EP 0398484 Bl Description Background of the Invention 5 1. Field of the

i nvention The present "invention relates to an a-gl ycosyl -L-ascorbic acid
exhi biting no direct reducing activi and its preparation and uses. The
present invention also relates to aEHQJM&?I process to prepare the
sanme. 10 " Further, the present invention relates to foodstuff

conposi ti 0Nyes c[mt I;raceut I cal conpositions for susceptive di seases and
cosnetic conp03|t|ons such as beverages, processed foods, preventive and
remedy for gusGORdof fefliveRases. skin-refining agent and ski n- whi t eni ng
agent which a- glycosyl-L-ascorbic acid. 15 2. Description
of .fhe prion, m@oflmeqmmohl c acid, which has the chem cal structure shown by
thé'P ~f or nul a [TT- Jerr] 1s not synthesized in vivo in human, nonkey and

gui nea pi g, t e efesdntiniehtion reibtesiioas aglycasgidmastartid acii ixhibitiigwe diséat regvring activity, and
vitam n C. #preparatibn deiasssbi ¢ aci d takes part in some physi ol ogi cal
activities in Thepmsent pventionzatsp Iralgtesitma bibehemigal ptorask ot ireparedfe 8me i ne and | ysi ne
whi ch ar eronec daigery the corespmtt inesatiop creletes |te desristfts corprosilienp.npharmeageutieal Gpmpgsijipnggfor
connect i ve tsissentives diseases angdi epsmptisrcomeeRifions 8eh ras Reveragas: droceseed (aprs, rpssventive B
wher ei n Fe-+femesy farcryeqeptivp rlissasee skin-refining agent mes siiefiitening: aasft wiishoall cantaing the o
I ncrease of glyéftfk'dcay‘?%b'cﬁi’ese are because.vitamn C plays a significant role
in the mai ntepance a promoti on of health in living body. 40 Scur vy
has been ’Rn&@ﬁﬁgﬂ%@—gﬂﬁé’ﬂ@@ﬁdition due to deficiency of- L-ascorbic acid,
AN S o ke DkeciBRKNE S has onll R fiBRROC,  ecchyoS s,
and hem)rrhages e I'va and narr ow. Pevent scurvy for the
mai,nt.enance of health, a recom‘rended daily adm nistration (RDA) is

est&a‘f)l ishgd for L- ascorb| c acid; in parti AbH 60my for adult male and
50ng for adult femal e. Nowadays the use of‘ -ascorbic acid is not linited
to agentss which enrich vitamn C as an egs@+@al 45 nutritive el enent, but
is extending in various applications, Mtfelparticularly, because of the
chem cal structure and physi ol ogi calH i es, L-ascorbic acid is useful
as a sourasng agent, reductant, antioxidgnt, . Ieach| ng agent and stabilizer
I n various chem cal reagents, foods andjbeveriages; in pharmaceuticals for
susceptive di seases such as preventive medy for viral diseases,
bacterial diseases and nalignant turd@'s; d further as a reductant,
uv-absor bent and nel anin-fornation inhibitlr in cosmetics including skin-
50 refinif¥g agent and skin-whiteni ng agent” The maj or drawback of
L-ascorbic acid is that it readily |ooses the physi ol ogi cal activities
sictan o | AR R B v i s 80 e o

I C acCl SOITE saccnari

derivativgs o cg,gg% Anq,, Qgiaeg};g% th vivoCfor SAARB if® the Wydroxylation of

di scl osed™i n, \bd G0 Psine -Ia'pm mairVBibméhf of Rihg 2aMteetRd
(1973), and t@ﬁﬂ@'?ﬁes&loﬁﬁn r&fu&ﬂﬁ ré3 h&t&h lof reloEBt*3s PodlidedGhiE® P&*€:2dnd in the
synt hesi s Oflm‘hutﬂﬁ&ﬂ{ﬂbﬂoﬁ vRGhelingtbdds 8FIbekBSyte. Eﬁﬁ%@'dﬁebeéﬁusé 8minac pigystdignificdn€role in
gl uCOsi des arEmanteRAderd PrvmbtioR of IREIMTEkMNG®Bdy. t-hat the fornation of an ether-
bond at the prsdiy)hadbemh@bwiglonyiss svbongitior duel to Ceftcieokyadf Ltals@rhivuiadisiz andsis xnadad by n
ratom i n L- asaaknessCof atei stlin) mtedisial thembrinegeg becbynsdisid.oapd hemaithages inthel gingivatane marrow. To
J apanese Pat peevbntBolovyi farcthe mainterfange of healtin|agecommended dailyckdministiation (ADAhie sstaplished for
L-ascorbic acid; in particular, 60mg for adult male and 50mg for aduit female.
Nowadays the use of L-ascorbic acid is not limited to agents which enrich vitamin C as an essential
4 nutritive element, but is extending in various ‘applications. More particularly, because of the chemical
structure and physiological activities, L-ascorbic acid is useful as a souring agent, reductant, antioxidant,
bleaching agent and stabilizer in various chemical reagents, foods and beverages; in pharmaceuticals for
susceptive diseases such as preventive and remedy for viral diseases, bacterial diseases and malignant
tumors; and further as a reductant, uv-absorbent and melanm-formatlon inhibitor in cosmetics including skin-
s0 refining agent and skin-whitening agent.
The maijor drawback of L-ascorbic acid is that it readily looses the physlologlcal activities because of its
direct reducing activity, poor stability and high susceptibility to oxidation.
‘To stabilize L-ascorbic acid, some saccharide derivatives of L-ascorbic acid have been proposed. For
example, we disclosed in Vitamin, Vol.43, pp.205-209 (1971), i_t_:i_d_.; Vol.47, pp.259-267 (1973), and Japanese
55 Patent Publication No.38,158/73 a biochemical synthesis of L-ascorbic acid glucosides.
Because of the facts that the glucosides are prepared by similar methods; that the formation of an ether
bond at the primary alcohol group which is located at the number six carbon atom in L-ascorbic acid leads
to the glucosides as described in the Japanese Patent Publication, for example, on the 2nd column, lines

3



EP 0 398 484 Bl 14-16; that the saccharide-transfer reaction.frommaltose
to an® a-glucosyl group ii.s responsible for the formati on of gl ucosides; and
that the glucosides exhibit a di r&& $§d g activity, their chem cal
structure would be shown by the f ! #ﬁ 5 [err] 20 As obvious from
the results in the Japanese Patent Publication, the table in Exanple 1, the

stability,p Hﬂ? 1! SAEPThARanche? rSHORR ol mslﬁset {Bagn &léluéesﬂ%ﬁﬂfvbé fespmsible fcl?llﬂie i's
not enOUglﬂzr Q‘Bn chside® B titat b lgRiedsiaBs) exhibl ial dftedt FdaLEHY Rivith! theirtinsritad S€ucture
Japanese Bghfbd showbby tﬁ@fohﬂlih[hio g 920/ 83 an organic chem cal process to 25

synt hesi ze saccharide derivatives of L-ascorbic acid. These derivatives
are, “hogpever, those wherein all the D-glucoses are bound in the

[err-T fashi on because up to 21 - D- gl ucopyranosyl type derivatives of
L-ascorbic acid including 2, 3-di [err]-D-glucopyranosyl)-L- ascorbic
acid are listed for expl angti_ e th colum, line 6 to the 8th

colum, line 11. Masanbto et sc¥ibse in Ja se Patent Publication
to/aﬁ?ynﬁt hesi ze sacchari de

No. 198,498/ 83 .an organi c gl
derivatives of L-ascorbic acid are aPSo HSfC{Q@H ] - gl ucosyl type.
tives of L-ascorbic acid

Studies on the [err]-D- gl ucopyHanosgH typgldjer

confirmed that they hardl y exhibit desire SigNogi cal activities in

living body, especially, in human. Furthernor entional organic

chem caf processes have the drawbacks that t inferior in economn cal

efficiency because the reaction is very c at£d and lowin yield, as

wel |l as that the establishnment of non-toxi d safeness for the 35
ul.tant derivatives is very difficult. US 3763909 relates-to a process

f or=f npyovi ng the oxidation resistance of ascorbic acid. A mxture of

ascorbic acid, maltose and/or oligosaccharides is subjected to the action

of an enzynead suaBLsIRHT e Fesdltd Gi1the Japhasae Pglbrt IPuisicdtion, tredahiscie Eagwplr bite stebilit of

gl ucosi de theAfiucoeide Isisheriorat taieof L-edverbiaracipdmtib sotehougmtoctheir ¢oshenebiatizationt | ves of

L- ascor bi ¢ awhild ishioteha. discioss inalaganésa \Petedt(Pulicatipn Ho. ﬁ.ﬁm&asfomemm'?micnl Pgcess tof

st abi | i 5y symimbienssshariqatdpevatives ofi Leastoricadidyi t y and economi cal effici ency, and

not been pr abesecdaivdivestaes: howevaythenarwheigh all e Q-plyeopgsi aghboynd in the sefashiondfren

the real i 2attd &hsBfglusonyranesibiypeKerivativas wh L-psparbig facid ingluding %?e'-%@r%g'm%ﬂmfv Free

- fromthe dsconfisasidaredisted éan expipnation e the Zih solupn. line &fa the Bt colyma, ling 11, er i
stabl e, usabMesafptp ghaktdisglogeda yapagsse P ﬂ?ﬁ‘ 5?”(" "'°'h 19@ IaB ° "'%Q}?F‘B’Flt ?f&ssﬁﬁe
physi.ol @glsé'é?es'é%ﬁ"?ﬂaf"?eé’g"‘@?"’e °f Yoo 'gu N8 b
denmand. The %"3 pﬁrﬁ"qs t ?Wgtp’ i '°£ff |u c r e they ﬁ?gﬂ ;
sacchari dé’eﬂé?j Y999 t}':ee:r;% ¢ s ec fe,, cauwth #o# a
novel saccfEPTECIES a§° n b, % eaé‘s&a ..i?ﬁ ki bR Y 2
bi ochenlscqisv é}n Pheivatived whdid sacc arl e trans reaction. As '
resul t, a' Oé/ﬁ' cessifol %deﬂ@trﬂ%&lhéﬁaﬁ +e¥|§ia&5 ob-aR&HI0 k. 0\ ﬁ»\ﬁ‘dufi of

Wh' Ch i s Sds!&ﬁ{ld Qﬁfd Ynaltdsé Brdior ofigdsuitlalidel YeCkuBibotectd it dctibn\bk MrPenzpmiélirdix Salceeflich y
h-in pl‘h‘é%g&l,—%ﬂg forodade ds¥driacicgluckdidel as devel oping its preparation and
Use in foodasd d ABRS,, the Propashis 66 saathdridedbriviivee Wt L-astowicl a8id is tiwoeipt art/ Bave
di seases. phived frisaBREbry iinJdendfisabilitprsefsneds physivlogitgd hativityl apd esppbmital afficienchiagd sati d
whi ch exhitebr pragticeddiithetiot r educi ng 55 activity and has the followi ng
formula: 4 : '
Summary of the Invention

. 45 Accordingly, the realization of a saccharide derivative of L-ascorbic acid which is free from the
drawbacks of conventional saccharide derivatives, i.e. superiorly stable, usable without a fear for toxicity,
and capable of exhibiting the physiological activities of L-ascorbic acid in vivo, has been in great demand.

The present invention is to overcome the drawbacks of conventional saccharide derivatives of L-
ascorbic acid. More particularly, we studied a novel saccharide derivative of L-ascorblc acid which is
50 obtainable by a biochemical process utilizing a saccharide-transfer reaction.

. As the result, we discovered a novel saccharide derivative of L-ascorbic acid which is superiorly stable,
readily hydrolyzable in vivo, and excellently high in physiological activity, as well as developing its
preparation and uses in foods, beverages, cosmetics and pharmaceuticals for susceptive diseases.

The present invention provides an alpha-glycosyl-L-asoorblc acid which exhlblts no direct reducmg
56 activity and has the following formula:



EP O 398 484 Bl1 [err] 15 wherein "n" is an integer fromO to 6. Since
when °‘L-ascorbic acid’is.ingested with an a-glucosyl saccharide, the

a-gl ycosyl -L-ascorbic acid is readi l% %yﬁm j,zed and then netabolized, it
can be deened to be a bi osubstance, @an S ideally convenient in
safeness. Wiile the [err]-D-glucosyl type derivatives obtainable by organic
chemi cal processes are not synthesized 20 in vivo, so thexgrn IP
extraneous to living body. Brief Explanation of the Figure G 1 shows the
infrared absorption spectrum of the a-D- glucosyl-L- ascormﬂcinmciaccordrng
to'the 25 invention. Detailed Description.of the The present
inyentionsis feasible wdaH-am a- chosyt}ﬁ-eacorbr gardless of
its~preparation 30 prod
processes. In viewH _ i i : desﬁrably,

a- gl ycosyl - L-ascor bi cxa [ ' g€m

sacchari de-transf e@©f n sol s/ on cont ai ni ng
L- ascorbPc acid and an ‘ or di ng I"exhi bi ti ng no
direct reducing activity' ne@Hs that unIer 10tscof bi ¢ aci ® its saccharide
35 derivative does not reduce anc decol or 2, 6-di chf*or ophenol i ndophenol

I ntact. The mnrding "L-ascorbic acid" as referred to in the invention neans

L- ascorba%es Qma'ﬁ %%EQ}GE Soiiigk, salts, alkaline earth netal salts and
m xtures ther E‘é? o WHGHL- ﬂcr@%t &dﬁptah'acgm&yrecéhme the &§ J&E@L-Qsc%f:bic%rdass
far as the PJa@iﬁfe@Ethés‘r%@ m\d hen Imetab&iidstd, R Bn b AesNMdl - be T4 BiSsubdtdncd) GAE Uik lsYideally
such as sodichfibdisntin cabresd. € and cal ci um L ascorbate are suitably usable in
the sacchari dewiik MeSi-BGIuERAYdeUdrivatves WthihabR by fofgaiic bhearficalrbtiessedt Gre natClysthesiEbE
Wordi Ngs 20 a-iNiveCUeywould 56 Shedusrs liviig bddy] " 2- O- a- D- gl ucosyl - L-ascor bi ¢
acid" nmean those in salt form in addition to those in free acid form as
far as the [BriefERplanatian\ethe Figwei s feasi ble therewith. The a-gl ucosyl
saccharides usable in the invention are those which permt a

sacchar i de- t r 281 shewsnthe énfrapdrabsorptiéro spectfuroah the aaivchsvbL-arspric gid according to the
~a- gl ycosys- livesliesr bi ¢ aci d exhibiting no direct reducing activity. 45 For
exanpl e, mal tooligosaccharides such as maltose, maltotriose, nualtoteraose,
mal t opent aoLetailedepciption °ffB°\lf'M°“t'Wal tohept aose and nal tooctaose are suitably
chosen, as wel] as partral st dro ys tes

cycl odextrin aig & g‘w %Pu.;éf 'T%?f?%‘% 8%95’?93?1"# ol fizypreparation
sol ubi | i Z8d pénf%ﬁsé'f‘f:h ane 'E'f :

w, of sa ness and eco o |cal icien r bl l = -Léc rc %t:ud is form §d by a

a- gl ycosyl hing L-
which is- sulsl;’g‘)c%eihﬁ Brsi ca 'e'" &EE traﬁ ﬁze’rrrln;q" enzyrre to Bﬁédg g
I

For exanpl e n 3?15 dgbm% abtivtf) mbas Hﬁﬁtﬂﬂrl@sbésb&brc acid, its saccharide
sacchari dg- tdemfaeséslnege&raaxmecambrs% lbﬂ&ﬁﬁéﬁﬁ&ﬁﬁdu&i@rﬁa& uch ‘as mal t ose,
mal totriose, Netvdkdilg AQBEKDbIETRYd ORCBIAGRSR., in AR ibval ass L-BSkbroREfuch tad @aline
and el t 00CtnbRsF Cultd'kalfb ishr@rh&al saifs aNE nixtuess thisadot, iaAd siBlIA hGthbe TysthicRl Y fdeci Saseanific
NS W tabid,2asRr dsXdrésentanvitiion 163basible thepdwith Tbus, it medwSsary)/\eh as sodium L-ascorbate
cyc omal t odend tdldung L-ascabats rensitablyasably ix@eZsadchdridd#pnsies reactionl aasrel aefree L-ascorbic
sacchari de-tacidnsferri ng enzynme, partial starch hydrol ysates such as
gel atini zed stEeotostingai"e-blycesyb-abrotbisvacitl” 581 "2:(re-Deiilugesyt-lnascobie Aeid! myan #1ese i§ B8
are suitabl dormifineddition tatqse indrep meid fprm, as fat 3s the prespalnvaatiop jsdeasible Meeawity e -
transferring efgymgu W&FW'&H“’@U&?%'“HWf“&?“}'%"a%’é§‘°§%t’!ﬂ°’hg""§'éPa???cﬁ?'féﬂa"éf%'f‘%h
with a DE bengeto S Tamraseoric fid an & olyposyll- rbig, gt oxbibiting. ge dert raghicing agfivity.

45 For example, maltooligosaccharides such as maltose, maltotriose, maltoteraose, ma topentaose, maltohex-
aose, maltoheptaose and mailtooctaose are suitably chosen, as well as partial starch hydrolysates such as
dextrin, cyclodexirin and amylose, liquefied starch, gelatinized starch, and solubilized starch.

Consequently to facilitate the formation of a-glycosyl-L-ascorbic acid, one should choose an a-glucosyl
saccharide which is susceptible to the saccharide-fransferring enzyme to be used.

50 For example, when a-glucosidase (EC 3.2.1.20) is used as the sacchande-transfernng enzymse,
maltooligosaccharides such as maltose, maltotriose, maltotetraose, maltopentaose, maltohexaose, maltohep-

- taose and maltooctaose are suitable, as well as partral starch hydrolysates and dextrins with a DE (Dextrose
Equrvalent) of about 5-60. When cyclomaltodextrin glucanotransferase (EC 2.4.1.19) is used as the
_ saccharide-transferring enzyme, partial starch hydrolysates such as gelatinized starches with a DE below 1

556 and dextrins with a DE up to 60 are suitable. When «-amylase (EC 3.2.1.1) is used as the saccharide-
transferring enzyme, partial starch hydrolysates such as gelatinized starch with a DE below 1 and dexirins
with a DE up to about 30 are suitable.




EP O 398 484 Bl The concentration of L-ascorbic acid during the reaction is
1'wW v % or higher, preferably 2-30 w % while the concentration of an
a-gl ucosyl saccharide is 0.5- to 30-fqld higher than that of L-ascorbic
acid. The saccharide-transferring %‘?199% Lble in the invention are those
“which transfer one or several a- glucosyl groups at least to the nunber two

carbon atom s AstRsi- Rtk Wid ARk e &1 QR o br Pgﬁh%P proferdbly! 2346 40

act on a S@hdlhb BihcéntthtioR b nAthileoyPaBinkHde i 6l AheRth M&WL SBEGHAT | de
whi ch has anmadgataide-tridrRg bhzyidushisle iR |ﬁ'~)3366m3re thd2é which transfer one or several a-

- exanpl e, [ QiucdsyOgrbiip St st &5 th6l lirhieP tvol dafih 818inTR L-8scoiblcaddi withdikl dsbompdainh Gawhes B
such ASst ewRd ftd LoD sbhlorkédiamplg L-astbrbiclatie Sid dhakgitbsyPsadchafit@vhiaRas! an adequate -

i Nt €5t i ne,subglivigimalte ehaymest i ne, rice seed, nmize seed, and those from a

cul t ur e .whi cifor iesantpi, atgiuadsidasds \tedust thiomadninraly, planta ariwmrcroerghmsmsl duch @s tesk from
yeast s andndose kigney,araiciftestioal nuaesagdogemall testne, pigPemalicintbdtina) nice sebd Saaizehseed) repd €S ;
cycl omal t debex frem @ cylfurecwhichtis abtaitable Dy gultivatingrin @ notdént gwiereghiediypcieests and baciériaat
t hose ofo tthregenerm MusorFRenicilliim gndsgagehiatomyesisidyplomaliogririn olueppotansieraseiraa cdlluteuf e
of bact er iactrigeichens thase, slhergenern Bacilup grdl iphsipllal &nd «:amylasq frampd Pyjture ieblastona Sakth a
sacchar i deasthogad thegenus Bacilivs gresutably ghagemot necessarily be ur| fi ed r| or Lo
its use, as PY5h4 s%&"“?"f'e'ﬁﬁff’"‘f‘q g"ZY'H%S'ﬁHGO%t Sty @ﬁﬁl‘ﬂfgd p

present i (Y ﬂr%ﬁbqv% Pl t Fgg»% s fges %ae "zvme 'f
sacchar f°de’ ?SF%?HSF% allzalrasé;cczgﬁﬁg al sern y@;ﬁ R d'2|§:I8 e nven 5?he am

g;;ogetgs'g&hyﬁ ot e Egs.sr @T%ec e it s 55} i EaY”ES

5 @crn{p ?es &lrw’rt'mﬂgbout
enzwe |on tl ma are cl osel ep en ent eac

econom ﬁal Vlknﬁieﬂﬁae@ LaccRdd RSy Jniﬁk% fan%ffévbﬂaﬂy Gdasy B&cﬂw%e Hﬁcﬁﬁ cbdﬂnu%ﬂs AEHABNT
whi ch conpl efiRSrehdlibn pRBsss Rbordig B the AMBhtion Is BuallOWkrfled 6f by addingTEDBickHarddd
sacchar i derahsteningf ke @ & BEMETA Scontaifing 0L VeddMRB | (Basbibi€ vk Sind aA C-giditosy!
cont i NUOUSa¢tA#iae and Heaping A8 Ebitudslundsra0 RNVt éhgyrielis bubstantianyeadhiveUsudlg, at a -
usual |y caHrin the ranpé oflappoun d@iand)a eemperainiean ihel eangd of abuaf 20x80i° O.CSirea Ziyring tHeQeaation L-
sol uti o cswthit acididentidido aduse @n deigative [tlecbmiposiiion,oit i desialiled toa kesbp cthe anbipral wodey |
sacchar i desondifiaos Whichshialg aplationraing fight as famasanossiliensdi that brascothieaacid is indts esdagmyeforims
subst ant i dlht yeaction [s\favorably criied\put imthe preparce of sudhcas thigytpe awst hydiogan sulidey if nepgssary.

t enper at ur e The depieed ﬁ%hﬁ@écedia" &9 ehfained (hy dgorperpting C:asarbiccasidang pmerglugnsylsaqebariden
L- 25 asdbiheritugef Hgff’ﬁ'mj@'cpe’%'m@@r\s eARpbipAf preducing @Sagshasite- F%S‘ﬁfemr'q engme
desirab¥e to 'Pé'é%’c?ﬂé'-‘?ﬁ Pig agid griipiting E‘bi’fH’F't pdigiae aglivitypilkbg explgin %f’e’?eéﬁ'

%'ﬁ'a
li ght as f 'Pé‘c' 8°"r’*h e 9' ey pit-7 ¢l “‘1°fy 4 91 ‘é°d'

The reacti! aﬁ fonag § gﬁv o b3 59 f*'ﬁeé fﬂgge ié *’6*5 gwrp

and hydro g"éﬁe -asc r ) fr: % sy%’las rbr
by i ncogpaafy iff ng i &giva e

cul ture ‘o tor@ptwsama@&r gcroomedwas én yQ o-ch- SRt latbrc aci,

- sacchar i dexd-L-aRehsyyLi-48or6E 2YidEnd 2L0-a-D-malt sﬁ-l FHR:SXm‘ barPHé RFrdCin Afikitte, it

-~ exRipiti ng.e,gygsapy rect reducing activity will be explained hereinafter. Such -
a [err]-glycaand cdse 3 Geighéither asytismaReubkifin @licanotiangbrid O ban(ady) d-ghREk5HISdstdmglc Of
1- 7 gl WeOoits GithOal pigher iatTkghitosid Groligdre formdd i ribasiéli DRPendérigl of thalu-gitosyt Bcgatidnsy |
group i s [eptlenthitadexttiregiedandtansfdraae pisldsiar 4-Dglucaii@roug withu polfmetibatiorsddgrae distibutiag -
t he nunberin thamangaobhbtf vetile aamidaset vields| sastight whrewandigidbutione Such Gr migtwarcpd be partially

2- 0- [ er r ] -hipirgfyaed oally bither of xcamylasec(EQ Gi2d 1), B-aDyfasy (EL-33- 1) latdoglycoanbylase (& H2.t3)dei d,
2- 0[ er r] - medueeothe pelumrizationsdagtee lof the erBiglucosplgmup- i mepassary Fot exeronls) R-Ora-Bonalinsiile 35
acid, 26043 qu acjy. and| highprepplyangesare pydialyzed fej qecuseylatp 2-O-a-D-glucosyl-L-ascorbic acid when
2-Oferr] SE?IWHB mmff’m Ly 9 [predomjgantly am'wnzga» ifotetragsyl-L-ascorbic acid

t ohept aos ﬁ‘d !‘_'9 W‘Eﬂ’*’tzméﬁ‘i“ﬂ‘“'atﬂlzt%g Hcﬁy'dfﬂﬁ?,%‘i Rfids &0 @F‘ﬁ’PY'&V 2prbifsEcdiing

gngl} [2er0r][er rﬁb 91 ’é’ ﬁéttzgg a g IC"@?‘C:f |
necessary, uaéﬁam a§a§ & W ?"E'u "w' Cisiy U?Jr%siipea.ﬁa L ﬂ%& il ase

or a-a ny| "?veca%hon |¥CiQ %Xéted-to &W the remalmng enzyme filtered and concentrated mto a syrupy
product which may be then dried and prepared into a powdery product.

_ When a purified a-glycosyl-L-ascorbic acid product is needed, one can easily isolate an a-glycosyl-L-

55 ascorbic acid in its possible purest form from the contaminants such as remaining L-ascorbic acid, D-

glucose and a-glucosyl saccharides by one or more purification methods utilizing the difference in

molecular weight and/or affinity; for example, membrane separation, gel filtration chromatography, column

. chromatography, high-performance liquid chromatography (HPLC) and ion exchange chrdmatography. In



40 acids with a higher a-D-glucosyl group are formed in mxture.
Dlependently on the a-glucosyl saccharide, cyclonaltodextrin

gl ucanotransferase yields an a-D- gl ucos roup with a polynerization
degree distributing in the range of ERO 'P\ée\ﬂﬂq g a-anyl ase yields a slight
narrower distribution. Such a mixture can be partially hydrolyzed with

el ther of [ i Ichsa® | (iﬁ%sg’orﬁc ;mdlgnd QL&E yi %Uﬂaﬁ&eqaﬁ Eg:fa’sorgbl}re@edaagq starting
gl ucoanyl asrﬁatﬁ% % ﬁ% Shstodabtisn. i n&eﬁg%yym doﬁnﬁl&tﬁoﬂ 3t 116 SHcbRridelirahdié@ reaction
[err]-D- gl Ugop¥bre Uoftiiion g}_éﬁ%@%ﬁﬁﬁ%ogr PRy, the< AERIoR mixdrd dnede! theated IBRIohe &t inorb -
45 asCOT hi feriiellordamils, HYREAAMSIIN tho ARt YIHLAS 1§ Hosled MMdaRCTbiRIed substances
2- Q Lerrls- Duglrbtedioy lby LiittfidhO bkbitHer afdthtd \WAEHSIn Sthid) yeactioR dniktdre g3 treadaifdr cezample, with
[err]- Anyl aﬁ:ﬂva{bﬂ&ﬂr@m Rodabdrly thHapiteMagabas and coloring substances for their removal; and one another
2- O [ er r ] - Dnetddtweinrtiareaction migsre & domineriizedi witthnltidni eg¢henge pesiny(Hizfosn); and treated with
accumnul at e ahiowekdhtrigh rdsingOB-oEB)tb reimoeesdNdand saltsiby adsorption. :

2- O [-er r] - D- nahd ©glydosyl-L-ascowictcid oblainad imthig way is characterized by:

2- O [ err e D- rtitaxhibiiswylrect redusingrapivity. atd extremelystabla, Pelike Ikpsoprbig griddt scarsely Fayees
m xt ure obt aitmeMailigrd edactions Beshusp (b thepm \itecayees HBds‘d?Fg%Pafeﬁ‘g‘}'% d’ﬁ?’hf"f’fgd f”ﬁ'é such as
remai ni ng L- Pwein §idspgcharide and phyriplopisallypetyp sbsta ?f th
an a-gl ycosyl(‘g)l_'t '&§®B?%P'%mdUF’&'V%Pé?ﬁmévaﬁ i &cidy, dd“'? ﬂ'&'fs B |r °"é?cal°{w '

IUtsug?Inybe’%uCH )dt ro‘;ﬁ rr(x)di (\:/t W %@9 u)éterrrlro léc -q/u@gfase aﬁﬁg%c’g\lﬁg aE:SaénH%t "
enzyne, fil tel?‘@ |t|es eren Eol Wcé?ﬁc L&ﬂ%
dried and pr e( ge t afe ecaus 't . en a purr 51% "

é?is or Cﬁrodué aﬁﬁﬁ'&tﬁg cofBifs §PR-giRes) | siicch®i@b, dheCa-aN

[err] glycosy
(
\1“9 cosyl - -@%%8' aEId %Eﬂl S '|t§‘ |nh$r§nt RARRED WhilePHS &-glucdsplsachirasektitits shape-
Cont am nant S |§| Qj{:gaﬁllrﬂbedﬁ@'sWéd?éiln “oflécts0 ARHolighod briducireeGtoriC&lecodyl daccharide is low in
[err]-glucos thap%%SA?rﬁqb laﬂ&ﬁlmaﬁéﬁ&&ﬂh@ Inhidhit SffeILIS atfaindld witira 1688 talnowls ofuiid productng
t he diff er enc @etdisd '@ 1t68) iR a-ghRbGPL-astorBit Gtid afhibiting hey direbtoradueing aquivity, canrbatavesably
separ at i on, ingRpordtéd dsraastaoiizer, udligFmprodigeaabnt andCotabsarbeot) dasivablyo gran piagunt of 0.001 wiw
hi gh- per fzor PEEdI Gvidrd, inClolidsl, hevarages pagentiyl and eiRedds ferrsdscepiive disaabagringliding viral diseases,
chr omat ogr apiuserial| diseéizes and ERIgDSO8ers, B dobmetics aush as skiereitingrasnie @nd_ SswhipmeC
acid and a- gientsomyell ssio egeatsidiiecteddmenisich 4 bighty sefel apd P*é‘tl%éﬂ“’&'é’"%(“‘% Far ting

mat eri al i n 't Ifince amivhesytcrscarbie acd isrhighlyyresistanh to 30id. heat @adsl 2 "“°"'z°s ‘”‘"‘
conpl eti on w'omsrﬁéb%@e@rrﬁwh@étetsPlﬁrﬁF\bP“"?’e%?"?“éﬁ“doﬁF'“ﬁ?&' ISPé Vi m'"
such as @hr &realichigs 2pany tasEGrT@P’P@%R:%Qeﬁfnq‘fﬂ“)d"Eﬂ’%"“E é’ﬁe"bét t '"

met hods; f oPevesesPd p geriecgl, fQs Qoings ?“ﬁ'éasr ?&3? ?,8‘ %’m d; Isoclp °

the i nsol ubi POromicy §’l§t’i§ WE f@'s a_ u"m

wherein the™” ﬁtBt,,l Bts‘fﬁ"g '? y ° p”[' f"g "y‘t 1 for o w? 0o on

to adsorb tﬁ %l Sou m°

se on!

one anot K "}% ) 751 393 ?Jrfe@e i %basra. s o Riné el Srapod Borbeiy”
_cation exchg %ﬁ&m eras rarrato (f@aa @mm&s@wc&@@% g
( O—l—%or m t uﬁ \48he@ili grﬁh,@n uﬁ@ swoet Rit F"BA (b%h jamhJ*E"yokan (sweet jelly of beans)",
[erTT-gl yCOSM z0-yroias (Bt RiZikideantieRt Q&nﬁ%‘m" NoliydaftellaGiyid i"Smediias Aapapbsometh tbifke)"d 0
(1) 1t exbi WdsernRe/iecHortedibnerigykuch @Cbumbiscult érsckeratudkie pler muding cesra plft wafliin spngs
L- ascor bi ¢ agKeddouglinut GhdcolRleY chaaiig @am} tueanidhiatd eandy; rfiezant desserts Bashaassieo orbam and
these, it Ccans®s spopuisudiess thesd forcialt ipreserve dnd rTkaki-god dshayet hceﬁ'uwas\%aqﬂrmeﬁ such as
| i pi d, saccbaiter deam.uistpt ceaw| fogt pastel apd fruit paste: rredessed fruits, sugh as jam. APArPaladecsyrup-
these subst @resered fuR and erystadized duitoprodepsed faods sHph pHingss; of fryity ang vegetablass espal such
‘acid, andst la baketyi regduet, ndadle.camicefiickpiled fieg aa%ﬂr"tm o fatty f%?ééb‘?sﬁf‘%"séﬁ‘i"c?s s3l

(3) It is reidnd ynargatnep Pigkied Podypls gysh an“fWWU'@n {ﬁ% vegelab F c"h ﬁg % i?&%’

rﬁiﬁr‘? ?s§lg SBE nlirinf {abrE %[H%Vﬁrlrd’ ¢

So°

and L- ascor Bbettargzyke (freshoradishe picklast” rseé'RﬂFﬂ‘Pt ?(S‘i" 'E ﬁ
i nher ent topIEk'a%E’B‘i'”ﬁﬁsé”%(ﬁsdta “kP ° S such as am

ean sausa boul

fggé{]ﬁzlr Zieﬂndtpﬁsg%ﬁﬁurT e X]., % anp .)r E ; lll o %ﬁf -sh‘gkar é
a-glyc Osyl -nozshiol if Lid)*®,"su- @Llyi-surume™ and "fugu-no mmn-
sacchari de, u anfiffdod be{e(a L&MJCW é%&@bﬁ'ﬁmﬁ'&iri@d QbWesHyY I"sansai
( taﬁ vegetables)”, "surume (drred squld)" small fish and shelifish; daily dishes such as "nimame
(cooked beans)”, potato salad, "konbu-maki (tangle roll)” and "tenpura (deep-fried foods)"; egg and milk
55 products such as "kinshi-tamago”, milk beverage, butter and cheese; bottied and canned products such as
those of meat, fish meat, fruit and vegetable; alcoholic drinks such as synthetic sake, "zojo-shu", liqueur,

~ wine and whisky; beverages such as coffes, cocoa, juice, carbonated beverage, lactic acid beverage and
" lactobacillus beverage; and premixes and instant ‘foodstuffs such as pudding premix, hot cake premix,
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20 gl ycosyl -L-ascorbic acid exhibits its inherent activities, while the
a- gl ucosyl saccharide exhibits shape- inparting, filling and sweetening -
effects. Al though a product free fron1a- | ucosyl saccharide is lowin _
shape-inparting and filling effect§ g&%ﬁgrent effect is attainable with
a less anmobunt of the product. Because of these, the a-glycosyl-L-ascorbic

acid exhi by J.AnP icB Ondlrt %&kaf%%%km.mt(brxanm G@BGan! DU WP |ide LRG0 LRPINGRT
as a stabi, lf ycbém SbrBIE 288 BB bét Biordbry RESHFAANh fecd® Bhd pdR lidbds Fdp an
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di seaS eg andaies! d-gyas-LiastddicSacicaidsh 66 Fimiablg Sincdiporatea Sin Sbedial fenklé rand (hedepgnd, S
and~5Ki n- WiéveRés gnca gamatiies o Ssusdptive aiseases, amemdtiss dricludiag’ skin-tetnirgn ageot aral ghirghl y
saf e and sitabiing, agad] for examplé, tcigan, tigdteiteSirathe cpdeiiver] oilgiropc demin-compaipd rofsl ofreghind | s
hi ghl y r esigsttasathob,ogaets, thubdtiem butdent] interrgtynedicinadinjestion, deniifriae ribstiels exei shadowamilkyus
subst anceslotishi rdistiralidquigl, epsmetic craaint fpundition.tserscreeicdgienti eiagnsingrrgara shampeAsA finse; ip | s
favor abkey additidn te thesses asi u-abdorbeg@nd @@mﬁt'@rﬁfﬂg‘t@@@ﬂ?ﬂt for;plpstics apdisoAFiarfybsiigient
qual i ty- i nforasshying ugesido hydrelasss| i zer and antioxidant in foods and bever ages
in general, FE?(WQSS@ ugceptive slieeases; e referred toin e, "%‘3‘?5'0'@93" E

m so, m soans/ewed wi Q!Yﬁ”‘" L“??P’? aﬁ'd for F’ffﬂp d's g ':ee §§° rmﬂd'

vi negar, "4 °pat fact aﬂ hm RV
fb sﬁﬁcﬁ ely’ sen 0 meet m u Iquid
6\2 oup f(’Jsr rfhé g f %’?f;q o§ ?:ialéollu ? lo% ieu cgls such
rcester gﬁmggém e andc ,d Ra che ,c dtab ry
roux st ew acelifd fom»?é |eSn%§\ N biby cally-

rin (he&y ﬁ @ aﬁ c, t, filler, Sg?dbnzdin Jolth a%ﬁﬁltgﬂetﬂb\%mﬁ‘ éfgbﬁi can bl &0itaBly
sug apg Es@ fne:gmghga{ ,fng,ﬁ,ggagese st'yl e confectioneries such as "senbel

(rice crackekgo dose ,sahagq'ugte& l&ﬁﬂnh&t depéhapad of & beyly):osyl-L-iskaﬁiEl cid tontehtehdnadiskaionC e

crac ker) » routl @hd BdrRini$tfationSebqOidy usa Hit G range @j/ HHiUut 0.e012000dapadidt s’ a-gly'cbsyEL-
past e, Wmébdiﬂ] with a bean-jamfilling)" wro(svveet rice jelly)"

"an (bean | acpsmeticsysak B presarazicsimilady dsyn miamheem@)s 'm zu-yokan (soft
adzuki - bean jhicysyl-L-astbrbin @yid kalihcorgoestddyin poductseby congantibnalamatendntar example, mixing,
(Japanese- pyding, disfolving) $oakird) spMmgeranplmgylseravm#@btnlegmf patare sompletien o heir
bi scuit, cereeksing; cooki e, pie, pudding, creampuff, waffle, sponge cake,
doughnut chdhen arglycosyitteanparhic @!ﬁ?ﬂd@a‘?'aﬁrﬂ'“%’mﬂ-'@&?ﬁﬂ 30'4 ?'efbﬁﬁPecféeégﬁ E’%E?&h
as ice cremfanesene epperted.for ?fﬂ@"'@rd’é‘l’\ s%?é““‘c ??B-s‘@"’\“@r i’es Epp”
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e I

cream fl oEﬁ'b ?ﬁ; ?:é
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such as sa uc ar i ne pICk| ed products such as fUKUJ [ n—zuke
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Cpi gy%-es)", -zuke" and "rakkyo- zuke (pi ckl ed shal lots)"; prem xes for -
pi cKl ed prp.@bg;gﬁshsmcdmcaﬁdasa akuan zuke- no- not 0" and "hakusai - zuke- no- not o";
nmeat praglucts such as ham and sausage; fish neat products such as fish meat
ham fish neantests sat smgkintestina wah edded (db®iM phbsphatehbufier (pid J0kR0"20%" Ivhwaighpded to a
- (literal | yhdmogbrder, \whd edngifuged aid4.000aa fire 110 minutds, affeewhighutbé supermatantwap @dded itk & o
(sal ted gutrgpsiofcommerciglizeth by Merck '8 Gaa-Inpo -Rahway k Mewa Jgreey| YSiAg topgivesa iyl @Q?.ﬁ" tigtion of
'su- konbu" 0-1¢/s alleivedsta standbat aghigntte for# hourp. adsled with 2 V"“t"!?ﬁ l?U%IQHPd hagighjand
boi | ed dbwnrwg%yhswwwwas disgelv mtOWéMehQ?thrﬂs'F?f WHF ?’eﬂ"’é‘@a?ﬂ!é‘é’d P'a°§ H‘s ai
(rmountain @ ‘Z{_@?%’B?%@ ymembrage, tu "éq( againgt g s" P a"&'hﬁt
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dai | di sh ej'e:ﬁler giethl ?ﬁ-f’t raphe
(S ¢ fo§$ i T gw?v,e,em%@e-@s A B o ol

thfawg;Eteé
such as " k&K eg-% t
canned 6o d‘ugl g Especmhagad ;ESCI c ! ev; 67 PQH]H\QE&E&%W%(?@F rﬁlc Br?& gqbﬁggw:ty
al cohol. ' c dri i‘ Geosidash'y J‘é’etf qrgeamquﬁtodf Qazyhhe ‘that Pe\egéb@"lrmlcr%ag git€de at
whi sky; besﬁr@wa oASd 5107 hftite viHeH 24bayeldUindé?  the" RlidMHG AoRditiops MR Brophaftt | C
aci d bever gifing216b rhierektetd 8Can! e i8NNI Rided B ikiBrgisyiGtion 31260 MIEHHIRIA of 4 wiv %
f oodst ufsh S makies arB750 URlstbis BB ootalbQButiér e 6.0y EMtaiing 7.35mM EDTA, and the mixture is
allowed to react at 37°C for 30 minutes, incubated in boiling water for 3 minutes to suspend the reaction,
and centrifuged. Thereafter, 20 microliters of the supernatant is sampled, added with 1ml of "GLUCOSE B
TEST", a coloering reagent for the glucose oxidase method commercialized by Wako Pure Chemical
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EP 0 398 484 Bl instant juice, instant coffee, "sokuseki-shiruko (prem x of
adzukti - bean soup with rice cake)" and instant soup. Furthernore,

a-gl ycosyl -L-ascorbic acid can be favarably incorporated in feeds and pet

foods for donestic animals and poulF?Pé@sﬂ&%Pbdlng honey bee, silkworm and
pet fish for the enrichnent of vitanin C, the inprovenent of their taste

~qualities alnéj sth&e gr %\éﬁgt.{?ﬂ b&é{; 447+ @or 28 minutesAbrS&ilor development, and assayed for
a- glycosyl nob avorably incorporated in special foods

and beverages preventlves and remedi es for susceptive di seases, cosnetics
i ncl udi ng skiBineafa Ni Ng agent and skin- whitening agent, for exanple,

ci gar, ciggarettre, troche, cod-liver oil drop, vitam n conpound, oral

r ef r€shi ng agenicesyragbabic agir gl e, intubation nutrient, internal nedicine,
injection, dentifrice, Tipstick, eye shadow, m | ky Iotion, noi sture |iquid,

cosneti c crp@eAmehtindati on, sunscreen agent, cleansing soap, shanpoo and
rinse, in 10 addition to the uses as uv-absorbent and

det eri or at | $agcheridedteansfermepctionent for plastics and al so as . a substrate for as

sayi ng gl ycoside hy drol ases. The wording "susceptive di seases" as referred

toin the i nvéhmpeﬁmr?ééﬂwh‘tqﬁ%@ aggiate bufigr (@H ?b‘ﬁ'ﬂ?rﬂsé?i"e’ﬁﬁafa “stbP’é’ '9@(‘?' prbic

a- gl ycosyl - ¥ida 13§ pasis by #eipht-of majjose.gnd %’”s 9”’ ?ht d d ae:’:g:":h

di seasesgﬂt?%ﬁ’ﬁ‘é[&"@"‘lﬂ’%%@% "V' ﬁ? f F‘P’é? o}';: y ° in. p%fl&ca by
and nal i ¢haf{f

suscept i ve iﬂd‘é‘%as mE%lﬁﬁ & eelmetagﬁ%? en Ut' he| r f| naF tétjglgdw?te e
exanmpl e, Jgﬁco?%' Stuch MR Brbal® |§boutcﬁ°/d ¥ thé! RartihP LlattBlc! éém was
col,| utory a&q sg harld@ 8drivathblar Maceut i cat s such as ointnent, cataplasm
and=€r ean) ar maceutl cal s such as powder, granul e, capsul e and
tabl et. In Srinkdr ration of such a pharmaceutical, one or nore

i ngr edi ent s,ﬁ‘)@ﬁr_n%%rrpl e, renmedy, biologically- actl ve subst ance,

antibiotic, palgatidhiant, filler, stabilizer, coloring agent and flavoring
agent, can be suitably 20 used i n conbi nat| on, if necessary. The dose is
~adequat eky Chahgmectiore pixtuckowds|then Gubjdcted taa gelyittretmylchrnmaeumhbprca aQlireh of SRio&iet P-
adni ni st r at 279 a gel@uiact ahBlo-RatiyRichraend ABalifomiaf YAy usingowater fos alulionlo repqyen dne- '?'@img@l"of
about 0. 001L-4@0iE deig-Hierftacionanbich wed herpsuplected toAPLG o [ShirerBack ODBDArRRME 8rogchofhe
- prepared si Shihadzy Poisakushn Lish veieclepan; esing<).3% scetic aciq for P']ém@l WGSRIQ‘U‘ESN%GW'[S’ICC
acid is |nc€ﬂ'dg£9hd'la€l9" vaS [PeRyaae:t conqepiratedriy ¥acue apdipuivatizen) :;5 é‘h‘g‘l 3in a high-
m xi ng, RheBdivryD-olyresKdraseokic acd,speeimen. p'é’ﬁ’f ¥Ry I e, yipid jof gpout 80 o A0PipSE “ﬁr’(‘dD
i nj ecting, E'ai"ﬂf?ﬁla@‘f’l © Epction, i "or ocessi ng. Wen
a-glycosyl -L-ascorpjic acid and 2-O[err]-Dglucosyl-L-ascorbic acid are in
free acid féﬁﬁﬁﬁﬂﬁ& can be, if necessary, converted, for exanple, into

sodi um sal tphys| chorid 53 E,tmes;magnem umsalt, iron salt, copper 30 salt and
zi nc salt by—a—g—m—ng—t-herrr react with an aqueous sol ution of such as
metal hydroxi dey, i tordptr@d g Stk nidiHod I/ RSFAMER (S, was
capabl e of mgmgggg}ﬁg%%%%ﬁ;ﬁﬁ ﬁﬁc@fﬁﬁ exhi l??tl ng the actrls viti es(ﬁof
m refal s and WAnbtRET Iy picht-a-gRELYI-RastbtBis laal Gith & igHer¥-DFghidbsy! GHoupDbIRtairied bif s Mmiektiol &1
fortifiews arshpePenwisdnadgezbdby abiia ab possiblaj ang iteprprrtiosran gBervih ke beackpksai N i n
~detail a typi@al .a-glycosyl-L-ascorbic acid exhibiting no direct 35
reducing activity according to thé invention. Experinment 1 Preparation of.
[err]-glucosidase 40 A fré¢ Intestine was added |to 0.1M
phosphat e buffer (pH 7.0) Sﬁe"ieg{%@g% eght—Fed—+te Rreregdni zer, and
centrifuged at 4,000xg for Feendyi nuf @s"*ﬁ%ter“vﬁ% t he supgrnatant was
added with a trypsin commaréacietedich Cig2fbe diH2p8%. | NERO1% Hahvay, New
Jersey, USA, to give a fi ra(#orggn.sagmrﬁ,aacgn,m,)o 1g/| all ovted to stand at
anbi ent terrperature for 4 tours;—addedwth—2—votumes of_a chilled ethanol,
and :

50 (2) Molecular weight :
- FD mass spectrometric analysis with "M-80B",.a mass spectrometry commercialized by Hitachi Ltd.,
Tokyo, Japan, revealed a (M+H)* peak at 339 (molecular weight for chemical formula C1zH1aO11 is
.338). )
- (3) uv-Absorption spectrum
65 Exhibiting an absorption peak at 260nm when at pH 7.0, while exhibiting an absorption peak at 238nm
. when at pH 2.0.
[Exhibiting substantially the same property]



45 centrifuged. The sedinent was dissolved in 0.01 M phosphate buffer (pH
7.0),"and the solution was placed in a sem perneabl e nenbrane tube, and

di al yzed for 15 hours against a fresh preparation of the same buffer.
Thereafter, the liquid inside the Em%@g Bhr onat ogr aphed successi vel y on
col ums of DEAE-ceI | ul ose and hydroxyapatite in usual manner to recover an

a- glucosida | whi ch was then |yophilized to obtain an
a- gl ucos dalbngi %gmért&’a%ﬁf:a FRSesiPR! EaE 1 SPeCi fi 0 activity of 40.7

units/ ng pr e thgg ,;,Jﬁ,&,gw]on egree and activity-yield were
357-fol ds a%N rg orespectrve y. One unit of a-glucosidase is defined
ht

as the gnou EEMHQvaE latbrmireh Givs EAMLGXHOO™, eTRrhrEsp@dtiomets/ecomimendiafized by Gapav er
a tthe peri QQctQ,f, tid¥LBsbkory\O& Lt SR Espannder t he fol | owi ng condi tions.

Af t er appr ophd sdivert WwaslbJa)bid e pH.AWBngTihe medsuiement was 28N enzyne sol ution is |
added to a nex{sodign S@imethylesityloropicdate-2)2i33rde) was @sesl as thedntanialstand®8. nml t ose and
750 m crol i tieNReppnOGnlddORcet at e buffer (pH 6.0) containing 1.35mM EDTA, and
t he m xtour e i SSM(HHded =9SHe.da87HAt 37 [err] C for 30 minutes, incubated in
boi | i ng wat er ¥&8r(1H8 ddiJmdidbe J=8.5Hz)spend t he reaction, and centrifuged.
Thereafter 20753 dI4184H3) of the supernatant is sarrpl éd, added with 1 m
of ' GLUCOSE B 3784am. d, #%Qﬂzbrr ng reagent for the glucose oxidase net hod
comer ci al i zecPW"V\ﬂ tﬂ"é“d‘?g )cal 8 EP 0 398 484 Bl Industries, Ltd.,
Osaka, Mapan, 1-%61“5?‘ g3 ? ]Cfor 20 minutes for color devel oprent,
and assayed f JfO afl nm Experinent 2 5

[err]-D-G ucosy 5 e acr d Experr ment 2(1) 10 Sacchari de- transfer
reaction In cééréoﬁf rhyth E'rth QupzMné?rcrétlétktﬁd QPThB%mB&?Hwé c&bor\@Sm forms

di S%%I v gd 7 s,og ?a c acid, 12.8 parts by weight of
mal t ose and 1;2 yver ght of th| ourea and the sol ution was added

with 0.5 Un'ﬂm§/ €a i@éé QSofp&Hisor ofPie 1t @Hobey fob Weiribdsl dlvativeg | ofl C.asdothits fidsi eXablareinin
prepared by Jt.r&ﬁomatah OfbtrhHadrow, VoI35 BN, 483-1,4865(1978)ghd ant Tabwediin tPao-We b etad., Journal
50[ er 1] C f Olot RgriaGHiifabFo68 DRBmIBt 6135, b 21 -3 (19845 suydsts thatdn thd eebstaazacif the iinvertion,
suspendead bymeadlidhdl Grodp Whithisdsated atltheDfumbbniwd/ carbinogidnoibiestdrkic aaid id respdnaibledat t o
the react i onhend-Biglicadyltbond, waitst the aitaholt greperhicly iirglocatdRlaChe mumises theoesrbprh glom is in
reacti on mbeefoen.r eveal ed t hat about 30% of the st arting L-ascorbic acid

was conver t €@} Methylgtion agalysishar i de deri vati ve. peri ment 2 2) Purification
25 The rTbegukistanconyas tmsthylatge Hy tﬂP?e’ﬁet%‘?Glﬂe&E‘P%’d'" t"a°'£’ éwﬂ%;ﬁgﬁ”““—“
chr onat egr afieyd ane Chermisirvi, Mel.-3% Pp-2324,(1984) whesreimL-ascoy b' it §? Sr@a_g?

Ri chnond, C4? P’P‘FS‘H_"}'ﬂaa"V f?BSA’ -0- U‘gﬁhﬂ' ;ﬁgf%“ido'f‘ydéﬂlyﬁ'ﬁ ° {e uuf‘ fnaton

[err]- Dglud(‘f§9’ ) it

HPLC on " Shi H’fﬂé’{:‘ﬁ’ %@‘ d'sb °' ﬁ 'scfg g?mﬂ?épﬁ"&, other
Kyot o, Japa ﬂ w 3’ i cgr for S ut

a-D-glu osyl cid-ri ch fract i on was’ recovered concentrated in

oP§ b
vacuo and p ) sﬁxvasy R doliGr hidRdkide AndP B iR bddtiCadi; g&hble?iﬁ) methbol &nd ethanol;
%' UCOSY' Q,r. bifier AohShns REGhBRRmM.PUr i ty of 99.9% in the yield of -
. abo 80% aqa*hmﬁrhg &Jﬂ@carﬂialb'the same property]
(8) Coloring reaction '
Exhibiting no direct reducing activity, and not reducing and decoloring 2,6-dichlorophenolindophenol.
‘Negative to the 2,4-dinitrophenylhydrazine reaction.
Turning green on the anthrone-sulfuric acid reaction.
[Exhibiting substantially the same property]
45 (9) Stability
(a) Hydrolyzable by a-gluc031dase or by treatment with 1N hydrochloric acid at 100°C for 5 mrnutes
to form L-ascorbic acid and D-glucose at a molar ratio of 1:1.
[Hydrolyzable by glucoamylase to form 2-O-a-D-glucosyl-L-ascorbic acid and D-glucoss]
(b) Unhydrolyzable by g-glucosidase.
50 [Exhibiting substantially the same property] '
(c) 2-O-a-D-Glucosyl-L-ascorbic acid was compared respectively to the 6-0 ~a-D-glucosyl- -L-ascorbic
-acid disclosed in Japanese Patent Publication No.38,158/73, and L-ascorbic acid for their stability in
aqueous solution. More particularly, each sample was adjusted to a concentration of 70 micromoles
and to pH 7.0 or 2.0, placed in a cuvette, and measured for its absorbance at either 260nm and pH
55 7.0 or at 245nm and pH 2.0 while keeping the solution at 20°C. The remammg ratro (%) was
calculated with the absorbance.
The results were as shown in Table |. .
As obvious from the results in Table I, unlike 6-0-«-D-glucosyl-L-ascorb|c acrd and L-ascorbic acid, 2-

to
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gl ucosyl -L-ascorbic acid in the reaction mxture. Experinent 2(3) 35
Physi tochem cal properties A typical [err]-glycosyl-L-ascorbic acid
speci nen, prepared by the nmethod in E%Perlnent 2(2), was determned for .the

A98ALPt ypi cal a-gl ycosyl - L-ascorbic
obtai ned by the nethod in 40

fol | owi ng physi cochemi cal properti e8P
acid with a higher a- D-glucosyl group,

Exanpl e A-1, 2 TL%QAO Yo Aderhdl st PA5BARLGuoANd 1S properti es
ar e gl ven | n % % ol -
et il e

(for chenical fornula [err]) 50
spectrongtric anal ysis with "M 80B",

(2) Mpmqul ar wei ght FD nass
a mass spectronetry commercial i zed by

H tschi Ltd
wei ght for
Exhi biting
absor ption
propertyleo 9
tabl et nmeth
subst anti al
determ ned
- El ectron Op
~and the pH
-3-trinethyl

" |ur\yu, dapd.ll,
cheni cal PH or mul a
an absor ption ped
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[ err] H NMR
3.56 (1 H,

O =0
MIpteJZGAs/&smd;_symtjol for gomylqusyr-g-afcmc agd of theginventjon; 6§A7@ froH, d, J
=3.8t) go 8§ 6{0ta-Pigluchdyl-Lascorli &idas a gontrolgand A, for &-ascorbic acig agoneagother cogrol.
9. 7THz, .OFz) 4.08 (1 H, td, J =6.4Hz, J = 1.5Hz) 4.91 (1 H, d, J
1. 5HZ) 5 52 ((10)ths%logu]:al'act3|tlé§'|z)

‘(@) Reducing activity on cytochrome C 2-0-a-D-Glucosyl-L-ascorbic acid, 8-O-a-D-glucosyl- L-asoorblc
acid and ascorbic acid were compared for their reducing activity on cytochrome C.
To a mixture of 0.5ml of 0.2mM EDTA in 0.1M potassium phosphate buffer (pH 7.8) and 0.1ml of
0.1mM cytochrome C was added an prescribed amount of water to give a final volume of 1 ml which
was then added with 10 microliters of 10mM of either sample, and determined for its change in
absorbance at 550nm and ambient temperature with a photospectrometry. The difference in absor-
bance (AA/minute/10 microliters) was determined with the initial reaction rate, and the reducing
activity was estimated with the difference in absorbance.
As the result, it was confirmed that unlike 6-O-a-D-glucosyl-L-ascorbic acid and L-ascorbic acid, 2-O-
a-D-glucosyl-L-ascorbic acid exhibited no reducing activity.
Also was confirmed that 2-O-a-D-glucosyl-L-ascorbic acid exhibited a reducing activity when hydrolyz-
ed by an a-glucosidase specimen prepared by the method in Expenment 1.
(b) Collagenic activity
2-0-a-D-Glucosyl-L-ascorbic acid, 6-O-a-D-glucosyl-L-ascorbic acid and L-ascorblc acud were tested
for their collagenic activity.
A human fibroblast cell, cell density of 7x10* cells/plate, was cultured in Eagle's minimal essential
medium supplemented with 10% FCS for 1 week, added with 4uCi/ml 3H-proline, 201g/mi of 8-
aminopropionitrile and 0.25mM of sither sample, and cultured for an additional 24 hours. The resultant
was then added with 10 w/v % trichloroacetic acid to recover the collagenous element in the culture,
followed by lyophilization. The resultant specimen was dissolved, and the solution was adjusted to an
appropriate pH, treated with a collagenase (Type Ili) at 37°C for 90 minutes, and centrifuged.
Collagenic activity was estimated by determining the radio activity in the supernatant.
As the result, it was confirmed that 2-0-a-D-glucosyI-L-ascorb|c acid had the same collagenic activity
as that of L-ascorbic acid.
Also was confirmed that 6-O-a-D-quoosyI-L-ascorb|c acid was slightly inferior in collagenic activity to
that of 2-O-a-D-glucosyl-L-ascorbic acid. :

The above physicochemical properties confirm that the a-glycosyl-L-ascorbic acid exhibiting no direct

reducing activity prepared in this Experiment has the chemical structure shown by the formula [il]:

25

30

35

50

55

1



These data confirmthat the al cohol group which is | ocated at the nunber
two carbon atom forns 20 together with D-glucose a glucoside via an ether
bond. (5) Dissociation constant The pKa is 3. 0. Conparison of this to those
for various derivatives of L- ascor'iﬂ@%%ﬁf?fn Table 1 in J.Jernow et al., '
Tetrahedron, Vol .35, pp.1,483-1,486 (1979) and in Table 2 in Pao-Wn Lu et
al ., Journal of Agricultural Food Chemistry, Vol.32, pp.21-28 (1984)
suggests that in the substance of the invention, 25 t hecgl,s@lgo!l group
which is |located at the nunber two carbon atomin L-ascorlic acid is
responsi ble for the [err]-D-glucosyl bond, while the al BofRoRHyroup which is
| ocatedgat the nunber three carboep atomis in freg 6) Methyl ation
anarysi s The substance ‘ goed in Pao-\Wen Lu
et al., Journal of Agri .32, pp.21-28
(1984) wherein L-asgor b eto '
predom nantly form the resul tant
|l ed to tche formati | ucose as the
predom nant products. L iton consthant and :
met hyl ati on anal ysi s suggestgghat |t he allohoDHgrodp which s |ocated at the
nunber two carbon atom forns with\D-glucose an [efr]-glucoside |inkage via
an ether 35 bond. (7) Solubility in solvents Readily soluble in water,
0.1 N sBdi um hydroxi de Fﬁg .& N acetic acid; soluble in nethanol and

rein er 9 . : S
ethanol; e L);@%EE%jL-ascog%j: ?{}1. %g/ﬂ%ﬁ?cg-glﬁ%%l-ﬁ-%cgfbﬁf Q:fdmhai % NdnBinich: NGructure

subst anti thL&; ols] W © orirng reaction Exhibiting no
di rect reducind activity, and not reducing and decol oring
Z,Gfﬁicglorophenolindophenol. Negative to the 2,4-dinitrophenyl hydrazi ne
reaction. Turning green on the anthrone-sul furi cGHeT@Hreaction. [ Exhibiting
substantially the sane property] 45 (9) St-ab'Hl_'l 'bt-l( a) Hydrol yzabl e by

a- gl ucosi dase or by treatnent with 1N hydrochlorijc 'acid at 100 C for 5

m nutes to form L-ascorbic aci nolar ratio of 1:1.

[ Hydr ol yzabl e by gl ucoanyl ase t | ucosyl -L-ascorbic acid
and D-glucose] (b) Unhydrol cosi dgse. so [ Exhi bi ti ng
substantially the sane propex
was conpared respectively ' gMNegsyl --L-ascorbic acid
di scl osed in Japanese Pat e |
for theP¥ stability in aqueous More pafticularly, each sanple was
adjusted to a concentration of 70 mcronoles and to pH 7.0 or 2.0, placed
i'n a cuvette, and neasured for its absorbance at either 260nm and pH 55
7.0 or at 245nm and pH 2.0 whil e keeping the soluti.on at 20 [err]C. The
remai nin I 9% was calculated with the absorbance. The results were as
shown iﬁgTééhgﬁﬁﬁgzs obvious fromthe results in Table I, unlike
6-0-[err] - & gbiChWé - L-ascorbic acid and L-ascorbic acid, 2- 10

ot

Rats were orally administered with 1g L-ascorbic acid and 500mg maltose as in the form of 5ml of 10
4@ wN % solution, and their blood was sampled at intervals and centrifuged. HPLC of the supernatants or
plasmas confirmed that the peaks of a-D-glucosyl-L-ascorbic acid and a small amount of a-D-maitosyl-L-
ascorbic acid appeared about 30 minutes after the administration, reached their maxima at 180 minutes,
thereafter suddenly disappeared, and disappeared from blood for 360 minutes.
The substance which exhibited one of these peaks and corresponded to a-_D-glucosyl-L-ascorbic acid
45 as the predominant element was isolated and studied in detail, confirming that its physicochemical .
properties were identical o those of 2-O-a-D-glucosyl-L-ascorbic acid.
Accordingly, it would be concluded that a-glycosyl-L-ascorbic acid is highly safe because itis a
biosubstance which is synthesized, metabolized and disappeared in vivo.

‘50 Experiment 4
Acute toxicity
A high-purity a-D-glucosyl-L-ascorbic acid specimen, prepared by the method in Experiment 2(2), was
55 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 difficuit.

These confirmed that the specimen was extremely low in toxicity. An a-glycosyl-L-ascorbic acid
~ prepared by the method in Example A-1 was tested_ similarly as above to obtain the same result, confirming

12



EP 0 398 484 Bl O [err]-D-gl ucosyl L-ascorbic acid is extrenely stable in
aqueous solution. [Exhibiting substantially the sanme property as that of
2-O[err]-Dglucosyl-L-ascorbic acid Table .5 pH

Time (hour) 0 7 0.25 0.5 EP 039848481 21.0 7

2GAsA ' 100% : 100% 100% 100% 100% 6GASA

%800/% ﬁ'g f o toxicity of t?i é imen was Jx?re/ﬁlely low. 8% AsA 100% 47%
% following and Examples B wug qﬁ&‘%te the a-glyéogﬂ Yascorbic ac;]do&%bltlrg no

100% éPMduc1ng actll jtsc’uses respectively. 6GAsA

99% 5500 ASA . 100% 99% 97%

87% s  EOApOA-£: 2GAsA Is the synbol for

2- @Terr] - D grucosyl - L-ascorbic acid of the invention; 6GAsA for
2- 0- [ err ] - Dusiytosyihsctrbiaagidr bi ¢ acid as a control; and AsA, for L-ascorbic
acid as one another control. 20 (10) Physiological activities (a) Reducing
activity on cyNimodarte bpwdhe of@-¢yelpdeiriwe dissolwed|in 20 pasts by Weight glowatpr by heating, and the
B- O [ er r ] 76 Dsgjition oy hdded avile 8 miitscbyawdight afltasgerbio egid ander redUWr@"Q!‘!?ﬁia aheeagfter gyhile
t heir reducikerginades sdiution ehpid 50@ﬁrﬁ9r?€ glded wyith 150 “'1'6’969"%3??%@ °6FV‘I'P"!§H‘?"°’6'I‘"
- 0.2nM EDTA iglycanptiamsfey aea@@mma $y thiayashibarg Bleshemisel ?‘“ $d"
cyt ochrone @"W&%WG%@’&?}“ 'Pﬂ’@?{‘ BYEYES fd B apep0 i zcéysﬁ"hél""\?ﬁt

St TR o Sl h

or

f 1 m whi JAMIRE Chamical Ef*%!ﬁ ﬁ°1Hd E‘?‘ JFaé qu %’L
gnd det. er’Fr: ﬁ@'ﬂ’ SGSf ok gﬁ@ 1 quGM e :éggﬂw $fe~l ectroscopic
§ﬁ§ .dda %ﬁ% r@ghsﬂm' Qos fmég wile the

t enper at ur e W

(Lerr ]A/mmfm i e e A OO S
rat5§1b and thg, opbic acid% ﬁfdltﬁ%nié@s%l-@a% 6&@5&&1 alih- P\Qtoﬁaﬁ.:sgjlli Js&i’rt%‘gcl“i’d
i n “@bsor bg n%lgi le %p{a@@“[ bscorbie 2#RSagp obti8  retditioh Kifine of 11.2 minutes, 15.7
6-O[err]- W05 mihates 296 iiruted Casd rﬁlﬂtﬂesl—:i@ﬁ ﬁ'ﬂﬁék GncB88.6mindted) About 50% of the L-

[err]-D-gl U GSsodblic- derdaas Qbribriad iid &lgigeosylRiabcebicbRidr Fridteaten dheax@dction rivtureANas Beakd o
confirmed t httivae @e|remdidingRngfméCana Yikerdd; IS fifrate wedi pilrified ni dobdrdsticeawithalgbLroatimg in
activity whespdipmeiita(a) avith adsiiht raudificatiol wcisdlatel asrticulap eglyomsyl-Laseyddr add biymeritse The
met hod i nes Exspmentsresrd tibn mbéd, concentfatali inGaklocane pilerizedite elitdin/a powdery a-glycosyl-L-ascorbic
2- O [ er r] - D-a6H podsy in-the- weidal abrut 9% againstdheGtarting rjcolicgbid.con dhe| dry solid basisiid-eb-Jaci d -
and L-ascor bi cThagrafust@xhibits os dieagt foducing [activity. bef| eikhibite satisfacterily high spabilily aad physiologi-
fi brobl ast el dctivity.cThus, drenerpdupt ig ffavgralphy pyaple @s [a) sigbfizent qualityimeroving #agpie ghypiglogically
Eagl e' s mi nisatiyp sgastaiuv-absofpeiiniReds Ravaresien RhamacRpticpls Ppysserptyerdispases W@éRsmet'cs
added wi t# 45 @l 3sis Ao dreqied e ?I]"Fm\%"a’“Q(S’[ err]g/m of [err]- 40
am nopropionitrile and 0.25nM of either sanple, and cultured for an
addi ti onal . The resultant was then added with 10 wv %
trichl oroacet/c ac d LRcfegover t he col | agenous el enent in the culture,
f o: | oned y %—% The resul tant speci nen was di ssol ved, and the
sol ution Was b Chd‘ ight! f%eﬂﬁrpdaélaa&u@ SRl FE50HakToPwdidhh LGRS Reating,
(Type 111) j)n :%L fe i fow T ¢ 2B8dofuid dé@Ghaer £w LiRRditlond) Helorte} Y
wag esti mat oG GhdTsdhiibw of PR sraaﬁkdow@t ladidebt Ywith "27b it BErin 2t By élomaitBdextrin
As The r esu'dimadoﬁan%ﬁs&%ﬁé ialioWedl t eabt r @ [h6urs. | Affer ghalyGing YHe- feacliGiC MixkureC by GIPLC
had the samasinily &00ExSmpd Ri1y oyt 65% bilthé Laécolbicaadiclonds i convaitaddinto Alghosykisascorbic
confirmed t hials uchal arD-gluchsylL-ascarbiy lacitl,-caB-makdsyld-asmibit ackls «-Dinaljbitidsyl-Lraséosi¢ anid,
i N col | ageni«cD-maltoteiradsyl-Liascorbic acid, a-D-maltopentaosyl-L-ascorbic acid and a-D-maltohexaosyl-L-ascorbic
acid similarly as in Example A-1. Thereafter, the reaction mixture was heated to inactivate the remaining
enzyme and filtered, after which the filtrate was purified in usual manner by the decoloration with activated
465 carbon, and concentrated to obtain a syrupy a-glycosyl-L-ascorbic acid product additionally containing c-
glucosyl saccharides in the yield of about 90% against the weight of the starting materials, d.s.b. '
The a-glycosyl-L-ascorbic acid in the product exhibits no direct reducing activity, but exhibits satisfac-
torily high stability and physiological- activity. Thus, the product is favorably usable as a seasoning,
moisture-retaining agent, quality-improving agent, physiologically active agent and uv-absorbent in foods,
s0 beverages, pharmaceuticals for susceptwe diseases and cosmetics, as well as in agents directed to enrich
vitamin C

Example A-3

56 2-0-a-D-Glucosyl-L-ascorbic acid

One part by weight of a syrupy a-glycosyl-L-ascorbic acid product 'additionally containing a-glucosyl
saccharides, prepared by the method in Example A-2 with a slight modification, was dissolved in 4 parts by
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that of 2-0-[err]-D-glucosyl-L-ascorbic acid. The above physi cocheni cal
properties confirmthat.the a-glycosyl-L-ascorbic acid exhibiting no direct
so reducing activity prepared in this Experinment has the chem cal structure
shown by the formla [III] 55 %9%‘8’8 Big4 B1 [err] 15 wherein n is an
integer fromO to 6. 2-0-[err]-D-d ucosyl-L-ascorbic acid, a typical '

a- gl'ycosy i Saleh! aﬁa %! DiuniddaRas! ddGec R g%L SHB! 445 ofS RSB iako (B 3B OBYTUI 2
[IVD 20 Commer |aI|zed Toyobo Co Ltd., OsalrL E% P& fo B4 at%osﬁ%rrﬁsﬁo‘é@ Ar1g VO
Rats were ,ohd i'aﬁ ﬁ’l Sidvelled Phatldrti 'Iﬁ%%@yﬂ.—é@drﬂca@iﬂéjwé'g%merﬁa itd30- as
in the forrB O wv %solution, and their blood was sanpl ed at
intervals a e.sm; rtﬁ Hﬁtﬁsln mHBLecwé%fheatb&toShuéWaﬁahamrﬁmmg oifdy s ARG fildaia] and e
that” the Rga Swal fpuiiod by | thC AEBidd la-EXB&Telt Zi2)avathCh st rAodifoston tca recavar a @f0-a-D-

a- D- mal t oglubosi-L-a860R0 &diderich racliorbyitichawae then bandéntratBd invaub esd pufvbrized totvbtain a high-
adni ni st r pluitp @,0-d-B-glabusg-Lidseibic adiporty at 9980r highvutie the vidice ofeabbut B0%sagdidstrthey

di sappear atitingixascobis agihelsmbed from bl ood for 360 m nutes. The substance

whi ch emhi bi Gheicterizationfof itisemreduptecortymerh that ity Physiprohriniesl prgperties were substantially the

a- D- gl ucosghs as-those ot thd 2:0zd}-glucesyl-L-gssorbig aci r"é@@?'f'!'ﬁar?@)el ement was i sol at ed

and studied Tha %@v&-wucoeybhﬁscwmc dt ﬁa‘?‘mr %@cﬁé‘?ﬂzﬁfal““ %‘P ingeageMer e
i denti cal Phyiojoigaliy 361"’923980*{ BY-30p Ia"‘l'_ @WH&@' @?{;&g‘ﬂw E?"ﬁ P?ﬁ it

woul d be @BHEAeHicHS {95 Syscprt Jivgg a?:&??
because’®i titgmin G which ity Pee GH&%@% f@'ﬁf 'é?) 4 d" " H'Hsm gical

di sappear 8% vivo. 50 Experiment 4 Acute toxicity A hi gh pur| ty

[err] - Dglééco A4L ascorbic acid speci men, prepared by the nmethod in

Experi ment was 55 orally adm ni stered to 7 week-old dd mce for acute

toxTcity t e(ﬁim A _agcg,g%caggul t, no nouse died when adm nistered with up to 5g
of the s er dose was difficult. These confirnmed that the
speci men WaSTvFeK& 8RB yYwei Rl b | IdactﬁnQBE a8)twas didddivad 170 parE)y weightsot @sth Iy hagting| and
prepar ed ke doldfon Wik Aadbd iwith X pae lbg whibitlof 1-asobrBic a6i6 Likier @iuting acridifiorasudtipoadeled 0
obt ai Nt heith ANMits/e Béktrin, of AQuaftiklly PuIiiigd hlucosidase Grefesa bySitle Bibthod)int Expérinehtokiand t y
of t hi Sz5S fidiWed R residh &t k5.0 entes0y C lfap\8. hodrk endeolightsshiekiing Esvwiitipse Thexeactioh riixteMaes B
wi || i || uglirifat,ecohdestrateeirandl pgjveyiesishyl the metbasbin [Fxampiec A8 willk b slight m@ieﬂ@nm phtain a
reduci ng aowden produgtrinithe yisidwbabout9@%pect i vel y. 5 Exanple A-1

a-d. ycosyl L Thepeadnds centainef @bout 10 wiw % a-glycosyl-L-ascorbic acid.
: The a-glycosyl-L-ascorbic acid exhibits no direct reducing activity, but exhibits satlsfactonly high

30 stability and physiological activity. Thus, the product is favorably usable as a seasoning, moisture-retaining
agent, quality-improving agent, physiologically active agent and uv-absorbent in foods, beverages, phar-
maceuticals for susceptive diseases and cosmetics, as well as in agents directed to enrich vitamin C.

~ Example A5

a~Glycosyl-L-ascorbic acid

S Ten parts by weight of maltose was dissolved in 80 parts by weight of water by heating, and the

solution was added with 10 parts by weight of L-ascorbic acid and 4 units/g maltose of a rice seed a-

4 glucosidase commercialized by Sigma Chemical Co., Saint Louis, Missouri, USA, and allowed to react at pH

' 8.0 and 45°C for 6 hours under light-shielding conditions. The reaction mixture was purified, concentrated

and pulverized by the method in Example A-2 with a slight modification to obtain a powdery product in the

yield of about 90%. The product contained about 15% a-glycosyl-L-ascorbic acid.

The a-glycosyl-L-ascorbic acid in the product exhibits no direct reducing activity, exhibits satisfactorily

45 high stability and physiological activity. Thus, the product is favorably usable as a sweetener, seasoning,

moisture-retaining agent, quality-improving agent, physiologically active agent and uv-absorbent in foods,

beverages, pharmaceuticals for susceptive dlseases and cosmetics, as well as in agents directed to enrich
vitamin C. :

50
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Ni ne parts by wei ght of [erf]-cyclodextrin was di ssolved in 20 parts by
wei ght of water by heating, and the 10 solution was added with 3 parts by
wei ght of L-ascorbic acid under reduci C ,itions, thereafter while

. keeping the solution at pH 5.5 and @mdgkﬁé?quded with 150 units/g

a-cycl odextrin of cyclonmaltodextrin glucanotransferase commercialized by
Hayashi bar a-Bi I'cal Laboratories, Inc., Ckayanma, Japan, and allowed to
react for 455h§§2§?]The reaction mxture was fed to "AQ 303 ODS" HPLC

system a pLogsd-19scomiéBidir @ Chem cal Laboratories Co., Ltd., Kyoto,.
Japan, -equi pped wth "CTC6° colum, a product of 15 Shimadzu Sei sakusho
Ltd. ;. Kyof ogxadpeids()and eluted with 0.1Merr] buffer (pH 2.0) at a flow
rate“of O.5mM/mnute while nonitoring with "MJLT-340" detector system a
product of Jspasiodpiecgiucosidaspi ¢ Co., Ltd., Tokyo, Japan. As the result,
L-ascorbic acid appeared at a retension tinme of 9.5 mnutes, while the
new y formed Muborgévanicus\ifO #5708 we® inprulsted @ndjcultiyateyl #1301 & fop A4 PoussUngler |Fpratiograpifption
a- D- mal t ot r cowiipnsiin Sp9pensitycveight of a liguidruliup motium whish gantajnod, watertpgetheryyith 4.0 wiv %
a- D- mal t opemeliase\Pi1-w/v %spotastiine Phogphgte "&nwaﬂﬁ|°t1dﬁ\e%éﬂ‘§w@m-"5'§e&?§i“€“@ neslym
and [ err] - Dswiiatet &% W%W'E’U&@?I&Hﬂfcw’&gf ee! 38g é‘i‘f" "?tgg'g%g?' e dps Tdron
time of 11.boaw fietized by beating,ang, slerlely agde t?n‘:g? ."."?ﬂ..'ﬁelﬁ‘li ﬁéﬁf: ° Inpgriapon. 4TS

ni nut es, e”?Z cqmRigtinfof die cuftiie. 418 mycsli waT Becveral BT mBRizet 1 PR T s or bi ¢ aci d
was converted into. a-glycosyl-L-ascorbic acid. Thereafter, the reaction

m xture msgﬁ@i}’e@@o I nactivate the remai ning enzyne and filtered, and the

filtrate \/\n/g§,r E%‘q Led Masﬁﬁ-ﬁ&&‘ﬂ@%ﬁ ‘with the nmethod in Experinent 2(2) with

a slight to-rsorate particul ar a-glycosyl -L-ascorbic acid

el eménts. ,, The RRy p&ls By Taight HESUNMALES Strysline GRRGES Bimméreigized byiagasaibaa do., Lid,
pul veri zed toRayalnh, Aaphnwds AEENeY inf70Padts BEWEight of MaRPBYOReatingCand ther soiichtwas addet @ith
yi el d of abquparRGYowaghi o Slasdolit didahd i Gnitels erattdsé of adindhobilzad &-bleccdidgse pripared by
basi s (d.s. lhe)methbl @ Exa®pib At6(1 Xideblightsshiatding icongiitionsy and atidiwed) tocradct atipHy5.5 4nd 50 ° C for
exhi bits satinsdreictorily high stability and physiol ogi- cal activity. Thus,
the produst i SThbasetaalhiyturaab likeresisto sensove tive [immehilizecheraligosidasp rwbicpwmq:ragw Jn
physi ol ogi cahdthyer eattion batchg After heatin. the fityats wedeusified, eoneeniseied and Pyleari the method in
phar maceut i Exdmple &2 withja gighnogificaionsie gbtais a apwrleryRqepgt incthe viegof ahaut iy 55 jn
the agents di rEetpemduat gontained ahout wi ¥ erolycosyblogscorbic agido » bits.satist
[err]-d ycosy| Theecglicemhli-8scebif geidin the,pre %‘P‘P‘f 'l?}i’" i’_yﬂ‘f'"%%z‘ﬂfé‘b F?’ﬂ'b?:fétt' a°r
about 6) adorly bigh stailly jand Hhysiplegicdl % T A e i oot -
sol ution m§°mmw¥ﬁz%"§§% oW, Gty péﬂ“ %ﬁqen'%’ﬁ'@@' i é’%‘é&e NGB directs
reduci ng cor'l'U1°?ﬁsoPﬁé’°’.3?gﬁ AP PCARHT" | S REED RG T he SO Utll o e ap | agens diedted s
C, added wi th®WH" RN/ g dextrin of cyclonaltodextrin gl ucanotransferase,

and al | owed eact for 40 hours. After analyzing the reaction m xture by
HPLC 40 V\%i né(—&nségr-yias in Exanpl e A-1, about 65% of the L-ascorbic acid was

converted i 4.9y SllnyCOSY! - L-ascorbi ¢ acids such. as a-D-gl ucosyl-L-ascorbic
aciid, a-D- rrgnrcr@ygi -ascorbic acid, a-D-naltotriosyl-L-ascorbic acid, '

[ er'] - D- mal t Ot RighGNed barks -1 HoRAH Gui Giash, and-25-paits ByOpsiht SIS ywdbry aghoodyi-caseabic
and a- D- npl tsiaesamsy by theasdnt i ExatpiedA-6 iwars | kasadyd ats0r © willx amites aAd the mixture was
Thereaf t er, ddlied witra®0 ipans My Xweight of\AMABIT®!, el anbydrova carystaliinee maltitel icommereiplizep by
enzynme and fHalyaskibaal Shaliflitos rOkafame.hapdne1.6 ipartsriartwaighizaf caicimh phasphaterang, 8.4 Rprt B meight
by the decolabemtimsntheliincuding Bicveladexring Bnd furhieh o¥red Hitttia emelcameuntof sepseningoisiediand o
syrupy [ errJeutjloyastainythe Eaptiened itodect. athp progieh dt e vitasin Penrishash foy-caringenis andrigy-caloric
gl ucosyl Gachbwirda¥es in the yield of about 90% agai nst the weight of the
starting materials, d.s.b. The a-glycosyl-L-ascorbic acid in the product
exhi bits no B#PRIRB2r educing activity, but exhibits satisfac- torily high

stability ar!g &héglgl ogi g¢al activiity. Thus, the product is favorably usabl é :

as a seas%ni L ° retaining agent, quality-inproving agent,

physi ol ogf’cal | GneSart Y Swe P?twawﬂ'gce%r&%grrm%mwnh R 2f RRISy weidht o VRN AE &®: mixture ©
o indgoni Vi, ¢ o

phar maceut i ¢alsSullly PaASEw CQRSORSL bS Dartsi6y WEGHt P ESUNMARER RS
directed to ifré! 8-Yla rcisiséd Y Fayhshibara To., Ltd., Okayama, Japan, 0.5 parts by weight of a
2- 0-[ er r] - D-&hibf Q3K kosk-LAREMiO bSd Bithinbd by the method in Example A-2 while gelatinizing by heating.
55 Thereafter, the resultant was molded and packaged in usual manner to obtain "gyuhi”. _
The product is a vitamin C-enriched, Japanese-style confectionery with excellent flavor and biting
- properties, which looks like "kibi-dango (millet dumpling)”. The product exhibits a long shelf life because its

retrogradation is effectively suppressed.
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One part by weight of a syrupy a-glycosyl-L-ascorbic acid product
additionally containing.[err]-glucosyl saccharides, prepared by the nethod
in Exanple A-2 with a slight m)dlflcatlo was dissolved in 4 parts by 13
EP 0 398 484 Bl .weight of water, B4Rt i on vas added wifh 100
units/g syrup solid of gl ucoarryl ase (EC 3.2.1.3) comercialized by Toyobo
Co., Ltd., Cqu Japan, and allowed to react at 50[err]C for 50 hours.
HPLC anal y-sw—sleit he reaction m xture reveal ed that particul ar

a- gl ycosyl cacids were converted into 2-0- o

[err]- Dgll\ﬂ%,egg&&?{@dscorblc acid. 5 Thereafter, the reaction m xture

was, heated 't @ nipRaCdvbatéHoP whd) ButkifiaBry iniitlg @007 pare b’#erldht bit 1€l 50 arts by @eight of
filtrate Veefidd siigatd plys dylwighteds nabzitel (et isugar)t and(12art by iwbiglat ob4 highaurity 2-
nodi f i cat i ®@DigRicssPrLcasedrbi@ack gowlie obthindd byGheradiiwudlin Example @r3bi ¢ aci d-rich
fracti on whi THe praisctishevitarsio Caaridhsdévestenan audisuitablesfachepitnlfecdr i zed t o obtain a
hi gh- purity 2-O[err]-D-glucosyl-L-ascorbic acid, purity of 99% or higher,
in the i eixempd BAbout 80% agai nst the starting L-ascorbic acid, d.s.b. 10 -
-Characterization of the product confirned that its physi cochemni cal
properti em substantially the sane as those of the

ot e

2-Oferr]- D ucos | -L-ascorbic acid in Ex erlrrent 2

2-O[err]- D PY (weight-of 195¢30 Rg Pd‘q %a é\

qual ity A h?"g"fﬂa 6 % 9"(?33 "§ as'?eﬁclo %‘3’ 5.5331‘305 o i
chem cal };?ne t{h%é w ! InRh Lﬁl

for susce '\C} s'&? é?thu nc e’ an gonei -1 cbﬁ}e,ﬁlq Loﬁjsted
diregted t diatdhP bégéré e LsofidRication BiSithe butter,

activity, ygraﬁﬁ%h?% tSs tah&édﬁgiﬁéarﬂy p\és gththﬁﬁq'ﬁm 10-6Ycodiing! tunhel SleP laQiidedds 20
activity. ren&Voll Frorvitné L@@ §eRt bistairhib BaploWed bigder t s by
wei ght of dextd ﬂ)r@du@tqg frb& bf %&s&bﬁﬁpén\deuslcdusht TcdoA Jidss Rid wrtingds wdil asasimeothipy
heating, aRdhing ¥ ths Ghddthl 10 1exhiHSa MmOdkRde Wid MildLéveptadsk and Jlavere Ty prodifct is-acndteroin [D- ¢
aci d underenfié@d| towr@risyemel aridi 6wclonié thotdkes. added with 4 units/g dextrin of a
partial bsy-purified [err]-glucosidase prepared by the nethod in Experinent

1, and 25 Example®sd to react at pH 5.0 and 50[err] C for 8 hours under

| i ght-shielding conditions. The reaction m xture was purified, concentrated
-and pul verGrgamifiling t he nethod in Exanple A-2 with a slight nodification to
obtain a powdery product in the yield of about 90% The roduct n%gl e
about 1@ w wAogesmgll ed@§/|°btemqss%mm injsug| maWﬂé 1&“ éf ight

exhi bi ts rﬁyséﬁ"ﬁ%t'f“a c@ﬁlﬁ?ﬂ‘ ialized Ry; H as"'BﬂFC fia t?§0
stability %‘H‘@P“E ||°6'F_ tof @ prgly éb'c ?:Wemﬁ dﬂ '['e é’ w: n)é &ﬁg bl e
as a seasdfitn st i pRg qﬁ?f’" NP PaYi ¥1

physi ol gg ;'g R?pm..-:tct' .gg vqgﬁ. péegfégeg&&efé&a%? ﬂé%g%%\f &CJ"Q";@% %‘%é E“'? ﬁ'ﬁ%a“e il
Fopertis lySstpprédsed '
' nple A-

directed to enri c#‘s %m n ycosyl - L-ascorbic acid Ten
parts by wsj, gpg e mal tose was dissolved in 80 parts by weight of water by -
heat i ng, sol ution was added with 10 parts by wei ght of L-ascorbic.
aci d angyh 4raspi ts/ g naltose of a rice seed a- 40 gl ucosi dase conmmercialized
by Sigma Chem cal Co., Saint Louis, Mssouri, USA and allowed to react at
pH 6.0 and 45wénty partsGyheaight oflachigh-pliitg [260-a-Digtdcabyklepscanbicl iatid @oeder Phiainedebyc theon
m Xt ur e waset{idrin Exasnglle AcdHwasanizedas bainogeneity with 13 parts by weight of crystalline g-maltose, 4 parts
by weight of cornstarch, 1 part by weight of rutin and 0.5 parts by weight of riboflavin, and the resultant was
4 tableted to obtain the captioned product, 150mg each.
The product is a stable and easily swallowable vitamin compound of vitamin C, vitamin P and vitamin
Ba. '

Example B-7
50

' Capsule

Ten parts by weight of calcium acetate monchydrate, 50 parts by weight of magnesium L-lactate
trihydrate, 57 parts by weight of maltose, 20 parts by weight of an a-glycosyl-L-ascorbic acid powder

s obtained by the method in Example A-2, and 12 parts by weight of a y-cyclodextrin inclusion compound
containing 20% eicosapentaenoic acid were mixed to homogeneity, and the mixture was fed to a granulator,
and then encapsulated in gelatine to obtain capsules, 150mg each.
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and pul verized by the nethod in Exanple A-2 with a slight nodification to
obtain a powdery product in the yield of about 90% The product contai ned
about 15% a- gl ycosyl -L-ascorbic acid. The a-gl ycosyl -L-ascorbic acid in the
product exhibits no direct reduci ngEROBPYMABI exhibits satisfactorily 45
- hi g[\)l stability and physi oI ogi cal activity. Thus the product is favorably
usable as a syeete |
avora as £’R ﬁéﬂ ogci a{oBEthgI I@v%%gd agent, jmmun potentlator

qual i ty- gl ﬁfr&iﬂﬁ Lnt II’P f ellugé SRIHE Bected
f oods, bevetrn susceptlve |seases and cosnetics, as
~well as in agen g |recte to enrlch vitamn C. 50 55 EP 0 398 484 Bl

Exanpl e A- GEXL,ﬁ5|g]3_3G ycosyl -L-ascorbic acid 5 Exanple A-6(1) Preparation of
[e?"f] gl u00'5“|‘d'a'3'e“‘ Mucor javani cus | FO 4570 was inocul ated and cultivated at
30[err] C f@nmédt hours under aeration-agitation 10 conditions in 500 parts
by weight of a Tiquid culture nmedium which contained water together with
4.0 WV % mal basgart K. wieight of sBdiyno baatats tiinpdpivo 4 paristhy weighiod) Sbicaiciung lagtaig/agd 9 parts
anmoni unvai tyrveight of0glybriner/'were)miverylodwinogeneityl dnditths migtuvag agdedste anothes npie of 50
chl ori de, Opals by weiglit pbyasqliogt10 mertschydvelght\gh\regeiable | wek. d&%%ﬂ%&“ﬁ%’%@?ﬂs
been steri |byzedighbypt sasamé aily 1apeet byt waight eff ap exghveosyH-gscomis mwmmmeaw@
bef ore t he PaopleA#tangfs pagsttywoightphpeppereint o andimixed i homogenel 'H?%
recover ed andThenpredey is Javerably, uspblg 2p arPéﬂ'Tﬂé?"tV %B“f??’éﬁ?ﬂ"es'ﬂ‘@ o 38 51"6‘{'{“ °(5'Wgof
[err]- gl Yo oogmt apd preredipriierdedfieg BiuyEd PUMEor ty parts by wei ght  of

" SUNMVALT[ er [ 2 crystalline maltose commercialized by Hayashi bara Co.,
Lt d. &aya%r—g-gﬁamp n, was dissolved in 70 parts by weight of water by
hea _| ng, an e&hg solution was added with 10 parts by weight of L-ascorbic
aci and, OGREY S s/ g maltose of an imobilized a-glucosi dase prepared by the

met hod i A Exagp| dgf a:g gQSRIL-abdofbit! ackpddsh dbihine@ ylithd MBtRod MANEBkpetimemt/eie) wes
react at p"hléol'w:?eda\ﬁ‘ pn&ﬁ*ﬁlizeo@nﬁ%nlgly IR dSin ustial manner t816btdire @ Pyrogai-res solutidnewhivhs
filtered tOowgsQRER\dRribkEd torBORDEIkss 2RI teigied 4nCPD-bIdas-Liakdotti asioitére of 500mg,ated in -
- anot her r eagkidund Bsilealto obldir 186 cdpidibd praduct he filtrate was purified,

concent r g4 €0 anelprotilcy Brinteamdscirlyt dnd inmmbtdnowtlyi auminisaalie gond-oP in/golripination |wiitly lviéamins
‘modi i cat i Oshdtriinesdé. aihe peodi wetpires ror idustdragenaridheshiitscAnchxedilendliy bigh sggmjiity infegline
product conwimniregeabout 7 W w % a- gl ycosyl -L-ascorbic acid. The

a- gl ycosy! - L- abe podiict which extibits inreivorsn sent 2-18-4dl lonaes residengs time thap drsrorbifgacid. is
activity, bereduelytivtrolyzeddueleasedcascomir acidyyhich hem pligits 'E‘t"ﬁBPMPE‘ %Qtffa' a°t""t'°s

physi ol 0g¢ cal Bevides\spppjementing Jitami €. {hp (BH’G'GPE agly ag %R/HF'%Nﬂa ed Anhivy
sweet ener, ©EAYKhAKglivopgspide fermatopintibiting, gff " “&‘li%l oabs eazg':

physi ol ogi c %Pl in-preveriive andamedy for verpus,
phar maceglt i E%\'f“g i qigeases; wppﬁ%esd?"gfgg °t§sn8“?§ ﬁ‘éﬁu“? d'sgs we'F’ag"’é et agent s

directed to ent 1V|tamn C. 35 Exanple B-1 Chewi ng gum Twenty- flve parts
by wei ght® Lgﬁ%—gse and 20 parts by wei ght of a powdery -

a- gI ycosyl ln X:-Exelely bi c
Six parts by welght of sodium chioride, 0.3 parts by weight of potassium chloride, 0.2 parts by weight of
40 calcium chioride, 3.1 parts by weight of sodium lactate, 48 parts by weight of maltose and 2 parts by weight
of a high-purity 2-O-a-D-glucosyl-L-ascorbic acid powder obtained by the method in Example A-3 were
dissolved in 1,000 parts by weight of water, and sterilely filtered in usual manner, and 250m! aliquots of the
resultant pyrogen-free solution were distributed to sterilized plastic vessels to obtain the captioned product.
The product is usable in the supplement of vitamin C, calorie and minerals. The product acts as an
45 antioxidant to exert both activated oxygen-removing and llpoperoxnde formation-inhibiting effects when
hydrolyzed. Thus, the product is favorably usable in the restoration of health during and before suffering
from disaases, as well as in preventive and remedy for susceptive diseases such as viral diseases, bacterial
diseases, traumatic diseases, immunopathies, allergy, diabetes, cataract, circulatory diseases and malignant
tumors
50
Example B-11

Intubation nutnent

85 Twenty four gram aliquots of a compound consisting of 20 parts by weight of crystalline a-maitose, 1.1

' parts by weight of glycine, 0.18 parts by weight of sodium glutamate, 1.2 parts by weight of sodium
chloride, 1 part by weight of citric acid, 0.4 parts by weight of calcium lactate, 0.1 part by weight of
magnesium carbonate, 0.1 part by weight of an a-glycosyl-L-ascorbic acid powder obtained by the method
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40 acid obtained by the nethod in Exanple A-6 were kneaded at 60[err] C
wi'th a mxer, and the mxture was added with 50 parts by weight of

"MABI T[err]", an anhydrous crystalline maltitol conmercialized by

Hayashi bara Shoji Inc., Ckayama, JEPAR98484&Bparts by wei ght of cal cium
phosphate and 0.1 part by wei ght of an L-nent hoI |ncI udi ng

[err] - cyclo%extpﬁ R d further easo

Wel a g [T-R{J rl OﬁaVlﬁ Were peg i

rol | ed an an?@m AL fféﬁ‘bgg oA 3.13 Zﬁ’r Ctphe f

-enri che B, S the E&ﬁi% Js‘?av@ra@y
" Gyuhi (Stlesaréﬂa Jas tgjgtgr tﬁned.reaédtto v wa htera St atloh &Pthe hébIEvitgeSontcH €

with 1.2 paginksthy. Wel ght of water, and the mxture was mxed to hom)genelty
with 1. 5 parts by wei ght of sucrose, 0.7 parts by weight of "SUNMALT[err]",
a crystal |gxafpi¢ BH1p] - mal t ose commerci-ali zed by Hayashi bara Co., Ltd.,
Ckayamn, Japan, 0.5 parts by weight of a syrupy [err]-glycosyl-L-ascorbic
aci d obt aiBudigliy t he nmethod in Exanple A-2 while gelatinizing by heating.
55 Thereafter, the resultant was nol ded and packaged in usual manner to
obt ai n " gyuhA'bathTiqeid was dbteined by mixing t2Arrans G- Rlinsodioindaktate) Bprerie Hip -weightl o sodium
conf ect i ormruyate5toartstycwdighbefan iglyoesy-Leasepritic addnpwear opleined tyghe mpihedin Fxsarle A i ke
"Ki bi - dangloandmo| Rags byi waight| o gthanol withe260page] B eiglat,dh rqynquwaaprram]gppsqwm apounis of
because i teglofing:agen padflavariphagest of f ect i vel sup ressed 15 EP 0 398. 484 Bl
Exanpl e'B- 3 hexpsesiuetisujtabindpr siin-refining,agent, 2o %‘a‘ ;@j}“ﬁ% ngﬁ

100 parts t?s\'i\n?r%g?eb‘f’heﬁdfhﬁ In i %Pgthﬁﬁte%feﬁﬁ?ea FrET9, aYe LY "taﬂd

~ parts by viBs kurozato (unrefined sugar)" and 1 part by weight of a
h|gQqur|t afiGle gerr] D- gl ucosyl -L-ascorbi c acid powder obtained by the
met'hod [n %ra%‘pge—A-B The product is a vitamn C-enriched sweetener, and:
suitable fify pgal th food. 10 Exanple B-4 Chocolate Forty parts by weight of
cacao past®, IO parts by weight of cacao butter, 50 parts by weight of 15

_an hydrous cr p&d redtlpbid By WaigHt bf &*yo@@ﬂylanenﬁﬁénylt&hev\ﬂlp@hby @bigi Bf polyoxyethylene sorbitol

a- gl ycosy| tettaoioas, ar gty adighit ¢t @esbleOficaiynmshobiyarité) @.5aité 6y wéight oK pyipAccaci] @51 ]
wer e m e ChaltOby Wdight) 6ftdhdny), alcalitt] 1tpa’t byriveigt bEavo@do 6ik d parDbyoweight ofraciighipority 2Owe e
t he parti d-gluby-e-ascotbiznafdepoweaea dbtainad by thelmasthod ridl Ekangedes abd) eppedpriatatmédfsesfr | C
for 2 day svitarhin Etahe artisepiiciverg dissoypd in@isdal pannersbyliwatingiagd the sélutioe wast duided withd padded
and di spertyebightoftieaodigre tegfateys parisdw caightent 1.3tbhilersghicon®.1 warsbyawiaht ofesdrboxyvieyl
[ err] C wi tAolymet aad 893 agitd by arelghtapfdreﬁnead@@iar-u emidsified | with anherplagrizer.yadded Witk ap he
sol i di f foc sapPigprialefamopnt otflgvariag ageptpand anped Sy stifringite phtained ithecaptiged p&HEFt'SM idified
by passing i The PdGh s fgvorablve pseble: a8 oo highrguality rFHescrosR, agenty sKi-efigjpg ggenband skin-
m nut es. THEOWYEHt was renoved fromthe nold, and packaged to obtain the
capti oned groaugg. The product is free of hygroscopicity and excellent in
color, dl exture, as well as snoothly nelting in the nouth to

exhi bi t "a and c%;egmand mld sweetness and flavor. The product is a vitamn
C enri cthmrl ogeni ¢ and | owcal oric chocolate. 25 Exanple B-5

N Two parts by weight of polyoxyethylene glycol monostearate, & parts by weight of self-emulsrfymg
glycerine monostearate, 2 parts by weight of a high-purity 2-O-a-D-glucosyl-L-ascorbic acid powder
.40 obtained by the method in Example A-3, 1 part by weight of liquid paraffin, 10 parts by weight of glyceryl
trioctanate and an appropriate amount of antiseptic were dissolved in usual manner by heating, and the
mixture was added with 2 parts by weight of L-lactic acid, 5§ parts by weight of 1,3-butylene glycol and 66
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.
45 The product is favorably usable as a high-quality sunscreen cream, sk|n~ref|n|ng agent and skin-
whitening agent. .
As described above, a-glycosyI-L-ascorblc acid, a novel substance of the invention, is free of direct
reducing activity, superior in stability, and readily hydrolyzable in vivo to exhibit the antioxidant and
physiological activities inherent to L-ascorbic acid. Furthermore, a-glycosyl-L-ascorbic acid is a highly safe
s0 substance becauss it is synthesized and metabolized in vivo. _
a-Glycosy!l-L-ascorbic acid is easily formed by a biochemical process wherein a saccharide-transferring
enzyme is allowed to act on a solution containing L-ascorbic acid and an a-glucosyl saccharide. Thus, a-
glycosyl-L-ascorbic acid is superior in economical efficiency, and commercializable with an ease.
Since the a-glycosyl-L-ascorbic acid exhibiting no direct reducing activity is satisfactorily high in
55 stability and physiological activity, it is favorably usable as a stabilizer, quality-improving agent, antioxidant,
physiologically active agent and uv-absorbent in foodstuffs including beverages and processed foods,
preventive and remedies for susceptive diseases, and cosmetics including skin-refining agent and skin-
whitening agent. Thus, the a-glycosyl-L-ascorbic acid of the invention has an extensive use, and is very
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Creamfilling 30 A creamfilling was obtained by m xing in usual manner
1,200 parts by weight of "FINETOSE[err]", a crystalline [err]-maltose
comerci al i zed by Hayashi bara Co., Ltg.[ %ﬁlé ma, Japan, 1,000 parts by

wei ght of shortening, 10 parts by weP a-gl ycosyl -L-ascorbic acid
powder obtained by the method in Exanple A-2, 1 part by weight of |ecithin,
1 part by i f i1I" and 1 part by weight of vanilla oil to
honogenei t‘;‘g&@g&mﬂth#ﬁgﬁﬁéﬁngﬁuct is avitamn Cenriched creamfilling which
is excell en?,aj"g taste, flavor, nelting and biting properties, and the
oxidation of the fatty substances is effectively suppressed. Exanple B-6 40
Tatkl_?t Tweniy aAnadighs-gipdosyiaagdbibicd hich whitt) Bxhidits inb \direct reducing activity and has_the following
2-OT err]-D gligimaey! - L- ascorbi c aci d powder obtained by the nethod in
Exanple A-3 was m xed to honogeneity with 13 parts by weight of crystalline
[err]-mal tose, 4 parts by weight of cornstarch, 1 part by wei@Hi~@# rutin
and 0.5 parts by weight of riboflavin, and.the resultant s U5 tableted to
obtain the captioned product, 150ng each. The product is a '8t 2P and
easily swal | owabl e vitam n conpound pf vitamn C, vitagign P_apd vitam n B2.
Exanpl e B-7 50 Capsul e TenCHar@8 by pei ght Bf2-84 ci u : pnohydr at e,
50 parts by wei ght of nagngsd L-1aktate thity :

mal t ose, 20 parts by i 2N

obt ai ned 'y the nethod j
y-cycl odextrin incl usi@n
m xed to honobgeneity, and th ] and t hen -
encapsul ated in gelatine td obt@in ¢ psul es;. 15#9 edah. ‘EP 0 398 484 Bl
The "prodygt is favorably usable as a high-quality bl ood chol esterol

| owering agent, inmmunopotentiator and skin-refining agent in preventive and
remedy for suscepidreie ndiisshaaaye: froabot®l | as in foodstuffs directed to the
mai nt enance and pronotion of health. 5 Exanple B-8 G ntnment One part by
wei ght of sadia/raipien-alucosyiLidsgoehicodcisl,in dccprdants withyclajme it gthich bés ti foliowing ifaamuyla:

| actate and 10 parts 10 by wei ght of glycerine were m xed to honogeneity,
and the mixture was added to another mixture of 50 petf,SgRy wei ght of

vasel i.ne, 10 parts by wei ght of vegetable wax, 10 parfts by wei ght of
‘lanolin, 14.5 parts by weight of sesame oil, 1 parH-ByOkki ght of an

a-gl ycosyl -L-ascorbic acid obtained by the rretl_tﬂed i pAExanple A-4 and 0.5
parts by %ei ght of peppernint oil, GarQH xed to eity to obtain an

oi ntment. The product is favorably be as a hi ity sunscreen
agent, skin-refining agent, sk ' [ i ‘pronoter for

heal i ng i njury and burn. ExarrEIIo { i on :

35 : .

40 3 A process for preparing an aIpHa-egcosyI-L-ascorbic acid which exhibits no direct reducing activity and . o
: has the following formula: . :

C'Hz-OH
H-C-0OH

50

55

“wherein "n" is an integer from 0 to 6, said process comprising:
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A high-purity [err]-D-glucosyl-L-ascorbic acid powder obt ai t he

met hod i n Experinent 2(2) was dissolved in water, neutrali m
filtered in usual manner to obtain_a \p;éao en-free sol ution:y lmm)\ :
distributed to 20m glass vials toEQP B1D gl ucosyl - L-a wmﬂn”m
content of 500ny, dried in vacuo and sealed to obtain the capti bned ® s

pr oduct . o t-is intramuscularly and intravenously

adm ni st rggr'fécagtl%ﬁgsegé&%ﬁ&éonbi nation with vitamns and mnerals. The

product regsmes no cold storage, and exhibits an excellently high

solubility in saline when in use. The product, which exhibits in vivo an

about 25 1Q:f &l diphgh@esyl--ascbiBic R WhidiEehibRs) nd difett @ddidiny aativit, anidShag rtised ioadwling

hydr ol-yzet- tomiult ease L-ascorbic acid which then elicits its inherent

physi ol ogi cal activities. 30 Besi des supplenenting vitamin C, the

product acts as an antioxidant to exert both activated oxygeDH.+@Wovi ng and

| i poper oxi de formation-inhibiting effects.when hydrolyzed. Thus, the
productris favorably usable in preventive and renedy for ¢ o susceptive

di seases such as viral diseases, bacterial diseases) fjpau c di seases,

i mrunopat hies, allergy, d@i&tes, dataracCHecPHcul at '
mal i gnant tunors. 35. EX j i f
chloride, 0.3 parts B '
40 cal cfum chloride, 3Xlqarta
wei ght of maltose &M@ 2 Warts y
2-O-[err]-D-glucosyl -L-aslcorbi¢c acijd powd i-ned by the
Exinpl e A-3 were dissol véb i n9t 00 parts‘hy ght Jef water, and sterilely
filtereg in usual manner, and 250nm " aliquots of the resultant pyrogen-free
solution were distributed to sterilized plastic vessels to obtain the

capti oned pr oduwaérein Fhreis bt g from® twi.abl € i n the suppl enment of vitamn C
calorie and mnerals. The product acts as an 45 antioxidant to exert both
act i vat ed 20xg-0elpha-DriilucosyfL-asearbic iagid peacenrdades With clainn 1. oich hasithsl foliowigg érmhidast s
when hyadrol yzed. Thus, the product is favorably usable in the restoration
of health during and before suffering from di seasescyasomel | as in
preventive and remedy for susceptive di seases such &s viral diseases,
bacterial di seases, traumatic diseases, inmunopat#ir@sOHallergy, diabetes,
cataract, circulatory di seases and nali gnant nor s4. 50 Exanple B-11

| nt ubat®on nutrient 55 Twent ySHaoPHgr am al isw6tg\of a conmpound
i |tose, 1.1 parts by

consi sting of 20 parts by Weislght

wei ght of glycine, 0.18 part amate, 1.2 parts by
wei ght of sodi um chl ori de, 1(5 i ¢ ¢ acid; 0.4 parts by
wei ght @f calciumlactate, p i pgnesi um car bonate, 0.1
part by weight of an [err]-glycosyl-L-igscorbic aci dypowder obtained by the
met hod 17 EP O 398 484 Bl in A-5, 0.01 part by weight of

t hyam ne and 0.01 part by wei ght of riboflavin were packed in | am nated

al um num bags, and heat-seal ed to obtain the captioned product. In use, one
bag of 4he. pApduass for preparing @h wipkh-glyvosybioadcorBio Geid @Binh exbibitsvawt direct rexacing aetivity and
sol ution is hasterfallbking femllde as an -i ntubation nutrient directed to oral and
parenteral admnistration to the nasal cavity, stomach 5 and intestine.

of sodi um
y wei ght of
4Z parts by

dethod in

CH2-OH
45 [
H-C-OH
4 N e}
CH.-OH CH:-OH H . H
l C ! 0] 0
50
. H H Hi H H H
OH H OH H
HO 9 ( 9 i
' O
55 H OH X H OH Jn _

wherein "n" is an integer from O to 8, said process comprising:
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Exanpl e B-
of DL-sodiumlactate, 8 parts by wei ght of sodium pyruv
wei ght of an [err]-glycosyl-L-ascorbic acid povvder obta !’IB!t M‘Qw
in Exanple Alerr] and 40 parts. by ER 39484B%et hanol wit ht
of refi ned wat er and appropriate armunts of coloring agent and fIavor| ng

agent . roduct i S S |ta e tan?

Sk uni Coni g E L {ggd 3t ;@fv A e
L 1

astringent the °°" ure ﬁe alg rrp e. I§-'13 20 Ilebot?on One hal fo part

by\wel ght of p H%QﬁMAhﬁJaﬁc&ﬁflf‘a%&bu@Jcher 1 part by wei ght of

pol'yoxyet hyl ene sorbitol tetraoleate, 1 part by weight of oil-soluble

gl yceryl NR ploBadk %E&rdm@ 16 cBmT §, SwhbiginV¥aid Gadchatide-patisisiving emeyinel js & memBds selpaed S
by wei ght Offrogﬁh@@'h‘ Up @hSARPH cyclonpasdextinyglweiogitsieaie ECAEAANS) @il lalphagiypasidashy
wei ght of a high-purity 2-0-[err]- D-glucosyl-L- ascor bi c acid powder

obt ai ned sy A hecestdocukingntobolamyd or dlai 4 rvdieraip paid rinherglucogytraerheridefis ¢irtembeh E
and ant i sept seiectes frem thiesgaub weordisting of meltebligasaeherideprartigbadarehirydrolypate. figvefied staphi on
was added W|gelatlmzepatatchlﬁylumgwclbﬁnq_m%@ﬁt!Pﬂ‘P?fact ate, 5 parts by weight of
1, 3-butyl ene glycol, 0.1 part by weight of carbox n nmer and, 85.
parts by eifyhwocass aqoaring dxjeny2ne: ot claisms 3 105 Y"é?é?"!/\faldrg ﬂéﬁﬂ%@ﬁﬁ?@?“zy’aatféﬁ"% th
an 30 ‘Appr opes é!’t“é’"‘a‘t‘f’t‘fﬂr?t’"‘ﬂ?‘eﬁ"P%(?B‘i"?’h‘@‘th&é’éﬁ?t OU¥nd mixed by stirring to

obt ai ned the captl oned roduct . i S favgr L6 %n o is
hi gh- | it yA PIAGESE ‘% 3ny ° whérein . sai ﬁﬁ

%t qugxian%?"g wed ttigg ﬂ'@? ?tapCr eglgf f&g Qaﬁqsgtte rag Hﬁe %
po

oxygt fyl %%s%? din g'g tﬁ\gr Eifims 3 r&IﬁrehysaMQiﬂbﬁIy&gyl-ﬁ-ﬁ&ct)rb%rﬂéfdSté 5yl ng

gl ycerine ”D .|_- i@ havihg Y idlBWindPomiiai gh- puri ty _
2-Oferr]- Dg uco y - -ascorblc acrd povvder 40 obtained by the nethod in

Exanple A-3, 1 part by weight of liquid paraffin, 10 parts by weight of
glyceryl trioctanate and an appropriate anmount of @Hi+Giepti c were di ssol ved
'in usuay manner by heating, and the m xture was adfled with 2 parts by '
wei ght of L-lactic acid, 5 parts by weight of 1,8=800% ene gl ycol and 66
parts by weight of refined water, emulsifie i honogeni zer, added with
an appropriate anmount of flavori gHa@eht, an y stirring to obtained
t he captioned product. 45 Th is fajjorably usable as a .

hi gh-qual ity sunscreen creamy skif ski n- whitening
agent. As described above, a-g , a novel substance of
the invention, is free of diygfct superior in stability,
and readily hydrolyzable in vivo oxi dant and S

0 exhibit "the an@j
physi ol ogl cal activities inherentHto Bfascorbic. acid. Furthernore,
[err]-gfycosyl-L-ascorbic acid is -a highly safe 50 substance because it is

synt hesi zed and netabolized in vivo. [err]- d ycosyl-L-ascorbic acid is

agily f Ord"'e Ppgtﬁ‘f RLAGRE Rt 8 HRRRSucthHRiRS (EP3.8 A8GE Aowdl® 1o deBBiS 1h6 Tsbiindal

enzyme isal ghdg.trg,;;}emnbg&yﬁgnt alning L-ascorbic acid and an
[err]-glucosy saccharl de. Thus, a- glycosyl-L-ascorbic acid is superior in

~econom cal 1o ffrbdabtern sampositivd WhRRBSairis h ialpRdglECosyi-L-Bscaric acis exhibfiing oe ditdatereducing
a- gl ycosy! - LacusiyGind having @edoliowihg foimtulang no di rect reduci ng activity is
satisfactorily high in

5 . ‘ S cI:H'z-OH
' H-C-0H

60

55
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55 stability and physiological activity, it is favorably—usable as-a
stabi'lizer, quality-inproving agent, antioxidant, physioloqgically active
‘agent and uv-absorbent in foodstuffg IJ{@JB%(%Q beverage’siﬂﬂ gﬂ ﬂml”"l
f oods, preventive and renedies for BB Edi seases, : o
i ncludi ng skin-refining agent and skin- whitening agent. Thus, the

a- gl ycosyl - L- 356/@hPh<is aF infdgd froh 880 6.Nvent i on has an extensive use, and is
very 18 EP O 398 484 Bl significant in these industries. Clains 5 1. An
al pha- gl'ycosy/| x leo@aRQopssitios bedordiig € el Mo DivieRsinthe dénteRTof saiel ciipha-gigeoayt-Liastotbic
and has the f i@t pgstooormwivas. [err] 20 wherein "n" is an integer fromO to
6.,2. 2-@al pha-Dd ucosyl -L-ascorbic acid in accordance with claim1, .
whith has t h2 A obdsaiticorpdsibonnactading?s c@n10GH claior 11} wiidein Siid alphpglyeasyd--apesrbic acid
preparing an ds$ pbaiphé-Dglusosyl-Ltascoshicacisi heviagcthelfollgwing foraslaii bit s no di rect
reducing activity and has the followng forrmula: [err] wherein "n" is an
integer fromO to 6, said process conprising: significant in these
industrigg. Clains 5 1. An al pha-glycosyl -L-ascor ;2881 d which exhibits
no direct reducing activity and has the follow ng {_E__ _%I%a: [err] 20 wherein
"n" is an integer fromO to 6. 2. 2-0-al pha-D d ucosyl-L-ascorbic acid in
accordance with claim11, which has K_Qe &ol | ow f la: 25 [err] 40 3. A
process for preparing an al pha-gl ygo VP-L-ascorbl id which exhibits no
direct réflucing activity and has t i
"n" is an integer fromO to 6, i

. HO
20 H OH o
13. A foodstuff composition according to any one of claims 10 to 12, wherein said alpha-glycosyl-L-
25 ‘ascorbic acid is obtainable by the process of claim 3. _
14. A pharmaceuﬁcal composition for susceptive diseases which contains along with a pharmaceutically-
" acceptable carrier an alpha-glycosyl-L-ascorbic acid as an effective ingredient, said alpha-glycosyl-L-
_ ascorbic acid having the following formula:
%0
Cliﬁz-OH
H-C-0H
35 : ’
CH.-OH
. 0
B H
40 OH El{
H OH Jn
45

wherein "n" is an integer from 0 to 6.

15.- A pharmaceutical composition according to claim 14, wherein said alpha-glycosyl-L-ascorbic acid is 2-
O-alpha-D-glucosyl-L-ascorbic acid having the following formula:
50 '

55
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EP O 398 484 Bl allowi ng a saccharide-transferring enzyrre to act on a

$ol ution containing an .al pha gl ucosyl saccharide and at as w %
L-ascorbic acid to formsaid al pha- | - .L-ascorbic a01 ll :
concentration of the al pha-gl ucos gé%?@cwéﬁ‘de is 0.5- to a(i“‘“ﬂm}lm‘ m”“l
than that of the L-ascorbic acid; and 5 : recovering thec¢ *

al pha- gl ycosyl -L-ascorbic acid. 4. A process according to claim3, wherein
sai d saccharide-transferring enzyme is.a menber setg from the group
consi sting of cyclomal todextrin gl ucanot r ansf er ase] (EC 2.4.1.19) and

al pha-gl ucosi dase. 10 5. A process accordi ng tcHeCa®kh 3 or claim 4,

wherei ns sai d al pha- gl ucosyl saccharide is a nberlsel ected fromthe group
consi sting of maltooligosacchari Gé.~pé¥ti al drolysate, |iquefied
starch, gelatinized starch, solu gd starch,|fan xtures thereof. 6. A
process according to any oneH f ai me\3 ,Ho 5, sai d
saccharide-transferring enzy J
the redetion within 3-80- hoHOS. \{.
3 to 6, wherein said saccharide-tl[ransterri nrg enzy is allowed to act on
the solution at a pHin the rang# of @H9 and a tenperature in the range of
30-80 * C. 20 8. A process according to any one of claims 3 to 7, wherein
sai d aI ha- gl ycosyl L- ascorbl c acid is 2-0- al pha-D-glucosyl-L-ascorbic

gCi \C,imgr e: ﬁ& pﬁarmac crt%w & g r%c%ﬁtdﬁge{or Jlanﬁsﬂ or IR r ggfvﬁ%eﬁr?‘t%ﬁg ra@h%%ﬁogyrlﬁl ai m

together wt sal sacchar| Fans errlng enzyrre 40 10. A foodstuff

copposi ti qp AVRbsrdtic BdmipBLifith vaith oy &l MCaRMIve lngRalm dal aqphatgiy&sﬁms&md £ no

di rect. ;5 educdxmeitingCrolditck Yoadviig bR} hal hbvir) thedbiloRing Remdier nul ai [err ]
wherein "n" is an integer fromO to 6. 11. A foodstuff corrp05|t|on

according to claim 10, wherein the content of said

al pha-gl ycosyl -L-ascorbic acid is at least 0.001 ww % 12 |x1 foodst uf f
conposition according to claim 10 or claim1l1l, wherein sdH-€C-0H

al pha- gbycosyl -L-ascorbic acid is 2-O al pha-D-gl ucqs%b L-asgorbic acid
having the foll ow ng for@p{q_@ﬂ[err 13 EHooupt uf f '
to any one of clains 10;0 wh

ascorbic acid is ob
conposition for susce
phar mac®utical | y-
an effective ingredient,

Ing to any one of clains

foll owi ng formnul a: H OH
35 .
wherein "n" is an integer from 0 to 6.
1\, 18. A cosmetlc composition according to claim 17, wherein said aIpha-egcosyI-L-ascorblc acid is 2-0-
alpha-D-glucosyl-L-ascorbtc acid having the following formula:
40
. _ CI: Ha-0OH
' _ H-C-0H
45 . '
. CH:-OH
: . —0O,
H H
50 . _ HO RoH
H OH

55
19. A cosmetic composition according to claim 17 or claim 18, wherein said alpha-glycosyl L-ascorblc acid
is obtamable by the process of claim 3. . '



30 [err] 45 wherein "n" is an integer fromO to 6. 15. A pharnaceuti cal
conposition according t.o claim 14, wherein said al pha- i

acid is 2- O al pha-D gl ucosyl -L-ascarbic acid having the ' a:
50 55 21 [err] 15 16 A phar maceuEP@3%8 &84 Rsi ti on accH @mﬂmj B', 4
or claim 15, wherein said al pha-glycosyl-L- ascorbic acids«lsc M 1"ex by
t he process ' . 17. A cosnetic conposition which contains as an
effective i Ré}%’é‘g’%@gn al pha- gl ycosyl -L-ascorbic acid 20 exhi biting
no direct redygl 0 acdiistyfirtathe, U\ ioind difeR rédazibrene Aivit? bitWdidt und Bigénkie B&rmel
wherein "n" is an integer fromO to 6. 18. A cosnetic conposition according
to,claimgz 17, wherein said al pha-glycosyl-L-ascorbic acid is 2-0-

al p'\ﬁa- D- gl ucosyl-L-ascorbic acid having the foll ow ng for nul'a.‘f’hdqurr] 55

19. A cosnetic conposition according to claim17 or claim 1&. rein said
al pha-gl ycosyl -L-ascorbic acid is obtainable by the process off claim3. 22
* C L

EP O 398 484 B1 - '11111|| J| Shbd T L He
M S . *ePatentansprUche 1$HAI% a-dycosyl S‘%‘l}aégorbi saur
0

di rekte reduzi erende i vi f wgl.st un -or el 0
CH% OK H-C -OH 10 Alﬂ o H CHOHO
o~~~ 15 = HO "O1H CH
0 n 0""“""‘;’5“ 0 0 " .
H OH ‘K OH Q
N p n
%../ : besitzt, wobei n eine 'ggnze Zahl von 0 bis 6 ist.

2. 2—O-alpha-D-Glucosyl-LQascorbinsﬁure nach Anspruch 1, die die folgende Formel besitzt:

| C':Hz-OH
25 . . H-C-0OH

30

. 3. Verfahren zur Herstellung einer alpha-Glycosyl-L-ascorbinsiure, die keine direkte reduzierende Aktivitat
L aufweist und die folgende Formel

le H:~0H
H-C-OH
45
H
50
R
55 besitzt. wobei n eine ganze Zahl von 1 bis 6 ist, und das Verfahren

die Einwirkung eines saccharidlibertragenden Enzyms auf eine LOsung, die ein alpha-Glucosylsaccha-
rid und wenigstens 1 Gew./Gew.-% L-Ascorbins&ure enthé_lt, um die alpha-Glycosyl-L-ascorbinsiure zu
bilden, wobei die Konzentration des alpha-Glucosylsaccharids 0,5 bis 30-fach hher ist als diejenige

23



besitzt, wobel n eine ganze Zahl von O bis 6 ist. 20 2 '
2-0- al pha D- d ucosyl - L-.ascor bi nsaure nach Anspruch 1, dlm
Fornmel besitzt: CH 1-OH 25

HC-OH C H - OH ! ER 0 39 484 B1 ""I m Mﬂ"
K H 0O OHK HOH OH

Ver fahren z ei ner al pha-d ycosyl -L- ascor bi nsaure, d| e kei ne
direkte red%irE?gﬁﬁ%mfﬁZL@%syﬁumﬁggu“%@{e f ol gende Fornel 40 CH1-COH

K- C- OH 45 - CH2l &K
HiK 4. Verfahren nach AdSbluch 3, wobei das sacchandUbertragendé(Ererﬁ @in aus der Gruppe Cyklomaltod OK
H., s extringlucandtthsferaséi(Ea 2.4.139) und alpha-Glucosidase ausgewéhiter Std@ ide.S besi t zt,

wobel n ei ne.ganze Zahl von 1 bis 6'ist, und das Verfahren die E nw rkung
ei nes sac&haverfairdyenat Agppracted) oden #ywobsiakaé algharGluchsyisantharid dinaueden Gruppe Maltooligo-
-al pha- G ucosspbabartic IStirketeilgdralnsht, werfliisyigtecSitirkel gBlatiniaht&StiirkedidklichgemadhienStirike end
ent hal t, um déren MischingerGupgewdhiter $tofhistc or bi nsl ure zu bil den, wobel die
Kohzent®ation des al pha- d ucosyl saccharids 0,5 bis 30- fach h6her ist als
di ej eni ge 69 yVerfahrgnnagh ejugn deg Angprlche 3 bis 5, wobei das saccharidUbertragende Enzym in eiper fifopge
L- Ascor bi nsg‘?ﬂgés%ﬂ"ﬂp'édeéiﬁﬁ'?'f?ﬂj'ﬁ@"ﬁ@rw'a? %ﬁ“‘@?%’ﬁ‘}ﬂ‘ L- ascor bi nsaur e

unfaft. Ver f ahren nach An%ggrhj e3bls¥vo | das saccharl dUbertra enggdlfsnzym'

S ?”i@f' L g\g?gﬁ LS4, P B aersagm P'{‘Zér T 3 o Y S

Anspruch 3 o er 4 wobei das al pha-d ucosyl saccharid ein aus der G uppe

Mal t ool i 94 \ﬁaﬂ%&\aﬁablgelrﬁ ﬂér%&&ééhpﬁqﬁso; %ﬁi dle\éf?) lb&ﬁ)}l-@ﬁwﬁﬁhﬁﬁdﬁe&&mpha—

gel at i ni ert egiglbgyi-kes ul’eﬁ riEI3PoIgh eren
ausgewipi ter ‘Stoff ist. . Verfahren nach el nem der Anspr Uche 3 bis 5,

wobei das sacchari dl bert ragende Enzym in einer Menge eingesetzt wird, die
di e Reaktion innerhalb von 3-80 Stunden beendet. ¢&H,VoHf ahren nach ei nem
der Anspralche 3 bis 6, wobel man das saccharidl bgrtragende Enzym auf die

15 Losung bei einem pH im Bereich von 3-9 uitCiQter Tenperatur im
Berei clisvon 30-80-C einwi rken last. 8& Ver hren ach ei nem der Ansprache
3 bis 7, wobel die alpha-@d ycosytﬂ, aacorbl O al pha- D

0 ou f‘{

35

8. Verfahren nach Anspruch 8, wobei man die Glucoamylase (EC 3.2.1.3) auf die L&sung zusammen mit
dem saccharidliberiragenden Enzym einwirken 138t.

10. Lebensmittelzu_sammensetzung. die eine alpha-Glycosyl-L-ascorbinsdure enthiit, weiche keine direkte
40 reduzierende Aktivitit "aufweist und welche die folgende Formel
C{:H 1~0OH
H-C-0H

50

55 :
besitzt, wobei n eine ganze Zahl von 0 bis 6 ist.
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K; G ucosyl -L-ascorbinsaure ist mt der fol genden

CH2- OK H-C-OH 25 HO C MO H 30 _
0 35 9. Verfahren nach Anspruch 8, 3%51 gfie G ucoany|’m, m'@ﬂ"”#ﬂ
auf die Losung zusamren mt dem saccC arla ertragenden Enzym &i nw rkens =

| ast. 10. Lebensm ttel zusanmenset zung, die eine

al pha- G ycofiy lLedenshiteeiiidiniffohdstzBngariabhAdsbruchV'id] wdbei deeGenait 8H dighli-iaRcdsyi-L-ascorbinsdure
reduzi erende Ashigswné 0,001"Gwl/@én -84 bettgl. Wel che die fol gende Fornel CH 0-O -
~HCGCONH & H- onH ' -0 55 besitzt,
wobei n ei nt gmnsmtﬁtléamwmnse&uﬂm gach Ansdruch2) oder BRspRucB A8, #&bbi Bid alpha-GchosyI-L- '
LTLIALl] B Récobinsiuie]2-O-alpheerGivcasyid Fascoslinsiitnen isonit algepderdoimekns pr uch 10, wobel
der Cehalt an al pha-d ycosyl -L-ascorbi nsaure weni gstens 0,001 Gew./ Gew. - %
betrigt. 12. Lebensmttel zusammenset zung nach Anspreﬁh_&a oder Anspruch.11,
wobei die al pha-d ycosyl-L- 5 ascor bi nsaure : '

2- O al pha- D-d ucosyl - L-ascorbinsfure ist mt fol ggngegpgrormel : CH% OH 10
HC OH HE t o~~~~~~~~~~~~ 0 fH OH ‘a 20 13.

Lebensm ttel zusammenset zung nach ek e(rp er AB( 10 bis 12, wobei die

al pha- d ycosyl - L- ascor bi nsi ure nagh” dem Ver f ahr §n He Anspruchs 3
erhaltlich ist. 25 14. Phar Mgz eu fU rezeptive

Kr ankhei ?]sen,- di e zusamen mt € ertraglichen Tr~ger

ei ne al pha-d ycosyl - L-ascor bll_g@ tandteil enthalten, :
wobei di e al pha-d ycosyl - L-ascor bi Formel CHt-OH 30 ff-C
-OH CHI - OH CH2- Oty oH - A a

\m/

20

13. Lebensmittelzusammensetzung nach einem der Ansprliche 10 bis 12, wobsi die alpha-Glycosyl-L-
ascorbinsiure nach dem Verfahren des Anspruchs 3 erhélitlich ist.

25 14. Pharmazeutische Zusammensetzung filir rezeptive Krankheiten, die zusammen mit einem pharmazeu-
tisch vertrdglichen Tréger eine alpha-Glycosyl-L-ascorbinsdure als wirksamen Bestandteil enthalten,
wobei die alpha-Glycosyl-L-ascorbinséure die folgende Formel

‘CHe~OH
39 ‘
H-C-0OH
H
35 H 0
- "o i
%@ 0

besitzt, wobei n eine ganze Zahl von 0 bis 6 ist.

45 156. Pharmazeutische Zusammenssetzung nach Anspruch 14, wobei die alpha-Glycosyl-L-ascorbinsiure 2-O-
. alpha-D-Glucosyl-L-ascorbinsdure ist mit der folgenden Formel:
50

55

25



35 ' . C

I HO' © OH H40. \
ON O n besitzt, wobel n eine gan 0b|56|st

Phar mazeut i sche Zusammenset zung nﬁh‘; s4p°\r£(£lh 14, wobel nb Uw”" I”"I
al pha- d ycosyl - L-ascor bi nsgure 2-0- al pha-D-d ucosyl L- aSCOf IS :
mt' der fol genden Formel: 50 55 25 * - CL S * CHI - OK HO 0~~~~ H

O 17 16. Pharmazeuti sche Zusanmenset zung nach Ansm:gplmm oder Anspruch 15,
wobei di e al pha-d ycosyl -L- ascorbi nsaure nach den1 Ver f ahren des Anspruchs
3 erhaltlich ist. 17. Kosnetische Zusammenset zurf:Cu@H al s wirksanen

Best and¢ ei | al pha-d ycosyl - L-ascor bi nsaur e &y hal 20 wel che kei ne
di r'ekte reduzi erende Aktivitit a und fongéngls Fornel * ~CH12-OF f
HCOH 25 CHL' -OH 6—|o8' ' X

8i H | Hl H -
k H OH 0 35 besitzt, wobei
n eine ’(janze Zahl von 0 bi sH@ IS usamrenset zung nach
Anspruch 17, wobei die al pha-d ygosyltl-ascorbinsaglire 2-0- :
al pha-D- @ ucosyl -L-ascorbinsiurefist Yt der fol genhden Fornel: 40 gCfif- O—l
HCOH 45 CH -OH : HO IJO HOvO 808 00 H

0

-,

15
16. Pharmazeutische Zusammensetzung nach Anspruch 14 oder Anspruch 15, wobei die alpha-Glycosyl-L-
ascorbinsdure nach dem Verfahren des Anspruchs 3 erhililich ist. :

\_{ "17. Kosmetische Zusammensetzung, die als wirksamen Bestandteil alpha-Glycosyl-L-ascorbinséure enthiilt,
20 welche keine direkte reduziersnde Aktivitét aufweist und folgende Formel
({: H1-0H
: H-C-0OH
25 _
H
o]
30
I
0
35
besitzt, wobei n eine ganze Zahl von 0 bis 6 ist.
\/ 18. Kosheﬁsche Zusammensetzung nach Anspruch 17, wobei die alpha-Glycosyl-L-ascorbinsdure 2-O-
' ' alpha-D-Glucosyl-L-ascorbins8ure ist mit der folgenden Formel:
40 _
CII Ha-OH
. H-C-OH
45
CHq~0OH
Q
| ANyZ"
' OH H
. HO

55 : : )
" 19. Kosmetische Zusammensetzung nach Anspruch 17 oder Anspruch 18, wobei die alpha—Glycosy!-L-
ascorbinsdure nach dem Verfahren des Anspruchs 3 erhiltlich ist.

26



19. Kosnetische Zusammenset zung nach Anspruch 17 oder Anspruch 18, wobei
die al pha-d ycosyl - L- ascor bi nsaure nach dem Verfahren des Anspruchs 3
erhattlich ist. 26 Revendl catl o

. _ P 3
b e vl s MR e peg :mnﬂnurrmﬁmln W,

- CHI - OH Revendications CH2:0 H

1 t~l 6 H H f

~~CH | 19 Acide alpha-glycos IL-ascorb:que ne Srssentarlt! pad b'activit reductrngii'éHe &SBpdrdan 8T €
entier val ant foiuidsuiarfe 5 Aci de 2-0-al pha- Dgl ucosyl - L-ascor bi que selon |l a
reyendication 1, repondant ala fornule suivante: 25 =

| fl-C OH HOD4 30 H I %(E&

0 HO-~~~ H OH 0 35 3 Procdd6 de pr 6par%§[?- d un -

aci de al pha- gl ycosyl -L-ascorbi que qui ne prdsente pas d' aqp-q:.@g reductri - N

ce directe et r~pondAIaforrmIes vant e: 40thI1CIKJ 45
HO2HOH 58 HO OKf f
ot av n 55 iter v e 0 a 6,

| edit procéde conprengnt
de transfert de sacchar
d' al pha- rgl ucosyl e ety@
former ledit acide al pha-
saccharide d'al pha-gl ucosy{ e epant
484 BI

cor bi que pour
oncent rihti on du
Sup6- 28  EP 0 398

e 0,5 300H0|s

N\ _ :
20 ol "n" est un nombre entier valant de 0 & 6.
2. Acide 2-O-alpha-D-glucosyl-L-ascorbique selon la revendication 1, répondant & la formule suivante :
25 C{:E{z -0
H-C -OH -
_ _ C H_:-OH
. ; 0
30
i H \/H '
HO CH H
H CH
35
o 3. Prooédé de préparation d'un acide alpha-glycosyl-L-ascorbique qui ne présente pas d'activité réductri-
' ce directe ot répond 2 la formule suivante :
40
CIT H.~-0H
H~C-QH
- _
50
55 o0l "n" est un nombre entier valant de 0 & 6, ledit procédé comprenant les étapes consistant 2 :

laisser agir une enzyme de transfert de saccharide sur une solution contenant un saccharide
d'alpha-glucosyle et au moins 1 % en poids/poids d'acide L-ascorbique pour former ledit acide alpha-
glycosyl-L-ascorbique, la concentration du saccharide d'alpha-glucosyle étant de 0,5 & 30 fois supé-
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rieure a celle de |'acide L- ascor bi que ; et c L
M S r~cup~rer |"'acide alpha-glycosyl L-ascorbique. - N*4. Procdd6 sel on

| a revendi cati on 3, dans | oquel de transf
- a1 danaet b S8 A6 BT

est un 6l6nent j * 5 choisl dan

cycl onal t odext rine-gl ucanotransferase (EC 2. 4c2nig|)tgte £ iﬂhm !"""!’A’“m

gl ucosi dase. 4 Eénggglpacﬁgi_g&o}bﬁugeg{endl cation 3 ou 4, da )
saccharide d' algdgsé reddaphsgpcby iRsdipf®nt choisi dans le groupe constitud

par un nalto- oI I gosacchari de un hydrol ysat partiel d amidon, I'anidon 10
i qu~fi6, 4. Rrscstdneledladdveitidation 3, dand eqkp Adinkyiel deHnstepl dedasenaiitb S1UREISHENL
COUXFCi 5 6. Elotdahd 15Grbepa consting parUe cpmntaltciexiB-glutanorsrisidradel (B0 2.43.16) & raifins

| equel on ut ghécsidaseadi te enzynme de transfert de saccharide en une quantité6
qui permet | e d~roul ement conplet de la reaction en |'espace de 3 A 80

heur es. 1557 Prop§dé seldal lagenendicalion fheu & dahClequglieditisascharisie afatbha-gltdosyies osB ugélémentians
| equel on | ap@sﬂed@g fer grpupel iconstitushpay e mglo-aligesacshaside, ur dydelysetrartioldamidan, Ifappidon
sol uti off & ufiéigal’ W“@é'attﬂlﬁlé dé'ﬁ’ﬁ‘?'! sglubilis 9t desynglangep dercowr-dine t enper at ur e
conprise entre 30 et 80" C. Procbdd sel on | Lune ueI congue des
revendi cat§ ofEQoége pelon Fyne rﬂ%’e'f’%‘g °s 'EY?P‘E'“%\?!'P @ ? ? jljse |la 'teag’tzé'i“bf‘ ue
est |'aci d%ﬁ '&{%&Eﬁﬁ%’cﬁ"ﬁ‘f y{o ;H”a'li"éaPé'b'E?(’B?'d% "?”'3 HFEmpletge) 12 réacipn gy b°s"a°°

sui vant e:

K-G0z -Bw K %1

cédg sel © d revend tuons 3286, dans lequel isse adir la nzyme de
0/) C HO Hom'tr ﬁ %{lv[?lla solufi nC& un vﬂ&ﬁgQEHf&% 3( ra % lqzéé? ure
I oquel on | apgsf s@&:‘trés &8@ elcoarry ase . sur la sol u Ion,
capj,oi nt enent avec ladite enzyne de transfert de saccharide. 40 10.

Conposi boi CB) RloBERME i sbiBh F'ehe CRIBIEMRE Hes Ubverdidaliths 3l 31 2daB 1G@H kit bcideSaishallyBdspL00
prdsent ant pascoliqaecdst Maciid/RO=dIPnE Diglueesy - dsesbique Ppofidamansl Rfhuld sulvantd Or mul e :

sui vante: * o~ CH2- OR 45 CHz- (3H
C~t~H HCH 50~~~~~ SO . K ~\ CH:~0OH g\ H
CKt R - CH J 655 ob "n" est uninonbre entier valant de

FOKentaire selon |l a
al pha- gl ycosyl - L-

0 a 6. 28 *C L M S ;k 11. Conpositi of-
revendi cation 10, dans | aquell e | a teneur er‘kd&m d
CH:-0H"

/l Q
30 : H Hﬂ " R
. o ) .
| HO o’
Q-

35

o 9. Procédé selon fa revendication 8, dans lequel on laisse agir la glucoamylase (EC 3.21 3) sur la
U/ _ solution, conjointement avec ladite enzyme de transfert de saccharide.

40 10. Composition alimentaire contenant un acide alpha-glycosyl-L-ascorbique ne présentant pas d'activité
réductrice directe et répondant 2 la formule suivante :

' ?H’z"QH
s _ ) . H-C-OH

CH:'OH

[
0]

- s0 - K H
- o \§® #

0 .
H OH . H  OH >

65

ol "n" est un nombre entier valant de 0 2 6.
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ascorbi que est d' au noins 0,001 % en poids/ poids. 12 Corrpe%.h

alimentaire selon |la revendication 10 ou 11, dans

edit aci
B Bl ooyt - L-ascor o aue s EERARBRE s or o lﬂlllLWIlulll nm
HCGaH CHz-0OH 0O t5 Esa/ v/ OH H |

t H OH 11. Composition alimentaird)seidd Id AverfdiREIRR 50, dafNlagelid R MnBir e 22124 &Phédl%ﬂfyl-b
quel conque desisdorbins dét @@l mems 0,00 %ed goidslpeids.t aci de al pha- gl ycosy

L- ascor bi que pouvant 8tre obtenu au noyan du proc6d4 de |a revendication 3.
14._ Conposi t2. @ompésitibirakiheentaire) seonCle Réveddidation 10r axdi1S pane ildquelia 16dit Geité alpieegycosyl-L-
naLgdl es,s CONtastoebitiue &t I'avtrle @e0-alphpileglucadyl-L-ascorbihyeémopdant & & sarould suipaste : Comme

i ngr6di ent actif,  conjointenment avec un vehicul e pharmaceuti quenent

accept abl e, - | edi t aci de al pha- gl ycosyl - L-ascor bi que a_rlo%}?ant 3 la formule
sui vante: 30

H C OK CH2- OH CH, - OH 35 H—C—O

| Ko~~~~~~~~ 40 ou "n" est un nonbre entier valant{de O B 6. 16.

Conposi tion pharnaceutique selon | Fgengndi cafh dans | aquel I e ledit
aci de al pha-gl ycosyl -L- 45 ascqr bi est
2- O al pha-D- gl ucosyl - L-ascor bi - ntH& | a }f or nul@ suivante: cM OQH
H G OR 5Q, CHz- OK Ha0 5S~~ ~ -
oH 'HH o429 EPO 398 c . MIff Il
* 16. Conposition pharnaceuti a re\i%ndl catifon 14 ou la

revendi cation 15, ledit acide al pha¢ glggosyl-L-ascd bi que pouvant etre
ob{ enu au noyen du procede de |a revendication 3. 17. Conposition

cosneti qée contenant, come ingredient actif, un acide

al pha- gl ycos3/|Goinpastiion sliedjtdies soion Bune quelcapguies teswiitlicgtians 10 2012, lotlit dcile raphlaigiydosyt-e
di rect e et r ecnchehidue pbuvhrd éfepobitanh eu moyen dmprecédEChb la@iendiodicgd. 10 H

HH~~~~0O HO 1

' 14. Composition pharmaceutique contre une prédisposition 2 certaines maladies, contenant un acide alpha-

25 glycosyl-L-ascorbique, comme ingrédient actif, conjointement avec un véhicule pharmaceutiquement
acceptable, ledit acide alpha-glycosyl-L-ascorbique répondant A la formule suivante :

C‘JHz"OH
30 | - H-C-OH
(
‘ C!:Hz-GH
s VRV
G H
. HO
W, o
. H OH
4 . \.

ol "n" est un nombre entier valant de 0 2 6.

15. Composition pharmaceutique selon la revendication 14, dans laquelle ledit acide alpha-glycosyl-L-
45 ascorbique est I'acide 2-O-alpha-D-glucosyl-L-ascorbique répondant 3 la formule suivants : ‘

CH:-OH
H-C-OH

50 o
' ' CHe=0H -
55 @



CHfOH 16 | . N “OR K 140 0
| ?le g a 8. 1?4I tCo?posi tion cosneti quO;: aé(b)@;ga g,nr eSZLdFQa“M’mumguﬂg’N"‘ant
e ¥

| aquel | e | edit acide al pha-glycosyl-L-ascorbi- que est |'acid

2- 0- al pha- D- gl ucosyl - L-ascor bi que repandant a |la fornul a-suivante: 25 C
HH- C- OH 3016. Composition pharmaceutique selon la revendication 14 ou la revendichiion 18 lddit aéide alpha-
H 35 ' glycosyl-L-ascorbique pouvant étre obtenu au m@yen du procégé @@Ha rextendication 3.

a 40 19. Conposition cosnetique selon la revendication 17 ou | a ]
revendi cat Y7oRommpsitioncepsmeétige gantonant rampe yrgisliopt. actit, usadiderAirberaly¢osyi-aprorbigue ge
obfepu Au noYEFP"EL A3F S rervctice dresieptatreaaniGyis rmulssuisentes 30

lt'tf-lz.'--OH
H~-C~0H
10
4
CH:-OH
i }—__
CH O u H/\/
" ' oH H
HO o
H OH ;
o L
o/ " .
oll "n" est un nombre entier valant de 0 & 6.
18. Composition cosmétique selon la revendication 17, dans laquelle ledit acide alpha-glycosyl-L-ascorbi-
que est I'acide 2-O-alpha-D-glucosyl-L-ascorbique répondant 2 la formule suivante :
25
?H:-'OH
H-C-0H
» CH.~0H HO. o
g, 0
Ly ) H
OH ,
a5 HO Y N
H OH Q
W,

40 19. Composition cosmétique selon la revendication 17 ou la revendication 18, ledit acide alpha-glycosyl-L-
ascorbique pouvant 8tre obtenu au moyen du procédé de la revendication 3.

50
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