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EP 07425 066 Bl Descri ption Background of the Invention 5 1. Field of the
i nventien The present invention relates to a novel substance, a crystalline
2-0- a- D-gl ucopyranosyl -L-ascorbic, acid, and its preparation and uses. 10 2.
Description of the prior art L-AscoEBi0c#268B8B1whi ch has the cheni cal
structure shown by the formula [I]: 15 _

[err] is not synthesized in vivo in human, nmonkey and guinea pig, therefore
is listed aBesSHP¥sential nutritive elenent, i.e. vitanmn C. 30

L- Ascor bi c 8¢ d tak Rart, i.n sone physiological activities in vivo; for
exanpl e, mﬁ—k%—‘ﬂg&ﬁggeﬂ—g{—ron of proline and lysine which are necessary to
synt heS| ze Q(He‘daugglglrg&ngme mai n el ement of |iving connective tissues; the
oxi tat.i on-r n of cytochrone C wherein Fe+++ is- reduced into
Fe++ and i n HRE pleSaRY W@ﬁ&ﬁﬂﬁa’te@ttb @MoVél Rubsificsl BCHRAAR 2D-ByilicpyrirRsy!-l-B&oBic
are becauseyyy, bitflisprepartloA¥id Besii gni fi cant role in the maintenance and
pronoti on of health in Iivi ng body. 35 Scurvy has been known |ong as a
condi t i oRy dpldebdiptibalot hé pivet Of L-ascorbic acid, and is marked by weakness
of the skin, petechial henorrhage, ecchynosis, and henorrhages in the
gi ngi va and nasAsabic doi, phighias the shamicalstiiciure siewn brihatemeaitle of health, a _
recomended daily adm nistration (RDA) is established for L-ascorbic acid;
in particular, 60ng for adult mal e and SOEghfor adult fermal e. Nowadays the

use of Limscorbic acid is not limted to nO& which enrich vitanmin C as
an essential 40 nutritive elenent, but, i 8; endi ng in various
applications. Mre particularly, becaus&” e chem cal structure and
physjol ogical activities, L-ascorbig aci gNs useful as a souring agent,

r educt antb ant i oxi dant, bI eachi ng agew stabilizer in various chem cal
reagents,” foods and beverages; in phari ceutycals for susceptive di seases
such as preventive and renedy for virajl disexses, bacterial diseases and
mal i gnant tunmors; and further as a regsgta uv-absor bent and

mel ani n-formation inhibitor in coshi&’ics cI udi ng skin- 45 refining agent
and ski n-phi teni ng agent. The major dr awbdck of L-ascorbic acid is that it
readily | ooses the physiological activiti®s because of its direct reducing
.activity, poor stability and high susceptibility to oxidation. To stabilize
L- ascorbi ¢ ®ariofl synthesized 5@ igd) r Hughen, denkey adind \gaiseandig, Lthepsfare isbisted ae anl edsantiel mybritye
proposed. Felsment,anpitamin @2 di scl osed in Vitanmin, Vol.43, pp.205-209 (1971),
ibid., Vab.47 L-q:sporlléSsuﬂﬁl?es(pa@i@omea)hﬁlqlbapdnety@eﬁﬂ _Mitf@ma% i then bydespeylation of
No. 38, 158/ 7 Brolinelind dysimerivbish amyneceseary & synthesizeselegen e the maincRlemopls 9! dag connective
US- A- 3763008ssuess the odatiarsredustionaigantiensef qrisehsome Puberpip £e1"o s Repcedsistorfiply: and in the
Because of infeunpretentiationyig the insr Z;?wa%m&g B\ei,e TS‘P E‘EF&Ps@d’“‘W“ Siniavs aﬁ'gw&aﬂ‘da'g In
that the foFW?maI"G?ﬂa’B? a’!&‘rP’Qé‘Tq*I@} '"d‘t"“q oho+J r ich is
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th
I d 553"3%’@8”“ P te e‘jlg 71 r a s in frow. To
DBl %Z% n.c.,.afgé" ﬁ%ﬁ%g % 2 i o

- 2.

mal tose to istv«hﬂﬁ:h eﬂﬁcﬁ&t’cén@p C% an essential
gl ucosi de4§ ddf dﬁsvaﬁ'&ﬁ I3 bl&:ati@n IMoREC particBIgC ibBG@usACHH té thbomical
their Chem dfog\@@l chbit §’ LSd360ic fsNRefli Qs AUdoding| ablnt réductant] Sfi6xidafs -
obvious fr 0%& ﬁ &stébﬂizér [® valiBibodhEHial P&Tg&ftﬁ. fdothridCdbdrayes; i Prarmisebltcals ©r
Exanple 1, tige Ivéi ‘sdabésYSué}f ad préveativel GRS a8y fob virall fiedased] bacterisl fiisbase$ and malignant
L-ascor bi ¢ agrofs; addUiirthbrSasa0éducta, g absomenttah®mslaniraiommratiani idtititardt cosmetic® Bicluding skin-
Wi | e | shi deefifihg agent 2ld sii-writeningragdrapanese Pat ent Publ i cation No.5, 920/ 83 an
organi ¢ cheni cmb majoodreaimck of Laweitivemidiethatatoedully oekes the physiglogicabectivifiesbecaysecaf 1 ¢
aci d. These dieet iethaing 2elisitya pey stmwm-ghtsmmmmrowwoal | the D- gI ucoses are
bound in the [Trstdoflizeskrasgerbio acidsome gprechagde derivatives) of P propesed. For
deri vat i ves example, udisplasectin Mitanin, VeldB.(aRi2pRy200 (1971), ibid., Vo 47 pp. 267 (1 ) an Japa"ese
2, 3-di - O%[ Epteqt- @bmamo'mr?radﬁ P%‘I'QE“*’ ameﬂs &t Fascgebic ‘f%?'\é‘iﬂs'f'?ﬁr Us-A-3763000
expl anat i on °?JT?S|?‘?'T@S t01Jppapese i“Fﬂ"t liggtioNe. 38,19343
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or ganl c Chem)?:e glu os es as descnbed in the Japanese Patent Publication, for example, on the 2nd column lines
55 14-16; that the saccharide-transfer reaction from maltose to an a-glucosyl group is responsible for the
formation of glucosides; and that the glucosides exhibit a direct reducmg activity, their chemical structure

would be shown by the formula [ll}: -
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synt flesi ze saccharide derivatives of L-ascorbic acid which are also of
[err]-glucosyl type. Studies on the [err]-D-glucopyranosyl type derivatives
of L-ascorbic acid confirned that, they hardl exhl bit desired physiol ogi cal
activities in living body, especi 28R Q425086 Furthernore, conventional -
organi ¢ chem cal processes have the drawbacks that they are inferior in
economni cal efficiency because the reaction 30 is very conplicated and | ow
inyield, as well as that the ésaifPHshnent of non-toxicity and safeness
for the resultant derivatives i oy difficult. As described above, the
proposal s of saccharide defiv -i_'tves Hascorbic acid in the prior art
have™ prg)ved unsati sfactory i ability, eaf,eness, physiol ogical
act¥vity and econonical &0 ci d ;e(nract iced hitherto. 35

The present invention is to ovdrcong the dr vibaHkﬁ-@‘h conventi onal

sacchari de derivatives of L- a$tcorbQ¢{ aci d 1§#Vb articularly, we studied a
novel saccharide derivative of L-ascorbic (I;\‘ I8h .is obtainable by a

bi ochempcal process utilizing a saccharide-tr eaction. As disclosed

di scovered a novel substance, an a-gl ycosyl - c acid, especially,
2- O-a- D-gl ucopyranosyl - L-ascorbic acid, why I Nffree 40 fromdirect
reducing activity, superiorly stable, readily hydjjolyzable in vivo, and
satisfatorily high in physiological activity, asQwell .as developing its
preparation and uses in foods, beverages pharnaceuticals for susceptive

;Zlinsgats 23 V\/Z; é%co;%ns?t C@:@é PI? en Oc(ui%u %bhc oug V&?anl&gﬁ Lﬁncséa;%gg%' S
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aci ifs S uoe#P'l di clg}% aﬁ%’, F‘a?aﬁt %hWBss% eﬁﬁbal'ﬁi’&@islty 45
conveni & nﬂr,legl ascorbic acid in view of
saf eness. SX‘ 'h§wé?r e%mbéﬂ thePDgREHsbsdrd B&Lnd MHothe WhiaéRbr Bdch@e an

aqueous s pUc& bP1. DOJV nasyﬂypaﬁéﬁ%méroﬁn@&ﬁlbmlacmm&bg 2,3-aF0-(b-D-§lucPREfoBakLS
and stron yortt?&’ﬂ:f&?&ﬁ%féb%r e”idiatidA Sn thb @th @bIam&) 86 fo lridtath doluim@dide iy absor bs

MDi St ur g UNd@ksambidieAl! diseRESh UbpaRsse Patertt RUISliCatioe No. (RBROTEI ER@rganic cieaicalogrocsisst to on.
SO Summargnifdsizb BRclaRdedtrivatives ACIG&c6lbia gdig/ whidhiues gisoat gglicdsyiypat i on is to

over conme t hessldiesdmans-Digiusspyianay typenisiMalyesof 2-agbogbidcid confirmed that they hardly exhibit

gl ucopyr andesisd - physidapivabactivides| il living) bstyr sspecidliar in rtumarer@nhedeora aopuentioad coargspir | v
free fl owidhgmiod noesssesttiavsing rawhacks tiat thay oo iéeriorin paghonsi gthamactlon '
cansol i eatis eavy gorckdicatedrenil dowt in yigldddst el 98 thaighe establisppery 'Eﬂ"é‘&'c'ty a“d safeness for the

2- O a- D- gl resisqyy desimasivgglis YansdiieWthi ¢ aci d sol i ds whi ch exhl bi t subst anti al
nonhygr oscopfg fespriked GB‘?"ea"ﬁ?) Popesals oh sacehapidesdaryativag a@g #&a‘;ﬁhe
dr anback orovagsrsaisigierysn Ue"anﬁﬁﬁ"“bsa(jF?f&c?BWE‘H'Bﬁ ??""'It_y &6 B'f“ffa 3 ifigpey-Aid "
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finding t h o 0 t&?ﬂ &Egﬁﬁ@mm@a&a a&&carsara hovel
free flow g stan 9 y- [ 362 sgé 9 €30 SBL-BRbrbIB @Eid, which is free
del i quegrenqe refd@é?r%o idlg klﬁ:@ﬂdﬂ? leaFEbdhﬁn{yerQ lolih GIS, ard&@tistacrily high in

al pha-D-gl uﬁamdcan&w - ds-waft GO B&VeIBpiALitsChréphratidicund e @ Tfoods bevsrhges, phirtatentiva t 0
be nore stgpduscebveish éb énd cesmhdtiess pondi ng

6- 0-.al pha- D- glsbl%@jwmm&yémchm&coaé&bmucamuds infastet] hwdth .an weghulesyesaogheriiea2-Pragess
to prepar egitopyiandsyGL-yibraic| aciieis2syathesizBd (indi ditgpy metatmtiapt - it -vivec th Msiuld kec ard idealivd
al so pr ex ecmemiebtongusl sfranagidd derivative df Lascofbiccaciddrcdant of s2fénsss or suscepti ve

di seases andAcpswet which ishibtainablp |by ceoncenirating laed pulvedizingepn @quepyspsoliien PlofrOsfD-t he
Fi gur es 10gifomiranosytL-edeerbig\acid isanorphous gnd:giiepgly hyeiosropis, ape lasithn qrawpack that it readily

2- O a- D- gl thserps/meipiurg yindep arphienbeapriiions i qusgclelispercenge 81 PrIdIRPent i on when in a . |

solution at pH 2.0. FIG 2 is the uv-absorption spectrumof the crystalline

2- O a- DS Beespany of hedowention 55 cor bi ¢ aci d when ina solution at pH 7.0. 15

FIG3|sthe|nf absorptlons ct rumo tg ¥So¥%c! De, ]
res; ver t e dr. c h hous 2-O-a-D-
20 a-D gl yof 53” E? sco%.cgg ﬁ rf,'? a-Sateh ag“g ol il owe WHic 4 48
sy s ol .&éﬁ % i as the
contr Ol We studled 2-O-a-D-gluoopyranosyI-L-ascorblc acid solids which exhlblt a substantial nonhygroscopicity
under ambient conditions which is enough to overcome the drawback of amorphous 2-O-alpha-D-

glucopyranosyl-L-ascorbic acid. The present invention provides crystaliine 2-0-alpha-D-glucopyranosyl-L-
ascorbic acid which exhibits predominant diffraction angles (20) of 10.3°, 14.8*, 16.2°, 18.4* and 24.5° on
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FIG5 is the m croscopic view of a crystal grown in a supersaturated
sol.ution (x40). FIG®6 is-the ORTEP figure of a crystalline

2- O a-D-gl ucopyranosyl - L-ascorbic, acid according to the 20 -invention.
Detail'ed Description of the Inventi BROME0BE Blent invention is feasible
with any 2-0O a-D-gl ucopyranosyl L-ascorbic acid, regardless of its 25
preparation oﬁ(r ocess u&lonand bé ochem cal and organi c chem cal processes. In

T ¢
vi ew of saf % %el?ggiﬁ% ’f‘ 9 Sr de@ sl.u 9’ on & Bl Qétlﬁecton free flowmg anhydrous
2- O a- D- gl ugohihg EQ ntﬁer Gilqllesbencd At EéridolidtioRtu &oRbitidRs, HeSHE
wherein a s i rarnﬁs@pl.s rbit "Hdid ©d1 4de Brebent FvorRNER fohda®! bednBr8 Estedle than the
together i ebgwho ranRbyHL-BRbrbIE Qg 2 F U1 wh. BB b roasds o reparan
a- gT‘dcosyI %ﬁ(hhé\%tﬂlﬁe b@ DAfMicEpyrosyR&dcdibit ia0ig, B 6lid PtessesCid Corét@readbdstulis,y
means t hat Mﬁ+mdsantnéasa&0s0§cbptme Aidashs and coametitawhicteall3Onialems wanid. ve t her eof does
not reduce and decol or 2, 6-di chl orophenol i ndophenol "intact. The wording

"L-ascor bi CBr&cExi:tanaBnofalﬁeeﬂfgm to in the invention neans L-ascorbates such
as al kal hme nmetal salts, alkaline earth netal salts and m xtures thereof,
and shoul d nofFiGaeis tesivrabsorpdion specifumeef al crystatiing &rOw-Drgliagpyranesyi-krpscar§ic apid appowslingnt
i nvent i on i to tieceventioh whantiea stiomat P2®s, i f necessar such as sodium =

L- ascor bat e afif.Ziathejwnabsotrtanseeayum f e erveialing 3‘&9“37'3'9@83 ’é“°F¥| LtaFFé”b'c acid when in a

sacchar i de- souijponsat gt 7t°eact ion, as well as free %scg i C ?E The
: vvor di n gs 19 5- g|F |§§l]e u]_rara ete;pnlgpqsl sa%qtrwn o H crystallme 2- -glucopyr: nosy ascorbic acxd

"2- 0 a-D-gl ch 4 BiRssifrarad. abRosiph PRecten gf-=n FaRhouP A OBiol PRV LSRR 1H0Ee

i n f ree aCI asl'nl(.:rl'ar ?CSVIBt Rﬂn pré/ I'ga?lp édSSO L et her ew t h
The_a- gl ucosylp.éf. e e sind B&ﬁiﬁ RN ey g’a&@'aséammsrmﬁe a

sacchari ‘F E rerng enz nre ormfrom ascorgs&c acid
a- gl ycosyl - Tscorbic acid \/\herel n equi nolar or nore a-D-gl ucosyl 40

resi dues ar getggyﬂgscgg,o*omeQQ“OQ acid. For exanple, maltooligosaccharides
such as nal otriose, naltoteraose, naltopentaose, naltohexaose, -
mal t-ohept aose TA§ gresank irdsHibr R Feaslotwith Liny 2H0-y-Defuocyranosfis-asadic asd, payatdiead of its
starch hyér pleyfdibesrodsciucinas kdnitahandygahio demical procasses. any | ose, | i quefi ed
starch, gel at iimviawdf sdfenbsshandaaechosizkiudiiiciencye desrably, cafpv-acm@m@mwll-l-yasmblc acid is
facilitate tomedf by awioctemical pracegd whemsity b -seccharidertriyisierring: ieazyme ik alloiverl fodact lorss e
an a- gl ucosppetres wittsglacobrayidse en a/diutibn ¢ontaining befroibis|agid @ed anpeglucosyl saccharide. '
sacchari de- t r ghe fwerding fgxhisiting nee direst t9eucing eagtivity"gpeass ﬁﬁﬁo'l"@ke m@wma g 7 3ASFREdSe
(EC 3. 2. Bo 2@¢rivitive theraef daes qowedt@aemqﬁammeﬁtdrca'ﬁ@lﬂ@m"r'?ﬂ
nal t ool i gosacdhameyieg "éﬁiq‘l'b&sacﬁ’ala? dgf%fredrfﬁl"t @? a‘@g{h as alkaline
mal t opent aog@taltaﬁgr l:g?hg?g) 'Fl |§ éxgzlt: @wn i nelczﬁ\??%oéﬁ?s%% ?oﬂgm aic%ﬂ e
as well as
B St ar&%*"%%a o L

Equi val ent) UCANOY Fanst erace

2.4.1.19)”1 $Muged as Lh fid GGyt £nﬁn'§f R-blgBopGigosit. asm;.é bddn SbaA! i
hydr ol ysat eﬁddftﬂﬁ g gﬁgﬁg 1‘%%%5 zntfihv%o %!Ibl ¢ tharawitrdext rins
witi,a DE up Ty nﬁas?. éaeeﬁa Gisab ﬁrmeam pbrm) a bdochER@kraASioriRte
sacchari de- ot 4Ab & i foROL-E8riBBaid EHAd-§iRbyl- E-Taé%ﬁi% aHH @ﬁ&éui{ Scquin®far SiUfidle &B-glucosyl
gel ati ni zgd re%iié’efs% Béuhdd to2L-bdoorbie laBidV For mﬁrpﬁemilfoblig&a&UhﬁﬂmeﬁsﬁE abl jinalta3e,araituifiosa 0
are suit abl gaitoldisdsé; MiaReaRtadb,| rdltolidkacks, aldhefiticse and waldostaosearb Baitable @ixdserp s ivell
general |y 1aspartiaPstarch fiyd@lyedtes spehedseisirl, yycloBéxtrin atbanbyidse, Jquefigdsstaeh, gdiatlhlzbdtsh@h
concent r at | amd sofubitead atagh.ucosyl saccharide is generally about 0.5- to

30-fol d hi gherCmenﬂhuﬁaowfateLtheabmmm of agglycebyl-LTdscorbiciaqida ane theuld ehepsefan erglugesyl
enzymes s alsdocharide wiich i$ suseentitilotn thersacchdidersangiarioghereymgibapsedne or several a-
gl ucosyl grouger asamp@as/\thef! o-glugesidasmitRG 330K igr vrsA a8t @msﬁ‘i?hﬂ'd%fgﬂﬁ?’ﬁ'f‘% %m

wi t hout dec °'?af'dqmﬁ‘?'i' % ma"“EF“‘ﬁ%Q‘!?&%"ﬁ&t’aaﬁ GGJBB""EaBseaE‘P'mB
whi ch cont aftaqse "5’ °’“’°:°
adequat e su&a¥ f‘t?/|°f gb?% ﬁ"??e Vﬂ‘ﬁ?ﬂ@ ‘i}?ﬁ é’aﬂ"s es WI'; : c} °

from ani 8l §§° " W a@ws%g vgh 3;;;
rat, Intest'tansf {1 ge gae?s rcl'lu § rilglow afid

mai ze seed, g? § ure s obt'al ha y cultlvatlng
in anutri en fLL ¥ raéd aa %%ﬂlbr@ls%gnérh? 194WWJ & NHeP preferably,
Peni ci | | 'aslmaeaw 2-§é‘ A1 QNGRS sonbhFATONTB nAGUoby! BacHhaHcPR Qe BP0 £5to130RI8 a
cul ture of lgféﬁg,@{ahg,aﬁaglgsﬁﬁmtah@se of the genera Bacillus and Kl ebsiella;

and a-anyl ase Frie @RBcAari@dHrdnbie@ngénziidst Wiblecin HéGAvetion bris AbSe Bhich thsfgrainel or several a-
Baci | | us ar giusdsyit gidlipy arless @the number two carbon atom in L-ascorbic acid without decomposing it when
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Such a saccharide-transferring enzynme shoul d not necessarily be purified
pri.or to its use, as long as it 10 fulfills the above requirenents.
Generally, the present invention s % ambi with a crude enzyne. If
necessary, saccharide-transferri n %r"h@g Lin be purified by conventi onal
met hod, prior to its use. O course, comercialized saccharide-transferring

enzynes Caf) O 1'36%n B shillfon ' which toh dﬁﬂs LI%rb@nRWLndoin &glucosyl saccharide having an
saccharl d gq(,gg sEdplivitl t thidéntyihe reaction tine are closely dependent each

ot her. F%P ofdniple? mgﬁadsldﬂe@mb@ trom SRirald 2Ptk arld R0 brGdnising GueNZsy iKBsel oIS €d
in an arm%hsevﬂnﬁy' rRQABSIR RiticdsilQioh MBI iB&tind)! did ériall aRedtite, #ife sedd,Fhkide Géds and

I m@l | § Z atbs e B AilturbOwHicha$ Stariablb BY cEHAGHNTES a Aditient cuars adabiim el fd badteib\of Se
and™ n conHel gahkkral Mudtn IPaRIEilliund Bl Satchalonpdds;yaaheaiSdeRtfiC glicdhdrgnstetasbdeom avudtrbiobn

i s usual | yagdaiarsucadchs thobe &fytheagdtéra Bacillus anciKiebsieildpand xramgiasecrom agitee pfjhustedacsuch

sol uti on @etbsei aftha gerulk Badliingere sulllig chosand L- ascor bi ¢ acid and an a- gl ucosyl
sacchari de, Suallalsaelsridgtransferring enzymecshayidiagt necessdiily be nwifiethrriottotits ysee Ay lpngeasi its
subst arvei dtfilly thec aliove requisamentsy Gengrally, 1o prepent jinyentipw: is featide with #herude enzgmeitt a
t enrper at umecepsanyt mchaam@nwrr-mxmez@a@s@e puriied by gerwentienal Methqdn grigr doy s pegnOf | -
ascor bi c &eres. cempricialigedosaerhanidariyansleriag enzymes SRS N Ry '"V?'I*'°'1 Jhey é‘g?ur"hﬁfl 2 to
keep the rfpoehaifestransiaEipg enzime andyiqaction fire, ame (glogqly;depandapt; °8g' %Hﬁ %l';l) °"f'°§t as
possi bl e gewvmtsaich%[@e 5?’151"8'“%18“26"‘? 5 yspd ng2a apaygt which,compielss ¢ 0 At gou

favor ab’Fy

sul f ide, if ﬁ\\g\g% $§ ﬂ}z% o etra rrlnesﬁgy%\eerﬁgr faﬁglggéiis%bl Dété?\b sg gncﬂlqg nnyugﬂsorgﬁner

ac ﬁ é? e??g a sac hande-
I ncor por attljaﬁls%rrln Sl n%a aifihy THoJardie’ adscri l’n nd 'all o~
cukture of @ d'kbeihd t’hQ it UndéPc tﬁk& Wwhere 484 n% i& b&ErQi W ektiVe; WBually, at a
sacc haréod%l-ltlﬁ tﬁ@ §d dt'abliit £8 memgﬁﬂﬁé il theYrangb BPabo@26-8b ) SREPERRGhe Feadlionl LN
to the I NueRlbicOkkid Sonffid tfide @hltoxilitiverldbddipbiition, 1B AL BdRdblel R kdop ARES bduid DfHer
eNZyNe t 0 cauitiod vHith shibid laBv@fnaRd light 49 ¥arOs possibivydoarat L-astomic20i Y ih @8 realiinglTorm.
cont ai ns lmémeaicRisGavarbigcanivd ottin e PlesEnCsdf Isuchas tivareh el hyfiogdn saifiqe; i oesssary S
f easi bl e W tTheQhsied alibslanaaan besbtaiad by inaorparating Gascosbiwlacidasd sue-Pluasyl saccharide
M Cr 0Oorgar thersultd® of augrdwifld mictosrganissustiidhys capablenat poding 2 sakchgride tansfprisgenzytes: | ved
from a nm cr o@ngally, $he redctiorhprocpes eccardiag (e thgi ivettion dscarfeldi qub by sliowing assacehatidee .
To form 2-t@asieridg ghayme fiyy ach lonsydr togesioes with glucearylase gh & sekding Mhichecortains lhescerbie geid
~si mul t ane o anye-gikiqopyl gacsheddsnar | de-transferr i ngf enzyne. Cenerally to | npr ove
t he react i onSush pipedcessds) feasiie; pith,glyopamylases dagiypdy T°ﬂ‘e‘@"‘{“P BPHEFO8 SPGh 7Y TG 's'P§

first u@ed‘"'i BFa"t‘?* é’ﬁ'?f'lé F°'E’ﬂﬂ?'ﬂﬁ?da$'“°8?"‘¥'ﬂ§? 8“\??"9’!"1%65‘5@@%’?'%%@“% ngra c
acid to 3%5"d Rhizogusar I - |- gratgdcglam d, then 8 %357?‘@% E'Jit
to accunul at !
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gargl e, i nt usabkfarexangls, inesotizce actveagest emuisifiec istakiljzer anl ligpphiksrvitarde Gt i fri ce,

li pstick, eye Wheadmvystaliind 2:0-atDglicopyranpsyl-isasgerbic lagid) isi e freecasisferpy, i cay keaifnecessary,

f oundat i on, cowertsd: feenampjeritt selugnseli qalgiumaalh maswawpcfe't éfﬁ'dsﬂ‘ti ppeeer sathang IF Seton
to the uses baslowipg Ritesigrdd ety anamaeoaefqyﬂ?rmfavqheﬁnptawefﬁf'ﬁi d metafgarhopgte. Sp thathe. o
and al so s regultapfisybstaneeis fraparteds with b I'Pg apHa %!%" exibiting thergellvities of
wor di ng " suStnsystsiapd vitgmin, Sucha sybstanes I8 favor '3t '53%51'"? t“’P A ipndchemica) gL?"I? Se.
which are pr evé‘ﬁf‘%’d”'%ﬂ?ﬂfm"(‘trseﬂ‘[ 23 ﬂet% 3R ins 301 “"°py'a"°sy -aseor

2- O a- D- gl u@HeAABe I 19 ™e8%8y bi ¢ acid and its solution; for exanple, viral
di seases, %cteﬁ';‘gal di seases, traumatic di seases, inmunopathies, allergy,

di abet es,® a%(—pa-lhaCQ— circulatory diseases and nal i gnant tunors. The shape
and form of %&Eﬁﬁ%%siaﬁuﬁé s for susceptive diseases can be freely chosen to

medt st o therro 4-DIdRtopYrahosylLdscofi@dddl €, |1 quid pharnmaceuticals such as

nebul a, col I‘V‘F‘I‘U‘I?T—fg_ﬁ)'l"rm collutory and injection, paste

phar maceupi cal MineSpsa b weifhit 13t dextiih (DE atiottd) aem.esademmeamnsabydum of dvater by heating,
phar maceut i asd the SolGtion avas pAINE avith 30pafts by @eigit P S-ascerbizradidtunddr e¢ducihgncdntitions, further
prepar at i on added St 00 upitsy daxttie wf cydlamitgdextie gloganotansierasa pomuereialized by diayashibara
exanpl e, r emdidyemidal bdbogiodesl Ing., Dbdviema Japdns taach ellowed for febit dori 24, hayrsj while fkeeping the
filler, stalsolitionatpH §6laed 601§. Thperpacticnixtine axas fedrie) @@@qatoosc'awteévssqm taapmdyct
used in cenfYamamureFhemi¢al hahomtpges Go. ttde Kyrix alapay. weﬁ EL » @ product of
dependent | y ShimagaySefsakashy. Wdﬁm@oﬂﬁﬁﬁ'hﬁﬂfsg:yte‘l_“ﬂ‘s% HHePQschs HO Biffe (Rt 2.0) gt a f'°‘”
admi ni strat |’%S?1°fr°(ﬁ9¥/@'"aﬁd"h%&fﬁ?q'f?’§'9 r‘"é'ﬂl sysﬁg‘ app °t?f aﬁaﬂép?

about 0. 001- 0 result, dyag Fe ﬁ %57 fengion “:19
Cosnetics cd ‘” r95‘8° " sf ‘?' : - -ma N cacud
2-O-a-D gﬁ"u@" ' 1 " - udﬁg malto c aci
convent i onaI ?ﬁhﬁsy se2beBic ac% Pea’ ion es, 15.7

. KS‘WI? ?es .ﬂ&es Q?ﬂ\ éesesﬂ thlaQQbod{r% °} of! e L-

soaki ng, per B{o gk nﬂ\ere 18806 Bhixtube WaRCitbrB@
crystallizi Wh %P eﬁﬂ‘rah ! thSIB1theb&1 nseea&eim t@BIIl 80 aRd 5$I&hdde@mﬂﬁ§it§ dextrin of
Crystal | ige glddmimbs @ USARY Echhdized v SeiRdgRuKogsd 194, Tokjordepin iajaniswealt eackfor a
mat eri al T Ol GBGEIHRL shéhaldr @idTedblidnCrixtdre RevRiIdcPR&t AcD-HBBEY-L-ONIT RidSand higher a-
condi ti ons RfeRYESastdrbit ScidsWafsthgdrolyzl ifo aoIasu;Igmwﬁy,ranas‘ydL-as‘c&bue@dsml ete .
anhydrousness is attainable by a brief ventilation of hot air. Thus, by -

subjecting a crystalline 2-0- a-D-glucopyranosyl-L-ascorbic acid to
conventional chemical reaction under anhygrous conditions, for 25 exanple,
its ether and ester derivatives can be prepared with an ease. These
derivatives are favorably usable, for exanple, in surface active agent,
emul 5|f|er stab| I [ zer and I |poph| I | c VItam n C V\hen a crystal I | ne

~ o~ ~ o o o o - o [T =



converted, for exanple, into sodiumsalt, calciumsalt, nagnesiumsalt,
iron salt, copper salt and zinc salt by allowing it to react with an
aqueous sol ution of such as netal hydroxide and netal carbonate, so that
the 30 resultant substance is i Q4 9G6B abilities of adequately

adj usting pH and aI so exhi biting the activities of mnerals and vitamn C.

Such a subst nce 828 o 1540 Jtiam.vetﬁéeamx.ﬁg o YR i TGP

agents.

crystall ' ne E'%SG\STG ? pﬁe@&n'&T%Qﬁglf&ﬂ)"t QstFon@y-acrdlc

' nvent ' On cat r &\ oi Ifzgtp Fok)PChofdicaldhdistficd! TdiiAE Japan, in accordance with the

2' D; gl rﬁé%@)ﬁf 'J aﬂésGOrF nt Lﬁ@bﬁb 40o.23,790/8 Weh R lidht mdYitiodBdn0idt o and

dex r| N ( [feoRP Wadopfthrosl !&Qrblcnacﬁlcﬁafa&&n. Purifye bid Boutofawyakifich W35 then -

heating, @0ftied B? thS@ernbrﬁﬁaﬂbﬁ&sr@ﬂ&ﬂod/\b)&:ﬂ&n& Rtk {HB-16), eeticHirbte®io dboid BC @rwbier

aci d underplatgrhi@iglss vesuar brid dévied td stirdlae20-350 Gead abidut hmdkIk) T, érgshayization decumredof

cycl omal t adgodioh ioNthg lctystairnak raaded fie & esh prapaiationaf theisareel ploijled-and xedveltated 2-0-a-D-

- Bi ocheniocC gllucdppianssgitLeastotisl adididch, fraGlioayandecrystitiizeerhy genith siilring\itnd resoltanbmesseduty 24

hour s whi Iwes kepegied dntd the mpibaes iansherpstal, [Ert Bie Jattanwias@igenwashell @y sithying thexete jagmall

m xture waewintd dhtied we@r 303 highs pufitp|dissalvpd inewpter andypesiiializeds Thusea h'gr'awﬂww&ta'

Cheni cal Lesiip pfzabent B28% @ohigher, was obtapédt o, Japan, equi pped with "LC 6" col um,

a product of Shinmadzu Sei sakusho Ltd., Kyoto, Japan, and eluted with 0.1M

[err] bigf fExperimam2> 0) at a flow rate of 0.5m /mnute while nmonitoring with
"MJLT-340"_ det ect or S ste a_product of Japan Spectroscopic Co., Ltd.

Tokyo, Jad: yslcot;t‘]lg cpl.p ‘é@%‘%corm c acid appeared at a retension time.

of19,5 mr '?"é'oj =T or med a- D- gl ucosyl - L-ascor bi ¢ aci d,

a- B.'/mi' }t osyl ﬂara@fﬁ L 'Sf ?‘% gta| %5;?&3 J r|’e lehzétroﬁsilpg Bidancd Ciifils théQneth_od in

E

a- D-mal totg Jr.agax R 3 s aHoveHlannfarbds ortyraRsyIAL AL dvic beic

a- D-mal tohe ﬁ.%,ype 5550 the lcrYstal wilCdeestnbe dah'e sk tohept aosyl-L-ascorbic acid
appear ed at () eoi&dd b¥fsket ension time of 11.2 minutes, 15.7 mnutes, 20.6

“m nutes, 24ffind gud2@%, H28.3d8% M nutes, 32.1 mnutes and 38.6 m nutes. About
60% of she barc@aéaocbumea.mitazmue@merted into a-glycosyl-L-ascorbic acid.
Ther eaf t er, (éritReniicinmuECiaHX0U) e was filtered with UF nenbrane to renove
t he enzyne, (tpoeataedeipg@ pH 5.0 and 55 C, added with 10 units/g dextrin of
55 gl ucoanybasass EfEGr@nelticlandysiscwitntM-8081 @ mesk dppchSmptvacpmimerdializeg dy| Hitgehi Lid.,
Tokyo, Japaigkvenidpan reyeniad & Ot k5 peakf a 339 imdlegularsweighPloConemicel fmylagz it @1 is
reacti o® m B&re reveal ed that a-D maltosyl-L-ascorbic acid and hi gher a-
gl ycosyl - L- £ Meltitg Roinici ds were hydrol yzed into

2-0-a-D- gl ué?ﬂﬁ?ﬁ&ﬁq@ | - L-ascor bi ¢ aci d. EP 0 425 066 Bl The reaction

m xture was ) }o I nactive the remaining enzyne, decol ored and
filtered vm I(9<1;1rbon and the filtrate was concentrated to about
50 W w % T

1 -be subj ected to col um chronat ographed -on

XT 1016 ( r Qr L0 Wﬂ%rongly acidic cation exchange resin '

nercial i ysg I ndustries, Tokyo, Japan, in accordance
with the 5 s&lmsreg doBrr AR 8.1 BAERHThb 3psbrR Al pAR.02s BARAGA i t N
a slighf, m)(#ld‘i wﬁrklmattpﬂﬁwases Sodn InGg@x.er a _ _
2-0O a-D-dl ucogyra&mmﬁmle 29%avbjpR2@¢i d-rich fraction, purity of about 94%
whi ch was t hempak+d60mml BY.50:ne* @RMoper al i zati on using a cation exchange
resin (H er (? infraeddhsorptimnepettrurat ed t o about 80 w w % placed in a gl ass
vessel , and Thd KBnianlet methed waschised. TRDinEied spectrn@ of the cryila wmas 4s shown in FIGR, while that
cryst al ¥si zabf apmombeusrsestangs asdhetcontrol wis a5 Bwwp infd@41 was added to a fresh
pr epar at i on (®Solulily sane purified and concentrated 2-O-a-D- 10
gl ucopyr ano$ype hunded gest yprty-fiveigtrmeict e £y el distolyes '&ﬁ@gﬂ%ﬁ%ﬂsfﬁ’zed by gentle

stirring. T Seleily ip ?P(e"ﬁassecw te was se ar ated into | asses and
crystal, an(‘j‘ei’q'i\é s?"%?ﬂet '@Wa%Q‘ w g ANtV ??e’lb@t"bmgt aant SWASlint
of chil f% §?°“P r‘"%{heﬁ ?F@?e'f)'ﬁ?’ Prip an in water and

crystal l'i ne t a pbz the substAAte s thd ilvérdibr, ON
of a cryst alne LEGhaT Wch :&‘%cﬁte@ Lty thb %Eibe?qz:é @hHodnNatéHy G frd uadQEd?bré’V'a&@ ol is

met hod I'n ExQeénsRér tle «-DRINRESyEkdgs Abnilb theMBhd gAY RhictPie NaCaEd it hukibedhleb NE
2- 0 a-D-gl uwmﬁyﬁﬂéfaﬁ.corbl c acid. The properties of the crystal will

be described hereinafter. (1) Elenental analysis Found; C = 42.6% H =
5.36% .

rectyst a'W;'S “3%?3 §5p s B ﬁ:é%ggusp ras.r%g;%%% £ #2486 1
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25 ° cal cul ated; C =42.4% H=5.37% N<0.01 % (for chem cal fornula
[err]) «(2) Molecular weight FD mass spectronetric analysis with "M 80B", a
mass spectronmetry commercialized by Hitachi Ltd., Tokyo, Japan, revealed a
(M + H)+ peak at 339 (mol ecul ar wei B0 4R&PE&BLNi cal fornula [err] is 30
338). (3) Melting point 158.5-159.5 [err]C (4) Heat of dissolution:

Endot hermi ¢ gtEyalo gﬁly (5) Specific rotation [err] = +189.6'

([err], pH1 @3? ol ve ﬁi Eiy]the( Jns‘tﬁtéﬂ des&lsla n PO-WhLu 4har ABSRY ei_%%&lﬁ.aﬂfow um
uv- absorptio ﬁl hdr i %ﬁc&lslﬂtm}agﬂ\eth | orBthare t&H
2.0 was as s Rrm 3-0- suB&eq(iUﬂt RydrolysRSof Ao FeBkaM Iéd’lto the
FIG2. [‘3”1 Jﬂiﬁ&i ﬁéhlathy'-daeéomc Jc@'ﬂn@D@ucc{seéé’t}\é predgmimant3BéMes. [err] = 1.50x
[erT] (pH 7. @) éyz,);.cgla,foﬁaﬁeedn@&mrptl on spectrum The KBr tablet nethod was
used. The i nicoRies aritRAdpardincBbtal Whergulvernzed, theasystaiexhibits\arsoirnasfe] &5t Bxhibithind aslor.

t hat 45 - OfFrea df IR/grREGRPIGItySand tdligiicatenes. boss bindryiogatt18QIC farcdshoars islbasiian 05 WA &. 4.
(8) Sol ubi | i Fy5.838 thelmicreseepit venchf & waystal\grdwing dn gsvaersattmﬁtectdqbtmryst al dissol ves
in 100y wat en13pCol@ing feaetiohC. (9) Solubility in solvents Readily soluble in
water, 0.1 NEstditingmp digatt restictig activity. @nd pofNeduciag and deediqing 2&flichirephenelindgphengho|
and et hanol ; Negative to ghe®.4-dinitespanyibydraginerepatien: benzene, chl or of orm and et hyl
acet at e. (10)Tu'm“§§@e'l %t’tthQ)?i‘"EQﬂﬁﬁ'E“a?ﬁac'FH%acPﬂQa is 3.0. Corrparl son of th| s to

t hose for varli®dkuchaelopapt ves of L ascorbl C, |d i n CP qlclf et
al ., Tet rSahedﬁv@ﬁ'vzav'elbvsg'UC‘gg’ tgl 5”°%{11F&°P $7°S |"“"

Lu et al., JgiEeec g 3a’f'°'1‘—‘ &mistry, Vol.32, pp.21-28 (1984)
suggest s thaggn" :f%{fex g}(’ ey S’{,s.s uQsﬁ 'w@éiéu?é#LEi? paB 5 GRE B8 okl oA

whi,ch is |oc 8S 119.39C{4B-M9s. 84 Y
|s responS| bl B— cos F’l')e{éage \rﬁm l e thg fi?:)hol group whi ch

I ocafed i{.ﬂ ng,ggggng,@reecﬁ,sﬁar bon atomis in free form 10 EP 0 425

066 Bl (11) t‘lﬁ fdctidANangsd oS h Singl QerQtEIYQ‘révﬂi inViSupratistb B bdmlob yevéding thee ithad

descri bed in qRaRsd\id hé! offoridmbic sySbrhNald iBf spdGr broup ias P 289 arith asiike Goestinsst ofy

Vol . 32, pp. 232_289193.918424mamld%m&ﬁembwesam d was methylated with

di azomet kane TheseRiaadboidRnyn Siowythdt @V te Shebhicatstiragtire bf the crystdli an aeghicdsy! Wkkagelisemednt

hydr ol ysi s ofbetwlén the sicdhblagndup latitle tuntiehiero Sarbon dtany andttiiecaicobrdl group which is located at the

3- 0- et hyl - L-nasbebie crtas edmdmBtglisogé.ucose as t he predom nant product s (12)

- Physi cal proftd.¢ is¢iw QRIEPdighreof ti8oirystal ess and transparent crystal

pul veri zed, t fike ahoyesdaid suggéest thiat the erveial i a neysh caystaliog 2-Qserf?- QP@EWHB%HG?CW"P%E

of hygr‘osa:oﬂb‘(!'lb&ythaht!ﬂ"d?dl"ﬂques_cence Loss on drying at 130 [err]C for 2

hours is less than 0.5 ww % FIG5 is the mcroscopic view of a crystal

growing in a supersaturated solution. 10 (13) ColGHer@Hreaction

Exhi biting no direct reducing activity, and not redhm !rlg and decol ori ng

2, 6- dlchlorophenollndophenol "Negative to the 2, ophenyl hydr azi ne

‘reaction® Turni ng green on the anthrone- Su|bel c a d reaction. (14)

Structual el ement CH.~-OH
o |

Consequently, it is suggested that a-glycosyl-L-ascorbic acid wherein equimolar or more D-glucose
residues are bound to L-ascorbic acid has the chemical stricture shown by the formula [IV]:

50

55

1



15 Hydr ol yzabl e by a-gl ucosi dase or by treatment with 1 N hydrochloric
acid at.-100[err]C for 5 minutes to formL-ascorbic acid and D-glucose at a
nmol ar ratio of 1:1. (15) Powder x-ra dlffractlon anal ysis On powder x-ray
“diffraction anal ysis using " CEl GERFE\éﬂ 20066 B! B (Cuka ray)", a product of

. Rigaku Corp., Tokyo, Japan, the crystal exhibits predom nant diffraction -
angles (20) of 10.3[err], 14.8, 16.2, 20 18.4 [err] and 24.5[err] (16)

~ X-Ray analysis on single crystal x-Ray diffraction analysi ggrggsingle
crystal grown in a supersaturated solution reveal ed that it|] was grouped
into the orthorhonbic system and its space group was [eb-C+@Hh lattice
con%/antss of a=11.929A, b=24.351A and c=4.864A ([ 5 These data
‘evidently show that ingghegghen dal strL@HW@Hof t an a-gl ucosyl
| i nkage is forned bet en the al dohol grpu t he| nunbgr carbon atom
and the al cohol gr Q carbdh -atomin
D-glucose. FIG 6 i s dat a suggest

that the crystal ’1@ tlal Li _ | - L-ascorbic
acid 30 shown by e f ' nsequgntly, it is
suggested that a-glyco corjpi ¢ aci qui nol ar® or nore

D- gl ucose residues are o] ha nthe chem cal structure
shovvnb theforrmla[l\/] 50 EP O 425 066 Bl [err] 15 wherein n is an
i nt eger t 320 Stability of crystalline

2-0O a- Dgl"ﬁ'éSM'ﬁﬂb‘EV?erEmﬁggeé]bl c acid in solution
2-0O a- DG&§%| -i-ascorbl c acid, was conpared respectively to the

6- @ a- D -ascorbic acid-disclosed in Japanese Patent Publication
No. 38, 1581§t§bmtyad?gry§talﬁécor bic acid for their stability in aqueous 25

sol ution. %@%@r&m@a&@m%@mhe was adjusted to a concentration of
70 m cronol€s an op or praced in a cuvette, and neasured for

i ts absor bange-at-GrRtdsierasctibi80iwes gompdred respectiely 24 Hans-0-ad-ghidosyi-Oasobrbib &cid -
keepi ng t hiisceedduin iJeganest PalahtcPublcation TNec38/168/83| Bridnigastabit @cid 96 thaf tabifty rllkqabae

W t h t hes adoiatignbitore @artichiadly, bechishingle wes agjusisd ®aostticentratidreds 7@ micromates ali/io @HT .Ofarom
t he resul t&0, placefidiph euveite, amd méaguréd 1o its- dbsagybanceoat pithet 26980 @ndopht 7.01.01 all 2¢8inoh and pH

L- ascor bi c2Gwhilel kee@iDg the isglation ki 45n€. The GmainiDg gritio) Comae aaleutated with the elerotbanceaci d i s
extremely st 3l resulis/weto pyshawpiadelle kol ution. Table | pH

Ti me (hour) fs obvious from the results in Pable |, unlike 6-©-a-D-glucosyl-L-@scorbic acid gng Lzascorbic acid,
2GASA 30 crystpliiog 2-O-a-D-glppgpyranosyl-L-agsorbic acid is exigrmply stable gyan,in aqueous $eiion.c GAs A

100% 88% 72% 43% 7% 4% 40
AsA 100% . 80% 61% 859 1% 1% 2
2GAsSA 0% —1009% 100% 100% 100% _100% 6GASA
100% 25 99% pH 98% 9P% 25%  Tiedouth
AsA 1P0% 98% 95% 0 88% 212%0 4 A% dNotfeT 2 GABA
is the syn St —-p——O0— ng.—““"“""" s yH—H-ascor-e—aci{l of
t ha.knvent) on; 6GAsA, for| @9&A- D @0%cdsy90% - hs®B%bijc @@' d] a99% doiédol
and AsA, fpr L-ascorbic ighass Rnebdaerl ss% 79%, 43% 7% 4%
40 AsA | 100% 80% | - 61% 32% 1% 1%
2 | 2GAsA 100% 100% 100% 100% 100% 100%
. B8GAsA | 100% 99% 98% 90% 25% 12%
45 _ ' AsA 100% 98% 95% 88% 12% 4%
‘| Note: 2GAsA is the symbol for the crystalline 2-0-a-D-glucopyranosyi-L-ascorbic acid of the invention;
6GAsA, for 6-0-a-D-glucosyl-L-ascorbic acid as a control; and AsA, for L-ascorbic acid as another
control. '

50
Experiment 4

Acute toxicity
55 : _

A crystalline -2-O-a-D-glucopyranosyl-L-ascorbic acid specimen, prepared by the method in Experiment
1, was orally administered to 7 week-old dd mice for acute toxicity test. As the result, no mouse died when
administered with up to 5g of the specimen, and higher dose was difficuilt.

12



control. 50 Experinment 4 Acute toxicity 65 A crystalline

2- 0- a- D~ gl ucopyranosyl - L-ascor bic aci d speci nen, prepared by the nmethod in
Experiment 1, was orally adm nistered to 7 week-old dd nmice for acute
toxicity test. As the result, no noBB&® 426886 Rhen adninistered with up to 5g
of the specinen, and hi gher dose was di fflcult 12 EP0425066B1 These

confirnmed that, the 8%”?9 s extrem;e"}/ (i oxicity. The foll ow ng
Exarrpl es A anéh %wa 'E :\QZ fq g?ﬁsﬁlef ‘%‘.:' nrt%efl: é@y\lﬁllﬂi@ 2-?-a-D qlucopyéanosyl-L-

2-0 a- Dglu 1129: FEeUSes respec
Exanple A-1 %‘r}%?&f %§ %5! ucopyranosyl L-ascorbic acid N| ne parts

- by wl ghts Ofyafnie WG odextr| n was dissolved in 20 parts by wei ght of water by
heat| ng, and_t'ﬁ_—ro solution was added with 3 parts by weight of L-ascorbic
aci d under ¢isanmba-&0aRltdpyrantsyl-LiabRFmadcider whi | e keeping the solution at pH
5.5 and 65[errJC, ~added wth 100 units/g a-cycl odextrin of _
cycl omal t odexNine pargl by vaigbit of awgdiogexdrinovas dissaved inc2i0ipaneschylweightcot svatar ycheating, and the
Bi ochemi eml solutdnowast addedoeith 3 pasts by Gleightoaid.;aschebjraavid @ndel reduciogvechditionsr theredftef while 40
hours. HPLGkeapiad theisgiutioh atiptl 5.8 a0d 69T, radsaduwite 109\umitd/e d-crdieaiextiirh ofucyclBBsitoddxtrin he
L- ascor bi coluesnatransfesase comymarcialiged byt davashipry Fipshemical baberstotitsc Ingc OkpyamayiJpran) apdas
i n Exper i neslewed, to tepct for 40rhaurse HPt G palypip of (ha seacianmixirg reypaled jhal Jheul 584 of dhe L-
i nact i va;f e 13%""? E‘?ﬁa‘f“ﬁlcﬁ'ye@‘i'ﬂ}%Q'V%PGY'IH?F@H"%QS"‘ H"'ﬂ'VB‘sé{‘rﬁ‘p!f‘H‘eﬂf‘ added with 50
units/g

o i arrerisseusee
HPLC anall ys%lssc é""i’\ W ’ﬁ{? lt 0P &t cﬁ 4 thféﬁE[Paﬂ?
a- mal t osyl - ¥ Q ldﬁwereﬁi r' d'@ﬁ”'g luc a ?sﬁ? ; E'Fcfg WigpeL @

rano c a |d

hydgoel yzed % g‘m ol b 9tby wnt
'f.m ac%w E@aﬁﬂmn& cgaamagﬁg‘i' Efd

m xt ure

filtered w &'ih .Eauz%ﬁén' mﬁeﬁ o6l Waih (SR h.s faeso

of a cati OnygkaRA K colurn! was Wikhed ch aérrzi.d haplieadéa o%ﬁrrﬁhrb&&hé 84 fof &liitlo ea'hd the
appl i ed t0 uafOhdd bioed?td gBIMRRorFeHFdAR %wyaﬁ.l w4971 £ b6l lorddGet @) Tdsh B6HE O Tékyo,
ani ons. Thefaga telecovbrn® 2.0-bHglicopfrenodks agdrbiti dela-riéR kredtior WRlcAREY théilconteniiatél iaN
hydrochl g9 i @ciCto Gbdud 173 @lwite, Plicedamd clybiailiah, uaded wiBS viw % @Ctagludopyr@Béyl-L-ascorbic
filtration ahresatggssdplusted o 401k gratuallyogel to[26 0Tl ok a ebrici@s 2 ldaySavhile accdiakting ;
Japan, t o rbe cwyetaiizatidd- iy gentle giringo pndr fadh ¢ ¢ |basketetgm@orebiifuge to @mpvecthe imolasdes.Ofhe
whi ch was t lemainia niyal t wast waghed rby2€prayingdherstd @ sablb ainounB ofin\adiépoup |sthewnt] tq pbiain a
crystal | i zegrystalidel @@-P-glcopyragiogyidgascoBicaaci, aerithgfrabad SPte. in-the yigd of ebayt 8&iwiyeed
cryst al , 3adjoniast &g staging bragcorbigragidual | y cool ed to 25 C over a period of 2 days
whi | e accel er Athopgh thearoduct was sightly different in suchyas melting opipt ang ﬁbec'f"afﬂ?t'?’é@"t bc"é(Sta'
~basket - t ypePdtainae Py the gietheg,in Expagipent i the ?ﬂ’ﬁ’ Q’é’gﬂges ""Pﬁ’e"“‘i’

washed by spr Pflgd 'érsé?séfmé?"% hygrosaonitn f acdﬂ‘@”a?"ﬂ a
crystall | ne g‘dcl?'c * "°

il o e
the vyi el & O@Pé@ ?96 QE Egovz} nt a tu Xi g\%ﬂ ai)glo |c ?5;::‘; :;%':te

Al t hough t huv-a '

- spdgific ro a?g regxrr?%dgréys a}a:jleyge a| ned by er| ment 1,

. the other p@,@gﬁ,{em@§ were substantially the sarre The product IS _
subst ant @l Ty nonnygr oscopi ¢, easily heandl eable, free of direct reducing

activity, a@dstalablzsn‘@olgmedpwn&smtaséorbuosacabl lity and physi ol ogi cal
~activities. Thus, the product s favorably usable as a taste- 35 inproving
agent, souri nghimgeants by wvbightiof dexein (DEjabalt 6) was diinioad ing0 QB IY weiglitiof watérthy bating,
physi ol ogi candlthe siutionweas added twith @ \partstsyoreigbhdf L-aptveticnaxtiantiér caducingpdoadiions, tiznsifter
chem cal 44 nwifile kebsing the seluting epH Hoandridc @..addesiatith 25Qunitsig dexdrin tof evslodixtsia glueapotrans-.
cosnet i cs dif@secendndliowdd toaeagtier 40 howrs.After anglyzingnthe geention rofiture by HPLE ireilanlyi 2shin
vitanmin C. FRpePifrieatoulis aighed- ﬁ?'&'P [apith @rapcanvegedinty) glyesu- brARsapic-acid sisdigivissc
acid Thi- rty'“EéH‘*E'@eflS vvel tght of dextrin (DE about 6) was dissolved in 40
parts by wei giifergsfernfie pacta “‘H‘B’éet‘f’ﬁg“te' d‘"‘t"l‘fe"‘%‘h?’ﬂlelt?ﬁi’ mepesthe, eRgume. aPi ﬁ°d7‘° PH

d C
parts byst‘NeZn ;H{;Lls ?f)fthe ra:ragc%% on &%)&ng :%?:;ed mt %osyl- azgfg‘%ﬁg ﬁd@h'g :: gﬁ‘cgs'}ﬁ 'as°°"b'°

_ acids were converted into 2-O-a-D-glucopyranosyl-L-ascorblc acid.
Thereaiter, the reaction mixture was heated to inactivate the remaining enzyme and filtered, after which -
- the filtrate was concentrated and chromatographed on a column of "DOWEX 50WX4 (Ca**-form)”, a
55 strongly-acidic cation exchange resin commercialized by Dow Chemical Co., Midland, Michigan, USA, in
accordance with the method in Experiment 1 with a slight modification. The eluted 2-O-a-D-glucopyranosyi-
L-ascorbic acid-rich fraction was purified by the demineralization with a cation exchange resin (H*-form),
concentrated in vacuo to about 77 w/w %, placed in a crystallizer, added with 2 w/w % seed crystal,
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45 ‘while keeping the solution at pH 5.6 and 60[err]C, added with 250
uni.ts/ g dextrin of cyclodextrin glucanotrans- ferase and allowed to react
. for 40 hours. After analyzing the reaction mxture by HPLC simlarly as in
Exanpl e A-1, about 65% of the L-a¥Pd#R5088HEId was converted into '
a-gl ycosyl -L-ascorbic acid sim | arl y as i n Experi rrent 1 Thereafter, the

;g;’iﬁgigg lr;g@l)](ture vvas fil tered vmt ane to r v';hel Jléye@mghthe

ain

G coary e W it ol W:s:: ply L
nel’t'o L ascor c aC| |g er

reaction gﬁ mg

gI ycosy : B ?I?Es piéOK'Y QI{ ﬁlﬁa‘ ttnsl Slibstantially nonhygroscoplc easlly handleable,
glfg WP Yi e@{'%ﬁy ng c | SatisPielofly hibh Gh SRbilitf land phySiolo§a Cdctivitis. Minks, e

vvas heat e |9:t 'isnla\fb doly @ol faﬁmpﬁviﬂﬁ aﬁﬁ?\?%ﬂﬂn@ﬁb@nﬁc mbistare@slainivy dgent, mhiledt, t he

filtrate [ dgaktEshtidREhnt BloRERANP REWRS AGEh, Qi-absodet UharmateuticAOMBtkidb @K

(Calerr]f Qﬁmncal ind00a beverage) biarrAdebilicals oASusEPtive XIBBRBKd IcesieticsC el ias Inaigente d

by Dow Gheyiact@lene@ vitanhd 6l and, M chi gan, USA, in accordance w-th the method

in Experinent 1 with a sli ght nodi fication. The el uted

2- O a- D glewsmypyA-anosyl - L-ascorbic acid-rich fraction was purified by the

dem neral i zation with a cation exchange resin (Herr]-form, concentrat ed

in vacuo tCoyskliioni2-0%D-glicapyyenopy-bresserbic gcidy crystal | i zer, added with 2 ww %
seed crwpstal, 13 EP 0 425 066 Bl adj usted to 45 C adua I

to 28 [err] Gimiady a%l'“p@?ﬁ“@‘ﬂ“tﬁ"cﬁ’l‘lﬂ‘é‘ Xty glue ?ergg |on
by gent | e react tp pbtajg a ropation mbdyg dB ”°8y' a' Wh'c T" fea
Exanple 1% d‘aﬁﬁft%u %{‘ZY:'P?S f’%ﬂ° Ofef An9 T

2p
purtty of mipReAFed e Oroin (Hlefirm;)‘ﬁ,aéic ce @ '%P m od%lqy%n 8r

5 &5&%%%

L- ascor®Bi Qi 19 s iUt H}

product i § °'}g B% il e é&o et wHPSbIS W hyStel, bty stba fbr BECt
reduci ng 3G %%& S @G&Q&uﬁzlaa/a éahinﬂe@ @aa; étaﬁdmg ansh -Bhy1 dohtoiwab
activiti esthen OtyClodi 1 4 @MAHgARINSri2éR odabl Qirid® ta obtaie taterysialing \&-0vg-D-

agent, Z0Ujijcbyy raﬁ&?masct%ié &did! lpirity GitaBbul 06, iR 08 Yleld db bisdat 70 R I1% against the starting L-
qual i ty-i rgkgid £@. agent, anti-oxi dant, biologically active agent,

uv- absor bent gimidigraeaeptbdutin Bxarhgs Aal tha rpebdadt dsTiubatantially foogscobieyessitydfwend-
phar neceutibabi| Feefiom drect e@pding\aetivily, sadsatidactorilg high instebility and physiolegidal aetivitien Thugent s
10 di r ectthd produet isxfavordblyausable @s aResterinipeoving 394Dk, \souriab |agend stabilizer, quality-improving

2- O a- Dsog| ageropantiaiviasty phyisiolagicaly lattive agentt wsbSihent gharpacgutical maistighgfidechamisal in
cycl omal t cideist beiataggs. pharmedeptieals fos susseptiadisagtey eRsmANFS 28LCNRRICE rATPUREY “’P'basr'éact
to obt ai n agenteditectedle enfichtvitamin €ont ai ni ng 2- 0- a- D- gl ucopyr anosyl - L- ascor bi ¢
acid which was then heated to inactivate the enzynes, decol ored and
filtered vemRaA® vated carbon. The resultant filtrate was de- mineralized
with a &ation exc ange re5| n _rr’r) and chrorratographed on a colum
of a strong¥saligg 9lycopyIanos) #§€ resin (Herr]-form in accordance

wi tihthe meth arlnnéet ] in ih EkdnPeals e
o ot or mﬁce%:?:@o% T as*“%*ﬁ*’ R L i 8 i S e

recover ?od ' gr IE@? SBOC QJﬂ%u&cc Vthe’ %ryéi‘illfi&ﬁﬁ' bly gemtieCdlidfing. atnb irdsaltant Mesled
W th aboutg, |t é% liRi abduY 859 lwas Qﬁﬂk Yhroubh & héxele,f didmetsh) of 1.5, @Guipped atieé @pr ed
inatray, of@@ﬁrﬁﬁﬁg\’t&&é%tﬁ £ figh- Sroekur L] ipfossafs PYsORg/ety st anding at 25 C. The
content was birfallanb®BI\83EC fair @83 padsd tirbm \the. thyedt theCtower Mbiti$ @ get poriverer, ipoeitded ah thel
dried to Ofjtoh B fe GWe taatdilbon the Dulleriaed prodiiEt onghe b pyrwayanail alsb tagredialyl @mathed,
purity @ wiumant cSiiinei powddneutydf eeclowk owdp @iperiod(of whant 30 @igetbswhile Phesing e atredY L -
ascor bi ¢ a4di*@.air Spwardsamrbugh ¢® netie product in Exanple A-1, the product is
subst ant i al | Fhewystalige pendenias thes platddyin prezneing tower:ant agedior d@ hyrs,fas qiysfaliigation and
reduci ng adshydration: Thasn o covstellinef2R-+-Bralucqpyraneshi-L-ascathicpaid, pyry %{ﬁ@“bﬁ%u‘@f 6'@1"%%
acti viti esin thplyisl of plhput @rvd‘dfchQGP%the%!"&b °'E9§é5‘ 23S 8 tast e- |

agent, Souri Seilayesthe piqdygiin F’?@P"’ UQP P ’[°, nt
physi ol ogi € -faqgg?ﬂivenqa M, a h " oL b|l|z A 5{ !
chemi cal i¥f %udé%ga yggﬁogl g Sagené rbegt%l armqa)c?egutl EJ Si

g e food
cosmetics .
vi tani n_C “EREISH K‘aﬁeug%a %’ 7S a'i’tlvg afkl ucopyr an!‘:r)'ga f q'agc(g{r& dlnﬁfn

acid
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A 2 0- a- Dgl ucopyranosyl - L-ascorbic acid-rich fraction, prepared by the
nmet hod .in Exanple A-3, was concentrated to about 80 vv/w % placed in a
crystallizer, added with about 2 ww % seed crystal, and 40 .gradual |y
cool ed from50[err]C while accel er aEP Q25 R68 Blystal lization by gentle
stirring. The resultant nmas- secuite, crystallinity of about 35% was

sprayed throu nozzl e, dianmeter of 1.5mm equipped at the top of a
sprayi ng to%éﬂ&&ﬁén a hi gh-pressure punp, pressure of 1 50kg/cn2.

Si nul t aneoug| Manin83.d-Eh. hosWiiSisiinsd fromthe top of the tower towards
a net conv %MWWf the tower, to collect the
pulverized prafWals@n the net conveyer and also to gradual ly carry the 45
resul t ant cT'y'sga‘l"l'qe powder out of the tower over a period of about 30

M nut es Whi pgpaRA&Sdt Gdosidasecam of 40 [err] C air upwards through the net.
The crystalTrne powder was then placed in an ageing tower and aged for 10
hours for cryMued liavanidius (RO 4nalwabchocdated araiultiveitadsat 3Gr CCfion/43 felis junder aeration-agitation

- 2-0-a-D gd Ucoaqiifons. mcEBY barls-ba seighttof & liquith aiturgmediuny which cahteiped vBEsydogethes with -8 Wy
in the yi el daioe, ol ot % Potassium Hosphaté monobasive 0.3 wivr% lamgomuﬂaei@%?-lgloé WP (nagrpgium
Sinilarly asiféthd.05mod%cotapsiunEshionge. 6.24¢v % rolypenipng anect wiv So ealgisn eafonale phjch had
nonhygr oscopset stadlized [y Hoating | 204 tstedlely f addad 19f thejwater imrediataly E%""%té'!ei ippquition, After
sati sfact or?qﬂyﬂ'emng%"hleﬁ“'%'feam mygajja ‘d?’?d"’%l’ﬂ?%q 3t BU?QPﬂfedé'b‘ﬁ“?) &, Thus, the

product "5 favorably usable as a taste-inproving agent, souring agent,
stabil i zer, %ﬁ‘&&‘ﬂfﬂzi nproving agent, antioxidant, physiologically active

agent ; uv-apsorhent,, hl remaceutical mat eri al and chem cal in foods,
beygj ages, ' A - _a;cg'rbcsa ceptive diseases and cosnetics, as wel |
as I'n aggn vitamn C. 14 EP 0425066 Bl Exanpl e

A-5 Crys a' L 5 By WoiGHt UERRNMALERSY crjstaftié MbHldbe comfrerbialized i6Y Mafsifbafir & 1d.,
Prepar ati ongg) a.ﬁa 9 puﬁ%s idsofred 'l 76 barlsdy Waightl6? whtbiByhaating, \WAd thb BEMGdh ahesbdanaih
cultivated g paad b& wéi ﬂt 6f I-8Eortid adiPudsr reiuEiRg conifion, i@ therd@iddvith A0 urkielg @raradb bi ans
in 500 part gnniyiiai«Ylicostiaseiprbpafiidity e ihéthtdan ExehpléA-5(1)j ahll allowed &i raset] atviik &5 and
t oget her i 6d» cdors H&’ln’;é ufilerighi-®Riing Qonliitisdsy % pot assi um phosphat e nonobasi c,
0.1 WV % amMmab wit &fi d-glitbsidasd isOdefined adttheeegnvanti ofl enzgmé that ©leas®s 0 Snigupnpold/glucose at
pot assi um chit-ar évédea tite DerddVof% pinlty pdprt essayed rwidet the/ folloding brsiitigns. Afier apprapriately
whi ch had bdittings 108rmitrolitersi ofap ehzyaieispigtion iaddec:toja) reiktyre seletien) of 250 myigolitgen i (¢ wiv %
i nredi at el ymbitsboang 5P enidreiitarsof L iVbacetatarbutier (RHHGP) optpiping dESM EDTA |2nd, tha mixie is
nycel i a wasallowetipaeastiat FALC forAd Minutes: dnsubated i B%!I"g atahier 3 m!‘Bte 96‘{ ‘XQ&;/%E%?“’
Pr epar at i onansf ceetr'fysqdarherqq@ef-z'm@'@row Pfd%;%? g(} lYls‘“llp'%f’s Eh £y
Y

b afcolomgngraent fof e olue Lie /ey
parts by e e o, A S5 S5k

Hayashi bar a'kﬁ ries, L‘f‘;l%:g;:g(é ’Pn:—i“ lﬂ"aaﬂafﬁs

f t b t h | ut f
E a\évgo(rarbl f:y a ci mtet: 'y }he e f(;%gi]s' Iﬂnrety\% recoy?egﬁ'lg um\&bﬁz &q&% g}sp |Wag oae%
mal t ose of a er T:!ﬁfa ,%s, reb&e
A-5(1), an gi,gu .tala@atfoa rexeaaaaewsm meqsr
I'i ght - shi el ﬂl rgéﬂgdbvﬁﬂ ﬂg%et ﬁl anblechf-s %er:EMﬁQS |nd9a‘éﬁb toSab6kst foo WaWl 96 plakéifin a

anount  of,, eBgyaRerl Bated With 8 38&Scrystalich/EIERY AndJsdlidifeatn atrays Tddas &]c@tlr@Vﬁﬁrve@elt e
period of 1 giBdnylobtamiaedystfine 2aeh-o-gilespyrarivey i abdomiti e, pwindoftabaun §8% Ahttier yield of
appropri at ebbuti20l whl b ghainst G starting Qlascodiczciof an enzyne sol ution is added to a
m xt-.ure sol ut iComparng 26 therfraziuct|in EeanpleoA-1Atheuprodddt iseslighilg dnferiod bibQibstantialiy | noshygs
of 0. 1M acetoatopichassifydandiqable.Gred bf diret reslucingragtivity, 3adsatiso¥ly high in stabilityrand physiglogis
30 al | owed cdl @ctviiess {This th8 Birasingt |iIayasably3@sable %8 daste-improvingaagest. sowringoigPatnyabilaerer
for 3 m nut eualiydmerevingaaent,antsxidant ehysisiegically gctive paept FycRbaribentr phsymagpytieal matpial and
mi crol i t er scigmicabin fasds beveregen pharmacauticrl fersuscgptiye disggsesand fpsmsficsy M ehesin apents
TEST", a coldﬂ‘ﬂc?eﬁ&?"é%{g‘@ﬂt"“Por the gl ucose oxi dase method commerci al.i zed by
Wako Pure Chem cal I ndustries, Ltd., Gsaka, Japan, incubated at 37[err]C
for 20 mi*AuEENRed col or devel oprrent,_ and assayed for absorbance at 505nm

Chewing. gum

Twenty-five parts by weight of gum base and 20 parts by weight of a crystailine 2-O-a-D-

55 glucopyranosyl-L-ascorbic acid obtained by the method in Example A-2 were kneaded at 60°C with a
mixer, and the mixture was added with 50 parts by weight of "MABIT®", an anhydrous crystalline maltitol
commercialized by Hayashibara Shoji Inc., Okayama, Japan, 1.5 parts by weight of calcium phosphate and

0.1 part by weight of an L-menthol including 8-cyclodextrin, and further mixed with a small amount of
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: excellent

35 Thereafter, the reaction mxture was filtered to recover the

| robi I.zi ed a- gl ucosi dase whi'ch was reused in another reaction batch. The
filtrate was decolored with activated carbon, and chromat ographed on a

col urm of a strongly-acidic cati orEP%82B988BY esin by the method in Exanpl e
A-2 to recover a 2-0O a-D gl ucopyranosyl -L-ascorbic acid-rich fraction

whi ch was Ehe“ p‘”AJ Ll%d élam’sl Gl tﬁ%ﬁongé%lt 11 bt 16 AU Gbnrckbd, jow-
accordanc% %L gﬁa concentrated in vacuo to about
90 wWw % p |na cr sa i zer, added with a seed crystal, _
_crystallrﬁgnp?gtgizsolrdrfred in a tray, fed to a cutting pul verizer, and
drr@/d tp optarm a crystalline 2-0 a-D-gl ucopyranosyl -L-ascorbic acid,
purTty of ~ahmikadBpasteyn the yiel d of about 20 w w % agai nst the starting
L- ascorbi ¢ acrd. Conparing to the product in Exanple A-1, the product is
sl i ghtly i nf@neipan by wgightsall hakyaritb istatch was oiday gith 1.2 partshiy oveighions iwlaigr, laechitie edbiree,
free of diwaeeixed echomiopaneiycwithvi.8 parts dom cveightt of shiciese.0d-7 bartsHiy gteighhof SSHNMALTEY, aand
physi ol ogicrystdlfine &mbitose tamnierdializad bYHHiayashibsre Cos bidw Okaypra, f[Jaranr b Pt Riswaighboflx g
t ast e- i nproskling 2Qerglucopyanpaybl-asgerbic acid; pbipinediby dhe meihed|in F)gﬂmP -'bv'l"ﬂ e‘sl@Eht
ant i oxi daring,byhegtiog-Jhesesifterathp fﬁs'él@l@tr“l?%ma'ﬂ@lﬂ"d Pﬁﬁl@iﬁé"dl"ﬂ?é ““°

mat erial andTheHREpduBtals & Yitamiggrenrichad, dapa '?) NEARIG 3{9 ﬂaﬁ%gﬂ

di seases ®FpRerioss whigh lpaks like kigfeiango (willet dumpling)y . They P?"E‘H 'blts M 5"IR e, e Hs
50 Exaﬁpl'@mga‘ia“@t'é\?lﬁfel'f@’ Gl"Hpﬁffeel‘lty five parts by wei ght of gum base and 20
parts by f a crystalline 2-O-a-D 55 gl ucopyranosyl-L-ascorbic
aci d obt aﬁéﬁ’%@g

m xer, an re was added with 50 parts by weight of "MABI T[err]"

an anh ygr i‘d%e—ggﬁ%pl ine maltitol comercialized by Hayashi bara Shoji Inc ,

Ckayama, Japghhnixed- sﬁea%t %ambtal@dgﬂt misthg 464 férld By VgD BrofioRey2 80 partsl by @sibht by
wei ght of @melizodBifal) @/paks 5/ wiiht\@ "kupdzth (flefineadagenr bt 1 ufttby fweightve & crybtairnd 2wi t h
a smal | arm&lbfgrueépy:laﬁosyr-L-aEE&r@c &REoLBMHEd Biths memarth Bgmpleddd.ed and cut to obtain
t he- capt i onethepfdatd &la vitdiie CrhameCiwebtBned and sutablenfoheatthrfocdhed, | ow cari ogeni c
and | owscal ori c chewi ng gum Exanple B-2 "Gyuhi (starch paste) One part by
wei ght of Example B4ce starch was mxed with 1.2 parts by weight of water, and
the m xture was m xed to honogeneity with 1.5 parts by wei ght of sucrose,
0.7 parts dmecolgs ght  of SUNI\/ALT[err] a 10 crystalline [err] maltose
commerci ali zed by Hay ashr bara Co Ltd Ckayama,  Japa y we ght
of a cr¥stal fcl"MePaQSQl a"‘Eb& bec Pf“ﬂ’ ;
@’l"é‘&?"

met hod in %g ?E’V%a"S'e\l\'/l‘l:l: °éa w r -ghl 55'@, Gl Ei:re
resul t ant '
kn 6roi e khea 8
pr oduct |§9%" hgg%‘fﬁ\%i; t;ﬁ cr o ‘fgi%r ?%ﬁé %&%‘E of Eﬁeir Qﬁri:an;fv:::
fi ok ©

ret : Ogr ac rttassfra.ﬂ% 'E% arrarr.r ﬁam c& N diaarstaie 50 A

xgd sweet e M prffdiet i @bln pWé.nGbe tlﬁ\aéolo'i dRs W Gm:reoés WERR Ysmobthly
par ts by Wedi t b WIS lokifSNCh, Pt ard AR dnibethoss MRl favbr. The prédiicOBal itamin C-

(unr ef i pednfdhed iow-catddenid ardadw-cadyic wiotq. of a crystalline 2-
O a- D- gl ucopyr anosyl -L-ascorbi'c aci d obtained by the nethod in Exarrpl e A 3.

The produckxamgle B-5vi tami n C-enriched sweetener, and suitable for health
food. 25 Exanple B-4 Chocol ate 30 Forty parts by wei ght of cacao paste,
10 parts bireawefillipgt of cacao butter, 50 parts by weight of anhydrous
crystal#ine maltitol and 1 part by wei ght of a cr stallr

2- O a- D- gl uc&ymearfding wag obtaicas byi mixiag inqusysl tmanpes ' "Fll'EES?

A-2 were raysiating esmRiose rgiqized_fy Haysshibarp ?Pul’t% Q}ggarfaedaqag, 16909 ? t°f
reduce t hesh 'E“P'cloepast? wefghty o5 erystallipe 20 ?:°s | gt
50 [err lo on |a80||nto );om St |1 rPaft éleﬂlg 'Ieﬂ in, 1 part by weight o emon welg

The product is a vrtamm C-enriched cream filling. which is excellent in taste, flavor, meltlng and biting
properties. .
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the nmethod i n-Exanple A-2 were kneaded at 60[err]Cvmth a



step, 0.5 parts by weight of lecithin was added and di spersed to
honmogenei ty. Thereafter,- the ‘content was 35 adjusted to 31 * Cwth a
t her noregul at or, and pl aced in a nmold i nmediately before the solidification
of the butter, deaerated with a vi bFROAR5 08HB1soiidified by passing it
"~ through a 10 * C cooling tunnel over a period of 20 m nutes. The content
was renoved fro[ﬂthe nol d, and packaged to obtain the captioned product.
The product of hygroscopicity and excellent in color, gloss and
texture, as | as smoothly nelting in the nouth to exhibit a noderate and
mld sweet ness: and flavor. The product is a vitamn G 40 enriched,

-l ow-cari ggeni ?w&.ﬂﬁpah?l% HEGHR bi Lorfetfindb-BlasD-giliepyTRHoSY - Baéioﬁ'ceaabﬁtalhddluygwezlﬁamcl
cream fi Il g ififie Al tvsMAkbAY héhogeitlly ih 1S pitls BYEVUILRL of rfaling) Autatioshy4 pwts gt
of "Fl NETOSE&@E bt cornsﬁrcﬁ 1y Setdyl weldfit 6 TR labd 6.6 parBrhyEwelghtadf iribefievith yand-hy zeshitaiowas

- Co., Ltd., g@leyrioRbtaid &eaaptioded pdugdasdmsg dagh.wei ght of shortening, 10 parts by
wei ght of a CITiys prodiei in@ sbierand Basty sraliqwablemiann conpaund of Vilewindg vithmirh? and étamigy
the met hed B Exanple A-4, 1 part by weight of lecithin, 1 part by weight
of lenmon oil and 1 part by weight of 50 vanilla oil to hormgenel ty. The .
product is Exampe®A n C-enriched creamfilling which is excellent in taste,
flavor, nelting and biting properties. 55 16 - EP 0 425 066 Bl Exanple B-6
Tablet 5 Capenty parts by wei ght of a crystalline

2-0-a-D @ uco ranos - L- as or bl C obt ai r](eds b e b&dma TReie
Al &y cfl 705 o o& 0 o
[gfﬁmzs@mm ﬁu SRR e b
thEH

b St
obtai n the ém)l 5'9501 Wéte éﬁ@?ne rEvidted © a

|n tain 'cagsules, 9 eabl§ a stable and
easi|y sva bI EHBQLAQ Hith-qibiityB18cR cholestérdl fibring Rgéht Gmivitopatértiatd:O
[err]. Exa”prldes xt m { iR preventi®d lanB Jéredly IR siRbBiTE disbhses,ds Welll B3 indeiistiffS directed
nonohydr at e fRfmfRérdatceldid PromsHoh ofHealtiBgnesi um L- | actate tri hydrat e, 57 parts
by weight of maltose, 20 parts by weight of a crystalline
2- O a- D gk ueppipled®syl - L- ascorbic acid obtained by the nmethod in Exanple
A-2, and 12" parts by weight of a y-cyclodextrin inclusion compound
cont ai ni ng Pl#heat cosapent aenoi c acid were mxed to honpbgeneity, and the
mxture was fed to a 20 granulator, and then encapsul ated in-gelatine to
obt ai n capsul éme pi@@welda@hmdmh@cﬂﬁ%ﬁmwat? & gery BY HQW °U§'a °lé' g“a&e and 10 parts
hi gh- qualsp t v Wpigisch! ghiesriess verp mlxeﬁm i @l the imixtyre, ”’° of 50
ski n-refini n@s@gmhﬁ%vwwemw%%wﬂg ‘f’a"él% % b
wel | as in Poyeightsf sasamg ‘P"e&tp%'ﬁb%'ﬁe'% arvlﬁé’{ ik ::cor' ' °
25 Exanpl ef‘:gt'?a'@“?‘i’f’d'b MRS AR OB g"ﬁ’fg ps&"c?"{h ace e tr| rat e ' 4
parts by we acta g
gl yceri né®wer E'T"WS?SEF ok g)"&é@usab ; %ﬁ‘ﬂﬂ '%gu'ﬁqééénu g‘gmsakgkaﬁ@éegﬁgmogg?lg?tﬁg?g
m xture of SEPTHEFPOMS dlef e vase ine, 10 parts by wei ght of vegetable
wax, .10 par |ght of lanolin, 14.5 parts by weight of sesane oil, 1
par‘tw by wei M crystal line 2- Oa D- gl ucopyranosyl -L-ascorbic acid
obt ai ned gy ididfonet hod in Exanple A-5 and 0.5 parts by weight of pepperni nt
oil, and mx_d_t‘o honmogeneity to obtain an ointment. 35 The product is
favorably usabi eryisiine 2H0-gD-giisepyranysyElassabie ecid, a@ined by kheryecrystalligation) inagpeerdance
ski n- whi t eniwigtha g@tbd inrElpatmento was dfssoivetl inatalengredtralized gndzsterflely filtered in usual manner to
obtain a pyrogen-free solution which was then distributed to 20ml glass vials to give a 2-O-a-D-

45 glucopyranosyl-L-ascorbic acid content of 500mg, dried in vacuo and sealed to obtain the captioned

roduct.
i The product is intramuscularly and intravenously admlmstrable alone or in combination with vitamins
and minerals. The product requires no cold storage, and exhibits an excellently high solubility m saline
when in use.

50 Besides supplementmg vitamin C, the product acts as an antioxidant to exert both actwated oxygen-
removing and lipoperoxide formation-inhibiting. effects when hydrolyzed. Thus, the product is favorably
usable in preventive and remedy for various susceptive diseases such as viral diseases, bacterial diseases,
traumatic diseases, rheumatism, immunopathies, allergy, diabetes, cataract, circulatory diseases and
malignant tumors. :

56
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Exanple B-9 40 Injection A crystalline 2-0 a-D gl ucopyranosyl -L-ascorbic
acid, obtained by the recrystallization in accordance with the method in
Experinent 1, was dissolved in water, neutralized and sterilely filtered in
usual - manner to obtain a pyrogen- f FRO 425088 Bbn whi ch was then distributed
to 20m glass vials to give a 2-O-a-D- 45 gl ucopyranosyl -L-ascorbic acid
cont ent Of$§63§g§‘f pdried in vacuo and sealed to obtain the captioned
product . ct is intramuscularly and intravenously adm nistrable
al one or ijpe&eqbi nation with vitamns and mnerals. The product requires no
cold stora‘g’E'—and exhibits an excellently high solubility in saline when in
Use€ SOs BiR phrékasy welghids Soi dnldadey 0.5 BdHs By Weight BEpdRIsENSHY BHlloriaé; 02 pasts i weight of
ant I'oxi dandaicium dalRdel 3.0péri3 baweighat SAiUANALBRN48 faRSTBY Wéight Gihitbse RADE paMs ibfl Reight
f or mat i on-étrdtdpstiliing R-@-LIDeicopyvincsi-1RysBdrbIL \azi@ btaihéu By tHehethddoid LBEMPIS A-1 were
favor abl y disseitddedn it 000 ragy By Waight ofawvathr, rasdratetjely fikeredt frusaell Marthes aeyasDmialigliosante s
such as vimeaiitant pweges-dreg sobdiot vere distrituited dastapitized plastia vessels todbisie dtmasptionddgmaadti sm
i munopat hi e3he prbduet ig\usabiti in it wipplertent elrdtartin Cc ralatialand gvnpralsi Teauesiyctoacty as an
mal i gnant antigxisiens  to 3Rerl| Poth activpted) oxmsn-@@ewma@wr@ids-fqrmaﬁqny@@mnm affts whenSj x
. parts by \/\M’Qh?edoﬂ'@o’d? aefish [sdpvorably ugablp ip shetrestasgtion,at kgaith during, anddhstorq suffering
chl ori de, podigeases.casypll arip gieventive apd repe WP@Ptrvaé'seaseslsug?st\'ga'H (FOaRRS: "ﬂf
sodi um | acqiseeses. t%'g}!irdfsgasﬂ‘? RuMEise: muRepathise cllegyy digbgteg, %*fa&m
crystal f4 rf9d Mafignant "Yffucopyr anosyl - L- ascor bi ¢ aci d obt ai ned by the met hod
I n Exanpl e. A- re dissolved in 1,000 parts by weight of water, and
sterilely Eﬁi’-‘é&% I n usual manner, and 250m aliquots of .the resul t ant
pyrogen- fr n were distributed to sterilized pl astic vessels to
obtain th FioaiGH i "product. to The product is usable.in the

suppl ement. Ofryghyt faanthnanmJ araloemadaﬂd B0nSI6ting b20 phASHYPKEM S crydtaliie ARalidsh, 1.1
ant i oxi dangarts @y SveRhtt ofighich ea@tamgﬂs @@hﬂ@ﬂsddﬁmo?;u&}ﬁht@ﬂ(i hairt9 ®f SofRKd 6tEsodium
formation- éhlbhdleélﬂﬁaﬁgnyewflé@ﬁbﬁ citVe QBid .4 partsy By dleight It Salcitnt) Rctate O0LY Ghirt b§ weight of
favorabl y mspbdivin tdibohil 01165k Aleightiof @ loryBiBiiet 2°0-G4DFgluaepyanckyliedsedrbic aci bidinedy .
from di scasetBe mathodia|Ekansie A-8, Q01 dr by weight ahitlyarinsearly 000 parshyswsight ofvibofidvis @ases
such as Vi pagked dh isreiastarsaluniraet s, ahd ebiaissealats obtbin the waitioned grogehses, rheumati sm
I mmunopat hi e, usal dnebegy of thi erbdicicis dissplvbd incaboyt 380-500w| eftwatey; aad the aglation isFamrably
mal i gnant usabiopassan ifvbatipn eutrfdntidive¢terd tolvral anshparanteral adminishrgtiomir the pagabeavityg stomach

al i quot s ofndiptestinepound consi sting of 20 parts by weight of crystalline
a-mal to%e, 1.1 parts by weight of glycine, 0.18 parts by weight of sodium
gl ut arrate,%gdﬁts by weight of sodium chloride, 1 part by weight of
citric acig, 0. a parts by weight of calciumlactate, 0.1 part by weight of
magnesi um ate, 0.1 part by wei ght of a crystal I i ne

2-O-a-D gl ucgr 9.§v'asto s%gaor,b' aapaabpso ot biMkog
Exanpl e A_Igﬂuv ©, wé?ﬁt it f(d&hp %; de g dt‘he
ri bofl avin, Als ﬁs{ ot $8¥inb watdh and
obtain th gﬂw&wm birlg-ag naamﬁvon ag 0 !

e pro uct 'S |ssolved
i n about 3(5’ tQd suftdiePror skidPétining 8g nHTsantheﬁinJ a¢R! dnYs 4iRRE b 16dS10860-
| Nt ubat kD NolBslinIba Watefl vhenGh B6. tGhiHEass, baih hatdAik Aiplabdablb wtslEbankiRg liqal) d3tindeft dnBe
"nasal cavinmgistwstiquilach and intestine. 30 Exanple B-12 Bath liquid 35 A
bat h |IC]UId was obtained by mixing 21 parts of DL-sodiumlactate, 8 parts
by wei ght Bémgle8it@m pyruvate, 5 parts by weight of a crystalline
2- O a- D-gl ucopyranosyl - L-ascorbi c acid powder obtained by the nmethod in
Exanpl e4A-MikgjoioM0 parts by weight of ethanol with 26 parts by eight of

refii ned water and
One half part by weight of polyoxyethylene behenyl ether, 1 part by weight of polyoxyethylene sorbitol

tetraoleate, 1.part by weight of oil-soluble glyceryl monostearate, 0.5 parts by weight of pyruvic acid, 0.5
parts by weight of behenyl alcohol, 1 part by weight of avocado oil, 1 part by weight of a crystalline 2-O-a-

so -D-glucopyranosyl-L-ascorbic acid obtained by the method in Example A-4 and appropriate amounts of

* "vitamin E and antiseptic were dissolved in usual manner by heating, and the solution was added with 1 part’

"by weight of L-sodium factate, 5 parts by weight of 1,3-butylene glycol, 0.1 part by weight of carboxyvinyl
polymer and 85.3 parts by weight of refined water, emulsified with a homogenizer, added with an
appropriate amount of flavoring agent, and mixed by stirring to obtained the captioned product.

56 ~ The product is favorably usable as a high-quality sunscreen agent, ‘skin-refining agent and skin-
whitening agent.

18



appropriate anmounts of coloring agent and flavoring agent. The product is
suitabl e for skin-refining agent and skin-whitening agent, which is diluted
by 100-10, 000- 40 folds in bath water when in use. In this case, bath water
is replaceable with cleansing |iquFfi®43806¢ Blent and noisture |iquid. :
Exanpl e B-13 45 M1l ky Iotion One half part by wei ght of pol yoxyethyl ene
behenyl Eger part by wei ght of pol yoxyethyl ene sorbitol tetraoleate, 1

part by we-r—é%ﬁ'iﬁf—m | -sol ubl e gl yceryl nonostearate, 0.5 parts by wei ght of

PYruvi ¢ aQ.gheiifcraafdrts by weight of behenyl alcohol, 1 part by weight of
avocado I@“%r by wei ght of a crystalline 2- Oa- 50

D- gl ucopyr anfigy parts 13 ke biCoolekydthPibiedd iR mbhbstelitate, T bl Chy Weidhx afrpdicsmisisiyirgn d
appr opr i algfceti® HihdsterateV2 baSiby weightutl a @1ystaltii(E-0-6-Drghicepyeinesybl-aseakbic racid shiahed
manner by ohé&Rtmdtwd irB@mble A-F 0 lpart byoweighn f ligaid pataffin, 110 pdrts (ba weightyof glgcegt trioctanate
L- sodi um laAd traéppropbate ambuit biyantiseptiphweraflissbivéd ipwusyal eameg by begling, andithe mixturdyyas
vei ght of addedbyathyaspans by peightieirL-laeid agid. Bratertysvelght ofet.hintylesp olvedliand &6 wertschy,
enul si fioeaveight of rafined wetge remzisified it dompaenizetnadsied Wi¥p.AT ABRIORIA AMOURSfof flavoring
f1 avori ng agepbrand m&ndjbmﬂmdtdcgbtaw@ the icepYoned Pes¥cki ned t he captjoned product .
55 The pFhedereduct is fﬁ\walval!ﬁﬁele 38 a?o'f"@h lity smsg'ﬁeftq Eraem tiy'“s’ﬁﬂ’?E'E rag8 a&ae‘H‘E‘

in .
Skl n- Ir:f :SNIQ? g gesnt and sk n-mma 2_% a ent g ?ﬁgg'd ;a ';')3}' é‘%‘g’%a sw
1 i i EE& jal roscopig,. fr Iq con ion” and'dir i
gl yCOl ﬁ'or'mgtftg'éﬁ ! nor g %E' qg' dng{ blg" rﬂl’ Xk &HDIQE% C &ftib t and
monost ear s"nolo |c a Vi -O-a-D-gIucopyranosal—L—ascorblc acid is
2- .0' a-D—gI % ce-be! gé)ﬁ s?ntﬁ’e@ Bﬁi‘i‘a ¥ vibd) Exanpl e
A-3 0--9 tgl |l: Ilcld JDedsify é@smabweih Ghdup@Eatidatdes Siuibn
tri OCt %atVﬁIICﬁ‘ bﬁﬂlaﬁp QIB\Fah@E ?acm&HJtFan rriff UnkyhRIb bét a0y & téehSrOtith Qilicodmylasd)al
manner by of@adoiufi coftB h-@sombiétddﬂﬁn&ma—@ﬂ ¢l sidchdiide, apdpiribyingyaniveorghitratirg the

L-l acti c asdufthnt E-GQﬁb-bﬁc Yraigiid scottiicadid STHsI gutie B englaliatdn procsE® superlos inbgcodl 0
wei ght of nomichiraidiensd! M6 cofmbttisizitiewithenislisea honogeni zer, added with an
appropri at e sinm@unyistaliife 2-Oavibglidopyrangsyit-ascarit aoid jscudtisfagtodly high inatpbity a0¢ phyisinlegl-

t he capsi calegitivities diug tavorabiheusphieal s stabiligerf quality-triproying sgent, entioxidagt, plyg gsgi&?él? patiye
sunscr een agerdamabsoktient-pherfriacauticg! meferial andrehierairg! in-foagptifisdpriudigo Rejerrges ang processed
descri bed fedde\msevertivg andy remedies for susgentiveyflisaasasy Mwewﬂcq_m@lm iﬂﬂcfeft;!ti‘s dgeny and
novel subskiawhienisg agask Thus, CWW@ﬂ?1°o$1°'91“§°P¥’GEf’§¥':%r?F‘F°éH"1 Fiatsn ﬁ'g@f‘%’é‘&%bﬁe andds o
of del i queswdiseicantip et iPdatiPon and direct reducing activity, easily

handl ealll e superlorly stable, and readily hydrolyzable In vivo to exhibit
the anti oXs'dims and physi ol ogi cal activities inherent to L-ascorbic acid.
Furt her rmr C L2093

subst ance é%t og me OglI hes Bﬁl\é %H ?g%?b?c Eﬁ}%-é\? lbhé pﬁg@ia?s QJM \ﬁg/fiat@éaoﬁ aln?llgs
2-0O a- Dgluc ranos -L ascorbcamd |s easi | crysta i zable in a

super saf Urﬂat RGroas s p%ar%g cryé@ilife'2-d- ﬁptﬁfﬁ-@chWPJnSsbeaﬁbrbl%d"'&Jm'brlsmg

sacchari de- t r angJsaiibihd$o-8BRYOBIudoByrarfobyl-Rlagidmicicid i@ &l sOfrsattididd sgiutibhigiaok; ane
on a sol ution Ggdbétng tHaGeduitsh® 9&takne 250-digha D ilucapyranod-Ligs06ryik atio aaioh khibits p@nd
purifyi-ng andorirdhe aiftfattdh Iaﬁg}est(hﬁ of @6.81{ 1128, 16.2°, 18.4° and 24.5° on powder x-ray diffraction
2- O a- Dwgl ucamysianosyl - L- ascor bi cacid. Thus, such a crystallization process
IS superior in eco- nomcal efficiency, and comercializable with an ease.
Si nce crys¥ alAlprasessc@rdingDo glhiond® phereim said Jupersatusaiest solutionde plipinable Syt | sfactori |y
hi gh in stabil iallgwieg & shoghagids-tisndieriing ensymecaiine getogajer pithsglugogmylage foyach py pajution
usabl e as a Seasling; frascorigiasidi ang-annpRhawluRRSYIatReseridesta tPrE & &é\ﬂf’a‘o‘g'umwra"°sy""’
physi ol $gi caPtPrigAi®dagent , uv-absorbent phar maceuil cal rial and
chemcal in fod&&Veingand %Wﬂafﬁdesﬂﬁ?b%%ﬂ%’?' 2\ EF°5¥’?5‘8@’ Eé?f”lb&?& preventive
and renedi es for susce | sea a I nel udin Skl ng
agen t and k (\ r_Pr Fs[ %cﬁ?r %Isg gﬂ?’\ .}sﬁ ih senfg%ic T’fe sf%mng enzyme |sqa m@eJ seefectga

2-0 a- D ogl u Cg 5r’?(5°su§ Ico Ilo(r:'naacI fcanolranste engic 24.1, 19éand al r§>(lj']a-Flucosmas§

si gni fi €a bABES GodoRdfh %erﬁﬁ &t Ocidith %, Wherdin soiYaidhabhiddd haride i b
2-0- al pha- él.i%% 7 ik bsnig ropﬂ‘atoa@baiw&ishp;‘?gmﬂm o AT oo
diffraction goglngsa fer r?%él lizG StPORVEIRY mixtorb@iherdsrf T r action anal'ysi's.

56 6. A process according to any one of claims 3 to 5, wherein said saccharide-transferring enzyme is used
in an amount which completes the reaction within 3-80 hours. ’
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35 '2; A process for preparing crystalline :
2- 0- al pha- D- gl ucopyranosyl - L-"ascor bi caci d, - conprising: crystallizing

2- 0- al pha- D- gl ucopyr anosyl - L-ascor bi ¢ aci d froma supers

thereof; and recovering the resul t aRf 942§ 98P ne ﬁm“ﬁ“ﬁﬁmﬂlmlm
2-0- al pha D- gl ucopyr anosyl - L- ascorbi ¢ aci d whi ch exhi bits*pre- ‘dofi ndnt
“diffraction 5an I%§|4(2[err]) of [err] on powder x-ray diffraction 40

anal ysi s. 3= ess according to claim2, wherein said supersaturated

solution isg &p‘teﬁg %%m e by: allowing a sacchar| de-transferring enzynme al one

or together oanyl ase to act on a solution containing L-ascorbic
acid and ;an akphaf BicAaYH of pafdAvitydRe b9col RionBsibarttens PEIR- B)- Gight ODYeti@maIstying| -
45 as C 01{tefinetfdndsteardis] 2 patsdyEleightiof Arteystalliiel 4-GarlEglichgyranesytil-ssaorbic acid obtained
'2-0-al pha- Dosgthblﬁ@ﬁw iaERGple- A-3,aaa b iveigia of liduid Harathn, 10 parsdy waightar diyeeg trioctanbtai m
3, wherein sial poowiamramdent tof amisdplia were gissivay imsusiial mannee b beatinge brsicthee thixfurepwas
‘the group cadisd sith &@arts bycyaighd ohil-tactideacidr § partsl hycesight platilbubyiens @lycet@nd 66| parts by)
and al phas gielghdof citinee. waidd, Sulsiio it @shomagenigerd addgd wBh en 4PRTPPTatE ameyrH iohfleyoring
wher ei n sai agestl gidarixgd by sirjrg te ohtained thetaptioredpradeihber sel ected fromthe group
consi sting of Thauptodest jigérerakbh saplgeas 1)5'9@‘9‘&'!'“5%’%?:9'@?!‘ FypeP-otpaefiniao st qat sy
starch, gel yhitepingagantst ar ch, soI ub| I | zed st ar ch, m Xt yures theE&ance o;')%‘e

6. A A AopPety aoye: ra@osxi- &4

sacchg: ?ggsgygﬁwﬁq lérsp% ro bslgopﬁ féea elgtf?s%? %&%}; a?\% gg’ % ducm%aﬁln::::.1

reacti on W P‘ﬁ ;{ °' m‘%ﬁ P ﬁ |-|§%§ i and
Iz&ﬂﬁ vi

S;@ ﬁy V\BFB% esu ?:i co? nonost earate

rblc
5
gﬁ? t'si “'&E ke ol i Stk 12 pddtiukaiod Biution -
wei ght of,, a gk bB%y lowWin§ éﬁﬁ&@éﬁ&f@ﬂﬂ&? rhe B 26 QloRe & tehfeinr vath gRtdaRdialdy

the meth L-abcdmid Scid3hd WR b @litospif saédﬁlldé Ghnd? Béirirlgl ad cdriderfivating Sheby
wei ght  of 9Le\émﬁﬁtyé-oiarotémeta@?aasﬁu-@ssdoraehcapmwp&mmhemaﬁmwan processisi supgioi i ate e
di ssol ved i RonigetlatlicidhBy) B coRvheRtRHabls Gith aredse. he mi xture was added with 2
parts by wei glginctrystaling @10-6D-gRitdbyrafivsparascrbiyacidas splidfactofily bigB inomtabijity and:phybiglogil
and 66 pas t sal lbytiviliéd, insitgybiabip Lisablefas a etebilize quality-emndving Rgentl amioxidanta physintogicaiiy active,
added wi th agentappabsprbént plarmeaceuicd! meferidl brad/aberind) insfgesiatuffs lmmmbﬁ\@@gﬁfﬁﬂg ProeesEefy
t 0 obt ai ned fdbéee peegutivecand demedisd tiartsuscPptive disengasc and cosmetiod ingliyding Finzyefining agenk and
hi gh- qual i t gkinsehiteningoagentcThesuerystalitier?-G-e-DrahicoryranepuiriraseaRic add 1S anAAINENY Yig: and is
agent. As deery sigiifisentifiibase indestripst al | i ne 2- O- a- D- gl ucopyr anosyl - L-ascor bi ¢
acid, a rfdvel substance of the 15 invention, is substantially

nonhygr osco@ms f ree of del i quescence consol i dati on and direct reducing

oo B S B e R o Ol 5
g -asc I C

L- ascorblc aC| - -a- gluc pyranos - acidis a

highly sdfe Su%ﬁrrb sﬁﬁgﬁéﬁﬁﬁﬁhﬁm -j)a-ﬁl)‘ﬁ}tﬂlﬁl dopyrshodiEladBBbRRR], banfsing? Vi VO.

Crystal line™2 trc &b ffdm sSsuBahSaturafed Solifion MekeoF akdf €
i n'a/supersatur aP Pegt'ﬂta HufehZ o-Biptialt-glicBsyPanBsyPl-asdbrbid \akitd Gvhidh exhibits pre-

sacchar i de- t r agsdidaht! dith&btiGH2GIE (doPof0ls « 2 4@ £ 16X+, 1 QY€ brlteza. 541 dnlpo@lid ca@yaikrsctien
on a sol upi on gagdiai ning L-ascorbic acid and an a-gl ucosyl saccharl de, and

purifying and concentrating the resultant

2-0a-D-gl ucopypnams;dceﬂdm@mrﬂoz ovherbid said bupersatwratedisolutiony iy shitaideble byt i on process
i S superior in eelipwingarsacchdridefrénsieiriagienzymesichen together iwith gipcolynylasaitq #ct eha eqiiien
Since crystal | éontiniag Q-ascofbicy keid ensl pm Alokardiucpsyh sacefiatide tooferm 20:9IPkP-olieoRE sy Ly
hi gh in seabi | #segbieed: padysi ol ogi - 25 cal activities, it is favorably usable
as a stabilizer, regengringand pyrhringthergsulignd A0-alphen’- P'B‘}PPHSH?PV"LW?P&"'SW cally
active agent uv- absorbent phar maceuti cal nater.i al

foodstuffs inch Qe

f or susceéot i'velfan e "gié"s“"%\ﬁ' Efﬂ%qﬁ‘&cg’“mﬁ'l"ﬁéﬁ:g& 4 Eﬂ ‘E ﬁ Ebgcj‘eﬁg P%S '

SKi n-whi (8nigng, agent - Thus:  cLustall Las 2GRl HEQBHLANOSrakodS SoRRhEY
aci d has an X g e e el L S oh koD

gelatmlzed starch, solubilized starch, and mixtures thereof.

85 6 A process according to any one of claims 3 to 5, wherein said sacchande-transferrmg enzyme is used
in an amount which completes the reaction within 3-80 hours
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Clains 1. Crystalline 2-0-al pha-D- gl ucopyranosyl -L-ascorbrc—acird which -
exhi bits predoni nant diffraction angles (2[err]) of [err ,
diffraction analysis. 35 2. A proc paring cry il mu@mr
2- 0- al pha- D- gl ucopyr anosyl - L- ascorg\sgé‘%gh,sé)éirrpri sing: CRrysS l

2- 0- al pha-D- gl ucopyranosyl - L-ascorbic acid froma supersaturated sol ution
thereof ; apd Al GE6RYLEdcHHiIng R afyesidl & HimsCH Yo56,ahtetelMCsaid saccharide-transterring enzyme is

2- 0- al pha- D- GhoWe@RERH WsYdohulion 364 6H itk ravg G 26 ralh terptrdalird f tdIrénge A0 “TANt
diffraction angles (2[err]) of [err] on powder x-ray diffraction 40

anal ysis. &. ArqtbSCREdIdirRts @siyddns of $lame 8 &i Twhgrein\ine aricontration df thel pascomicuaria tscad
sol utiom i s wastaiwmwebl e by: allowi ng a saccharide-transferring enzyne al one

or together with glucoanylase to act on a solution containing L-ascorbic
acid and ah &l pbrasyyhagording to enyceniaaf icdimst Htof & rwierein(Jhey Pespentraliop of e (Apharaleegy! - | -

45 ascor ishogharied i 0.5atn d0-folstiahes thanghag efdhedugstaye o tthe resul tant

2- 0- al pha- D- gl ucopyr anosyl - L- ascor bi c acr d 4. A process according to claim
3, wher & n10% A Riccesscacersfingta apy ene<f glips §do 9"§°aé"yf?§‘?rﬁ§r3 &P SAlepdrte 8t
the group coﬁ%?’@ﬁ?'ﬁ@"&’ﬂewmt'b%m@i??@'ﬁfe &E'EM’B?ransfer ase (EC 2.4.1.19)
and al pha- osrdase S £9 ding to

-wherein sa d Fch@ Ia"ys%rc?c 5?'1“813 %8 gr'er?%" 8r°ry§t§'za %W%"?s;%aﬁﬁ"’ ot yPeup
consi stl gsise gos ccharl de, partial starch hydrolysate, i quef i ed
star ch, - gerz’ﬂA aaracaegic&rﬁrgqbc.a.aqlr%efn%ﬁedanﬁ,ha ofhid B8 rfBla 016 yhiir €Of - 55
6. A process dccording to any one of clains wherein said

sacchari deyd, "Aad?&géraﬁéd?tﬂngqa &M/ Ghe bfcidiméslol 12, %rm%re%l SuPerSafurglibreih @@ sbititdn
reagcyi.on V\ntl"gfns.’s.gBO hour s. EP 0 425 066 Bl 7. A process according to

any onegpf clainse 3 to 6, wherein said saccharide-transferring enzyne is

al | owed t o14G¢ préasst tcpregating 4 Podstf whickp tbntalns tHeestep dhinpeormfatily @ aciowdstelf a crystalline

t enper at ur e i2r0-diphe Drghingpyradddyld Oaséoriiz adii whichexidigie pedeicant diffragjon angtas (26)0id0.31,
clains 3 to A48wherei18.4t land 2451w powder k-gn difffaction@ndlysisscorbic acid is at 5
least 1 ww% 9. A process according to any one of clains 3 to 8, wherein

t he cone®nt # pregesfccertliog & elim-1g1 wearry the Sorient at salfe2-P-alelg: Dsgluqopyrangsy-psgorbic

hi gher than tepidis aPLast fOY WSk or bi ¢ aci d 10 10 ‘A process accor di ng to any

one of - clains 3 to 9, wherein gl ucoa ase ? %ﬁﬂ ﬁgs ’tf
on the sol #f ARSI tR;ctam 4a?’d" 2 ¥ ‘?’F‘ é"‘f -Aka r??gyfé'}?i‘g CorpiE. ac'
process accor’%ﬁ’?fﬁ’ Hﬁf’%?fé%?"yef"a? r‘ﬂ?‘"@ 0, wherein the crystallization

step LIS {I ed cQUt Iordl I’oeng% (fa?mso‘r4tg1§% g’elggé{ £6‘L| ha~ % rénow-sg.&ﬁ
accor ng 1 ar%ﬁﬁ rate o delbecPfon 1o Groo Ebhi ; el
w % 13. AR n o any one o ai rrs wherein th

degree of supersaturatlon |n the solution is 1.05-1.5. 20 14. A process for

preparipg g, fAOQsFLésedf fcc¥bihg No CHPL HeNS LiMsST€R QF, WheIR Nida bry&glinb N2-B-alpha-D-
foodstuff a §ru¥&£yé dsiN Caseortiic @IS RedrboptedGP R baRAIAMct br-aRsr@REdhition. aci d- whi ch
exhi bits predom nant diffraction angles (2[err]) of [err] [err] on powder
X-riay di f f 48 @ potesanigl prépafing 2 Spharifaceutical) fod GEKBptRE Cizsatbs Yhicld comprises thé step of
wher ei n t he debbpentngafongdithch ﬂaaﬁ\aedupdaw-iae@habteccprylerarm;alIrn¢2—&alpha=[bulucomaar1dsml-s
at | easto 0. OQdasethie 8¢id dsGthe sifeptive dngsadlientc saist clystatjine &-0-lphd-Prgluchpyypnosyl-hiapgorbs acid
wher ei n sai d eghitgiing lppsidemifmng titrection ansles (3] of 10.853488Di 1824184 jagd b‘r%rﬂi'rpedd%y'fatyhe
process of arsiffrastine apdlysisi ai ns 2 to 13 30 17. A process according to any one
of clains 14 to 16, wherein said 2- gl ucop %@anosyl L-ascaqrbi c aci

20, (ALRIOSEP, 60T 19 Sl 19y perein r'EEPemhar%mc R L REsofis, PO AP
15, 1 ncor pofh et wmce*r%m MY o P

21. A process according to claim 19 or claim 20, wherein said 2-0-alpha-D-glucopyranosyl-L-ascorbic acrd- '
is incorporated along with a member selected from the group consisting of vitamin E, vitamin P, and
mixture thereof. :

. 80 _ _
22. A process according to any one of claims 19 to 21, wherein said crystalline 2-q-alpha-D-
glucopyranosyl-L-ascorbic acid is incorporated in the pharmaceutical intact or after dissolution.

23. A process for preparing a cosmetic which comprises the step of incdrporating as the effective

85 ingredient a crystalline 2-0-alpha-D-glucopyranosyl-L-ascorbic acid which exhibits predominant diffrac-
tion angles (26) of 10.3*, 14.8*, 16.2*, 18.4°* and 24.5° on powder x-ray diffraction analysis.
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35 18 A process according to any one of clains 14 to 17, vmm\

crystalline 2-0-al pha-D-- gl ucopyr anosyl - L-ascorbic acid i$ gm”wm

a foodstuff intact or after dissol utigo process for ’
Vygeiin i

pharmaceuti.cal for susceptive disea conprises the step
i ncorporating along with a pharmaceutically-acceptable carrier a

crystal | i ne 22- Dpkdab Becblaih W QY 128, Whedéin-said 8-0-alpha-b-gRiSdpPraRtis-L s orbidseidt if Brepared
effective i ngrigtthéptbosssictahly &éﬁﬁ&a%éuaas
2-0-al pha- D- gl ucopyr anosyl - L-ascorbi c acid exhibiting predom nant

di ff ract | ON 26 broces§ d¢cording )o €Mim [28 bf ¢laim @A, whertiestid 2-Oraipha-Diglubspgabasgifl-aacnetic/ aids .
20 \./ progess iaaeapdiatedaléng vath ai menbdr seldeted drom tiwogralip consisting of vitamin E, vitamin P, and
al pha- D- gl migto\theesobsy| - L- ascorbic acid is prepared 45 by the

_process of any one of clainms 2 to 13. 21. A process according to claim19
or clai m 2026.wherresess gedording- ©- eiyphee BF (laimso BY rtariSs wherein asaids cyptallingc 24-ajpga-D-

i ncor por at ed aﬂ'@ﬁ@"ﬂmﬁyh'-'eﬁc?fblﬁ’ﬁ@‘i' 'sgeprezr@%mmcemeﬂm eopfisr 'é‘??ﬁ@ﬁ'%tl ng of
vitamin B? vitamin P, and m xture thereof rocess ac clb g

any one of & iPRdsif 'rtcefpgitmgmerlmeﬁ-%aﬁ g ﬂ'é‘g?’ ';:Eﬁ"é% bl recrm-
gl ucopyr anosyl "RQE’E‘B‘P‘E)PEQ'?C 8 $'s1%3 4p5na? B (et

or after dissof"@¥¥dn. 23. A process for preparr ng a cosmetrc whi ch

conpri ses t t NGMi&d .
crystal |'ife cS’ 'ﬁﬁmﬂgg ?&%% B’Ef AMI&%‘%‘C T]:Jd ﬁ? é)(ﬁciii@f{rtrsac?nroen '
predom nant d| b |on a es Z?err ) of [err] and[err] on po er X-ray
diffraction anal ys| S. EP 0 425 066 Bl 24. A process according to

cl &im 23, erﬁ"pﬁ'arﬁﬁedrca ifcorbolty- dAysitiive O1YIpAPOSiibopyraRs A Faedotbicaadidiwhich exhibits
prepar ed By t hReddinie Hfiradfonandles2e} oPf0.32| FI.8T5162+( 08.4:Cand 285° én Fuwaeraasy diffraction
according to cdnays®.23 or claim 24, wherein said

2- 0- al pha- D gl ucopyranosyl - L- ascorbr c acid 5 is incorporated al ong
Wi th a nemrbed. Grestalind exD-dipheP-giusepyranoayl-asoomgic atid rwhich fexhitits arddomimant diffragiipnrangles
and ni xture t h@eewdf10.32614.8%, 1I68C e384 aensio4h ngn tPowden y-rayndifiradtion: jaedivsis forduse s s
wherein said cehpenagddi¢ahe 2- 0- al pha- D- gl ucopyranosyl -L-ascorbic acid is

i ncorporated in a cosnetic intact or after dissolution. 10 27. A foodstuff

i ncor por at i Fgteptapsaiighe ne 2- 0- al pha Dgl ucopyranosyl L-ascorbi c acid which

i oS e et b A 6
a

2- 0- al pha®D- gl pre oiom nant
diffraction a rﬁl?rer‘ ZUQ)HegIeI 'ngﬁgtaﬂﬂg' é??- ﬁarD-éIuéo%yrarqHs;l-L a%?dm%r@%@é &g 'Kﬁstall%%

A phar maceut Cidhg 4di 89 ? i b re a s dere sﬁttlgter Lésung und
2- 0- al pha- D-gl ?{i HR¥ihaAg 4% aléﬁéﬁofr IﬁneﬂCQ- Iu@dﬁ asddrbinsiure, die vorherr-
predon nagt di JrﬁgtB’eEHﬁnd%Wﬂ‘(e@?ae ) 10@F, ﬁ" l1s@m uﬁ@!ﬂ@* bet dEraVulverrdntgenbeu-

di-ffraction angnysahdiyse atweistuntdel | i ne 2- 0 a pha- Dgl ucopyranosyl -ascorbic
acid which exhibrts predom nant diffraction angles (20) of [err] on powder
x-riay diffr act Veanrenadcly Fnsprich 12, wWetei dis Ubersiltigte LEsynb Aomom ERwitkutghbines saccharidiibertra-
Pat ent anspr Uchgenden Bxizyrsd alleini ader Zisdiangen piiGilbo@inylaseapf eimeoldslingl_dia d.oAscdibimsgare uad
di e vor hewor sc heimaiphd3aiucpsyigeshinitk eithét2@h 2/QrpiptBED-GlucopyranoSyl-L-adcdrbidisiure] @) Pilden und
18, 4- und 24, Sdurchifewingdeng urd Reisigynd nergeetnmrg&ﬁgmaaraﬁ}@@vmqiswéi-@mrbi@ﬁure erhiltiich
Ver f ahren zur ®erstellung kristalliner
2- 0- al pha- D- d ucopyranosyl - L-ascor bi nsaure, das die Kristallisi e- rurl)g‘§

'LPHg

2-0- al pha. DGt Yerairbn s Aesprch 3. ebes i saecharoibeciagende Frmm e dir Crppe ek

und di e CGBwi nnfigoiKERoTapYRRse Getit k19 g'tdan'th ﬁwws'dase ausgewshiter Stoft st

2-0-al pha DGI\L/ ranﬁs% hgs or |ns %{} arid o asger%eu o
Beugungsw niel or . Eh' i pp_
Pul verront genb °§§°sa°°ha" "ket % ro' Uss 15 { rke Zf‘f";%tr ehfana s“{?m/i\nhsepsrt?r'rch
2, wobei die er sa sun °E| nwi rkung ei nes sacchari d~bertra-

-6. Vertfahren nach einem der AnsprUche 3 bis 5, wobei das saccharidlibertragende Enzym in einer Menge
eingesetzt wird, die die Reaktion innerhalb von 3-80 Stunden beendet.

7. - Verfahren nach einem der Ansprtlche 3 bis 6, wobsi man das saccharidUbertragende Enzym auf die

55 Ldsung bei einem pH im Bereich von 3-9 und einer Temperatur im Bereich von 20-80° C einwirken
1ast.
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genden Enzyms allein oder zusammen mit G ucoanyl ase auf el ne

L- Ascor’bi nsaure und 40 ei n al pha-d ucosyl saccharid en t
2- 0- al pha- D- G ucopyr anosyl - L- ascoréy'ﬁﬁﬂﬁ% I bilden und d émmmpmm
und Rei ni gung der erhal tenen 2-0-al pha- ucopyr anosyl - L- agcor
erhaltlich ist. 4. Verfahren nach Anspruch 3, wobei das -
sacchar i dgbevdrameriuoie oifiy HeNARSpRIcAYIS bifl @) wobbi LRGN Se)iedlion @ LAScorbieaure wenigstens
ext ri ngl ucanptsvaaew.e aaeig EC 2. 4. 1. 19) und al pha- @ ucosi dase ausgewshi ter
Stoff. ist. 5. Verfahren nach Anspruch 3 oder Anspruch 4, wobei das
aI pha G u®osYdrigiaecieah ieidereidor Anspricher3 I 8pbeildiE Kanzdnirgios descdiabriGllicosylsaccharids

ket ®i | hy@d-disy3edech hiher isl dlssdiaiapige d8tLeAskebinggwkb.at | ni ert e St ar ke,
Ids I chgemachte Star- ke und deren M schungen ausgewhilter Stoff ist. 50 6.
Ver f ahr en 1haleraisemeash gisem dprsinsriiehe 3is9. yvobei mpap Giucoamylpse; (RS qulrdie Listrgende
Enzym i n ei rispampafdut demprgecsriddhertigpengen fyzym airwirke & i on i nnerhal b von 3-80
St unden beendet 7. Verfahren nach ei nem der Ans}grUche bis 6, wobei_ man

d ehdfi pag Wﬁm 3 biscl0s Wobei der | kristglfisatiqgschritt 'H&?ﬁ art gines
Bgfelsgﬁ vonI Igp g {%q 'EP‘??@'\“WVBrrper atur i m Bereich vonvﬁg‘o 80* C ei n?\AMr ken

| al s3t. h A h 3 b
7 vobel ﬁ vegiven e Aty ke BRI BRRAE) AT RELAIZRRGN ° 01
bet ragt 15 3. %@fsﬁh @fﬁ" of&Hy Qeﬁ%&mhgg%ﬁﬁ? 8)6@ Iags /%Jsk%§ d§ Ub ?ﬁ%méj ecl;o'r hosung

Konzentrat | - d ucosyl sacc oher

i st als diejenige der L-Ascorbinsaure. 10. Verfahren nach ei nem der

Anspr Cche 18 \arfahréh zurplBRielluiG Binbd LEbErRANH6R,SWobbifdas Yerfahrbn Jiherp Sdhrifll bitnditD6di A6 in
zusaimen m teirnl esBefishiitt Rristaihd @40-d1ihg-DFGIRBpyrandsyPL-adcorinsdliRNeingaibdit witd) dielvorherr-
Ver f ahrzen nasthendé Beugustawinksn 20y von 10,33, bi,ge, 1€)2°,viBBCiundle4,5¢ bei der Pulverrdntgenbeu-
Kri st al | i satguogsasatyes adfweist.n Gegenwart eines | npfkristalls ausgefOhrt wrd.
12. Verfahren nach Anspruch 11, wobei die Menge des Inpfkristalls 0, 1-10
Gew. / Gew. -1§6 Yerfahrengtach Arsprudhi4, wabek dehGehalt M@W—MMMIMPWM%&-E@WQI"@UMvzamm-z
wobei das AusenaB0elcGeviBen-Jabetfiglung in der L6sung 1,05 bis 1,5 betragt. 14.
Ver f ahr®&n zur Herstellung eines Lebensnittels, vvobe| das Verfahren ei nen
Schritt edf thﬁ?hfer@ﬁh ARSRRUSh14:adey AnsRsuch<lf; wobel diej2-O-alphat-Gllicopyranosyi-L-ascorbinsdure
2- 0- al pha- D-&UDh a'i’fﬁ‘b?'fe"Eerﬁmcb?%g'éu?@'@'ﬁ'ﬁé’f)aut WI rd, die vorherr- 20

hende B 0 0 d 24 50
P 52r?9n553ﬁ%‘ Hg Pl b iy il

S0

|t mln
wobei uco anos

st ens 0 001 obetragt 25 16. Verfahren nach Anspruch 14 oder

Anspruch- g, Ve\%}p&'n' nddh Sinérn YePhdibdaHs 1@ ditC P Wolkh Qi Wristhiind @b a@@lUéosﬁr%QﬁLde m

Ver fahr en  ei fagdimiskBtire AL UnvérERn Lbbe'ﬁsn;liﬁel Bé’di’ggcﬁtl\ﬁ*dsﬁng egebadtiviraVer f anren” nach
ei nem ggr AnsprCche 14 bis 16, wobei die

2- 0- al pha-18)- Yerfhieéno3F ABEEAng bin@Srhaintakdusiaibis ﬂiiOezeptwe KRnkhbifeh, WobB! dab Verfhiaf oralUs
der G uppe \SchittrusmfaBt, bali defriTioiie Rrigtlile (2eD-8iphaPd-GI0dopYraREyl-BasSgMitkivkd a8 whkambr
ei Rgébaut | SRestaddiell Meaniradnr @it einamhphairmacsutist rveAwgiizhenc Tvéigel bingbliaut] wird, wobd i diedi e
kristalline Kist@liral 3iQsalibaCrGlaopyanasybbgdcerbinsiamc vorharisshaodec Beuguagswinkahv(26)s @brr t es
Lebensn®t t el 108det4&1ataR "Alf4 ‘0md 3¢5 b bei dertFalverrdnigenbeug®Bgsamilyse/afeishr en zur
Herstel l ung ei nes Pharmazeuti kuns fUr rezoptive Krankheiten, wobei das

Ver f ahr en 2BteYorfalen rpeh AngprrchsP, wabelidiaathalghafer lupqPyrengsy iLragcorbinséure nach dem Verfah-

2- 0- al pha- D’@ ﬂ%HVrA&FRSW?zE'sé%W?ﬂeWé%ure al's vm rksanmer Bestandteij |

e e RS Dot b e i
vor herrschery (ﬁ%rg °¢1"§\'7'V| Hrd ?67 ftanin ’llﬁ'd oreq 'sghun% aﬂsgeﬂ%'nﬂtﬁt%d
24,5 bei der errdnt genbeugungsanal yse aufwei st. 20. Verfahren roch -
Anspruch 39, vohSh&i nadh Sinari GorPARBAcHE" 161 IS AP WhbHR 818 Yehistdtind SSRL bR @tidoByrlRGA L dem

Ver f ah-g ascorbinsdure in das unversehrte Pharmazeutikum oder nach der Aufidsung eingebaut wird.

23. Verfahren zur Herstellung eines Kosmetikums, wobei das Verfahren den Schritt umfast, bei dem als
: wirksamer Bestandteil eine kristalline 2-O-alpha-D-Glucopyranosyl-L-ascorbinséure eingebaut wird, die
vorherrschende Beugungswinkel (26) von 10,3, 14,8°, 16,2°, 18,4* und 24,5° bei der Pulverréntgen-

55 beugungsanalyse aufweist. '

24. Verfahren nach Anspruch 23, wobei die 2-O-alpha-D-Glucopyranosyl-L-ascorbinsiure nach dem Verfah-
ren einer der Anspriiche 2 bis 13 hergestelit wird.
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-

ren einer der AnsprCche 2 bis 13 hergestellt ist. 45 ZI.\Veranach—

Anspruch 19 oder Anspruch 20, wobei die . . _
28 a0 6 ueomyranosy L ascorgpyagesegygorren 1 UKD
-ei ngebaut wird. 22. Verfahren nach einemder AnsprCche 19 bis 21, wobei -di e

kristal |'i nesg?Qadildd hanAntrith @8 Ba ARDWIch ba, woki die 2-OPHigh&-DIEINRSEYEn6syI- Lnasdélﬁinsaure
unver sehrt e PhanRRes it 'eiﬁbgliﬁ‘a QORF GRS Vidiin e&v\ridnm\sww ddten QMdeAtNgen usdbwaniten Stoff,
Verfahren zur ofigépadt@ichung ei nes Kosmeti kums, wobei das Verfahren den

Schritt unfaft, bei dem als wrksaner Bestandtel | eine kristalline

2- Q- al pha- Dzﬁwmw rmachoéiyem ter 2memiiché 123 ibisras, wobeigdid wistaling R-@-alpiip-©-Glucopyranosyl-L-
vor Rer r schendasddmingiungin winrukersekris8 Kosmatikuin(dg-nachl Aufi8sling didgebaut wigl. 4 und 24, 5-
bei der Pul verrontgen- 55 bougungsanal yse aufweist. 24. Verfahren nach
Anspruch 2327. elipsmitiil,cda - i@istalling h20-BIPiE-RrBlypapiranasyPrascarbinstiuseastnily | dig- woriipeghensiem
Verfah- ren eiBeegunghwinkeh(apvotud®id*. 14.81.9623 184} yacs34d " | bei dfy Pverrmigenbeugyngpanalysg

066 B1 1t - aufweist. * c 25. Verfahren nach Anspruch 23 oder

Anspr uch 24&“@“%@%6 k%a(alla a DGI\HU 4 rano C%rIYTbI e‘#r%&mﬁ%
nmt einema gpeti ?ﬁ% 0 ﬁ%

ausgewghi t en SeBgupgswin T R S A 2618 Vé’?‘#J fq| e ""gsana'yse

Anspr | che 23 v 3'55, vvobel di e kr| stalline 2-O al pha DG ucopyranosyl
ascor bi n fah s avsgiﬁian.&sa.ﬁmta&umgar L-BRGHinditi oM o AN

wird. 27. Ink §6,2°, 18,4* und 24,5° bei der Pulverrdntgenbeu ungsana-
2- O al pha- DGI %% nosy ascorbl nsaureenthalt, die vorherrschen

Beygungswi nkel Von 10, 3-, 14,8', 16,2', 18, 40 und 24.5' bei der _
Pul verrong 996‘bﬁb’tﬂ%%%@ﬁ#@@lu&&yranosyl&bﬁ&ﬂilrﬁﬁure 2 voriRASERéNdE BBuguigswinkel (20) von
kristalline 2-193alasa; 18,24 1808 aN©Shei dér-PaRa@Hgénbeupunigsaralyse aiweist 2ir ¥erwendung
vor her r schendeisBaagiangmomnkel (29) von 10,3, 14,8'. 16,2', 18,4 *-und 24,5
* bei der Pul verront genbougungsanal yse aufwei st. 15 29 Phar mazeut i kum das
kri st al | i neRavediadtpina- D- G ucopyr anosyl - L- ascor bi nsaure enthalt, die

vor herrsehen- de Beugungew nkel (26) von 10,3', 14,8, 16,2', 18.4' und
24,5 bei dér Aeub\zex-aimpgsnmmgmgwmmug/§@staémfavéaawt desgengles prsigminants de (qii
2- O al pha- D- G factiopy?oh ded0:B 2. 148 c HHA5H HB4UPE24.5) Iers fp anepyse. AR fiifiraction des rayons X
Beugungswi nkel“t'EsEl'J)“"Q/%ﬁ'dfﬁo 3', 14,8, 16,2', 18, 4- und 24, 5 bei der -
Pul verr 6nt genbougun a se aufwel st zur Verwe z

Revend! c& | éng’ 92% ‘99 ﬁ’ a‘égm?_ qHe @ ﬁ\(lz]Lé? uqt:égsta Qﬁﬁ%ﬁ:ﬁgm'
cristallin pred%eﬁtéfﬁ?"s @3"8 i~ Hre s raction ]( G|

10,3, 14, 80 la réc'u on de Fatcldg %Ipéa-b ru§o %ah”&%l-ag&t’%ﬁ@e stafilh FEEBRL duPPredRS

rayons X Utl ! 'tg%gé a I diff ABPssd 1181 - cia?zhsaq'dréje'une
2- 0-al phg; D- gl i de rafon€ Ra cq,ggf&,agesta conprenant |a
aC|

cristalli sat [ an e 2-0-a pha- Dg ucopyrannosyl L- ascor bi que dans
une sol utiog Sﬂ%c%aé séioelera SRn@EdIH 2, Ahns loqBél oh Bbtib tddREsoftiorWirsatErés sriCi de

2- 0-_al pha- D- gl uc pgmbt@Rie 634l enkynSdaQrahétéitids saE¢nadda) ihdividusismshit cartbnjoitethenp aves e
te des angl'es gnceshyssladdgh st uridi $clutiGC tdnhant 260 J'adiiy (L8scdbiquel ét, B sacdBridd0d'alpha-
18, 4" et 424, 5 gucosy® pduritrmeddacide 2-0-aipteetDglacophrantosyFlu-ascdarbique ;ébs rayons X avec
une poudre. 3. Preousilidat espuritiant fagide 2-0-alpbi-R-glu¢opyrarhosytilxassorbigen résultash obt f ent

| adite solution sursaturee en: pernettant a une enzynme de transfert de
sacchari de, 4 nRtpagiiéisaidn lerevendication 8.clslpauebiaditn enzype de fiansfer de, desasbu ‘ﬂé“?ﬂ?
sur une sol ut i baisicdsnt lerasavpe genstituépar é’ecVED'ag'@S?"B'P?jQE“@Q"a rasa (&G 241 49) ot 'alpha-
d' al pha- 80  gucg¥dRERdsy| e pour for mer |' aci de

2-0-.al pha- Dgl uco annos l_ as ¢ cue a { eth VIR h? Lcosvle
| ' aci de 2-0%alff ; § ds; ef‘ g};%eg %n Bm; ilt%%%ﬁ ahde? u:E Siysat parﬁﬂ
sacchar i dg est anll' qm' am| ?hqu la ﬂ d&%%%é ﬁ%ﬂﬁ e@d ~Ci.

selon la reven
6. Procédé selon I'une quelconque des revendications 3 & 5, dans lequel on utilise 'enzyme de transfert
de saccharide en une quantité qui permet le déroulement complet de la réaction en I'espace de 3 a8o0
heures.

-0
H

s5 7. Procédé selon I'une quelconque des revendications 3 2 6, dans lequsl on laisse aglr 'enzyme de
‘transfert de saccharide sur la solution & une valeur de pH comprise entre 3 et 9 et 2 une température
comprise entre 20 et 80°C.
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choisi dans le groupe constitue par |la :
cycl onel t odextri ne- gl ucanotransferase (EC 2.4.1.19) et | ;
gl ucosi dase. 5. Procede selon |la Eve‘&gi gg ,on 3 ou la retﬂﬁmmmmlm,“m
dans | equel ledit saccharide d'al E & ?;h e est un el 6mént®chioi &1 dans
| e groupe constitue par 'un nmal to-oligosaccharide, un hydrolysat partiel.

'd” am don, gl GO8i0h 1M EdoRonglie 84Y BeRdickBsR S N[ dafs lehuePlicBRtBntRRdnlHaI atigeeL-et
des nel ange ique dtd%l mom® 1 % enpoRSBslE. Sel on | ' une quel conque des
revendications 3 a 5, dans |lequel on utilise |'enzyne de transfert de
sacchari de. eocsdesetr Xlrsl qubicsiidie e réveiididatibnsl @ A, danseeguel tzocopteptratiedy sacehgddst i on
en .| Tesppace dHphagiacoSie st ds @5 4 38 Bis sdpéribire edlie de Bicda Liascabmuguel conque des -

T ev\é/nd_i_cat ions 3 a 6. dans lequel on laisse agir.|'enzynme de transfert de
sacchar i deo. Suecétiaseton|I'utsi quaicenquandesveverdinatiade 3 39, densieaue on daisse agirja glucaamyipsey

une tenper at(Ee¢ 824 8hgur laselutiontooiointement avgeladite enzyme de trersteg) dg sacchpgds- B1

I 111111 f 1f 1liji | | |11f 8. Procede selaon | une quel conque des
*revenditeafil-giecéds selgn ' ryelcangupe fes| fevendication: P FQ)rFaBse%F“eé(?f‘ oqlue LR13P8r %5 que
est d'au noiigallisatienen piseanerd prgeiee cristalilsy gcede sal on 1 une quel conque: des
revendi cations 3 a 8, dans loquel la concentration du sacchar i

(Bl pha gt ScgitSnga fpEergcason 15 g el I SBDIE b Sor FRIR IR 4o ¥ . on

L- ascor bi qué’.°'d B%pr oced4 sal on | une guel conque des revendi cations 3 & 9,
dans | chugh Q’Qcéh@ée%?q' uglcéngueq&egqmclaﬂﬁ 268 Aﬁn@le&leﬁa dsthY dd Shrs@tiatitni dasb
conj oi nt-errer\;sf;wig,pe } 6y pEZYyMe de transtert de saccharide. lo 11

Proc6de sol on une quel conque des revendications 3 a 10, dans | oquel on

ef {ect ue | 6hafags 88 ppdrsib@bilheSdtniee Rlikéhtas, tompremantii'étipe QGIrdaRsisty & Sbdthdrérrtansl 2.
Procedey,sol ape|denréé Hidefiarelii 8dide120-alplarsglicopiianhosyieL-d3ttmtiquetriStalinl duit présentertes
cristallin emplespré@ominafts 46 dfifeabiion i3) s 18I, Al&8+, 18,2 4,3 8,4Prep245teclors aluosarialysads

quel conque dfffactiGVde eiyoratX avasund pSudie2, dans | equel | e degr6 de sursaturation
dans la solution est de 1,05 a 1,5. K> 14. Procede de preparation

d' une denngePradéiiéreatinda regendicativp N d.rdang lequebln apantit§ diditcaside i29ralphg Digiveepyigonoer-Ldans
20 ane dascori@guest d'aymains 0G0 en Epidepoids.

2- 0- al pha- D- gl ucopyr annosyl - L-ascor bi quecristallin qui presente des angl es
pr edom narB-sPrerédé)sdign ia revengigation &4 oufa reyendigation A5, glans lgauel on pTB"’%-'ed'éfc' Aﬁiqsa'ﬂhé'l ors
d' une anal ysRrolieoPyRIPsYh-pscerhiava-u poyer A% Praeddé selon fiyns Ayslcanqué descrevepdicalions 2 :

selon | a revBndication 14, dans |equel |a quantit6 dudit acide

2- 0- al pRa-.D- gl pyrannosyl - L- 2 sgorb{' 04§ 6 Csth G ﬂ?i g QJL% ¥ en
: . ¥ 4 | ug des_revendications 14 , S | acide 2:0 a
por ot podE et MRS Aot Sy G e st
dans quuel géms&yﬁé(gﬁrq %tj:%!g!E, la Jitelitie P91 ﬁﬁldl ‘de celles-ci. .

D- gl ucopyr annosyl -L-ascor bi que au noyen du procede solon |'une quel conque
des revendiCabiedlSeidn fund Jueidbhade’ desPeRnaicklionsO408) 17, 4R 164UL6P I16aR NS 2@Ripha-D-
revendi cat I Ofjgeodyfanfios}-asEibigue! Gt ot Qitbofpord CdaRe und- dbnisb RiAerkdire 2 I'état intact ou

gl ucopyr annogyds-disséhfiie®’ bi que est incorpore conjoi ntenment avec un el 6nent.

chaisi dans |le groupe constitue par la vitamne E, la vitamne P et un
mel ange dagcrbdsas -dei préphbationl 8'un Fircdicie GRarmadedtiqud 'conte e airédlispagition Gedes maladies,
revendioat i otuipiedant I'dtape cdasistant  spoazpordr eid iatiden2-D-diphazD-Glucabysénnogpi-L-ascorbique cristal-
gl ucopyr annoliny lcorhme geidientqactf, coriicintenieni aveesin véhieuls phsrreacellipuomanteacaeptablee ledit
alinentaire a,cide'%Q-dmhainﬂlmmvrmmsﬂgﬁe@@mswwﬂi Rigpentand desppngles @eederpinants de dif-
prepar ati on fection @)clguios* pHeR ma®RUt1B4let 36t low dime apaivsaide siffeactiqn des feyens<X
mal adi es, 40avec uneguFP-enant i ' et aps consi stant a incorporer un acide

actif p“;g@%&g&gggﬂg@% ahey g s B By

Rt
, i
aci de 2- 0- al PHAYE §Y PIEGHS PAINT B Aueiponaus 957 fRVRITisatops sg?%g'l in presentant des

angl es pr or.oc ts on la .vfﬁiJ' cid . i‘ 00:.3" 4 e :leg 2aci3'8£--a Q—’b-
a1 gr Doy el e gt 1, e el e o o e

constitué par la vitamine E, la vitamine P et un mélange de celles-ci.

22. Procédé selon I'une quelconque des revendications 19 & 21, dans lequel ledit acide 2-0-alpha-D-
glucopyrannosyl-L-ascorbique cristallin est incorporé dans le produit pharmacsutique 2 I'état intact ou
55 aprés dissolution. :

23. Procédé de préparation d'un produit cosmétique, comprenant I'étape consistant & incorporer, comme
ingrédient actif, un acide 2-0-alpha-D-glucopyrannosyl-L-ascorbique cristallin qui présente dqs angles -
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45 20 Procede sol on | a revendi cation 19, ledit acide

2- 0- al pha- D- gl ucopyrannosyl - L- ascor bi que etant prepare aq
solon |"une quel conque des revendications g g 13. 21. Prqciﬂ'ﬂﬁﬂﬂﬂ"ﬂ"ﬁﬂ Wﬂll
revendi cation 19 ou |l a revendicatioﬁPQUPs@ B 1Ie_quel | edit acide L ® s =
2-0-al pha-D- 50 gi ucopyr annosyl - L- asor bi que est incorpore conjoi nt enent
avec un el ener}‘édgrni%n?s' déjﬁg cfioh fJ)%%&Wﬁ,h‘ U462+D3B,4! Bt VU520 QruRe ahdlyse de
vitanm ne P et : BFons X abéd! un& Poudte: 22." Proced6 sal on |'une quel conque
des revendi cations 19 A 21, dans |oquol ledit acide 2-0-al pha-D
gl ucopyr anngg ¥reckaeseoR lidrethnGicdtion 29, bk hddeCsd-alphabUIREPYRanAL3NIE -dsdriijud Stantipréparé
phar maceut i quey tolendudkockdstsaioh 'unbl qisitonque desreweadickicns @lauBi on. 23. Procede de
“preParation d un produit cosnetique, conprenant |'etape consistant &
i ncor por er, 25 (gtedd sglinc i emdndieatibn 23 aunlaaeverdication 24, dans lequel ledit acide 2-O-alpha-D-
2- 0- al pha- D- glglucapysanaoeylbsydorbique Sstoinéoirmpeés canjointsmait] dvec quiSlépertsabpisicdatiede armgpees
- 24 pr 6dorromstingé par deevitaming E.daviiamine P20 roklang@deseeliesAi. g 16, 2%, 18,4 et
24,51 lorng d' une anal yse de diffraction des raXons'X avec une poudre. 24,
Proc~dd sel 8h Rrepédéosalancliupe apeiiengus dep deyepdicaliqng @3 2 25, dans lequel ledit acide 2-0-alpha-D-
'2- O al pha- D- glaluseRyprRosYlh@storiaus cEgalls; |ft dcHPAP dans, W ppitcosmétique,y, MY infact Ay
proc~d6 sel on PeEAEO}ERD conque des revendications 2 & 13. 25. Proc~d6 sel on
| a revendi cation,23 ou | a revendi cati,aon 24 ns el ' i.de . .
2"o. oI et (R At o et pletim Bl Rl o,
un 6l ment choid'gf , i§ X raggng&%gec%ggﬁ%hﬂu par I'a‘vitamne E la vitamne P
I . Pr

et un n6l ange. de celles- ocMi6 selon |'une quel conque des
revendi cat i 9 prgudit Bostdtique @bHenbr Gh Blide 261kiphadr dit8pyfanhdsilLRiasortijue cristallin qui présen-
gl UCOPYT NS Y s RARRAcEHRar 66> ifMabion (5 Go 0.3 O A5 £ 1612) 98,4 epasiuicis dure
cosneti que & lanQfsdlde difftadiich d6d raytiné Revedivhsgdutkel on. is 27. Denr~e alinmentaire
contenant un aci de 2-0-al pha-D- gl ucopyrannosyl -L-ascorbique cristallin qui
present e de g9, amgHult hirmecbangus apitenasteurd adider 2:0-alpitarD-(ld@®pyrahmosyBL-Bcorbiqub, Sistallin qui
16, 2., 18,41 qirésante besl angies gisédominatsidd Jifractiche(2¢)idk f10.at 114,80 1685, 184y @h24.5X lery d'gne
une poudrze. 2&Gnalf¥ead difftacipo siabkyays ¥ acegvheprade. un aci de

2- 0- al pha- D- gl ucopyr annosyl -L-ascorbi que cristallin qui presen- 20 @ te
des angl es B0-Abisie uipha-DpucepyrannasetLrasepriique crigiallim gui présente; dep. angleg predominasts de
et 24,5 |ors dfirpien @Aaleyi8a" 480 162 atd4 ot 24835 I ueenslysa e difagtion slas, vens X
29. Produit pHesNe@eH¥ue contenant un aci de

2- O-al ph&? D- gl ucopyr annosyl - L-ascor bique cristallin qui prdsente des angles
predom nants de diffraction (20) de 10,3, 14,8-, 16,2, 18,4 et 24,5 lors

d' une 25 anal yse de diffraction des rayons X avec une poudre. 30. Acide
2- O al pha- D- gl ucopyrannosyl -L-ascorbi que cristallin qui presente des angles
pr~dom ngpts de diffraction (20) de 10,31, 14,8-, 16,20, 18,40 et 24,5-
lors d''une anal yse de diffraction des rayons X avec une poudre. 30 35 40 45
50 65 25 o
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