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METHOD OF PRODUCI NG PURI FI ED REBAUDI GSI DE A
COVPOSTI ONS USI NG SOLVENT/ ANTI SCLVENT CRYSTALLI ZATI ON

WEROSSIREFERNCE TO RELATED APPLI CATI ONS The prRGEOS2008/000700

pat ent Application clainms benefit fromUnited States
Provi si onal Patent Application having serial nunber
60/ 881, 798, filed on January 22, 2007, titled METHOD
OF PRODUCI NG PURI FI ED REBAUDI OSI DE A COVPOSI Tl ONS

USI NG SARERNODAOH ﬁ@‘lﬁﬂ(ﬁlﬁéﬁ&ﬁlﬂ@ﬁ@lﬂ@ﬂd}ﬁﬂﬂ ad
St ates Provi si onal Patent A%pl i cation hangg seri
nGRMPOSTIONS USING SOLY EINT AN ERQLVENT YSTAHMZG\TION
METHOD OF PRCDUCI NG PURI FI ED REBAUDI OSI DE A

COVPQSI TI ONS USI NG SOLVENT/ ANTI SOLVENT

CRYSTALLI OROSSREFERNCE TG REILATED/APPLIGATIONS
provisional patent applications are incor

ed ..
her ei nThsyPresepbp@sRteAPitication gigans bepefit from en%c{ lates Brovisional
t f t
BRer WppliL AR i scHERRNILE SOAR 1 8! AT ARudy 952507,
smled METHIGID 61 RRODUC G RURIFHD REBABADKESK]IM@ The

QeEsTI YT Rer SO SR A e ERT R B e L zaion,

%BH anht%d G4 8P RN snal b@teﬁﬂJA ﬁlh&%h ﬁﬂwﬁ% s&fdItnahdber 61/008,163,
naturally occurring sweet yCOSI des of Stevia that

Hdedom Deeernberl 1922004 titled METH OInodt R@PSCIBfeBURIFIED

REERPPIPSHREA cEMeOSy VS g SOTVAEYAR SR ViR

LRYSPALUEZATIENPWABKRI thaRhtitthy 6PsHid Frdvﬁbl&i@l patehSappli®tions
wild type Stevia dul cosi des,” and sterebins.

Rebingaipositerbhereindyt ieferengset est t asting of t he

gl ycosides o Stevia, havi NOE[P hly 250-450 tines the

sweet ness of sucrose. O th-e—gﬁgcosi des, it is

gener aHe)ine@hadelattstio ieavidicatordef Rbasdibdigée ATBdm crude

desirabl e for use in non-caloric sweeteners because of
iekga¢ta Qbhglant Syevig rebgudigrepsing sowérg%ﬁrﬁtsekvynt@w@%?tson
custoner acceptance, ang JGtREBHOUNDter aftertaste.

The species Stevia rebaudiana (“Stevia”) has been the subject of
considerable research and development efforts directed at the purification of certain
naturally occurring sweet glycosides of Stevia that have potential as non-caloric
sweeteners. Sweet glycosides that may be extracted from Stevia include the six
rebaudiosides (i.e., rebaudioside A to F), stevioside (the predominant glycoside in
extracts from wild type Stevia), dulcosides, and sterebins.

Rebaudioside A is the sweetest tasting of the glycosides of Stevia, having
roughly 250-450 times the sweetness of sucrose. Of the glycosides, it is generally
agreed that rebaudioside A is the most desirable for use in non-caloric sweeteners
because of its favorable sweetness profile, regulatory approvals, customer
acceptance, and minimal bitter aftertaste.

Various methods have been reported for the purification of rebaudioside A

from crude rebaudioside A containing Stevia extracts.



Vari ous nethods have been reported for the

purification of rebaudi oside A from crude rebaudi osi de
wo@eneEieni ng Stevia extracts. Japanese Publ i cap@DOS2408/000700

56121454 reports a nethod of separating stevioside and

rebaudi oside A at high purity and yield by

crystal lizat i Xt ur st evi.oside. .
e r SRt ERBicak o BFALRE By Hrof o Sty iosice
SinalrksavdfosRleey abhiph patie atoyiBdbyystilyizawiy antthomathod a
process. The extract is dissolved in >70% agueous

Joixture of steviosidn and reandiosids 4u i cxyreted fomsthsdeaves pydptplks of
%%JSt 9?agé’%g1af P} Bﬁg(?rﬁjeg{ibr?ﬁ gxc%]cgpsanﬁ?’e e)gl%tcfegtdlsgglved in

escri pes a ractin

HNepsiess Sdlaidd BEethif had Fevaadidiido A ﬁ's@lébtlve-fff‘ erylstalli$ded
step of the process is to extract a |liquid solution of

thqﬂoyl@,tm des fromthe Stevia rebaudi ana pl ant.

e S MR L i SRt R

Vikdnh tige Sb@&zﬁrreﬁcﬁlawﬂaq;l@fitgiﬁﬂé ﬁrs$ @tlefi @fNthe frb&dse iAol extract a liquid
nmet hanol . Thirdly, the eluted solution is concentrated

snltigniogwee glysasides HontheySieria eqbaadiant plant fyeserdity the liquid
isé@.{t%bi)‘tf g@g&' r%#f&brsﬁiegfls }Zab%é;r{ thg% ﬁ%‘cﬂog olaxﬁ#]btro&or%ssmré?lh is eluted

e pure cosl

rveiiaal diagesisdRible oridatic sBﬁbﬂnprem'abhyoﬂétharmlPDlhkdly,ahe ehuted
No. 2006/0083838 (Jackson et al reports a_nethod of
iseBitianiiheeneRpirged FRY AR We&i&%lipe‘é{fi%‘éf materigimlhis procedure

GETRtES & :rrﬂkq%e Bl e@giﬁo§8&v bt Jo%%ﬂUpfsaﬁﬁa %ﬁglklpﬂ% sweet

materi a conpri ses
fghyamidatsudnassntehgtmwmdém nmul ate a sel ected Et OH

tar tivhs- petenf Auplhion Sublicuian N 0B BFEHR Gaketfet ot
$EAERS Meihdd of %@Jﬂﬁ%ta?\g'slﬁﬁlfﬁﬁ bl B e AefrbA@hmercially

mxture or a stirre ure (3) optionally, oné
@walrhahieSMmmeédmﬁmstsmtmgena}telaald T@m)neihpctcmmesmm ge EtOH

TR L EICL Y H E  C S—

Sh@SRviaSstdriiRg frakdrial aﬁw idRi19RaditidRalTbilix Sidgdasingtetameate
to maxi mze purity of the rebaudi oside A final

pedafed from areflweed apsturer wmﬁsbwasanmzttm o patienaliyopne or
SO b A BRI b f fL'
Etibodahénts tHabase lefvet liuﬂﬁ}/%wﬁa dtartidg Matéridl Sa Sdcond R stage is
at}rf]pgica\miyt :Jde\éwbgporg Phoeusttirr%%)vsa%h 1st5a(g3 kth maximize purity of the rebaudioside
A final product. In the reported method, an EtOH formulation stage is conducted in
order to formulate a desired reflux solvent for use in the reflux step(s). Typically,
the reflux solvent is a mixture of ethanol and water with about 5% to 15% By
volume water. The process further includes one or more energy-intensive refluxing
steps that are typically conducted at a temperature of about 89° C to 90° C for about
1 hour. The method reportedly produces 100% pure, water-soluble rebaudioside A.
U.S. Patent No. 5,962,678 (Payzant et al.) reports a method of extracting
selected sweet glycosides from the Stevia rebaudiana plant. In the reported method,

sweet glycosides are extracted from the Stevia plant and are processed to obtain
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vol une water. The process further includes one or nore
energy-intensive refluxing steps that are typically

weorndietsed at a tenperature of about 89 C to 9PCTZUSI®N8/000700

about 1 hour. The nethod reportedly produces 100%

pure, water-soluble rebaudioside A U S. Patent No.

5,962, 6/8 (Payz et .al report .

Jog e oSBT Pl dn riRBS il PF Pty iaraged v
rexfrastdinddd@ediisdidfuid $olutifiecomifingenlixed sWweoet, gl pnekles. By using a
gl ycosi des are extracted fromthe Steviakrlant and are
proeselden cxdiapgt EsHIsib Inanor e arecsides age separated from
f{}{é Fn'i'esdts%%e %19/885?5’65 @hrc%tare &4 F12¥d Gridd ARled sveb! %?I:@s‘#des,
to exiract a aqueous 1 qurd sol ution contal ning xed
avieiel still yernsindmpuritiys, ded then disselved Divaiepsolekiehmgasc solvent
resins the inpure non-sweet glycosides are ,se&g}&g& ggld is

FSHeliry MBYRTONS dnehane tylapmigssadsion. wHieto uioR 1y
TRERA 18 breethitdle’ P irst YREL: g?*c)ég !cgﬁ@on&g! Phis $rdtlsWeet glycoside
en di ssol ve

contain inpurities, are In a

watmponend] which iotypanily SSolivedd, canbé rasvenet potfowation and may be
thanol. tq.form a saql utiqn.. The sol ution is refluxed

Tt g by BOmaed dirrihed e SEORIBPOGFYcos | de

CONMPONARL fi1rdfdi fPorh thSérySuBBAtISH YE@E g p?éaglﬁ@dﬁ&ﬁiwee‘t\’gly"cbside

is typically Stevioside, can be recovered by

foah be Surithen trgatgd hapblain 4 sacohé swpetrglydoside lspmphaenidyhod

descri bed f.or.the cond onent. The filtrate fraom
ERBCl a0 MR bR oY A0 ST SR i Sttt Yt P
P ydosile ¢8mpdRe? Prdcipitdd@ whicR @k Be FRo0&tAl Thifs&0RO B eet
sweet gl ycosi de conponent by concentrating t

he *
falyqosisie componeriids tgicalli &ebeedipsiag A Hecas b duithas pugified by
Sa%%8gv‘f'n§i€"?§£ w%kéf-%%?eeo@%% %gﬁz@& ek %% meﬂ%gﬁth\s@h@ optionally
can e ecover ed. I'S econ sweet gl ycosi de
eohime srhall ambupt cfabdtyr. Rhbaoldtios isdecated, tdfluxad, dbd finally cooled
further purified by dissolving it in a water-saoluble
a9 @mnztageoqhe &efond s¥gealyersidearanpongnt at pdyehss Prehalhg

Y 4 iy P
oL igte SarpEvcto RN BY ARFa Phis ptAfcRiGr o o be repeated
tunéil s Sinehaystaktieed splidosfadesieed purjty ieobvtamed a The gietirod reports

rity. .Th recipitat n be recoyered b
Habendiprigna AT 1561 4100 PR eBFEELLTs R PP epeat od
unti | @sf paght 166 V536,69 Z@shbbelstédn of alde8hdrRth Fretdst Yor S

obt ai ned. The nethod reports Rebaudi dside A purity
Irescyiesng Hit@pes ogly grsedesdrom thedSosia rebpudiararplany, $he process

A i A C
$hemhediate kit tfexttadnplant/i®sRAQE@Rfich tend to interfere with a liquid
chromatographic separation of the glycosides, and then with a second solvent of
high polarity to extract glycosides, and chromatographically separating the extracted
glycosides by introducing them onto a liquid chromatography column having a
packing of an oxygen-containing organic stationary phase covalently bonded
through a silicon atom to an inorganic support. The glycosides are eluted with a
solvent of polarity that is higher than that of the first solvent but lower than that of

the second solvent.
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i ncludes the steps of sequentially extracting pl ant
material with a first solvent of internediate polarity

W 200809153t pl ant substances which tend to i ntBCT/E8M08/000700

with a liquid chromatographi c separation of the
gl ycosi des, and then wth a second sol vent of high

Chr omit So PR Rec 48Py SR {GRYEIT rfiEs.a pelbpd for ecovering

kaa%nwnwbraﬁﬁh@teﬁgl StSBPiQ PEBAidriaBErfbni by extraction and
chromat ogr aphy col unmm havi ng a packi ng of an

PRyiiention Minagsitanis obipamidctheughitesament fhwgter ebw amperatyre from
SEOHSEOISRUED el b ST AR AT BRI ARy

tdaatrifiigationgTeis ekiradt i§ hadted@withRalchim ﬁydmldéﬁwhehubon a
| ower than that of the second solvent, U S. Pat.

@rgglzltasw qh@laeﬁhhaéme@ys @féfplgﬁﬂ@n ar eRILTHYEaUQ). Tﬂl&ﬁf@@mtﬁt@ is
%Yed&?*ﬂgg § g?g}@] ;‘igré )%( g'pésﬁ{ é@i su%ge(ﬁéﬁt\f ert]x.a \Xnakly

ana FaCET on an puri
&»atalbacﬁ exchaﬂgﬁ @sinefilteledanddriedeat nent in water at a

tenperature fromroomtenperature to about 65 C with
stirrithg- BRSNS sbORrestS &Pplrlim%)trﬁawsaweﬁ@ﬁtfpa“ 5 getaveR, of

T%ﬁd%ﬁ&e@& ron tHe1EALS A Yi'fe”?z &B&Mzb‘ﬁﬁ MRS OFi e Purlﬁcatlon is

wher eupon a precipitate is obtained by neans o
falchtewerl bytiquid cheomatbgraghy subsequinily folleeddoby ant mifial extraction

b g B R 2 s R R B ot 105
faldot BE Q65 MRat Hdt&dnaybSuscdark ey inhhl sdlvest2tBhréferBaissivent at

reports a method for the recovery of rebaudioside A
fthlé istaghds & baméélabrall@nehaﬂng@!@audmﬁ &aponmtams. fihg greferred

YL RERPD o RBRLGEG: B! % rSB0 AR BTG pereec

Vtﬂifr@ golaaie ighikalkaholhavingdrdr Qo taarbbncasho and aptieiafly minor
preferably nmethanol. It is also disclosed that water

PEPUBE QfsEdetas the initial solvent, their preferred

sol verllgg;aj;attem ggﬂgﬁggn Ni) %%é()eé/g % %95%\3@1@/5&9# r}@}é};&& a process

from carb erre econ
ifsr eoowdritgnmleehglytosiddsrioom Brevin boadiban phhtmmtermthl Tlee dried

the preferred third so]vent is an al kanol aV|n
fnéaowds%?ﬂdwea@waﬁdwagwa&saw RIFSFAFe aHbRFRE %ﬁ»cellulase

?%E%tha%%’la@atr Ohse Pubk @ﬁ%ﬁ%s@rep%@t@@&@é&ﬁ?&?ably increase the

yan et al reports a cess for recovering
swaedtial lyztacmdcfe@hfatesrthsnwlswgae beputifacasiopl Hiet resulting extract is

purl%reh %lsmg eatrrtljent wqth calcium hydroxide and ultrafiltration. The permeate is

passed through the column packed with bentonite and concentrated to syrup state
under vacuum. The treatment with ethanol allows separating the practically pure
rebaudioside A from the mixture. The rebaudioside A with high purity is obtained
after washing the crystals with 88-95% of ethanol.

U.S. Patent No. 5,972,120 (Kutowy et al.) reports a process for the extraction
of sweet compounds from Stevia rebaudiana Bertoni, by column extraction,
followed by purification by'ﬁltration. The extraction is at temperatures in the range

of 0 °C fo 25 °C. Preferably, a pre-treatment step of microfiltration is used to clarify
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and powdered | eaves are treated with water in the
presence of a pectinase, cellulase, and al pha-anyl ase.

wab@sges4df such enzynes is reported to consi deCHDE2008/000700

i ncrease the extraction rate and facilitates the next
st ages of purification The resulting extract is

i tr e t
008 AT RS SRl L M bR rsion
coohdition aekedtrvllédtospiindine the rawi/eqommétswaetteﬂntpouﬁ&sr up
state under vacuum The treatment with ethanal allows

separ dPthepteehriapsapeindafhose pnoged blapanessiyaligationgies.
g2 M3t %f%lﬁ@esi(ﬁs%%’ 2 4382t 4b; ﬁneg gﬂg@@ tol | Gompany,

obt ai ned "a ng 1 e crystals
dhbandlin CHirfsse PablégatiohdNo. SZWSJa@ﬁg(léﬁMod\lvylhmstwla Rebaudlum
rgEort s a process for the extraction of sweet

bunds from Stevi a rebaudi ana Bertoni, by col um

extr aclﬂlﬁ&erﬁéﬁlt IPtH%%vQMan [écthﬁﬁés‘ 4N rPé’thBélé for ghh%l?%g

The extraction is at tenperatures in the rang
trob&sliBEle LfwireS@biayebaudiors ¢ Seeatatp st desirep lmfpartlcular a method

R RO A ——"

@é};@folrbﬁérgy ifénsiviRflbkingliahépdcondi tions are
controlled to optim ze the recovery of the sweet

conpounds. QO her techni queMMARYe those reported in

Japanese .Publ.icati o 4 5

52062901: MY B gTo T AE Ny AT A RO g g mixture
|ddenpridfg difcostten 86 thelpIittiSzatis AibabBiand 2463835°)aShe ietlods of
to Hailin Stevia Rebaudi um Sugar. |nprovenent in the

dhaimvaptien are gpefn bias prenasingbighby Bure sebandiqsidgi A gompositions from
GERGL 5 bfaFi ol e ORB R Bl il Torderf

atbaudivsidecApenchtiatomi Thohighlyhire ﬁabdudnomdb @atdrmgpsitions are
cooling steps _or energy.intensive refluxing.is

S BYNOmSENRIERIV THENSThEFiPIS 9T Bhaa  COmRRYiRNS Sy¢h as food,
%lfa ésngleﬁgc?t%l érﬁ%‘l gﬁevﬁngégm @n H&tl € conprising

yco des I & re ana ("Stevia").
The meAdaasgobusiyien some enbodinamgs, tﬂmlhalhoﬂ of ttparlepamomgnay be

hi ghl ure rebaudi oside A co ons from
Soaorte el 7l L i SeiTE  HRESTERE Wb BRYpNEEA of ERcTey-

Q%ﬁéldgféﬁlx}’ngl H%fng,' aad/&b@bqimggtege fh £0INGSH) tHehe®Bd of the
The highly pdre re audi osi de 05|t|ons are
invention does not require chromatographic separatlons in order to provide high
purity rebaudioside A compositions. However, in some embodiments of the
invention, the method may comprise one or more of: (i) heating, (ii) cooling, and
(iii) chromatographic column separation in order to purify the rebaudioside A
composition to achieve a desired level of purity.

In one aspecf, the method of the invention comprises the steps of:

(a) providing a Stevia starting composition comprising:

rebaudioside A; and

one or more of rebaudioside B, rebaudioside C, rebaudioside D,

rebaudioside E, rebaudioside F, stevioside, and dulcoside;
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useful as non-caloric sweeteners in edible or chewabl e
conposi tions such as food, beverages, nedicine, candy,

wehb@sioyg4gum and the |ike. Advant ageously, i nPGDIE2008/000700

enbodi nents, the nethod of the invention may be
conducted entirely at 'or near roomtenperature wthout

anr orCLETIEE EPENUEL FIRSoy Sipdttinddne SRl ibing.

icowfokition ud@@@lvemtcdnqmshfge (C)WmmiﬁmgﬁaﬂbWGr slegt §¢.59a< 1-C3
in order to provide high purity rebaudioside A
@@)“f?b@k)laﬂﬂdf%ef PO RERIXTYrey 0§6W‘§r?68&%ﬁ?%1ddf’ gt |geetic acid) and
alvecls n, the nethod may conprise one or nore of: (i)
heating, (ii) cooling, and (iii) chromatographic

col unm(cpedatighn m‘tlsioh/eﬁt weahe glycpside fglutibreof ﬁbpi(h)iimah dmount

conpgsition to achieve a .desjred | evel urit |
%& iy gifetive to pausgat [58e Hortiffsor W&éﬁlﬁuéﬁ’slf‘%rfb Fo cryatallize from
%ﬁcﬁgrﬁvc%de {hhti aug}l 03&31 & ap ¥ rebaldidsie A%Hﬂx%bﬁlbg Raving a

Ising: re e A" and one or nore of
rpebisy Bhiv elshi gleer Bharr thb i ostadie g Compebigioni osi de D,

e L35 Eroh 00 % s sbout 4o

YS! Y'g?&térﬁ@ba%ﬁ?dé‘n(ﬁ: AL 8bt &N TRESIV i artifg %omﬁosmon may
sol Vent conprising: (i) a mxture of a lower alco

(cerrgmse abat 40% twl abohb8(% areightackaudiaside(A oy aboutid@batoeabout
%&{a O bcalbogg ic acid (e.g., acetic acid) and

W FB§°§ fhg an antisol vent to the gl ycoside
sol ut iTHe Sbvig sRRIHDonpbsRIdnAEBISESIvEN AL a sSIvédticefipbyi€iof O
cause at |east a portion of the rebaudioside A to

seywriaingi(De mpdwietdie loworaleehed (&84 alilde Ghaleekol} %frdi@tﬁr or
E{llg'yfr{ %tlu?ehofr a tz)han Qg doéc?(? (Q’ ({e!tlg Qcﬂz\ﬂlcﬁ]%a rerdr{léf to

eVI a

rfamy a@ﬂmdﬂd%ﬁﬁ”@osmhﬁ Bkaviples sf asrdfmlrlgweﬂmrp@lsolt inetude methanol,
nprises about 40@6m5|?ht or greater rebaudlo i de A
m&ranekan%p@paﬂwe(nmrem g%rpmgn%nbb@m B bAgHnents, the

Sorag SR Aot STV ARNISIRH s

Sowen dcattohportion coampized ztborun3®% td |absml 086 wieight of tHevsehitent
%grq’l'%%glltl%ln Oand the water portion comprises about 30% to about 70% weight of the
solvent composition. In an exemplary embodiment, the solvent composition
comprises about 50% weight ethanol and 50% weight water. A solvent composition
of a lower carboxylic acid (e.g., acetic acid) and water may also be used. When
used as a solvent, the lower carboxylic acid is typically present in an amount ranging
from about 30% weight to-about 90% weight, and the water is typically présent in an
amount ranging from about 10% weight to about 70% weight. More typically, the a
lower carboxylic acid is present in an amount ranging from about 50% weight to
about 90% weight, and the water is present in an amount ranging from about 10% to
about 50% weight.

Although any amount below the solubility limit may be used, the Stevia
starting composition is typically dissolved in the solvent composition to provide a

glycoside solution comprising about 15% to about 50% weight of the Stevia starting
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conprising (i) a mxture of a |lower alcohol (e.g., a
G to C3 alcohol) and water; or (ii) a mxture of a

WO ove0915aT boxyl i c acid (e.g., acetic acid) andP@EUS2008/000700

in order to forma glycoside conposition. Exanples of
useful |ower alcohols include nethanol, ethanol, and
propanol (n- (] - ' [ ) I D AN .
XoRRRR PionrBa BORA 0% (Sl ARICOABR s vt g PRE bgmposition. For
rexsinples ap bxérapRary gllycosidd sohmtbriengirisey\itssue B0%4 Weighod®solved

al cohol portion conprises about 30%to about 70%

we P staging qeapasitisarand abaplo)% Weight splyentirempesision, where about

6 BP{Ee%SfU%BE STp AR s SHNO CarADBYRe J%W%}g %? t]ﬁ{ ﬁ%)té\tb‘la‘xt

sol'vent conposition. Tn an exenplary e

sempesitioadnpatrt i on conpri ses about 50% wei ght et hanol
and 50% wei.ght water., A solvent conposition of a | ower, .
car boxd/ftsrcdisiohdng degdievig giarting CRmRPSItoRdn ke o veri gompeytion,
be égf%.@gve Wsantbied affscvarliysded td B r%l?é’éﬁ[de%@f&@%#o?der to

acid 1s typrcally present in an anou rangi ng
abmiate GO8aNizatigt oftthe adbaudioSdecAreT lghdntisalvent faactiatseo change

typi cal. resent i n anount, rangi ng from apout 10Q%
AR st bR isG B e dPaos e 00 prrtisinesohig Such thet the
| BMRIdi SRR Bhdntratbslis stpBs&RRidd (i B., 3 aRVR ¥R ko BN Mhit).
from about 50% wei ght to about 90% wei ght, and the

vixceuseitbe pabasdioside A wrabave iinequibbgum gofubdity dibut reba@dioside A
t t 50% wei ght. Alth h. t | ow t he .
By Sl T 10THar) <BiEPUSED G L] Berlieeppighoside A

gsition is typically dissolved in the sol vent
conposition to provide a glycoside solution conprising
about. Wh9p aeniabeeof SENaHelagho] Gie.1e | Skalpehol) and water s used

startingc ition . t %L.0 % \Wwei ght

3 UGBS Aot B G s SigPlaP coRa W A c1-c3
gllaohoki ld?rssﬂntﬁtiv@ RX &0 PIRE iifshsdexhotiinl 08th ] gitbpanol (e.g., n--

di ssol ved Stbvia starting conposition _and about 70%

vasPRae! ansl bpiepardl inseeone.oid eiliyd pectaipolihe susabyent My be the
Ssg}n\é%‘lt-é afdoal {ded n it Siap 8{ it 3G bf%baoaﬁfgr'%%/@ﬁ‘@éﬂﬁfcoﬁ&. For
t nt conposi er. A g the _

e solve ion 1S wa ter dissolvin
Sixamipie, geasolvengmay kpoprise ethandl and evasal aeithe antisolvent may

o B oof Wisu Raev ECran o PR Gt B3 b Solvent,
G i habicbe B0 o) A1 bbb
rpebandi JosdetncAandhethjleacetsgall ti ng sol ution such that the
Relative to the mass of the solvent composition, the mass of the antisolvent
typically ranges from about 0.5:1 to about 9:1, more typically about 2:1 to about 3:1.
The antisolvent may be added in a single addition (i.e., a single addition of
the entire volume of antisolvent) or it may be added in multiple additions, with each
providing a fraction of the total required amount of antisolvent. A slower rate of
addition, or multiple small additions of the antisolvent may provide a higher purity
rebaudioside A composition than if the antisolvent was added in a single addition.
After addition of the antisolvent, the resulting composition is typically stirred

at about room temperature in order to allow crystallization of the rebaudioside A to

occur. Optionally, the solution may be seeded by the addition of seed crystals
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rebaudi osi de A concentration is supersaturated (i.e.,
is above its solubility Iimt). Because the

w0 eivanehisesi de A i s above its equilibrium sol ubP€T/U§2008/000700

limt, rebaudioside A crystallizes fromthe sol vent
conpositi on in the form of puri fied rebaudi osi de A .
131 H‘%regeﬁ%ﬂu}a %ra% IQ f Tagglgal\fe rcrf%éélﬂgzg o\rlléon%:lgrsivﬁfe}lin about

mthos]@si a@dﬂtthd ydditeaH d)ﬁlthe @ﬂ"lﬁ)srdlﬁeﬁﬂi Asla@enérabhutghind tims deh
as a Cl1-C3 al cohol. Representative exanples include
m%@h@tlon&eﬁ&qgﬂs as Sheprgiy of the rgbauda,w@ppéﬁg}m%gomposmon

n
[ERETER) oL PO Lo B R e g0 et
) ivedbaudioside Apyryhialliaatibif hey ek 1658tk Bhewhdh mahgr
exanpl e, the sq l}vent may orrprl se et hanol and water,

£mpodimaentsyanssia! é‘ﬁtonntﬁ]?es ARt | et Pr%‘frﬁanol When a
| over &ﬁ‘é%ﬁl?lﬁatﬁﬁ thedRfli kR E8a d?oégi% ﬁ!gbé Rovered using

sol vent, useful antisolvents | n
émoavnakchnpquep audi as(feltrgtion nr q:ﬁnmﬁugamoranﬁlﬂemocpmmltmq purified

el COBIR To P ErR RN P o Wik PdY etipohol,for

teXBnp R, h%tﬁa%g@lsetf,;{@m about 0.5: 1 to about 9:1, nore
typically about 2 :1 to about 3: 1. The anti sol vent

may bdnankhecmbpdimentaghe medid ¢fghe (nveetlon ar0§lu¢ﬂ§|p@rlﬁed

ition, of the e t|r vol ume o nt
AP R O Rofiibed Brb e Rbal Vb7 Bstl) etk
REGAGdEsEE A&, fof 8gdnsIB, out O otvadight dr%@lédtér&ébzﬁmme Af about
antisolvent. A slower rate of addition, or

pl e

68 Wetghtl P SISALET, FOVHY %A N ahs oy Errataresr q@PB\/?fijé%aNelght or
b

B PAG Bl Ssfad ROBHANEAD cfbodinh DU o o Ak inlere S
qﬁddhtdeg)purld)ﬂl‘led ﬁ?a@bgé@?@g’(potsttfws tl&? mepngz; aimup@§f’/t weight or
ISt | ca stlirre a apou roaomte er u
d?sﬁéﬁbquélogrc%o@v fer sxamplie, abgpt & %‘%‘g‘?tlﬁqgsé Bglaﬁa'riwé}d?r@ ar about
119, A5t or f3R4 %&Q@élb%lde @elngﬂqéngﬂ én%bcﬁﬁléntg €the RRASH Hihe

the addition of seed cryst onprising very pure
ne*zmﬂldn qnmdimwﬂpuﬁﬂqni rebaudiosida X oalpositians drat oooprises about 1%

: d’}lﬁlg (ﬂr %ﬁgébaiélog%ééiéa g%)?q%aélgeab?)ﬁgbg/‘?r& l]ggrregz?udiosideD The

Ginas fedklsiof 3Ha08i0SRIE L 35 &R d 35 whIN B picalllytdéperd &t the amount of
rebaudi osi de A starti’ng composition increases. For

eth@npmaierlals preentgn thetinriip! besdpoaterialon is r eI atively
Gyt R aneties gk oG IR B of wanhipg @ sotid hac
comprises rebaudioside A and rebaudioside D in order to remove at least a portion
of the rebaudioside D from the solid composition. The method comprising the steps
of: (a) providing a solid comprising rebaudioside A and rebaudioside D; and (b)
washing the solid with a C1-C3 alcohol to remove at least a portion of the
rebaudioside D from the solid composition. Examples of solvents include C1-C3
alcohols such as methanol, ethanol, and propanol. In many embodiments, methanol

is preferred for the reduction of rebaudioside D.
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enbodi nents, crystallization takes about 1 to 4 hours.
After crystallization, the purified rebaudi oside A can

wheooseesyer ed usi ng known techni ques such as fPECT/D82008600700

or centrifugation. After recovery, the purified
r ebaudi osi de A crystals can be further purified by

washing with g | owe | cohal hanol or
ethanol. In n}ﬂﬂﬂé 1 JOI\E ﬂ'F $mmyfdﬁ?§ne

1t
1) AL AA R ENE] LILIL ™) crTe LA "2 LA AY]

| NVentp1en 1 R§ SEINCRY dfFaclib® Patteeh PotdePAidi&idt A crystals produced
conposi tions that conprise about 90% wei ght or greater

atraysdalbsatihm from fagolvertpidthanodiwetar v methginl ag the antisolvent.

b ipside A _ab 9 i. ah
oGy S Rt SRR AL LBy
@raed] BEationlrroiala@5ivdat df ethaholyaser @Bingah étaios as tHeantisolvent.

met hod of the invention produces purified rebaudi osi de
A conpositions thatQHﬁ!&MﬁEﬁ&TMV\ei ght or |ess

r ebaudji,osi f ; . 0 o0 Wwel . :
' ebaud Sk §egt ey iR Sid AP ot BLAl bt Eikirons that
BomiphiséreebrudiobideiAreTiiesmethods ofthb dventioh ey bevead toprepare
roduces purified rebaudi osi de A conpaositions that
Y Putes chtisias do ompRE GRS habare suliaklans realprie pypeteners

l‘?r’f 2Bl Eor &ng%le%po éi’ogfgiok? §t§Bchra‘§ aat b@§érg§espme3mﬁe§/ taaly,

[
evel s of rebaudi , and Dw I typica
dbpeing gunorantiitiee Bkount of these materials present in

the initial feed material. Il.n yet anqther .aspec .he '
| nventnGHE BiRSST e TRV eREioR GE HieuRA oAPUBRTLE (ohapdidside A
FRIHP b nPiRfuré 8@?1‘}*@65‘?&!5?’%1@&%(! @&ﬁ%ﬁiée@%éjﬁe. dfh order

to renove at Téast a portion of the rebaudioside D

f r om t(aeproviding ¢ Stepisitarting compesitien PYUPHSAYT i Si ng t he

steps of: (a). providin solid conprising

r ebaudi osi Jggﬁ%é%&&eréb%ﬁi oside D; and (b) washing the
solid wth eneGliste af esPagliobide B mEbadddbide € stbaadioside D,
portion of the rebaudioside D fromthe solid

conposi t i orfebandinnidet, rebausiosidal.Steviesidr enddulegside;

al coh 0 . . .
ey ShEA I F SRR AloPh 800 B PEEAFALLni
rcenhpotition imh solebauwdingsisthg EnBRinefof DESCRIWEFlalddheH elgdm C1 to
FIGJRES FIG 1 is an X-ray diffraction pattern for
Cepalerhabkindewater o) S LOwst aar&e&sllwl@ Feygt ageficAgid) apd water;
fh@m a sol vent of ethanol/water using nethanol as the
anti sol vent. _ .
(c) adding an antisolvent to the glycoside solution of step (b) in an amount

that is effective to cause at least a portion of the rebaudioside A to crystallize from
the glycoside solution in the form of a purified rebaudioside A composition.
Step (a):

The methods of the invention are useful for purifying starting compositions
comprising rebaudioside A in order to form highly pure rebaudioside A
compositions. Typically, the starting compositions are derived from the Stevia
rebaudiana plant using known techniques, such as extraction of diterpene glycosides
from Stevia leaves using water or solvent-water solutions optionally preceded with a
pretreatment, such as extraction of fatty and/or other compounds). Pretreatment

operations may include clarification and de-coloration steps (e.g., using coagulants,
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FIG 2 is a light-mcroscopy inmage of rebaudi oside A
crystals produced by crystallization froma sol vent of

weehanelsiat er usi ng nmet hanol as the anti sol vePtT/US2008/000700

DETAI LED DESCRI PTION I n one aspect the invention
provi des a nethod of purifying conpositions that

SO R0 AR R DRG0

onERRIf idroekchi@d. RolRwitg k) fertke pudificatddromag be accomplished
sweeteners in edible or chewabl e conpositions such as
Yo lecHug adsqppiion, pelyertitiratmeninena camnating. Jinalbame staring
[ -I ' ' Vi o
ShiBriad fleP ORRTARDy LS lPUECH WTREL U NER SorlB B0 p8eitions
Tdoenprist edudioside ifs axsd dlbe comprise @fel or(mgrefatioer ighicosidas such as

Stevia starting conposition canprising.. rebaudioside
AcbatidipsificeB gebashiosids Crishandiptids HeraBaudigpide & rdppdiogide F,
rﬁmaggh@gulposiggbaudi osi de E, rebaudioside F,

stevi osi’de, and dul coside; (b) forming a glycoside

sol ut i lomidny ehisxsliments ghd stertipke\compiosi€oss eampnisg about 40% weight

conposition in, ol vent conqri Si a mxtuyre of . (i)
PR soehide AT Sxamik, TrovEA0% @ aRor) o iatt o1
Qebdudidside A OWRNidsMiR%KbitpiesltypreSerd in th%‘“s?érin? Rfipdition. In
and water; and (c) adding an dantisolvent to the

oy lebelim entsitsteyiosade stpegseityp forabant 400 weightiedthe sfarting

effective cause at |.east. ortiop. of the. .
omEhag, Wity T Mol RHukBlin e j@Bingrompositon
siaéiubd, 36r éxaniph€ réiudiceideaB, Rebdddi®ild €PrabalidssidieDAand
conposition. Step (a): The nmethods of the invention
deleaudeaside F.f Bypigal stariing gorspesitionsoammisesior pxameple, up to about

kS S .N~Q f or-m.:hi o
TR NRNIE o5 i oL ol PbRAEALRLY b
onipesebaudisside I upabiabeat % eveighielufsoside pandalpatedibaned % weight
pl ant _usi ng known techni ques, such as extraction of
debadisite 1 Rebaydieside E sraysler, bapressny és thgstartingeeraposition.

sol vent aVatdzbot®, the Akt ARIF RO BIVeNtidH HGEBEdsl do'pufify
rebaudioside A from starting compositions that have a low purity level of
rebaudioside A. For example, the method of the invention may be used to produce
purified rebaudioside A from starting compositions having less than about 60%
weight rebaudioside A, for example, about 40% to about 60% weight rebaudioside
A.

Step (b):

In the method of the invention the starting composition is dissolved in a
solvent composition in order to form a solution. Typically, the starting composition
is added to the solvent composition and the solvent composition is stirred in order to
cause the starting composition to dissolve in the solvent composition. The starting
composition may be added to the solvent composition at a relatively constant rate
over time, or it may be added in one or more discrete additions. Typically, the
starting composition is dissolved in the solvent composition at approximately room

temperature, for example, about 20° C to about 25° C. It is also within the scope of
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pretreatnment, such as extraction of fatty and/or other
conpounds). Pretreatnent operations may include

w@b@sio9isernt i on and de-col oration steps (e.g., PBGI/OH2008/000700

coagul ant s, adsor bents and/ or sol vent extraction), and
may optionally include ash renoval by means of

[ h . Fol furt. ' :

B SRS BB S L o5 6 el bl TR RP i
tWiBRERBINing e Sarki@BRoMpbsiEda. Fomédample, ttﬁl@s@tléﬁttcbﬁ@osmon may
material may be purified by crystallization and dried.

Lbsdfeatedso artctmpn;at@mqaogmgufmm abanROf SetorablonUH)°ds,i rereAypically
and al nprl e_one, or re other gl ycosi des such as

Tapsing 8§1 “B6 TEn2abew 04 rebaudi osi de D,
r ebau%%ﬁl%@l\gnt &ﬁl*i’ﬁt#g 'cg Flse %t)%vﬁlﬁéﬁr@%f adBfer alcohol (e.g.,

dul cosi many ‘e s the starting
OB haSi dléahod) andrvmters er eb@utnxzﬁﬁ)‘é’oaﬁmlgwer arbayydiatagid and water.

bau de A, fo 0% t 9 about, 95%
EREReS S eqtipl RERGE Bk Sthabob et pREBRELE -
Hr&520! aldi-prdartI T Mbeufel B 8Fb bt Ridre AIBoIRNEENd water may also be
enbodi ments, stevioside is present up to about 40%

Wseghin roényt ﬁeb@dlmentsrtge sUWpI SomipositioDepmprigsyaboyt e weight

Rapala?% wanRlRT aleob B Bbl i BRI AR b 808 weien
rediery Bhsedion@hrotalekisiaual ivahe cEmpEsmb@ aMost ayplidallg, the
conposi tions conprise, for _exanp @%pt o_about 8%

VeI VRt Canennsilifngomnsises ahayt %%a\b@gbt toahipwe] Y tveight lower
a(l?&)%gpé %Séb%%&%%?gqped %lé} t{él gﬁ&ﬁt 7%% W%iaggxg (zva(e?b"l)rlf'g* 1 ult’lgﬁ'()/

out cosi de to ab
\mntgiﬂtmmtgah@scﬂsérd eoﬁpoﬁebmudmpesaiabalm/o alesght e about 60%

present in the starting compositi Advant ageousl vy,
tvvféghfé9weoa gehol pa ?Wé%P/bwetgéyt%gougé%wgﬁrwetﬁr of about
r@w@ odz?oe@vcﬁte Ff«%m«a ﬁ% Bal€ %ﬁﬂtab&ﬁstst’/t‘%néhﬂ’cﬁatﬁ)ut 55%

| ow pu bau I OSi A For exanpl €,
rmetigiudmlér tlhemewmaptaryamnha@mtmt mhestarttmgppmjmsmon comprlses

r| fi A fr st ar ting compositions
Pe"'§ézgti’tt ab@B/é)(% V\?g%fudl oside A for
exanpla%aanamaf 16@49 ta@b@a%tac@ﬁ%at@d@meue abRVEIrA%d 88d,And

Step (b): In the nethod of the invention the starting
qooposictacdralthough gder loaver icarbaxylid acids mep alsodetuseh When used
%% %%r lst 8 Et)l%: MoWe? gar%oxy 1 ac1<¥ Psl t(}:lgljc!al){y plt'eggntsl}x %h ta}nr(])gnt ranging
from about 30% weight to about 90% weight, and the water is typically present in an
amount ranging from about 10% weight to about 70% weight. More typically, the a
lower carboxylic acid is present in an amount ranging from about 50% weight to
about 90% weight, and the water is present in an amount ranging from about 10%
weight to about 50% weight. In an exemplary embodiment, the solvent composition
is 50% weight acetic acid and 50% weight water.

The solvent composition is typically prepared by mixing the individual
components together prior to addition of the rebaudioside A starting composition.
However, it is also possible to dissolve the rebaudioside A starting composition in
one component of the solvent composition and to then add the second component to

make up the solvent composition.
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is added to the sol vent conposition and the sol vent
conposition is stirred in order to cause the starting

W@ oovposisei on to dissolve in the sol vent conposPCT/082008/000700

The starting conposition may be added to the sol vent
conposition at a relatively constant rate over tine,

éj) 5} 1559, %llggghé[ Hal%rﬂg 8&8n§)¥ iSn %Jl the's §fv§:rslfg (chrléélds hon the

Typlca ron s
trogul6sy YIgBbsi¢OsNMBar fypitaby c@:lﬂpﬁ@e)slafﬂiaﬁﬂ 3% fWadght to about 50%
tenperature, for exanple, about 20 C to about 25 C It

wgelahtsbss\m\teﬁhsall@mf tée SiBELINg ¢aRPaSHIPBAND GROVIEY 03 tgyakquy 85%
Abht sla?vefxﬁ l‘é’;esr(])}n Ceqm&ﬁlltn&htg ntpg g{%\g’ﬁﬁé sélﬂtlgrg &Bﬂltl?eﬁ about 30%
ass St W i'ssol vi ng e s ng CoONposi or

exeigi te abbite5 096 wetht disssived bdlidsndapolres 0P aetptht toatsout 70%
tenperature rangi ng fromabout 20 C to about 70 C,
nBeightsPpieahl |y rangi ng from about 60 C to about 70 C.

q§?§§%_solvent conpositions conprise: (i) a mxture of

al cohol (e.g., a Cl-C3 alcohol) and water; or
(ii) aAﬁi:ndbtmmg(the gl)dcoyi/éc salatit)ayleffectine amaund ofiah entisolvent is

hol s i n | ude rret hano et hapol ,
e B an e guceice SaBHBaR o e MO g aRyizpton of
Ve B4l GR7deCA . Uﬁ%n QEdARL D 3h eI AL ffe AMBYoIFEMOtHee
used. In many enbodi nents the sol vent conposition

aomjmmgglszceﬁmdmsolﬁ_’t@% @mlgdmg ttlu: aidisolveB) e eoeigthe sobbdlity limit of

7 ﬁa&'ﬁ b‘%s‘g&h%ﬁ t‘"r?ilgf‘/‘o&me? tﬁg? %{yﬁéﬂ %&ﬂ?‘le glycoside

CRImRA! SR thdvbiher gby@bﬁaésl that rhiyebés eYeéhitin £ side@Blution
conpri ses about 30% wei ght to about 70% wei ght | ower

atm@mdrelcaﬂ theabwlubiBookma; igheudiesidhd rrystabigssdirgferentially from

Wﬁ gy exenpl ary enbodi nents, the sol vent
g'i i'on conprises about 40% wei ght to about 60%

V\BI ghtUdefineintigdloatto inchidt raMetihls ffraved fifttive ¢ mbaifyingQhe
ht water, or about 45% wei ght to about 55@6ME|qht
ility i of rehardiande A indbe alyp@awe §Ohutio LMO%ID gy, an

V@%e%{lve %ﬂ?lsgﬂfeﬁ?(ﬁ %B{harth)/scgd]@?%g%%%)sﬁﬁ @olﬁ% {'Q%Pa le of

nposition conprises a
%0%515@%m1@mhg\;mMr of theanqbresy l@ﬁvehngvﬂre d:lalebmc)donstant of
atglds |nclﬁde cetic acid, form.c 3 and

? eolutiomh o Lygticalbm e anbinelvents phokGHifT it ad i, miseiBle g are
R e x“’%?;fﬁ“ﬁ?‘%“‘%%*%%&‘“de
dbwat al&ﬂ%l;v\@ ghtl t(DCala&nﬂlhoB@%ahsasghﬂtharml;cbtlnml,\mﬂqxropamol (n-
t}% ll)a%% erd P Er%%glggl) Alsorhseful are acetone and ethyl acetate. The antisolvent
may be the same lower alcohol that is present in the solvent composition or it may
be a different lower alcohol.

In the method of the invention, the antisolvent is added to the glycoside
solution in an effective amount to induce crystallization of at least a portion of the
rebaudioside A that is pfesent in the glycoside composition. The amount of
antisolvent that is needed may depend upon several factors includihg, for example,
the make-up of the solvent composition, the composition of the starting material, the
amount of rebaudioside A that is present in the composition, the amount of other

glycoside impurities in the solution, crystallization temperature, and dissolution
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anount rangi ng from about 10% wei ght to about 70%
wei ght. More typically, the a | ower carboxylic acid is

w@e@sets4T n an anount rangi ng from about 50% wWedTy$2008/000700

about 90% wei ght, and the water is present in an
anount rangi ng from about 10% wei ght to about 50%

ngergﬂr? o 1031320';3%@{%%?%%% ﬁ%oqg%nt%l{h? i é)({é%g élatlv%tto the

wms@ fof sdlventse kheeglycaxedebitionaanges fianpabaltloys: prt@@lmed 1.
by m xi ng the individual conponents together prior to

al\ﬁlerettmwaléx th@asscrfandpoyeriaclative trthe mipse eﬁgldgwaf‘owlutlon
rge\égitom laf) Zl osd%ogp§§| ble to dissol ve the
arting conposition in one conponent
of t he(?@@ﬂauﬂtlomoﬁrfheseﬁaudmsaiem tmaytheasondaided hﬁng eitiena batch
conponent to nmake up the sol veni cqQnposi tion.

d’lr?é%”l%tﬁ’@ RIRESs i ??W?@‘“@B?rﬁrdé‘ia lizaHon pracgss- dp Ia&’él?ﬂh process,

GRORGRIN c%g'gkgﬁoﬁes%ll‘vénlt dgilnﬁgcﬁ%rﬁl%reségl hﬁdeﬁq%taXHig?@édrﬂfamer

conpri ses ut 15% wei'ght to about 50% wei ght
dvissetrystllsation scairs.t Afestharcrystes mr’qau&lsteldahle podesalvanbe

50% t bout .85% t I t , )
e, TR Ehhinags aois el R 1 B ey et disgplved in a
aBAkht RPHRE THB Fesditimpah M@sdke Sié)ﬂghrﬂﬁe@é&tlﬂ’@&k’s‘l ﬁlQo/ % \WBJsBMization

to about 70% wei ght sol vent tep (c): After form'ng
tvessedl 194:6&samewhq;tthaﬁntlsa}veeh‘rs@umpeé intentheneryssallization vessel in

antisol yen d de lution in.
b TRk LA B R bl Sl EER st e hixea
Wpiethe deiviehOahdabhAd nikfuees t CiBtadliFRLBH o8durs fiethis vessel, which is
antisolvent, the resulting glycoside solution

(typieallbeatrachighes ratathanoinachaioh vsseel alys ta the coptinl prasgnce of seed

|
S o s PRICLREETR Ok REASE A AR F RIS £ fafequal
Qb litey sug yLbs isdlesnttdhdtantisyivere ipfl@ss nlius Maintinigy ¥ condtakst
solution remain below their solubility limt

NOBHTRIINE e gBrsigllizey.s The produst sipgy ésrfé‘ﬁftrF‘éPT gﬁmrﬁ%lﬁfé ipgd then
%ﬂftht# PH)VI(HSZ?F ) p%ﬁdi f@oxgé?ﬁ §e89+ H%ﬁ?r ?Fﬂl %bt% r%;?ﬁ;ered by

are effective in
rdedydlacipn.s Dassolked soruteeatghcyemismfothystailmatlmanl‘lzterrecovered and

PaLL SLSLL g SRRl estive pnt ol vent 1o both

The antisolvent may be added to the glycoside solution in one addition (i.e.,
the entire amount added in a single addition) or it may be added in multiple
additions. In some embodiments, the antisolvent is added to the glycoside solution
at a constant rate of addition over time. The rate of addition of the antisolvent to the
glycoside solution may affect the purity of the rebaudioside A crystals that are
formed. For example, adding the antisolvent in a single addition may cause the
rebaudioside A to crystallize rapidly from the glycoside solution resulting in
rebaudioside A crystals that are lower in purity than would be formed if the
antisolvent was added to the glycoside solution slowly over time, or in multiple
small additions.

Typically, the antisolvent is added to the glycoside solution while both

materials are maintained at about room temperature, for example, about 20 = 5 °C.
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decreasing the solvating power of the water by
|l owering the dielectric constant of the solution.

waypsoadsky, the antisolvents are |iquids that BCEUS2008/000700

wat er-m sci ble and are typically | ess polar than
wat er. Representative exanpl es of antisolvents include

AR 3R s sy WeRee LIS IRl Hhowed o
iallBveR 8 Stand, WitISMild$6 nbderitCadatibAG apPebxahhtély room
acetate. The antisolvent nmay be the sane | ower al cohol

tteraperairg sethehtheirpbaudiosils| A erystadlizep dom therglygoside sphyion.
i f N - ..
ot L bR s PLSATRs A AR ARt OF o o

shd anitiselveh) Pife fd eftdrystalliaattonnti/pically detteses as the purity of the

crystallization of at | east a portion of the
relppndinsiss; A stagingyaaterial ¢pcE@sest in t he gl ycosi de

conpo Sihtsb@@ embdRirAIRY the ?&feth%ﬁtoif g i\ﬁ@éﬂ&i&n%ﬁpéﬁiﬂl%ﬂ%e step
may depend upon several factors including, tor
ef anplirg the lptycoside solatiof it breles @ premibtecanpteliztianef thhe

conpositjon of the starting material, the amunt of
Februdinsyle 4 rom ﬁﬁ&lyqog,ldﬁﬁe@l@ﬂp- i eﬁk’é"&‘@ﬁﬁ@‘&?‘?‘i‘ 812y beggoled

HIRY RS adifiti Gt Bthe ShdSIvdril Sih TR b Rothithe B SPbEE ARtisolvent,
crystallization tenperature, and

air sslodeguéns e thepddittonrad theTyrgisobvienty  Carhbinatiers affthe fagegoing may

anti.sol vent that is added relativye to the nmass of

Ao e d e ) oS Sl e b2 <af S pPD e voetul
Qo ?:r&m(‘it@ cARMza%0h of tHMeBalditNidah! Yn séhie enBB8intints, the
antisolvent relative to the mass of gl ycoside sol ution

ighrageisle fsplytion ioeaoled toga tempatssire ofabaut tekprt 48¢ CorThe rate
of 2 1 ebaudi 0S| [ i d .
Shebd SRR LR M SR S SRR P Ot
abyet RId/hmdmiteon process. In a batch process, the

starting conpagsition, solvent, and antisolvent are all

added Ipgomesmbgdanerinhithg spdnticphis seedelys order to promate

t ..
e S e e e
nypitaltyeacebmitistebddyyanidiéri ghe smals amtbemstadfibeghly puge rebaudsodide A

20 show 0 200 o nbh hetibk e Toadod Bredon PahBR Vot

aBidionl vent is punped into 'the crystallization vessel
in an amount that will result in the desired final
ant i soAfrgrarystaticaivng thei ppmifieH eebauidiositievh tén béheensmied byt

TR RN MG R ME R
batigid Yerusi8lose e Estaltears MakhdiURling?s RYWRAGRoRbI @St C1 to C3
alcohol) such as methanol, ethanol, or propanol (n-propanol or i-propanol), or a
mixture thereof. Washing with a lower alcohol may be effective in removing
residual solvent along with any glycosides that are dissolved in the solvent.
Typically, the glycosides that are in the liquid portion of the wet filter cake are lower
in rebaudioside A composition than those in the solid part of the wet filter cake. The
wash pulls out the glycosides thereby increasing the overall rebaudioside A

concentration once the filter cake has dried. In addition, the wash may preferentially
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crystals. The product slurry is continuously punped
out of the vessel at a rate equal to the sumof the

waeiosems4and anti sol vent inflows, thus maintai PCTIYS208/000700

constant volume in the crystallizer. The product
slurry is filtered or centrifuged, and then dried to

AR R bR LSt ;. POMYETRS, Ho50 k1D LIBGRIAERSH. A

be“recover on ssolve
nﬁgqﬂgﬂ of crystalllzatlon can be recovered and either
recycled to feed or used separately. The antisqgl vent

may belhggnedod of th@enwry@egn%bes@ﬂedm Brpduge ®RBrigedrebppdioside
(01#‘ cSmpoél{?&b eﬂH d&ﬁrﬁémn%qle?tggﬁﬁg pgﬂglé‘? ?ébggélgflag% édn%gsmon

I ons
emhqmsasearﬁoat 90%ezvaghn agryaat rebsudickild0AL dn diher ginpodisienes, the
rate of .addjtion over time. The

soI tion at. a constant
Dhr e febagiopids h GmpesitiomeorapIisss ﬁbowc?Sf/myegahf/ ebgheatr
%@Béﬂdhﬁ%@hﬁ&%@l&&% Hﬁéﬁty 1R ﬁrﬂ‘?ecf I%Q%Hﬁg ﬁgeco&position

crystals that are formed. For ’exahpl e,
aumtrimxstsvahuut DT oaveagingdrezreateti nebmrdmmge Aaus gettdtieer embodiments,

S B iErebndios B & oRtRsIted o PPisttherb EhevSight or greater
%yaifd%s%et/h 3f bR 9'9%@@1190 dgmkvretbaediomyhd 1Rendryr med

if the antisolvent was added to the gl ycoside sol ution
sandwdynmxerthe purifiedorebawdipsifie Apjomposition caumrrtsemimut 2.5%

t.he .ant | v add
e st DBids ey Py D Rt b e a8 5 ip many
reBDdirROME R piiréfied RbawdiadTié B, coatpdiditio’ Qomprises fHoRE 1% weight
addi tion of the antisolvent, the resultlng gl ycosi de

<sllessirehpufiosige Rhvas @abew P Yeowgihtas less apkaudigsids Iy Inymapy

THANE b BT By PEE N I SRR
g&MgMﬁhd@mSﬁhHﬁkﬁn Typically, t he rebaudi osi de A

crystallizes within about 24 hours after the addition
of ~ t helherRur{ishvehaudiosiis A sp@pgsitipnsaithe fnveatipmean be used as a

)&\59&' Solet e)ﬁeld@lcfrosastﬁﬁr %gctln@dlefﬁ'é' foba@bo %ﬁ%@%ﬁfégf b Bgrsonal

starting nater reases. In so
tdaee pretinas] oo mikédwith\oghndriseeeteners Imepuahrprbahw&(l eh as at“eq)}

of cool i t he cosi de solutio in rder to
SHFERF T Mpre g WecresBa Y BT e Shietaeeite tast
qiruﬁ% LD oSEHyHidaPPropdiiRs %déﬁ%%’e@t%né@hﬁ’élh&”cd?i%nt%al
cooled prior to addltlon of the antisolvent,
siweatenens éeans sugarhbedt sugatdhanieynsywips, hed ather émtlﬂueh’tsyveeteners)
and high-intensity sweeteners (cyclamates, saccharin, sucralose, aspartame, Stevia,
and other chemically produced and/or natural high-intensity sweeteners).

In another aspect, the invention provides a method of crystallizing stevioside
using solvent/antisolvent crystallization. Crystallization of stevioside from a
glycoside composition that comprises rebaudioside A and stevioside may be useful
in order to form a purified stevioside composition and also to provide a dissolved
glycoside composition that is enriched in rebaudioside A relative to the starting

composition. Once enriched in rebaudioside A (e.g., about 20% weight to about

50% weight rebaudioside A), the enriched rebaudioside A composition may be used
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or subsequent to the addition of the antisolvent.
Conbi nations of the foregoing may al so be practiced.

wah@sgyensi de sol ution may be cooled to any PCT/US2008/000700

tenperature useful to pronote crystallization of t he
rebaudi oside A In sone enbodi nents, the glycoside

B R BoB SETRRLE D PIRYS e

rrebsudiddide AYBingasitiyng.anges fromabout 1 C/minute to
about 5 CUmnute. In sone enbodi nents, the sol utlon is

seeded1n|manyrmboctlmemdhemtmq@ftmpmplmn&ﬁﬁe‘a% ¢ by
di osi de A
AR Iy crd G S e B YR 0% vl

anou nt(apf)rdvi(ﬁﬁlg ¥ ghitoside edapadifion cemprifing gebaudibside AlarizPo

to about 10% wei ght seed | oadi ng based on total nmss)
tstevioradesotharighicosiges dF alsoyERislly Bigss¥h, the purifi ed

r ebaUd@Z?drﬂﬁn% %E’Eogﬁe 58 Hﬁegy G%s@bin&{tﬁ& g@ﬁg“éé BSmposition in a

wel | -k I"ques an rraterl
esobedi cemprssing & éovprrraldohebi(ergjxaGdito SBddcohot andswates); and

washed, us al co , .a.Clto C3 al.cohol
tioh: o) bR APl he i sosBiion AP @G RO gptount
| th 19 BAEQIvk to @husd ame)ﬁtl'hr;?orhl?ﬁ bee st S crystdllie from the
| ower al cohol may be effective in renoving residual

glysositde salubwg thireby tomping %fsbfsosié@;cqmmsﬂmmthdt issorighad in

st Syt Bhikdsigh Mt RS L0e' Gl ' T

rebau dlh%%hfé%nﬂ)d&lﬂﬂé}ﬁ§ ithé ﬂi&tﬁdﬂ&ﬁa}f fgther tén xh@ thokte s of:

part of the wet filter cake. The wash pul out t

gl ycosﬁdaié&eft%ﬂ@wyystaibz%ia%wﬁgslflwlcb%mrmgrae@mﬂswnc?é\rlched
t dried. |

A SAPEGRMRIA FOnORE 8BSl khBEn BRKEp RS dried. I

eren Ia

‘undesi (epfdrming ¥ mndi gl;(c@s@e solnﬁﬁmbja dRedillvnig thadnirgied ghycoside

fromthe Reb. A crystals .met hod of the invention
r‘?&?‘P&é‘“l%é’é steg (@) lacméveg% ﬁ?IPP*f‘$‘é%I aﬂ%\ﬁ%&?&?(&@f (feg-na C1to C3

{)gﬂg Il terl hgonme enbodi nents, the purified
i osi A conposition conprises about 90% wei ght

or gr @y zeidmmaarmsobnenﬂetmhe $wead igheosidaioldtioe of step {d¢)an an
ARG T M RN T T g
RO WETBN D sidt RSIuBBA i iR doine BRY BLAEEERbAGIBSIROA Edrbsition.
The invention will now be described with reference to the following non-
limiting examples.
EXAMPLES
Starting Materials

TABLE 1 lists various starting material compositions that were used throughout the

Examples.
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conpri ses about 97% wei ght or greater rebaudi oside A

In yet other enbodi nents,

rebaudi osi de A or about 99% wei ght or greater

r ebaudi o

si de A.

I n many enbodi nents,

the p

urified

the purified rebaudi oside A
W@ 09p0sistT on conpri ses about 98% wei ght or gr eBCEDS2008/000700
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) Irate ovem}ﬁht at room
nii solve

@éni pératulre. ZBS 1l Wing €qiridibadtion 28 aifsoRentShethhnslivies dddedt@the
gl ycosi de conposition that conprises rebaudi oside A

aMgelsalEcasisls comnesifionen thearapunt shewe & TABLES i grder to provoke
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b iefhion ARl RV ved to
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conprises the steps of:
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ent/anti sol vent crystallization
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(a) providing a glycoside conposition conprising
r ebaudi osi de A and stevi oside (other glycosides are

wa@bk@e/ooywi cal |y present); (b) form ng a gl ycospPcEUS2008/000700

sol ution by dissolving the glycoside conposition in a
sol vent conprising a | ower alcohol (e.g., a d to C3

a_téﬁggv%and wat er); and (c) adding an antisolvent to
t osi de solution of step (b) in an anount that

| T flecdtive [t wastaUsMasd [[RRBA | DupOf tStedN| @Eb.t hReb. | Reb. | Reb. | Oth
st evi gsBedent @ crystlalylididze Yiedn] t®w glpeosi de soButli @h F (%
thereby forming a gl véesildé%ronpaosition tHad | £ | (%) | (%)
enfd che®siwes. rieBatsdi jos?-ble |A &kl at i-ve] t o the-—-gl ycosijde- - -
sBARR ijoMeOH gt EPH B) .00 n [same enbodj ments, -t he aefhed | - -
nay fLrther conprise @@e suﬁps of (O fitterfng the. - -
kdchedgﬁov&s %W}IS' 0S| jﬂ %%{r)mnq’fo ﬂtb\/r‘ ‘2.5‘52 2@9! L'fc!)'}v\n 02 02
?Rstép (c? e?ﬂg rnffg [a Second gl Yehsi d& splutilon | -
by di gsol ving the enrQ@hed(@]y:oside(ébnposit on of - - -
stap (d)ivwi) 8 setsvents7oonpe.3i hgo.@ | aver| ak.coholt | 0.0 0.3 0.1
(BA%D | #eOH 1)0ECBI a GoROI|) ¢8Rd| Ve €F Jo.@Nd 96 5) | addingo | 03 0.1
N Ul AR 00 b T4 1 L ECE I
A9 M Y )' TS
el Lo B lof IS o001 bl Gl 4% (oD e ISagkeg© | 02 | 04
gl'ycosi de soljution |i #2tthe $# m ¥ a dh]rl fi%(‘j 14 100 ] 01 0.4
rebaudi osi de |A conposkRi gn70.8he d.wvertd on 9881 | 1oy ®e | 0.2 03
descr i beGwm Uh kel er epge [t 3.5 he dol | M ng sgon Izm 11 og 0.2 0.4
ERASY|| e MeORXAVBICES Stean e, Wbl e gal 5 of ABlE 1 1S TSe 002 | 0.4
vari ous start|i ng te()r: al—copppstHtHens th:—éf WeFe usog 53 0
t hr oughout the Exanpl ad AE(% 1 £ EPr St thg' : :
st& tiln g‘/g%nro%uwfswn 6 RAZD? (5% TAH B Pf3wag! | 00 | 02 | 04
dRe¥p| 369l g5 i|[n727 splo@ent ConpdEbt| o | 00 | 02 | 04
Conpr|S|ng 5c96meighmoetraa@h ango S0%.onel ghts Watoer .00 | 0.2 04

W Bindr ESH bfi pPlis Bt ath REBT AV R, B IR i B35 &80 il cREERE. D and
over ni ght at room
Steviolbioside.

EXAMPLE 2

First, the starting materials identified in TABLE 3 were dissolved at 30%
weight in a solvent composition comprising 50% weight ethanol and 50% weight
water. The resulting solutions were allowed to equilibrate overnight at room
temperature. Following equilibration, 2 volumes of antisolvent were added to the
sweet glycoside composition to provoke crystallization. After the addition of the
antisolvent, crystallization was allowed to progress at room temperature overnight.
The addition of 2 volumes of antisolvent was observed to cause crystallization in the
80% Reb. A starting materials but did not result in crystallization in the sweet
glycoside compositions prepared from 60% or 40% Reb. A starting compositions.
An additional volume of antisolvent was added to the glycoside compositions
prepared from 60% and 40% Reb. A starting compositions. The additional volume
of ethanol antisolvent caused crystallization to occur in two of the three samples

prepared with 60% Reb. A. The additional volume of ethanol antisolvent did not
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tenperature. Follow ng equilibration the antisol vent
nmet hanol was added to the sweet gl ycosi de conposition

w0 poohg1sanount shown in TABLE 2 in order to preeDks2008/000700

crystallization. After the addition of the
anti solvent, crystallization was all owed to progress

room.t ture avernight. Follow n o
Syt SRR kEr SR ROT Bl LT HBr LU0 4% Re>- A- The
ra@8itlohhIN@lirhe bEmetakel MBoMWest@dsdd dristal 1wt ethioSoceir in all three
et hanol. The filter cakes and the supernatant sanples

wemples [peaparnd with 4A% Rebe Adandoia allikees samples prenayeowithp0% Reb.

Q?ng?l 0&15 SEQIP%A%Eéﬁg?QP%&éang ?I&ehe%rhnd-mg rersﬁlilﬂgtéfgﬁg cake

&%r&\l&@@he‘aab;th A vanih&3adf . etlBnoWhTigdfiit& dakéd weredhérodried and the
i ncl ude Reb. D and Stevi ol bi osi de. EXAMPLE 2 First,

deied spleastwsTg analyzad by HPLGdawdetermine glyqosislecompgsition. The
I 0 in a solvent conposition

g%%%?.%’?%ﬁ%%‘ﬁ?‘@%g tk:at hanol and 50% wei ght water.

The resulting solutions were allowed to equilibrate

overnight at roomtenperature. Foll ow ng
érqﬁlfﬁgiati on, 2 volunes of antisolvent were added to .

TR SWeEAn0l YCRREE GAEPOReE. /A0 DuR. [PTS@VOK®Reb. | Reb. | Reb. | Reb. | Oth
cryst al kdivead ijon. Af|t eteld heyiadd] ti on| of thea B C F
antd sol vt , [cewsd dl Tsozat i en8 waso.al | aed] Be3pr agr ¢seo | 0.2 0.0
ak?sooomﬂt?ﬂmé{_ﬁm’lf O¥eT I g - [ TP A 1T 9840 14 | 00 | 01 | 00
vol ungs of antisolv asopseryedtp—cay
allizatilon inlit hp'99Q\Q/r\5;er (?A‘Fct arti n‘§§§' f or i al %0 0.1 0.0
#z g dggg'g reﬁ%}‘:{ i 18drystal || ZAtilodn g?ré weet| 00 | 02 0.3
¥os onp ilons prepared ¥ om®B0% 87-740%3Reb0-1 A 02 0.1
startiing conpositidns-- An addifi@mhal oml jugeé6of 1.8 | 0.1 0.2 0.0
amg s igegtﬁ ﬁ%ﬁ €4750 [TBE7 O] YEPS| i CPBRSS| LidNSo1 | 02 | 038
PR &gAl edtdm om fi 0% RebTA stardd
conposi tions.| The 5'7:5- oha ’yv f_bL?-?"e 9 dlfggrlm 26 | 01 | 93 0
antisol vent daused leryt 4l £4%aliGn o oceur ih Twa 6F | -
t h® t hr SevsanpPees nr Spir ed’W t h ®Doh Feb. | A75Thd4 | 01 | 03 04
aRe% il of§PHy gl G of 6etfihan®d4 ahtd.so0] went| @7 hdticauge | 03 | 0.3
crystallizatijon to oGaur [T m.eny of fhe samp,hes 09 | 02 | 03 0.3
prgpar cu's‘m)ti 4696 Fl:"l.65 A g pdditjonat votureoff—_ — —
neifyanolg@it ijsol ve Squse eg—crystaHHzat-eon—tp—ocqur
in all three{sanplgs %p‘pm?’ 2 i th 40% Reb” Al and lin - ”
al | three sarples dréfdred”th 60% Reb.| A~ Fpltoling | — -
criost al [3wat ijoAvelng S6luti dhs wet® [fidGer @8lapd-& het2 | 04 0.4
r &4 1 i MgOHi ||t BIOftgkeas | 727 | 02 | 00 | 982 | 06 | 02 | 05 0.3
608 | 684 | 06 | 00 [ 976 [ 06 | 03 | 04 0.4

* Other = sum of peaks between Reb. A and Reb. B which is believed to include Reb. D and

Steviolbioside.

EXAMPLE 3
RA 20 (see, TABLE 1) was dissolved in a solution of 50% ethanol and 50%
water to pfoduce a solution containing 30% by weight RA 20. The solution was
diluted with 3 weights of methanol, filtered, and washed with two weights of
methanol. The crystals constituted 56% by weight of the original material, and were

enriched in Stevioside. The filtrate constituted the balance of the material, and was
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were washed with 2 volunmes of ethanol. The filter

cakes were then dried and the dried cakes were
wanaByosd7 by HPLC to determ ne gl ycosi de conpoBRGCT/US2908/000700

The results are reported in TABLE 3. TABLE 3 * Qther =

sum of peaks between Reb. A and Reb. B which is

ved i,ncl,ude Reb St ev ide. EXAMPLE ..
e A" his ey O ARdunk SRl i Tl o ptyyed i
SPABEERanol and 50% wat er to produce a sol ution
cont ai ni ng 30% by wei ght RA 20. The sol ution was
diluted with 3 weights of methanol, filtered, and

vuﬁﬁﬁﬁiwth two wei ghts of net hanol . The crystals

ted 56% by wei ght of the original material,
and werg emylehed igewt eViray, de| REBEBT | IRebale| Reb. F | Other*
@P?srtélgLL B.0% € 025586 9T 3l90E mé?‘ 0390 | 0.0% | 2.2%
LIL!

SLLULI® I NCO P\ LA I. Ul

CFURtE) 4 aH9% ks 208%: b 4080 00-0% TRAAS Al YrhBLE 28%
« @& Puolsks BRvB ERE ATt e i WRISh is baliexseo F%é‘Bde Rebylf Pidh

i Seviodidsideed to | ncl ude Reb. D and Stevi ol bi osi de.

EXAMPLE 4 A raw material of steviol glycosides

cont ai ni ng about 60% by wei ght Reb A was dissolved in
EXAMPDE «£ont ai ni ng 65% by wei ght et hanol and 35% by

wei ght water to produce a sol ution containing 56% by

wei ghtA saemaigrial of sigkiod alycosides enpraining abowto0ke by éwg*ts Reb A

78000 B Gofent nkn A% 0 Byl oAU 0% B Vi

Switér tbljmddcba sblutiain omnipmﬁg te%rbyokeighestsvblglgtosides. The
89, 3% et h Sinulta

| t
SaMtongrps at@fi ﬁ%ﬁ'afrutglphg sugl TR RRig %%% e%qygqsefwsyvere
QH?SB]V%BOQBO‘% é?l?&ffo?wtaQ ad s a%'gﬂﬁ&ﬂ(/éﬂt%uchﬂi‘ﬁt fh%sﬂﬁai b&gposmon

crystals were filtered fromthe solution and
wiftthe ook avas8P GRt sthefioldBoweighta ritimultamabuskysw it ﬂ@da.ddifthm of

filte cont ai ne % Reb wei ght_on a

e, B POb A PO AR e WP Ay iR e
Ve resulting crystals were filtered from the solution and washed with 2 cake
weights of 95% ethanol, and was dried. The filter cake contained 95-97% RebA by
weight on a dry basis. About 75% of the Rebaudioside A in the solution was

(@]

recovered in the crystallization.
EXAMPLE 5

A raw material of steviol glycosides containing about 80% by weight Reb A
was dissolved in a solvent containing 85% by weight ethanol and 15% by weight
water to produce a solution containing 15% by weight steviol glycosidés. The
solution was heated to about 70°C such at which point all the glycosides were
dissolved. 100% ethanol was added as an antisolvent such that the final composition
of the solvent was 89.3% ethanol by weight. Simultaneously with the addition of
ethanol, the solution was cooled slowly over about 2 hours to room temperature.
The resulting crystals were filtered from the solution and washed with 2 cake

weights of 95% ethanol, and was dried. The filter cake contained 94-95% RebA by



recovered in the crystallization. EXAMPLE 5 A raw
materi al of steviol glycosides containing about 80% by

wowrioghe1sReb A was di ssol ved in a sol vent cont aPei/ng2o8%060700
by wei ght et hanol and 15% by wei ght water to produce a
sol ution containing 15% by meight steviol glycosides.

The o utlo

SofaB adihatEP ERh et Ja 208t the ES bRl T ol BeRgjon was
wasoweesdied thscraftaBizhiig®l vent such that the f|na
conp03|t|on of the solvent was 89. 3% et hano

wei ghtOther embedineaisf yphiginventipe wald @ appaerfto é‘%%aﬁblllled in the
t I 0
J?Furﬁ%%ec%g@&taﬁ’?@ oFEhji é’p‘%cﬁic {‘éﬁ’ oP%SJ}i; S@Qﬁgcte \Aoé“ rtl‘éb f?&bﬁter od
fdisotoset deii. UValﬁ)a’tloalB @nmhﬁﬂodwﬂehts%eeah@dm'r@hmll bEcome

95% et hanol , and ed. The filter cake contai ned
FPPIYSH, tnébsasebw}éi“gntthwl%.vam Jrtupandeading Mg descHaHom s dhe

Y%
C e RO e bERiflg flsd MEn 3R WBpropi Bt to the
| invetioh oo bavptactite abﬂasnsmtlhan spdcificdlyslesdrited herein.hAceortingly,
Bon conS|deka ﬂ ghls S C|f|c?t|on r from :
pRatveriRoninchiges alhedificahons and uidvriess of e suhipstapatisg gecited
QR thdQaitfPR Pe R b?eafygﬁéa@ﬁ@lab@r&ll@at@h{s pﬁ@ﬁtcﬂﬁ%uments and
apparent to those of s in the relevant arts upon
ekl catipns kited biersimrarpheérehy intlogpdrated by oeferanxp et if indivislually
of sk|I{ to use such variations as appropriate, and
i BRY2 8 the invention to be practiced otherw se than
specifically described herein. Accordingly, the
i nvention includes all nodifications and equival ents
of the subject matter recited in the clains as
permtted by applicable law. Al patents, patent
docunents, and publications cited herein are hereby
i ncorporated by reference as if individually
i ncorporated. WHAT IS CLAIMED IS: 1. A nethod of
purifying rebaudi oside A froma mxture of glycosides,
the nmethod conprising the steps of: (a) providing a
gl ycoside starting conposition conprising: 5
rebaudi osi de A; and one or nore of rebaudi oside B
r ebaudi osi de C, rebaudi oside D



10

15

20

25

30

r ebaudi osi de E, rebaudi oside F, stevioside, and
dul coside; (b) formng a glycoside solution by

waelr@sodssing t he gl ycosi de starting conpositi onPCTUS2008/000700

solvent conprising: (i) a mxture of a | ower al cohol
and water, or 10 (ii) a mxture of a |ower carboxylic
' 0 HED ] (c) adding an antisolvent to the

i *of step (b) in an anmount that is

ef fectji.ve tQ nfe@h&ﬁo@urif?i&?_trelﬁauﬂﬂfstde% fidin & Rexture of glycosides,
rebaudi oside A to crystallize fromthe glycoside

4l methed comprismgitbe peps ofa purifi ed rebaudi osi de A

conposiy i 2. . of rein the
ot hodehPPieife  FRRoTEL Nafud coltdyodicotEier | e

gl ycosi de sebaiidiexideoA; sidep (c) by adding crystals
conprising rebaudi oside A to the glycoside sol ution,

3. The met &g BMAE of rrbaudigpide 8, fehadiosidefogebandioside D,

conduct ed q b Zzat dk Qr . 1The
net hod of ?ﬁgﬁ?@%?ﬁééﬁﬁé ldeezl?fe?{t (ﬁg%s?(lﬁeg %ﬁ‘%ﬁ%lﬁ é%lgé as
a 20- qbpformirys glycysdasdlutiat bydispulomgsbe glycosidestaringod

of clai.m 1, erein the.glycoside startin 0 Sition
COMPPPILER T fvelzwméwmg& g mjxpisg gfa {%‘g@&oggfmf water, or
@ii) d REXARE SefoWer EArBbRY 1o aciEdBiviatet:NAQ! yCosi de

starting conposition conprises about 40%to about 80%
wei ght(c) atdinglarositiselvant ®3hd glyTosderssloah of step &i)rim &np amount

rein the glycosjde startin onposi.tio ri ses
05 it e st 60 3 epa i AP SRR st A KB g rom
Phe SlyabsilelsolYHST i@ithe Fdih & VmRficdaebhidlidsidIA COmpRSitiohon
conpri ses about 40%to about 60% wei ght rebaudi oside
A. 9. 2The niehoethed of clainm! 1 wheneén biemnathed fusther ingludsh he step

o b heforork ofloR of sE80lpline e T clPating, o

reddnaneide Ltde@lycosidersop@oal , i-propanol, or a
m xture thereof.11. The nethod of claim9, wherein the
d to3e3 alBwrvethpd ofelaimdl wherein the angibedisopductedians batch

Jcrys\(\gﬁ{aqfog ptrggesgol vent conprises about 30%to

4, The method of claim 1, wherein the method is conducted as a
continuous crystallization process.

5. The method of claim 1, wherein the glycoside starting composition
comprises about 40% weight or greater rebaudioside A.

6. The method of claim 1, wherein the glycoside starting composition
compfises about 40% to about 80% weight rebaudioside A.

7. The method of claim 1, wherein the glycoside starting composition
comprises about 60% weight or less rebaudioside A. |

8. The method of claim 1, wherein the glyéoside starting composition
comprises about 40% to about 60% weight rebaudioside A.

9. The method of claim 1, wherein the lower alcohol comprises a C1 to
C3 alcohol.

10. The method of claim 9, wherein the C1 to C3 alcohol is selected from

methanol, ethanol, n-propanol, i-propanol, or a mixture thereof.
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about 70% weight C to C3 al cohol and about 30%to
about 70% wei ght water. 13. The nethod of claim1,

wob@seds4s0l vent conpri ses about 40% to about BOB@S2008/000700

weight C to C3 al cohol and about 40%to about 60%
wei ght water. 14. The nethod of claim1, wherein the

sol vent, conpyd dag@g %?gfg&é}@"/% ﬂf&%&;}o t%%’: cgﬁ‘él 193th51901

C3 al cohol to a

15. The. netﬂm‘irneﬁ‘hod |0ﬁicmnl 1 \Mhefeel fhetsbbzeﬁnctdnqmiseeabout 30% to
conprises a or a mxture_there

RO Mt 0P O alFphol A A4 tocibit 7Ep A water.
conpri %8S "ﬁ&{ﬁ@%d ofLRAR ql whErem e8R com rlgé'soa@ﬁﬁpjl()% to
et hy . The

acet one, acetate, or a mxture t her
mbbhn(d)%fWed:g}m iCrh tb,C3mdeoteil and IabodeO?/em abooif0%sesight water.

et hano wat er d, wher ei n th i sol vent
conpr|]s4es gfh?dﬁsthdf claypd. ﬁ@ﬂ?&iﬂ E’Ieﬁﬁ CAMPrISEH abt §5% to

té%suﬁﬁ%w%}& @mw@ﬁﬁc@maﬂa’hbanqsw@foe;bouaﬁmwgﬁwmer

the antisol'vent conprises nethanol . The net hod
clai mIb, whBresmethot ef clavierl, macbmxykwonadv@nconmmeESC1toCB

acetic acid m c .acid, propionic acid, or a mixture
Eﬁ@%@@@ a?@kuWﬁgl F®fhod of claim1, wherein the mass

of antjesol vERd me@babf ¥RirhQ, WhereifRhe aﬁflsdlb&t%bmi)ﬁ%ﬂﬁethanol |
sol ution ranges from about 0.50: 1to about 9

Ethanebtitpoepanpl, orpIPRaND], aghitone; athyliasetaigs ar dmixtyee thereof

oo bt By S LR 1 wRRR B sHREnELHRRRE Binanol and

Gfatét; ahdrwherevmfmahﬂsdlh@at@bmﬁsmﬂh@mﬂ ution conprises
about 15% wei ght to about 50% wei ght starting

conposi& i onfhegnethad eficlagnd, Whershy Ssmmr@mses ethanol and
S\gét&e?ﬁd w?n?rem-r&% aHE’EJi%{}t m%h@ésrﬁl agdir ther including
the step o

recoverin fi1ed rebaudi osi de A
conposi% i orThHeyméthbt bﬁtlacm 1, Bhereihthertew brochriodxytic acit comprises

further including the step of mashln the_purified
RSB B I Pﬂ’é‘cﬁc@gﬁfﬂi’é‘i"%‘Fég‘dmﬁ’rt%méf“@e bgee al cohol , or

a mxtyy e tHerGedhod 3P cla-";hq WRERA R m sk %'fght?s%lve\f’@?erlﬁi\’% to the

t he aIcohoI I's et hanol
mass of the glycoside solution ranges from about 0.50:1 to about 9:1.

21. The method of claim 1, wherein the mass of the antisolvent relative to
the mass of the glycoside solution ranges from about 1:1 to 3:1.

22.  The method of claim 1, wherein the glycoside solution
comprises about 15% weight to about 50% weight starting composition; and about
50% to about 85% weight solvent. | 4

23.  The method of claim 1, further including the step of recovering the
purified rebaudioside A composition by filtration.

24.  The method of claim 1, further including the step of washing the
purified rebaudioside A composition with a C1 to C3 alcohol, or a mixture thereof.

25. The method of claim 23, wherein the alcohol is ethanol.
26. The method of claim 23, wherein the alcohol is methanol.
27. The method of claim 1, wherein the purified rebaudioside A

composition comprises about 90% weight or greater rebaudioside A.
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26. The nmet hod of claim 23, wherein the al cohol is
met hanol . 27. The nethod of claim1l, wherein the

wW@eoosoxsd7 r ebaudi osi de A conposi ti on conpri SesPEUS1008/000700

90% wei ght or greater rebaudi oside A 28. The net hod of
claim1, wherein the purified rebaudi oside A

conposjtion.co i §e boyt 95% wei ght._.or. _qreater

r ebau Sosi S'EheA{gB%Qa (’?ﬁ@“’lﬁt Wgafeb'ft Eﬁ’él’flﬁ‘ﬁei _,rg‘?ﬁf‘fal'oéidﬁ A he
Rk ok idn [cB RPFiIdEsOsHot £9 B GRITRIR D ok Qifer GOBHRIdI SRR About
97% wei ght or greater rebaudi oside A 30. The net hod
of cl &% 1, Ththaetdiod of hlaim s Whieeeih thetpaiifiied s¢hpadinside A

conposition _conprise Qut- .98% wei ght, or.. gr eat er
e PR AR G B M R B ER S 1 (e
purifizrd rebudemst @€ cRit ARGskdin B pueified irsndvBiddtA

2. 5% weji ght or | ess rebaudioside B. 32. The nethod of
«logipesition\gREpPEses abeut PRipividight or @rratatireldqudiosie A.

conmposjtio 0 [ t . 2% ' ey o
r ebau |103i gléﬁeg%@gﬁ %]T'ﬁgmrrgf ﬁ%’gp e‘é\f{hg{btglr%ei F@U\%%glroélldﬁ Af he
(o gok €idn rcepridstebiod £2 . AYCwaighs ot lesyrebaudiodideB. about 1%
wei ght_or | ess rebaudi osi de g 34. The nethod of claim
1, whetlei n Thempthedof @im dp arein haPuRfics rrhauriasisis A

' 3 9 [ ipsi de D.
%@mﬂlohgﬁrﬁm?? ﬁxggﬂs%s?a b?llﬁa%@%@mrltiﬁﬁé?ﬁlggg%i lg'ol vent is
added 33n a EBhewkthodadckimi, wheteirethgpycidied debasdlogidedt.

36. The nmethod of clajm1,. in the. anfisolvent i
SainanSEen chmrgreserbltotiiel SISt TR B add i ons.
37. Thyy methigdmethol loRbint .1, WheFdi thelphgifRB ettt {i s

added to the glycoside solution continuously. 38. The
reetiipodition comgrisgsiabown@p%i weigheorlessosbawtiosidd bt i on and

about s C 115 mpBhf kit 1HREALMEaRiSI TR % pdfiig a snele

vdagftRinio theglst@deddohdtnm ng t he gl ycoside sol ution
includes heating the solvent to a tenperature ranging

from a¥out Bre methgd 9helgim 2gwherein the antisolvent is added 1o the
glycoside solution in multiple additions.

37. The method of claim 1, wherein the antisolvent is added to the
glycoside solution continuously.

38. The method of claim 1, wherein the glycoside solution and the
antisolvent are at a temperature ranging from about 15° C to about 25° C.

39.  The method of claim 1, wherein the step of forming the glycoside
solution includes heating the solvent to a temperature ranging from about 60° C to
about 70° C.

40.  The method of claim 1, wherein the method further includes the step
of cooling the glycoside solution.

41.  The method of claim 40, wherein the step of cooling the glycoside
solution occurs: (i) before the addition of the antisolvent; (ii) simultaneously with

the addition of the antisolvent; (iii) after the addition of the antisolvent; or any

~ combination thereof.
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40. The nethod of claim1, wherein the nethod further
i ncludes the step of cooling the glycoside solution. 4

wa2008ke1swet hod of clai m40, wherein the step oPCT/US10081¢0700

t he gl ycoside solution occurs: (i) before the addition
of the antisolvent; (ii) sinultaneously with the

addi ti of ot he anti solvent.: (iil fter the dition,. .

o heint | T P of plaff o, whbelrlpfiah il Safiiah i Gibied o 2
e perdiueé ralpiighrdil abvineead b 4bvat gloy cosi de sol ution is
cooled to a tenperature ranging fromabout 0 Cto.

about 4310 CThemgethpd of glaim 8, whersinghmelsosigdp splatian iheooled at a

}: L ORock /S - a angi ng from
SRS R Mo DC/BufReLS i soehe *0 T8 70t
enri chidng aA gheth@botenrichingasglyceside comhalodi insethadidshie A by
sei ective crystalljzatiaon of stevioside using o
SElegRYR grpiell zatinnelk stevigude psing selvet/antiprl vertcchystpllization, the

j S L t f: (a) providing a glycoside

g@ﬁg%%??ﬁg%&ﬁgg%ﬁﬁgﬁﬁg r ebaudi osi de A and st evi osi de;
(b) f drnproyidingyh ghoseside campoitiiamcdypriiisgs mbaudigsitibd and

%If%é,cos(ieede conmposition in a solvent conprising: (i) a
W% of a |ower alcohol (e.g., a Cl-C3 al cohol) and

vat er ,(bPforfiiing a %ly@bﬁaé‘&ﬁuﬁ&‘m By HRYAing #hdEXYbdide 8thfosition in a
and water; and (¢) adding an antisolvent fo the
gblveok¢ateprisingai(i) amigturs oé p 1¢wgr dlephah(eagrpaifitl -Ehalcohel) and
efgtgrct}%{g t Q. %grusg it Ieast% a .@or.ti OE of t,hed '
YA 851HE PRIEF LA IV e ePSHF £HS LW 8% o1 ut i on

t her elqy) ddding AaritisBlweao e g?@byﬂé SSluGEHTOOsteS (8)In bRl @inount
is enriched i n rebaudi oside A 45. The nethod of claim

Ahat iy effeqtive te eppse iatleagf apnstien apthgpteviagiderte coxséallizryfremethe
S RE BRI SYEPA ACO A AR o s e
finrdtaediosidep.i sing the steps of: (e) formng a
0 yoose S LR s R L0, Steet, S acse! e
to G @) £RbPdriNHe VRYiGed M side composition from the glycoside
solution of step (c).

46. The method of claim 45, further comprising the steps of:

(e) forming a glycoside solution by dissolving the sweet glycoside
composition of step (d) in a solvent comprising a C1 to C3 alcohol and water; and

(f) adding an antisolvent to the glycoside solution of step (¢) in an amount
that is effective to crystallize at least a portion of the rebaudioside A from the
glycoside solution in the form of a puriﬁed rebaudioside A composition.

47. A method of crystallizing stevioside using solvent/antisolvent
crystallization, the method comprising the steps of:

(a) providing a glycoside composition comprising rebaudioside A and
stevioside;

(b) forming a glycoside solution by dissolving the glycoside composition in a
solvent comprising (i) a mixture of a lower alcohol (e.g., a C1-C3 alcohol) and

water, or (ii) a mixture of a lower carboxylic acid and water; and



(f) adding an antisolvent to the glycoside solution of
step (e) in an anmount that is effective to crystallize
w@eoosegrst7 a portion of the rebaudi osi de A fronP€TES2008/000700
gl ycoside solution in the formof a purified
r ebaudi osi de A conposition. 47. A nethod of

cryat et PORR AR SRR 8 elBiedR EPRGoF L @R )R g amount

(that ipeffedttliend causelay fast adporﬁ@ﬁmmetslt@nos@mrdrwmgze from the
r ebaudi osi de A and stevi osi deﬁ@é form ng a glycoside
$F

sglyeasidsrsobifionitkereby farminge pu vesideapstiltion in a

sol vengq, CO X

o g 8RR ablbst b Gplorfri flballsdaR A and
afebaadxmwmmbhxexw iem(ﬁz@iad lcakch p@tien of iedebgudasittieny fiin the
antlsolvent to the glycoside solution of step (b) in
avlidieempesitingtthe megh Wisineshe Be 0kt | oast a

porti 4. 142

al ycos@) glf (Pﬁ% ?%ﬁl‘@ ﬁer bsyIB {)érbrr%xﬁlgggls o &4{68@&&%6 D; and
st evi o) dasliny gteadolid4dith ACTeChaldohd] taacrhovegatdeasod partion of the

t co ses r.ebaudi osi de A and rebaudi oside D in
S@’rd“i’ gg)erlér%\%th&tsorg&QWPQSIBBPtl on of the rebaudioside
D fromg he ”Pl‘Pé ethod '@Q%ﬁ%'&nwhﬁzﬁ% fRidee3 %@UBBBI RisB@cted from

the steps of: (a) providing a solid conmprising
rtbbgcmhpwndamfg dMemwhdudhmmIMdmromnbl (b) washing the

;glr It :j P&ég@!ﬁ |C ét %h%r%gr?ﬁ\ﬁteﬁglt ggla?cd)ﬁuolais methanol.

conposi t| on 49 The nmet hod of claim48, wherein the
Cl-C3 al cohol is selected fromthe group consisting of
met hanol , et hanol, and propanol. 50. The nethod of
claim 48, wherein the Cl-C3 al cohol is nethanol.



