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--1-- 0 METHOD OF PRODUCI NG PURI FI ED REBAUDI CSI DE A
COWVPCSI TI ON CROSS- REFERNCE TO RELATED APPLI CATI ONS
5The present patent Applicatipn-clains benefit from
United States Provisional Patent Application having
serial nunber 60/881, 798, filed on January 22, 2007,
titled METHOD OF PRODUCI NG PURI FI ED REBAUDI CSI DE A
COVPCS| MENFOBSORP RODUGN GIWU R YB\REBAUDIOSIDE A
CRYSTALLI ZATI ON, and United States Provisional Patent
Appl i cation having seri SOMERMTIGN 008, 163, filed 10
on Decenber 19, 2007, titled METHOD OF PRODUCI NG
PURI FI ED REBAUDI OSI DE A COWVPCSI TI ONS USI NG

SOLVENT/ AKRGSS-HINERNCIT RO REANTID ARHLIOCATIHONS

invention relates to the ur|f| ati on. of dio e .
A f r omd RerRigRent RRishtApplicatign ¢ wgls;aea t fegrp néteag Zér%lﬁlonal
i”fﬁdt%}ﬂ é%??ﬂa%fbﬁq’lﬁ@ﬁig%%é(l%&? ¥6/s8! b9g FH1EPn %udﬁizm ©do7,

e speC| es Stevia
rtitled METHOLY OBtPé{@DbICINﬁ}d%U]bEéEDtH@ISUQI@SIDbA

AR R SO O SOTSRPEASSSRu7ATHN

SWERld ﬁé%&?fdvﬁs@&lawat&tep(%ﬁwfah@ﬁ hiaNE sl Bithbél61818,163, filed
non-cal ori ¢ sweet eners weet 1]%808' des that nm be

et Deastmber 19,200%: @lddMEAEIQIY ©F FeOBDUCINELRUBIIES

A HEIERTSE A Eoest oy VERRY SRR oL veNT

S@IQYS@ALLMAwnsNdeS and sterebins. Rebaudi osi de Ais
the sweetest tasti ng of the qglycosides of Stevia,

havi ng 25roughly 250-450 ti he sweet ness of
sucro . |
hat r AR ke AR R bl AEREH PRIy £ECRRMe
nafracia bbb the plansetenebsudienauseg ofl vértantiswanabilystallization as
sv%ét nes Ofl l'e, regulatory approvals, custoner
aHH%I mnimal bitter aftertaste.
Vari ous rret hods have begndQRAENDf or the
purification of rebaudi 8Side A 30from crude
r ebauditesipadesiSievintabmidinpat Sy via " Exasrbaen e Sﬂbysatrfefse

S»Fé g’ géb%@ llﬁ ggsfﬁl\rg’%a&g ]da\éez}%?{aerﬁ gfrg{}a gg&%&igﬁg Purﬁﬁcahlon of certain

%Edr&]Yy Stk gdviteb¥lyes i &dsafIStedat thethave lpotehﬁal%tnbﬁd:ah)rlc
--2-- " mxture of stevioside and rebaudi oside A s

@mep@ccred Swicorsly¢nsides thae max g cxtragtrd from Jpdg inglude the six
e%’arugc si”‘d%g (1Be;r%§ d1 Ydecxg %78 /Zs{aegg)g gﬁg{hggf&ﬁ)mﬂﬁﬁ 1‘glyc0s1de in
%txh@a@hoﬁﬂdﬂd @ﬁﬁtﬂim@@)l, delcé\md@ 51&1 aeatbwel y cr yst allized

fromthe sglution. 5Japanese Pat é 631735 %escr bes
2 ot HEAvaBfioBss Aele (he g coHisk i 1E gty abE0T aving
%)S%’Hl? 2§§r acghf%g ff}lleogv@ég{nes T&Ruﬁforsét OfHife lﬁfosfdlg§ iPis %@ﬁ&ﬁlly

o € t a tion of swee ycosi d
fagesed tthee r@faadioaide eﬁbmuhle aost cimlsaahle f@eso mdlhqn C'cﬂmc $w¢g§ﬁndrs

solution, of s t COSI d assed throu
TSHEUsB RIS FPHIGE PeRos e, reqliay Arprayaty Shbtcher
V@&ga@elmlﬁn%aaaﬁ& a%@h&ﬁ@t preferably methanol .
dly, the eluted 10 solution is concentrated and
dri ed Vanogls mtla)q:%mambgenn’ap@’rqdaibr thgtpugifigatsmerfuelaudioside A

| t f t but d t
et gnie et er BB Y BREE “Such as o

r ebaudi,psiedePdblicekish NBas&ml 45*Pf3pbﬁ§b nfthJAUH sepabiistevioside
No. 2006/ 0083838 (Jackson et al. ?orts a met hod of
iagdIrehaudipsidach pilvigh piniy and yzald bb §ry@ lixafipndn the method a
commerci ally 15avail abl e Stevia rebaudi ana starting

materi al. The nethod conprises: (1) an EtOH

formul ation stage to fornulate a sel ected EtOH

solvent, (2) a first reflux stage using the Stevia
starting material and optionally additional reflux

stages using retentate isolated froma refl uxed

m xture or a stirred wash m xture, (3) optionally, one
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10concentrating the filtrate by heating. Upon cooling
the solution, a second sweet gl ycoside conponent

preci pitates which can be recpvered. This second sweet
gl ycosi de conmponent is typically Rebaudioside A It
can be further purified by dissolving it in a

wat er - sol ubl e organi ¢ sol vent such as net hanol that

Nk neR boif efedokie aad tebatidiasidel ik eammavied froth th\ﬁle&t’es ahtietalks of
solution is heated, refluxed, and finally %gﬁ gSto
§SO

p?téw mltaadéma%rl‘géb@h@pw\ﬁ@é@mhw&% dae 66%‘15 Medan

h
A0 R i B LBl R R0 BBl

uipdrh kheasdlutival. crystalllzed SO|Id of desired purity is
obt ai ned. The net hod reports Rebaudi oside A puri

| evel slapfneypPatent eHldadH deseris gy pethed @%@wctnng %Nee¥ glycosides
Pat 7
PR e ol o PR Bl BosttjERPhRe fuid

Szfoﬁitioﬁi dfetvasidil poosides &b thé' lﬁevm mbe&éammpihmtd S&oh&b the liquid
steps of sequentially extracting plant materi al .

fohgionabisveshelosidhe BriveseldReugh e APRPYlaF BOROKS Fesiy yand'ls Suted
n I d

N AL RS ap D ace . o

viotthioa is eemantraed aehdriaif tolgigha povdary matdriel. Hhis protedure

gl ycosi des, an chr icall aratl

ﬁqy S o e O gL AaEe - T OB S A SIRESHR S e
sfleGRER BB BMYe £0! uMm having a packlng of an

ox gen-contai ning organic Statloniﬁ%ﬂ hase coval ently

bgndedJﬁhngmAlaﬂmatlmBnblwbmN@ 3 §%181(Jé01§a‘epsb%1t)
=
rﬁﬁ? ﬁlﬁa é’f‘sf’p?glﬁgtaﬁé?u% %re%? ?dj% eg‘élﬁ\%’er%?&hﬁefcw}y

| aREb1E BBt BBhuRINnd figrtiag eondias. OTFMeﬁiethoa QbinPrisdiatl) ahd&tOH
4,892,938 (G ovanetto) reports a nmethod for recovering .

sfp@nm@@@rd@ggq todmrailpied sslested E’f@ﬁe‘nl‘éﬂm &P) tipst {5tlyx stage Using
|
0 SH AR P B SARE A0 08 A SR
n@crmed ditontt £ rdfluand nixwora drengiered twisk ntistuad) Gt o;ﬁlﬁnﬂlyv,\/lonh or

stirring and subseq filtr tlon and, centri fugation.
A9TS SEREA 23¢h pazesy aa @5} AR EES AR W&ﬂa& H
“%Fdo@ﬁ{ﬂ&ﬁs fhaPLEALREL @.(a‘?it}L §te%’9ts@ddﬁ?§mlﬁbérlﬁp§@§cdﬁﬁ reflux stage is
filtration or centrifugation. This precipitate is
ttypasldaddet befors thestigey waslh stage twnamxnmlg@y pbihe rebgrdioside

oL BRI b e S D28 Gl Sy BERIPGG 55hra

(JP4Bab Fdrnf 2RO hldSsie R O golf/é}ft foih@eligaRveflyx §p(s). Typically,
rebaudi oside A fromthe | eaves of Stevia rebaudi ana

gharqﬂslx splvient is pumixture af ¢tbenal gndipiatea vadr abput 19 be &% by

onat qra sub t. (] it .
RPN P d ble perosing
G Bt ‘éﬁdﬂ?ﬁﬁﬁuy mr@fuetea at y tomidnane! of abbutl 89° Ttal 996 C for about
di scl osed that water _may be used as the initia

slohapenthe pediqd TEP@?@#Y p@duessIORYo pitrewate-solupjerebaudjoside A.
l'i qui a v,

prefeﬁggdbgg@§%3%§ J%@% ?%ﬁg%ééﬁﬁgﬁbﬁgﬁgeﬁﬁgf@?%ﬁ?aﬂ%
tseledted 3tvoanglatosities fiohi the Stdvén rebefdnneplattilndhesepomert method,

i s an al kanol haV|n fron11 4 carbon atons
SHEF OHAF I RPIERG B B YEPAnAHY A PRARSAL fo obtain

ARG &t écﬁ’l?bd}l@nts 2096404 %&%%&3&3 &l %Atk plant BRR%GTE to
a process for recovering Sweet glycdsides from Stevia
rexbractdinzagaeqisdiguichafwidnadontaliieg drikatsveastiglyovsddasely using a
| eaves are treated with water in the presence of a
pecti nase, cellul ase, and al pha-anyl ase. The use of
such enzynmes is reported to considerably increase the
extraction rate and facilitates the next stages of
purification. The resulting extract is 20purified

using treatnment with cal ci um hydroxi de and
ultrafiltration. The perneate is passed through the
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r ebaudi osi de A; and one or nore of rebaudi oside B

r ebaudi osi de C, rebaudi oside D, rePaudioside E

r ebaudi osi de F, stevioside,--ahd- dul coside; 30(b)
form ng a glycoside solution by dissolving the Stevia
starting conposition in a solvent conprising: (i) a

m xture of a | ower alcohol (e.g., a C1-C3 --6--

adeciohof ipn @rchanpd RKsinsdlie ifripfue Aombween gycosides droseparated from

carboxylic acjd cet d

(tBS RS weaalyswf%wb@ﬁm %ih@% y@@g et Eotdes,

S\Lﬁ@h G cérﬁalﬁq ﬁﬂﬁﬂ&t arteriﬁéb d1§so?\feﬁq{i %'Wa@erts%llﬁ)%'&%aﬁta solvent
east "a portion of the rebaudioside Ato crystallize

fsuolmﬁaﬂhydrcglls yotisdndbtosformtaisohution. The sélotion tsfreféuxed and is

i ed rebaudi pside A sition h ng
B0l R e i e e ERR e g e Elposiae
|J&n{ﬁﬁ¥nte%f%ﬁ'1§®mcﬁlly Sheididec on wleresdwrdd EBgﬁltratlon and may be
conposition conpri ses about 40@6m5|ght or greater

rfettherdivoidied by Ahe othoddasepibed fartike gricoudeemaponstr t i ng
0%
i LT S T R S R

rah ¥ dindisdr &Ratld to obtain alde€orl @S pleosd@sdmp@ent by
conposition is dissolved in a solvent conposition

conprntating thei filtrate iy heating. §poa crelirg thﬁlsel&ﬂe% ggcqpd swget

%) éogldg%o g) %11?%)} %te }ﬁgh ca?lrbe(ﬂe&ave?edmfﬁfs%E&)ngfsv@et
WeY car Xyl ACH g., acetic acid) and water;

| dhy s idie rcoimpohent 8 @phie Rsbajxdmsui@p@)slt barolm ﬁlEhamgniré'Eddl‘y

useful | ower alcoholf |nclud nmet h noI %ﬁﬁﬁ 1
M‘ﬁﬁ g 1t erha Wla@ﬁ -salyblegrganic ﬁq ﬁgcf as rpﬁt gnat may optlona y
shes Q?Iﬁ%l? FmBHI?t (ﬁ%a\(é:%nfh&m i hefte§ QB ed s dBeinally cooled

m xture o wer al cohol and water, wherein the | ower
ab podeifitaeothe senond ewpeti gpwsiab campaEd aba highert purgs The

wei ght of the sol vent i.on

oS bt e Yo BB B SBiAab R tast e op renead
Si?lltﬂ’ﬁ FilhalC@YRATEAd Qlid JfAedibdgeiplsadbyaifeth OlieRdthod tehbrts
sol vent conposition 20 conprises about 50% wei ght

ebandibsidnd BTy leaelsiof dQke @rareaterss| Fpemer gedposi tion of
alo c er
may ands: DCRTN S (BuPrye RG] fishfh) piRRsvE!
GadRexiy dﬁer@éﬂcﬂglyﬁoslde@ ifioad ih)é Wv&ﬁ;@lbtzudzﬁnﬁplaﬁﬂﬁﬂﬁ:tprocess
rang |n% from about 30% wei ght to about . 90%
tineudgsithe SteRs elyppaeentiplly p¥EAsERg plapt ﬁlﬁteéﬁ%w% m?ﬁ%gphfgm of

[
(BIEHRY ol i) MBI A Ancl s VIR ERL o, IR Ere it a liquid
ichrcmatagrapm: sqmmpamg)fftha)gﬂyatmﬂfs Ho%heveivighta seeondisolyent of

jgg%p\l\ﬁi@r? gﬁgtg%:éfg yc?_ t er %%Hgﬁqgéggamgaﬁgep%mmg the extracted
? %%Qﬂ.ﬂb?ﬁl\froﬁﬁ% tthe%?bﬁWatlﬂﬁlcﬁﬂirHﬂhio‘gﬁa)ﬁh& leBlubnnRYirddea

e gl ycosi e starting conposition is typically
diaslsiog vé€an Oxygeheosainienorganigstsioniyphass @v@kﬁrndheb@nd@d

sol ution co ri.s 5% t 0 %
bl = SR atoy Prudnazast siohb HsAoehlfo itled it
@Q%ehpof%%tty RVaR B theef thithsT tsofiNeslvaR BROBWet than that of
For exanpl e,  an exenplary gl ycoside solution conprises

abb$@0@b$@vvé4ght di ssol ved gl ycoside starting

conpo nd 9

wher e sort SBo 872 @SB ep3B LR HITERS 1R
afdicyhiry E‘roﬁo&ﬁé@plgﬁﬂmﬁf:nzﬂhﬁS&@ld/@ﬁbudmmﬂﬂsm&mdbly elx&actlon and
water. After dissolving. the coside startin

PoRpeatian. dm axiagtie OE@Wé o Qe igvatept ég%raftr?t\%ﬁ from
anmount of an antisolvent is added to the glycoside
solution in order to initiate crystallization of the
rebaudi osi de A. The antisol vent functions to change

the equilibriumsolubility of rebaudioside Ain the
resulting solution such that the rebaudi oside A
concentration is supersaturated (i.e., is above its
solubility Iimt). Because the rebaudi oside A is above
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crystallization decreases as the purity of the

r ebaudi osi de A starting conposition increases. For
exanple, if the starting combsiti®on is relatively
pure (e.g., 80% Rob. A) in rebaudi oside A,
crystallization may take |l ess than 1 hour. In many
enbodi nents, crystallization takes about 1 to 4 hours.
S8binaempénttirald dboat 6D7C withetipiig dndetibseghentdiltosti aheand
can be recovered using known techni gues

uc as
foenirugation. bis extradt is tigped wikh caleiugy h xdé%a ‘*Qlerqlwen a

|
Bﬁ%&l{)ﬂtagglsbo%l?@ﬂ\aﬁl nfng%lsﬁ]fqgﬂf?%c%e o:f c@?fﬁfﬁgﬁﬁtﬁﬁ ;Tg?? reci tatée is
rtaetatﬁnmlth ) str@tgﬂuaammc ibm emhalygeemfhn dindeubssquentig vmsh ebwdakly

the inyention p éodug g eESiofled 10 rebaudi osi de A
391 ¥ BRSSP padbdigdy it 909% wei ght or greater

r ebaudir s pgleniNo. f4%8268§8@u@ol ts A2FetME BRthedecovery of
greater rebaudi oside A about 9 @6m5|?ht or greater,

abiwmil@mm;ﬁnghthe deavgy eb¥reriq rauudisnaplass. dﬁmlmugﬁpatmn is

HeERE o Rl bt ehiy P boREa SRR okl pmetion

AyvigtoWRes hid ARSnJ! B@%né(ﬁm 1 863 8RB caAbSs, pRIfEHBly Aiethanol. It is
15| ess rebaudi osi de for exanple, about 2% wei ght or

Iaé®sdl$¢‘é<b?@d ¢ha svatrs nRydre ushd a¢ thegpitial sghtenp thaipprgterred solvent at
S n t

age (I)Sné ld B%lgglk%}gepl %V?@f%?fgggt& d4s%a§ cgm at{)A?ﬁg hﬁfé—: p%fe}rgc?
csemaﬂ%bwems ah hfdanelopingsfesm o Gtcaflfinvdrgd) twidle thepeferred
rebaudi osi.de D, for exanple, about 0.5% or |ess
b sl ieen abkanph bayinadom bisef Sarben piop ! gBhenall migor
%H%dagqﬁwm&yplcally depend upon the anmount of 20t hese
materials present in the initial feed materia
AI so [U.8vPaied Appleatiet NodZ(l@ﬁ/O/]/aéIﬁ?r@mlmlet dl. )tlhmrts a process

ri ses rebaudi osi de a 0Si e Din
67 e a0 RO oR GPE U6 A SO PTG B dried
Ta0@ BoiviEred Malvels HLARARH Wil watdF (HEhRAChcE QR pk&tinale, CBRulase,
steps of: (a) providing a solid conprising

ragd ahﬁa@mydi@eﬂ leneseroé segivinggindeismeparted to pnsidesahin dnarense the

66*,@%%1 rate aflﬂ géchétggcg? o%exgga%s:s of uﬁ a\éueoélgffhé Fe%&lttlng extract is

GRABES Lkihg freatleanPith $alefuns By AEKRIdS ahcﬂl alttadi®trdtioh. TRSpermeate is
al cohol s such as nethanol, ethanol, and propapol. In

paspd dirpbeh whesoBmimpackedyithibentopis and RRACFFALeh® syrup State

R i P B 06 5 PESERETALSE o

pebdudiosidt oy frombraediivsired @ hé\reh’ayélt)akis Apwishl highdpubniyy is obtained
crystallization fronkgﬁsolve et hanol / wat er usi ng

RELT RN GGe CE b 3P uBHt oL el o
l'i ght gﬂgc AR, S'Q?QQOQKu{O%W% ?Fépgﬁs ﬁpﬁfc’égﬁk the extraction

produce y crystallization froma solvent of
eff bawa|compbendsisim §ravit teaomdiares Bereni gt ¢ e extraction,

Al |.PT The inventio | des met hod
St p mase ber e THEP St ot Ramius L gmes
Rt 0 P08t ﬂ?ef&ﬁbl&hﬁpfent‘{&ﬁhéﬁ%téw rﬁ@rdmﬁldn% REINBIcRurify
hi ghl'y pure rebaudiosi de A conpositions that are

stlun ¢>a1tak:ta Pasfitgiondabpul t@f&m?é@m léwed by eatiofiltzatipn. The filtration

Prﬁseare 8‘2\%&3 etd :%ﬁ gﬁﬁnﬁgz%g efﬁechveay P}fﬁl% swiggtgco%lpounds
The | MR thEHhiqHed WdRR tRod¥atiatbdah Jasankdeyublication Nos.
rebaudi oside A froma m xture 10of glycosides. The

$61 WG 4c o 8% 20h 23 Uk %5®214§%§55mﬂéd iteiAfgomoto Company,
gl ycosi de starting conposition conprising:

rebaudi osi de A, and one or nore of rebaudi oside B

r ebaudi osi de C, rebaudi oside D, rebaudi oside E

r ebaudi osi de F, stevioside, and dul coside; 15(b)

form ng a glycoside solution by dissolving the

gl ycoside starting conposition in a solvent conprising
a mxture of: (i) a lower alcohol (e.g., a d to C3
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rebaudi osi de F. Typical starting conpositions

conprise, for exanple, up to about 8% wei ght

rebaudi osi de B, up to about--19% we$ ght rebaudi osi de C,
up to about 2% wei ght rebaudi oside F, up to about 1%

wei ght dul cosi de, and up to about 4% wei ght

r ebaudi osi de D. Rebaudi oside E may al so be present in
tihe, Aidan Ohii@s€ PulRation Mo, 134388y assiagd e Slailin Sthea Rebinaiium

of the invention may be used to _purify re_baudl,osi de A
fSugar.st WIQ03A 3edmpolisdlosshiherysaof & Bigd Btepyty, Puting fptor-stator

I f E0S] . I e :
LR i pRERHE RS paRcies yREUENTER, Sacthiel iy O oPhapid
r@bitg basipitatidh inderysthidivationg conposi tions having | ess

t han about 60% wei ght . audi osi de A, for, exanpl.e,

about ERYHALBLHE Gﬁa)é[?\?’gﬁ GARnGUes &H‘a Wg}oﬂlé ?%(Plgﬁ.fylgg ep
(Baudioside A floth $06iaTBbARELART(“$b6a*NY 8Bi#eAN T4 PAticular a method
starting conposition is dissolved’in a solvent )
cthaposy bé amducted ateont termperatnre withbutt the needTipphegding ypr cooling
the starti ngﬁcon\{)osht i.on. icf added to the sol vent
HTRS 9& FRFTEH U SHEN PG Et*SEStposi tion is stirred in
order to 25cause the stargymovARWOSition to dissolve

in the solvent conposition. The starting conposition
may belleddeention provadesohetbeds afpmpng rebgudipsige A from a mixture

DL P U oy P 0B

shaidveR@orcaROS UL fod Prapsritl Bighlyude tabatidiosid® Ausnipositions from
conposi tion at approxjmately roaomtenperature, for
@(&%p?’é‘,’la s98UE cPonRostigng Hghare sypieally) qonﬁléeréggl&owre{ Win

¢ = iy . _

ooy EERRE Lot R Ry P b liE S Wi are
dissfd byhagcdlbéc svaetdrienginedihhosi dhemableFompesitingd |ichtakéood,
sol vent conposition . o--11-- bﬁ PFated to a

tREVEEESS DICEICEn gAY PR3P EBYD: eI about 70 C

mor e t YRlandlobdust2RbaEe EnBSAIARAM! thEhdthddofahoHverifbrmay be
Usef ul sol vgnt conposi tions conpri se: (hl ) a m xture of
aonduwted edtivelhial of meag roona te@ipeGBuLs| veidtoulk theased fitcaergyor

ij) .a mxt f.a | baxyl i ter.
Selehsir BRShiney bR R e op G S48 aRFERaRE miRlcagine
3RGerRioR B kot (r&pﬂre,chfbmzﬂb%lﬁplﬁl@ ksepifdtions i 64810l provide high

M xtures of two or nore alcohols and water may al so be
umeidy rebaudieside Arpontropitians kpwews) ipspme cahodEnintyef the

conpri se t 9 i ght g 1.0

IO s B TR YRR onb O RRESE T Hianl1h oBHE and
Wit @hronkasgepltia colnenn epadativeinghitierab putiéy the rstentlioside A
conposition. More typi(gal ly, the 10 sol vent

CORPOSITION Ehadeinsa degedisyelofM¥ei ght to about 70%
wei ght : S st to about 70%
wei ghtTﬂ&qﬁgﬁ?@{)ﬁmE%Vr?ng? s&g%%:gmégfﬂg t he sol vent
conpogh} promidogpglysesdeadiating 408 poriightomprisimut 60%

wei ght | ower, al cogjgl and about 40% wei ght to about 60%
wei ght wat dFP2UGIosidsdi an8504 wei ght to about 55% wei ght

| over al cohple RRthr&BPHbadkRsiNER HbalRoARO0! rebMidshde D,

wei ght water. In an exenpl ary enbodinent, the starting
conposi t i orrcbadjsideds reirudiosBiodh wevighide candatubiosiad

about 50% wei ght, water. . . ampl e l. oner.

car box(g? f{)ém ad%lyf??é(feusc%utg’@eqyi %?sgg{f%g ﬁ]fegzer}’il% sv{g%]iné, and
RiopoSifibs if4 bélvalticBRripaking! gie;ra rhiQWeE ofalowd¥ MlcoBolaeigds C1-C3
may al so be used. Wen used as a solvent, the a | ower
carboxylic acid is typically present in an anount

rangi ng 20from about 30% wei ght to about 90% wei ght,
and the water is typically present in an anmount

rangi ng from about 10% wei ght to about 70% wei ght.
More typically, the a |l ower carboxylic acid is present
in an anount rangi ng from about 50% wei ght to about
90% wei ght, and the water is present in an anpunt
rangi ng from about 10% wei ght to about 50% weight. In
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25solution in an effective anmount to induce
crystallization of at |east a portion of the

rebaudi oside A that is presen-in Phe glycoside
conposition. The anpunt of antisolvent that is needed
may depend upon several factors including, for

exanpl e, the nake-up of the solvent conposition, the
cAEq8) dndovat@f ot (i@ ashiaturé ofa hedee cabbxylidweidfgirdcend acid) and
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crystallization decreases as the purity of the rebaudioside A starting composition
increases. For example, if the starting composition is relatively pure (e.g., 80% Reb.
A) in rebaudioside A, crystallization may take less than 1 hour. In many
embodiments, crystallization takes about 1 to 4 hours.

After crystallization, the purified rebaudioside A can be recovered using
known techniques such as filtration or centrifugation. After recovery, the purified
rebaudioside A crystals can be further purified by washing with a lower alcohol, for
example, methanol or ethanol.

In many embodiments, the method of the invention produces purified
rebaudioside A compositions that comprise about 90% weight or greater
rebaudioside A, for example, about 95% weight or greater rebaudioside A, about
96% weight or greater, about 97% weight or greater, or about 98.5% weight or
greater rebaudioside A. In many embodiments, the method of the invention
produces purified rebaudioside A compositions that comprise about 2.5% weight or
less rebaudioside B, for example, about 2% weight or less rebaudioside B or about
1% weight or less rebaudioside B. In many embodiments, the method of the
invention produces purified rebaudioside A compositions that comprises about 1%
weight or less rebaudioside D, for example, about 0.5% or less rebaudioside D. The
final levels of rebaudioside A, B, and D will typically depend upon the amount of
these materials present in the initial feed material.

Also provided is a method of washing a solid that 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.

BRIEF DESCRIPTION OF THE FIGURES
FIG. 1 is an X-ray diffraction pattern for rebaudioside A crystals produced

by crystallization from a solvent of ethanol/water using methanol as the antisolvent.
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Reb. FHcAhv&AidR ﬁor&\/ﬁeﬂac}nethod of purifying rebaudioside A from a mixture

of glycosides. The method comprises the steps of:

(a) providing a glycoside starting composition comprising:

rebaudioside A; and
one or more of rebaudioside B, rebaudioside C, rebaudioside D,
rebaudioside E, rebaudioside F, stevioside, and dulcoside;

(b) forming a glycoside solution by dissolving the glycoside starting
composition in a solvent comprising a mixture of: (i) a lower alcohol (e.g., a Cl to
C3 alcohol) and water, or (ii) a lower carboxylic acid (e.g., acetic acid) and water;
and

(¢) 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,
adsorbents and/or solvent extraction), and may optionally include ash removal by
means of ion-exchange. Following this, further purification may be accomplished

by selective adsorption, solvent treatment, or a combination. Finally, the starting
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material may be purified by crystallization and dried. Useful starting compositions
comprise rebaudioside A and also comprise one or more other glycosides such as
rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E, rebaudioside F,
stevioside, and dulcoside.

In many embodiments the starting compositions comprise about 40% weight
or greater rebaudioside A, for example, about 40% to about 95% weight
rebaudioside A. Stevioside is also typically present in the staring composition. In
some embodiments, stevioside is present up to about 40% weight of the starting
composition. Other glycosides that might be present in the starting composition
include, for example, rebaudioside B, rebaudioside C, rebaudioside D, and
rebaudioside F. Typical starting compositions comprise, for example, up to about
8% weight rebaudioside B, up to about 10% weight rebaudioside C, up to about 2%
weight rebaudioside F, up to about 1% weight dulcoside, and up to about 4% weight
rebaudioside D. Rebaudioside E may also be present in the starting composition.

Advantageously, the method of the invention may be used to purify
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
the invention to slightly heat the solvent composition somewhat in order to assist

with dissolving the starting composition. For example, the solvent composition may
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be heated to a temperature ranging from about 20° C to about 70° C, more typically

ranging from about 60° C to about 70° C.

Useful solvent compositions comprise: (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.
Examples of lower alcohols include methanol, ethanol, and propanol (e.g., n-
propanol and i-propanol). Mixtures of two or more alcohols and water may also be
used. In many embodiments the solvent composition comprises about 20% weight
to about 80% weight lower alcohol and about 20% weight to about 80% weight
water, based on the total weight of the solvent composition. More typically, the
solvent composition comprises about 30% weight to about 70% weight lower
alcohol and about 30% weight to about 70% weight water. In exemplary
embodiments, the solvent composition comprises about 40% weight to about 60%
weight lower alcohol and about 40% weight to about 60% weight water, or about
45% weight to about 55% weight lower alcohol and about 45% weight to about 55%
weight water. In an exemplary embodiment, the starting composition comprises
about 50% weight ethanol and about 50% weight water.

Examples of lower carboxylic acids include acetic acid, formic acid, and
propionic acid although other lower carboxylic acids may also be used. When used
as a solvent, the a lower carboxylic acid is typically present in an amount 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.

Upon dissolving the starting composition in the solvent composition the

resulting glycoside solution typically comprises about 15% weight to about 50%
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weight dissolved solids of the starting composition and about 50% to about 85%
weight solvent. In some embodiments, the glycoside solution comprises about 30%
weight to about 50% weight dissolved solids and about 50% weight to about 70%
weight solvent.

Step (c):

After forming the glycoside solution, an effective amount of an antisolvent is
then added to the glycoside solution in order to induce crystallization of
rebaudioside A. Upon addition of an effective amount of the antisolvent, the
resulting glycoside solution (including the antisolvent) exceeds the solubility limit of
rebaudioside A thereby causing rebaudioside A to crystallize from the glycoside
solution. Since the other glycosides that may be present in the glycoside solution
remain below their solubility limit, rebaudioside A crystallizes preferentially from
the solution.

Useful antisolvents include materials that are effective in modifying the
solubility limit of rebaudioside A in the glycoside solution. More particularly, an
effective antisolvent is both miscible in the glycoside solution and capable of
decreasing the solvating power of the water by lowering the dielectric constant of
the solution. Typically, the antisolvents are liquids that are water-miscible and are
typically less polar than water. Representative examples of antisolvents include
lower alcohols (e.g., C1 to C3 alcohols) such as methanol, ethanol, and propanol (n-
propanol and i-propanol). Also useful 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 present in the glycoside composition. The amount of
antisolvent that is needed may depend upon several factors including, 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
temperature. Typically, the mass of the antisolvent that is added relative to the

mass of solvent in the glycoside solution ranges from about 0.5:1 to about 9:1.
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More typically, the mass of antisolvent relative to the mass of glycoside solution
ranges from about 2:1 to about 3:1.

Crystallization of the rebaudioside A may be conducted using either a batch
crystallization process or a continuous crystallization process. In a batch process,
the starting composition, solvent, and antisolvent are all added to a single container
where crystallization occurs. After the crystals are harvested the process can be
repeated. In continuous crystallization, a mixture of feed glycosides is dissolved in a
solvent solution. The resulting mixture is pumped continuously into a crystallization
vessel. At the same time, the antisolvent is pumped into the crystallization vessel in
an amount that will result in the desired final antisolvent concentration when mixed
with the solvent and solute mixture. Crystallization occurs in this vessel, which is
typically at a higher rate than in a batch vessel due to the continual presence of seed
crystals. The product slurry is continuously pumped out of the vessel at a rate equal
to the sum of the solvent and antisolvent inflows, thus maintaining a constant
volume in the crystallizer. The product slurry is filtered or centrifuged, and then
dried to provide a final product. Solvents used in the process may be recovered by
distillation. Dissolved solute at the end of crystallization can be recovered and
either recycled to feed or used separately.

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.
After addition of the antisolvent, the resulting glycoside solution is allowed to

allowed to stand, with mild to moderate agitation, at approximately room
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temperature so that the rebaudioside A crystallizes from the glycoside solution.
Typically, the rebaudioside A crystallizes within about 24 hours after the addition of
the antisolvent. The rate of crystallization typically decreases as the purity of the
rebaudioside A starting material decreases.

In some embodiments, the method of the invention further includes the step
of cooling the glycoside solution in order to promote crystallization of the
rebaudioside A from the glycoside solution. The glycoside solution may be cooled
prior to addition of the antisolvent, simultaneous with the addition of the antisolvent,
or subsequent to the addition of the antisolvent. Combinations of the foregoing may
also be practiced. The glycoside solution may be cooled to any temperature useful
to promote crystallization of the rebaudioside A. In some embodiments, the
glycoside solution is cooled to a temperature of about 0° C to about -10° C. The rate
of cooling may be any useful rate, but typically ranges from about 1° C/minute to
about 5° C/minute.

In some embodiments, the solution is seeded in order to promote
crystallization and to enhance purity of the crystallized rebaudioside A. Seeding is
typically accomplished by adding a small amount of highly pure rebaudioside A
(e.g., about 0.2% to about 10% weight seed loading based on total mass) to the
solution.

After crystallization, the purified rebaudioside A can be removed by
filtration using well-known techniques and materials. In some embodiments, the
purified rebaudioside A crystals are washed using a lower alcohol (e.g., a Cl 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

remove undesirable glycoside (e.g., remove Reb. B and Reb. D from the Reb. A

crystals).



10

15

20

25

30
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als but did not result in crystallization in the
she purifigd ebsidiesidofsomipositers conpites ebout 98 SOghion Aesr

Reb. A stayti osi.tions. 15 ddi ti,onal ume
GrouteEt h RS 0% ts Bsrlet g Bl oo, ons
RInSRAL BN, TR & ¥daas ARG IBeD coipsdiBert ¢dtgprises about 2.5%
conpositions. The additional volunme of ethanol

aﬂftiglggllr\l@ﬁ ﬁet@aldi@éide & prebaut P ¥aveight erdessaebpudiogidefl Tgmany
the t ' ) "
i OB SR LB e 120 v

18 lesls reladReide ngs)t‘ albdr:jt D% onrigho oplessrebaudiaside D It wany
sanpl es prepared_with 40% Reb. A The additi onal 0
eanhademestts. it prHind rﬁ?ﬁ‘%@‘@!‘@e’% LORBORMERN QTS L 0:184

t&e'gﬁ%‘fﬁ sF@te@lo'sid%hree sanpl es prepared with 40% Reb. A
and=in all three sanpl es prepared with 60% Reb. A

Fol | oViileguteifigd retlabdivsikle @ncdanosgming of tdrednveatien £inl bevsed as a

and the resulti filter cake re shed with 2
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gl ycosi de conposition. The results are reported in
TABEENS"). MBEEIR dvstswepianér-is sl tusethorbizis spegifiq tgste

I?:»ergﬁlesAar\lq/grl &y%élalcprogérﬁgs'. 358}? 'sweAéteners include conventional

sweeteners (cane sugar, beet sugar, honey, syrups, and other "natural” sweeteners)
and high-intensity sweeteners (cyclamates, saccharin, sucralose, aspartame, Stevia,
and other chemically produced and/or natural high-intensity sweeteners).

Also provided is 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 as a starting

material in the above-described process in order to form purified rebaudioside A

compositions.
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Reb. B Rebh. C Reb. F OGher 70 RASO 2 ws EtOH 2 wts
EtOH 50.1 55.8 0.1 0.0 98.3 1.4 0.00.20.0 46.0
51.3 0.1 0.0 98.4 1.4 0.0 0-160-0 “ 46.9 52.6 0.1 0.0
98.9 1.0

In many embodiments, the method of precipitating stevioside by
solvent/antisolvent crystallization comprises the steps of:

(a) providing a glycoside composition comprising rebaudioside A and
stevioside (other glycosides are also typically present);

(b) forming a glycoside solution by dissolving the glycoside composition in a
solvent comprising a lower alcohol (e.g., a C1 to C3 alcohol and water); and

(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 stevioside to crystallize from the
glycoside solution thereby forming a glycoside composition that is enriched in
rebaudioside A relative to the glycoside solution of step (b).

In some embodiments, the method may further comprise the steps of:

(d) filtering the crystallized stevioside and recovering a composition enriched
in rebaudioside A from the glycoside solution of step (c);

() forming a second glycoside solution by dissolving the enriched glycoside
composition of step (d) in a solvent comprising a lower alcohol (e.g., a C1 to C3
alcohol) and water; and

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

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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2 0.3 0.10.097.71.80.1

0.0 70 RABO 2 wts MeOH 2 wts EtOH 38.1 42.0
9 1 0 0.
- 0.0 97.6-178-0.2 0.2 0.0 70

TABLE 1

Material | Dulc. Stev. Reb. A | Reb.B | Reb.C | Reb.F | Reb.D
(%) (%) (%) (%) (%) (%) (%)

59RA40 | 0.6 39.1 44.4 1.0 10.0 1.8 3.1

58 RA60 | 0.6 29.7 56.6 1.5 7.6 1.5 2.5

26 RA80 | 0.2 9.3 79.2 3.6 34 1.0 3.2

70 RA80 | 0.1 2.6 86.5 8.1 1.2 1.2 0.4
RA 20 1.6 74.1 16.0 0.0 7.0 0.7 0.6
EXAMPLE 1

First, the starting composition 70 RA80 (see, TABLE 1) was dissolved at
30% weight in a solvent composition comprising 50% weight ethanol and 50%
weight water. The resulting solution was allowed to equilibrate overnight at room
temperature. Following equilibration the antisolvent methanol was added to the
sweet glycoside composition in the amount shown in TABLE 2 in order to provoke
crystallization. After the addition of the antisolvent, crystallization was allowed to
progress at room temperature overnight. Following crystallization the solutions
were filtered and the resulting filter cake was washed with 2 weights of ethanol.
The filter cakes and the supernatant samples were then dried and the dried cakes
were analyzed by HPLC to determine glycoside composition. The results are

reported in TABLE 2.
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RA60 3 ws EtOH 2 Ms EtOH 57.7 62.7 0.4 0.0 95.5 2.9
0.1 0.2 0.8 57.5 63.2 0.3 0.0 96 2.6 0.1 0.3 0.6
58.9 64.0 -- -- 70 RAGO 1I3-Ms MeOH 2 M5
TABLE 2
Mat. Anti- Wash Mass | Reb. A | Dulc.| Stev.| Reb. | Reb. | Reb. | Reb. Other
Solvent Yield | Yield | (%) | %) | A B | C F (%)
) | (%) ) | o0 | &) | o)
70 | 025wts. | 2wts. | 0.0 0.0 - - = = - - -
RA80 | MeOH | EtOH 4 00 — - - — - — -
0.0 0.0 - ~ = - - - -
70 | 050 wis. | 2wts. | 381 | 420 | 00 | 02 | 955 | 39 | 0.1 | 02 02
RA80 | MeOH | EtOH [ 5o 00 T 02 - — - - —
0.0 0.0 - 02 - - - - -
70 Twis. | 2wts. | 577 | 627 | 00 | 00 | 941 | 51 | 0.0 | 03 0.1
RA80 | MeOH | EtOH 3575 [632 | 00 | 00 | 950 | 43 | 00 | 03 0.1
589 | 640 | 00 | 01 | 941 | 50 | 00 | 03 03
70 Jwis. | 2wts. | 620 | 702 | 00 | 02 | 980 | 15 | 00 | 02 0.4
RA80 | MeOH | EtOH 67 [ 704 | 00 | 01 | 981 | 14 | 00 | 0.1 0.4
622 | 706 | 00 | 00 | 983 | 1.1 | 0.0 | 02 03
70 3wis, | 2wts. | 656 | 735 | 0.0 | 00 | 969 | 23 | 0.0 | 02 04
RA80 | MeOH | EtOH Mgq1 | 722 [ 00 | 00 | 974 | 1.9 | 0.0 | 02 0.4
647 | 732 | 00 | 00 | 979 | 1.6 | 00 | 02 0.4
70 Awis. | 2wts. | 642 | 722 | 00 | 00 | 973 | 21 | 00 | 02 0.4
RA80 | MeOH | EtOH 6435 [ 727 | 00 | 00 | 975 | 1.9 | 0.0 | 02 0.4
608 | 684 | 00 | 00 | 974 | 20 | 00 | 02 04

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

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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EtOH 62.0 70.2 0.2 0.0 97.5 1.4 0.1 0.3 0.4 62.1
70.4 0.3 0.097.81.10.20.30.3 5, 62.270.60.40.0
97.8 0.9 0.2 0.3 0.3 70 RAAO19-wts EtOH 65.6 73.5 --

cause crystallization to occur in any of the samples prepared with 40% Reb. A. The
additional volume of methanol antisolvent caused crystallization to occur in all three
samples prepared with 40% Reb. A and in all three samples prepared with 60% Reb.
A. Following crystallization the solutions were filtered and the resulting filter cake
were washed with 2 volumes of ethanol. The filter cakes were then dried and the
dried cakes were analyzed by HPLC to determine glycoside composition. The

results are reported in TABLE 3.

TABLE 3
Mat. Anti- Wash Mass | Reb. A | Dulc.| Stev.| Reb. | Reb. | Reb. | Reb. Other
solvent Yield Yield A B C F

70 2 wis 2wis | 501 | 558 | 01 | 00 | 983 | 14 | 00 | 02 0.0
RA80 | EOH | BtOH ["460 | 513 | 0.1 | 00 | 984 | 14 | 00 | 0.1 0.0
469 | 526 | 01 | 00 | 989 | 10 | 0.0 | 0.1 0.0
70 2 wis 2wis | 381 | 420 | 01 | 00 | 976 | 1.8 | 0.0 | 02 03
RA30 | MeOH | EtOH - ~ 01 | 00 | 977 | 18 | 0.1 | 02 0.1
- - 03 | 00 | 976 | 18 | 0.1 | 02 0.0
70 3 wis 2wis | 577 | 627 | 04 | 00 | 955 | 29 | 01 | 02 0.8
RA60 | EtOH | EtOH 73575 | 632 | 03 | 00 | 961 | 26 | 0.1 | 03 0.6
589 | 64.0 - ~ ~ - - - _
70 3 wis 2wts | 620 | 702 | 02 | 00 | 975 | 14 | 01 | 03 04
RA60 | MeOH | EtOH 37 [ 704 | 03 | 00 | 978 | 1.1 | 02 | 03 03
622 | 706 | 04 | 00 | 978 | 09 | 02 | 03 0.3
70 3 wis 656 | 73.5 - - - - — - -
RA40 EtOH 64.1 7.2 = - - - - = ~
64.7 | 732 ~ - = = - - —
70 3 wis 2vol | 642 | 722 | 03 | 00 | 981 | 06 | 02 | 04 04
RA40 | MeOH | EtOH [T¢45 | 727 | 02 | 00 | 982 | 06 | 02 | 0.5 03
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 produce 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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64.1 72.2 64.7 73.2 -- 70 RAA0 3 wts
MeOH 2 vol. EtOH 64.2 72.2 0.3 0.0098.1 0.6 0.2 0.4
--20--

enriched in Reb. A. The purity of the resulting crystals and filtrate are provided in
TABLE 4.

TABLE 4

Dulc Stev Reb. A | Reb. B | Reb. C | Reb. F | Other*
Crystals 0.0% 93.2% 3.9% 0.1% 0.5% 0.0% 2.2%

Filtrate 0.0% 29.8% 40.8% | 60.0% | 21.9% | 41% | 2.8%
* Other = sum of peaks between Reb. A and Reb. B which is believed to include Reb. D and

Steviolbioside.

EXAMPLE 4
A raw material of steviol glycosides containing about 60% by weight Reb A

was dissolved in a solvent containing 65% by weight ethanol and 35% by weight
water to produce a solution containing 56% by weight steviol glycosides. 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 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 glycosides. 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
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inventors expect those of skill to use such variations as appropriate, and intend to the
invention to be practiced otherwise than specifically described herein. Accordingly,
the invention includes all modifications and equivalents of the subject matter recited

in the claims as permitted by applicable law.
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7. The method of claim 1, wherein the solvent comprises about 30% to about
70% weight C1 to C3 alcohol and about 30% to about 70% weight water.
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