WD 2011/ 143465PCT/ US2011/ 036307 SWEETENER COMPCSI TI ONS W TH REDUCED BI TTER
OFF TASTE AND METHODS OF PREPARI NG FI ELD [0001] The present disclosure is
di rect ed wo 281848 er conpositions conprising a mlled mCcrtuse@io863ar
carbohydrate and a high intensity sweetener having a reduced bitter off
taste, and met hods of maki ng such sweetener conpositions. BACKGROUND [ 0002]
Nat ural caloric sugars, such as sucrose, fructose, and glucose, are
utilized heavily in beverage, food, pharnaceutical, oral hygiene, and

cosnetic In ' [ I
parti cul a?‘,‘%%ﬁé &m&@sﬁsﬁi%p%@ % ‘;[)}“fgdﬁ%ﬁﬁeﬂ?%ssmm ?ﬂ)ough
sucrose provides superior sWENRHARS QREREPARING s, it is caloric. There
is aneed in the market to provide alternative non-caloric or lowcaloric
sweeteners, i.e., high intensity sweeteners, with sugar-like taste for
consuners with sedentary lifestyles, who are calorie conscious, or who
desire to live a healthy Iifestyle.F ver, in general, high intensity
sweet eners have associ ated undesjrable tastes to consuners ?ngl?la as. del ayed
e Ra

sweet ni@8&11cthegresentdigslaspiegs difredad ta SYVEFIENES CUMPESTHQS FOBPRSIREY Tic off
taste,  @stol h@nsiOVebidBorWhalink 3%bdiced biBON HfE Brsle] 4 Méthodsast e,
and th%faalélaiﬂé)ﬂg%c?gijg%gglﬁ h?séﬁ,%i r?t ensri tymgweet e%erls exhi bit other qualities
of t asmekihgswmtidiveetarer compesiieinsess. As an exanpl e, saccharin, which is a
synt hetic sweetener, has been found to exhibit both bitter and netallic off
tastes. Cyclamate, another synthgicrgRmetpner, exhibits bitter and salty
off tastes. Stevioside and hernandul cin, both natural high intensity

sweet e@@ﬁf]"Nﬁhl%PcMcesuéa@,' dubehs Qkfosé, Ficse, lahd ghiRodepseatifzai ichelyoih hi gh
intensity sweeteners could be nodified to reduce bitter off taste, t?e type
and vabdvetage,dbod pharowreutionlsorahlangiangyandeoppelisapdesirgsdne fhihe Pisgrast @NEPL woul d
be significantly expand G ' ' desnifblsa sh&okeduce the
bi ttersu8¥’1su%aﬁss'tﬁe{ P& 121?113{31(3 ‘gﬁr?és%tlﬁlg’glg% an%ﬁ?"%?%ﬁ%%@?@?t y svveet%nser g . SUMVARY
[ 0004] providen@peridiadicameds chiteeristies dnis calosc| Tsue & amedinte market yyrsevidner
conposition conprising . a ml|led mxture of. a.part.icl 4 miabout 5
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m | led mixture | offhg dvisdt MoHae Soilleringsta,

parti clrEeg o8Ny eé{%gﬁégg?lgp%r@%g%%g%&%g%t’gﬁ%ecréons of the ceir bo.hyd? ate and

t he hi ghtallittoghastt yasaingeitefitnste, whelirg off taste, Idogiae-like effsastey andybelikper s

present in an amqunt from about O,. . 9%1t.0 . 50,.40. 9 he
non- mi 19083 MogthghantenityFsersaprs ﬁélblégf)mef ﬂ‘é&&ﬁeﬁ ﬁ?fg[%%n%nxaggglg\ﬁ%? 5% %egﬁeg%iveet ener
CONMPOS jrk b Bxddiste, BadeBhiid, WHECHSE & 8y@hetlclstde @i ias Memionnd tsexhibitchipdubittN 0
mcrons. Yet in another aspect, the mlled mxture of the s(\{\eagttep[} r
conposind wetallig offHasiesr (Gyelamaty, prother syntbericpegiengpexhitisdrteragd AT 50

m crong,..Th i I i i W wRBgE MROthalSa Biftesemt 1 n
an am)ﬁarsl es‘oﬁe{‘r(?%%% o%%&%lgﬁ%&h&?ﬁal g{)égg%kg%%%()sw\?w . % of the mlled

M Xt ur as@endr té astegrofida of high irsehsity sweatenery @OBHId modified toardusaibister afiaste t he

present disclqsure relates.to weetener ¢ It i mlled

m xt ur @e&’peaf‘ngé(?‘ﬂ?}ﬁ)?g?‘ﬁ?%osﬁlr?&s &’aﬁ]iné%g? Pnlieg?{g‘?%tg?\}\aég‘?geﬁ%?ey Wg\glldﬁoge at | east
60% of sibhicRAR dxpARlcd] ABcdr@agly! Hanulil dEieablinm, redve e Hitwer dff tgéte i nt ensi ty
sweetener is present in an anount from about 0.10 wt. % to about 50.0 wt.
% andchgnaotesishe of mpnyoligh fEGEY VeSS | | ed mixture is reduced conpared to
a non-mlled mxture of the carbohydrate and the high intensity sweetener
having at | east 60% of the particlyMMARYgreater than 500 microns and where
the high intensity sweetener is present in an amount from about 0.10 wt. %
to abo 0 wt. .%. I n another i ] ], Xk 1.3

sweet eﬂ’[é’ﬁﬁ{s'r%mbf’%wwﬁ& Gres te‘?%??%ﬁ%%&%% Q'? Wgé tlf)lge?? ?xg‘)&ésﬁtgngcgﬁ{pgglg gt han
40 i Ch@nBed hix@urBiofh partitieREL bY fisiedbetfemidrensan ebas pee midrengnfesent in an
amount from about 0.25% wt, %to abouyt 25,0 .. Y% .of th% m.l | ed mﬁ(ture
and of carhehydiate and 3 high intgngity; ?@?etffr@bo@]erw fh(.‘}&’é\é’p‘f‘ﬁ?&ﬂg't SR B Red@" USi ng t he
sweet ener conposition of the present disclosure. Such food products include
chewi ng gum | ozenges, tablets, oral dispersible powders and capsul es,
pharmaceuticals, vitamns, dry fillings for confectionery, chocol ate and
chocol ate contai ning food products, fat-based creans and fillings, and hard
and soft candies, mnts, gum and cough drops, ice cream frozen desserts,
dry m xes, tabletop, cereals, baked goods, condinments, yogurt, dairy, jans,
jellies and preserves, confectionery including chocol ate, neat, prepared

m xes, icings and gl azes, neal replacenent bars, savory bars, spreads,
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mlled mxture of erythritol and rebaudio side A conpared to the particle
sizes of erythritol alone and a non-mlled m xture of erythritol and
rebaudi o wode11A4434680012] Figure 2 is a graph depicting treTasoulaBI3vE

di stribution of the particle size of a mlled mxture of erythritol and

r ebaudi osi de A conpared to the particle sizes of erythritol alone and a
non-mlled mxture of erythritol and rebaudi oside A DETAI LED DESCRI PTI ON
SELECTED DEFI NI TI ONS [ 00013] Unl ess ot herwi se defined, all technical and

scientific ter used ei.n, hay ] I BRixhEMRA Whetdidler st ood
by oneanc?fnoé'flﬁ‘?tﬁgwgg itpﬁbi“ﬁ' @E%aaorl{t g?é’s@ﬂ?cﬁﬁ?ﬁ.s‘ élla‘glc):iﬁjc?)s’ure bel ongs.

Def i nigiit@nst @fte 60MBRNHIdERIBurt D retheri sémyaredito denfroiled mixtuRilevigd J. Lew s,
Sr. (ed.), Haw ey's Condense em cal .Dictionpary, | i shed. by, John W ey
& Sonspartjehesize afgrepte dhan aoAut 1%@8?‘_”’(%‘@8@é.lei"’)r@g?g%é%f’g‘ijﬁleﬂ%dfﬁf%{ﬂ'e term
"bitt %e@ﬂ(eflerg FBéBin theRigh ﬁﬁéhshﬁ S@édlenet ﬁgﬁés%nttiﬁ ah BinBOEIfiom sBoub0.10 ent. bast e
perceived to be unpleasant, sharp, or disagreeable, on tongue and at the

back rebant 30:ewt. 6 obithe npovH&] mixgure.c hyanothsr R diha prlled mixtye ghthfer e n,
refers _to al dehyde. .or t L Whik 100 ktitBhe Yotgk oxyl
gr oups,"; ts?n?/\r/eclof%assm?%}é%g?a p%ﬂ?cé%%%)s an a%dﬁ%%@%?ﬁ%}p t he genelr al fornula
Cm( H2 Oynbthendisped] the Mhidiad mixtares fitredeyetedertompodtiGOhas Frpartede Hiohsidram abayt t he

present djsclosure n, in diitian, be a reduced for f te,
wher ei 4P PIFEDS R %6’?1‘9%‘6‘1‘%9?&' (a[g’fz&‘éﬂwﬂ"@n%?y WEPEHE P%"éﬁeéi@h%"%%geéﬁg rﬂ’ﬁ‘%érﬁbeen
reduceg o AnBull drTRLY 2t 6.25 MR A3 kY alondz 08 Wh. oot miled misreanpof themowhi ch
may be a sugar al cohol, polyhydric al cohol, or polyal cohol. The

car bohpdledmustugt t he present disclosure can, in addition, be substituted or
deoxyg ed at b &m0 ihd i th akivbdigheybddipdritione

gener aliﬁﬂﬁgc]r mul a %%ﬁﬁg%)egmf g‘n%% tﬁéﬁ?)%é‘ﬁ ;lgtchs?%%rﬁ%%sat es as used herein
enconpasmgunniidi ietrednivatbplydatesnd ¢ Argbohipulitytseedlendnhaying esleass (stoft ut ed

car bohydr at.es, . and di.fjed carboh ates. Modifi at.es means any
car boryaPAtESHHENSE fraay0p BHeP R RB i Brr R B0k s EaR e IR Renlie

subst i {6 B froRrab6@ 01 R, PP RSabblEI0emHvt. %7, hd whesrtindryodf taste offdre imiked ves or
substituted carbohydrates include substituted
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phosphl?lmaehqu&ge_any ot her viable functional group provided the carbohydrate

derivative or substituted carbohydrate functions to inprove the taste of a
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y- cycl agenity, 'FHAmapaitwk,sm@mng;, dryefiiidsribi @infectiohdry,tohbgolaraamd ¢twicolator bi t ol |
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sweet ener), . nal t odextr.i i ncl udi resi n {NBy: S
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pal at i W98 ranpthenembadimen, 2 Bf GPEEPALRY L P PHEL COPRISFLE, © &t 4l ose,
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gl ucosam ne, nmannosam ne, fucose, glucuronic acid, gluconic acid,

cl uconol act one, abequose, gal act osam ne, beet oligosacchari des,

i somal t 0- ol i gosacchari des (isomaltose? isonaltotriose, panose and the

i ke), xylo-oligosaccharides (xylotriose, xylobiose and the |ike),

genti o-ol i gosacchari des (gentiobiose, gentriotriose, gentiotetraose and the
| i ke), sorbose, nigerooligosaccharides, pal ati nose oligosacchari des,
fucose, fructooligosaccharides (kestose, nystose and the |ike),
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has been m |l ed, ground, sieved, crushed, or otherw se processed in order
to reduce the particle size of the m xture. [00023] The term"mlling" or
"ml | ed" ,waxousksdicherein, refers to mlling, grinding, ®CEWS2E1/086308hi ng,
or otherw se processing ingredients in order to reduce the particle size of
the ingredients. [00024] The term "m xi ng" or "m xed", as used herein,
refers to the process of dry blending together the ingredients in a
cont ai ner, and manual |y or nechani cally shaking the container for about 5
seconds to_ about 20.m nutes until a. ho [NSSel'y) =1 . xi ng
may i AEt 136gﬁ%ﬁ?ﬁﬁwyﬁﬁF@ﬁm?§%ﬂ?$§9?ﬁng%%§ﬁﬁ§%n%#@#gggﬁwt(Q?aaggfggL

al | oweg 4,0 sueh b iftdre ik BRI i®ut €5 sacomizne abdut ¢20 sacutdsite dhtams: miled her ei n,
refers to a nixture_of_ingrediegts t hat has ,not. been niIH%g tg%ﬁgpgﬁ

si evednixBwghaving a RArticle pa O Eem SPos SLRISEPDS fuRR9Y B CRHEICTORP Y LS Y8

gl ycos desr i ; i Bduced Edipa & BMhoimillbe mttiees idasarohydrae aadl ycone
st evi Eglisqe(eczfr{?@%g}%%l?ggi%éur -016- en'?}nIz 19-o0icC 0acnfud i ncl udi ng, Uth@%%e limted

to, sttkwhighimensity ebeaictieobivieg Apartielp aige pbgieater Ban PULRIFHIS Y &

rebaudi.qsi de .D, rebaudi osi de. I L QS| JGRsLAE mfBbuUsRSi, de,

st evi gﬁ‘&b‘ﬁ ?F‘g'es,“"? B I(S.)P’bels%ngilrg%l ¢ S%ﬁgk&ﬂg@@? gﬁlgtﬁfjglgl#yr anosol - st ev?%lg. " Reb
A", ashéBied iMedsty Bwedi@fee fsprésentrie ha entioosti feban Abouf 00037] %He abait L&RivigP

description_of the disclosure is intended to.illustysat f: di ment s
of t heofdhesmilisd Wétpre@d%&bﬁ,n(?ﬁ’é‘ﬁ%%%’ftﬁ% Smal %‘g‘?‘idgﬁgn ut}ﬁé‘%ﬂa@%’i &gﬁr}g not to

be congg EP%CQ%iﬂeio@r:ﬁfoﬁlt RS2 PRIEHR 16 §8UE 100 midaensdils gtt@nother entfodundrit, be

apparent to one skilled in the art that various equival ents, changes, and

modi f i thenilbadsnixtye has apmdticlowihelufrony abt 20 AUCTPRGIM2PAY OBFOISE t he
di scl , it i _ ) ¢ -
e p R s A0 GRE e, S84t PRppEtied gppiauer e o b

under sdigMsbuteiavalv@sriringdi catiohgdinte anil & high inwefity sweotehenie prducer@ixtiegener al
know edge of certain concepts and terninolo re tast aste
modi f i WRErE 815 high iptepsity S&?F@B?rés BeEeH 1 B %’P‘F“é‘g yr?% alé’gﬁtgﬁtda‘g? f%u%f’ ?{%/6,'6 whi ch

i s selgcbedrdé ARiet 588h a mMEETe.is HAW, fosdoliy15 seochdsnaabaut 120 sesopossi bl e to
have one or nore of these taste q)ualities in_ the sane jtem Second, taste

modi f i ahaain emibled eixtinayivg at least A% of fhedrishcuizrdfts thn WPHBIERRS. ghere the
suppressi on. or i ; ' SEH-inkl¥ed nlikeir&ofmei fi cati on
may aﬁ%%arggoﬁeg?géc gﬁﬁ%”?ﬁgﬁiﬁhﬁﬁgg??‘ﬂéﬁg? tine% and int%nsit of the
t ast e uadhiyiinte ahlduiss hiphnintensity sdeteenisayingat deast@ o oI the parsicls spedrsale can be

shifted forward or bhack d.ip.ti be | engt s : ation)
and cé@@%?W”B§§%§aegﬁ%ﬁéﬁﬁ%ﬁ%gﬁgggﬁgFWF%%F%§ Q%Qﬁﬂnﬁ%?%ﬁga |H§gﬁgggﬁ).
1000291 Wt six e, Ublofie 84pest B GESH, inBHEH tEcraemoMendns irdn s framabortal car e
products, react with taste buds, which are | ocated ng%gkﬁ an Hhe &:qgue. I n
gener a.25 wihi% &0 ahoat 2@ 8t %oefithe milledmigaire and pf fhe npn-a XU P ARROSYr ong
sour and, sal i o BE fhle ShuticRSSiAei 168 @b, 40 BicAink. ¢ and
irrita?g%b é%t%gﬁgﬁéhgﬁgFéggggggga%?tﬂﬁ%eans%that products with guch taste
pr of i | E#90%ir Eheunapmhgdratelvsefullinehppreseahinveitingl ingudes thespayale erslyteh spiaidvlei ng

the bitter off tast esent .in high int i1t j tdpeul ar,
st evt omagnipLostisband bl ecisds eiiieieht PG AR Q0 e! AT hE
par ti cpflodin ¥veRRAUAQSEs decrilosd, BQIBEIGEK bedoyuic bimbrebsudidsidesA.eThe hri t ol and
cycl odextrins, are known to mask bitter and net%lli OP%I t@ﬁ%ﬁééfron1

exty

cer t ai rebmidigsidend eprsentyationoé thermagsent disclospre 1§ fFQHALAYY 309 tts of the
nati Vegr ﬁ:?{bri'y ﬁ?&rdb§@trﬁ%)% Aot dndr€ BRAGERPB0% kb @b&RIPT gRktpréferablye

aqueous extracts of the plant, known as steviol glycosides, are very sweet
( 180- 3094 tto atmeit 89k etekative traall seioladypsides have metallic and bitter off
tastes. Previously disclosed fornulas in the art use snmall amounts of
erytiuitol or cyclodexigRips JryCRPYIGNOMINE BRAWINGSSt € in conpositions
where the primary sweetness is comng from steviol glycosides. For exanple,
the bitter off taste of steviol glycosides can be reduced by m xing the
sweeteners with cyclodextrins. 1000311Several grades of steviol glycosides
are avail able. Better grades having a high rebaudi oside A concentration
contribute lower bitter off taste |evels. For the sweetener conpositions of
the present disclosure, in one aspect steviol glycosides with rebaudio side
A concentration of fromabout 40 wt. %to 99 wt. %relative to all stevio
gl ycosides is preferred. In another aspect, steviol glycosides with
rebaudi osi de A concentration of about 60 wt. %to 99 wt. %relative to al
steviol glycosides is also preferred. In another aspect, steviol glycosides
wi t h rebaudi osi de A concentration of about 80 wt. %to 99.5 w. % relative
to all steviol WD 2011/143465PCT/ US2011/036307 gl ycosides is al so
preferred. In yet another aspect, steviol glycosides with rebaudi oside A
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WD 2011/ 143465PCT/ US2011/ 036307 about 0.10 wt. % to about 50.0 wt. % of the
non-mlled mxture. In another aspect, the particle size of the mlled
m xt ure iwof2oom4adseut 20 to about 100 microns and in yetrCarusthiani@spect
fromabout 20 to 50 microns. The high intensity sweetener, in another
aspect, is present fromabout 0.25 to 25 wt. % of the mlled m xture and of
the non-mlled mxture. For exanple, a mxture of 49.625 grans of
erythritol and 0.375 gram; of rebaudi oside A (0.75 wt. % rebaudi oside A),
when arti Lze r off
t ast erﬁ!@t@gr ed %8Q8reﬁ dthdls F“ra %P{eg rﬁérglt?ﬂey mgr%ﬁ?‘%}f@ggg"ﬁ%‘?‘gs. de A
wher e deb&@iplish ziveh Belsivzad afe dcb@nm@mglﬂgumé hatefigards sraggieant torwashefn about 190
m crons. [00035] I n anot her enbodi E $ etenetr cC?r’rBole on of the
pr eserilugiagen B%IM’I‘aéld thus arpqtipign ‘?Iémgt“gé’ WS E Snd a hi gh
| nt ensjph VH?Weet %tg%&e pavd g}gptﬁ&eph&ﬁgtheﬁﬁ%@fdlttheutmrdﬂﬂfd Iﬁrﬁdliﬁzé@f&s t han 100
m crons ere the high intensity sweetener is present in y@w‘gﬁﬁ from

cr

about 0ille® mikturedef; tewﬂahiolﬁnd%b@dmlde %% eomparrd et RIFiChs $izS5 106 engl vy,
the bitter off..t f peaAl S reduced conpared to a

non- ni‘ nfi&tl ﬂtm%lﬁ(?rén% r% e car onﬂg?ﬂegtuébgnd t he high intensi té sweet ener
havi ngoed12]east Fogifie Dis atgtep}pdnphatmgehesaunmlzgwedtsmbumnanf 5o Daric ﬁtﬂ@@faMer e

t he hlgh intensity swee i n_an._.anoun @R%HE

to abotiledmiyuggof e%ﬂbrftoi rﬁl&’t‘ ‘r‘i‘g Oﬁl?g?feﬁl 8theﬁ?%lctle ;1%6% e S| Z%IQa(I) the

m || edanw&toﬁrrﬁluwn@&%hﬁermemndha&ugtoaatar t han 50% of the particle size
| ess than 40 microns. The high intensity sweetener, in another aspect, is

about 0.25 to 25 wm. %of t dof the non-mlled m xture.
[ 00036] The m |l ed m xtures gsE?ﬁ@ms%r conpositions of the present

di scl osure conprise other carbohydrates, dextrose, sucrose, and other

pol yol SEIRGIED DHFINFEONS ol , xylitol, and maltitol), and other high
intensity sweeteners, sucral ose, acesul fame K, and neotanme. METHODS OF
PREPARy 2&@13@ SVERTENERHERMBOR e @I SHRRE] HiescRngsettmeisalhemi v s ur t her

directe met hods of epar| ng a sweetener conposition as %ﬂﬁSCI’I bed
her ei samemm@ningesbodines und@lﬁ@ogbégéﬁht)f @ﬂ@éﬂYﬁﬁt@th@rhtoéghlﬁlb xing a

car bohydrat e and a t. nsity

sweet eHEHO Ee‘b#%%gén? ﬁ?lg?ﬁlsa%gél%n%w Iﬁgggnb%ﬁﬁx utﬁﬁgmrﬁcg%ﬁr e, and
mlli nge\iqbeSrnQe&t)LHzawlfeﬁls Cahwtsedlﬁhmcalmcmqnasbltsbe(bby ¥ohn Vile &ISeds.ni xt ur e
havi ng a E i.cle size of aé?ﬂhui 23 tz% 100 m crons and where, surprisingly,

t he biBfe 40F41t1?%§9%26§BN93 #9299 % xture i s reduced conpared to a

non- m ! b?ﬂt m Xt Ui 18fn i@ oPORME, a8 BscdMBreth, RIfES td fiteRBisy dfbissasttener havi ng
a particle’size greater than 500 m crons wher e the hi gh mtglns%@%/ sweet ener

i s prepeerivddrio uamtm;mt sharmyondisaaree@bleoon ©nger awda thedipesf neap

2011/1 PCT/ Us2Q11/ 9 n Q;rh}@{ ashesdunds$ he
parti cf@ﬁg ze of he mﬁ%&%ggn@é%t uagleug‘%a?&é o)tjr%ﬁéésgm aid%h m crogns a%unl n yet
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had bi @idctudigd fesis@ant raladexteihs suthlas Fibesop2 1) destran,jpaligexirose.fiesE as havi ng

bitter off taste. Sanples F through J.had a_reduyce it e and
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J. TABtEhtosprdsgrwibons: lgujase idavD tplese cHIETIoRe. 3oTuEse SIS, HTPMose &
amylopectin, glucosamine, mannosamine, fucose, glucuronic acid, gluconic acid, clucono-
lactone, abequose, galactosamine, beet oligosaccharides, isomalto-oligosaccharides (isomaltose,
isomaltotriose, panose and the like), xylo-oligosaccharides (xylotriose, xylobiose and the like),
gentio-oligosaccharides (gentiobiose, gentriotriose, gentiotetraose and the like), sorbose, nigero-
oligosaccharides, palatinose oligosaccharides, fucose, fructooligosaccharides (kestose, nystose
and the like), maltotetraol, maltotriol, malto-oligosaccharides (maltotriose, maltotetraose,
maltopentaose, maltohexaose, maltoheptaose and the like), lactulose, melibiose, raffinose,
rthamnose, ribose, isomerized liquid sugars such as high fructose corn/starch syrup (e.g., HFCS
55, HFCS 42, or HFCS 90), coupling sugars, soybean oligosaccharides, and glucose syrup.
Additionally, the carbohydrates may be in either the D- or L-configuration.



593 Sanple E Not mlled 656 657 Sanple K Erythritol alone was nmilled for
0.5 mnute with A10 grinder and then Reb A was added to the mlled ErOH 87
35 Sanpl ewb 2Brymbsest ol and Reb A were nixed and then n PCedsaiiio3ci0
grinder for 0.5 mnute 46 27 Sanple G Erythritol and Reb A were m xed and
then milled with 33 19 WO 2011/143465PCT/ US2011/ 036307 A10 grinder for
1.0 mnute Sanple H Erythritol and Reb A were m xed and then mlled with
A10 grinder for 3.0 mnutes 218 41 Sanple | Erythritol and Reb A were

m xed [ﬁb‘(ﬁﬂ hen l:Phle ke?rcrjl ¢ ef};tlpritol”, as used herein, refers to a naturally-occurring sugar alcohol
that is well known as a sugar substitute and has been approved for use as a sweetener throughout
the world. Erythritol is a tetrahydric polyol (butane-1,2,3,4-tetraol) having the structural formula
HOCH,—CHOH-CHOH-CH,OH (C4H¢Oy). It is also known as meso-erythritol, which is the
2R, 3S isomer. “ErOH”, as used herein, refers to erythritol.

[00018] The term “food product”, as used herein, refers to an edible product fit for
consumption.
[00019] The term “high intensity sweetener” (“HIS”), as used herein, refers to any

sweetener found in nature or nature identical which may be in raw, extracted, purified, or any
other form, singularly or in combination thereof and characteristically have a sweetness potency
greater than sucrose (common table sugar) yet have comparatively less calories. Even if the high
intensity sweetener has the same number of calories as sucrose, the usage amount of high
intensity sweetener is considerably less than sucrose thereby reducing the total calorie amount.
For instance, because high intensity sweeteners are compounds having a sweetness that is many
times that of sucrose, much less high intensity sweetener is required to obtain a similar effect as
sucrose and energy contribution is therefore negligible. Non-limiting examples of high intensity
sweeteners suitable for embodiments of the present invention include rebaudioside A,
rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E, rebaudioside F, dulcoside A,
rubusoside, stevia, stevioside, mogroside IV, and mogroside V, Luo Han Guo sweetener,
siamenoside, monatin and its salts (monatin SS, RR, RS, SR), curculin, glycyrrhizic acid and its
salts, thaumatin, monellin, mabinlin, brazzein, hernandulcin, phyllodulcin, glycyphyllin,
phloridzin, trilobatin, baiyunoside, osladin, polypodoside A, pterocaryoside A, pterocaryoside B,
mukurozioside, phlomisoside I, periandrin I, abrusoside A, and cyclocarioside I, sodium
saccharin, cyclamate, aspartame, acesulfame potassium, sucralose, alitame, neotame,
neohesperidin dyhydrochalone (NHDC) and combinations thereof. High intensity sweeteners
also include modified high intensity sweeteners. Modified high intensity sweeteners include high
intensity sweeteners which have been altered naturally. For example, a modified high intensity
sweetener includes, but is not limited to, high intensity sweeteners which have been fermented,
contacted with enzyme, or isomers of high intensity sweeteners, derivatized or substituted on the

high intensity sweetener.



SR300 rotor beater mlIl wth a 0.5 nmsieve 44 27 Sanple J Erythritol and
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was determ ned using laser light diffraction. A surprising aspect of the
new sweet ener conposition is that the bitter off taste associated wth high
intensity sweeteners, such as steviol glycosides, in particular
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[00027] The following description of the disclosure is intended to illustrate various

embodiments of the disclosure. As such, the specific modifications discussed are not to be
construed as limitations on the scope of the disclosure. It will be apparent to one skilled in the
art that various equivalents, changes, and modifications may be made without departing from the

scope of the disclosure, and it is understood that such equivalent embodiments are to be included

herein.



Sampl e nr. Sanple Processing 22 Maltitol +1% Reb A non-mlled 23 Sorbitol +
1% Re b A non-mlled 24 Dextrose + 1% Re b A non-mlled 25 |somalt + 1% Reb
A non- m IWeadoRGi4bssani tol + 1% Reb A non-nmilled 27 Xyl it ®CTAS2061/884307A
non-mlled 28 Sucrose + 1% Re b A non-mlled 29 90/10 Sorbitol/(ErOH +10%
Re b A) non-mlled 30

[00028] To better understand the present disclosure, it is useful to have at least a general
knowledge of certain concepts and terminology related to taste and taste modification. First,
taste is often referred to as a taste quality, which is selected from bitter, sweet, sour, salty, and
umami. It is possible to have one or more of these taste qualities in the same item. Second, taste
modification often involves either an enhancement or synergy, or suppression or masking of a
particular taste quality. Taste modification may also involve a change in the duration (or time)
and intensity of the taste quality. Thus, in a visual sense, a curve of a taste profile can be shifted
forward or backward in time, be lengthened or shortened (duration) and certain peaks can be
decreased or increased in height (intensity).

[00029] Water-soluble substances, such as components of foods and oral care products,
react with taste buds, which are located mainly on the tongue. In general, while the sweet taste is
almost always agreeable and the strong sour and salty tastes are tolerable, the bitter, astringent,
metallic and irritating tastes are unpleasant, which means that products with such taste profiles
are unpalatable. The present disclosure is directed to reducing the bitter off taste present in high
intensity sweeteners, in particular, steviol glycosides, and more particularly any rebaudioside,
and more particularly rebaudioside A.

[00030] Carbohydrates, such as erythritol and cyclodextrins, are known to mask bitter and
metallic off tastes from certain high intensity sweeteners. A well-known example is extracts of
the native South American plant Stevia rebaudiana. The components of the aqueous extracts of
the plant, known as steviol glycosides, are very sweet (180-300 times sweeter than sucrose) but
have metallic and bitter off tastes. Previously disclosed formulas in the art use small amounts of
erythrito] or cyclodextrins to mask the bitter off taste in compositions where the primary
sweetness is coming from steviol glycosides. For example, the bitter off taste of steviol
glycosides can be reduced by mixing the sweeteners with cyclodextrins.

[00031] Several grades of steviol glycosides are available. Better grades having a high
rebaudioside A concentration contribute lower bitter off taste levels. For the sweetener
compositions of the present disclosure, in one aspect steviol glycosides with rebaudioside A
concentration of from about 40 wt. % to 99 wt. % relative to all steviol glycosides is preferred.
Tn another aspect, steviol glycosides with rebaudioside A concentration of about 60 wt. % to 99
wt. % relative to all steviol glycosides is also preferred. In another aspect, steviol glycosides

with rebaudioside A concentration of about 80 wt. % to 99.5 wt. % relative to all steviol
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glycosides is also preferred. In yet another aspect, steviol glycosides with rebaudioside A
concentration of about 95 wt. % to 99 wt. % relative to all steviol glycosides is also preferred.
[00032] In the present disclosure, milling of a carbohydrate such as erythritol, for
example as described in Example 2, with a high intensity sweetener such as rebaudioside A (i.e.,
a milled mixture) to a particle size from about 5 microns to about 100 microns, surprisingly
reduced the bitter off taste associated with the rebaudioside A compared to a non-milled mixture
of erythritol and rebaudioside A. While not being bound by any theory, the carbohydrate may
form a complex with the high intensity sweetener, which impedes its interaction with the taste
buds, thus resulting in a further reduced bitter off taste. Particle size distribution is measured
through analysis of angular light-scattering patterns. The laser light diffraction technique used
for the determination of particle size distribution is based on the analysis of the diffraction
pattern produced when particles are exposed to a beam of monochromatic light. This technique
is described in European Pharmacopoeia 5.6 (01/2007:20931), which is incorporated by
reference as if fully set forth herein.

[00033] Methods to selectively extract one or more of the steviol glycosides, for example,
rebaudioside A have been previously disclosed in the art. For example, Japanese Patent
63173531 describes a method of extracting sweet glycosides from the Stevia rebaudiana plant.
This procedure isolates a mixture of sweet glycosides. Other techniques include those reported
in Japanese Publication Numbers 56121454, 52062300, and 56121453 assigned to Ajinomoto
Company, Inc., and U.S. Publication Number 2010-0099857 assigned to Cargill, Incorporated,

which is incorporated by reference as if fully set forth herein.
SWEETENER COMPOSITION

[00034] In one embodiment, the sweetener composition of the present disclosure isa
milled mixture having a particle size of from about 5 to about 100 microns of a carbohydrate and
a high intensity sweetener where the high intensity sweetener is present in an amount from about
0.10 wt. % to about 50.0 wt. % of the milled mixture (for example, 49.625 grams of a
carbohydrate and 0.375 grams of a high intensity sweetener = 0.75 wt. % of such high intensity
sweetener). Surprisingly, the bitter off taste of the milled mixture is reduced compared to a non-
milled mixture having a particle size of greater than about 190 microns of the carbohydrate and

the high intensity sweetener, where the high intensity sweetener is present in an amount from



188.3 191.1 26.2 25.9 42.5 42.3 23 Sorbitol + 1% Rebiana 206.2 189.2 193.0
218.2 204.5 208.2 56.8 56.1 75.9 75.3 24 Dextrose + Re b A 392.5 391.7 .
425.3 41 W0 2483314346433. 1 66. 7 66. 8 PCT/US2011/036307

about 0.10 wt. % to about 50.0 wt. % of the non-milled mixture. In another aspect, the particle
size of the milled mixture is from about 20 to about 100 microns and in yet another aspect from
about 20 to 50 microns. The high intensity sweetener, in another aspect, is present from about
0.25 to 25 wt. % of the milled mixture and of the non-milled mixture. For example, a mixture of
49.625 grams of erythritol and 0.375 grams of rebaudioside A (0.75 wt. % rebaudioside A),
when milled to a particle size of 33 microns, has a reduced bitter off taste compared to a non-
milled mixture of the same wt. % rebaudioside A where the particle size of the non-milled
mixture is greater than about 190 microns.

[00035] In another embodiment, the sweetener composition of the present disclosure isa
milled mixture of a carbohydrate and a high intensity sweetener having at least 60% of the
particle size less than 100 microns where the high intensity sweetener is present in an amount
from about 0.10 wt. % to about 50.0 wt. % of the milled mixture. Surprisingly, the bitter off
taste of the milled mixture is reduced compared to a non-milled mixture of the carbohydrate and
the high intensity sweetener having at least 60% of the particle size greater than 500 microns,
where the high intensity sweetener is present in an amount from about 0.10 wt. % to about 50.0
wt. % of the non-milled mixture. The particle size of the milled mixture in another aspect has
greater than 50% of the particle size less than 40 microns. The high intensity sweetener, in
another aspect, is about 0.25 to 25 wt. % of the milled mixture and of the non-milled mixture.
[00036] The milled mixtures of the sweetener compositions of the present disclosure
comprise other carbohydrates, dextrose, sucrose, and other polyols (sorbitol, mannitol, xylitol,

and maltitol), and other high intensity sweeteners, sucralose, acesulfame K, and neotame.
METHODS OF PREPARING A SWEETENER COMPOSITION

[00037] The present disclosure is further directed to methods of preparing a sweetener
composition as described herein. In one embodiment, the present disclosure relates to mixing a
carbohydrate and a high intensity sweetener where the high intensity sweetener is present from
about 0.10 to 50.0 wt. % of the mixture, and milling the mixture for about 15 to 120 seconds to
obtain a milled mixture having a particle size of about 5 to 100 microns and where, surprisingly,
the bitter off taste of the milled mixture is reduced compared to a non-milled mixture of a
carbohydrate and a high intensity sweetener having a particle size greater than 500 microns

where the high intensity sweetener is present in an amount from about 0.10 to 50.0 wt. % of the
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non-milled mixture. In another aspect, the particle size of the milled mixture is about 20 to 100
microns and in yet another aspect about 20 to 50 microns. The high intensity sweetener, in
another aspect, is from about 0.25 to 25 wt. % of the milled mixture and of the non-milled
mixture.

[00038] In another embodiment, the present disclosure relates to mixing a carbohydrate
and a high intensity sweetener where the high intensity sweetener is present in an amount from
about 0.10 to 50 wt. % of the mixture, and milling the mixture for about 15 to 120 seconds to
obtain a milled mixture having at least 60% of the particle size less than 100 microns and, where,
surprisingly, the bitter off taste of the milled mixture is reduced compared to a non-milled
mixture having a particle size greater than 500 microns of the carbohydrate and the high intensity
sweetener, where the high intensity sweetener is present in an amount from about 0.10 to 50.0
wt. % of the non-milled mixture. In another aspect, the particle size of the milled mixture is
about 20 to 100 microns and in yet another aspect about 20 to 50 microns. The high intensity
sweetener, in another aspect, is about 0.25 to 25 wt. % of the milled mixture and of the non-
milled mixture.

[00039] In yet another embodiment, the sweetener composition of the present disclosure is
prepared by melting a carbohydrate for about 15 to 30 seconds at a temperature of from about
120 to 200°C to obtain a carbohydrate melt, adding a high intensity sweetener to the
carbohydrate melt to form a mixture, where the high intensity sweetener is present in an amount
from about 0.10 to about 50.0 wt. % of the mixture, crystallizing the mixture at room
temperature for about 1 to 30 minutes to form a crystallized melt, and milling the crystallized
melt for about 15 to 120 seconds to obtain a milled mixture having a particle size of from about 5
to 100 microns. Surprisingly, the bitter off taste of the milled mixture is reduced compared to a
non-milled mixture having a particle size of greater than 500 microns of the carbohydrate and the
high intensity sweetener, where the high intensity sweetener is present in an amount from about
0.10 to 50.0 wt. % of the non-milled mixture.

[00040] In yet another embodiment, the sweetener composition of the present disclosure is
prepared by melting erythritol for about 15 to 30 seconds at a temperature of from about 120 to
about 200°C to obtain an erythritol melt adding a steviol glycoside to the erythritol melt to form
a mixture, where the steviol glycoside is present in an amount from about 0.10 to 50.0 wt. % of

the mixture, crystallizing the mixture at room temperature for about 1to 30 minutes to forma
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crystallized melt, and milling the crystallized melt for about 15 to 120 seconds to obtain a milled
mixture having at least 60% of the particle size less than 100 microns. Surprisingly, the bitter off
taste of the milled mixture is reduced compared to a non-milled mixture having at least 60% of
the particle size greater than 500 microns, where the steviol glycosides are present in an amount
from about 0.10 to 50.0 wt. % of the non-milled mixture.

[00041] The milled mixtures of the sweetener compositions of the present disclosure can
be prepared with other carbohydrates, dextrose, sucrose, and other polyols (sorbitol, mannitol,

xylitol, and maltitol), and other high intensity sweeteners, sucralose, acesulfame K, and neotame.
EXAMPLES

[00042] The following examples are presented to illustrate the present disclosure and to
assist one of ordinary skill in making and using the same. The examples are not intended in any

way to otherwise limit the scope of the disclosure.
Methods

[00043] Particle size of the sweetener composition of the present disclosure is measured
by laser light diffraction (Sympatec, Model RODOS T4-1) . Particle size is expressed as volume
mean diameter (VMD).

[00044] The mixture of erythritol and Reb A was milled using either an A10 grinder
(IKA®, Germany) or SR300 rotor beater mill with a 0.5 mm sieve (Retsch, Germany), as noted in

the following examples.
Example 1: Sweetener compositions with Reb A

[00045] Three sweetener compositions were made at 0.5 wt. % Reb A (Sample A), 0.75
wt. % Reb A (Sample B), 1.0 wt. % Reb A (Sample C):

Sample A 49.75 grams of erythritol and 0.5 grams of Reb A
Sample B 49.625 grams of erythritol and 0.375 grams of Reb A

Sample C 49.25 grams of erythritol and 0.75 grams of Reb A
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Exanpl e 4: Additional sweetener conpositions [00057] Sanple 33 was nade
where a mlled mxture of erythritol and 25 wt. % Reb A was diluted with
eryt hrit ovoteoligi4sessa m xture of erythritol and 1 wt. % Reb/Us201%a8@3bE 34 was
made where a mlled mxture of erythritol and 50 wt. % Reb A was dil uted
with erythritol to give a m xture of erythritol and 1% Reb A This exanple
shows that dilution of higher concentrated Reb A mlled with erythritol can
be used to dilute with unm|led erythritol to obtain a final concentration

of 1% Reb A in thritol. with.g er o d bitter off
taste)[oﬁ'@ﬁ an &%ﬂylﬂgﬁglr}f g?rﬁ’?ee c}? Sgl‘tﬁ%‘fﬁ{gﬁlné*{é%@t e ?’?gﬁ?e%The amount of
i Ngr edigitne ol MindE®td)heherbb iAds Fiblidna 0820 e wdedfromdCargill, ldetposatsd, atwsi ng a
hi gher concentration of a mlled mxtuyre of erythritol and Reb A can be
used | RorcspiERtione 8B avt. 1o relativeipall sl gEosidSd t o add so much erythritol to

get t*@ofﬁﬁ CO@Q&BE_&% BOBOF wWREPmAel And Q0 ni?ll @i Gh R 1 0Feintiérefos 0.7 | 1 i ng
| oner volumes of a mxture of erythritol and Reb A with hj gpﬁoncentratlons
I

of Reb mAmatbd. Semplob (miere449 A5 aiams pheaptirielgad 670 seesd %45 "fibt
needed mi‘]eg(f @gﬁﬂ%ﬂsggpf(eg Wefe t?{jlceé(f 5}%’ ng ok 'len@ea%aﬁgﬁts'.b‘ E%@fppénlaﬁé} p@d%e(ﬂhﬂdﬂt ed by

m Xi ng, Wth o ngredi ents ‘such as erythritol, sorbitol,
mal t 0da®l kiilligraat SmplOQDHEPoE theirtdipue tiod wes: tHer skelorae 38wthgnthe sample om

Cargill, Incorporated (M.nneapolis.,. npesota). .The Reb A ' 09201
pondler Hhd BT IO aphotl Do A TiEed SRS Eh ¢ R T o COe it i

rel ative g g, @tlhadhedduddd BlCTBlabts Sind (HOP 0&MtsHal @oy icbmpired toddnkpl@D. wt . % Reb
A (Sam:ﬁ’e 31) and the erythritol with wt. % Reb A%[%Sarrple 32) were m xed

50
and t hSample'B wds imastamefaned, §llowed byrSemply, GomdiiBawletd used as Sanpl es 33
and 34 for dilution with erythritol to give a mxture of erythritol and 1
W . % Rebfe 2 Thaidivgzsanpl es were tasted by three experienced panelists.
Each panel1st placed about 100 mlligram sanple on the tip of their tongue

and we en asked.t at.e t her the :

2011/ 1@3&%@ T SR o 5 a8 Wteéerpr%‘?afe‘f@;‘?lé‘?%%wﬁ%ztS%T o o e i st s

j SQEﬂ @@?ﬁﬁm@%f Riéb hE(G.WBgvé&%g&ﬂuﬁ(;)&dlmwdl@rnoahﬂlim@mmillarght testagdugfgoes. One

of the three panelists judged Sanple 34 as.hayi a reduced .bitter off

taste @nﬂdlﬁf&@({) wdlagbsold. Samsi K V@SfBéq?ﬁlfeé%Hr@ﬁ% réégﬁf%%se‘g‘gefﬁg“%?%ﬁ Yei ght

(8) Er@HulQinfehianarabR)1 Rllowed & Mding @974 frems 6f REOAH SaipheRe bndV weiel ed
prepared by mixing 4962.5 grams of erythritol and 37.5 grams of Reb A (0.75% wt. % Reb A)

followed by no milling or milling at the various times as indicated in Table 1.

[00049] Samples E through K were tasted by five experienced panelists. Each panelist
placed about 100 milligram sample on the tip of their tongue and were then asked to rate whether
the sample had bitter off taste or not. All five panelists judged Sample E as having bitter off
taste. Samples F through J had a reduced bitter off taste and they all tasted good compared to
Sample E. Most preferred were Samples F, G, I, and J. Sample K where the erythritol alone was
milled had a reduced bitter off taste but not as strikingly noticeable as Samples F, G, I, and J.

TABLE 1
Product Milling VMD X-50
(microns)
ErOH Not milled 590 593
Sample E Not milled 656 657
Sample K Erythritol alone was milled for 0.5 minute with A10 87 35
grinder and then Reb A was added to the milled ErOH
Sample F Erythritol and Reb A were mixed and then milled with 46 27
A10 grinder for 0.5 minute
Sample G Erythritol and Reb A were mixed and then milled with 33 19
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A10 grinder for 1.0 minute
Sample H Erythritol and Reb A were mixed and then milled with 218 41
A10 grinder for 3.0 minutes
Sample I Erythritol and Reb A were mixed and then milled with 44 27
SR300 rotor beater mill with a 0.5 mm sieve
Sample J Erythritol and Reb A were mixed and then milled with 40 27
SR300 rotor beater mill with a 0.5 mm sieve

[00050] In addition to taste, the particle size of each sample was determined using laser
light diffraction. A surprising aspect of the new sweetener composition is that the bitter off taste
associated with high intensity sweeteners, such as steviol glycosides, in particular rebaudioside
A, was reduced when the erythritol was milled for 0.5 minute (sample F) to a particle size of 46
microns and 1.0 minute (sample G) to a particle size of 33 microns. Milling the erythritol. and
Reb A for 3.0 minutes caused the milled mixture to agglomerate, presumably because of heat
generated from milling, which accounted for the larger particle size of 218 microns. X-50
represents 50% of the particles in each sample is less than or equal to the X-50 value. For
example, 50% of the particles in sample K is less than or equal to 35 microns; 50% of the
particles in samples F, I, and J is less than or equal to 27 microns; 50% of the particles in sample
G is less than or equal to 19 microns; 50% of the particles in sample H is less than or equal to 41
microns.

[00051] The particle size distribution of the samples in Example 2 is depicted in Figures 1
and 2. Figure 1 illustrates the density distribution of particle size of each of the samples is from
about 5 microns to about 100 microns. Figure 2 illustrates at least 60% of the particle size of

each of the samples is less than 100 microns.

Example 3: Additional sweetener compositions

[00052] In Table 2, five sweetener compositions were made with the polyols, erythritol,
maltitol, sorbitol, isomalt, mannitol, and xylitol, each with 1.0 wt. % Reb A. Two sweetener
compositions were made with the carbohydrates, dextrose and sucrose, each with 1.0 wt. % Reb
A. In addition, 10 wt. % of a milled mixture of erythritol and 10 wt. % Reb A was diluted with
90 wt. % sorbitol to give a 90 wt. %/10 wt. % sorbitol/erythritol with 1.0 wt. % Reb A.

[00053] The erythritol is Zerose™ 16954 powder from Cargill, Incorporated
(Minneapolis, Minnesota). The Reb A is rebiana 09201 powder from Cargill, Incorporated, at a

concentration of 98.8 wt. % relative to all steviol glycosides.
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Total Weight (8) ErOH+ 50% Reb A (8) 134 1 ErOH + 1% Reb A by diluting 50%
Reb A/VErOH Inon-m |l ed Exanple 5. Melt [00060]49. 625 gans of erythritol

wer e pl acwo 2wny/@3gbass bottle and set in an oil bath (I RATNSd@/ 0bBRA
Digital) in 140C for 20 m nutes. 0.375 grans of Reb A was added to the
bottl e when the erythritol was nelted and m xed gently. The bottle was
placed in the oil bath for another 5 m nutes. The nelted sanple was poured
into two round 7-cm alum num pans and |eft at roomtenperature to

cryst ' for cabout ] T i : lo€ ueben

mill egb‘#‘#‘gn A 39_'6‘“8%? %%te"?’? \gg@g%ed%&g%%gﬂegh@% ?@F’tén%??g e 30

Ni Cr oNhetnneatiples HRrdMasedbys fouf BARGRJCEN padliyst Ehdli pradlistplacedabopt B0and sanpl e

Din Example 1 were tasted hy two experience nel i st s, C I st
pl ac edméll!rgﬂl’f’ sample Qs t@’r‘éfdﬁp%‘é%g‘ée %‘ﬁ%qﬁ%&[ﬁ? B&SE ?(E K& ‘?Vﬁ%%er{ glﬁe eﬂgﬁgﬂ\%& e then
asked i@ ot Gsthet e A1 DE p%gélmtsquh\@éd Rindplea 3014, 26,05 end30 asdiavinglae

crystallized nelt sanple had a reduced bitter off taste and t S%’fﬁg ood
conparrediced bisaneff tasp, ant thayisildasted guednwSAFPI§HER-O0TEASA 'aﬁﬁ‘ﬂ’ﬁ ter
formul atjan ' COfTHBIB ghd FAsis (9. The
term "O?gr%%rb \‘é\iggtg%%{g?gig{ﬁg%%gﬂn%@eﬁns%n?&‘sgg s to ’tzr?é conpounds in the
formul[@odssp WOS2Mplk/2DARGGS PRTMUBRHANY HZB30Fndehmaticarad adsghdnteasityi s' (i . e.,
wi thout the addjtion of water, far ex e) s he conpounds are used
in t heSVEEgPY Drpfresh %”e@lfﬁﬁ’b‘i‘)ﬂpﬁ‘? n&'\‘/tgir}?%uﬁ%%gl\%ﬁ}e&r?%a%b hased from a

suppl i gpese) 000634 TingtidH ttthtd, 1R pakticlZ@raOsrehdh Sehfbetwpodakemitedoningdasgi | |,

| ncorporated (M nneapolis, Mnnesota). The Reb A is rebiana 09201 powder

f r om Gighgdiffractionc Shetspuliseae showndndghledit ration of 98.8 wt. % relative to
all steviol glycosides. [00064] The chewi ng gum was nmade by preheating a
Z- bl ade apparatus (Wnkworth Mdel TNBL&E2) to 50 C. The gum base (Caf osa
Gum S. A U, Barcelona, Spain) was heated in a mcrowave for 3 to 5 mnutes
and then plaged in the Z-blade and mixed at speed 4 rpmin a forward
direction for 5bp1' nutes. Half of the sweetener conposition (i.e., mlled
mi xt ur 8461 8RR tol and Reb A) was added to the gum base in the Z-bl ade
and m xed for 5 mnutes at 4 rpm The entire syrup was then added in the

bl endef—and—mxed—Fforch_pmutes. Ti fer Maffe O] t hgocsRAL eNer taste |
conposi| fc‘?nmggtr% and pomde?aalpligavor, i f ﬂgceeg%gﬁer eAnNeExh. |added gﬁ% m xed [agali n for
5 m nutes, G YCeTT Ngud@as: fheN adderba.amdalm Xed for |5 nimméees. L quild2f] avor
was | astly aflded aggibiResephi re comnd.eieg] i N_the bllenfdemined Yed |not |norie t han
3 to 5 myput es. TARkEs 1%kdoqui d fl[aoaadiel{l8 | Powder| f | avioed 16 P ep ffl avor

F17 No| flgvol Gum R&sR +1%RebA non-milled o | 4 Milled 0 | 4
26 Mannitol + 1% Reb A non-milled 3 1 Milled 4 0
27 Xylitol + 1% Reb A non-milled 3 1 Milled 3 1
28 Sucrose + 1% Reb A non-milled 0 4 Milled 3 1
29 90/10 Sorbitol/(ErOH +10% Reb A} non-milled 4 0
30 ErOH + 1% Reb A [wmited | [ 2 [ 0|
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35.0% 35.0% 35.0% 35.0% M Il ed m xture of ErOH and 0. 75% Reb A 53. 0%
52.63% 52.5% 53.0% Mal titol syrup 9.8% 10.0% 10.0% 10.0% d ycerine 2.0%
2.0% 2. 0%vD.20e0Matear al fl avor 0.2% 0.38% 0. 5% 0. 0% Tot aCTABR10M36300. 0%
100. 0% 100. 0%

TABLE 2A
asis (A) milled (B)

N° Sample Xso VMD Xso VMD
22 Maltitol +1% Reb A 179.9 183.6 188.3 191.1 26.2 259 | 425 423
23 Sorbitol + 1% Rebiana 206.2 189.2 193.0| 2182 204.5 208.2| 56.8 56.1| 759 753
24 Dextrose + Reb A 392.5 391.7 425.3| 417.1 433.7 433.1] 66.7 66.8 | 83.2 93.2
25 Isomait + 1% Reb A 788.3 7145 754.9 672.7 41.2 404 | 63.0 623
26 Mannitol + 1% Reb A 376 404 47.0 496 19.2 27.6
27 Xylitol + 1% Reb A 437.2 455.9 430.7 450.0 222 201 | 43.7 326
28 Sucrose + 1% Reb A 465.1 505.7 4527 4917 196 20.1| 288 285
29 |90/10 Sorbitol/(ErOH +10% Reb A)| 191.0 181.4 207.7 196.4

Example 4: Additional sweetener compositions

[00057] Sample 33 was made where a milled mixture of erythritol and 25 wt. % Reb A
was diluted with erythritol to give a mixture of erythritol and 1 wt. % Reb A. Sample 34 was
made where a milled mixture of erythritol and 50 wt. % Reb A was diluted with erythritol to give
a mixture of erythritol and 1% Reb A. This example shows that dilution of higher concentrated
Reb A milled with erythritol can be used to dilute with unmilled erythritol to obtain a final
concentration of 1% Reb A in erythritol with a better taste (i.e., reduced bitter off taste) than an
unmilled mixture of 1% Reb A in erythritol. The amount of ingredient or mixture thereof to
mill can be reduced. In addition, using a higher concentration of a milled mixture of erythritol
and Reb A can be used in food products, i.e., one does not need to add so much erythritol to get
the same concentration of Reb A in food products. Further, milling lower volumes of a mixture
of erythritol and Reb A with high concentrations of Reb A allows for cost savings in that large
volumes to mill is not needed. The milled mixture of erythritol and Reb A can then be diluted
by mixing, for example, with other ingredients such as erythritol, sorbitol, maltodextrin, etc.
[00058] The erythritol is Zerose™ 16954 powder from Cargill, Incorporated
(Minneapolis, Minnesota). The Reb A is rebiana 09201 powder from Cargill, Incorporated, at a
concentration of 98.8 wt. % relative to all steviol glycosides.

[00059] The erythritol with 25 wt. % Reb A (Sample 31) and the erythritol with 50 wt. %
Reb A (Sample 32) were mixed and then milled in an A10 grinder for 0.75 minutes, and used as
Samples 33 and 34 for dilution with erythritol to give a mixture of erythritol and 1 wt. % Reb A.
The two samples were tasted by three experienced panelists. Each panelist placed about 100

milligram sample on the tip of their tongue and were then asked to rate whether the sample had
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[ 00065] The four chewi ng guns were tasted by six experienced panelists and
conpared to gum products that contained non-mlled m xture of ErOH and
0. 75% Rebw@.20flihe3wanpl e cont ai ning flavor F16 was the nmpst/ysc@fiesssed, F17
was nore preferred, and F18 and no flavors were equivalent in taste. The
gum sanple with flavor F16 gave a | ess burst of sweetness, which in turn
could I'inger somewhat |onger in the nouth. In general, even the gum sanple
\II-IV!tE Inot added flavor was sweet and without the bitter off taste. Exanple 7:
i g nt en t t S,
aspar tf8 ?%ES&% 9,’23%?% gﬂg’fcré oeggtg{‘%%ggg Ele 32%8%&17}%5%3@“%%??3@&%??% ( ADG
11096A&ted giRd: l0ps pethicdhme pAetigth judgdd 3AMAE B4 ad Baving reduced bitter off taste and
2011/ 143465PCT/ US2011/ 036307 nmonatin (Cargill), and glycyrrhizin (Cargill
10065783td §09€- ni xed with Zer oseTM 16954 erythritol powder (Cargill)
according to Table 5, and mlled in an A10 grinder for 0.75 mnute, or not
mlled. The ampbunt of each high i nTABSEty sweetener was cal culated to
obtain a concentration of 1 wt. % [00067]The non-mlled mxture and mlled
m Xt ur[sapredduct s wer emblast ed by sj x Pexper i ¢feeberieanf@t st stePFach panel i st
pl aced_about 100 milligram sanplel on the tip & theid tongiie—and were then

LAY )

1 H b jlle 75 X
asked 'Itlo;rctte whi cﬂfgmézf*ﬁ?é had a tasjfn:#@j rrproveéﬁrent s €., yf e sanples of a
non- i HBe-rixttreversus—anted i xture of —a particurar nigh intensity

sweet ener were conpared wWith each other). The results of the taste test are
shown in the last colum of Table 5. [00068]1n addition to taste
t he- parsthpl[€ si ze of seaeh sanpl e Wasrodeiher nopbikishigi MY | BRie?s% Rep f g hipste

di ffractiron. The results are showh in Table 542 TABIE & | o fAgceptapca :
. ——+HL ense
sweet elne’  OEOH + Hickeb Ay diiing 5% Repah/EOH [y nonilledyy drp 0 43 AR ode s ade 1 G 43

C
anc LTI #4J. 29

0. 750
Total Weight | ErOH | ErOH+50% Reb A
(g) (g) (g)
[ 34 | ErOH+1%Reb A by diluting 50% Reb A/ErOH | non-milled 50 49 1 13|
Example 5: Melt
[00060] 49.625 grams of erythritol were placed in a glass bottle and set in an oil bath

(IKA Model HBR4 Digital) in 140°C for 20 minutes. 0.375 grams of Reb A was added to the
bottle when the erythrito] was melted and mixed gently. The bottle was placed in the oil bath for
another 5 minutes. The melted sample was poured into two round 7-cm aluminum pans and left
at room temperature to crystallize for about 5 minutes. The crystallized melt sample was then
milled in an A10 grinder for one minute to a particle size of about 30 microns to about 50
microns.

[00061] The crystallized melt sample and sample D in Example 1 were tasted by two
experienced panelists. Each panelist placed about 100 milligram sample on the tip of their
tongue and were then asked to rate whether the sample had bitter off taste or not. The

crystallized melt sample had a reduced bitter off taste and tasted good compared to Sample D.

Example 6: Chewing gum

[00062] A chewing gum formulation was made as shown in Table 4 on a commercial basis

(%). The term “commercial basis”, as used herein, refers to the compounds in the formulation
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that are used ‘as is’ (i.e., without the addition of water, for example) so that the compounds are
used in the state they are commercially available when purchased from a supplier.

[00063]
(Minneapolis, Minnesota). The Reb A is rebiana 09201 powder from Cargill, Incorporated, at a

The erythritol is Zerose™ 16954 powder from Cargill, Incorporated

concentration of 98.8 wt. % relative to all steviol glycosides.

[00064]
Model MZ 4/2) to 50° C. The gum base (Cafosa Gum, S.A.U., Barcelona, Spain) was heated in

The chewing gum was made by preheating a Z-blade apparatus (Winkworth

a microwave for 3 to 5 minutes and then placed in the Z-blade and mixed at speed 4 rpm in a
forward direction for 5 minutes. Half of the sweetener composition (i.e., milled mixture of
erythritol and Reb A) was added to the gum base in the Z-blade and mixed for 5 minutes at 4
rpm. The entire syrup was then added in the blender and mixed for S minutes. The other half of
the sweetener composition and powder flavor, if used, were next added and mixed again for 5
minutes. Glycerine was then added and mixed for 5 minutes. Liquid flavor was lastly added and

the entire contents in the blender mixed not more than 3 to 5 minutes.

TABLE 4

Liquid flavor F18 | Powder flavor F16 | Powder flavor F17 | No flavor
Gum base 35.0% 35.0% 35.0% 35.0%
Milled mixture of ErOH and | 53.0% 52.63% 52.5% 53.0%
0.75% Reb A
Maltitol syrup 9.8% 10.0% 10.0% 10.0%
Glycerine 2.0% 2.0% 2.0% 2.0%
Natural flavor 0.2% 0.38% 0.5% 0.0%
Total 100.0% 100.0% 100.0% 100.0%

[00065] The four chewing gums were tasted by six experienced panelists and compared to
gum products that contained non-milled mixture of ErOH and 0.75% Reb A. The sample
containing flavor F16 was the most preferred, F17 was more preferred, and F18 and no flavors
were equivalent in taste. The gum sample with flavor F16 gave a less burst of sweetness, which
in turn could linger somewhat longer in the mouth. In general, even the gum sample with no

added flavor was sweet and without the bitter off taste.

Example 7: High Intensity Sweeteners

[00066] Each of the high intensity sweeteners, aspartame (DG6 4881), sucralose
(Eurochem 800 017), sodium saccharine (ADG 11096A6), neo-hesperidin (Cargill 1111125),
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monatin (Cargill), and glycyrrhizin (Cargill 1006576), was mixed with Zerose™ 16954 erythritol
powder (Cargill) according to Table 5, and milled in an A10 grinder for 0.75 minute, or not
milled. The amount of each high intensity sweetener was calculated to obtain a concentration of
1 wt. %.

[00067] The non-milled mixture and milled mixture products were tasted by six
experienced panelists. Each panelist placed about 100 milligram sample on the tip of their
tongue and were then asked to rate which sample had a taste improvement (i.e., the samples of a
non-milled mixture versus a milled mixture of a particular high intensity sweetener were
compared with each other). The results of the taste test are shown in the last column of Table 5.
[00068] In addition to taste, the-particle size of each sample was determined using laser -

light diffraction. The results are shown in Table 5A.

TABLE 5
Sample| Intense sweetener % ErOH HIS |improvement
nr. to add (g) (g)
43 Aspartame 1.5 | 49.250 | 0.750 3/6
a4 Sucralose 0.5 | 49.750 | 0.250 5/6
45 Na-Saccharine 1 49.500 | 0.500 2/6
46 Neohesperidine 1.2 | 49.400 | 0.600 3/6
47 Monatin 0.21 | 49.895 | 0.105 3/6
438 Acesulfame K 1.5 | 49.250 | 0.750 4/6
49 Sodium Cyclamate 7.5 | 46.250 | 3.750 2/6
51 Neotame 0.03 | 49.985 | 0.015 4/6
52 |Talin MD90 (Thaumatin)| 0.13 | 49.935 0.065 3/6
53 Glycyrrhizin 1.33 | 49.335 | 0.665 3/6
TABLE 5A
asis (A) milled (B)
N° Sample Xs0 VMD Xs0 VMD
a4 ErOH + 1% Sucralose 4342 519.3| 451.0 512.6| 21.3 214 | 40.2 40.1
51 ErOH + 1% Neotame 490.1 502.8 20.8 19.6 | 36.2 334
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mlled (B) N Sanple X50 VMD X50 VMD 44 51 ErOH+ 1% Sucral ose ErOH + 1%
Neot ane 434.2519.3 490.1 451.0512.6 502.8 21.321.4 20.819.6 40.240.1

36. 233. 4 w0 RALi46343465PCT/ US2011/ 036307 Exanpl e 8: Sweetrarsesi1osssppsitions
with Reb A [00069] Sweet ener conpositions with varying concentrations of Reb
Arelative to all steviol glycosides were made: 0.75 wt. % Reb A 40

(Cargill, Reb A concentration of 42% Sanple A), 0.75 wt. % Reb A 60

Egrg!ll, R%t; A concentration of 64.2% Sanple B), and 0.75 wt. % Reb A 80
rgill, ) concentrati.on % sSanple C). Sanples A, B, C contained

49. 62 'o?wefgePSrs%ofmoélrt@flsn\rzﬁ%glég éowder 16954 from Cargill, and 0.375

grans of Reb A 40, Reb A 60, Reb A 80 respectively. TAB
Tot al [0€069ht Er SWeetener compositions with varying coelcentrationsy of Reb 13|C E:la?civg%gglll & Sanpl e

steviol glycosides were made: 0.75 wt. % Reb A 40 (Cargill, Reb A concentration of 42%,
Sample A), 0.75 wt. % Reb A 60 (Cargill, Reb A concentration of 64.2%, Sample B), and 0.75
wt. % Reb A 80 (Cargill, Reb A concentration 79.2%, Sample C). Samples A, B, C contained
49.625 grams of Zerose™ erythritol powder 16954 from Cargill, and 0.375 grams of Reb A 40,

Reb A 60, Reb A 80 respectively.

TABLE 6
Sample Sample Total Weight ErOH | Rebiana
nr. (g) (8) (g)
A ErOH +0.75% Reb A (with Reb A-40) 50 49.625 | 0.375
B ErOH +0.75% Reb A (with Reb A-60) 50 49.625 0.375
C ErOH +0.75% Reb A (with Reb A-80) 50 49.625 0.375
Sample Sample Total Weight| ErOH | Rebiana
nr. (g) (8) (g)
Al ErOH +0.75% Reb A (with Reb A-40) 50 49.625 | 0.375
A2 ErOH +0.75% Reb A (with Reb A-60) 50 49.625 | 0.375
A3 ErOH +0.75% Reb A (with Reb A-80) 50 49.625 | 0.375
[00070] Half the weight of samples A, B, and C were each milled in an A10 grinder

(IKA) for 0.75 minutes to obtain samples Al (Reb A-40), A2 (Reb A-60), and A3 (Reb A-80) .
The samples were tasted by four experienced panelists. Each panelist placed about 100
milligram sample on the tip of their tongue and were then asked to rate whether the sample had
bitter off taste or not. Three out of four panelists judged sample A1 as having less bitter off taste
compared to sample A. Three out of four panelists judged sample A2 as having less bitter off
taste compared to sample B. All four panelists judged sample A3 as having less bitter off taste
compared to sample C. The panelists rated the milled mixture sample of Reb A 80 and erythritol
as having the least bitter off taste, though Reb A 40 and Reb A 60 also had an improved less

bitter off taste. Similar results were obtained with the milled mixture samples of 1 wt. % Reb A

each at 40, 60, and 80.
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Rebiana nr. (8) (8) (8) A ErOH + 0.75% Reb A (with Reb A-40) 50 49.625
0.375 B ErOH +0. 75% Reb A (with Reb A-60) 50 49.625 0.375 C Er0l-1+ 0. 75%

Reb A (wiwb 2rebias680) 50 , 49.625 ,0.375 Sanpl e Sanpl e PotraiS20diogdsn?
Rebiana nr. (8) (8) w w 07 ErOF

Example 9: Sweetener compositions containing coconut fat

[00071] As shown in Table 7, 7.0 grams (g) coconut fat (Cargill Refined Oils Europe,
CN25) and 21g cocoa mass (Gerkens Cocoa, IVCO1) (“chocolate mimic”) were put in a glass
beaker, which was placed in a water bath at 50°C. As shown in Table 8,21.9 g of erythritol was
milled for 0.75 minute in an A10 grinder and then 0.1 g Reb A 97 (97.8% Reb A, 1.9% other
glycosides and 1.1% water) was blended with the milled erythritol (sample designated
“blended”); 21.9 g of erythritol and 0.1 Reb A 97 were mixed and then milled in an A10 grinder
for 0.75 minute (sample designated as “comilled”); and 0.1 gram Reb A 97, and 0.05 gram [3-
cyclodextrin (CAVAMAX W7 Food from Wacker) were mixed and then milled in an A10
grinder for 0.75 minute and then 21.85 grams erythritol were added to the milled mixture, which
was again milled for 0.75 minute in an A10 grinder (sample designated as “B-cyclo comill”).
The amount of each of these samples as shown in Table 8 was added to the glass beaker

containing the chocolate mimic and mixed until a homogeneous mixture was obtained (about 10

minutes).
TABLE 7
50g Dark chocolate mimic (%) (g)
Coconut fat 14 7
Cocoa mass 42 21
sweetener 44 22
TABLE 8
blended {comilled | B-cyclo comill
ErOH 21.9 219 21.85
Reb A 0.1 0.1 0.1
B-cyclo 0.05
asis (A)
N° Sample Xso VMD
B-cyclo| CAVAMAX W7 Food | 80.2 78.8 |119.7 122.9
[00072] The products were judged by 3 experienced panelists after 24 hours residence

time in an oven at 50° C. All three panelists judged the “comilled” product as having a less

bitter taste and no licorice effect compared to the “blended” product. The “B-cyclo comill” had
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(8) Al ErOH + 0.75% Reb A (with Reb A-40) 50 49.625 0.375 A2 ErOH+ 0. 75%
Reb A (with Reb A-60) 50 49.625 0.375 A3 ErOH + 0.75% Reb A (with Reb A-80)
50 49. 625w0.281151434680070] Hal f t he wei ght of sanples A, Bpcan$2@G1mse3e7 each
mlled in an A10 grinder (I1KA) for 0.75 mnutes to obtain sanples Al (Reb
A-40), A2 (Reb A-60), and A3 (Reb A-80) . The sanples were tasted by four
experi enced panelists. Each panelist placed about 100 m | ligram sanple on
the tip of their tongue and were then asked to rate whether the sanple had

bitter offy %e%tta}%teocrog&?}ed td ﬁlree‘gorﬂﬂlted’gz(%ldf %wndpé’%bdlﬁﬁssoebélgg gdviRmRtewA as

havi ng 'I'ess er taste conpared to sanpl'e A. Three out of four
panel igiijeddged sanple A2 as having less bitter off taste conpared to
sanple B. Al four panelists judged sanple A3 as having | ess bitter off

taste le C. The panelists rated the mlled m xture sanple
of Reb%gé'—a‘nﬁﬁdﬁ%?g%gpitol as having the least bitter off taste, though Reb
A 40 and Reb A 60 al so had an _j nproved_ |less bitter t | ar

resul tI004l e obPiZAGAAM Ferepe " PP Y @BP‘@MQMI@B %Yvﬁi\ﬁk AS%jn Reb A each
at 40,88y, FRA f§%75%@9&éﬂé&§ﬂ@@ﬁﬁid&%ﬂpﬁ G301, faxRBpimddig) Breet ener

conposi tions containing coconut fat [00071 shown in Table 7, 7.0 grans
(g) coubtaint nfilked HB4urgi THis Rated meigtugs was Iguqeé,p@mg eNdobartgpigery T’&h@d@c{‘a mass

(Gerkens Coca ( i beaker,

wni on TR R Rua Y EPRona0 RS gy Wffith h MRS I INB BMERS ) oS o

er yt hriidn@gen@sss tixturedad ebtaied/@bontr Otmeinitas)afiheAdfaiged draigh issthah kiteededo. 1 g Reb
A 97 (97. 8°/RebA 1.9% o0 es.and,. 1. 1% was bl end W th
the mimpagll O)éf‘iftaﬁ?‘%’?rdpm(‘ieaér&sgq'%éé ﬁ%‘? h"so‘iogﬁ%%‘ﬁo \ﬁ@h’ﬂgﬁ’ NEoS4Te Sgt?&‘/’ ritol
and 0.J.,RaR l&e%%es%é &rid¥ %?%o@wﬁi 3td|3?§hnr§h|olvédatl4f5°@lfb £ilOtgrshmgies Af or 0. 75

m nute (sanp esi [%nate as "coni

ed"); and 0.1 gram Reb A%@H’ﬁn? 0. 05
gram ]IQDOWCI odéR25 NW/@WWMW9%@WWIF%@PMWYH%‘? BSIRg ¥ hen
mlled i 0 9 t & 1yzhrltol
wer e B8R b Vigel B % (N HR A0 AR P RO S LT LFe i
an AlCHgfartnde;Er, rsthrll 086 atpsbupgElatic 188 blobs: RS (RousmOI)l Sb)utlofr frea wiiount of each

21(‘) n"E Qﬁ?ﬁe}{ 33%@%@%%? g‘?‘é@g?;“g‘?%%%ﬁ‘ge MR 8§ta g?aﬁ’ogt o%lue njgous Qm é’t ure was
obt ai ngfhgh A kiklddd MRy for hAGhE: rﬁm5&98ﬂ%édﬂwﬁﬂpﬂﬁldﬁh§1 wirolled u¥nd th}
lozenges are stamped out. The lozenges are dried for another 3 days in an oven at 45°C to give
the samples B.
[00075] 99.25% (w/w) Zerose™ 16954 erythritol powder was blended with 0.75% (w/w)
Reb A 97. This mixture was mixed, using a Hobart mixer, with a 10% aqueous gelatin 150
bloom PS30 (Rousselot) solution until a homogeneous texture was obtained (about 10 minutes).
The obtained dough is than kneeded manually for another minute. Subsequently the dough is
rolled out and the lozenges are stamped out. The lozenges are dried for another 3 days in an oven
at 45°C to give the samples C.
[00076] The products were judged by six experienced panelists. All six panelists judged

sample A as the best one (less licorice, less bitter). The second best was sample B. The worst

was sample C.
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Coconut fat 14 7 Cocoa mass 42 21 sweetener 44 22 TABLE 8 bl ended
comlled 13-cyclo com ||l DOH Reb A 13-cyclo 21.9 0.1 21.9 0.1 21.85 0.1

0. 05 N 0i2011(1A346Hl PCT/US2011/036307
[00077] The particle sizes of the three samples were measured:
TABLE 9
Milling VMD X-50
{microns)
Sample A 69.1 48.8
Sample B 67.4 41./8
Sample C 656.2 657.0
[00078] A surprising aspect of the new sweetener composition is that the bitter off taste

associated with high intensity sweeteners , such as steviol glycosides, in particular rebaudioside
A, was reduced when the erythritol was milled, in this example, for 0.75 minute.

[00079] As stated above, the foregoing is merely intended to illustrate various
embodiments of the present disclosure. The specific modifications discussed above are not to be
construed as limitations on the scope of the disclosure. It will be apparent to one skilled in the
art that various equivalents, changes, and modifications may be made without departing from the
scope of the disclosure, and it is understood that such equivalent embodiments are to be included

herein. All references cited herein are incorporated by reference as if fully set forth herein.
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Sampl e X50 VMD p-cycl o CAVAMAX W Food 80.278.8 119.7 122.9 [00072] The
products were judged by 3 experienced panelists after 24 hours residence
time in anoauemi4at6s50 C. All three panelists judged thePCtarseéiimsb3opr oduct
as having a less bitter taste and no licorice effect conpared to the

"bl ended" product. The "P-cyclo com|Il" had WO

2011/ 143465PCT/ US2011/ 036307 even a better taste conpared to the "com || ed"
and " bl ended" products because no bitterness was perceived. Exanple 10:
Lozengg;kéﬁgo73]99.25@6(m/mb ZeroseTM 16954 erythritol powder was mlled
wth 7 (0.75%ww for 0.75 mnute using an | KA MF-10 m || (Hamrer
mll, inpact grinding) to obtain a mlled mxture. This mlled m xture was
m xed, using a Hobart m xer, with a 10% aqueous gel atin 150 bl oom PS30
(Rousselot) solution in aratio 88.7/11.3 (ww until a honbgeneous texture

was obt ai ngd ( abpeelberboitiposisipn cmigrisiiy anilid Immgmoﬁaspmmsikmfédm

manual |y for another m nute. Subseq egt%%/, %(re dﬁu%h |ts rotn Wuetreirz%nd t he
Iozeng?éguta?@l%qf@ﬁﬁé@%&‘eom’ﬂ‘i‘énsloéféﬁéé ydipts apg  Bighagposy SYREFS WA i n an
oven ﬁqm;gl A% A% .16 W. %4 es sel$0.06954

eryt h?ﬁ?ﬁﬁ%ﬁ:lﬁtgﬂg g‘&gésté}%r I"ed eﬁ%ﬁﬁg aglggllqlgg]fNF- 10 Qrn ', and subsequently

bl ended, pmfek'ab@ ﬂmbwm)zsmeuo%etogboumﬁl%wtiﬁ/% pfithe mlled wixtwg, a4VHFEFB Hobar t
m xer, a 10 u - ljution in a
ratio l%%@ I /r‘lfl St?o(%\]f% ﬁ\?ﬁfu rgl rg%%gg%%hggﬁexaﬁﬁge&\%g%gg{ug}%Iagg%( about 10
M nut gsaiticld 12 Styrédtdtebanciboghl S0snicivan okﬂheeaib&ydwtcnaﬂxd the 1htgh inetityer i nut e.

Subsequently the dough js rolled out and thte ozenﬁt ebougarm%g QAU - The
I ozengsé‘see@ﬂ@a whersi t*’%]i“ggh‘&?rﬁgy S‘é‘e?ﬁ%ﬂ%ls MeSSR 1B 7R A" 5061 0 give the sanpl es
B. a?) W?J %5% BMWho@ﬁ{l@&ﬁIMniré%éfeﬁbWﬁﬁmhbﬂut pRschar saneabiicesded. i t
075% W A 97. This m xture was m xed, using a Hobart mxer, with a
10% aq%eoﬁlheg@i amllqdnl@t)lrfbl oom PS30 (Roussel ot) solution until a hom)geneous
texture was, obt 3 ede(BREUb A rgﬂnrl}ftcﬁa%}n FhercAlheiied HoHabhis st Kneeded
manual |y f ano er m nut e sequent e dough is rolled out and the
|Ozenmc&‘rfﬁn’shlaﬂpﬁ(dnmubnstirlabodtdﬁ@ng@enare dried for another 3 days in an

oven at 45C to give the sa Ies C. 0076 od y SiX
experi enced- pangqhieét"getel}ﬁr@ Pyt %f[? 5 g‘?filesg}r:lp ghés sl%) one
(less Ali&&fﬂ&@abdu%@mbdr&ﬁs%)aboﬁfsanﬁe@)ﬁ@d best was sarrpl e B The wor st was
sanple C. WD 2011/ 143465PCT/ US2011/ 036307 é‘? 0077] Thg gfﬁé | e S|dzes of the
three sanplés wek ewentensteaseposiiaBIcEmpnNng p PRedRBYRPER briaghygraigand a

high intensity sweetener having at least 60% of the particle size less than 100 microns, wherein
the high intensity sweetener is present in an amount from about 0.10 wt. % to about 50.0 wt. %,
preferably from about 0.25% wt. % to about 25.0 wt. %, of the milled mixture, and wherein
bitter off taste of the milled mixture is reduced compared to a non-milled mixture of the
carbohydrate and the high intensity sweetener having at least 60% of the particle size greater
than 500 microns, wherein the high intensity sweetener is present in an amount from about 0.10
wt. % to about 50.0 wt. %, preferably from about 0.25% wt. % to about 25.0 wt. %, of the non-
milled mixture.

5. The sweetener composition of claim 4, wherein the milled mixture has greater
than 50% of the particle size less than 40 microns.

6. The sweetener composition according to claim 1 or 4, wherein the carbohydrate is
a dextrose, sucrose, and a polyol selected from the group consisting of erythritol, sorbitol,

mannitol, xylitol, and maltitol.
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Sample A 69.1 48.8 Sanple B 67.4 41./8 Sanple C 656.2 657.0 [00078]A
surprising aspect of the new sweetener conposition is that the bitter off
t ast e asswoizatigd3ast h high intensity sweeteners, such a®CItusee10/036307

gl ycosides, in particular rebaudioside A was reduced when the erythritol
was mlled, in this exanple, for 0.75 mnute. [00079] As stated above, the
foregoing is nerely intended to illustrate various enbodi nents of the
present disclosure. The specific nodifications di scussed above are not to
be construed as-|imtati " : i Siihe hidhtintehdity be
apparent t 'oneﬂsjils‘f]‘cftee%lefﬁoﬁ?@gmtggt% Céﬁgggbﬁl?lgﬂgogdﬁﬁgﬁnts,éhchanggs, and
nodi f isgabtimss deRyteddromathe griuplrondistohgpdstdralgset acsaulfanee Koispamss andhe

di sclosure, and it is understood that such equival ent enbodi nents are to be
i ncl ud@&“ﬂ’é’?‘gf’ﬁ\: Al'l references cited herein are incorporated by reference
as if fully set ThotkutdRE 8irbositidh o2 Olhibh 143KAEREH reRdinkide 630 erCtatibVG:

1. A sweetener conposition conprising a mll gd rg xture of aag{?ag(w | e size
of fr onfralmaboutsiOf rabaat 3986, aFerably GBOHOO LR EDRH 98 % MOBLAEF LS HAEL a hi gh
i ntensjt j joglh .d bl e &RRks.i S present in an
armuntalb8 tgf'@\réyg%gog%{er . 1%@{?\/?9 h&%??’béﬂ%@%&o W . WOE‘/?Slpr, eferably from about
0.25 wt. %% o0 abbtdoddFodichtomprsingfa sveetentt dogpositian pgearding @ clvdrled™d bi t t er

off taste .of the mlled mxtyre is reduced. . J3d l ed m xture
o nereinia orb byl o tesled o) fe EEANSEAAATRACAGLE )P
car bohyle@t Galafisheisite pbvaerd aidenpiulss, shamatentceals, whamies,ry idlings §iv i ntensity

sweetener i s present in an anount from about 0.1 . Y to ab .50.0 wt. %
of t heconfeatioriery, shogelate andechopplale é?l&ﬁlwlgff%‘ﬁi’faﬁ‘b‘iﬁ% %6\?&"}2%“\/&{‘?”3% ngtgé rﬁt 25. 0

W %, qf HHididseflidt SLMd cough drops, icERReagVBOLE dEseO qr9 Biitdspn Of
cl ai mall?h\%ﬁga?lgi@ﬁﬂtcﬁﬂe r?ﬁqf ed)ém' xture has Igs particle size of from about 20

ni cr onsbltopaleeats, B@d gbedsoermdiments, yogurt, Rpisy, e { BHEanE BHSEYFL i on of clai m
1, whereipn.the m]led m xture rid -S| BlegEtenddt M crons
to abguntsyomrERs e Rolhily nlf 3 baRAhE Sumlsia st MO end T P e
M Xt urgyrkavdre Barhepicadafrait filithg, dregings,beps sdugess bhat fopds abwiiddingat | east
60% of the particle size |ess than 100 m crons, wher.ei n,[tehs§e Qiogh intensity
sweet ener i - pr dsethofl foramensppe ASWETEHT SHB0S! PreemRsng MR it 50.0 wt .

% preferah]y ffrﬁm%l%%boﬂy&%{’éoaﬂaah%@htiﬁte&h@weaén& tWWprodtibe diztrive, ni | | ed
m xture, and wherein bitter off taste of the mlled m'xéure is red?(ﬁﬁd

conparebertin the lighnintansite svertsnenis@resentiin an ampws Kipar ahout AhA Wina (R ¥ ensity

sweet ener, havi ng at | eas %, of G i t &{g t han 500
micr on@f‘@mé?égﬁaﬂly%ﬁogj hig 0'?%@%’5‘%5@0 é‘&%ﬁ'@é‘ﬁé‘?” ?fstﬁgggétgﬁ in an anount from

about 0.10 M. Y%ilineahepiixte@.ob swep a. R atruel £sebhds trbent 480 secondsABHPRN % t o

about 25.0 wt. % _ of the non-ml ] ed njxtuyre. 5 . et ener
conpos? millsq mixtues havigesa pagh ?é‘?ﬁobﬁ‘ém??}’?‘ft dnﬁf%??ﬁoraeboﬁglsdgslrglecg%%’r t han 50% of

the particle size |l ess than 40 m crons. 6. The sweetener conposition
accor di ng t@eebpiedudingbitids offhsteaifthet hidled avigioteyafistepd. pemparebiotaneganillsdicr ose,

and a pol yol selected from.tthe ou onsi sti f.. 8l i Ssprbitol,
ann; ¢ IR T R Pl SR Eraler S P AR B B8 7 e
sweet epel COMRREIt, WheRHFME B ghGntebistietieder &f présentinemeintouhhiroriabbuti nt ensi ty
sweetener I's selected fromthe a%aagup consi sti\%lgoof ucr '0,?,?0 a?ﬁisulfarre K,
neot an®.10 andérte baut$ &8 ivd Yo ppreBraphe framebedifet ¥oihBAPP N -b -7

wher ein the1 eb?yu(g%osi de A concentration is from about 40%to about 99%

i
or ef er AU 006 t 0 about 99% nore preferably 80%to about 99% nost

preferably 95%to about 99% relative to all steviol, %I c%?i des.bo 0 9. A
f ood product!.corbremethed of deimelle agre BURPIegRS 3 PRGF is?'/ﬁj G RoH A or 4,

microns to about 100 microns.

12.  The method of claim 10, wherein the mixture has a particle size of from about 20

microns to about 50 microns.

13. A method for preparing a sweetener composition comprising the steps of:
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wherein the food product is selected fromthe group consisting of chew ng
gum | ozenges, tablets, oral dispersible powders and capsul es,

phar macewocaligi43asst am ns, dry fillings for confectionergl/usbaaeobae and
chocol ate contai ning food products, fat-based creans and fillings, and hard
and soft candies, mnts, gumand cough drops, ice cream frozen desserts,
dry m xes, tabletop, cereals, baked goods, condi nents, yogurt, dairy, jamns,
jellies and preserves, confectionery including chocolate, neat, prepared

m xes, icings a efeRtt enc &Y Hu&éhrlﬁlxnﬁ@r eads,

fruit fill F‘ngs rﬁg gg?ﬁ%gh\yﬁg%hsg@%%ﬁces g@%@t ré)odslg)ﬂband pudd| ng. _ 10. A

met hodwlieein tiredpgit mtﬁgsw sveetEnenie preserpo s aneumt érgmhogi 0 Who &t eyt HH0

a. mxin to angk: produce a

m xt ur’: %ﬁéﬂ& lﬂy %81 Oﬁh@?%?’gréh ;}’oélglﬁeﬁ g"rtle%é ?Sf?ﬁjceolrrnesentatnl(an an anount from
about 0.10 pM . %ﬁlﬁlg&llbé)mixtﬁ@oﬂsw@a f%ahmnefi‘feadni@; té nlooat &Rbseco@ls2&obtkin % t o
about 25.0 wt. % of the m xture h({) the m xture of step
a. fora laﬂl?dtfmi‘if)‘res@é’mc?é leag @B/bﬁﬁthﬂwl%éﬁﬁﬁs fhgn dBY mi o%f mlled mixture
having a particle size of fromabout 5 mcrons to about 100 m crons,

thereby redhathgrebidiigbittaf Jff tagsof thefmillaemithieed steb bt eomepactd tg taelpn{mﬂlefb npar ed

to a non-mlled m xture hayin article siz o crons
of  hembanbhyarEbE e R sl APSHarEp e Datn 8 SR Real BB

i nt enséliey r%ﬁﬁf‘ﬁfo thiSrdps, SMRMin 'tﬂ?:lﬂéhﬁf&bﬁlﬂ}t sv&deﬁbﬁbﬂb@tﬂsetﬁ nil.ﬁh Mhoun‘f/cﬁbm about
50.0 ) pref erablyfromabout 25 wt. %to about g %, of the
non- mabloetp h@wtl%@ abput ﬁfh%wm,rmfe@blycﬁr%nﬁb%EOWr Gitga ?’rgzénok’i’tun/‘é as a
parti henm Ze %‘Xh%n about 20 microns to about 100 m crons. 12. The et hod
of cla 1Y) erel ‘the m xture has a particle size of from about 20

m crons to about 50 m crons. 13. A nethod for ep a swe

conposi ti onl4e omahiegnalepdi ¢ slaime dswhgrein t@?}nﬁbﬂﬂliﬁ‘ﬁ%ﬂ%ﬁ %&’/1 %t%?,?)?

a. mx d a high intensity sweetener to produce a

m xt ur athc\AgSl%fe %ﬁgaﬁ&?ﬁg&%ﬂtena ty sweetener is present in an amount from
about 0.10 Mt . %ﬁeoneamcc@ﬁu@ tevtlainggl O pr &, evhstsiiny the carbpbystsele isn doxtrgge, o4 t o
about 25.0 wt. % t t of step
a. forSUSmseitor 1‘5’0 8@%??16856 ?né%ﬁﬁfduffﬁnggm&oég r}fthrrpoib (Ig?ﬂdé&mnﬂo)f r%lﬁ)}(t ure
havi ngatmdlgast 60% of the particle size |less than 100 mcrons,

t hereby reducing bitter off taste of the mlled tyre of. ste .
to a non- nil8 ed Hhexpdhed QS’PO@H’@%&]@HBWBF};&&@Fﬂnmﬁé%lﬁwn?ms gfefl?f

sweet e&%cte'&%f’drﬁ'ﬁle%%odp%ﬁ%st %rQficrhiBse, RashipfhER Shebtunt, 8id Rbaddidiex00
m crons, wherein t ensi ty S\/\Bet ener 1S present in an amount from

about 0.10 i . %heoneathzdﬂfc&@mmwhem the rbaudigside A conpepision ipirom aRput o4 t o

about 0 t o f claim
13, wh %V\%%EJ%% %rﬁgﬁqb%f ﬁ?lg ahglgt%é) f%e%tag r &tgﬁé’ﬁ n%odg/ﬁr %Tferg-‘ﬂg Sg%trt{;'?gcflg si ze
| ess tbpm 118t FHEEBIS 95% to abouk $9%T hedative i aidistaciobglgiéasies.o cl ai m 10 or 13,

wherein the car bohydrate is a dextrose, a sucrose, or a polyol selected
fromthe group consisting of erythritol, sorbitol, mannitol, xylitol, and

.gonpar ed

mal titol. 16. The method according to claim 10 or 13, wherein the
high intensity sweetener is selected fromthe group consisting of
sucral ose, acesul fane K, neotane, and rebaudi oside A 17. The met hod

of claim 16, wherein the rebaudi oside A concentration is from about 40%to
about 99.5% preferably fromabout 60%to about 99% nore preferably 80%to
about 99% nost preferably 95%to about 99% relative to all steviol

gl ycosi des.
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