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Accordingly, the realization of a hesperidin derivative which is free from the drawbacks of conventional
hesperidin and its derivatives, in particular, superior in water-solubility, substantially tasteless and odorless,

free from toxicity, and exhibits a desired physiological activity in vivo has been in strong demand.
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The resultant reaction m'xture containing a-glycosyl hesperidin my be
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flows out t N enpgatienypsingrpraanie ﬁ@mts@mﬁﬁ"ﬁgls'amlhﬁtﬁscﬁ!"thqﬂﬁ MAErOROLAE Fepins,
af t er corff9f disieppplegithairiepedtadvstar i de- t ransfer reaction but before treat nent
with a synt Fhey pugifioptipn H‘i‘H‘E?s [99 éﬂghef"ég‘??'i°p°f°ﬁ%'°ﬁ'§%1§tcf‘ﬁ?f’t‘?‘i’?§9t in that & 5P 8BSy Bat ed
by one_or® 9"é° 'E‘FF?E gharides, piher, apsincudingwatsisguble sty xt ur e

i s heaf’ed o 98 3 B‘f’ﬁ W drermved by filtration;

anot her ne M{Lb% Ersw ' nécﬁe% ted for ~exanple, with
ei ther mag o g;;gg ttg it Igﬁor b
the protel ki ﬁal% ﬁﬁ&&?m rB£ &l aﬁ mwﬁm 1ty e

wher ei g t h%u%m il Sk a strongly acn d| ¢ on

exc hange ( A hn &8éo¥i h@spHiﬁZﬂﬁ!r@Ju& aMdntuo]aély caﬁt&in%l dn%l&ﬁsyﬁéab@ﬁﬁde}’m@uﬁ%d

i on exchang@spéﬂs#r $xAIbi)its inhoreRt! ddiilio€) iwhils the/ REKIEsY GadtRAFIH® BXMILAL! ShapEipaing il

[ err] - gl ucasy kwdbening racilitivs. 30 groduct Grbétirom Cd-YlucdsiIshcchdils! g substahtiamy faetBlBésnénﬂg
hesRet i di nolicles, ArsxhibiBché hEteiR! df y-ghdosyr hsapbridin Gvithds besing\kudbBtatialOshbpetimparimgk al |
or water, ambindréeeeinapatityeThusyithepraiuctad teblywedbls is smasdning e fatorieg. an or gani c

sol vent or Bacagsarad these, -glycosyl hesperidinesen il favorably Linwtperated tas sanyslliova neloring agantis

et hanol . anfnyidant.tstabilifas rquilityjmproving/sgentcprpxentivel iand empdyt forcsugpeptive diggasescsucthes vird

i nt act hediggeses, dbagtefial disegpes dCitgylatery rdisepser rayd trhalig fumetst iagsh uwbsprhem eagmdg t he
concent r ZeyasRgen ftobapres. deedarnet f°§‘éﬁ plarpaceutipals {9y susPeplive ditenses.ccopmetiss pysh as skin-
[err] -8l yefw@y Iag??@sﬁ?é rsl"EfWH'eP'gg ggeuie; and gigsticy, ap é’ﬂ’bﬂ‘fé" ﬂ?@“&"@éﬁi"é’"%?% @prich 2nd

concent r ¥ evel Thus, t oqﬁ roduct

ITB.I nI y CO cegfw CH % F?él? ? an E% dvartous

pUl Vel’l Z es In S, I ©:; seas anes 00 neries,

orr] gl %%f’“&m%g éiaeam °§’° X r..qg i) Ll. it ° pol & %
EHn

si mul t aney B DR rﬁ‘e%{ ut(

their r e &Q p'rb%S‘ssed eﬂbléé #oSé%deOfﬂutP E&C&%Elsuﬁlrtﬂam&}é El%olsﬁ hH&SJ dﬂP

resins i 57fa\B||3 %&rﬁérét fdells & Het fobds Gt Qorh &HOHfimald dhd ﬁQﬁH'lés' iktilding pet animals such
[err]-gl Wsasisy beé) Gikidine EndSpet fith i orastGs Brtich MEH with Litkfiin & Bt 283116 pProve tHaF kag@di N
wat er - 0| quliiss. sal ‘ts. 30 The [err]-glycosyl hesperidin thus obtained is
char act er i zmcadtiyion folthe e bsSa @x-alisoriErit \and) idgtewiratibriprevdhtig -ag6rit Uddi Pldstics, &-HRcosyl

I nt act hawgeriditcan. be(faprably incarpdratgrhie tobadtos, Pharmécauticas incudinggirdvertingl argitrerbedyifdry

t han i nt aoéceplivg Pievdseli, and cosmetics including skin-refining agent and skin-whitening agent in solid, paste or




(3) It is hydrolyzable Into hesperidin and glucose by the in vivo enzyne
systemto exhibit the physiol ogi cg‘, o%kroxéb)‘ I nherent to hesperidin, in
particular, vitamn Pactivity. Conbinatron with vitamn C 35 augnent s
the physi ol ogical activities of both vitam ns. (4) Wen an [err]-glycosyl
hesper i diiquigs frdelainpie,délgsr, dgardth, YiroeR) cad-ver 6iNdrbs; vitdmid) lcbrhsadt, ofeR fefrBehing Ggent,t he
- a- gl ycosYdactoes gigié, Aitbaten hiiehts intrfal intdigie, hjedi6n, | déntifice S lipstidk] fie cleli® and sun-
[err]-gl uemeyig. sacchari de exhibits shape-inparting, filling and sweetening
activities. Tha wardinftsuschptive dissases”| &t refprrgl tu drothy linvergiare ineans dleseé shichLidrs pemdnted| | y
t ast el essandiordtreatéd Wit seglycasytl hespéridini fos exdmpleaciral viseageso bacisrigl gissessy! trduestfredis-di n
wi +tlout caasesi imppusersthies,theusiatisnt sljgbetésnpiecuiaiorycisp@ses anchmelighant tuarse Thenshgpeaandi t y .
Thus t heforpy efciehetmaceyiticalscler pusgeptiysl disqapessean doniraaly chagenfth amegt fonthelr Peat ases dorof
t hese [eﬂ*?']‘ﬂlﬁl'yﬁ'é Phprmacesfirale; W ag Apbulne cpllytus. eﬂ?l"ﬂ?‘aﬂuﬁb Sellyioryaensginigatiop, Rag®| ow
col ori ng PhgaYteu %ﬁt?“&'kl‘aﬂﬁmme’“%tcétﬂ?'?sf“ziﬂd Cr IaP‘E @FWW%? Sk as powder,

prevent \Réa“a'ﬁd"‘\p Yebjpt In e pppprgtion ff Suchsa, BhacacAutical, one 08 mofy ingradisnts, for
bact eri arwm%"ee{% y' 'PPinﬂ'%l ¥ %’s@i '%fﬁd“ﬁ‘ﬁ’?’?"gﬂ'&ht iizop, r<gloring\agent’ and
uv- absor o gﬁ i%l q (lj 1ni n rou
phar maceuy ..:m 2 s‘régggugg sfabsa%raér el stk
refinipg agghl f,}, %B o B o

agent s Wh'C .ﬂ@ fventid H. Yor biHold,

S ncef er g, ME%\& w. &maﬁgr 'brﬁr.eatﬁg, b.gm.'agb &g %:Eh&d%é }lndorbe@ﬁpret%(.r"lg#
vel | har npgd pfdesssitpt N various substances whi c aste sour, salty, bitter,

_delicious am fé’m.hg a@emﬁenslvﬁu il et ?lﬁréb‘éﬂlhé’éabr}ﬂuri do6cdinyb pkademuam f oods and
beyerages in general and tobaccos, for exanple, seasonings, Japanese-style

conf ect i aapdrmeat, 1 Vst ern- 50 style confectioneries, ice creanms, sherbets,
soft drinks, alcoholic drinks, spreads, pastes, pickles, pickled products,
bottl| ed Rrematdnf «-glycnsddegpedduct s, neat products, fish neat products, mlk
products, egg products, processed vegetables, processed fruits and cereals.
Fur t hessmdeeerineat (T - gl ycosyl hesperidin can be favorably incorporated in
feeds and pet foods for domestic aninmals and poultries including pet

ani mal s SSapgharide-tapsipsyeaglion s | kvvorm and pet fi sh in order to enrich them
"with vitampn P and also i ove their taste % gltlon

rr% e

to t Quo %?"LP@/ "‘3!9 B%ﬁ‘??’i " N ‘bg
ploast Ie usenfv luca r ﬁla %ngrg %L é?:wg a%%;ra Brﬁ %?:él
.phgr maceyt]ce § H a g{?ﬂ!

ol i 3°Spastésa3¢ ”%‘e“ i 3@@%@% g vl g"g?&te,

orles Inc.
troche,, oy OI | drop, vitamn corrpound oral refreshl ng agent,
cachou Cé}ger“extel 2)t ubation nutrient, internal nedicine, injecti on,

~dentifri Qiamﬂdaﬁoast ick, lip cream and sun- screening. The wordi ng "susceptive
di seases™, asS ref erred to in the invention neans those which are prevented
5A.and/ or  t A eabid mbitird olstaidyby Qs thetivadip Exporithemt 1(i Owas dikaet) b the filtraé wali spplRaes,
bact er ialto dicslams es"HPE103 Lansyhthetic chatrop@as eesin dommertiajizat by ditsubishiciemical Smipstries

di abet es,LidiTiokyel Jepav, ¢t aliowaats eS\ad Fherediumpryeen thet washed withTweter.sind pppliecheithfS8 vin of
phar mac et iaquebus efttgnol.sftercdjsh ithpeelugiowas cencentraied iy vadup torpmove tesethanal,andrpuiverized

thei r fi rie.pbteisa pale yellowepligosyl hosperjdin gpagiman thia dhet vieldhof abayt 330%pagainetiing weight of

col | yri urke Lasing ageeridinypn E"BFW@PM"P'&W&WMJ ection, paste pharmaceuticals such
-as oi nfnent, cataplasmand cream and solid phar maceuti cal s such as powder,
10 granulféu'gﬁ.ﬂ‘é@)e and tablet. In the preparation of such a

phar mace ICP| one or more I ngredi ents, for exanple, renedy,
bi ol ogi c bstance, antibiotic, adjuvant, filler, stabilizer,

col ori ng agent.,p oquot,'o@w gos eridiff 3bb dybytrﬁeeﬂ, ﬂ briidhd 78 1 f
necessar XNas% g Elﬁﬂg aérﬁﬁ el% uﬂ tsﬁgr Iﬁ&gﬁwlase
hesperi di Ec‘é@'? BPEm PHES, 138 OroRFHTidBbrs ahdP it Rdd r&&”f&‘r%urs
USUAI |y, il keBfing 9 S6iuidd a.%l%marra sgocf'ri@r o s o6t 8 B0 B komaining

- hesper i digazymbTand filterdd) SHSE WhiBiSthe Alrath Yrad 5ipiedl 8 d cSiuth bATHPY108% dyRthetic macroporous
phar mage UbsirC édrfimerdidizdd I8y, Mitsulshy CAGHICal MAGLRE ILEL, Mokyd, UHpar) fap @ fiow @sle bMS\D(sPabeCt S
by convenkbéigpd. Arhé asult, fter corirmngababednhe alfith-glycosyB hdspeiidin g SemainingChespadiii NQ,
per meat i rwhite syeh @sgiuctge amgalts/ fliewgout thughy/he gohamrdwithogt &eising gdsolptiéro s cobumml vetsi on
of their tmnovselssi hycappiYing: thbmtol waldr.nenpd dudberr appiied tvith \an lafuepys| eliwine! Aindng a stepwisely
[err]-gl ycosyl hesperidin according to the invention. 20 Experinent 1
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Preparation of a-glycosyl' hesperidin 25 Experinment 1(1)

Sacchari de-transfer reaction One Egré@gwﬁght of hesperidin and 6 parts
by wei ght of dextrin (DE 20) were h( 5,000 parts 30 by weight of
water, and the m xture was dissolved by heating, added with 20 units/g

dextrin Gheréadmg eamémtoacteaecwen kg5 Eu3 tHedRAdiRAch SRctioh WRicBWas thbh oncentrated in

st ear ot hevabiydnd plifericédniobigih alphlg §6loW \-gijadsyShvspndia spicheh BIYinCthd yibld BPARLI0%ES |

I nc., Okaypaind thewafphrof thelstaAmgRespaidihangs. f or 18 hours while keeping the

m xt ur e at phdtier Poriondf the «iplythsyldeshetidhdspatimbo[l) was ajdralyabEsiinifdly esabgvecexcepthat, an
[-err.] - gl yib@glydoanpaseavas chplacegionith @tamiylagp (EC 31211ck) vawsnebdidizedrbg Seikadaku KogpeCo. it

1( 2)*-"I5ur | Tokyoa tapam ard the gastliactrhydrplysaterveis pirtfied, codedinzted hed pulybiired! simitarlioap esavertont
1(1) was dbiain acpatecyeliamatglydesyl hésperidintseecimen [Hbip theevipldidd abayt D% aganstriheofeight-p b0 |

a synt hetwi'ﬁﬁemﬁw‘r’dab- resin commercialized by M tsubishi Chenical

| ndustries Ltd., Tokyo, Japan, at a flowrate of SV 2. The colum was then

washed™i BReRerd  and applied with 50 v/v % aqueous ethanol, after which

t he el uatg was conc ntrat d in vacuo to renove the ethanol, and pul verized

to obtai richgregey NSl gPPREEY | hesperidin spemrren[l}] in the yield of
about 130EA)a al | the wei ght of the starting hesperidin, on the dry solid
basi s -s—%%)——rtzzg Exper| ment 1(3) Hydrolysis by anylase 50 A smal |
portlon Afnodlbnt S .sperldl n-specinen [I] obtained by the nethod in
Experi me ] orved in water to 1 wv % and the solution was

added wi th Z20Q. 6&55&@1%%%9%011%&1586’4@6’ eﬁe.e(,#&.oéan Expblime ' 'usihgtkteZ €d
by Sei kags%lfdﬂariﬁ@ggg&fe@e ida! 8hd a EOHPsolulie? @hich Adidbedh! d lshilbrifPédeept Ql{a‘? he
houts whi dnynkeaRiBiinallivitEbySialatiy ipAdt téiks Usbhwbre GliodBEio2Bing 2t C T8 dafafd the Fesil, ML UT €
was heat afo tdatrdl MaCdetivhahtatioh BENJsESMNEIN uudn@a e:nmmaamdhtelthé SNubdh coathihing «9litssia t he
filtrate nemridgipphtiredpiarenta col utm of "HP-10", a synthetic nacroporous 55
resi n conmeAcobdinglg.citle layglybbsylshdspenuh fGhmedribg alie sancharddertianster lréagtion hée ley @xtred@lyan,
at a f| ovimpmted wafer-8liblitypace vel ocity) 2. As the result, the colum adsorbed
t he al pgha- gl ycosyl hesperidin and remaining hesperidin, while such as

gl ucose dederiment22)f | ew out t hrough the col um without causing adsorption.
The columm was then washed by applying thereto water, and further applied
with an o2plbliyd solvenls ol havi ng a stepvvi seI y 7 EP 0 402 049 B1 increasi ng
concentration to recover an [err esperl din-rich fra fion

t h¥n oGRSy ateseeridn sp il ol ey LY godiy %W‘Mﬂ"
B oy PR PR gae?tét?'f Ll "swf < i e 3 SRR ¢ e
ht of tant h din, d.s.b. Anoth t f th
\[Nglr?] gl Sc%é‘yg-\%ﬁﬁrtezg%elr?gi nezgg(r:: n':eg [I]vaas h;gr ole;/zggrs: (r)rinl grl y gs above

except nﬁtAerptuBﬁ‘gqe&HrlFoawl ase was replaced with [err]-anylase (EC

by Sei kagaku Kogyo Co., Ltd., Tokyo, Japan, and the

r es ul t ant hx gl porddh @f msgnwasw t,ésest.dmcsras&%twaahesbx@@ﬂ, PN 3681inAG8tosdde ohufidn! Y
as above tbOné Bétarmihafon At utSdsbrdiién pabinikd OSithbr &1 AsePodirléns [/, RCANEEM] dxhibidd dnn

t he\yi el chbsdiption pask atr4dB0t 2gmim s tintichresygatight of the starting hesperidin,

d.s. b.410 Experinment 2 Characterization of a-glycosyl hesperidin Experi ment
2(1) 15 |experimestrBgfit of water-solubility An a-glycosyl hesperidin-containing
solution prepared by the nethod in Experinent 1(1) using the

sacchar i deftaredahsofpdien speetmi on, and a control sol uti on which had been
prepared simlarly except that the 20 enzyme was inactivated by heating
prior o it EejafEregaprorntipn sarele of g-sicamchesperiqie prepimns wergjdajaminad; by fhe KPe’é'i!]?tt

in the cdptiodi FiGskand@snonetnp infraredhabserrlion SprRetrs ofithe spadmens LIhandiiil respectively: di t v,
whil e the_so] uti i cont ai ning a-glycosyl hesperidin left transparent.

Accor di n&@—"\gﬂr@z& gl ycosyl hesperidin formed by the saccharide-transfer

reactign i Mdaitet hydidialsy

(a) a-Glycosy! hesperidin specimens are hydrolyzable by «-glucosidase (EC 3.2.1.20) derived from pig
liver into hesperidin and D-glucoss.
(b} Not hydrolyzable by s-glucosidase.

55



* i
i mproved water-solubility. 25 Experiment 2(2) Solubility in solvents 30
a- d ycosyl hesperidin specinens were readl |y soluble in water, 0.1N sodium
hydr oxi de and 0. 1N hydrochloric aci P 0402 048 B 1 met hanol and et hanol ; and
hardly soluble in ether benzene and chloroform Experinment 2(3) 35

uv- Absor pt |E§%"§Bﬁgb§um A smal |l portion of an a-glycosyl hesperidin specinen
was di ssol N sodi um hydr oxi de solution for the determ nation of

its uv- abs%gndymh%ﬁ%@ﬂ_{g Either of the specimens [I], [II] and [II1]
exhi bi ted sorption peak at about 286nm as i ntact hesperi din. 40
Equfl_rreglt 2 (af Andiyié praésareabsor pti on spectrum 45 The infrared absorption
specisa of aTHhlage Plte: NESHIG 6O FI54'S SatentRiliZod b Marcd &LGRI, McNRshwhy, Nok Qerkdy! USA

t abl et et hodevelopifis salvestneibifansitacstic ati@watetf +42:2d absor ption spectra of the
speci nens [ i Polaridveidping agent pedt% vaic\sulfatexin 6 wweh aquedus sulfulic 4tdadoiutiant y agai nst
hydr ol ysi s (&) Resuld ycosyl hesperidin specinens are hydrol yzabl e by

a- gl ucosiodas &nglyEE B B, d-glPP3y! desppridirdspecimenspieypaled that the spesinten 1) @xtiititiech spotrdat Rf
D- gl ucose. ( B#8. N3¢, %32 P48, \PA8-Q4 dng sfading poind [in edditipnitepespols® RE0.69; terspecimayii)49
Bl Experi rrenﬁpozﬁfﬁoﬁlandﬂ‘a imep Hrarete g {914 a1 0.34. (3) Anal ytic procedure
Thi n-1 ayer pI Theeabovedageribp E'I‘VS'BQF"?‘ES% P’%ﬂ?ﬁ?ﬁﬁ"@q o thatdp pbstance @phibiginga spot g Rf
Rahway, Ne“$ é’f% °°'msa§ Uleﬂ"B !1 A %P%?ﬂsmﬂﬂ"‘ iherein & mole o Prajucose i’?&%‘? gpund

=4 2 1 sl d 1 ari“c@'e g ReR qt Rf .3 @WWeg i,

sul furic a ° "°°s "g' ; and

hesperi di n% Iuoose re§ u g?rg{ii pe dlﬁ%ﬁ% Eﬁﬁé OalthOﬂl
ve, =-gl

0. 48, 0. 34, q 8&

scr e d ar
at ’BL OQngl &‘3 r§§| I -bn ga eUI ;;EJ‘I\
spots at aaf@bp',ﬁa&ros.b& ok rn |aawnme anﬁs
suggest tha,gs agg&fs ex ibiting a spot at . he speci-nens

[1], [Il] an [II] |s a- gl ucosyl hesperidin V\/nerel n 1 m)le of D- gl ucose
residue is ERpdiimentiss to 1 nol e hesperidin via the a-bond; the substance
exhibitigg a spot at Rf 0.34 in the specinens [I] and [I11], a-diglucosyl
hesperi di n Asttetogicity 2 nol es of D-glucose is bound to 1 nole of hesperidin
via the a-bond; and the substance exhibiting a plurality of spots at not
hi gher than Rin @:gBRosyh hesperidinpsrocimem [ | Gropaced by Hhe ghetadsipl Bxperiment i1(2), rwapasallgi n
3 nol es or arwinisted & Uwerkeldrddanich fosacyie doxisiutes Asghdiesyliena miduse dipdwhenadministered .
As descrqobéﬂfhabmOfWhépea“'&WQ)B'?hefﬁﬁs pas diflew- according to the invention
wher ei n equj nBegk cf spagimeq |wa edramelis dawdip daxicily: An lgrglyisesyt Rospaedin spqcimen
via the a- %@ﬁgg%m@ﬁhO%atﬁxgﬂga&tdﬁ% gsm sWﬁ‘P’é’r“s”BP‘(?HP thﬁ‘éé'ﬁeﬁaina i"gpult,
derivative to exhibit th

physi ol ogi glgl T"%ﬁ‘f"f%l“? g%wgs?g %\Zﬂéﬂ% i "HStW?etﬂe iPrRgaEtos fnd é‘?ﬁeﬂ frakiosy
25 Acut e™t 'i/ fc'(')vg hesperl din specinen [|I], prepared by the
met hod in Fé lu\n?nt 1(2), was orally admnistered to 7 week-old dd m ce
for acute st. As the result, no nouse di ed when adm ni stered

V a-Glycosyl hespendm
40

One part by weight of hesperidin was dissolved in 4 parts by weight of 1N sodium hydroxide, and the
solution was neutralized by the addition of 0.01N hydrochioric acid solution, added with 4 parts by weight of
dexirin (DE 10), promptly added with 20 units/g dextrin of cyclomaltodexirin glucanotransferase derived
from Bacillus stearothermophilus commercialized by Hayashibara Biochemical Laboratories, Inc., Okayama,

45 Japan, and allowed to react for 24 hours under stirring conditions while keeping the solution at pH 6.0 and
75°C. Thin-layer chromatographic analysis of the reaction mixture revealed that about 70% of the
hesperidin was converted into a-glycosyl hesperidins such as a-glucosyl hesperidin, a-diglucosyl
hesperidin, a-triglucosyl hesperidin, a-tetraglucosyl hesperidin and «-pentaglucosyl hesperidin. Thereafter,
the reaction mixture was heated to inactivate the remaining enzyme and filtered, after which the filtrate was

50 deionized and purified with ion exchanges (H- and OH-forms), and concentrated in usual manner to obtain a
syrupy a-glycosyl hesperidin product additionally containing a-glucosyl saccharides in the yield of about
90% against the weight of the starting materials, d.s.b.

The product is favorably usable as a highly-safe, natural yellow coloring agent, antioxidant, stabilizer,
quality-improving agent, preventive, remedy and uv-absorbent in foods, beverages, tobaccos, feeds, pet

s5 foods, pharmaceuticals for susceptive diseases, cosmetics and plastics, as well as in vitamin P-enriching
agents.




30 with up to 5g of thé specinen, and higher dose was difficult. These
confirmed that the specimen was gyl yghow in toxicity. An a-glycosyl
hesperidin specinmen [I1], prepared by the nethod in Experinment 1(3), was
tested simlarly as above to obtain the sanme result, confirm ng that the

t oxi ci t yExarhplé A2s speci men was extrenely | ow. The foI | ow ng Exanples A and
Exanples B will illustrate the preparation and uses of a-glycosyl 35
hesper i ci-Glumeyt besgeridip t 0 t he invention. Exanple A-1 a-Qdycosyl hesperidin 40
One part by weight of hesperidin was dissolved in 4 parts by weight of 1 N
sodi ufm hydPesx petk by aveitht biea ssytupy iecalycossts hesperidinaprpduetd adshionate confabiingi egluesisyl0. 01
N R§dr ocsacharides. sapared g aecorsiance yiicte wiethpd In Brample g}/ wjib jag#lightomodiifisation.i was( DE
10), pr cigselred infoeats vt weight °UW?"P"SF©" H‘@xﬁplut"?'? WS it 190 units'g rsyyp solid of

gl ucanotdlusPRERy Q-:& #ed-Bhommercislizet by Selkapakus Kogye. d’t°héfdrrd'ﬁ'FYPi {?ga'bé?ﬁwi!'PU‘?daPl zed
by Hayas V8°‘°P’Eg Ghavs- Jain-ayar o rpggi?ﬂ'?@!" anplyis of “tﬁ(&%??a’""“ﬁ’&? mV&%{?Paﬁat

al | owld ¢ 'Ee" 'BF’;%??"WB igto g7 pgliny @ condl t i onse ﬂi:\"y??

.SO| uti OQhea |It was le lu n Eﬁ? Aee, an commerci b

reactio %%L tc T o%pa E oﬁg\?& e re 6@?/ |yt ed

into a- xo%ax &@ﬁ »iaag? «:& dot ﬂ'l

hes pe{s J&oseaan §aht ou € %%Mhm%«ﬁétﬂé{ Wi hda nd
[err]-peg %W a resaﬁ@rfdrﬂbrnappﬂbew&ﬁ %ueoﬂ &h&n“eﬁﬁévlnﬁna HephisiyCindeasingeat ed

to i naCtdoHc’éﬁt%tuWﬁ rs&vaalanla%c@@zmsena RHAcH frdctidh vifibh vk bRk cobifiratell fievakid dnaat e

was 50 piRéred BeshtsitdlpddelyTo-ghidoshl hédpdriah i the hamgﬂsbdukboeaaghms Qbight)of tand

concent rseitg hésperitiidb.b.manner to obtain a syrupy a-glycosyl hesperl din

pradust adakid hydrolysis yf e @-gacosylmgsparidil lod Iy foriatantof i imdef thamhdse ant ZintleHdf

"about 9(4glagse pst1 ble hespeddnt, whlle srhe-giatoaiiésegptairmti doyithd extractions frbm pighlerpandduct

I s f avorpatliblypuiificatioh,chydrelyzed latglpadsy!- reededdin intathespatidin/and|Dsglucossl or i ng agent

ant i oxi danthe produbli isifaverably yeablei asya iyellow oloiing agersinantioxsianty saliilizere qualitgirerigvingn d

uv- absordgenhtpreventive semmedy ped,/erahepskent in dlodss bevoragese isbarcospphamBgeutitalayigissusceptive

phar néfc elipepsen|agd £ W"%%s%‘pﬁ"ﬁ?é" én agentsdirgcted: t9antigh; a-kighly-Ryritindgiepdily yvatepsoluplel | as

in vitahit#¥iwPenriching agents. 9 EP 0 402049 Bl Exanple A-2 a-Q ucosyl

hesperidin 5 One part by weight of a syrupy [err]-glycosyl hesperidin

pr oduct Eamee A8nal | y contai ning a-glucosyl saccharides, prepared in

-accor dancg W n th;?1 method in Exanple A-1 with a sllght nodi fi cation, was
di ssof’ veﬁﬁﬁi—%&?ﬂ—g by wei ght of water, and the solution was added W|th

ég?k;ggka/%é tlon EH féﬁi.mmtpeﬁ ‘?e%q,, goco%a%‘ g‘fj’ ﬁap ME{@&E‘%? ls@lf %ﬂsﬁ] for

hour's &rdeﬁlEH RAADPER d( Whier 5} he&t §. aﬁé‘r% h 8 rdSuliehithisure

r evea:lsecaaﬁ 3Ganitd/§ dextrm%l‘ (Wé@ﬁ!l{od&ﬁﬁ RREnbiransisrase, sl &vedchioP40 hours

a- gl ucosmber Bﬁsrrg%hditons whilB RéepRG tHe Imixtdré & pHeEXCdnbi @8+ ¢71 Xt ure was heated to

i nact i vat eTHirugyer eiforhdibgrgphic AR ofthe rdactioh dhtile revbdisarthatabdutiadob of the hdspeidia Was
-appl i ed wa® cohverat inta-gicosyHiespélidin. a macr opor ous synthetic resin

cosaer ci al Thseeitdnythdiebctiorinixinte viak destatiatb inhatidais the repminlng @nzymd akd/fitered atterrwhicht  a
f1 ow satthe fifatéSvas2applied t¢ h@olnres ol XAD{7Ne syoheticrmasdpaolsaesin érmnzeraigiized dyyHohm
hesper i dinthHzas@or BhilatieinhiagU$fe siadioivdite ot 16. pr esent in the reacti on m xture,
whil e 15 ghatbemeultaihg calunn adspribed the aglyeqsyidagperidimendaemainite hesreridin botk aresanhiy
adsor pt |"&?n'°a°1'ﬂ‘e"“&‘i9feu\'f'|‘l'°\ﬂa’§“"t Rigesagesrides %S%IHW‘M &’W%V‘GF@“%Y"@\E’“‘ CAYRNg

furt her 34¥EPRd Wi an a ueous et anol hayvi n | ncreaS| n
concefit r at 'HrF°\“§ ?’etﬁ gEEIa"b f“HheFl 8‘?‘“’? lf ol | vvas
t h uverl

ferr] CS&T P @pﬁ'mf%ewwgm Vet s ] ?Z%@@a'aé T T o

hespey,i %SI nt
D gl uc os&dqunar;ln & P&B@Jp'u&y mseayxe oemaaas' ﬁJﬁ';lsa g el ﬁqhe fd%

t he ext reﬁ%laq&dlym,.gblg,lg i@ pand partial purification, hydrolyzed
[err]-glucosyl hesperidin into hesperidin and D glucose. The product is

favorably usable as a yellow col oring agent, antioxidant, stabilizer,
~qual idsy-i nprovi ng agent, preventive, renedy and uv-absorbent i n foods,
bever ages, tobaccos, pharnmaceuticals for susceptive

the starti (?dﬁ&qu libly gsa Qsa% hi safe riAa‘ﬁl yé?l pliu%r% en 'gi}og‘g n@s&bﬂ Psyl
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25 di seases, and cosnetics, as well as in an agent directed to enrich a.

hi ghly-purified, readily water-sol uﬁsﬂémp P. Exanple A-3 30 a-d ycosyl
hesperidin One part by weight of heSperidin was di ssolved in 500 parts by
wei ght of water at pH 9.5 by heating, and the solution was m xed with

anot her solgimgiawhi ch had been separately prepared by dissolving 10 parts
by wei ght of dextrin (DE 8) in 10 parts by wei ght of water by heating,

af ter whi cla-Giyvesyl Bsparidiant m xture 35 was added with 30 units/g dextrin of
cycl omal t odextrin glucanotransferase, and allowed to react for 40 hours
under st ¢ r ExampleAAdit i ons while keeping the mxture at pH 8.2 and 65 * C
Thi Mayer chromat ographi c analysis of the reaction mxture reveal ed that
about 80% d¥eparationiobe-glugosidess was converted into [err]-glycosyl hesperi d| n.
Thereafter, the reaction mxture was heated to inactivate the remaini

enzyme and f |!l’l!_°85f “'° IFRASTRyae PF°&'!5a‘?drf§'dPP'F'?F&@@QNQS“’&%&P‘H’%H“ baeéat'E'B of
a’ﬁbw t%qa aut

" XAD- 7" ,"a 8 W&%P’b ?'Bﬂfs" ljauid jcpjture ,
o el o ‘%"@ I E&fjggﬁ?@%ﬁimﬁ} g?fw % dgdm
rough g e a@m e s

washed by ag YerSh nt\‘i{% r"l'h gsr di a\sWoRfY\g elv \)érn gus
met hanol  t Qi bidinBnid @ulﬁfe 1.9 Qay aﬁdﬂeﬁﬁeailévﬁhﬁo & Qsé’%(:drﬁiéﬂ%‘ bt n%sg&ﬁﬁ
concent r at QgkiRéH whd boisdiddZ &i8penedal b patts By WBIGRIRF 3.0 SHotfABMdr (ﬁ%ﬂ%ﬁd EnBifuighy.
the yiel d ahe alpewitant ¥8feaBarbdald usdifes\eh Yiibosibsel speriidnar t i Ng hesperi din,
d.s\b. Tdhe product is favorably usable as a highly-safe, natural yellow

col ori ng agRamiple &8@) oxi dant, stabilizer, 50 quality-inproving agent,
preventive, renedy and uv-absorbent in foods, beverages, tobaccos, feeds,
pet foods, anetipa obarglyepayl hésperidinuscept i ve di seases, cosnetics and pl astics,
as well as in the use directed to enrich a readily water-soluble vitamn P.
55 10 2EP (FivpOperts b9 wWeiphES{ haprieddimwas flisgo d ] 198 pays byhweight of @5 seliunEhydrgyide
A-4 (1) Prepationby benting. and e (psyiantsalution wag adiusfod Japi 85 8y theepditipn 9f QRSN hydrochioric

i nocul at ed 28 goltign taFQ"&'t"B'H ﬁtpa@(PV(!’eng’r“A' E S0) pramaptly added; with 10 agyistbyweight of o
condi ti ons # g-oisest k% E?Egtﬁ ﬁ‘@g 1369, pllowak i 187t igti 40 hours under

cont ai ned \RHT'%‘;P?S QTH'E'P : Céy‘%éé—ﬂ ﬁfﬁfﬁ P &eaég"h%ﬂy % ?f?éu'l?ﬁ‘i’e"d'"

phosphat® non

sul fate, o a lo
cal cf um carb o 3“/‘@ §Oretﬁ&."&%ﬂ Sy “?fﬂaeﬁ% 8&”&"&?"%& &rd\fsfa ffﬁ

to the vvat nnocul at ter co eti1on
cul ti Vatéson élﬁ ﬁ bl%dty“.‘?-ﬁ &%dl@ﬁ-@% brbdud ik féﬁsﬂﬁé’géjﬁiﬁﬂ -ﬁﬂdﬁaq:réwéllhw e8ibkin
zihh]{ uP-aBsbrbBft! asholiRAah S

parts by wepgh ez, Cdrall % Al profontivaf fembay(
by wei ght enihwiodm&egjrbﬁuy “p' gdgmﬁ.%nd at 30 C for 40 hours and
centrifuged. The supernat ant was d| al yzed agai nst flow ng water overnight,

add&dfvmthsammmm—mm sulfate to 0.9 saturation, and allowed to stand at
[err] owerni ght, after which the resultant sedl ment was col | ected,
suspended iHardz@ndyarts by wei ght of 0.01 M acetate buffer (pH 5.3) and
centrifuged. The supernat ant was recovered and used as an a-gl ucosi dase

speci men. 20 Ffegmbunsren. parts et IMABH ®6 1. [achydiogeyialee dralpserytup cqomppigialized by
Five partsHs Wflﬁf ﬁ’!°l'-d!‘° r@@ » tasshegipd, secont FP amestwarc%enbye' H2%o f
0. 5N sodfuif &@“%P‘?}Vl"ﬁ' 1l§ éﬂ’ i Wolght an‘a’"? [eidy b gt Y Yreigkinf AN esdlyspsd
adj ust ed t depras %owss ki T AS i o Pt o e g
gg?f g \tl)myt \r/]veﬂl?g %Eoggct is’a yello vntamm emachfp%w-cazo’geﬁ: ﬁlﬁo - lgllcg lgr%gn t\:lgln yh 10

. s0 Example B-2

"Fuki-no-mizuni (Boiled bog rhubarb)"

Fresh bog rhubargs were pared, cut into short sticks, soaked in a diluted saline, and boiled down in a
s6 liquid which contained an a-glycosyl hesperidin syrup obtained by the method in Example A-1 and "Aoiro
Ichi-go (Blue No. 1)", a green coloring agent, to obtain a freshly green "fuki-no-mizuni)”.
The product pleases the eyes when arranged in Japanese traditional cuisines, as well as exhibiting
physiological activity as a dietary fiber.
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an a- gI ucosi dase prepared by the method in Exanple A-4(1), and allowed to
react for 40 hours under stirring Qd'}dl@'ﬁl whi l e keeping the solution at
pH 8.5 and [err] 30 Thi n-1ayer chromatographi c anal ysis of the reaction
m xture reveal ed that about 60% of the hesperidin was converted into

[err] - gl yesmple Bxesperidin. Thereafter, the reaction mxture was purified,
concentrated and pulverized simlarly as in Exanple A-3 to obtain a powdery
[err]-gl yt@atilstiveogese)"di n product in the yield of about 110% against the
wei ght of the starting hesperidin, d.s.b. 35 Simlarly as the product

i n Exarpl e Ang pat hy wpight 9 waxyirico Slagh iwas mixed with h? giris\by weight Ofwabumthyemmw
col 0¥t ng wefomixed terhomeganeibyrivith 1< eadS by eight of Sudrgse./0.T pasis &V ieightef SEUNMALTe", a
prevent i vmﬂr'@ma'tamoqmmmwmmavasaear 4 Uds Okgyany eh?andpﬁmlev welgheef i ch
a readi | yStWﬁ"E BirupcR9d Q13| pants by waighhof pn aalygesy) hesnaridin syrpppkfal %Blhﬁg methed i rample
hundr ed 3 rt"g‘"‘b °'§UB'F‘§%PV B'Fa""%/r&B?"ﬁ‘e'r Fhr sul&"htftfr'ﬁ%ﬂaﬂf‘%aaﬁme Fsusudymaper to

Condent rat o hglsm “&t% S bar q Etectsara ooy Bl aipaige e e

honogenei 'kygi vvrt V\el ght of citric acid, 1 part by weight of an
a- gl ycosy 1 din povvder obt ai ned by the net hod i n Exampl e A-3 and a
smal | blipRRe enon flavor, after which the m xture was nol ded and
packaged mRed'swédlendieinner to obtain a hard candy. The product is a yellow
colored, vitamn P-enriched, |owcariogenic and | owcaloric |enon candy. so
Exanpl e B-2 A" hitéd swidtenidrzwhsi obfalp@dl Ib@ tnikiyd100MpaR8 6P Ieight” & HondyP 80 by Wsightef €
par ed, Cuisorhéiikéd suja| 2 patsiby kdightsed akiudatd uniefitbidl sugaBd afdil ba&thy veight 61Gin |l

i N as560 | hegpericin\plnvdh oltaeid Dy t@dnettiod fncExahplg Acosyl hesperi din syrup obt ai ned
by the net hdte pmduckiaapitapin’P-anriahved sWéetanproaridcshitablg dor h@iitibolo. 1) ", a green
coloring agent, to obtain a freshly green "fuki-no-m zuni)". The product

pl eases tﬁm&&ﬁ when arranged in Japanese traditional cuisines, as well as
exhibitin ph ’si ol ogical activity as a dietary fiber. EP 0 402 049 B1
Exarrplé*5 [ (starch paste) 5 01e part by wei ght of vvaxy rice
starch was m xed wt Xt ure

d to ho i ﬁ or T30 igs B ol qseR’
. %t‘?r“tt% Fal a%ﬁt % : L
Hayashi_ba : Fup
q éa weight of lecithin, v we ! o‘Eg’ vanlll il & i
ﬁgt hgd i Ny % l'gﬁlatl ni ZI ng %ﬁﬁﬁ. ereg%‘% f‘Iatg‘:ﬁg'ge)a{a "

resul t ant vvas m) an packaged in usual manner to 10 obt ai n "gyuhi "
The pr odug,tamb,gaae Japanese style confectionery with excellent flavor and

bi tinggproperties, which |ooks like "kibi-dango (mllet dunpling)”. Exanple
B-4 15 M xibt sweet ener A m xed sweet ener was obtai ned by m xi ng 100 parts
by wei ght of honey, 50 parts hy weight of isonerized sugar, 2 parts by

wei ght of " Rwery pares by woighiti of eslcorbin) adig 'wadiiviked 4 dbiodayeityenilyNt3 pdris &by weight of

a- ghycos yérystdliine [Beagitossi dipartspioneiaight ofotoristaetl ahd) 3 tpats Injevdight] of an d-glacupyi deshertiin The
pr oducto i eptainedibly i metpoceinrExarhpiel AQvweret e easyliantwbs Jabldtiad vith & 80R pareh,t dienfeleo df
Exanpl e B12m5 Cream filling A creamfilling was obtained by mxing in
usual mannedhe pEdet i pn & SWPW ptpmmmomweeE[cera*qmgaaseWs tagif | 3heh er-glucosyl

a- mal t os eMaseATdiB,wherRn; theagc FW&?FFP'!?&WM Ltd., Ckayamm, Japan, 1,000

parts It‘)% of shortening, 10 parts by vvei ght of an a-gl ycosyl
hesper %ﬁm obtai ned by the nethod in Exanple A-3

Ten parts by weight of calcium acetate monohydrate, 50 parts by weight of magnesium L-lactate
s0 trihydrate, 57 parts by weight of maltoss, 20 parts by weight of an a-glucosyl hesperidin obtained by the
method in Example A-2, and 12 parts by weight of a y-cyclodextrin inclusion compound containing 20%
eicosapentaencic acid were mixed to homogeneity, and the mixture was fed to a granulator, and then
encapsulated in gelatine to obtain capsules, 150mg each.
The product is favorably usable as a high-quality blood cholesterol lowering agent, immunopotentiator
s5 and skin-refining agent in preventive and remedy for susceptive diseases, as well as in foodstuffs directed
to the maintenance and promotion of health.
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30 1 part by weight of lecithin, 1 part by weight of lenon oil and 1 part
by weight of vanilla oil to hom)ge roduct is a yellow col ored,
vitamin P-enriched creamfilling V\hrﬁ{‘lx?%a-@%‘gl lent in taste, flavor,
melting and biting properties. Exanple B-6 35 Tablet Twenty parts by wei ght
of ascor bi ExanpledB-8as m xed to honogeneity with 13 parts by wei ght of
crystalline [err[-maltose, 4 parts by weight of cornstarch and 3 parts by
wei ght of @intngenfjl ucosyl hesperidin 40 obtained by the nethod in Exanple
A-2, and the resultant was tabletted with a 20R punch, dianeter of 12mm
The ;prodaict Gnegart by weipht of swilumoacetbte aritydrate,d perts byreighttof Dixcataium AEtEe BRH 10 parts
as conl c aby weightcdf glycrine werg Imied So bomagienejty, \ehe: the i nixtora evas addied I anotheri rilixtur® of 50
excel | ent | ga@ttabﬂe@ht of yagelingnfl RartBby welgly ofi vegetakio wpa @ parts\by weightif lapélinctilScpadsn
acet at e noRYN§ight £f Eesamolly 4 perd by, yreigh ot «-glycoph herperidinrbtainbciby the eetBod in Example
tri hydrat e“i??d BAParts hyyweighl of Reppermintal. ersiyaixed o homagensity;ip oblein g pintentan
a- gl ucosy! :)é’l"qdﬂ‘ft e ?’%‘héﬁbbﬁtqﬁ@gwm&“?ﬂ“@% ip-refiping agaqh skip-whitening
by wei ght 8?9“%1 "P@WtSEVETeéU‘@ﬂ"FY 4% usi on conmpound cont ai ni ng 20%
ei cosapent eno éICI d were mixed to honpgeneity, and the mxture was fed to
a granul at t hen encapsulated in gelatine to obtain capsules, 150ng
each. The p'ieg@“ Is favorably usable as a high-quality bl ood chol esterol

| owering a | mrunopot enti at or 55 and ski n-refining agent in preventive
and remedy fQp SgiR65PhdsyslaniBR I ERSmgid ' &inWafef Ghef
the Mai Nt CARRAG G FNAGFRS bt @ son;k. n wh.cuﬁﬁ’asaﬁg%fﬁééaﬁ Er 99

QG ntment  Sgive an o-§RtBsyP Adsherial coMérd 509- dFielin WEBua 6L BhiSd fo lobtdiN ‘i“e%ﬁﬁ:on

wei'ght @ DL-Tagbfotubid iRkditbsulany ehdl Rtraarolsly BSMMEIaBIE aioR ordh WerRtitalich mrﬁams< ed
t 0 honpgenend: iineralf.dTHe pRoditt ¥balirés W SoldL6t , lafd SHABI&T exdbllshtly! HighOdolubifty B EdiiRe DY
wei ght of wbenat isee, 10 parts by wei ght of vegetable wax, 10 parts by weight
of lanolin, 14.5 parts by weight of sesane oil, 1 part by weight of an

[ err] - gl ycbayplel@tper.i din obtai ned by the nethod in Exanple A-4 and 0.5
parts byswei ght of peppermint oil, and m xed to honogeneity to obtain an

oi ntment. IpRction  The product is favorably usable as a high-quality

sun- screenln skln refining agent, skin-whitening agent and pronoter for

heal i ng i nj htE)? "155'?3 OPE’a"‘q by eight o Rotagsiumechiprideg EQB%PY Welght of
hesperi di n %5 Bﬂ“?bWé@g Pfs@ Bosecrnd i2patgf @p
and stef{| %' '?t?‘f'egsqx%ﬂ'e F?%‘ﬁ?i’e '%1 " y—’?gopé’é“%?ﬂ Ylﬁg?:‘\t,ﬁer:i;
whi ch was |t%ste“ astl::t‘bs ﬁld'?ﬂ "ﬁﬁ rP 2 @'l Cﬁé’k‘ﬂ

hesperidin lcrl I J I}ﬁ

capt i oned ?E} abé the hggﬂu rm\% mi] °"° AL m'"er? PEPRE v
adm ni sty one or |n co bi nat | on amn ang mnerals The

pr oduct reg,uh,bfg%_ﬂo col d storage, and exhi b| ts an excellently high
solubility™m saltne when in use. Exanple B-10 25 Injection Six parts by
wei ght of mEBitoiheihori de, 0.3 parts by wei ght of potassiumchloride, 0.2
par\t.s by weight of calciumchloride, 3.1 parts by wei ght of sodiuml actate,
45 part so by Weertyhtourafraniraliqlias ef socothpdunp aorisistingfof 200pdrie by eight @f crgdtdlin® ayraltose, 1.1
hesper i di npagiptbai weight biyglydire, A1e lpats bynwéighl iup lsadivie Glutpate, U2 parts| hyeweighh ofl sddiith
parts by wehlogie, Topart\ent weight zof ditrict asidi D.d|pprtd by weight cbf icalciure Uatkaten@n nmrt, byawdight of
whi ch 250nihagapsiy earkonale, G- hearidyrweighhoffan edglycesylhesperidipuobteinedi byt the iethestin Example
sterilizedABl &%t part b weightsof thyamine 2ndh 00h Pagt By twelghteef ihotiadincwere packed in laminated

45 aluminum bags, and heat-sealed to obtain the captioned product.
in use, one bag of the product is dissolved in about 300-500mi of water, and the solution is favorably
usable as an intubation nutrient directed to oral and parenteral administration to the nasal cavity, stomach
and intestine.

s0 Example B-12
Bath liquid
A bath liquid was obtained by mixing 21 parts of DL-sodium lactate, 8 parts by weight of sodium
65 pyruvate, 5 parts by weight of an a-glycosyl hesperidin obtained by the method in Example A-1 and 40

parts by weight of ethanol with 26 parts by eight of refined water and appropriate amounts of coloring agent
and flavoring agent.
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The product is capable of  supplenenting, in addition to vitamn P, calorie
and mnerals, therefore is favora ﬁ’oH&st in the restoration of health
during and before suffering from di seases. Exanpl e B-11 I ntubation
nutrient 40 Twenty four gram aliquots of a conmpound consisting of 20
parts by weitgbbrotdct Brshigable lidriskiBrefiniigPdgbM fd skih-whitéhiglagent Wwhiok isGititecdby 010,000,
0. 18 part sidsyn bt Gdér whbn BQds. nMhig|cadeabet water Is idpliaatilwithcloansing ituid) fastfmeitiana
chl ori de, mi:isparlit:uidny weight of citric acid, 0.4 parts by weight of calcium
|l actat.e, 0.1 part by weight of magnesium carbonate, 0.1 part by weight of
an ar cherl din obtained by the method in Exanple A-3, 0.01 part
by weT ght of thyam ne and 0.01 part by weight of riboflavin were packed in
| ami nat edMilky 10680 i num bags and heat-seal ed to obtain the captioned
product. In use one ba of the oduct is di ssol ved in about 300-500n of

dr o angeaa ?assr P ::’EP By ?W ALRCE PRt 2 a'jlgm%o I

di t ajon v t h
aln(rje::nt es dm o EEE &? 'ﬁ 5] tT“dm,@" gi of Eo 7 o ngb imc
m xi ng 21 ﬁ\r(lé hd e tlg l%/ Bé D%E‘ ° |um
pyr uvat e, 1:'5&

met hod Ny Is ;vi“fh ﬁo d%tn Hn ﬁ%n g(

ei ght M@:l lfyrstuﬁ o%%ﬁ&ﬂﬁé Ucﬂl CO Or' ng agent

f'avo“ng a%@ dilcB is favofa hEdal Bér@&# L skinSefitig b {aﬂﬁdfs{aﬁ- hite
skin-refi gydng 1grgoent |sa?1vg SKI n- whi %g?lgl ngayﬁﬁt V\A‘lhlllgcshnl S d?l%{aed by whitening

100- 10, 000- folds in bath water when in use. In this case, bath water is
repkasceabbﬁm'etwm eansing liquid, astringent and noisture liquid. 5
Exanple B-13 MIky lotion One half part by wei ght of pol yoxyethyl ene
behenyl eChsmetic dregart by wei ght of pol yoxyethyl ene sorbitol 10 tetraol eate,
1 part by weight of oil-sol ubl e glyceryl nonostearate, 0.5 parts by wei ght
of pyruvic dodartdbp weighttof pelyoxyethylime MO'W%I%MIW wpighiagf tselomuliying t

of avo@adglyesrine monogigarate, 2, Pasle by (Weigllf of am aglu aneridip payslay phigined diy the metlpdids
the net hoﬁxqmleEﬁ‘&n'bIF@“APVSWﬂﬁm %ﬁﬂ‘f“b F"P‘a% el aPﬁS‘ﬁrthWQﬁht ?f 8ieany} tioctapgie and an
anti sept i Sﬁﬂ{%ﬁ'@e Gg“‘lg% cq_ 53% ‘ff%&?a"??éﬁh@?a;"%gﬂd fha nbdise wes ?fﬂ‘:ﬁ
added wit i !

1, 3- butfgl el ??! tm '° ? og de%fv'“z:a'f B‘M?{) %91““15‘@?&7?@??9%8""

part s éﬂﬁ i blbSghn k. SR RARAC DA gmed
with an aglﬁ{eﬂﬂ am)un avor g a ent, rng

obt ai ned t %qve%eq syl pdbtiR Bf! b .mm.t,@ s.a lezsu.M érmr ShoRSD- elucose
hi gh- qual HsMue%LH?e Béuhé & WelSbridi fa el EbdnB! ib Supdik? M waﬁé?’ hiall Ao SR

20 EX38Pb&oribss] fosortadith,Cand r6AI HydoiRabid & VRl iME hedpb arB Qeay@to%asﬁseme

gl ycol nna@%ioggeﬂmv.ty%m@ﬁtttgh&yerml ght of Self- errul SI fying 25 gl ycerine
NONOSt ear at erhe &-gh@bsys hdieriaR i i§) Béonrhical sdpefior R Bidily RerpRatiadibl Pueuste it i9Rasay ned
by the neplaitedbs thy<f bipdhemital Drocddupstwhiordiya vetighde-teahsfériirgiUeneyripcis alidwbdn to abborpar t S
by Wei ght liquid aphtsinieg hdspdritin dagtheratite amaglucosyl amphanips.i at e anount of anti septic
wer e di4s s ol \Fedhermorel svedbundrthahigspdoiylin learalbe aligyedate chattlabaminorbasediniig sorseidatbniend h 2
parts by thisi fgtiitatesf the formaagion of eolyebsyl Degparidins atin, highe Paghentrasion. 1AIR- Wast fgund et il Ye ol
and 66 papm@cﬂﬁw olet gvctionf mixtup, the d-aluseyt he%Wl“s@N"éd’*’WQ'?ﬁ By Blowing ke teagtion
added wi t R Inpantssh il @ sa'ﬁmwnaewqwua\feﬁm rgesagenter ﬂgdagggcalenqrg@ghogff a-
stirring ﬂ'éic%ﬂth&’fpﬂ ‘teﬁeaa%t t| oned oduc The roduct i S favorab

as athl"@)h ‘é Yl%°€ "%[%TH? '?é " ’% ﬁg’ s e ?{lﬁgl ng

agen g@ g\x n,
agen t|o n or, pre y, uv n an noratlon-preve ng agen

wherein e ?oﬂﬁl %eve es Zb ::@é ﬂé? 6 foods, pharmaceutlcals for susoeptnve diseases, cosmetics

including skin-refining agent and skin-whitening agent, and plastics, as well as in a highly-safe, natural
s0 vitamin P-enriching agent.
Accordingly, the present invention is extremely significant in food, beverage, cosmetic, pharmaceutical
and plastic industries in view of the establishment of industrial-scale production and practical uses for a-
glycosy! hesperidin.

ss Claims

1. «-Glycosyl hesperidin wherein equimolar or more D-giucose residues are bound to hesperidin via the
a-bond.
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resi dues are bound to hesperidin via the a-bond, is superior in
water-solubility, substantially gmglaghgsFsfnd 35 odorless, free of
toxicity, and readily hydrolyzable in vivo into hesperidin and D glucose to
exhi bits the physiological activity inherent to hesperidin. The a-glycosyl
hesper i di The producbisenitablalfdriskis-taiaing agentaand sidrashitesingc ayemtewhichas Hitued bg 10 UE06E | t
i s easi foids jpr athueatetinhen oyuse. Iibthisclasarbatia vatpris meldcaable witke clednsingaliquid, astringent and
sacchar mdigiuredigyidf erri ng enzyne is allowed to act on a liquid containing
hesperidin together with an [err]-glucosyl saccharide. 40 Furt her nore,
we fdunEemeigtB-Tesper| din can be allowed to react at an increased initial
concentration and this facilitates the formati on of a-glycosyl hesperidin
at a hlgﬂﬂé@-ﬂﬁé’ﬁﬁatlon Al so vvas found that in the purlflcatlon of a
reaction rB

t he s ea%\%()%? e%{ % %tt%o?% r I :? qan ewr igo Egl)(e%%(y leneg:o%e
faﬂrgu 0||

by o 45
SI nce t éhdﬂ rn&gd&h rtxé.#w;\% aa riate ﬁ&ﬂ%@aﬂd%ﬁgﬁﬁ
exhi bi tﬁera dstived ba%a.m nYuis

| AR laRd ma%:uiah wab Ydded wﬁhi pheBy WhigH! 6FL-sodium

stabi | i fadtateHlpdib ¥§ weigRDK §3/butferd ﬂﬁgycfowo 1 iphrt by wéight Of ciRloXyviagiRlyRecdnd 5. RhrtsOW

col ord nNgy RQ§Hlof reliftdl viddr Cetillsified WiltDh hbrd®enizdp) RS WithVa, appropittyamdulit ot iSeridge Nt
and det gehtDarmitrhigsa-LYTsGiviag HoloBgineiRé taptished p@GRt. bever ages, tobaccos, feeds,

pet f oods The paduehizcariorabiytl usableods shighsaiplity sub-sdiesrérs siin-refinirgragbrit @sd sldrekmmmgg

ski n-r edgeni ng agent and skin-whitening agent, and plastics, as well as in a

hi ghl y-safe, natural 50 vitam n P-enriching agent. Accordi ngly, the
pres%tﬁiﬂ&ﬁ[&]ﬁon is extremely significant in food, beverage, cosnetic,

pharnaceutical and plastic industries in view of the establishnent of
i ndust rﬁzﬁmg‘j:ﬂ?ﬂ productlon and practical uses for a- glycosyl hesperidin.

55 : CQS hesperl din V\/nerel n eqw m)l ar or m)re D- gl ucose

resi duesl (IF’% pﬁ H%I wf"@ t ‘?5 l{?’fyﬁw ng; Qyepl,mo d d

pr Og I u elg f |u1?1‘ﬁa % Fﬁf’ 'é'l{:“’ﬁ ryT] ﬁyg? "V\/n Ch

Is di Q‘e a i |s olve in usu ner y yg%h xtu a ?’é

bat h ra dﬁd b WSl 13 .efeas ot i -
re ed w l le en zQ %&Qg ;gent and

poI yg,xy Hed #o y. WEI g po yoxyet hyI ene sorbitol

tetr &9& %?Hdﬁ‘ot id 1&vBrably bﬁaﬁt&%&'@t dg?.tquaw sEbrod &eaﬂ. Yekflrdtning RGN (2R sRA-S,
0 5 parisitellg ehtght of pyruvic aci 0.5 parts by wei ght of behenyl

al cohol , ks @esctibedlyaber, gheta-ghcosV RespsHAINf Ithe idveptidh! wHakein/ &julidlar 6f mér Daghigbssec OSY |
hesperi .dsnmeehteabdnmitdy;esﬁdﬁan Wattheo&tbond, B sapEpbran Aatsr-salubilitp, pbapiializ testele®anit s Of
Vi t apd nodorigsadfreendfi todqlty,i andweedily bydsalyzhble th Wwo ihte ctespeddin land) Dighucoseeto leghibits dhed t he
sol ut i ophysielegicetiahtivtyninheientiio pesperidimy wei ght of L-sodium |l actate, 5 parts by
‘wei ght of The 8-glvaesyl besperiginyie etonoically pametﬂo'bgndvmlgmommrercamab!e»ywwl ispesisitye r
and 85. Bogugeadle bysa bipghemishlpimcedire weerdimn a gacabaride-transiaring pzywel i gliewpdo act on a
horrogen'fqz'\ércmtﬂ@mah?sﬁﬁ"#iﬂ t‘%ﬂﬁ‘“&'p’b‘h@bmgh'ﬁ@ylasﬁﬁﬁhﬁtdeof flavoring agent, and ni xed
y strrij ﬁg"'leﬂ"%t“alf?ﬂﬁ'ﬂ thahkeseasld 'E’lcéfh%la'f yRcHig Feact & H‘é' Gﬁdé't'"al ‘?"?%%‘P'&Hldy
usabl e HE f%"?ﬁ“gﬁ" LPé'T‘?“P ok g H'Y%°c?¥' Fﬁeﬂ a‘s% fgb ceqeP 5(% éPH gl that in the
ski n- \Nh?lflg?ﬁl tlon lxtu Fanc be @g Wé nght
g?e[ ran% -sc pro u

of pol v sgz ﬁ% £ i et

eh.n? BB ttﬁa '&y ot @t
%A{&%é |I|ty, : E %\ y;a.iv ol éfriﬁ‘%ﬁ] 1
O

part byhoh: onl i taemfea kil el ol deg?.orgtlox%c agont
trioct ajfab&is2Bebertges? REHaEHE, ﬁ&& %Q@%Q&s PharRBdebi@id LbrC sudBdpfved HiSeusd meficsus ual
manner .haumaékinrrefmu@maeﬁtmad EkittnitoRindVAgenB 8 Gladtck,Naswdlodst i JJMgN‘Féa&hhatQEl

L- | agd | wradmirCenrifhingadgbst. by wei ght of 1, 3-butyl ene gl ycol and 66 parts by
wei ght of Aeekdingd theakasnt imentibes isfextanehi dighifidanh fogic biverage, costiibee) pharinkreatital
appr opr andtpasteTdustriesfin ¥idvauiothe Bgattishanstt, of nidst@bscale pramicttoy asd pratticalgisbsOfor a-

obt ai neglydobyd hespprtdironed pr oduct .

55 Claims

1. o-Glycosyl hesperidin wherein equimolar or more D-glucose residues are bound to hesperidin via the

a-bond.
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The product is favorably ‘'usable as a high-quality sunscreen cream
skin-refining agent and skin- \/\hiteg'j,agoag@]b, As descri bed above, the
a-gl ycosyl hesperidin of the invention, erel n equi nolar or nore D-glucose
residues are bound to hesperidin via the a-bond, is superior in.
wat er - sol ulal | THeya-glycusys hespéridialot dlaith a swiidh@segladeeyl BSsperiamor | ess, free of
toxicity, and readily hydrolyzable in vivo into hesperidin and D glucose to
exhi bits tlse Pphipsesslaomeraem «-ghebsylhesgeridin kenoming td daihd s@epiistign. The a- gl ycosyl
hesperidin i s eaetowingiacatdhgridetrprsiering caaytie dnact brya liqvidnaonteining hespdsidio tdgetheruwth ant
is e\:ﬂ | § pr oergloensy)isacchayidetolitroctgivepsybiiesparidoicdddir e wherein a
sacciar i de- t r angdceyeringhje erglygase hpsperidin. owed to act on a |iquid containing
hesperidin together with an a-glucosyl saccharide. 40 ~ Furthernore, we
f ound t hat 4e acgs Pt elaim 3, whesgin o Fagoveing SR CPMRISesin | ncr eased i niti al |
concentrati on aRfuiying e fiqyid;by;allowing & tp pontactyfith g magiqpqsgus sydnelicigsitadesper i di n
at a hi g con@ENPIGMesroveRpiBseRiEns ound that in the purification of a
reaction Mt yyod 0Cerioh YO HRMn NEORSh b Aakfind Srdyis &' oot oBll Ui e
e reacti o gwns ) or Q0 elastd E8 S 708 dsbrtanoddih Gichelineibses Bc 214 i
render the |afge- Ion a- gl'ycosy esp rrd y.
S

T30 I'n very eas
Since thg a-glyco fggpéri zi n thus obtained is characterized in that it

exhi bi t's “a g5 aieratedsQr bibith-d) whkoiny Gilinia Bntiis a 1baét 0.0d5%Af % BspeddiANC e,
stability and physiological activity, it is favorably usable as a yell ow
col oring agenthe podesH sl Eldmta, whbraiRishit Zeglucod)l Saceratide/i8.a i Yoledidd- Fdas Mb Rpdiib
and det er i or aédn€igting bEpaRialstaidh hadroidatel Rubfle@ Eiarch, YBNitized §tsrch, bARBS thedesre s,
pet\.foods, pharnaceuticals for susceptive di seases, cosnetics including
ski n-r ef i nisngTeg@odessaofctiaBk B, whatvint the) comgentrgtion tof salthelgipdosyd isaccharidaris 0450Hold dighat a
hi ghl y-saf e, thartthataf hesperidiwi t am n P-enrichi ng agent. Accordingly, the
present invention is extrenely significant in food, beverage, cosnetic,
phar maceut i% aFhepresess| oh glaime3, wherkisaid ligwid jsrin guseapsient: t he est abl i shment of

i ndustri®l -scal e producti on and practical uses for a- glycosyl hesperidin.
55 C ai ns 19 The Rpcoesd glpimifi- whassin 2pidiai s sqi®bui nol ar or nore D- gl ucose

i d d to hesperidin via the a-bond.  EP 0 402 049 Bl 2. Th
2 3l yoosyl TeBmareatspt BamCRcyen s ol dpecproneupen b ety o

process to prepare a- cosyl hesperidin cording.tq.claim. i.Si ng:
C1 o g o O SR8, T S Sk A 9h8 by Bl of BB A
hesperidin togethef Wwith an 6 [err]-glucosyl saccharide to form

a-gl ycosyl (BegRrih b%s&%m@%iéh%%ﬁé’&-ﬁl&owﬁesﬁérﬂin%&ﬁiﬂg \@amaridin. 4. The
process of claim 3, erein the recovering step conprises: purifying the
liquid by a3l RWbddod bevbrags aitbmb 19 dialin A3 TRRGGH Q4i® Uplyeddyt RE¥pbridin’ BSdnNa-giadbdyl 10
recovering t hgdsgdraih- 9l ycosyl hesperidin. 5. The process of claim 3, wherein
sai d saccharide-transferring enzyne is a nmenber selected fromthe group
consi st i ng 16f A doog| i Weraa Recotdirig 13 .climl 13, Gyhereinysaldaiglycosytl @espbridin is obtainable by the

gl usanot r ansf poaseofcB® 2. 4. 1. 19), and [err]-anylase (EC 3.2.1.1). 15 6. The
process ©f claim3, wherein said liquid contains at |east 0.005 wv %
hesperi di n.16.7A fopth er hevesageaccardingdé elpinm 13, whigh@ddiionally gpnteing vidmie6sy| sacchari de
is a menber _selected fromthe group consisting of Eart_i al starch

hydr ol ysat d7- fiphaiepgeulisalsier-sueqeptive diseases, whihicaptaing dqgetnel yith & pharmaceyticaly-aceapfable g
The process ofamer & grplgcosylhesperidin aeepuding p elaipy 1 agitheptfective agrpdient o1 ucosyl

harifle jis_0.5-50-fol d hjgh h h i eridin. 9. The
of ol m 3 ARl o Sah - st e egheft) BiPoRgh sodhcombespginl o
laim 3, . . Tauid Qs ey . . . 0
Chor 2 SN Pl bbb e ol il 20t e B3R5 2 Sl
12. Thedpgrocess of claim 10, wherein said |iquid obtainable by dissolving
[

hesperi di n 2§t TR phanséduticaFot RiaIm 17, which additionally contains vitamin C. '

21. A cosmetic which contains as the effective ingredient an a-glycosyl hesperidin according to claim 1.
s5 22. The cosmetic of claim 21, wherein said a-glycosyl hesperidin is a-glucosyl hesperidin.

23. The cosmetic of claim 21, wherein said «-glycosyl hesperidin is obtainable by the process of claim 3.

-
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exceeding 7.0. 13. A food or beverage whi ch contains [err]-glycosyl

h'esperi din according to claim 1. 3@2 od or beverage according to
claim 13, wherein saidferr]-gl ycosy? esperl d| nis an [err]-glucosyl
hesperidin. 15. A food or bever age according to claim13, wherein said
[err] - gl yeqswb chsamhesticiinn21, whielddaricral cntiis ditBdiniel ocess of claim 3. 40 16. A
food or beverage according to claim 13, which additionally contains vitamn
C. 17. A paentamspeilchecal for susceptive di seases, which contains together

wi th a pharmaceutical l y-acceptable carrier an a-glycosyl hesperidin

accor ding 14 o-Glycosythespesiding inewelchbmcliiey aliej aginduhg efpuimols® odr rMehe DoBlugopaesteLian cal
of c¥& m 17, HWF"EBPPUQ%"GI"&—QI ycosyl hesperidin is a-glucosyl hesperidin.
19. The phar maceutical of claim 17, wherein said a-glycosyl hesperidinis
obt ai nabl & WGW%V"I?F%@%“MA“%H"&PHﬁ‘?“’hﬁﬁ'%mumhﬁﬂﬂi@ﬂﬁ%eut ical of claim

17, \/\h|1éhls1ad\g|t|onzg I c"unta ns_ Vi tam cosrretlc whi ch cont ai ns as
the ef fécthiv o ]

22. The cosrred?ﬁg}a‘?'gﬁs%ﬂ Wﬁ:&" F glgﬁ'; W ﬁ?l%ﬁkﬂ ﬂgspe"d'"
[err] gl ucos "saé'%'E gﬂﬁ: ecd%g? m HierPedin S0 Y ai d
[err]-gl ycosyl "hesperi |s o RAI Nabl e by the process of claim 3. EP O
402 049, B} %ﬁah‘m% b £ e \Gaw f OmAgldi tional Iy contains
vitamn C ﬂa. swﬁ;{éﬁsﬁé&é I:déin gleym %'ﬁaeadofsssﬁ synfhet¥Bhen R WP Rbntdkt ©
a- Bi ndung q Bladra a; QRter  Meh G ucosereste an Hesperidin gebunden sind.

2. a-dycosy hg&nﬁ{ehdégh-ag&gymgﬁdaa.h@h 1, welches ein a-Qd ucosyl hesperidin
ist. -0 3. Verfahren zur Herstellung von a-d ycosyl hesperi din nach Anspruch
1, WA 26'Sendleritirei\hdck eANSHEGEB, RbbBE BasS8acehetibbrkdgeride r B@AN A8 dan Byuppe at «Li Ne
FI ~ssi gkei t ,Glvmeéiddse (E& S32r20)]i Cyclbmsiatexeinglintabotrensfoedse as@ammylusca&e&mrasd (EC
enthilt, um%ﬂ)y@myishesperl din zu bilden; und Gew nnen des

a~GchosyI hesperidins. is 4. Verfahren nach Anspruch 3, wobei der

Gewi nnung$§s cfertatiren naelt Arseruchide wptehdie Fliesigke reindostensd),005 Gaw Yol testespariin eathdite m
makr opd¥f dsen synthetischen Harz in Kontakt gebracht wird; und Gew nnen des
a-d ycosyF-he‘éeHﬂﬁ?"dPaﬁ% Ansprych 8, wobeirdag, prGlusosylsaashanl aps des (Gruppe s, BHirkefeilgydrolysat,
Sacchari d- Oyetfipssigipciiirke. psiatipigiprin Strkroynd Gegisphen daven gewdhit ist osi dase (EC

et 5 7 TR B LR o A L
Fl | SSI ?<e|t 52 0esR "5'3605 Gew. Nol . -% Hesperidin enthalt. 25 7. Verfahren

nach Ansp ej G uppe von
St ar ket ei c‘%dgvey\g% ver éjggleﬂﬁgélg %ﬁﬁﬁpgﬁsﬁgﬁ%nﬂ?{erte St ~rke und .
Geni SChen1&%ﬂ£ﬁr&%mAJsprh&t3 w§oel M@Flﬁéﬁkéﬁﬁ% [%gébav%ﬁﬁﬁf%h 3, wobel die

Konzentg ation des a-d ucosylsaccharids 6her als 30 j ene des
Hesperi di #f VefthiwenSnacl/@hdpridh 0, w6 Nt ABRIgkditauth AVIRBA veH ResbériamSdutthSErlvirnbh
Suspensi on \gphice@t. 10. Verfahren nach anpruch 3, wobei die Flassigkeit In
Losung vorliegt. 35 11. Verfahren nach Anspruch 10, wobel die Fl Ussigkeit
dur s Auf 12 sveriahvanimatie Apsprucia 10) vebbisi ciie Elssigkeitedorct rAnfidsbrn vanhHespdridin1oai eivéedt Blidiiy en
nach Amspr uchheh®H Uhertyd erghittieh fet.| ssi gkei t durch Aufl 6sen von Hesperi di n bei

ei nem al kal i - 40 schen pH aber 7,0 erhttlich ist.
13. Nahrungsmittel oder Getrénk, welches a-Glycosylhespendm gomés Anspruch 1 enthéilt

14. Nahrungsmittel oder Geirfink gem&R Anspruch 13, wobei das a-Glycosylhesperidin ein a-Glucosthe-'
45 speridin ist.

15. Nahrungsmittel oder Getréink gem#B Anspruch 13, wobei das a-Glycosylhesperidin mit dem Verfahren
von Anspruch 3 erhéltlich ist.

s0 16. Nahrungsmittel oder Getrénk g_emﬁs Anspruch 13, welches zusétzlich Vitamin C enth&it.

17. Pharmazeutikum flir darauf ansprechende Krankheiten, welches ein a-Glycosylhesperidin gem#B An-
spruch 1 als den wirksamen Inhalisstoff zusammen mit einem pharmazeutisch akzeptablen Triger
enthilt.

85
18. Pharmazeutikum von Anspruch 17, wobei das a-Glycosylhesperidin «-Glucosylhesperidin ist.
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13. Nahrungsnittel oder Getrank, welches a-d ycosyl hesperidin gemAB
Anspruch 1 enthalt. 14. Nahrungsm tggh 488849 B8t r ank gemaB Anspruch 13,

wobel das a-d ycosyl hesperidin ein a-d ucosyl he- 45 speridin ist. 15.
Nahrungsm ttel oder Getr~nk gemaB Anspruch 13, wobel das

a- 3 ycosyl HespPrednatsutikum vonchasprivdh 7 asvbe nias/©Glydasgipaspaidin 3nitedelveVerfhtirgrivon Ahsprisin 3
16. Nahr ungsnerhdtii¢h igder Getr~nk genB Anspruch 13, wel ches zusgtzlich
Vitamin Centhlt. 17. Pharmazeuti kum fU darauf ansprechende i Krankheiten,
wel ches ei R0aPEmazediynm vonfasargch 17.gwlehes zugftzlichfitemin Crenthfls den wi r ksamen

| nhal tsséof f zusammen nmit el nem pharmazeuti sch akzeptabl en Trager enthalt.
55 187 Phardtafeetlimnveihes A pclycesyiesperigi, gamad Anspruchy 1 @lssdanwidamen dphyltsstoft
a- d ucosyl hesmtdi n ist. EP 0402049 Bl 19. Pharnazouti kum von Anspruch
17, wobei s, a-d ycosyl hesperidin mt dem Verfahren von Anspruch 3

erh~ltl i% h Fefosms ."‘ﬁ!ﬁﬁ"??ﬁ%'g'lé‘r i %ﬁ'eg\’r?g%%ﬁs@ﬁ" el weetheseron & 11 i ch
Vitam n t . ) [ i o a- Q. | g B
anspr uch 121 K& teguig@ o AR BB S BERRlltn J GT VLAFBR S HigoiF S
Anspruch 21, wobe as a-3dycosyl hesperidin a-d ucosyl hesperidin ist. 10
29. Kosmet iJfUdshikuMer Atsplacrid, wikHas busktaizh ndsdiy € omelthesperidin mt dem
Verfahreg von Anspruch 3 erhiltlich ist. 24. Kosneti kum von Anspruch 21,

wol ches zuSwbardicationd tamin C enthalt. 15 Revendl catlons 1. Hesperidi ne

a-gl ycosylique dans | aquelle des residus de D-glucose au noins equi nol aires
sont 11is a.| Héspérpime iachilyoasyliua dars ldquélie 338 réaidus2dd Rgluddes peimbinls éyimolaires sont liés 4
a- gl ycosyl i qutheghéridime viede tatsdh eat i on 1, qui est une hosperi di ne

a- glucosyl i que. 3. Procdd pour prdparer une hesperidine a-glycosylique

sol on | a r &vetetpdiding eglytosylswerpale revendication 4 cqui et un hespéridineocgivnosyliaust r ansf er ase
sur un liquide contenant de |'hesperidine ainsi qu' un sacchari- 25 de
a- gl ucosy! i3guBropigé pour BréR%er une kespiiidin riotipasidiaue spfop dayeyendietien 1. cespportant : _
recuperation de 'fotihdynespesharide-frangidrase o yn fiqyige cortenanbds Ehagesrigipe pinsi qu'un sacchari-
revendi ¢t i ondex-g! QyeRRUIprmer ua e cglycoruliqye; #n conporte: |a
purification dufd aten OR Mespardipg alvcosyideont act avec une-rdsine

synt hdti qu cr reuseo:. et s «<la rdecup~ration de |' hesperidine
o5l yoosy! tueoadt LRl St ekt MR Gl o Tl
sacchar |sge-tran§j,g£é@§,gt. ﬁ?& v pﬁﬁ" [5i ‘% Ihl?el_ parm Te g?'oup constitua par

| " a- gl ucosi dase ( T 5‘3’? a oyt omalt odextri ne- gl ucanotransferase (EC
2.4.1.19) @t prodaé By ladsvendidafion, dant iohliel 1adf cchBid8HBARrAE odt An MBMBB Chdidt barle 3,
dans | oquel | gdigs tdnStitiédBarCRAbcBEMase YEETR.AH5208) . 18 AUk hektrif-§lRaRitansfbrdis - (EC -

Procedd de | az.4.eys)BeiSanylagsyES.3.24ams | equel |edit saccharide a-glucosylique
est un rgnbre choisi parm. | e groupe constitue par |'hydrolysat partiel

d' am don, Ie. apProckaé dé iaqeve@ididation!3, adis bouel Bdit IRjuide tanBeneéu et 050089 pdsiv d'haspéridipe.s .
& Proced6 de |la revendication 3, dans |lequel |a concentration dudit
sacchar i de 7a- Brocédé gy lai revaadication J) déns Seqbd) ledid sascharigecr-glengswique esteun| rgentbee choisi parmi

| ' hiespdr i di nele gidipe Sonsfipd perdydielysat partie) aifarhidonit llamisdos liquéfida I'amhidepu eélatiniedi et leurs

| i qui de 4¢st emélangepensi on. 10. Proodd4 de |a revendication 3, dans | oquel
ledit liquide est en solution. 11. Proc6de de |a revendi cation 10, dans

o la.re jcation 3, ac i udit.s ayide lique_est 0.5 &
| oquel on ﬂougo g?g?sué g Zrurg’gégﬁz"dg I?hﬁéy;?:;ﬁhf‘ prrceiliqn dugihsagenatide psglucgsylign
| 4 9. Procédé de la revendication 3, dans lequsl ledit liquide est en suspension.

10. Procédé de la revendication 3, dans lequel ledit liquide est en solution.

11. Procédé de la revendication 10, dans lequel on peut obtenir ledit liquide par dissolution de I'hespéridi-
50 ne en chauffant.

12. Procédé de la revendication 10, dans lequel on peut obtenir ledit liquide par dissolution de I
hespéridine & un pH alcalin excédant 7.0.

56 13. Aliment ou boisson, qui contient I'hespéridine a-glycosylique selon la revendication 1.

14. Aliment ou boisson selon la revendication 13, oll ladite hespéridine a-glycosylique est une hespéridine

a-glucosylique.
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50 no on chauffant. 12. Procdde de |a revendication 10, dans |oquol on
pout obtenir ledit |iquide par di sgopupsespgf 1 hesperidine & un pH
alcalln exc6dant 7,0. 55 13. Alinent ou boisson, qui contient

" hesperi di ne a-gl ycosyl ique solon |la revendication 1. 14. Alinment ou
boi sson sab.oAlimeat quchoizsuli selai laoeveddicatian13] cidiadite hixspéiitineiochlyzasybiqug lestaéstisebie parcle e St
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