QUI NAZCLI NE DERI VATI VES BACKGROUND Angi ogenesi s is a physi ol ogi cal process
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angi ogenesi s-rel ated di sorder. SUMMARY This invention is based on the

di scovery that a nunber of quinazoline conpounds inhibit the activity of
KDR. One aspect of this invention reF&E8 to qui nazoline conpounds of the
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sat ur at e?wee% aturated, or aromatic ring, optionally containing 1-3 hetero
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al kenyl , al kynyl, aryl, cycl oal kyBACK&IROTGBYc| oal kyl , heteroaryl,
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f ol | owi ngersonal taste preferences. For instance, consumers commonly add sugar in the form of sucrose
(table sugar), crystalline glucose, trehalose, dextrose or fructose, for example, to beverages, such
as, coffees and teas, on cereals, on fruits, and as toppings on baked goods to increase the sweet
20 quality of the beverage or food item. Sugar generally consists of a class of edible crystalline
substances including sucrose, lactose, and fructose. Human taste buds interpret its flavor as
sweet. Sugar as a basic food carbohydrate primarily comes from sugar cane and from sugar
beet, but also appears in fruit, honey, sorghum, sugar maple (in maple syrup), and in many other
sources.
25 An alternative to sugar is high intensity sweeteners (also referred to herein as “HIS™).
HIS such as aspartame, sucralose, stevioside, saccharin sodium, thaumatin, glycyrrhizin,
acesulfame-K and sodium cyclamate, for example, are several times as sweet as sucrose, are
often non-cariogenic and are either low-caloric or non-caloric. These HIS, or sugar substitutes,
however, possess taste characteristics different than sugar, including, in some instances,
30 undesirable taste characteristics such as sweetness linger, delayed sweetness onset, and non-
sugar like aftertastes.

Because of these taste characteristics, use of HIS to replace sugar in a food or beverage
has been limited. Attempts have been made to modify the taste profile of HIS to impart more
sugar-like taste characteristics. For instance, products have been proposed that combine HIS

35  with one or more bulking ingredients to dilute the intensity of the HIS. In some cases, the

bulking agents are even described as having taste modifying properties that provide a more



features: Xis O NH, or NCH3; R7 is -C(O NRaRb, each of Ra and Rb,

i ndependently, being H, alkyl, alkenyl, alkynyl, aryl, cycloal kyl,
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apparent from the following detailed description.

20
DETAILED DESCRIPTION

A Introduction
To better understand the present invention, it is useful to have at least a general
knowledge of certain concepts and terminology related to taste and taste modification. First,

25  taste is often referred to as a taste quality, which is selected from bitter, sweet, sour, salty and
umami. It is possible to have one or more of these taste qualities within the same item. Taste
modification often involves either an enhancement or synergy, or a suppression or masking of a
particular taste quality. Taste modification may also involve a change in the duration (or time)
and intensity of the taste quality. Thus, in a visual sense, a curve of a taste profile can be shified

30 forward or backward in time, be lengthened or shortened (duration) and certain peaks can be
decreased or increased in height (intensity).

Furthermore, the senses of taste and smell (or odor) are anatomically two separate
entities. Taste is stimulated through physical interactions of non-volatile molecules with
receptors on the tongue and mouth surfaces, while volatile compounds reaching the receptors in

35  the olfactory epithelium determine smell. At a perceptual level, however, there are many



nmonocyclic, 8-12 menbered bicyclic, or 11-14 menbered tricyclic ring system
havi ng one or nore heteroatons (such as O N, or S). Exanples of
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sugar in_the form of sucrose %I e sugar), crystalline glucose, trehal ose,
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quality of the beverage or food item Sugar generally consis a cl ass
of edi bl @m@qpy&:tfgm)mrgemhamemem of sweetness as well as peach aroma enhancement of

sweetness intensity and duration.

20 Studies have also reported that an odor can suppress perceived flavor intensity when the
taste-odor pair is not congruent (or non-congruent). For instance, experiments with caramel
odor, which is related to sweet taste, demonstrated a suppression of sour taste intensity and
peanut butter odor suppressed whipped cream sweetness. No studies have been focused on the
taste modifying effects (e.g. enhancement, synergy, suppression, masking) of mixtures of

25 congruent flavor volatiles, however, and non-congruent flavor volatiles and reports of non-
congruent flavor volatile enhancement of taste are extremely rare.

The present invention reports taste modifying compositions containing certain congruent
flavor volatiles that can be used for taste modification of certain ingredients. For example, in
one embodiment, a sweetener is provided that includes a HIS and a taste modifying composition

30 having at least one congruent flavor volatile to enhance sweet quality of the HIS. Surprisingly,
the inventors have also identified a taste modifying composition containing at least one non-
congruent flavor volatile that can also be used to enhance sweet quality of a HIS. Thus, in
another embodiment a sweetener is provided that includes a HIS and a taste modifying
composition containing at least one non-congruent flavor volatile to enhance sweet quality of the

35  HIS. In another aspect, the non-congruent flavor volatile may actually perform a dual function



substances i ncluding sucrose, |actose, and fructose. Human taste buds
interpret its flavor as sweet. Sugar as a basic food carbohydrate primarily
cones frowoxogars7ssane and from sugar beet, but al so appeararseevofonise

honey, sorghum sugar nmaple (in maple syrup), and in nmany other sources. An
alternative to sugar is high intensity sweeteners (also referred to herein
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flavor vo a co i nation one congruent avor volatile
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pertainstoa et ah| hlnte ity sweete t e
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maki ng abshegihgnerheofeatubte opthe snibsureive appaodmi %ﬁ\enaffeﬁoming degadaekteipaon of t he
present invention nay be used to create a variety of food, beverage,
phar maceff4’ g%? l3igly ot her products. In one enbodi nent, the sweetener is used
in ag abl et oppEWRRINEBEFommon terms in chemistry may be found in Richard J. Lewis, Sr. (ed.),

Hawley’s Condensed Chemical Dictionary, published by John Wiley & Sons, Inc., 1997 (ISBN
0-471-29205-2).

Explanations of certain specific terms are generally provided within the text of the
application.

25
17l The Sweetener

In one embodiment of the present invention, a sweetener is provided that includes a HIS and
a taste modifying composition. In one aspect of the present invention, the weight ratio on a dry
basis of the HIS to the taste modifying composition is from about 0.0010:1 to about 1000:1. In
30  another aspect of the present invention, the weight ratio on a dry basis of the HIS to the taste
modifying composition is from about 0.01:1 to about 286:1. In yet another aspect of the present
invention, the weight ratio on a dry basis of the HIS to the taste modifying composition is from
about 1.8:1 to about 115:1.
In another embodiment of the present invention, a sweetener is provided that includes a
35  bulking material, a HIS and a taste modifying composition. In one aspect of the present

invention, the weight ratio on a dry basis of the bulking material to the HIS to the taste



The foregoing and ot her objects and features of the disclosure wll becone
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exanpl esevg.f toti%PoQ/e %&hl%@ﬁ?c@@ﬂ@éncpr HOVQEMERL compositions. It may also be desirable to
provide the sweetener in the form of a crystal that has similar solubility profile to sucrose, which
becomes apparent, e.g., when the sweetener is mixed into an unsweetened beverage.
25 Where the sweetener is not formulated to mimic the appearance or solubility characteristics
of sucrose, is may be formulated to minimize volume, maximize solubility, maximize stability,
or otherwise improve product handling and distribution.
One form of the sweetener may be an admixture. The sweetener may also be provided in the
form of coated granules in which one or more first component of the sweetener composition is
30 coated over one or more second component of the sweetener composition. For example, the
taste modifying composition may be coated onto granules, crystals, or other forms of a HIS,
such that taste buds are first exposed to the taste modifying composition, and then to the HIS. In
this manner, the taste buds are modified by the taste modifying composition in preparation for
exposure to the HIS. In another example, the HIS may be coated onto granules, crystals, or

35  other forms of the taste modifying composition, such that taste buds are first exposed to the HIS,
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glycyrrhizic acid and its salts, thaumatin, monellin, mabinlin, brazzein, hernandulcin,

phyllodulein, glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin, polypodoside A,
pterocaryoside A, pterocaryoside B, mukurozioside, phlomisoside 1, periandrin I, abrusoside A,
25 and cyclocarioside 1. HIS also include modified HIS. Modified HIS include HIS which have
been altered naturally. For example, a modified HIS includes, but is not limited to, HIS which
have been fermented, contacted with enzyme, or derivatized or substituted on the HIS.
In another embodiment, the HIS may be selected from the group consisting of rebaudioside
A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E, rebaudioside F, dulcoside A,
30  dulcoside B, rubusoside, stevia, stevioside, mogroside IV, mogroside V, Luo Han Quo
sweetener, siamenoside, monatin and its salts (monatin SS, RR, RS, SR), curculin, glycyrrhizic
acid and its salts, thaumatin, monellin, mabinlin, brazzein, hernandulcin, phyllodulcin,
glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin, polypodoside A, pterocaryoside A,
pterocaryoside B, mukurozioside, phlomisoside I, periandrin I, abrusoside A, cyclocarioside I,

35  saccharin and its salts, cyclamic acid and its salts, aspartame, aspartame-acesulfame salt,
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only a sweet flavor but also a strawberry flavor
95% to about 100%; from about 96% to about 99%; from about 97% to about 98%: from about
98% to about 99%; and from about 99% to about 100%. Purity as used herein refers to a purity
of a single type of HIS.
Purity, as used here, represents the weight percentage of a respective HIS compound present
25  ina HIS extract, in raw or purified form. In one embodiment, a steviol glycoside extract
comprises a particular steviol glycoside in a particular purity, with the remainder of the steviol
glycoside extract comprising a mixture of other steviol glycosides.
To obtain a particularly pure extract of a HIS, such as rebaudioside A, it may be necessary to
purify the crude extract to a substantially pure form. Such methods generally are known to those
30 of ordinary skill in the art. An exemplary method for purifying a HIS such as rebaudioside A, is
describes in U.S. provisional patent application nos. 60/881,798 and 61/008,163, the disclosures
of which are incorporated herein by reference in their entirety.
A steviol glycoside of particular interest is rebaudioside A. Rebaudioside A is
comparatively sweeter and less bitter than other steviol glycosides. It further has a sweetness

35  that it several hundred times that of sucrose. Thus, in one embodiment of the present invention
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modifying composition depends on the characteristics desired in the resulting sweetener. Where

a “natural,” sweetener is desired, possible HIS plant glycosides and other compounds that occur
25 in nature and have a sweet quality with or without caloric value. The plant glycosides also
address situations where caloric content and fermentability are an issue. Where a non-natural
HIS can be used, aspartame, saccharin, or other synthetic sweeteners may be used.
In one embodiment of the present invention, the taste modifying composition is itself a
natural product, therefore combining a naturally-occurring HIS with a natural taste modifying
30 composition produces a sweetener that includes only naturally-occurring components, (i.e., an
“all natural product”) which is a feature that many end users find attractive.
While the use of some nutritive HIS (such as a saccharide) produces a sweetener that has
caloric value, the sweetness enhancement made possible using the taste modifying composition
means that a smaller quantity of the HIS is required to a produce the same perception of

35  sweetness. Thus, a sweetener containing a nutritive HIS in combination with a taste modifying
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compared to a composition of the HIS alone.

25 b. Taste Modifying Composition

In addition to a HIS, the sweetener of the present invention further includes a taste
modifying composition to alter the flavor quality of the sweetener. Where present, such taste
modifying compositions may further increase, or decrease, the sweet flavor quality onset (also

30  referred to as sweetness onset), duration or intensity of the HIS, compared to a composition of
the HIS alone.

The taste modifying composition may include at least one congruent flavor volatile, at least
one non-congruent flavor volatile or a combination of both at least one congruent flavor volatile
and at least one non-congruent flavor volatile. Congruent flavor volatiles of the present

35  invention are generally compounds found in combination with sweet compounds, and to which

animals develop a cognitive association with the sweet compounds, through stimulus experience
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flavor volatiles that can b@ used for taste modification of certain ingredients. For example, in
one embodiment, a sweetener is provided that includes a high intensity sweetener and a taste
modifying composition having at least one congruent flavor volatile to enhance sweet quality of
the sweetener. Surprisingly, the inventors have also identified a taste modifying composition

25  containing certain non-congruent flavor volatiles that can indeed be used to enhance sweet
quality of a high intensity sweetener. Thus, in another embodiment a sweetener is provided that
includes a high intensity sweetener and a taste modifying composition containing at least one
non-congruent flavor volatile to enhance sweet quality of the sweetener. In yet another
embodiment is provided a sweetener having a high intensity sweetener and a taste modifying

30  composition containing at least one non-congruent flavor volatile and at least one congruent
flavor volatile to enhance sweet quality of the sweetener. In still another aspect is a taste
modifying composition containing a plurality of congruent flavor volatiles.

Without intending to be bound by any theory it is believed that non-congruent flavor

volatiles alter the neurological taste bud signaling that occurs in the presence of a HIS, thereby

35  improving the perceived taste of the HIS. Non-congruent flavor volatiles may function, at least
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asparta n%\ftﬁeglﬁihf/b%eéa -Bipwe: ey bR Griencafancid sl mﬂx%%}f/%t &r-(ft such

sweet enemsthfidhon®fichl Ik indly ke RRlAbAS pRuddRiBliBnseed 4, 96adequat el y
sweet en food (because they are so potent) their caloric anDunt is

negl 1§i b&eéahymwgowa@m MEYdoignt Bepbedy c1seva: PIbELL tesd PHFGIBHINGt di abeti cs

and peoplioRRdaRiNofiiaRnlue OThiOld & emBbARBNYT %?ré@brﬁtu%en@rh Bfc ahieg
|ntenS|ty sweet eners included but are not |imted to monatin and its salts

(i.e., n@rﬁdtorlm%uerﬁﬂaqusolagﬁ?)ls alph wovienalygpipbasionpiez pyelaieiogeand its salts,
t haunat i , r i C in
o'y oy poy i o ion BRDRY ooy B REERL B B A Dy SIS otosi de A

pt er ocar yﬂﬁ@neclélmthybtﬂemgdéh -§.08id dedB unvikeus. pzicoSae, g@hﬁ@m@@sg@maw

peri andr ] I ey Slafepdia.i t hereof. The

Par t 1ol riny iRl 90T Fhio ke PRADA HaiPode B, SOTRABR LBRRE U7 2% e

t ast e noghnfiya- m;;oma;)aljpbzslrbneorsobie:d&mdm, @llphat»-hemethﬂrcmomaebétsﬁsowtwdésnome,d in the
raI sweet e SI ble HS

|
resul ti nr%ef%mfe onc me OhyX\?ﬁ)Ba -iofnone 818n%]- ‘Ehl‘}{aionone met%?/l be%a on?ne gxﬁ@yﬁg)e? 2" o sweet

pl ant gl ycosi dess ak conp occur
qual ity wnhbde, %thwat}b’iﬁubn(ﬁ;&lg@rcida‘i@ywm}ﬁmhy%opé alﬁﬂhyg»le)mOSI des al so address
situations ere alorlc content .and f r ﬁglltgf@ure an i ssue. Were a

non - nat U‘F%E PSR Pe REsEm e idiep o ‘F‘O%(i“ﬁe‘?*%’ A%t i c

Sweet@nefspirRy ebenddsRthbetri s@p @xt@i&b?ﬂln%@%&&it@ thaenpr BSENE ahdY@ihH0ss t he
taste nodi fying conposition is itself a natural product, therefore

conbi ni ng®$°hatural | y-occurring H'S with a natural taste nodifying
CONPOSi t i ONsRERHYEETH0R, SWRELENEEN FRAY: vbRGKYASS bOMbiRAtMiaIsYn gccur ri ng

Conponenéhsysmgllly ceombmed form, such as an admixture, or a coated formulation that controls the order
in which the components of the sweetener compositions contact the taste buds. Coated

25  formulations are most effective when the sweetener composition is present in dry form, for
example, in a baked good, candy bar, or the like, as opposed to being dissolved in a liquid.

Congruent flavor volatiles would generally be known to one of ordinary skill in the art.
Some specific examples of congruent flavor volatiles may include vanillin, vanilla extract,
divanillin, ethyl vanillin, ethylvanillin acetate, ethylvanillin beta-d-glucopyranoside,

30  ethylvanillin isobutyrate, ethylvanillin propylene glycol acetal, vanillin acetate, vanillin erythro
and threo butan-2,3-dial acetal, vanillin isobutyrate, vanillin 3-(I-menthoxy)propane-1,2-diol
acetal, vanillin propylene glycol acetal, veratraldehyde, 3-Ethyl-2-hydroxy-4-methylcyclopent-
2-en-1-one, 5-Ethyl-2-hydroxy-3-methylcyclopent-2-en-1-one, methylcyclopentenolone, ethyl
cyclopentenolone, ethyl maltol, maltol, maltol acetate, maltol butyrate, maltol isobutyrate,

35  maltol propionate, sugar treattarone, sugar distillate, molasses distillate, malt distillate, 4~
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"all natural product”) which is a feature that nmany end users find
attractive. Wiile the use of sone nutritive H'S (such as a sacchari de)

pr oduces woxwmensesser t hat has cal oric val ue, the sweet nes3/usadvaneznent nade
possi bl e using the taste nodi fying conposition neans that a smaller
quantity of the HS is required to a produce the same perception of

sweet neskydrFhusmetiy sW@H) emaong driceibri-hg-daneibyird @ Hy-¢urdnShd, pargoetbi nati on with
a taste podi fyi iti.on. of ) iy i il . have fewer
cal ori os Pap L eaRERA AR LA PERARRIS SOSERLL PRl BB B et
based on3@HpéalratoablBragaboy Foasweet efigi-4-hgdioky-asneshyt-B @35 furghameose, fruct ose

have onal Rt VPR S8 AR aE s R L e TP bt S ER Biot (R BT ) o,

however , Metighetehanécies-ost, icoSeataynhe, raskedyricdcidiimasedyalaildefylesset by a
taste nodi fyjng conposition. For exanple, t H S may have a bitter taste
o at t o bt ES TR e pnds o A SMBE e e oS BT R St iab iy G 11 or et
i n durat lieflkd)an dpowsolp@l ariablsgeInwees@ae! Savobditilasvistiahosge The H S may
al so have a _sweet quality that is slower_in intensity and Ionger in

dur at i on™EGHFHI8 GORIBOsEREdRCIlra Pt harons diguer. volaticowd drRfef Ant eeriinieat | east
one congsp@ptél avor volatile may enhance sweet quality of the H'S while
the at | east one noncongruent flavor volatile masks bitter quality of the
H S {her ebyhppusaarng2aliperceppiisedtinineiwdsuadievpsich guuitet §ropyiaieanot her

| nst anceg Ld1&ilyaai6ndMai )l Rt CAFRAGLAs RReJrRY modify the sweet quality
duration of the high intensity sweetener such that the sweet quality
intensity occurs earlier conpared to a conposition of the H' S alone. In one
aspect, thics niyikipe Metad@l an i ncreased perception of sweet quality.
Alternativ f di fiyd 0 LhtQ i qual ity
duration oﬁmgﬁ%&%ﬁgI@%%ﬁﬁgﬁg#ﬁ%ﬁgg%&k%@gghgkgpvﬂ?%¥%ggP%%m%%%gi?ghes
ear | ier pesmpamnedtivo, the wohppsiktriamafadt belkidh S sweatrenderehy oaleng b pinglae
aspect, gerl)‘i/is gfﬁ e hr%ée%tcr emd%ci xor&sqgorgelrmcfﬁ ttoitgaq ? guc%sé i L@O Lilsgl‘e 0 rrgv%eael elniirc’

| i ngering off 2t ask'&"Or “BI el gt 67 exaine. Tn‘yé% anétﬁ%r a%pect, t he
H S may hay els@afisive edsioguadantryl thh@atounsoSswewetier atdedns efoodndbdverager in duration
than the sweet ality of sugar but a taste nodifying.conposition

cont ai n Fg e oS e St dent o ooubrime” Sl S0 REaK MEheshon

- congr uesdntdduamobodQl Rtdsktg, ABdiLbyashbres Fwesth-geiah lityidafoluhe, 4l Sirsueh, t hat

t he S@eet qual ity iné%nsity occurs earlier and the sweet quality di mnishes
r

dt ; y di m
ear| Fer CHRPANEETEE"A NREHEESY 11 KOO R OHIS oxir dhelrecping vaS pellinp Byifohg
Conposi t {@Rs 4da vaekghdek.0Rd boerd] Hhidi atdexiSWeRiRASbnadr (R aRr BSeRALes tRent i on
further includes a taste nodifying conposition to alter the flavor quality

of the siefiehspresyy BV &P deatfurtheagreqtee bolking material itself may contribute to

an increased sweet quality of the HIS. In another aspect, the bulking material is low to non-
caloric and may provide less than about 0.2 calories per gram of bulking agent.

25 In still another aspect of the present invention, the bulking material has a uniform crystalline
structure, i.e. narrow particle size distribution. The uniform crystalline structure may provide
for greater control over the ratio of bulking material to HIS to tasie modifying composition. In
one embodiment of the present invention, the bulking material has a size of from about 0.125
mm to about 1.0 mm. In another embodiment of the present invention, the bulking material has

30 asize of from about 0.21 mm to about 0.71 mm. In still another embodiment of the present
invention, the bulking material has a size of from about 0.25 mm to about 0.60 mm.

In yet another aspect of the present invention, the bulking agent has a solubility profile that
is slower than either the HIS or taste modifying composition. Thus, if the HIS and taste

modifying composition were to be deposited onto an bulking agent to form a tabletop sweetener
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nodi fyi ng conpositions may further increase, or decrease, the sweet flavor
quality onset (also referred to as sweetness onset), duration or intensity
of the H8Q 20om3as3ed to a conposition of the H S al one. pCnarst@sies4nwdi f yi ng
conposition may include at | east one congruent flavor volatile, at |east
one non-congruent flavor volatile or a conbination of both at |east one
congr uenproflicavir tableloptsivbaeranelodict meastiuady@eriom wordikaerpar Whewviotrodiotdt i | e.
Congr uen g ] a gL [ conpounds
Found | o e B s O bl Bl Pl R Bl el op. 5
cogni ti ve &ssoghathudmavnithridlheashvesteced fipouhdsout brmewigiy dhialudaxsin,

experi ence(see 0., .Smakl et al. (2007) Ann. .KY._ Acad., Sci.
10T 150568 367 ecfied ek ea s Mlopd AP Lh R ere il (MR Coh R cpammeseny ¢ ui vy

flavof gxpditelf pannNoh edengsiuentirifol, aadiitoly bbébl, isemalt matiod, ragsibsearaetongt

typically subject. to such perceptions. Iln one aspect, the taste nodifying
composi t 18 abiseah RPPRERT ehed toRelschytutng: FrduEovbiariase gt Ms aspect
the at | edistosomeivadrgriedilbsel Isaaitulase) aathidogaeahancesarsheeimgtiahdabh, of the

hi gh intensitx syeet ener, and therefore {h!e sweet ener, conpared to the
sweet quilid BY 8RC BEoled U uBin & Ui dRErRer [tANaydso beRosshtt RefiliZspect , the
t ast e noghrfl sBgcHe O ARG difi@tGaREal Nns at | east one non-congruent fl avor
volatile. In this aspect the at |east one nan-congruent flavor volatile

enhabtes sweete gbafintept ofithe piesens igrenfing dirshulyngnaletid hestythdivd nreetBior e t he

sweet enegmbRIANRR 8 lians &%teﬁ%@%ly%l& b¥opPitnd NG Blksd PhEAS bYIkweet ener
alone. In yet another asSpect, the taste nbdifying conposition contains at

| east on®alRGHSs dEaYyHiablstn ¢ liguidforpomhich may arvdidgtion adigyid tahletor oriegtaneint f 1 avor
vol atil ey cdfaifli s aspect, the at |east one congruent flavor volatile and at
| east one non-congruent flavor volatile enhance sweet quality of the high
intensity sweetener, and therefore the sweetener, conpared to the sweet
qual ity of Ithe Metinds aftlbnmirtng thavbeteerner cral rdered Prodgtts | | anot her aspect, the
taste nodi fying conposition contains at |east one non-congruent flavor

vol ati | e afde prepdntimatiitioy figthecmnigdesemtthdds aloepariok dtei shvestenek and felagcdaspect , t he

at | east_qgne.ngncongruent flavor vol a 'Ie,angnthe‘ l.ural it o%u congruent
Flavor vBPOR J SRR ol B SR B s PrPRE iR bb Bty S BPRRr ™ ana
t her ef or BI% hé agweehediéling @appdti@dintvaid-h®hsMeEeindqusad hdifydfe doh@odtii@hmay

intensity sweetener alone.  The present invention reports.taste nodifying
corpali ¢ TBRECCURDArH I HG (GBI & R SHGIHEHE SRSRaP" POPRPITUL DHIR Tan be used
for tasteng®giubbeabluatn ofngant Bt tHeNYE esld Rt SnodFoihg examplien. inheB&nt
enbodi ment, a sweet ener .provided that. includes a high intensi t%/?n

gr uent

Sweet enerAGHE 1AL TP ACRGPETIRBET 1Pth HAY et o a1 e
flavor v@bahiihEcdiposnhaneerSWREd inddabided, iRiuding simultancously. In the event the
HIS and taste modifying composition are dissolved individually, they may be later combined
25 into a single, aqueous mixture. In one aspect of this embodiment, the temperature of the water is
at room temperature. In another aspect, the temperature of the water is heated, such as for
example to from about 10 to about 70 degrees Celsius. In still another aspect, the temperature of
the water used for the HIS is heated while the temperature of the water used for the taste
modifying composition is at room temperature. Where the taste modifying composition includes
30 more than one component, such as for example, a plurality of congruent flavor volatiles and at
least one non-congruent flavor volatile, the components may be delivered in a single fraction or
in more than one fraction. For example, the components may be added using a powder fraction
containing a blend of dry powdered components and a liquid fraction containing and blend of
the remaining components that have been dissolved in an appropriate carrier solution such as
35  water and ethanol. The sweetener can then be processed in a number of ways, such as for

example, spray drying, to reduce the moisture level of the sweetener.
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t he sweetener. Surprisingly, the inventors have also identified a taste
nodi fyi ng conposition containing certain non-congruent flavor volatiles

t hat can wodeedisssused t o enhance sweet quality of a hipgh/uisatoengisry

sweet ener. Thus, in another enbodi nent a sweetener is provided that
includes a high intensity sweetener and a taste nodifying conposition
containingIQMKﬁeasmb@ﬁmmndmpEmwgdmemﬂmﬂbQMQWHMQh&ﬂhﬁﬁvﬁ@mENhaﬁkaasM@et

ﬂg\a/‘: In:;]yaoﬁlé %‘% aStV\%%;[nlg{llﬁm 01 esnlé?na%gtge&%% %n o a gﬁklp%matepl \élpiggg sxaz sweet ener
cont ai ni digir 1ht1t1dne;ﬁ$xtonmh>eum]‘256mn@rahaﬂtl Oiirav Olie NS aatl tdse rasudllyaly cbﬁﬁﬁqmdmne
congruent flavor at i hance sweet quality of t ner. In
sr 1 ancesPteElh 3y oger RePARRORRIGI TG  OlBbe oShe el R g het
pIura$|tmo@&w@@@gﬁmaﬁanimkq&naamﬁmKMQSOoNM&hQMhnU@bﬁn@gﬁg:I@omambmund by
any theor bel i eved._t hat non-congruent. f|avor iles alter the
meur ol ool baatpa S iSRRI . CHat TOCEGREn i b 5 ROBHE BT HS 1 S

ther eby plaRueyh Behtihh P& r(}%%lti\éﬁ@i drxfd ﬂg}nyd% BethbliRgrahg BncAPB LA thichgy or
vol atiles may function, | eastin part, decreaS|ng or masking, the

per cei ve@@BFStS? dfrpadle womwé thﬁlvssseltth@#é*bvleéqmgh@ﬁﬁgo fHEe %@P%Wé@t@%et ness

of the HoSnovex8omkaRoAly ROl SORIFLENG cf, k&?fudé%f%tﬂu Bd). NGb4deoRkiBha
i onone, ally! gﬁha i onone, cycl ol onone, dr odi hydr ol onone,

di hyéf o- ptigne dHB eyl nyraodist #nto fhevetsel anéFW‘dW@h@tq@W’Sﬁé’lﬂﬁWFfé@Me
di et hyl i,0RERE {riaf, HQndl 48] F\XlﬁH RGEA e &a%ge%sse?m%&er @ iRNARE

gana- net hyI I onone, i onone, a-|1 onone, b-1 onone, trans-Dpetal onone,
bet a- i ontbﬂéuléip@xmmlal g/éﬁfrmmnmg@hﬁebu lgmg)mtenfplm@ HISs‘lbbLastylqurfme

al phai s OWLIUBQ &9&%@?&%% o %@*@Jeks%?&%%%tﬂ%a@%il s'oRllagrp e%m lar to the HIS,

met hyl - al pha-i onone I“onone
met hyl - dék tatei nonideg cnmpdwtionaicprh,as pothe ﬂwliagb yt‘uhd atl él,ng, lneﬂteamemdyst aizmddxye
diethyl ketal eudoi on eudonet h
elra%ydrogglu g§8uP“' Qﬁ oﬁgno‘@mfgu“%éqya‘)ﬁ?@é%gl @nw%%g$fuseed
extract, thpis hiona tabsgi it aqauagmlesmtsam E@a&hs Cﬂllﬁlthﬁly rddidS theiniul dg@adaboci ment of
t he pres%n&i18 nve ion, the, at Ieas% non congr uent flavor golatlle IS,
o g

al pha i oM™ MGy NELPBREGTHOGN DR st @ﬂ%ﬁ@mm EHOEPEHIM A BT SAone,

di hydr o- almhgmmﬁ@ neith didwd @@asm@@lfymmpoaﬂmmpma by s akphairone.
di met hyl |onone (E)-6, 10- dlneth | undeca- 5 9-di en- 2- one, ganmm i onone,
gamanet ¥ “%‘ﬁ@ﬁ@p ST EHTRETa T Eﬂ1%? THHENSY (BHigHIHENe the Pl e onone,

bet asd ONEMEEROX IftSihe 98INBnd PRL NS odRRNA: HIPRRutioh $QD HeXkiseN MR natively,
al pha- |sonethyllonone bet a-i sonet hyl i onone, net hylionone,

met hyl - allpRAS POREHend SpwA &siver RGNt oEHes inerRy be Bdedsimggreusly into the
net hyl - delstal QNERemLIRLEY! hmakbRha xé&D&BMHQABéﬁ& Qétbﬁ qng%ﬁuﬁﬂs*&}%xﬂap Ne

di et hyl ket al, nethyllsopseud0|onone pseudonet h nones
3,4,5, 6- Qr@ﬁh@gﬁybﬁd@pg@ﬂb@&mﬁﬁgmt@g@ﬁﬂ@bglﬁm@}atenal is such that the tabletop

sweetener has a desired taste and serving-to-serving consistency. In particular, the size

25 distribution of the bulking material is selected to provide tabletop sweetener particles that have
the desired ratio of HIS to bulking material and HIS to taste modifying composition.
Furthermore, the tabletop sweetener particle size is similar to sugar.

In still another embodiment, HIS is dissolved in room temperature water. A taste modifying

composition, also at room temperature, is blended into the HIS-water mixture. A bulking

30 material is added to an agglomeration unit where it is suspended by heated air. While
suspended, the mixture of HIS, taste modifying composition and water is sprayed into the
agglomeration unit in such a way as to allow the components to deposit onto the bulking
material. By controlling the temperature in the agglomeration unit the water is removed and the
moisture content of tabletop sweetener is comparable to the starting moisture of the bulking

35  material.
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raspberry essence, raspberry seed extract, jasm ne absolute, boronia

absol ute and conbi nati ons thereof. As described above, Non-congruent flavor
vol ati | eswoayodg7s3enbi ned with H 'S in a physical |l y- conbipnedrsbawmyssguch as
an adm xture, or a coated fornulation that controls the order in which the
conponents of the sweetener conpositions contact the taste buds. Coated
fornulatioﬁ@y@maﬂhngﬁmeﬁﬁemxHﬁhwwnsnwwhehSMBhwaﬂeﬁnomnpm&hnMﬁWMEéwpmesent
in dry f \ ke nd bar t S
opposed t s S&E% 5%*%‘%& (g 1 anE’ ﬁ“e“"%‘g CSi‘:on i AN v‘gff”o{"? Il{heesm\%oul d
general | % bluﬁmigmam;aﬂ @ addel tofan aggilmmaatwnsjmtlvmerw s hespaided bHberedsipe clhilec
exanpl es_of congruent fl r olatl include vanillin, vanilla

oxt ot SRRl e g oS B BB Mo e B b b osfi 114 o
bel a-¢- giomowymm@iodms tetdbpydsiv anto lthel bmlunsg)xlnatbxyaﬂatree Het lytlevaried bito tfer opy! ene
gl ycol ac vanillin acetate, vanillin erythr d threo buta 3-di al
acet al a’?fﬁ Ng Mafsripll g hgriet 4 DART PIPPT: ¢ % ¢ fif ‘Sr’f‘é?f?q%%rb?%hﬁﬂemla%%tdf%l
acetal , ¥eadek CeRiupr BRMb@BE:sEHCY €1R) aidie Qéa@éd, to \ﬁ@maibb@dgde@wsim 70 degrees

3- Et hy | -2 hydr oxy- 4- met hyl cycl opent - en-1-o0

5- Et hyI - el F.%r UW“@“‘?EE‘PH?‘F%%qoélb%iﬁ*t““’zﬁﬁgrfopmﬁﬁéto bestgndsg oy gpenbehsl one,

ethyl cyghppantenahoneis &bl 1Bhd &F@ct R ldrPeratirBbl @b . RGEERIEd to Tk
butyratc, maltol isobutyrate, nmaltol propionate, sugar treattarone, sugar

di st 191 atmperprasssdxteesf p [Emodifiae compestton|aad mondehpergepaeniatpy| - 3( 2H)
furanon emtréd@x‘:@@ in@c?(%e 2o Ao AR I 3 sucR Ehral YU Ioaanlg@%e &)ﬂ{pgﬂgllts HUESRRACRS:

4, 5-di net hyl - 3- hydr oxy- 2, 5-di hydr of uranone ( Sot ol one

4 hydr ox¥e bulkinginmedriayind 162 By chuiraihneribe (eSeaieintye wgloaeotiel unit the

2- et hyl - fural,
4oty (TR AL TR b bichurt LBk LR S0 sontp o UF
Nhthylte@ﬁ&hdmgmunﬂméaf@nbukmgmMsemfUnan@me@ﬂthMownmwmhmab@bmwhnmhmone,

val e degnr%guelslg() Qéj f ges%egmsygn an'er 001 em I q‘m‘dpsxc’)du%cl:“lsc htar%eiog@we rin

acet a 1 ut'e, "honey dlstl Fum’apsor Ute” The
usage Iew&khdﬁiaanhuim@wmqmv@kabfbﬂkaMlemthéﬂsaﬁkaenmdﬁ%hgaﬁnmmnmn

xtent. o EREa e ST L Gebe SR Ral PRl bRt s RRRE pleft Ve

i ngr edi ents/sucihnasheaises ebpiiepyibene gl ycol, ethyl al cohol, glycerol and
conmbi nations thereof. ¢ . Bulking Material The sweetener may further

i ncl ude one or nore hulking materials. In one aspect of the present

i nvefition, 't he ﬁﬁﬂ%ﬁ%@”ﬂﬁﬂ@ﬁmﬁﬂwﬁﬁy add bulk to the sweetener thereby
maki ng a S|ngle serving of the present conpositions nore simlar to that of

sucrose. EfdouselRdRfend a SWRESERRE©ner is provided that includes the sweetener of the

present invention. Also provided are food and beverage products containing either the
sweetener or a tabletop sweetener of the present invention. Exemplary foods and beverages

25 include baked goods, chocolate, candy and confections, chewing gum, ice cream, yoguit,
breakfast cereal, oatmeal, pudding, fruit preserves and preparations, breakfast bars, protein bars,
granola bars, cereal coatings, syrups, marinades, ketchup, salad dressings, baby food, pet food,
animal feed, soft drinks, fruit juices, coffee, tea, sport and energy drinks, and other foods and
beverages. A particular class of beverages for which the present compositions and methods are

30 useful is diet soft drinks (or sodas), such as colas, citrus and fruit flavored beverages, and the
like. Additionally, pharmaceutical and over the counter drug products may contain either the

sweetener or a tabletop sweetener of the present invention.
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may also find it easier to control the anmount of sweetener added to a food
or beverage, particularly when the serving size is simlar to a known

sweet enerwOBwdKki3ngsmat eri al s may al so contri bute to bodpCcTaisSs@osiidyy and

ot her aspects of mouth-feel in liquids; volume, cell structure, crunb
structure, and hunectancy in baked goods; control over the freezing and

mel ting poiiit s Skakf@weds and beverages; and overall visual and | extura

i npressions of foods and beverages that include the present sweetener. In a

Sweet quat £ B it Re S PRk tiEp ol BB TR e Rt P TS Tow 1o

noncal or ingeraidd. Hmbescpdmmpdse dligsas mammahx@gas afk. @vanalyaliy @sighedasighanalof bul ki ng
agent, In still anat ct o @ esen |nvent|on t he bul ki ng

mat eri al “HAS2RIGA T8 Fﬁ‘& SéHSI”i“ és‘glﬁerf BE tir'ed- . narrow particle size

di stribution. The uniformcrystalline structure nay provi de for greater
control over the ratio of bulking material to HS to taste nodifying
conpositﬁ@ﬁﬁyﬁ%igﬁﬁ enbodi nent of the present invention, the bulking

mat er i al phag) @ 151 281 RfthfERM AR il AL ByaABRU T, &en@uom%mlegb RAphher
enbodi nent of the present invention, the bul king materi as a size of

f r om abogitalugtions, heallgwatsgneth@ls Peramplaisdsti | | anot her enbodi nent of the
presemt invention, the bulking material has a size of fromabout 0.25 mmto
about " 0. gQalﬁBTé}lfaSYeeltes@I'ﬁ%lvﬁﬁ 1S BECEsRIMEDE i @Rgikibvent i on, the bul ki ng
agent has a solubiTirty profifre that 1s sfower than either the H'S or taste
modi f yi ng émvp@smm iperrel tafia st wafperﬂqendellc@namdlgtaam@nma fixi wgm@dﬁmsiptl on
were to n of

soeot enerpranane » ARs SRR APuns HARBAR &8 kel AR B s, 1 o e
i ke sugaﬁnmhawﬂwmi}mduaedanmi@n@khﬁvmpbgﬁcomanmgamﬂa(wyxaﬂménﬁmbeverage
mmy b SG BB T G g/ Blp  SORI Lt MHE o R TS AL TR Syrup
SO| i ds, Sd.mef Bse]y £ idicioag@ent@huaoskiile)nuen bulkiugagsnt Sﬂfebsl thebylkixy hgseis

rlbulose ctitol thritol, maltitol
IactltoImyh”&ﬁhﬁﬁcaﬁéﬁFB%%@S%ﬁ%ﬁ#%gé”wﬁé E@fmﬁﬁ5¥ . glycerol, propylene

gl ycol, polpyéed @stinpQby@dexd efsed tof & lsi&is@@ah@@ﬁ%@tkb@f 1SA@S an€ @kighddaseinand

cel I ul ose derivatives, trehal ose, H@O tul ose, arabi nogal actan, gum
Arabic, GUROPTERATHAE RSe] iiieg by r W@r%m%@eﬂ QAT OBURMEHES mi xt ur es

t her gof . asphrtdiBY aihifP cHRiRFAS Shifhie AR dWtihild ZRia6eid @lfpistar ches and nodi fi ed
starches. I n one enbodi ment of the present invention, the bulklng mat eri al
i s eryt hri tofating e aastHeik igrbGe FoRs ST RRRBISUTRG %@cwﬁtf ge fhasaipglegnyeerol  or
propyl engr gb % Qhicn TheSH:RAY éxh&ylzaﬁmgkg %ﬁf'ﬁu&?@ ehibifleSh Ak BRY akdiahle in a

liquid form which may provid | i qui d tabi etop sweeténer preparation
slightly, 5=neither like nor dxshl\e 6= hke slnghtlys 7=like moderately, 8=like very much, 9= like

extremely. The data was analyzed by ANOVA with SAS statistical program for significant
25  differences in means between the samples. Results and analyses showing overall liking are

presented in Table 1

Table 1. Taste test results
T

o B TSAR. oo

Samples 1=90) Liking  Samples (n=87) Liking  Samples (n=63) Liking
6.67 6.23 a*  Aspartame 6.52
Aspartame Aspartame
Sample A 5.90 Sample B 6.20 a*  Sample B 6.19

30 The results of the SAR 466 tasting session indicated that a sweetener composition containing the
Sample A scored significantly lower than aspartame in overall liking when evaluated as a
sweetening agent in FOLGERS instant coffee. In other words, the panelists preferred coffee

sweetened with aspartame over coffee sweetened with Sample A.
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| V. Methods of Preparing the Sweetener and Rel ated Products The present

i nvention further
pr oduct s.wonoons7sssbodi nent ,

i ncl udes net hods of preparing the sweetener and rel ated
t he sweet ener of the preseRCTIUSZ@AOUIING i S

prepared by dissolving a H'S and a taste nodifying conposition in water.
The HI S and taste nodifying conposition may either be dissol ved
i ndi vi duflopy] tie todirpt tho SA§USbdasd S0 teting rssions indicaahntbanaticanndro form a

single agueou
. I‘lrl_'pOS
conposi tron:

. sol ut.i i ni b he k
R eh AR AR MR BRI,

| S d.t. odi i
?t%g%%%$$@hﬁ6§%@#£%é$?ion are

di ssol veespanarcomfoivarall iibing. trhehdrivSrdanehntasd léket D OLLERSIn ConpaSietsivenicizay be

Taste motlhyPRg-oApsbart fon ars-arbeSilen i n

conbi ied into a single, aqueous m xture.

t he tenpekatplé e Ohsid her WRbRihg ik Rinpldd®M 4 Snperakihe.

heat ed

hbont o .t<i> P pgripgd

e of the water
about 70¥E%Bﬁ8§§tW%V§PU§

ed individually,
I n one aspect of this enbodi nent,
I n anot her aspect,
such as for exanple to fromabout 10 to

Bioemele lasysuithat thsapdisissraltaise of the

In the event the H S and

they may be | ater

t he

wat er use@idfefdf swddRnéilcombSsiitatieeheWhislof. TheswRIREBBESidE wehe:dwet g1 used

for the taste nodif osition is at

nodi f yi n@Z-@ah%Hs@ER%

exanph e, sigrofdat] @l t¥ie Pine FRDGEM Glbbru il AY Hhre M At did
non- congruent flavor volatile, the conponents

ing co

ma

faky@nd
y be

[ roomtenperature. |\
Hsipicelfere sV hirhrves ey 4 adenerspenehtss- Wedhings Sasr

it}%uc}o%@-%ee@&@d
del

ivered In

Where the taste

a single

fract i oncdfeci(he fegaeinthezrrodng pfipaietiistng theepllesanpbeed tihidheoprohent s may be

added usj i PRt [ : i .NENG:
and a1 ot Eact fon KoaKary femaR preid oS

Q)git %ur q{@{ut&c’o\w&ereg gasﬁlggi_l

the renal ning conpon

mponent s
ts that

have beefifidiegslsiveregesi n an appropriate carrier solution such as water and

Uus
ure

h | . nen. . ) 2d N
et hano Tll-[eh}?angl\g?s:&yg gg{/&le(?] %nc,oin %I@eeagﬁuggﬁ@ﬁ%?e%&ﬂgtlttHat

e
for exanple, g, no

& Qiuansj?a[en%azgf‘)»q\{l(\{aﬁ%%edon C
eve 0 t'he swee

such as
ener.|ln

anot her sabodvarend: Biftsngs/Owededs bAREuiigdoof Riphicjpale), Bijtcanckahlietde sweet ener.

Gienerall%,t osSiti

bul ki ng rra“i“g?ﬂalﬁSRQ%%@%St@asgt&ﬁ%‘{e&%%‘fS% :a’ichﬂgﬁq% ) U3BC

Bt torrs

t

onto a
t o about

1.0mm ThBION Sudamnda §AaS tetinodipkyprag tcdmpsie tsigaiticaadifbecndeyia sich@tbeticeany

order, including sinultaneously. Methods to deposit the H'S and taste
nndifyinﬁmdﬁﬁ$3giﬁ¥tﬁ$$ﬁT€& %gééﬁggéﬁPV“ﬁﬁﬁl10’d“bh@;%%békill inthe art.
Figure 1 provides an illustration of just one possible nmethod. As is

i1 ugs ratede 1 NDECEMIE dfiastcRBmpPlad e @ TRIREF46R

is placed in a coating vessel

(positioned on the right side of the diagramj and air is blown through the

vessel (frgmihe bottom of | hhgyessel through the tDmaJ&KQéQGVIIQ
the bul king A}Eb%gt‘gb/&z MOV &R0 i) ﬁx@ﬁ&d&%inf nstue. LOHE’F zcoftaer |\
particles afe fluidize ). Xl an@ SOIUtTON conpri sing S4T wat er
H oot + 4.} 1 1.} ot A H PN T 29 14 Fx
I ntroduced, iptg thevesset ghd s @k oyes Ha fdgrosi 4.0°¢/6 0z coTtee* ]
modifying composition with non-
congruent flavor volatile (0.0246
ppm) + erythritol (3.968 g)
*FOLGERS Instant coffee
n =87
25  Table 3. SAR #461 results
Samples (n=87) Overall** | Flavor®* | Bitterness™** | Aftertaste™**
Liking Liking Intensity Intensity
6.23 6.25 12.42 14.69
Aspartame (EQUAL)
Sample B 6.20 6.10 14.23 16.73

cause
i.e.,
is

e of

t he

##]1=Dislike extremely, 2=Dislike very much, 3=Dislike moderately, 4=Dislike slightly,
5=Neither like nor dislike, 6=Like slightly, 7=Like moderately, 8=Like very much, 9= Like

extremely

##%£0-100 scale; “barely detectable”=1.4; “weak”=6.1; “moderate”=17.2; “strong”=35.4;

30 “very strong”=53.3; “strongest imaginable”=100
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the bul king material. Heated air is blown through the coating vessel in
order to dry the HI'S onto the bul king material. After coating the bul king
mat eri al wiDt2no9H3HK38t he taste nodi fyi ng conposition is i RCTAa@eM434me 0 t he
coating vessel as a water-based solution. Simlar to the H'S, the taste
nmodi fyi ng conposition deposits on the surface of the bul king material and
i's driedTbyrebhiowi fig it #4tinotghsdshien bc&iaatbd]@lawaewsaeﬂenel Icnmaos;itmntcbmainarg aspect
of the pt S REIa T Inx\é biu(t)ﬁle sg heeasasr {ame in ovetat?l 13( Gan rﬂ(e)t k¥nhearl%()sg‘<§1l<¢c§19 vessel
i S not heain%ﬁ RIS % &dlic® PHEF el degra t5 0N the ot 4st’e nodi fyi ng
conposi t mmgma'nls,r&lghelsmhrt aspgtaﬁmbzlnet 1Ofpesvie éirtemesrs TolsTn1Y) snd afenastnokades a

bul king material with H'S and a taste nodi fying conposition deposited on

its surfac The resulting tab eto may al so be prepared by first
i nt roduci ﬁ@ fhEcEHatY ?T%?ﬁgef%?l“ﬁ H}g‘(’igfﬁ%g%%l nto the vessel and then

i nt roduc| na—t-he—H-S cnl L j on | nf ot hn \lnccnl Al ter natl \vle! y, t he H S
sol ution AHHD|C e,,I];),,, d-tast ' A d i mul t aneously
into the |ve eMsstpsTRHth maltdeis jsl.P elfaaPBxi de A land t he

bul ki ng 13‘}98?”3%‘916 (ﬁQUPArIx)thamaHﬂmel n_another enpodinent, the size
di stri but|iSemplsfA t he bul kil igbardioside &l (0032 glith h@e/Stomeotiei| et op| sweet ener
has a dedired taste and gerwlhrig-(886&%er vi ng consi stency. In particular, the
si ze di stri buth@rGIEHRS toentowftké ng material is selected to provide tabletop
sweet ener part+@bes that have the desired ratio of H'S to bul king materi al
and H S to taste nodifying conposition. Furthernore, the tabl etop sweetener
partilcl e Tablze. EaR#MBE teatiltst 0 sugar. In still another enbodinent, H S is
dissolved in roomtenperature water. A taste nodifying conposition, also at
room t enpenabls =005 bl endgdralint O FlheH | Binahes M YiAlfasiébul king materi al
i s added {to an aggl oner atiigandini § pyaer € |ithehStysuspengleskihy heated air.

Wi | e sugpended, tThe m xUyig of THygg tagle;40diTyinNg;genposit) on and wat er
i's sprayedidatmmdeuaggl omeration unit iin such a wgy as to al]ow the
conponents;kgicdeposi tontig gohe bukkiyng makeysi al . By jggptrollihg the
tenper at UT'e T 1 {LAE TAQU TR QIO HALE of M1 YL, fiffebRTRYP ABA A 1o moi stur e
content of tablgfsop sweetener is conparable tothe starting noisture of the
bul E'r ng ga]; ;%M;gﬁ %Ly@%ﬁg@ g?é AR fg{:}rfaa; 3= %!ég\c # agla%%flééuﬁﬁh!(@g gf%ts ed o
and ther f aﬁ‘{ iy Warer Ps Rt s&é\gr 5 ‘de? ys|gsso ve' e H S™A bul ki ng
mat eri al o} N tI,Q__ unlt _____ re 1.5, SUSPe ded_by, heat ed
air. Wi Le@isg{s&gggg ,aimigf ingef;ﬁ) ?éﬂ gea%é%ﬁlatlg?éﬁlasms%?gyegcﬁ%t o§/t ’he

aggl orer ati-on’ suc% way” s td all ow t he corrponents to deposit onto
t he | ki e mat eri al using
heat & ailfer ?ﬁs ﬁéﬁ%ﬂ%@ﬁ%ﬁ f%Sﬁgg oo o QT oAbt 6T sout 130

Sample A scored lower than aspartame in overall liking and flavor liking, and scored

significantly higher than aspartame with respect to bitterness intensity and aftertaste intensity.

Example 3: Taste Test Involving Sample C over Two Sessions

The taste test was similar to that described in Example 2, except that the panelists evaluated each
25 ofthe two different sweetener compositions in a different session, the sessions being performed

over a period of two days. The sweetener compositions were added to 4 oz. hot FOLGERS

instant coffee as above, and the panelists were asked to complete a similar questionnaire/ballot.

The results are shown in the following Tables.

30  Table 6. Description of taste samples used for SAR #546

Sample ID Description Amount Used
Aspartame (EQUAL) | Dextrose with maltodextrin, aspartame | 1.0 g/6 oz coffee*
Sample C Rebaudioside A (0.032 g) + non- 4.0 g/6 oz coffec*

congruent flavor volatile (0.0716) +
erythritol (3.968 g)
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degrees Cel sius. In another aspect, the air is heated to fromabout 60 to
about 70 degrees Celsius. The bul king material deposited wth H' S conti nues
to be suswendedi3mssair only the tenperature of the air PsTUSdMOAA479 N one
aspect the tenperature of the air is reduced to anbient tenperature. A

m xture of a taste nodifying conposition and roomtenperature water is then
i nt roduced i nti®witGeRdgglagmeffati on unit in such a way as to allow the
conponents tondéposit onto the bul king material and H'S. By controlling the
t enper at ur e i tProdiecdgol divbrsatle, anoposdd tb h@alvedarprépgratiemevedd tingprobtai n f i nal
noi st ur e contentuledorkhe t abl et op sweet ener conparable to that of the
startbng noisture of the bulking material. In one aspect, the air

t enper at Welde 7 sSARe@Rowts 20 to about 130 degrees Cel sius. In an

enbodi ment, the nmethod produces a tabletop sweetener in which the ratio on
a dry wej giMpikasts)of buldiepgmatrerbak [imukh&st:e | Agt@stedi fyi ng
conpositjon is from aboutyigds: 1|8kkids t 9 BRAYY 14, BifkndinlS: 1) . In a further
enbodi menkspakhiee BKAND [MRfer T all ¢is§ er ytprgot ol andjffiig A S| s rebaudi osi de
A V. In Qﬁﬁﬂ@]'odlnent,(gugabijggg syeeﬁgﬂer_hsl [@y{gedlt at includes the
sweet ener—ot *M&mk"fo‘?l%?&)é{j]v)it}f}ﬂﬁfé%én%’léu%@"al%”siggﬁt’r’c‘éﬁtfyecﬁff&'er‘ﬁ fgPS.ane Pgver age
products cont aly.ng eit fr t ? swee egeL ra ta _etFp SMﬁekener of the
present inveniJ,0A. .Exenplary, f S an ver S inc e b d goods,
chocgpatgiNﬁgpdmgﬁﬁggggﬁgggggé%gleé@gﬁ?%%;é&%ﬁlﬁg§§§?§§ﬂ4 I?g&?ggﬁg*eakfast
cereal , %g%gm%f, 6ﬁﬁglﬁ§: FEET tEpPadeFPELORRA"hr EpaF al T oY Br ddk% ast bars,

protein e | a, bars ereal .coatings, syrups, narjnades,  ketchup,
sal ad drgssiné?aiég% f*p,}*&%;%%”hﬁyagHY Fﬁﬂeéagigﬁ?fi%giﬁR%@gffiﬁt
Luic?g, COff BBt ;;§$8P?5§ b?ﬁb?g9 rink?, aaﬁ oLheL f oods and

everages, A particular class of heverages for ich the present, |

conposi t ?B%@Shﬁﬁ&f He RS 14 fastiggsspsipn ‘F‘QIC%Fi@latsaogﬁ"f@et&?ﬁf RREPYEIONSHHILIE such as
col as, CkimMs cansted hbbut thb kavoled, PEMEr AR5 1ANY dhealdrkRing Addich b@iﬁéﬂ ly,

phar maceuti cal and over the counter drug products nmay contain either the
sweet enefagginagly #%Pl‘é@%ﬁpﬁ%@ﬁi@&eéﬁ@rrewctﬁ%gﬁ‘tﬁm@@éﬁﬁ?nSi%\ﬁéﬁ@qOﬁ@ sehtEdHesr es The
fol I ow ng, iRARsd ifhiiyng exanples will nore fully illustrate the enbodi ments
of this invention. In these exanples, all parts and percentages are given
by dE§y wei ght basis and all tenperatures are in degrees Celsius unless

ot herw s . , (B k- = ; bel ow di scuss
certain §§§§%§€“§§§§%§%¥%%§5£Qﬁ'}E§ HRig&e&m iy égm(%Mglaevaluations, t he
fol | owi ng retdiodscrwerd, lemplueyieds test was performed comparing aspartame to a first sample

199,

(Sample C) containing a HIS (where the HIS is rebaudioside A), a bulking agent (where the
bulking agent is erythritol) and, a taste modifying composition (where the taste modifying

25 composition contains at least one non-congruent flavor volatile and a plurality of congruent
flavor volatiles). The aspartame was an EQUAL-brand table-top formulation. The samples can

be identified as listed in Table 8.

Table 8. Sample Identification

30
Sample | Description Code
Sample C | 4g* Sample C packed HUT Code: 315
in white paper sachets.
Plant Code:
T-C70801
Equal 1g* bulk Equal tabletop HUT Code: 780
sweetener packed in white
paper sachets. Plant Code:
T-C70802

* Sample C was average of 4.03g, and Equal was average of 0.77 g in the sachets.

The screening criteria for the panelists included the following:
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Exanpl e 1: Taste Test Involving H S and Taste Modi fyi ng Conposition A
consuner panel taste test was perfornmed conparing aspartane to a first
sanpl e (Ssopb@/8ysgontaining a H'S (where the H S is relpaudisoeodess”r) and a
bul ki ng agent (where the bul king agent is erythritol) and to a second
sanple (Sanple B) containing a HHS (where the H'S is rebaudi oside A), a

t ast e nodi fMalagndclenmpeshdiviomiy, mgter%(hh%%agém ﬁﬁ)d@vﬁyiegglaﬂymm&intbbm%@@nt ai ns
only a non- con uent avor, vol at i d. a bul n where the

bul ki g alrte SO teP et etihe P e e o el A B G- t op

f or mul at ibon-3 tinae Pertvask WRE: 1SESBIdONItH & dntihesuied. t0 as sensory anal ysis
request ( AR) and as%égr,e%l % @ﬂb The consuners were asked to rate the
overal | PRIFAGEAPPIORATEECILE IR Ighaw 8he cont ai ni ng aspartame, another

cont akni ng 2a8Rlsevele @ntdedinidiwotr&pRlaLAIsRIn SRARFRpByvalldled Iy 6@ drfag “over al |
liking", the consuner panelists were asked |o rate the sanple on a scale of
1-9, in WHPRIFS- PRERIOPP Rensisting Anidp ympbyeqgie! H‘W%Wiﬁ%i’éﬁthe?ﬂm g1°PRe

noder at elcynSISF gbtsdzl de1SkEOht |u¥ted ﬁlerztﬁaumgﬁp E'ﬂéﬁu @Qr[oréd!h% hdiBor BdnkiBsis

slightly, e noderately, 8=li very much ke extremely. The data
was anal 9%7«3@ htag} n%ﬂWA@t\ﬁAwt#ﬁt@@me& b%f@ﬁ@éﬁlcwwté%@ﬁ‘or si gni fi cant

differences in neans between the sanples. Results and anal yses show ng

overal | IshispRe @H%Mcgzamh%gsw@remmu@désfomw e 1. Taste test results 6.67
6.23 a* Aspartane Aspartanme Aspartane Sanple A 5.90 Sanple B 6.20 a

Sanpllé B 6. 7fgaqfﬁ@ of é%cmswgp BivetriscisAmy dgellangdt-lonl bagssHiedites wWair ¢ield that a

sweet ener,;GANRAS i @BdL Q&Eg@!n@ﬂr\ﬂﬁoﬁ@ %xﬁﬁéﬁ%f&%dé}é CAHGH afd G S GRARE. e | OWEr
t han aspartane in overal ng when evaluated as a sweetening agent in

FOLGERS ibagstveaiit mék{ﬁdfléé(ﬂlﬁdﬁm@ﬂ ﬁéfle lopesrt she pap@ispaltfablisst dsogpest e p@dp 69ifYe e
sweet ene f The
gf%ﬂghgesgir&ﬂr %%E@ngh’g A%tﬁ)(ﬁg 582 SNeRhened emewé m Bdc,/ée& GO0k

results tasting sessions indicated that a sweetener
conposi t ivere isgncail ti ng! Sahphel Biptcorckds aboelitas tincugiaaresaglictsan theore-

stat i, §t| %9(%;3% Iff&fént) than aspartanme in overall liking. In other words,
panel ists RS instant coffee with Sanple B, and with aspartane,
equal |y welThe phixdisp hercaskedastepiFiestquesivalantiglid Het Satplsendrd f-painti ngl e

S he t t t Lhed Ex le | t
Chat ¢ e rparirut oG et TRt Pared Kbt SRE RRBSedvC Gne in oo

sessi on. Bliensyaatenerneanyposit (i@ﬁacdl\ﬁ%,gmﬁxdﬂ S@ld’)ﬁQmé creamer usage. The data
were analyzed by ANOVA using a SAS statistical program to determine significant differences
20 in means between the samples. The results related to overall liking are shown in the following
Tables
In rating the “overall liking”, the consumer panelists were asked fo rate the sample on a scale
of 1-9, in which I=dislike extremely, 2=dislike very much, 3=dislike moderately, 4=dislike
slightly, 5=neither like nor dislike, 6=like slightly, 7=like moderately, 8=like very much, 9= like
25  extremely. The data was analyzed by ANOVA with SAS statistical program for significant

differences in means between the samples. Results and analyses are presented in Tables 8a-d.

Tables 8a-8d: Overall Liking in Coffee/Tea and on Fruit/Cereal:

Table 8a. Results in Coffee
lelng

Attribute Samples cn¥**. . Mean
O'v?ralid Sample C 20l 621 1a%
Liking**

Equal 41| 6.29]a*
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0z. hot FOLCERS instant coffee, which was served at a tenperature of
158-169F in an 8 oz styrofoam cup. The panelists were instructed to
pre-rinsewodheiwispmsBettes with sucrose-sweet ened cof fee PBTESIMgAn34Tn 6 0z
coffee) prior to tasting the coffee sweetened with the subject sweetening
agent, and to and rinse with water five tinmes and wait four m nutes between
tasting different beverages. The panelists were asked to conplete a
questlonﬁdt 9-poi nt hedoni c scal e invol vi ng:
' Scale), Bitterness/Aftertaste

D ' s Ind creaner usage. The data were
anal yzed SisR@pR CSAS st?tls | cal, program to determ ne significant
di f f er encggingt means bet ween t hel sanb?e?” The results regardi ng specific
attributes are shown gy Tabl es 2ob T@Pf g,+2. Description of taste sanples
used for SAR#461 n = **I=Drstike extremery, 2=Dislike very nuch, 3=Di slike
noderately, 4=Dislike slightly, 5=Neither Iike nor dislike, 6=Like
sI|ghtIyTﬂﬂt&EkBﬁﬂﬁd@t&NGL,J much, 9= Like extrenmely ***0-100
scale; "R A 5 1; "noderate"=17. 2;

"strong"pP gest i1 magi nabl e"=100The results of
the SAR #4b6 at a sweetener conposition
cont ai ni hg—Sanrpte—B-seetd

elas aspartane in overall 1iKking

and flavor liking, and scored marginally higher than aspartane with respect

to bI5t€Wﬂﬁ§§dlm&ﬁﬁ§m{@m&ﬂd aftertaste intensity. Table 4. Description of
e T le . SAR #466 results *Means

BESIRLULLHLE LS SUIO | cant |y different from each other
at p<0.053W*4kE$§%T?e v, > very nuch, 3=Dislikc noderately,
4=Di sl i ke sllqhtlv S5tBwiat he |i34] i k@ohot atli sl i ke, 6-Like inghtIy, 7HLI ke
rTDder at e l\gﬁanlsﬂfl ee ﬁel\]"!gléil %{aw l\/i::ﬁl;f(ll gcal‘: S:I;jr:&COIT [to ;%ﬁﬁpgi :T@:‘ 61’101‘ 99(6? %C l? (ir el y
det ect abln(ﬁc?a'tgl\ Ae,ver) 1%&%1 nzee\ m " X D1 F) g‘ Néﬂ hP l ? lghﬂy a ‘?I very
stronﬁ 53%@”“%@Pweﬁ@est |nag|nable ]0 The results of the SAR #466

g

tasti session jndic th t et ener copp@sition containin
sf%te results in Co?ftee/%iea an ru:t/ ereal indicate t t%ample C scored not statistically

significantly different than Equal when used in coffee/tea, and topically on fruit/cereal.
Panelists were also instructed to open the package and look at the appearance of the sample
to rate Appearance Liking before using the product. Results and analyses related to overall

15 liking and specific attributes are presented in Tables 9a-9p.

able 9a. A earancelem m the Packae and on Fruit/Cereal

v 1 Samples n*** » v
Appeal ance Sample C | 113 6.70 |a
Liking™**

Appearance S Sample C 48 B °8 a
Liking**

Equal 23 6.83 |a*
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Sanpl e A scored |ower than aspartanme in overall liking and flavor Iiking,
and scored significantly higher than aspartane with respect to bitterness

i nt ensi t ywandosf3tssst aste i ntensity. Exanple 3: The tast @Craskoosms3439 m | ar
to that described in Exanple 2, except that the panelists eval uated each of
the two different sweetener conp05|t|ons in a different session, the

sessi onsTht wo days. The sweet ener

S instant coffee as above, and

| ar questionnaire/ballot. The
Tabl e 6. Description of taste

4Bn i n g

results

sanpl es 2 ‘orSAR #546FOLCERS nt-cloffee n 63 t Produced on a 10 Ib
scal e, opposed to skl sdafe p atijon as used in previous
fornul ations. Table 2 pqultéf*mbans followed with different

letters A1 @lﬁ“ﬂ“ﬁ%ﬁﬂ%ﬁf TJ ﬁf%ﬁ? ﬁ?rfaétf‘ﬂ’%ﬁ Qb8 n@slsmpgi?rkl Ry, 7hwDi sl i ke

extremel yqderdds ByL8d virki@ch\p el exitlan, ke no erat ely, 4=Dislike slightly,
5=Nei t her V'PR& “Hredr'st i ke, 6= lee sllghtly, 7=Li ke noderately, 8=Like very
much, 9‘Tixé Kﬁpe@?&%e%fﬁhé’ R’és’n‘xft@i’ﬁé@zge ﬁl%@‘é?ﬁn le @@x yehYindgiRehalhves shidically
"meak"—6 1, "noderate"=17.2; "strong"=35.4; ""very strong"=53.3; "strongest

i magi nabpigniSgadly Thee hled hand:dgs! wisa es;d\wt&ﬂsn@letpa@fagﬁ@ds%wr%h Theigiveabed t hat
a sweet e It FaraahiSn KpPGPRRdLARRW, e same as
aspartarrgglﬁlltllg%\gg?%re%%ﬁig%gtsg}ﬁ e;t?%v?}mlf ﬁgﬁg sncor ed%onl y marginally

hi gher than aspartane W t h respect to bitterness intensity, and scored
sligh®lylphle o5 i ltiale skaget v Exanpl e 4: Hoj Ti eJJsedest jjiy r A

consurmer . rformed conparing aspartane to a

first sa flx: 4 7 y|((where the HI S is rebaudioside A),

a bul ki ng .d b g is erythritol) and, a taste

nodi f yi ng—coftposition retheTt madi fyi ng conposition contains at
I%qurar 6 U8, !

| east one non-congruen avar “valatile @nd a plurality of congruent flavor

vol at i | es)—The-aspartanre—was—an-EQJAL~priand tabl e-top formnul ati on. The

sanpl es gan
P Aroma Liking Cobalt 113 16.80 a

1=Dislike extremely, 2=Dislike very much, 3=Dislike moderately, 4=Dislike slightly, S=Neither like nor dislike, 6=L.ike slightly, 7=}.ike
moderately, 8=Like very much, 9= Like extremely
Means followed with different letters are significantly different from each other at p<0.05

15 Results show that Sample C was rated significantly higher in Appearance and Aroma Liking
attributes than Equal when samples were evaluated in the package before adding fo a beverage

or food.

able9e AttrlbutesEvaluatcd in Coffee - Overall Liking

Samples .'_n, Mean v
Sample C | 80 6,21 a
Equal 41 6.29 | a

1=Dislike extremely, 2=Dislike very much, 3=Dislike moderately, 4=Dislike slightly, 5=Neither like nor dislike, 6=Like slightly, 7=Like
20 moderately, 8=Like very much, 9= Like extremely
Means followed with different letters are significantly different from each other at p<0.05

Results: There was no significant difference in Overall Liking between Sample C and Equal.
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be identified as listed in Table 8. Table 8. Sanple ldentification * Sanple
C was average of 4 03g,
screeni ngvornwenrssf or the panelists included the foll owrcmgishdos/oasado f ermal e

i ndi vi du
such as
sugar

al s,

cof f ee,

tea and/or foods such as fruit,
suﬁewfﬂﬁlbmamnﬁﬁWmmwrbhﬁzi@ethegnmehwméewt"
online s§ : -

and Equal

age 18-60+ (80% age 24-59),

was average of 0 77 g in the sachets The

who regul arly sweeten beverages
cereal with sugar or a
e(/n8gruited with an
owi ng: Panelists were

JAR Too Swee:

di vi ded - NotSweei % uated only one of the
sanpl es. Fnough ted Sanple C, and the
ot her gr oo ® Equal sample. Alittle
nmore tha Ll fusly tasted Sanple C
before pEEER R ST o i ¢ aE | sanples were handl ed
as fol | onsampldC$ 86 het. Bt of eachlsanple wegoe packewk i nl 1-gal |l on zi p-1ock
bags. Theap@gs war e d.abelled Wmidw a threegrsl git o¢code,| usage i nstructions,

sanpl e i mgt %eglb/ SR cBypeh, NG quddIwed bnbu@l 3g@nbog it seqaeitat wo s s=l
co nfi d e ngﬁrgérrlﬁcaéﬁk\{ger onB:%I%ts rtaléa tth h%le ngﬁleé‘ Sts.
copy 6f tihe folplt@ Sn iR Adefs £, signfiGAQE federk¥S 1 Eatll Gkl aORYS
r e i nst

as wel | §§S iy Sisudiedt swrbE espafligiate

in their

packet s.

Panel i

Ssts

ageswere mailed in
Panel i sts al so received a paper
and a pre addr essed envel ope

ted t d het
GBS RO OpEeC AL el | Sts

wer e askggnba“@gnnb@gawaqggeﬁﬁ@Q&ﬁ@mﬁﬁﬁbalIot that used a standard 9-point
hedoni ¢ scal e i nvol vi ng: Bi tt er ness/ Sweet ness JAR (Just About Right Scale).

Bltterness/AftertastevIntenS|t
T 3juatsd
det er mi n

usagd?

rel at ed

"overal |
scal e of
noder at e
slightly
was anal

t%mamama

ISmmﬂwﬁh

(anr

LNB (Label ed Magni tude Sc

aleé* and creaner
ripss #y Adlegase rtsits A ftalitespr ogram t o
means between the sanples. The results

l'i ki ng"

,Edqulle co

nsunern2pa

in the followng Tables. In rating the

nelli sts were asked to rate the sanple on a

1-9, in

whi ch |

=di sl i ke

extiremel y, 2=dislike very nuch, 3=dislike

Nterfhs@l

Hahipe S|

lg@ht byg 5

Enei ther |i ke nor dislike, 6=like

7=11 K& iR

gerat

ely | 29a! |

Kg very much, 9= like extrenely. The data

Ch={ayk, S ANGNVA o

R=veaRednS T

tistical programfor significant

di f f er endtles Pjoped g dfren st yeencrhdfegdirptagirRE9ul t s and anal yses are

presente
Fruit/Ce

fa

20

25

Relifis

rea
Sample

aftertaste int

ensities.

: ' Mea
Sampless n...n.
Sample C | 51| 6.69|a
Equal 29| 6.21|a

ﬁ%%ee&%ég s g m??ﬂqsg“ ?fel%geggda ?i%ﬁés@laikd %e@aggiﬁiterﬁsiggg ge‘?\%e-xli-ea and on

and Equal. Both samples were rated between “weak” to “moderate” in bitterness and

Table 9h. Atiributes Evaluated in Tea - Overall Liking

1=Dislike extremely, 2=Dislike very much, 3=Dislike moderately, 4=Dislike slightly, 5=Neither like nor dislike, 6=Like slightly, 7=Like
moderately, 8=Like very much, 9= Like extremely
Means followed with different letters are significantly different from each other at p<0.05

Results: There was no significant difference in Overall Liking between Cobalt and Equal.

Table 9i.

v Attrlbutes Evaluated in Tea : Sweetness Just About Rig

sht (JAR)

Samples n JAR Too Sweet
Not Sweet A A
Enough
%
Sample C | 51 |3.10a 19.6 56.9 23.5
Equal 29 [293a 24.1 55.2 20.7

[=Not nearly sweet enough, 2=Not quite sweet enough, 3=Just about right, 4=Somewhat too sweet, 5=Much too sweet

Target JAR > 75%

Means followed with different letters are significantly different from each other at p<0.05
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Likinfittributes, Sanipj s a ; ;: Overall Liking** Sanple. C 51 6.75 1 a*
Equal 34 *Means followed with different letters are significantly

di f f erentwbnomvBassR ot her at p<0.05. ** | =D sli ke extremeryus2&ebixl ke very
much, 3=Dislike noderately, 4=Dislike slightly, 5=Neither |ike nor dislike,
6=Li ke slightly, 7=1 ,ike noderately, 8=Like very nuch, 9= Like extrenely.
***Nu i nber of enployee panelists The results in Coffee/ Tea and on

Fr ui t / CeRealltsi tadilottrated heth s@anpl seli®esewn Edo natet'Stralt ‘ingt sweal dngugi’gni fi cant | y
di fferent than Equal when used in coffee/tea, and topically on
frU|t/ceﬁdab91Pﬁn@hwsEstnﬂbnﬁkseBnmsmaﬂmﬁédwﬂmmdpEnyghﬁnﬁa&kage and | ook
at the afiu@ats e qus - . ate Appearance Liking before using the
product . fm‘:,_ 9_ Ny " d to overall liking and specific
attributa&ﬁamampﬁﬁ&gQueoj1n s 9a-9p. Tabl e 9a. Appearance Liking in

t he Packpge and qmuﬁrU|tkﬁkr¢ab6 -l 1lke slightly, 7=Like The Appearance

Li ki ng Resul'tsijndicate {that Sanple |C crystalline appearance was

statisti gﬁ&%g%i%ﬁhgqunghy pRgEre (i Red than Equal when evaluated in the
package gnd—on R Tqﬁunzqga no significant difference between Sample C
and Egqual—ir-An JQ%&@@QQM&SQ&ﬁMmUH Fruit. Table 9d. Attributes Evaluated in
t he Pack&age ook wiss kifiegph tetleiyare figicain k@"feraesma&smeshw t hat Sanple C was rated

signifi ntI her in eara and Aroma Li attributes than Equal
ahen sanbredtidhde o B ReR WD R A eror el RS blar age. or
food. Tabh@pl9€ andiFyhidl IBELR Sanfpl@l weaé RekdiaBokcohtReE in biM@ERlahd hiidtasre sl i ght 1y,
5=Nei t hcr Ilke nor dislike, 6=Like slightly, 7=Like Means followed wth
di f f &P ent$"sti€ers are significantly different fromeach other at p<0 05
Results: There was no significant difference in Overall Liking between
Sanpl e Cﬁﬁﬂ@9§q%%hbmbg@%mmﬂﬁ%9@§mbﬁbv&QQL&%@Et 5=Mich too sweet other at
p<0 05 Results. S[onl icant number anellsts rated Sanple C as "too
sweet " S e '”'v'””f“ & en "too sweet" and "not sweet
enough : @u:Arubuhm: RN e e n Coffee - Bitterness and
Aftert aS[&pﬂe@ﬁaﬁ(KbSl ty PAtdoijidoties gtb6r3enga

Liking

Equal 23 1683 |a

Aroma Liking Sample C |48 16.81 |a
Equal 23 15.87 b

Overall Liking Sample C |48 16.54 |a
Equal 23 17.09 |a

I=Dislike extremely, 2=Dislike very much, 3=Dislike moderately, 4=Dislike slightly, 5=Neither like nor dislike, 6=Like slightly, 7=Like
15 moderately, 8=Like very much, 9= Like extremely
Means followed with different letters are significantly different from each other at p<0.05

Results: There was no significant difference in Appearance and Overall Liking between Sample
Cand Equal. Sample C was rated significantly higher in Aroma Liking than Equal.
20

Table 91. Attributes Evaluated on Fruit - Sweetness Just About Ri

ht (JAR)

Samples n JAR Too Sweet
Not Sweet % % .
Enough
%
Sample C |48 |3.17 a 14.6 58.3 27.1
Equal 23 13.09a 17.4 56.5 26.1
1=Not nearly sweet enough, 2=Not quite sweet enough, 3=Just about right, 4=Somewhat too sweet, 5=Much too sweet
Target JAR > 75%

*A significant number of panelists rated this sample as “too sweet”
25 Means followed with different letters are significantly different from each other at p<0.05

Results: Panelists rated both samples split between “too sweet” and “not sweet enough”.

24



different fromeach other at rq 05 Results: There were no significant
differences in bitterness and aftertaste intensities between Sanple C and
Equal . Bowb 28@mpisss were rated between 'weak” to "noder @aCe/Uszevolouisrer ness
and aftertaste intensities. 5~ Neither |ike nor dislike, 6 Like slightly,
7=Li ke p<O 05 Results: There was no significant difference in Overall

Li ki ng between Cobalt and Equal. Table 9i. Attributes Evaluated in Tea -

i g ResbitbsiessPandlfiestisse Inategd Aattatesanpl es split
bet ween I nough". and Aftertaste Intensity
Attribut g 4 B 0 h different letters are significantly
di f f er ent BfteQ@IsElazmpi e 1950. Results: There were no significant
di fferences in biffuer ness;and sgffgrtjaste intensities between Sanple C and
Equal . Bpth sanpies were| Tated about| "weak” in bitterness and aftertaste
I ntensit —rabtEe 9k At iTytesEvial uated on Fruit Overal |l Liking
| 2D shke angiast i?q}ﬁge_% g'g‘gzc. v—much, 3=Di shke noderately, 4=-Dishke
Sl I ght l y7]=1]6§<§£\$6thSQ%Herafe,iﬁlélén%n;Qgglys'h‘oingsI i ke’ 6:LI ke Sl I ght l y’ 7:LI ke nDder at el y’
8=Li kg V@Eabéfoﬂﬁi@hi;hdi@e?eml_et.kek&s@ﬁff&aﬁtl@dfﬁﬁxlelyfrollveaﬂ&rafp@j.oli owed with different letters
are srgnifican different,  fromeach other at p<0Q.05 Results: There was no
o g R Ty B A R e s s SR QMR e b Sl 6 Cand
Equal . Sanmple Canwasuiiab &l sshged ddre amdd polti<gar ih Bindmedand hidraget han Equal .
right, 4=Sonewhat too sweet, 5=Much too sweet other at p<0.05 Results:

Panel i st §1¢5H8H both sanples split between "too sweet" and "not sweet
enough”.Intensity Attributes Means followed with different letters are

si gnithi cangib yn dhfififi@ivaRaRHbA Bere NS R MRGBHO Significant differences in
bitterness and aftertaste intensities ween Sanple C and Equal. Both
sanples [l IR RO ess and aftertaste intensities.
LEURCIRCT] Liking Atnibutes  Sampies  no Overal | Liking 1-Dislike
extrenel yappaihehke vesymprich 3=Dies pderately 4=Di slikc shghllj

Nei | hei |iikmgnoi disl{ke 6 | jike|slightly 7-1 ike

Equal 34 16.00 b

Aroma Liking Sample C |51 [6.63 |a
Equal 34 1591 b

Overall Liking Sample C | 51 1675 |a
Equal 34 1665 |a

1=Dislike extremely, 2=Dislike very much, 3=Dislike moderately, 4=Dislike slightly, S=Neither like nor dislike, 6==Like slightly, 7=Like
moderately, 8=Like very much, 9= Like extremely
Means followed with different letters are significantly different from each other at p<0.05

15
Results: Sample C was rated significantly higher in Appearance and Aroma Liking than Equal.
There was no significant difference in Overall Liking between Sample C and Equal.
Table 90. Attributes Evaluated on Cereal - Sweetness Just About Right (JAR)
Samples  n . . JAR Too Sweet |
Not Sweet A % .
Enough
%
Sample C |51 |3.08a | 176 | 608 ] 215
Equal 34 |2.88a 26.4 55.9 17.6
20 1=Not nearly sweet enough, 2=Not quite sweet enough, 3=Just about right, 4=Somewhat too sweet, 5=Much too sweet
Target JAR > 75%

*A significant number of panelists rated this sample as “too sweet”
Means followed with different letters are significantly different from each other at p<0.05

25 Results: Panelists rated both samples split between “too sweet” and “not sweet enough”.
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nodel ately, 8=Like veiy nmuch, 9-Like extrenely Means followed with
different letteis are significantly different fromeach othei at p<O0 OS
Resul ts: Wanpdei3@3as rated significantly higher in Appearasec@omand7?r ona

Li ki ng than Equal . There was no significant difference in Overall Liking
between Sanple C and Equal. right, 4=Somewhat too sweet, 5=Mich too sweet A
si gni fi canitle Apnbderbuads Hyalnetkd tadl Ridebisand Alipliaicdstelitigaitgibeet ' Means

f ol | oved SR ey N TSl si oni ficantly different from each ot her
at p<0 OpBiResYlst|SambrRAE! I53t|5.goat ¢d Dot h sanples split between "too sweet”
and "not|sweet dnpugh”. -| Bi|titer négs |and Aftertaste Intensity Attributes
S5=very sfrong MeEans folTjowgd With diffferent letters are significantly

di fferent4fr: theizTat 51Resul ts: There were no significant
differen %@é@ﬁ% 'E)S%ué%%'£° o li{igbal lgl tlaste intensities between Sanple C and
Equal . Beth=atr JLnégmgﬁ Mngauuut "weak" in bitterness and aftertaste

i nt enS| tM@S follokr¢ @iy plre@nt Biters aﬁ@@lﬁ@@sw?&h&oﬁmertenen@ros of the pr esent i nvention may
be us riety of. a i ons .includin ' bever ages,
cont et 1 BrsIC N Rt ol ol PREMFEROTER: b RECUG AT GRag PGS PERFO g ar e
nerely seiBple €Rme Sl Adil SanfR& RS ratdaabouit ivkdiz én biernsssesd emetsiof t he

present invention. For each of the recipes, the sweetener includes

r ebaudi oStHEES erythritol and a taste modifying conposition of the present
i nvent i opxandple 37 RBdigReErry Soynmilk Smoothie 2 cups lowfat vanilla soymlk 1
cup blackberrles 1 cup strawberries 1 cup blueberries 1/8 teaspoon ci nnanon
8 packets shheéveH@er @%hwﬁ@ablﬁwt@ By BRAK A VarigE of @oplicaigps W@‘Hfl‘ég pl ai n

yoguiiy 1{&sGHRoRIRERRRE & ohiiifRs, hnB BRAMAceuticals/over the counter drugs. The following

are merely some representaiive recipes that utilize the sweetener of the present invention. For

each of the recipes, the sweetener inciudes rebaudioside A, erythritol and a taste modifying
composition of the present invention.

I. Tripleberry Soymilk Smoothie

J—
L

2 cups low-fat vanilla soymilk
I cup blackberries

I cup strawbetrrics

I cup blueberries

1/8 teaspoon cinnamon

20 8 packets sweetener

2. Pineapple Orange Banana Frostie

1 cup nonfat plain yogurt
1/2 cup pineapple juice
1 banana
25 1 cup orange juice
1 cup ice
8 packets sweetener (4g each)

3. Strawberry Banana Sunrise Smoothie

I cup strawberries
30 1 banana
I cup nonfat plain yogurt
1 cup orange juice
1 cup ice
8 packets sweetener (4g each)

35 4. Banana Berry Smoothie

1 cup strawberries

1 cup blueberries

1 banana

1 cup fat free plain yogurt
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1 cup orange juice 1 cup ice 8 packets sweetener (4g each) 3. Strawberry
Banana Sunrise Snoothie 1 cup strawberries 1 banana 1 cup nonfat plain
yogurt 1 wopoeviamspe juice 1 cup ice 8 packets sweet ener PCE@Se@oly34d9 Banana
Berry Snoothie 1 cup strawberries 1 cup blueberries 1 banana 1 cup fat free
plain yogurtl cup orange juice 1 cup ice 4 packets sweetener (4g each) 5.
Punpki n Picep ¢mggegdicent s: Pastry for single-crust 9-inch pie 1 can (16
ounces) puwpkin 1 can (12 ounces) evaporated fat-free mlk 3 eggs 20
packets (fpogckeach}eciofer Sgmettener 1 teaspoon vanilla 1 1A teaspoon punpkin
spi ce V\h%ppelg l&}opgi ng, optional Preparation: Roll out pastry on floured
surface fo fit 1" {°nch past pie pan. Carefully place in pie pan, trim and
f | ut e5edggredMnss: punpki n, m 1k, eggs on nedium speed until well m xed. Add
addi t i on&@hstry for single-crust 9-inch pie
I can (16 ounces) pumpkin
I can (12 ounces) evaporated fat-free milk
3 eggs
10 20 packets (4g each) of Sweetener
I teaspoon vanilla
1 ¥ teaspoon pumpkin spice
Ya tsp salt
Whipped topping, optional
15
Preparation:
Roll out pastry on floured surface to fit 1 inch past pie pan. Carefully place in pie pan, trim and
flute edge. Mix pumpkin, milk, eggs on medium speed until well mixed. Add additional
ingredients and mix well, Pour mixture into pie pan. Bake at 400F for 35 to 40 minutes or until
20 knife inserted into middie comes out clean. Cool on wire rack. Top with whipped topping, if
desired.
6. Blueberry Pie

Ingredients:
Pastry for double-crust 9-inch pie
25 6 cups fresh blueberries or 2 (160z) packages frozen
3 tbsp lemon juice
Y4 teaspoon ground cinnamon
6 tablespoons cornstarch
I tablespoon butter
30 24 packets (4g each) of Sweetener
Preparation:
Roll half of the out pastry on floured surface to fit 1 inch past pie pan. Carefully place in pie
pan. Toss blueberries with lemon juice in large bowl. Add sweetener, cornstarch, cinnamon.
Toss until coated. Pour blueberry mix into crust. Roll remaining pastry into circle large enough
35 to cover pie. Place over blueberries, seal edges, trim and flute. Cut slits in top to allow steam to
escape. Bake at 400F for 55 to 60 minutes or until crust is golden. Cool on wire rack.
7. Apple Pie

Ingredients:
Pastry for double-crust 9-inch pie
40 8 cups Granny Smith apples, peeled, cored, and sliced
1 tbsp lemon zest
1 teaspoon ground cinnamon
Ya teaspoon ground nutmeg
Y4 teaspoon salt
45 3 tablespoons cornstarch
1 tablespoon butter
24 packets (4g each) of Sweetener

Preparation: Roll half of the out pastry on floured surface to fit 1 inch past pie pan. Carefully
50 place in pie pan. Blend sweetener, cornstarch, salt, cinnamon and nutmeg in small bowl.
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ingredients and m x well. Pour m xture into pie pan. Bake at 400F for 35 to
40 mnutes or until knife inserted into m ddle conmes out clean. Cool on

wi re rackwobop/ g3 whi pped topping, if desired. 6. Bl uebensgoRioes479

I ngredi ents: Pastry for double-crust 9-inch pie 6 cups fresh blueberries or
2 (i oz) packages fro/en 3 tbsp | enon juice A teaspoon ground cinnanon 6

t abl espobpsnkdormeppks ehl (bsstiabl @spdohddanberesR hiptoketisly (Agareaspyie mix

Sweet enemtiPrregatatbiio:intRelides, pddct onfoptfiepdest Rpdsemamioppdstrgurtedirdatfgce t o

fit 1 inecloupastcopirgiphice Gar efildsl seajpddaee trinnampi @it ant slifomsoplowdbertchies W t h
| enon j utccwcdpn. Balrege 400nor 400Mdd Osmieatemrentil cot tsakalCoot binwaapik. Toss unti |
coatefl. Pour blueberry mx into crust. Roll remaining pastry into circle

| arge engugh .t oye Le. Place over blueberries, seal edges, trimand
flute. Cgi‘a%&l?‘?'s ?tﬁo S&%FB“%%“@F@%% to escape. Bake at 400F for 55 to 60
m nut es Blentdndlagglbusilatel Bleg@d sheebiadeoall oDiulvihg BateAflknd RebidRag bPh@ieved

I ngr edi e%s: Pastr}/ for double-crust 9-inch pie 8 cups G anny Smth appl es,
peel ed, B6PUeH S GAGIErSIERE S Shsp | emon zest 1 teaspoon ground ci nnanon VA

t easpoon ground nutneg VA teaspoon salt 3 tabl espoons cornstarch 1

tabl espoon butter 24 packets (4g each) of Sweetener Preparation: Roll half
of th® out 2hadirsey sy "V’(S‘&P@El“%ﬁ‘r%%}é@e?@afqﬂﬁ 1 inch past pie pan. Carefully

i.  This method can be used to produce a product that is 0-100 wi% rebiana mixed
with bulking material. Based on the desired final concentration of Bulking
material and Rebiana the appropriate amount of each component is dissolved in
water in hot (60-85°C) water to produce the spray solution. The solution is then

5 spray dried to produce an amorphous product.

b) Direct spray drying and agglomeration of blended material in a fluidized spray dryer.
i.  The same process as above is used on a different piece of equipment that allows

for the agglomeration of spray-dried material as it is produced.

b
<

¢) Direct spray drying of blended material with post agglomeration.
i.  Material produced in process number one can be used in any of the following
agglomeration processes. The only change would be the material in the bow! of
the agglomerator would be a pre-blended amorphous material rather then pure

25 ingredient.

d) Agglomeration of crystalline or amorphous Rebiana with bulking material utilizing a
water and bulking material spray solution.
i.  This method can be used to produce a product that is 0-100% wt% rebiana mixed
30 with bulking material. Based on the desired final concentration of Bulking

material and Rebiana the appropriate amount of each component is placed in the
bowl of a fluid bed agglomerator. 10% of the bulking material is reserved from
the bowl and blended with water to produce the spray solution. The
agglomeration begins with a water only spray to build the initial particle size.

35 Once the particle has been built it is strengthened and
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pl ace in pie pan. Blend sweetener, cornstarch, salt, cinnanon and nutneg in
smal | bow . Sprinkle on apples and toss until coated. Ldd | enon zest, mx

t hor oughlwo 200wiamgpe apple m x into crust. Cut butter intoTAlS2@e®434pd ace on
top of apples. Roll remaining pastry into circle | arge enough to cover pie.
Pl ace over apples, seal edges, trimand flute. Cut slits in top to allow
steam to escape. BatdediutidQ@Rh¢ byikiag nateri8Ospraysaugen. ok fiantie finabspust stips

gol den. Cool on wife pgt%%glls gﬁgnﬂh@ &Bo&/ﬁgmg m%]]:i \g:rieparl ng the Sweet ener

Bl ends and agglonera I'ana an ul king material and
Rebi ana can be achi eved through seven different processes a) Direct spray

drying of pur sed to produce
a product tll)ia/tﬁg‘gﬁ °"“8a'“°fb?q%mﬁ<6)g g ?Igﬁ‘gl fﬁm al{l atnﬁa gD mr?(astoeur%f”él Based on
t he désired final mﬁﬁhcbd@hlbensedfto Bmﬂulmf:ragnmbtetmtaioamd/t%eémmaapmmi
appropriate anmount of each co ent dj ss in hot (60-850C)
water to produce t%@?ﬁ‘%m%‘l t do%ﬁlf%ﬁl tfn8 Coflgen Osfh? PINEr i ed to
produce an amor phagerpil @zdl&&giailb)leabﬂileﬁiﬁatéS@ﬁ@Mtdﬂ%bﬁ@a@;ﬂﬂss@@@d et @bl on of

bl ended material in a fluidized spray dr i. The sane grocess as, above
i s used on a diff&rentVitide arodfcedbuiPpyea ”“Pfha@%ﬂgg@%mf%? PHes A Gifter at i on

of spray-dried matgndi@ masridl bnllS TRE atioﬁ)o h{ @ﬁﬁa&z@(ef%fnl%@{hm 9fid
bl ended material with post aggloneration. i. terial produced process

nunbé? one can be th%@dlai Wi"aﬁﬁ‘?y&m QIWéﬂfecﬂaﬁ@Wh@gb%@@liétrfbhsé!tf@fkgﬂw sses. The
only change woul d- @%lédh%ul”ﬂﬁ Féblahgﬁ%r%?solﬂﬂ% Qe AR r%é&‘%%@r woul d be

a pre-bl ended anorphous nate rather” then pure ingre

Aggl omer ati on of Gmgt@taehlSIdrinétOdhe apormphousifRebilana wit h bul ki ng materi al
utilizing a water and bul king material spray solution. i. This nmethod can
be used to produce a product that is 0-100% wt % rebi ana m xed wi th bul ki ng
mat eri al . Baségklonettier desisrétke bi madrploon RebibnavitlonbdkinBulalerinigspragt er i al and
Rebi apa the appropriate amount of each conponent is placed in the bow of a
f1 ui d’ bed agg%)g ator. 10% of the bulking material is reserved fromthe
bow and bl ended \Aﬁhﬁhnwacbcedantbeu@m@lplmeudemq)r@cmayaﬁmwt(imm% Rkeana.

20 oML o e BBl STl B A B B Ll 3 1 ©
utilizing the bul kisp@pnat ehbalk oSPIRMg SOtihi 0 BissdAfdies whideiofgratake SPE@Yy St ep
solution. The agglomeration bowl is filled with Rebiana only. The
20 agglomeration begins with a water only spray to build the initial particle size.
Once the particle has been built it is strengthened and “sealed” utilizing the
bulking material spray solution. After the final spray step the material is dried to
the appropriate moisture level.
g) Agglomeration of crystalline or amorphous Rebiana with a water or water and Rebiana
25 spray solution.
i.  This method can be used to produce a product that is 100 wt% Rebiana. If a
Rebiana spray will be used, the appropriate amount of Rebiana is dissolved in hot
(60-85°C) water to produce the spray solution. The agglomeration bowl is filled
with Rebiana only. The agglomeration begins with a water only spray to build
30 the initial particle size. Once the particle has been built it is strengthened and
“sealed” utilizing the Rebiana spray solution. After the final spray step the

material is dried to the appropriate moisture level.
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the material is dried to the appropriate noisture |evel. e) Aggloneration
of bulking material utilizing a Rebiana and water Spray solution. i. This
nmet hod cawobkeowrsessst o produce a product that is 0-20 wt Craisceamassipy ayed
onto bul king material. Based on the desired final concentration of Bul king
mat eri al and Rebi ana the appropriate amount of Rebiana is dissolved in hot
(60- 85C) waitdst dboveps odlictendeh e sprayussod, atyi @mbinbhien afyt preivady dncliedl | s
filled with bul ki terial I The i on.begins with wat er
onl v spr ay 18 et otRe Rt Er ar BB I BB b fas " been

built it i sostmenglykenedsBadhd sedd ePMaibi éulrrzaiﬁlgc tdhescrve bl B ap@prAyiospl ution.

After the final the material is dried to the appro

o1 ot ur o1 88T FNRY 5 BB PR Ry S PlHE b DS KA S wi th
bul ki g nabﬁdh@hoﬁthMHSQéuﬁdﬁgnbmumThis nmet hod can be used to produce a
product that is 70-100 wt % Rebi ana. Based on the desired fina

concentration of Bul king nmaterial and Rebi ana the appropriate anount of

Bul ki ng mRdsekibBdthdr Spplic P08 M GmpIBmWRLRKs Wl REFHGEInt ey SRRAYscRRLML s@n. The
aggl oneration bow is filled wth Rebiana on The aggl onerati on begins

with a waegificiens susitajons andaliemativenean heintada vitost dgpartiag Epmdhe seritand he

particlesdy oﬂﬁ@iﬂvéﬁ%lbrl Twh[c;h shoul Bl RREHAEN R AR Uppei®llBfns Ut 1 11 2i ng the _
bul ki ng material spray solution. After the flnal spray step the material is

dried to the appropriate noisture |level. g) Aggloneration of crystalline or

anor phous Rebiana with a water or water and Rebi ana spray solution. i. This
nmet hod can be used to produce a product that is 100 wt % Rebiana. If a
Rebi ana spray will be used, the appropriate anount of Rebiana is dissol ved

in hot (60-85 0C) water to produce the spray solution. The aggl oneration
bowl is filled with Rebiana only. The aggl oneration begins with a water
only spray to build the initial particle size. Once the particle has been
built it is strengthened and "seal ed" utilizing the Rebiana spray sol ution.
After the final spray step the material is dried to the appropriate

nmoi sture | evel. The |ist above is not intended to be exhaustive, any

conbi nation of the previously described nethods or bl ends are applicable.
The technol ogy can al so be applied to both batch and
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conti nuous systens. Also, the binder HPMC or gum arabic can serve as the
spray solution, or as an additive to the previously nentioned spray
sol ut i onswotoy13csease the particle strength and i nprovecrhs2@antidacd e si ze
di stribution. These and ot her applications and inplenentations will be
apparent in view of the disclosure. Such nodifications, substitutions and
al t er nat Whesischmdggs:nade wi t hout departing fromthe spirit and scope of the
i nvention, which should be determ ned fromthe appended clains. \Wat is
claimed is:l- 1A Spcaeseeaammsising 6 i ISEREY VhitgHT ptadhgs mydisvieetstesiiand a
taste nodi fy'\ﬂ&l&f?%‘%és'té;h%f Ar'g‘% bé?u&{k%ﬁ%ﬁ%s% @Qbﬁé’ﬁd%%oﬁ%@&%%on
conprises at | east one non- gru nt r vo atil The sweet ener of
claim 1, wherwilatile.he taste nodi fying conposition further conprises at |east
one congruent flavor volatile. 3. The sweetener of claim1, wherein the
hi gh §ntensi th SURELEABE A5 duSGEhe AUBhidiHyh BB bdith Ak by pRSek and
| onger in duration than the sweet quality of  stugar and wherein the at |east
one congr uentlefst eneongropitfiaves valtlet he at | east one non-congruent flavor
volatile nodify the sweet quality of the high intensity sweetener such that
the sweet quafictoyel@iBBBLibih DGhEleth BaRL h‘ﬁ{terﬁfﬂyds&ééﬁcnér"lﬁ% sWstabidiyy @iy ni shes
earlier conpared to a conp05|t|on of tﬁ high intensity sweetener alone. 4.
The sweet enersloferdt ensphand lovgeriaidprationethart the ewet demiéy ez erghespin tid 2y or
volatile is s i 1yl
@As‘?&?e%n%ﬁ%ﬂtaﬂﬁ vgggrggmﬁﬁg%& Rhdi DBk hn-B .h Bnt fﬁf&%@%iam% y

al pha-i onone, cycl ol onone, deh rol onone, r o- al pha-1 onone,
di hyd® o- betaIn@ﬁﬁﬂhe$ﬁmhymmbnﬁﬁmyhanpwa&Whgﬁ@wwrmdmﬁbﬁﬁyBM©ﬁ@n@ﬂy

(E)-6, 10-di mef byl @%@%geéné agéi 2 %eé?ﬁﬁalbﬁ@%sde&)“&ﬂg coﬁg%@to@t hyl i onone,

i onone, al pha-i1on i onone I'onone epoxi de,
ganma- i onone, coalppkiten ofGhehigh BMnsntwdweelranme Jonal pha-i somel hyl i onone,
bet ai sonet hyl i onone, methylionone, nelhyl-al pha-ionone, alpha

-met hyl - i OQO{‘?%’G J&%%t@n?’ A Qe% i h%%%% mfBLOM 5 %emh?? gﬁ&%?‘ﬁawﬁ% ik i

al pha-i ononyl gl yci neth I onone di et
nethyl|sopseuﬁbhmdﬁn@¢h®geum0ne$m¥yﬂahmmemmeamwﬁkﬁaxmxmccydomnmm

| el rahydropse i on se lphone 1 as ence berr seed
extrggt jasﬁ¥% 3183fb?gﬂwﬁgﬁ%n?§m absorl 8h§¥8%edllﬁwgéﬁ% ereobx 5. The
sweet ener of dpiaiimhae, dilethelionotd) € )ad, 10- émhyhmeeaa@rﬁgmammonél gaw@ra ivahatile is
sel ect ed fron1the @ ﬁ o} cons,lstlngh vanillin, ¥an| ka ext ?t
divanillin, g }, IPjQqe, 1onone, atp a~zonone -tonotte , trans-beta-ionone, beta-lonone
epox;de, gamma-ionone, alpha-irone, zsobutyhanon@ alpha-isomethylionone, beta-
isomethylionone, methylionone, methyl-alpha-ionone, alpha-methyl-ionone, methyl-
20 beta-ionone, methyl-delta~-ionone, methyl alpha-iononylglycidate, beta-methylionone
diethyl ketal, methylisopseudoionone, pseudomethylionones, 3,4,5,6-
tetrahydropseudoionone, pseudoionone raspberry essence, raspberry seed extract,

jasmine absolute, boronia absolute and mixtures thereof.

5. The sweetener of claim 2, wherein the at least one congruent flavor volatile is selected
25 from the group consisting of vanillin, vanilla extract, divanillin, ethyl vanillin,
ethylvanillin acetate, ethylvanillin beta-d-glucopyranoside, ethylvanillin isobutyrate,
ethylvanillin propylene glycol acetal, vanillin acetate, vanillin erythro and threo butan-
2,3-dial acetal, vanillin isobutyrate, vanillin 3-(I-menthoxy)propane-1,2-diol acetal,
vanillin propylene glycol acetal, veratraldehyde, 3-Ethyl-2-hydroxy-4-methylcyclopent-
30 2-en-1-one, 5-Ethyl-2-hydroxy-3-methylcyclopent-2-en-1-one, methylcyclopentenolone,
ethyl cyclopentenolone, ethyl maltol, maltol, maltol acetate, maltol butyrate, maltol

isobutyrate, maltol propionate, sugar treattarone, sugar distallate, molasses distillate,
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ethylvanillin acetate, ethylvanillin bel a-d-gl ucopyranoside, ethylvanillin

i sobutyrate, ethylvanillin propylene glycol acetal, vanillin acetate,
vani | |'i n woybéwis7ssad t hreo butan- 2, 3-dial acetal, vani lPCrusc@oloud4yy at e,
vanillin 3-(I-nent hoxy) propane-1,2-diol acetal, vanillin propyl ene glycol
acetal, veratral dehyd 3- Et hy | - 2- hydrox - 4- et hyl cycl opent- 2-en-I-one,

5- Et hyl - 2- hy dPak§ist %ﬂﬁwf@ywcj@@w SEerfulanensed-ageitdivi cisledped(@hel one,
ethyl cycl opeptenal Od}?alne??uh%hox{éah%%fmetﬁ'ﬁl“t rox B! 4. 8y AGELALS: (BB W49,

butyrate, maltol isobutyrate, malto ropi onat e, sugar treattarone,” sugar
di stall al e nbhadees?, 61dsmth>ﬂ=azl(5§i)rfaﬂahorm(§inawliea‘e/§ura49rreyd?r@b@ﬂ~45hmfe¢xmbl -3(2H)

f uranone, e f anone,

4o ot hyl - SR, RGeS Lty RERBIC SR A Bher 5

4- hydp oxy 2 Spadiameteh isbbBy e zyf lswtamoﬁédf(ﬂ& eastblerfnipnBumanoifey furanone, 2-

2- et hyl - hyd 3(2 ] ranone ur.ono, 5- el hi

furfural, 6¥%y y§c Fag enﬁ%}on arﬁegﬁ% ’(calb,”%ilélg%\%% plbeg?ﬁ]z%?f“pf?‘é’{gg’r?@?}yas

2- Met hyl t et ra}blﬁtn;dfauﬁaide}@dameesmmwﬁﬁxté, usan adive]lat -anOxobitisylute; a@Chdiuresal t one,
valeraldehyde% Qlyraldehydes, phenyl conpounds, such as phenyl

acet al dehyde, Eg% wax absolute, honey distillate, and rum absol ute, and

m xtures thereof. 6. The sweetener of claim1l, wherein the high intensity
sweet ener i6s Blel sectteckr bf damt hevigrehuge hxgh &itatsltylg»/@fenmeb@amasiuﬁethé\,

rebaydi oside B, rebaudi o d| 0s . E,

r ebaugl osi de FOURHINEGIER zf%auﬂg?ﬁ Citcfg 03‘8%%&5%%‘%’@ cEik b’i‘%,‘osédF&i osi de,
nmogr osi de |V, rebmgiosisi E&eVaudldsﬁieHaﬂm@sQieSXV\la@lE@’t&rB rfbussERROSEEL steidEias,i N and
its salts (nonalin rculln ycyrrhizic acid and its

salts, thaumdfPHOSHo AR frogfest Toxo R s dh a*ﬁ@qnﬁeﬂﬁf@?iwawadmaﬂﬂ anghid Pl ci n,

gl ycyphyl Lin, (mphb@r SYRRRSE S1Y, ebadli mng y@@ﬂuﬂi’cﬂ&ﬁd AR itsQgltsa@hMnatROYRAGQSI dc A,
pt er ocar yosi de \, . pterocaryosi de kur ozi osi de, phl om sosi de

periandrin 1, m%‘? s Berae h@inmﬂelcabahwlbévla@ %lvcb@@d“‘mrﬁh?a‘éélﬁéflioﬁambycI anat e,

aspart ane, acesHhbae NRLA$SIyHMosHHA! R 8yodd A Qiqamc, neohesperidin
dyhydr ochal one (NHDC Gan % H‘EI r?gtl onget he?/?ao ?g&ma%%smeefener of claim

6, wherein tﬁéu?ﬁf‘ngipsi%tié?%wﬁ%%mféﬁérﬂ li shrysebdedi osicgarioaides, sotimm sweet ener
of claim 1, whenghf {hg.k, g@@ﬁg&@%&%ﬁ@@&ggm{ sfif8o . AMARL (Gahd LY having

reduced initial intehsity conpared to sweet quality o sugaf
sweet ener of #ghbtsperidin M@d!@ﬁrr&@h@%@ﬁghmd soathiigtiofs théreothi gh i ntensity
sweetener to the flavor conposition is fromabout 0.0102:1 to about 286: 1.

10. The sweetgpef.af,& b@é Qﬂﬁ]ﬁ BRI DL NG NEI I el il i10r Bhud MR gh

intensity sweetener to

20 8. The sweetener of claim I, wherein the high intensity sweetener has a sweet quality

having reduced initial intensity compared to sweet quality of sugar.

9. The sweetener of claim 1, wherein the weight ratio of the high intensity sweetener to the

flavor composition is from about 0.0102:1 to about 286:1.

10. The sweetener of claim 1, wherein the weight ratio of the high intensity sweetener to the

25 flavor composition is 14:1.
1. The sweetener of claim 1, further comprising a bulking material.

12. The sweetener of claim 11, wherein the weight ratio of the bulking material to the high
intensity sweetener to the taste modifying composition is from about 225:1.8:1 to about
14370:115:1.
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flavor conposition is 14:1. 11. The sweetener of claim11, further
conprising a bulking material. 12. The sweetener of claim1ll, wherein the
wei ght rawocoei13vdse bul ki ng nmaterial to the high intensiPCy/usesotesigy to the
taste nodi fying conposition is fromabout 225:1.8:1 to about 14370:1
15:1.13. The sweetener of claim 11, wherein the bulking nmaterial has |ess

t han about !6: Breciepeica st plaim b ahrieh thurwiingmagepithas Ipas thambogifeetadeies of
claim 11, whq&ggﬁﬁpg%uggk&&&g'naterial has a particle distribution size of
fromabout 0.125 nmto about 1.0 mm 15. The sweetener of claim 11, wherein
t he bulkinq material is selected fromthe group consisting.of mal t odextrin,
corn syrup ‘dolfecvecigns phelaim Fls yheisiudhe byligppgateripligat parbelg distribaderpiizcol |

xyl ose, ribul @38m MRMHOES, mxM kRt 1 omanni tol, galactitol, erythritol
maltitoi, lactitol, isomalt, maltose, tagatose, |lactose, inulin, glycerol
propyl ene glycol, pol yol s, pol ydextrose, fructooligosaccharides, trehal ose,
i somal t ul odé; ThersaisriRyg Al deiiahl, Weeringhoekinnmacep) iyfcdstd fom Yagioves, and

m xtures ther @afistink®f mbigdsWREt BN uPlolial, ahdbdliudher 8iddsd R eRk@hy i ntensity
sweet ener and taste nodifying conposition are deposited on the bulking
material . 17.SOTHEL giikoan hieloscomapoas. pyhitel. mapaitodi galagtiel, piyghitglinatel.t y

sweet ener 1S daRasitagh Akt Agabul KRG, MRk LTLALRBlAYRnE NG Rh@ITOA! f yi ng

conposi tion. 18. The sweetener of claimi 1, reintr ighiirntensity
sweet ener, t helpigkkisagiurttobiggsatchanidis tiiwbtlesenvainliilorg admpaslpttinonelbese

co-cpystalizqucé@ﬂogQ@ﬂ@Mﬁgggﬂﬁﬁmﬂﬁ%qhﬁgﬂq11, wherein the sweetener is in

the formof a crystal, a powlder a'tablet, a liquid, a cube, a gla/e, a
granul ated product or conbinations thereof. 20. The sweetener of claim 19,
wher ei n t hdocHigstvapterpasf gaigol ubihpieinyhqliiph infassibonysatcadlaad tagle siggdying2 1. A

t abl et op Smegkﬁﬂﬁﬁﬁ&Pﬁpﬁgﬁkﬂ%<%hﬁﬂ§ﬂ8§ 8heficonposition of claim1. 22. A
ener

t abl et op sweet conprising the conposition of claim1l. 23. A food
product conprising the conposition of claim1. 24. A pharnmaceutical or over

t he count er! 7dFtggvseieiet cleonplr Pépnt thaldel insatisnercecompodipeiicn oop ted ai m 1.
25. A phar mck‘?nﬁ!@ihgft?\h%eﬁél BOMET tht RS GRUILBE cShpdiRRoduct conprising the

conposition of cla
15 18. The sweetener of claim 11, wherein the high intensity sweetener, the bulking material

and taste modifying composition are co-crystalized.

19. The sweetener of claim 11, wherein the sweetener is in the form of a crystal, a powder a

tablet, a liquid, a cube, a glaze, a granulated product or combinations thereof.

20. The sweetener of claim 19, wherein the crystal has a solubility profile comparable to

20 sugar.
21. A tabletop sweetener comprising the sweetener composition of claim 1.
22. A tabletop sweetener comprising the composition of claim 11.
23. A food product comprising the composition of claim 1.

24. A pharmaceutical or over the counter drug product comprising the sweetener

25 composition of claim 1.

25. A pharmaceutical or over the counter drug product comprising the composition of claim
11.
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11.26. A beverage conprising the sweetener conposition of claim1l. 27. A
beverage conprising the conposition of claim1l. 28. A nethod of making a
t abl et op woeetsses3sconpri sing the step of depositing a RCFhUSROOOAMSBITE Y
sweetener and a taste nodifying conposition onto a bul king materi al having
a particle size distribution of fromabout 0.125 mmto about 1.0 mm 29.
The met hod “f ACEHirHCZ8MPAHES EF AVtachigobiHeepisildip Isweet ener is deposited
onto the bul king material before the taste nodifying conposition. 30. The

net hod of @7@A%Q@age%%bﬂ§iﬁ%(ﬁ)@@01@)&3@0:}1B?@E‘iﬁiIiy sweet ener is deposited
si mul t aneously onto the bulking material. 31. A nethod of making a tabletop

sweet ener ¢ rising.the ste of : a. introducing a bul kin terial having
a size di stzgingmt Oéfmg’tngﬁf W SEEEDE CHWP‘E‘%“%%%EFFP ‘iflfj‘%pﬁsr??r}grﬂ gy vessel :

b. deposi ti nginenkiiyHwctiBheARd § Yists WRAIGNE EofRH¥RRE bhio@bukitanichen Bilikd N9
material; c. depositing .a taste nodifyling conposition onto the bulking

mat erPal  32. n@}ﬁ%@l%?%ﬁf@rﬂoe|0§ﬁ'ﬁm3@?ut&ﬁégémwtawéutﬂtﬂ Ring material is
fluidized by blowing air through the vessel such that the bul king materi al

noves rand@yl yhd AshetodTuim LBeviess tle highdnteddn® sivedibiedis@bpssli@i sadthe Wherein
t he bul king materi al has particle size distribution of from about 0.125
mmto about 10WKiRg{nagHal bf’ﬁjée Re RSy PR SPRPBILioONWwher ei n t he bul ki ng
material is erylhritol. 35. The nmethod of claim 31, wherein the high
intensity sweekai@hoaTROS 2B, oierdis thie highheted sy Awedierdr Isideptislled 36. The net hod
of claim 31, wherein the hi %h Lntensi.,t% sweet ener conposition is

r ebaudi osi de ANUBRCOUROHRIRGHEL MR M 31, wherein the taste nodifying
conposition is in the formof a |iquid.38. The nethod of claim 31, wherein
the tiaste rodifytind of aaRog bidbiitod Svedepesbhptsignhosteferbul ki ng materi al and
hi gh intensity sweetener conposition at anbient tenperature conditions. 39.

The nmethod of clai.m 31,. wherein the taste nmodifyi.ng compositi IS dried
onto the bulking Hatarraf s BHEERbRR ik by Do RS s a&T oiton Wi ¢ n
air at a tenperat usebaf i bnomimbouiss20 to about 130 degrees Cel sius.

b. depositing a high intensity sweetener composition onto the bulking material;

c. depositing a taste modifying composition onto the bulking material.

15 32. The method of claim 31, wherein the bulking material is fluidized by blowing air through

the vessel such that the bulking material moves randomly throughout the vessel.

33. The method of claim 31, wherein the bulking material has a particle size distribution of

from about 0.125 mm to about 1.0 mm.
34. The method of claim 31, wherein the bulking material is erythritol.

20 35. The method of claim 31, wherein the high intensity sweetener composition is in the form

of a liquid.

36. The method of claim 31, wherein the high intensity sweetener composition is

rebaudioside A.

37. The method of claim 31, wherein the taste modifying composition is in the form of a

25 liquid.
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40. The nethod of claim 31, wherein the ratio of bulking material to high
Intensity sweetener conposition to taste nodifying conposition is from
about 225v0.2809113t838about 14370: 1 15:1. PCT/US2009/043479

38. The method of claim 31, wherein the taste modifying composition is deposited onto the
bulking material and high intensity sweetener composition at ambient temperature

conditions.

39. The method of claim 31, wherein the taste modifying composition is dried onto the
5 bulking material and the high intensity sweetener composition with air at a temperature

of from about 20 to about 130 degrees Celsius.

40. The method of claim 31, wherein the ratio of bulking material to high intensity sweetener
composition to taste modifying composition is from about 225:1.8:1 to about
14370:115:1.

10
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