kcal, more preferably from about 1 x 10 to about 1 x 10°
cfu of probiotics per 100 Kcal.

[0151] In an embodiment, the probiotic(s) may be viable or non-viable. As used herein, the
term “viable”, refers to live microorganisms. The term “non-viable” or “non-viable
probiotic” means non-living probiotic microorganisms, their cellular components and/or
metabolites thereof. Such non-viable probiotics may have been heat-killed or otherwise
inactivated, but they retain the ability to favorably influence the health of the host. The
probiotics useful in the present disclosure may be naturally-occurring, synthetic or developed
through the genetic manipulation of organisms, whether such new source is now known or
later developed.

[0152] The disclosed nutritional composition described herein, can, in some embodiments

also comprise an effective amount of iron. The iron may comprise encapsulated iron forms,
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such as encapsulated ferrous fumarate or encapsulated ferrous sulfate or less reactive iron
forms, such as ferric pyrophosphate or ferric orthophosphate.

[0153] One or more vitamins and/or minerals may also be added in to the nutritional
composition in amounts sufficient to supply the daily nutritional requirements of a subject. It
is to be understood by one of ordinary skill in the art that vitamin and mineral requirements
will vary, for example, based on the age of the child. For instance, an infant may have
different vitamin and mineral requirements than a child between the ages of one and thirteen
years. Thus, the embodiments are not intended to limit the nutritional composition to a
particular age group but, rather, to provide a range of acceptable vitamin and mineral
components.

[0154] In embodiments providing a nutritional composition for a child, the composition may
optionally include, but is not limited to, one or more of the following vitamins or derivations
thereof: vitamin By (thiamin, thiamin pyrophosphate, TPP, thiamin triphosphate, TTP, thiamin
hydrochloride, thiamin mononitrate), vitamin Bz (riboflavin, flavin mononucleotide, FMN,
flavin adenine dinucleotide, FAD, lactoflavin, ovoflavin), vitamin Bs (niacin, nicotinic acid,
nicotinamide, niacinamide, nicotinamide adenine dinucleotide, NAD, nicotinic acid
mononucleotide, NicMN, pyridine-3-carboxylic acid), vitamin Bs-precursor tryptophan,
vitamin Bs (pyridoxine, pyridoxal, pyridoxamine, pyridoxine hydrochloride), pantothenic acid
(pantothenate, panthenol), folate (folic acid, folacin, pteroylglutamic acid), vitamin B1
{cobalamin, methylcobalamin, deoxyadenosylcobalamin, cyanocobalamin, hydroxycobalamin,
adenosylcobalamin), biotin, vitamin C (ascorbic acid), vitamin A (retinol, retinyl acetate, retinyl
palmitate, retinyl esters with other long-chain fatty acids, retinal, retinoic acid, retinol esters),
vitamin D (calciferol, cholecalciferol, vitamin Ds, 1,25,-dihydroxyvitamin D), vitamin E (a-
tocopherol, a-tocopherol acetate, a-tocopherol succinate, a-tocopherol nicotinate, a-
tocopherol), vitamin K (vitamin Ki, phylloquinone, naphthoquinone, vitamin Kz, menaquinone-
7, vitamin Ks, menaquinone-4, menadione, menaquinone-8, menaquinone-8H, menaquinone-
9, menaquinone-9H, menaquinone-10, menaquinone-11, menaquinone-12, menaquinone-13),
choline, inositol, B-carotene and any combinations thereof.

[0155] In embodiments providing a children’s nutritional product, such as a growing-up milk,
the composition may optionally include, but is not limited to, one or more of the following
minerals or derivations thereof: boron, calcium, calcium acetate, calcium gluconate, calcium
chloride, calcium lactate, calcium phosphate, calcium sulfate, chloride, chromium, chromium
chloride, chromium picolonate, copper, copper sulfate, copper gluconate, cupric sulfate,
fluoride, iron, carbonyl iron, ferric iron, ferrous fumarate, ferric orthophosphate, iron
trituration, polysaccharide iron, iodide, iodine, magnesium, magnesium carbonate,

magnesium hydroxide, magnesium oxide, magnesium stearate, magnesium sulfate,
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manganese, molybdenum, phosphorus, potassium, potassium phosphate, potassium iodide,
potassium chloride, potassium acetate, selenium, sulfur, sodium, docusate sodium, sodium
chloride, sodium selenate, sodium molybdate, zinc, zinc oxide, zinc sulfate and mixtures
thereof. Non-limiting exemplary derivatives of mineral compounds include salts, alkaline
salts, esters and chelates of any mineral compound.

[0156] The minerals can be added to growing-up milks or to other children’s nutritional
compositions in the form of salts such as calcium phosphate, calcium glycerol phosphate,
sodium citrate, potassium chloride, potassium phosphate, magnesium phosphate, ferrous
sulfate, zinc sulfate, cupric sulfate, manganese sulfate, and sodium selenite. Additional
vitamins and minerals can be added as known within the art.

[0157] The nutritional compositions of the present disclosure may optionally include one or
more of the following flavoring agents, including, but not limited to, flavored extracts,
volatile oils, cocoa or chocolate flavorings, peanut butter flavoring, cookie crumbs, vanilla or
any commercially available flavoring. Examples of useful flavorings 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, honey, imitation
pineapple extract, imitation rum extract, imitation strawberry extract, or vanilla extract; or
volatile oils, such as balm oil, bay oil, bergamot oil, cedarwood cil, cherry oil, cinnamon oil,
clove oil, or peppermint oil; peanut butter, chocolate flavoring, vanilla cookie crumb,
butterscotch, toffee, and mixtures thereof. The amounts of flavoring agent can vary greatly
depending upon the flavoring agent used. The type and amount of flavoring agent can be
selected as is known in the art.

[0158] The nutritional compositions of the present disclosure may optionally include one or
more emulsifiers that may be added for stability of the final product. Examples of suitable
emulsifiers include, but are not limited to, lecithin (e.g., from egg or soy), alpha lactalbumin
and/or mono- and di-glycerides, and mixtures thereof. Other emulsifiers are readily
apparent to the skilled artisan and selection of suitable emulsifier(s) will depend, in part,
upon the formulation and final product.

[0159] The nutritional compositions of the present disclosure may optionally include one or
more preservatives that may also be added to extend product shelf life. Suitable
preservatives include, but are not limited to, potassium sorbate, sodium sorbate, potassium
benzoate, sodium benzoate, calcium disodium EDTA, and mixtures thereof,

[0160] The nutritional compositions of the present disclosure may optionally include one or
more stabilizers. Suitable stabilizers for use in practicing the nutritional composition of the
present disclosure include, but are not limited to, gum arabic, gum ghatti, gum karaya, gum

tragacanth, agar, furcellaran, guar gum, gellan gum, locust bean gum, pectin, low methoxyl
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pectin, gelatin, microcrystalline cellulose, CMC (sodium carboxymethylcellulose),
methylcellulose hydroxypropyl methyl cellulose, hydroxypropyl! cellulose, DATEM (diacetyl
tartaric acid esters of mono- and diglycerides), dextran, carrageenans, and mixtures thereof.
[0161] The nutritional compositions of the disclosure may provide minimal, partial or total
nutritional support. The compositions may be nutritional supplements or meal replacements.
The compositions may, but need not, be nutritionally complete. In an embodiment, the
nutritional composition of the disclosure is nutritionally complete and contains suitable types
and amounts of lipid, carbohydrate, protein, vitamins and minerals. The amount of lipid or fat
typically can vary from about 1 to about 25 g/100 Kcal. The amount of protein typically can
vary from about 1 to about 7 g/100 Kcal. The amount of carbohydrate typically can vary from
about 6 to about 22 g/100 Kcal.

[0162] In an embodiment, the children’s nutritional composition may contain between about
10 and about 50% of the maximum dietary recommendation for any given country, or
between about 10 and about 50% of the average dietary recommendation for a group of
countries, per serving of vitamins A, C, and E, zinc, iron, iodine, selenium, and choline. In
another embodiment, the children’s nutritional composition may supply about 10 - 30% of
the maximum dietary recommendation for any given country, or about 10 — 30% of the
average dietary recommendation for a group of countries, per serving of B-vitamins. In yet
another embodiment, the levels of vitamin D, calcium, magnesium, phosphorus, and
potassium in the children’s nutritional product may correspond with the average levels found
in milk. In other embodiments, other nutrients in the children’s nutritional composition may
be present at about 20% of the maximum dietary recommendation for any given country, or
about 20% of the average dietary recommendation for a group of countries, per serving.
[0163] In sorme embodiments the nutritional composition is an infant formula. Infant
formulas are fortified nutritional compositions for an infant. The content of an infant formula
is dictated by federal regulations, which define macronutrient, vitamin, mineral, and other
ingredient levels in an effort to simulate the nutritional and other properties of human breast
milk. Infant formulas are designed to support overall health and development in a pediatric
human subject, such as an infant or a child.

[0164] In some embodiments, the nutritional composition of the present disclosure is a
growing-up milk. Growing-up milks are fortified milk-based beverages intended for children
over 1 year of age (typically from 1-3 years of age, from 4-6 years of age or from 1-6 years of
age). They are not medical foods and are not intended as a meal replacement or a
supplement to address a particular nutritional deficiency. Instead, growing-up milks are
designed with the intent to serve as a complement to a diverse diet to provide additional

insurance that a child achieves continual, daily intake of all essential vitamins and minerals,
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macronutrients plus additional functional dietary components, such as non-essential nutrients
that have purported health-promoting properties.

[0165] The exact composition of a growing-up milk or other nutritional composition
according to the present disclosure can vary from market-to-market, depending on local
regulations and dietary intake information of the population of interest. In some
embodiments, nutritional compositions according to the disclosure consist of a milk protein
source, such as whole or skim milk, plus added sugar and sweeteners to achieve desired
sensory properties, and added vitamins and minerals. The fat composition includes an
enriched lipid fraction derived from milk. Total protein can be targeted to match that of
human milk, cow milk or a lower value. Total carbohydrate is usually targeted to provide as
little added sugar, such as sucrose or fructose, as possible to achieve an acceptable taste.
Typically, Vitamin A, calcium and Vitamin D are added at levels to match the nutrient
contribution of regional cow milk. Otherwise, in some embodiments, vitamins and minerals
can be added at levels that provide approximately 20% of the dietary reference intake (DRI)
or 20% of the Daily Value (DV) per serving. Moreover, nutrient values can vary between
markets depending on the identified nutritional needs of the intended population, raw
material contributions and regional regulations.

[0166] The disclosed nutritional composition(s) may be provided in any form known in the
art, such as a powder, a gel, a suspension, a paste, a solid, a liquid, a liquid concentrate, a
reconstituteable powdered milk substitute or a ready-to-use product. The nutritional
composition may, in certain embodiments, comprise a nutritional supplement, children's
nutritional product, infant formula, human milk fortifier, growing-up milk or any other
nutritional composition designed for an infant or a pediatric subject. Nutritional
compositions of the present disclosure include, for example, orally-ingestible, health-
promoting substances including, for example, foods, beverages, tablets, capsules and
powders. Moreover, the nutritional composition of the present disclosure may be
standardized to a specific caloric content, it may be provided as a ready-to-use product, or it
may be provided in a concentrated form. In some embodiments, the nutritional composition
is in powder form with a particle size in the range of 5 um to 1500 ym, more preferably in the
range of 10 ym to 300um.

[0167] The nutritional compositions of the present disclosure may be provided in a suitable
container system. For example, non-limiting examples of suitable container systems include
plastic containers, metal containers, foil pouches, plastic pouches, multi-layered pouches, and
combinations thereof. In certain embodiments, the nutritional composition may be a

powdered composition that is contained within a plastic container. In certain other
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embodiments, the nutritional composition may be contained within a plastic pouch located
inside a plastic container.

[0168] The nutritional compositions described herein, in some embodiments, advantageously
reduce the incidence of allergic reaction and improve tolerance to cow's milk allergy in a
subject. Further, in some embodiments, the nutritional compositions advantageously reduce
the inflammatory response caused by allergy in a subject. Accordingly, the disclosure relates
to methods of improving tolerance to cow’s milk allergy in a subject. Further, the disclosure
relates to methods of reducing the incidence of allergic reaction and reducing the
inflammatory response caused by allergy in a subject via administration of the nutritional
compositions including PDX/GOS and dietary butyrate as disclosed herein.

[0169] In some embodiments, the method comprises the step of subjecting the target
subject to cow’s milk and then providing the nutritional composition disclosed herein
including PDX/GOS and dietary butyrate to the target subject. In certain embodiments, after
the target subject has been subjected to cow's milk, the target subject may be provided with
a nutritional composition that includes PDX/GOS and dietary butyrate and a protein
equivalent source as disclosed herein. In certain embodiments, the target subject, after being
exposed to cow's milk or other allergen, may be administered a nutritional composition
comprising PDX/GOS and dietary butyrate, and a protein equivalent source. In certain
embodiments, the protein equivalent source may be substantially free of whole and/or intact
protein. In certain other embodiments, the protein equivalent source may comprise
hydrolyzed protein, amino acids, the peptide component disclosed herein, and combinations
thereof. In some embodiments, the nutritional composition includes a protein equivalent
source includes amino acids and no hydrolyzed or whole/intact protein.

[0170] In some embodiments, the target subject is not subjected to cow’s milk or an allergen
prior to administration of the nutritional composition. Thus, in some embodiments, the
method is directed to reducing allergic response in a target subject via providing the
nutritional compositions disclosed herein including dietary butyrate to the target subject, and
subsequently exposing the target subject to cow's milk or other allergen.

[0171] The nutritional compositions described herein, in some embodiments, advantageously
reduce the inflammatory response in a subject. Accordingly, the disclosure relates to
methods of reducing a proinflammatory response in a subject by administering to a subject a
nutritional composition containing the protein equivalent source described herein in
combination with PDX/GOS and dietary butyrate. For example, the present methods may
reduce the production of proinflammatory cytokines in a subject.

[0172] In some embodiments, the method for reducing an inflammatory response in a

subject comprises administering to a subject a nutritional composition comprising a
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carbohydrate source, a protein equivalent source, fat source, PDX/GOS and dietary butryate,
wherein the protein equivalent source includes a peptide component comprising SEQ ID NO
4, SEQID NO 13, SEQ ID NO 17, SEQ ID NO 21, SEQ ID NO 24, SEQ ID NO 30, SEQ ID NO
31, SEQ ID NO 32, SEQ ID NO 51, SEQ ID NO 57, SEQ ID NO 60, and SEQ ID NO 63. In
some embodiments, the peptide component may comprise additional peptides disclosed in
Table 1. For example, the composition may include at least 10 additional peptides disclosed
in Table 1. In some embodiments, 20% to 80% of the protein equivalent source comprises
the peptide component, and 20% to 80% of the protein equivalent source comprises an
intact protein, a partially hydrolyzed protein, and combinations thereof.

[0173] In another embodiment, the method comprises administering to a subject a
nutritional composition, wherein 20% to 80% of the protein equivalent source includes a
peptide component comprising at least 3 peptides selected from the group consisting of
SEQID NO 4, SEQ ID NO 13, SEQ ID NO 17, SEQ ID NO 21, SEQ ID NO 24, SEQ ID NO 30,
SEQ ID NO 31, SEQ ID NO 32, SEQ ID NO 51, SEQ ID NO 57, SEQID NO 60, and SEQ ID
NO 63, and at least 5 additional peptides selected from Table 1; and wherein 20% to 80% of
the protein equivalent source comprises an intact protein, a partially hydrolyzed protein, or
combinations thereof.

[0174] In yet other embodiments, the method for reducing the inflammatory response
includes providing a nutritional composition comprising a peptide component from Table 1,
wherein the peptide component is derived from a casein hydrolysate having a molar mass
distribution of greater than 500 Daltons. In some embodiments, the molar mass distribution
of the casein hydrolysate is in a range of 500 to 2000 Daltons. In other embodiments, the
method for reducing the inflammatory response includes providing a nutritional composition
comprising the peptide component described herein, wherein the peptide component is
derived from a casein hydrolysate that does not include peptides having a molar mass
distribution of less than 200 Daltons.

[0175] In some embodiments the target subject may be a pediatric subject. Further, in one
embodiment, the nutritional composition provided to the pediatric subject may be an infant
formula. The peptide component identified herein, PDX/GOS and dietary butyrate as
disclosed herein may be added to the infant formula and, further, each may be selected from
a specific source and concentrations thereof may be adjusted to maximize health benefits. In
another embodiment of this method, the nutritional composition comprising the peptide
component disclosed herein, PDX/GOS and dietary butyrate is a growing up milk.

[0176] In embodiments when the nutritional composition is an infant formula, the
composition may advantageously reduce a pro-inflammatory response in the infant, and

thereby reduce the incidence of inflammatory disease. Moreover, the reduction in
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inflammatory disease may last throughout childhood and into adulthood. Similarly, when the
nutritional composition is a growing-up milk, a child who ingests the growing-up milk may
experience a reduction in the incidence of inflammatory disease in adulthood, as well as
during childhood.

[0177] In certain embodiments, the disclosure is directed to a method for improving the
absorption of butyrate in a target subject by providing or administering the nutritional
compositions disclosed herein including PDX/GOS and dietary butyrate to the target subject.
In some embodiments, the target subject is a pediatric subject or an infant. In some
embodiments, the nutritional composition is an infant formula or a growing-up milk.

[0178] All combinations of method or process steps as used herein can be performed in any
order, unless otherwise specified or clearly implied to the contrary by the context in which
the referenced combination is made.

[0179] The methods and compositions of the present disclosure, including components
thereof, can comprise, consist of, or consist essentially of the essential elements and
limitations of the embodiments described herein, as well as any additional or optional
ingredients, components or limitations described herein or otherwise useful in nutritional
compositions.

[0180] Formulation examples are provided to illustrate some embodiments of the nutritional
composition of the present disclosure but should not be interpreted as any limitation
thereon. Other embodiments within the scope of the claims herein will be apparent to one
skilled in the art from the consideration of the specification or practice of the nutritional
composition or methods disclosed herein. It is intended that the specification, together with
the example, be considered to be exemplary only, with the scope and spirit of the disclosure
being indicated by the claims which follow the example.

FORMULATION EXAMPLES

[0181] Table 3 provides an example embodiment of a peptide component including 8
peptides from Table1.

Table 3. Example peptide component

Example of Selected Peptides
for Peptide Component
SEQID NOS5
SEQID NO 24
SEQ ID NO 33
SEQ ID NO 56
SEQ ID NO 64
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SEQ D NO 13
SEQ ID NO 24
SEQ ID NO 60

[0182] Table 4 provides an example embodiment of a peptide component including certain
peptides from Table 1.
Table 4. Example peptide component

Example of Selected Peptides
for Peptide Component
SEQID NO 13
SEQ ID NO 24
SEQ ID NO 60
SEQID NO 5
SEQ ID NO 11
SEQ ID NO 22
SEQID NO 25
SEQ ID NO 33
SEQ ID NO 45
SEQ ID NO 46
SEQ ID NO 47
SEQ ID NO 48
SEQ ID NO 52
SEQ ID NO 34
SEQ ID NO 36
SEQ ID NO 61
SEQ ID NO 62
SEQ ID NO 64

[0183] Table 2 provides an example embodiment of a protein equivalent source that may be
included in the nutritional compositions disclosed herein. The amounts of amino acids
disclosed in Table 2 are based on a weight-to-weight percentage based on the total amino

acids in the protein equivalent source.
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Table 2. Example protein equivalent source

w/w % amount based on total

Amino Acid amino acids
L-leucine 9.94
L-lysine 7.93
L-valine 9.21
L-isoleucine 5.48
L-threonine 4.95
L-tyrosine 4.38
L-phenylalanine 4.05
L-histidine 212
L-cystine 2.12
L-tryptophan 1.93
L-methionine 1.87

[0184] Table 3 provides an example embodiment of a protein equivalent source that may be
included in the nutritional compositions disclosed herein. The amounts of amino acids
disclosed in Table 3 are based on a weight-to-weight percentage based on the total amino
acids in the protein equivalent source.

Table 3. Example protein equivalent source

w/w % amount based on total
Amino Acid amino acids

L-aspartic acid 16.16
L-proline 8.05
L-alanine 7.87
Monosodium glutamate 5.54
L-serine 4.95
L-arginine 4,27
glycine 2.12

[0185] Table 4 provides an example embodiment of a protein equivalent source that may be
included in the nutritional compositions disclosed herein. The amounts of amino acids
disclosed in Table 4 are based on grams per 100 Kcal of the nutritional composition.

Table 4. Example protein equivalent source

Amino Acid (g) per 100 Kcal
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L-leucine 0.25
L-lysine 0.20
L-valine 0.23
L-isoleucine 0.14
L-threonine 0.12

L-tyrosine 0.1
L-phenylalanine 0.10
L-histidine 0.053
L-cystine 0.053
L-tryptophan 0.049
L-methionine 0.047

[0186] Table 5 provides an example embodiment of a protein equivalent source that may be
included in the nutritional compositions disclosed herein. The amounts of amino acids
disclosed in Table 5 are based on grams per 100 Kcal of the nutritional composition.

Table 5. Example protein equivalent source

Amino Acid (g) per 100 Kcal
L-leucine 0.31
L-lysine 0.24
L-valine 0.28
L-isoleucine 0.17
L-threonine 0.15
L-tyrosine 0.13
L-phenylalanine 0.12
L-histidine 0.07
L-cystine 0.07
L-tryptophan 0.06
L-methionine 0.06

[0187] Table 6 provides an example embodiment of a protein equivalent source that may be
included in the nutritional compositions disclosed herein. The amounts of amino acids
disclosed in Table 6 are based on grams per 100 Kcal of the nutritional composition.

Table 6. Example protein equivalent source -

Amino Acid (g) per 100 Kcal

L-aspartic acid 0.41
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L-proline 0.20
L-alanine 0.20
Monosodium glutamate 0.14
L-serine 0.13
L-arginine 0.11
Glycine 0.05

[0188] Table 7 provides an example embodiment of a protein equivalent source that may be
included in the nutritional compositions disclosed herein. The amounts of amino acids
disclosed in Table 7 are based on grams per 100 Kcal of the nutritional composition.

Table 7. Example protein equivalent source

Amino Acid (g) per 100 Kcal
L-aspartic acid 0.50
L-proline 0.28
L-alanine 0.24
Monosodium glutamate 0.17
L-serine 0.15
L-arginine 0.13
Glycine 0.07

[0189] Table 8, illustrated below, provides an example embodiment of the nutritional profile
of a nutritional composition including PDX/GOS and dietary butyrate and describes the
amount of each ingredient to be included per 100 Kcal serving of nutritional composition.

Table 8. Nutrition profile of an example nutritional composition including dietary

butyrate
per 100 Kcal
Nutrient
Minimum | Maximum
Protein Equivalent Source (g ) 1.0 7.0
Dietary butyrate (mg) 22 280
Lactobaciflus rhamnosus GG (cfu) 1x10* 1.5x10"?
Carbohydrates (g) 6 22
Fat (g) 1.3 7.2
Prebiotic (g) 0.3 1.2
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DHA (g} 4 22
Beta glucan (mg) 2.9 17
Probiotics (cfu) 0.5 5.0
Vitamin A (IU) 9.60 x 10° | 3.80 x 108
Vitamin D (IU) 134 921
Vitamin E (IU) 22 126
Vitamin K (mcg) 0.8 5.4
Thiamin (mcg) 2.9 18
Riboflavin (mcg) 63 328
Vitamin Bé (mcg) 68 420
Vitamin B12 (mcg) 52 397
Niacin (mcg) 0.2 0.9
Folic acid (mcg) 690 5881
Panthothenic acid (mcg) 8 66
Biotin (mcg) 232 1211
Vitamin C {mg) 1.4 55
Choline (mg) 4.9 24
Calcium (mg) 4.9 43
Phosphorus (mg) 68 297
Magnesium (mg) 54 210
Sodium (mg) 4.9 34
Potassium (mg) 24 88
Chloride (mg) 82 346
lodine (mcg) 53 237
tron (mg) 8.9 79
Zinc (mg) 0.7 2.8
Manganese (mcg) 0.7 2.4
Copper (mcg) 7.2 41

[0190] All references cited in this specification, including without limitation, all papers,
publications, patents, patent applications, presentations, texts, reports, manuscripts,
brochures, books, internet postings, journal articles, periodicals, and the like, are hereby
incorporated by reference into this specification in their entireties. The discussion of the

references herein is intended merely to summarize the assertions made by their authors and
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no admission is made that any reference constitutes prior art. Applicants reserve the right to
challenge the accuracy and pertinence of the cited references.
[0191] Although embodiments of the disclosure have been described using specific terms,
devices, and methods, such description is for illustrative purposes only. The words used are
words of description rather than of limitation. It is to be understood that changes and
variations may be made by those of ordinary skill in the art without departing from the spirit
or the scope of the present disclosure, which is set forth in the following claims. In addition,
it should be understood that aspects of the various embodiments may be interchanged in
whole or in part. Therefore, the spirit and scope of the appended claims should not be

limited to the description of the versions contained therein.
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CLAIMS
What is claimed is:
1. A nutritional composition comprising:
a carbohydrate source;
a protein equivalent source, wherein 1% to 99% of the protein equivalent
source includes a peptide component comprising SEQ ID NO 4, SEQ ID NO 13, SEQ
ID NO 17, SEQ ID NO 21, SEQ ID NO 24, SEQ ID NO 30, SEQ ID NO 31, SEQ ID NO
32, SEQ ID NO 51, SEQ ID NO 57, SEQ ID NO 60, and SEQ ID NO 63; and 1% to
99% of the protein equivalent source comprises a partially hydrolyzed protein, an
extensively hydrolyzed protein, or combinations thereof;
a fat or lipid source; and
at least one of the following:
(i) dietary butyrate;
(ii) a component for stimulating endogenous butyrate; or
(iii) combinations thereof.
2. The nutritional composition of claim 1, wherein the peptide component is present in an
amount from about 0.2 g/100 Kcal to about 5.6 g/100 Kcal.
3. The nutritional composition of claim 1, wherein the peptide component further comprises
at least 10 additional peptides selected from Table 1.
4. The nutritional composition of claim 1, wherein the protein equivalent source comprises
partially hydrolyzed protein having a degree of hydrolysis of less than 40%.
5. The nutritional composition of claim 1, wherein the nutritional composition comprise
dietary butyrate present in an amount of from about 22 mg/100 kcal to about 280 mg/100
kcal.
6. The nutritional composition of claim 1, comprising dietary butyrate, wherein the dietary
butyrate comprises sodium butyrate.
7. The nutritional composition of claim 1, comprising dietary butyrate, wherein the dietary
butyrate is provided by an enriched lipid fraction derived from milk.
8. The nutritional composition of claim 7, wherein the enriched lipid fraction derived from
milk further comprises milk fat globule membrane.
9. The nutritional composition of claim 1, further comprising one or more long chain
polyunsaturated fatty acids.
10. The nutritional composition of claim 9, wherein the one or more long chain
polyunsaturated fatty acids comprises docosahexaenoic acid, arachidonic acid, and
combinations thereof.

11. The nutritional composition of claim 1, further comprising one or more probiotics.
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12. The nutritional composition of claim 1, further comprising B-glucan.

13. The nutritional composition of claim 1, wherein the nutritional composition is an infant
formula.

14. A nutritional composition, comprising per 100 Kcal:

(i between about 6 g and about 22 g of a carbohydrate source;

(ii) between about 1 g and about 7 g of a protein source, wherein 1% to
99% of the protein equivalent source includes a peptide component comprising SEQ ID NO
4,SEQID NO 13, SEQ ID NO 17, SEQ ID NO 21, SEQ ID NO 24, SEQ ID NO 30, SEQ ID NO
31, SEQ ID NO 32, SEQ ID NO 51, SEQ ID NO 57, SEQ ID NO 60, and SEQ ID NO 63; and
1% to 99% of the protein equivalent source comprises a partially hydrolyzed protein, and
extensively hydrolyzed protein, or combinations thereof;

(iii) between about 1 g and about 10.3 g of a fat source;

(ivy  between about 0.15 g and about 1.5 g of a prebiotic component

comprising polydextrose and galacto-oligosaccharide; and

(v) between about 22 mg and 280mg of dietary butyrate.

15. The nutritional composition of claim 14, wherein the peptide component further
comprises at least 10 additional peptides selected from Table 1.

16. The nutritional composition of claim 14, further comprising one or more long chain
polyunsaturated fatty acids.

17. The nutritional composition of claim 14, further comprising one or more probiotics.
18. A nutritional composition comprising:

(i) a carbohydrate source;

(ii) a fat or lipid source;

(i)  a protein equivalent source, wherein the protein equivalent source
comprises amino acids, wherein from about 10% to about 90% of the protein equivalent
source comprises essential amino acids and wherein about 10% to about 90% of the protein
equivalent source comprises non-essential amino acids; and at least one of the following:

(iv)  dietary butyrate;

(v) a component for stimulating endogenous butyrate; or

(vi) combinations thereof.
19. The composition of claim 18, wherein the nutritional composition comprises one or more
probiotics.

20. The composition of claim 18, wherein the nutritional composition is an infant formula.
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LEFRHAEY, K5

WIS VAR

W HE B R, o 1%-99% ) 8 1 5 A Mok U AL & IR 2R 7y, Bl ik 2H 73 £, 55 SEQ
ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ ID NO 21.SEQ ID NO 24.SEQ ID NO 30.SEQ
ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ ID NO 57.SEQ ID NO 60FISEQ ID NO 63; M
1%-99%H 8 H BREFN PRI & 50 70 /K R B IR BOK iR R 1, B A

JE 7 B g o ke I 5 A

TN > —Fh

(i) BETEK;

(i1) FHT RSN RN T BRI ZH 5 s 5

(iii) HASE.

2 IR ESR LT IR s FRE &0, Feh BT BR4L 73 L2102 ¢/100 Keal ££95.6 g/
100 Kcal I EAF1E.

3. UM ZLR IR 8 FR A &), Horp Brid Ik 7y it — DA 5k B R 1 20104 5
AR o

4 ANBCRIZE R PTIR ) E FRA-E Y, Horh Brid a5 58 I ok U5 B 15 7R 52 /1N T4 0%
B KR

5. WA ESRIFTAR)E FRAGY), Kb rid g R H W &5 L4122 mg/100 keal £
21280 mg/100 kcal FIEAFTERIE R TR

6. WAL E SR PTIA I E R A S, HAS R TR, K ridRE & TRa S TR,

T AN ZELR IR E A, RS E TR, Hhrda TR e ALK E

LR R A et .
8. WAL F ER THTIA I E R &4, Horp rid Ji 5 AL B £ I8 R F 3t — P& A
BRI

9. AR ZER 1T IR RS FRAE G, Holt— DA & — Ml 2 MK EE 2 ANMB AR ITINE -

10 AR R OFT IR I & FR G, Forb i — Pl 2 Bk 2 AN A IS DT R 0. &
T RS IR AR AE VU IR R S HLH A

L1 WnACR LR LR B SR &), Hodk— 20 — Fhali 2 M A2 B8

12 WIAUCR B SR L TR B R &9, Kt — D& B b

13. AR LR L TR B TR &), Horh kg 40 A 9 2 LEL 7 -

14. 8 F7HE5Y, HAF100 Keal 5

(i) 296 gZ 422 gxrKAE KA

(ii) 291 gZ A7 g A FCRIE, HA 1%-99%H & A M YkIEE & KA 4, Arid ik
ZH5r 414 SEQ ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ ID NO 21.SEQ ID NO 24.SEQ
ID NO 30.SEQ ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ ID NO 57.SEQ ID NO 604l
SEQ ID NO 63; F11%—99% M) & F Jit S8 M M0k I A0 350 70 K A il B VIR BEK R B 1, B4
A

(111) Z91 gZ£110.3 glMikiK;

(iv) £90.15 g&#91.5 gaitbEyod sy, Ho A& 5w & 0 AR SR - 20k ; A

2
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(v) #122 mgZ280mgh & T K.

15 GNAURI R 1A R (1) 5 FRH &4, Hoh ik Bk ik — P ik | AR 1) 220104
FIHMPI K o

16. WALRZE R 1A P IR g FRAE G4, Holt— DA & — Ml 2 K EE 2 MBI ITIE .

17 WBURZE R 1A BT IR B8 FRAE A4, Holt— DA & — Pl 2 Fh o AR 1

18. B FRUHEY), HAE:

(1) BRIk E YR ;

(i1) MEM7EE Bk ;

(1i1) HEFSFENYRIE, Hod prid & 8 BEE N Yk A & 2 5, Hh 2410% 2 4
90%I1) B 1 BTSN W0 SR B B b 75 R AR I HIL P 29 10% 3 £990% 1) 25 [ RSN Yok YA &
e T &R s AR HI 2 b — e

(iv) BEETR;

() AT R I T BRI 4 4y s Bl

(vi) HH5E.

19 4IBCR R ISR I 2 &, Horh Flrid & FR A &80 & — Fhall 2 P i AL B

20 IIALR ZER I8 FTIR I &4, Horb il 8 &) % ) LR T
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BEEHERKEIULERTEM/3ATRIMNIRMSTER
R SR EFREEY)

FAR G

[0001] AN TR KA 5 S AL B 6 T B A m] S P YEE T R = AR I 2 43 1S R A B0
BIRAEYIE G T LB R b, AR AT JOE FRE A, HAS & R & hE A
R mA T R T RAED BN KIE (protein equivalent source) o I4t,
AT T FHTAE H AR th B AR I R A8 2080/ B e o 4 L B i 52 PR 5 3k B A T
(078 R4S mT LR AL B 0AD /85 b 9] 1 76 2 f R R

EEEAR
[0002]  Jiti FHEL & T IREN T RAT AN E FRA G A H EMAE E A E TR A
W R 7 T8 21 R X o 45140, Ll T BR AT A M 4 I A Bl AAU A X e A s M U T BRATT
AR AR B o DRI, 28 RSB0 T R AT AR B A, G5 T IRATAE M & W AE 3 U 7]
Re AR HLIGIT TRl
[0003] Ak, B & T R E FRH -G W] el S FERE A& . B 5 TIRIAEH S A
ANTR TR T8 AU AT B A A0 75 T BRI 2875 R 2 A W 11 it P AR A5 R HE , o ) 72 LB
NEER A, FELE T RR AT A AR 2= AR B A N A PR IR T8 R 5 27 = 1) A 25 3
1P,
[0004] PR Uk, $RALEL S N TR T BRIV E SR AL Y LU G A B R B0 B £ T IR 11 14k e At
P 211 o e A, 75 B — M Mrat A T B A BEE T I SRIE AN T IR AL A ]
GARMAMEFRHEYD , CLAE R g I 50k A2 28 4 38 ik A 2Lk BT 32 14
[0005]  RAEHATF

{611 &, FESEt T b, RN KA &R T B A S b IR T iR = 4R
[RIEH 53 ()8 TR B AE — LSt 7 b, TG & T B nT LA A ) o AF — LSt 7 28 rh, nT B
T8 3k R R T A R P AR R BE IR DR (“SCFA”) RIS AL PR M T R , 3+ H vy PLIE R B F
(1)E NG R RS & T R
[0006] 3 12 BHLAE 1) A , AIJ TAD A — RGP S A0 T TG 1) 1 Al e 1R 0 230 1 A A | SE e
%, H B AR AL FH T BEAR BT Z2 SRAR 37 10 A2 T I P 5 FREAE ) MR BOHE B o 2 438 FH T
FRRE P L SR OR AP 1 32 ) iR R AR  AE D) B2 LA R AT S A T oAt R — 22 R RFAIE
AL BT ARG AR N 53110 & 72 1 2 WL .
[0007]  SEjtiAs &k B A AT 5K

ARG VEARTR A AT B L 7 52, Ho— B AN SEBILE T S0P Bk o 1l iR A A
F 018 TR A PR AR AL RS SEA], T AS T2 R i o SEBR b, X T ARSI AR N 5111 5 W1 2 WL
M FEAN L B A o FF BTG B R IB LT 5 1T DO AR A F I3 AT & Mz ol A2z 40 . 451l 4
VERN— AN 77 S0 — 8B40 7~ B IR B R AR PT L5 o — AN S8t 7 8 — & Ad FH DA = A2 X
—NSETTT S
[0008]  [AIL, A A JF B 7278 55 v N P B ABUR) 25K Ko HE S5 0 Wi S L Y ) X 2645 o AR
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o A TF B FHAD B B VREAE RN T AT BA R PR BN LA R PR IR o R T S W
A ) AR N 53 NI AR AR T A R I 49 S it R D A T AN = PR AR
AT Z 7 TH -

[0009]  AATFF R LW KB & & TR A A T R N M T B = oy g 7R &
Yo BeAh , RATFW T T G800 & T TRV E TR AL G W b7 28 Fe e A/ BUs B R P 0 7
o

[0010]  “E IR G R Ta i A RS 7T K I 2 D — 505 1Y) R 7). ARAE F
Yy CEFRELTT TN E IR N CE TR T AR A AR A T AR E SR A Y 8 A ERR
PRSI R AL, “E IR AW AT LASR I N BT 1 AREC 7 B LEC T JLRANMARRC 77 ) L EE AL
J5 ~ A FLAN/ BN TE 7 (R AR K AR S S s R [ A ke 4 )« B s B T K
[0011]  “JLRIMMAE” R H /N T 13 B BN A — L5 7 b, LRMMA R e HAE ESZ I A
B AR HABSE T Rh, LR R IE1 26 % 1 N A AE T HE— B (st 5 =,
JUBMMA R FR6 2 12 5 B N M0 T Birids , R LB MA” o] DL 22 L (77 ) LERE A
JL) F/88 )Lz

[0012]  “BE L7 & R AW Vi AH AR BN L — S 10 N 28N, JR R0 & 124 A SR IE4E
WS EE )L “Hr IEAF IS — 12 18 25 ) LI S ek 2 22 ) L3 5 o A= A B i) o AT 0, B TE A 18 2
BOLRIER, RS2 T 2 H o ARER ) LVEFECHE AR E L, K H AR E B LFR
P2 )L R R PRI AR 3T R A AR AR L. R AL R IR IR 3T R4S K 5
AL,

[0013]  “JLE” R IEERVEE M124 AR BILN3 S AR AE— Lot B, JLE R TSR
128 AR  7E HoAh 52t 75 2 rp , R )L (childrendlichild) " /281 % £ 416 5 5 & 247
BB )12 5 AR AR A S 7 R, RIE“LE R FR 12 Al B 2913 %5 [PATA] F %
Hl -

[0014]  “BR)LEC)7” Rfaili 2 B UE R FH RN B D —o A G AEEE, 2R 1)
P 2540 3 TR e 303 0 5 215 465100 4 106 R L0775 T 271 (40 BBk RV A 5

[0015]  RiE “BRy7 & &7 e SR H S B H T 5W B0 E R IR & EHE M N A . =
J7 B T DU AT O IR B ] (8 B ) i, T DUAR e T8 URE 8 R Rk B R e
I 2200 RE 00 B IR AS & B, I ELAT DA I e 2 7 B A A

[0016]  GnA SCAT AR IE “BK” Fiid T &L BRI £k 1t 5> T8 , B FE 5 Tl L BE. A
SCHTIR B IR EL B T AN I 50N B IR BR o Ik mT LA E— 20 T s ph 22 /D AN AR TR BOCAN R 1) 407
YRR SR R 2 TR AR o A, AR PR A L v G R R / AR R A
) L2 AR A HRLRE o 1% e B BE AU T DAL S E PR T Bk 1 20 38 K] g i 1) R FE IR 2 A1) e
B ORI EERR , B anal AR iR -

[0017]  RAE “JK” 3 0] LAAE R ARG 0% JBK 5 G A A 10 48] dar e ot A A4 2 S PR W S A 2 T
10 BERR A AN A BB R S o AE — e St 77 R, KA o AR AR SO A FF R B 1 R
PEANTE o BEAN, IKAT PAG I S 20 A 7= L 2 B A 7= B A PR B R SR R IR SR AT, B0 7E /K AR
HHRBEFEAR TR & 5, DR IARIE AU i 57k

[0018] 43 KK AR (1 BAR F SUK MR A FI , RAE “BE IR U /0 A ¥ B 1 JFUK i)
HAFEAE IR & IR BE R R & o 5 4, B 50038 7K1 LA B R 5 2 40 A1 6 2 ) TR R4 =2 48
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& FE R A FUK IR A ) 4% Bk B A 2 /D 50038 R B BE IR i o [ L, 76— S8 S 5 &
F IR 25 A TR B B A 50058 /R 15 LA b (1) BE R Jofi & 0 A (1) B 1 UK AR R T AR 7
HA50038 /<45 DA - 11 JBE IR 5 8 43 AT 1 B 1 SR SR AT DA B K R At A T i e 3
T2 17 BRA I L AR AT A AR 77, DA 2B R 7K I & /8 T 50038 /R 1 ) JIk B 1 A/ B
AR B A RE A T AR A TER B I, v LA B AU AT AT ] 5 35k A2 = B A 50018 7K i
DA b ) JBE 7 Joi 0 A R B ) S AR o

[0019]  RiF “H AN 8L B A TREE M R R A 48 AT A £ 1 TRV, 191 oK & LB
FLIG B B, DA SRR A TSR, 9 W IR B R L - A, B 1 TS PR T DL A A
R AT AT 8 S R R, i MR AL FLIE R A B AR VKRS K EE
JOR B TR A5 o v] T St AR A T B AR LR AR IR AR (R IR T 2LE B AL IR AE)
FLER 4 B9 W B LI A4 AR FL AR S W FLIB R A W ALTE B A B FLIE | A IR S
V) E LG B FLTE (B R O BRI AR O R AR R L (9 A I AR 1 RN L I B 1 R A L
AR K EEA AT H A A — LSl 7 B, 8 H RSN PRI AT DL & /K i
BA AR K E A AR KRR A AR sl b, & A SN YR IE ] LA
SERETR A o BRI M, 2R 3 FORIE AT PAALBra) £120 % F 2980 % [ A SCHTIR I BK 4L 53, Fb)
£920% 22180 % I e B B it KR B A

[0020]  RAE “TE A BN YR IR 100 55 U 2 S B R o A — e Sty R rh , SRR T LA
FAEAPR THERE 7 2R 2R =R  FF O ZUR - =R 2R T =R S I R 7
A O AR N ER SRR REAT R RIR A E R RS 2R
AR 2 F IR N FI AR IR L VRS A — s 7 R, & IER 1T DA 2 SCRE R AL R
PR AR S 5 ZE R, T LA N IR RR KA N E R S B B A 5 o X Pl 2
B R AT LA R ARAFAE I B A B

[0021]  “Iy RARF” EFEH A —E BERRA Y 0 BT 2N E o BN E AT R .
i AR RT e SR A AN E 0 R TR o 3 R ) SE ) A FRAEASBR T i 0 2%
Ao 2 RIS AR o G F /B A

[0022] AR ST Al FHIEARTE “0 75 AR R 2 T8 A e BT 5 FE I A AR WSk A E DA AS 2
B4R R IERR » R 1 0h 50 o TR SRAI N o B G, 7E H AR AR N — S S T S, b
T AR AR A ML A B D 75 AR -

[0023] iR ST Al I ARTE “IE 00 75 R LR A2 48 1T HH AE W) 6 BB H A ) A A 75 B 2%
FRATA 2 IR - 5l , 78 B AR MR NI — st 77 b, JE 00 75 BAE IR 2 v 7 Nk &
R EAE AR A 0 T R ERATAE M AR L TR H AR

[0024]  “FLARERMR B0 46 7E FUARER R A R LRI 2053, BLFRAEAN IR T FL IR BRI AR B, 4kl 2%
A1 AR A BN LM A (Adipophilin) \CD36.CD14 . FL&ESE = (PAS6/7)  BEIE
WA ABE AR I IR &S A BE A 55 .

[0025]  RiE“RK A ZTRE EHEZ LR ER 50 L ER AL S 2465 1)
JLEMIEE KRG ZRANEFRHED.

[0026]  “FL” 2 %5 T4 I FL NP FUIR A Feh BB ER B 26 53 o 7 — BB St 7 R rp B
WAL ATE B YA B30 = A4 30 AR FL 3 P ERHAT AT 2H A R 7L 2 5y
[0027]  “BFR5EA7 IR0 LA AEME—E I RIEM AL G4, HARALIEA Fprh B i H
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EWGEAER YA/ BURE TR SEA oK G AR A A 5L b, OB IR
7RI T HRMSCRME IR FE A KR TR L 2K G R LR RN &
H SRR AL TFHRERER EER VYA ENERAEY.

[0028]  #R¥EE L, % T2 HE LB e WEFRAG YA e & Eiefte A%
JVAEKFTT B R =R AT A KA ST IR LT TR ITER B A I A 7R & R S L TR &
B R W R ARE R

[0029]  AR#EE S, AT )LE “B R B N EFRH YR A EENEE BRI LEA KN
TR T E AR E Y R LR RN R B T TR R A 7R R L 4
R TR R

[0030]  “AMEMET IR B “RE R TR & H 2B 5 BRI E FRHEWA G
AR e A T BRE T BRAT AN

[0031]  “PyytE T IR Bk “Sk B WM RIRH T R % H 22 48 H T 5T A HF 0 46 Wi
FEAET IR TR, il T RANCA A S NN, 1 A2 HH T2 6 W0 & 21 23 BORS 43 T AT AE 5
H AW IX TR 4 53 B AR AE R T BRI P-4

[0032]  ORiE “A=FLid 85 i & Wik &, RE AR o 4= A b & 1 — Fhal 2 M B i
() e AN R N o BRI A B W18 B J s 2 AR R GURER o X Ee v AR N 2 92 V=
JFRIZ PRI VS SR AR o e PR VS B 7 i 381 22 Bl ie « ak B0 s 7 e I R B2 4% T S L 2%
LML B BE I (GERD) «BE R Al W HE K I8/ =k 8 A FE o

[0033] AR ANTFHIE FRA G PRI LLEA EAE ARSI IR AT AR AT 1 BRI B0 53, 2644
FE TR IE FRH-E T E G AR ST R B A B/ 0 o BURHE - £ A4S, I HLERFE 534t
TR, BNIARE “BA EAE” ST H ST L&A /N T It =T ER 7, 85
INTF0.1THE &%, H Hib B 5 05 & %6 1 Pk i) Bk #0157

[0034]  BRAEFIHME, A WA ST A H 0 80 BN 91 351 S AH S E & 1] .

[0035] Bk 3~ B sloE i H R 42 S B SRR A 7 AH I 15 T A A T 1 B ESURRAIE
BB ] 1) B 2 S L A . 1 2 B AE BORR 1], )2 TR AR

[0036]  BAE 3~ B slodE i Hop 32 A A 1) B ST R 7 A s, 5 W dn A SC R R 7
VR T 200 IR BT A 4G 0T DLUAE AR F AT -

[0037]  ARAFWIITIEAAEY), OFEH A5, T LA A i T HIH R A T 140
F = AN A IR 1 St 7 8 1) FE AR 0 3R ANRR i1 DL S AR SO IR B B AE B TR AL S AN IR
AR 3 A1 B BATE A8 ) RS« 2 3 B BIR 7] o

[0038] WAL Y R AR TE “407 A A RE T A 18 5 D9 AT AT 0 Bl 11 3 st £ P S 2507 o AT
RTS8 ] P 4 B S AR A i 9 Bl R AR AT - SRR S

[0039]  ARATFW MBS T RMLGCHIE FRH AW . A TAEA A FET T ER A AEFR il 4 52
BIAFE T IR T IRERAN T BRI H il . & FR A AWy ml gt — B A& i KA Gk Bl E Pk
P AR 07 BT o R Y o A — S S T b, B IR AT DUEL S Re i S A TR T IR AR
[PV 7 s FE A S 7 S8 rh , B IR A G LA ST G & A YRR T IR — %% .

(00401 A AR 14 A1 P Y1 T TR 35 1) 2 A A2 s () ok 4 FL IR i 52 VR 1) 3R 45 . Bk 4h , 32
AL SR RN P YR T IR 3 DL SR 2 BE AT (Lactobacillus rhamnoses) GG (“LGG”)
%) 2 A 2 DI A 25 LI TR 52 1 B 3R A5 o 0 A= L B ik B E AR S A& A i
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IK IR AN E FERR T A 2 SE B 3, DA 26 28 A B AR 2= FLAT GG (“LGG”) B il 771
LA BT I () %6 2= FLI TR 52 1 IR 3R A5 o 0 2 SR T i A e 7= A P R T BRI 4 23 T
DLIEE— 25 I i 52 1 3145 A0/ 5 AT LA ALGGAE S FR L& Wb I ShARE M B AW B T .« e 4h
A Fr HELL 55 AR T AILGG T B (IR B MG T R 1 286 v LU ARE a3 skt 1 % 24 L T i 52
PERISRAS o

[0041]  7E—ANshtE 7 b, FF A P T BRI 4100 2 B & SR 4 b (“PDX”) FIMIRER
S FLHE (“GOS”) 1 25 A 70 » B S PDXAIGOS ) 28 25 JC 4L 40 vl B sk A= W0 E = AR TR TR . T
B B Ja A (R E % LB BRI HEPE) 5 B0 RN an i 1 YETAn M i) = Az o 7R AR 2L
SHREIE DT 3 R S B AT BE -5 BN ) AR LA A I 52 1 1 3R A

[0042] & T PDXANGOSZ 4, B FR2H & Wik v] DAL & — Fhal 22 Fp oAt 25 42 oo, HoaT PLK 1%
BN R R AL , FLmT DU AR AR PR e B 1 S — M el o BR 2 1 i 4 v 1) 2B K
R0/ B A S SRR E T 2 A TR A A R A A N B S e R VR D s A DA Bk i
B M 107 R AR P ) A R 52 ) o IR RE 1) 3 28 0 AT DA R SRATAEN , & B I B0 ot A= W A / B A
V) B R ERAETT R TE 18 3 P Sk 5 BILAE © A1 I 2 Ja KT A1 o o T AR A FF I 2
Ao nl CLEL R SR B L 2 WAL Ath 25 A2 oo, FL 5 SR0E R LR G FURE R A R A R
W o

[0043] B HAAHh, o] B T A A JF 1) 28 A2 S0 B FEPDXANGOS , H HL7E — Le 5 it 5 28 ik vl LA
B4 S ETHERT  FL IR SR L RRE A T IR AR P (RS RE (FOS) KK =
FEEE K AR IR AR LR IR AR (XOS) A 2R 7% TR AR SR T 8 i A0 SR on 1
(aribino-oligosaccharide) JEVR MG 5 HE (siallyl-oligosaccharide) fi& 58 & & bl
(fuco—-oligosaccharide) FMLE WHHE (gentio—oligosaccharide) .

[0044]  fE—NsLjli 5 B, ERA SR AEME AT B ETUUNAL.0 g/LEY)
10.0 g/LAAEY . BEAREM, & FRHAGWH AR AT BRI LCNZ2.0 g/LEZ8.0
g/LHEY) AL — i 5 B, B R AW AFER & A T S =] LU 250,01 g/100
KealZ2£J1.5 g/100 Kcal fERLESLHE T b, B HRHAEYM T AR &8 T S &R LUK
£0.15 g/100 KcalZ#J1.5 g/100 Kcal. fE—LE5Tji 5, ai B ol B & 2 /020% w/
wifIPDXFIGOS .

[0045]  fE—/NSLjifiy 2P, B R A Y IPDXI R T LLFEZ10.015 g/100 Keal £451.5
g/100 Kcal 7GRN o fE 55— ALty v, R A 2 E£0.2 g/100 Kecal ££50.6
g/100 KcalIVuE W . 76— 85 J7 2+ , PDX A L2 AR BE291.0 ¢/LZE10.0 g/LIEHE
BEEFRAEH AT — DL T RYERAEMETHL2.0 ¢/LE.0 g/LI=EM
PDX o Ff HLAE HoAth Sz jiti 7 = b, B 92 4L & h PDXE) & Al LA Z10.05 /100 Keal B4)1.5 g/
100 Kcalo.

[0046] & A JTAH 7 AL GOS AE— ALt 7 b, B IR G GOSH =W LA £50.015
g/100 Kcal®£J1.0 g/100 KcalofE 57— AL 7 i, & 7RGV GOSH & 1T LA 4
0.2 g/100 Kcal£2J0.5 g/100 Kcal.

[0047]  #F —ANHARR 92 5 2, GOSFIPDX LA & /0 410,015 g/100 Keal®l£50.015 g/
100 Kcal®#y1.5 g/100 Keal f B E4h 2N E FRHA GV AL 2Lt 7 b, BEHRAE
Yl LS S NZ10. 12 491.0 g/100 Keal fIGOSFIPDX

8
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[0048]  fE—LLSLy 7 R, BEFRAGWEEREE T R, HELZ5 ¢/100 Keal ££5500
g/100 kcal I RAFIE E—LL5Tili 5 B, B FRA GBI TICRIE, L LLZ15 g/100
Kcal 227450 g/100 kcal (JEAFIE. fE—HesLifi s R, EFRAGMOETEE TR, H
PL#20 g/100 KcalZ#£3400 g/100 kcal ) EAFFE AE LSt B, EFHRHA G LR
BT ERRIE, HLLZ)25 g/100 Keal EZ1350 g/100 keal (R AFAE . fE— L5 7 R, 8
FRH GBS T KRR, HLLZI30 g/100 Keal ££9280 /100 kcal ) EA77E

[0049]  7E—uEsjf 7 R, ERHAAGIEEL0.01 g2 210 g TIRE100 g8 774
ORISR AR ST B E R AR T 0.1 g2 418 R TIRE100 g5
FRAE Y B RENT AR — S 5 R, ERAAMEE20.4 g2 A7 gl TIRE100
gE TG SR AR LS T B, B FRAGWH E 0.7 g2216.5 R TIR
{100 gEFRHEGHH W NG AL — LS T B, BEFRA GV ELL.2 gB45.1 gfff
B TIRE100 & FRA AW B g .

[0050]  FE—uesijii 7 A, BE R T ERtH LA R 0 —FPal 2 R4t TR TR &, 6 TR
BN T ERER T RS AN/ BT RREE s T IR H G s AN/ B 22 T B2 I AR R 1) A B VR A
YRR LR £ Al e SR A AT 2R e S A A T 2 BR A .

[0051] i T PR T LA i AR 403 0 0 ATAr] 4388 1D R VAL 97 o 6T TR 1 B PR i 14 Sk Y
045 W IR NG 7 AT AR P i G A E AN R T 2L FULE S B B L 9 LT (butter
serum) ~ Wi s T AR R BT AR 7 B B A AELANBR - R 4973 AR A 22 T 7L 5 ANV A D T A= 1 1
T G0 B R/ BN A R/ B I L ORFE HERE REK B B R L S R
SR BRI R AR — e STl R R T IR A R A A R T R
ST BT BRI A S S5 R v AR HE 7R B AT B . b Ak, S B R T R v LA
T I AU L B AT A T SOk AL, U A AT B AR SO A TRV E RGP I siE & T
PR TS N7 o Ji BT 1R mT DA phy ZL A T RN/ B H i = BRs & TE aU T R34

[0052]  7E—ubsiiif /7 b, E B T R vI LA DL B ARt AE SR e 7 b, B T IR
(1, 45 P DA B AR B K 1 B B AR e 1 9 LT DA AR 2 1) 8 IR S I IR B R L o, A
— st 7 S, T LLJE o FH B4 A R AT AR 2 S n e R R s s vopE i A
HVHER T s B 1 s AL Sh A RO G AR AT A 1) B 1 RHZK AR e A, AN e A « 22 2 BRI RS L B
e BRI R BE B AR A KRB ERAM/ BAE R A RAH ORI TR,

[0053] [ £ T ERtH vl LA AR AT SN it o 48 PR 0 37 A2 PR 420 I, 4610 a4 T A0 9l
T s OB E A R I s BN s A L S AN TRAE M AT AR I B T AN K R A 4 g
Ky Z2 DERERORG O Ml R SR M R AR T R R N/ Bl B B AR S TR 1Y) H Vi
BN/ BT R B Tt fc AT AR A ol A I 4 T R 1) B 28 A e 1 I EL T DLt — P s e R L
R YN Y E R

[0054]  FERELCSE Ty b, TG T RS T RR I H VR o A 75 B R A W I A
I, T ER I H s vT Rt d /NI B 2 M SR A, TR H Ve T DAk L R T IR 9
AR L I EL e 3k — 25 5 B B s 1k LA B

[0055]  7E—desjfi b, RE B TR T AL & TR 2R, 0 T IR T ERHH . TIRES . T IR
BRI G o AE— oSt 7 R, MRS B bR 4 FE R R T R &L T o I 1E
fgJE o FE SR EE ST 7 S, B T IR & O —Fhal 2 PR I BRI ALK I G 3E 1 T IR s .
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HEHPEES TRESEHEAN TRy Zh, SRS TUEBARER T
BRI TR A
[0056]  fE—HESj T ZH, TG & T R v] UL & A ST A AR T IRAL &4, Ak e A
552 SR E B — Fh a2 PP RRIRE 1) 48 A T 20 1, FRRIRS 2 B /S A (=3R4~ (B3
B BE\AS Cy IR a—1, 4k R 58] %0 B B2 0 2 B FOIRMIR R B ORISR Rp AR AR 1E T
K AP R THANBR KA o o AN SZAT AR 4 8 H V0 19 SR, G 07 e T R Ks 5 MR A% 100 T B 265
EW, TGN oy 758, MR R T BRI S R PE R, Y B TRE S A5 —F
B2 MRS I 4 5 T U T RRAG G I, TG 6 T TR B AE R B ] LAAS 21 0505 - kA, 36
BIKG 2 AR B K5, Hoor B R UL B il BAA it , BRI AR iR 1) T B -G
AV 2R G & T IRAE /N BRI
[0057]  #F—LesSLitiy 2, & T B IE B ALK S SR R o de it lan, LA T
BB AR AL TR TR ER204% . s 4, 78 N FL b 17 76 (1) 58 4% g 115 92
(“SCFAS”) , BB BE K A 4A- 1200 IR IR, TR (C4) =24 b F 2 2 — Bk, 4= AT
[ AN/ B FLIR DT ) & e o vl A S AR E TR AL S DR RE & T IR
[0058]  FEHHRIRE & T R HH IR H LI E SENR R o PR AL ) St 77 Z2 b, Al LLIs A 3k =
)4y b AR R = HE IR FL B MR R 5) « X S AR B FEE AR T4 S S B HLE R
B FEIAR S UL S HAT A AR TN 5
[0059] k4, AT REHEAT 73 AR 7 LA AR & 4R IR R o R S B (H AR T4 2 550
AR R SRR L R LA/ B ILIR A A — MR IR R S T e, T A E AR
e R 53 1 FLIR &2 4= FLo
[0060]  fr VHEHERE R T IR 4N, B HNR I 7y vl LA & DL sk 2 — - MR IR TR s e =X
NEWTIR s SCHENG TR (“BCFAS™) , RU¥E A H S HENR T IR (“OBCFAS™) 5 LTV R (“CLA”) 5 H
ANMIFNEITIG ; 22 AU AR TR s DR s B s AL TE BRI, B FE AL TR Bk R o o
[0061]  7F—SsZi R, BN RH 5100 Keal BFELL R —Fhok 2 fh

210.1 g%8.0 gl MEHTER 5

£10.2 g2£7.0 gk EIHHR ;

£10.003 g £ 416.1 g BENG NG ;

£10.026 g££)2.5 gL

290.8 g&#£92.5 g AHFIARITER ;

292.3 gZB24.4 gZ AEANRIITE ;

21100 mg % 21400 mghH[E

£150 mg & £1400 mgfkfig ; /8K

2110 mgZE 21500 mg AL JRERIE .
[0062] DL F szt 5 517 o] LA IE I 23 SR AR 7 P AR K B A ' SRR B T R (C4) I FLIE R 97 o
[0063]  Sijiti {51

T THT A8 3 R W 0 A E 3 R R Rl T A R ) 28 A 1 o LR P R TR TR O

FLARZH AR (R IR /100 g/ B TR

10
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AME socop | Mwree

10C

C 40 39 60 a7
c 60 75 33 35
c 50 T4 19 18
C 700 3 39 38
¢ 120 72 77 7%
¢ 140 74 153 0.9
C 14 o 70 13
C 150 T 10 0.9
T 160 294 296 723
¢ 161 19 4 52
c 170 06 05 04
C 180 174 82 5
C 181 Mt P 219 165 753
T 180, RA w9 | 03 16 19
C 182 @6 19 ¥, 19
¢ 183, @3, 6 05 04 06
C 200 0.0 o1 o
C 201, @9 0.1 0.1 0.2
W 87 70.7 58.6
PR 378 331 333

AMF = JosKZLE; SCCOo2 = i A —E ks (EZimAS (super olein)) .
MeltFrac = fE10°C 4y ES AR LE 5 257 -
[0064]  7F e st 77 2, #4-5 F PDXAIGOS ) 25 4 e MG & T RIB A\ B 9 38 ) L 5 i
FRHEYH B AT, 2 2L A2 S T RRECHI . 2L 7 A R B U E Ea
TR —NREZEH T 298 TRUADBNE AP ERAEMENE LA
PRV RV B, V2 T IRIE RIS E HET B NENNEFRH SN L
NARIIZ T3S b4, LR LB ARG A2 2 & B A 2 NP S (R TE F1/
BB 577 i o R, 75 RS T T LR B LR E TR A, HAE g
PET BRAEAS LA 9500 (1) 18 B R o s SR R 2 P = 2 T BRI 2 A G AR ST T I
LR TR G (BT BR A H v e A2 2 BRI I e fiT A2 ) BB LR LS A A
VIR TR, [T A & A AR PR B B 2 )75
[0065]  7E—UEsiji 5, IR GW A S E A BN PRIR, HA 8 B RSN PR IR

11
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F 8 2 4y, Ho A4 SEQ ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ ID NO 21.SEQ ID NO
24.SEQ ID NO 30.SEQ ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ ID NO 57.SEQ ID NO
60FISEQ ID NO 63.7F—6sjti 5 e, B4 70 il DLEL & 3R LA TR I R AMPIRE 5l , 2H 59
AT PLEL SR IR A TR 2 D104 FAME K 75— 285t 7 Rk, 20 % 2280 % B H SR 2N )
VLB L 73, 7 HL20% %280 % B 8 H B S M0k IR L & 2 B8 i 1 L A K iR e B %
HAH A AR S, RS S AN E R IR A T B Z 48 (1) AL (1) 1k
[0066]  7E 55— NSt 7 224, 1% 2299 % I 1 o S84 W R s A 2 Ik 4y, oA 75 22203
/Mi%ESEQ ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ ID NO 21.SEQ ID NO 24.SEQ ID
NO 30.SEQ ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ ID NO 57.SEQ ID NO 60FISEQ
ID NO 63k, BA f2 22 /054N 3 R 1 S A IR I H I AR 196 2299 % 1) 8 B iS5 )k U
E R A R K AR A B AL A A S T R, 2% £80% A EH RSN
Vs AL A k4 4y, HoAw A /D3N FHSEQ ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ ID
NO 21.SEQ ID NO 24.SEQ ID NO 30.SEQ ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ ID
NO 57.SEQ ID NO 60FISEQ ID NO 63fJJk, A M & /54 ik H R 1 R4 Ik I HHH2%
280% HIER RN VIR I & se B8R 1 i S 58 0 /K A A B LA A 7 — BB S T =
20% 2280 % I 8 H iR M RS & Ik 4H 7y, Fodd & &2 /03/Mi% H SEQ ID NO 4.SEQ ID NO
13.SEQ ID NO 17.SEQ ID NO 21.SEQ ID NO 24.SEQ ID NO 30.SEQ ID NO 31.SEQ ID NO
32.SEQ ID NO 51.SEQ ID NO 57.SEQ ID NO 60FISEQ ID NO 63[Ifik, LA f & /54N [ %
LI 53 AR K s I HH 20 96 2280 % 1 81 1 o S5 I 0 RV 2 56 B 2 1 5T 05 29 7K il B 1
HAH,

N

[0067]  RRIEE T A& AR E FRA SV IRAL D P BRI R SR 7 51 o
3

Seq. 1Dy
S AE N A (aa)

Ala | lle Asn Pro Ser |Lys |Glu | Asn
Ala | Pro | Phe Pro Glu
Asp | lle Gly Ser Glu | Ser
Asp |Lys | Thr Glu e Fro | Thr
Asp | Met | Glu Ser Thr
Asp | Met | Pro lle
Asp |Val |Pro Ser
n'a Glu |Asp |lle
n/a Glu |Leu |Phe
nfa Glu | Met | Pro
Glu | Thr | Ala Pre |Val |Pro |Leu
9 Fhe |Pro | Gly Pro lle Pro
10 Phe |Pro |Gly Pro lle Pro | Asn
" Gly |Pro | Phe Pro
12 Gly |Pro |lle Val

=i | | Pl L] RO =

hbumuuuuhamuamlm

12
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B B

i

CN 108347984 A

slatle b s bl lodebe Lo failis boslescte B Lok buclonbio dis i s B hesbicclio L B bt

= ©

E; 2
5| |2 3 £ 3
F13(3 & 3 3 § 5
3 o 6 £ 5 £ £ 2|3 5 6
EGlGE| 1556 Sl B B 2| e |8 52 |E 2 SE B
SIEIE|5|ele|E FRIIEBElR| RBIRIRIFE] @8] 2121313
sEEEREERIIBIEERIEIRIEE| EEBlkRRLEBlEEEE 3]s
FEBRIEEREREEIIEREEEEBEERREERXEBIEERELEE
SEEIEeIEIEEERRIZB B E R B R R EIEILIEEIEEEEE ||
lelejzlelolelofele |33 BB 1822158120 RRIRIRIICIRIEIRILIEIE I
cirllehrleelclikrirkirhizcRitlkrisBilrlels(v(e|sie

13
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46 Ser |lle Ser Ser Ser |Glu |Glu |lle Val | Pro | Asn 1
47 Ser |Lys |Asp lle Gly |Ser |[Glu 7
48 Ser |Pro |Pro Glu lle Asn &
49 Ser |Pra | Pro Glu [lle [Asn |Thr 7
50 Thr [Asp | Ala Pro |Ser |Phe [Ser 7
B Thr |Glu |Asp |Glu | Leu 5
52 Val |Ala | Thr Glu |[Glu |Val [
53 Val |Leu |Pro Val Pro 5
54 Val |Pre |Gly Glu 4
55 Val Pro | Gly Glu lle Wal &
56 Val |Pro |lle Thr | Pro | Thr 3
57 Val |Pro | Ser Glu 4
58 Val |Val |Pro Pro Phe |Leu |Gln |Pro | Glu 9
59 Val |Val | Val Pra | Pro 5
60 Tyr |Pre |Phe |Pro |Gly |Pro é
&1 Tyr | Pro | Phe Pro |Gly |Pro |lle Pro [
62 Tyr |Pro |Phe |Pro |Gly |Pro |lle | Pro | Asn 9
63 Tyr | Pro | Ser Gly | Ala 5
&4 Tyr | Pre | Val Glu | Pro 5

[0068]  FER2it— WA TR LA S AR SCA T IR 7 T KR B R T LR P 51 Y
T

%2
g EAMITS1 (a2)
4 Asp |Lys |Thr [Glu [lle |Pro | Thr 7
13 lle [Gly [Ser |Glu [Ser |Thr | Glu | Asp | Gin 9
17 lle [Pro |Asn [Pro [lle |Gly )
21 lle |Val [Pre |Asn L
24 Leu | Glu |Asp | Ser |Pro | Glu )
30 Asn [Gln |Glu [GIn |Pro |lle [
3 Asn |Val |[Pro |Gly |[Glu 5
32 Pro |Phe |Pro |Gly |Pro |lle &
51 Thr | Glu | Asp | Glu | Leu 5
57 Val | Pro |Ser | Glu 4
60 Tyr |Pro | Phe | Pro |Gly |Pro 6
63 Tyr | Pro | Ser | Gly | Ala 5

[0069]  #F—LLsuji 7 &t , AR 2> AT LALLZ90.2 g/100 Keal 5.6 g/100 Kcalft)EAF
ETEFHEY AL ZA, IR AT PALZI1L ¢/100 Kcal 2474 ¢/100 Keal

14
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M EAFAE T EFRHA BT AN HARSLTTT 2, IRH AT LLBLZ)2 g/100 Keal £453 g/
100 Keal JEAFET EFHAEGIH .

[0070]  ARSCAFFIIRKAL 5 7] 585 FR A G () HoAd B o — & BC 1 BA A B AR RS ik id
M E TP AR LS T B, IR S RS A SR IR E A K E R AT .

(00711 K443 vT LAIAE N ER B SN YR IE M TR Fe it  7E — 25t 7 Zvp , I A2 &8
JE I IKAT LA A=A B AR 1 B BN Yk IR TR AL, AT AR T4 2 3 A3
B o E— LSt 77 2, 2R DR W) SR IR0 5 KA 1 A I i 1 B ) 28 FL3 - DR UG, 7
— B T R, RN 2R K5 8 1 KT LA ph I H K AR B AL SR JBR RT DL e K A
RGBT AT LLIE S BEoR N 53 O HI 7 AR S5 i

[0072]  ARSCATF 1 /KA TT 12 AR BR il 14 S5 o 78— e STt 7 Serh , %7 E T TR A
A TFRE B BUK R AR . A8 R B B KR R B B RENK R B B 5T . 2 BN “Amano” B A
Amano Enzyme U.S.A. Co., Ltd., Elgin, I117&M3RS .55 A BN & H /KRN 657, 2
A B HE Y RS S 2R AT (Bacillus subtilis) o &5 BER A M E AN “A/NF150),
00054 /g” , IX R — ALY B N2 7E 7. O pH T 60438 7= A= 551007 v I 2 B AH
YRR B & N T AP AR AT LBL T, SR E BENTT LLLZ90.5% 2 291.0% 7K
PAE R, UK fER B R EE T

[0073] i act I WENUK g R (1 o R 7R 2950 °C 22 2960 °C IR BE Rt AT K R A2 — B
INFTA] DA 3RAT 294 96 2210 % W 7K A B o FEART 58 I S8t 77 28 7K A2 — BUIS [T LA 3R 15 206 %
9% BRI FE AE 73— AN ST R KA A2 — B TR LASRAS 297 . 5 96 BRI 7K AR FE o IX FfiK
7K T RT BEAE B 21 /N) 2R 293/

[0074]  FE KA IS 2 B ORFEFAE 2 B pHo FEAR A FF I 7 V5 K pH I T B HORFFEZ)6.5 8
8o LEIRFE St 5 & pHIRFFAELIT. 00

[0075] R 1 OR¥EFILIGHE A B ER E /K B BN B A pH , 1T DAfSE S A A/
S AU A 0 5T P I VA TR 7 7K AR ST B4 pH o SR S SR B R R T p L, T N 213
T B S AN B S R A B e R B B PR AR S AR N T 250 3% 1K
Vo N T PREE B AEPH, AT DUAE NN Bl 2 J1F BRC7E 7K A ik A2 v A8 B 10 96 S0 S8 A BV VUK I W
I pHIA T 2 P R4

[0076]  #FHx 1 B /K Mgk A rh DN 103 VR0 110 1 i v 1) B P DLl o pH-s ta t BlE I 5%
Sz by RN DG 0 N 57 PR B TR 4 i) o 7K A A7) P DL e B 7 3 Ly Bl kv il i .

[0077] R 1 SEhF A DR 8 3 TS 43 K AR D) — B0 T, R K R AT g 2k v DL 2 1B K A
R B RS P IR T LS AE 282 C IR FE N AL BE 2104381 . 8L, Al @ I K i im#h 22
292 °C 1)1 FE 25D RAS g 23 o Wl 2R S S, KA BT CLAEAR - 10 C B B S DL AF
fitio

[0078]  #E—Esiji 7 R, B E BN YR IE LS K iR R B, HAFE 43 K A d 3 RHIR
FEK AR, BIanE B B o A — 28 Si Ty b, SR E SN YR B K g, a5 B
IR BB 53 A1 950038 /R B LA (R BE o 78— B St 7 S, KR A L B R R LR A A u L A
2150038 /KT 2 21, 50038 /K K AT R , 7 — LSt 7 S, KA 1 mT AL 75 BE R i &
I ARG A Z15001E /R 492, 00038 2R T JIK o

[0079]  fE—LLSyti 7 R, B SO 0k IR mT A5 IR AH 43 L se B B 1 T A 43 UK A

15
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HE M/ BR K AR R A KRR S AR BB S T SR, 20% E80 % W HE E i
NIRRT A S TF I BRIy o A — B2 S 7 S8 5 3096 2260 % [ 8 1 =5 i V)R I
B AR T IR 7y o A2 AN S J5 S8, 40 %6 2250 % 1Y H BTSN Yok I 2 k2

\
T o

[0080]  7E—UEsijii 5 H, 20 % F280 % [ £ [ i S AN M SR VB 7 56 8 2R 1 i 5 4 /K i
HEIREK MR A B A AR — St R, 40% 270 % B M IR IR AL 5
BEAR G KEEA REKREA NG AL DR R ,50% 260 %
()R RN W RR T A& 58 B R A R A8 KR AR IR S KRR A B LA A

[0081]  7E—Uesiujii /7 SR, B 1 o S I W R VR B K AR FE /N T-40 %6 I8 3 7K il R T o 7E
N AR T7 SR, & A RN PRI AT UL KR FE /N T-25 % BN 15 % 1358 3 K i B
Mo

[0082]  FE—uLsijif /7 b, E R A ME T L 1g R ATgE A REMPIHKIE/100 Keal . 7E
HAbSLI T B, B FRH G & 413 . 5g 2 214 . 5gE H BN YRR /100 Keal.

[0083] AN SZATAR] HARHR IR (1) A4 , WA SCRT A FF IS TR 4G Wi it FH o] DL ysk 2D 3t s o
I HLT DL e AN A L B T 32 M o AE sy /b, 35 AR T R T RAE A
JIREE T PRI T 2H A HE LB R (1) 48 2 A

[o084] EIFIRMA G LS RP A UAEEA R AOESHE A ERIEAEA RS
MRV TC 3R 7R — S St 77 2, A IR 1] DR S R R IR o 7 S L F A s i 7 B
AT CUEL B /NG R IR KPR 8 7R 20 A W B 1 S 2H 93 o IR /NS B R DK 1T LA R AR AT AE IR B
AR AE— S R, B R GV S AR BT UL g/100 Keal 45
g/100 KcalZZ{t.

[o085]  FERELLSE 7 R, B E SN RIR A S 2R HEA EAS &R e #E
H 5o 3 — P e SR e S 7 R, B M R TR AL & R IR B AR AN K AR e s
Jiti g R, BT R A M YRR A R EER, EA RSN RIFAEA10% £
90% w/wiI LT E IR AR R St 7 R, T A A SN YRR B &1 B E R R, &
H M RIS 225 % E4T5% w/wi b T R IR  /F — S8 ST 5 b, B TR A i
MR AL B S SRR B TSN PR IR AL S 4940 % 22060 % (1) 06 75 S R
[o086]  7E—Hesi S, B 1 TSN PRI 2 AR 0 75 S A TR o A S L St 7 S, A
THEAFREMRIEH O S5, A FREMYRIEAS 210% 22190% w/widE
WA S TR o AR LSt 7 e, B TR BUSE NSRRI R R, R RSN )
RIFEEL25% ELT5% w/wilAE L T & IR  F — St b, B TR A REM YK
P ELE RS ER, A TSN RIRE 5 2140% 2 2160%  w/witTE 00 75 221K -
[0087]  fE—sesii b, B BN YRR AL & e 2 TR o fE — L85 7 S, SR i AE
MRIEEL F 2% BL15% w/wit BRI 4 8 B RSN V) kI A & ) R R S & T
— eSO R, A BN IR A S 214% BL10% w/was g iR, IR Y55 E TN Ik
TS ERRER S E.

[oo88]  fE—HLsi S, B 1 TSN PRI 2 M 2 R o AE — Le Sy S, BR AR
MRIEEL 5 22% B210%  w/wii AR , iR 4 T B R SE A  k s b A & i) B S B R o AE —
He S 7T R, A RSN YRR B 414 % B AI8% w/ Wil IR , AR R 1 RS ke U
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) 5 R
00891 75— LSy K, B 1 SRS I DR 6 U 15— RS Iy o, BB
PRI A 2% B 2915% w/wAERE LR RS DR B 0 S S 7E—
BES 7 e, 2B R IR & 4% B LI10% w/ v KRR R ok
) 5 R

[0090] 75— Sy K b, B 1 IREE R A fr N  7E B S 7 S L BB R
SRR L AT 1% FEL08% w/w S EE R AR 2B 1 RS R A 1 R R
(BRSSP T RS R TR L £ 03% BATY% w/w SR, R R R 0
sk U o ) 2 R

(0091 7S 7 K b, B 1 RS I D oRE 6 f 5 U 1 RS 7 o, BB
IR L A 201 % ZE 298 % w/wil R AR 2B 1 R A ) SR o A S 7
B i I R 1 R TR L A 13% BT w/w R R R 1 R K
) 5 R

[0092] 75— RS 7 K, B 1 RS I DR 6 R 1 RSy o, BB
IR L £ 2401 % ZE 298 % v/ LR AR BB 1 R A ) KB o A B 7
BES i T R 1 R TR AL A 035% BT w/wS U R 1 2 K
) 5 R

[0093] 75— Sy K b, B 1 R I R A ARG  7E B S 7 e, BB R
SRR L AT L% FEL08% w/wI TR AR 2B 1 25 )k A 1 R R
fE—HSSE )T R T  RA R TR L £ 03% BTY% w/w K PR, R R 1 R 0
sk U o ) 2 R

0094 7S 7 K b, B 1 RS I DR A LR RS Iy o, BB
IR L 2200 . 5% ZE294% w/wiL R L4 28 1 S8 M) KB o 4 SR 7
ST R T R KL A 1. 5% BA3.5% w/wdl AR R R
SR U o ) 2 R

[0095] 75— S 7 K, B 1 SRS I DR 6 A O U 1 RS 7 o, BB
IR AL 2200 . 5% ZE294% w/wilt LR L4 28 1 58 ) KB o 4 SR 7
ST R TR R KL A 1. 5% BA3.5% w/ kAR R R
SR U ) 2 R

[0096] 75— ST K b, B 1 RS I DR A A (U 15 RS Iy o, BB
IR AL 27200 5% ZE294% w/wi R LA 28 1 58 ) KB o 4 e SR 7
ST R TR RS KL A 1. 5% BA3.5% w/wE AR IR R
SR U ) 2 R

[0097] 75— S Iy K, B 1 RS I SR 6 A PTG 7 B St 7 e, 26 1 R
SR IRIR AL 290.5% ZE94% w/w T AR AR BB 1 RS R A 1 O
W 7E— e ST T e, B RS R A 291 5% FE03.5% w/wT ARG Mg 2
e R o ) SR

[0098] 75— ST K, B 1 IR IR A A T AR  TE B S T e, R R
SRR B 0T % E920% w/w AR ML AR 1 RS G R A ) 1 R

17
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1E— e sifi 5 ErP, A RSN RFEE S L10% EA1T% w/wREARR, IREEA L%
MU A I B TR

[0099]  fE—HESiji /7 S, 85 1 TS I ) SR U 60 15 i 2R o fE — S8 St 7 b, B AR
MRIEE 5 L5% B 2412% w/wif AR , IR & B S M kI b A & 1 B S LR o fE —
Be S T e, SR A RS M RIS AT% E2410%  w/wiii 8L , 36 5 A RS Mk 5
H SRR -

[0100]  7E—HESiji /7 S, 85 DTS I SRR 60 15 T 2R o fE — S8t )7 b, B 1 5%
MDRIEE EFL13% B210% w/wN AR , IR 4 T B S k5 A & 1 B S LR o 7 —
e S R, TR A RSN SRR AL B 415 % ELI8% w/wiR R MR B Mk U
H SRR -

[0101]  fE—HeSji /7 &b, B AR IR L 3 A 2 R #h o AE— Be St 7 b, R
EMYRIEATLA1.5% BLA8% w/wirE K&, M4 & 1 LSS PR i A 2 1) e s
R o E—SES it P, B E RSN YRR & 23 % B 416% w/wAh AR R 1 isF
U A I B R

[0102]  fE—Hesji /7 2, 85 LS I DRV 15 42 2R o fE — S8 St )7 b, B A A
M ARIREL S L)1 . 5% BLI8% w/wee e R, AR 2 1 P S M ok b A 5 1) B 2 B 1R A
— B T =, R RSN Y RIS 213 % E45% w/wAERR , RIEE A RS MK
P SR .

[0103]  fE—HESiji /7 S, 85 LS I 0 KU 6 5 A 2R o fE — S8t )7 b, B 1 A%
M KIFEAE L12% B218% w/whE =R , IR 48 H LS M PR AL 5 1 e S R R o/ —
B S 5 R, R A RN ISR B 413.5% 416 % w/wiEERR IR YRR A MK
P SR .

[0104]  fE—HESji 77 b, 85 LA DR UE L 5 T 2R o fE — S8 St 7 b, B AR
M AIRELE210.5% B216% w/wH 2R, AR H B BLEE M ok I b A 5 1) B 2 B TR A
—des i 7 b, B A RSN RIS 41 .5% £43.5% w/wH &R R IEE A RSN
VIRIE P ) B E R -

[0105]  7E—dLsujii 7 Rrh , ERAEMEE L ¢ BAT gE A FEMYIKIE/100 Keal.,
PEHAL ST Brp S RS MA S 43,5 e B 44,5 gRA RN YIHKIE/100 Keal,
[0106]  fE—LLsTifi 5 i, EFRA W 520.5 g/100 Keal £2)2.5 g/100 Keal [
AL A LS B ERAAGYEFZ1.3 g/100 Kecal £291.6 Keal 75 &
IR

[0107]  fE—LsTifi 5 B, EFRA W 520.5 g/100 Keal £2)2.5 g/100 Keal
TR AL TS T B, B FRAEMEE 21,3 g/100 Keal £2)1.6 Keal dEL 7
HEMR

[0108] 7R —LEsSTjfi 5 B, EFRAGWHE 5£10.2 g/100 Keal £2)0.5 g/100 Keal 5%
AR A — S5t 7 B, E TR A A 0.1 g/100 Keal ££10.4 g/100 Keal A
R o fE— S8t Brh S RH WA E40.1 ¢/100 Keal ££50.4 g/100 Keal (458 .
sy fh B IR AW 210,08 g/100 Keal ££10.23 g/100 Keal B FFE
R o fE— oS )5 b, S R AW E 210,08 g/100 Keal ££10.20 g/100 Keal 75745
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i o E— BB S 5 R, B TR S5 £10.10 g/100 Keal ££70.15 g/100 Keal HER 4,
R o AE— BB S i 5 R, B IR S5 410,05 g/100 Keal ££50.15 g/100 Keal A
FR AL —LBSEE T R, E IR S S 210,01 g/100 Kecal ££70.09 g/100 Keal 4
R e S i 7 Rh, E IR A E410.02 g/100 Kecal ££50.08 g/100 Keal I fif
FR AL —LBSE T R, E IR S S 410,02 g/100 Kecal ££70.08 g/100 Keal s,
FR AL LS R, E SRS S 410,02 g/100 Kecal ££70.08 g/100 KcalfHH
T 2 -

[0109]  fE—dbsujifi 7 b, EFRAEWEEL0.2 g/100 Kcal ££0.7 g/100 Keal K
TR AL — LS R, ERAEMEETL0.1 g/100 Keal £2)0.4 g/100 Keal i
AR A —SESit 7 R, E R A A 20,1 g/100 Keal ££10.3 g/100 Keal AR
R o AE— BB S i 5 R, B IR S 5 £10.08 g/100 Keal ££70.25 g/100 Keal A5,
FREL AF — s 5 B, B R AW 5 410,08 g/100 Kecal ££J0.2 g/100 Kecal 4%
R o AE—BE S 5 R, B IR S YA £ 210,08 g/100 Keal ££70.15 g/100 Keal BIHE 5
& o AE— BB Sl 5 R, B IR A5 £10.02 g/100 Keal ££70.08 g/100 Keal H &
iz o

[0110]  AAFHAEEA FREMPRIERE FRHEY 0] LA — AN E AR H it A
O T I i AT AR 1R T B2 52 7R o b 2R R0 Y 1) SE A L FE AR B T U7 7 B BRI
TR AR AR IR AR A7) Bl ) ) VRGBS LA S BE R Bk R R S LA A
[0111]  FE—Lesujii 77 b, B 1 IS PR IR T DL E R4 -G M4t a R % BN 2495 %
T 2120% o AE— LSt T F L B E SN YRR AT DU E FRA S PP R A R B LR 298 %
£2412%,

[0112]  7E—desji 7 rp , fEASZATAT ARSI B LR, A LA T ESIER T
B2 2l 2B JCANER [ RS W R IR 18 TR A A W mT e At P B N S8 A o s R R AR
M, FEHE LS R, B IR A AT S RE R TR 5 AR U AR B IS R,
HR A SRR AR B S R a A/ B B A L I B TRER T IR A, 8 E
RN YRR IESE PE T IR , FAE2H A v DAk — 2D By 1 it P 1 o 80 9 3 ik 2> it FH s
(1) 98

[0113] AN TP E FRA A Wb v] LA & 5K Ak A W0 SRR o 5K Ak A0 SR T DL A 47k
A FH AT AT B KA )RR A9 T L0 360 260 0 S SREB T RO SE ] 22 Z WRAG  TRE A
TERT S KORME I [ 25 8 R4 A W0 oK AL B ) =38 8 T DATE 295 82 2925 /100 Keal
Z ) A o AE— BB St 7 R oK BV RN 216 g B 2922 g/ 100 Keal o 75 H At STt
7= RS E NA12 g B 414 g/100 Keal o fE—Lszjifi 7 b, Kb 3% [ 44
FE IR o T L, 7K AR 350 7K RN/ BSCR P 7K R R B K A A 0 |l T 30 5 TV A T vl e R
WS EEFHEY BRI T KRR KA SV A KA B & Al BUR R AL

[0114]  3& F T A SCAE FH R BR K A A 00 R B i) 14 S 45160 45 7K A B350 26 1 L R AR L
SO IR EOK AR ROK B i T BRI SO S E R - A R OK A S R AR
B il A S A8 0,458 DL KB oK V8K« 22 B RIRG 22 20 0 L ROKBE I A M Ko R [
] 25 5 AR T At i 25 W R S ) B LA D REAE ) 5 PR AR E B o HAL 5 3E B K AL B )
(1% A1 IR 1] S 4910, 455 308 5 PR A TRE M S LR S SR L o= SRR ORI L AR T A AR SRR I 5R
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SbE R A AR,

[0115]  ARRAFFHE IR G Wik o] LLAL & 8 TRIR - 8 1 SR IR AT DL A8 A 458 A i
AR & 3 SRR, B an B AR AL FLE B E VB E KSR A KRR E VR IR S v T s
Tt A A FF I AR L E R IR RN R T 2L 8 Aok FLE R ZEY)  FLER 1 43 B A i T L 1]
TR FL B LA ALIE B IS R B 0 ) FLIE B IR GE ) B LI S BR LIS B A
F1 ER PRI B 1 o R T PR () A 2 1 RN T A 1 R AT A T A 1 TR AS) M AT A & o
[0116]  FE—ANsLji 5 E b, 8 FR A G & 1 /R D 58 8 B 1 e At o 78 LAt S it 7 &
B U D S R A RIS K R R A A A BRI K AR B N 204 % B10% o FEHE
S At S FE R, B R SR A KR AR A St 7 R, B TR IR AL S R R L 7
NNt Zrp, B A BORIE AT LA 8 & A R R A% I K

[0117]  7E8 FRA AR B ARSI 7 2, 8 1 TR IR L35 - B 82 3 LL g R LT N B
FLHR ORI B 1 o A — AN SETit 7 S, B E PR IR AL 2940 % £ 2480 % FLiF R H A£)20 %
EL60% BEH .

[0118]  FE—usjifi /7 fHh B FRUAAGME T L ¢B AT gME A FURIE/100 Keal . fEH
s 5 R, BREEMEEL3.5 ¢B44.5 gl EH/100 Keal.

[0119]  FE—esiji 5 o, AR ST IR KIS TR S8 Ma Wi KR A STk 1 = SR
53 0] LAt ME — 1) IR 7 SR R B 0] DL 5 AR Ak O N 1) T8 IR 4L S AT A oAb S 0& 1
JIE 7 BRI P R 4H & sl o AE FE e St 7 S8 TR, A 38 ) R 7 SR VR B FE A ANBR T Zh A0 kit , 41
WIFNE milk fat) JEEH FAE (butter fat) ARG 5T Y SRUR , 491 T f 3 3 ol L B4l
L 5 35 SR FAEL A0 90 o 450 a1 5 DK Y < SR Y S VR DR IV S A VA Yol B el v e R 2%
AETH ~ F LB SR TH  RORE T S S JRRA I JBRAF) T RORF YH = JHIR £ 16 R A Al Rt T S
RRAEAZ R ZINZ2 VR 2 9 5 A B H ve = 158 Ve A 0 T 1) L AN B s S AT AT 2 A o

[0120] 7R —uesujfi y Rvh , B RAAGWE T L1 g/100 Keal £2)10 g/100 Keal BT
B ORI AE— sl B, E R A A B EF L2 g/100 Keal BZ7T g/100 Keal g
U SR o 7E HAh S it 7 Z2 P, IR SR IE AT PLBAZ12.5 ¢/100 Kcal £416 g/100 Kcal )& 47
7 A X HoAth Szt 7 22 vb, BE W SRIE AT LA 293 ¢/100 Kcal 494 ¢/100 Kcal I EAFET
ERAAEYF.

[0121]  7E—Lsjia 7 9, M 0 BONR R IR AL 15 24910 % 22 2935 % AT AR i, REL40 g s B¢
JE 0 e o B — SRS it g S, I PO B SRR B 7 24915 96 22 2930 %6 [P AR e i, R i i i B
JE 0 A o E X At Sty 9, B BN SRR T DAL B 018 %6 & 24925 % I KR AR » AR 4
JE W7 B G o A

[0122]  #E e s &, 2 g W Bl o ) e i, ] g P B e I o Rl B 5 24
2% B L0116 % 1K 3 o 75— Le St 7 S Hp , 22T 1 7 008 o 10 s i, ] g s R o SR U
e il Jl 0 B 2404 %6 22 24912 % [ K 3 o 75— e st 77 S b, 25 T s 7 sl g i e i, oK AR
175 55 i R Sk Y i i 0 5 2496 96 22 24110 % 119 K 9

[0123] 7R e s &, 2 I W Bl o ) e i, vl Mg o B e I ok Rl B 5 24
2% B 2116 % I3 o £ —Le St 7 S rp , 22T 1 7 008 o 1 s i, ] Mg P B o SR U
e il Jl 0 B 2404 %6 22 24912 % [AES i o 75— RSt 77 S b, 26 1 g 7 sl g B i, oK AR
175 55 i R Sk Y i s 0 5 2496 96 22 24910 %6 [T AES VR
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[0124] 7R L e s &, 2 I W Bl o ) e it , ] g P B e YR I ok Rl B 5 24
2% B L0116 % B 20T o AE—LE St 7 S rp , 22T 1R 7 008 o 1 s i, ] Mg 0 R o SR U
TC 1] BB 5 2404 %6 2 2912 % I 2K A0 T o 76— e St 5 &, 22T i 10 B o 1 e i, vl O
75 5% i R SR Y i i 0L 5 2496 %6 22 2410 % [ 2546 ¥

[0125] 7 —L Sty 229, v, RIZEAE M K I S8 T A Ve &5 = B0IRR i AR Ak 4
[ T oyt ) R A TR 2o A T, A R G S 7 S v, ZE A T 48 P AT DL A v TR 25 AL . 7E
FLARSE A A, A AR A3 2 R0, 3 A R A T DL SR i s R s A, F HL T LA T AL A
TR 7 BNE TR A+

[0126] 7 —&L sty 9, AR iy 5l TR IR AL & VTR & 4, FLA0 5 2800 v e H v — e
JHRIR 2 9H o FE — LSt 7 S, IR 7 BTG PR YR B 201 1R 2 LR L A9 ) 2548 i 5
B H I =R 7R e AR ST T SR R IR D BUIE R IR AL A1 1 B 292 1 L B 2K AE
5 R 78 S A S 7 S, BRI BT TR R R DAL B 201 1 B 292 T LE 4 R B
ISR = ES NI

[0127]  FERELL Sy b, B T S 6 D BUIR o3 & &, NG 07 B kI8 vl A & 29 15% 2 24
50% w/whIFEAE I o 78 F- LU st 77 S b, 3 T IR W sl iR o &, M 0 i g TR IR AL 1 £925%
F2940% w/witIFELE I o TE— LSt 7 S, 2T R IR T a0 A, B T B TR YRR
Z130% % £135% w/wil] ZE4E I .

[0128]  FERELL Sy S, B T S G D BUIR o3 & &, NG D7 B R JE vl A & 29 15% 2 24
50% w/wi)HE H I =g v o 7R SR L S R, R T R R B EUIE A i, i D BNR R SR U
B 225% 2 2940% w/wir)HEE H I = lE i AE— 2 sy R R TR B eI S & B
0 B TRORIR AL & £030% 248 2135% w/wit) & H I = g

[0129]  FERELL Sy S, B T S G D B o3 & &, NG 0 3R DR Js vl A & 29 15% 2 24
50% w/whI K I o 75 F- st 7y S b, 3 TR B W sl iR 5 &, M 0 i g ook IR AL 1 £925%
FLA0% w/whI K G0 o 7E— B S 75 ek, T R 8 W EUIE A =, g 1 sl e PR YR A
Z130% % £135% w/wit K 5.

[0130] 7 —bsjii 7 R, B HRA G E L1 g/100 Kcal ££)3 g/100 Keall)ZE4E
T AE LB Szif T Brh B IR A S 41,3 g/100 Keal £412.5 g/100 Keal flZE1E T
EHA S T Brp , B R EWAEA1.7 g/100 Keal £412.1 g/100 Kcal BIZE4E M . 7F
— RS 7 R, ARSCRTIR S A AT DL B TR 2K AL T

[0131]  FEIELLSLHt T R, BEFHRAGWECHIN AT 21 g/100 Keal £££J2.5 g/100 Keal
() A B H V=T o R LA S R B FRA A S 21,3 g/100 Keal ££2.1 g/100
Keal (1A &8 H i — T A AR — D By st 7 B B R G WA 291.6 g/100 Keal
£251.9 g/100 Kcal B 4% H I =8

[0132]  #E—uesitjifiy o, ol OB E R A G PR H L 291 g/100 Keal 2£92.3 g/
100 Kcal R Gl FE LSSt 77 S b, T LUK S R A e il B 5 291 .2 g/100 Keal
212 g/100 Keal [F) K AHRFERELL STt /5 E 1, ] LUK S R H SV H B 5 291 .5
g/100 Kcal &£#)1.8 g/100 Kealft) KT i,

[0133] 7B 5 &, RVE “SEAE M L AR BEH I = 8 i A K S B R TR 5 A4
3 X A R s A T 2 A8 G0, E e S g SR, XTG4 FH T DAL v T R 2 A
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TH o 7E M S AR A, Gn AR AT R X R 45 AT DL SR AR i R s AL, - LT BL AT
ASCAFF I RE T B G Bk IR

[0134]  7E—sesitjti 7 b, e Wi IR Bk IR (8 A G Y S R R 435% B2
55% o FEH A St 77 ZE v, IR T BRI R IR 8 FR A G 4 R LI 2940 % =247 %
[0135]  fEhubsiifi g g ep, v DABCHIE FRAL &4, 76— 2o st 7 b (158 FR AL AW
R ERIZ10% 2 2923 % tHZE LB it R ARSI T R, B FRA AT BRI R
13% 2 2)20% 1] tH 2503t AR, FE AR St 77 R, B FRA Y B R RN A15% 2
£18% n fH KL ALt o

[0136] 7 UL /5 R, I FC S FRAL A 1S B R LI 2110 % 22920 % FHMCT i
Pt AR RS g B, B IR A B R LA 212 % E4)18% m] MCT IR {1t . 34K
TERELE STl R B IR A YRS B 2014 % 22917 % v FAMCT I $ it o

[0137]  fE—LLsTjifi y £, T EL S A A E AW SR B 210% 220%
R G PRIt  7E R sy Rvb B SR AW B RS BRI 2912 % £ 24118 % W] K E il
PEpt AR R Sy R, R A 2013 % B 2916 % 1] H oK S it

[0138]  7E—4Lsijif /7 S, 5 FR 4 A ik o] LA S LCPURASRYR o 75— NS fiti 7 R, B 9%
HEYIHLCPUFAR &4 Al N E /D215 mg/100 Keal, 3f HAIPLAZI5 mg/100 Kcal £
100 mg/100 Keal, SEALiki MZI10 mg/100 Kcal EZ150 mg/100 KcalZE4k . LCPUFAF)EIR
i Sz ) AR5 1B AN PR T-DHA VARA WP IS (18:2 n—6) « v —IERRER (18:3 n—6) \n—-6iR42 1
M E—y —WFEEE (20:3 n—6) ca— WV FEEE (18:3 n—3) W FEIHIES (18:4 n—3) . — T HRVUMS L
(20:4 n-3) . ~HER TLHSER (20:5 n=3) F1 -+ Bk T EE (22:6 n=3) .

[0139]  7E—dLsjii 7 rh , B & 70 E IR A9 I LCPUFART DAL & DHA . 75 — A3t /5 &
5 R 2H A W DHARK B Al 2 /02917 mg/100 Keal, I HATBLAZ)5 mg/100 Keal
E 4175 mg/100 Keal, Bk N Z110 mg/100 Kecal E£)50 mg/100 KcalZsfk.

[0140] 78 55— ALt 7 Z2rh, Fe g iR B SR G2 2 ) LI T7 , '8 97 -5 Wb 78 45 DHA
FIARA 2 . 7E1Z 50t 77 2+ , ARA : DHAFK EE S bb nT DU 291 : 38299 1 1 78 FLARI s it 77 56
H1, ARA:DHAFTEL B A 291 : 28 2941 1.

[0141]  DHAFIARAT] DL R AR, 2 1F R LCPUFAR YR I L A 8B 70 AN 4 06k B2 ) L= A AT fr] 52
JRPER A EAE . 803, DHAFIARA BT DA LLKE kil i T =48

[0142]  ARSCATIR 1A T IS IR A YD AE — L STl 75 28 H i vl DAAL 5 B SR W R U 1 56
W2 22 00 R o B T B ) SR, LR R ARAFAE B 9 B o] DA 4 B I BF L B B8 FIAE A 1
21 i B 3 o BT SRR (BT SR M) A B 2 W AR IR A M BN R T4, e H I8 AL B
AR — LA B 2 /KA A 00 1) R 20 A B A 2 o

[0143]  B-1, 378 SR W& M e BF L BB % L 411 1 93 25 8 2R Fh AL I B K AL B 0 R &4
(Stone BA, Clarke AE. Chemistry and Biology of (1-3)-Beta—-Glucans. London:
Portland Press Ltd; 1993) .B-1, 3% S WH )4k 57 45 M B T-B—1 , 37 SR 1) SR - it
AN, B R AE AL 2 SR, IR TS L — R R TR CAEB-1, 3R B LEMiE M
KIEVEH (Yadomae T., Structure and biological activities of fungal beta—-1,3-
glucans. Yakugaku Zasshi. 2000;120:413-431) .

[0144]  B-1,3-%1 5K M 2 RIRAEAERI 208, A BN LA 15 & P ) T Bk 30 A0 R 1
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AN EE R R BRI B-1, 6-F0 &) BE M BE . B-1,3; 1,6-F M2 S5 A BA (1,3) EH0 7 & B
T AREE , H B 7E (1,6) ROEREIEE . B—1,3; 1, 67 58 A A 3 22 45wy STk 1) S5 Jof 7 26
REWH, (A5 -1, 3B 1) B & M ST 4, ARz B e B-1, 61 2
1) 561 20 B 40 > o ERARIX 2 H A IR 1 — 5B SR W I SR A 5 4, (HL AT BB A7 A — 4L AR 4k . )
un, e REB-H SR EA B (1,6) 73 KA AMIB (1, 3) SCAIX 8, Xt — 2 1 n 1 &
(NN Ay Al =R/S i

[0145]  fi74= B 1 AL BERR T B2 BF (Saccharomyces cerevisiae) HB—7% 5 ¥ B £E 1L FI3 47
TERRIN D81 %) Bl oy T B2 R, FL B R LRG0 3% 12 140 e 26 0 % o T R U5 1) B8] SR B 2
AN R B 2408, H BA WA B-1, 35 BE ) M & B o u B — e, Horp 8
B-1, 6M%EE , & FE @ W H6-8 AN 20 bl oG . S BRI 5 L U6 E T EL P B ) B R BE R R -
(1, 6) —B~D—Hik M 7] 22 Wk — (1, 3) —B—D—-HL e 76 67 4

[0146] Ak, B4 SR HE T 52 R 4F , 3 HASAE LR b = AR 5l 5| g i & 1) A0 IR
K B YS o B SR S N 2 AT LR B FR A S P51 an 22 LEL T B LB H A
JLEEE TR b R 8 e 3G 0 AR N 08 JER AR BT 0 1 T e A A 1) 4 98 I8 5 I R e 44 5 Bl K
SRR R o

[0147]  7F—Sesjfi 7 =, B ML B-1,3; 1, 6% B bl . 7 — L85 fiti y =2 vh ,B-1,3; 1,
6— il 5B U 1 T B BF o 78 IR A A T DA 4 SR B RORE B SR B SR R B 5 B
PGG—%] 5 B (3R —1, 6-B-D—NtL MR i 26 B 31, 3—B-D—bL AR 7 26 B) B HAEAVR A4

[0148]  FE—dEsijifi 7 Kb, EFRA S B-H BRI E N3 ngZR 2417 mg/100 Keal.
TE S — A7 e, BB R 2826 mgE 217 mg/100 Keal,

[0149]  fE—ESLH T S, AR SCHTIR I A JF 18 FR 4L & Wik vl DAL 28 A2 B R s R
“an A BT AR RN E FE AR R A s AR AR AR S T R, ARSI L RN AR AT 2
AR TR AT DA AT RS2 1) o AE BAR R St 5 B, af AR TR AT Ik B AR FLAT B AP (Lactobaci 1 lus
species) , R Z=MEFFH (Lactobacillus rhamnosus) GG (ATCC553103) , AL AT & Fh
(Bifidobacterium species) , KX M (Bifidobacterium longum)BB536 (BL999,
ATCC: BAA-999) , KXW #F #AH1206 (NCIMB: 41382) ,JH XU AT (Bifidobacterium
breve) AH1205 (NCIMB: 41387) ,2% )L X #T & (Bifidobacterium infantis) 35624
(NCIMB: 41003) F1zh¥) XA i FL A0 (Bi fidobacterium animalis subsp. lactis)
BB-12 (DSM No. 10140) siHAEMTLH A

[0150] 4 RAHE, WEFRHEGWTUEELL x 10'E£41.5 x 10" cfuaiEH/100
Keal, ELEL x 10°E 41 x 10° cfuidAF/100 Keal.

[0151]  FE—ANSEHti 7 22, 2 A B AT DU 3 14 B e i MR 1 o A AR ST Y, AR Vs 1 )
R TRTE A  ARTE “ToiE MR B TevE M0 a3 A2 o 2 Fe AE AR i aa AR B AE Y , L 4n i
4y A/ A o XM ICE PRI AR TR AT e O R R RO B DL H A 77 SOR T (R E AT TR
AR 2w 1E E AR R RE J7 . 0] T AR A I8 i A8 B 0T DL R ARAEAE [, & ) Bs it A=
WA IR DR A B, TG 3 R St il e IR O HT ik 2 DL FF K |

[0152]  RSCATIR B A FF IS FRH A WAE —Le STt 77 SR e vl DU & Rl i k. 2R mT LA
A5 A R B a0t B 1) S 5 IR 2k B A T 1 AR R I Ak s D e B ) R 2, dn
FER IR R B I BRI Bk
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[0153]  —Ffral 22 P A= 22 1/ BA 4 ot ] DA LR DAIE B /Mg H B 97 75 SR I = A 21
BRGSO UK R AR, 0, T LE P AERS 4E A R A R R
KA AN, AL — B = S L B L] BeAE AN IR B 4 A8 2 A A o 7 SR ALt
ST AR B AR E TR A IR TR R R A, T2 SR — RV AT 2 (M 4E A R A
YA 5y

[0154]  7ER)LEIRALVE FRA G Y0 St 7 4, &P n] DT IE L AR (HA R T — Fhak
ZRCL N A R BTN 4R B (Wi s FEBEIR I, TPP, — BRI IE %, TTP, £k
PR &, IR 3D 4 R By (B &, IR L IR , PMN, 38 & IR 08 A 1 1R
FAD, ZLB 3, UN B 32) , 4E A By (JB e IR, MR ER , MR , Tk Fie , ORI T i i M 8> — % IR
NAD , HHER B AZ PR , N1 cMN, L BE -3-FR R , 4E2E R Bs- B R A Z IR, 4842 B (LS I, L%
Mg M e, SRR BE) L R (2R L, 2 ) , R AR (R (folic acid) , MR
(folacin) , MEMEA 2 HE) , 4EAE KRB (BhikeR, FAEM G R AR B E LR S e =, &
il WS G R  AEWR A RC BUIRNIER) 44 A (WL RS, BEERAL SE 8 , A A
PR AL TG , 5 FLA R RE NS DT R 1 AL S G, PR BT, WL R, PR B ) , 4EAE 3D (F51blE, IH
FALEE, ELE EKDs, 1,25, - R HYEAERD) L HEARE (L EM, A FMLREE, A& F
M e FIER TG , o~ A= B By ARG , 2L B W) , 4EAE KK (A R Ko, 2R, 2500, 4842 3R Ke, FH
FEZEMR-T, A 2K, FH L ZE R -4, 25, HH O 250 -8, FH JE 25 i - 8H, HH SR 25 -9, FH 2L 2%
FE-9H, FHSLZEE 10, FR L ZEME - 11, H JE 28R - 12, L 280 -13) , IEAR, LI , BB N R &%
HATTHA

[0155]  FEFRAL) L2 5 % 7= i B an s A LI S it 77 S8, 20 & ml DU s AL R (RN IR T
—MERZ R L T Y R E AT A B LA L 2 RRATS R MR A L S A L LR A L R A
B BRATS 25 1 B A% L e R PR ) T ) 0 6 W R ) B PR A RS Tk
B Sk E DR Ak L IEBEER R (BRI R L 2 Ak LR T B BE LB IR B UL B VR
T R R TR B IR R EE B EH B BT B ER B LA A L AL L BRI LB B 2 R T
BN A AR BRI B R IR IR B L ILIR B  EHLAL A W1 B PR ) 1 7 51 14
FTAED BFEATAT AL B P00 £ P 2 S BE FIEE B0

[0156] B ¥ 5 AT LA LA £ i 7 a0 00 Dl B 45 « H I BR 4TS A R . AL B R R A0 L Bl
BE VIR R Ak IR R B T R S TR AR I A RS n B R AL L e LB E SR A
YA A L FTHT , AT DA IS ) 4 28 25 A0 4 )i

[0157]  ARAFFHIE IR G W n] DT A5 — PPl 2 PP DL PR 7, A (E AR T vk
S HE R AT ] B XG vE 7 R T A6 AR AR T AR A R AT AR R T R R
o A FH IR IR 1) 1) SE 51040 358 AE AN B T 2 1 A S ) A7 B AR FR B A PR R SR A L 15 o
JIFREU) AT SR U AR RE B ) 2l T gy R A M 2 A7 O B SR A A7 B A 7
Y A5 B SRE EY) B A B B s B A i a0 A P i R S < TR I S A A AR O
PRV I T B Y BV g Y 5 AR AR L T 0 T YRR R L B A A W R S R b S R
B AR TR B 1R R CAAR 5 B Al FH 40 TR AR 70 T A AR K A8 A o AR Ak 6 g , w7 DA 0
R 7 ) 2R T AR

[0158]  ARAFFIVEFRHE G AT UATIEH AL & — FhELZ Fho] R 1 fe 28 7= i B A e T T R
TN FLACF o 38 1) FLAL TR 8 SE B LR (EANBR T SR B g (B sk B SR EK 5 va-FL A B
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1/ T i R 2 S L AL T AR ST A A SR B 1 55
10, 36 EL % A0 FL A A B0 B A

(0169)  4c & FF 25 F4L AT DA 4 60 25— 25 093 0 34 B v AT
P R0 20 IR L (R T AL LR L1 B0 6. PP B0 6 F R EDTA
S RIR B ).

(0160) x2S FAL AT LB M 60 35— P 2 AR A T TSR AR AT IR 8
4L £ DAY 38 R SR LR L/ R T IAT o fE0 1 R 52 RURB ARG S0 M6 48
AR 22 B4 LG SIS PR ARBTG5 QN (F 6T 4
S LT R PIA TAELTHE B R PTIEF4E S DATEM CHIl— A i — R = 2
IEIRT T R ISR A SRR B A

(0161) Ac A4 FFIIEE 4L 25 W BASR BN 4 5 2 O 25 9550 4L 2 T B
FEEE I TSR B PR VAL T LA R B 952 A TSI T R, AR 20
TR UL DR T A I B OB SRR I BRI K A 2 B 4 e
A0 RSB0 0 B T DM 2012925 /100 Keal 254 o 4R 1119 30 3 FT A
MEILELAT g/100 Keal B4k Bk 1L AMIN R H T LLMAGE 222 6/100 Keal 4.
(0162)  E—/MICHET S b5 )L EE T4 A T B AR T4 2 5 RK
HELI 20109 5 2050 % HYAE A A O, B B R, 9 ) T— 20181 50000 T 491
RN Z910% B 509 HUHEE AL CRIE B Bk DR RUIRGE. 76 55— A S 501, 9
{5 LTS T4 A T L BRI 7205 10 BRI £4010-30% (B4 2 3%
S T — 401 R R T L0 £010-30 % 9B 2 26 76 X — NSz b L
P o 1 D B B K T LA 3L R K PRI  AE S5
S LB AL Ao 0 SO T B T 7405 50 K U B R L 24
20% , 5% T 4L 5K T UL 4920 % A 15

(0163) £ — sl /5 5o, B HRUL 2 IR LT B U7 P T B LI 1 2 74
BRI & RO AALE LT T R R AR T L
AR IKT LA IR B0 B F A S PE AR L B U7 BA SR LR A
CYEYIR dE T S

[0164) £ LS 7 ol A A TF B FRUL AR KR o MK 2L R R T L5 UL
GEH1-3% 476 5 R1E6%) (0L TH AL ALY VR RIS, AR
S 8 5 75 VA BV R 5 TR R o LR WA 2L I B B 7 M % TR R R
75 BLHRORATAN ) (K, 1 JL SR SRR 97 5 BT 45 04 7 42 R0 0, 6 R
FE IR LR (X255, GIELAT ETRRIG (LI B HE I0 1 5 T 25 700

[0165) L4 A% 2 TF 0 K B s 26 70 2L A WOR W DAL Pk T AR i T 5%, B A
PEEHUR EREAR R B S0 S R A A TT R0 2 FR AL it 2L
(1T O 2 PSSR R L) 015 BRI 2206 8 5 5 T 5 00 0 AT 79 B 25
U1 R AL PR 28 €5 0 0 25 9 9 L0 R 40« T DL 28 1 B DL
L R T B (R 68 5 3 36 ) AR £ 0B R il DR I, A6
SIS LA T B R SR B, 4 A A0 A FEDLA S X 2 L 9 A
PLRH AT I A5, 2SS o, A2 R 0 P LA LA S RSO fr 2 5 3N

25



CN 108347984 A ﬁﬁ HH :F; 23/29 T

= (DRT) 12920 % 843 HANME (DV) 1920 % (KR I Bhah , AN T 3% 2 6] () FRANE P g
S P BT B AR NS 8 108 7755 5K, JRL DTk A X 380200

[0166]  Fr A TFHIE 7L A W] LA DL AT L K0 16 AT Ar) T SR A3, ) by oA L s e BV
T BRI A VBRAAR RAAR  A )  rT B AL A AR L B AR R FH B i o A R e S T 5
W B TR G LA S N B LB LR T E TR AN R A LS IR LIRS T
N LR A FLEAT AR I A E FRA A o A TF IS FR 4 A W0 AL FE 9 1 AR mT B A2
HEAEE R 0T, AR A0 B OB 7R IR AR R AL, AR A TR E R AT LA
FRUEAE R BRI R B, ST DAAE S RD Y= S A, B L mT DL DOR 4R T U At . 72
— sy B, E SR A Rk R R VG5 umE 1500 wm, BEARE R VRN
10 pm%E300 um,

[0167]  KRAFFWVEFAGI AT UIEA G ARG R4t a0, A& A 2% 243k
B ) 1 S R YRR 25 % & SR A A VT AN YRS 2 B8 R A L RSy =
IR GV LR A R RL AR N I AR G W) o (R e F AR STt 7 R, B R &
Y] DAL & FEAL T SR 5 28 N RS Y

[0168]  7E—8siif /5 rp , A SCRTIR M) E 7R A WITEA R A R - B A o B B2 1) R AR
R IF H o X 2R FUI BN 52 1 o e Ah , 7 — S T R, 8 SR A R D S A R
FH 3 505 R 1 98 M S S o TR I, 4 A T R o 38 Ak o 0t 2 Lo B T 52 M 1R 7 32 e
AT R 3883 it P G0 A ST A TR AL 2 PDX/GOS FIRE £ T R IR 785 75 4 & W Sk A6 Ak v %
I B R P e A 2R R AR ok A8 5 R 1D 46 1 S B2 PR 7 9

[0169]  FE—esujii /7 R, % E R H brANMA S I 4= 7L BE J5 K61 & PDX/GOS F i
BT R A AT E A GRS B bn /MR P IR 7 F 5t 77 27, 78 B br 4
4 FUJ5 1) H AR IR A STA FF R S PDX/GOS FIRE & T TR AN AR 1 S50 4 ok U
(8 TR G W) AERELE STt 7 R, 76 B 5 T LB LA B J5 , v LA B bR i FH AL
FrPDX/GOSHIE & T BR AER 1 USRI WK IR I S TR &9 o AR SR LL STt 7 R, 85 1 LSS0
VRG] DA AR AN A AN/ B SE B B 1 T AR SR e At St R, B 1 SR
PR DAL B KRR 1 VRS A SCA TP RREH 4 I FL Al A AE — S8 siif y Bevh , B R
PSR A TSNP, LA SRER A S /KR EEA/ 52 EA .

[0170] 7 — LSyt Jy &9, 70t & TR G 2 7 B b MAA G I A4 A0 85 - (R I
FE— LSt 77 R, BTk 77300 Jodad a) B AR MA TR S G T R ASCA T E 774
B HBE Jo R B AR AR 5 T4 LB e B Sk s> B AR AR R i U R

[0171]  FE—8esjif 77 b, A SCRTIR ) E 7R A 048 FIHL s A AR 1) 98 1 [ 87 o TR B, A
ATV R i [ A4 T & A AR SCRTIR 1) 8 B LSS 0k U5 S5 PDX/GOS ARG & T IR 41L&
(108 720 A SR B AR AN AR A R I 28 5 82 8 54 o 91 T, AR i B 14 7 ] A9 A A o 412 5%
11t BR] -1 7 A

[0172]  #E—LL sty 9, T B AR AN 98 14 S B 1) 77 V2 A 4 Tl /il FH L5 oK A6
YIRS R AN YRR IS 7SRV \PDX/GOSHIRE & T BRI R H-& 4, Horh B 1 &0
WISk VR AL A K2 45, BT IR Ik 4H 43 427 SEQ ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ ID
NO 21.SEQ ID NO 24.SEQ ID NO 30.SEQ ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ ID
NO 57.SEQ ID NO 60FASEQ ID NO 63.7F &5 5 R H, Bk&H 7 rl AL & R 1R A TFI 5
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AN dn, A AT DL & R TR A TR ZE /D104 FH AN K AE— L8 st ,20% &
80 % 1) 4E I JIR 2 M W ks 25 KRR 435 3 HL.20 % 2280 % [ 28 11 RSN WSk VA0, 2 se 3 R 1
JiR R KRR 8 A G
[0173]  7E 7 —/NSEht )y S iz 7k A HE m MG HE SR 5, HH20% 280 % M4
RNk IR AL S k4L 2y, HiAw & %6 I SEQ ID NO 4.SEQ ID NO 13.SEQ ID NO 17.SEQ
ID NO 21.SEQ ID NO 24.SEQ ID NO 30.SEQ ID NO 31.SEQ ID NO 32.SEQ ID NO 51.SEQ
ID NO 57.SEQ ID NO 60AISEQ ID NO 6312 L34k, Flidk B 3R 11 2 /054N F AN RE s 7
HIH120% 2280 % (18 1 RN VIR A& 52 3R 1 i 5/ KR L sl L L A
[0174] R A S 5 A, FH T I82b 98 1 S B2 5 V5 B R SR AR 60 15 ok B 3R 1 IR 4EL 43 1)
B IR G, Fo B TR 73U E BE IR & 43 AT 50018 /R LA b (%) 1% B K R o 1E — 1
S T R, T AR A K AR BE R TR 4 AT TE 500 42 200038 Zi% 11 14 3 BBl Y o 78 HoAth Szt 77 &=
T8 98 1 OB ) 5 VA B AR SR B LS AR ST IR IR A 4 8 R A, ok Bk IR 4L
S35 B TS E B KR, HANEL S BE R 5T & 43 A /N T- 20038 ZR B K
[0175]  #E—uEsija 5 A, H AR MATT LR LB MA oAk, 7E— AN 5 o, e fit4h
JUBMME IS FR A G mT DU B LBC 7 « 48 S48 1 JTR4H 73 \PDX/GOSFI A SC A FF I T
o] LA N2 22 ) LI 5w, F Bt — D Hb, B RmT DL B I KU, FF BT DL HR
DA {5 2 b B KA o T 7 V10 50— AN St 77 S b, AL AR SCA TT I R 2H 43 W PDX/GOS il
B TRIEFRAEMREKI.
[0176]  FEEFRAHGWE LB T St T7 S8, i 464 vl LA I B AR 22 ) L P ) 42
RIS, W T B ARG 98 PRI 100 6 2B 356 IR A 5 98 PR 358 993 10 il /D 7] i e 482 A B 4 o 482 30 o
TF AU, 28 TR A W K FLIT , SR A LI ) L T B 7R BGAF DA K ) LEE B MR 7 98
PRSI R A R B A
[0177]  FERELESTE 7 A, AR A TP R it ) H bR AN A HE A B B3 5 PDX/GOS A &
TR ASCA T HVE FRH G YR H AR T BRI 753  fE— L85t 7 2
H AR AR LB )L AE— 50t 7 R, R G2 2 ) LRC 7 B FL
[0178]  BRAE 5 A1 A Bl H A 2 S 41 6 0 b ST 7 AR IR, 75 U a0 AR SC R I
VRER T2 RN BT 4 AT L DA AR U AT
[0179]  ARAFFMTTIERMBA A, ARG 5, v LS T4 B R S B A B R 3]
R = AR ST R P S it 7 SR S AT R RN PR ], DA B AR SCRTIR B 5 40 T8 TR AL S W
ARAR] 55 M) B AT 1) B 23« 4 4 BB PR o
[0180]  F& £ il 7] < it 491 LA G 7 AR A FF 8 FR 4 G W1 — B8 S 7 58, AELAS LR SR 6o
(A ART BR 1] o 25 R8BI AR SCA T B8 FR2H A W B 1 10 6 BH BUSE BR , 78 AR SORCR B3k 3 [l Y
(1) FLAth S5 it g SR T AR U RN DA T 5 52 1T 2 LI o 5 B 150 B 15 5 S i ] — S
IR TR B 5 A28 T 1A 3 BBl ARG et B St 48] i T () BRI 2SR s
[o181] il 771 5 it 441

FIPEAE T AE SR F R LSRR IR F3- 1% S5 it 9] S it g 56
[0182] 3. SZjifslfkdd s

FHFIRZL 53 B4 B Jok 1 S5 it 451
SEQ ID NO 5
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SEQ ID NO 24
SEQ ID NO 33
SEQ ID NO 56
SEQ ID NO 64
SEQ ID NO 13
SEQ ID NO 24
SEQ ID NO 60
[0183]  ZRAFZML 14075 >R H 3R 1) T LR 19 R 2 75 1) STt 9 S T g 22
[0184]  ZR4. SEytfHIfke 4y

FHFJRZL 53 B4 B Jok 0 S5 it 451
SEQ ID NO 13

SEQ ID NO 24

SEQ ID NO 60

SEQ ID NO 5

SEQ ID NO 11

SEQ ID NO 22

SEQ ID NO 25

SEQ ID NO 33

SEQ ID NO 45

SEQ ID NO 46

SEQ ID NO 47

SEQ ID NO 48

SEQ ID NO 52

SEQ ID NO 34

SEQ ID NO 36

SEQ ID NO 61

SEQ ID NO 62

SEQ ID NO 64

[0185]  R2FM T Al B S EASCA T (8 FRAL G W) 0 B 1 R S5 A 0 R UL ) S i A1) S5 it
J7 5 R AT A I BRI B A LA AR B S5 A VIR IR vh B S SR B N B, Lhw/w %
[0186] k2. SEfifsl sz AN R

AR T BRI/ v s
LR 9.94
L-Hi 2 R 7.93
L-8E BR 9.21
L-Rm R R 5.48
L-T5 5% 4.95
L-P% 2R 4.38
L-HKNER 4.05
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L-H =R 2.12
L-t e 2.12
L0 R 1.93
L-H IR R 1.87

[0187] L3t 1 W E AT A TR E FRA SV I R BTEE PDAIR S it 51 5 i
J7 5 A3 A TF IR S IR Y B A LA R ) DA R IR 1 B 2 2 I 2k Ak, PAw/w %1t
[0188]  3&3. Sl B 1 EE U MR

AR T BRZ R/ v %5
L- KA AR 16.16

L- =R 8.05

L- &R 7.87

HE@R N 5.54

L-22 R 4.95

LK 2 % 4.27

H& % 2.12

[0189] R4 fit 1 W E AT A TR E FRA SV I d F BTEE PDACUR ) S it 51 55 i
Ti R RAT AT RS IR ) B T 70 6100 Keal H RS
[0190] R4 Sl B 1 S5 O MR

AR () #100 Kcal
L8R 0.25
L-Hi 2 R 0.20
L-8 g BR 0.23
L-Rm R R 0.14
L-7 2 % 0.12
L& = R 0.11
L-RKNE R 0.10
L-H =R 0.053
L-E iR 0.053
Lt R 0.049
L-H IR R 0.047

[0191] SR 1 W E AT A TR E FRA SV I R BTEE PDACUR D SIE it 51 5 i
Ji R REP AT SRR B T 50 6E100 Keal H IR S
[0192] 385, Sl B 1 S5 MR

AR () £100  Kcal
LR 0.31
L-Hi 2 R 0.24
L4 R 0.28
L-Rm R R 0.17
L- 2% 0.15
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L-P% %R 0.13
L-RNE IR 0.12
L-H =R 0.07
L-E R 0.07
Lt R 0.06
L—F i = R 0.06

[0193] K652 1 nl W AEARSCA T E FRALE W I E 1 ot S A PR R ) S5 i 51 S5 it
Ji RO AT ESEIR R B2 T 50 6E100 Keal H RS
[0194]  386. Sl B S O MR

IR () 100  Kcal
L- R &% 0.41
L- =R 0.20
L- &R 0.20
A el 0.14
L-22 5 BR 0.13
LK 2 0.11
HamR 0.05

(01951 T T A0 7 A% SC AT I EE FRAL 2 e B 5 O IR 5 5
T % AT ATHY R R AT SEAFL00 Keal B FRAL A
[0196] 7. SiIER E TN YIRIE

IR () 100  Kcal
L- R &% 0.50
Lz R 0.28
L- &R 0.24
HE@R N 0.17
L-22 R 0.15
L-FE &R 0.13
HaEmR 0.07

[0197]  DAF 7R 1 228424 160 5 PDX/GOS MG & T BRI & IR 4 -G W 1) 8 R MR IL IV < i
Bsiti 7y %, ¢ HAfE 78100 Keal 378 FRAL S0P 605 B REM /) 1) &
[0198] k8. W EMER T MRS BIE TRALE W E TR L
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B 100 Keal
I
it | B
1S e i () 1.0 7.0
BaTE mo | 2 | 280
BRI 66 (cfu) | 1x10° 1.5x10"
B AL AT Pg) 6 22
Hilliitg) 1.3 7.2
il 7G(g) 0.3 1.2
DHA (g) 4 22
B il 4Bl (mg) 29 17
it 1 (cfu) 0.5 5.0
A% A (IU) 9.60 x 10° | 3.80 x 10°
4E3# D (V) 134 921
#EAE (V) 22 126
HE'E % K (meg) 0.8 5.4
fiti % # (meg) 2.9 18
i F(meg) 63 328
HE'- 3 B6 (meg) 68 420
HE'): 4 B12 (meg) 52 397
i (meg) 0.2 0.9
I i (meg) 690 5881
7 i (meg) 8 66
L) # (meg) 232 1211
HEH: 4 C (mg) 1.4 55
i (mg) 4.9 24
P5(mg) 4.9 43
i (mg) 68 297
H(mg) 54 210
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W(mg) 4.9 34
Ai{mg) 24 88
#img) 82 346
fill(meg) 53 237
P(mg) 89 79
H(mg) 0.7 2.8
fk(meg) 0.7 2.4
fH(meg) 7.2 41

(01991 ZRULHI A5 R 51 I P AT 225 SCik, B E AR T P78 3 R & A1 & Al
T VR SO SCAS AR TR /N1 P L R Rt T S L 3R A5 DL LR ARy
R 51 HFEAR U] A SO 225 TR DR AR O T S S AT E i 25K, FEA KA
AT 225 SCRAA AT B o B N OR B J5U5E T 51 I 2525 SCRR (14 HEAf PR RO R AR AR o
[0200] A8 LA IR 58 B AR & AN TTVERIER T AN AT ISR 7 5 5 (H2 X AE 0 46
RAT 158 W FR) KD o T P ) ] o 3 1P 3 5 7 A R A P 1) T o A B AR, AE AN I T T
FRIBOR SR A7 HE R A 22 T RRRS A B R S D0 5 AR ST E B HR N 53 m] BLEAT i A8 AT
ARA o TIA, NEAZ PR, 25 St 5 SR 75 T AT A s AR 23 ELAf o R, PR ORISR IR RS
ARV FE AN N2 BR e A 5 (R A P 3
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ERIES
<110> Mead Johnson Nutrition Company
120> HERERTRIEFREASY S HE
<130> MJE00428NP
<140> 15/011,797
<160> 64
<170> PatentInhi4<3.5
210> 1
211> 8
<212> PRT
Q13> 4
<400> 1
Ala Ile Asn Pro Ser Lys Glu Asn
1 5
210> 2
211> 5
<212> PRT
Q13> 4
<400> 2
Ala Pro Phe Pro Glu
1 5
<210> 3
211> 6
<212> PRT
Q13>
<400> 3
Asp Ile Gly Ser Glu Ser
1 5
210> 4
Q211> 7
<212> PRT
Q13> 4
<400> 4
Asp Lys Thr Glu Ile Pro Thr
1 5
<210> 5
211> 5
<212> PRT
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Q13> 4

<400> 5

Asp Met Glu Ser Thr
1 5
<210> 6

211> 4

<212> PRT

Q13> 4

<400> 6

Asp Met Pro Ile

1

210> 7

211> 4

<212> PRT

Q13> 4

<400> 7

Asp Val Pro Ser

1

<210> 8

211> 7

<212> PRT

Q13> 4

<400> 8

Glu Thr Ala Pro Val Pro Leu
1 5
210> 9

211> 6

<212> PRT

Q13> 4

<400> 9

Phe Pro Gly Pro Ile Pro
1 5
<210> 10

211> 7

<212> PRT

Q13> 4

<400> 10

Phe Pro Gly Pro Ile Pro Asn
1 5

34



N 108347984 A F 5 * 3/12 T

<210> 11

211> 4

<212> PRT

Q13> 4

<400> 11

Gly Pro Phe Pro

1

<210> 12

211> 4

<212> PRT

Q13> 4

<400> 12

Gly Pro Ile Val

1

<210> 13

211> 9

<212> PRT

Q13> 4

<400> 13

Ile Gly Ser Glu Ser Thr Glu Asp Gln
1 5
<210> 14

211> 8

<212> PRT

Q13> 4

<400> 14

Ile Gly Ser Ser Ser Glu Glu Ser
1 5
<210> 15

211> 9

<212> PRT

Q13>

<400> 15

Ile Gly Ser Ser Ser Glu Glu Ser Ala
1 5
<210> 16

211> 6

<212> PRT

Q13> 4
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<400> 16

Ile Asn Pro Ser Lys Glu
1 5
210> 17

211> 5

<212> PRT

Q13> 4

<400> 17

Ile Pro Asn Pro Ile
1 5
<210> 18

211> 6

<212> PRT

Q13>

<400> 18

Ile Pro Asn Pro Ile Gly
1 5
<210> 19

211> 9

<212> PRT

Q13> 4

<400> 19

Ile Pro Pro Leu Thr Gln Thr Pro Val
1 5
<210> 20

211> 4

<212> PRT

Q13> 4

<400> 20

Ile Thr Ala Pro

1

<210> 21

211> 4

<212> PRT

Q13> 4

<400> 21

Ile Val Pro Asn

1

210> 22
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211> 7

<212> PRT

Q13> 4

<400> 22

Lys His Gln Gly Leu Pro Gln
1 5
<210> 23

211> 5

<212> PRT

Q13> 4

<400> 23

Leu Asp Val Thr Pro
1 5
210> 24

211> 6

<212> PRT

Q13> 4

<400> 24

Leu Glu Asp Ser Pro Glu
1 5
<210> 25

211> 5

<212> PRT

Q13>

<400> 25

Leu Pro Leu Pro Leu
1 5
<210> 26

211> 6

<212> PRT

Q13> 4

<400> 26

Met Glu Ser Thr Glu Val
1 5
210> 27

211> 11

<212> PRT

Q13>

<400> 27
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Met His GIn Pro His Gln Pro Leu Pro Pro Thr
1 5 10
<210> 28

211> 5

<212> PRT

Q13> 4

<400> 28

Asn Ala Val Pro Ile

1 5

<210> 29

211> 5

<212> PRT

Q13> 4

<400> 29

Asn Glu Val Glu Ala

1 5

<210> 30

211> 6

<212> PRT

Q13> 4

<400> 30

Asn Gln Glu Gln Pro Ile
1 5

<210> 31

211> 5

<212> PRT

Q13> 4

<400> 31

Asn Val Pro Gly Glu

1 5

<210> 32

211> 6

<212> PRT

Q13> 4

<400> 32

Pro Phe Pro Gly Pro Ile
1 5

<210> 33

211> 6
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<212> PRT

Q13> 4

<400> 33

Pro Gly Pro Ile Pro Asn
1 5

210> 34

211> 8

<212> PRT

Q13> 4

<400> 34

Pro His Gln Pro Leu Pro Pro Thr
1 5

<210> 35

211> 5

<212> PRT

Q13> 4

<400> 35

Pro Ile Thr Pro Thr

1 5

<210> 36

211> 4

<212> PRT

Q13> 4

<400> 36

Pro Asn Pro Ile

1

210> 37

211> 6

<212> PRT

Q13> 4

<400> 37

Pro Asn Ser Leu Pro Gln
1 5

<210> 38

211> 8

<212> PRT

Q13>

<400> 38

Pro GIn Leu Glu Ile Val Pro Asn
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1 5
<210> 39

211> 7

<212> PRT

Q13> 4

<400> 39

Pro GIn Asn Ile Pro Pro Leu
1 5
<210> 40

211> 6

<212> PRT

Q13> 4

<400> 40

Pro Val Leu Gly Pro Val
1 5
210> 41

211> 4

<212> PRT

Q13> 4

<400> 41

Pro Val Pro Gln

1

210> 42

211> 5

<212> PRT

Q13>

<400> 42

Pro Val Val Val Pro
1 5
<210> 43

211> 6

<212> PRT

Q13> 4

<400> 43

Pro Val Val Val Pro Pro
1 5
<210> 44

211> 11

<212> PRT
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Q13> 4

<400> 44

Ser Ile Gly Ser Ser Ser Glu Glu Ser Ala Glu
1 5 10
<210> 45

Q211> 7

<212> PRT

Q13> 4

<400> 45

Ser Ile Ser Ser Ser Glu Glu

1 5

<210> 46

211> 11

<212> PRT

Q13>

<400> 46

Ser Ile Ser Ser Ser Glu Glu Ile Val Pro Asn
1 5 10
<210> 47

Q211> 7

<212> PRT

Q13> 4

<400> 47

Ser Lys Asp Ile Gly Ser Glu

1 5

<210> 48

211> 6

<212> PRT

Q13> 4

<400> 48

Ser Pro Pro Glu Ile Asn

1 5

<210> 49

Q211> 7

<212> PRT

Q13> 4

<400> 49

Ser Pro Pro Glu Ile Asn Thr

1 5
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N 108347984 A F 7%

10/12 7

<210> 50

Q211> 7

<212> PRT

Q13> 4

<400> 50

Thr Asp Ala Pro Ser Phe Ser
1 5
<210> 51

211> 5

<212> PRT

Q13> 4

<400> 51

Thr Glu Asp Glu Leu
1 5
<210> 52

211> 6

<212> PRT

Q13> 4

<400> 52

Val Ala Thr Glu Glu Val
1 5
<210> 53

211> 5

<212> PRT

Q13>

<400> 53

Val Leu Pro Val Pro
1 5
<210> 54

211> 4

<212> PRT

Q13>

<400> 54

Val Pro Gly Glu

1

<210> 55

211> 6

<212> PRT

Q13> 4
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CN 108347984 A ,? yu % 11/12 11

<400> 55

Val Pro Gly Glu Ile Val
1 5

<210> 56

211> 6

<212> PRT

Q13> 4

<400> 56

Val Pro Ile Thr Pro Thr
1 5

<210> 57

211> 4

<212> PRT

Q13>

<400> 57

Val Pro Ser Glu

1

<210> 58

211> 9

<212> PRT

Q13> 4

<400> 58

Val Val Pro Pro Phe Leu Gln Pro Glu
1 5

<210> 59

211> 5

<212> PRT

Q13> 4

<400> 59

Val Val Val Pro Pro

1 5

<210> 60

211> 6

<212> PRT

Q13> 4

<400> 60

Tyr Pro Phe Pro Gly Pro
1 5

<210> 61
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CN 108347984 A ,? yu % 12/12 11

211> 8

<212> PRT

Q13> 4

<400> 61

Tyr Pro Phe Pro Gly Pro Ile Pro
1 5
<210> 62

211> 9

<212> PRT

Q13> 4

<400> 62

Tyr Pro Phe Pro Gly Pro Ile Pro Asn
1 5
<210> 63

211> 5

<212> PRT

Q13> 4

<400> 63

Tyr Pro Ser Gly Ala
1 5
<210> 64

211> 5

<212> PRT

Q13> 4

<400> 64

Tyr Pro Val Glu Pro
1 5
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