. e3dur<..6dTUu 0 6 JAN 1003 5 WO 00/012S3 PCT/ US99/ 13466 METHOD OF

| MPROVI NG SWEETNESS DELI VERY OF SUCRALCSE ‘Fi el d of the Invention ThHSIAN 2003
i nvention rel at e use of 2,9 10 15 20 25 30 di hydroxybe as
a neans of |rrprvg§|0§1/g H:e sweet ness delivery profile of the S\Aegl[;cgk\éﬁ%h%
sucral ose. Background of the Invention Sweeteners are known to inpart a
nunber of char acfierioPt PFs IMBREVIONG SFEHESF BRLINGRY CFnSPERAHBSE odor .
flavor, nouthfeel, and aftertaste. These propert| es, particularly flavor
and aftertaste, are well known to vary over the tine of tasting, such that
each tenporal profile is sweetener-specific (Tunaley, A., "Perceptual
Characteristics Eﬂm&éﬂw&@gess in Sweeteners, T.H Genby, Ed.

El sevi er Appld ed Science, 19B9)). Tastands" are eatabl e conpounds that
reduce or elimnate undesirable tastes in other eatables, and do so at
concentrations bel owTHigsenventéntr aklahss ato Wrﬁe:hzsm@ifr 20¥R tastes are

perceptl bl e. Known tastands, including 2,4-dih xybenzoi ¢ aci d, have been
claimed to reduc®tBYIrOXyhenRzPdcuages géb? et r°c OVEREt EBBl arly bitter

and/or metallic afdarfast %%dl'vEr?aE%Qkﬁe contajdi ik fHegByl BLepshibye.
sweeteners. U S Patent No | 8. For the sake of conveni ence, the
term"DHB" is used herein, where appropriate, to nean 2, 4-di hydroxybenzoic
acid and co t| I al ts, the f s have been clalned to reduce or
elimnate 3 & idrd S3C nl8LE0S ally blocking the 0 6 JAN
2003 WO 00l 01253 PCT/ US99J13466 undesi rabI e taste i nt eraction with the

receptor site on'the éaste bud, wi t hout tggjtasta ds artl g a taste of
its own. This nechani ¥ Hebrf &h rb%ﬂrk BRIt i érl Rhibition with

the binding sitechbridieebiseceptos Sﬂo@dldirwltﬁﬁm‘%ﬂt iiitheuitnhiiRith@Rowi t h the
sites) that influences the recepto The tastand has
odor, flavor, mouthfeel, and aftertaste. These

15 properties, particularly flavor and aftertaste, are
well known to vary over the time of tasting, such that
each temporal profile is sweetener-specific {(Tunaley,
A., “Perceptual Characteristics of Sweeteners”,
Progress in Sweeteners, T.H. Grenby, Ed. Elsevier

20 Applied Science, 18989)}.

Tastands” are eatable compounds that reduce or eliminate undesirable tastes in other
25 eatables, and do so at concentrations below those concentrations at which their own
tastes are perceptible. Known tastands, including 2,4-dihydroxybenzoic acid, have
been claimed to reduce or eliminate undesirable aftertastes, particularly bitter and/or
metallic aftertastes, in eatables containing high-intensity sweeteners, U.S. Patent No.
5,637,618. For the sake of convenience, the term “DHB” is used herein, where

30
appropriate, to mean 2,4-dihydroxybenzoic acid and comestible salts thereof.

Tastands have been claimed to reduce or eliminate

35 undesirable tastes by essentially blocking the
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been described as directly interacting with the receptor site for the
undesirable taste, thereby preventing. interaction of the undesi rab[l] g JtAﬁSZﬁ[ﬁ
with 10 the target receptor site. Sweeteners such as saccharin and

6- net hyl - 1, 2 VEd%MRIR$3azi n- 4( 3H) - one- 2, 2- di oxi de pot assi um sal t PCav8wil3iame
pot assium are commonly characterized as 15 having bitter and/or netallic
aftertastes. RBnddattsbpeepaséd Wntleraclidnhydtbxybenrecep&oird satengnwi t h

contrast.  someTh BASERL BHEY - Ehoto i Ges CoROPR § STBPALGES & raster oo |

(1, 6-di chlorogk, 6€1300¢hdeoxy B Reldhitliehthasoskenta8B18Ga2%d to _
deoxy-a- D-gal act o- pyranosi de) and aspartanme (N L-aaspartyl-L-phenylal ani ne
met hyl ester) cotibepiay vel dam ibiddion asittds ther pigdingasitte oifatthef sugar (S.

G Wet and G A | ler, E em Stry,. - (4). +5 -311 .19 ) . 25 1n
ot her wordgsi, t'fes 85353ur?§‘§q/§9;c&3pec%§rlg’%t é?‘l}lzggggs?%h%'vli n%g%lz)’l?etter or

netal lic afterdiast(@s. tHat [Dnflliugnded aisd tnecepeetraneThes k@ls tands hasal ose
and aspartane are reported o have sweetness del i,ver&,g:?’ robl ens, i.e.
igh Ghe kg

del ayed onset R&f# FESGERRS & SFaTss (TSI bing: od Sci .,

58(3):599602, &hepttI9Pite THAS &M QHUBNG AlieS & 26t , MBHAEHNME Whi ch are
bi ochem cal ly distinct fromthose responsi ble for generating bitter or

metal | i ¢ af t eR%eNead ing Znteragtime 0D 3 hapwsles ixsd lrCctyagdeo Widd6 6

response C i r € C.-K Lee, Advances in Carbohydrate
Cheni stryignd |egé{1}‘§%e§rryé,e%§!:°qu9§-§%él' (1987)). 3 0 6 JAN Z003 WO
00/ 01253 Sunmary of the Invention PCT/US99/ 13466 This invention provides a

met hod of inproving the 5 sweetness delivery profile of
sucr al ose- cont ai ni mig’'S ?ﬁ‘ebl%‘csbrﬁ)%s??? ,r%ia&‘f‘l & 1"I'E}‘@(e]s']i'r1?(1c;‘r'porati ng

therei n DHB atoxe dPHE Silicy 8l Bep-ovee ghf 2 F@id0i d gowuBshatsalkl% t o about
100. 10 9 0 s ~aN 2003 WD 00/01253 PCTNS99/ 13466 Brief Description of the
Fi gures Fi gur el BCEHOWRRH PR T TSI WRENRT @ yCOMRRESY f2LAARRT HARA &S sucr al ose

al one (Sangl e Hav%gt{i ISHEE & 09 b £ hméﬁ%ﬁEﬂﬁé 25 t e Wl OX YR QiGs aci d

(Sanple 2) . The ain Table 1 ("S in the Exanpl es bel ow correl ate

with the curveBrepmugd ivithi2, Fidihydrabenzole paidnaieny, washshbeAein the
Tabl'e, are def év@@g\:@ﬁexf:g%f?@scléfﬂéd to display reduced undesirable

aftertastes. In contrast, some high-intensity
sweeteners, notably sucralose (1, 6-dichloro-1, 6-

20 dideoxy-B-D~fructofuranosyl~4-chloro-4-
deoxy-a-D-galacto-pyranoside) and aspartame (N-L-a-
aspartyl-L-phenylalanine methyl ester), display clean
sweet tastes very similar to that of sugar (S.G. Wiet
and G.A. Miller, Food Chemistry, 58(4):305-311 (1997)).

25 In other words, these compounds are not characterized

as having bitter or metallic aftertastes.

Still, high intensity sweeteners such as sucralose
and aspartame are reported to have sweetness delivery
30 problems, i.e., delayed onset and lingering of
sweetness (S.G. Wiet, et al., J. Food Sci., 58(3):599-
602, 666 (1993)). These phenomena arise via mechanisms
which are biochemically distinct from those responsible

for generating bitter or metallic aftertastes in

2



maxi mumintensity recorded. Trmax: first tinme that 10 maxi mumintensity was
recorded. Tend: last tinme that a non-zero intensity was recorded. @gggﬁqmg
|l ast tine that an intensity greater than 50% of |Imax was recorded (

time at which YWRO0WM2Ehsity had decreased to 50% of |nmax) TdecP@r/USHME464s
for Tdec50 but at 10% O |Imax 15 Area: area under the curve. Tdecline: tine
interval from TH®SPORSRI&CLTertRénerpber nereeteperfg(¢ish. theehe data in
this Figure and | r.e r Ln I e 2 shows
t he tine-intensf%§£%3¥%Eg' 5$5§%¥3Q§gﬁé SFéﬁgggf aRS %%%ggﬁfgg? 1) and
aspartame wth astddad®-351di fnyah7Qxybenzoic acid added (Sanple 2). The data
in Table 2 ("ATIME") in the Exanples below correlate with the curves shown
in this Figure. These curve 25 paraneters, as shown in the Table, are
defined as per those in Figure 1. The experinments giving rise to the data
inthis Figure are described in Exanple 1 below. 5 WD 00101253 Detail ed
Description of the Invention O 6 JAN 2U03 PCTNS99/ 13466 It was di scovered
in this invention that 2,4 di hydroxybenzoic acid alters the rate at which 5
sucral ose interacts with "desirabl e" sweet taste receptor sites (i.e. sites
transmtting the perception of sweetness). This finding is surprising,
since the rate at which a sweet nolecule binds to such desirable sites
woul d not be expected to be altered by the 10 presence of a tastand known
to interact with an "undesirable” taste receptor site. Mire specifically,
since sucral ose | acks any significant aftertaste, 2,4-di hydroxybenzoic acid
woul d 15 not have been expected to affect the perception of its sweetness.
It was found, however, that 2,9di hydroxybenzoic acid significantly reduces
the length of time during which sucral ose sweetness is perceived. It was

al so found that 2, 4-di hydroxybenzoic acid does 20 not alter the sweetness
delivery profile of aspartane, even though aspartane and sucral ose share
properties such as an absence of bitter and netallic aftertastes (see
Exanpl es below) . 25 Accordingly, this invention provides a nmethod of

i nprovi ng the sweetness delivery profile of a sucral ose-contai ning

i ngesti bl e conposition, which conprises incorporating therein DHB at a

DHH: sucral ose weight ratio of fromabout .01%to about 100$%. As used 30
herein, "sucral ose" shall nean 1,6-dichloro-1,6

di deoxy- ~i - D-fruct of ur anosyl - 4- chl or o- 9- deoxy- a- D gal act opyr anosi de. DHB,
defi ned above to nean 2, 4di hydr oxybenzoic acid and conestible salts
thereof, is recognized by the Flavor and Extract Manufacturer's 6



WO 00/ 01253 0 6 JAN 2003 PCf/US99113466 Associ ation as safe for
consunption. Comestible grade DHB is. avail able, for exanple, from 6 dANdH3
Chenical Co. (M |waukee, W) . Conestible salts of 2, 9dihydroxybenzoic
acid are pref%PO¥¥25br use in this 5 invention. The "sweet nesPERASIGIB466
profile" of sucral ose, and therefore a sucral ose-contai ning conposition,
includes both the tinme period preceding sweetness onset ("onset 10
period"), and %he tlnefpgi g durlng whi ch sweet ness Singers ("lingering
period”). Red L er period inproves the sweetness
delivery profile of a sucral ose-containing conposition. Thus, in one
enbodi nent of the invention, the inprovenent conprises 15 redUC|ng t he

onset period. In aﬂﬁﬂﬁeﬂﬂﬁﬁﬂﬁﬂQﬁﬂﬂroYiﬁﬁ$ﬁpmmﬁ#ﬁ#noﬁxﬁﬁﬁ#%@%nﬁeﬁbélng t he

i ngering Reri h fﬂPP rises

reduci ng b%t h %ee éor{rilasstest %per S{)egtrsfﬁgr ?I%E‘%I n\%&gaeirclg?é)% 3@8@%&_@98 duced

shorteni ng of smm&ﬂtuhke(mumnosmthdmimyhlmm ¢mmpxmbas51memspoedtmsgng an

aqueous sol utign cont (Nﬂaﬁﬁucralo Thi s sol utipon cg 2t|tutes a
e

Simple taste shRTERAD iR | ST RI038 bRt RSO0 oBEBFor 5. I n

nore conpl ex saséa oangcq;rﬁ apuug 1est e systens (e. g., an apple bar) that
additionally trigger bitterness, sourness and/or salty receptors, DHH stil

reduces sweetness onset and |lingering periods. However, in such conpl ex
systens, tjj s DHB-induced 30 reduction nmay not be perceived as such.

Rat her, as shown in the Exanples bel ow, thls reduction may be perceived
quite generally as an increase in overall "liking" of the

sucr al ose-contai ni ng conposition. 7 ,. WD 00/01253 0 6 JArd c003

PCTNS99/ 13466 - The ingestible conposition whose sweetness delivery proflle
is inproved can contain any sweetening anmount of sucral ose. Typically, this
amount ranges from about .002% to about 10$ by total weight of the 5

i ngesti ble conmposition. However, this anmount can vary greatly dependi ng on
the nature of the conposition being sweetened. The anount of DHB added to
the ingestible 10 conposition can be nmeasured in relation to the anmount Dbf
sucral ose present in the conposition. In one enbodi nent, the DHB: sucral ose
weight ratio is fromabout .1$% to about 50%. In the preferred enbodi nent,

t he DHB: sucral ose weight ratio is fromabout 2% to 15 about 10%. The

DHB: sucral ose ratio ranges in this invention were determ ned based on the
preferred | evels of DHB, and the sucral ose |evels generally used in

i ngestible 20" conpositions. At the | owest sucral ose | evel (about 50 ppm
and hi ghest DHH | evel (about 50 ppm) envisioned in this invention, the

DHB: sucral ose ratio is about 1:1, i.e. about 100. At the highest sucral ose
| evel (as seen in sucral ose concentrates and syrups), and | owest 25 DHB

| evel envisioned in this invention, the DHH: sucral ose ratio is about
1:10,000, i.e. about .OLl$. Hence, the m ni num and maxi num DHB: sucr al ose
ratios provided in this invention are about .01% and 100$%, respectively. 30
"I ncorporating” DHB into the sucral ose-containing conposition can be
performed at any stage of the conposition's production. In one enbodinent,
t he incorporating occurs by combining the DHHwith 8 0 6 JAN 2003 WO

001 01253 PCTNS99/ 13466 sucral ose, and then adding the resulting m xture to
ot her conponents of the conposition. In another enbodinent, DHB is added to
ot her conponents of the conposition, either before or after sucralose is
added. 5 The nethods that can be used for incorporating DHB into

sucr al ose-contai ning conpositions are routine in the art, and are
exenplified in the Exanpl es bel ow. As used herein, the term"ingestible
conposition” 10 neans any substance intended for oral consunption



-either alone or together with another substance. The ingestible conposition
can be intended for consunption by a human, or other animal such &< JAN 2003

| i vestock or donestic animal. 15 In one enbodi nent, the ingestible
conposition i sWQ0801258 or sem -solid food product. Solid and serdT/¥Sb/ides
food products include, but are in no way |imted to, baked goods,
confections; chewiéf paserifgsin RYS, tHw T2 ry toppings, gelatins, jans,
processed fruit, 1ce mlk, yogurt) breakfast cereals and snack foods. In
anot her enbodi nent, the ingestible conposition is a beverage. Beverages

i ncl ude, but ar o] Limiedyta firuit o wi,C f r

cof f ee, beveragg;gg£gr%m@¥0ﬁ$rtﬁgrF%@g éﬁ&egﬁlgk ?Erv%gvgﬁggggﬁﬁtlEﬁé
further embodi meifit suthaloagesiohee (Sempdsi tli)omnds sacsakesened thAsddsdd
herein, the term"s tener” ans a_caonp tion ich_js not intended 30
for oral con ungLﬁBﬁ?§¥8F?§§P?nzﬁﬁF F&Pﬁeﬁia?piﬁt dedT%Sr %ﬁsﬁﬁption
together with thabsubst anseIlE! NYisVeHlee MXEmDN cRBER1EWEEDR el 2REWERRI S are
typically granular in form but can be in any other suitable form such as

powder, liquid GPesﬁPEﬁeslﬁhBH@ éﬁb&@ﬂﬁeﬁpguge 0 The ANF Y60 B2FaME5REFZS 3
PCT/ US99113466 e shuRg! eACEnEoRablks exeeridrblen gt susnelase. rhbre
comonly, however, the sweetener consi sts essenti al 'y of sucral 0Se ‘and a
carrier such asH@éxmnmsentﬁa§@§§erewﬁumbﬁbxtﬂ%n lofimatetimenghatanpl e of
this is theyg s r T f.t n L

conposi ti on canwggéﬁgﬁaﬁﬁggconﬁglHg§d§Q¥9> agggF TEO% gg%hp&é%t

i ngesti bl e conposint-izerocanteast &iyn waayr mae:,rc&cmmh TGecld sltaas't:i‘t;uhémttlme and
sucrose itself; bulKkin

t h | d adj t h
Stabi | 21 ng. agerts. I NEARS LT NG SXGRLeT ahati MG fomaad: Fogoagen <1 e o

Finally, the ingestitihe e@mpaschi dhLamtnsit rmaaa@&@eu@eaaltoc@mosﬁftl on.
Exanpl es of pharnaceutlcal conp03|t|ons inclu of exanpl e,

wa
chewabl e t abl et Srag|-j xTrereinF 3R/ LBS. ?%a?ﬂaﬁ@ubPEaPt ﬁﬂﬁo@ft?wns typically
contain one120 QirJi0r @ RRALMRESUIHAl\HAFd | erg, 0\ addihbonntarile aebhve

i ngredients. Pharmaceutically acceptable carriers are well known in the art
and incl ude, w theuttd Teiaati dihe p%ﬁpnamenbafgevsn@rm%alt@etrsejlmta)ns

Additionally, s g ns,
suspensi ons, soﬁﬁggﬁﬁboég sseé soll g Jgé Q&%éﬁ%?ﬂﬂg( 5§£§Mﬁ%é(l

non- aqueous sol vsiltesv.are propyl ene egcoI, pol yet hyl ene egcoI veget abl e
oils such as olive oil, and injectable organic esters such as ethyl ol eat e.
Aqueous carriers include, for 30 exanple, water, alcoholic/aqgueous

sol utions, eul srng_.ti(amd :ﬂuﬁq:senﬂie)ncs;mé-ni:ﬂwdﬁslgtﬁ%dmarﬁbxbwfcfmﬂbmdi a.
Solid carriers |€§ for eﬁﬁggg | ac C %Iulose and naltgﬁ§§a{|ns
Preservatives andf gtRAT GRS hSAP ‘5 Ie AFRATTANG, Wikth

exanple, 10 0§, M%M&MWS&PMEWIW@My M cTedi g tsa

ant i oxi dants, chelatlng agents,_ inert gases,_flavoring and colorlng agents

and the like. Thi® TaRkmtz ol ASTME DL bat EBF Eﬁ%@?%?%chf—w FoRFetatRe to

the Exanpl es whi ﬁbtﬁ%ﬂ@%m%s tdY05@n Skh! Esgslm?@@e artryedd sessely
appreciate that these Exanples are only illustrative of the invention as

descri bed no¢® fRergmeterhe a% HSMeWnhibhthel ll‘éh/lehearé%mf%fmﬁ@das |m| ly,

t hroughout this cati ar n C

di scl osure of thggée)g%ugr}lkg{; ‘i‘%érzsi/i sJr ereggg}:?}fég{?%gr%g{cﬁ%yﬁg erence into
this applicationdabadescthbe Rbgeréukky tleecstibed Dh Ekxamplée 1obeboeh this
i nvention pertains. 11 0 6 JAN 1003 WO 00/ 01253




Exanpl es PCTNS99/ 13466 I n each of the foll ow ng Exanpl es, unless otherw se
i ndicated, at |east 55 panelists were used to 5 evaluate the sanpb%§m~9mﬁ
statistical tests were used to determne if the addition of DHB
significantl| yWQI008k%3t he vari ous taste perceptions being studiPEd/USPH@3466
first, analysis of variance (also known as "ANOVA"), was used here to

det er m ne mhepbetaimeddabacigpsgﬁﬁ &f . €he M dhtEHH W phoyt.DHB) differ at
the 95% 'confidence Tevel, once any variance between individual tasters is
taken into account. The second, Tukey's HSD (Honestly Significant

D fference) test, e t .ar m net h abagsets differ
at the 95% 15 conf¥§3335&fé§§?gv%gﬁg é%égﬁéscghpéP%gﬁtegﬁggH b4test t akes
into account t lidhysawxsipermier raid Blitershaohe hade detehidthed by t he ANOVA
20 Exanpl o 1 SAUEEIOSE PrigtaraEs o B S RSerytl SUFELi BASCR panel of &

i i X
trained eval uaticepdeierditiad @queal g tewealrdiavaitt i8h EHEr BbeeRptibar al ose
+ DHB, 25 aspartane, and aspartame + DHB, all in bottled water. These
equal |y sweet [véavweeinesTloundhis Fdrdingppm sweralsseg, 19engentbecr al ose
+ 15 ppm DHB, %Qeo%’ﬁq@g&%ﬁaam% f_aékd 0 330 BB O qRRTEPHBe
Previ ous eval uations had shown T ppm as opti nal 38 For taste
alteration in sudres osxuixn othictte eBpeatterd tharb& G YpreBHBY thepure wat er
solutions,,Ras a slightly. sweet .tas and contributes to,.the total taste of
the sol uti%ﬁ. FFes J%ﬁ\l %%c{)&m"%}%éﬂt@% 19288 EBr sweet ness
time-intensity' ‘Yl e=br alf DOM e reddpr e uidey, sweet sol utions were
presented to 12 trtained panelists. The panelists had been screened for
general sensory acuity and trained in general 5 nethods for sweetener
assessnment as vel | agotbNEpddtONSd Ly MeL100S s Jd A YsRY 13838 ARy ver e
carried out so that all panelists Wre conversant with the nmethod as well
as the conput er§ian fibcantnefteniasten 204 Fodirhyedndxybenizoac @eidkmomld
panel i st to@k t | 0N} [ ctl t he
Comput or 1 1 ng Ry dihe BEFE Sicte o Rrt el e T A QA T
sweet ness i nt enswegtmesa.l i bt wasl Poymdnghogevenm thadn@), 40 "extrene"1
while slowy noyi 5.the_sanple around ip, his uth, After 10 segqnds,
the panelist svirieRrarrREREaNT dethckion Fidete 9 HelusSe sl ol
Conput er ti m ngoStojapeddaring which abudtalBfe Sewedtiess2(Q s peaasdivarbsi on,
panel i sts receiyed two coded sanpl es ith at |least 10 minutes, rest and
pl ai n cracker axﬁ V%fe?iFPnggF%%tEE%F gg%ﬁgggyd?%ﬁMRQQﬁgi9%%5%91 &t at
| east 30 nigput egobeieeRr $RESENEStNAOsNBEEIVEAY BréeSsd ¥ ¥artaineoned on
one day. All 25 sanples were designated wth a random 3-digit code, and
sanpl e present atVeR bPAELhWASPRRREBR| 2Bd SHATBAPERCER LR RSP SRS sts. The
data collected BychhgsCQRPULSERUET 85" B2E E¥CENd3Re SLLONT a f U rfadi @l Of
180 data points per tasting. Mean panelist response was cal cul ated for each
time data point {spaaExemples balbahece was carried out to deternmine the
di fferences between sanples. The data

25 Accordingly, this invention provides a method of
improving the sweetness delivery profile of a
sucralose-containing ingestible composition, which
comprises incorporating therein DHB at a DHB:sucralose
weight ratio of from about .01% to about 100%. As used

30 herein, “sucralose” shall mean 1, 6-dichloro-1, 6~
dideoxy-p-D-fructofuranosyl-4~-chloro-4-deoxy-a-D-
galactopyranoside. DHB, defined above to mean 2,4-
dihydroxybenzoic acid and comestible salts thereof, is

recognized by the Flavor and Extract Manufacturer'’s

6



13 0 6 JAN 2003 WD 00/ 01253 PCTNS99/ 13466 _ fromthese tests are shown in
Figure 1 and Table Z (sucral ose-related), and Figure 2 and Tabl e (%6 JAN 2003
(aspartane-related). r 14 0 6 ~fa~J e;103 WO 00/01253 a ¢ OOad Ha~ N
Ob Ur-11 ~BYHOMOR3 1~ fd A .,i ro.a ~+ x + x + + + 0 0 0 PCHUSINIMS
cos.~1 Mo~ovooNOt1 000000O0N . ~~v OOOOOOOAI N UPI
a~~ w ~n O >~ WAsscdatiob eis NaMelfol iconbumpticm. uZomestiblevavade M u7 M

er OQ G h Q. D’hllslvlll\s/I faszitl%btl%T tf%rNeg(%m%lM Offc?m VAllgrci)c(R th\émical
Co. (Milwaukee, WI). Comestible salts of 2,4-

dihydroxybenzoic acid are preferred for use in this

5 invention.

The “sweetness delivery profile” of sucralose, and
therefore a sucralose-containing composition, includes
both the time period preceding sweetness onset (“onset

10 period”), and the time period during which sweetness
lingers (“lingering period”). Reduction in length of
either period improves the sweetness delivery profile
of a sucralose-containing composition. Thus, in one
embodiment of the invention, the improvement comprises

15 reducing the onset period. 1In another embodiment, the
improvement comprises reducing the lingering period.
In the preferred embodiment, the improvement comprises
reducing both the onset period and the lingering
period. -

20

DHB-induced shortening of sweetness onset and
lingering periods is measured using an aqueous solution
containing only sucralose. This solution constitutes a
simple taste system, in that it triggers only sweetness

25 receptors. In more complex sucralose-containing taste
systems (e.g., an apple bar) that additionally trigger
bitterness, sourness and/or salty receptors, DHB still
reduces sweetness onset and lingering periods.

However, in such complex systems, this DHB-induced

30 reduction may not be perceived as such. Rather, as
shown in the Examples below, this reduction may be
perceived quite generally as an increase in overall

“liking” of the sucralose-containing composition.



O to a~ E~ . 00 O N~GvOtDtf7 M\ OO OMa~ar h MM-i o hao 00 N

t0.-i .-~ .--i .-~ .--~1 NONT ~ tODCOMIO ~I1 1D.,.1la~ ~''r O O 1 AW
"1 Mtflwmollo MNtO MO/ h ClL CONTr-110rl 00 MIO NsTL'. hO

-~o o1 r 8991853t 0 N N ~-1EMb ar.i o0 0 0 0 o Hl, C7 M 00 hPET/URRRH13466. 1 t O
vO Mtl~ NLl Ww. M.f..lh O0OL NM~T MDOTINOL1cr NNU"O~.~tOr .-~
OIONO:-i .-a %eomGert@b@eOc@n@oS)itibnlwtldseo sweethess- E Ew ~ ~o0 f'a

HN ~ E b HE~-vV N N95 P' CTI US99/ 13466 -~ 07 01
UV LE diNery RSl AT TgRrted EEN hhiai] iy Hie e ot 1ons 0

C 00 ao --amdhrlt &SALctdlbseRC W?Q%l@%fi thlsllbnfatfht rdAdds O N ~ ~a>'
.11t ODO01 CO00 0 pNCIlVvO D N rltT. - NOOOOOOdTr0o r~

M aO n QLON &rom abanD Q9 to-pbept 10% k. |tCG;adEwet1r9hﬁ @D t® t 1 Ntn aN

fW7 . 15 11£gest1ble composition. However, this amount can vary

greatly depending on the nature of the composition

being sweetened.

The amount of DHB added to the ingestible
10 composition can be measured in relation to the amount
bf sucralose present in the composition. 1In one
embodiment, the DHB:sucralose weight ratio is from
about .1% to about 50%. 1In the preferred embodiment,

the DHB:sucralose weight ratio is from about 2% to
15 about 10%.

The DHB:sucralose ratio ranges in this invention
were determined based on the preferred levels of DHB,
and the sucralose levels generally used in ingestible

20 ° compositions. At the lowest sucralose level (about 50
ppn) and highest DHB level (about S50 ppm) envisioned in
this invention, the DHB:sucralose ratio is about 1:1,
i.e. about 100%. At the highest sucralocse level (as
seen in sucralose concentrates and syrups), and lowest

25 DHB level envisioned in this invention, the
DHB:sucralose ratio is about 1:10,000, i.e. about .01%,
Hence, the minimum and maximum DHB:sucralose ratios
provided in this invention are about .01% and 100%,
respectively.

30

“Incorporating” DHB into the sucralose-containing
composition can be performed at any stage of the
composition’s production. In one embodiment, the

incorporating occurs by combining the DHB with
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Properties of SPLENDA/DHB Sol utions 5 10 This Exanple illustrates the
uni queness of acSPRENDALsneet EHeer g ilateormmiaft OHBweratese dasiceddedh t he

present inventign. Two. sqlufions, equivalent.in sweetness, o | ut L on
cont ai ni ng TO$ @ﬁﬁa‘?eﬁ)ogﬁ:i é}iﬁ?t ‘3@}epr‘éspeaci]e@rac%?%%%r?gl?%gbégrJnﬁ#%t i ons
present ed bel owsudhgl Bkt 0d8Ka {hing edMpddn ttivnd cdrell aduONSei Snatkarrier

for sucralose in the sweetener SPLENDA, and is /controlled for here by its

use in both conBFbt BRE BFBCBRETR i Fiedahplde ExampiesdeRi®¥n Sucral ose

DHH (g) (g) (g) SPLENDA Control 39.52 0.48 0.0 20 SPLENDA w DHB 39.52 0. 48
sodiumsalt H20 (g) 350Q 0.12 3500 56 panelists received a 20 m serving of
each 25 sol ution. Daka weed henéixedthsi vermnalygeést dblyacomposibhdnTukey' s

HSD tests. ﬂ@blﬁe§n§uQH9rEEB?tLH@ErT§qE§££ﬁe§0r oral consumption

either alone or together with another substance. The
ingestible composition can be intended for consumption
by a human, or other animal such as livestock or
domestic animal.

15

In one embodiment, the ingestible composition is a

solid or semi-solid food product. Solid and semi-solid
food products include, but are in no way limited to,
baked goods, confections, chewing gum, frostings, non-

20 dairy toppings, gelatins, jams, processed fruit, ice
milk, yogurt, breakfast cereals and snack foods. 1In
another embodiment, the ingestible composition is a
beverage. Beverages include, but are in no way limited
to, fruit juices, soft drinks, tea, coffee, beverage

25 mixes, milk drinks and alcoholic beverages.

In a further embodiment, the ingestible
composition is a sweetener. As used herein, the term
“sweetener” means a composition which is not intended

30 for oral consumption by itself, but rather is intended
for consumption together with the substance being
sweetened or made sweeter. Sweeteners are typically
granular in form, but can be in any other suitable form

such as powder, liquid or syrup. In one embodiment,



17 WO 00/ 01253 Table 3 0 6 JAN YUO3 PCT/US99/ 13466 Scal e SPLENDA SPLENDA
Signif. 5 Crl. w DHB Diff. 95% Sweetness 5P 2.84 3.11 NSD Accept UN&gmi
10 Sweetness Onset 71 9.29 9.38 NSD Sweetness Intensity 71 4.46 4.9 5
Aftertaste | nwvermior3s371 9.59 9.46 NSD Bitterness 71 4.07 3. 84 MNSUR0/13466
Sweet ness Duration 71 4.73 4.36 yes Pl easantness 25 of Aftertaste 71 3.95

4.21 NSD Over athe Lskeagelldr) civhsists yeseﬁﬂléllyfbciahbrhhbeeal HOOP 38 33
52. 05 yes Scale Note, 5P, 5 point |ine scale:

oreorl one S Conmiy | e ea e the SWRFEENRE canBiSty, SerEREiapTY

excel | ent. 9F‘o? 5OERR10sRe RPlL cl rie? ShtkCasOdekobeghtacosel i ke
extremely. 100P: 100 point unstructured line scale; 0 - artificial, 100 =

natural . NSD: RelEpgakitirdantoroadien. er Oreesxamhase ofc5has wer Ehehosen to

gi ve the nust %%ﬁ§§ﬁﬁmt of potential differences for each
attrlbuten?%stggggigggr c~us WD 00/ 01253 PCT/ US99/ 13466 To a

significant degree, the DHB-containing sanple denonstrated reduced
sweet ness duration, gore nat yral taste % % overall "I
€ P&

"5
Exanpl 6 3 Baked AppF AT Ry 38 ﬁ@mgsferaeﬂnlgag oups

all purpose fl@yuo%atla@smlbalad&ﬂa@wa@r agéntt%asrmenelske ng,seda; 2
t easpoons ground cinnanon 1 cup reduced-calorie margarine; 1/2 cup egg

substitute: 2 reasg&eﬁé3uﬁﬂm9%§%&¥wa@wn tratadp GasRdersns¥chppSesauce; 2
cups peel e andeg ﬁued 1%%@:5’% aé;ﬂ:r%%eg 1?@%’?:@'“‘1:&3%‘:1&5 g%n%% SheRNDA
our; 2t e

Wth DHH 2 cups a purpos easpoons baki n t easpoon
baki ng soda; 2aseagpdodexioimsl 2&)1¢iad1axmntslsuqm raesduad:@dblda.Ideige

margarine; 1/2_c¢ egg substitute: t easpoons._va extract up .
unsweet ened apsﬁgp’a&de;cogl%% red p%%?’e aﬁﬂﬁ’oé’ﬁgtc@& r‘:le Qustg.én g a§I5E‘ DA and
0.13 g DHB sodium salt. 25 The apple bars were prepared according to the

fol |l ow ng procedures, Preheat oven t 350F Spray, two 8x8x2" net al
baki ng pans with veJétneﬂJ]IJeYCo ?n’gn%‘?ﬁ%rﬁ’ & FORPSF AN 453WRe & ir toget her

flour, baki$g PeWIHacdAKi L)L SOEHRpo S &H NN 1988 @fsrpiermaceumcal

compositions include, by way of example, chewable

tablets, elixirs and syrups.

Pharmaceutical compositions typically contain one

20 or more pharmaceutical carriers in addition to the
active ingredients. Pharmaceutically acceptable
carriers are well known in the art and include, without
limitation, phosphate buffers and saline solutions.
Additionally, such carriers may be aqueous or non-

25 aqueous solutions, suspensions, solids, compressed
solids, and emulsions. Examples of non-aqueous solvents
are propylene glycol, polyethylene glycol, vegetable
0ils such as olive o0il, and injectable organic esters
such as ethyl oleate. Aqueous carriers include, for

30 example, water, alcoholic/aqueocus solutions, emulsions
and suspensions, including saline and buffered media.
Solid carriers include, for example, lactose, cellulose
and maltodextrins. Preservatives and other additives

may also be present, such as, for example,
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2. In alarge mxing boww with m xer at high speed, beat nargarigf gﬁ%®3
m nute. Add egg substitute and vanilla and bl end at high speed f 5(4
seconds. 19 0 6 JAN ZQ-O- WD 00/01253 fCT/US99I 13466 _ 3. Add SPLENDA

| ow- cal ori e swi¥? @H@253 and DHB when applicable), and beat at nmeRETISIIPEEE
until snmooth 90 seconds). Add apple sauce, grated apple, and flour mxture,
and beat at Iovva§§é@écﬁﬁbiﬁl5f nRREHOXIGME sse€hRASFING. aOpPBAd bAEXter in pan
and bake for 40 te p seLle n center
comes out ol eandicas 52P5ziRh and APRHIRASEnt O EhbeEne 1ARE. 17

SPLENDA- sweet ened apple bars were evaluated in conparison to the sanples

cont ai ni ng SPLENDA WI anel j sts received servi of each
product, and marked t sr 1P8§B5ﬁ583wbllfab%¥§ttle5n reé'StBBE BXere 15

anal yzed usi &g é@%lewn%eoftovahbams S%Pé’s Len Fohibwl, eshe. tNBQE scores are
shown in Table 4. Table 9 20 Scal e LENDA SPLENDA S’ gnif. Crl. w DHH
Diff. 95% skilled in the art will readily appreciate that these

253weet ness5P2. %%%T%géa%%%e }iégSi\AeXe%ae&%s%®%%te7 L 3vaR3i8RYgs30Sneet ness

Intensity7l 3. 694. tura

Tast e100P53. 165 depsexAftest traskelfnléysih yiel. diina3 NED4BBIfoldomess 7] 4. 23. 97NS
DSweetnessDurat| 7I4 9. 36N 00/Q1253.0 N 2003 ,RCT/US99113466
Pl easant ness of G éﬁﬁe! 8éoﬁv§¥¥ %3%&4%‘%HhskPﬁaléﬁ 2g1eWs g 53
yes Scal e Nope. v@ElcﬁlQQhﬂilﬂdafﬂ;&o%@abﬁe @1tecD0(zThe %1—sle>SQIQQd,of5tHese
excellent. 71: 7 paint |ine scale; di slike, = just_right, 7 =

excel l ent. 9H; Q“{R%%ﬁaqﬁQHﬁ §éaP€re§Y 1HF%¥R%&?tQ9thﬂFqQQﬂ%PceglntPlke
extrenmely. 100: {0 %?éﬁlca(%mnartfo' beskaipe WOt iNG) .cH¥SELAQ $kgphEi cant
di fferences. 15 The dded sanpl e was perceived as having a
significantly fatterteawdsighedhisndewenhdontpextainghe control sanple. The
sanple with DHB was significantly better for initial sweetness perception,
sweetness 20 intensity, natural sweet taste, aftertaste pleasantness and
overal |l |iking. However, no significant differences were noted for
bitterness, aftertaste intensity, and duration of aftertaste. 21 0 6 JAN
2003 WO 001 01253 Exanpl e 4 Eval uation of DHB in Sucral ose- Sweet ened Col as
PCT/ US99/ 13466 5 A. Background
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Sensory research was conducted to determne the effect of DHB on

sucr al ose- sweet ened cola (220 ppn). The levels of DHB tested were 3% JAN A5
and 17.5 ppm 10 H Sensory Testing Each product was eval uated tw ce by
appr oxi mat el YWe-0@01@3nel i sts. Products were eval uated using a eomusberiged
sensory data acquisition system Panelists were seated in individual,
partitioned lpxsepsagy booths to mnimze their interaction with each

ot her. Sanpl e§ re presented one at a tine. Each sanple was eval uat ed
before the next sanple was tasted. Sanple presentation order was

random zed. Panel | s GARSUERdLI QYRCeR Oy LALTLAST ahadapla After 20
conpl eting the evaluation of each sanpl e, panelTsts weré instructed to
rinse their nmiherwicreoughliyaweth atbileesof Strpskeliand swme boddd eb wat er .

25 Evaluated Attribytes Attribyte 30 Overal].Ljikin 5 et ne Al nt
Swee;/negs %Jaﬁ"ti}' % I f€ss &’Qeﬁgéﬂ'ﬁéﬁ%ago%el??ﬁeﬁ”f%ﬁéis‘ﬁﬁr%gal e 1
= Dislike; 9 %didetdrmineaGle the™ a@@i’t@@ﬂcgleHBPQQghi'\‘_ﬁ-‘caﬁi(@PW ent 1 =

Slow, 7 = Rapid 0 = None; 100 = Extrenme 22 WO 00/0l 253 Liking for Cola
Fl avor Bitterrfdd®® |theeysirdpus &asiegpearerhsepst beioREREABSd Durati on of

ALortasto Pl ottty arob R oh S tahthn 5 88h KA Bet 1500 1 -

Dislike; 9 = LiAovaAs Noes Used Bdreen® detebinbhe WbetheRegiwarddts Short
9 = Long }0_ Ssheotrst'(ig.e_. ,L%T%h and without DHB) differ at the 95%

'confidence level, once any variance between individual
tasters is taken into account. The second, Tukey’s HSD
{Honestly Significant Difference) test, was also used
here to determine whether data sets differ at the 95%

15 confidence level. More specifically, Tukey’s HSD test
takes 'into account the mean square errors which have
been determined by the ANOVA test. Both the ANOVA and

Tukey’s HSD tests are routinely used in the art.

20 Example 1

Sweetness Properties of Sucralose/DHB Solutioens

A panel of six trained evaluators determined

equally sweet levels of sucralose, sucralose + DHB,

25 aspartame, and aspartame + DHB, all in bottled water.
These equally sweet levels were found to be 200 ppm
sucralose, 190 ppm sucralose + 15 ppm DHB, 550 ppm‘
aspartame, and 535 ppm aspartame + 15 ppm DHB.
Previous evaluations had shown 15 ppm DHB as optimal

30 for taste alteration in sucralose products. Greater
than 50 ppm DHB, in pure water solutions, has a
slightly sweet taste and contributes to the total taste
of the solution.

12



1 = Short: 9 = Long 1 = Unpleasant: 7 = Pleasant C. Results The products
were significantly different for only one attribute. The duration gfg gmfgm
aftertaste was significantly Iower for the cola with 17.5 ppm DHB (sanpl e
4) when conpar edwomopizezcola with 12.5 ppm of DHB (sanple 2). Theicanywey/e46m0
significant differences anong products for any of the other attributes.

Quantitative data wer gcanalweathdsd dmdrahnyensiely Yahlddnes, argbmlukey's HSD
Test. The data are shown in Table 5. 23 0 6 JAN 2003 WO 001 01253 Table 5

Sensor - Resul ts ( N-SRBSZROF AR St% sWeatefolusiesy PenUSTRISSeE to
Attri buteSucral. %r@a.i%?a%cir%ﬁ gg%f 8%%%1%%%2—%%1% %?e?e%ed

pprDiff. at( 1 )+ 12 . ppmt ppm
DHB( 2) (3) (4) Li ki nfpf areme30bl 785 675y SHANSDOV enall [tPrddiect Armougeneral

o3 25 15t 00 B SRA h UL

, 49. 2149. 7349. 047i (NS pvins i S| tydd kiitg sessions were carried out
for5. 565. 805. 785. 62NSDCol aF] avorBi tt ernessl1. 891. 981. 951. 95NSDI nt ensi t yDi et/

36. 304146. 0642. 5SNEORAGul 2k TRADUF BT OTRE FAMYSE ST 98leR ofhe ekttt vs

4) Af tertast eDurat j ong 1643, 878 808N 2ed data entry system.
Col aFl avor Aftert ast eDur ati on4. 444. 454. 364. 31NSDof

O her Aftert ast ePl easant -4. 004. 134. 254. 27NSDness of Aftertaste 24 SUBSTI TUTE

ST, 0 S0 008 PRI BT Fromle i sete

For mul al ngr edi ent s@y¢tendat shl kol onl owat £ IS agedlaceonseatr eve39. 0
gSPLENDA brand sweetener, 25 1iquid concentratel6.6 hosphori c aci d,
B FHRS &

75$10. 8 gpot assi ufiPBRASDGL BEMSRYcPYFFT  aci B hRy CBF gBARFR( nEe

anhydrous2. 0 gTot ghedb0s® gabedPtRpasdééOfedy OGRAEAS AP SR & Line S¥EalPe Add
ingredients to water in the fol|ow ng order: potassium benzoate, SPLENDA,

phosphoric acid, ¢FeRr§EtREcElomcaPPRENetANEE TN OndENt 8t 8LONLYX BPRBERAIGhI v

bet ween addi tjOns¢nfikambiBi 8PeAnBeYRIROE MuciSyr e €61 bepshed, veker
(one part syrup to five parts carbonated water) and bottle (C02 | evel of

fini shed bever agepangl stobwabipweththeysamppbaitaid mdeeisugdl tonsabe for

fini shed bever age., 26 SUBST THL SEEET: LRAE 25)ppedV0ePOL025ea1 of

180 seconds.

20 In each session, panelists received two coded
samples, with at least 10 minutes rest and plain
cracker and water rinse between samples. Panelists
rested for at least 30 minutes between sessions. No
more than 3 sessions were allowed on one day. All

25 samples were designated with a random 3-digit code, and
sample presentation order was randomized and balanced

across panelists.

The data collected by the computer were read every
30 second, for a total of 180 data points per tasting.
Mean panelist response was calculated for each time
data point. Analysis of variance was carried out to

determine the differences between samples. The data

13



What is clainmed is: 0 6 JAN 2003 PCT/LJS99/ 13466 1. A nethod of inprovin

t he sweetness delivery profile of a sucral osecontaining ingestibl &b JAN 700
conposition conprising the step of incorporating into said 5 conposition a
conmpound tha?‘ﬂgﬂég@s the length of time during which sucralogg%gﬁﬁﬁFH@ss
is perceived, wherein said conpound is DHB at a DHBaucral ose weight ratio
of from about fromoshesabsestsoeys showpelneFhedrst lcl2RdmIePifhérein the
DHH: sucr al ose i t0.Q s f , 3% 0% 3. The nethod
of claim 2, MA%$%¥§igE% Egﬁégﬁg?élégg]aggg%t %aﬁ%%’?g&?%bglabout 2% to
about 10% 15 (4spdbeanetiedaafedsl.aim 1, wherein the ingestible conposition
is a sweetener. 5. The nethod of claim9, wherein the sweetener consists
essentially of sucralose. 20 6. The nethod of claimb5, wherein the
sweetener is sucralose and a carrier. 7, The nethod of claim1, wherein the
i ngestible 25 conposition is a solid or sem-solid food product. 8. The

met hod of claim 1, wherein the ingestible conposition is a beverage. 30 9.
The nethod of claim1, wherein the ingestible conposition is a
pharmaceutical conposition. 2s

. Ashe. A(. A(S?. A3(. Aa. Al . A?. AL A AFf . A . A . Af. Aa. AY{ @. A@ | . A9S. A" . A(. A?. A, . A
u. Ayy. Al [ % A@6 AN

+1XY_v45 ab{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca]
ca] ca]ca]ca] calca]c”a]calcalcalcalcalcaljcalcal 7 ()N])[Y

Ax-}xsni d_Z]]ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lcRa]ca]c
La] ca] ca] ca] ca]ca] ca] ca]ca]lca] ca]ca]ca!-. FQRrq|}

()Kr rs"" 40 xsnmhe”Y] ] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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]calca U cMal ca] ca!!"YZlI m AFRxzuni d_ZUi d_ZU] ca] ca] ca] ca] ca

Ul c™a] ca] ca] ca] ca] ca] ca] c™a] ca] ca] cal] cal] caU] caU] caU] cal] ca] caU] ca] ca] ca] c
a]J ca] ca] ca] ca] ca #56Z

M kgh* " w- . =>abz} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal zJ~

| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
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] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca!$
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+,,---11T4AM\//]//00?0@FO0" 0a000" 1#191: 111} xsni d_Z] ca] ] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
calca! 11@94: 4" 4a4446575555555555#6#8) 868B8K8Y89999999{ vql gb] X] c] ca] ca] ca] c
a] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca!
@b<c<<c<<<<<LLLLL L=

===4=5=9=: =f =g======} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca! == >

BBBBBBCCDDD* DZD[ D| w nga\ W ] ca] caU] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca! [ Dnbn DDDDDDDDDDDDDDDD
DCEQEUEZE\ Ej EnEoESEwWE| E~EE| wgl gb\ W wr nga\ W ] caU] ca] ca] ca] caU] ca] caU] ca] cal
ca] cal] ca] ca] cal] cal] cal] cal] ca] cal] ca] cal] cal] cal] ca] ca] ca] ca] ca] ca] ca] caE
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FFFF#FVFFFFFFFF{ upj e_ZT| wr nga\ U] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] cal] ca] ca
Ul cal] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] cal] cal] ca] cal] cal] cal] caFkfg

Q&g CEEEEEEEEEEEH+HH H=HHHQHSHUR HgHE we | f af Ul we nga\ UU] caU] ca] caU] cal] cai C
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1" 141 vgkfal Ww nga\ UJj ] ca] ca] ca] cal] ca] caU] ca] caU] caU] cal] caU] cBRf TR a168
a] cal] ca] cal] cal] caU] ca] cal] ca] ca] ca] ca] cal] ca] ca] ca]cad4l 511 1Lielll|IT11111J
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] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] ca] ca] cal] ca
] ca] cal] ca] caMVNNN$NA N7 N? NANgNs NNNNNNNNNNNNNS 06 OL OMOPPKPL PeP{ vql gb] XSng] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] c”a] cna

Ul c”a] ca] ca] ca] caU] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca
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the present invention. Two solutions, equivalent in
sweetness to a solution containing 10% sugar by weight,
were prepared according to the formulations presented
10 below. The maltodextrin shown in the formulations is a
carrier for sucralose in the sweetener SPLENDA®, and is
’controlled for here by its use in both control and DHB-

containing samples.

15 Maltodextrin Sucralose DHB H20
(g) (g) (g) (g)
SPLENDA® Control 39.52 0.48 0.0 3500
20 SPLENDA® w/ DHB 39.52 0.48 0.12 3500

sodium salt

56 panelists received a 20 ml serving of each
25 solution. Data were analyzed using Analysis of
Variance and Tukey’s HSD tests. Table 3 summarizes the

mean scores.
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Sweetness
Duration 71 4,73 4.36 yes
Pleasantness

25 of Aftertaste 71 3.95 4.21 NSD
Overall
Liking SH 4.84 5.73 yes

30 Artificial/
Natural 100P 38.33 52.05 yes

Scale Note. 5SP: 5 point line scale; 0 = poor, 3 =

35 good, 5 = excellent. 7I: 7 point line scale; 0 =
dislike, 4 = just right, 7 = excellent. 9H: 9 point
line scale; 0 = dislike, 5 just right, 9 = like
extremely. 100P: 100 peint unstructured line scale; 0
= artificial, 100 = natural. NSD: no significant

40 differences. These scales were chosen to give the most
accurate assessment of potential differences for each
attribute tested.
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(~ 90 seconds). Add apple sauce, grated apple,

and flour mixture, and beat at low speed until
mixed (~ 45 seconds).

4, Spread batter in pan and bake for 40 minutes, or
until a wooden pick inserted in the center comes

out clean. Cool to room temperature and cut into
bars.

The SPLENDA®-sweetened apple bars were evaluated in
comparison to the samples containing SPLENDA® with DHB.
66 panelists received a serving of each product, and
marked their responses on a questionnaire. Data were
analyzed using Analysis of Variance and Tukey’s HSD

tests. Mean scores are shown in Table 4.

Table 4
Scale SPLENDA® SPLENDA® Signif.
Ctrl. w/ DHB Diff. 95%
Sweetness sp 2.92 3.31 yes
Acceptability
Sweetness
Onset 71 3.45 3.86 yes
Sweetness
Intensity 71 3.69 4.11 yes
Naturally
Sweet Taste i100P 53.1 65.5 yes
Aftertaste
Intensity 71 4.05 4,23 NSD
Bitterness 71 4.2 3.97 NSD
Sweetness
Duration 71 4.17 4,36 NSD
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5 Qverall
Liking SH 5.58 6.53 yes

Scale Note. 5P: 5 point line scale; 0 = poor, 3 =

10 good, 5 = excellent. 7I: 7 point line scale; 0
dislike, 4 = just right, 7 = excellent. 9H: 9 point
line scale; 0 = dislike, 5 just right, 9 = like
extremely. 100: 100 point; 0 = artificial, 100 =
ﬁatural. NSD: no significant differences.

15

The DHB-added sample was perceived as having a
significantly faster sweetness onset than that of the
control sample. The sample with DHB was significantly
better for initial sweetness perception, sweetness

20 intensity, natural sweet taste, aftertaste pleasantness
and overall liking. However, no significant
differences were noted for bitterness, aftertaste

intensity, and duration of aftertaste.
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5 A, Background
Sensory research was conducted to determine the
effect of DHB on sucralose-sweetened cola (220 ppm).
The levels of DHB tested were 12.5, 15 and 17.5 ppm.

10 B. Sensory Testing

Each product was evaluated twice by approximately
28 panelists. Products were evaluated using a
computerized sensory data acquisition systenm.
Panelists were seated in individual, partitioned
15 sensory booths to minimize their interaction with each
other. Samples were presented one at a time. Each
samplé was evaluated before the next sample was tasted.
Sample presentation order was randomized. Panelists
consumed two ounces of refrigerated cola. After
20 completing the evaluation of each sample, panelists
| were instructed to rinse their mouth thoroughly with a
bite of cracker and some bottled water.

25 Evaluated Attributes
Attribute Scale

30 Overall Liking 1l = Dislike; 9 = Like
Sweetness Amount 1 = Lack; 7 = Abundance
Sweetness Quality 1 = Poor; 5 = Excellent

> Rate of Sweetness
Onset 1 = Slow; 7 = Rapid
Cola Flavor

40 Intensity 0 = None; 100 = Extreme
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Aftertaste 1 = Short; 9 = Long
Duration of Cola
Flavor Aftertaste 1 = Short; 9 = Long
15
buration of other
Aftertaste 1 = Short; 9 = long
Pleasantness
20 of Aftertaste 1 = Unpleasant; 7 = Pleasant

C. Results
The products were significantly different for only
25 one attribute. The duration of sweet aftertaste was
significantly lower for the cola with 17.5 ppm DHB
(sample 4) when compared to the cecla with 12.5 ppm of
DHB (sample 2). There were no significant differences
among products for any of the other attributes.
30 Quantitative data were analyzed using Analysis of

Variance and Tukey’s HSD Test. The data are shown in
Table 5.
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Total 3150.0 g
15
B. Preparation Procedure

(i) syrup
Add ingredients to water in the following order:

potassium benzoate, SPLENDA®, phosphoric acid, citric
20 acid, caffeine and cola concentrate. Mix thoroughly

between additions.

(ii) finished beverage

Mix syrup and carbonated water (one part syrup to
25 five parts carbonated water) and bottle (CO; level of
finished beverage = 3.6 volumes). The syrup batch makes

S gallons of finished beverage.

25

SUBSTITUTE SHEET (RULE 26)
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weight ratio is from about 2% to about 10%.

15 4, The method of claim 1, wherein the ingestible

composition is a sweetener.

S, The method of claim 4, wherein the sweetener

consists essentially of sucralose.

20
6. The method of claim 5, wherein the sweetener is sucralose and a carrier.
7. The method of claim 1, wherein the ingestible

25 composition is a solid or semi~solid food product.
8. The method of claim 1, wherein the ingestible

composition is a beverage.

30 9, The method of claim 1, wherein the ingestible

composition is a pharmaceutical composition.
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