-1- SWEETNESS ENHANCERS | NCLUDI NG REBAUDI OSIDE A OR D Introduction [0001]
This application clainms benefit of priority to U S. Provisional Application
Seri al NosO20M/@24€01154, fil ed Septenber 4, 2009, and 61pP2941S8&0/04T201 ed
January 20, 2010, the contents of which are incorporated herein by
reference in their entireties. Background of the Invention [0002] The
sweet diterpene glycosides of Stevia have been characterized, and ei ght
sweet gl ycosi des of steviol have been identified. These gl ycosides

accurul ate i n St SWERETHNESSENHANEERRINCLRDING (REBAUDIOSIDE A ORADY% of t he

| eaf weight. On a dry weight .basis, a typical profile for the four ngjor
gl ycosides found in the | eaves of Stevia includes 0.3% dul coside, 0.6%

r ebaudi ositd&  Squat3%y ebaudi osi de A and 9. 1% stevi osi de. O her gl ycosides
identified within Stevia include rebaudi osides B, D, and E, and dul cosi des
A and B. QWwt004f]l tTeidoapphifatidnt elpéns deypediitdeSweet@nars psegenat in

Stevia | eaves .onl at&V\,O (stevi osi de and rebaudi osi de A;) have physi cal _and
sensory p%&ﬁ’é(hsil gl hat*RRE ST 1ot har &kt &t i &8s - st kA o?s‘%Qj'elﬁ‘g' knbwhetlo be

110 to 27@;ebt@ﬂ§>e§”\ﬂle,teioé@?!"aﬁ{le"GQ%QBU gBaudirasi-te Arkpd- 02320,bh ges
sweet er than sucrose, rebaudi oside 200 to'250 ti nes sweeter than slcrose,
r ebaudi ositée CHT-ary- B0 Li weschweree i ndvawposwdeds erezaich doy cosfdeenc80

ti mes sweqter, ./ 0003] O the diterpene glycosides found in
Stevia ex?&aggl;erl%?eeglgéér%%giegé A is known to have the least aftertaste. This
aftertaste is described by many as bitter and licorice-like, and is present
in all cuBaeRkgrdugd @fetheddhventiod - [0004] Rebaudi oside A has been
tested in mxtures with other sweeteners, such as fructose, glucose and
sucrose, dt009zdet Hes sswaeEnslitieadeagui vy eraides 306 (\Whewly, 5% wbee) and
7% (W v-% r - det ' e en nd. degree of_ synergismin
(hese m xFurLe Coetr P rmrn oy Caphe” g RE AN SR P, Pariioebdts
(1995)). Aeeor diidgntadftike.r eThukte, pebavdidssdealAcapptacs t onhageeana

additive eiffect i‘ﬂ?rrixtu es with fructose and glucose, but a synergistic
ef fect in BONESy HSEUr E8SVi %5 ugkbienatt Seet heds it ensit itde efanbal ent

Lo 3% (W yelheuCi@sea ArySWReldRespLol ensid | 5o ean valert1ko 296 (Mhy- %
sucrose, rebaudioside A had an addi'tive effect”in mxtures wt ructose,
gl ucose ad@ugucmeser AGlswestivess ifnuwsi tires Hurli vidavnest 007 % Swbvi &)
sucrose, . i osid , had; an addj tive_ effect_with a mxture with sucrose,
but a supﬁr%%ggllg\?% ef Eég\% Wi Lﬁlcrﬁ%(]t%r’es Qi PR glﬂ‘%ybas‘édja?ﬁl$? ucfose. 3t R%f act,
no sweet erebacdibisidei 0TS VWehe SYNergi St idfsiReeet esse Nt §0skbl e8es

equi val ent, to the 7% (W v-% sucrose |evel.
identified within 'Stevia include rebaudiosides B, D, and E,

and dulcosides A and B. Out of the four major diterpene
glycoside sweeteners present in Stevia leaves only two
(stevioside and rebaudioside A) have physical and sensory
properties that are well characterized. Stevioside is known
to be 110 to 270 times sweeter than sucrose, rebaudiosgside A
150 to 320 times sweeter than sucrose, rebaudioside D 200
to 250 times sweeter than sucrose, rebaudioside C 40 to 60
times sweeter than sucrose, and dulcoside A 30 times
sweeter than sucrose.

[0003] Of the diterpene glycosides found in Stevia
extracts, rebaudioside A 1is known to have the least
aftertaste. This aftertaste is described by many as bitter

and 1licorice-like, and is present in all current Stevia

extracts.



[ 0005] Rebaudi oside A has al so been tested in ternary m xtures wth other
sweet eners, such as sucrose, and artificial sweeteners, such as alitane,
neohesperwoi2n11di2Bgzdr ochal cone, aspartane, and Na- cycl amrCe/uSSuhioff20mnn et
al., Chem Senses 25:131-140 (2000)). [0006] U. S. Patent No. 4,612,942
mentions that diterpene glycosides can nodify or enhance fl avor
characteristics, such as sweet, when the-anmount of diterpene glycoside
added is less than the sweetness threshold | evel of the diterpene glycoside
in the orajdop4donsupatlitosddPosit iae Hewaveteshed cansunebiteireenpesichi on
for enhancing sweet flavor containing rebaudi oside A in gonbination ith

r ebaudi osiVEE ST HRATOSTHE! £5 WhEreE PR aPblin?Sof 2PEoSHEr 88Fde®A i s

I ess than Qf. aquals t ot des prpant «gh i eachnef chebaudiwsi dg C 98 dul/gos)de A
IS descrlbeéanor how t he sweetness -3 - intensity of the consunable

conposi ti emd| Bys(w/ votle sucrdee sieetaessmenhahlengrepteee andadgporépene

gl ycosi de. Further,.no cans bl e _conpasi ti fo ncing_sweet, fl.avor
containindﬁfeﬁﬁﬁafgéﬁﬂeﬁgiﬁﬂggﬁbﬁﬁaﬂ%§$%Mg$k?%%%ﬁ i 0si de %jahdf%%l%

dul cosi de gedsaAascradretbtif 000541 0d-S.2 oPat@ntosAnnl i eatdoam iRl iteat icte No.
2009/ 0162484 Al descri bes beverage products caonprising water and a

non- sweet erf i) e uRtbatdiesidast GRECAEEeC M\ f R sREELEABE. SEXEMDI es of

Stevi ool dog” PeRS B SR e aha Pl ed sorBotndE CurtRbl s For doastny
, npounds suitable for ddes not
descri be amfyfdstver age priesemt imweEntesn. wit0008utkSse Pabént sgsitinestsi on A
descri bes peverage, products anount of .repaudiaside A and weet eni_ ng. The
pubIicatidﬁnﬁﬁﬁﬁiﬁ%%oﬁqﬁﬁg%fﬁ?EgEPo f%egﬁﬁﬁT$ca??%ﬁoiB: BBogHETE2:
conpri si Ng; G NSNSt 871 MaBesWeRLEHNY (RIPUPE Bfic@ose, rebaudioside
A had an additive effect in mixtures with fructose, glucose
and sucrose. At sweetness intensities equivalent to 7%
(w/v-%) sucrose, rebaudioside A had an additive effect with
a mixture with sucrose, but a suppressive effect with
mixtures with glucose and fructose. In fact, no sweetener
combinations were synergistic at sweetness intensities
equivalent to the 7% (w/v-%) sucrose level.
[0005] Rebaudioside A has also been tested 1in ternary
mixtures with other sweeteners, such as sucrose, and
artificial sweeteners, such as alitame, neohesperidin
dihydrochalcone, aspartame, and Na-cyclamate (Schiffmann et
al., Chem. Senses 25:131-140 (2000)).
[0006] U.S. Patent No. 4,612,942 mentions that diterpene
glycosides can modify or enhance flavor characteristics,
such as sweet, when the amount of diterpene glycoside added
is less than the sweetness threshold level of the diterpene
glycoside in the orally consumable composition. However, no
consumable composition for enhancing sweet flavor
containing rebaudioside A in combination with rebaudioside
C and/or dulcoside A, where the amount of rebaudioside A is
less than or equal to the amount of each of rebaudioside C

or dulcoside A, is described nor how the sweetness



sweet ener ot her than rebaudi oside A Exanples of sweeteners other than
rebaudi osi de A are described to be nutritive natural sweeteners, such as
sucr ose, Wbroeogese7er fruct ose. However, the publicati onPddas20m04escri be
any beverage conposition according to the present invention. [0009] A need
exi sts for nore potent sweet taste enhancers that can effectively enhance
the sweet taste of a carbohydrate sweet®ner w thout exhibiting an
off-taste, such as a bitter aftertaste. In particular, a need exists in the
art for a imidied @f shhatei fghdhgasveetnasss 0f 1 GONSLEPd| gsrbhat iar enal r eady
very sweet, i.e., that have a sweetness intensi tg equi val ent _to fraom about
5% (W v- Ysuastaman  1o0h3ngingy shéeete 41 utd ondi BPTRENSUNARYFOSE AEhe
nvention dQG401,. The,pr eagiilaMEnt (s 1kabal e3ok0 Lhaareenal alcbeas!
one of rebaudi osi‘de or tebaudi osi de in - 4 - conbination™w th one or
nore diterflenen! ycostaesined FoebahdibsdéscriDbedirbel owmmbanadt especiwakhy
rebaudi oside A jn combi nati on w r ebaudi_ osi de, C an(il)/or dul cosi de A, and
st er eoi sofFRAUHGTSE § GHiifa I]Tﬁfj’stl%@ dndét SO car bohydr at e

sweet ener spodg4AN BSsSUBLPaRraRdpfiivat988. pliREiPEESEBAL NLNVEnhioyn 1S 48lso
related to the use of rebaudioside Din conbination with rebaudioside C
and/ or dul&bsigecnibemdbsverastspmedycthecedor fsgnde it ngnd he S@Bet
taste of carbqghydrate sweeteners., 1 C e

i nventi on E‘f"‘ée"%oé/rblrno(i/ia eo%netrre ﬁo%t o%é%%%alﬁgggoggg\ﬁeé? (EP(%{tsafhL e Sglrfe %;%px%r.

car bohydr at:eaigyees eser sudhi popehbofdatonpl i seseadienssheei Agsteidesuljoect

t he carbohydrate sweetener and an _effective anpunt of at | east one of
rebaudi osikfe A Thalfiisi &f DWW SHeVGosisles comshandd asddiesy eRée
Formula 1, t i r s , rej . ef f eet LV ‘RLOVi des
B e e S e A
amount of debaudbiosiddechAibs hegsbelianage equpbstbibheaapoudtiingf teacthe
conmpound of Formula I, or a stereoisonmer thereof. In one aspect, the nethod
conpri ses RAMTHIStEIYTY 1Y a subject the carbohydrate sweetener and an
effective pogowt of srebavdinesinge1AcarRdcaNeudN 1FREE 00 MRAURGD JyaMic?a sthe
Formula |, or a stereoi soner thereof, wherein the effective anount provides
a sweet takt edephahbiRAgbefMedageniRIRIHCIEhFPTRPT RS of MATHSWSSHIRER S n t he
amount of reb iosi d .51 t han equal no each
conpound o?&%%?rrulozf I %egﬁhglgggraeeoigorrﬁdt%ergg%gt%gg[ggfi%‘g{”lng? ic?for?e
enbodi nent gwédit Sneret bolde £othahsesbaddi osster Ang ExamplegbjofCtswdet eners

car bohydrate sweetener and an effective anount of r;baudi oside A, or a
st er eoi son®FRehe &G FRPRUABPAAEF oM WRAER LFIFH v&CanBantigfritive

rebaudi osi de G-andLQEduhePsi dgudh Ys sucrose, glucose, or fructose.

However, the publication does not describe any beverage
composition according to the present invention.

[0009] A need exists for more potent sweet taste enhancers
that can effectively enhance the sweet taste of a
carbohydrate sweetener without exhibiting an off-taste,
such as a bitter aftertaste. In particular, a need exists
in the art for a method of enhancing the sweetness of
consumables that are already very sweet, i.e., that have a
sweetness intensity equivalent to from about 5% (w/v-%) to

about 12% (w/v-%) sucrose solution.

Brief Summary of the Invention
[0010] The present invention is related to the use of at

least one of rebaudioside A or rebaudioside D in



stereoi soners thereof,wherein the effective anount WO

2011/ 028671PCT/ US2010/ 047207 -5- provides a sweet taste enhancing effect

wi t hout ewbi2bii2sgfiany of f-taste, and wherein the anounPCofUsSe@Ebaunndsi de A
is less than or equal to the anmount of each of rebaudi oside C or dul coside
A. In one aspect, the nethod conprises adm nistering to a subject the

car bohydrate sweetener and an effectivet-anount of rebaudi oside D and one or
nore conpounds having the Fornmula |, or a stereoisoner thereof, wherein the
ef fective mpumitpoaVi 6z Sret dastmoenhanlt dgpaid ecyl wedhodes exbibi ti ng
an off-taste. ILn one enbodi nent, this nethod conprises adnj ni scﬁerin to a
subj ect t FOTEWBoHy FofE IRHL(RAGY artPhrrR et 16 St iof! eeb%ugiqosi de

D or a stef in%%g‘;)rntg?FﬁOfre.a{hcﬁ%@ii&@ti@”a%?@rarﬂﬁé&q‘dé’eﬁ}maﬂa of

r ebaudi osi de and/ or dulcoside A or stereolsoners thereof, wherein the

ef f ect i ve sarnuenti sprevisdesharswfet fiast endahanciongtbéf exteati t towteexhibi ti ng
any off-taste. In one enbodi nent, the anmount of rebaudjoside D is ss than
or equal tC@r?q‘P@Ygiﬁﬁﬁﬁt e 5 r BEAUARBsiSHE TESEr COSTEeCHE - Ijﬁﬁgne
enbodi ment,rdlgicnet hadent ibhe presenl sbnverdiOnedonpol seshadniydest epEng to
a subject a conposition consisting essentially of the carbohydrate

sweet ener Lgidughiostidect Pvd raneanbliopt 00| sbdth ohebardiepaddi dsi aedACsr

r ebaudi osi ope o - hay i he £ -

! ! 65&?#6&1% Q! Muh i, fh
st er eoi sor#glﬁﬁsgi;&eéofg’ V\%érdel‘c'r’nteﬁrlieg eftectl vgﬂgﬁga%t proow es a sweet taste
enhanci ng sfdeactt asittcha@ft cexdhidhividrag camwekftehastse, wherein t he amount of
rebaudi oside Ais |less than or equal to the anobunt, of each corarggil[lgg gf

Formul a |, L8111 sPeFesPBEREr Ofhéf o FidterdbiSAt 1He tarbony

sweet ener (S RUCT Q5. dLMELOSy Of OkyEose. chBconesenbgdi pBRbonRRate

car bohydrate sweetener and the conposition conprising at |east one of

r ebaudi osishe sk aren.ebthudi osdtdeod, corpaiseeradhnsoheterhegebp, ai BuboRbitnati on
wi t h rebaudi osi de and/ or dul coside A,_or stergpisoners_ -6-.thereqf, are
i i Stordif | FeEohRBtARE) FVHE i SRAnY o HERRTE paroR ot | 2 1 o
to, a food gusdushe dfphesvmcEUbs B RORPOSHEHORics tEnt Bl dndi enécor
conposition, a dietary supgl enment, a nutraceutical, or a cosnetic product.
[0012] | n B eOBBONERS, PaBaDdi 0sh®le FRTWILS edent OF n & hETESHOGPRHEE of

the present, iventi .3 cqacen Lon. of b mt o sgheyt 100
ppm (fr omnéa é01[1}? 0. %E%I[etlgl agg%t %gggge%\’/}g %r{r:llg%nllrllg e %\éipdrf(gérzt , T g’baudi osi de
D is presemdstian tdmhaocanswrabklfécot thithoesexhitveningn st @fdontestier,at i on
one. enbodi S CEARARBANAE. EratdPBria aos do ¥ Troa seeredrsomrl
one enbodi ;-1 e d a [ , eoi's

thereof, agg egcd i ndependest! yeperseBbmpBuhbe e@nsuaRblLEaO0f It he opr esent

invention at a concentration of fromabout 100 ppmto about 600 ppm (from
about 105 stexdoigoe30 ANetepfreddudPesi 6PECtir dmabBathed7 CRMRLd Sfisout
760 pM for_dul coside A)..ln on . [ t, {.0si de [ dylgoside
A or a st &P 80T sorer ertce>ofaf g?gygggh%%de%geﬁ%g}%rg p‘%eggﬁtgg?{ﬁgt he
consumabl ea@t e ftciand r aoantof of r orelsdhodi odbde AM t andbodihe 608 AMoren one

enbodi ment, the carbohydrate sweetener is present in the consutg]abl e of the
present i nv@ARPEROHL NAVEBACEREr &I 1GF Fr o aBo Gt CF6636 P '

100000 ppmylpe pRe egROCiTRL. Lhe SHRRLNESSHLAY RIS 120! seconsumbl e i s

equi val ent to about 5-12% (W Vv-% sucrose solution. In one enbodinent, the
sweet ness énbensity eff felee conshwmbl exhdbegdngalamt of 6-abste , 5-WBIaYY - %)

sucrose solution. |n anot her enbodi ng, .the sweet,ness _intensity of .the
consumabl e*1'§ @ESFQEI é’?ﬁ RRCRE T S]éfe‘lazéﬁ) 8 : \?—S%ec%aur}:r%léee%?%t ¥8n.t S one

enbodi ment anbhigr SwWIFet 8868 id¥neRsiddy 6f tH@nagrsumRbler i & efidnead admd0
about 5% (W v-9% , about 6% (W v-%, about 7% (wWv-%, or about 8% (W v-%
sucrose sofbereal .| nSpAei&ibadiltent inthene embodiment, this method

comprises administering to a subject the carbohydrate
aweetener and an effective amount of rebaudioside A, or a
stereoisomer thereof, 1in combination with an effective
amount of rebaudioside c and/or dulcogide A, or:

stereolisomers thereof, wherein the effective amount



-7-- sweetness intensity of the consumable is equival ent to about 9%
(Wv-%, about 10% (wWv-9, about 11% (wv-%, or about 12% (W v-% sucrose
sol ut i on.wpQOW3Rsdme aspect of the present invention isPCo/Use@viode0an
consunmabl e, conprising a carbohydrate sweetener, at |east one of

r ebaudi osi de A or rebaudi oside D, and one or nore conpounds of Formula I,
or a stereoi soner thereof, in an anountseffective to enhance the sweet
taste of the carbohydrate sweetener w thout exhibiting an off-taste,

wherei n t g Ay of spebaudigsederhdrt ilf Se t fswt oniensat eahtbetamgunt of
each compound of Formula I, or a stereoisoner thereof. One aspect_ of the
present i rarentdDi-tisste, prodi dheretbnsbfaAMOUNCo R | SEPRNAL AT PO RSt e
sweet ener,, rebaudi osi de A, _and_o or. GO s pf ‘A k 3.0F a

st er eoi somsr® 1 ﬂtg?ae%f?ri ﬁq%%?argfgun?lee ec nﬁ:ve toé)en a%gertgﬁéﬁg\%\gg%d?agte of
t he car bohydr algl Syeetenex. wi thoubnexhabpeéicng anhef f meabbd, whepeiiseshe

anount of rebaudioside Ais less than OL equal oqthe{: anmpunt._ of each
conmpound GFAWGHERSF INT oFO 4 A5t BHRBFSomEFSt ﬂ:@r&é%y 12t She S BRBoT FENE S t hi s

aspect of _%;he dEPeRtien, ahBEneonsEMakl comYices pa saababyar e sweet ener,
rebaudi osi de A and, rebaudi oside C and/or dul coside A or a stereoisoner

t her eof , ispmpoaminiaetiecthee FoomedRadoe 2hed sAEerepasPBeEf thiggeot,

car bohydrate sweetener w thout .exhihiting a - te Ln nount
of rebaudi'dsFHde A igh?esgtf?ﬁ§%13$ equal o %Igg\;alrréoeﬁsﬁt Df ng(%%tof B
rebaudi osi gen{n@fnglukgesicde W thsunexeibodimgntan t be fcenstrabl Bn oforiche

present invention contains fromabout 20 ppmto about 100 ppm (from about
20. 7 AM t ceibdiimam3. 5 AN Sr eBEEECSsi FOMRT GRS aspebin v tehendr eSent 2

| nvention Lg,10Pr pHEIS 31e0080R0 &y kARSI figh anfakheBydake suRmtener,
r ebaudi osi de D, “and one or re conpounds of Fornmula I, or a stereoisoner
t hereof , iaof an wmeinrticefifdect i P t coenhanceste8eotihemsweet thewxeet of time

car bohydrat e sweet ener w thout e%i bi ti.ng an off-taste. |l,n 0 e Selgl)eodi nt,
the consun&PMRIRdbrT sdtttd cahofydFste 8PQHBF, Pebalith 38 e B and
rebaudi osi ggq Lo AN@AL LYo dech, HerdSiRhR@isS o rddef e@herkAnaniamunt
effective to enhance the sweet taste of the carbohydrate sweetener_ w thout
exhi bi t i ngeffeot ive astmeuntn pheveddadiareAvect he arsunenBrnFéBeudiidide D i s

| ess than ot ual to .the .anpunt of ea f. rebaudi gsi oreful coside A
In one enb‘ﬁa]:ﬁg'ﬁ?, et’ﬁleltbcl%nls{l@na%ﬁ%% &ﬁlﬁ%s%reésegﬁ ?dnr\gesentgﬁg%dc%\ﬁt ai nﬁrom
about 20 papmvtipatabsut 2R udp@siideonpahbiout 188spMbenabout e§8agM to the
rebaudi oside D. In one enbodi nent, the consunabl e ot_L t he present invention

i s substantParRy fafeec®fdidtter PERRUGHYRHLT dés O hEPLERET SCorpounlls Bt
Formul a |, ﬁB%Bif'ﬁé tebaydi ogideod ard (il cgsidend) ingRawdicRsi domdy i e
rebaudi osi dé D, “and St er eoi SOMErs thereof. In one enbodi nent, the

consumabl eadfihhetprésgnt timveat i eubdemyr i ses goowegdsiionon conssting

essentially of a, carbohydrate sweetener, at |east _one_of. rebaugd} 0si A or
r ebaudi osi Sésﬁnﬁﬁaﬁ?’eﬁ udi‘Bsi %%@%‘?e dﬁW%8§.e8%rAf"n8r agl s‘%’feifré;%élfsi\gerrer

thereof, ignaanameyntsteffacdd vend ooenhaneedt beigueat drastabaididigide D

car bohydrate sweetener w thout exhibiting an off-taste. In one enbodi nent,
the anmount adfl reBAUDSIMRT A éz@alppéﬁéﬁdigévalégot‘rbﬁtW@r@w&osiltfi ofiti s ess
than or equal, g, the ampunt of eqgh.ofi fehaudiaslide G UndUhCostgdeides! n
one enbodi FENE, tRe consumabl e ‘of the present 1 nvention contains from about
100 ppm t 0 aahsude t600appan eebandiiogi def fedtf rentldout ekb3bpMing aboutf 6530 pM

and/ or dul coside A (fraom al%out 127 pLI\i/#;o eg}bou ., 760 (V\é@s or,a stel,rleoi sSamer
thereof. | &36%€ eMbBSECHENT 1S RELEITs fHabi lt%eld;%) et TRVRnt i ok
contains fromsabous 18 RMdunabert L£G pdbhshandi oFi deofmand/ or @i casi de
A, or a stereoisoner thereof. In one enbodi nent, the consumable of the
present i neertrieon som@r cortleéreof r om Bbefierabdgo pprilio ab6arl2dPevdtHpm of

a carbohydrate sweetener. |Ln _one_enbadi t,. the con l.e ha S t ness
intensi ty &§OVAERt t0° ab8UE B T2% %\?ﬁu\%%geﬁucr%ge ?glﬂgtgisgn ]S’Inr{ioné([a)\ﬁg

enbodi ment enlglieRRSYMEdie Basbahgieet deswebntansi tandequbie abenposdt about
5-7% (W v-% sucrose solution. In another enmfodi nent, the copsunabl e _has a
sweet ness GAERSIS el vaPRRE 8 Cadlut T8PEBYE PRFFE U SUer 6?5%%?8??3?’1. I'n
one embodi gent, (the Sweet ppss;kBhepsi tohafedie consunmbis it itdie pwesant
invention is equivalent to about 5% (wv-%, about 6% (wv-%, about 7%
(W v-% , abwitaBlceide WG albodt/ o3% (dlcogidabodt 109% (WAHEPRO1ERBEYS11%
(Wv-9%, or about 12% (W v-% sucrose solution. [0014] Another aspect of
the present invention is to provide a nethod of decreasing the anmount of a
car bohydrate sweetener in a consumabl e, conprising adding at |east one of
r ebaudi osi de A or rebaudi oside D and one or nore conpounds of Forrmula I, or
a stereoi sonmer thereof, to the consunabl e and thereby reducing the anount

Y . T Y T T T L o, o



WO 2011/ 028671PCT/ US2010/ 047207 -10- or dul coside A One aspect of the
present invention is to provide a nethod of decreasing the anmount of a

car bohydraDeosveed’ener in a consumabl e, conpri si ng addi RgTASR@EVMIT28T de D
and one or nore conmpounds of Fornula |, or a stereoisoner thereof, to the
consumabl e and thereby reducing the amount of the carbohydrate sweetener
needed to exhibit a given sweetness. |né6ene enbodi nent, the nethod of
decreasi ng a carbohydrate sweetener in a consumabl e conprises addi ng
rebaudi osigdeRaend, arebaudiiesisdterésanti on ddmasiadd A, Dhe a coh@uaaibdener
thereof, to the consumabl e and thereby reducing the amount of the

car bohydr atre kidast endtutheetied 2ot exhiBited gh9en PevéPOHf BREEHAEss. @ n one
enbodi nent Nt of L 05l de D | S %H@Jl L@ anmount
of each ofpk}ée aual OS|rg d‘jel Ccéﬁpgﬁ?%gé#ae%.d%do%] hgﬁgt&ﬁg? aspe((:)tSlgflr&t?l he
invention as doetpaoyi deupphetndod, of aenhahtangut heasweebmese ofcommedrisunabl e
conprising a carbohydrate sweetener, conprising adding at |east one of

r ebaudi osi oci’%tr' r ebaudi osi de D, and one or nore conpounds of Formula I,
or a sterepieoier thherRofemddd itng1tConsdpimid i d il am®upregbhectiny & Heo
enhance the sweetness of the consumable. One aspect of the invention is to
provi de a ¢ensivlle eafandiengPrerenedPession atcohsGRBEFBLEBRPPRsIAg a
car bohydr at e _swegt epe rd si di audi_osi ng,one  of re
conpounds %lfor&o?gr%g PO g)%rag es e?%%?go?rgrg Eoﬁer eggfrf%ﬁ%g&f e@cg%ézng& trzsion an
anount ef fgisdutve 108 enhamne t he swaet neslsodiméhe, conshmadbi@side dne is
enbodi nent, rebaudi oside A and, rebaudi oside C and/or dul cosi.de A or a

st er eoi sorRFEsRE edfl EHrR SORSHPELCheCL ol GnelT &SR at st ef #ectd ve to

enhance t hg,sUeel PESSoRT oENe eaN SN €20 V"ﬁﬁﬁxeit% 418 20UHY  Bhn' efraksli osi de
Ais less than or equal to he anount of each of rebaudi oside or dul cosi de

A. One aspaioubf flBe igMentpon douto p8dvi dd)a nefmhodovt erdindimgnithe

sweet ness f a.consumabl.e conpri si a_carbohydrate sweetener, .conprising
addi ng rebﬁ%&‘?‘%@f‘a%l anJa oﬁ@gZ?rm%}ngS%gﬁndé’of “For ful aseiie,{éoorlSaompeﬂ
st er eoi SONERet86F 0biret xddie ¢AASPHERAERLLN TNt iel tRet iatthdumasiiance
t he sweetness of the consunmable. In one enbodi nent, rebaudi oside D and,

r ebaudi osi @& €Ehendymssediil chyeret 0N opt a ast ARl 1 AthePEoff FOHY hited t o
th i t f i h t
e Consu”mgp%ﬁe@g _anpup 68b BEh' Y2-h0, GRBRARCE oEhaPUCPTIRRS: 3 e

consunabl e I ment, e anpbunt of rebaudioside Dis |less 'than or
equal to hécanmmebbudficeadk af; riebawdibsidel7opMulaosihaet A76Dn udhefor

enbodi nent, the consumabl e has a sweetness intensjty.equival ent to.about
5-12% (W vd%cgﬁ&ﬁgﬁsep’)sol utt oS neB"f?QgéFPBBBi' rreﬁ?i,’alg‘ﬂé Ebﬁ%unﬁblae“?@%r a
sweet ness jpiepsiby equi vakent 50 ahauteS%didy - Wheaboist 6%(w v-®ich about
7% (W v-%, or about 8% (W v-% sucrose solution. In one enbodi nent, the

consunmabl eihdepanderel viepseisanensin ycheuivapenabie abod OURESENragiombout
10% (W v-9 out 11% =9 r abput. 12% (w y-9% _sucr.os ion. In
one enbodi/??éntaf,brolmeb%%f%\giﬁég Y gt%d§§§ugo%t6or?e p(“:b)c()'ns/%frlragﬁ%g ieﬁnlg%é%&r%ﬁ‘t to

obt ai n a ceneerbrdbhedrat ef rBaaker 205 ppreionabont the0 qepmuniatdra abbut
20.7 AMto about 103.5 AM. In one enbodi nent, rebaudioside Dis added to
the consunhbfe PFEFPNANOUHCd Bbt &Fn 2 CHIRERTERG AT o 1 SAPRDARRCLH ppm

to about 1320%@”‘ th Org b8 ﬁb’bb@oab@%%. 88Lrib‘|\/%nel ne%@d?ﬂ@ﬁgi, M te

r ebaudi osi and/ or dul coside A or a reoi soner ther eof_ , are each
i ndependentivgeadded t ontéestoysunbbltéhd n comsamedrie t dsobegihvalent to

concentration of froma ozt 1;90£ mto abotuLt 600 pp]{n(froma oué.lOStAMto
about 630 ARPEGr Febaudi¥4iVad’ ¢ P YFomiansar 27 Mt 256ut St AR ot

dul cosi de phe IdveRt@cpEbodid@mi ity ebaughesicdasGnabdtor JdW@oSidieerk 66 a
stereoi soner thereof, are each independently added to the consunmable in an
amount to aWwouR0H1//62887 VPET/ 9SEGEGI0ARA0% top- In another embodiment,

the sweetness intensity of the consumable is equivalent to
about 8-12% , (w/v-%) sucrose solution. In one embodiment,
the sweetness intensity of the consumable is equivalent to
about 5% (w/v-%), about 6% (w/v-%), about 7% (w/v-%), or

about 8% (w/v-%) sucrose solution. In one embodiment, the



obtain a concentration of fromabout 150 ti Mto about 600 M [0016]

Addi ti onal enbodi nents and advantages of the invention will be set forth in
part of tWwedu%e847pti on that follows, and will flow froRrCThS2ele8¢120pt i on,

or may be | earned by practice of the invention. The enbodi nents and

advant ages of the invention will be realized and attained by nmeans of the
el ements and conbi nations particularly-peinted out in the appended cl ai ns.
[0017] It is to be understood that both the foregoing sumary and t he

fol I owi ng detaidad deseknpticgn are exendaiyuasl €xplanai@riyaqeny and are
not restrictive of the invention, as claimed. Brief Description of the

Dr awi ngs [€0818] ¥ G(wivdehi cebogkapRitcalWAy the raant slbt EWAWpPe 10T
illustrati the swe S, pgg j.n ff of 300 pM rebaudi oside C on 5%
(W v-% suagg)o%te%s% uﬁ/gﬁ.ﬁs)N%; Sa%ecﬁlust?g)&l'me- way ANOVA p<0. 0001 group
effect. (*)odredi cahesaspgrkcf iofanttey midfertentnfermmat hes geooppsvbyeTakey' s

post - hoc test (p<Q.05). 0019] FIG 2 depicts graphically the results of
Exanpl e 2 F9HUEIFRIS ngCPRBE §Gd gné’ssC%ﬁ}ﬂ‘é}ﬁ¥§ﬁ@t‘gf fsg’&e%ﬁf‘%oo PM b
rebaudi osige, Coen Wi sXadl riches e espludtiicinddN 5, 28npangld sbs. nore- way
ANOVA p<0. 0005 group effect. (*) indicates significantly different from

ot heL gr oupsniurik e9fs HeostulirocIt eSF (P<6LOBFOispUOPOtimREof3 dEpi &f's
graphically the resplts, of Exanple illustratin S esscen cin

ef fect of %Wrﬁﬁvl r%gﬁﬁﬁ%‘é?de%& or?n%%nf\%/ v-l{%% su%“r’%%% s%?%lgon.ng E:% 0 )
panel i sts.cOEoNRYr ANOVARsELAO grioiiaf f esthiHiD)idgdiscat esf fsitgrith, cant | y
different fromother groups by Tukey's post-hoc test <0.001). -13-

[0021] FI avherefdpi ehe grapREcgll yetifediesddes Aofl%x%ﬁég etBaR| Pis&Eilng t he

sweet ness xﬁl@haxgﬁé ng.ebhsct 9f 18Q-AM Esﬁged'hasi de Crepml%m(Wry- %brSuer ose
sol ution. = 20 panelists. One-way A p<0. 0001 group effect. (*)

i ndi cat es stgnedisantt yttefbefentOrfa oaspeher ofr dups byeFakby'ig1visodtidioc
test (p<0.05). , o

is’ 'to provide a consumable, comprising a carbohydrate
sweetener, rebaudioside A, and one or more compounds of
Formula I, or a stereoisomer thereof, in an amount
effective to enhance the sweet taste of the carbohydrate
sweetener without exhibiting an off-taste, wherein the
amount of rebaudioside A is 1less than or equal to the
amount of each compound of Formula I, or a stereoisomer
thereof. In one embodiment of this aspect of the invention,
the consumable comprises a carbohydrate sweetener,
rebaudioside A and, rebaudioside C and/or dulcoside A, or a
stereoisomer thereof, in an amount effective to enhance the
sweet taste of the carbohydrate sweetener without
exhibiting an off-taste, wherein the amount of rebaudioside
A is less than or equal to the amount of each of
rebaudioside € or dulcoside A. In one embodiment, the
consumable of the present invention contains from about 20
ppm to about 100 ppm (from about 20.7 uM to about 103.5 uM)
rebaudioside A. One aspect of the present invention is to
provide a consumable, comprising a carbohydrate sweetener,

rebaudioside D, and one or more compounds of Formula I, or

a stereoisomer thereof, in an amount effective to enhance



[0022] FIG 5 depicts graphically the results of Exanple 6 illustrating the
sweet ness enhancing effect of 300 AMrebaudioside Cin iced tea containing
10. 39% ( Wo-2091/28¢7ln f ruct ose corn syrup (HFCS). N = 20 pamalseeno4720he- way
ANOVA p<0. 0001 group effect. (*) indicates significantly different from

ot her groups by Tukey's post-hoc test (p<0.01). [0023] FIG 6 depicts
graphically the results of Exanple 7 id8-ustrating the sweetness enhanci ng
effect of 300 AM dul coside A on 8% (W v-9% sucrose solution. N = 20

gapfel i st S.tfh@’le-s\w%)étAN@détlé<0o@OOﬂ:hQI’ ouprbbhgdiraté*) swadteates sighotitcantly
ifferent from other groups by Tukey's post-hoc test (p<0.01). 0024] FIG
7 depi ct s SFapAtdan 21t hettelsafie: of¥nE§<’§ﬁpleé“k§’dH“P‘?5§5t'r at(}?er]gc%’ﬂﬁué%i?ness

enhanci ng £ff84tcQf 300-AM.OH gPstde AUt aWA W eRa UTAR SOl UshaN. N =
20 panelists. One-way ANOVA p<0. 0001 group effect. (*) indicates

si gni fi camebpudiiffsédent G r amdatdrer drlogpsidsy TAkeyos past shecepégemer

(p<0.001). 0025] FIG_8 depicts_graphically the resul.ts of a 9

i1l ustrat itr}i‘érte!? _’svﬂerét%%s%mgﬁﬂgngifgacg%ygctt of° Cpel\/lq:rheeba%w|(ges(i ggggei n
iced tea @teahdi nh@SHMGY sWEEDERer NwA t2duraAnekhsbst i Aje-amy o AROVA
p<0. 0001 group effect. (*) indicates significantly different from other

groups by tR#ey' slpospehcPosdMens<0. W . a19026] OF| GERWEHTCES of apfi cal |y
e ey S RATRLE A0uL1 B! L sl e ervanguas giiect of
One-way ANGVAdpXEo8084 @r.oun ebhectemicdimendi,catles siogisiufmabart |gf diheer ent
(Lom other Sroups, bY TWKeY, o peelshee est (050 090 pol9%T1ELG 18,
ppm (from about 18 uM to about 88 uM) rebaudioside D. In
one embodiment, the consumable of the present invention is
substantially free of diterpene glycosides other than
compounds of Formula I, such as rebaudioside C and
dulcoside A, rebaudioside A, and rebaudioside D, and
gtereoigomers thereof. In one embodiment, the consumable of
the present invention comprises a composition consisting
essentially of a carbohydrate sweetener, at least one of
rebaudiogide A or rebaudioside D and, rebaudioside C and/or
dulcoside A, or a stereoisomer thereof, in an amount
effective to enhance the sweet taste of the carbohydrate
sweetener without exhibiting an off-taste. In one
embodiment, the amount of rebaudioside A and rebaudioside D
in the composition is less than or equal to the amount of
each of rebaudioside C or dulcoside A. In one embodiment,
the consumable of the present invention contains from about
100 ppm to about 600 ppm rebaudioside C (from about 105 uM
to about 630 uM) and/or dulcoside A (from about 127 uM to
about 760 uM) , or a stereoisomer thereof. In one
embodiment, the consumable of the ©present invention
contains from about 150 uM to about 600 uM rebaudioside C
and/or dulcoside A, or a stereoisomer thereof. 1In one

embodiment, the consumable of the present invention



11 illustrating the taste profiles of 150, 300, and 600 AM rebaudi oside C
solution and 0.2 ng/m rebaudioside A solution. [0028] FIG 11 depicts
gr aphi calwg 20hien28@3ul t s of Exanple 12 illustrating the $agaisp@Esssznhanci ng
effect of 40 AM rebaudi osi de A and 300 AM r ebaudi oside C on 5% (W v-%
sucrose solution separately and in conbinati on conpared to the sweetness
intensity of 5% (w v-% sucrose solutioh: Al pairw se conparisons were
significantly different (p<0.001) except 5% sucrose + 40 pM Reb A vs. 5%
E;(JCI‘ oise Jercaﬁ{lllaaMd?elﬁr&n [eﬁﬂa’iﬂf} PbGO 01 pphepitet salgpaphild®A0p t hpmr exful s of
anpl e illustrating the sweetness enhancing.effect of 40 [LM
r ebaudi osi GR350 ﬁWP?EBHﬁHiog[indeO?,eoﬁ ) ‘-%% @Ej%rgglélsggﬁg Fon
separ at el y, And; | Hy,EONRE HAt | QP LOMPATr 8gut Palber SKEELBESS BALERSI(twyvok)7%
(W v-9% sucrose solution. N = 20 panelists. One-way ANOVA p<0. 0001 group
effecL . (*udrmicasesusigni f Toamis eNPPREBREE f r SREOtHIFSHIRLSS BIS Tékey' s
post - hoc test <0, 005) . ] ELG. pi gts granhi caklysth syhts of
Exanpl e 149‘7??%2 Fati ﬁét?l[ﬂ‘ggg)?f egt&%?%%ggpp%tor eg%udl 0Si gey,& (3&’;/%36)5%
(W V-9 SUSI®SSsS okl hoforNdI h hensuket nesbodhinant nghef tensuobb8e fem
rebaudi oside A in conbination with 190 ppm rebaudi oside C (RC .on_5%
(W V-9 SUEr SYESHETS ohnEBRPAFSD B 1 Seetes8PPHEerSi 137 of "% (W v- %
sucrose sg j Nz ‘panel i g4S. si gRbhbl di ff nc R Wa
aovn e ST e LR PR 01 B o oy o fbbheRehedl TTekencaice Y
intensity of the consumable of the present invention is

equivalent to about 5% (w/v-%), about 6% (w/v-%), about 7%
(w/v-%), about 8% (w/v-%), about 9% (w/v-%), about 10%
(w/v-%), about 11% (w/v-%), or about 12% (w/v-%) sucrose
solution.

[0014] Another aspect of the present invention is to
provide a method of decreasing the amount of a carbohydrate
sweetener in a consumable, comprising adding at least one
of rebaudioside A or rebaudioside D and one or more
compounds of Formula I, or a stereoisomer thereof, to the
consumable and thereby reducing the amount of the
carbohydrate sweetener needed to exhibit a given sweetness.
One aspect of the present invention is to provide a method
of decreasing the amount of a carbohydrate sweetener in a
consumable, comprising adding rebaudioside A and one or
more compounds of Formula I, or a stereoisomer thereof, to
the consumable and thereby reducing the amount of the
carbohydrate sweetener needed to exhibit a given sweetness.
In one embodiment, the method of decreasing a carbohydrate
sweetener in a consumable comprises adding rebaudioside A
and, rebaudioside C and/or dulcoside A, or a sterebisomer
thereof, to the consumable and thereby reducing the amount
of the carbohydrate sweetener needed to exhibit a given
level of sweetness, wherein the amount of rebaudioside A is

less than or equal to he amount of each of rebaudioside C



[0031] FIG 14 depicts graphically the results of Exanple 15 illustrating
the sweetness enhancing effect of 80 ppm rebaudioside D (RD) in conbination
with 190 wpreorighsardi osi de C (RC) on 5% (w v-% sucrose solraisean/o4a2ntd 60 ppm
rebaudi oside D in conbination with 210 ppm rebaudi oside C on 5% (W v-%
sucrose solution; and the effect of 400 ppm of rebaudi oside D conpared to
the sweetness intensity of 10% (W v-% 19ucrose solution. N = 20 panelists.
One-way ANOVA p<0. 0001 group effect. Conditions c¢c and d were significantly
di fferent Jyu cycedslide on. aohp<G bt Totkeyhs pasehoc iresttid@ondstton b

was not significantly different fromcondition a. Detailed scri.ption of
the | nventdusivideo@aaie fedshudl 03¢ e Vit dihatPernh) Q aREBE’)%o;‘yfigage

di t er penold, Al G as! g, naviageien 1] | B S1hyChuE ngHEHEL LR O11E 0033
Reb A can be used in a purified or 1solated formin t%e present invention,
or as an extd aste f pommSirevi @omEbauti and. FReuAacdn ber | 3oBhEEgoASOMer

descri bed, for [ i -
thereggé <£ethéncg%g%%ggaeP%H%“tﬁg%eg¥7§g%%ﬁng1§he amount

of the carbohydrate sweetener needed to exhibit a given
sweetness. In one embodiment, the method of decreasing a
carbohydrate sweetener in a consumable comprises adding
rebaudioside D and, rebaudioside C and/or dulcoside A, or a
stereoisomer thereof, to the consumable and thereby
reducing the amount of the carbohydrate sweetener needed to
exhibit a given level of sweetness. In one embodiment, the
amount of rebaudioside D is less than or equal to he amount
of each of rebaudioside C or dulcoside A.

[0015] Another aspect of the invention is to provide a
method of enhancing the sweetness of a consumable
comprising a carbohydrate sweetener, comprising adding at
least one of rebaudioside A or rebaudioside D, and one oOr
more compounds of Formula I, or a stereoisomer thereof, to
the consumable in an amount effective to enhance the
sweetness of the consumable. One aspect of the invention is
to provide a method of enhancing the sweetness of a
consumable comprising a carbohydrate sweetener, comprising
adding rebaudioside A and one or more compounds of Formula
I, or a stereoisomer thereof, to the consumable 1in an
amount effective to enhance the sweetness of the
consumable. In one embodiment, rebaudioside A and,
rebaudioside C and/or dulcoside A, or a stereocisomer
thereof, are added to the consumable in an amount effective
to enhance the sweetness of the consumable, wherein the
amount of rebaudioside A is less than or equal to he amount
of each of rebaudioside C or dulcoside A. One aspect of the

invention is to provide a method of enhancing the sweetness



[0034] Rebaudi oside D (hereinafter also "Reb D') is a diterpenoid glycoside
having the following structure: OHHO OH O H OCH Hi
HO ...... woQoo@28671. .. 0.0..,T.."0....",.,,,,, PCT/US2010/047207

-11-

of a consumable comprising a carbohydrate sweetener,
comprising adding rebaudioside D and one or more compounds
of Formula I, or a stereoisomer thereof, to the consumable
in an amount effective to enhance the sweetness of the
congumable. In one embodiment, rebaudioside D and,
rebaudioside C and/or dulcoside A, or a stereoisomer
thereof, are added to the consumable in an amount effective
to enhance the sweetness of the consumable. In one
embodiment, the amount of rebaudioside D is less than or
equal to he amount of each of rebaudioside C or dulcoside
A. In one embodiment, the consumable has a sweetness
intensity equivalent to about 5-12% (w/v-%) sucrose

golution. In one embodiment, the consumable has a sweetness

intensity equivalent to about 5% (w/v-%), about 6% (w/v-%),
about 7% (w/v-%), or about 8% (w/v-%) sucrose solution. In

one embodiment, the consumable has a sweetness intensity

equivalent to about 9% (w/v-%), about 10% (w/v-%), about
11% (w/v-%), or about 12% (w/v-%) sucrose solution. In one

embodiment, rebaudioside A is added to the consumable in an
amount to obtain a concentration of from about 20 ppm to
about 100 ppm (from about 20.7 uM to about 103.5 uM). In
one embodiment, rebaudioside D is added to the consumable
in an amount to obtain a concentration of from about 20 ppm
to about 100 ppm (from about 18 uM to about 88 uM). In one
embodiment, rebaudioside C and/or dulcoside A, or a
stereoisomer thereof, are each independently added to the
consumable in an amount to obtain a concentration of from
about 100 ppm to about 600 ppm (from about 105 uM to about
630 uM for rebaudioside C; from about 127 uM to about 760
uM for dulcoside A). In one embodiment, rebaudioside C
and/or dulcoside A, or a stereoisomer thereof, are each

independently added to the consumable in an amount to



OH [0035] Reb D can be prepared by nethods known in the art, such as by
isolating from Stevia rebaudi ana plant material as described in U S Patent
No. 4, 361we2d11/02847¢h is fully i ncorporated by referencePR@&US2o10i047201 S
entirety. Reb D can be used in a purified or isolated formin the present
invention. [0036] The sweetness enhancers of the present invention for use
in conbination with Reb A and Reb D hawe€-the followng Fornula I: -17- |
wherein R2 is rhammose, and R and Rl are each i ndependently sel ected from
t he group gynsistd ngoabechydrueden, o utpse, adodtbetss spharosabow@nd600
stereoi soners thereof. In one enbodinent, Ris glucose. In one enbodi nent,

Rl is gluqéke or hydrogen. In one enbodi ment, the conpound of Fornula I is
rebaudi osi gy 6 )(hepgl pabheT alafhodthdEd . wher of RaRandsld bt akae
gl ucose. In one enbodi ment, the conpound of Formula | is dul coside A

(her ei naf tarveltsiond Dulldl ASY ,ser fostler &ni saner of heheofleswitépeipnRthgt

gl ucose and Rl i s hydr.ogen, . Conpounds of Formula | .can be used in, all
embodi ment’© ke PRenttbh ﬁi&’f’e groi“n %kb%n}éﬁg’ﬂr&ﬁ%vﬁotn‘r‘i t WO o“hanyrn)l'rb(ee
compounds ©Of5 FUULR braceipeunsts ohe Fanehd ibn.i NdidéngoRehet andnbul c A,
can be prepared by nethods known in the art, such as, by isolating from

Stevi a rebzihnrges anf Flcerinyenisiestii be®s read s 29sht 8RE RGF241861, 697,
which is fully incorpora b nce, her&i 4 b d tsh eNtdh gty 15 Rounds

of For mul ab}f , ¥T|Ienac Sud?)%g (Iigl% Cgéél@é%g?c E%?(Elcacﬁd ell{t}}sﬂelcjﬁ} n ?apurli H ed or

i sol ated fpsintdded the prresen dpywentddmnlaAlser natively, Reb C and Dulc A can

be co-purified. . Reb C and Dulc A can be co-purified, for_exanple, h
foll owi ng t#ELPY odéduite de’criDed™ ré&l‘?z?gii aﬁi:’ﬁﬁt e}ﬁ?t%_t%7%§_901¥1g

Accor di ngl yunaieet dideTPERE Ol HO0RIHRS ar Bcthisbaextagstedbt 1om Sk a
rebaudi ana and then o
exemplary and explanatory only and are not restrictive of

the invention, as claimed.

Brief Description of the Drawings
[0018] FIG. 1 depicts graphically the results of Example 1

illustrating the sweetness enhancing effect of 300 pM

rebaudiogside C on 5% (w/v-%) sucrose sgolution. N = 20
panelists. One-way ANOVA p<0.0001 group effect. (*)

indicates significantly different from other groups by
Tukey’s post-hoc test (p<0.05). ‘

[0019] FIG. 2 depicts graphically the results of Example 2
illustrating the sweetness enhancing effect of 300 pM
rebaudioside C on 5% (w/v-%) fructose solution. N = 20
panelists. One-way ANOVA p<0.0005 group effect. (*)
indicates significantly different from other groups by
Tukey’s post-hoc test (p<0.05).

[0020] FIG. 3 depicts graphically the results of Example 4
illustrating the sweetness enhancing effect of 300 pM
rebaudioside C on 8% (w/v-%) sucrose solution. N = 20
panelists. One-way ANOVA p<0.0001 group effect. (*)
indicates significantly different from other groups by

Tukey'’s post-hoc test (p<0.001).



WO 2011/ 028671PCT/ US2010/ 047207 -18- stevioside is separated fromthe

m xture, followed by the separation of rebaudi oside A fromthe nother

| i quor. RED2@11zm2867Dul c A may then be coprecipitated froRCTUS2010/0%i207 Nng
filtrate by repeating the procedure used for separating rebaudi oside A
[0037] In the enbodi nents of the present invention, the conposition
extracted from Stevia rebaudi ana contaitds Dul ¢ A and/or Reb C as the nmjor
conponent s and rebaudi osi de A and stevi oside as m nor conponents.

Pr ef er abl y[oc2¥ipoBnds of deprimtiisa drapdmaaddpedita | yeReb- € ahdERarELA, 5t o be
used in al]_ _enbodi nents resent inventi.on ha\f%elc S hags%oo/ M

f the
pr ef er abl y- 48 5 E S0t d%’f’ﬁ%&nﬁlﬁ&er‘e NGESs FhafN 3w of i npurities

(i.e., conpaunds g thasnt hgse @f/Fonmikackhset hepltbasnwater = [ Q038]
Conmpounds of Formula I, including Reb C and Dulc A Reb A _and Reb D may
contai n orerElimre asYnrevaic AAVEY s BAM- AR91t hg¥oyve $F5eCto  (*)

enant | Oer S, Al ASLer MRl 1 AR Q) NYY SHAIGR! S QPRI © OIS, gHamRr esgnt
i nvention < eant: t o cornpass t'he uses of all such possibl'e forms, “as
wel | as t hRikey'at ey« anst reessad vigekd.arays. and mi xtures thereof. The

i ndi vi dual enantioners may be separated cording to t hods _kno tq those
of ordinar{P%33} | FiLf -t Re dGRIGHP \ﬂ@ﬁk&fcataﬁé’ pr %e’ﬁ?s'ﬂfge%l 8 uFé?m\ﬁnFF 2

taut oners ﬂﬁldéﬂfm?@ tihde spcamassedMardhadr esetcd nvwgnt non agmael | .

[ 0039] As use erein, the term"stereoi soners" is a general termfor all

i somers of réalidiorede nBl deul Eeed haeadidongre igding | ¥0 th% ol wékt &1 i &y Ib¥

their ato in space. It inclu ant.i oner,s_and . r f S wWth
nor e thanr%ﬁ Cfc‘ﬁ% afoténtervy hgﬁﬁggg nf(\)lt =rrllgror ranie%ﬁ%gsgeoén%ﬁ@% not her

(di astereogessjool [ 004dudhe dEfaat chirgd) centreli'catefer s digra ftiardroriyat om
to which four different groups are attached. WO
2011/ 028674 PP USPD10f 97207t hey. groups by Tukey’s post-hoc test

(p<0.01) .

[0023] FIG. 6 depicts graphically the results of Example 7
illustrating the sweetness enhancing effect of 300 uM
dulcoside A on 8% (w/v-%) sucrose solution. N = 20
panelists. One-way ANOVA p<0.0001 group effect. (*)
indicates significantly different from other groups by
Tukey'’s post-hoc test (p<0.01).

[0024] FIG. 7 depicts graphically the results of Example 8
illustrating the sweetness enhancing effect of 300 uM
dulcoside A on 5% (w/v-%) sucrose solution. N = 20
panelists. One-way ANOVA p<0.0001 group effect. (*)
indicates significantly different from other groups by
Tukey’s post-hoc test (p<0.001).

[0025] FIG. 8 depicts graphically the results of Example 9
illustrating the sweetness enhancing effect of 300 uM
rebaudioside C in iced tea containing 8% (w/v-%) sucrose. N
= 20 panelists. One-way ANOVA p<0.0001 group effect. (*)
indicates significantly different from other groups by
Tukey'’s post-hoc test (p<0.01).

[0026] FIG. 9 depicts graphically the results of Example 10

illustrating the sweetness enhancing effect of 300 uM



[0041] The terns "enantioner” and "enantioneric" refer to a nol ecul e that
cannot be superinposed on its mrror inmge and hence is optically active
wher ei n tWe 2enzmsé7oner rotates the plane of polarized | iPGRIUS2OL0OHE07
direction and its mrror inmage conpound rotates the plane of polarized
light in the opposite direction. [0042] The term"racemc" refers to a
m xture of equal parts of enantioners-add which mxture is optically

i nactive. [0043] The term"resolution” refers to the separation or
concent r aldu@recdiddephet ioon el one /et 3t hefirwetesant somatcionf orNs ef a0
nol ecul e. [0044] The terns "a" and "an" refer to one or nore. [004%5 As
used her eifRnali& tSer m OB39eEdYies SNOYPen? 190 ¢ &% er §TPHPt héeﬁé%ﬁ'i ve §%rength

of sweet sepsaliQn, agiAhSeved 9t O4Rer.eaced BYoAn bRdey dyabupg: Jpy @
human, or "a degree or anount of Sweetness detected by a taster, for

exanpl e ok @dBt firoac ¢gute (WBtOe 10i0dl) s, Sensory the scale fromO (none)

o o O S s TR Y L 08 R

Publ i cat i on- 43¢y siMWBlg OPHASTNEL Bt prBatileBabs West, 300, and 600 uM
rebaudioside € solution and 0.2 mg/ml rebaudioside A
solution.
[0028] FIG. 11 depicts graphically the results of Example
12 illustrating the sweetness enhancing effect of 40 uM
rebaudioside A and 300 uM rebaudioside C on 5% (w/v-%)
sucrose solution separately and in combination compared to
the sweetness intensity of 5% (w/v-%) sucrose solution. All
pairwise comparisons were significantly different (p<0.001)
except 5% sucrose + 40 pM Reb A vs. 5% sucrose + 300 pM Reb
C.
[0029] FIG. 12 depicts graphically the results of Example
13 illustrating the sweetness enhancing effect of 40 uM
rebaudioside A and 300 pM rebaudioside C on 5% (w/v-%)
sucrose solution separately and in combination compared to
the sweetness intensity of 7% (w/v-%) sucrose solution. N =
20 panelists. One-way ANOVA p<0.0001 group effect. (*)
indicates significantly different from other groups by
Tukey's post-hoc test (p<0.005).
[0030] FIG. 13 depicts graphically the results of Example
14 illustrating the effect of 200 ppm rebaudioside A (RA)
on 5% (w/v-%) sucrose solution and the sweetness enhancing
effect of 80 ppm rebaudioside A in combination with 190 ppm
rebaudioside C (RC) on 5% (w/v-%) sucrose solution compared
to the sweetness intensity of 10% (w/v-%) sucrose solution.
N = 20 panelists. No significant differences by one-way

ANOVA.



Conshohocken, PA (1996). [0046] As used herein, the phrase "sweet taste
enhanci ng effect"” neans that the effect of Reb A or Reb D in conbination

wi th the worgpoumsee7ef Fornula |, e.g., Reb C and/or Dul c PAT/US2019/00¢120T hat t he
sensory perception of the sweet flavor is potentiated in a nore than
additive manner, i.e., synergistically. [0047] As used herein, the term
"of f-taste" refers to an anount or degh®e of taste that is not
characteristically or usually found in a consurmabl e. For exanple, an

of f-taste [G03a1 uRT@si nabldediaste ofaphsoeklenelecoeswidals eof oExhaple2Q-
consuners, such_as, a bitter taste, a licorice-like tast a N

taste, an ldvelslVettattlyd Ihrastyeehieds gﬁﬁl&&cf‘inﬁge%fts‘?(gtstS,fngé(ge}t)g@ed
sweet ness QiisRlgi AR | iphgernkpy sveet addmbimsd Bon andvitthe | ike. [ BO48] As
used herein, the phrase "the detection threshold for its intrinsicg

sweet ness'ratsfihiogisla H2 (RALeRRr &t oW/0F RePUSTHSDUFRI R 197/ stBfebPsoner s
t hereof, at which the sweetne : 100 t i K

t hereof , it rrbe]?eczck)eaﬁ)%$lb?§el\l§eo ]gnj?ﬁ?ng{)r{/ﬂlggﬁ%ﬁgg‘gw%ﬁaﬁ 8m§ﬁ§l [%%%%8]%9% lﬁlged
herein in canmnesti om/WEh sucrasar edlguanhi t ynd" aheueffeeteps #6060t Ppmnor mal
variations in that neasured quantit%,6 as ex]gect ed 3 the skilled artisan

maki ng t heoheaehrefeRE19Rd LxEPBPETRY 49 eVBF SHeChPESSonhRhslF At Rith t he

obj ective pf, Measyrgyent, @andsd he AMRGIcH OMyof- t B NEAseT i figs equineeal:
[0050] The term“"w v-% as used herein neans the weight of a conponent (in
grans) forANweky pOD. (d0lf diweig | qfiftctonpekindidiaess tife gresest MevéEnt i on.

0051] The t " ' d h ; . i ah (
T r aney e PR g LB FRr Foh . ol Yo' #"pRb. bBE, camRegeRt (I

post-hoc test). Condition b was not significantly different

from condition a.

Detailed Description of the Invention
[0032] Rebaudioside A (hereinafter also "Reb A") 1is a

diterpenoid glycoside having the following structure:

[0033] Reb A can be used in a purified or isolated form in
the present invention, or as an extract from Stevia
rebaudiana. Reb A can be isolated as described, for

example, in Canadian Patent No. 2278083.



[0052] Reb A or Reb D in conbination with one or nore conmpounds of Fornul a
I, including Reb C and Dulc A can be used in consunables, e.g., in food
product s,wpharvmeseut i cal s, di etary suppl enents, nutrace®rCiraskelo/odgent al

hygi eni ¢ conpositions, or other products as sweetness enhancers, which
retain a desired sweetness but contain | ower amounts of a carbohydrate
sweet ener, such as sucrose, glucose andsfructose. |In one enbodi nent, the
present invention provides a consumabl e, conprising an effective anmount of
a combi natfipe34qf Kebadabiiudeld C apd/OmHG Aalad agreadr bphydr age 5
sweetener in a reduced anmount in order, to achieve the sane |evel of

sweet ness ditrerren0igo glyeese AePEIVUSI0 tbL04P20Pwing- sthucErarBohydr at e
sweetener is used alone in the traditisanal anount. In one enbodinment, the
present invention provides a consymablie, conprising an effective anmount of
a conbination of Reb Dwith Reb C and Dul ¢ A, and a car bohydrate
sweetener in a reduced amount ij org 0 achi eve the sanme |evel of

sweet ness when the carbohydrate Sweet® s used al onecvin the traditional
anount. By way of brief exanple, a copgon tarbgngated cdla beverage may
contain about 20 to 30 granms of sugar
calories per 8 ounce serving. The pggesen
a simlar cola beverage with subst ant 1l
content with the sanme | evel of sweetness.
with Reb C and/or Dulc A enhances the s
sugar content, thereby creating an eqgha
of the sugar, w thout exhibiting ‘
car bohydrate sweeteners of the pr

produced by the reduced
taste based on the | evel
[ 0053] Suitable

tion include, but are not

limted to, sucrose, fyuctose, glucdsg, high fructose corn syrup
(containing fructose a ef?\xylose, ar abi nose, rhammose, and sugar
al cohol s, such as erythri ylitl, mannitol, sorbitol, or inositol. In

one enbodi nent of the pres
sucrose, fructose, glucose, h
rhammose, preferably sucrose,

inventiqp, the carbohydrate sweetener is

gh >fose corn syrup, xylose, arabinose or
“frQict o§e, or glucose. In one aspect of this
enbodi ment, the carbohydrate swe s sucrose. | n another aspect of
thi s enbodi nment, the carbohy e sweetener is glucose. In another aspect
of this enbodi nent, the carbohydraté& sweetener is fructose. In another
erbodi mentpo iy CRLBOBY U 6 SVUBELENELS | By AnRdBAIGANR -1 00R4] 4 BucT OSe,
al so known as t'abl e sugar or sacchar ose, {s"& di sacchari de of glucosé and
fructose. duch systleyatisolaaipg WDOR0 1S H286 7TAEHAU G20 Op DddR20hat224ial

as described in U.S. Patent No. 4,361,697, which is fully

incorporated by reference herein in its entirety. Reb D can
be used in a purified or isolated form in the present
invention.

[0036] The sweetness enhancers of the present invention for
use in combination with Reb A and Reb D have the following

Formula I:



i sa- D- gl ucopyranosyl - (1, 2)-p-Dfruct of uranose. Fruct ose and gl ucose are
nonosacchari de sugars. [0055] In the present invention, Reb A, Reb D, and
one or nowe 20urpasearmds of Forrmula |, or stereoi sonmers theceafS2oiane720sed in
an amount effective to enhance the sweetness of a carbohydrate sweetener
wi t hout exhibiting an off-taste. In one_enbodi nent, rebaudioside A is
present in an anmount |ess than or equaﬂ7fo each of one or nore conpounds of
Formula |, or a stereoisonmer thereof. In one enbodinent, Reb Ain
conbination with Reb C and/or Dulc Ais used in an anount effective to
enhance the sweetness of a carbohydrate swggtener without exhibiting any
off-taste, wherein the anount of Reb. A is Jess than or equal to the anount
of each of Reb C or Dulc A Any anount of /Rebl\@® and Dulc A, or

stereoi sonmers thereof, that provides the deBi%ed degree of sweetness

enhancenent can be used. In one enbodine b Ais used in conbination
with Reb Cin an anmount effective to engarﬂ:e the sweetness of a
car bohydrate sweetener w thout exhifi t\gg anH#dH t aste, wherein Reb A is

present in an anmount |ess than or E y=tdip anount of Reb C. In one
enbodi nent, Reb A is used i p~sQBbinatien pith Dulc A in an anbunt effective
to enhance the sweetness o 3 e sweetener wthout exhibiting an
off-taste, wherein Reb A i§ » dn amount | ess than or equal to the
amount of Dulc A In one enbydiment Reb A is used in combination with both
Reb C and Dulc A in an anount %fokecti ve to enhance the sweetness of a

car bohydrate sweetener w thout exhibiting an off-tasta, wherein Reb A is

present in an anount |ess than or equal to _the ampbunt of each of. Rebh C and
Dul ¢ A | iWhsareehdidferthanmdren i3nprRsaRf Rn arcaRdGht lrdspeprgntine
amount of R . 4 00568] {4y 0 ert;@&gié t present
i nvention, e{b%?s?gsogdqg?e gét%%ﬁ en(%rat ?Jotnlo ??om about 20 %gr%tc'lt&%eébout
100 WO 20drild 028674 PEIpISA0H®, 0453207 sB8reppsvfi¢rem abeueo20. 7IpM bmeabout
103.5 pM. I.n one errbogi ment n Reb A is used at adconcent atiion of from
about 20 pPRIG WUt B0 BpRAl Y1 6ne Bhbddt nERPCIRBE A i § us8d %aticgse
concentratdOnhpfirbgem abautorZ0 SBddE Mmaleut t88 RPMpJUhONSE erbeginents, Reb
A is used at a concentration of fromabout 30 ppmto about 80 ppm In one
enmbodi mentis Redbaudtogkeel @t (lacroheehtent fbnoof RePof' Abotihedeipph ©&dabout
80 ppm In,on adi e Al d nt o) m_gbout
60 ppm tonRalboﬁ?ggg a(pjjrlpem gﬁﬁcgﬁg'e%ﬁd?%nt%ﬁ&%&g’ uég% a%]oﬁé%%%cger??r ation
of about 6GEoppMoOrIabeutiud@oppie BN Oreeresntzddiarent] sdetDWle sAtisedoat aa

concentration of from about 30 ppmto about 60 ppm_In one ggyodi ment, Reb
A is used HCECLHHERHE r athOrEF f rOMREDOUt 85 PHm It ppta I one

embodi menty,Rebydh i s MsRh@laR ncanfatiLn of JaPmpabouise3p ARM :a 1about
40 ppm In one enbodi nent, Reb A is present at a concentration of about 40

pM [ 0057¢mbbod Dnentesbodi renet |, imedaiutbmsadend o prmsenptbinagnoansuth | ess

than or equal to each of one Qr re _conpounds of Fornula_ ., or

stereoi sonefO tHaroFS TRTBRETEROGH: ReATL Reb  DCCHPERAP NSt ESIIR Reb C
and/ or Dul enfl h&ingetkdon an ajwuptlef f7ect cua tive ephapeecdhebpweritiess of a
car bohydrate sweetener w thout exhibiting any off-taste, wherein the anount
of Reb D i%¥n9@’s iRanthe eqibl t8&UFRe afouRl ofiS€dek eS8 REBA® orSTHIE A

ANy a”‘)“”trgi;aﬁ&fagaagﬁaw fnefterQla 1St €5 e%éeg‘ﬂaédt &f e9fs . that Hg?‘f\i‘od.es the
desired degree of Sweetness enhancenent can be used. In one enbodi mnent, Reb
D is used ¢n3epmpdnat whnchi tik el 1§ | mamrpomatd ebf e ckeifeeehaceitearecien t he

sweet ness of a_carbohydrate sweetener w_thout exhibiting an off-taste
wher ei n Reb" D8 presEMitY n ﬁmg%ﬁﬁ? N sg‘?}ﬁ‘a‘hi(%r;bceqtfé%ﬂtlbd]t% gﬁéurﬁ of
Reb C. In ghe subedintenian Red B:sb8 ysed iguLomidabi onswibReBUIESHA 11 an

amount effective to enhance the sweetness of a carbohydrate sweetener
wi t hout exbidi prageah dbfengdra,. WHEegNgtRel®ly. i Reb C and Dulc A can

be co-purified. Reb C and Dulc A can be co-purified, for

example, by following the procedure described in Canadian
Patent No. 2278083. Accordingly, sweet diterpene glycosides

are first extracted from Stevia rebaudiana and then



WO 2011/ 028671PCT/ US2010/ 047207 -24- present in an anount |ess than or
equal to the anobunt of Dulc A In one enbodinent, Reb Dis used in

conbi nat WO 20ittd28éyet h Reb C and Dulc A in an anount eff@CTitseo®4B2Ahance

t he sweetness of a carbohydrate sweetener w thout exhibiting an off-taste.
In one enbodi nent, Reb Dis present in an anbunt | ess than or equal to the
amount of each of Reb C and Dulc A Inigne enbodi ment, Reb D is present in
an amount | ess than the anount of each of Reb C and Dulc A [0058] In one

enbodi nentgQf, 118 Y es8NkebAYaREROEJREDL R | iksadeal fbIRRRERNIBRAL kBB Of
from about 20 ppmto about 100 ppm (from about 18 pMto about 88 AM. In

one enbodismmtratRein Bf srebeaddaes bde ohcémpmattihen witieom Hoerr - 28ehpm to
about 90 p n,one enbodi pent ,, Re LS. C ratian from
OB  BTAS0S, RYCLIEN o boB L baedah 3,550 3.l

about 20 pm~1n oné is used a

concentr atfon ©ftd r opn abepéaB8Ongpmio shoued8@eppusedn fine erpadianeny, Reb
Dis used at a concentration of from about 40 ppmto about 80 ppm In one
enbodi nentreliReliysidq ded at a concentration of from about 60 ppmto about

80 ppm I nrans; di ment iRelng USEE athed £eBEEALT afhRh©Ofor@bohe60 ppm
or about 8[) ppn%e”?flooggf Ierrﬁgg}relléL gnbgdi ment , th% concentration %t whi gh Reb

C and Dul ccomprsi tebmh erdependéntfirpnustevia t hebau@samt taveainenDudcat ,

lightly apove, b the detection threshold for its_intrinsi
voot nebs K BOB6TF1 Aebnd ciboBRhofEIGr (ITRIELE T4 chEPBC ABBIE Ang

Dul ¢ A areygachriendependenid ymised alonbdiRiRGeNt I abé08r8bl | omcaeuinds00 ppm
to about 600 ppm (from about 105 pMto about 630 AMfor Reb C, from apout

127 pM to @aboliermedapM f sndDurwregially oreb efbeddmettc Reb E°aRe DRSS A are
gach | ndepepdegny| Lisadyahed cONGHU Ml oM OF; L0 85QUha¢00 18088 Lo, About

500 ppm In one enbodr men Reb C A are each independently used at
a concentrads pnpoéféraimly We2011h8286% 1 PERAUSRAE0 G4AT2EAL1Y5-1 essortha2b60 ppm

to about 450 ppm In one enbodinment, Reb C aBng Dulc A are eac £
i ndependendty @sedRUEH Wit erltr-&-i-on CBFPPHBAPab3ERSE50 I t B *Aout®400

ppm I n ong,eAbodi FENb s h&Eebe Ga@ngatd- ¢ A are each independently used at a
concentration of about 300 ppm
[0038] Compounds of Formula I, including Reb C and Dulc A,

Reb A, and Reb D may contain one or more asymmetric centers
and may thus give rise to enantiomers, diastereomers, and
other stereoisomeric forms. The present invention is meant
to encompass the uses of all such possible forms, as well
as their racemic and resolved forms and mixtures thereof.
The individual enantiomers may be separated according to
methods known to those of ordinary skill in the art in view
of the present disclosure. All tautomers are intended to be
encompassed by the present invention as well.

[0039] As used herein, the term "stereoisomers" is a
general term for all isomers of individual molecules that
differ only in the orientation of their atoms in space. It
includes enantiomers and isomers of compounds with more
than one chiral center that are not mirror images of one
another (diastereomers).

[0040] The term "chiral center" refers to a carbon atom to

which four different groups are attached.



[0061] In one enbodinent, Reb C and Dulc A are each independently present

i n the consunabl e of the present invention at a concentration of from about
150 AM t owelzout028¥@ AM | n one enbodi nent, Reb C and DulPCTAISa016/0¢R0h

i ndependently present in the consumabl e of the present invention at a
concentration of from about 150 AMto about 350 AM | n one enbodi nent, Reb
C and Dulc A are each independently prédent in the consumable of the
present invention at a concentration of from about 250 AMto about 350 AM
In one enbdigmnt Th&ebetmdntdebheidmare gagh"enantiomeric" refer to a

molecule that cannot be superimposed on its mirror image
and hence is optically active wherein the enantiomer
rotates the plane of polarized light in one direction and
its mirror image compound rotates the plane of polarized
light in the opposite direction.

[0042] The term "racemic" refers to a mixture of equal
parts of enantiomers and which mixture 1is optically
inactive.

[0043] The term "resolution" refers to the separation or
concentration or depletion of one of the two enantiomeric
forms of a molecule.

[0044] The terms "a" and "an" refer to one or more.

[0045] As used herein, the term '"sweetness intensity"
refers to the relative strength of sweet sensation as
observed or experienced by an individual, e.g., a human, or
a degree or amount of sweetness detected by a taster, for
example on the scale from 0 (none) to 8 (very strong) (see
Example 1) used in sensory evaluations according to the
procedure described in American Society for Testing
Materials, Special Technical Publication-434: "Manual on
Sensory Testing Methods, " ASTM International, West
Conshohocken, PA (1996) .

[0046] As used herein, the phrase "“sweet taste enhancing
effect” means that the effect of Reb A or Reb D in
combination with the compound of Formula I, e.g., Reb C
and/or Dulc A, is such that the sensory perception of the
sweet flavor is potentiated in a more than additive manner,
i.e., synergistically.

[0047] As used herein, the term "off-taste" refers to an
amount or degree of taste that is not characteristically or
usually found in a consumable. For example, an off-taste 1is

an undesirable taste of a sweetened consumable to the



I ndependently present in the consunmable of the present invention at a
concentration of from about 350 AMto about 600 AM |n one enbodi nent,
C and DulwoAowvres@ach i ndependently present in the cons®kg@hiSeoiof412he

pr esent

Reb

i nvention at a concentrati on of about 150 AM about 160 AM about

190 AM about 200 AM about 230 AM about 240 AM about 270 AM about 280
AM about 310 AM about 320 AM 330 AMzoabout 340 AM or about 350 M

one

consumers, such as, a bitter taste, a licorice-like taste,
a metallic taste, an aversive taste, a nasty taste, an
astringent taste, a delayed sweetness omnset, and a
lingering sweet aftertaste, and the like.

[0048] As used herein, the phrase "the detection threshold
for its intrinsic sweetness" refers to the concentration of
Reb C or Dulc A, or stereocisomers thereof, at which the
sweetness of Reb C or Dulc A, or stereoisomers thereof, 1is
perceptible to an individual, e.g., a human.

[0049] As used herein in connection with a measured
quantity, "about" refers to the normal variations in that
measured quantity, as expected by the skilled artisan
making the measurement and exercising a level of care
commensurate with the objective of measurement and the
precision of the measuring equipment.

[0050] The term "w/v-%" as used herein means the weight of
a component (in grams) for every 100 ml of the 1liquid
composition of the present invention.

[0051] The term "ppm" as used herein means the weight of
the component (in milligrams) per liter of solution, i.e.,
pg/ml.

[0052] Reb A or Reb D in combination with one or more

compounds of Formula I, including Reb C and Dulc A, can be

used in consumables, e.g., in food products,
pharmaceuticals, dietary supplements, nutraceuticals,
dental hygienic compositions, or other products as

sweetness enhancers, which retain a desired sweetness but
contain lower amounts of a carbohydrate sweetener, such as
sucrose, glucose and fructose. In one embodiment, the
present invention provides a consumable, comprising an
effective amount of a combination of Reb A with Reb C
and/or Dulc A, and a carbohydrate sweetener in a reduced

amount in order to achieve the same level of sweetness when

In



enbodi ment, Reb C and Dulc A are each independently present
I nt heconsumabl eof the present invention at a concentration of about 360 AM
WO 2011/028671 PCT/US2010/047207
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the carbohydrate sweetener is used alone in the traditional
amount. In one embodiment, the present invention provides a
consumable, comprising an effective amount of a combination
of Reb D with Reb C and/or Dulc A, and a carbohydrate
sweetener in a reduced amount in order to achieve the same
level of sweetness when the carbohydrate sweetener is used
alone in the traditional amount. By way of brief example, a
common carbonated cola beverage may contain about 20 to 30
grams of sugar (e.g., fructose) and about 100 calories per
8 ounce serving. The present invention enables one to
prepare a similar cola beverage with substantially reduced
sugar and caloric content with the same level of sweetness.
Reb A or Reb D in combination with Reb C and/or Dulc A
enhances the sweet taste produced by the reduced sugar
content, thereby creating an enhanced sweet taste based on
the level of the sugar, without exhibiting any off-taste.
[0053] Suitable carbohydrate sweeteners of the present
invention include, but are not limited to, gsucrose,
fructose, glucose, high fructose corn syrup (containing
fructose and glucose), xylose, arabinose, rhamnose, and
sugar alcohols, such as erythritol, xylitol, mannitol,
sorbitol, or inositol. In one embodiment of the present
invention, the carbohydrate sweetener is sucrose, fructose,
glucose, high fructose corn syrup, Xxylose, arabinose or
rhamnose, preferably sucrose, fructose, or glucose. In one
aspect of this embodiment, the carbohydrate sweetener is
sucrose. In another aspect of this embodiment, the
carbohydrate sweetener is glucose. In another aspect of
this embodiment, the carbohydrate sweetener is fructose. In
another embodiment, the carbohydrate sweetener is a sugar
alcohol.

[0054] Sucrose, also known as table sugar or saccharose, is

a disaccharide of glucose and fructose. Its systematic name



about 370 AM about 380 AM about 390 AM about 400
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is o-D-glucopyranosyl- (1-2) -p-D-fructofuranose. Fructose
and glucose are monosaccharide sugars.

[0055] In the present invention, Reb A, Reb D, and one or
more compounds of Formula I, or stereoisomers thereof, are
used in an amount effective to enhance the sweetness of a
carbohydrate sweetener without exhibiting an off-taste. In
one embodiment, rebaudioside A is present in an amount less
than or equal to each of one or more compounds of Formula
I, or a stereoisomer thereof. In one embodiment, Reb A in
combination with Reb C and/or Dulc A 1is used in an amount
effective to enhance the sweetness of a carbohydrate
sweetener without exhibiting any off-taste, wherein the
amount of Reb A is less than or equal to the amount of each
of Reb C or Dulc A. Any amount of Reb C and Dulc A, or
stereoisomers thereof, that provides the desired degree of
sweetness enhancement can be used. In one embodiment, Reb A
is used in combination with Reb C in an amount effective to
enhance the sweetness of a carbohydrate sweetener without
exhibiting an off-taste, wherein Reb A is present. in an
amount less than or equal to the amount of Reb C. In one
embodiment, Reb A is used in combination with Dulc A in an
amount effective to enhance the sweetness of a carbohydrate
sweetener without exhibiting an off-taste, wherein Reb A is
present in an amount less than or equal to the amount of
Dulc A. In one embodiment, Reb A is used in combination
with both Reb € and Dulc A in an amount effective ¢to
enhance the sweetness of a carbohydrate sweetener without
exhibiting an off-taste, wherein Reb A is present in an
amount less than or equal to the amount of each of Reb C
and Dulc A. In one embodiment, Reb A 1is present in an
amount less than the amount of each of Reb C and Dulc A.
[0056] In one embodiment of the present invention, Reb A is

used at a concentration of from about 20 ppm to about 100



AM about 410 AM about 420 AM about 430 AM
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ppm (from about 20.7 pM to about 103.5 uM). In one
embodiment, Reb A is used at a concentration of from about
20 ppm to about 90 ppm. In one embodiment, Reb A is used at
a concentration of from about 20 ppm to about 80 ppm. In
one embodiment, Reb A is used at a concentration of from
about 30 ppm to about 80 ppm. In one embodiment, Reb A is
used at a concentration of from about 40 ppm to about 80
ppm. In one embodiment, Reb A is used at a concentration of
from about 60 ppm to about 80 ppm. In one embodiment, Reb A
is used at a concentration of about 60 ppm or about 80 ppm.
In one embodiment, Reb A is used at a concentration of from
about 30 ppm to about 60 ppm. In one embodiment, Reb A is
used at a concentration of from about 35 ppm to about 50
ppm. In one embodiment, Reb A is used at a concentration of
from about 35 ppm to about 40 ppm. In one embodiment, Reb A
is present at a concentration of about 40 uM.

[0057] In one embodiment, rebaudioside D is present in an
amount less than or equal to each of one or more compounds
of Formula I, or a stereoisomer thereof. In one embodiment,
Reb D in combination with Reb C and/or Dulc A is used in an
amount effective to enhance the sweetness of a carbohydrate
sweetener without exhibiting any off-taste, wherein the
amount of Reb D is less than or equal to the amount of each
of Reb C or Dulc A. Any amount of Reb C and Dulc A, or
stereoisomers thereof, that provides the desired degree of
aweetness enhancement can be used. In one embodiment, Reb D
is used in combination with Reb C in an amount effective to
enhance the sweetness of a carbohydrate sweetener without
exhibiting an off-taste, wherein Reb D is present in an
amount less than or equal to the amount of Reb C. In one
embodiment, Reb D is used in combination with Dulc A in an
amount effective to enhance the sweetness of a carbohydrate

sweetener without exhibiting an off-taste, wherein Reb D is
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present in an amount less than or equal to the amount of
Dulec A. In one embodiment, Reb D is used in combination
with both Reb C and Dulc A in an amount effective to
enhance the sweetness of a carbohydrate sweetener without
exhibiting an off-taste. In one embodiment, Reb D is
present in an amount less than or equal to the amount of
each of Reb C and Dulc A. In one embodiment, Reb D is
present in an amount less than the amount of each of Reb C
and Dulc A.

[0058] In one embodiment of the present invention, Reb D is
used at a concentration of from about 20 ppm to about 100
ppm (from about 18 uM to about 88 pM). In one embodiment,
Reb D is used at a concentration of from about 20 ppm to
about 90 ppm. In one embodiment, Reb D is wused at a
concentration of from about 20 ppm to about 80 ppm. In one
embodiment, Reb D is used at a concentration of from about
30 ppm to about 80 ppm. In one embodiment, Reb D is used at
a concentration of from about 40 ppm to about 80 ppm. In
one embodiment, Reb D is used at a concentration of from
about 60 ppm to about 80 ppm. In one embodiment, Reb D 1is
used at a concentration of about 60 ppm or about 80 ppm.
[0059] In one embodiment, the concentration at which Reb C
and Dulc A are each independently used 1in the present
invention is at, slightly above, or below the detection
threshold for its intrinsic sweetness.

[0060] In one embodiment of the present invention, Reb C
and Dulc A are each independently used at a concentration
of from about 100 ppm to about 600 ppm (from about 105 uM
to about 630 puM for Reb C; from about 127 pM to about 760
pM for Dulc A). In one embodiment, Reb C and Dulc A are
each independently used at a concentration of from about
200 ppm to about 500 ppm. In one embodiment, Reb C and Dulc

A are each independently used at a concentration of from
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about 250 ppm to about 450 ppm. In one embodiment, Reb C
and Dulc A are each independently used at a concentration
of from about 250 ppm to about 400 ppm. In one embodiment,
Reb C and Dulc A are each independently used at a
concentration of about 300 ppm.

[0061] In one embodiment, Reb C and Dulc A are each
independently present in the consumable of the present
invention at a concentration of from about 150 pM to about
600 uM. In one embodiment, Reb C and Dulc A are each
independently present in the consumable of the present
invention at a concentration of from about 150 uM to about
350 uM. In one embodiment, Reb C and Dulc A are each
independently present in the consumable of the present
invention at a concentration of from about 250 pM to about
350 pM. In one embodiment, Reb C and Dulc A are each
independently present in the consumable of the present
invention at a concentration of from about 350 uM to about
600 uM. In one embodiment, Reb C and Dulc A are each
independently present in the consumable of the present
invention at a concentration of about 150 uM, about 160 uM,
about 170 uM, about 180 pM, about 190 uM, about 200 uM,
about 210 uM, about 220 uM, about 230 uM, about 240 uM,
about 250 uM, about 260 uM, about 270 uM, about 280 uM,
about 290 uM, about 300 pM, about 310 puM, about 320 uM,
about 330 uM, about 340 uM, or about 350 uM. In one
embodiment, Reb C and Dulc A are each independently present
in the consumable of the present invention at a
concentration of about 360 pM, about 370 uM, about 380 uM,
about 390 uM, about 400 pM, about 410 uM, about 420 uM,
about 430 uM, about 440 uM, about 450 uM, about 460 uM,
about 470 uM, about 480 uM, about 490 uM, about 500 uM,
about 510 pM, about 520 pM, about 530 pM, about 540 uM,
about 550 ugM, about 560 uM, about 570 puM, about 580 uM,
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about 590 uM, or about 600 pM. Useful concentrations of Reb
C and Dulc A in the consumable of the present invention are
about 250 uM or about 300 uM, and specifically about 300
yM. In one embodiment, the ratio of Reb C or Dulc A to the
carbohydrate sweetener, especially sucrose, is
approximately from 1:150 to 1:200 in a solid consumable. In
one embodiment, the consumable of the present invention
contains about 0.1 to 0.5 g, preferably about 0.3 g, of Reb
C or Dulc A, or a stereoisomer thereof, for every 50 to 100
g of the carbohydrate sweetener. In one embodiment, the
consumable of the present invention contains both Reb C and
Dulc A, or a stereoisomer thereof, in an amount of about
0.1 to 0.5 g, preferably about 0.3 g, for every 50 to 100 g
of the carbohydrate sweetener. In one embodiment, the
consumable of the present invention contains about 0.03 to
0.15 g of Reb A for every 50 to 100 g of a carbohydrate
sweetener, such as sucrose. In one embodiment, the
consumable of the present invention contains about 0.03 to
0.15 g of Reb D for every 50 to 100 g of a carbohydrate
sweetener, such as sucrose.

[0062] In one embodiment, Dulc A and Reb C are used
together in the consumable of the present invention in
concentration ratios of from about 1:4 to about 4:1. In one
embodiment, Dulc A and Reb C are used together in a
consumable of the present invention in concentration ratios
of from about 1:2 to about 2:1, and especially 1:1. In one
embodiment, the consumable of the present invention
contains 150 uM Dulc A and 600 pgM Reb C, 150 uM Dulc A and
450 uM Reb C, 150 pM Dulc A and 300 uM Reb C, 150 uM Dulc A
and 150 uM Reb C, 300 pgM Dulc A and 150 uM Reb C, 450 uM
Dulc A and 150 uyM Reb C, 600 uM Dulc A and 150 uM Reb C,
300 pM Dulc A and 300 uM Reb C, 300 uM Dulc A and 600 uM



about 550 AM about560 AM about 570 AM about 580

WO 2011/028671 PCT/US2010/047207

-27-

Reb C, 600 pM Dulc A and 300 pM Reb C, 450 uM Dulc A and
450 uM Reb C, or 600 uM Dulc A and 600 puM Reb C.

[0063] In one embodiment of the present invention, the
carbohydrate sweetener is present in the consumable of the
present invention at a concentration of from about 20000
ppm to  about 100000 ppm. In one embodiment, the
carbohydrate sweetener 1is present at a concentration of
from about 30000 ppm to about 80000 ppm. In one embodiment,
the carbohydrate sweetener is present at a concentration of
about 50000 ppm. In one embodiment of the present
invention, the carbohydrate sweetener is sucrose.

[0064] In one embodiment of the present invention, Reb A
and Reb C (or Dulc A) are present in the consumable of the
present invention in concentration ratios of from about 1:4
to about 1:10. In one embodiment, Reb A and Reb C are
present in the consumable of the present invention in
concentration ratios of from about 1:6 to about 1:9. In one
embodiment, Reb A and Reb C are present in the consumable
of the present invention in concentration ratio of about
1:7.5.

[0065] In one embodiment of the present invention, Reb D
and Reb C (or Dulc A) are present in the consumable of the
present invention in concentration ratios of from about 1:4
to about 1:10. In one embodiment, Reb D and Reb C are
present in the consumable of the present invention in
concentration ratios of from about 1:6 to about 1:9. In one
embodiment, Reb D and Reb C are present in the consumable
of the present invention in concentration ratio of about
1:7.5.

[0066] Compounds of Formula I having rhamnose in the
position of Ry, such as Reb C and Dulc A, act
synergistically with carbohydrate sweeteners, such as

sucrose and fructose, potentiating sweetness intensity even
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sweet ener, especially sucrose, is approximately from1:150 to 1:200 in a
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i nvention contains about 0.1 to 0.5 g, preferably about 0.3 g, of C or Dulc
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to 0.5 g, &fsrablys appytt8s8, denhahceugr Ym0 dweid 4 of nt&es Loy bekydrat e
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In one emhodi PRI, o PUkLy b B Rebrh & ar ghev%_eéhéog%a%eisa an€ansuEpbbe of

the present 1nvention inconcentration ratios of fromabout 1:2 to about
2:1, and espedivdilg) 1 ductose@necdmbidnners , sthaiddnsntabl eewtanerd peésent

i nvention caontains 150 AM Dulc A an 00 pM Reb 150 AM Dul ¢, A 450 pM
Reb C, 150R%M Bul K Ad 466 8m b@é@ 280 VARRDA%O AT g e%lﬁlﬁég‘gq’c, 300
pM Dul ¢ A @pghdB0 AMsRek=C,c R0 Adb Dal ok anehy b6y AM Redl Gy 600hAMiBul ¢ A
and 150 AM Reb C, WO 2011/ 028671PCT/ US2010/ 047207 -27- Reb C, 600 AM Dul c

A and 300 AVIFEDSE, 4STDAM BMFePA adtFUH0 ARRREBCENdor BEd ARWSHtECASand

600 ANIREbi&%ensity‘ of an iced tea containing 10.39% (w/v-%) HFCS

(equivalent to sweetness intensity of an 8% (w/v-%) sucrose
golution at Reb C concentration of 300 pM. Example 7 shows
that Dulc A acts synergistically with sucrose enhancing the
sweetness intensity of an 8% (w/v-%) sucrose solution at
Dulc A concentration of 300 uM. Example 8 shows that Dulc A
acts synergistically with sucrose enhancing the sweetness
intensity of a 5% (w/v-%) sucrose solution at Dulc A
concentration of 300 uM. Example 9 shows that Reb C
enhances the sweetness intensity of an iced tea containing
8% (w/v-%) sucrose at Reb C concentration of 300 uM.
Example 10 shows that Dulc A acts synergistically with
fructose enhancing the sweetness intensity of a 5% (W/v-%)
fructose solution at Dulc A concentration of 300 uM.

[0067] It has been found that compounds of Formula I, such
as Reb C, act synergistically with Reb A in the presence of
a carbohydrate sweetener, such as sucrose and fructose,
potentiating sweetness intensity even at high
concentrations of the carbohydrate sweetener. Example 12
shows that Reb C acts synergistically with Reb A enhancing

the sweetness intensity of a 5% (w/v-%) sucrose solution
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A, act synergistically with carbohydrate sweeteners, such as sucrose_and
fructose, 1ot &ht PREI B8 OswlbtHRiRsCi nBediPsagtdRl ljpsweeter than a 7%

2011/ 02867%?@%432%19&0615@07852&_iéﬁ. hi ghgoaeentat ignsyof thAst the
car bohydrate sweetener. As shown in Exanples 1 and 2, Reb C acts
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m xture. Further, the results of Exanples 4 and 5 show the sweet ness
i ntensity PIOW it -0) QUeeHsECsaFlievn FhesPYRPFNeaft Lptenfafre@fad Reb C

concentratj ans (f,399 p%@ﬁgﬂég%og%igﬁsp%év@gﬁ u??%g) R_Sfave. taat Reb

C acts synergistically ructose corn anci ng the
sweet ness addehsid ya % atw/cex) toacwod aaliuvgdi. 39% (w v-% HFCS

(equival ent to sweetness intensity of an 8% (W v-% sucrqse sol utio. at Reb
C concent r 7% ofIt_B@G‘SMf‘“BF}W SF3h %énc{_hé]?abfi?mﬁoﬁe § Qéngrod”i"?ﬁiacal ly
W th sucrope epBanciNgrtRe swegtnesynichb@Relitbn10f an &% Rubv-9) isuetese
solution at Dulc A concentration of 300 pM Exanple 8 shows that Dulc A

acts synerpFesémes | pfwia hcarkolpdraithaaveagenae, sweetness pucenset pnef a 5%

(W v-9% sucrose solutiqgn at. Dulc A _concentrati f..300 Exanpl shows
that Reb C ehhafites tHia esn\?\teleatl%#%@% Rt gr%‘élie £y of Rgﬁgf’%gg t%gé%ona}:ai F]ﬁﬁ% 8%

(W Vv-% suesnsenttaRebnd e@ncener atd xborofd3He pMveExanplke lxshols tisat
Dulc A acts syne{:gi stically with fructose enhancing the sweetness intensity

of a 5% (wWhews ERakt Bsk Solaftiorswremid et ictbnt ekt Fat ReR & e3d@"S 0067]
I't has bee@h O%Q@e%%%EgCQﬁR%WgﬁFffo%onuggIéwﬁ%mﬁ aﬁug?gsg’éﬁmﬁtion

synergistically wt b Ain the presence of a carbohydrate sweetener,
such as sucowsaimimg f 8 acppme Repotlertt RelmgSweehnessrat ensi byevéfatdringh

concent 2t Longo Bl LB ek UL S SRLEE o EE AR 12 A1 1 1 B ©
(W V-9 sugeps® Se@hHEh®Mng the sweetness intensity of a 5% (w/v-3%)
sucrose solution containing 60 ppm Reb D at Reb C
concentration of 210 ppm.
[0069] Therefore, at least one of Reb A or Reb D in
combination with Reb C and/or Dulc A is especially useful
for enhancing the sweetness of a consumable having a

sweetness intensity equivalent to about 5-12% (w/v-%)
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consumabl e, I n_one enbodi et t S Sl 15| of eshonsHEEH! e of
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conbi nat i o itvn 1Rt Gangbsit Dekc (A/vi-8) addedutto 6 comburabl eabavt ng%a
sweet ness intensity equivalent to about 5% (wv-%,  about. 6% (bW/ \- %1 o
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(w/v-%), about 8% (w/v-%), about
(w/v-%), about 11% (w/v-%), or about 12% (w/v-%) sucrose
solution.

[0070] In one embodiment, Reb D, in combination with Reb C
and/or Dulc A, is added to a consumable having a sweetness

intensity equivalent to about 5% (w/v-%), about 6% (w/v-%),
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sweet ener ot here t haangambbhgdr affa swaet ergnzodiree preBent sWaethess

consumabl s, QlndiS, Presentyd nvenllof,{or exanphe. BLABLLD! ehsi!

n érp Eh ?? eétion
sweet ener s, S aspartane, acesulfane potassiuntsucralose, an
sacchar i n.dde Liatihehyate syeetrserc cand per ppesent, i ist Bgueoaiensble
inherently (e.g., in food products containing fruits) or the carbohydrate
sweet ener 320Wdded’ ¥ ntw/ Yhe cBnstnedl 80lrpdy2} FRepRERSE eFbodipEdduct " as
used her elhd nglﬂg EﬁesEUtiﬂ rféqtt)) 'gft‘?:qilet Ocoxfléﬁ'rhéﬁlev%get@ip% e?)_rels%h%e&
meat products such as ham bacon and sausage; egg products, fruit
concent r atiesvergelat | nsnaadngeyatRab | Dkengr,odReb s Csumhd /O Dulc A, is
2011/ 028671PCT/ US2010/ 047207 -32- as | SNECIRN es, pref]erves, nd the
like; mil KEBHORIEYE stueh?88 ¢ ‘&r?éan({w Yol FEERS oghLrt  CAnd BhEFFet :
i cings, sydmhsdimdwdi ReeOdAsSESss£O0RAtenReal, dferhsoydeatundsle wirce and
barl ey products, cereal products, nut neats and nut products, cakes,
cooki es, CiUHf eBrPERBEI divEUdH a5 eamer E_inguRel R uphdf | Redr ed @NGYST and
chocol at e heyw ng _gum...m_nt crea [ CizRg, /.l RE G € i es.a “eads,
bever agess%%%% )gls gc‘?’f feerae,lq}tagée%tca{rcgo%g?% g’d’ft("&ﬁ}ien s, a%%% a§°0&%é?{) and
PEPSI (r), ®0n- ebohonated(wbfis)dr i aksut | BRCev/and)ot hasodit ubt dmi/Aks;,) ,sports
drinks such as GATORA (E&\n’ coffee, teas, iced teas, cola, alcoholi
bever ages, 2RRith 48%bd¥r ¥ Shir n@SOHd q]iﬁquéﬁ‘/s‘{‘%?rvd R oEPRAYEY 173 F‘rwe(f"e‘rﬁ;bl Y,
the food pgeducts 4idhyhigh the sweetness of the carbohydrate sweetener is
enhanced wth Reb A or Reb D in conbination wwth Reb C and/or Dulc A
cont ai ns al@@tikaSedsumedllest timelomichohyy at BosdeepanductBor ekafginy, an
i nproved car bogat ed soft_drink can be praoduced Cwi tth. ctatle sare sweet ness as
the known TABONETRY sof PV drd AR BUTE Wi 1t h RN Eigdr ¢ S SR° By Adi ng at
| east one @énfReb Aygﬁel:ﬁ@@ Rapds iRaknG , andidr cBuhétr ¢ BirodlieEeQi ARy ,S
t hereof. [0073] Food products al so include condi nents such as herbs, spices
and seasonP®gs Orf |eRikst EWRGREBPES dKTastPhoSadPahygratanetvee RISt
pr oduct alég?!ﬂg!ggggeHEGEEr@ﬂep%% %@ﬁgb@%%d%%t%he§¥ﬁﬂa 6“1 tSon, .
sweet eners, Tiquid sweeteners, tabletop Sweeteners, “granul ate avor m xes
whi ch uponfoeceratplet, i dnighi-timtwatsart ypreove aleemers casbohabed ahparksimd ,nst ant
puddi ng m xes, jpstant coffee and tea, cqffee whiteners, lted mlk m xes,
pet foods, a‘F‘?%‘éL?%‘B? f 235 co, SHTE &ri al §ngor %%‘F(ﬁr:rfﬁ@rhrbpl i catS ons,
such as powglersdy8aki 89 dle@sedyr the preparldait ofinbr eRds,csuinakiasle
cakes, pancakes, donuts and the |ike. Food products also include diet or
| ow- cal ori énhevenbhy bever-agesncdmasl NnPRGANFES| eyt aigidigcr 658itEsperial |y

the carbohydrate sweetener is added into the consumable.

[0072] The phrase "food product" as used herein includes,
but 1s not limited to, fruits, vegetables, juices, meat
products such as ham, bacon and sausage; egg products,

fruit concentrates, gelatins and gelatin-like products such



-33- preferred food products are carbonated beverages containing Reb A or
Reb D and, Reb C and/or Dulc A Qher exanples of food products envisioned
i n accor dsoce1Mi2gdTit he present invention are described Peras@aas4120t oughout
the specification. [0074] In another enbodinent, the food product is
selected fromthe group consisting of fruits, vegetables, juices, neat
products such as ham bacon and sausagéZ-egg products, fruit concentrates,
gelatins and gelatin-like products such as jans, jellies, preserves, and
the |ike; ad | kaps pdyetld isuch msedseevaes caandsdilre cielay yoghur prodndts
sherbet; icings, syrups includin% nol asses; corn, mhgat, rye, so Ee n, oat,
rice and B&tey a5 od¢&t s CTE8Feal SFHEdUEFE2™ut YREGES andaﬂét BE‘S\é Egé,

cakes, cookies,s confectionalhesugusd amotandeds, JWakd I Uiknddayor ede,

dr ops, and chocol ates, creans, icing, ice cream pies and breads. 0075] In
one enbodigmamiteart,hecahvemiae &sddilastltesd Péoéuﬁﬁﬁhowﬁﬁeﬂecpéﬁgpﬁgst he
anount of a carbghydrate sweetener. in su su : -pr.oduct
or a phar rpébted?efagc TPt t PHRATIE S ex ?%lgg’aggigkgﬁsl’e\((;jgfﬁ%]g%sl&gggﬁg%s,
wher ei n t haydret had cosphdses, redimiglg t fievanounflafotrdd catdoglsy,dr abed
sweet ener and adding at |east one of Reb A or Reb D, and onge or nore
conmpounds Bfogratfsa | Cheyind sEefeoi¥dHeT: t REFRBE: 16 ‘1iFe conSufmabPB in an
amount ef fectl ve §o pabatai polhe ghyendgyvels ofopreet ness, LArSBGated
enbodi msntp,el%ﬁlhe [ nventihon' [ segi rggt ed to a net Q%d of ' decr easi ng tﬁeearmunt
of a car badyflr atieisieet enerh i asa CogpnsandblREPST onposh t ¢@rhondecdrespéd

carbohydrate Dulc A  to maintain the_ such .as food product.or a
phar naceut‘?%]eﬂ[%% o eXhFBPt 2% T GBI bf HERE r‘iesssp,olor eré}::hnﬁs such
as GKKRME®, coffee, teas, iced teas, cola, alcoholic

beverages, such as beers, wines and liquors, and KOOL-AID .
Preferably, the food products in which the sweetness of the
carbohydrate sweetener is enhanced with Reb A or Reb D in
combination with Reb C and/or Dulc A, contains a decreased
level of the carbohydrate sweetener. For example, an
improved carbonated soft drink can be produced with the
same sweetness as the known carbonated soft drink but with
a lower sugar content by adding at least one of Reb A or
Reb D and, Reb C and/or Dulc A, or stereoisomers thereof.

[0073] Food products also include condiments such as herbs,
spices and seasonings, flavor enhancers, such as monosodium
glutamate. A food product also includes prepared packaged
products, such as dietetic sweeteners, liquid sweeteners,
tabletop sweeteners, granulated flavor mixes which upon
reconstitution with water provide non-carbonated drinks,
instant pudding mixes, instant coffee and tea, coffee
whiteners, malted milk mixes, pet foods, livestock feed,
tobacco, and materials for baking applications, such as
powdered baking mixes for the preparation of Dbreads,
cookies, cakes, ©pancakes, donuts and the 1like. Food
products also include diet or low-calorie food and

beverages containing 1little or no sucrose. Especially



conprises reducing the amount of the sweetener and adding Reb A and, Reb C
and/or the consunmable in an anount effective to given |evel of sweetness
of the cowmeunal2gee71ln WO 2011/ 028671PCT/ US2010/ 047207 P8EAISeme/0¢T2hddi ment ,
the invention is directed to a nethod of decreasing the anount of a

car bohydrate sweetener in a consumable, such as a food product or a

phar maceuti cal conposition, to exhibit3d-given | evel of sweetness, wherein
t he net hod conpri ses reduci ng the amount of the carbohydrate sweetener and
addi ng Relp:B fandedRefflodd antductul £rd, capbdhet ednsemabbges ncantamoing
effective to maintain the given | evel of, sweetness of the consuirgbl e

[0076] | nRske ZerodieRnP, aPAe R66d prdfiQr iE HovePERR: of*amRt FRkOT

conpri si ng R, £apbhvdiat eospesi el . iRebalcodRdneBe Wit HDeLoppeyads of
Formula |, or a stereoisoner thereof. In one enbodi nent, the food product

is a beveriagermrica driare codgsicgiibhgda cheBomydr ang swsbrenehodfid REBSA in
conbi nation w.t Retb C and/or Dulc A, or stereoisoners thereof. In one
enbodi ment®PSHe ¥Sod Product is a beverage or a drink conprising a

car bohydr atgmeet anenhotRelk Bmbadd nene ,ort Hr foadnpooddst of s Feeiekaeld, or a
stereoi soner thereof. In one enbodinent, the food product_ is a beverage or
a drink corm sthg SEAHDoRPBFALE1Bdectienéridhd  RFTS 5P &bi AREFER /wi t h
reb C and/pla Dubfodyo @ 6K %L SpUR! Sphbshegha Exapbes 8bgsyibables,
beverages 1n ch havi ng a sweet taste i s desired include, but are not
limted toEmoff eeonteaisratsech geldt ack &ed, ggleennt dakef erpgnted tseah

sem -fernented tea, carbonated soft drinks,. such as,COKE(r), and PEPSI (r),
non- car borfit ed®85f t 14 M&S . | BRBRGHEESS) uitdlss B g‘tlilft?r" frﬁhi]f gﬁoﬁﬁg?’ssports

drinks, sugheias GATORADE(dDeart CeGdiBas crelind, §lphald,c bever agesbesych as
beers, wines and liquors, and KooL-AID(r). In one enbodinment, Reb Ais
present atiGim®hcensyapbsn fincALdbsgt I IHARIT abdRED100WBPAT ( f r dMCabout
20.7 AMto_about 103.5 Al n e !/ ar. I h_j ently
pr esent at~% b%%an%’ent%ragt’i (l\)%i%g P?mb%%%lf}%@lg’c}“’?g%%ﬁ@ a %ﬂ%ggog%%%ng(%%gom
about 105 AM tecaboubn83QuAMVpebdRebsC, chikem, alowk it2] AMrifecaboutarie® AM of
Dulc -35- A). In certain enbodinents, Reb A i sﬁgresen at concentration

, a
of from ab¥tR 20 §5pm Fé_né%ﬁt' 909Wptn | X8dtt ai A1ENBEEF e OPReb AT
present at.g,concentration,of fsom abgut 20ppmiabgwt BLpAM In one
embodi ment, Reb A 1s present at a concentration of from about 30 ppmto
about 80 ppd®7%h dme @mbodimbedtimeReb Alies presehiont ig cdhexriigt Fen 2of
from about 40 m to .about 80 p In one enbadi ment i r.ese at a
concentrat‘l“%ﬁhg‘? ‘P%oﬂweSBSﬁFl%@ gﬁ]ﬁn fEHD utor%g(i1 ﬁpan%bth:}’%gr%et%er%”oe?ﬁtrre}n ., Reb
A is used ah a esAseRbpati opueh about fERAPRPHACHICED@I BGHMaddutarel
enbodi ment, Reb A is present at a concentration of from about 30 ppmto
about 60 ppANPPalbhenenbBdENRAPItREDIAVES prdsantClatSwesldifcEnt G Gt Ibf
from about pp bo %g elely .exbodigent, ;RebLA i sopresapt at a
concentr at F%% of %rg?n&ab%? ppmtoi}ea%g:ult I§20 ppm I% on% enb%di ment, Reb
A i s presesarbBbhadeancestveatenarofindbeutdi4gy AV lensinecorabodi Rebt A Reb D is

present at_a concentration from about 20 mto about, 100_ppm_ (from about
18 AMto abBht s AMC? &N REH C"3h/ o‘FO’[‘igCF‘énéf rogfo e%@ﬁ‘ﬁ%&e&hde‘ﬁ%l a

present at sa-¢QB¢EBMERL I @RePEoE! OMabokhe10Q PRMIa®12b0UNn 6Qh pRiddi©OM
about 105 AMto about 630 AM of Reb C, from about 127 pMto about 760 AM of
Dulc A). |affectaiva épbodiimintisy tReh DYen pieseht Oit SWEEESREEHt r At RDf
from about 2 mto abpout 9 . o] e ' t, Reb D j se at a
concentr at Fgﬁoggmﬁlgm a 1Ej)lﬁt gﬁpgrg&rﬁ Ig ag%ut g%g%\ﬁ] ItrfBonae edﬁ%%}gclsﬁen# Reb
D i s presefgkcataaiagnceid r atncamtof offr om adxotliol3iye t ewakaehed80 ppmaln
one enbodi nent, Reb D is present at _a concentration of from about 40 ppmto

about 80 pERPMSHAABAE. enbdel mert , 2ReBORF | PTREKNt 4t & JPREMRTALT b bf
from about chlpBEmé%Bn?'bQBt SRiPRAM o iR, erhpdi Nty fabhddd 5 wWsereat @

concentration o out 60 ppmor about 80 ppm In certain enbodi nents, Reb
C and/ or Duhe A methedch ¢omepbseient Inedraisent &hea cemoentrat Pbn ofh¢rom
about 100 carbohydrate sweetener and adding Reb A and, Reb C and/or
Dulc A, to the consumable in an amount effective to

maintain the given level of sweetness of the consumable. In



-36- ppmto about 600 ppm In one enbodi ment, Reb C and/or Dulc A are each
i ndependently present at a concentration of from about 200 ppmto about 500
ppm | n omNO2entasé7ment, Reb C and/or Dulc A are each i n#€parsd@atodzzopr esent
at a concentration of from about 250 ppmto about 450 ppm In one

enbodi mrent, Reb C and/or Dulc A are each independently present at a
concentration of about 300 ppm In one3énbodiment, Reb Cis present at a
concentration of from about 105 pMto about 630 AM and/or Dulc A is present
at a concemfer admiesd Dfierft omtaboutnvARik 1AM t s aldduected AM Bn mmidiashbodi nent ,
Reb C and/or Dulc A are each indepefndentlg %es nt.,at a c ncenrtr%tni on of
from aboutterFGANT S 5B6ut BB AMCH ndongiE heht, TS EHHd/ 6F Dilc A
are each independant|ysprasent af &oeancgpbaatt orvwf of r pArakestubaBM to
about 350 AM In one enbodinent, Reb C and/or Dulc A are each independently
present atcompesridamty, aticorediiiitom abbien 35eveM 6 a¥8aERe8d. AWCFR1Bne
enbodi nent,,, Reb_C.and/ or : re h.j epqggeentl ent ¢« n

bever age otrhedri H‘Etgltcgla 08% %%?8% on]?%?u%Jb%%t 1 AM%QE%%'LS 1%(% AMEHEbout
170 AM  ahouibolB8irAMe aboekt oo Adhdabhddti ng0ReAM Dabodt, XRel AM anbdar 220
AM about 230 AM about 240 AM abo 250 AM about 260 A%/I about 270 AM
about 280 DAMIC aBout 200 tAR &5&FH SAMITahGht 3TEURM SHEGET3¥6 AWP about
330 AM a%ﬁd&%ﬁ@l ?ﬂe Qi AR U330 AMgyled ORE L HFOE IR Ribon sheRLEeand/ or Dul ¢
A are each 1 ndependent!|y present in the consunmabl e of the present invention
at a conceifta7al oinobnebeubodé@eAl, abheufogZopaAdfugbois 380cARKagBoat 390

AM about 400 A about, 410 AM about 420 A about 430 ab AM
about 450 %I\%)r]a{%u‘forﬁ%ﬁl%ﬁg a%oﬁ?lbg.%y%\ t%g%‘ﬁ?eaﬁﬁeﬁM ReBoht %gg éﬁl}lg about
500 AM ahowtnéd0 AMnpabnas 520 FAVmuabow, 530 AMstabeuot sbé@rAiheakotit. 550
AM about 560 AM about 570 AM about 580 AM about 590 AM or about 600
AM Usef ul Iz opgent ¢ape&HaeRE : REBE WP2®1 DHPSSEEL PET/ 1952BSUFB29207°5 3% Cin
t he bever . i .Qf: t he_pr [ [ ' t 0 orp aleut 300
A and” s Pl PR i 2D SRR | Hhdch AR oAR0 b o 8

bever age oforfisimd 0fn t hd tpr eReht ¢ nwent/icon Dsilabobt 250 AMegecdcdlsonerd300 AM

and specifically 300 AM In one enbodi nent,_the beverage.or drink conprises
one car bohyRFER2E sweBt EREr .e"%ﬁ%&ﬁ‘(?flﬁer %d%ﬁ‘?fin??o&fg%oﬁﬁr Ps&ESVEEAE% han
one car bohydr gt @, SWREILABIri SiRiCS L@ PRI TR NS Gee t dige PEVREBYD, Olardr i Nk

conprises sucrose and cofn syrup, or it conprises sucrose and aspartane as
sweet ener son¢ 0Q%7] mOre eAbBHPHBAE oPf t FeTent fon PE & r SHBEXF A SFet hod
of enhanci t he.sweet taste,of,. | a hev , h E( ey

PEPSI (1), (rt‘jlg'\:r"?f)‘?‘f’]"fsI\rllvgnaccfrrrllenie&b eoﬁlﬁ‘ée%[%d aé%lgeugfjEf ec§ %§%l%ll%€dr§|9rfk, ceorrﬁraigsei ng a
car bohydr abe sweetgrecompebsAngnd, cRebolydmrdter skt cAerwhedeiRebRED iA and,
Reb C and/or Dulc A, are present in an_anount effective to enhance the

sweet tast@oBpinaklienr boHyHr 8e® shecd¥her” wilttsut Pexh?bi (9455 P BT ast e,
g?dR‘g{;erce'aglaég%?ﬁmﬁ&tamglege%rﬁoéﬁitl:%?et Rane?hgeQUaln tonibe ampuay of each

c A In‘one e dinment, the invéntion is directed to a
met hod of ewbancitustdie iswed¢sinasd e iofcladenl abbeverzge notonprnsiag to

adm nistering_to a_subject col ri.nk, conprising a carhohydr
sweet ener, Cﬁgﬁeﬁ' aﬁ&?SReﬁué%ar‘?cﬁ gl?fj bR \KEE?%%%E&& e&ﬁ“&?ﬁqﬁg}tbecfadgd/ or
Dul c A argeRiesephehbedn UNLaehbRELEE doFtenbianaks| hesumieehst agike of

t he carbohydrate syeetener w thout exhibiting any off-taste. In one
enbodi nment angh&ergFounfiobf CREBOPRESA| 884 tt KEATHE  ed@AIONEG S hd Wifiitint2¥  each

of Reb C andnDUl G Ay, Napi P! eled amhodifient . LBR Gol acheyerige Lam ains

a reduced anount of ‘sugar mai ntai ns  substantially the original [evel of
sweet tast eeas| 0@A3)a,CodbchievEr@gbsvaragpsepaueth bys nbreng, coeliamesonmedht r at e
with car bO??gSgr\év?.t E<'\a1rn'd TI%%iLE:gHW aitlj'louéneSOenr%ogIment, Reb A is present
at a concentration from about 20 ppm to about 100 ppm (from
about 20.7 uM to about 103.5 uM), and Reb C and/or Dulc A
are each independently present at a concentration of from
about 100 ppm to about 600 ppm (from about 105 uM to about

630 uM of Reb C; from about 127 uM to about 760 uM of Dulc



-38- cola concentrate is added per 250 nL of carbonated water. Col a
concentrate can be prepared by m xing cola flavor, caranel color, and

opti onal IwocafffeBéte with water, one or nore carbohydrat @CIWsSet1e/¢r287 Reb A
or Reb D, Reb C and/or Dulc A and one or nore acid conponents, such as
phosphoric acid or citric acid. [0079] A cola flavor refers to either a
natural or artificial flavor. Such col-asfl avors are commercially avail abl e.
Commercial cola flavors are available, for exanple, fromlInternational

Fl avor and\)Fragrrancesxt eyt osmbddimditéfi cRab #A354301 lowmngkbriNat sl a
#K3559549. Commercial cola flavors are al so avail able from Tast emaker,
G nci nnat icor@antaigd igny apfarf 1Rsur 8boeti 2bnPPN §9085PFhe® AciFPtonpBnent

refers to i i ; t, C iput SS: t a is
added to ba é:r?cqg{t ef la\%ftsﬁr%% eZAPL&A%iS%Iz%%I{c?u%% ﬁalé?fgc%glﬂg&é%%r?g aci d,

phosphor i Crawi cbgrutc Grtbiprat | onsalhdier edd . ppifi 008 ] ofer eskadpihent t hReboha

trat, db i XI h hor j i.d (75% Rh - P ,
CI1Tic nel® (MR, BRSO 13t CErT VR { VD | PRBKFBat OB | s

KY), carang o (fﬁMOQneS?EhﬁéaimeﬁhlCag@b||N, is present at a
col aFl avor (SNO18976, I nt er nat i onal Fl avor sand Fragrances, Dayton, NJ),

sucr ose, Réblwrttrra!’%él@m,?ﬁ?eﬁ)r@ﬂaﬁww 01 PrA, t@ndlhl\mterso Wi@“cpﬁ’éeﬁflﬁate is
ol ended unlilodililed 07 RELEN S 18" HAlasE Vel (30-8AEheULESbU#Y cBan
I I t d e8 to 250

magneticstirring pldte. Frfty mll5 ers orthe concentrate are a
mL of car haitedswappin te Ghrpitetsd tiwempr Epavakl amafdindentcolReb A is

beverage. Fifty mlliliters of cola concentrate typical Lg contains fromO0.01
to 5 nL of'SHbsHhdt i CORESH- T Berabl %‘b%u?ool?@% Q¥ nLOYL 18P oPRBO § of

sucrose, poef el@ably: @ut RedOn 0i s abpaikeQ: 03t Jat BclcdRt Ball oReBE AL rhRI
every 50 to 100 g of sucrose, about 0.1 to about 0.5 g, and preferably
about 0.3 about 30 ppm to about 60 ppm. In one embodiment, Reb A is

present at a concentration of from about 35 ppm to about 50
ppm. In one embodiment, Reb A is present at a concentration
of from about 35 ppm to about 40 ppm. In one embodiment,
Reb A is present at a concentration of about 40 uM. In one
embodiment, Reb D is present at a concentration from about
20 ppm to about 100 ppm (from about 18 uM to about 88 uM),
and Reb C and/or Dulc A are each independently present at a
concentration of from about 100 ppm to about 600 ppm (from
about 105 uM to about 630 uM of Reb C; from about 127 uM to
about 760 uM of Dulc A). In certain embodiments, Reb D is
present at a concentration of from about 20 ppm to about 90
ppm. In one embodiment, Reb D is present at a concentration
of from about 20 ppm to about 80 ppm. In one embodiment,
Reb D is present at a concentration of from about 30 ppm to
about 80 ppm. In one embodiment, Reb D 1is present at a
concentration of from about 40 ppm to about 80 ppm. In one
embodiment, Reb D is present at a concentration of from
about 60 ppm to about 80 ppm. In one embodiment, Reb D is
used at a concentration of about 60 ppm or about 80 ppm. In
certain embodiments, Reb € and/or Dulc A are each

independently present at a concentration of from about 100



-39- g, of Reb C and/or Dulc A for every 50 to 100 g of sucrose, about
0.001 gto 0.1 g of citric acid, preferably about 0.005-0.1 g, 0.001 to 1 g
of caffeiwe20presenabl y about 0.01 to 0.1 g of caffei nePCO/UBWWO4R0Y of
caranel flavor, preferably about 0.05 to 1 g, 0.001 to about 10 nL of cola
flavor, preferably about 0.01 to about 2 nL. Reb A can be replaced by an
equal amount of Reb Din this cola congentrate. [0082] In certain

enbodi ments, the inproved food product, such as the cola beverage, e.g.,

COKE(r) o dRERY (dBoutcoft @ Ppma 1adesed aBidiinefc ,Sugas coanaysd baithe
prior art cola beverage. The nethod can be perforned such that the anount
of sugar redque exhatp denendenthy destsett salee? negscontrakienl af béverage is

reduced by .,at .le about_ 10% % ~30% _40%_ 5009 %  £0% .80% ,90% or
95% or fraobn(%uatbo%@ 6550t otoab%%?ggQ(a;ogoﬁpé‘]'t efrrha f{%e%&{?fordol?‘nlatdutﬁez%%éto

about 50%anBy¢s; iDubc nORe seci fégclenbaddapahdehheycolprdsever aget a
conprising a carbohydrate sweetener, Reb A or Reb D and},C Reb C and/or Dul c
A, cont ai FOTREPABEReCD 4REM RAPUE afd? oPPBUI T A2PERE stele FRBNELE

thereof, | ea%rﬁé@&ﬂﬁeé&{ffﬂe&ﬂ;eet ah%éﬁ%dlﬂﬁﬂctb? &roudh-Rf 1sHegEnkeAdyed to
mai ntai n the desired sweetness of the beverage by 10% 20% 30% 40% 50%

60% 70% BF4%er80%ator A5%onmenftreamisiboutie0%bbotabdG0 99%m.or In  one
alternativel .romtabo t SO%Jto about 70% , O course, .in,other tem%(%gi ment s,
t he anount® OOL]ﬁ'beéJr 'regﬁpre iy B a8t eabed t SOHFFPEFARG OBt Nt $7°70083]
Food produgdsutofidde.mr eseabolinventi am alnsl) draulde @ani sepréoed: paeduct s,

conprising a carbohydrate sweetener and at |east one of Reb A or Reb Din
conbi nat i CIPVEIH 1REE @ aifd/ BFODURBORE 82 Tstlr 61 ShRdts Ther @8t , TRnoRA

anount suffi.cie e nceg t et..aste o h b sypeet ener
wi t hout ex%ré%c%cflﬁlegﬁtgfnyﬁ%? f -téasgtlgo.lﬁ <yﬁvﬁi tr?al%?ogd %?%d%catqg{ a?gﬁ\%glgﬁaﬁno in
the art, sesssenty. atUaS.chiateaniratior?04f/ G267 1R 1IS2600/04 7207 abddL No.

6, 403, 142, and i ncl.ude dog B&’g’g’é cat foo%% rabbit, food, . and the Iikeh The
ani mal  f ootPbr B¥uctTal 8BC i FEVRGE EoGd prYiutt STHETUI RO Peedfhigeac
l'i vest ock, ; jugle e faly | Sre bb$ONat PhISorciingketi oGt herdh kgboh 280t her

enbodi ment, the ani mal” food product of the present invention is a solid
hypoal | er géhi to pebotibod50celpr ilsi myca ardrqbeattt + Rab conaafhsrpPoulei A or

protein fragments, wherein all of said canmponent is rtialldy hydrelyzed and
further coan’geri ggghRéLﬁl Ao é’l%ciéf &?\%‘?Sﬁ{z’gﬁb %Eaﬁd/%?n%%r%l%} é?e%é%%‘sorrers
thereof. lab&ettasn gnpodonestbsut Rel oA, uNReb 1B, @mel, eRBodCrand/,orrédl C A,

are each present in the aninmal food product in an_anmount as described above
for food PAHHMREs.Pybos4} | AbReeRBER neRECPRBEBREIabPERSENt 1n  the

beverage or drink at a concentration of about 150 uM, about
160 uM, about 170 uM, about 180 pM, about 190 uM, about 200
uM, about 210 uM, about 220 uM, about 230 uM, about 240 uM,
about 250 puM, about 260 uM, about 270 uM, about 280 uM,
about 290 uM, about 300 puM, about 310 uM, about 320 uM,
about 330 uM, about 340 uM, or about 350 uM. In one
embodiment, Reb C and/or Dulc A are each independently
present 1in the consumable of the present invention at a
concentration of about 360 uM, about 370 uM, about 380 uM,
about 390 uM, about 400 pM, about 410 uM, about 420 uM,
about 430 uM, about 440 pM, about 450 uM, about 460 uM,
about 470 uM, about 480 ugM, about 490 uM, about 500 uM,
about 510 uM, about 520 uM, about 530 uM, about 540 uM,
about 550 uM, about 560 uM, about 570 uM, about 580 uM,

about 590 uM, or about 600 uM. Useful concentrations of Reb



pharmaceutical conposition conprising a carbohydrate sweetener, Reb A and
a conpound of Fornula I, or a stereoisoner thereof. In one enbodi nent, the
consunablwO0i2811202847ar maceut i cal conposition conpri sing aPCaUsetpasade
sweetener and Reb A in conbination with Reb C and/or Dulc A, or

stereoi soners thereof. In one enbodi nent, the consunable is a

phar maceuti cal conposition conprising-&7carbohydrate sweetener, Reb D, and
a conmpound of Formula I, or a stereoisonmer thereof. In one enbodi nent, the
consunmabl & i sna thar pacerhbeal o odpaskt i O corPrpsésgna darEolnidmat es
sweetener and Reb D in conbination with Reb C and/ or

pulc. A ar
st er eoi sofdIAdL haPBofiM pPEf B caffosiif oﬁ?dar%p%ﬂbgdhﬁ%%ﬁi’i A0 HM-
corrpos! ti QUL m{rdrﬁié?ﬁ d%soroﬂ:{%lq a0d; nh Relbe Cbé‘@@fé?{;e Dyl CaAinRl of
stereoi somers thereof, and one or nore pharnmaceutically acceptable
exci pi ent sheThesssqitar imeenit ioal isoabostt R6As Waphehmed 390 f stMrubate

phar maceuti cal, dru co i ning Qne or nor tive agepts,that ert._a

bi ol ogi calsfé@fq”efgtc SlH’er %ﬁan“]\gmegtnne%%ee arcl)celrrﬁ?n%.’ T féepﬁ)ar narcagi%ti E(?(:E{I
conposi ti gy pnef efabiv fdi t hele COIPIUCISSIRNE OkwdRtenaet.i veénagenbshelat WO
2011/ 028671PCT/ US2010/ 047207 -41- exert a biol ogical effect. Such active
agents i nctwgsliventvacetti cAOMRTd S6%| OBPERl A§eRt s At RRVEORMIZALPvity

ot her than,t hance Suc L ent r n grithe art.
A
prepar ed acsasrligwgs t suprogedamnes dknownsynup he oar tit f compxasps e suggose

descri bed in_Rem ngton's Pharnmaceutical Sciences, Mack Publishing Co.,
Easton, Pand SRR i tEIRES such an active agent incl udes

bronphpdil 6”7? @H@rQ§ﬁ@6ﬁfﬁmnﬁptB@iS@Kﬁﬁ R@%¥ention is directed to a
nutritional suppl enments, | axati ves, anal gesi cs, anesthetics, antacids,

H2- r ecept onetamdgori s¢sharemtnahohieneswpess, tastiedi af r Reaf’la ddavedascs,
antitussives,. antinauseant antim crabj.al s, i rial ant hf.ungal s,
ant iviral %‘fékéx?)%c&dﬁlaan?g,ﬁ%ﬁ%i’-i rﬂ"fpe{:rﬁ*'rga]t%ﬁ? yadzigtéﬁi%g%&gn pt?/jr &t %téfs],o ,jléand
m xtures theceah. dri@ne eshpdigent, 4 heagbbhyé@ragentswestsaleact eBebr @m the
group consi sti ng of antipyretics and anal gesics i bug{jofen,

5 S

e.g.,
acet ani nophed; BELaSHIFIHOY XatT vRs, WBegEInpRERo TR Hal eRRPdCod Fodi um

sul fosucci gat ;A?p%?é:é% €SSANLS, Fdhnt HPNELEYNEeEo enhance the
phenyl propanol am ne, phenyl propanol am ne hydrochl oride, or caffeine;

ant aci di cssweey. , tcadtod umadar bohat e; canbphgdhatei cssweetener heoptyiditne;

antidiuretics, e.g., diphe yl at e hydroch] ori de; ents actiy i nst
f1atul ence‘?’dé\.l}@.l,tggfiJ rr@flg’ecod&'(r)ﬁatrﬁsgtreai M Ag8RTES 1R, 5%% ear"é%lfrgtrri %gt %r%%ra e;
psychophar pacolegi GaHarfasnt 8queldto NEloOPanbEet ; ospasiol Yéf Crebr csedat i ves,
e.g., phenobarbitol; antihyperkinetics, e.g., methyldopa or

net hyl phenPdateA .t rangen¢ i gepedimeqgt, Bboszddieidpidesis directed to a

nydr oXi ITeRLPRLATALESeRh-RAZNG! Nia7| BRSer AU ST BEI N C8o18 eyl 201,

chl orophenl? N ne Tal €ate, pyridam ne nmal eate, doxlam ne succi nate,

br onopheni eafippesiByeatdmipienylrtiaboxar nea ci sulafect chihor aoia i zdrrenk,

hydrochl ori de, pheniram ne mal eate, and “Pheni ndam ne taEt ratg; -42-
comprising a carbohydrate sweetener, Reb and, Reb C
and/or Dulc A, wherein Reb D and, Reb C and/or Dulc A, are
present in an amount effective to enhance the sweet taste
of the carbohydrate sweetener without exhibiting any off-
taste. In one embodiment, the amount of Reb D is less than
or equal to the amount of each of Reb C and Dulc A. In a
preferred embodiment, the cola beverage contains a reduced
amount of sugar but maintains substantially the original
level of sweet taste.

[0078] Cola beverages are prepared by mixing cola

concentrate with carbonated water. Typically about 50 mL of



decongestants, e. g., phenyl propanol am ne hydrochl ori de, phenyl ephri ne
hydr ochl ori de, pseudoephedri ne hydrochl ori de, pseudoephedrine sulfate,
phenyl pr oparoiizneeére bitartrate, and ephedrine; bet a-receprars2aoogieer s,
e.g., propanolol; agents for alcohol withdrawal, e.g., disulfiram
antitussives, e.g., benzocai ne, dext romet hor phan, dextronet hor phan
hydr obr om de, noscapi ne, carbetapent anes-

ci trat e, andchl ophedi anol hydr ochl ori de; fl uori ne suppl enents, e.g., sodium

fluoride; donealcaidiiRite€sis ablded! fracysd i Re of WdLAIMNKeLOKhtEPSt Eroid
suppl enents, e.g., prednisone or_ prednisol one; agents agai nst goiter
f or mat i onCodag. Copeerhratfe G abFopguFeRmIed abyi epixig i eolae, flavor,

phenyt0|n% %%Qfﬂm 5¥E¥nsa Qabﬁiﬁo%ﬁﬁigr f%klﬁ% itﬁl%%kﬁ% lé?e or

supplenents antlse tics, e.g., I'ni um ch orlde
acet am nophewe, da{m:pﬂqudacra,tm&p«recetemem Sl SAt ber geb; Dgasrterholmt&ﬁcﬂy@al

active agen eram de and fanotidi ne; various aIkaI0|ds e.g.
codei ne pﬁbéﬁhﬁt'e%r@odgr%éD%d??% c %P%?ﬁl% S suPppFRnefHt BR PEPLPFLCe

el ements, 4@ orSedicynchl-qy de, zinc chloride, calciumcarbonate,
magnesi um oxi de, and other alkali netal salts and alkali earth netal salts;
vitanins; l0&799xchangelaesithsyoe. grefels| eswoyr aither chol esaenohl depressant

and |i pi d- &%w%akqgﬁub%;ances antjarr %thn]CE%CY o N\ acetégﬁrocalnﬁf%ave a

and expectorants . 9., ualfeneS|n Ve stbsta

parti cul aralvyaluramﬂ%asamontrwﬁalncldﬁiea antlibaster | fbe ageR4 51 SHTH, asfor
ci profloxacin, ofloxacin,  and pefloxacin; antiepileptics such as
zoni sani d@&%&@rlﬁu dfer%t FBF%W%%l%% Ed agpyt TSI/ Tt 39T 3RE2E | abRERPT

anti bi oti gg;.s &l Chd 45050 80d ,68PRAIQSRAN | g3 s DSYLHOt FORIE ACLY Ve

subst ances suc as Cc OI’ pronmazi ne; active substances such as sul pyrine; and

agent s actdode agdilmstorsl cerse suehsas cenetilidbhe. | Airamot h&aseatakenent ,

the pharn%??%h%%%kl,O%RPSItlO%lggu%an Roure, Clifton, NJ
[0080] The acid component refers to an ingredient that
contributes sourness to the beverage and is added to
balance the flavor profile. Acids include malic acid,
citric acid, phosphoric acid or combinations thereof.
[0081] For example, the cola concentrate can prepared by
mixing phosphoric acid (75% Rhone-Poulenc), citric acid
(anhydrous, ADM, Decatur, IL), caffeine (Mallinckrodt,
Paris, KY), caramel Color (DS400, Sethness, Chicago, IL),
cola Flavor (SN018976, International Flavors and
Fragrances, Dayton, NJ), sucrose, Reb A or Reb D, Reb C
and/or Dulc A, and water. The concentrate is blended until
all ingredients are dissolved (30-40 minutes) using a
magnetic stirring plate. Fifty milliliters of the
concentrate are added to 250 mL of carbonated water to
complete the preparation of the cola beverage. Fifty
milliliters of cola concentrate typically contains from
0.01 to 5 mL of phosphoric acid, preferably about 0.01-1
mL, 0.1 to 100 g of sucrose, preferably about 1-10 g; about
0.03 g to 0.15 g of Reb A, for every 50 to 100 g of
sucrose, about 0.1 to about 0.5 g, and preferably about 0.3



-43- present invention conprises at |east one amino acid selected fromthe
group consisting of glycine, L-alanine, L-arginine, L-aspartic acid,

L- cysti newokeglaseam c aci d, Lglutam ne, L-histidine, L-IPSOIUSa€io0ne¢7207

L-1 euci ne, L-lysine, L-nethionine, L-ornithine, L-phenylalanine, L-proline,
Lserine, L-threonine, L-tryptophan, L-tyrosine, L-valine, creatine, and

m xtures thereof. [0086] The pharmceabical conpositions of the present
invention are adm nistered to a subject in any formsuitable to achieve

their intendedrpuwidose: Rneferahbylc hayevesr tdieempnmposi tbomds aneowhi ch
can be adm'ni stered buccall%?or orally. Alternatively, the pharmaceutica

conposi ti earmpene aAPWr - 1 n@shP Qpﬁ—a@ ofth &c kbt @cRC1E aRYCRRFARLY such

as a human, alth8u95|?t5|e i VGI’]BIQSI-TLI S04 | tS@decdafﬂelt}f‘e SOpkLRLLgd1 O her
sui tabl e animal s i ncludée catli nes el 1 nes, dogs, cats |vestock horses

cattle, shﬂﬁﬂn:a@doiheoluka. A wﬂiemafﬁeyn@pnpogﬂtnmn 5ayg uy@dcheaaeh

refers to a pharmaceuti cal osition_ that _suit bI for u a |nals.
Such vet o T RS ATG SR knbs | ot Redar - Qgog ot B0 AE

| nanot her eygbadiyent; hephappaeepibtal a68(L0S, b'lOI&'oS%J}ddiliﬂ ddosagekepnhor or al
admi ni stration, including pharmaceutically acceptable emul sions, solutions,

suspenS|onsnlsb$up§planédahwua@ egradddimousr tf t Rebabt ive %%h%oﬁﬁé§ t he
liquid dos(gg fq!nglnay contain inert diluents conmonly used in the art
such as HP1'E," water or other solvents, solubilizing agents and

emul sifierposwh as efdtaial C@hlﬁd)dlmélﬁm,opyheallm@‘mivecbt fkyd>d0@ncbdua:te,
et hyl acetate, benzgl al cohol , benzyl benzoate,.propyl ene glycol,
€d

1, 3- butyléﬁéﬂgl@%oF FRBEhPEVESREEN ¢,9 0 | nPhaPEiul aFPREBt EBndeed,
gr oundnut, ?ééq %ﬁhnﬂl'gf Hprco ggréﬁsaﬂ§ Qﬁk§)pr9&¥cgﬁ9!1cola
uryI WO

tetrahydrofu cohol et hyl ene gl ycol s

2011/02861&9@%&hﬁ20Iﬁh@4méﬂﬁod4¢an be performed such that the amount
of sugar required to maintain the desired sweetness of the
cola beverage is reduced by at least about 10%, 20%, 30%
40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about 60% to
about 99%, or alternatively from about 20% to about 50%.
Thus, in a more specific embodiment, the cola beverage
comprising a carbohydrate sweetener, Reb A or Reb D and,
Reb C and/or Dulc A, contains Reb A or Reb D and, Reb C
and/or Dulc A, or stereoisomers thereof, in an amount
sufficient to reduce the amount of sugar required to
maintain the desired sweetness of the beverage by 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about
60% to about 99%, or alternatively from about 30% to about
70%. Of course, in other embodiments, the amount of sugar
required may be decreased to differing extents.
[0083] Food products of the present invention also include
animal food products, comprising a carbohydrate sweetener
and at least one of Reb A or Reb D in combination with Reb
¢ and/or Dulc A, or stereoisomers thereof, in an amount
sufficient to enhance the sweet taste of the carbohydrate
sweetener without exhibiting any off-taste. Animal food

products are well known in the art, see, e.g., U.S. Patent



and fatty acid esters of sorbitan, and m xtures thereof. Suspensions, in
addition to the active conpounds, may contain suspendi ng agents as, for
exanpl e, wORloxyd28¢7¢d i sost earyl al cohol s, pol yoxyet hyl emre€TAasedo0gi20and
sorbitan esters, mcrocrystalline cellulose, alum num netahydroxide,
bentonite, agar-agar, and tragacanth, and m xtures thereof. [0088] The

phar maceuti cal conposition of the presént invention can be in the formof a
chewabl e tabl et. Chewable tablets are known in the art. See, e.g., US.

Pat ent Nosyo 4,685 P34 ANt 060 &sghteddwhteh Esodpcoapbiat €dolly
reference in its entirety. Any kind of nmedi canent mai be ,crrc;__gﬁ@'r neg ia t he
chewabl e talst etheprldtka ablyea aridicdantAPdoPIRdHET £48Pe, L %l tBP4nt
extracts 0 (o] iGg C ou - Mor |y, e aisns as
vitam n A%Drrvol(%‘{ab%rsn El%%\rjl%llu tq amgﬁgBl?g;élfl%g% ﬁl%é%%?gmyns%g \%f:st ar%ﬁgg%'

vi tam n E mingbry,i tgida, Kehinakenal apHafheexitinect sIsughoabeBokgrpdangntang
extracts, Sipchundaebo-tang extract nd El eut herococcus senti cosus.
extracts; Q)}Fegﬁﬁjd“%or&?fﬁoér%%%ﬁt a%fd&ﬁ%nﬂflﬁ??ﬂ%t &Vieet 8zi ne, © 36%1d

acet am nophgiha @siddihc Pheay! prepanol asmpe:isand cef yl pyfbdhshtm ehbker i de;
or gastrointestinal” agents such as dried al um num hydr oxi de gel _

donper i domegntsping| pragaiener PPt Aeagrenhydbeardnt e"‘lnlayoge 5@dAt ai ned
in the core. [008 The_ph Ut | 05 Li h ikRyent i on
can be an Or&Ty di s}snt%g?g{?%f c%%%géﬁlggﬁ.é@a?%e F%i %togl r%g't%i@%glth%‘a{l)bl ets
are known A ndrherapt .D Saed,e.Reh @ San®AventDlNas. A6, 368, 62%raed son@Ls, 029,
each of which is hereby incorporated by reference in |ts entiret 090]

1
The phar neleetteehl EBNEESTAISN FPIHE B Eserftet nhent n Rart® 'a}éﬁgs I
conposi ti o, s FOPPRISLNE 8 car hohydrate sueetenene RabmAl OFoBab 2ot Reb C
and/ or Dulc %\ or stereoisoners thereof. Nasal sprays are known in the art.
See, e.g.,il.& Rovemt No.dSsABHSBRbARIfdnrfaid pABluReEh A or Reb D and,

Reb C and/ c.A to a nasal,spra an reduce the i ence.qQf a
unpl easant %%@ﬁe associted \Me?lﬁogﬁ@gl&grrpos% ion 0 OQ%P%%%I sﬁrgay. ré[0091]
The phar megesth&atuCOBPDSI téSRp®S it ften pr esaipridivent i an carmhely delted

dosage form conprising a carbohydrate sweetener and_Reb A or_Reb D in
conbi nat i oAveRtENReh Red/for BEI%C A 6PYBPEPEoi SENEF ST Rt ect, &Hd & water

and/or sal ya, agt LYALed, RLLEDYeSGeNtor Al sai BUGh, 2BnENeHBYHABIR i
control | abPe“Fare"or  ef Fervescence. e effervescent conposition may
further coaprphermapbatieatut icoabbpiadbnve coopposnidg Eff erccesgEntdrate
pharmaceutical conpositions are known_i.n the art. .S e, 0. .S, t ent
No. 6,649, 38BECRRFERAS RTtoridol Bt E§ By "PEF-EPetd i ﬁ%]?scer?{nidyé)try.&?]hce

ef fervescept CoIPOSidd, Qb G Us@tkidbphar fRCedhiCalempéRtitlentar Y, the
horticultural, household, food, culinary, pesticidal, agricultural,
cosnetic, henbuuadae, imdust mharmagieaidisiong, COBRPERELBRer FORPHEL 1 2% 0r3 ng
applications., Fornqul ati gns_incarpo i ng ff to £ GFPQSI 1td

conpri si ngcﬁﬁBoﬁyg}ga Sh " e%% ,ﬁgﬁébhgka%d/ %EIBD%I CC%rK‘?b%gqu}%;toeﬁem sonledr gﬂ
thereof, cap futhereiraelddaecene Heras®. addint i aned adjbedntenand/ arhacti ve
i ngredi ents which can be chosen fromthose known in the art,. includin

flavors, diFPpermableol 6Fs,2 binfeTaceibicEd, SOFPREtEAPT dFSTRELGHERt
stabi i zer cafpBROALLEN weRictles andh nams ehf ehvesaeRhadi shntadanis ¢0092]

The phar nac conposition can be a fil mshaped or wafer-shaped
phar maceut aedl/occonpsiti ol, Suokh a dtidmcimpetror wWakgeoshapelreferred

har maceuti cal conposition can be conf.igured, for. exanpl . Ui ck
gi si nt egr atcioﬁ‘é’oﬁd%ﬁi“?t Pat é’ﬁ“afr&ar?ﬁur%el. li PR SEREY %Oéfrrsf)o%d‘?%fln%lné: kb

di si nt egr atyl NGy WiddH Npa el j 0kedf & seet upulle 3 M it estepeofsoséow y
di sintegrating adm nistration fornms, e.g., admnistration forns
di si nt egr atthegenift hi and pephod 6f 3mage pharmaceutically acceptable

excipients. These pharmaceutical compositions may be used
to formulate pharmaceutical drugs containing one or more
active agents that exert a biological effect other than
sweetness enhancement . The pharmaceutical composition

preferably further comprises one or more active agents that



-46- 15 mnutes. The indicated disintegration tinmes can be set to the
above- nenti oned ranges by using, for exanple, matrix-form ng polyners which
have di f fwoentl/@seiint egrating, or solubility, character PETIUS2010/Dk1287 by

m xi ng the correspondi ng pol yner conponents, the disintegration tine can be
adjusted. In addition, disintegrants are known which "draw' water into the
matrix and cause the matrix to burst ogén fromw thin. As a consequence,
certain enbodinents of the invention include such disintegrants for the

pur pose ofe,adjtustd ngitdieddicsilnt egraticon Sue®. ak@093] Suehabl eiactugel yners
for use in the fil mshaped or wafer-shaped pharnmaceutical conposition

i ncl ude ceatlanwesewddalatandsbipbPgiral| agrebRolthes. favipimLeytivity

pol yacryl a1,65,,. POLYYI RykLcBYrdAld niCel §UL9SG el er Sigetich ase etbyh

cel lul ose,” as we as polyvinyl alcohol, polyurethane, "pol ynet hacryl ates,
pol ymet hylkrmetrhaciyl| atée ard-tderi gagj vee.gnd copasl ynehysatesnb$ t Resk
aforenentioq?qﬁ§9h¥ners. %9094 dn certain gnbodimentsciu t he tgtal

t hi ckness R+ {4 1 P SRBp &L EFSs HaBb dPBh&NTREERT caF “Rombssi £ on
accor di ng g ddgidwerntoon s pief efab) YrSrdeRaipleq 1k naesprebedabhy 30
lamto 2 nm and with particular preference 0.1 nmto 1 mm The
pharnacemﬂqmﬂnqﬁqn%ﬁaphgﬁ@aﬁgytggal Sciences, Mack Publishing Co.,

round, oval ,elliptig, tri ul r pol n S b ey na
al so have Eaansyt(?rg’ung%d' sﬂ’%%e‘. a?bg‘g%j %ﬁggégﬁlgﬁ%bdﬁ%ﬁ% ,a"’h% hﬁé‘% ‘é‘?rré%éa&?i al
conposi ti oihe€pmde a wrondiase faarond at | ehaeRiraisng a amedihdatenti ners , agent
cont ai ned, a carbohydrate sweetener and Reb_A or ,Reb D in comhi nation with
Reb C and/®HtIf+oml or st 8YEBI SBHRRFS: t her edPFAFAVEScoat i| nGTPHFESSG rounds

the gum bage formujation. Praterallky, thepgoakkageeonpri semtdigdiiatls,50%

anticholinergics, antidiarrheals, demulcents, antitussives,
antinauseants, antimicrobials, antibacterials, antifungals,
antivirals, expectorants, anti-inflammatory agents,
antipyretics, and mixtures thereof. In one embodiment, the
active agent is selected from the group consisting of
antipyretics and analgesics, e.dg., ibuprofen,
acetaminophen, or aspirin; laxatives, e.g., phenolphthalein
dioctyl sodium sulfosuccinate; appetite depressants, e.g.,
amphetamines, phenylpropanolamine, phenylpropanolamine
hydrochloride, or caffeine; antacidics, e.g., calcium
carbonate; antiasthmatics, e.g., theophylline;
antidiuretics, e.g., diphenoxylate hydrochloride; agents
active against flatulence, e.g., gimethecon; migraine
agents, e.g., ergotaminetartrate; psychopharmacological
agents, e.g., haloperidol; spasmolytics or sedatives, e.g.,
phenobarbitol; antihyperkinetics, e.g., methyldopa or
methylphenidate; tranquilizers, e.g., benzodiazepines,
hydroxinmeprobramates or phenothiazines; antihistaminics,
e.g., astemizol, chloropheniramine maleate, pyridamine
maleate, doxlamine succinate, bromopheniramine maleate,
phenyltoloxamine citrate, chlorocyclizine hydrochloride,

pheniramine maleate, and phenindamine tartrate;



WO 2011/ 028671PCT/ US2010/ 047207 -47- by weight of the entire product. As
the center is chewed, the nedicanent or agent is released into the saliva.
For exanpWwe,2011/@867®Pat ent No. 6, 773, 716, which is incorpecaftsdotoes2onh by
reference inits entirety, discloses a suitable nmedi canent or agent
contained in a coating that surrounds a gum base fornmul ation. It has been
found that with respect to certain neddé@anents or agents that nay have an
astringent or bitter taste that by adding a sweet taste enhancing agent to

the for mildaidoeesthatsg muebhgpr e Palpilgifimiald onhytrekndbRgdEhe
medi canent, can be provided. In this regard, even_though the nedi canment in,
for exanpPeenvilephaider MEHATRAC B D tREPURCPRREr Hre ohVERsFREcradee, the

matri x us i-ng pr i i j-ncl udi

enhanci ng asene R T AP ot o b Ut e e besrnhie Perkarte.
propertiesand [ 8086HrThe; phbehaceatepdr cdnipadidrison ef.ot.he prepenvlohyenti on
can be in the formof an aerosol. The rosol. composition rther

conpri se 5ﬁ§?ﬁ§%eut$%ﬁllya38959i ag@’tégﬁéw _ol_cdﬁﬁ%sitioﬁggﬁﬁ 1kABW i n
the art. SemitRs@ividsS. Pateatdo, 5, 01t aatiiehi sher gbyti-BRetperphed, by

reference in its entirety. As a nonlimting exanple, an aerosol conposition
accor di ng dextieaeshesehan nisydr adeoonpreoseaninedi caprpetfpentpne

anount of rmaceut j cal | i - tan npre ca te
sweet ener scé‘tgé]%eﬁ\ or %é‘g D )gﬁlg%bk\eéghéﬂgﬁd/ o&ﬁgﬁg R,(groli@és't er e(%)?glgérérg%g

t her eof , anghpa dricotanpatd i . propeidmant {1soehdas aldbydr ohfikubie)ecasbon
propellant. [0097] In qone enbodi nent of the Eresent i nvention, the

phar maceutS-Galr dHPFGAG oS L5 ALEPFiRonafotbhpesteFend EXBRRpPESTEE -

”Utr't'OP%LngWP?§thQ%%nQaVbPQ Fredndesi &,ab) e & | RG99 b?%iéé? not
necessarily limted to, enteral nutrition products for treatneni of

nut riti ondlomeftiicint,, & raumecobehreine ©rodhlepdisrade, antnepidepbase, - 48-
hypert ensi on obqﬁit% and the_.like, toH%ronDte a%pl tﬁc ferfornance, nmuscl e
enhancenment” %o’ d% et ?O%%S|SBQ%H8'0?9F or F ¥ 6t OF %% Abbrisntsdeh as
phenyl ket aedtollyt pasipFlb@nt SUCAn st iO0al ef gL Mukatiyopgri@Ynganmt ai n
one or nore am no acids which have a bitter or netallic taste or

af t er t ast €L ISR MRS ds® i Hicl udeet aninapkenot 1PHRTPEANE 0NARHOESEent i al

am no aci ds. selg¢ _edtBE?[%bE?e Qégt'ﬁofr‘?@éééﬂﬁﬂ %fc 'Je”%%je%ht%f | gugi ne,
i sol euci ne,” histidine, Tysine,~nethionine, phenylalanine,”thréonin
t r ypt ophan,ogexrapsidee, arahdf ared t iding 00898t i dus oatkehbods reat gt hecsdeehet ast e
of the phosphate, codeine sulfate, or morphine; supplements for
trace elements, e.g., sodium chloride, zinc chloride,
calcium carbonate, magnesium oxide, and other alkali metal
salts and alkali earth metal salts; vitamins; ion-exchange
resins, e.g., cholestyramine; cholesterol-depressant and
lipid-lowering substances; antiarrhythmics, e.g., N-
acetylprocainamide; and expectorants, e.g., guaifenesin.
[0085] Active substances which have a particularly
unpleasant taste include antibacterial agents such as
ciprofloxacin, ofloxacin, and pefloxacin; antiepileptics
such as zonisamide; macrolide antibiotics such as
erythromycin; beta-lactam antibiotics such as penicillins
and cephalosporinsg; psychotropic active substances such as
chlorpromazine; active substances such as sulpyrine; and

agents active against wulcers, such as cimetidine. 1In

another embodiment, the pharmaceutical composition of the



pharmaceutical conposition or nutritional conposition of the present

i nvention is being enhanced by Reb A in conbination with Reb C and/or Dul c
A, or steweansdnes’s t hereof, by at |east about 10% 20%PC30%ER0140942050%
60% 70% 80% 90% or 95% or from about 60%to about 99% or
alternatively fromabout 20%to about 50% [0099] In one enbodinent,the
sweet taste of the pharnmaceutical conpdsSition or nutritional conposition of
the present invention is being enhanced by Reb D in conbination with Reb C
and/ or DulgreAenar sirereaniisonersotbetssd, by aflehetst aimutadse 26884.d30%
40% 50% 60% 70% _80% gg% or 95% or from a%out 60%to ﬁlf))ogt 99% or
al t er nat i VEIAPIHS6m BFIUt EP6%I P WbotP 895 119023019V ¥ U enbBAPrRERE! the
consumabl §, Qfrdihe ¥ eSRUsddMent i QNd S B SR Blhe hYOL NI EaROAPASLE] ON -
conpri sing a carbohydrate sweetener, Reb A and one or nore conpounds of
For nul a | glortaaigteor ebi 8opeidiher edf isiodeasiagount- kedeing ent-t@¥sénRance

the sweet _taste .of .the carbog S r+ M exhi bi t4i- an
off-taste,I"_(;rlnrﬁedr’ef-l TereiT t%égg%ghghgf aggﬁié&l%%%lgﬂ?%an&oﬂg&l}g%’t ozt he
anount of ®achef RekHZecomibd,c A-tiyperehemhodirentrostihe  constuadbhe,of the
present invention is a dental hygienic conposition, W

2011/ 0286 I iUs20 BRI AVZFPre$dhedEAr-i si ng a carbohydrate sweetener and
Reb A In COAYAlEA WrhRERCraRA0r Do 1St Q5201 BROTT Brblgheol. in
an amount sufficient t0 enhance the sweet taste of the carbohydrate

sweet ener imvdrgutorexhate t i agmamistofred to |a omebgabddi fent anyhe form

consunmabl e of the present inventjon.is a dental hygienic c sition,
conpri si ng®& EHohyEr af§d RS ehg?}rRernt[fnéa%éd e Lot eﬁor%gggr?ﬁgéﬁ‘géz of
Formul a |, h&@feeSt CEREI stikeo@ofis | Bnanwameuntcsuf be Ciagiti ntietefdance
the sweet taste of the carbohydrate sweetener. without exhibiting any

of f - t ast e. Pusrakey enbbdi wamtl 1vt-he AWML 1f t hehBr e PERTTRREENECOR is a
dental hyql SRS SOMROSHLY, 0Re COMESS NGraxGRLR0 e FieeLepgeandReb D

in conbi na Wi e and/or . or stereoisoners thereof, in an
amount sufdim¢i @imaD, eahancest ke Iswest, talstleowsh t tiee canbehydoat e sswekt ener

w t hout exhibiting any off-taste. In one enbodi nent, the ampunt, of Reb D is
| ess than Htt £8 t5e %D&ﬁWlBFHeaaifh@F F%‘blt(‘fﬂb}e DﬁP(’:mg\I:BSDéﬁ]tce]du €

hygi eni ¢ conppsid i ons1aneKknowngkn theArt 1andsikBeklidenobils ar @ dtetie,
necessarily limted to, toothpaSte, nouthwash, plaque rinse, dental floss,
dent al paisheepi everds E(bgchlake Amnl veferdngrivhecpinkesithobne asrbodiadent

t he dental._ hygienic_c osi t,jon comuise car-boh : te L+ In
anot her enBodf heént | rte%%%’ent%cf hygi é)nl}acmiaoér)?glgcsllctaa}lon %gﬁgélg%gé\gﬁorg%{aﬁan one

car bohydr atgi s3%Es enerfod N cebh ahtim@nbodiammiad,s .t he geshal hygieanirary
conposi tion conprises sucrose and corn syrup, or it conprises sucrose and
aspar t ane. CPOPABLY 1 PR it HEROWHDBRI tR$t3 Tt he consumabl e of the present

i nvention i[§0§7fo%rrrleti CRLPAUGt co &éirﬁ&n@, car hohydr atﬁjm&ﬁq@aﬁeb A
and one or nore corrpounas oﬂ For rru?gf)l, or a stereoisoner thereof. In
anot her enbodpoeit jothe densurmbl eligfuitche plesagpe | nZenti onfiog a cosnetic
product Cogg&igiggrgtfg£POhy9£%ESd§%8ete% %r%%%eﬁ%qcélﬁg acceptable
emulsions, solutions, suspensionsg, syrups, and elixirs. In
addition to the active compounds, the liquid dosage forms
may contain inert diluents commonly used in the art such
as, for example, water or other solvents, solubilizing
agents and emulsifiers such as ethyl alcohol, isopropyl
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethyl formamide, oils (in particular, cottonseed,

groundnut, corn, germ, olive, castor, and sesame oils),

glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols



-50- conmbination with Reb C and/or Dulc A, or stereoi soners thereof.

anot her

product cwoprigizegfia car bohydrate sweetener, Reb D and ®0&/USRO10D#ZE07

In

enbodi nent, the consumabl e of the present invention is a cosnetic

conpounds of Formula |I,or a stereoisoner thereof.Iln another enbodi nent, the
consunmabl e of the present invention is a cosnmetic product conprising a
carbohydrate sweetener and Reb D in cedBirnation with Reb C and/or Dul c A,

or

and fatty acid esters of sorbitan, and mixtures thereof.
Suspensions, in addition to the active compounds, wmay
contain suspending agents as, for example, ethoxylated
isostearyl alcohols, polyoxyethylene sorbitol and sorbitan
esters, microcrystalline cellulose, aluminum metahydroxide,
bentonite, agar-agar, and tragacanth, and mixtures thereof.
[0088] The pharmaceutical composition of the present
invention can be in the form of a chewable tablet. Chewable
tablets are known in the art. See, e.g., U.S. Patent Nos.
4,684,534 and 6,060,078, each of which is incorporated by
reference in its entirety. Any kind of medicament may be
contained in the chewable tablet, preferably a medicament
of bitter taste, natural plant extracts or other organic
compounds. More preferably, vitamins such as vitamin A,
vitamin B, vitamin B;, vitamin B;, vitamin Bg, vitamin C,
vitamin E and vitamin K; natural plant extracts such as
Sohgunjung-tang extracts, Sipchundaebo-tang extracts and
Eleutherococcus senticosus extracts; organic compounds such
as dimenhydrinate, meclazine, acetaminophen, aspirin,
phenylpropanolamine, and cetylpyridinium chloride; or
gastrointestinal agents such as dried aluminum hydroxide
gel, domperidone, soluble azulene, L-glutamine and
hydrotalcite may be contained in the core.

[0089] The pharmaceutical composition of the present
invention can be an orally disintegrating composition.
Orally disintegrating tablets are known in the art. GSee,
e.g., U.S. Patent Nos. 6,368,625 and 6,316,029, each of
which is hereby incorporated by reference in its entirety.
[0090] The pharmaceutical composition of the present
invention can be a nasal composition, comprising a
carbohydrate sweetener, Reb A or Reb D and, Reb C and/or
Dulc A, or stereoisomers thereof. Nasal sprays are known in

the art. See, e.g., U.S. Patent No. 6,187,332. Addition of



stereoi soners thereof. For exanple, but not by way of limtation, the
cosnetic product can be a face cream |lipstick,lip gloss,and the |ike.

O her suiwelba/weesposi tions of the invention include |i pChalSa9109¢2h7 as .
CHAPSTI CK or BURT' S BEESWAX Lip Balm further conprising Reb A or Reb D
and, Reb C and/or Dulc A or a stereoisoner thereof. [00102] The present
invention is also directed to various,-4@seful consunables conprising Reb A
or Reb D and, Reb C and/or Dulc A, or a stereoisomer thereof, described
above. [O®HR3]A |sr OREbeDbadidyeReb tdeapd senbullavant iten d snalsakcspdatyo a
food product conprising a carbohydrate sweeteper, Reb A, and one,or re
conpounds G P’t?%o’lﬂea e HXRELI 0 SR THRt 8T ntBNES eABBAFABAEY t he
present inQyuent iR ISnfidaetiesh b2 %hgoglgsgqog%%yc_onpri sing a carbohydrate
sweetener and Reb A in conbination wth Reb and/or Dulc A or a

st er eoi son03er€oe. phagmecembddiafent Gompres Prkxent offnveis onPirss@nEect ed
to a food jproduct conprising a_carbghydrafe sweet , ; one or
nor e conpolunrY(%&ojTonFo;Epn% a }Pg of asgﬁéﬁeo%éoosrﬁg\r%et higér%ﬁ)‘f ) Rﬁﬁmgﬁlegeﬁ%odlgnent,
t he presemdardyvigiiia®e | Swektecéedahd Rdéwol pPrrodred Conpii sbfBidation

car bohydrate sweetener and Reb D in conbination with Reb C and/or Dulc A
or a ster ébitdbrReP t ReP@SY 011 PWhfe RnbBdi FEFEEALFEMeSSd k. iand a

SUbStan“iﬂéﬁégréﬁafgr(g$f¥$§”ghgiy§ﬂgéd@?f@%@@écéﬂ@”gréé&le, such as

one having a controllable rate of effervescence. The
effervescent composition may further comprise a
pharmaceutically active compound . Effervescent

pharmaceutical compositions are known in the art. See,
e.g., U.S. Patent No. 6,649,186, which is incorporated by
reference in its entirety. The effervescent composition can
be used in pharmaceutical, veterinary, horticultural,
household, food, culinary, pesticidal, agricultural,
cosmetic, herbicidal, industrial, cleansing, confectionery
and flavoring applications. Formulations incorporating the
effervescent composition comprising Reb A or Reb D and, Reb
C and/or Dulc A, or stereoisomers thereof, can further
include one or more additional adjuvants and/or active
ingredients which can be chosen from those known in the
art, including flavors, diluents, colors, binders, filler,
surfactant, disintegrant, stabilizer, compaction wvehicles,
and non-effervescent disintegrants.

[0092] The pharmaceutical composition can be a film-shaped
or wafer-shaped pharmaceutical composition. Such a film-
shaped or wafer-shaped pharmaceutical composition can be
configured, for example, as quickly disintegrating
administration forms, e.g., administration . forms
disintegrating within a period of 1 second up to 3 minutes,
or as slowly disintegrating administration forms, e.g.,

administration forms disintegrating within a period of 3 to



conpounds of Formula I, such as rebaudi oside C and dul cosi de A,

r ebaudi osi de A, and rebaudi oside D, and stereoi soners thereof. In one
enbodi merwg 20h28@od product conprises a conposition com€TAiSRoIg/oeRseEnti ally
of a carbohydrate sweetener, at |east one of 'rebaudi oside A or

r ebaudi osi de D, and rebaudi oside C and/or dul coside A or stereoisoners
thereof. Preferably, the food product -#é6-one which exhibits a sweet taste
(i.e., inherently contains a carbohydrate sweetener) and/or to which a

car bohydr atse wswweetsaner Thas ibedraadde i shhe: dpat iproduthesormphi Ses Keb A or
Reb D and, Reb C and/or Dulc A or a stereoisoner thereof, in an apount

suf fi ci enttQ o EharfPtad s st'@RdThoRY extt¥ i ngt@h of¥2FRite,

wherein theamount qfi Beb A ig1laessthan ghiequal tg,the amyntrefegach of
Reb C or %ﬁ‘l c A In 3#§eerrbocki)i rre&ﬁt, St he armant of Re% Dis |less thgn or

equal to tdisiaregmatdhoeachrofs®RebbT by Duladhaxacsasisftiicscar Bbkygdr ab¥
sweet ener s .have been descri bed ab Speci fi ¢ food Cproduct in Wn|: Q an

enhanced W&t aste’Ts d88FF88P?ﬁ§?B%e, BT YAEE not“TH e

e ‘0, cakeés,

cooki es, canrfiegldananices, sueB ascgandiws, gavmsanrd.chogel at eadicieans,
icing, ice cream pies and breads. Specific food products which are,
bever ages difdinfeeradis diksroyni veschnddsensr vBtgt dinkshe spektsXdri nks

such as g’é}q?fgg%gj EOLT Gfac£85cd C%gr%%asog&ql % G CONAUY 16, beyer ages and

KooL- Al n certain aspects, the present Invention provides
met hods ansbreempesidd, onsefoaienabiodg mené st cofpr epar el rooarsuimabl énpilodact s,
such as food_and Ph,ar maceut.i cal (grodugktas, which retain a.,desired sweetness

but cont aiSHTonet SRS a £/F boh{r aPHTBREE erfdr, IR EE'SughPS and

in some capes fMatadPrigg. [00105] The follow ng exanples are
illustrative, but not Iimting, of the conpounds, conpositions, and nethods

of -52- tHOH3dseduinvkhei aneSpotlameasodion cutd onsaflde alapnashensdoprt he
vari ety of ndi ti_ons. an arameters,no L% : unt e in hnhcal
t her apy ar‘n"'c?cfovﬁﬁ SR o g?oﬁlgcfegktlﬁgée s%? é’e/%i@?(%gt %temg@t%el nc\%lhg\{/lv %%et hi s
di scl osur elearieraditiig] t he gpiyringhnd scepechiblt he i twedt i on. MOWROLOG] Reb
A, Reb D, Reb C, and Dulc A can be purchased_from Chromadex, CA Exanple 1
polyacrylates, polyvinyl pyrrolidone, cellulose ethers,
such as ethyl cellulose, as well as polyvinyl alcohol,
polyurethane, polymethacrylates, polymethyl methacrylates
and derivatives and copolymerisates of the aforementioned
polymers.
[0094] In certain embodiments, the total thickness of the

film-shaped or wafer-shaped pharmaceutical composition
according to the invention is preferably 5 pm up to 10 mm,

preferably 30 pm to 2 mm, and with particular préference
0.1 mm to 1 mm. The pharmaceutical preparations may be
round, oval, elliptic, triangular, quadrangular or
polygonal shape, but they may also have any rounded shape.

[0095] In one embodiment, the pharmaceutical composition
can be a gum base formulation comprising a medicament or
agent contained, a carbohydrate sweetener and Reb A or Reb
D in combination with Reb C and/or Dulc A, or stereoisomers
thereof, in a coating that surrounds the gum base

formulation. Preferably, the coating comprises at least 50%



[ 00107] The sweetness enhancing effect of 300 AM Reb C (Chromadex, CA;
purity 94.9% 2.9% inpurities other than water) on 5 % (w v-9% sucrose
sol uti on we0av@EeBwat ed i n a doubl e-blind controll ed tesPCTasuo0e07
according to the foll owi ng protocol. Three products were eval uated by
trained judges as follows: high concentration sucrose (7% wv) |ow
concentration sucrose (5% wv) |ow coddentration sucrose + sweet ness
enhancer (test conmpound) [00108] The products were eval uated using a
sequent i albynmomnattlet t est theotetmlre Spbpdetts. wase thievarertttareei sarpbwedt o

eval uate. Each subject was directed to swirl the first,sanple. in his_or her
mout h for W% BeEshasctexp&ctdH e the ]iee\r,rteiarsf ah?)%% :;Cﬁ’teonga]ceﬂ%%ar gogup,
and t hen ae%c%fﬁgﬁé,heu.sg\’.eetp%%%%tl niensit y7of 71 be sampie. i Fhenkai-gBshtrdwas

rated on a score card by marking a nunerical value along a scale fromO to
8h(eag., (heraioneby 2 refelrieghe, ih =igef entieety, = didqlagasony) SUESRPORI ng

t he deci sion. regardi ng the sweetness intensjit upj e I ucgted to
rinse jthei“?edrfo er\lcijﬁ t‘%f VBT BT ant %%}?é@nllgh% é?%?ﬁ?% gfﬁ%tvg{dgfgg?gét en
were gi vergumsphtedrerackatsoho dteamnse bben WOund that with respect

2011/ 028671PCT/ US2010/ 047207 -53- pal ate. A peri od of 10 m nut esel apsed

bet ween priezenfafFehs ofMSEaERTSANS| e 0 rRAERESt h&IF5t ediFal PATFuedle of
residual t Pir?t%%x‘?@t Sr é};f@&@f‘dt%%' SLNAS Bﬁ}enad?ciﬁ%nbedsﬁé@t evaleat ed as
a proce il all t

above and the s ure was followed unt ree products were

eval uat ed. erSsapt engr esemitat iton wase r firdonilagd aro avidiaf oldemugh  more

resentation bias. . . . .
P pé&ata e formulation, including the medicament, can be

provided. In this regard, even though the medicament in,
for example, its powder form may be bitter or have an
offensive taste, the matrix used as the coating of the
present invention, including the enhancing agent, will
afford a product having acceptable medicinal properties.
[0096] The pharmaceutical composition of the present
invention can be in the form of an aerosol. The aerosol
composition may further comprise pharmaceutically active
agent. Aerosol compositions are known in the art. See,
e.g., U.S. Patent No. 5,011,678, which is hereby
incorporated by reference in its entirety. As a nonlimiting
example, an aerosol composition according to the present
invention may comprise a wmedically effective amount of a
pharmaceutically active substance, one or more carbohydrate
sweeteners, Reb A or Reb D and, Reb C and/or Dulc A, or
stereoisomers thereof, and a biocompatible propellant, such
as a (hydro/fluoro)carbon propellant.

[0097] In one embodiment of the present invention, the
pharmaceutical composition is a nutritional composition.
Examples of nutritional compositions having an undesirable
taste include, but are not necessarily limited to, enteral
nutrition products for treatment of nutritional deficit,

trauma, surgery, Crohn's disease, renal disease,



[ 00109] To participate in the sensory panel, judges or subjects were chosen
froman expert taste panel. These subjects were screened for taste acuity
and wer e wopanneadsé’m eval uati ng sol utions using the sip &0/GSpIH/0gT20T oCol
and were trained in using a rating ballot. The nunber of judges who
participated in the study was 20. The fenal e subjects were all non-pregnant
and all volunteers were of <55 years o#8age wth no history of allergy to
sucrose. Judges were asked to execute an informed consent form [00110]
Speci fi caldypertthe fidd,0WoBgsi Bgt raied | ene Weikegi vien taronfeeq udgbsetPhease
take a sip of water. Carefully take the cap off the sanBI cup placed in
front of RRELoTMRNag, r Pupgte 3 NISECENGAL afl RPN ?ﬁé % Phto the

cup provi qﬁlqjortrpe 13338550t hgtll’é 1RSIy Qfichh€ $WeRldifa%k forf/i8 Samphe.

Pl ease evaluate the sanple f the intensity of the sweet flavor and put a
vertical nmdkienultdrg nsober rutati tiesialdeSermbest tdres | megnsientaiRi negeyour

mouth with the water provided and spit into the discard cu Use, crackers
provi ded t?F cleahs8Mydtr aﬁ&faaat é”r}b]_éﬁ‘srgr}éa‘é?/aﬁugﬁ%ﬁﬁrt he n@%g]s}ﬁr%l te:.asf&le
SVEETNESS (12345648 NaneSl ighirPefaiide StiamgVerinciudeng bW are not
2011/ 028671PCT/ US2010/ 047207 -54- [00111] If any other flavor was present

in the sarplre gase. deseridesential easing n3eigsursemrtagdiiPseléfal
S P SO ML e 200 Ul HAChSig oL deblhcptabave @

histidine, 1lysine, wmethionine, phenylalanine, threonine,
tryptophan, tyrosine, and valine.

[0098] 1In one embodiment, the sweet taste of the
pharmaceutical composition or nutritional composition of
the present invention is being enhanced by Reb A in
combination with Reb C and/or Dulc A, or stereoisomers
thereof, by at least about 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, or 95%, or from about 60% to about 99%, or
alternatively from about 20% to about 50%.

[0099] In one embodiment, the sweet taste of the
pharmaceutical composition or nutritional composition of
the present invention is being enhanced by Reb D in
combination with Reb € and/or Dulc A, or stereoisomers
thereof, by at least about 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, or 95%, or from about 60% to about 99%, or
alternatively from about 20% to about 50%.

[00100] In one embodiment, the consumable of the present
invention is a dental hygienic composition, comprising a
carbohydrate sweetener, Reb A, and one or more compounds of
Formula I, or a stereoisomer thereof, in an amount
sufficient to enhance the sweet taste of the carbohydrate
sweetener without exhibiting any off-taste, and wherein the
amount of Reb A is less than or equal to the amount of each
of Reb C or Dulc A. In one embodiment, the consumable of

the present invention is a dental hygienic composition,



[00112] The results of this test are presented in FIG 1. As can be seen
fromFIG 1, the judges found that the sweetness of a solution of 5%

(W v-% swonrosi@28¢71conbi nati on with 300 AM of Reb C wasPcmdisgetiomgroshabl e
fromthat of a 7% (wv-% sucrose solution. This is an effect that is

equi valent to a standard industry goal for sweetness enhancenent. Exanple 2
[00113] The sweet ness enhanci ng effect48f 300 AM Reb C on 5% (W v-%
fructose solution was evaluated in a double-blind controlled test as

descri bed dompgpianple la Thearleshydmsatodf t kiweettesierar eapdesdigled Pn FLG 2.

As can be seen fromFIG, 2, the judg\e%ﬁf oun’ig ﬁ]hat t he sweetness of a
sol uti on GWHIAAPY WiFRctRER ih E8PRat POncwith 880 AMPOFOREE™C Ras

close to that Qff a %W ¥dlnd r 46t O5€1 SO Ut b 0Bnn &t Dt Re 351008 14hsThe
taste of a 250 AM Reb C sol ution was evaluated by a test group having five

(5) subj ecifs ekef clarbahyEeteeswdrtiadr Bubheets exdridisdegermad ®ffh 2
cups, each caontaining 10

m _.of .either 2 t ti wat er
(room ter‘rﬁ'ear%tt%re -5 c&ﬁkb&‘?tlé“e&rt't htel%ga?p%]nelS’gpﬂv?/grl\egangtE r%eﬂ/éjeakjggs'tg%tt he
subj ect s utidn@fder ikhes t @shraduljerienier ecapkedttionsi promgstisinal b of
the 10 mM fromthe first cup, swsh the liquid in their oral cavity, .and
expect or at@ TRy atifh, SHHRERS s Rhe? r Bt AR vPYoPBES| FOMPPHIMASL 8F. Soon

thereafter onient 5.0 t hg,1SBCONE it W1 erd¥2, in an amount
011 oobe B RS0 6 035903 oS sanpled i n the sane manner. Then,

subj ect s weufef askatk t bockubsaceheclswesveet ot asite tal Shaploagboby drtigot
sweet, to describe the alitative taste profile of .t gs§grrpl € aviO g a

det ect abl SYSREFICH | bkt s SPHRETIYT i d&itY £ i 84Tt héS55npl e IJl(:ontgll ni ng
Reb C and gayvsaidend ol kaw nesoualddiat i ¥e tasd epdesent ptimmgit iSubj €t a

1: Metallic, not sweet,;

dental hygienic composition, comprising a carbohydrate
sweetener and Reb D in combination with Reb C and/or Dulc
A, or stereoisomers thereof, in an amount sufficient to
enhance the sweet taste of the carbohydrate sweetener
without exhibiting any off-taste. In one embodiment, the
amount of Reb D is less than or equal to the amount of each
of Reb C or Dulc A. Dental hygienic compositions are known
in the art and include, but are not necessarily limited to,
toothpaste, mouthwash, plague rinse, dental floss, dental
pain relievers (such as Anesor™), and the 1like. In one
embodiment, the dental hygienic composition comprises one
carbohydrate sweetener. In another embodiment, the dental
hygienic composition comprises more than one carbohydrate
sweetener. In certain embodiments, the dental hYgienic
composition comprises sucrose and corn syrup, or it
comprises sucrose and aspartame.

[00101] In another embodiment, the consumable of the present
invention is a cosmetic product comprising a carbohydrate
sweetener, Reb A and one or more compounds of Formula I, or
a stereoilsomer thereof. In another embodiment, the
consumable of the present invention is a cosmetic product

comprising a carbohydrate sweetener and Reb A in



Subj ect 2: Aversive ("Nasty"); Subject 3:Slight sweet, astringent; Subject
4: Faintly sweet; and Subject 5:Slight sweet/licorice. [00115] The taste of
250 pM armio200/q2847Reb C sol uti ons were eval uated as f ol lPOmaISRy10@TOher t est
group having four (4) subjects as follows: 10 m solutions of 250 and 300
/[ITMReb Cin water were sanpled by four subjects who were asked to report
their qualitative taste experience of -bRe sol uti ons. Subjects were aware of
the sanple contents but had no previous exposure to Reb C nor were they

gi ven any caaitialatswggent thn RéoutC expé¢bed bast eA t hatr cetikdebnsbuense
their report. The subjects have the fol | owm ngsﬂual itative taste

descri pti ¢ieresfhj edf? 120851K coRELRELEERENs biEt eFORAUMBPLFI cBFi cBhe

Subj ect  2:,,Bth rcongeptatdpns; Di td ercanfdofc | i 5pEaG8: SHBhEEL s BhgBokh
concentrations bitter and/or licorice; and Subject 4: Both concentrations
bi tter and/aobdhiycEitee. swoetpier 4 R§D0D16hdTeaes weetreiss ephp@eidg eff ect

of 300 pM_Reb on 8% (W v-%_ sugras lution | uat.ed |
doubl e- bl iﬂr?)dm}:uo roffed Test aacc%%ﬁ?:%a%?(agﬁ%ke pt?%%@e%f.e delglcri %Ielgtlhﬁr
Exanpl e l.emRiinesit t sté tdunsunestl car&f presentessdmt FiGvedtida cian bhe seen

fromFI G 3, the judges found that the

cosmetic product comprising a carbohydrate sweetener and
Reb D in combination with Reb C and/or Dulc A, or
stereoisomers thereof. For example, but not by way of
limitation, the cosmetic product can be a face cream,
lipstick, lip gloss, and the 1like. Other =suitable
compositions of the invention include 1lip balm, such as
CHAPSTICK OTr BURT'S BEESWAX Lip Balm, further comprising Reb A
or Reb D and, Reb C and/or Dulc A, or a stereocisomer
thereof.

[00102] The present invention is also directed to various,
useful consumables comprising Reb A or Reb D and, Reb C
and/or Dulc A, or a stereoisomer thereof, described above.
[00103] In one embodiment, the present invention is directed
to a food product comprising a carbohydrate sweetener, Reb
A, and one or more compounds of Formula T, or a
stereoisomer thereof. In one embodiment, the present
invention is directed to a food product comprising a
carbohydrate sweetener and Reb A in combination with Reb C
and/or Dulc A, or a stereoisomer thereof. In one
embodiment, the present invention is directed to a food
product comprising a carbohydrate sweetener, Reb D, and one
or more compounds of Formula I, or a stereoisomer thereof.
In one embodiment, the present invention is directed to a
food product comprising a carbohydrate sweetener and Reb D
in combination with Reb C and/or Dulc A, or a stereoisomer
thereof. In one embodiment, the food product is

substantially free of diterpene glycosides other than



-56- sweetness of a solution of 8% w v-% sucrose in conbination with 300 pM
of Reb C was close to that of an 11% (w v-% sucrose solution. Exanple 5
[00117] TWe 28wee8¢tess enhanci ng effect of 150 pM Reb C ®OTRZR(M0¥7299
sucrose solution was evaluated in a double-blind controlled test according
to the procedure described in Exanple 1. The results of this test are
presented in FIG 4. As can be seen frémFIG 4, the judges found that the
sweet ness of a solution of 8% (W v-9% sucrose in conbination with 150 pM of
Reb C was deetpmeernist hatf of FoheuBs (] v- Haickucresse sobandiorsighel t@at anfl an
11% (w v-% _sucrose solutiagn. The jgf?an sweet ness intensitg(asco es of .this

test for 1G9y ducr JPRHARS g% vV og TSRRYIERSERF ut Pon @PEh 150

PM Reb C, and-ebh%dndl e WnSHes 051 §0bHEI @mbaRligent30,t1fs 1Boo@ngrbafbt
respectively. Exanple 6 [00118] The sweet ness enhanci gg_effect of 300 pM
Reb C ( ChrasmgebeesCA; a purdampogd tgun 2. 9ohs hpufid | eSS6EREA LAY vt er P in

i ced tea havi,ng 10.39% - 99 _high,.fructgse r'NeS) ECS) uj.yal ent
to the sWeceatrrlloeo_(s%sy |rn?teen5|é‘%g% En’ 8%?(&%\%5% %ﬁ%rgge%égﬁiﬁioon dv(elglgzge\kl)gl uat ed
in a doublegidicdb<iond ro) | addt estbanehiducitded @ceaaddbng dud ddeel deol A pwomg

protocol. Three products were evaluated by trained judges as follows: high
concent r atS{ ¥ 4PCSVCE 2PRFTFUL - eHE?@%F%ﬁiyt o t0%04 g‘ﬁf&‘?‘g‘écét sbf ufPl'en) °

I ow concenfyati 00 hIEGD £1Q. IRAV Vea8a¥i Val.ent L% s uchRESi S9! |t i on)
carbohydrate sweetener) and/or to which a carbohydrate
sweetener has been added. The food product comprises Reb A
or Reb D and, Reb C and/or Dulc A, or a stereoisomer
thereof, in an amount sufficient to enhance the sweet taste
without exhibiting an off-taste, wherein the amount of Reb
A is less than or equal to the amount of each of Reb C or
Dulc A. In one embodiment, the amount of Reb D is less than
or equal to the amount of each of Reb C or Dulc A. Specific
carbohydrate sweeteners have been described above. Specific
food products in which an enhanced sweet taste is desired
include, but are not limited to, cakes, cookies,
confectionaries, such as candies, gums and chocolates,
creams, icing, ice cream, pies and breads. Specific food
products which are beverages include soft drinks, Jjuices
and other fruit drinks, sports drinks such as GNKRADﬁi
coffee, teas, iced teas, cola, alcoholic beverages and KooL-
AID .

[00104] In certain aspects, the present invention provides
methods and compositions for enabling one to prepare
consumable products, such as food and pharmaceutical
products, which retain a desired sweetness but contain
lower amounts of a carbohydrate sweetener, such as sugar,
and in some cases fewer calories.

[00105] The following examples are 1llustrative, but not

limiting, of the compounds, compositions, and methods of



WO 2011/ 028671PCT/ US2010/ 047207 -57- | ow concentration HFCS + sweet ness
enhancer (test conpound) [00119] The products were evaluated using a
sequent i avoronAdBE1t est prot ocol. Subjects were given tRCEAS2AMU728ANMPI] €S
to eval uate. Each subject was directed to taste and swal | ow each sanpl e and
then assess the sweetness intensity of the sanple. The intensity was rated
on a score card by marking a nunerical-52al ue along a scale from0O to 8
(e.g., 0 =none, 2 =slight, 4 = definite, 8 = very strong). Follow ng the
deci si on regar digweddiec sweptwesisi bt ensgtyt alslbj echsdwet eat hshsuct eddt o
vigorously rinse their mouth wth water. Subjects then were given unsalted
crackers taslaftedisds hefpathe e Vaxisdy o8fof CaAHE IR s aadapggﬁaﬁ‘@{:%ﬁn

pr esent at ir%]:%naqf&fa%tﬁ AR 0 fRAUCE; fDea POt 4 Aby | Hiddlenes ®f Resi dual

taste effects. second sanple was then presented and eval uated as_above
and the satevignocedur e thasef okkohdddunin| ¢ tdwtee ipy oduics wérethis
eval uat ed. . Sanpl e presentati on. was random zed. to avqi d order of

present at i bif %ﬁéﬂpe[ 00159] Yo BaPt | c‘%ﬁat P the ggﬁsorsycoﬁjéenel?fj USBSS or
subj ects wafehiesen from an expert taste panel. These subjects were
screened for taste acuity and were trained in evaluating solutions using

the sip antP&H&] Bebt dool ReldDuerkeh r @i né@d PWst n§ €3t PAgPB&CP8ESThe

nunber of f'rucgngecshm &)e%{ti&} pated in the study was 20. The fenal e subjects
were all non-pr egnanaf and all volunteers were of <55 years of age with no
history of allergy to sucrose. Judges were asked to execute an inforned

consent form 00121] Specifically, the follow ng instructions were given
to the j udiEmP se take a sip of water. Carefully take the cap off the

sanpl e cuprdpeedrha fEQBLeREsyOlenmim-alf swaldew bie saopl ey tmhaen assess
the intensity of the sweetness of the sanple. Please evaluate the sanple
for the WTROIMAP2E67 CRCT/RISZON0/ 047267 -589% impurities other than

water) on 5 % (w/v-%) sucrose solution was evaluated in a
double-blind controlled test conducted according to the
following protocol. Three products were evaluated by

trained judges as follows:
e high concentration sucrose (7% w/V)
e low concentration sucrose (5% w/v)

e low concentration sucrose + sweetness enhancer
(test compound)
[00108] The products were evaluated using a sequential
monadic test protocol. Subjects were given three samples to
evaluate. Each subject was directed to swirl the first
sample in his or her mouth for 3-5 seconds, expectorate the
entire sample into a discard cup, and then assess the
sweetness intensity of the sample. The intensity was rated
on a score card by marking a numerical value along a scale
from 0 to 8 (e.g., 0 = none, 2 = slight, 4 = definite, 8 =
very strong) . Following the decision regarding the
sweetness intensity, subjects were instructed to rinse
their mouth with water and spit in the discard cup.

Subjects then were given unsalted crackers to cleanse the



intensity of the sweet flavor and put a vertical mark on the nunber that
best describes the intensity. Rinse your mouth with the water provided and
spit int ovoRlelidiz8@ard cup. Use crackers provided to cl ea3aSgan4pat at e
before evaluating the next sanple. SWEETNESS 012345678

NoneSl i ght DefiniteStrongVery Strong [00122] |f any other flavor was present
in the sanple please describe it. Pleasé-rinse your nmouth again several
times and have sone nore water and unsalted crackers. You will now have a
rest peri ghiefcel0 manut gerielor eofou wol | héngtesn théapsxd sabpteeen
[00123] The results of this test are presented in_FIG can Q geen
from FI G BFessmEgtdages undadat IHP LectPestedrcq stﬁUBﬁ 6F-18:39%

(W v-9% HRCZ (b(ymbﬁatr'e%rld\ﬂatlh 300 AML¢f cRel . C Masctpdistdigpiishahke from

that of a %% (Wv-9% HFCS solution (equivalent to the sweetness
intensity wferan A6 sniceds easd| uevahyatwl saiss @bosfef ecand hath¢s 84UFval ent

to a standard | dustr et ne enhanc 7 24
The sweet r@%’é: ‘%aggge?#%]cfo Olﬁmﬂ\f Du?ng ?gr omaggégméﬁ p([)'rglgtéy ]94%
3% i mpuri tdes ey, t hampiat e@re@ér&%t(l\zdnv Uhssuchogensakdt i ap wasoid

eval uated in a doubl e- bI|nd controlled test according to the procedure
descri bed dnieEx anplrresentid s HiaS of this test are present ed in FIG 6.

B CoT e RO A0 L SecBe i) e (Ui, et nese o

approaChEdehﬁ&ﬂQi arEl%hosen from an expert taste panel. These
subjects were screened for taste acuity and were trained in
evaluating solutions using the sip and spit protocol and
were trained in using a rating ballot. The number of judges
who participated in the study was 20. The female subjects
were all non-pregnant and all volunteers were of <55 years
of age with no history of allergy to sucrose. Judges were
asked to execute an informed consent form. '
[00110] Specifically, the following instructions were given
to the judges: Please take a sip of water. Carefully take
the cap off the sample cup placed in front of you. Sip,
swirl for 3-5 seconds, and then spit the sample into the
cup provided, then assess the intensity of the sweetness of
the sample. Please evaluate the sample for the intensity of
the sweet flavor and put a vertical mark on the number that
best describes the intensity. Rinse your mouth with the
water provided and spit into the discard cup. Use crackers

provided to cleanse your palate before evaluating the next

sample.
SWEETNESS

| | | | | | | | |

| | | | i | 1 | |
0 1 2 3 4 5 6 7 8
None S1light Definite Strong Very



WO 2011/ 028671PCT/ US2010/ 047207 -59- (w v-9% sucrose sol ution. The nean

sweet ness intensity scores of this test for 8% (wWv-% sucrose solution, 8%
(Wv-9 swores@28@iiution with 300 pMDulc A and 11% (WPCHUSSUONGRET
solution were 5.0, 6.3. and 6.7, respectively. No off-tastes were detected.
Exanpl e 8 [00125] The sweet ness enhancing effect of 300 AMDulc A on 5%
(Wv-9 sucrose solution was eval uat ed5dn a double-blind controlled test
according to the procedure described in Exanple 1. The results of this test
are presentead i FrGiny. oAsecaflbeoseeasf poas€ht i, thhespudyespiioand t hat

t he sweetness of a solutiaon of 5% (wv-9% sucrose in .conbination wth 300
AM of Dul degdihcevEt: t hatl 665 7RI ¥9/%%' %Bgﬁsé‘gsa&rht‘f’%%?r apl'e=9

[00126] Thg, sweetdessmenhdne Neh&dd esha 0hin300tpM Reb kel .i cedoti eaihavi ng
8% (W v-% sucrose was evaluated in a double-blind controlled test as

dAgscri bgd iow Ehavpl @ 6redhepessolt sobf 1Phiminusts dpefpresepted'ihl FPE 8.
can be seen from Fl 8, the judges found that the sweetness of a

sol uti on 6% (WQ/-I?’ *Y FEEHSi nation with 300 AM Reb C was between that of
the 8% (W podQ1s0lruti eBsandst bat taficaneitYafe/ prigsentesdosa FalLutilonAs

Exanpl e 10 [00127] The sweetness enhancing effect of 300 AMDulc A on 5%
(W v-9% frern oee sciafl orf kel &4 -uatled ith€a doFEIeE- bISONE o?ﬁ% | Erg‘et est

accordi ng &%éme% ocggurea deéSiE@‘fgni n Jgxanphe J{.wg'(,h&o)resglll@]sogé t Rins test
are presented i'n G 9. As can be seen fromFI G 9, the judges found that
t he sweet nessbiniatisolwtitmn3od % M Red) Cf wast dodistinguishable from

that of a 7% (w/v-%) sucrose solution. This is an effect

that is equivalent to a standard industry goal for

sweetness enhancement.

Example 2

[00113] The sweetness enhancing effect of 300 uM Reb C on 5%
(w/v-%) fructose solution was evaluated in a double-blind
controlled test as described in Example 1. The results of
this test are presented in FIG. 2. As can be seen from FIG.
2, the judges found that the sweetness of a solution of 5%
(w/v-%) fructose in combination with 300 uM of Reb C was

close to that of a 7% (w/v-%) fructose solution.

Example 3

[00114] The taste of a 250 uM Reb C solution was evaluated
by a test group having five (5) subjects as follows
(Forced-choice) : Subjects were presented with 2 cups, each
containing 10 ml of either 250 uM Reb C water solution or
water (room temperature). The contents of the samples were
not revealed to the subjects until after the test. Subjects
were asked to sip most or all of the 10 ml from the first
cup, swish the liquid in their oral cavity, and expectorate
into a cup, then rinse their mouths vigorously with water.

Soon thereafter, the contents of the second cup were



W2011/ 028671PCT/ US2010/ 047207 -60- conbination with 300 AM of Dulc A
achieved that of a 7% (W v-% fructose solution. Exanple 11 [00128] The
taste of wbQp11328q71and 600 AM Reb C was eval uated by a PEFIUSQI10M01720210
panelists were trained over a period of a few weeks to provide a
quantitative flavor profile of Reb C. Panelists first were trained using
standard tastants representing the diffBérent taste nodalities given in FIG
10 (i.e., sweet, bitter, salt, sour, and licorice). They then were trained
to use thesagales wherhkl ayamie waneaem. xethdrogestlejecid| wiereenssked r &bi ngs
are on scales ranging fromO (no taste) to 8 _(hi ghest.'ntensit% Tpe

i nt ensi ty FhRI5R) Fhe Sweeter soEsEbAt tYO AR am?%sl%slé‘ati AYERGrpl8s 1

and 6. Theyd Al SdNald | giss N O 2l agde T P70 d50c 300cnandafBcAlaRabaC. Reb

A (0.2 ng/nl, a concentration used in sone food/beverage applications for
sweet eni ng) daseatsblevalagaesd ANl t Bebi est sf srorxmeFadn sbRcnTheie@altdei s not

|inear at the bottom A rati of, 1 i around th | d.far ness
det ect i on.S%%p]ceanC%%t%JeréﬁngfrQ%PFFGanf](s),g&ITYe% %‘ agoﬁlm%??ggo?luﬁglit%ﬁ?’tﬁsi c
sweet ness @ stdhescaneaiticitd ons tested. Al so, the unpleasant tastes, bitter

and licorice, that also are barely detected, have been undetected when Reb
C was conbi ned SWkiecudar . Exafffidllir, L2 the sweet ness enhanci ng

(Chr omadex, | CASUITTY 54 0% 5 90T Rpul 11148 other than vater) on 5%
(W v% sucrose sabiddators was eval ugdttedswarta doitbtiswdsntvd control | ed test
conduct ed accoré:llilgjgeéto ;}t::he f0|l-'!'a(.)j\_l\IA.1tn_'|.gy SWV\l()ee2to;11{3{&){128671PCT/ US2010/ 047207
Subject 5: Slight sweet/licorice.
[00115] The taste of 250 uM and 300 uM Reb C solutions were
evaluated as follows by another test group having four (4)
subjects as follows: 10 ml solutions of 250 and 300 pM Reb
C in water were sampled by four subjects who were asked to
report their qualitative taste experience of the solutions.
Subjects were aware of the sample contents but had no
previous exposure to Reb C nor were they given any verbal
suggestion about expected tastes that could influence their
report. The subjects have the following qualitative taste
descriptions:
Subject 1: Both concentrations bitter and/or licorice;
Subject 2: Both concentrations bitter and/or licorice;
Subject 3: Both concentrations bitter and/or licorice;
and

Subject 4: Both concentrations bitter and/or licorice.

Example 4

[00116] The sweetness enhancing effect of 300 uM Reb C on 8%
(w/v-%) sucrose solution was evaluated in a double-blind
controlled test according to the procedure described in
Example 1. The results of this test are presented in FIG.

3. As can be seen from FIG. 3, the judges found that the



-61- protocol. Four products were evaluated by trained judges as foll ows:

| ow concentration sucrose (5% wyv) |ow concentration sucrose AM Reb A)

| ow concewbratiass7sucr ose AM Reb C) | ow concentrati on $OTUSSEOHWEET NESS
enhancer 2 [00130] The products were eval uated using a sequential nonadic
test protocol.Subjects were given three 10 nl sanples to eval uate. Each

subj ect was directed to taste and swalFbFéw each sanpl e and then assess the
sweetness intensity of the sanple. The intensity was rated on a score card
by mar ki ngwadtu®id cabf valaue @bhmgien scalfe fa%om Qwie-8) (e.gugrdses ndne, 2 =

slight, 4 = definite, 8 = very strong). Follow n he decision regardin
thegsvveet D Ingte ey 1WAt upP Bl \/%éZaR?}HsFr &{ﬁsegci%s‘?/i 8Ir E:Pﬁty ?gnggl tgei r

nout h wi t h wat gf/,_SYbjLeLS dher1\eHengi ven unsal ted crackers to cleanse the
pal ate. A period of 10 m nutes el apsed between presentations of each sanple
to reduce the potential influence of residual taste effects. A second

sanpl e Wa%i{ herlqprsesent ed and eval uated as above and the sane procedure was
fol | oned FPS 1° three products were eval uated. Sanple presentation was
random zed[do11@MOTHe Ok Weet pEcpr earahai hgnebfast $00184] uMorphr Ci ohpate in

t he sensoré@})anel, j udges or subjects were chosen from an exgﬁrt ﬁaste
panel . The®¥ &1ij eBUSTREFe SN ESTEY VBP &M HET tyhafd derlerkiasd in

eval uating. 30 uHi1QNF YaLRY L8688 PndNd $PhePr 9FOCOAuARD described in
Example 1. The results of this test are presented in FIG.
4. As can be seen from FIG. 4, the judges found that the
sweetness of a solution of 8% (w/v-%) sucrose in
combination with 150 uM of Reb C was between that of the 8%
(w/v-%) sucrose solution and that of an 11% (w/v-%) sucrose
solution. The mean sweetness intensity scores of this test
for 8% (w/v-%) sucrose solution, 8% (w/v-%) sucrose

solution with 150 uM Reb C, and 11% (w/v-%) sucrose

solution were 5.30, 6.10. and 6.95, respectively.

Example 6

[00118] The sweetness enhancing effect of 300 puM Reb C
(Chromadex, CA; purity 94.9%; 2.9% impurities other than
water) in iced tea having 10.39% (w/v-%) high fructose corn
syrup (HFCS) (equivalent to the sweetness intensity of an
8% (w/v-%) sucrose solution) was evaluated in a double-
blind controlled test conducted according to the following
protocol. Three products were evaluated by trained judges
as follows:

e high concentration HFCS (14.29% w/v; equivalent to

11% w/v sucrose solution)

e low concentration HFCS (10.39% w/v; equivalent to 8%

w/v sucrose solution)



were trained in using a rating ballot.The nunber of judges who participated
in the study was 20. The female WO 2011/028671PCT/ US2010/ 047207 -62-

subj ect s wenretial2be7mon- pregnant and al | vol unteers were @®CTAB0O#T287 of age
with no history of allergy to sucrose. Judges were asked to execute an
informed consent form [00132] Specifically, the follow ng instructions
were given to the judges: Please take-&7sip of water. Carefully take the
cap off the sanple cup placed in front of you. Sip and swall ow the sanpl e,

then assess thg i pLENshiYef ribeosWeREHes Ssethies s asmhanddeagseayal uat e
the sanple for the intensity of the sweet flavor and put a vertical mark on

t he nunber that bestpdesdli bes the intensity.Rinse your nouth with the

reLer PTOWAR AR bk, Bk acepl sl bbo gtaskets Beguutedato
monadic test protocol. Subjects were given three 10 ml
samples to evaluate. Each subject was directed to taste and
swallow each sample and then assess the sweetness intensity
of the sample. The intensity was rated on a score card by
marking a numerical value along a scale from 0 to 8 (e.g.,
0 = none, 2 = slight, 4 = definite, 8 = very strong) .
Following the decision regarding the sweetness intensity,
subjects were instructed to vigorously rinse their mouth
with water. Subjects then were given unsalted crackers to
cleanse the palate. A period of 10 minutes elapsed between
presentations of each sample to reduce the potential
influence of residual taste effects. A second sample was
then presented and evaluated as above and the same
procedure was followed wuntil all three products were
evaluated. Sample presentation was randomized to avoid
order of presentation bias.
[00120] To participate in the sensory panel, Jjudges or
subjects were chosen from an expert taste panel. These
subjects were screened for taste acuity and were trained in
evaluating solutions using the sip and spit protocol and
were trained in using a rating ballot. The number of judges
who participated in the study was 20. The female subjects
were all non-pregnant and all volunteers were of <55 years
of age with no history of allergy to sucrose. Judges were
asked to execute an informed consent form.
[00121] Specifically, the following instructions were given
to the judges: Please take a sip of water. Carefully take
the cap off the sample cup placed in front of you. Sip and
swallow the sample, then assess the intensity of the

sweetness of the sample. Please evaluate the sample for the



111 012345678 NoneSlightDefiniteStrongVery Strong [00133] If any other
flavor was present in the sanple please describe it. Please rinse your
nout h agawo 28eves@h ti mes and have sone nore water and ®a3alst@d/io¢ratkers.
You will now have a rest period of 10 mi nutes before you will be given the
next sanple. [00134] The results of this test are presented in FIG 11. As
can be seen fromFIG 11, the judges f68rd that the sweetness of a solution
of 5% (W v-% sucrose in conbination with 40 AM Reb A and 300 AM of Reb C
was si gni firantdikSWeet ehet hardther #vAM Bald Avanda 30@AMiBeh Gasiit ubhons
alone in a 5% (wWv-% sucrose solution. 300 AM Reb C enhances

syner gi st itded | punher addiati vieeshesescadbesentihiciiRGEBFLEYt JHLRF AKPRED A on

5% (W v- %0, SHST 0520 eHd O YO YN ARBOZARCUHR2010L 847407 o§3caFaanpl e

cup. Use crackers provided to cleanse your palate before

evaluating the next sample.

SWEETNESS

0 1 2 3 4 5 6 7 8
None Slight Definite Strong Very
Strong

[00122] If any other flavor was present in the sample please
describe it. Please rinse your mouth again several times
and have some more water and unsalted crackers. You will
now have a rest period of 10 minutes before you will be
given the next sample.

[00123] The results of this test are presented in FIG. 5. As
can be seen from FIG. 5, the judges found that the
sweetness of a solution of 10.39% (w/v-%) HFCS in
combination with 300 uM of Reb C was indistinguishable from
that of a 14.29% (w/v-%) HFCS solution (equivalent to the
sweetness intensity of an 11% sucrose solution). This is
an effect that is equivalent to a standard industry goal

for sweetness enhancement.

Example 7

[00124] The sweetness enhancing effect of 300 uM Dulc A
(Chromadex, CA; purity 94%; 3% impurities other than water)
on 8% (w/v-%) sucrose solution was evaluated in a double-
blind controlled test according to the procedure described
in Example 1. The results of this test are presented in
FIG. 6. As can be seen from FIG. 6, the judges found that
the sweetness of a solution of 8% (w/v-%) sucrose in

combination with 300 pM of Dulc A approached that of an 11%



[ 00135] The sweetness enhancing effect of 40 AM Reb A and 300 AM Reb C on
5% (W v-% sucrose solution was evaluated in a double-blind controlled test
accor di ngvoaottesgnocedur e descri bed in Exanple 12. |n Phrast@sos72vhe
sweetness intensities were conpared to the nean sweetness intensity of a 7%
(W v-9% sucrose solution instead of a 5% (W v-% sucrose solution. The
results of this test are presented in-BbG 12. The results show that the

m xture of 5% (w v-9% sucrose, 40 AM Reb A and 300 AMReb C is

subst anti al,] &, _sWeekgerbBan $o1i% {M V- %) TEECIRSE SHwdlditerssEXxanpersidy
[00136] The sweetness enhancing effect of 80 ppm Reb A and 190 ppm Reb C on
. 5% (W v- Hcomeay 088 Salist | basthasavapliat @l vintla SBGBEPEShISHITESHr oP Fed

t est accordi .0 the proc . described kn I 2. &S t, the
sweet ness éj%"ge,—rfgi tsluecsrcs\seer e&g%ﬁrr%%%gd&{%}?tﬁgbnggﬁlﬁgl&ecgtp%esésﬂ@n%gnsi(%§§of a
10% (W v- %) sgeEesSee seblitanni netreads of, a65% (wngd % . sucrespesodlivelyn.

Al so, the effect of 200 ppm Reb A on 5% (W v-% sucrose sol ution was

eval uat ed NoTRE rdafites gfetienide 4t %re presented in FIG 13. The results

show that the m xture of 5% (W v-% sucrose, 80 ppm Reb A and 190 ppm Reb C
is as sweet as a 10% (w v-9% sucrose solution. The results al so show t hat
in order tExamgliev® the sweetness intensity of a 10% (w v-% sucrose

sol ution, 200 m.of Reb A nust be added to % (W % £ golution.
Exanpl e 15&{%1%7?%%5""?\%&6&555% i acnlcr}gnge%%cgtc/t&gf \étoé()e @g%\ﬁ?\at?ons of 80
ppm Reb D {spury ty- 29580 cmbsd 490uppsn Relis CeaatiubfefipimRab dbuhileh b2 i@dppm
Reb C on 5% (W v-9% sucrose solution W) 2011/028671PCT/ US2010/ 04d7207 - 64-
controlled test according to the procedure escribe in
Example 1. The results of this test are presented in FIG.
7. As can be sgseen from FIG. 7, the judges found that the
sweetness of a solution of 5% (w/v-%) sucrose 1in
combination with 300 uM of Dulc A achieved that of a 7%

(w/v-%) sucrose solution.

Example 9

[00126] The sweetness enhancing effect of 300 uM Reb C in
iced tea having 8% (w/v-%) sucrose was evaluated in a
double-blind controlled test as described in Example 6.
The results of this test are presented in FIG. 8. As can
be seen from FIG. 8, the judges found that the sweetness of
a solution of 8% (w/v-%) in combination with 300 uM Reb C
was between that of the 8% (w/v-%) solution and that of an

11% (w/v-%) sucrose solution.

Example 10

[00127] The sweetness enhancing effect of 300 pM Dulc A on
5% (w/v-%) fructose solution was evaluated in a double-
blind controlled test according to the procedure described
in Example 1. The results of this test are presented in
FIG. 9. As can be seen from FIG. 9, the judges found that

the sweetness of a solution of 5% (w/v-%) fructose in



were evaluated in a double-blind controlled test conducted according to the
protocol described in Exanple 12. Four products were eval uated by trained

j udges aswbabligags7t hi gh concentrati on sucrose (10% w vPCTIuS@0100420Nt r at i on
sucrose (5% wv) + 80 ppmReb D + 190 ppm Reb C | ow concentration sucrose
(5% wv)+ 60 ppm Reb D + 210 ppm Reb C 400 ppm Reb D [00138] The results
of this test are presented in FIG 14-6As can be seen fromFIG 14, the

j udges found that the sweetness of a solution of 5% (W v-% sucrose in

conbi nat i iyt 8P PR Heb 3Boang 188 prinof ARelkhEeaek eviest t bat 0f 72 10%
(Wv-9 sucrose solution. The sweetness of a solution of 400 ppmof Reb D

di d not reaoty-the fewsdases SdULa0N0% (W v- % sucrose sol ution. The judges

al so found that the sweetness of a solution of 5% (wv-9% sucrose in

combi nation with 60 ppm Reb A and 210 ppmof Reb Cis significantly

di f ferent m:hatpiatl of a 10% (W v-% sucrose solution, but is close to that

of a 400 ppm Reb D solution. [00139] The follow ng two oducts were tested
earlier acktdi&#gThe theshrotokol L escribed iat % e“@g:g{eﬁowc was

concent r atd. o SHEPSS, (D% IMY) grdQ9. PRI Rehe Di £ 90440 Theihwdgesei-ound

that the nean sweetness intensity of both the 5% (w v-9% sucrose _sol ution
and the sapertiah odbntai fiaw 2eekgpntef PReYiBewad sBmrtidtatign141pveRe

e LTS A0 TR 0, ISR PR s Yoname et
210 ppm Red: Hn@nhances el gi Stigatdgerities weethd astdd fefieh@mti ng tefsftect of
60 ppm Reb D on 5% (w v-9% sucrose sol utiaon.
modalities given in FIG. 10 i.e., sweet, bitter, salt,
sour, and licorice). They then were trained to use the
scales when flavors were mixed together. All intensity
ratings are on scales ranging from 0 (no taste) to 8
(highest intensity). The intensity rating for sweet is
essentially the same as used in Examples 1 and 6. The taste
profiles were obtained for 150, 300, and 600 uM Reb C. Reb
A (0.2 mg/ml, a concentration used in some food/beverage
applications for sweetening) was also evaluated in the test
for comparison. The scale is not linear at the bottom. A
rating of 1 is around the threshold for sweetness
detection. As can be seen from FIG. 10, Reb C has little or
no intrinsic sweetness at the concentrations tested. Also,
the unpleasant tastes, bitter and licorice, that also are
barely detected, have been undetected when Reb C was

combined with sugar.

Example 12

[00129] The sweetness enhancing effect of the combination of
40 yM Reb A (purity >95%) and 300 uM Reb C (Chromadex, CA;
purity 94.9%; 2.9% impurities other than water) on 5% (w/v-
%) sucrose solution was evaluated in a double-blind

controlled test conducted according to the following



WO 2011/ 028671PCT/ US2010/ 047207 -65- [00142] Having now fully descri bed
this invention, it wll be understood by those of ordinary skill in the art
that the woneligescve performed within a wide and equi valPemuseenyer20t
conditions, formulations and other parameters without affecting the scope
of the invention or any enbodinent thereof. Al patents, published patent
applications, and publications cited hélein are fully incorporated by
reference herein in their entirety. WD 2011/028671PCT/ US2010/ 047207 - 66-
Wat is C@idmibdis) fofy idebtd wahanevauacsdeley tasieedf judgasbehydrate
sweet ener,” conprising admnistering to a subject the carbohydrate

sweet ener ,f@tldwsast one of rebaudi 03| de A or rebaudi oside D, and one or

nore co ounds haV| n r.
P low g%ceﬁ%ré%lon sucrose (5% w/v)

e low concentration sucrose + sweetness enhancer 1 (40
UM Reb A)
e low concentration sucrose + sweetness enhancer 2 (300

uM Reb C)

e low concentration sucrose + sweetness enhancer 1 +
sweetness enhancer 2

[00130] The products were evaluated using a sequential
monadic test protocol. Subjects were given three 10 ml
samples to evaluate. Each subject was directed to taste
and swallow each sample and then assess the sweetness
intensity of the sample. The intensity was rated on a
score card by marking a numerical value along a scale from
0 to 8 (e.g., 0 = none, 2 = slight, 4 = definite, 8 = very
strong) . Following the decision regarding the sweetness
intensity, subjects were instructed to vigorously rinse
their mouth with water. Subjects then were given unsalted
crackers to cleanse the palate. A period of 10 minutes
elapsed between presentations of each sample to reduce the
potential influence of residual taste effects. A second
sample was then presented and evaluated as above and the
same procedure was followed until all three products were
evaluated. Sample presentation was randomized to avoid
order of presentation bias.

[00131] To participate in the sensory panel, judges or
subjects were chosen from an expert taste panel. These
subjects were screened for taste acuity and were trained in
evaluating solutions using the sip and spit protocol and
were trained in using a rating ballot. The number of

judges who participated in the study was 20. The female



OR2 | or a stereoisomer thereof, wherein R2 is rhamose, and R and Rl are
each independently selected fromthe group consisting of hydrogen, gl ucose,
and bet a-wophovmsel in an anount effective to provide tReTAKREN/IRLT e
enhancing effect without exhibiting an off-taste, wherein the amount of

r ebaudi osi de A or rebaudioside Dis less than or equal to the amount of
each conpound of Fornula I. 2. -Bke nethod of claim1l1, wherein the
car bohydrate sweetener is sucrose, fructose, glucose, high fructose corn

syrup, XylQgfje HANOOSE90 IS nant and 3alTheomidtedref wead mof,
wherein the carbohydrate sweetener is a sugar alcohol. -67- 5. The

met hod Sf <ty peersf afl ahas Mh wher SilFtORY caf hahy8rate She8PERBFSand t he
Corpont ST A <o 5 SRUATE, LRt SRt mate e 1 2,
food produpdoizeipbpeanceutital corpaRillioving thetagt suppl eaeat gigen
nUtraCGUtléguthg'ggqégg hygiggég ggk Oglékgnogrwatggsne B%e ngucEake

the cap off the sample cup placed in front of you. Sip and

swallow the sample, then assess the intensity of the

sweetness of the sample. Please evaluate the sample for

the intensity of the sweet flavor and put a vertical mark

on the number that best describes the intensity. Rinse

your mouth with the water provided and spit into the

discard cup. Use crackers provided to cleanse your palate

before evaluating the next sample.

SWEETNESS

[ | | | | I | | |
0 1 2 3 4 5 6 7 8

None Slight Definite Strong Very
Strong

[00133] If any other flavor was present in the sample please
describe it. Please rinse your mouth again several times
and have some more water and unsalted crackers. You will
now have a rest period of 10 minutes before you will be
given the next sample.

[00134] The results of this test are presented in FIG. 11.
As can be seen from FIG. 11, the judges found that the
sweetness of a solution of 5% (w/v-%) sucrose in
combination with 40 uM Reb A and 300 uM of Reb C was
significantly sweeter than the 40 uM Reb A and 300uM Reb C
solutions alone in a 5% (w/v-%) sucrose solution. 300 uM
Reb C enhances synergistically the additive sweet taste
enhancing effect of 40 uM Reb A on 5% (w/v-%) sucrose

solution.



7. The nethod of claim6, wherein the food product is a beverage or a
drink. 8. The nethod of any one of clains 1-7, wherein rebaudi oside
A s preswotorto2se7¢oncentrati on of from about 20 ppm t oPaDAISR012O@72pPM

9. The nmethod of any one of clains 1-7, wherein rebaudioside D is present

at a concentration of from about 20 ppmto about 100 ppm 10. The
nmet hod of any one of clains 1-9, whereiéd-the one or nore conpounds of
Formula I, or a stereoisomer thereof, are each independently present in an
anount at ExdnigQld )8 above, or bel ow the detection threshold for its
Intrinsic sweetness. 11. The net hod of _any one of cl ai -10
wherein t h@oér’?é]o?hﬁntsé’e@(’iﬁ*ﬁc?ﬁno%mﬁnqjﬁfgrm?gf??gof)%a 41 ef“tlf:loi £R&r eof ,

are each ingepgndgapl v REESEPT (FVvAsFORRAIRL | i i idd ogaabeyh1k8@eppm to
about 600 ppm 12. The method of any one of clains 1-11, wherein the
one or norim coapodeddlef-bEdneul acdntimkleshudtesk de agcogidiadst ef@oi §6fer

one of ol FTRELLE, GREFEIR“Enct Bnc b ORET o Compoutls i Formilta 1 1S
dul cosi de Ayedtinek St eREOISOPREST RRreOfcompared to the mean sweetness
intensity of a 7% (w/v-%) sucrose solution instead of a 5%
(w/v-%) sucrose solution. The results of this test are
presented in FIG. 12. The results show that the mixture of
5% (w/v-%) sucrose, 40 uM Reb A and 300 puM Reb C is

substantially sweeter than a 7% (w/v-%) sucrose solution.

Example 14

[00136] The sweetness enhancing effect of 80 ppm Reb A and
190 ppm Reb C on 5% (w/v-%) sucrose solution was evaluated
in a double-blind controlled test according to the
procedure described in Example 12. In this test, the
sweetness intensities were compared to the mean sweetness

intensity of a 10% (w/v-%) sucrose solution instead of a 5%

(w/v-%) sucrose solution. Also, the effect of 200 ppm Reb
A on 5% (w/v-%) sucrose solution was evaluated. The
results of this test are presented in FIG. 13. The results

show that the mixture of 5% (w/v-%) sucrose, 80 ppm Reb A
and 190 ppm Reb C is as sweet as a 10% (w/v-%) sucrose
solution. The results also show that in order to achieve
the sweetness intensity of a 10% (w/v-%) sucrose solution,
200 ppm of Reb A must be added to a 5% (w/v-%) sucrose

solution.

Example 15
[00137] The sweetness enhancing effect of the combinations
of 80 ppm Reb D (purity >95%) with 190 ppm Reb C and 60 ppm

Reb D with 210 ppm Reb C on 5% (w/v-%) sucrose solution



14. The met hod of claim 12or 13, wherein rebaudi oside C, dulcoside A or a
stereoi soner thereof, is present at a concentration of from about 250 /114
t o about W¥BQ0IN028671 15. The nmethod of any one of cl aPEE/UB2M4/04720ETr €i N

t he consumabl e has a sweetness intensity equivalent to about 5- 12% (W v-%
sucrose sol ution. 16. The met hod of any one of clains 1-15, wherein
t he carbohydrate sweetener is present -@-a concentration of from about
20000 ppm to about 100000 ppm 17.

Aconsunmablyg, Onprd BieaE af RORY HAS SMaaRNefontifol kast tose ebndebaadi osi de
A or rebaudioside D, and one or nore conpounds having the Formula |: OR2 |
or a ster evicuEng hepedhe R PP R2AEECERBRAOSE BRYR Gnd2:  Four

products were evaluated by trained judges as follows:
e high concentration sucrose (10% w/v)

e low concentration sucrose (5% w/v) + 80 ppm Reb D +

190 ppm Reb C

e low concentration sucrose (5% w/v)+ 60 ppm Reb D + 210
ppm Reb C '

e 400 ppm Reb D
[00138] The results of this test are presented in FIG. 14.
As can be seen from FIG. 14, the judges found that the
sweetness  of a golution of 5% (w/v-%) sucrose in
combination with 80 ppm Reb A and 190 ppm of Reb C achieved
that of a 10% (w/v-%) sucrose solution. The sweetness of a
solution of 400 ppm of Reb D did not reach the sweetness of
a 10% (w/v-%) sucrose solution. The judges also found that
the sweetness of a solution of 5% (w/v-%) sucrose in
combination with 60 ppm Reb A and 210 ppm of Reb C is
significantly different that that of a 10% (w/v-%) sucrose
solution, but is close to that of a 400 ppm Reb D solution.
[00139] The following two products were tested earlier

according to the protocol described in Example 12:

¢ low concentration sucrose (5% w/v)

e 200 ppm Reb D

[00140] The judges found that the mean sweetness intensity
of both the 5% (w/v-%) sucrose solution and the solution
containing 200 ppm of Reb D was about 4.

[00141] The vresults show that 190 ppm Reb C enhances
synergistically the sweet taste enhancing effect of 80 ppm
Reb D on 5% (w/v-%) sucrose solution, and that 210 ppm Reb
C enhances synergistically the sweet taste enhancing effect

of 60 ppm Reb D on 5% (w/v-%) sucrose solution.



R1 are each independently selected fromthe group consisting of hydrogen,
gl ucose, and bet a-sophorose, in an anmount WO 2011/028671PCT/ US2010/ 047207
-69- ef f aWOI20B/2867¢Nnhance t he sweet taste of the carbohpdraiSeo9meRdENEr

wi t hout exhibiting an off-taste, wherein the anount of rebaudioside A or
rebaudi oside Dis |less than or equal to the anmount of each conmpound of
Formula I. 18. The consunmabl e ef5cl aim 17, wherein rebaudioside Ais
present at a concentration of from about 20 ppmto about 100 ppm

19. The copppamh! Baeing! abw 111 Whedesdr fisbaudhdsi dmvlantaqmr,eszetnt walla

concentratl on of from about 20 ppmto about 100 }%&n% o {_]
consumabl éoeofula@(yr%ﬁ@o‘éf by dﬂi‘ﬁsg‘?L7O§9or\?3ﬁé‘1a§Vn 1 nénthr?D ae corrpounds of

Formula I, ergoi sqer Jthepeata arseach s ndegendant | ¥gpieaeshtin an
anount at, sﬁ i gﬁ‘fnfLe 8 %ngge PEE {)ow the detection threshold for its
i Ntrinsic swept ness. condltlcais THe ool suphetyise @flﬂdan?t@ﬁéf oP2EPHENETET7- 20,

wherein the one or nore co nlge? gfggﬁégl;%rat It}é% O?nf,ggwgbsog%r Lhgr eof

are each iwddpaHderiEPrEent Fom about 100 ppm t o
about 600 HPRMEiment thereof. All patents, published patent
applications, and publications cited herein are fully

incorporated by reference herein in their entirety.



22. The consumabl e of any one of clains 17-21, wherein the conmpound of
Formula | is rebaudioside C, or a stereoi soner thereof. 23. The
consunablwoabiiamge’one of clains 17-21, wherein the conpeamasedioer2aul a | is
dul coside A, or a stereoisoner thereof. 24. The consumabl e of claim
22 or 23, wherein rebaudi oside C, dulcoside A or a stereoisoner thereof,
is present at a concentration of from-aeut 150 AMto about 600 M WO

2011/ 028671PCT/ US2010/ 047207 - 70- 25. The consumabl e of any one of
clainms 17434+ Wher@idindee igonsumabl e has a sweetness intensity equival ent
to about 5129 (W V-9§ sSucrose sol ution. 26. The consumabl e of any

one of clains 17-25, wherein the carbohydrate sweetener is present at a
concentration df. frdm abetito®0000 pprhedcabsut 21060GEppnyaste  ofp7a The

consumabl e of any. one of clains 17-26_ wherein t alhqhydrat e syeetener
is sucr oséz,arfk?ctafbﬁl € gl BTSSRl gh FP@?Féggngor nr}’%sngl?tlp Xyl Ose, ar abi nose
or rhamosgpject 28ne TheacpBayHRELE Ofwakyecnee,of ad ai ead7- 26newhertei n

t he carbohydrate sweetener is a sugar al cohol.
rebaudioside A or rebaudioside D, and one or more compounds

having the Formula I:

I
or a stereoisomer thereof, wherein R, is rhamnose, and R and
R, are each independently selected from the group consisting
of hydrogen, glucose, and beta-sophorose, in an amount
effective to provide the sweet taste enhancing effect
without exhibiting an off-taste, wherein the amount of
rebaudioside A or rebaudioside D is less than or equal to

the amount of each compound of Formula I.

2. The method of claim 1, wherein the carbohydrate
sweetener is sucrosge, fructose, glucose, high fructose corn

syrup, xylose, arabinose or rhamnose.

3. The method of claim 1, wherein the carbohydrate

sweetener is a sugar alcohol.

4. The method of claim 3, wherein the sugar alcohol

is erythritol, xylitol, mannitol, sorbitol, or inositol.



29. The consumabl e of claim 28, wherein the sugar alcohol is erythritol,
xylitol, mannitol, sorbitol, or inositol. 30. The consunmabl e of any
one of clwDmB111028¢29, wherein the consunable is a food pPOWNSL)10/047207
pharmaceutical conposition, a dietary supplenment, a nutraceutical, a dental
hygi eni ¢ conposition or a cosnetic product. 31. The consunmabl e of

claim 30, wherein the food product is-&7beverage or a drink.

32. A

nmet hod of decreasing the anount of a carbohydrate sweetener in a
consunmabl e, corfpri siTig awktihwg abf | @agt ocore obf Tleliansdi bst dewhepein the

r ebaudi osi de

D d.one or .nore conpounds having.the Eornul-a I
2011/ 0286 FIRCHVIGHS CHFIFLA 200 Bre aCOr kP Enrs Sitert PHLHE0f Hordin R
i's rhamosferad Rnnd tRerSF eask addeperdertly isekheecbaduadret he group
consi sting of hydrogen, glucose, and beta-sophorose, or a stereoisoner
thereof, to the consumabl e and thereby reducing the amount of the
car bohydr at e sveet elére ieidief t of exhPbiMt Sa GilFEHTiITeVidle of ORGIRBERER 518

wherein t %eunt?P%?ﬁ@@?udA 05&@%@@@&@@@?&&@9@1&5&, | &5 3t BRRYr

equal to the anoun each conpound of Formul a

supplement, a nutraceutical, a dental hygienic composition

or a cosmetic product.

7. The method of claim 6, wherein the food product

is a beverage or a drink.

8. Tﬁe method of any one of claims 1-7,

wherein

rebaudioside A is present at a concentration of from about

20 ppm to about 100 ppm.

9. The method of any one of claims 1-7,

wherein

rebaudioside D is present at a concentration of from about

20 ppm to about 100 ppm.

10. The method of any one of claims 1-9, wherein the

one or more compounds of Formula I, or a stereoisomer

thereof, are each independently present in an amount at,

slightly above, or below the detection threshold for its

intrinsic sweetness.

11. The method of any one of claims 1-10, wherein the

one or more compounds of Formula I, or a stereoisomer

thereof, are each independently present at a concentration

of from about 100 ppm to about 600 ppm.

12. The method of any one of claims 1-11, wherein the

one or more compounds of Formula I is rebaudioside C, or a

stereoisomer thereof.



33. The nethod of 32, wherein the carbohydrate sweetener is sucrose,
fructose, glucose, high fructose corn syrup, xylose, arabinose or rhamose.
34. The mwOhod/mBe7any one of clainms 32, wherein the carlpochjse@mimoeet ener
is a sugar al cohol. 35. The nethod of claim 34, wherein the sugar

al cohol is erythritol, xylitol, mannitol, sorbitol, or inositol. 36.
The nmet hod of any one of clains 32-35-68herein the consunable is a food
product, a pharmaceutical conposition, a dietary supplenent, a

nut raceuti cal , 1a dental ﬂaﬂﬁdaﬂdz(aﬁgxmﬁéi@ﬁ1cﬂafm@osnblicwpendﬂntthemo

2011/ 028671PCT/ US2010/ 047207 -72- %;. ngghfd of . cl |n136

wher ei n t g 008 ﬁpé@ucqom%o%%%v@ifag?@%}u dh i aufcosidg Arohianod of
any one of chgry% 323 Th |n rebaudi oside A is present at a
concentratlon of from a out 0 ppmto about 100 ppm 39. The net hod

of any one of clains 32-37, wherein rebaudioside Dis present at a
concentration dmzfrdmmabouetZOdpanfo apbaitm100lppmor 13, wherein

rebaudioside C, dulcoside A, or a stereoisomer thereof, is
present at a concentration of from about 250 uM to about

350 uM.

15. The method of any one of claims 1-14, wherein the
consumable has a sweetness intensity equivalent to about 5-

12% (w/v-%) sucrose solution.

16. The method of any one of claims 1-15, wherein the
carbohydrate sweetener 1is present at a concentration of

from about 20000 ppm to about 100000 ppm.

17. A consumable, comprising a carbohydrate
sweetener, at least one of rebaudioside A or rebaudioside

D, and one or more compounds having the Formula TI:

TOOR

or a stereoisomer thereof, wherein R, is rhamnose, and R and
R; are each independently selected from the group consisting

of hydrogen, glucose, and beta-sophorose, in an amount



40. The nethod of any one of clains 32-39, wherein the one or nore
compounds of Fornula I, or a stereoisoner thereof, are each independently
present iwoaniisamt at, slightly above, or bel ow the decaatseew/ogtneshol d
for its intrinsic sweetness. 41. The nethod of any one of clains
32-40, wherein the one or nore conpounds of Formula I, or a stereoisoner

t hereof, are each independently present9t a concentration of from about
100 ppmto about 600 ppm 42. The net hod of any one of clainms 32-41,
wPer ein thﬁf@tlﬁ;iﬁu’e P@dSEe@@llml@léndish@f skeenul tadte sofebaumli osicbehgdratea

st er eoi soner ereof . 43. The net hod of one of clains _32-41
wher ei n t FVeRtEnST motid N8 o Gl P 1 BGr ndla P%EgtaﬁEEOSiH SRSBr §°°

Stereoiso. cm%ﬁ?&??frebaudioéfdeTﬁeoEEEQ%Qu@Ho%H@E”EA%Qf BSsyhehghnor
rebaudi oside C, dulcoside A or a stereoisonmer thereof, is present at a
concent r atéqpreloftd rdm avoumntl 5F AMaho cahmeungo@faflormpda I .

2011/ 028671PCT/ US2010/ 047207 - 73- 45. The nethod of any one of

clainms 32-44, erei.n the cons l ech tn L0t ensi i;al ent
to about 5-129z£%W\hi%esfﬁ?%%%g§% u?FO%aa%n§“P?, Sk PhenShbyiae Bkl ¥a
A is present at a concentration of from about 20 ppm to

about 100 ppm.

19. The consumable of claim 17, wherein rebaudioside
D is present at a concentration of from about 20 ppm to

about 100 ppm.

20. The consumable of any one of claims 17-19,
wherein the one or more compounds of Formula I, or a
stereoisomer thereof, are each independently present in an
amount at, slightly above, or below the detection threshold

for its intrinsic sweetness.

21. The consumable of any one of claims 17-20,
wherein the one or more compounds of Formula I, or a
stereoisomer thereof, are each independently present at a

concentration of from about 100 ppm to about 600 ppm.

22. The consumable of any one of claims 17-21,
wherein the compound of Formula I is rebaudioside C, or a

stereoisomer thereof.

23. The consumable of any one of claims 17-21,
wherein the compound of Formula I 1is dulcoside A, or a

stereoisomer thereof.

24. The consumable of c¢laim 22 or 23, wherein
rebaudioside C, dulcoside A, or a stereoisomer thereof, is
present at a concentration of from about 150 uM to about

600 uM.



46. A nethod of enhancing the sweetness of a consunable conprising a
carbohydrate sweetener, conprising adding at |east one of rebaudi oside A or
rebaudi osw0eoD/028¢7d one or nore conpounds having the FoPemIU$2010/0€R87 | or
st ereoi somer thereof, wherein R2 is rhamose, and R and Rl are each

i ndependently selected fromthe group consisting of hydrogen, glucose, and
bet a- sophorose, to the consunable in afffanmount effective to enhance the
sweet ness of the consumable, wherein the anpunt of rebaudioside A or
rebaudi osi de Dgss | @%% t hivhAmaeuwal 4o they anmunt of eathimerrpwﬁa‘lof

Formula I.

47. The method of claim46, wherein the consunma as a

sweet ness Wheteeisi t5he ERPVEIER1S dadodt SBETIE T vEOFPEhEY 0§58 LR FI on

48. The nethag of. any janeof, ghaids 4ot Lolrakel.n the carbohydrate
svveetener is present at a concentration of from about 20000 ppmto about

100000 ppm

-74- 49. The nethod of any one of clainms 46-4

wher ei n rebaudiasi d&hs | satdawhle t el cormymadne | afancaadlat £d- BEt'al n a
concentration of fro

whe

reln ﬁgab%%&i?%j%ﬂﬁiﬁ %g%£téﬁg%ppgg present at a

concentration of from about 20000 ppm to about 100000 ppm.

27. The consumable of any one of claims 17-26,

wherein the carbohydrate sweetener is sucrose, fructose,

glucose, high fructose corn syrup, xylose, arabinose or

rhamnose.

28. The consumable of any one of claims 17-26,

wherein the carbohydrate sweetener is a sugar alcohol.

29. The consumable of claim 28, wherein the sugar

alcohol is erythritol, xylitol, mannitol, sorbitol, or

inositol.

30. The consumable of any one of claims 17-29,

wherein the consumable is a food product, pharmaceutical

composition, a dietary supplement, a nutraceutical, a

dental hygienic composition or a cosmetic product.

31. The consumable of claim 30, wherein the food

product is a beverage or a drink.

32. A method of decreasing the amount of a

carbohydrate sweetener in a consumable, comprising adding

at least one of rebaudioside A or rebaudioside D, and one

or more compounds having the Formula I:

a



50. The nethod of any one of clains 46-48, wherein rebaudioside Dis
present at a concentration of from about 20 ppmto about 100 ppm
51. The mwOhwod/ag6é7any one of clains 46-50, wherein the @O®/USRODHE07

compounds of Formula I, or a stereoisonmer thereof, are each independently
added to the consumable in an anmpbunt to obtain a concentration of from
about 100 ppmto about 600 ppm -52- The nethod of any one of clains
46-51, wherein the one or nore conpounds of Formula | is rebaudi oside C, or
a stereoi soner thereof. 53. The nethod of any one of clains 46-51,
wherein the one or nore conpounds.of Formula | is dulcoside A or a

st ereoi soner thereof. 54. The met hod®8f cl ai m 520r 53, wherei n
rebaudi osi de C, dul coside A or a stereoi od hereof, is added to obtain
a concentration of fromabout 150 AMto ORIiIoN600 AM 55. The net hod

of any one of clains 46-54, wherein about\0.1/to 0.5 g of rebaudi oside C
dul coside A or a stereoisoner thereof,Qi 9 afded for every 50 to 100 g of
t he carbohydrate sweetener, and whe ZaboutcyghiP3 g to about 0.15 g of
rebaudi osi de A or rebaudi osi de Dip ¢ m,every 50 to 100 g of the
car bohydrate sweetener. -75; 'he nethod of any one of clains
46- 55, wherein the carbohyg q is sucrose, fructose, glucose,
hi gh fructose corn syrup, } g bN\pose, or rhammose.

or a stereoisomer thereof, wherein R, is rhamnose, and R and
R, are each independently selected from the group consisting
of hydrogen, glucose, and beta-sophorose, or a gstereoisomer
thereof, to the consumable and thereby reducing the amount
of the carbohydrate sweetener needed to exhibit a given
level of sweetness, wherein the amount of rebaudioside A or
rebaudioside D is less than or equal to the amount of each

compound of Formula I.

33. The method of 32, wherein the carbohydrate
sweetener is sucrose, fructose, glucose, high fructose corn

syrup, xylose, arabinose or rhamnose.

34. The method of any one of claims 32, wherein the

carbohydrate sweetener is a sugar alcohol.

35. The method of claim 34, wherein the sugar alcohol

is erythritol, xylitol, mannitol, sorbitol, or inositol.

36. The method of any one of claims 32-35, wherein
the consumable is a food product, a pharmaceutical
composition, a dietary supplement, a nutraceutical, a

dental hygienic composition or a cosmetic product.



57. The nethod of any one of clainms 46-55 wherein the carbohydrate

sweet ener is a sugar al cohol. 58. The nethod of claim57, wherein

t he sugarwal2eoiaBerits erythritol, xylitol, mannitol, sorBCTalS2010/047200sit ol .
59. The nethod of any one of clains 46-58, wherein the consumable is a food
product, a pharmaceutical conposition, a dietary supplenent, a
nutraceutical, a dental hygi enic conpe§ikti on or a cosnetic product.

60. The nmethod of claimb59, wherein the food product is a beverage or a

drink. 37. The method of claim 36, wherein the food product

igs a beverage or a drink.

38. The method of any one of claims 32-37, wherein
rebaudioside A is present at a concentration of from about

20 ppm to about 100 ppm.

39. The method of any one of claims 32-37, wherein
rebaudioside D is present at a concentration of from about

20 ppm to about 100 ppm.

40. The method of any one of claims 32-39, wherein
the one or more compounds of Formula I, or a stereoisomer
thereof, are each independently present in an amount at,
slightly above, or below the detection threshold for its

intrinsic sweetness.

41. The method of any one of claims 32-40, wherein
the one or more compounds of Formula I, or a stereoisomer
thereof, are each independently present at a concentration

of from about 100 ppm to about 600 ppm.

42. The method of any one of claims 32-41, wherein
the one or more compounds of Formula I is rebaudioside C,

or a stereoisomer thereof.

43. The method of any one of claims 32-41, wherein
the one or more compounds of Formula I is dulcoside A, or a

stereoisomer thereof.

44, The method of claim 42 or 43, wherein
rebaudioside C, dulcoside A, or a stereoisomer thereof, 1is
present at a concentration of from about 150 uM to about

600 uM.
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45. The method of any one of claims 32-44, wherein
the consumable has a sSweetness intensity equivalent to

about 5-12% (w/v-%) sucrose solution.

46. A method of enhancing the sweetness of a
consumable comprising a carbohydrate sweetener, comprising
adding at least one of rebaudioside A or rebaudioside D,

and one or more compounds having the Formula I:

OR

Hlle]
o]

COOR

I
or a stereoisomer thereof, wherein R, is rhamnose, and R and
R, are each independently selected from the group consisting
of hydrogen, glucose, and beta-sophorose, to the consumable
in an amount effective to enhance the sweetness of the
consumable, wherein the amount of rebaudioside A or

rebaudioside D is less than or equal to the amount of each

compound of Formula I.

47. The method of claim 46, wherein the consumable
has a sweetness intensity equivalent to about 5-12% (w/v-%)

sucrose solution.

48. The method of any one of claims 46-47, wherein
the carbohydrate sweetener is present at a concentration of

from about 20000 ppm to about 100000 ppm.
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49. The method of any one of claims 46-48, wherein
rebaudioside A is added to the consumable in an amount to

obtain a concentration of from about 20 ppm to about 100

50. The method of any one of claims 46-48, wherein
rebaudioside D is present at a concentration of from about

20 ppm to about 100 ppm.

51. The method of any one of claims 46-50, wherein
the one or more compounds of Formula I, or a stereoisomer
thereof, are each independently added to the consumable in
an amount to obtain a concentration of from about 100 ppm

to about 600 ppm.

52. The method of any one of claims 46-51, wherein
the one or more compounds of Formula I is rebaudioside C,

or a stereoisomer thereof.

53. The method of any one of claims 46-51, wherein
the one or more compounds.of Formula I is dulcoside A, or a

stereoisomer thereof.

54. The method of claim 52 or 53, wherein
rebaudiogide C, dulcoside A, or a stereoisomer thereof, is
added to obtain a concentration of from about 150 uM to

about 600 uM.

55. The method of any one of claims 46-54, wherein
about 0.1 to 0.5 g of rebaudioside C, dulcoside A, or a
stereoisomer thereof, is added for every 50 to 100 g of the
carbohydrate sweetener, and wherein about 0.03 g to about
0.15 g of rebaudioside A or rebaudioside D is added for

every 50 to 100 g of the carbohydrate sweetener.
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56. The method of any one of claims 46-55, wherein
the carbohydrate sweetener 1is sucrose, fructose, glucose,

high fructose corn syrup, xylose, arabinose, or rhamnose.

57. The method of any one of claims 46-55, wherein

the carbohydrate sweetener is a sugar alcohol.

58. The method of claim 57, wherein the sugar alcohol

is erythritol, xylitol, mannitol, sorbitol, or inositol.

59. The method of any one of claims 46-58, wherein
the consumable is a food product, a pharmaceutical
composition, a dietary supplement, a nutraceutical, a

dental hygienic composition or a cosmetic product.

60. The method of claim 59, wherein the food product

is a beverage or a drink.



