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SWEETENER COMPOSITIONS COMPRISING MOGROSIDES AND USES THEREOF

BACKGROUND
Field
[0001] The present disclosure relates to the fields of chemistry and foods, beverages,
and other ingestible compositions. More specifically, the present disclosure relates to sweetener
compositions comprising siratose for ingestible compositions such as foods and beverages, and

other ingestible or orally administered medicinal products or compositions.

Background Description

[0002] The taste system provides sensory information about the chemical composition
of the external world. Taste transduction is one of the most sophisticated forms of
chemical-triggered sensation in animals. Signaling of taste is found throughout the animal
kingdom, from simple metazoans to the most complex of vertebrates. Mammals are believed to
recognize five basic taste modalities: sweet, bitter, sour, salty, and umami (the taste of
monosodium glutamate, or savory taste), through specific chemosensory receptors and ion
channels located at the surface of taste receptor cells located in taste buds.

[0003] Sweetness is the taste most commonly perceived when eating foods rich in
sugars. Mammals generally perceive sweetness to be a pleasurable sensation, except in excess.
Caloric sweeteners, such as sucrose and fructose, are the prototypical examples of sweet
substances. Although a variety of no-calorie and low-calorie substitutes exist, these caloric
sweeteners are still the predominant means by which comestible products induce the perception of
sweetness upon consumption.

[0004] Metabolic disorders and related conditions, such as obesity, diabetes, and
cardiovascular disease, are major public health concerns throughout the world. And their
prevalence is increasing at alarming rates in almost every developed country. Caloric sweeteners
are a key contributor to this trend, as they are included in various packaged food and beverage
products to make them more palatable to consumers. In many cases, no-calorie or low-calorie
substitutes can be used in foods and beverages in place of sucrose or fructose. Even so, these

compounds impart sweetness differently from caloric sweeteners, and a number of consumers fail
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to view them as suitable alternatives. Moreover, such compounds may be difficult to incorporate
into certain products. In some instances, they may be used as partial replacements for caloric
sweeteners, but their mere presence can cause many consumers to perceive unpleasant off-tastes
including, astringency, bitterness, and metallic and licorice tastes. Thus, lower-calorie sweeteners
face certain challenges to their adoption. Accoridingly, there is a continuing need to discover
sweeteners and sweetener compositions that impart sweetness to food and beverages without
altering their perceived taste in a way that detracts from the pleasure that consumers experience in

eating or drinking products that contain such sweeteners.

SUMMARY

[0005] Some embodiments provided herein relate to a formulation comprising siratose;
and at least one or more of: (i) one or more additional sweetener; (ii) one or more flavoring
modifying compound; or (iii) a flavoring agent.

[0006] In some embodiments, the one or more additional sweeteners may be selected
from the group consisting of: agave inulin, agave nectar, agave syrup, amazake, brazzein, brown
rice syrup, coconut crystals, coconut sugars, coconut syrup, date sugar, fructans (also referred to
as inulin fiber, fructo-oligosaccharides, or oligo-fructose), green stevia powder, stevia rebaudiana,
rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E, rebaudioside F,
rebaudioside I, rebaudioside H, rebaudioside L, rebaudioside K, rebaudioside J, rebaudioside N,
rebaudioside O, rebaudioside M and other sweet stevia-based glycosides, stevioside, stevioside
extracts, honey, Jerusalem artichoke syrup, licorice root, luo han guo (fruit, powder, or extracts),
lucuma (fruit, powder, or extracts), maple sap (including, for example, sap extracted from Acer
saccharum, Acer nigrum, Acer rubrum, Acer saccharinum, Acer platanoides, Acer negundo, Acer
macrophyllum, Acer grandidentatum, Acer glabrum, Acer mono), maple syrup, maple sugar,
walnut sap (including, for example, sap extracted from Juglans cinerea, Juglans nigra, Juglans
ailatifolia, Juglans regia), birch sap (including, for example, sap extracted from Betula papyrifera,
Betula alleghaniensis, Betula lenta, Betula nigra, Betula populifolia, Betula pendula), sycamore
sap (such as, for example, sap extracted from Platanus occidentalis), ironwood sap (such as, for
example, sap extracted from Ostrya virginiana), mascobado, molasses (such as, for example,

blackstrap molasses), molasses sugar, monatin, monellin, cane sugar (also referred to as natural
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sugar, unrefined cane sugar, or sucrose), palm sugar, panocha, piloncillo, rapadura, raw sugar, rice
syrup, sorghum, sorghum syrup, cassava syrup (also referred to as tapioca syrup), thaumatin, yacon
root, malt syrup, barley malt syrup, barley malt powder, beet sugar, cane sugar, crystalline juice
crystals, caramel, carbitol, carob syrup, castor sugar, hydrogenated starch hydrolates, hydrolyzed
can juice, hydrolyzed starch, invert sugar, anethole, arabinogalactan, arrope, syrup, P-4000,
acesulfame potassium (also referred to as acesulfame K or ace-K), alitame (also referred to as
aclame), advantame, aspartame, baiyunoside, neotame, benzamide derivatives, bernadame,
canderel, carrelame and other guanidine-based sweeteners, vegetable fiber, corn sugar, coupling
sugars, curculin, cyclamates, cyclocarioside I, demerara, dextran, dextrin, diastatic malt, dulcin,
sucrol, valzin, dulcoside A, dulcoside B, emulin, enoxolone, maltodextrin, saccharin, estragole,
ethyl maltol, glucin, gluconic acid, glucono-lactone, glucosamine, glucoronic acid, glycerol,
glycine, glycyphillin, glycyrrhizin, glycyrrhetic acid monoglucuronide, golden sugar, yellow
sugar, golden syrup, granulated sugar, gynostemma, hernandulcin, isomerized liquid sugars, jallab,
chicory root dietary fiber, kynurenine derivatives (including N'-formyl-kynurenine, N'-acetyl-
kynurenine, 6-chloro-kynurenine), galactitol, litesse, ligicane, lycasin, lugduname, guanidine,
falernum, mabinlin I, mabinlin II, maltol, maltisorb, maltodextrin, maltotriol, mannosamine,
miraculin, mizuame, other mogrosides (including, for example, mogroside IV, mogroside V,
neomogroside, siamenoside I, and isomogroside IVEg), mukurozioside, nano sugar, naringin
dihydrochalcone, neohesperidine dihydrochalcone, nib sugar, nigero-oligosaccharide, norbu,
orgeat syrup, osladin, pekmez, pentadin, periandrin I, perillaldehyde, perillartine, petphyllum,
phenylalanine, phlomisoside I, phloretin, phlorodizin, phyllodulcin, polyglycitol syrups,
polypodoside A, pterocaryoside A, pterocaryoside B, rebiana, refiners syrup, rub syrup,
rubusoside, selligueain A, shugr, siamenoside I, siraitia grosvenorii, soybean oligosaccharide,
Splenda, SRI oxime V, steviol glycoside, steviolbioside, stevioside, strogins 1, 2, and 4, sucronic
acid, sucrononate, sugar, suosan, phloridzin, superaspartame, tetrasaccharide, threitol, treacle,
trilobtain, tryptophan and derivatives (6-trifluoromethyl-tryptophan, 6-chloro-D-tryptophan),
vanilla sugar, volemitol, birch syrup, aspartame-acesulfame, assugrin, and combinations or blends
of any two or more thereof.

[0007] In some embodiments, the one or more flavor modifying compound is:
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combination thereof. In some embodiments, the foregoing flavor modifying compounds may
optionally be present combination with one or more additional flavor modifying compound. In
some embodiments, the one or more flavor modifying compound is hesperetin dihydrochalcone,
hesperetin dihydrochalcone-4’-O’glucoside, neohesperetin dihydrochalcone, brazzein, hesperidin,
phyllodulcin, naringenin, naringin, phloretin, glucosylated steviol glycosides, (2R,3R)-3-acetoxy-
5,7.4’-trihydroxyflavanone, (2R,3R)-3-acetoxy-5,7,3’-trihydroxy-4’-methoxyflavanone,
rubusosides, thaumatin, monellin, miraculin, glycyrrhizin and comestibly acceptable salts thereof
(such as the mono-ammonium salt), naringin dihydrochalcone, myricetin, nobiletin,
polymethoxyflavones, mixed methoxy- and hydroxyflavones, quercetin, amino acids, or any
combinations thereof.

[0008] In some embodiments, the formulation desecribed herein may be an ingestible
composition. In some embodiments, the ingestible composition may be in the form of a food or
beverage product, an animal feed product, a pharmaceutical composition, a nutritional product, a
dietary supplement, or over-the-counter medication. In some embodiments, the food or beverage
product is for human or animal consumption.

[0009] In some embodiments, the beverage is selected from the group consisting of
sparkling beverages, fruit juices, fruit-flavored juices, juice drinks, nectars, vegetable juices,
vegetable-flavored juices, sports drinks, energy drinks, enhanced water drinks, enhanced water
with vitamins, near water drinks, coconut waters, tea type drinks, coffees, cocoa drinks, beverages
containing milk components, milk alternative beverages, beverages containing cereal extracts and

smoothies.
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[0010] In some embodiments, the beverage product may comprise: citric acid,
phosphoric acid, ascorbic acid, sodium acid sulfate, lactic acid, and/or tartaric acid; caffeine,
quinine, green tea, catechins, polyphenols, green robusta coffee extract, green coffee extract, whey
protein isolate, and/or potassium chloride; caramel color, Red #40, Yellow #5, Yellow #6, Blue
#1, Red #3, purple carrot, black carrot juice, purple sweet potato, vegetable juice, fruit juice, beta
carotene, turmeric curcumin, and/or titanium dioxide; sodium benzoate, potassium benzoate,
potassium sorbate, sodium metabisulfate, sorbic acid, and/or benzoic acid; ascorbic acid, calcium
disodium EDTA, alpha tocopherols, mixed tocopherols, rosemary extract, grape seed extract,
resveratrol, and/or sodium hexametaphosphate; resveratrol, Co-Q10, omega 3 fatty acids,
theanine, choline chloride (citocoline), fibersol, inulin (chicory root), taurine, panax ginseng
extract, guanana extract, ginger extract, L-phenylalanine, L-carnitine, L-tartrate, D-
glucoronolactone, inositol, bioflavonoids, Echinacea, ginko biloba, yerba mate, flax seed oil,
garcinia cambogia rind extract, white tea extract, ribose, milk thistle extract, grape seed extract,
pyrodixine HCI (vitamin B6), cyanoobalamin (vitamin B12), niacinamide (vitamin B3), biotin,
calcium lactate, calcium pantothenate (pantothenic acid), calcium phosphate, calcium carbonate,
chromium chloride, chromium polynicotinate, cupric sulfate, folic acid, ferric pyrophosphate, iron,
magnesium lactate, magnesium carbonate, magnesium sulfate, monopotassium phosphate,
monosodium phosphate, phosphorus, potassium iodide, potassium phosphate, riboflavin, sodium
sulfate, sodium gluconate, sodium polyphosphate, sodium bicarbonate, thiamine mononitrate,
vitamin D3, vitamin A palmitate, zinc gluconate, zinc lactate, and/or zinc sulphate; luteolin,
apigenin, tangeritin quercetin, kaempferol, myricetin, fisetin, galangin, isorhamnetin, pachypodol,
rhamnazin, alpinumisoflavone, di-O-methylalpinumisoflavone, 4'-methyl-alpinumisoflavone,
5,3",4'-trihydroxy-2",2"-dimethylpyrano (5",6":7.8) isoflavone, karanjachromene. taxifolin (or
dihydroquercetin), dihydrokaempferol, furanoflavonols, hesperetin, naringenin, eriodictyol,
homoeriodictyol, catechin, gallocatechin, catechin 3-gallate, gallocatechin 3-gallate, epicatechin,
epigallocatechin, epicatechin 3-gallate, epigallocatechin 3-gallate, theaflavin, proanthocyanidin,
2R,3R-aromadendrin-3-O-acetate,  4’-methoxy  dihydroquercetin-3-O-acetate,  sinensetin,
hexamethoxy quercetogetin, nobiletin, 5,6,7-trimethoxy-2-(4-methoxyphenyl)-4H-chromen-4-
one, heptamethoxyflavone, and/or tangeretin; ester gum, brominated vegetable oil (BVO), or

sucrose acetate isobutyrate (SAIB); sodium citrate, potassium citrate, and/or salt; propylene glycol,
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ethyl alcohol, glycerine, gum Arabic (gum acacia), maltodextrin, modified corn starch, dextrose,
natural flavor, natural flavor with other natural flavors (natural flavor WONF), natural and
artificial flavors, artificial flavor, silicon dioxide, magnesium carbonate, or tricalcium phosphate;
or pectin, xanthan gum, carboxylmethylcellulose (CMC), polysorbate 60, polysorbate 80, medium
chain triglycerides, cellulose gel, cellulose gum, sodium caseinate, modified food starch, gum
Arabic (gum acacia), and/or carrageenan; or any combination thereof.

[0011] In some embodiments, the formulation enhances or supplements the sweetness
of the additional sweetener and/or flavor modulator. In some embdiments, siratose is used in
combination with one or more steviol glycosides, such as rebadioside A, rebaudioside M, and the
like. In some such embodiments, siratose is used in combination with rebaudioside M. In such
formulations, the siratose and rebaudioside M can be present in any suitable weight ratio relative
to each other. In some such embodiments, the weight ratio of siratose to rebaudioside M ranges
from 1:100 to 100:1, or from 1:50 to 50:1, or from 1:20 to 20:1, or from 1:10 to 10:1, or from 1:5
to 5:1, or from 1:3 to 3:1, or from 1:2 to 2:1. In some other embodiments, siratose is used in
combination with monk fruit juice (as a concentrate or in unconcentrated form) or monk fruit
extract. In general, the monk fruit juice or extract contains at least 1 wt% mogroside V, based on
the total weight of solids in the juice or extract. In such formulations, the siratose and the monk
fruit juice or extract can be present in any suitable weight ratio relative to each other. In some
such embodiments, the weight ratio of siratose to monk fruit juice or extract (based on weight of
solids) ranges from 1:100 to 100:1, or from 1:50 to 50:1, or from 1:20 to 20:1, or from 1:10 to
10:1, or from 1:5to 5:1, or from 1:3 to 3:1, or from 1:2 to 2:1. In some other embodiments, siratose
is used in combination with siamenoside I. In such formulations, the siratose and the siamenoside
I can be present in any suitable weight ratio relative to each other. In some such embodiments, the
weight ratio of siratose to siamenoside I ranges from 1:100 to 100:1, or from 1:50 to 50:1, or from
1:20 to 20:1, or from 1:10 to 10:1, or from 1:5 to 5:1, or from 1:3 to 3:1, or from 1:2 to 2:1. In
some other embodiments, siratose is used in combination with compounds that impart or enhance
an umami taste, such as glutamates (for example, MSG), arginates, yeast extracts, purinic
ribonucleotides (for example, inosine monophosphate or guanosine monophosphate), amino acids,

oligopeptides, and the like. Such combinations of siamenoside I with such umami-imparting or
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umami-enhancing ingredients can help impart a more rounded taste to various sweetened goods,
such as sweetened dairy products or dairy analogues.

[0012] In some embodiments, siratose is present in an amount of from 1 ppm to 1000
ppm. In other embodiments, siratose is present in an amount of 50 ppm or less. In yet other
embodiments, siratose is present in an amount of 25 ppm or less.

[0013] In some embodiments, the flavor modifying compound is a compound that
reduces sourness, reduces licorice taste, blockes bitterness, enhance umami, enhance saltiness,
enhance a cooling effect, or any combination of the foregoing. In some embodiments, the flavor
modifying compound is a compound that enhances sweetness.

[0014] In certain aspects, siratose is used to reduce or block the bitter taste of certant
bitter tastants that commonly occur in comestible products. Examples of such bitter tastants
include, but are not limited to, caffeine, vitamins, minerals, potassium chloride, quinine,
nutraceutical compounds, and pharmaceutical compounds. When used in such ways in food
products, beverages, nutraceutical products, or pharmaceutical products, the siratose is present at
concentrations ranging from 1 ppm to 300 ppm, or from 1 ppm to 200 ppm, or from 1 ppm to 100
ppm, or from 1 ppm to 75 ppm, or from 1 ppm to 50 ppm, or from 1 ppm to 40 ppm.

[0015] In certain aspects, siratose is used to reduce a sour taste of certant sour tastants
that commonly occur in comestible products. Examples of such sour tastants include, but are not
limited to, organic acids, such as citric acid, acetic acid, malonic acid, lactic acid, and the like.
When used in such ways in food products or beverages, the siratose is present at concentrations
ranging from 1 ppm to 300 ppm, or from 1 ppm to 200 ppm, or from 1 ppm to 100 ppm, or from
1 ppm to 75 ppm, or from 1 ppm to 50 ppm, or from 1 ppm to 40 ppm.

[0016] In certain aspects, siratose is used to reduce or mask the off tastes of plant
proteins that commonly occur in comestible products, such as meat or dairy analogue products.
Non-limiting examples of plant proteins that impart such off notes include pea protein, soy protein,
nut proteins, and the like. For example, in some embodiments, the off taste is the green note or
the cereal note of pea protein. In some embodiments, the food or beverage product is a dairy
analogue product, such as a plant-based replica of milk, a milk-containing beverage, cheese,
yogurt, kefir, and the like. In some embodiments, the food or beverage product is a meat analogue

product, such as a plant-based replica of beef, pork, lamb, chicken, turkey, goose, goat, fish,
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shellfish, and the like. When used in such ways in food products or beverages, the siratose is
present at concentrations ranging from 1 ppm to 300 ppm, or from 1 ppm to 200 ppm, or from 1
ppm to 100 ppm, or from 1 ppm to 75 ppm, or from 1 ppm to 50 ppm, or from 1 ppm to 40 ppm.

[0017] In certain aspects, siratose is used to enhance a cooling effect or taste, when
used in combination with a cooling compound such as menthol, cubebol, and the like. In some
embodiments thereof, the siratose is used in various oral care products, such as toothpaste,
mouthwash, whitenng products, dentifrices, and the like. When used in such ways, the siratose is
present at concentrations ranging from 1 ppm to 300 ppm, or from 1 ppm to 200 ppm, or from 1
ppm to 100 ppm, or from 1 ppm to 75 ppm, or from 1 ppm to 50 ppm, or from 1 ppm to 40 ppm.

[0018] In certain aspects, siratose is used to reduce or mask a fishy taste, when used in
combination with materials derived from algae or seafood. In some cases, the fishy-tasting
substances are amines or omega-3 fatty acid esters and fatty acid oxidation products thereof. In
some embodiments thereof, the siratose is used in various food or beverage products that contain
algae-derived materials, such as algae-derived proteins, fibers, and the like. When used in such
ways, the siratose is present at concentrations ranging from 1 ppm to 300 ppm, or from 1 ppm to
200 ppm, or from 1 ppm to 100 ppm, or from 1 ppm to 75 ppm, or from 1 ppm to 50 ppm, or from
1 ppm to 40 ppm.

[0019] In certain aspects, siratose is used in combination with one or more flavonoids
to improve the water solubility of the flavonoids. Suitable flavonoids that can benefit from this
combination include, but are not limited to, hesperetin dihydrochalcone, hesperetin
dihydrochalcone-4’-O’glucoside, neohesperetin  dihydrochalcone, hesperidin, naringenin,
naringin,  phloretin, (2R,3R)-3-acetoxy-5,7.,4’-trihydroxyflavanone, (2R,3R)-3-acetoxy-
5,7,3’-trihydroxy-4’-methoxyflavanone, naringin dihydrochalcone, nobiletin, polymethoxy-
flavones, mixed methoxy- and hydroxyflavones, quercetin, amino acids, or any combinations
thereof. When used in such ways, the siratose is present at concentrations ranging from 1 ppm to
300 ppm, or from 1 ppm to 200 ppm, or from 1 ppm to 100 ppm, or from 1 ppm to 75 ppm, or
from 1 ppm to 50 ppm, or from 1 ppm to 40 ppm. In such formulations, the siratose and the
flavonoids can be present in any suitable weight ratio relative to each other. In some such

embodiments, the weight ratio of siratose to the flavonoids ranges from 1:100 to 100:1, or from
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1:50 to 50:1, or from 1:20 to 20:1, or from 1:10 to 10:1, or from 1:5 to 5:1, or from 1:3 to 3:1, or
from 1:2 to 2:1.

[0020] In certain aspects, siratose (as used in any of the combinations or embodiments
set forth herein) can be encapsulated by a suitable comestible encapsulant, such as an encapsulant
based on starch or modified starch. This encapsulation can be carried out by any suitable method,
such as spray drying, extrusion, and the like.

[0021] In addition to the features described above, additional features and variations
will be readily apparent from the following description. It is to be understood that the following
description describes typical alternatives, and is not intended to be limiting in scope. Although this
disclosure is described in various exemplary alternatives and implementation as provided herein,
it should be understood that the various features, aspects, and functionality described in one or
more of the individual alternatives are not limited in their applicability to the particular alternative
with which they are described. Instead, they can be applied alone or in various combinations to
one or more of the other alternatives, whether the alternatives are described or whether the features
are presented as being part of the described alternative. The breadth and scope of the present

disclosure should therefore not be limited by any exemplary alternatives described herein.

DETAILED DESCRIPTION

[0022] Embodiments disclosed herein relate generally to formulations comprising
siratose, optionally in combination with one or more additional sweeteners and/or one or more
flavor modifying compounds. In some embodiments, the formulation comprises the combination
of siratose and optionally one or more additional sweeteners and/or optionally one or more
flavoring agents and/or optionally one or more flavor modifying compounds, including flavor
modifying compounds that can activate the sweet receptor in vitro and impart a sweet taste
enhancement. The formulations described herein can be used in a variety of ingestible or non-
ingestible compositions. In some embodiments, the ingestible composition comprises siratose, one
or more additional sweeterners and optionally one or more flavor modifying compounds. The
present disclosure also relates to formulations comprising siratose that can improve the tastes of
non-caloric or low-caloric natural and/or synthetic, high-potency sweeteners by imparting a more

sugar-like taste or characteristic by utilizing additional natural and/or synthetic sweeteners and/or
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flavor modifying compounds. In some embodiments, the ingestible compositions provide a more
sugar-like temporal profile, including sweetness onset and sweetness linger, and/or a more sugar-

like flavor profile.

[0023] In some embodiments, the ingestible composition can be food or beverage
products.
[0024] In some embodiments, the beverage can be selected from enhanced sparkling

beverages, carbonated soft drinks, fruit juices, fruit-flavored juices, juice drinks, nectars, vegetable
juices, vegetable-flavored juices, sports drinks, energy drinks, enhanced water drinks, enhanced
water with vitamins, near water drinks, coconut waters, tea-type drinks, coffees, cocoa drinks,
beverages containing milk components, milk alternative beverages, beverages containing cereal
extracts, and smoothies.

[0025] In some embodiments, the composition can be an animal feed product or animal
feed ingredient.

[0026] In some embodiments, the ingestible composition can be pharmaceutical
products, nutritional products, dietary supplements, or over-the-counter medications. In some
embodiments, the non-ingestible composition can be oral care products, hygienic or cosmetic
products.

[0027] These and other embodiments, advantages, and features of the present
disclosure are provided in part in the description that follows, and in part will be obvious from the
description, or may be learned by practice of the embodiments disclosed herein. It is to be
understood that both the foregoing general description and the following detailed description are

exemplary and explanatory only and are not restrictive of the embodiments as described.

Definitions

[0028] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as is commonly understood by one of ordinary skill in the art to which this
disclosure belongs. All patents, applications, published applications, and other publications are
incorporated by reference in their entirety. In the event that there is a plurality of definitions for a

term herein, those in this section prevail unless stated otherwise.
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[0029] The terms “a” and “an” do not denote a limitation of quantity, but rather denote
the presence of at least one of the referenced item. The term “or” or “and/or” is used as a function
word to indicate that two words or expressions are to be taken together or individually. The terms
“comprising”, “having”, “including”, and “containing” are to be construed as open-ended terms
(for example, meaning “including, but not limited to”’). The endpoints of all ranges directed to the
same component or property are inclusive and independently combinable.

[0030] “Salt” refers to a salt of a compound, which possesses the desired activity of
the parent compound. Such salts include: (1) acid addition salts, formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or
formed with organic acids such as acetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid,
malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,
1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid,
4-chlorobenzenesulfonic  acid,  2-naphthalenesulfonic  acid, 4-toluenesulfonic  acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid,
3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and
the like; or (2) salts formed when an acidic proton present in the parent compound is replaced by
a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with
an organic base such as ethanolamine, diethanolamine, triethanolamine, N-methylglucamine and
the like.

[0031] “Ingestibly acceptably salt” refers to a salt that are generally recognized as safe
for consumption by humans or animals.

[0032] “Solvate” means a compound formed by solvation (the combination of solvent
molecules with molecules or ions of the solute), or an aggregate that consists of a solute ion or
molecule, for example, a compound described herein, with one or more solvent molecules. When
water is the solvent, the corresponding solvate is “hydrate”.

[0033] “Vehicle” refers to a diluent, adjuvant, excipient or carrier with which a

compound is combined.
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[0034] As used herein, an “ingestible composition” includes any substance that, either
alone or together with another substance, can be taken by mouth whether intended for consumption
or not. The ingestible composition includes both “food or beverage products” and “non-edible
products”. By “food or beverage products”, it is meant any edible product intended for
consumption by humans or animals, including solids, semi-solids, or liquids (e.g., beverages).
Ingestible compositions can also include supplements, nutraceuticals, functional food products
(e.g., any fresh or processed food claimed to have a health-promoting and/or disease-preventing
properties beyond the basic nutritional function of supplying nutrients), pharmaceutical and over
the counter medications. The term “non-edible products” includes any product or composition that
can be taken into the mouth by humans or animals for purposes other than consumption. For
example, the non-edible product includes oral care products such as dentifrices and mouthwashes,
cosmetic products such as sweetened lip balms and other personal care products that may or may
not contain any sweetener.

[0035] As used herein, “animal” includes mammals, birds, fish, reptiles, and
amphibians. Examples of animals include pets, livestock, ruminants, and non-ruminants.

[0036] A “pet” is any animal kept for companionship or protection purposes and may
include dogs, cats, rabbits, reptiles, tropical fish, frogs, rodents (including rats, mice, hamsters,
gerbils, and guinea pigs), potbellied pigs, and birds (including finches, canaries, and parrots). In
some cases, pets may also act as working animals or sporting animals.

[0037] “Livestock” refers to domesticated animals that are raised to produce food such
as meat, poultry, eggs, or dairy; to produce fiber and wearable material such as wool, fur, hair, or
leather; or to perform work such as providing transportation for people or goods. Examples of
livestock include, but are not limited to, cattle, horses, sheep, pigs, and chickens.

[0038] A “ruminant” is an animal that possesses a specialized stomach called a
“rumen,” wherein plant-based food is fermented through bacterial action prior to further digestion.
Food that has been ingested and fermented may be regurgitated and chewed again prior to the
completion of digestion. The stomachs of ruminant mammals have four chambers. Ruminant
animals include, but are not limited to, cows, goats, and sheep. “Non-ruminant” or “monogastric”
animals, meanwhile, have stomachs with only a single compartment. Non-ruminant animals may

be herbivores, omnivores, or carnivores.
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[0039] In some embodiments, the ingestible composition is prepared for animal
consumption as an animal feed product, or as an ingredient in animal feed. As used herein, “animal
feed” means a product or composition of primarily biological origin that can be consumed by an
animal and that provides nutrition for that animal. An animal feed may be a “compound feed” that
is blended from multiple raw materials and is generally formulated to meet the specific needs of a
target animal. An animal feed product can include pellets, cakes, meal, crumbles, granules, drinks,
slurries, slops, and so forth. An animal feed can be supplemented with vitamins, minerals,
preservatives, antibiotics, amino acids, pigments, and other additives; these supplements may be
supplied as part of a commercial feed or as additives used by farmers, ranchers, and herders on
grains purchased or grown separately.

[0040] An “ingestibly acceptable carrier or excipient” is a medium and/or composition
that is used to prepare a desired dispersed dosage form of the inventive compound, in order to
administer the inventive compound in a dispersed/diluted form, so that the biological effectiveness
of the inventive compound is maximized. The medium and/or composition may be in any form
depending on the intended use of a product, e.g., solid, semi-solid, liquid, paste, gel, lotion, cream,
foamy material, suspension, solution, or any combinations thereof (such as a liquid containing
solid contents). Ingestibly acceptable carriers includes many common food ingredients, such as
water at neutral, acidic, or basic pH, fruit or vegetable juices, vinegar, marinades, beer, wine,
natural water/fat emulsions such as milk or condensed milk, edible oils and shortenings, fatty acids
and their alkyl esters, low molecular weight oligomers of propylene glycol, glyceryl esters of fatty
acids, and dispersions or emulsions of such hydrophobic substances in aqueous media, salts such
as sodium chloride, polysaccharides for example (but not limited to) maltodextrins, dextrin, Inulin,
dextrates, polydextrose, other carbohydrates, for example (but not limited to) starch, wheat flour,
corn flour, rice flour, rice starch, tapioca flour, tapioca starch, potato flour, potato starch, other
flours and starches, soy flour, soy meal or other soy products, , solvents such as ethanol, solid
edible diluents such as vegetable powders or flours, or other liquid vehicles; dispersion or
suspension aids; surface active agents; isotonic agents; thickening or emulsifying agents,
preservatives; solid binders; lubricants and the like.

[0041] According to the present disclosure, a chemosensory receptor can be any

receptor associated with chemosensory sensation or chemosensory ligand triggered signal
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transduction, e.g., via taste receptors or taste related receptors expressed in taste bud or internal
organs of the body, such as gastrointestinal tract, etc. In some embodiments, a chemosensory
receptor is a receptor that belongs to the 7-transmembrane receptor superfamily or G
protein-coupled receptors (GPCRs). In another embodiment, a chemosensory receptor is a receptor
carrying out signal transduction via one or more G proteins. In yet another embodiment, a
chemosensory receptor is a receptor that belongs to family C or class C of GPCRs. In yet another
embodiment, a chemosensory receptor is a receptor that belongs to the T1R family. In yet another
embodiment, a chemosensory receptor is a receptor of TIR1, T1R2, T1R3, or their equivalences
or variances or a combination thereof. In still another embodiment, a chemosensory receptor is a
hetero-dimer of T1R2 and T1R3, or their equivalences or variances.

[0042] A “sweetener”’, “sweet flavoring agent”, “sweet flavor entity”, or “sweet
compound” herein refers to a compound or ingestibly acceptable salt thereof that elicits a
detectable sweet flavor in a subject, e.g., fructose or a compound that activates a TIR2/T1R3
receptor in vitro.

[0043] A “flavor modifying compound” or “flavor modifier” or “flavor modifying
agent” herein refers to a compound or the ingestibly acceptable salt or solvate thereof that
modulates, including enhancing or potentiating, and/or inducing, the tastes of a flavoring agent in
an animal or a human. An example of a flavor modifying compound is a sweet flavor enhancer.

[0044] A “flavoring” or “flavoring agent” herein refers to a compound or the ingestibly
acceptable salt or solvate thereof that induces a flavor or taste in an animal or a human. The
flavoring agent can be natural, semi-synthetic, or synthetic.

[0045] A “flavor enhancer” herein refers to a compound or ingestibly acceptable salt
thereof that enhances and/or multiplies the tastes of a flavoring agent, or an ingestible composition
comprising the flavoring agent.

[0046] An “enhancer” herein refers to a compound, or an ingestibly acceptable salt or
solvate thereof that modulates (increases) a flavor (e.g., sweetness) or the activation of a particular
receptor, preferably the chemosensory, e.g., TIR2/T1R3 receptor.

[0047] A “flavor” herein refers to the perception of taste in a subject, which include

sweet, sour, salty, bitter and umami. The subject may be a human or an animal.
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[0048] A “sweet flavor modifier” or “sweet flavor modifying agent” herein refers to a
compound or ingestibly acceptable salt or solvate thereof that modulates, including enhancing or
potentiating, inducing, or blocking, the sweet taste of a sweet flavoring agents in an animal or a
human. The sweet flavor modifier includes both sweet flavor enhancer and sweet flavoring agent.

[0049] A “sweet flavor enhancer” or “sweet flavor enhancing agent” herein refers to
an enhancer of a sweet flavor wherein the term enhancer is the same as defined above.

[0050] A “sweet flavor modulating amount” herein refers to an amount of a flavor
modifying compound that is sufficient to alter (either increase or decrease) sweet taste in an
ingestible composition, or a precursor thereof, sufficiently to be perceived by a human subject. In
many embodiments of the disclosure, at least about 0.001 ppm of the present compound would
need to be present in order for most human subjects to perceive a modulation of the sweet flavor
of an ingestible composition comprising the present compound. A broad range of concentration
that would typically be employed in order to economically provide a desirable degree of sweet
flavor modulation can be from about 0.001 ppm to 10,000 ppm, or a narrow range from about 0.1
ppm to about 1,000 ppm. Alternative ranges of sweet flavor modulating amounts can be from about
0.01 ppm to about 3,000 ppm, from about 0.05 ppm to about 1,500 ppm, from about 0.1 ppm to
about 500 ppm, or from about 0.1 ppm to about 300 ppm.

[0051] A “sweet flavor enhancing amount” herein refers to an amount of a compound
that is sufficient to enhance the taste of flavoring agents, e.g., fructose, in an ingestible
composition, as perceived by an animal or a human. A broad range of a sweet flavor enhancing
amount can be from about 0.001 ppm to 100 ppm, or a narrow range from about 0.1 ppm to about
10 ppm. Alternative ranges of sweet flavor enhancing amounts can be from about 0.01 ppm to
about 30 ppm, from about 0.05 ppm to about 15 ppm, from about 0.1 ppm to about 5 ppm, or from
about 0.1 ppm to about 3 ppm. In some embodiments, sweet flavor enhancing amount is the
amount corresponding to ligand enhancing concentration(s) of a sweet flavor enhancer of the
present disclosure.

[0052] A “sweet receptor modulating amount” herein refers to an amount of a
compound that is sufficient to modulate (activate, enhance or block) a sweet taste receptor protein.
In many embodiments of the disclosure, a sweet receptor modulating amount is at least about 10

nM, or at least about 100 nM (for example, about 0.1 uM), or at least about 1 uM, or at least about
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10 uM. A "T1R2/T1R3 receptor modulating or activating amount" is an amount of compound that
is sufficient to modulate or activate a TIR2/T1R3 receptor. A “sweet receptor” is a taste receptor
that can be modulated by a sweet compound. Preferably a sweet receptor is a G protein coupled
receptor, and more preferably the sweet receptor is a TIR2/T1R3 receptor.

[0053] The “sugar-like” characteristics of the compounds of the present disclosure
include any characteristic similar to that of sucrose and include, but are not limited to, maximal
response, flavor profile, temporal profile, adaptation behavior, mouthfeel, concentration/response
function, tastant/and flavor/sweet taste interactions, spatial pattern selectivity, and temperature
effects. These characteristics are dimensions in which the taste of sucrose is different from the
tastes of other compounds. Of these, the flavor profile and temporal profile are particularly
important. In a single tasting of a sweet food or beverage, differences (1) in the attributes that
constitute a sweetener's flavor profile and (2) in the rates of sweetness onset and dissipation, which
constitute a sweetener's temporal profile, between those observed for sucrose and other compounds

can be noted.

Siratose Compositons

[0054] The embodiments disclosed herein are directed to compositions comprising
siratose.  Siratose and its preparation has been described in U.S. Patent Publication No.
2017/0119032, the contents of which are incorporated by reference in its entirety. Siratose has the

structure (1) provided below.
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[0055] In some embodiments, siratose (according to any of the embodiments set forth
above) is present in an amount from about 0.1% to about 12% by weight. In some embodiments,
siratose is present in an amount from about 0.2% to about 10% by weight. In some embodiments,
siratose is present in an amount from about 0.3% to about 8% by weight. In some embodiments,
siratose is present in an amount from about 0.4% to about 6% by weight. In some embodiments,
siratose is present in an amount from about 0.5% to about 5% by weight. In some embodiments,
siratose 1s present in an amount from about 1% to about 2% by weight. In some embodiments,
siratose is present in an amount from about 0.1% to about 5% by weight. In some embodiments,
siratose is present in an amount from about 0.1% to about 4% by weight. In some embodiments,
siratose is present in an amount from about 0.1% to about 3% by weight. In some embodiments,
siratose is present in an amount from about 0.1% to about 2% by weight. In some embodiments,
siratose is present in an amount from about 0.1% to about 1% by weight. In some embodiments,
siratose is present in an amount from about 0.1% to about 0.5% by weight. In some embodiments,
siratose is present in an amount from about 0.5% to about 10% by weight. In some embodiments,
siratose is present in an amount from about 2% to about 8% by weight.

[0056] In some other embodiments, siratose is present in an amount from 10 ppm to
1000 ppm. In some embodiments, siratose is present in an amount from 20 ppm to 800 ppm. In
some embodiments, siratose is present in an amount from 30 ppm to 600 ppm. In some
embodiments, siratose is present in an amount from 40 ppm to 500 ppm. In some embodiments,
siratose is present in an amount from 50 ppm to 400 ppm. In some embodiments, siratose is present
in an amount from 50 ppm to 300 ppm. In some embodiments, siratose is present in an amount
from 50 ppm to 200 ppm. In some embodiments, siratose is present in an amount from 50 ppm to
150 ppm.

[0057] In some embodiments, the compositions provided herein may further comprise
an additional sweetener such as a sweetener described in detail below. In some embodiments, the
additional sweetener is present in an amount from about 0.1% to about 12% by weight. In some
embodiments, the additional sweetener is present in an amount from about 0.2% to about 10% by
weight. In some embodiments, the additional sweetener is present in an amount from about 0.3%
to about 8% by weight. In some embodiments, the additional sweetener is present in an amount

from about 0.4% to about 6% by weight. In some embodiments, the additional sweetener is present
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in an amount from about 0.5% to about 5% by weight. In some embodiments, the additional
sweetener is present in an amount from about 1% to about 2% by weight. In some embodiments,
the additional sweetener is present in an amount from about 0.1% to about 5% by weight. In some
embodiments, the additional sweetener is present in an amount from about 0.1% to about 4% by
weight. In some embodiments, the additional sweetener is present in an amount from about 0.1%
to about 3% by weight. In some embodiments, the additional sweetener is present in an amount
from about 0.1% to about 2% by weight. In some embodiments, the additional sweetener is present
in an amount from about 0.1% to about 1% by weight. In some embodiments, the additional
sweetener is present in an amount from about 0.1% to about 0.5% by weight. In some
embodiments, the additional sweetener is present in an amount from about 0.5% to about 10% by
weight. In some embodiments, the additional sweetener is present in an amount from about 2% to
about 8% by weight.

[0058] In some embodiments, the compositions provided herein may yet further
include one or more flavor modifying compound as described in detail below. The flavor-
modifying compounds can be present in any suitable amount. In some embodiments, the flavor-
modifying compounds are present in an amount sufficient to enhance the taste (e.g., enhance the
sweetness, reduce the sourness, or reduce the bitterness) of the compositions. Thus, in some
embodiments, the compositions provided here comprise the flavor modifying compound in a
concentration no greater than 200 ppm, or no greater than 150 ppm, or no greater than 100 ppm,
or no greater than 50 ppm, or no greater than 40 ppm, or no greater than 30 ppm, or no greater than
20 ppm. In some embodiments, the flavor-modifying compound is present in a minimum amount,
such as 1 ppm or 5 ppm.

[0059] In some embodiments, the composition comprises the flavor modifying
compound in a concentration ranging from 1 ppm to 200 ppm, or from 1 ppm to 150 ppm, or from
1 ppm to 100 ppm, or from 1 ppm to 50 ppm, or from 1 ppm to 40 ppm, or from 1 ppm to 30 ppm,
or from 1 ppm to 20 ppm, or from 5 ppm to 200 ppm, or from 5 ppm to 150 ppm, or from 5 ppm
to 100 ppm, or from 5 ppm to 50 ppm, or from 5 ppm to 40 ppm, or from 5 ppm to 30 ppm, or
from 5 ppm to 20 ppm. In some embodiments, the amount of one or more flavor modifying

compound in the compositon may be about 0.001 ppm to about 100 ppm, about 0.1 ppm to about
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10 ppm, about 0.01 ppm to about 30 ppm, from about 0.05 ppm to about 15 ppm, from about 0.1
ppm to about 5 ppm, or from about 0.1 ppm to about 3 ppm.

[0060] In some embodiments, both a flavor modifying compound and the additional
sweetner are present and are in a ratio of about 1:100,000 to 100,000:1, or any ratio in between. In
some embodiments, the flavor modifying compound and the additional sweetener are present in a
ratio of about 1:90,000, about 1:80,000, about 1:70,000, about 1:60,000, about 1:50,000, about
1:40,000, about 1:30,000, about 1:20,000, about 1:10,000, about 1:9,000, about 1:8,000, about
1:7,000, about 1:6,000, about 1:5,000, about 1:4,000, about 1:3,000, about 1:2,000, about 1:1,000,
about 1:900, about 1:800, about 1:700, about 1:600, about 1:500, about 1:450, about 1:400, about
1:350, about 1:300, about 1:250, about 1:200, about 1:150, about 1:100, about 1:90, about 1:85,
about 1:80, about 1:75, about 1:70, about 1:65, about 1:60, about 1:55, about 1:50, about 1:45,
about 1:40, about 1:35, about 1:30, about 1:25, about 1:20, about 1:19, about 1:18, about 1:17,
about 1:16, about 1:15, about 1:14, about 1:13, about 1:12, about 1:11, about 1:10, about 1:9, about
1:8, about 1:7, about 1:6, about 1:5, about 1:4, about 1:3, about 1:2, about 1:1, about 2:1, about
3:1, about 4:1, about 5:1, about 6:1, about 7:1, about 8:1, about 9:1, about 10:1, about 11:1, about
12:1, about 13:1, about 14:1, about 15:1, about 16:1, about 17:1, about 18:1, about 19:1, about
20:1, about 25:1, about 30:1, about 35:1, about 40:1, about 45:1, about 50:1, about 55:1, about
60:1, about 65:1, about 70:1, about 75:1, about 80:1, about 85:1, about 90:1, about 95:1, about
100:1, about 150:1, about 200:1, about 250:1, about 300:1, about 350:1, about 400:1, about 450:1,
about 500:1, about 600:1, about 700:1, about 800:1, about 900:1, about 1,000:1, about 2,000:1,
about 3,000:1, about 4,000:1, about 5,000:1, about 6,000:1, about 7,000:1, about 8000:1, about
9,000:1, about 10,000:1, about 20,000:1, about 30,000:1, about 40,000:1, about 50,000:1, about
60,000:1, about 70,000:1, about 80,000:1, about 90,000:1, about 100,000:1, or any ratio in
between.

[0061] In some embodiments, siratose and the additional sweetener are present in a
weight ratio of about 1:100,000 to 100,000:1, or any ratio in between. In some embodiments,
siratose and the additional sweetener are present in a ratio of about 1:90,000, about 1:80,000, about
1:70,000, about 1:60,000, about 1:50,000, about 1:40,000, about 1:30,000, about 1:20,000, about
1:10,000, about 1:9,000, about 1:8,000, about 1:7,000, about 1:6,000, about 1:5,000, about
1:4,000, about 1:3,000, about 1:2,000, about 1:1,000, about 1:900, about 1:800, about 1:700, about
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1:600, about 1:500, about 1:450, about 1:400, about 1:350, about 1:300, about 1:250, about 1:200,
about 1:150, about 1:100, about 1:90, about 1:85, about 1:80, about 1:75, about 1:70, about 1:65,
about 1:60, about 1:55, about 1:50, about 1:45, about 1:40, about 1:35, about 1:30, about 1:25,
about 1:20, about 1:19, about 1:18, about 1:17, about 1:16, about 1:15, about 1:14, about 1:13,
about 1:12, about 1:11, about 1:10, about 1:9, about 1:8, about 1:7, about 1:6, about 1:5, about 1:4,
about 1:3, about 1:2, about 1:1, about 2:1, about 3:1, about 4:1, about 5:1, about 6:1, about 7:1,
about 8:1, about 9:1, about 10:1, about 11:1, about 12:1, about 13:1, about 14:1, about 15:1, about
16:1, about 17:1, about 18:1, about 19:1, about 20:1, about 25:1, about 30:1, about 35:1, about
40:1, about 45:1, about 50:1, about 55:1, about 60:1, about 65:1, about 70:1, about 75:1, about
80:1, about 85:1, about 90:1, about 95:1, about 100:1, about 150:1, about 200:1, about 250:1, about
300:1, about 350:1, about 400:1, about 450:1, about 500:1, about 600:1, about 700:1, about 800:1,
about 900:1, about 1,000:1, about 2,000:1, about 3,000:1, about 4,000:1, about 5,000:1, about
6,000:1, about 7,000:1, about 8000:1, about 9,000:1, about 10,000:1, about 20,000:1, about
30,000:1, about 40,000:1, about 50,000:1, about 60,000:1, about 70,000:1, about 80,000:1, about
90,000:1, about 100,000:1, or any ratio in between.

[0062] In some embodiments, siratose and the flavor modifying compound are present
in a weight ratio of about 1:100,000 to 100,000:1, or any ratio in between. In some embodiments,
siratose and the flavor modifying compound are present in a ratio of about 1:90,000, about
1:80,000, about 1:70,000, about 1:60,000, about 1:50,000, about 1:40,000, about 1:30,000, about
1:20,000, about 1:10,000, about 1:9,000, about 1:8,000, about 1:7,000, about 1:6,000, about
1:5,000, about 1:4,000, about 1:3,000, about 1:2,000, about 1:1,000, about 1:900, about 1:800,
about 1:700, about 1:600, about 1:500, about 1:450, about 1:400, about 1:350, about 1:300, about
1:250, about 1:200, about 1:150, about 1:100, about 1:90, about 1:85, about 1:80, about 1:75, about
1:70, about 1:65, about 1:60, about 1:55, about 1:50, about 1:45, about 1:40, about 1:35, about
1:30, about 1:25, about 1:20, about 1:19, about 1:18, about 1:17, about 1:16, about 1:15, about
1:14, about 1:13, about 1:12, about 1:11, about 1:10, about 1:9, about 1:8, about 1:7, about 1:6,
about 1:5, about 1:4, about 1:3, about 1:2, about 1:1, about 2:1, about 3:1, about 4:1, about 5:1,
about 6:1, about 7:1, about 8:1, about 9:1, about 10:1, about 11:1, about 12:1, about 13:1, about
14:1, about 15:1, about 16:1, about 17:1, about 18:1, about 19:1, about 20:1, about 25:1, about
30:1, about 35:1, about 40:1, about 45:1, about 50:1, about 55:1, about 60:1, about 65:1, about
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70:1, about 75:1, about 80:1, about 85:1, about 90:1, about 95:1, about 100:1, about 150:1, about
200:1, about 250:1, about 300:1, about 350:1, about 400:1, about 450:1, about 500:1, about 600:1,
about 700:1, about 800:1, about 900:1, about 1,000:1, about 2,000:1, about 3,000:1, about 4,000:1,
about 5,000:1, about 6,000:1, about 7,000:1, about 8000:1, about 9,000:1, about 10,000:1, about
20,000:1, about 30,000:1, about 40,000:1, about 50,000:1, about 60,000:1, about 70,000:1, about
80,000:1, about 90,000:1, about 100,000:1, or any ratio in between.

Additional Sweeteners

[0063] Sweeteners have a wide range of chemically distinct structures and hence
possess varying properties, such as, without limitation, odor, flavor, mouthfeel, and aftertaste. In
some embodiments disclosed herein, the embodiments disclosed herein comprise may further
include suitable additional sweeteners or combination of sweeteners. In some embodiments, the
additional sweetener is a common saccharide sweetener, such as sucrose, fructose, glucose, and
sweetener compositions comprising natural sugars, such as corn syrup (including high fructose
corn syrup) or other syrups or sweetener concentrates derived from natural fruit and vegetable
sources. In some embodiments, the additional sweetener is sucrose, fructose, or a combination
thereof. In some embodiments, the additional sweetener is sucrose. In some other embodiments,
the additional sweetener is selected from rare natural sugars including D-allose, D-psicose, L-
ribose, D-tagatose, L-glucose, L-fucose, L-arbinose, D-turanose, and D-leucrose. In some
embodiments, the additional sweetener is selected from semi-synthetic “sugar alcohol” sweeteners
such as erythritol, isomalt, lactitol, mannitol, sorbitol, xylitol, maltodextrin, and the like. In some
embodiments, the additional sweetener is selected from artificial sweeteners such as aspartame,
saccharin, acesulfame-K, cyclamate, sucralose, and alitame. In some embodiments, the additional
sweetener is selected from the group consisting of cyclamic acid, mogroside, tagatose, maltose,
galactose, mannose, sucrose, fructose, lactose, allulose, neotame and other aspartame derivatives,
glucose, D-tryptophan, glycine, maltitol, lactitol, isomalt, hydrogenated glucose syrup (HGS),
hydrogenated starch hydrolyzate (HSH), stevioside, rebaudioside A, other sweet Stevia-based
glycosides, chemically modified steviol glycosides (such as glucosylated steviol glycosides), other
mogrosides, chemically modified mogrosides (such as glucosylated mogrosides), carrelame and

other guanidine-based sweeteners. In some embodiments, the additional sweetener is a
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combination of two or more of the sweeteners set forth in this paragraph. In some embodiments,
the additional sweetener may combinations of two, three, four or five sweeteners as disclosed
herein. In some embodiments, the additional sweetener may be a sugar. In some embodiments,
the additional sweetener may be a combination of one or more sugars and other natural and
artificial sweeteners. In some embodiments, the additional sweetener is a sugar. In some
embodiments, the sugar is cane sugar. In some embodiments, the sugar is beet sugar. In some
embodiments, the sugar may be sucrose, fructose, glucose or combinations thereof. In some
embodiments, the sugar may be sucrose. In some embodiments, the sugar may be a combination
of fructose and glucose.

[0064] The additional sweetener can also include, for example, sweetener
compositions comprising one or more natural or synthetic carbohydrate, such as corn syrup, high
fructose corn syrup, high maltose corn syrup, glucose syrup, sucralose syrup, hydrogenated
glucose syrup (HGS), hydrogenated starch hydrolyzate (HSH), or other syrups or sweetener
concentrates derived from natural fruit and vegetable sources, or semi-synthetic “sugar alcohol”
sweeteners such as polyols. Non-limiting examples of polyols in some embodiments include
erythritol, maltitol, mannitol, sorbitol, lactitol, xylitol, isomalt, propylene glycol, glycerol
(glycerin), threitol, galactitol, palatinose, reduced isomalto-oligosaccharides, reduced xylo-
oligosaccharides, reduced gentio-oligosaccharides, reduced maltose syrup, reduced glucose syrup,
isomaltulose, maltodextrin, and the like, and sugar alcohols or any other carbohydrates or
combinations thereof capable of being reduced which do not adversely affect taste.

[0065] The additional sweetener may be a natural or synthetic sweetener that includes,
but is not limited to, agave inulin, agave nectar, agave syrup, amazake, brazzein, brown rice syrup,
coconut crystals, coconut sugars, coconut syrup, date sugar, fructans (also referred to as inulin
fiber, fructo-oligosaccharides, or oligo-fructose), green stevia powder, stevia rebaudiana,
rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E, rebaudioside F,
rebaudioside I, rebaudioside H, rebaudioside L, rebaudioside K, rebaudioside J, rebaudioside N,
rebaudioside O, rebaudioside M and other sweet stevia-based glycosides, stevioside, stevioside
extracts, honey, Jerusalem artichoke syrup, licorice root, luo han guo (fruit, powder, or extracts),
lucuma (fruit, powder, or extracts), maple sap (including, for example, sap extracted from Acer

saccharum, Acer nigrum, Acer rubrum, Acer saccharinum, Acer platanoides, Acer negundo, Acer
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macrophyllum, Acer grandidentatum, Acer glabrum, Acer mono), maple syrup, maple sugar,
walnut sap (including, for example, sap extracted from Juglans cinerea, Juglans nigra, Juglans
ailatifolia, Juglans regia), birch sap (including, for example, sap extracted from Betula papyrifera,
Betula alleghaniensis, Betula lenta, Betula nigra, Betula populifolia, Betula pendula), sycamore
sap (such as, for example, sap extracted from Platanus occidentalis), ironwood sap (such as, for
example, sap extracted from Ostrya virginiana), mascobado, molasses (such as, for example,
blackstrap molasses), molasses sugar, monatin, monellin, cane sugar (also referred to as natural
sugar, unrefined cane sugar, or sucrose), palm sugar, panocha, piloncillo, rapadura, raw sugar, rice
syrup, sorghum, sorghum syrup, cassava syrup (also referred to as tapioca syrup), thaumatin, yacon
root, malt syrup, barley malt syrup, barley malt powder, beet sugar, cane sugar, crystalline juice
crystals, caramel, carbitol, carob syrup, castor sugar, hydrogenated starch hydrolates, hydrolyzed
can juice, hydrolyzed starch, invert sugar, anethole, arabinogalactan, arrope, syrup, P-4000,
acesulfame potassium (also referred to as acesulfame K or ace-K), alitame (also referred to as
aclame), advantame, aspartame, baiyunoside, neotame, benzamide derivatives, bernadame,
canderel, carrelame and other guanidine-based sweeteners, vegetable fiber, corn sugar, coupling
sugars, curculin, cyclamates, cyclocarioside I, demerara, dextran, dextrin, diastatic malt, dulcin,
sucrol, valzin, dulcoside A, dulcoside B, emulin, enoxolone, maltodextrin, saccharin, estragole,
ethyl maltol, glucin, gluconic acid, glucono-lactone, glucosamine, glucoronic acid, glycerol,
glycine, glycyphillin, glycyrrhizin, glycyrrhetic acid monoglucuronide, golden sugar, yellow
sugar, golden syrup, granulated sugar, gynostemma, hernandulcin, isomerized liquid sugars, jallab,
chicory root dietary fiber, kynurenine derivatives (including N'-formyl-kynurenine, N'-acetyl-
kynurenine, 6-chloro-kynurenine), galactitol, litesse, ligicane, lycasin, lugduname, guanidine,
falernum, mabinlin I, mabinlin II, maltol, maltisorb, maltodextrin, maltotriol, mannosamine,
miraculin, mizuame, other mogrosides (including, for example, mogroside IV, mogroside V,
neomogroside, siamenoside I, and isomogroside IVEg), mukurozioside, nano sugar, naringin
dihydrochalcone, neohesperidine dihydrochalcone, nib sugar, nigero-oligosaccharide, norbu,
orgeat syrup, osladin, pekmez, pentadin, periandrin I, perillaldehyde, perillartine, petphyllum,
phenylalanine, phlomisoside I, phloretin, phlorodizin, phyllodulcin, polyglycitol syrups,
polypodoside A, pterocaryoside A, pterocaryoside B, rebiana, refiners syrup, rub syrup,

rubusoside, selligueain A, shugr, siamenoside I, siraitia grosvenorii, soybean oligosaccharide,
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Splenda, SRI oxime V, steviol glycoside, steviolbioside, stevioside, strogins 1, 2, and 4, sucronic
acid, sucrononate, sugar, suosan, phloridzin, superaspartame, tetrasaccharide, threitol, treacle,
trilobtain, tryptophan and derivatives (6-trifluoromethyl-tryptophan, 6-chloro-D-tryptophan),
vanilla sugar, volemitol, birch syrup, aspartame-acesulfame, assugrin, and combinations or blends
of any two or more thereof.

[0066] In still other embodiments, the additional sweetener can be a chemically or
enzymatically modified natural high potency sweetener. Modified natural high potency
sweeteners include glycosylated natural high potency sweetener such as glucosyl-, galactosyl-, or
fructosyl- derivatives containing 1-50 glycosidic residues. Glycosylated natural high potency
sweeteners may be prepared by enzymatic transglycosylation reaction catalyzed by various
enzymes possessing transglycosylating activity. In some embodiments, the modified sweetener
can be substituted or unsubstituted.

[0067] Additional sweeteners also include combinations of any two or more of any of
the aforementioned sweeteners. In some embodiments, the sweetener may comprise combinations
of two, three, four or five sweeteners as disclosed herein. In some embodiments, the sweetener
may be a sugar. In some embodiments, the sweetener may be a combination of one or more sugars
and other natural and artificial sweeteners.

[0068] One of skill in the art will recognize that any one or more of any of the
aforementioned sweeteners can be combined in various ratios, amounts, or concentrations to yield
a sweetener alone or a combination of two or more sweeteners, which is then combined with one
or more flavor modifying compound.

[0069] One of skill in the art will recognize that the aforementioned sweeteners for use
in a formulation comprising siratose and one or more additional sweetener and/or one or more

flavor modifying compound are provided by way of example and are not intended to be limiting.

Flavor Modifyving Compound

[0070] In some embodiments, the one or more flavor modifying compound is one or
more flavor modifying compound as disclosed in U.S. Application Publication No. 2005/0084506,
entitled “Novel Flavors, Flavor Modifiers, Tastants, Taste Enhancers, Umami or Sweet Tastants,

and/or Enhancers and Use Thereof”, filed August 6, 2004, which is incorporated herein by
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reference in its entirety. In some embodiments, the one or more flavor modifying compound is one
or more flavor modifying compound as disclosed in U.S. Application Publication No.
2007/0003680, entitled “Bis-Aromatic Amides and Their Uses as Sweet Flavor Modifiers,
Tastants, and Taste Enhancers”, filed June 15, 2006, which is incorporated herein by reference in
its entirety. In some embodiments, the one or more flavor modifying compound is one or more
flavor modifying compound as disclosed in U.S. Application Publication No. 2008/0306093,
entitled “Modulation of Chemosensory Receptors and Ligands Associated Therewith”, filed Jun.
8, 2007, which is incorporated herein by reference in its entirety. In some embodiments, the one
or more flavor modifying compound is one or more flavor modifying compound as disclosed in
U.S. Application Publication No. 2011/0224155, entitled “Modulation of Chemosensory
Receptors and Ligands Associated Therewith”, filed April 14, 2011, which is incorporated herein
by reference in its entirety. In some embodiments, the one or more flavor modifying compound is
one or more flavor modifying compound as disclosed in U.S. Application Publication No.
2011/0245353, entitled “Sweet Flavor Modifier”, filed March 31, 2011, which is incorporated
herein by reference in its entirety. In some embodiments, the one or more flavor modifying
compound is one or more flavor modifying compound as disclosed in U.S. Application Publication
No. 2013/0041046, entitled “Sweet Flavor Modifier”, filed August 10, 2012, which is incorporated
herein by reference in its entirety. In some embodiments, the one or more flavor modifying
compound is one or more flavor modifying compound as disclosed in U.S. Application Publication
No. 2014/0094453, entitled “Sweet flavor modifier”, filed Dec. 4, 2014, which is incorporated
herein by reference in its entirety. In some embodiments, the one or more flavor modifying
compound is one or more flavor modifying compound as disclosed in U.S. Application Publication
No. 2014/0235624, entitled “Sweet flavor modifier”, filed Feb. 19, 2014, which is incorporated
herein by reference in its entirety. In some embodiments, the one or more flavor modifying
compound is one or more flavor modifying compound as disclosed in U.S. Application Publication
No. 2015/0376176, entitled “Sweet flavor modifier”, filed Aug. 14, 2015, which is incorporated
herein by reference in its entirety. In some embodiments, the one or more flavor modifying
compound is one or more flavor modifying compound as disclosed in U.S. Application Publication

No. 2016/0185727, entitled “Substituted 4-amino-5-(cyclohexyloxy)quinolone-3-carboxylic acids
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as Sweet Flavor Modifiers”, filed October 28, 2015, which is incorporated herein by reference in
its entirety.

[0071] In some embodiments, the flavor modifying compound is a compound having
a cyclic thiadiazine core.

[0072] In some embodiments, one or more flavor modifying compound is a one or

more compound selected from the group consisting of:

A
o H 0=~ oH
I N | w_N
O=? N o o:SI
s X 'S
NH, NS

o] . B 0 ?
AN > H SN
0=9 0=% =
3 \/G Z "N Ny NS
|
NH; O N NH, O\/QIY\/\ NH, O Nm
O e} 0
E E E
o H Q R
o-4-N 0 \\§/N o:“§’
lll\ N OMe Nao
\ O
NH, O N NHy O N O’S\\ NHy O N
0 0] (¢]
E E E
H o H o H
v _N
o=%-N O=\5|3 o:‘él’N
Nao Na N
NH, O\/O\IYO NH, OVO\H(D NH; O N X
e} O | N
E E E
H H
o—gé’N QN o—o‘é’N
\ 3 N
X Z I,\Il Na AN X Z N
NH, O N NH, O N I > NH, O P
H
0 , , o ,
O H
v _N H
0=S8" SN oHd
{ 3 oy
N ZN Ny N
| H Z N
NH, O N - NH, O N\n/N N NH, O o N
O | O | =N \I(_])/

26-



WO 2022/155667

N
W
O=§/ o H
Na
NH
> O N
NH,

H
\\,H Q\,N
O:? Oﬁl
NH; O " NH, O \
A P
H
o—Qé’N
X 3
o:§’ Na
O e
NH, O
L
O
E
H

ZT

NH, O
0 | =
~N
k4
H N
\
O\\ _N 0=5"
0=3 N
NS
Ny

%N
gollie o e
Na
NH
2 0 N

Q
Na o=%
NH, O N Ny

27-

PCT/US2022/070187
O H
o=“§’N
WO
NH, O v

O H
\_N
o=‘§r
T )
NH, O .
o N
P
0
W
0=5
N
|
N
k-
H
o=c‘)‘s|’N
T
NH, O N
O)\N/\
H
k-
H
[}
0



WO 2022/155667

PCT/US2022/070187

o)
° f;ﬁ
o SN
NZ o S NHz O NRZN |
Y

8-



WO 2022/155667 PCT/US2022/070187

o H H
H o=xN QN
W _N ! 0=S H
O—S N\ I
Ny NH, O N
N NH, O N
NH, O N N
2 N o Ny
| o) | = NH; O N
O | \'Tl Z N M
/N’ k- k- O
H

(6]
%-N
0%
N% OMe
NHy, O NY><©iOH
0]
k4

H H H
o=‘$’N o=o‘é;'N o=o‘é’N
NH; O N\n/\/ NH; o\\\“‘O\‘\n/\/ NH; OVO\I A |
o) o o)
k4 k4 k4
o H
w_N
o:(?é’H &N 0=
N 3 NS Z
) 4 N, " @i \/G lN
NH; O N A NH; O\/O\l P on NH; O N \
o , 0 , o)
N AN §
O:? O:SI/ O:\\S,
Na OH Nao Na
NH; O\/O\I\IKCIOH NH, OVO\ITH\ NH, o\/G\lj(A
O k4 k4 k4
oH o Q H
_N
o=‘$/N o-s-N 0=5
N N N
NH, OVQTH( NH, OVG\fp NH, O N OH
OH 0 D
o o

29



WO 2022/155667

H
ON o)

W

o H
o:“§'N O_SI, O:\?’
R Peve, NGe R
NH; O N NH, O NT(\ NH, O N (@]
OH \n/\/ ~
0 , 0 ,

o H o d
\ N
o3 o= o
N\ N\
NH, O\/O\IT]/\ e NH, O\/G\’(Q\ Ve
(@] (@)
O , (0] ,

H H
o—o\\N o H QK

-

7
N

o Hd H
1
Nao N Na (0]
= m j
NH, O N AN NH, O N o
O , 0 ,

O H
W _N o H H
_a- N
O_Sl O:\\§/ N O:“§/
3 V(j " " )
V@ -

\

o

\
S
N

N

o=5"" 0=%"
X N;j Nx OH Ny
NH, O\/Q\ITH\\N | NH, O\/O\IT(Q/ NH,
o} 0
k4 k4

PCT/US2022/070187

NH O N NH, O NH, O N
O)\N O)\N/\ O)\N/\
H k4 H E H E
H
o—(?é’N
I
H
o—c‘)é’H ozc‘)é’N N%
0 L0 294
NH, O NN NH O\/O\l N OJD/OH
2 \n/ NN 2 \n/
0 o) HO

k4 k4

-30-



WO 2022/155667
o H o H
w_N o H W_N
0=S ou-N 0=3
Na N Na
NH, OV(Nj NH, Ov(,\,j
O)\/\ oM
o H H
W _N w_N o)
=g~ 0=S
NS
NH o\‘,[ii]
NH, OV(Nj . 2 N
5 OH
(0) | X
/’N, OH ,
H
o(‘)é’ 2N N
= - \
I O=§ o:§’
NH, O N NH; O\/(Nj NH;
O | X e | N
QN o H o H
W _N .
0=§ 0=% N o=%-N
I
Na N Na
NH; o\/O\J\”/O NH, o\ﬁ NH, O
0 \[(

o E
0
QN 3
O—SI 0=S
Na N
0 O
H
o—(‘)é’N SN
=¢ o-b
N Z N
NH, O N \N | NH,
O E
(0]
o=$’N o)
Na O\
NH, O\“’I::rL\H/[:::]/
(6]

0] l{l\
'e) , O F
o H
o=‘é|”N F
ge : )
|
N NH, O N
© CN 2 X
o) , 0 ,
H
AN Qi
3 0=8"
Nx N\ F
NH, O\/O\j\[(Q NH; O\/G\j\’(@
O OH, o)

31-

PCT/US2022/070187



WO 2022/155667

PCT/US2022/070187

H H
N O:§/ 3
Na /N| OH N Na /NTKO\
NH, O N A NH, o\):)\jm@ NH, O NTH;/N
o , O CN, o} ,
P -
0 o U_n &L
E E E
A H
o=%N o R O_O\é,N
| O=§/ —'lj
NS
NS NZN Z N
NH, O N\W/h§yﬂ NH, O N
0 , ,
O H O H
OZ\\§/N O:“?'N
Ny N | Nx Z N
NH, O N A NH, O N s on
E O E E
O H H
\!
O:\SI/N S \}S’H O:“§/N
NH, O N oH NH; O\/O\l N NH; O N N
o) o | I
E E E
O H
H
QR o=5-N QN HO
0=8" OH N 0=5
Ny N “ | Ny Z N
NH, O N o NH, O N_ASy NH, O N st
O R O , (0] ,
o H
H n N O H
O:“§’N O—'\SIl O:‘%’N
N
Na Za | AN Na OH
NH, O N s NH; O N ZN NH, O N
o , o , O OH ,
o H o H
\ oH
O:‘SI/N OZ\‘S’N O:\‘S/N
| |
Ny Z >N Na a N an
NHp O N oA NH, O\/G\l ~ NH, O NS
o} o 0

-32-



WO 2022/155667 PCT/US2022/070187

o] | 0=3
O = | N X
x-N N-N NH, O N
\
-N 7” |IID
N \ k4 k4 O
N
Y
o H 0=8" o H
w N ! v _N
0=8" Nx O=§
NS NH, O\/O\l O NS
NH; O N N 3 O NH, O N N
|
O N’ OH k4 O \N k4
H
QN
0=S H
1 N O\ N
Ny o 0=5" 0=%"
I
NH, O N X | N Ny ZN Ny Z N OH
o) — NH, O N xn l NH, O N X l
0] 0]
k4 k4 k4
H
e}
N _\\/N
O:“§’N O=\\§’ O_Sl
Na AN Na an N SN
NH, O N o NH, O N | F NH, O N I OH
0 F o] 0
O H
%L n

9
Z-0
= ¢
T
N
O
b
N\
—=
=z
I
3
Q
Z-0
=z
I
%)
@]
§zj>
7\
==
@]
n_
Z-0
=z =zx
I
N
O
b
7N\
==

-33-



o

Z-0

WO 2022/155667 PCT/US2022/070187

ZT
o
T

NS

N
W
O=§’ O:§
N
A N NS 7 IN X Z N O
NH, O N A NN NH; O N N

NH, O
g I ’ SNy
NH ~7 o]
o} N=/ N
E E E
H
2 N O_c\)é/N
S O H -
N

3N oA
O:? 0=5" (¢] H
N\ ’{l\ \NH O\gz
i
N
0 NH, O o NH, O 7z {\] X o FN
" N d\N “ NH A NH, O g N NS
H | N H | N o . H | _N

-34-



PCT/US2022/070187

WO 2022/155667
oH o H
H
\\ng Ox‘g/N \\$/N
1
N ! Na
Kk S T . Kk C.
NH O N ~N NH, o\)( N NHz O N ~N
Ho N , | Ho _N
2 /N )
o H
H OoH [ w_N
O\\'I'/N o=§’N 0=5 O:E
1
N x x
] 1 \ " 9 p NH, O NH, O F
2
NH, O X -~ N NH, o\>(N A~ I > o o
ZN H N N N ;\H | N
H | N 2N
\\,H O\\,H O H
o= 0=5 w_N
i 0=5 e}
Na Na '1‘ OsiN
NS F \SI
NH, O o NH, O HO NH, O . N o \4
N OH N A ;\ NH; O\XN o N
H | N H | N H | H N
~ o /N —
H
H Q H
N SN QN 2N
0=8 075 0=s ~ =87
1 Nao { \N O’I
N o Na N
| NH, O
Nz © N i 2 NH; O 4 NH, O
N X ~ 2 0
H | N NH_
2N ’ ” Z - , )]\/\
N 0 ’ N 1

ZT

]
z—c/{=o
:<</ zT
@]
W
z-0
4
p
@]
i
z-0
Z /
T
3
Q
Zz-»=0C
/ \
(@]

0 NH, O

N3
I=
O
/
Z-=z
&
=
o
O
ZzT
O
74
I=
O
I=
\
N/
ZT
/

NH, O NHy OL o _ oy o o
Nl//\N N S N N N x N
" NS Aol h Ho
H | =N N
o} = ] =N
N
oH
w_N H
Qé,N oH 0=S AN
O’NY\@ 0\\§/Nj© NS o7
x HO, ] N
N N NH, O O
NH, O o _ \)( o} N%OH 0 NH, O ! “
N /N NH; O N S 0 N = H | N
N ~xr , H | Ho |l =
| 2 N
H N
O NH

-35-



WO 2022/155667

PCT/US2022/070187
OH H o H
OLl.N OH C\)‘ N w_N
: ogN o 0=3
Na o I{I\ Na Na
NH, O e & 2 NH, O NH, O o
N 2 N7 x 0 [
=N , H _N N R ~ s H | S
H | N _N
~
o H H
\/N
o:‘i? O:“?/N O\\,H
Nao Na o:? H
N 0,8
S 2
NH, O NH, O 7
1 I ? o | N OL NS 0 A
N N SN NH, O\XN N NH O
H N Ho N N \N T
e
oH H
O\\gzN O\\(l?/N OH
S Osl N OH
s y N O
\)( i \ 1 ’4\N NS lil
NH X
, O N l\o\ NH, O N I\ N NH, O 520
_N H _N 0 NH, O N |
H
N X N
© S LG ’
e
! W
OH
Ol N OH
§ O\\ng O\\(IDI,H 0\9 H
Na o i ? \§/ OH
. - N
NH2 O&N X NH O\)( i \N//\N \ i N " 9 %
ool 2 N x \< NH; O N P\ NH, o\)( L
~ZN H | _N H | N \(\O/ H | \
f -
OH
04l N OH H
N o) OH Ny o o N
NH, O 0
NS R PN fh, S A~ A
N H _N H | N \§/N
E
H
O\\(IS)I’N oH
i OLIN o H
NS 0 N oSN
Na |
NH; O\>(N NNA 0 r\r\> N
H o N NH, O Ay 0 N=
2N N NH, O N/
H N \ 2 N | A
H ~.N
E
OH
O\\H,N -
§ Q O\\?/N OH
Ny S OH  OJIN o
0 N J p
0 M.
NH, O NH Ny R
\>(ﬁ [ : NH, o\>(N ~NH \>< (\NHz 07 CFs
ZN N NH, O N N
2N N
=N

-36-



WO 2022/155667

OH
O\\“/N H
$ Ost
Na o § o
Na
NH; o)( N Y\N
N , NH, O NN~
N O N =
N O
H
oLN oH
3 O\\g,N 0
N

H
OsILN
i b \Sp
N U
NH, O NH 0 = Na
5 Q(H ~ T T e B 9
| b Hy © N

=N )
OS1LN oJN 0 OslL.
v CN S NH, i
NH; o\)(N | X N\// NH, O N S N\//N
H , *
=N H | _N
H
H
[o 1] H O\(I'?,N Osll.
> N Y N
N - X
" i 1 i Kk
NH, o\)(N N  NH O\)(N NN NH, O .
H | N/j H | _N =N
OH
OLIN H
v O\‘ﬁfN oIN
NS o} N P
N
NH, o\)(N N J( 0 NS
Nl : NH, O NS N
H N
oH H
Osl.N Q OH
S Osg-N OsLN
N ' [
e " i "
N

. oH
OSLN PN o g N
|
N 0
Ny 0 — N o
N
W LI _k
= NH, O
T , i N P
= o
\N‘N

-37-

PCT/US2022/070187

o}

X

=
/N

=N

H

H
N

0]

o}



WO 2022/155667 PCT/US2022/070187

oH OH
H
Osg-N OLLN Os-N oH
f{l \SI § O\\gzN
T Lk " 2 " 2 N
NH, O N R OH NH, O\)( N NH, O\)(N N 0
Ho L n Nl Ho NH2 Oy SN
7 , ¥ ! ZzN , H I
=N

-38-



WO 2022/155667 PCT/US2022/070187
oH H
oH
O\\J({",N O\\\ISI; N O\\:?[’,N O\\ICI) H
1
R L " i I 1 " o
NH, O. N \)( N
¢ N \ NHy O~y B Oy Ng o NH; O N
A HoL | L N YT
P 0 ~N
H
OsILN H n_N Q H
Y Y N
sk i go ™Y 7 H \
NH; N)‘\C(S\ NH, O N N NH, O o N= NH; O o =N
! !
2N ' RN o J\N B Napf J\N NI
H ~N ' H | _N
O H
O:I.N OH
? O\\g’N O~ N
Na T e
? l Ny (@] Na
NH, O A N
N = NH, O y
X
H | N ! N | | NH; . I N
& =N
E
) H N
U ™ Oé%“ |
B I N D
o7 | N HO,CT YT
< NS 3
™ g Nz O,
NH, O N | N
:\}{) H P \\w"‘/\
E E
MoN . "
R N . 2 \= \\“’/_(:.(N .)\:/, \_\-:
\\[::-, \f \\\\’ ! E § §l §
) P A AN
N Nog HOLC N
NH,} ('}/ o~ O/,l NH? O Py
£ ’.:/ ‘\‘ §
§\\_/,-’=\\ ‘\//\/,OMG
E E
/N HaN \\(//\\\ OoN
NS AN e
EtO,C NC™ & NC
NH; O, O, Q,
OMe '\\/}\/-OMQ OMe
E E
N
X N
N Ny | N
~ | / |
| / HOC HOAC
HOLC HOC NH, O, 2

-39-



WO 2022/155667 PCT/US2022/070187

N
N N A N
_ L L ®
HO2C HO>C HO-C HOLG™
NH, OI"O NH, O, NH> Ou.O NH, O,
“OMe : “OH, "OH, O\/OH
N X |
=
| / Hojm HO2C
HO,C HO2C NH, O
NH, O« : NH O/,.C NH2 O"-O
k4 “l/” k4

N\
| P N\ N\
HOzC | = | =
NH, On, HO,C HO-C
NH, O.,, NH> O,
O\/O\ O\/OH

k4 k4

k4

-

| | s AR
P P A A
HO:C HOZC HOCO
NHy O~
NH, O, NH; O TNy 0
O\ Sy OB
H

k4 k4 k4




WO 2022/155667 PCT/US2022/070187

HO,C
NH, O, NHy O, o NHz O,
{:L )§<O\/ O\NJ\/\O/ O\ )J\/S\/
H E
N\
N\ | _ N\
P HO,C L
HO,C NH. O HO,C
NHy O,,, o 2 M 0 NH, O, o NH
Ol . QLR 3
N H N N
E E E
N

41-



WO 2022/155667 PCT/US2022/070187

L Na
HO,C | P
NH, O’m. 0 HOgC
Q HOL NH O,
N O"Q i Q3L
H y
NJ\/O\/\OJ\ NJ\/ N-N
H

H
N
~N
P N N
HOLC L |
NHz Oy, HORC HOC™
Q NHz O, o NHp O, Q o
Koo O J oo Soomey
H s H

N
| ~N

NH3z O,,,Q 0 NH> O,,,,Q 0
PO~ AN O~
H H
E

m ”
| S
. nee
NHz O,
[Ower D

NHp O ol

NHz O, .

k4 k4

N
| N
/
H02

NH, O/"O\ 0
NH, O, H
Q Sow NN
H

® |
Z
>z H
HOQm - NH, O,
NH, O, " o4
I :
N ~

H

k4 k4 k4

k4

-42-



WO 2022/155667 PCT/US2022/070187

-43-



WO 2022/155667 PCT/US2022/070187

-44-



WO 2022/155667 PCT/US2022/070187

NO,

o o
(D T LI T
/ﬁ/

CN CN

Tz

N N
) O J/v ) O O
N

-45-



WO 2022/155667 PCT/US2022/070187

-46-



WO 2022/155667 PCT/US2022/070187

47-



WO 2022/155667 PCT/US2022/070187

e (o

O

QAO/ O
g C%mi - KT

k4

k4

-48-



WO 2022/155667 PCT/US2022/070187

Y by TR
</j\©>%( %J

Y O
P AN o
o et
RS TQXN U T

L e 256
R® TQA( f e

@ V. QTQ) AT

@ f
C C e
. @/yﬁfﬁi““ . j(j\% w | j@XﬁY
Y e oo

-49-

,/\T/ |
PN

-

k4

AI

-

-

-



WO 2022/155667 PCT/US2022/070187

o & %‘ T
w A “ TYC._

k4 k4

\ ﬁ\)\ \ﬂ/ﬁ\(
o} 0 \o/\@/g/ ° N
. N/

T

2T

. J\ g
J
Z ‘ /O N.
@] (0]

NC N R O

-50-



WO 2022/155667 PCT/US2022/070187

-51-



WO 2022/155667 PCT/US2022/070187

Eta_N
_ | | N, | N F
HOL H HO,C™ N OPh HO,C~
NH, O)%N\/\ < g
2 2
O : : ,
/ J\ | Z
P
HO,C 0 HOZCmOMe HO,C
NH2 ! NH2 ’ NH2 Me
_N | | AN Me. N
HOL A o HO,C yZ e o | P
2
o N, J NH; ! NH, OMe

HO,C
H02C H02C H02C
NHy O NH, O

Me N -S Me_ _N
| / B
H
OZC U H02C = HOZC Z
2 ' NH; : NH,
Me N
LT )

HO,C HO,C I HO,C
NH2 2 ’ NH2 O N | AN
H _N
Me /N Me. N
|
HO,C Me O HO,C

X Me O
NH; O\)\ y NH, O A OH
X N H

-52-



WO 2022/155667 PCT/US2022/070187

Me N

’

|
N
HO,C
i NH, O H HOC HO,C
2 \O H NH
O )

N 2 2

Me /N Me N

| ‘e

Me N o
X
HOC HO,C™ HO,C™ Y N OH
NH: O\O NH, O\/\/O\© NH, O

Me /N
HO,C A JJ\/\ HO,C HO,C

NH2 NH2 NH2 O )KO
Me N

=z

Me

Hozc: /j/\ ;

NH, o\>< O ~oH HOC HN)H/ o,

NH; \© NH, O

Me N
’
HOLC™ Y
NH, O o HO,C HO,C
/H\T// NHz © NH, O
N b
H
Me N
o’
Me N
’d
HO,C

" O\><N > o ] H\/©\
NH, O N
H 2 \‘;><:n/ OMe
OH o

-53-



WO 2022/155667 PCT/US2022/070187

Me N
s

~ Me /N Me /N
NH, O HO,C ’ HO,C 9’
\O\(H NH, O)%N NH, O%(N
T 1O 1O
O E

Me N
“ Me N
X |
HO,C X
H
NH, O N HO,C H
NH, O N OH
0 ’ d
Me__N | Me N |
X
HO,C H HOLC™ ’
NH, O%N NH, O%N oMo
O O e}
Me /N Me N Vo \
S | - | - |
o o X i HO.C™ O OH Ho ™Y 0
> N NH; O\XN NH, O\XN
OMe H , H
Me /N| Me /N
X |
HO,C 0 HO,C™ S o
NH, O OMe NH. O
H ’ N

Me /N | Me /N | Me /N |
HOLC™ Y \>< 0 F  HOCT )( 0 HOLC™ 0
NH, O N NH, O N F’ %N

-54-



WO 2022/155667 PCT/US2022/070187

Me /N| Me /N
N |
HO,C \>< 0 HOC™ o
NH, O N OH NH, o\><N CONH,
H , H
OMe ,
Me N
- Me.__N
’d
HO,C |

|
NS
\>< i HOLCT o)
NHZO O 2 \><
N
H/M\I:::I: :] , NH, O H/ﬂ\v/A\ONb
O

Me. N
e | Me /N Me /N
HO,C™ Y 0 ) |
T o X I _~_ e X i o™ i
2
N 7 NH, O N% | NH, o\><N)J\
H J H

k4

Me N
= Me N
| &
NS
HO,C 0
= o)( HOLCT 0
2
N X
N NH, 0 X, A_ome
OH - H
Me /N Me /N
S |
HO,C o o™ HO,LC o
NH, O N o NH, o\><N OMe
H H
OMe ,
Me N
z Me _N
| a
NS
HO,C 0 UEN o OMe
NH2 © N OMe i NH o)( )K/©/
H , 2 N

OMe H

-55-



WO 2022/155667
Me N
]
HO,C o)
NH
, O \ OH
H
F
Me N
]
HOLC™ 0
NH; O\;><N OMe
H
O/\/OH
Me N
]
HOLCT \>< 0
NH, O N O_~_OH
H
OMe
Me N
]
HO,C Me O

Me N
]
HOLC™ Me O
NH, O oM
2 H e
O/\/OH
Me N
|
HOLC™ Me O

Me N

HO,C

Me

HO,C

-56-

PCT/US2022/070187

OMe

OMe



WO 2022/155667 PCT/US2022/070187

HO,C Me 0] HO,C Me O Me O
NH, o NH, O y NH, o
X N
HO,C HO,C
NH, O NH, O HO,C
NH, O
o@ | oN |
Me N Me N
S | | Me N
HO,C HO,C Y
NH, O o0 OH NH, O o HO,C O OH
on NH, O N
H H
Me /N| Me. N
NN
HO,C v( o) O, N o o/\
OH H
O/\/ ,
Me /N | Me /N
X |
NH, O N)UOMG NH, O \ 0
“ )
H
0 ""0H o
Me N
- Me._ N
X | ~
HO,C 0 ™ |
Mo Oy on MO8 NH O\/( i OH
; H
OH

-57-



WO 2022/155667 PCT/US2022/070187

Me N

‘s

A

W *@cm

HO,C

Me /N | Me /N
x |
HO,C HO,C™ Y
YI 5@ %
O/\/\OH ! JI\Q/
Me /N| Me /N
™ | Me N
HO.C HOLC™ Y a
NH, O

HOLC™ OMe

ﬁg Ho%ﬁ%@p

-58-



WO 2022/155667

Me N
]

HOLC™ Y
NH,

Me N

Me N

’d

NH, O
2 N

O

N
HOLC™ Y
NH,

Me N

~ HOLCT
HO,C W, &
NH, O | \O

-59-

PCT/US2022/070187



WO 2022/155667

Me N Me N eO
LT ) ] L1
NS
NaO,C”~ HO,C 0
' 0

NH, O\O NH, O\O

¥
Me N Me
Me N i
& |
[
“ HO,C HO,C
HO,C NH, O
NH, O ’ \O
Me N
= Me N
/
HO,C N
H N
NH, O N HOLC
NH,
O »
e N A "’-“‘\\f: ;1-'\' SR N
= o |
N N
HOWD B
HO,C \ HN T l
NH, TN )
NH, O i ] i
:'\\_v//' \\"\’ _/tl\ ~. ~
d
. E
Me N
Me N. Z
N |
N
o . HO,C
a
b4 I NH,
OMe
O B
Me N
=
‘ Me /N
HO,C N o
% o
N
H NH,
E

-60-

PCT/US2022/070187

N
’d
|
OH
NH, O OH
O
NJ\/\



WO 2022/155667 PCT/US2022/070187

Me N
Me N =
Z |
‘ HO,C \ 0
\
HO,C o) o
2
N
LTI :
N
H R o,
Me N
= ‘ Me /N
“ |
HO,C 0 Hoc” SN o
NH, O\X )"\/OM‘3 NH, O\>< )J\
N N
H H s

\Q

Me N
/ |
Me N
7 HO,C ~
‘ OMe NH, O
HO,C \ o I
NH, O\X
N o

H . »
Me N Me N,
= =
‘ OMe
R HO,C N
HO,C I
NH, O N
NH O
2 e N
Ac N o] B
Me N
=
Me N
O
HO,C N N,
H
NH, O\X”/N \ | HOZC \ N
NH, @]
0 , ,
Me N
X
Me N
] O J‘\ o g I
NH O
HO,C N N 2 N
H H
NH, O

-61-



WO 2022/155667

Me N
AN
HO,C ’//

=
HO,C 7
H
NH, O N
0]
k4
Me N
AN
HO,C =
0
NH, O N
o o
k4
Me N
X
HO,C = 0
NH, O

Tz

Me

-62-

Me N
\
HO,C =
Me N
\
HO,C 7
Me N
X
HO,C -~
NHZ
N
A
=
NH, O
Me
HO,C

PCT/US2022/070187

O
ZT



WO 2022/155667 PCT/US2022/070187

Me N
=
Me N
HO,C N Z o
NH, © 5 HO,C A NN
o
)J\/\ NHZ ©
N
H . »
Me N
=
Me N ‘
N\ Z HO,C N o)
“ o M.
HO,C A
HO,C = Me z H ‘
NH, O N
NH, ’ ’ / ’ ’
Me N
Me N M N
= N = = ‘
\ \
HO,C Na0,C N HO,C
NH, (0] NH, 0 NH, (0]

O
Y
j</ s
=
a
O
~
amr

T
F
F
H
N H
T N Q/
F
O F
O F



WO 2022/155667 PCT/US2022/070187

L
é\ /2

PN
F N o HN \O
KI O
O
H
N
F N
H
)IO ¥ A
] )
% %
i - A
H H
\Oﬁj\* O O ooy
}\I—O
A

a1 J 0 O

3 0
O
HN N
H
cl OH @5‘\ 4 N
N | H
OH 0
N\
O k4

b |



WO 2022/155667 PCT/US2022/070187

O 0
0
N N
3 H
i
ol OH
, oH , oH

OH

@]
Tz
@]
/
z
o X
o
Tz
Z
o X
o
jusird

OH

!
O
oz
% O
Tz
Q
o}
Tz

Cl

a
O o)
Tz
o :=o
)
Tz,
o
O
o
Tz

OH , OH

Cl

E;/
\_/

HO

mz
@]
m/
e}
Tz

-65-



PCT/US2022/070187

WO 2022/155667

F 0 ,
cl
F
O
F
H
H N §
N Cl
F
O O 0
F 0 , e , ,
F
cl cl
F
21 H
cl N
F :
0 0 H Cl 0
~ , F 0 = , ,

-66-

k4



WO 2022/155667 PCT/US2022/070187

F o) F F
N
F
cl 0
F 0 N\ /
, N , F F

F F , F 0 , ~ ,
o)
N
N
oH
o)
o)
) , cl ,
o 0
O NH NH
HN
o)
Cl Cl
E E E
0
o)
N7 NH
‘ NH o
z N
cl
Br \ / Cl )
£ N E E
F F
F
F i
F i B
O F F
F e} F O
F F

-67-



WO 2022/155667

2S)
Bs)
eS|
55|
@]
20
—Z
T\

Cl O

F o]
OH ,
F
F
N
7
Q7N
H
B \ HN
F Na=—
F O O

Q p—
(@2 /
i:m
i: o 2
Z \\ngﬁ;;Iii
i 5| 5|
s}
@]
Zm Zm

-68-

N
\o
OH o}
H
N

PCT/US2022/070187

Cl

a
N
T=



WO 2022/155667 PCT/US2022/070187

o]
OH
NH
H H
N N
Cl F
OH O O F
E E E
Cl
/ F
H N\ ‘ H H
N N N N
/ Cl
o) o O O
E O/\’ / E
| cl F
cl 0
o o NN
F HN A\ F
0 cl S
N N F
F H O H
o)
~ 0, cl R F R
F
OH O Cl O
cl
HN
\ i N F
0 E H
© cl H
cl , cl , ,
0
&N NH Cl /
cl 0 N o
cl
N O
i / Y
ol , , cl ,
0

NH
F O\ | N\ : O S \
Cl “ @)LN \N
N |
Naa

-69-



WO 2022/155667 PCT/US2022/070187

»
Cl / o %

o
HN N S Naw 5
N~\< —(

O ’ 0] , NH, ,

o H N o s o i @) E N o) N N

N T N N RN @ AN o AN S

H
NH, , NH, , NH, , NH, NH,

-70-



WO 2022/155667 PCT/US2022/070187

SYE S SY§ Sﬁ/% OY§ 5
Naw ‘ // Nae N Naw | //
NH, . 2 . NH, . 2
SYE S OYN O\r§ g OY§ S
Naw ‘ / N Naw ‘ / Na ‘ /
NH, , NH, , NI, , NH,
Syﬁ S OH SYE OY§ S OY§
2 s 2 ’ 2 N 2
0 N
S H
Y ‘ O/ O\(/N OYN OYN Nﬁ
P, |
Naw Naw N\ =
NH, , NH, , 2 , 2
I Bn
S N i |
\[/ OYN o o\‘/N SYN S
Naw N ‘ // Vel Ne | //
NH, NH, , 2 , 2

71-



WO 2022/155667 PCT/US2022/070187

72



O

WO 2022/155667

NH, OH

2

o
H
N
NH,
S 0
OH

N
[ ] 0 OH
k- O 2 k-
H
O N H
>S/ O%S/N O
o/IL o7 | o
X N
F S cl
NH, , NH,
o N o o N CF
g ~. g 3
Oé| O¢|
N\ O/ Naw
2 NH2

-73-

2

PCT/US2022/070187
H
OYN O
I )
2
H

NH,
H
O N
MeO \
0O NH,

R NH,



PCT/US2022/070187

WO 2022/155667

CF,

k4

/

\

Tz

O\\/

S

o=

k4

o
=
o

-74-



WO 2022/155667 PCT/US2022/070187

o\\ g
o=s5"
NN ! NN
H
A o=~ ~ o=y
| | N ‘ NH, S N
Naw / . AN AN
NH, i NH, , , NH,  SOMe
o\\ I
o:s|/
H
H N
NN AN :\\/
O:T |
N\ NHZ O N\
NH, SO,Me W\, NHz O\/\/\,
o H
N\ _N
O:\T/
N
2
o H % U
N N o—\\s/N S
O:Sl NH, O _| \\/N
0=y5
Naw Na IL
A
NH, O NH, OJ\
NH, O
\©, OMe , O OH, Y,
O H
\ N
O:\T/
N o) H
\ M

NH, O\/\/ NH,
E E E E
H H (@] H
N\ N N \ _N OMe N N\ N
o=%" =N oy o\~ 5 7 o=s"
N N
X = [ 0 2
NH, NH, NH, NH,

-75-



WO 2022/155667

H
\ i \ N N
O:T/ O:T
Naw Naw
> NH, > NH2
O\\ i AN
o:s|/ o:\?/
NH2 \ NH2 \
O\\ g
0 -
O==S
o—\\s/N |
__l Ve
F
Naw
NH, \
NH, \
o)
0O 8 \\ N
\ N o=53"
o::T/’ |
N
Naw AN
NH
NH,  OMe | PN
o) H H
N\ N N\ _N
o::T/’ O::T
N Na
NH, FPh | NH, ,
OH
H
N\ N %
o::T/' O§§T/N ‘ s
N Ne V4 y
NH, NH,

-76-

PCT/US2022/070187
o//
N\ % Q\ N OH
O::T// O::T//
N Naw
NHZ P NHZ P
0 H
NN RN
O—S| O:T/
N
e Naw,
NH, N , NH, NH, |
0
\‘//N- N E
O:::T Cn:éT//
N
A Naw
NHz . NH,
H H
N N \ _N
OIT/ o:\s/
L |
2 Nao
NH, , NH, OH |
H
\ N
o::T o
N\ N
NH, Nan



WO 2022/155667

PCT/US2022/070187

ﬁ H
0Oy ol N
S
O\Sl/N T
‘g/ﬂq | Naw
N
o4| x
N
X
NH, O\ NH, O\
NE, O 0 7
N N/K
N
o)
o g | N
O oIl N Oxll -
RNe S
O§!/N s| |
| N Na
Naw S
NI O NH, O
NH, O ? ~

77-



WO 2022/155667

PCT/US2022/070187
0 g O =
O§!/N O\Q/N
| | N
Naw Naw O:S|/
N
NH; O NHy O AN
i 2 : 2 NH, O
i ;N/’il ,/JC\ ( N//ll ,,44:/
N N
H , H , ,
0. H
N\ N
o:\T/
o, H
N N
o H O:\T/ AN
N\ N o H
o=3 N\ N Naw NH, O
| o=s"
N\ _l
N NH, O
NHz O\/\
5 MO O 0
o)
A A QN
O:T O:\\T/ :\\T/ ‘ X
H
0 N
NH2 @] Y NH2 O NHZ O\
Naw OMe
o
o) N O o} /
\ N \
o H N\ _N H
N N —s
O—T o=\\s|/ O—T Okg/N
N N
X Nao = 111\
NH, O NH, O

-78-



PCT/US2022/070187

WO 2022/155667

SN T
W
5 -
e e
/ AN =
\ .\\\
e AL
Y
e JoR /1,
/“/ “““ £ %
,.ﬁ/ \“\ ///,\\\ Tz
\V\ VVVVVV \A. L, /
2 7 n—7Z
/\.sl\x O\\ //O
7
-
8

OMe ,

N

Tz
\_ 7
=
|
o
HN/
n—7=z
|
@]
sz
\ N\
o
|
O

OH,

oO—wnn—232

Vi

O
Z

HNM Wm
o

Vi

Q

-79-



PCT/US2022/070187

WO 2022/155667

¥ 0
N H ©
g Ol N ‘
T %T/ Cxg !/N\\ AN
N | ]\ ]
AN Naw AN \\\\L -
N, O NH, O NH G
o o] 1 o
N/( . N N/\ K/ﬁ \.\3/ \;\3,”\\\//'/
N ; /)
> LS S .
~ 1 C«\\ %\I
N - 2
I : - Ji [OF—x} -
N P N e ‘ L
S TN //// L |
7y N
H NI, [N 3
NFH, O\\\./ /K\ NN TN " \\:' :///§§h_
.. NH (@]
& \\{/ 2 \X
> > >
H O H
\ N N\ N
O =\ T - O0— S| ~
NH O E NH O %
2 2
\/\ OB \/\ Ol
O . O »
O H
O, \\ /N
[OF—1 T
N e

O k4

o)
.
s
=
)
ZiT
0
5
£
O
ZT
/

H
o 0 N
2 Y N\
u N
N
© Mo NH, O OMe
'Y K

-80-



WO 2022/155667 PCT/US2022/070187

o) \ o)
o H
N N\ N
~ o:S|/
N N
w0 M Ak L. ¢
2 ~ : S~
0 , 0
o H
N o=\\s/N
|
N N
N o R 0
N O\>< )}\/\ N O\><
2 N 2 N N/\
H H H

N QAN
-~ O:T/
Naw Naw
NH, O\/\/\ NH, O\/\/\ <
NHAc 0 NH,

-81-



WO 2022/155667 PCT/US2022/070187
O\\ i
0] H
N N\
O:\\T/ © T
N
N N o 0
NH o \\s//
NH, S\/\/, 2 \/\/\/\O/ \NHZ,
O H
A\ K
0=3 H
| y K
Naae 0=
NH O O NH N\
2 \/\/\/ \S/ 2
//\O N O\/\/\/OH
0O H
\ _N
O:\S/ %
$\\ o=s"
e

OH

I
=
Z—t
:2:;
@]
|
Z—w
4
—0O

)

-82-

VAN
O k-
O H
N
o:\\sl/
N
O O
\V/j
N ON N
0. H
N
o:iﬁ’/
Nae
NH, O



WO 2022/155667

023%//§
111\\:[]
NH, O
O:SE//§
L\\Ij
NH, O

NHz o NE
o)

NH,

-83-

OMe

HN

HN

PCT/US2022/070187



PCT/US2022/070187

WO 2022/155667

OH

OH

-84-



WO 2022/155667 PCT/US2022/070187
@] H
\\ N
O:S|/
N
NHz O\/\/\/\/\
OH,
O, H
A /N 0 H
_ N
o_s| O=\\T -
N
N Naw
NH2 O\/\/\/\/OH NH, O OH
U
\ N Q
O_}T/f o:i%’/N
N
X 0 Naw o
NH, O OH
\/\/\/\N NH2 O
H g NH,

-85-

oi\\s/§
IL\I ] )

N, o M X
§y ° ,

o\ i

cngés//

f

NHZ



WO 2022/155667 PCT/US2022/070187

-86-



Me

HO,C

Me

HO,C

Me

HO,C

WO 2022/155667

Me N

HOXC

O

s

Z\T

-87-

Me

HO,C

Me N
S
HO,C N
H
NI, O\><’(N
e}
Me N
]
HO,C N
NH, O
\O\ 0
N)‘\(
H
Me N
]
HO,C o
NH, O\>< )‘\(
N
H
Me N
= ‘
HO,C N 0
oo M M
N
H
Me N
/ |
HO,C \
NH, O
\O\Im)\
@]
N
= ‘
\ @] O,
NH, O
N

PCT/US2022/070187



WO 2022/155667 PCT/US2022/070187

R 0
Me /N
Me N.
/
X |
HO,C S
o HO,C 0
NH, O N 2 K\
N2 © )k/ N\)
N
0 H
k4 k4
Me N Me N
\
HO,C HO,C \
H H
NH, ©O N NH, O N
o] o}

Me N Me /N
= |
A
HO,C \ HO,C
H NH o) %
NH, O N\r, 2 Y
8 s}

N
Me N =
=
S ‘ HO,C N
HO,C O

OH,

-88-



Me

HO,C

Me

HO,C

Me

HO,C

Me

HO,C

WO 2022/155667

AN
NH, O
\/\O\I
Me N
=

NH, O
N;i
N
]
\ o
NH, O
\/\N

Me

HO,C

-89-

O

PCT/US2022/070187
Me N
S
HOLC N
L %f
2 N
B (@]
Me N
= 0
HO,C N NH/
NH, O
Me N
z 0
HO,C = N)J\(
NH, O
0 ~NH
Me N
]
o, HOL N o)
NH, oJ{ JK/OH
N
H
Me N
o
HO,C 0
NH, O
N
i
NG



WO 2022/155667 PCT/US2022/070187

Me N
]
n \
Me /k HO,C 0
‘ NH, o\\/>%<
110,C = o) i
NH o) o
> \)\N)J\/ ~ OH,
H E E
O H
N\ N
O::S//
Me N |
= N O q
N | ™ o~
HO,C o) |
NH, e} NH O N
Z %N 2 \ NH2+C1.
H
NH, o)
OH’ E E
R o ﬁ § H 0
NN X @ N o g
Y i L
) h :
AN =2
T \ N Naw Naw
N9
; ~
NH, o) NH, o N, o
! D S
E E E E
O g
o\g N
|
N
NH, e}

N
Y , or salts or solvates thereof, or any combination of any two or more
compounds thereof.

[0073] Some embodiments include a combination of

A

O together with any one or more of the flavor modifying

compounds described or referenced herein.
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[0074] Some embodiments include a combination of

together with any one or more of the flavor modifying compounds described or referenced herein.
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any one or more additional flavor modifying compound described or referenced herein.

[0077] Some embodiments include a combination of
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NH, O H = Np
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optionally together with any

one or more additional flavor modifying compound described or referenced herein.
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[0078] Some embodiments include a combination of
OH

o=g’N
i p 5 Me_Ng
NH; O\><N / HOZCW H
N L NH, O)%N
and o , optionally together with any
one or more additional flavor modifying compound described or referenced herein.

[0079] In some embodiments, the flavor modifying compound may be a compound or
combination of compounds disclosed in Internation Patent Publication Nos. WO 2005/041684,
WO 2012/061698, WO 2014/130582, WO 2017/058594, the disclosure of each of which is
incorporated by reference herein in its entirety.

[0080] In some embodiments, the formulations described herein comprise siratose and
one or more proteins such as Mabinlin-1, Mabinlin-2, Mabinlin-3 and Mabinlin-4; and/or one or
more stilbenes including Piceatannol 4'-O-B-D-glucopyranoside and Gnetifolin E.

[0081] Some embodiments include any combination of flavor modifying compounds
as described herein together with siratose and any one or more additional sweeteners as described
herein.

[0082] In some embodiments, the flavor modifying compound is present at an amount
from about 0.00 pm to 500 ppm. Thus, in some alternatives, the amount of the flavor modifying
compound is 0.001, 0.01, 0.1, 1, 10, 50, 100, 200, 300, 400, or 500 ppm or a value that is within a
range defined by any two of the aforementioned values.

[0083] The ingestible compositions set forth according to any of the foregoing
embodiments, may also include, in certain embodiments, one or more additional flavor modifying
compounds, such as compounds that enhance sweetness (e.g., hesperetin, naringenin, glucosylated
steviol glycosides, etc.), compounds that block bitterness, compounds that enhance umami,
compounds that reduce sourness or licorice taste, compounds that enhance saltiness, compounds

that enhance a cooling effect, or any combinations of the foregoing.

Compositions and Uses
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[0084] Some compositions herein relate to formulations comprising siratose optionally
in combination with one or more additional sweetener as disclosed herein, and/or optionally in
combination with one or more flavor modifying compounds as described herein, and/or optionally
in combination with one or more flavoring agent. Thus, it is recognized that the combinations of
siratose with one or more sweeteners and/or one or more flavor modifying compounds and/or
optionally in combination with one or more flavoring agent as disclosed herein are non-limiting.
In some embodiments, said formulations comprising siratose optionally in combination with one
or more sweetener and/or optionally one or more flavor modifying compounds and/or optionally
in combination with one or more flavoring agent are used as compositions for ingestible or non-
ingestible products.

[0085] A formulation comprising siratose as disclosed herein can be used for
modulating a chemosensory receptor and/or its ligand, including modulating the activity, structure,
function, expression, and/or modification of a chemosensory receptor as well as modulating,
treating, or taking prophylactic measure of a condition, e.g., physiological or pathological
condition, associated with a chemosensory receptor. In general, a physiological or pathological
condition associated with a chemosensory receptor includes a condition, disease, or disorder
associated with the chemosensory receptor and/or its ligand, e.g., gastrointestinal disorders,
metabolic disorders, functional gastrointestinal disorders, etc. In some embodiments, the
formulation increases or enhances sweet flavor. In another embodiment, the formulation modulates
a sweet receptor and/or its ligand expressed in a place of the body other than the taste buds, such
as an internal organ. In general, the formulations of the present disclosure can be provided in a
composition, such as, e.g., an ingestible composition. In some embodiments, the present
formulation can impart a more sugar-like temporal profile and/or flavor profile to a sweetener
composition by combining one or more flavor modifying compound with one or more sweetener
in the combined formulation. In another embodiment, the present formulation can increase or
enhance the sweet taste of a composition by contacting the composition thereof with one or more
present formulation to form a modified composition. In another embodiment, the present
formulations can be in a composition that modulates the sweet receptors and/or their ligands

expressed in the body other than in the taste buds.
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[0086] In some embodiments provided herein, siratose may be used as a flavor
modifying compound. In certain embodiments, siratose may have a flavor modifying effect (e.g.,
a sweet modifying effect) on the sweeteners described herein. For example, in some embodiments,
siratose may be used as a flavor modulating compound in combination with acesulfame K,
aspartame, stevia reabudiana, stevia-based glycosides, and/or luo han guo (fruit, powder, or
extracts). In some formulations described herein, the siratose may be present as a flavor modifying
compound at concentration of 1 ppm, 2 ppm, 3 ppm, 4 ppm, 5 ppm, 6 ppm, 7 ppm, 8 ppm, 9 ppm,
10 ppm, 15 ppm, 20 ppm, 25 ppm, 30 ppm, 35 ppm, 40 ppm, 45 ppm, 50 ppm, 60 ppm, 70 ppm,
80 ppm, 90 ppm, 100 ppm, or within a range defined by any of the aforementioned concentrations.

[0087] In some embodiments, the present formulations have sucrose modifying
behavior and/or sweet agonist behavior in vitro and/or in vivo (e.g., as shown in sensory studies).
In some embodiments, the present formulations demonstrate a favorable side-taste profile in vivo.

[0088] Whether or not a formulation exhibits sweet modifying/agonist effects can be
determined by any suitable test method. For example, the formulation comprising one or more
sweeteners in combination with a flavor modifying compound can be evaluated in a sensory test
using a human taste panel.

[0089] In some embodiments, the formulation may be diluted before being tested. In
some embodiments, the formulation is diluted for about 2 times, about 5, about 10, about 50, about
100, about 200, about 300, about 400, about 500, about 1000, or more times before being tested.

[0090] The tests can be conducted with and/or without additives. In some
embodiments, the formulation is tested to evaluate the sweet enhancement to one or more
additives. In the test, the participants can provide their impression as to the similarities of the
characteristics of the sweetener compositions, with and/or without additives, with those
comprising sugar. A suitable procedure for determining whether a composition has a more sugar-
like taste is through the use of a panel of assessors, who measure the sweetness of the formulations.

[0091] In some embodiments, siratose is used as a primary sweetener, either alone or
in combination with another sweetener described herein. In such embodiments, siratose may be
present in a food or beverage at a concentration of 20 ppm to 800 ppm, 30 ppm to 600 ppm, 40
ppm to 500 ppm, 50 ppm to 400 ppm, 50 ppm to 300 ppm, 50 ppm to 200 ppm, or 50 ppm to 150
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[0092] One embodiment provides a formulation for use in a method of preparing a
ready-to-use composition, such as a final food or beverage product, or animal feed product. The
method comprises contacting a first composition, such as a first food or beverage product that
contains siratose, with a flavoring concentrate composition or formulation (e.g., solid or liquid)
comprising a flavor modifying compound to form the ready-to-use composition.

[0093] In some embodiments, an ingestible composition may be a beverage. In some
embodiments, the beverage may be selected from the group consisting of enhanced sparkling
beverages, colas, lemon-lime flavored sparkling beverages, orange flavored sparkling beverages,
grape flavored sparkling beverages, strawberry flavored sparkling beverages, pineapple flavored
sparkling beverages, ginger-ales, root beers, fruit juices, fruit-flavored juices, juice drinks, nectars,
vegetable juices, vegetable-flavored juices, sports drinks, energy drinks, enhanced water drinks,
enhanced water with vitamins, near water drinks, coconut waters, tea type drinks, coffees, cocoa
drinks, beverages containing milk components, chocolate milk, dairy only flavored milk drinks,
flavored milk drinks with fruit juice, milk alternative beverages including rice milk, almond milk,
cashew milk, coconut milk, hazelnut milk, hemp milk, pistachio milk, oat milk, wheat milk, barley
milk, millet milk, spelt milk, triticale milk, and soy milk, sour milk drinks, fermented dairy drinks,
kefir, beverages containing cereal extracts and smoothies. In some embodiments, the beverage
may be a soft drink.

[0094] In some embodiments, the formulations and compositions described herein may
be included in a food or beverage product, wherein the food or beverage product may additionally
comprise:

[0095] acids, including, for example citric acid, phosphoric acid, ascorbic acid, sodium
acid sulfate, lactic acid, or tartaric acid;

[0096] bitter ingredients, including, for example caffeine, quinine, green tea, catechins,
polyphenols, green robusta coffee extract, green coffee extract, whey protein isolate, or potassium
chloride;

[0097] coloring agents, including, for example caramel color, Red #40, Yellow #5,
Yellow #6, Blue #1, Red #3, purple carrot, black carrot juice, purple sweet potato, vegetable juice,

fruit juice, beta carotene, turmeric curcumin, or titanium dioxide;

-95-



WO 2022/155667 PCT/US2022/070187

[0098] preservatives, including, for example sodium benzoate, potassium benzoate,
potassium sorbate, sodium metabisulfate, sorbic acid, or benzoic acid;

[0099] antioxidants including, for example ascorbic acid, calcium disodium EDTA,
alpha tocopherols, mixed tocopherols, rosemary extract, grape seed extract, resveratrol, or sodium
hexametaphosphate;

[0100] vitamins or functional ingredients including, for example resveratrol, Co-Q10,
omega 3 fatty acids, theanine, choline chloride (citocoline), fibersol, inulin (chicory root), taurine,
panax ginseng extract, guanana extract, ginger extract, L-phenylalanine, L-carnitine, L-tartrate, D-
glucoronolactone, inositol, bioflavonoids, Echinacea, ginko biloba, yerba mate, flax seed oil,
garcinia cambogia rind extract, white tea extract, ribose, milk thistle extract, grape seed extract,
pyrodixine HCI (vitamin B6), cyanoobalamin (vitamin B12), niacinamide (vitamin B3), biotin,
calcium lactate, calcium pantothenate (pantothenic acid), calcium phosphate, calcium carbonate,
chromium chloride, chromium polynicotinate, cupric sulfate, folic acid, ferric pyrophosphate, iron,
magnesium lactate, magnesium carbonate, magnesium sulfate, monopotassium phosphate,
monosodium phosphate, phosphorus, potassium iodide, potassium phosphate, riboflavin, sodium
sulfate, sodium gluconate, sodium polyphosphate, sodium bicarbonate, thiamine mononitrate,
vitamin D3, vitamin A palmitate, zinc gluconate, zinc lactate, or zinc sulphate;

[0101] Flavonoids, including luteolin, apigenin, tangeritin quercetin, kaempferol,
myricetin, fisetin, galangin, isorhamnetin, pachypodol, rhamnazin, alpinumisoflavone, di-O-
methylalpinumisoflavone, 4'-methyl-alpinumisoflavone, 5,3",4'-trihydroxy-2",2"-dimethylpyrano
(5",6":7,8) isoflavone, karanjachromene. taxifolin (or dihydroquercetin), dihydrokaempferol,
furanoflavonols, hesperetin, naringenin, eriodictyol, homoeriodictyol, catechin, gallocatechin
(GC), catechin 3-gallate (Cg), gallocatechin 3-gallate, epicatechin, epigallocatechin (EGC),
epicatechin 3-gallate, epigallocatechin 3-gallate, theaflavin, proanthocyanidin, 2R,3R-
aromadendrin-3-O-acetate, 4’-methoxy dihydroquercetin-3-O-acetate, sinensetin, hexamethoxy
quercetogetin, nobiletin, 5,6,7-trimethoxy-2-(4-methoxyphenyl)-4H-chromen-4-one,
heptamethoxyflavone, and tangeretin;

[0102] clouding agents, including, for example ester gum, brominated vegetable oil
(BVO), or sucrose acetate isobutyrate (SAIB);

[0103] buffers, including, for example sodium citrate, potassium citrate, or salt;

-96-



WO 2022/155667 PCT/US2022/070187

[0104] flavors, including, for example propylene glycol, ethyl alcohol, glycerine, gum
Arabic (gum acacia), maltodextrin, modified corn starch, dextrose, natural flavor, natural flavor
with other natural flavors (natural flavor WONF), natural and artificial flavors, artificial flavor,
silicon dioxide, magnesium carbonate, or tricalcium phosphate; and

[0105] stabilizers, including, for example pectin, xanthan gum,
carboxylmethylcellulose (CMC), polysorbate 60, polysorbate 80, medium chain triglycerides,
cellulose gel, cellulose gum, sodium caseinate, modified food starch, gum Arabic (gum acacia), or
carrageenan.

[0106] Some embodiments provide supplements, nutraceuticals, functional food
products (e.g., any fresh or processed food claimed to have a health-promoting and/or disease-
preventing properties beyond the basic nutritional function of supplying nutrients), animal feed
products, pharmaceutical product, over the counter (OTC) product, oral care product, cosmetic
products such as sweetened lip balms, and other personal care products including a flavor
modifying compound as described herein and sweetener as described herein.

[0107] In general, over the counter (OTC) product and oral care product generally refer
to product for household and/or personal use which may be sold without a prescription and/or
without a visit to a medical professional. Examples of the OTC products include, but are not limited
to Vitamins and dietary supplements; Topical analgesics and/or anesthetic; Cough, cold and
allergy remedies; Antihistamines and/or allergy remedies; and combinations thereof. Vitamins and
dietary supplements include, but are not limited to vitamins, dietary supplements, tonics/bottled
nutritive drinks, child-specific vitamins, dietary supplements, any other products of or relating to
or providing nutrition, and combinations thereof. Topical analgesics and/or anesthetic include any
topical creams/ointments/gels used to alleviate superficial or deep-seated aches and pains, e.g.,
muscle pain; teething gel; patches with analgesic ingredient; and combinations thereof. Cough,
cold and allergy remedies include, but are not limited to decongestants, cough remedies,
pharyngeal preparations, medicated confectionery, antihistamines and child-specific cough, cold
and allergy remedies; and combination products. Antihistamines and/or allergy remedies include,
but are not limited to any systemic treatments for hay fever, nasal allergies, insect bites and stings.

Examples of oral care product include, but are not limited to mouth cleaning strips, toothpaste,
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toothbrushes, mouthwashes/dental rinses, denture care, mouth fresheners at-home teeth whiteners,
dentifrices, and dental floss.

[0108] In some embodiments, a flavor modifying compound as described herein and
sweetener as described herein may be included in food or beverage products or formulations.
Examples of food and beverage products or formulations include, but are not limited to sweet
coatings, frostings, or glazes for ingestible products or any entity included in the Soup category,
the Dried Processed Food category, the Beverage category, the Ready Meal category, the Canned
or Preserved Food category, the Frozen Processed Food category, the Chilled Processed Food
category, the Snack Food category, the Baked Goods category, the Confectionery category, the
Dairy Product category, the Ice Cream category, the Meal Replacement category, the Pasta and
Noodle category, and the Sauces, Dressings, Condiments category, the Baby Food category, and/or
the Spreads category.

[0109] In general, the Soup category refers to canned/preserved, dehydrated, instant,
chilled, UHT and frozen soup. For the purpose of this definition soup(s) means a food prepared
from meat, poultry, fish, vegetables, grains, fruit and other ingredients, cooked in a liquid which
may include visible pieces of some or all of these ingredients. It may be clear (as a broth) or thick
(as a chowder), smooth, pureed or chunky, ready-to-serve, semi-condensed or condensed and may
be served hot or cold, as a first course or as the main course of a meal or as a between meal snack
(sipped like a beverage). Soup may be used as an ingredient for preparing other meal components
and may range from broths (consommé) to sauces (cream or cheese-based soups).

[0110] The Dehydrated and Culinary Food Category usually means: (i) Cooking aid
products such as: powders, granules, pastes, concentrated liquid products, including concentrated
bouillon, bouillon and bouillon like products in pressed cubes, tablets or powder or granulated
form, which are sold separately as a finished product or as an ingredient within a product, sauces
and recipe mixes (regardless of technology); (i1) Meal solutions products such as: dehydrated and
freeze dried soups, including dehydrated soup mixes, dehydrated instant soups, dehydrated ready-
to-cook soups, dehydrated or ambient preparations of ready-made dishes, meals and single serve
entrees including pasta, potato and rice dishes; and (iii) Meal embellishment products such as:
condiments, marinades, salad dressings, salad toppings, dips, breading, batter mixes, shelf stable

spreads, barbecue sauces, liquid recipe mixes, concentrates, sauces or sauce mixes, including
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recipe mixes for salad, sold as a finished product or as an ingredient within a product, whether
dehydrated, liquid or frozen.

[0111] The Beverage category usually means beverages, beverage mixes and
concentrates, including but not limited to, carbonated and non-carbonated beverages, alcoholic and
non-alcoholic beverages, ready to drink beverages, liquid concentrate formulations for preparing
beverages such as sodas, and dry powdered beverage precursor mixes. The Beverage category also
includes the alcoholic drinks, the soft drinks, sports drinks, isotonic beverages, and hot drinks. The
alcoholic drinks include, but are not limited to beer, cider/perry, flavored alcoholic beverages,
wine, and spirits. The soft drinks include, but are not limited to carbonates, such as colas and non-
cola carbonates; fruit juice, such as juice, nectars, juice drinks and fruit flavored drinks; bottled
water, which includes sparkling water, spring water, purified/table water, and vitamin water;
functional drinks, which can be carbonated or still and include sport, energy or elixir drinks;
concentrates, such as liquid and powder concentrates in ready to drink measure. The drinks, either
hot or cold, include, but are not limited to coffee or ice coffee, such as fresh, instant, and combined
coffee; tea or ice tea, such as black, green, white, oolong, and flavored tea; and other drinks
including flavor-, malt- or plant-based powders, granules, blocks or tablets mixed with milk or
water.

[0112] The Snack Food category generally refers to any food that can be a light
informal meal including, but not limited to Sweet and savory snacks and snack bars. Examples of
snack food include, but are not limited to fruit snacks, chips/crisps, extruded snacks, tortilla/corn
chips, popcorn, pretzels, nuts and other sweet and savory snacks. Examples of snack bars include,
but are not limited to granola/muesli bars, breakfast bars, energy bars, fruit bars and other snack
bars.

[0113] The Baked Goods category generally refers to any edible product the process
of preparing which involves exposure to heat or excessive sunlight. Examples of baked goods
include, but are not limited to bread, buns, cookies, muffins, cereal, toaster pastries, pastries,
walffles, tortillas, biscuits, pies, bagels, tarts, quiches, cake, any baked foods, and any combination
thereof.

[0114] The Ice Cream category generally refers to frozen dessert containing cream and

sugar and flavoring. Examples of ice cream include, but are not limited to: impulse ice cream;

-99-



WO 2022/155667 PCT/US2022/070187

take-home ice cream; frozen yoghurt and artisanal ice cream; gelato; sorbet; sherbet; soy, oat, bean
(e.g., red bean and mung bean), coconut, nut and rice-based ice creams.

[0115] The Confectionery category generally refers to edible product that is sweet to
the taste. Examples of confectionery include, but are not limited to candies, gelatins, chocolate
confectionery, sugar confectionery, gum, and the likes and any combination products.

[0116] The Meal Replacement category generally refers to any food intended to replace
the normal meals, particularly for people having health or fitness concerns. Examples of meal
replacement include, but are not limited to slimming products and convalescence products.

[0117] The Ready Meal category generally refers to any food that can be served as
meal without extensive preparation or processing. The ready meal includes products that have had
recipe “skills” added to them by the manufacturer, resulting in a high degree of readiness,
completion and convenience. Examples of ready meal include, but are not limited to
canned/preserved, frozen, dried, chilled ready meals; dinner mixes; frozen pizza; chilled pizza;
and prepared salads.

[0118] The Pasta and Noodle category includes any pastas and/or noodles including,
but not limited to canned, dried and chilled/fresh pasta; and plain, instant, chilled, frozen and snack
noodles.

[0119] The Canned/Preserved Food category includes, but is not limited to
canned/preserved meat and meat products, fish/seafood, vegetables, tomatoes, beans, fruit, ready
meals, soup, pasta, and other canned/preserved foods.

[0120] The Frozen Processed Food category includes, but is not limited to frozen
processed red meat, processed poultry, processed fish/seafood, processed vegetables, meat
substitutes, processed potatoes, bakery products, desserts, ready meals, pizza, soup, noodles, and
other frozen food.

[0121] The Dried Processed Food category includes, but is not limited to rice, dessert
mixes, dried ready meals, dehydrated soup, instant soup, dried pasta, plain noodles, and instant
noodles. The Chill Processed Food category includes, but is not limited to chilled processed meats,
processed fish/seafood products, lunch kits, fresh cut fruits, ready meals, pizza, prepared salads,

soup, fresh pasta and noodles.
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[0122] The Sauces, Dressings and Condiments category includes, but is not limited to
tomato pastes and purees, bouillon/stock cubes, herbs and spices, monosodium glutamate (MSG),
table sauces, soy based sauces, pasta sauces, wet/cooking sauces, dry sauces/powder mixes,
ketchup, mayonnaise, mustard, salad dressings, vinaigrettes, dips, pickled products, and other
sauces, dressings and condiments.

[0123] The Baby Food category includes, but is not limited to milk- or soybean-based
formula; and prepared, dried and other baby food.

[0124] The Spreads category includes, but is not limited to jams and preserves, honey,
chocolate spreads, nut based spreads, speculoos spreads, butters, flavored butters, margarine,
edible oil spreads, oleos, cheese or cream cheese spreads, savory spread, and yeast based spreads.

[0125] The Dairy Product category generally refers to edible product produced from
mammal's milk. Examples of dairy product include, but are not limited to drinking milk products,
cheese, yoghurt and sour milk drinks, and other dairy products.

[0126] Additional examples for ingestible compositions, particularly food and
beverage products or formulations, are provided as follows. Exemplary ingestible compositions
include one or more confectioneries, chocolate confectionery, tablets, countlines, bagged
selflines/softlines, boxed assortments, standard boxed assortments, twist wrapped miniatures,
seasonal chocolate, chocolate with toys, alfajores, other chocolate confectionery, mints, standard
mints, power mints, boiled sweets, pastilles, gums, jellies and chews, toffees, caramels and nougat,
medicated confectionery, lollipops, liquorice, other sugar confectionery, bread,
packaged/industrial bread, unpackaged/artisanal bread, pastries, cakes, packaged/industrial cakes,
unpackaged/artisanal cakes, cookies, chocolate coated biscuits, sandwich biscuits, filled biscuits,
savory biscuits and crackers, bread substitutes, breakfast cereals, rte cereals, family breakfast
cereals, flakes, muesli, other cereals, children's breakfast cereals, hot cereals, ice cream, impulse
ice cream, single portion dairy ice cream, single portion water ice cream, multi-pack dairy ice
cream, multi-pack water ice cream, take-home ice cream, take-home dairy ice cream, ice cream
desserts, bulk ice cream, take-home water ice cream, frozen yoghurt, artisanal ice cream, dairy
products, milk, fresh/pasteurized milk, full fat fresh/pasteurized milk, semi skimmed
fresh/pasteurized milk, long-life/uht milk, full fat long life/uht milk, semi skimmed long life/uht

milk, fat-free long life/uht milk, goat milk, condensed/evaporated milk, plain
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condensed/evaporated milk, flavored, functional and other condensed milk, flavored milk drinks,
chocolate milk, dairy only flavored milk drinks, flavored milk drinks with fruit juice, milk
alternative beverages including rice milk, almond milk, cashew milk, coconut milk, hazelnut milk,
hemp milk, pistachio milk, oat milk, wheat milk, barley milk, millet milk, spelt milk, triticale milk,
and soy milk, sour milk drinks, fermented dairy drinks, kefir, coffee whiteners, powder milk,
flavored powder milk drinks, cream, cheese, processed cheese, spreadable processed cheese,
unspreadable processed cheese, unprocessed cheese, spreadable unprocessed cheese, hard cheese,
packaged hard cheese, unpackaged hard cheese, yoghurt, plain/natural yoghurt, flavored yoghurt,
fruited yoghurt, probiotic yoghurt, drinking yoghurt, regular drinking yoghurt, probiotic drinking
yoghurt, chilled and shelf-stable desserts, dairy-based desserts, soy-based desserts, chilled snacks,
fromage frais and quark, plain fromage frais and quark, flavored fromage frais and quark, savory
fromage frais and quark, sweet and savory snacks, fruit snacks, chips/crisps, extruded snacks,
tortilla/corn chips, popcorn, pretzels, nuts, other sweet and savory snacks, snack bars, granola bars,
breakfast bars, energy bars, fruit bars, other snack bars, meal replacement products, slimming
products, convalescence drinks, ready meals, canned ready meals, frozen ready meals, dried ready
meals, chilled ready meals, dinner mixes, frozen pizza, chilled pizza, soup, canned soup,
dehydrated soup, instant soup, chilled soup, hot soup, frozen soup, pasta, canned pasta, dried pasta,
chilled/fresh pasta, noodles, plain noodles, instant noodles, cups/bowl instant noodles, pouch
instant noodles, chilled noodles, snack noodles, canned food, canned meat and meat products,
canned fish/seafood, canned vegetables, canned tomatoes, canned beans, canned fruit, canned
ready meals, canned soup, canned pasta, other canned foods, frozen food, frozen processed red
meat, frozen processed poultry, frozen processed fish/seafood, frozen processed vegetables, frozen
meat substitutes, frozen potatoes, oven baked potato chips, other oven baked potato products, non-
oven frozen potatoes, {frozen bakery products, frozen desserts, frozen ready meals, frozen pizza,
frozen soup, frozen noodles, other frozen food, dried food, dessert mixes, dried ready meals,
dehydrated soup, instant soup, dried pasta, plain noodles, instant noodles, cups/bowl instant
noodles, pouch instant noodles, chilled food, chilled processed meats, chilled fish/seafood
products, chilled processed fish, chilled coated fish, chilled smoked fish, chilled lunch kit, chilled
ready meals, chilled pizza, chilled soup, chilled/fresh pasta, chilled noodles, oils and fats, olive oil,

vegetable and seed oil, cooking fats, butter, margarine, spreadable oils and fats, functional
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spreadable oils and fats, sauces, dressings and condiments, tomato pastes and purees,
bouillon/stock cubes, stock cubes, gravy granules, liquid stocks and fonds, herbs and spices,
fermented sauces, soy based sauces, pasta sauces, wet sauces, dry sauces/powder mixes, ketchup,
mayonnaise, regular mayonnaise, mustard, salad dressings, regular salad dressings, low fat salad
dressings, vinaigrettes, dips, pickled products, other sauces, dressings and condiments, baby food,
milk formula, standard milk formula, follow-on milk formula, toddler milk formula,
hypoallergenic milk formula, prepared baby food, dried baby food, other baby food, spreads, jams
and preserves, honey, chocolate spreads, nut-based spreads, speculoos spreads, butters, flavored
butters, margarine, edible oil spreads, oleos, cheese or cream cheese spreads, savory spread, and
yeast-based spreads. Exemplary ingestible compositions also include confectioneries, bakery
products, ice creams, dairy products, sweet and savory snacks, snack bars, meal replacement
products, ready meals, soups, pastas, noodles, canned foods, frozen foods, dried foods, chilled
foods, oils and fats, baby foods, or spreads or a mixture thereof. Exemplary ingestible
compositions also include breakfast cereals, sweet beverages or solid or liquid concentrate
compositions for preparing beverages, ideally so as to enable the reduction in concentration of
previously known saccharide sweeteners, or artificial sweeteners.

[0127] Some embodiments provide a chewable composition that may or may not be
intended to be swallowed. In some embodiments, the chewable composition may be gum, chewing
gum, sugarized gum, sugar-free gum, functional gum, bubble gum including a flavor modifying

compound as described herein and sweetener as described herein.

Flavor Concentrate Formulations

[0128] In some embodiments, the siratose compositions as described herein may be
provided in a flavoring concentrate formulation, e.g., suitable for subsequent processing to produce
a ready-to-use (for example, ready-to-serve) product. By “a flavoring concentrate formulation”, it
is meant a formulation which should be reconstituted with one or more diluting medium to become
a ready-to-use composition. The term “ready-to-use composition™ is used herein interchangeably
with “ingestible composition”, which denotes any substance that, either alone or together with
another substance, can be taken by mouth whether intended for consumption or not. In one

embodiment, the ready-to-use composition includes a composition that can be directly consumed
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by a human or animal. The flavoring concentrate formulation is typically used by mixing with or
diluted by one or more diluting medium, e.g., any consumable or ingestible ingredient or product,
to impart or modify one or more flavors to the diluting medium. Such a use process is often referred
to as reconstitution. The reconstitution can be conducted in a household setting or an industrial
setting. For example, a frozen fruit juice concentrate can be reconstituted with water or other
aqueous medium by a consumer in a kitchen to obtain the ready-to-use fruit juice beverage. In
another example, a soft drink syrup concentrate can be reconstituted with water or other aqueous
medium by a manufacturer in large industrial scales to produce the ready-to-use soft drinks. Since
the flavoring concentrate formulation has the flavoring agent or flavor modifying agent in a
concentration higher than the ready-to-use composition, the flavoring concentrate formulation is
typically not suitable for being consumed directly without reconstitution. There are many benefits
of using and producing a flavoring concentrate formulation. For example, one benefit is the
reduction in weight and volume for transportation as the flavoring concentrate formulation can be
reconstituted at the time of usage by the addition of suitable solvent, solid or liquid.

[0129] In one embodiment, the flavoring concentrate formulation comprises siratose
and 1) one or more flavor modifying compound as described herein; i1) a carrier; and ii1) optionally
at least one adjuvant. The term “carrier” denotes a usually inactive accessory substance, such as
solvents, binders, or other inert medium, which is used in combination with the flavor modifying
compound and one or more optional adjuvants to form the formulation. For example, water or
starch can be a carrier for a flavoring concentrate formulation. In some embodiments, the carrier
is the same as the diluting medium for reconstituting the flavoring concentrate formulation; and in
other embodiments, the carrier is different from the diluting medium. The term “carrier” as used
herein includes, but is not limited to, ingestibly acceptable carrier.

[0130] The term “adjuvant” denotes an additive which supplements, stabilizes,
maintains, or enhances the intended function or effectiveness of the active ingredient, such as the
compound of the present disclosure. In one embodiment, the at least one adjuvant comprises one
or more flavoring agents. The flavoring agent may be of any flavor known to one skilled in the art
or consumers, such as the flavor of chocolate, coffee, tea, mocha, French vanilla, peanut butter,
chai, or combinations thereof. In another embodiment, the at least one adjuvant comprises one or

more sweeteners. The one or more sweeteners can be any of the sweeteners described above. In
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another embodiment, the at least one adjuvant comprises one or more ingredients selected from
the group consisting of a emulsifier, a stabilizer, an antimicrobial preservative, an antioxidant,
vitamins, minerals, fats, starches, protein concentrates and isolates, salts, and combinations
thereof. Examples of emulsifiers, stabilizers, antimicrobial preservatives, antioxidants, vitamins,
minerals, fats, starches, protein concentrates and isolates, and salts are described in U.S. Pat. No.
6,468,576, the content of which is hereby incorporated by reference in its entirety for all purposes.

[0131] In one embodiment, the present flavoring concentrate formulation can be in a
form selected from the group consisting of liquid including solution and suspension, solid, foamy
material, paste, gel, cream, and a combination thereof, such as a liquid containing certain amount
of solid contents. In one embodiment, the flavoring concentrate formulation is in form of a liquid
including aqueous-based and nonaqueous-based. In some embodiments, the present flavoring
concentrate formulation can be carbonated or non-carbonated.

[0132] The flavoring concentrate formulation may further comprise a freezing point
depressant, nucleating agent, or both as the at least one adjuvant. The freezing point depressant is
an ingestibly acceptable compound or agent which can depress the freezing point of a liquid or
solvent to which the compound or agent is added. That is, a liquid or solution containing the
freezing point depressant has a lower freezing point than the liquid or solvent without the freezing
point depressant. In addition to depress the onset freezing point, the freezing point depressant may
also lower the water activity of the flavoring concentrate formulation. The examples of the freezing
point depressant include, but are not limited to, carbohydrates, oils, ethyl alcohol, polyol, e.g.,
glycerol, and combinations thereof. The nucleating agent denotes an ingestibly acceptable
compound or agent which is able to facilitate nucleation. The presence of nucleating agent in the
flavoring concentrate formulation can improve the mouthfeel of the frozen Blushes of a frozen
slush and to help maintain the physical properties and performance of the slush at freezing
temperatures by increasing the number of desirable ice crystallization centers. Examples of
nucleating agents include, but are not limited to, calcium silicate, calcium carbonate, titanium
dioxide, and combinations thereof.

[0133] In one embodiment, the flavoring concentrate formulation is formulated to have
alow water activity for extended shelf life. Water activity is the ratio of the vapor pressure of water

in a formulation to the vapor pressure of pure water at the same temperature. In one embodiment,
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the flavoring concentrate formulation has a water activity of less than about 0.85. In another
embodiment, the flavoring concentrate formulation has a water activity of less than about 0.80. In
another embodiment, the flavoring concentrate formulation has a water activity of less than about
0.75.

[0134] In one embodiment, the flavoring concentrate formulation has the flavor
modifying compound in a concentration that is at least 2 times of the concentration of the
compound in a ready-to-use composition. In one embodiment, the flavoring concentrate
formulation has the flavor modifying compound in a concentration that is at least 5 times of the
concentration of the compound in a ready-to-use composition. In one embodiment, the flavoring
concentrate formulation has the flavor modifying compound in a concentration that is at least 10
times of the concentration of the compound in a ready-to-use composition. In one embodiment,
the flavoring concentrate formulation has the flavor modifying compound in a concentration that
is at least 15 times of the concentration of the compound in a ready-to-use composition. In one
embodiment, the flavoring concentrate formulation has the flavor modifying compound in a
concentration that is at least 20 times of the concentration of the compound in a ready-to-use
composition. In one embodiment, the flavoring concentrate formulation has the flavor modifying
compound in a concentration that is at least 30 times of the concentration of the compound in a
ready-to-use composition. In one embodiment, the flavoring concentrate formulation has the flavor
modifying compound in a concentration that is at least 40 times of the concentration of the
compound in a ready-to-use composition. In one embodiment, the flavoring concentrate
formulation has the flavor modifying compound in a concentration that is at least 50 times of the
concentration of the compound in a ready-to-use composition. In one embodiment, the flavoring
concentrate formulation has the flavor modifying compound in a concentration that is at least 60
times of the concentration of the compound in a ready-to-use composition. In one embodiment,
the flavoring concentrate formulation has the flavor modifying compound in a concentration that

is up to 100 times of the concentration of the compound in a ready-to-use composition.

Tabletop Compositions

[0135] In some further aspects, the disclosure provides a tabletop sweetener

composition comprising: (a) at least one siratose composition according to any of the preceding
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aspects and embodiments thereof (namely, compositions comprising siratose, optional one or more
additional sweetener and optional flavoring modifying compound(s), or comestibly acceptable
salts thereof); and (b) at least one bulking agent.

[0136] The tabletop sweetener composition may take any suitable form including, but
not limited to, an amorphous solid, a crystal, a powder, a tablet, a liquid, a cube, a glace or coating,
a granulated product, an encapsulated form abound to or coated on to carriers/particles, wet or
dried, or combinations thereof.

[0137] The tabletop sweetener composition may contain further additives known to
those skilled in the art. These additives include but are not limited to bubble forming agents,
bulking agents, carriers, fibers, sugar alcohols, oligosaccharides, sugars, high intensity sweeteners,
nutritive sweeteners, flavorings, flavor enhancers, flavor stabilizers, acidulants, anti-caking and
free-flow agents. Such additives are for example described by H. Mitchell (H. Mitchell,
"Sweeteners and Sugar Alternatives in Food Technology", Blackwell Publishing Ltd, 2006, which
is incorporated herein by reference in its entirety). Flavoring agents may include those flavors
known to the skilled person, such as natural and artificial flavors. These flavorings may be chosen
from synthetic flavor oils and flavoring aromatics and/or oils, oleoresins and extracts derived from
plants, leaves, flowers, fruits, and so forth, and combinations thereof. Non-limiting representative
flavor oils include spearmint oil, cinnamon oil, oil of wintergreen (methyl salicylate), peppermint
oil, Japanese mint oil, clove oil, bay oil, anise oil, eucalyptus oil, thyme oil, cedar leaf oil, oil of
nutmeg, allspice, oil of sage, mace, oil of bitter almonds, and cassia oil. Also useful flavorings are
artificial, natural and synthetic fruit flavors such as vanilla, and citrus oils including lemon, orange,
lime, grapefruit, yazu, sudachi, and fruit essences including apple, pear, peach, grape, blueberry,
strawberry, raspberry, cherry, plum, pineapple, watermelon, apricot, banana, melon, apricot, ume,
cherry, raspberry, blackberry, tropical fruit, mango, mangosteen, pomegranate, papaya and so
forth. Other potential flavors include a milk flavor, a butter flavor, a cheese flavor, a cream flavor,
and a yogurt flavor; a vanilla flavor; tea or coffee flavors, such as a green tea flavor, a oolong tea
flavor, a tea flavor, a cocoa flavor, a chocolate flavor, and a coffee flavor; mint flavors, such as a
peppermint flavor, a spearmint flavor, and a Japanese mint flavor; spicy flavors, such as an
asafetida flavor, an ajowan flavor, an anise flavor, an angelica flavor, a fennel flavor, an allspice

flavor, a cinnamon flavor, a camomile flavor, a mustard flavor, a cardamom flavor, a caraway
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flavor, a cumin flavor, a clove flavor, a pepper flavor, a coriander flavor, a sassafras flavor, a
savory flavor, a Zanthoxyli Fructus flavor, a perilla flavor, a juniper berry flavor, a ginger flavor,
a star anise flavor, a horseradish flavor, a thyme flavor, a tarragon flavor, a dill flavor, a capsicum
flavor, a nutmeg flavor, a basil flavor, a marjoram flavor, a rosemary flavor, a bayleaf flavor, and
a wasabi (Japanese horseradish) flavor; alcoholic flavors, such as a wine flavor, a whisky flavor,
a brandy flavor, a rum flavor, a gin flavor, and a liqueur flavor; floral flavors; and vegetable
flavors, such as an onion flavor, a garlic flavor, a cabbage flavor, a carrot flavor, a celery flavor,
mushroom flavor, and a tomato flavor. These flavoring agents may be used in liquid or solid form
and may be used individually or in admixture. Commonly used flavors include mints such as
peppermint, menthol, spearmint, artificial vanilla, cinnamon derivatives, and various fruit flavors,
whether employed individually or in admixture. Flavors may also provide breath freshening
properties, particularly the mint flavors when used in combination with cooling agents.

[0138] Flavors may also provide breath freshening properties, particularly the mint
flavors when used in combination with cooling agents. These flavorings may be used in liquid or
solid form and may be used individually or in admixture. Other useful flavorings include
aldehydes and esters such as cinnamyl acetate, cinnamaldehyde, citral diethylacetal, dihydrocarvyl
acetate, eugenyl formate, p- methylamisol, and so forth may be used. Generally any flavoring or
food additive such as those described in Chemicals Used in Food Processing, publication 1274,
pages 63-258, by the National Academy of Sciences, may be used. This publication is incorporated
herein by reference.

[0139] Further examples of aldehyde flavorings include but are not limited to
acetaldehyde (apple), benzaldehyde (cherry, almond), anisic aldehyde (licorice, anise), cinnamic
aldehyde (cinnamon), citral, i.e., alpha-citral (lemon, lime), neral, i.e., beta-citral (lemon, lime),
decanal (orange, lemon), ethyl vanillin (vanilla, cream), heliotrope, i.e., piperonal (vanilla, cream),
vanillin (vanilla, cream), alpha-amyl cinnamaldehyde (spicy fruity flavors), butyraldehyde (butter,
cheese), valeraldehyde (butter, cheese), citronellal (modifies, many types), decanal (citrus fruits),
aldehyde C-8 (citrus fruits), aldehyde C-9 (citrus fruits), aldehyde C-12 (citrus fruits), 2-ethyl
butyraldehyde (berry fruits), hexenal, i.e., trans-2 (berry fruits), tolyl aldehyde (cherry, almond),
veratraldehyde (vanilla), 2,6- dimethyl-5-heptenal, i.e., melonal (melon), 2,6-dimethyloctanal

(green fruit), and 2- dodecenal (citrus, mandarin), cherry, grape, strawberry shortcake, and
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mixtures thereof. These listings of flavorings are merely exemplary and are not meant to limit
either the term "flavoring" or “flavoring agent”, or the scope of the disclosure generally.

[0140] In some embodiments, the flavoring may be employed in either liquid form
and/or dried form. When employed in the latter form, suitable drying means such as spray drying
the oil may be used. Alternatively, the flavoring may be absorbed onto water soluble materials,
such as cellulose, starch, sugar, maltodextrin, gum arabic and so forth or may be encapsulated.
The actual techniques for preparing such dried forms are well-known.

[0141] In some embodiments, the tabletop sweetener can be made to be similar to
brown sugar. In such embodiments, compounds imparting brown notes can be added to the
composition to make it taste more similar to brown sugar.

[0142] In some embodiments, the flavorings may be used in many distinct physical
forms well- known in the art to provide an initial burst of flavor and/or a prolonged sensation of
flavor. Without being limited thereto, such physical forms include free forms, such as spray dried,
powdered, beaded forms, encapsulated forms, and mixtures thereof.

[0143] Suitable bulking agents include, but are not limited to maltodextrin (10 DE, 18
DE, or 5 DE), corn syrup solids (20 or 36 DE), sucrose, fructose, glucose, invert sugar, sorbitol,
xylose, ribulose, mannose, xylitol, mannitol, galactitol, erythritol, maltitol, lactitol, isomalt,
maltose, tagatose, lactose, inulin, glycerol, propylene glycol, polyols, polydextrose,
fructooligosaccharides, cellulose and cellulose derivatives, and the like, and mixtures thereof.
Additionally, granulated sugar (sucrose) or other caloric sweeteners such as crystalline fructose,
other carbohydrates, or sugar alcohols can be used as a bulking agent due to their provision of
good content uniformity without the addition of significant calories.

[0144] In one embodiment, the at least one bulking agent may be a bulking agent
described in U.S. Patent No. 8,993,027, the disclosure of which is incorporated by reference in its
entirety.

[0145] In one embodiment, the at least one bulking agent may be a bulking agent
described in U.S. Patent No. 6,607,771, the disclosure of which is incorporated by reference in its

entirety.
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[0146] In one embodiment, the at least one bulking agent may be a bulking agent
described in U.S. Patent No. 6,932,982, the disclosure of which is incorporated by reference in its
entirety.

[0147] In some embodiments, the tabletop sweetener composition may further
comprise at least one anti-caking agent. As used herein the phrase "anti-caking agent" and "flow
agent" refer to any composition which prevents, reduces, inhibits, or suppresses the at least one
sweetener from attaching, binding, or contacting to another sweetener molecule. Alternatively,
anti-caking agent may refer to any composition which assists in content uniformity and uniform
dissolution. Non-limiting examples of anti-caking agents include cream of tartar, calcium silicate,
silicon dioxide, microcrystalline cellulose (Avicel, FMC BioPolymer, Philadelphia, Pa.), and
tricalcium phosphate. In one embodiment, the anti-caking agents are present in the tabletop
sweetener composition in an amount from about 0.001 to about 3% by weight of the tabletop
sweetener composition.

[0148] In some embodiments, the sweetener compositions of any of the preceding
aspects and embodiments thereof are encapsulated using typical means for encapsulating flavor or
fragrance compounds. Non-limiting examples of such technology are set forth in U.S. Patent
Application Publication Nos. 2016/0235102, 2019/0082727, 2018/0369777, 2018/0103667,
2016/0346752, 2015/0164117, 2014/0056836, 2012/0027866, 2010/0172945, and 2007/0128234,
as well as U.S. Patent Nos. 7,488,503, 6,416,799, 5,897,897, 5,786,017, 5,603,971, 4,689,235,
4,610,890, 3,704,137, 3,041,180, and 2,809,895. All of the preceding patent publications and

patents are hereby incorporated by reference as though set forth herein in their entireties.

EXAMPLES

Example 1: Sensory Testing For Apple Drink

[0149] A panel of volunteers evaluated siratose for in-mouth attributes (sweetness,
delayed sweetness, sourness, bitterness, global flavor intensity, thickness/body, and astringence)
and aftertaste (AT) attribtues (lingering sweetness, overall off-taste intensity, licorice off-tast,
bitterness off-taste, and mouth coating) on a 10-point scale. Two replicate session were conducted,

with a 20 minute break between sessions. There was a 90 second delay between samples within a
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session. Panelists evaluated all samples in a first session and evaluated the samples again a second
time in a second session. Control samples of Rebaudioside M (Reb M) were evaluated during all
sessions as a control. Mogroside V was also evaluated and sensory data for mogroside V is
provided.
[0150] Data analysis was performed using 2-way analysis of variance (ANOVA) with

interaction using Tukey’s HSD test. The data was normalized for each attribute according to

average scores for Reb M.

In-mouth Attributes of Siratose-containing Apple Drink

[0151]

The average normailzed in-mouth attributes for each sample of apple drink

containing siratose was evaluated below.

Global .
Sweetener Sweetness Delayed Bitterness | Flavor Thickness/
Sweetness . Body
Intensity
250 ppm siratose 4.2 22 1.5 3.7 1.5
250 mg mogroside V 3.4 25 1.6 3.0 1.3
250 ppm Reb M 49 2.5 1.4 4.0 1.5
500 ppm siratose 5.9 3.4 1.7 4.6 1.8
500 mg mogroside V 592 3.1 1.3 4.1 1.6
500 ppm Reb M 6.1 3.0 1.3 4.7 1.9

Aftertaste Attributes of Siratose-containing Apple Drink

[0152] The average sweetness for each sample of apple drink containing siratose was
evaluated below.
Sweetener Lingering Overall Licorice | Bitterness | Mouth
Sweetness Off-Taste | Aftertaste | Aftertaste | Coating
250 ppm siratose 3.4 2.8 1.8 1.1 -
250 mg mogroside V 2.5 3.4 2.3 1.3 -

-111-




WO 2022/155667 PCT/US2022/070187
250 ppm Reb M 3.7 29 2.0 1.1 --
500 ppm siratose 52 4.0 2.8 - 2.6
500 mg mogroside V 3.8 2.9 2.0 -- 2.1
500 ppm Reb M 4.4 3.1 2.2 -- 2.2
[0153] Siratose was found to have a high sweetness score and similar in-mouth and

aftertaste attributes as the control Reb M samples at the same concentration in apple drink.
Additionally, siratose was found to be sweeter, less bitter, and have a higher global flavor intensity
than mogroside V, while having a lower overall off taste, licorice aftertaste, and bitterness

aftertaste.

Example 2: Sensory Testing For Lemon Lime Carbonated Soft Drink
[0154]

soft drink for in-mouth attributes and aftertaste attibutes according to the methods described in

A panel of volunteers evaluated the siratose-containing lemon-lime carbonated

Example 1 above.

In-mouth Attributes of Siratose-containing Lemon-Lime Carbonated Soft Drink

[0155]

carbonated soft drink cotaining siratose was evaluated below.

The average normalized in-mouth attributes for a sample of lemon-lime

Delaved Global
Sweetener Sweetness Y Bitterness Flavor
Sweetness .
Intensity
600 ppm siratose 6.0 3.9 2.1 4.5
600 mg mogroside V 5.0 34 2.0 3.9
600 ppm Reb M 6.0 33 1.9 4.8

Aftertaste Attributes of Siratose-containing Lemon-Lime Carbonated Soft Drink
[0156]

carbonated soft drink having siratose was evaluated below.

The average normalized aftertaste attributes for a sample of lemon-lime
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Sweetener Lingering | Overall Off- Licorice Bitterness
Sweetness Taste Aftertaste Aftertaste
600 ppm siratose 43 3.9 2.3 1.3
600 mg mogroside V 3.6 3.7 23 1.6
600 ppm Reb M 43 3.6 2.5 1.4
[0157] Siratose was also found to have a high sweetness score and similar in-mouth

and aftertaste attributes as the control Reb M samples at the same concentration in lemon-lime
carbonated soft drink. Siratose also had higher sweetness and global flavor intensity as compared

to mogroside V while having a similar aftertaste profile.

Example 3: Sensory Testing For Sparkling Orange Beverage
[0158]

for in-mouth attributes and aftertaste attibutes according to the methods described in Example 1

A panel of volunteers evaluated a sparkling orange beverage containing siratose

above.

In-mouth Attributes For Sparkling Orange Beverage
[0159]

The average normalized in-mouth attributes for a sample of sparkling orange

beverage containing siratose was evaluated and the results are provided below.

Sweetener Sweetness Delayed
Sweetness
250 ppm siratose 58 41
250 mg mogroside V 51 49
250 ppm Reb M 5.8 33

Aftertaste Attributes
[0160]

beverage was evaluated amd the results are provided below.
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Sweetener Lingering | Overall Off- Licorice Mouth
Sweetness Taste Aftertaste Coating
250 ppm siratose 4.4 3.1 2.9 3.0
250 mg mogroside V 3.6 2.9 2.2 2.8
250 ppm Reb M 3.9 3.3 2.2 2.5

[0161] Siratose was also found to have a high sweetness score and an increased delayed
sweetness compared to the control Reb M samples at the same concentration in lemon-lime
carbonated soft drink. The siratose-containing sample of sparkling orange beverage also had a
slightly lower off-taste and higher mouth coating than Reb M sparkling orange beverage samples.

Siratose also had greater sweetness than mogroside V.

Example 4: Sensory Testing For Vanilla Milk
[0162]

A panel of volunteers evaluated vanilla milk containing siratose for in-mouth

attributes and aftertaste attibutes according to the methods described in Example 1 above.

In-mouth Attributes
[0163]

containing siratose was evaluated and the results are provided beloe below.

The average normalized in-mouth attributes for each sample of vanilla milk

Delaved Global
Sweetener Sweetness y Sourness | Bitterness | Flavor | Fattiness | Astringence
Sweetness .
Intensity
200 ppm siratose 5.6 1.7 0.5 -- -- 3.1 0.5
200 mg mogroside V 5.0 1.9 1.0 -- -- 3.2 0.5
200 ppm Reb M 49 1.7 0.7 -- -- 3.3 0.6
400 ppm siratose 7.1 23 0.5 0.6 5.1 3.6 0.5
400 mg mogroside V 6.3 2.0 0.9 1.2 4.2 3.5 0.3
400 ppm Reb M 6.6 2.2 0.7 0.8 4.6 3.8 0.6
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Aftertaste Attributes for Vanillla Milk

[0164] The average normalized aftertaste attributes for each sample of vanilla milk

containing siratose was evaluated and the results are provided beloe below.

Sweetener Lingering | Overall Off- Licorice Mouth

Sweetness Taste Aftertaste Coating
200 ppm siratose 3.1 1.9 1.0 3.2
200 mg mogroside V 2.5 1.6 0.8 2.9
200 ppm Reb M 2.6 1.8 0.8 3.1
400 ppm siratose 4.0 2.4 1.1 0.8
400 mg mogroside V 3.5 2.2 1.1 0.9
400 ppm Reb M 3.8 2.1 1.3 0.7

[0165] Siratose was found to have improved sweetness as compated to Reb M in

samples of vanilla milk at both 200 ppm and 400 ppm as well as similar in-mouth and aftertaste
profiles. Siratose was also sweeter than mogroside V at both 200 ppm and 400 ppm, while having

a similar aftertaste profile.

Example 5: Additional Sensory Testing For Lemon-Flavored Beverage

[0166] A panel of flavorists at three locations evaluated lemon-lime beverage various
mogrosides at a concentration of 600 ppm mogrosides for in-mouth attributes (peak sweetness,
upfront sweetness, bitterness, and mouthfeel/thickness) amd aftertaste attributes (sweet tastle
linger), on a 0 to 10 scale. The in-mouth attributes were evaluated while holding the sample in the
mouth, while the aftertaste attributes were evaluated after expectoration. The data was analyzed
using Duncan’s new multiple range test and the scores (compact letter displays) are provided in

the data below in parentheses.
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Sweetener Peak Upfront . Sweet Mouthfeel/
Sweetness | Sweetness Bitterness Linger Thickness
Siratose 8429 (a) | 6.571(a) | 1.357 (a) 6.143 (a) 4.143 (a)
Siamenoside I 6.571 (b)_ | 4.286(b) | 2.571 (a) 4.429 (be) 3.429 (ab)
Isomogroside V 5.571 (bc) | 4.000(b) | 2.286 (a) 4.857 (ab) 2.571 (b)
Isomogroside IV 4.857 (¢) | 3.571(b) | 1.857 (a) 3.429 (¢) 2.714 (b)

Example 6: Additional Sensory Testing For Vanilla Milk
[0167]

A panel of flavorists at three locations evaluated vanilla milk containing various
mogrosides at a concentration of 400 ppm mogrosides for in-mouth attributes (peak sweetness,
upfront sweetness, bitterness, and mouthfeel/thickness) amd aftertaste attributes (sweet tastle
linger), on a 0 to 10 scale. The in-mouth attributes were evaluated while holding the sample in the
mouth, while the aftertaste attributes were evaluated after expectoration. The data was analyzed

using Duncan’s new multiple range test and the scores are provided in the data below in

parentheses.
Sweetener Peak Upfront . Sweet Mouthfeel/
Sweetness | Sweetness Bitterness Linger Thickness
Siratose 8.000 (a) | 6.625(a) | 1.750 (a) | 6.375 (a) 5.375 (a)
Siamenoside I 7.375 (a)_ | 5.938 (ab) | 1.688(a) | 5.875(a) | 5.000 (ab)
Isomogroside V 6.188(b) | 5.125(b) | 0.875(b) | 4.625(b) | 4.875 (ab)
Isomogroside Ve 5938 (c) | 5.125(b) | 1.313(ab) | 4.563(b) | 4.125(b)

[0168]

siamenoside I, isomogroside V, and isomogroside IVg was found to have a lower licorice aftertaste

With respect to Examplse 4 and 5, expert panelists noted that each of siratose,

and lower bitter aftertaste as compared with stevia while having a better mouthfeel.

[0169] The foregoing detailed description has been given for clearness of

understanding only and no unnecessary limitations should be understood therefrom as
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modifications will be obvious to those skilled in the art. It is not an admission that any of the
information provided herein is prior art or relevant to the presently claimed embodiments, or that

any publication specifically or implicitly referenced is prior art.
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What is Claimed is:

1. A formulation comprising siratose; and at least one or more of: (i) one or more
additional sweetener; (i1) one or more flavoring modifying compound; or (iii) a flavoring agent.

2. The formulation of Claim 1, wherein the one or more additional sweeteners is
selected from the group consisting of: agave inulin, agave nectar, agave syrup, amazake, brazzein,
brown rice syrup, coconut crystals, coconut sugars, coconut syrup, date sugar, fructans (also
referred to as inulin fiber, fructo-oligosaccharides, or oligo-fructose), green stevia powder, stevia
rebaudiana, rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E,
rebaudioside F, rebaudioside I, rebaudioside H, rebaudioside L, rebaudioside K, rebaudioside J,
rebaudioside N, rebaudioside O, rebaudioside M and other sweet stevia-based glycosides,
stevioside, stevioside extracts, honey, Jerusalem artichoke syrup, licorice root, luo han guo (fruit,
powder, or extracts), lucuma (fruit, powder, or extracts), maple sap (including, for example, sap
extracted from Acer saccharum, Acer nigrum, Acer rubrum, Acer saccharinum, Acer platanoides,
Acer negundo, Acer macrophyllum, Acer grandidentatum, Acer glabrum, Acer mono), maple
syrup, maple sugar, walnut sap (including, for example, sap extracted from Juglans cinerea,
Juglans nigra, Juglans ailatifolia, Juglans regia), birch sap (including, for example, sap extracted
from Betula papyrifera, Betula alleghaniensis, Betula lenta, Betula nigra, Betula populifolia,
Betula pendula), sycamore sap (such as, for example, sap extracted from Platanus occidentalis),
ironwood sap (such as, for example, sap extracted from Ostrya virginiana), mascobado, molasses
(such as, for example, blackstrap molasses), molasses sugar, monatin, monellin, cane sugar (also
referred to as natural sugar, unrefined cane sugar, or sucrose), palm sugar, panocha, piloncillo,
rapadura, raw sugar, rice syrup, sorghum, sorghum syrup, cassava syrup (also referred to as tapioca
syrup), thaumatin, yacon root, malt syrup, barley malt syrup, barley malt powder, beet sugar, cane
sugar, crystalline juice crystals, caramel, carbitol, carob syrup, castor sugar, hydrogenated starch
hydrolates, hydrolyzed can juice, hydrolyzed starch, invert sugar, anethole, arabinogalactan,
arrope, syrup, P-4000, acesulfame potassium (also referred to as acesulfame K or ace-K), alitame
(also referred to as aclame), advantame, aspartame, baiyunoside, neotame, benzamide derivatives,
bernadame, canderel, carrelame and other guanidine-based sweeteners, vegetable fiber, corn sugar,
coupling sugars, curculin, cyclamates, cyclocarioside I, demerara, dextran, dextrin, diastatic malt,

dulcin, sucrol, valzin, dulcoside A, dulcoside B, emulin, enoxolone, maltodextrin, saccharin,
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estragole, ethyl maltol, glucin, gluconic acid, glucono-lactone, glucosamine, glucoronic acid,
glycerol, glycine, glycyphillin, glycyrrhizin, glycyrrhetic acid monoglucuronide, golden sugar,
yellow sugar, golden syrup, granulated sugar, gynostemma, hernandulcin, isomerized liquid
sugars, jallab, chicory root dietary fiber, kynurenine derivatives (including N'-formyl-kynurenine,
N'-acetyl-kynurenine, 6-chloro-kynurenine), galactitol, litesse, ligicane, lycasin, lugduname,
guanidine, falernum, mabinlin I, mabinlin II, maltol, maltisorb, maltodextrin, maltotriol,
mannosamine, miraculin, mizuame, other mogrosides (including, for example, mogroside IV,
mogroside V, neomogroside, siamenoside I, and isomogroside IVEg), mukurozioside, nano sugar,
naringin dihydrochalcone, neohesperidine dihydrochalcone, nib sugar, nigero-oligosaccharide,
norbu, orgeat syrup, osladin, pekmez, pentadin, periandrin I, perillaldehyde, perillartine,
petphyllum, phenylalanine, phlomisoside I, phloretin, phlorodizin, phyllodulcin, polyglycitol
syrups, polypodoside A, pterocaryoside A, pterocaryoside B, rebiana, refiners syrup, rub syrup,
rubusoside, selligueain A, shugr, siamenoside I, siraitia grosvenorii, soybean oligosaccharide,
Splenda, SRI oxime V, steviol glycoside, steviolbioside, stevioside, strogins 1, 2, and 4, sucronic
acid, sucrononate, sugar, suosan, phloridzin, superaspartame, tetrasaccharide, threitol, treacle,
trilobtain, tryptophan and derivatives (6-trifluoromethyl-tryptophan, 6-chloro-D-tryptophan),
vanilla sugar, volemitol, birch syrup, aspartame-acesulfame, assugrin, and combinations or blends
of any two or more thereof.

3. The formulation of Claim 1 or Claim 2, wherein the one or more flavor modifying

compound is:
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H |
N, or a salt or solvate thereof; or any

combination thereof, optionally in combination with one or more additional flavor modifying

compound.

-119-



WO 2022/155667 PCT/US2022/070187

4. The formulation of any one of Claims 1 to 3, which is an ingestible composition.

5. The ingestible composition of Claim 4, which is in the form of a food or beverage
product, an animal feed product, a pharmaceutical composition, a nutritional product, a dietary
supplement, or over-the-counter medication.

6. The ingestible composition of Claim 5, wherein the food or beverage product is for
human or animal consumption.

7. The ingestible composition of Claim 6, wherein the beverage is selected from the
group consisting of sparkling beverages, fruit juices, fruit-flavored juices, juice drinks, nectars,
vegetable juices, vegetable-flavored juices, sports drinks, energy drinks, enhanced water drinks,
enhanced water with vitamins, near water drinks, coconut waters, tea type drinks, coffees, cocoa
drinks, beverages containing milk components, milk alternative beverages, beverages containing
cereal extracts and smoothies.

8. The ingestible compostion of Claim 6, wherein the beverage product comprises:

citric acid, phosphoric acid, ascorbic acid, sodium acid sulfate, lactic acid, and/or tartaric
acid;

caffeine, quinine, green tea, catechins, polyphenols, green robusta coffee extract, green
coffee extract, whey protein isolate, and/or potassium chloride;

caramel color, Red #40, Yellow #5, Yellow #6, Blue #1, Red #3, purple carrot, black carrot
juice, purple sweet potato, vegetable juice, fruit juice, beta carotene, turmeric curcumin, and/or
titanium dioxide;

sodium benzoate, potassium benzoate, potassium sorbate, sodium metabisulfate, sorbic
acid, and/or benzoic acid;

ascorbic acid, calcium disodium EDTA, alpha tocopherols, mixed tocopherols, rosemary
extract, grape seed extract, resveratrol, and/or sodium hexametaphosphate;

resveratrol, Co-Q10, omega 3 fatty acids, theanine, choline chloride (citocoline), fibersol,
inulin (chicory root), taurine, panax ginseng extract, guanana extract, ginger extract, L-
phenylalanine, L-carnitine, L-tartrate, D-glucoronolactone, inositol, bioflavonoids, Echinacea,
ginko biloba, yerba mate, flax seed oil, garcinia cambogia rind extract, white tea extract, ribose,
milk thistle extract, grape seed extract, pyrodixine HCI] (vitamin B6), cyanoobalamin (vitamin

B12), niacinamide (vitamin B3), biotin, calcium lactate, calcium pantothenate (pantothenic acid),
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calcium phosphate, calcium carbonate, chromium chloride, chromium polynicotinate, cupric
sulfate, folic acid, ferric pyrophosphate, iron, magnesium lactate, magnesium carbonate,
magnesium sulfate, monopotassium phosphate, monosodium phosphate, phosphorus, potassium
iodide, potassium phosphate, riboflavin, sodium sulfate, sodium gluconate, sodium polyphosphate,
sodium bicarbonate, thiamine mononitrate, vitamin D3, vitamin A palmitate, zinc gluconate, zinc
lactate, and/or zinc sulphate;

luteolin, apigenin, tangeritin quercetin, kaempferol, myricetin, fisetin, galangin,
isorhamnetin, pachypodol, rhamnazin, alpinumisoflavone, di-O-methylalpinumisoflavone, 4'-
methyl-alpinumisoflavone, 5,3"4'-trihydroxy-2",2"-dimethylpyrano (5",6":7,8) isoflavone,
karanjachromene. taxifolin (or dihydroquercetin), dihydrokaempferol, furanoflavonols,
hesperetin, naringenin, eriodictyol, homoeriodictyol, catechin, gallocatechin (GC), catechin 3-
gallate (Cg), gallocatechin 3-gallate, epicatechin, epigallocatechin (EGC), epicatechin 3-gallate,
epigallocatechin 3-gallate, theaflavin, proanthocyanidin, 2R,3R-aromadendrin-3-O-acetate, 4’-
methoxy dihydroquercetin-3-O-acetate, sinensetin, hexamethoxy quercetogetin, nobiletin, 5,6,7-
trimethoxy-2-(4-methoxyphenyl)-4H-chromen-4-one, heptamethoxyflavone, and/or tangeretin;

ester gum, brominated vegetable oil (BVO), or sucrose acetate isobutyrate (SAIB); sodium
citrate, potassium citrate, and/or salt;

propylene glycol, ethyl alcohol, glycerine, gum Arabic (gum acacia), maltodextrin,
modified corn starch, dextrose, natural flavor, natural flavor with other natural flavors (natural
flavor WONF), natural and artificial flavors, artificial flavor, silicon dioxide, magnesium
carbonate, or tricalcium phosphate; or

pectin, xanthan gum, carboxylmethylcellulose (CMC), polysorbate 60, polysorbate 80,
medium chain triglycerides, cellulose gel, cellulose gum, sodium caseinate, modified food starch,
gum Arabic (gum acacia), and/or carrageenan;

or any combination thereof.

9. The formulation of any one of Claims 1 to 8, wherein the formulation enhances the
sweetness of the additional sweetener and/or flavor modulator.

10. The formulation of any one of Claims 1 to 9, wherein siratose is present in an

amount of from 1 ppm to 1000 ppm.
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11. The formulation of any one of Claims 1 to 9, wherein siratose is present in an
amount of 50 ppm or less.

12. The formulation of any one of Claims 1 to 9, wherein siratose is present in an
amount of 25 ppm or less.

13. The formulation of any one of Claims 1 to 12, wherein the flavor modifying
compound is a compound that reduces sourness, reduces licorice taste, blockes bitterness, enhance
umami, enhance saltiness, enhance a cooling effect, or any combination of the foregoing.

14. The formulation of any one of Claims 1 to 13, wherein the flavor modifying

compound is a compound that enhances sweetness.
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