f()*+e3e‘rN‘oFFGKIdI~N6TNTNTd WO 00/01253 5 This invention relates to the
use of 2,9 dihydroxybenzoic acid as a means of inproving the sweetness
delivery profil sweet ener sucral ose. 10 Background of th i on
PCTNG00115406 MEPREREE TNPROV NG SWEETNGSS DELI ey Cr SuomaL CRer by
the Invention Sweeteners are known to inpart a nunber of characteristics to
food including, ¥EIHeROF| IHPRAVING SHBERTNESY RELIVERY,OFf SHCRALASE

aftertaste. These 15 properties, particularly flavor and aftertaste, are
wel | known to vary over the time of tasting, such that each tenporal

profile is sweet ener-s%eg'! fi g iTuEaI ey, A, "Perceptual Characteristics of
Sweet eners", Pr 20T H. Grenby, Ed. Elsevier 20 Applied
Sci ence, 198%)). Tastands" are eatable conpounds that reduce or elimnate
undesirable tastes in other 2 5 eatables, and do so at concentrations bel ow
t hose concentrati ons Tti swhinclenthenr redat86 tastles ase qferedpti bl e. Known
tast ands, i ncludi q? %4% h dr,oxgbegzoi ¢ acid, have been clainmed to reduce
or elininate undesTYE*Y Bifasfes, apaf t PRIADTY WRTONAPENEPEr netal lic

aftertastes, in eRlablRs @eNtiakpryngrBirghei Hf ened [ ywsRBlENRLSraYoss, Patent
No. 5,637,618. For the sake of convenience, the term"DHB" is used herein,
where appropriate, to nean 2, 4-di hydr.oxybenzoi c acid and conestible salts

t hereof . Tastsand hee i uce or elimnate WO 00/ 01253
PCT/ US99/ 13466 unug@ulﬁ%a oc%‘tfikz?llcen?ﬂyéggitggon with the receptor site on the
taste bud, without the tastand's inparting a taste of its own. This

mechani sm has been anal ogi zed to conpetitiyve jnhihition th the binding
site of the 5 recept ot 35S TF ThpRTHH VP i R A% iaoﬁmﬂ\gltel’f fffe sites) that
i nfluences the repepi®ferTHEidastantoddsihennd depcribeduas 1dmiecttlivn,
interacting with the receptor site for_the undesirable taste, thereby
preventing inter 8EPFonf bAVehe TRERT Pabi 2RdistiEafttas 0 (The@S®ar get recept or

site. SweeteNerspsHEhr 85e SACSHAE ] AuBRHL §- PBAVYY -dnd tertaste, are

oxat hi azi n-4(3H) - one- 2, 2- di oxi de potassium salt (acesul fane potassium are
comonl y char act &eitxeln@sn 150 hAFF NgOBe ¥ t e ahbmero fretad fing afsushy 4beés.
Product s

each temporal profile is sweetener-specific (Tunaley,
A., “Perceptual Characteristics of Sweeteners”,
Progress in Sweeteners, T.H. Grenby, Ed. Elsevier

20 Applied Science, 1989)).

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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prepared with 2, 4-di hydroxybenzoic acid along with these sweeteners are
clainmed to display reduced undesirable aftertastes. In contrast, sone

hi gh-intensity sweeteners, notably sucral ose (1,6-dichloro-1,6 20

di deoxy- B- D- W@ e¢/@Rs¥ anosyl - 4- chl oro-9 deoxy- a- D- gal act o- pyr arosUS®) 132680
aspartame (N-L-aaspartyl-L-phenyl al anine nethyl ester), display clean sweet
tastes very shmﬁbairhblbhahsmb $uga&a681oﬁiwVEBttaadrébéptNklb&ta &aod

Chem stry, ) : 305- 31 199 ) n ot her rds, these conpounds are
not character&?@d tast ﬁaé %g HFF QPtoF ﬁeFéPFPEggFtéWPé§Fé§g &t tRFLehi gh

intensity Sweg{feReES oprch %l%u'ﬁ\re%%%sﬁnﬂaasBaEhaaﬁa%al&%aortbed to have
sweet ness delivery 30 problens, 1.e., delayed onset and’lingering of

sweet ness (S. G@mpﬂketlvetxmhlpLIlOEOthScmhe 580g)n§9§16©20f6666(1993))
These phengnena ari se vi.a _nechani sns whi.ch are bko hem cal |st|nct from

those respdnsitHiEPESE (Fend R Chg SRS O ema L RIPR l&Pt&?F & in2 W

001 01253 PCT/ 4339/ (334 &6 arte Sp@sRrice sC aiHedirk ceplier . smataertersta(ne his Lee,
Advances in Carbohydrate Chem stry and Bi ochem stry, 45;199-351 (1987))) 3
WO 001 01253 PG*@BSQ&FE&Q@?@&%ﬁn%%FQHtlﬂhénFﬁﬁéﬁFPBﬁ YHES itBent i on provi des

a method of i U QYRE & ARLYHESH AR LeNY Wa%'e' € t¢fer@by
sucr al ose-cont ai ni ng i ngesti bl e conposition, which conprises |ncorporat|ng

t herein DHB atp@VDHEermﬁmmcghtOfr aitheou@fdefsrlé‘mbél@od?taﬂ@lﬁltt@ about

100. 10 4, OOI %%é P %%ﬂGG - Brief Description of the Figures
Figure 1 s ows }fenet%tl me- |$§t@hé y curves for solutions of sucral ose al one

(Sample 1) and sucralose with added S 2 4 dlhydroxyben20|c aC|d (Sample 2).

The data in Table TINE?Q in the | es, beIOM/corr %ith t he
curves shown in thi'8§ Hheh Lﬁ§M§ |¥1 K& Tabl e,

are defined a%i@&ﬂﬁﬁnim)%wmwimsﬂé det%%cs&dﬂld salx: first tine
that 10 HHX|nun1|ntenS|ty was recorded. T~"d: last tine that a non-zero

intensity was feetTHRmMERARSSI Y)Y aFeecammanloh Gharafhiasi zpdf%r t han
50$ of |max wag 6:?&?&5@@3& éjxdi&e hé €F1 P c WE L g d 1t ensida dhad

decreased to 50% of eclo; sane as for TdecSO- but at 10$ O |, nax
prepared with 2,4-dihydroxybenzoic acid along with these

sweeteners are claimed to display reduced undesirable
aftertastes. In contrast, some high-intensity
sweeteners, notably sucralose {1,6-dichloro-1, 6-

20 dideoxy-P-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



15 Area: area under the curve. Tdeel ~ne: time interval from Tnmax to Tdec-~o.
The experinents giving rise to the data in this Figure and Table 1 are
described in Exanple 1 below. 20 Figure 2 shows the tine-intensity curves
for solutions &O4Pax ane al one (Sanple 1) and aspartanme with RAEIIe$p9/13466
2, 4-di hydroxybenzoi c acid added (Sanple 2). The data in Table 2 ("ATIM")
in the ExanplesrBéP@WS@oﬁpepaﬁéaﬁpththhe sweseanehewl i TKt hikee Fi gure. These
curve 25 paranet 0 e se in
Figure 1. The eﬁ(aé'ralnr?%%t gl?l :@'\%@Bh&ﬁ (l:ﬁ% dglf)g %ﬁ&'ﬁ gusril;éJ':l
described in Exaﬁpn@9}35&IQW985)) MD 00/01253 PCTN899/13466 - Detalled
Description of the Invention It was discovered in this invention that 2,4
di hydr oxybenzoic acid alters the rate at which 5 sucralose interacts with
"desirabl e” sweet taste receptor sites (i.e. sites transmtting the
perception of sweetness). This finding is surprising, since the rate at

whi ch a sweet nolecule binds to such desirable sites would not be expected
to be altered by the 10 presence of a tastand known to interact with an
"undesirabl e" taste receptor site. Mre specifically, since sucral ose |acks
any significant aftertaste, 2,4-di hydroxybenzoic acid would 15 not have
been expected to affect the perception of its sweetness. It was found,
however, that 2,4di hydroxybenzoic acid significantly reduces the | ength of
time during which sucral ose sweetness is perceived. It was al so found that
2, 9-di hydroxybenzoi ¢ acid does 20 not alter the sweetness delivery profile
of aspartane, even though aspartanme and sucral ose share properties such as
an absence of bitter and netallic aftertastes (see Exanples below) . 25
Accordingly, this invention provides a nmethod of inproving the sweetness
delivery profile of a sucral ose-containing ingestible conposition, which
conprises incorporating therein DHB at a DHB: sucral ose weight ratio of from
about .Ol$ to about 100. As used 30 herein, "sucral ose" shall nean

1, 6-dichloro-1,6 di deoxy-~i-D-fructofuranosyl - 9-chl or o- 4- deoxy-a-D

gal act opyr anosi de. DHB, defined above to nean 2, 4di hydr oxybenzoic acid and
conestible salts thereof, is recognized by the Flavor and Extract
Manufacturer's 6  VfO 00/ 01253 PCT/ US99/ 13466



Associ ation as safe for consunption. Conestible grade DHB is avail able, for
exanple, from Al drich Chem cal Co. (Nllwaukee W). Comestible salts of

2, 9di hydr oxybenzoi c acid are preferred for use in this 5 invention. The
"sweet ness d¥QPMIB3profile” of sucral ose, and therefore a  PCT/US99/13466
sucr al ose- contalnlng conposi tion, includes both the tinme period preceding
sweet ness-onset ("onset 10 period"), and the time period during which

sweet ness |ingers period”). Reduction in Iength of either

peri od i nprovesTRBL s rebr3ry profile of a sucral ose-containing
conposi tion. Thus, in one enbodlnent of the invention, the inprovenent
conprises 15 redUC|ng the onset period. In another enbodlnent t he

i npr ovenent conprl§é$5réaU§ﬂﬁg°Fh@rMW%@@ﬁlﬁgmﬁébpédOflﬁmﬂﬁ9WﬁQﬁe§¢%d
enbodi nent ¢ t | I in CIoTa ST V! od and

t he Ilngerlngqﬁgfﬁgﬁgg ggggvgggp%gégﬁéhog#gnl%Sgokagkgetness oﬁgg and

| i ngering pernﬁ@&stibmeasumpdsu$ummamwhmmm@mmmxabw$lqunnnqﬂaﬁh@gonly
sucral ose. This solution constitutes a sinple taste syste that it
triggers only 96EEiReDEB28Y &¢ rsélcrla?}"%é’ &(9%‘}1 é?y :Baq oglé °Ront ai ni ng
taste systens {utd..018NtaPRbduRaN)oddat additional ly trigger bitterness,
sourness and/or salty receptors, DHB still reduces sweetness onset and

| i ngering periods. However, in such conplex systens, this DHB-induced 30
reduction,gay not be perceived as such. Rather, as shown in the Exanples
bel ow, thls reducti on may be perceived quite generally as an increase in
overal |l "liking" of the sucral ose-containing conposition. 7 WO 00/ 0l 253
PCTNS99/ 134G6 The ingesti bl e conposition whose sweetness delivery profile .
is inproved can contain any sweetening anmount of sucral ose. Typically, this
anount ranges from about .002%to about 10% by total weight of the 5

i ngesti bl e conposition. 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 |l evels of DHB, and the sucral ose |levels generally used in

i ngestible 20" conpositions. At the | owest sucral ose |evel (about 50 ppm
and hi ghest DHB | evel (about 50 ppn) 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 DHB: sucral ose ratio is about
1:10,000, i.e. about .01~. Hence, the m ninum and maxi num DHB: sucr al ose
rati os provided in this invention are about .OL% and 100% respectively. 30
"I'ncorporating” DHH into the sucral ose-containing conposition can be
performed at any stage of the conposition's production. In one enbodi nent,
the incorporating occurs by conbining the DHH with 8 . WD 00101253

PCT/ US99/ 13466 sucral ose, and then adding the resulting m xture to other
conponents of the conposition. In another enbodinent, DHB is added to ot her
conponents of the conposition, either before or after sucral ose is added.




5 The nethods that can be used for incorporating DHB into

sucral 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" 190M®a183 any substance intended for oral consunpt irgT/AeS9b/eass

al one or together with another substance. The ingestible conposition can be

i nt ended for cogsmtﬂ&ﬂ&@dwm,tm p_{tﬁgesani mal such as |ivestock or
donestic ani nal - n_one enbodl ment, € 1ngestible conposition is a
solid or sem-solid food product. Solid and sem -solid food products

i ncl ude, but ar o} d d f iQn h ng
gum frostings, %%Q%EQGEM@EOW§?%%% tége Q%Kgﬁsgg? é“rsgg ?8%e§s§8t?r§¥1 ice
mlk, yogurt, boéakbesalcseealsnandsampdle floodad bncaabbberwenhodddedt t he

ingestiblec S|t|on IS a beverage. Beverage | ude are in no way
limted to, Frutt 17 giRudroxgrenget kéc:‘fjea‘sag@i? be%?aéé L8531k xes, mik

drinks and al cohghie beyesages~) | Anachier EhiQ Q'&EOQHLTBW coE'B‘él'a'ﬁQeﬁE'tQ' e
conposition is a sweetener. As used herein, tp he term "sweetener” neans a
conposi ti on whi &hej SURBES| shevdedn3ghisr Fdrgallreeongbﬁpcpéﬁebpalrtas\eltﬁrsbut
rather is intended CONs t 0og e t ce being
sweet ened or g@ s&gg e?ﬂ gﬂmge?gﬁétreé g?é]s de\%%gfi Qgg?é?EFg’rg |nlif‘°d‘rm but
can be in any otiaeimsmi tabersidynrewordes poWdaJ' firqti dioe shatwp. In one
enbodi msnt,1§ V\D.00/012§3 PC;I__’/ US99113466 | he svi(eeteger o I’]SI Sttix
essential ly-of SEEFEMBs&™ RBPE™¢olftGnF I rdfie Eﬁée efEr YO8fsPst s

essentially of SuerakpseinBenai€ar Wagr rfdtsﬁtm.dem{c%e,lés?\@tm& that
mal t odextrin or water. One exanple of this is the 5 sweetener SPLENDA. The
enbodi ment s of e iPEEBSLEYI GTEBNESSIHIBh Bk GptrondrFy résarsed ddderi onal

agents. For examgpeetihBeaktngggkhDd 't%ecqfﬂiféﬁistl't%n hedn d‘é%%@'s%dc %ror is@iRs oguch
as 10 starch, |l actose and sucrose itself; bul Ki ng agents such

mal t odextrins; dmek)adj Gvands SARE a$ EQEbTéebm ngu‘égéht’sO% colfoihamg agents
and viscosi g¥-a t.i g nal he esti C o] n be
a 15 phar macéut :]‘Llclja‘éls“'l C%%S%SI%BIE%E Ex é\%/re%é of 'Ilﬁﬁc f%cg%ﬁ?cgﬁpgg%%s? |8!gns

i ncl ude, by way Tafx éxafpdces. cr‘ﬂémbé:epeabmmss ¢lving srisswl 1scyrtlpes data

Phar naceuti cal si tions typical ain ope 2Q.or har,mageut i cal
carriers in addlﬁm'gutso thﬁé’rgctaf\?a# glree?i:I e, Wgﬁﬁﬁgedﬂ ?8{0 l§c§ept abl e
carriers are welpdellsqwn in the art and include, without Iimtation,
phosphate buffers and saline solutions. Additionally, such carriers may be
aqueous or non 25 aqueous sol utions, suspensions, solids) conpressed

sol i ds, andzenulsifiie PsHansere mﬁeaﬁwewlﬁpld(ﬁlve% HSx pganwlm
glycol, polyethyrene grycol, vegetable oils such as olive oil, and

i nj ect abl e or garft SRS A ORE of FHMP 1S eht ANARRRARE 2R iy adisdide,

for 30 exanple, Maf&{ih @I/ AOLCOLSa SOEGE A ONSampAI B ONSTiata
suspensi ons, |nclud|ng saline and buffered nmedia. Solid carriers include,

for exanple, |acibskblslq u‘l“d‘s?"e“ﬁ-‘rfa) nﬂt%ﬁéx¥¥$m13$rhﬁslé?w8§¢n@lm ot her

additives may alg eaﬁ,]q; ﬁ{% 1 1253
PCTI U599113466 anﬁl?nq‘b%bl a ,S ant | oxi :(‘iant S, f? ngoralbeé/g g%ﬁert gases,
flavoring ardd coparimetempntas sasttbwieihi kbe Tabkei nventdehined |abhepdet t er

d db 5 f whi ch, foll b h killed
SRS (TR e cE S P N L TR L PR Py 8%

illustrative of Hbeaiiwethi®Figudesarebadsapibeduith yExdmphe TlBéIdswwhi ch
follow thereafter. Additionally, throughout this application, 10 various
publications are cited. The disclosure of these publications is hereby

i ncorporated by reference into this application to describe nore fully the
state of the art to which this invention pertains. 11



WO 00/ 0l 253 Exanpl es PCTNS99/ 13466 I n each of the foll ow ng Exanpl es,

unl ess otherw se indicated, at |east 55 panelists were used to 5 eval uate
the sanples. Two statistical tests were used to determne if the addition
of DHB signi fWO&MI253alters the various taste perceptions bei RgTAISA 16
The first, analysis of variance (also known as "ANOVA"), was used here to
det er m ne whet pataiveddobactdptids df . the m\iéhﬁrm}, w thout 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, 0 ataysets differ
at the 95~ 15 confi ence% é}v%l%gv%g’reg g%eg?%’l ca Q%nmgﬁ&h%agl—%b t est
takes'into accduhydtrbecymrzo&wamderaﬂmre&smmmehrlaavzeabe.ehnldleterm ned by the

ANOVA test._Both t ANOVA and Tuke HSD tes are routinely used in the
art. 2b Exanpl éufrgaéétene‘s“steﬁra&ﬁér P‘Xé eﬁ}&‘a?l@sefﬁ%t SB?EIH\éons A panel

of six trained r%\é%?‘t%trorsi&%t e(rlmene%1%%%3|t|r\én%‘ﬂﬁ%tt1h§V€$§ BEréHFE%HSG,
sucral ose + DHB, 25 aspartane, and aspartame + DHB, all in bottled water.
These equal |y gﬁeétﬂeleémﬁs,ﬁ)mr & hilsurfd ndg-nige 1§oeugpmgu@@al stncelgbeppm
sucral ose + 15 p 5 ar a 5 ppm
DHB. Previ ous eval uati onkgi%‘ %Ds@r@v%& ag%u%%%lg’:s&og ?R é&? é%te
alteration in sudres osalxd athtc e @pmtterd tﬁmrbeS&lmpueﬂ)l—By i:hepure wat er

sol utions as sI htly, sweet .tas ntr| but e he_total taste of
the sol Utl:bﬁ ff 04/%1325"'33515@1‘1{1 5\‘R§e Eés 8B nme-intensity
studi es, room'tRIMRISALEIL @ualdte Svalp ts&nglltcms were presented to 12
trai ned panelists. The panelists had been screened for general sensory ,
acuity and trained in general 5 nethods for sweetener assessnent as well as
time intensity nmethqgls,e éé\%%ﬁ%ﬁqxt %%’)é’@rs‘:ﬁ lrolsgd%gekssgn hat all

panel i sts were conversant as we as the conpuferized data
entry system 1ﬂq¥Urf:eaEﬂntewﬁttQ;aiam, e2a,c41-cpiane:lzics¢ybeochlmoamlsl wbuld

sweet ener | ut his_nouth ctl Y C m_ng .system
Using a co?r%ut edrowrm}hasn‘ee %‘1%“ p%lereEf rta? e#f rﬁeee% rﬁrggtgslq:n%%ns??t ?‘L‘on a
line scale (rar@#&&}:ﬂésm "nbnedag ofc'a'tm(d,r aﬁmﬁévm | ttha| av\My novi ng 15 the

| d t t X th
Saml & and contd HSF TBYPEREOY Aot FERLE LA GASEEREnG e, PRSR bl ¢ er

a total of 180 seconfle. ddPihg weldh se@@'r@nos@amémie%sr geeipeaddivedqioded
sanples, with at | east 10 m nutes rest_and plain cracker, and water rinse
aGsioe s

bet ween sanpl es't PA3R| PLFS fRURRJtRab 2 of ~ALhYRr HYHENFQIES
sessi ons. big NGt thppe3 §ﬁ§sb\9@§tx‘(\§£§ ééi?%@?y%‘rMQed%)f Abbrdamanpl es
were designated wth a random 3-digit code, and sanple presentation ‘or der
was random zed @yen bhhanébdaana%emeanem sesraipee ddegecprorardd s t he
computer were rg §r¥ 39b§8ﬁ99doff8F }Oéﬁé Rt 28 qhé’%tface‘}‘)dﬂéesoer
tasting. Mean paneli st response was ca Fated fof eac

(see Examples below) .

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-f-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



data point. Analysis of variance was carried out to determ ne the

di fferences between canp |es. The data 13 WD 00/ 01253 PCTNS99/ 13466 from
t hese tests arelshomm in Figure 1 and Tabie 1 (sucral ose-rel ated and
Figure 2 and TabPaM12%3spartane-related). 19 .,  Paraneter RGHBPY/13466

Data Set: STIME (Sucral ose) Sanple SE of 58t prob 2 Means L.S.D. (2 -
tail)l max67 -. 63@Eocizrion3zs. sgf@ for consumption. Comestible grade

7351 875 820, 06 TidS 673 L763 531 S R0 01 A RS O DITR e 32
237.560. 025+Tdedd nePB.123%ke3()2 WA36. 93bAGELIC0EE Rt atdore Mt ri x(d. f.=

117) | max1. 0020Tpax-0.211. 00Te"d-0.010.09 1.00Tdecso-0. 160.67 . .
0. 321. 00Tdec~o- RUWHIEK Y® FEP 360 oF igh Arsa®referygdoiesgis® in this

0. 601. 0025Tdegcl t36:dh13%y0- 10 0. 660. 36 0_920. 531 maxTnmax TendTdec50
Tdecl QArea 30 + = significant at 95% x = significant at 90$% 1.00 Tdecline O
OO0OONw~anwaaa WO 00/01253 0 0 0 0O a~ Nro >~ N

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. In 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. 1In 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.
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VAN O 5 ~ighgggﬁgﬁé 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. In one
embodiment, the DHB:sucralose weight ratio is from
about .1% to about 50%. In 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
ppm) and highest DHB level (about 50 ppm) envisioned in
this invention, the DHB:sucralose ratio is about 1:1,
i.e. about 100%. At the highest sucralose 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 .0l1%.
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. 1In one embodiment, the

incorporating occurs by combining the DHB with



PCT/ US99113466 u7 v~ Wro UW~i Il OM WD 00/01253 PCT/US99/ 13466 5 10
15 20 Exanpl e 2 Sweetness Properties ‘of SPLENDA/ DHB Sol utions This Exanpl e
il lustrates the uni gueness of a SPLENDA-sweetened solution with DHB in
accordance w tWO881338esent i nvention. Two sol utions, equival erRCT/¥S99/13466
sweetness to a solution containing 10$ sugar by weight, were prepared

according to theudedTab@f i aNs tHeas eridichdedrov. relhel tihd oflexturae sdown in
the forrmulations is a carrier for_sucralose in the sweetener SPLENDA, and
is controll ed feFh®EreoBHOReRt§RE it RWRIT YA and DHRROHRSF ni ng

sanpl es. Ml tod | a trol
39. 52 SPLENDA ﬂ’s‘éﬂgésfg%%l t%%gda%@o%go%}%r g%%)%&g?’ﬁg%%%%g 56

panel i sts recei zenpas20ioh, seitheny éfemae o5 Eoént suarabase pwer eddadlyzed
usi ng Analysi s Varjance d, Tukey's HSD,tgsts, _Table_ 3, su Lzes, .t he
rrpan_scores.éﬂ8 evﬁfﬁngizgga%aﬁﬂQa?FF*ﬁ??J 15068 EREREIRP PRPATBPPENDA
Signif. 5 Qrl. swrHBsb-Ebnt2bmisyeedmessi ©fors 89rd. tdublbheAciephabil ity
10 Sweetness Onset 71 4.29 9.38 NSD Sweetness Intensity 71 _4.46 4.48 NSD 15

Aftertaste |ntef8ftyanf arsoeempl \Grediin ckneskxamPies7b8lgy - NSD 20
Sweet ness Duration 71 4.73 4.36 yes Pl easant ness

As used herein, the term “ingestible composition”
10 means any substance intended for 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,



25 of Aftertaste 71 3.95 4.21 NSD Overall Liking 9H 9.89 5.73 yes 30
Artificial/ Natural 100P 38.33 S2.05 yes Scale Note. 5P. 5 point |ine
scale: 0 = poor, 3 = 35 good, 5 = excellent. 71: 7 point line scale; 0 =
di slike, 9 = Mse/mpght, 7 = excellent. 9H 9 point |ine scal erCcBuUsy9/13466
dislike, 5 just right, 9 = like extrenely. 100P: 100 point unstructured
i ne scal e; 0 thar siwkiediecaler lfihsi stad wrsalent ASD] yno fsisgirfailoset. 4Bore

di ff . Th | h t [ th t t t
of potential drPREPBAdas NTetetn e ABELENEESEORS 1SS OVOIo1sYs

PCT/ US99/ 13466 oFosacianidd Cad desi@8iert REcRHBsCAirdsty Sambee,
denonstrated reduced sweet ness duration, nore natural taste and greater

overal | "liki ngaltodeydipine @ Baier Apfine BZampilieh oIPItENEA IsDiReReci pe
Usi ng SPLENDA 10,2 @Hﬁ?fgﬁLéﬁﬁﬁnse flour; 2 teaspoons baking powder; 1
t easpoon baki ng so&a; t'easpoons ground 'cinnanon; 1 cup reduced-calorie
margarine; 1/2 cup egg substitute: 2 teaspoons vanilla extract: 1/2 cup

unsweet ened appl esayge: 2 .cups pegel ed d gratedq .15 apples; .and 50
SPLENDA~. Reci pe Us;‘i‘%be SARBRER T e hs w&sgfjibﬁpq.ur FHen cgh
t easpoons baki RgptROMINIyY héﬂ@&?@oéb@ﬂt!_(id?&ls;&%%nt?s 1 R QaEnAIeq Ut 20

ci nnanmon: 1 cup reduced-calorie nmargarine: 1/2 cup egg substitute; 2
t easpoons vani HRgeskikys ; camposipl omseibicond@ idp Fasphf%s SUPAUFES peel ed

and grat ed) @pPpls&S perp? ﬂaé?&@%%gﬁ'\?%%s]eglg:sgi%:s .Mﬁlﬁgeﬁ%}mrﬁppl e

bars were prepared according to t owi ng procedures.” 1. eat oven
to 350F. Spray aswnadsx@expeing: bakd ngd parents tshwakeges adtiab iddokingg spr ay.

ci nnaon. Set 3857 ExhORERETRabhEY ARG PV HOURY i 00"

beat margarine, about 1 mnute. Add egg substitute and vanilla and bl end at
hi gh speed for 35 3 seCfgds. %9 ._ WD 00/.01253 PCT] US99/ 13466 3. Add
SPLENDA Iom&caloHeath@% ¥er FPEnYPBRET CHRRT TR, C3hPHeat at medi um

speed unti b 5SMHdrrhE€E0BES) coNfEs2PPbL. SAIEp DEAL Sl FPhfacand ddour
m xture, and beat at | ow speed until 5 m xed (~ 45 seconds). 9. Spread

batter in pan FfrPRR%Etienssenmindeesbyorayimy |exanpbelerch¥dblaiserted in
the center comps;OUir &) eanix§eQl aha g9935§pnperature and cut into bars.

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
oils such as olive o0il, and injectable organic esters
such as ethyl ocleate. Aqueous carriers include, for

30 example, water, alcoholic/aqueous 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,

10



10 The SPLENDA-sweet ened apple bars were evaluated in conparison to the
sanpl es containing SPLENDA with DHB_ 66 panelists received a serving of
each product, and narked their responses on a questionnaire. Data were 15
anal yzed usi ng Y4PPES3 of Variance and Tukey's HSD tests. MeanPSHUB¥#3 e

shown in Table 4. Table 4 20 Scal e SPLENDA SPLENDA Signif. Crl. w DHH
Diff. 95¢ . antimicrobials, antioxidants, chelating agents, inert

255weet ness5P2. %%%1)% %%Q.FF@BE;&%%?Y\@@;W%%@ 3 433 84yges30Sweet ness

Intensity7l 3. 69 tura

Tast e1l00P53. 165. 5yesAftertastel ntensity7l 4. 054. 23NSD40Bi tt er ness71 4. 23. 97NS
Dsweet nessDur ati on7I 4 174. 36NSD20 V\g 00/ 01253 PCT/ US99/ 13466 Pl easant ness
of Aftertaste 71 4. 08 Dt SgNVEOtE0n, st P Re HEDHNEEE WAk Ries Scal e

Note. SP: 5 pgoi rﬂeﬂéf@u&?a&cﬁ th@ Ex@ﬂ@'ies%l‘né‘&@ ﬂﬂQLdeﬁ ButexeRldeent . 71: 7

point line scale: 0 = dislike = just ;tg = excellent. 9H 9 point
line scale: 0 _Sdﬂsllliq@ irs qhﬁstarm g)mll pe erame@m%/ thego thf@@ poi nt :
0 = artificial, dr f ,ﬁg}?ﬁ 3 The

DHB- added sarrpl e was per c%:evé%ﬁ? 1233?%9&{5;1{2?86;?”%%”‘%{ as%t er sweet ness

onset than that ctﬂsctlhnebexbmm ﬁs:d:iqyl én The shajhe whidh I}dEllw&s
significantly better'f |n|t sweet ness erc tion,, sweetness 620
intensity, nat u(ratcn g? Eas t‘T‘Ito &é’te Fo ch‘fthe 1'élsomaéap SRR ki ng.
However, no1i®i gmérmﬁ& ;ﬁhﬁ]fﬁaaﬁm wekeechobed Tios diddpsnass, omftheskaste
|nten5|ty, and duration of aftertaste. 21 WO 00101253 Exanple 4

Eval uation of DHBMWhiGREIeRDSkS HRTERYhEACEBEPaE Fes/ RISo0 A8URICS iRto

Backgr ound Senswwlée§§aiféh% G ilcedpkOndet ef i ¢ the SfdELlo0fnpHB on
sucr al ose- sweet ened co (220 ppm . The levels of DHB tested were 12.5, 15
and 17.5 ppm 10245 2o ®hiderdory FemntignERentpinsuct was eval uated twice
by approximately 28 panelists. Products were eval uated using a conputerized
sensory data acquisition system Panelists were seated in individual,
partitioned sensory booths to minimze their interaction with each other.
Sanmpl es were presented one at a tine. Each sanple was eval uated before the
next sanple was tasted. Sanple presentation order was random zed. Panelists
consuned two ounces of refrigerated cola. After conpleting the eval uation
of each sanple, panelists were instructed to rinse their nouth thoroughly
with a bite of cracker and some bottled water. 25 Attribute Eval uated
Attributes 30 Overall Liking 35

11



Sweet ness Anount Sweetness Quality Rate of Sweetness Onset Cola Flavor 90
Intensity Scale 1 = Dislike; 9 = Like 1 = Lack; 7 = Abundance 1 = Poor; 5 =
Excellent 1 = Slow, 7 = Rapid O = None: 100 = Extrene 22 WO DO/ 01353

PCTI US99/ 1348%0 80/01@5315 20 2S 30 Liking for Cola Flavor 1 = Di $crhmsyy/B4es
Like Bitterness Intensity 1 = None; 5 = Extrenme Dieti Regular Taste 0 =
Diet; 100.= R Lelburation of Sweet Aftertaste 1 = Short; 9 = Long
Duration of Col'a Flavor Aftertaste 1 = Short: 9 = Long buration of O her
Aftertaste 1 ~ Short; 9 = Long Pl easantness of Aftertaste 1 = Unpleasant; 7

= Pl easant Q) Resu& éEQ% B&o%ggt%dwqgsggégﬁigﬁﬁgggtydWﬁ%§gent for only

one attribute. The duration of sweet aste was significantly | ower for

the cola wth dthexwipe Dbl iceded, e a4) lebeth Ebnpaneditsdst keexolased tto 12. S
ppm of DH8 tsaqp

o any of 5t hE TRt a1 BOPELe oLty SEF T oL HAER b Pe S Soec tadng
Anal ysis of Vald aitaerafielUkethe EFIAitesh. ofhpHEdaka gl idwwe yn Tabl e 5,
23 alters the various taste perceptions being studied.
The first, analysis of variance (also known as
“ANOVA”), was used here to determine whether two data
10 sets (i.e., with 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/DHRB Solutions

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



WO 00/ 01253 Table 5 Sensory Results (N = 55)(28 panelists; 2 replicates)
PC 1 L~S99/ 13465 Attri buteSucral. Sucral. Sucral. Sucral.Signif.220 ppn220
ppn220 ppnR20 ppnDiff. at(1l)+ 12.5+ 15 ppmt 17. 595%pm DHBDHBppm

DHB( 2) (3) (4) Li ki ng door2s3 605. 785. 6?5. BANSDOver al | Product Anmount PCT/US99/13466
of 3. 984. 184. 003. 93NSDSweet nessSweet ness2. 492. 732. 782. 73NSDQual i tyRate O 3 .

754 a003 . 933 . For sweetness time-intensity studies, room
85NSDSweet nessOnset Col a49. 2149. 7349. 047. 76NSDFI avor I nt ensi t yLi ki ng

for5.565. 805. 785. INSIEH WR ADIEBi 1t eMeeds 08911985, 9BT HINSDIeNEH ity Di et /

A)ATtertaste Duralt on e BRI g Mhs RanEH e rid it WAL

Col aFl avor Af t er t asd e RQeras and b b A RG4y3ENSDafrained in general
O her Aft ert ast ePl easant -4, 004. 134. 254, 27NSDness of Aftertaste 24 SUBSTI TUTE
SHEET (RULE 26) ™S U5 SRSNERY BSA6S SBERTIRS SeGche?s ctilia

Sweet ened Wi th Sugk@diisie: @tm@AbPPM Skl nhifi oA s RQdnGt JOF UL 2 1eH eglitent s
Syrup Batch Formul a water 3074.6 g cola concentrate 39.0 g SPLENDA brand

sweet ener, 25%$ |i&withaorrbhipznel 185 weishEspverisardcivil tiysthe ongthpd

pot assi um benzoat 1 Eyd C i qa%pr calfelne, anhydrous
2.0 g Total 3150.%53%19P?%p%}§%t?%§#%e0%e urég%% %@q;(r% %%ﬁ%ﬂ%\dd
ingredients to water in the follow ng order: potassium benzoate, SPLENDA,
phosphoric acjd, citrig acid, . caffeine and cola _concentraje. t hor oughl y
et naen add (10ns. (11507 FFCheR’ BEVATLIE SFLFRRB IR chrRbned Bl feilh:
(one part syrup tewétven®arsslepibanad adi s\aiivh and kit eat&@7chevel of

fini shed beverage = 3.6 volunes). The syrup batch nmakes S gall ons of
fini shed bever ageCCPBVRBSTHRUTE SEEES™( REEMS)2 computer mouse, the

panelist rated the sweetness intensity on a line scale
(ranging from “none” to “extreme’”) while slowly moving
15 the sample around in his mouth. After 10 seconds, the
panelist swallowed the sample and continued to rate for

sweetness. Computer timing stopped after a total 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



1. A nmethod of inproving the sweetness delivery profile of a

sucral ose-conprising ingestible conposition, the nethod conprising the step
of incorporating into said sucral oseconpr ising ingestible conposition a
compound t hat¥®f12¥s the length of the tine period precedi ng PCHAISP/HR466
peri od during which sucral ose sweetness i s perceived, wherein said conpound
i s DHB and i stpPRsEResgt t&shiIBaz@cshicyde Reifgituraitd A Tah@ doout 0.01 %

to about 100% fiyvcl ai ; @Qﬁ{ J i ucr al ose wei ght
ratio is from(gégﬁgﬁg.s r(;'ZJ)Fétq%tad(%tﬁt %g‘ %%lg. ? rr?eﬁo%%_@c aim1l, wherein
sai d DHBaucr al(espantiagie- rredtated)s from about 2% to about 10% 4. The net hod
of claim1, wherein said ingestible conposition conprises a sweetener. 5.
The nethod of claim4, wherein said sweetener conprises sucralose. 6. The
met hod of claim4, wherein said sweetener conprises sucral ose and a
carrier. 7. The method of claim1, wherein said ingestible conposition
conprises a conposition selected fromthe group consisting of any solid
food product and any sem -solid food product. 8. The nmethod of claim1,
wherein said ingestible conposition conprises a beverage. 9. The method of
claim1l1, wherein said ingestible conposition conprises a pharmaceuti cal
conposition. 26 .A/U A A .A A3 AN . .A.AAAY3A, A

AL AA @ AQEE. A&Y. As. Aa3. AI5. A . A A@. A A% A Ne

9CDF} LM#{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca]
caj] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #{ ~MRS_nw_

,e}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] cRa] ca] ca] ca] ca] ca] ca] ca] ca! %01

3yz$Ymr~_| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca]ca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal Q2k() Cr H~xsni d_ZU] ca] ca] ca] ca] c
a) ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]calc
aJjc”falcMalcalcal=-[/b

7" <" ###SSSS@RES ' 1 ' ' } 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]calca]calcalcalcalcalcalcal',(1(4(@Q)**, ...
. 1014444 5a797s7| 77::::; (=~ytohb[Vnid_Z]]ca Uc”a]c”a U c”a]ca]ca]ca

Ul c”al] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
ajca

(=. =t ==>F>| >>?H??\ @3 AhAAABBBS$C* C6 CDCCCCCCCEYE} xsmhb] W] U] ca] ca] c™a] ca] ¢
aJ cal cal ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalc
a] ca] ca] ca! Y&&EYF] Fi FvFW~FFFFFFFFFFFFFFFFFFFFFFFFGzt oi dM X} xsmhb] W ] UU] cal]
ca] cal] ca] caU] ca] ca] cal] ca] ca] caU] cal] caU] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] c
a] ca] caU] ca] cal] ca] ca] caGE&* AG/ GXH GoGyx G GEEEEEEEEEEEEEEH H

HHH. H{ uoi d*YT} xsmhb] ] ca] caU] ca] caU] cal] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] c
aU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] cal] cal] ca. H7H@HGHOH"H HoHeHi Hr
H HHHHHHHE #ETTTTT1T133JI<I| wgl fa] Vixsmhb] ] ] caU] ca] cal] ca] cal] ca] ca] caU] ca] ca
U] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca] ca] cal] ca<J
KJI~JJJJJJIIIIIJIIIKKK( K+K. KOKAKEKIKeKgKj KmKpKKj M vgl gazU} xsmhb] 1] ca

Ul c”ral] ca] ca] ca] cal] ca] cal] cal] cal] ca] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca] cal
ca] cal] ca] cal] ca] cal] ca] cal] caj M MVMVIVMVNNNNNNNN] ONPXPRRR' RRRRRRRT- TT] U} wpj
e_ZUmhb]]] ca] ca] c”a] ca] c™a

U c”a] cha] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] c”a] ca] ca] ca] ca] ca] ca] cal]ca]ca]ca
U caU] ca] ca] ca ] UUU7TVWVWVWNWKXYYYZ ZX[d[ s[[[\\\]Aur{r~"~"rrytoi d] Xmhb] ] ] c] ca
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U] c*a] cal] ca] ca] calU] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] c*a] ca] ca] c”a] ca]ca]ca]c
a)J ca] ca] ca] ca] ca] ca] ca] ca ANAAAAANY aaab
b#b4bFb”bwb} bbbbbbbcc| w mhc”Ynhb] ]] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
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100 <10%08 ()-!i 3" ! 10% F> >>’?H’)’?dE \= 10! f &10% & 10%
10% & () - 31(()%/(\8:()C<Pfitfs,@gf/‘?féz‘(gn> é‘b‘% { %&&é}\ﬁgﬂtml R Di
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10\ " <10% & () -610% & () - zCOCOCCCCCgM  (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.

17



10! 1t YT&L10%&' () - YT&L0%&' ()- @O0%& ()- 10" 10" 10 F<10% & () -

10% & () - CCOCCCCCs T5M

10YT&L0%& () & ()-YT&LO%&' ()- YT&L0%&' ()- YT&LO0%&' ()- YT&L0%&' () - YT&10%
& ()-CD) UWB’%&}%{M 105w PCT/US99/13466
R&YT&lO%&' ()- YT&10%&' () - YT&L0%&' () - YT&LO0%&' () - YT&L0%&' () - - D. D3D;

DCDHDODXDi J+MYT&L0%&' () - YTE&LOY&' () - YTRetiofR: ¥ ) - ' YT&L0%&' () - YT&LO%&' () - YT&10%
& ()-YT&L0%&' () - XDYDZD DeDkDpDr S4+MYT&10%&' () - YT&L0%&' () - YT&L0%&' () - YT&10%&
'()- YT&L10%&' ()-5W °

R&pDuD| D} DDDDr S4+MYT&10%&' ()Y F&10%&' (

REVT&10%&() - YT&10%&! () - +MYTELQ% il ke ]
R&YT&L09E™() - YTE&L0%&' () - YT&EOHR 2R DEEEEE SHH0AARL 0% () - Y
T8L0%&: () - YT8J0%: ( %ﬁYT&lO‘V ) - YTEL0%&' () - YT&LQV&' () - DDDDDDDrS4+Nh(T&10%&'(
) - TYT&L0%&! () R ( ) Tyfel0%e () rPfg100& (- NSD

R&DDDDDDDr S4+RFFEREMRE YYLYTYTR100& () - TYT&LO0%E ()-5W °

R&YT&IO0Y&R () - YT&L0%&' () - DEEEEEENA+MYT&L0%& () - 5W

R&YT&lO%&ﬂ()-SW@QU@@?%)-YT&lO%&'()-YT&lO%&'()-E&E,E2E7E<ECEeF+NNT&10%¥T&10@6
& ()-YT&L0%& OhsdT IO () - Y81 09&! () -REBLOYR' ()4 R10%&' (NSTEDEGEHEI EJEKEL

E|bH MYT&LO%&' () - YT&LOY&' () - YT&LOY&' () - YT&LO%&' () - YT&LOY%&' () - YT&LO0%&' () - 5W

Sweetness

R&LEVENECEPEVEdEeh 1 MY T&L0%TMRI0YE' () -4 MI&10%&' (4 ;2 &10%& ¥EPYT&LI0%&R' () - 5W

) R&YT&lQE&T()-dEeEngEhEiEjE{aG.NVT&lO%YT&lO%&T()-YT&lO%&f()-SVV )

R&YT&IOY&R () - XF&eO¥Bs€e - YT&LO0Y&R' () -j EQEXEyEzE{ E| Et >. MYT&10%W

R&YT&LOY&' () - YE&&Q?@%?) YT&IPP&' () - YT&4L 094 ()- YI&lQ&&T() | REEEEEEEES Y?MYT&1

0% YT&LI0Y& () - YT&LO0Y& () - YT&LO0Y&' () - YT&lO%&'() YT&lO%&'() YT&lO%&'() YT&10%

& () - EEEEEEEM () &10%&' () YT&lO%&' &1 0%y YT&L0%&' () -5W

, " R&E EEﬂﬁgwgﬁﬁ%%é%&loygg() 1YT&.%°&T() 1YT&1%/"()-5 b )

R&YT&10% éﬁ%%@é%ﬁ ) EEEEEEE]C°NNT&YT&10%&' )-5W

R&YT&LO0Y&! YT& EE] PPMYT&YT&1090T&1 09
() 5 f w(i YT&1 /&'() YT&%OZ/% YTEES/&J'() EEEEEEErSQ’PNNT&lo‘gA)

) - YT&10%&' () -
& () - YT810%&: ()~ YTEIO%E: () - YTE&109%: () - TYT&lO%&' ()-5W

nes

25 of Aftertaste 71 3.95 4,21 NSD
Overall
Liking 9H 4.84 5.73 yes

30 Artificial/
Natural 100P 38.33 52.05 yes

Scale Note. 5P: 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 point 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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10 2 cups all purpose flour; 2 teaspoons baking

powder; 1 teaspoon baking soda; 2 teaspoons ground
‘cinnamon; 1 cup reduced-calorie margarine; 1/2 cup egg
substitute; 2 teaspoons vanilla extract; 1/2 cup
unsweetened applesauce; 2 cups peeled and grated

15 apples; and 50 g SPLENDA®,

Recipe Using SPLENDA® With DHB

2 cups all purpose flour; 2 teaspoons baking
powder; 1 teaspoon baking soda; 2 teaspoons ground
20 cinnamon; 1 cup reduced-calcorie margarine; 1/2 cup egg
substitute; 2 teaspoons vanilla extract; 1/2 cup
unsweetened applesauce; 2 cups peeled and grated

apples: 50 g SPLENDA®; and 0.13 g DHB sodium salt.

25 The apple bars were prepared according to the
following procedures.

1. Preheat oven to 350°F. Spray two 8x8x2” metal

baking pans with vegetable cooking spray. In a
30 small bowl, stir together flour, baking powder,
baking soda, and cinnamon. Set aside.

2. In a large mixing bowl with mixer at high speed,
beat margarine, about 1 minute. Add egg
substitute and vanilla and blend at high speed for

35 30 seconds.
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10%& (Li® f1our 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 5P 2.92 3.31 yes
Acceptability
Sweethness
Onset 71 3.45 3.86 ves
Sweetness
Intensity 71 3.69 4.11 yes
Naturally
Sweet Taste 100P 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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QOverall
Liking 9H 5.58 6.53 ves

Scale Note. ©SP: 5 point line scale; 0 = poor, 3 =
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
?xtremely. 100: 100 point; 0 = artificial, 100 =

natural. NSD: no significant differences.

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
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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8 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 system.
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 1l = Poor; 5 = Excellent

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

40 Intensity 0 = None; 100 = Extreme
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Aftertaste 1

Short; 9 = Long
Pleasantness

20 of Aftertaste

1l = Unpleasant; 7 = Pleasant

25

30 Quantitative data

Variance ang Tukey’s HSD Test. The data are shown in
Table 5,
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3. The method of claim 1, wherein said DHB:sucralose weight ratio is from about 2%

to about 10%.

4. The method of claim 1, wherein said ingestible composition comprises a sweetener.
5. The method of claim 4, wherein said sweetener comprises sucralose.

6. The method of claim 4, wherein said sweetener comprises sucralose and a carrier.
7. The method of claim 1, wherein said ingestible composition comprises a

composition selected from the group consisting of any solid food product and any semi-solid

food product.
8. The method of claim 1, wherein said ingestible composition comprises a beverage.
9. The method of claim 1, wherein said ingestible composition comprises a

pharmaceutical composition.
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