-.1- DESCRI PTI ON QUERCETI N GLYCGCSI DE COVPOSI TI ON AND METHOD OF PREPARI NG
THE SAME 5 TECHNI CAL FI ELD The present invention relates to novel
conpositions . conprising a mxture of isoquercitrin and a-glycosyl
isoquercitrin (hereinafter generally referred to as "quercetin 10

gl ycosides"), widely used in the fields oflfood products, cosnetic
materials, etc., as antioxidants, anti-fading agents, flavor-change
inhibitors, etc. The present inventi dPEXIEIFTieNates to net hods for
preparing the conpositions. The conpositions of the present invention are
significant in orally adm nistered in 15 vivo absorbability and
anti-oxidative activity, éW@Rﬁéﬁéﬁ GRY@IEDabLOMPRAI MNa&Nant | oxi dant s for
the |iving body. BACKGROUND ART- Iy o] nown that oxidative
stress 20 induced by reactlve oxygen s%%ﬁmgﬁ&;ﬁﬁ% g%%éradicals causes
various @i seases including lifestyle-related diseases. It is a fact that

oxygen is a quintessential nolecul [ _produci ng energy to sustain life,
whi | e excessive oxygen transforns t lﬁéﬁeﬁggﬁgeactlve oxygen and damages

the living body. ReacTh¥e paxyged 25veREEbAS reNakbgde tHPREAXI dec@Bbdtions
radi cal s (02), hydrogen peroxi de (H202), OH radicals (-OH) and single
oxygen (102F0m§%é$%@% ol eddPEHTEpecPs, éseuuendivirdy or gaRi snE-akerosyl

i nherently agbguéﬁclﬂrl%vemex@s,hgmye gtyn%%ﬁfg;sr%%eﬁfgd b¥or%.1%,ct*\ ABHGEN
speci es for which vitamn E and anti™-oxi dase are responsi bl e. wever, 30

when t hE0 abpllvegsidesdet endidghy nstsaski dat i ¥hedi Etelihr s dfs fgg@pr@mwt@ue
to factors such-as- agh te., wh f ct Xyge
species is gene?ai%d tﬂgﬁhﬁ&deed§£Vheggn%%ﬁ?ggyﬁ%p 3 £§§%:ée erd %ﬁtﬁét
due to fact §isvsucthawe nhkhsetomyerticse, Thst p@ssen’etmv;ertthenr ehed | e aeggen
e £ | MG nBERods ESI! oHOIRARY She LA IBIT ML CES 1B o
the present invention are SLgnlflcant in orally administered in

15 vivo absorbability and anti-oxidative activity, and hence

preferably usable as antioxidants for the living body.

BACKGROUND ART

Lately, it has become known that oxidative stress

20  induced by reactive bxygen species and free radicals causes
various diseases including lifestyle—related diseases. It is a fact
that oxygen is a quintessential molecular for producing energy to
sustain life, while excessive oxygeh transforms to extremely
‘reactive oxygen and damages the living body. Reactive oxygen

25 species include superoxide anion radicals (0 ), hydrogen
peroxide (H;02), OH radicals (-OH) and single oxygen (0,), excited
molecular species, étc., Living organisms are inherently able to
prevent oxidative disorders caused by reactive oxygen species,

for which vitamin E and anti-oxidase are responsible. However,

36 when the ability to defend against oxidative disorders 1is
suppressed due to factors such as aging, etc., or when an amount

~of reactive oxygen species 1is generated that exceeds the amount
the body can defend -against due to factors such as intense
exercise, stress, etc.,.the reactive oxygen species, which are

35 left unmediated, oxidize target molecules. As a result, living



conponents are damaged, and aging is induced. Consequently, it is thought
to be inportant to efficiently take anti-oxidative substances, which

nmedi ate reactive oxygen species and free radicals, and defend against 5
oxi dative stress when considering the prevention and treatnent of various
di seases. In particular, since oxidative-disorders can presumably be
controlled and nediated nore efficiently by aggressively increasing intake

of def ensi v&WBERSRT S MiConpBAERAts ANy &igASE bi HEUPE-di sorders fromfood, a
wide variety of food &@nsegpanents Wi hianticguifative ebfectg are drawing
much attention. Flavonoids are contained in everyday food in many

di fferent f&kdcignelar etkbown andinayedativeng swedtamdedat i wihichet i nddiiads.
However, fl awqpei i nti-axjidative pert; have | o Ly, .
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ravonoi s (RGSESr s Alseabd oantth, PAIINGRR: * ReBes BaifH hy 1 OF Staiisice can
absor babi | i pyefaesbl Patient doausRitdl) andfurhdiatedt wereeperfesidiialy by

a-glycosyl 20 rutin abtai ned bg the glucose transfer to rutin contained in
buckwheat , EPETCSHRERorE G RAFSNEdIabRET babi 548 CTRpACEHRI TR CPTRGTIPNES e

Pat ent documgain2t apdifNen-Rat @NEoAReWeNorl) Fodier et Be ( Q44 68L1 BF  food
3,3 ,4",5,7-pent ahydroxyfl avone), aglycone of rutin, is known to have -

versatit@ pRYEPERYLY SUch astizgxilaitislerTantts Ajg sly@ nanduaht ataiifdshon
effects, a vasodilati pgaghi®icls 80LI GAGLARGEN G, ACkLYLAYy g LD many
addition to strong anti-oxidative activities (see Non-patent document %);
Even for tRiEfeiRcefprrsit and rasppor kedwn hab duestecestromyd yeosidesidative
(Quercetin-4! - ucosi d an- 3.4 - (3.0 gl ucosi de) 30 abundant
i n onions héggiiﬁ%%ég’ agéggﬁgﬁgli%%ﬁ%%§%a%oﬁ?ﬁgt%%¥l g%%%%%ﬂ%33§FOpeg%les
Simlarly, hevésleeporaldd tavatinisoqued cid rvivo abserbihi bl osel i srddisndet 0

t he thi pasition ,of quercetin rcetin-3-(3-Dqgl ucoside), has _ higher
absorbéggliﬁéktﬁgﬁd dﬂ%?%g¥i ®a Qﬁ%ﬁ?n:T¥§§l n- Mt T t 29§ . t38¢
| soquer ci tr radisalas siutbstiange deapting bhgherex vivo effectiveness. A method

then proposed 1is to bind glucose to flavonoids (hesperidin,
diosmin, naringin, nechesperidin) to enhance absorbability (see
Patent document 1). Further, it 1is reported that o—-glycosyl
20 rutin obtained by the glucose transfer to rutin contained in
buckwheat, etc., has more improved  absorbability compared with
rutin (see Patent document 2 and Non-patent document 1).
Quercetin (Quercetiﬁ: 3,37,47,5,7-pentahydroxyflavone),
aglycone of rutin, is known to have versatile physiology such as
25 platelet anti-aggregant and anti-adhesion effects, a vasodilating
effect, anticarcinogenic activity, etc., in addition to strong
anti-oxidative activities (see Non—patent document 2). Even for
this quercetin, it 1s reported that quercetin glycosides
(Quercetin-4' -ff-D-glucoside and Quercetin-3, 4" -f~-D-glucoside)
30 abundant in onions have higher absorbability (see Non-patent
document 3). Similarly, it 4is reported that isoquercitrin,
wherein glucose 1is bound to the third position of quercetin
(Quercetin-3-p-D-glucoside), has higher absorbability than
guercetin and rutin (see Non-patent document 4).

35 Isogquercitrin is a substance having higher



-.3- absorbability than quercetin and rutin as nentioned above. However,
due to its water-insolubility, it poses a problemas being only of limted
use i n water-based conpositions such as food, beverages, etc. To solve
this problem a method is proposed 5 to prepare a-glycosyl isoquercitrin by
transferring a glucose residue of a subst3rate to a glucose residue site of
isoquercitrin, wusing a glycosyltransferase (see Patent docunent 3). The
thus prepar&gosbgbikidsy| thepqueareraetiim mandt arwein hepr opotipeed ofabove.
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of the present Invention 1is hence ance
as antioxidants (food additives) from San-Ei Gen F.F.I., INC.

Patent document 1: Unexamined Japanese Patent Publication No.
15 - 2000-78956
Patent documentl 2: Unexamined Japanese Patent Publication No.
2004~-59522
Patent document 3: Unexamined Japanese Patent Publication No.
1989-213293
20 Non-patent document 1: Shimoi K. et al., J. Agric. Food Chem., 51,
2785-2789, 2003 a
Non-patent document 2: Middlton EJ. et al., Pharmaccl. Rev., 52,
673-751, 2000
Non-patent document 3: Hollman PC. et al. Arch Toxicol Suppl., 20,
25 237-248, 1998 | |
Non-patent document 4: Morand C. et al., Free Rad Res., 33, 667-
676, 2000

DISCLOSURE OF THE INVENTION
30 PROBLEMS TO BE SOLVED BY THE INVENTION

As menticned above, the enhancement of orally
administered in vivo absorbability by glycosidation is evident in
many flavonoids; however, their effects cannot yet be said to be
sufficient.

35 An cobject of the present invention is hence to enhance



grally admnistered in vivo absorbability of quercetin glycosides such as
isoquercitrin and a-glycosyl isoquercitrin, kinds of flavonoids. Mire
specifically, the object of the present invention is to provide a novel
conposition conprising a mxture 5 of quercetin glycosides with inproved
orally adm nistered in vivo absorbability- Anot her object of the present
invention is to provide a nethod for preparing the novel conposition. A
further objOéf@ELlﬁf a@h@i;ﬂt@@@dt ihnvémiabsdﬁbabd;lTpt:@vqnﬂeqta%mmtliodglmosides
enhanci ng the |y .adm ni stered in_ vivo absor abi | i 10 qu ti n -

gl ycosi de comp sf%l d?o%eﬁ%l?ﬁldne?ngor%%lé(ﬁ ) tHaSthH%rC&Bﬁ%ntﬁ §
enzymati cal [flavodofded i sdquer cepecifi dMEANS FOR S@ABANE THE P%L%s’éhﬁ
present inventor conducted ext.ensi ve studies to .15 solve.the above

pr obl em andanSBﬁdo? hht , “UEPERdi Ny oA RE ROTRRFI Ei GITPSLE BT dEEUEs)
bi ndi ng $0 tdfe gaspost i C@ly@bs@dgb URDSIE inesivddeopdl DpeiEaiBtgkygosi daso
(&) represe%ted by the followng formula: [Fornula 1] OH HO O\ / OH

O G c- (G c) RPACTEEP 1B tiher el r%%}%@;en@% 5hg| PEESETFedNYEEEIGMALIA it O
or a pos'tg%%vhﬂéeﬂeﬁeﬁﬁo@-errﬂ%@%@rlhérgh@rﬁb§gffé%ﬁﬂB%%%lbﬂ Orﬁjfﬁ&ther
adm ni stered in vivo 25 absorbability of quercetin glycosi des (Gn) More
“speci fical | ghiert xtafr eShof nrgecabovidriensdonr dit r fa erdide themetihber fofr
gl ucose ) |y, I t.rjn
ahorein. the haner 61 UFucsEertye abar AP gl YRR ASRARE N Dot
and G7)1l@er quexaﬁtned;lf}@osgdal tympek ticsise tedoe nhidher Imphsed biadi thaty olfy
partially cql n raction ndant &8 or HA. As a
result, t he%| hg(%}]% ocg%als%% s?n% (I)nl?ﬁldfl%ﬁt% OfleFﬁg%ﬁ‘ll% ures containing
abundant &3 had the highest or al | y adm nistered in vivo absorbability,

. e. r of
I.e., as the numper o MEANS FOR SOLVING THE PROBLEMS

The present inventors conducted extensive studies to
15 solve the above problem, and found that, depending on the number
of glucose residues (n) binding to the wa-position of a glucose
residue of quercetin glycosides (Gn) represented by the following

. formula: |

[Formula 1]

20
wherein Glc represents a glucose residue; and n is 0 or a
positive integer of 1 or more,
there are differences in orally administered in vivo
25 absorbability of quercetin glycosides (Gn). More specifically,

mixtures of the above isoquercitrin wherein the number of glucose
residues (n) is 0 (GO) and the above a—glycosyi isoquercitrin
wherein the number of glucose residues (n) ranges from 1 to 7 (GI1,
G2,., and G7) were examined for orally administered in vivo
30 absorbability by partially collecting fractioné abundant in GO,

Gl, G2, G3 or G4. As a result, the inventors surprisingly found



gl ucose residues (n) increases froml, 2 to 3, the higher the orally
adm ni stered in vivo absorbability becane, and the orally 5 admnistered in
vivo absorbability di m nishes when the nunber of glucose residues (n) is
4. The present inventors continued further studies, and found that orally
adm nistered in vivo absorbability can be5-i nproved by decreasing the
content (i.e. proportion) of a 10 glycosyl isoquercitrin wherein the nunber
of gl ucose résitdiFas axtures 4contamriag( @nrdyny A hadi kher bigiesfuermedilim
gl ycosi des, a%gniggﬁecﬁr %Inl yv%’%” erSsto?Eggiiﬂ ,! Vq_)._%l?sorggb'tlh'et Yl gﬂ']r tof}_er
enhanced by reducing the content (1.°€. proportion)y of Tsoquercitrin
wherei n t he glugbee cotsjliuensén) esndueessesn)fnam 01,152 ( 689) 3,n thembdiighee dhe

quercetin glycosides. . Furthermre, .the resent. .inventors verjfied that
conposi tions Fﬁi%tﬁé@%ﬁ%ﬁte%ﬁkfﬁbﬁﬁﬁogF?@ﬁgf é&ftgb%Fgﬁﬂ?hga élﬁ?@é”ﬁﬁﬂ&ht
of the abovedaingtyensylin seiqueraisorbabitiareidisdine sAepbRheOf tiH UCOERTr of

residues (n) . ranges froml1l to 3 (Gl to G3), and a small anount of
a- gl ycosyl FBUFLBGUERTidISEn (Rhet®itr the nunber of gl ucose residues is 4 or

nore (G(4<)) and/or irgeqyREeEhti InWBRIGHN BohSifudCOuhane highges, orald ¥
adm ni stered in vivo absorbability than conyentlpnallﬁ known enzymatically
modi fi ed i sdqUBfcithdtn, caatlhesdalekptieiad éRceViEnt apROVhaul ldili oxatlabieve

effects. 25. S i 's_al f hat,.such Ltlons - can be
conparativeﬁ%ﬁgggéfy%gadd§¥g§%§&%¥egéged8%§%¥%éaéﬁﬁé'aﬁ%g%ﬁgé%%%Fcéﬁiy%
modi fi etl0i s@dirersyl rigoqliesodbeini vhereigl ybeshdeher v hplampksasegsidues (n)
particularly w,th (3-anyl .and_that .the aboye uercetin, gl ycosi de
Ronposi t 1 ond*hévidhy Wteol {BrS) 8r 4Pl 7 3 hHRenPE GPETCPRIYI FhY SR grBab Pt y
can be i ndushetal byahlss-aguiodyteded Motre spiee fiadaldrpabt heétpr esentfurther
invention has.the .fo Iomﬁng}aspects

ion has. th . s., 35 1& ercetin -dycoside,
Conposi ti on B¢ 1y BX s R gf93%5|g8 E%ﬁbosﬁﬁrSn céﬁﬁ??§§hﬂ“% of
m xture. of igugueatitrigl waasides tepregeiiredbbygtiecd®! ke ags ol as 0
15 (G0) in a mixture of quercetin glycosides. Furthermore, the
present inventors verified that compositions (mixtures of
quercetin lecosides)'containing a large amount of the above o-
glycosyl isoquercitrin wherein the number of glucose residues (n)
ranges from 1 to 3 (Gl to G3), and a small amount of a-glycosyl
20  isoquercitrin wherein the number of glucose residues is 4 or more
(G(4=)) and/or isoquercitrin wherein n is 0 (GO0) have hicher
orally administered in vivo absorbability than conventionally
known enzymatically modified isoquercitrin, and hence exhibit
excellent in vivo antioxidative effects. |
25 The present inventors also found that such compositions
can be comparatively easily and stably prepared by treating an
enzymatically modified isoquercitrin (isoquercitrin glycoside)
with amylase, particularly with f-amylase, and that the above
quercetin glycoside ‘compositions having excellent orally
30 administered in wvivo absorbability can be industrizlly mass-
produced. |
| More specifically, the present invention has the

following aspects.

35 (1) Quercetin Glycoside Composition



[.Formula 2] OH HOO OH | | OGQGc-(Ac)n-H 5 OH O wherein A c represents
a glucose residue; and nis O or a positive integer of 1 or nore, the
quercetin glycoside conposition conpri.sing at least a 10 quercetin
glycoside in which nis 3, and satisfying the followng requirenment (a):
(a) the conposition conprises a mxture ofé-quercetin glycosides in which n
is 3, and in _which other n values my be 1 or 2, or 1 and 2, in a total
proportion ofl 30 f1 5T4RNBLER rﬁiﬁéosa@%{ G%@@ﬂﬁ@@l%@mmésgl R mmhrﬁ i 4
or noreinato r i ke

gl ycosi de conpos Fgﬁéggﬁ %;§%FSQB ere| etepbtgltﬂékgaggggg%agﬁg uercetln
gl ycosi des ilfoniitd 21 is 4 or nore is 10 mol % or Iess 20 (1-3) The
guercetin glycoside conposition of (1-1) or (1-2), wherein the total
proportion of quercetin glycosides in which n is 3, and in which other n
values may be 1 or 2, or 1 and 2, is 60®bl %or nore. (1-4) The quercetin
gl ycosi de conposition of (1-1) or (1 25 wherein the total proportion
of quercetin glycosi d&8\i ; afd in which other n val ues may
be 1 or 2, or 1 and 2, i , (1-5) The quercetin glycoside
conposition of any one O (1-4), further satisfying at |east one
of the followng 30 FGQUI' EMm@%%5{§) (b) the conposition contains
a quercetin glycoside in w 3 nis 01in 20 nol% or less, and (c) the
conposi tion conprises a nlxture of 2 types of quercetin glycosides, one in
which n is 2, and one in which

wherein Glc represents a glucose residue; and n is 0 or a

positive integer of 1 or more,
the quercetin glycoside composition comprising at least a
10 quercetin glycoside in which n is 3, and satisfying the following
requirement (a): |
(a) the composition comprises a mixture of quercetin
glycosides in which n is 3, and in which other n values
may be 1 or'2, or 1 and 2, in a total proportion of 50
15 mol% or more, and quercetin glycosides in which n is 4 ox
more in a total proportion of 15 mol% or less.
(1-2) The quercetin‘glycoside composition of (1-1), wherein the
total proportion of quercetin glycosides in which n is 4 or more
is 10 mol% or less., ‘ |
20 (1-3) The quercetin glycoside composition of (1-1} or (1-2),
wherein the total proportion of quercetin glycosides in which n
is 3, and in which other n values may be 1 or 2, or 1 and 2, is
60 mol% or more. |
(1-4) The quercetin glycoside composition of (i-1) or (1-2),
25 wherein the total proportion of quercetin glycosides in which n
is 3, and in which other n values may be 1 or 2, or 1 and 2, is
70 mol% oxr more.
(1-5) The quercetin glycoside composition of any one of (1-1) to
(1-4y, further sétisfying at least one of the following
30 requirements (b) and (c):

(b) the composition contains a quercetin glycoside in which



nis 3, and the total proportion thereof is 50 nol%or nore. 5 (1-6) The
quercetin glycoside conposition of any one of (1-1) to (1-5), further
satisfying the follow ng requirenent (d): (d) the conposition conprises a
m xture of quercetin glycosides in which nis 3, and in which other n
values may be 1 or 2, or 1 and 2, in the7otal proportion of 60 nol % or 10
nore, and a quercetin glycoside inwhich nis Oin 20 nol% or less. (1-7)
The quercetin gl¥ycbsi@ercgfposlt iawn leksangndne of (1-1) to (1-6), further

satisfying the f ow, ng e nt (e): .e) the conposition.copprises
m xture of quer CEH nv%gh%5 %@%dsslﬁgg’g i%\or\)}%lf:she)sn fs H&Xr{prjfg i%f)wgi ch'Bther™n
val ues may be laoer&tior glyandi@s, rortehent ethdkhprnoper 2| oandford® implvwwieh

nore, quercetin glycasides, | ich nis 4 or re in the total proportion
0F 30 ol o6 or 1 LSt aia “qkbr chtial Bophebk i TtaRPche ot $%0% ALIRT ot
or | ess.520 ((168) THBeqEEtaah F1gbys0sd deorgy¥Osbhi 80 8hy ade e Af-101+d)
to (1-7), fgr%ger satisfying the follow ng requirenent (f): (f) the
conposi ti on (¢onpr i SESheERELFEV B9 Shey pesleningrerserrhenyt yéBsi des, one in
which nis 1, onggjn ¥ Cledipoks$t Zon ANERNS d6d WA ChiB15e 3. 525 é&éé@eégﬁe
quercetin glycosi de conposition of any one of (1-1) to (1-8), pfepared by
treati ng an enzydefssdey Apdhiel nisdgberaid dion whiich afptrse. vglues0mathe
guercetin glycosi GRBOSLi on ny. 0 (o] .1-8 rLed_by
~ treating the enik%/é;rlrglti cal I’ylo%mgi ?r?&edza’ 30 ir%glgqfﬁg]g% tjl%ﬁo%%vﬁtgéna%rglé;@gl%gﬁ b
‘renovi nif i soquernede,i rercher efuegetdnr Hyyeemold ng ivddeghemnciitsr in ifr @M trod %
enzymatically nmo 'flieeS% isoquercitrin and treating the remains with
anyl ase. (1-11) € quércetin glycoside conposition of (1-9) or (1-10),
wher ei n t he (aAY) aBles | gudr3caitiyil g3gcodfde ScondkikEool Ff ogigtor2-df) A-flpodo

product COnE?lQJ[K%&é%%eguggg§%%§gﬁg %%gskgflowing requirement (e):
(e) the composition comprises a mixture of quercetin
15 glycosides in which n is 3, and in which other n values may
be 1 or 2, or 1 and 2, in the total proporticn of 70 mol% or
more, quercetin glycosides in which n is 4 or more in the
total proportion of 10 mol% or less, and a quercetin
glycoside in which n is 0 in 20 mol% or less.
20 (1-8) The quercetin glycoside composition of any one of (1-1) to
(1-7), further satisfying the following requirement (£):
(f) the composition comprises a mixture of 3 types of
gquercetin glycosides, cne in which n is 1, one in which n
is 2, and one in which n is 3. |
25 (1-92) The quercetin glycoside composition of any one of (1-1) to
{(1-8), prepared . by treating an  enzymatically modified
isoquercitrin with amylase.
(1-10) The quercetin glycoside composition of any one of (1-1) to
(1-8), prepared by treating the enzymatically modified
30 isoguercitrin with amylase and removing isoguercitrin therefrom, -
or by removing isoquercitrin from the enzymatically modified
isoquercitrin and treating the remains with amylase.
{(1-11) The gquercetin glycoside compoéition of (i-9) or (1-10),
wherein the amylase is P-amylase. ‘
35



conposition of any one of (1-1) to (1-11). 5 (3) A nethod for preparing
quercetin glycoside conpositions having a high orally adm nistered in vivo
absorbability. (3-1) A nethod for preparing the quercetin glycoside
conposition of (1-1) above having a higher orally adm nistered in vivo
absorbability than an enzymatical ly nodi figed i soquercitrin, the 10 nethod
conprising a step of reducing a proportion of quercetin glycosides
represent ed (129 Ebede:l:cbd)thg formula: [Formula 3] OH HO 0 OH

Odc- (G c)n 1 erein 3 c represents a_glucose resjdue, . and

an integer G6f 14 orA E%S,M]sop%%dut% &21p4RY) E%Spo%%ﬁe?%r e%}yfi%sjrﬁjtﬂ %
or less. (3cmpbeetbet had aefy (8 196 whanekp thelstep of reducing the 20
proportion of quercetin glycosides represented by the formula includes
treatment of the enzymatically nodified isoquercitrin wth anylase. (3-3)
The met hed Qqf3)(3a2)me iRy eirBrt ho-yarliage d;ée:_(c?et%i}" | 836 codide?) cIiSodBtNgd of
‘any one of g; 1) to (3-3), further conprisSing ep of redum ng a
proportion W@@q@e@%ﬂbﬁ rqrﬁllép@@%]émsé@rﬁyl ip h‘él‘fcblalb@@bﬂfh@biblrﬁml a: [Formul a
4] -9- OH 30 S S
resi due, an nllsngOQe?l%%-%fTEﬁ%ﬁr?gtgﬁgdt g%g%%ﬁ\g&t%%%gﬁér cgr{qri%éll(:é}m?1

gl ycosi de ©dnpédsiil ombetre( Trad)ingf uat Hﬁrgm@rrpor.allr},g adsiepstafredembni nogivo

|soquerCItr%gsggggﬁfifgyi%Hter thSnE%E 1cal&re%&bﬁ%légeisoquercitrin, the
10  method comprising a step of reducing a proportion of quercetin
glycosides represented by the following formula:

[Formula 3]

15
wherein Glc represents a glucose residue, and n is an
integer of 4 or more,
S0 as to make a total proportion thereof 15 mol% or less.
(3-2) The method of (3-1), wherein the step of reducing the
20 proportion of quercetin glycosides represented by the formula
includes treatment of the enzymétically' modified iscquercitrin -
with amylase. 7
(3-3} The method of (3-2), wherein the amylase is B-amylase.
(3-4) The method of any one of (3-1) to (3-3), further comprising
25 a step of reducing a proportion of isoquercitrin represented by
the following formula:

[Formula 4]




enzymatically nodified isoquercitrin with anylase. (4) A Method for
Enhancing orally adm nistered in vivo 10 absorbability (4-1) A nethod for
enhancing orally adm nistered in vivo absorbability of quercetin glycoside
conpositions, conprising, using an enzymatically nodified isoquercitrin as
a starting material, a step of reducing-&-proportion of quercetin

gl ycosides 15 represented by the followng formula: [Formula 5] OH HO O
OH Odo-(dc)n-H OH O wherein_d &L epresents a glucose residue, and, n
is an 20 integerof 4 or nore. R) The nethod of (4-1), wherein the step

of reducing the Hp @@ #et?'h gl ycosi des represented by the

formula includes t the enzymatically nodified isoquercitrin
with anyl ase. 25 (4 thod of (4-2), wherein the anylase is

(3-anyl ase. (4-4) They net hyod ob-cragicame of (4-1) to (4-3), further
conprising a step ofoy edgcing a proportion of isoquercitrin represented by
-10- the following fornmula: [Formula 6] OH HOO OH Odc-(Ac)n-H CHO 5
wherein G c represents a glucose residue, and nis 0. (4-5) The nethod of
(4-4), further cowaydisi BUcarshekfcs’ AMRYLAGke 2RYUBECI44d H hef ore and

after the step of treating the enzymatically nodified isoquercitrin with
anyl ase. (4-6) A nethod for enhancing orally adm nistered in vivo 10

- absorbabs 1T t4-6f qygkCetidinghyCoshde SRMRASIY ONthe CORRIIAINS:  glycoside

composition of (3-4), further comprising a step of removing

isoquercitrin before and after the step of treating the
enzymatically modified isoquercitrin with amylase. |
(4) A Method for 'Enhancing orally administered in vivo
10 absorbability ‘
{(4-1) A method for enhancing orally administered in vwvivo
absorbability of quercetin glycoside compositions, comprising,
'using an enzymatically modified isoquercitrin as a starting
material, a step of reducing a proportion of quercetin glycosides
15 represented by the following formula:

[Formula 5]

wherein Glc represents a glucose residue, and n 1is an
20 integer of 4 or more.
(4-2) The method of (4-1), whérein the step of reducing the
proportion of quercetin glycosides represented by the formula
includes treatment of the enzymatically modified isoquercitrin
with amylase.
25 (4-3} The method of (4-2), wherein the amylase is B-amylase.
(4-4) The method of any one of (4-1) to (4-3), further comprising

a step of reducing a proportion of isoquercitrin rep;esented by



preparing a conposition conprising a mxture of quercetin glycosides
represented by the followng fornmula: [Formula 7] OH HO O\ / OH |
OdG(dc)n-H OH O 15 wherein A c represents a glucose residue, and n is
O or a positive integer of 1 or nore, by treating an enzymatically

nodi fied isoquercitrin with anylase, thelgenposition satisfying the
followng requirenents 20 (i) and (ii): (i) the conposition conprises at

| east a queﬁ@@tfnlgMyU@Bﬁ@emulﬂ:mhich nis 3, and (ii) the conposition

conprises a %%%%HEE §] guercetin glycosides in which nis 3, and in which
5
nol % or nore, and quercetin glycosidés in which nis 4 or nore ina tota
proportion of 15 nol % or Iess (4-7) The nethod of (4-6), further
; ﬁ
1 the conposition conprises a m xture of
ich nis 3, and in which other n values may
, |
quercetin glycoside ig, whigch n is in a proportion of 20 nol % or |ess.
(4-8) The nethod of (4-6) or (4-7), further conprising a step of 10
requi rement (iv) 0 S xt of J ercetin
ol ycos 3%8 4 \Ahsfh%]fe\ﬁ)n E;'i‘g E%ﬁé)ééntt's q ﬁ? L#e %ﬁ%sﬁd%és%é o)

ot her n val es may be 1 or 2, or 1 and 2, in a total proportion of 50

conpri si ng prepant®ng.= (B i de conposition satisfying the

following requirerfe

quercetin 5 glycos 4

be 1 or 2, or 1 and myt’he Bqﬁgbmﬂqpportlon of 60 nol%or nore, and a

preparing a quercetin gl ycosi de conposition satisfying the follow ng
(4-5) The method of (4-4), further comprising a step of removing

isoquercitrin before and after the step of treating the

enzymatically modified isoquercitrin with amylase. |

(4-6) A method for enhancing orally administered in  wivo
10  absorbability of quercetin glycoside  compositions, comprising

preparing a composition comprising a mixture of quercetin

glycosides represented by the following formula:

[Formula 7]

15
wherein Glc represents a glucose residue, and n is 0 or a
pesitive integer of 1 or more,
by treating an enzymatically modified isoquercitrin with amylase,
the composition satisfying the following requirements
20 (1) and (ii):
{1) the compositicn comprises at least a quercetin glycoside
in which n is 3, and
(1i) the composition comprises a mixture of quercetin
glycosides in which n is 3, ahd in which other n wvalues may
25 be 1 or 2, or 1 and 2, in a total proportion of 50 mol$% or

‘more, and quercetin glycosides in which n is 4 or more in a

total proporticn of 15 moli$ or less.



he 1 or 2, or 1 and 2, in the total proportion of 70 nol % or 15 nore,
qguercetin glycosides in which nis 4 or nore in the total proportion of 10
nol % or | ess, and a quercetin glycoside in which nis 0 in 20 nol % or
less. (4-9) The nethod of any one of (4-6) to (4-8), further conprising a
step of preparing a quercetin glycoside €onposition satisfying 20 the
follow ng requirenent (v): (v) the conposition conprises a mxture of 2

t ypes of qdérﬂétlﬁhgly&ﬁémdesofoné4f© ) whiftirtheks Qomamnics iowe pnepﬁwxﬂg mis

3, and the t portion _t her eof nol % o

DESCRI PTI ON ‘%?%‘fﬁ% M&%sfz‘g%ur ecoiﬂpgﬁégéo? he S&F&ggﬂ?%ns%@fa t hg"llowmg
conponent s (weiquivarnérous(iqdercitrin gl ycosi de conpositions (nolar ratios (%
of 1QC and I QC glycos'd ( L-XB, 1QCHA, |1QC-&, and
"QC GB)) bt aitned By Tk ERI HSEHCAEE RRnEOBPT TR it IRATIFe 30 ndeTiean

i soquercigtrin (Pr e@@?@@éﬁbfﬁxﬂm&&) n Hguge Znshonsexperdimin al Fasdst s
indicating the orally admnistered in vivo absorbablllty of the GO

fraction, GL fracPRBnPecd PFacti®h, 1 G4 ractitorihead@ted pPraperteirroktaioted
in Preparation Ex I3 er e C I oWs
p ABRE Coul ddDenehent ?}%rc/e%[?lh?y/n%'%ﬁj DecLbiealhYi 3% i

AUC (Area under the curve) (0'to ate based on
the areas under the pIPREELIFN the’pPlmskn cgodeentrati on of

guer ceti n-gl,yc Fo canj a a q getin ich
t hese fractﬁgng hg%% eencgggfﬁf %gﬁ%glg%g?éd %hfécgag%féul xperfﬁ%ﬁﬁm
resul t sl@ ndipcepéning hea Sqworraldtynadwilpcsessied wmpasumabsosb*am:fymw ofthe
enzymati cal | nodi fied i.soquercjtrin (1QCG mx)), isoquercitrin ¢ 1-3)
fraction (|E%4&fﬂ?%5 ﬁ%qgéflﬂﬁ?t ngquer0|tr|n G 3-6) fraction (1QCE 3-6)

fraction), and isbguentict r compbEYidEX RRMbIESEs 2)a Hi:gures 38 afekrRlxtshow
ti me- dependent C%i%%ﬁ; in the plasma 10._concentration of
quer cet i n- gl ucur 1688j ihatBrand t Hat3ofandyudr ¥EEFR PRIRRIR YRLURS &RY

these conponent sphaverbeencer al byd Adnimitsbetsda1 Rh:BEH 4 08hersT Ade 16ALea
under the curve) (0 to 3 hr)
more, quercetin glycosides in which n is 4 or more in the
total proportlon of 10 mol% or less, and a quercetin
glycoside in which n is 0 in 20 mol% or less.
(4-9) The method of any one of (4-6) to (4-8), further comprising
a step of preparing a quercetin glycoside composition satisfying
20 the following reguirement (v):
(v) the composition comprises a mixture of 2 types of
quercetin glycosides, one in which n is 2, and one in which

n is 3, and the total proportion thereof is 50 mol% or more.

25 _ BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the proportions of the components (of
various quercitrin glycoside compositions (molar ratios (%) of
IQC and IQC glycosides (IQC-Gl, IQC-G2, IQC-G3, IQC-G4, IQC-GS5,
and IQC-G6)) obtained by P-amylase treatment of enzymatically

30 modified isoquercitrin (Preparation Example 6).

Figure 2 shows experimental results indicating the
orally administered inrvivo absorbability of the GO0 fraction, Gl
fraction, G2 fraction, G3 fraction, and G4 fraction obtained in
Preparation Example 1 (Experiment 1). The figure specifically

35 shows AUC {Area under the curve) (0 to 3 hr) (pg/ml-hr) calculated



(g/mM-hr) of 1QCGEmx), 1QCE1-3) fraction, 1QCE 3-6) fraction, 15 and
| QC cal cul ated based on the areas under the curves of the plasm
concentration of quercetin-glucuronide conjugate and that of quercetin
shown in Figure 3a and Figure 3b, respectively. Figure 5 shows
experinmental results indicating the orally>adm nistered in vivo
absorbability of the enzymatically 20 nodified isoquercitrin (1QC G mXx))
and i soquer datednot 4hé) aréaactndsr (1HC-&(Ae6) I atlsl @lksnbt abheshimtion
Preparation peri ment The fi %ure specifically shows AUC

3
(Area under 9 EESUWEEE?VEI) g(%w%o@lﬂ‘? s‘f‘grlwtehra dc&Pehl gt efUBELEd Nori 1t Féts

areas under tot heiGuUriRS 0t rhbei ¢t A3EFCRAEL M KAl 0RAR ni stered.
guer ceti n- gl ucuroni de 25 coo%augate and that of quercetin in rats to which

these fractions hav&iBB&ER of aliPvadnerPetigedalri gerele shodécepng the

eval uatien S { i oxj,da ro f . t.he Ia to
whi ch thsé) I %ﬁyl chmlrr%é%(ga ;ﬂlf rg%}r?onggé%}cﬂ%%(ﬂlt f?gct %on é'% Il&

shown 30 i nmpijgﬁ#%’é 3 igedugrcasrel | G9CcabbRY) et Iﬂyslowlemhbs:en(am)l —Bas

a control e a I m us R ducin
Activi Ly bf TPRache ororn BT Hme e e ne i PR GHIL 58hg0s rrattdes "0
experi ment al{IRes@i{3-<H)i nﬂraxaimmg thamd oi sbdueradhirnhst @oed | rExpe\tﬁzment 2).

absor babi | i of Sanpl e m x) nples 3 to, 5 tai dln
B eparari onELaBreT o0 ot ot o ke e REeRT o BT GRse: T oty

AUC (Area Uﬂdﬂdﬁelﬁﬂl@.tl@hr vef (Gudr@ed iRF§ludidfonider ) cead eat s eanbasﬁﬁhtonoffhe
areas under the curves of the plasm concentration of

quer cet i n- gHH%E‘?‘?ﬁﬁrﬂemcﬁﬁ]tﬁgach which nhbess GoBPERRRTS | Ravat 268 \WRPeRY

t hese fract b@[ﬂ_snls's;é?[@ue been orally adm nistered. Figure 8 shows

experinmental results indicating the orally admnistered in vivo
absorbability of Sam?IL@E‘I% f 0SBOWPHLREHF nERIrGen WdsFards (ﬂhlrE%érrﬁpetg 3 hr)

(Experi nent The fi fi RS r r rLve)
(0O to 3 hr s)(é%/gn m‘hﬂ & gls(glg%gt e]?%%édag\r/l\@{#gaé@as in ggg gter&#\}gs " of
t he plfa%rraa@@né@‘ﬁt caitehaloid ghesekt ¢m- ghacareas denden| ohat euaneISthét thef

quercetin 'Bl£§$§ ééhé@ﬂﬂ%@t&gﬁsgffﬁ§8£&éHE%J§%ﬁ%u98§ﬂd@ré%ﬁfﬁgate and that

of quercetin shown in Figure 3a and Figure 3b, respectively.

Figure 5 shows experimental results indicating the

orally administered in vivo absorbability of the enzymatically

20 medified isoquercitrin (IQC-G(mix)) and isoquercitrin G(4-6)
fraction (IQC—G(4~6) fraction) obtained in Preparation Example 3
(Experiment 3). The figure specifically shows AUC {Area under the
curve) (0 to 3 hrs) ({(ug/ml-hr) calculated based on the areas under
the curves of the plasma concentration of gquercetin-glucuronide

25 conjugate and that of quercetin in rats to which these fractions
have been orally administered.

Figure 6 shows the evaluation results of the
antioxidant properties of the plasma of rats, to which the IQC-
G(mix), IQC-G(1-3) fraction, IQC-G(3-6) fraction, and IQC shown

30 in Figures 3 and 4, as well as carboxy methylcellulose (CMC) (as
a control), have been orally administered, based on FRAP (Ferrous
Reducing Activity of Plasma) of the plasma (Experiment 4).
| Figure 7 shows experimental results indicating the
orally administered in wvivo absorbability of Sample 1 (IQC-

35 G(mix)) and Samples 3 to 5 ocbtained in Preparation Example 4



adm ni.stered. Figure 9 shows experinmental results indicating the 15 orally
adm ni stered in vivo absorbability of Sanmple 1 (1QC G(m x)) and Sanple 2
obtained in Preparation Exanple 4 (Experinment 7). The figure specifically
shows AUC (Area under the curve) (0 to 3 hrs) (g/m-hr) cal cul ated based
on the areas under the curves of the plagpa concentration of
quercetin-glucuroni de 20 conjugate and that of quercetin in rats to which
these fractif (i’txperﬁm@et belen ’Bh@lﬂi;guadmspésiﬂcm.wﬁsguwe A sfrawa under the
experi nment al res ﬁpl ndi cating the oral adm ni stered in_vivo

absor babi | i tc3‘71r31e F@ A SO e Ry ) Bakrebased D toBt arery Ynfler

Prepar at i on thxarqlreed 2 (tEi@pQﬂla@Blat c%hcefﬁh@aff.icgw@f spe&tddtaal-byushaws AUC
(Area under the curve) (0 to 3 hr s) g/m hr) cal cul at ed based on the
areas under COPREIRER VR ofNadth e Iqé.@ﬂ?ﬁe b%cé‘ht?aa’%ﬁi drp gfhich these fractions

quer cet i B- glha&dr pakAeor£10R) ggﬁgﬁl@f&gdhat of quercetin in rats to which
these fractions have been orally adm nistered. 30 BEST MODE FOR CARRYI NG

OUT THE | NVENTI ON | .Figsleantt i Bivvsf Fepasingntpl des@an i@gdycotine daie
e s SotFRRl S ARMAEHAN in’ S LB HIMEONEE ofS sdRfLleel f o

includes 35 isoquercitrin (quercetin 3 pyfanosi with
gl ucose - 14obtehked by a‘?l(e@abem;lom oEkhmpldi fd (fopetinenof cyuer dtei nflgure

to o mply SEOHEXST IR SR, BRI G) HEHET | PR WEeR ool Tt o) SNt
15 gl ucoses (pyrached bylania-ch %a@s@ﬂdoho tAedbWeaseungst dtige él]ﬁifestlaﬁ_ e
[For_rml a 8] El?; HO.Q \erlltroaéiog_k)g—' 9e$4%t1-.rr?e l%%%%%n&? ggg'g agcleyca%s that
i soquerci trfn®drea LH8tH querc 9 Jug
of guercetin in rats to which these fractions have been orally
administered.
Figure 9 shows experimental results indicating the
15 orally administered in wvivo absorbability of Sample 1 (IQC-
G{mix)}) and Sample 2 obtained in Preparation Example 4
(BExperiment 7). The figure specifically shows AUC (Area under the
curve) (0 to 3 hrs) (pg/ml-hr) calculated based on the areas under
the curves of the plasma concentration of quercetin-glucuronide
20 conjugate and that of quercetin in rats to which these fractions
have been orally administered.
Figure 10 shows experimental results indicating the
orally administered in vivo absorbability of Sample A (IQC-
G(mix)) and Samples B to D obtained in Preparation Example 7
25 (Experiment 8). The figure specifically shows AUC (Area under the
cufve} (0 to 3 hrs) (pg/ml-hr) calculated based on the areas under
the curves of the plasma concentration of gquercetin-glucuronide
conjugate and that of quercetin in rats to which these fractions
have been orally administered.

30
BEST MODE FOR CARRYING OUT THE INVENTION

I. Explanation of Terms

(I-1) Quercetin Glycoside and Quercetin Glycoside Composition
“Quercetin glycoside” as used herein includes

35 isoquercitrin (quercetin 3-0O-fB-D-glucopyranoside) with a glucose



gl ycosi des of quercetin, and thus collectively called "quercetin 10

gl ycoside" in this specification wi thout distinction between the two.
Because a-glycosyl isoquercitrin is equivalent to a glycoside of I1QC, it
may al so sonetines be referred to as "I QC  glycoside" in this specification
to make a distinction fromIlQC. The quer€ei+n glycosi de conposition to be
attained by 15 the present invention is a mxture of such I Q and vari ous
| QC gl ycosildegedt buny [Hésihtedor ahé othiSpegiokicabhyer thegretaetepradaraesi de
conposition,of _.th resent invention Jis,a m.xture of quercetin glycasides
representedkﬁyt?ﬁb%¥§ﬂggﬁf%gk?gpgh ap%hjgh%ﬁ?ﬁﬂﬁﬁFﬁﬁlﬁogft%9$siifﬁéa%éé to

O G c-(Ac)ritdp® @s( Prophef ekid Ghegl a6 &M SoducdUeRsR LeshdUBeaRd1n dos O
or a positive integer of 1 or nore, the conposition containing at |east a-
gl ycosyl i s@QGBFclerPHiGRRSSeidttacked byman pthik kopecitei aapiBrROSS oFetisime
ease of gxpba&nakéomc. anong those represented by the above formula (1), IQC
wherein n = 0 may be described as "GO'" or "I1QC-Q&0", the I QC glycoside
wher ei n - 15-lFRT®UY2 (YY) ycoside with one gl ucose residue linked to | QC by an
a- 1,4 bond) may be described ggi"d ™" or "IQCA", the 1 QC glycoside
wherein n = 2 (glycoside w wo gl ucose residues linked to IQC by an
a-1,4 bond) Hoay _be descri b ~@" or "IQC-XR", the 1QC 5 glycoside
wherein n = 3 i dg wi fhree glucose residues .linked to I QC by an
a-1,4 bond) "G3" or "IQC G3", the I QC glycoside
wherein n = S0 it h four glucose residues Iinked to I QC by an
a-1,4 bond) nmay Be desScribed as "G4" or "1 QC-G4", the | QC glycoside
wherein n = 5 (glycoside with five 1d4élucose residues linked to I QC by an
(x-1,4 bond) may be descrieé aBsc"6hd Y-glhQes@R" iddaBetG My Ccaskdeoth
wherein n = ﬁﬁ g%ﬁfOSlde W th six glucose residues linked to I1QC by an
a-1, 4 bond)g . es of quercetin, and thus collectively called “gquercetin

10  glycoside” in this specification without distinction between the

two. Because a-glycosyl isoquercitrin is equivalent to a
glycoside of IQC, it may also sometimes be referred to as “IQC
glycoside” in this specification to make a distinction from IQC.

The quercetin glycoside composition to be attained by

15 the present invention is a mixture of such IQC and wvarious IQC
glycosides at any desired ratio.

Specifically, the querxcetin glycoside composition of
the present invention is a mixture of quercetin glycosides
represented by the following formula (1):

20 [Formula 9] '

0O-Gle-{(Glc)n-H
OH O (1)

wherein Glc represents a glucose residue and n is 0 or a positive
integer of 1 or more, the composition containing at least ao-
glycosyl isoguercitrin wherein n = 3.

25 In this specification, for the ease of explanation,
among those represented by the above formula (1), IQC wherein n =

0 may be described as “G0” or “IQC-G0”, the IQC glycoside wherein



described as "G6" or "IQC-&", ... and the I QC glycoside wherein nis m
(glycoside with mglucose residues linked to I1QC by an a 15 1,4 bond) nay
be described as "Gn or "IQCGGH (mis an integer of 7 or nore). In this
specification, the terns 1QC, I QC glycoside, quercetin glycoside, GO Gl
(or "1QCAd"), & (or "IQCXR"), G (or-13C3B"), A (or "IQCH"), and
... Gn(or "I1QCGM') are 20 each used to nean a single conpound or as a
col I ective mare If dylysouside anpounds. ghedses eferiiduag 1t okad ntxt TpE kg,omgrﬂiasi ng
a conbinati,o f_L.pdividual, quercetin glygoside .. ,
the term "qt}érch?f]%f]grp%%sﬁ & 8]6?1%%%55 0 4 of*" qg%é_((:gt i’%hﬁl%%sgjd"écosme
m xture" iswheedin2d Fukt hgrycdsidehivstapessd fghaddsen restiates DPfopal ticomoof
isoquercitrin (1-3)" or "total proportion of 1QCG1-3)" means the total
proportion &¥ Gllefcét AnPERYk g vdee (I tikeferf NGRS 9T “Heeredti khe 1QC

gl ycosi dgs gErowh@s eivRefeirs R, —and @Uetestad wotly corltaesq{ GEIsahesSidher i S

~ 3 in the quercetin glycoside 30 conposition of the present invention. In
this specifiléakpdnto XGtal apr opbr4 ilmdf megoheedesanibedces< §3” opr ™18 al

proportion @b~ | s Ed= g1y BBRAS hie-diQf & PRORQT i an L (JUEr 66h1 Ny

gl ycosi des wherein nd%i(_sg? 2fcor nor e}lﬂ?rn ltq)]he querggt$n% ycosi de conp s tion

of the pregenfdiuayehirikeal t85I00 6y (drr 2)-1Fdzpond) cadyt Yoanodistirdlded as “G4”

i soquercitrin wERzympticall ified is itrin" . her ej i
obt ai ned by'Dr9 eacfll n(gPa{ &%ﬁcﬁgg})ﬂ%%% éireag]gg\%ﬁﬁ rFQCEi ﬁ@l&éggﬁggs@%@b ]‘:‘01]:% a
gl ycosyl0 dogdticésoures duksgl ugles®)td ITQAC Bgr dangel 5 Wdnkl) ama9nye ndiéaitdlbed

been gl ucos§hat Bt 8hvALPBLE ddutiedet chvtobide et b ral b VbrlvSpgde”
No. 7, 2004, wpph 622-ghzscandsDiakshi miEses Gakungagahb-{Jousaal) efzyFead
ol e 5) - eyl s Jonkio PR, WR0sehtc): LeprRetid By she Lol oung
n is m {(glycoside with m glucose residues linked to IQC by an o~
15 1,4 bond) may be described as “Gm” or “IOC-Gm” (m is an integer
of 7 or more).
In this specification, the terms IQC, IQC glycoside,
quercetin glycoside, G0, Gl (or “IQC-G1”), G2 (or “IQC-G2”), G3
(or “IQC-G3"”), G4 (or “IQC-G4"), and ... Gm (or “IQC-Gm”) are
20 each used to mean a single compound or as a collective name for
such compounds. When referring to a mixture comprising a
combination of individual quercetin glycosides (G0, G1, G2,
Gm), the term “quercetin glycoside composition” or “quercetin
glycoside mixture” is used.
25 Further, in this specification, ™“total proportion of
isoquercitrin G(1-3)” or “total proportion of IQC-G{1-3)” means
the total proporticn of quercetin glycosides (Gl) wherein n is 1,
quercetin glycosides' (G2} wherein n is 2, and quercetin
glycosides (G3) wherein n is 3 in the quercetin glycoside
30 composition of the present invention. In this Specification,
“total proportion of isoquercitrin G(4<)” or “total proportion of
IQC-G(4=5)” means the total proportion of quercetin glycosides
wherein n is 4 or more in the quercetin glycoside composition of
the present invention.

35



OH HOO OH Odc-(dc)n-H OH O wherein Gc represents a glucose residue,
and nis 0 or a positive integer of 1 or nore. 15 Specifically,
"enzymatically nodified isoquercitrin' is a mxture of IQC of the above
formul a wherein the nunber of a-1,4- bonded glucose residues (n) is 0 and
a-glycosyl isoquercitrin of the above forgul a wherein the nunber of

a-1, 4-bonded glucose residues (n) is 1 or nore, usually 1 to 15, and
preferably XIt@) ROzyihtiExaiplmesdifiegl deoqwéﬁdiﬁriherases usable for I QC
gl ycosyl ati on process‘ i nclu S ses such a

(2R ) oot ne et P SR 5 Caie 2Rt MRS i odiatadas
such as cycligdexgtaiinegl %Q’afl@aro%ﬁ&ﬁeraaS@lch}rEyG_ErQ}Qfélraﬂsel%lﬂfheI@t Naht ehe
referred to as CEWase% etc. These glycosyltransferases are all

commer ci al | PreaFAFE abte 2o FAYRESY L EQGRPT e SSOHTECHE cBRMEITS) allfbn‘%%fﬁqaélce

agents inclydg Qoruan%ge ﬁ@ﬂgﬁdﬁgam (R PACt, Of % FBrhAC, g]d Wth

respect to t he anount ycosyl transferase use caSe 0

exanpl e, CG’E&&’@O%Wawlﬁgqaﬁr@ﬁzlsﬂﬁe Speti fias akedvi g}ucgﬁyh@zﬂﬁ too \rmmosls _
eI i N0 o' BeBpBLt (Ol Preyde gl SSNGLAl SR 1Tl M of Ghngy chpdexihln

from sol ubl e Starch per’ m nut’e as 1 unit ycosylfransfér e may be
used in an @Qﬁunan@fsfbkuhha(fza@l ﬁakUSZbysMElghnntﬂ bfpaptd bygussrglats ) of

wmi gt ana AR As BPeter Ay Sbot 0%0% Lo ABBT S kTt &by el G0 RS

glycosyiodomOEmtbi ‘gl ycosyl ation (source of glucose), any of those that

al l'ow at qﬁaecule of its glucose residue to be transferred to
one nDIecuI 8Fm?€i: y be used. Exanples thereof include glucose,
mal t ose, anyl ose, 10 anyl opecti®y starch, |iquefied starch, saccharized

anount of glucose source used may be, per
OH

starch, cyclodextrin, etc
HO

0-CGle-(Gle)n-H

OH - ©

wherein Glc represents a glucose residue, and n is 0 or a
positive integer of 1 or more.

15 Specifically, “enzymatically modified iscgquercitrin” is a
mixture of IQC of the above formula wherein the number of a-1,4-
bonded glucose residues (n) is 0 and a-glycosyl isoquercitrin of

the above formula wherein the number of o-1,4-bonded glucose

residues (n) is 1 or more, usually 1 to 15, and preferably 1 to
20 10. 7

Examples of glucosyltransferases usable for I0C
glycosylation processing include glucosidases such as o-amylase
(B.C.3.2.1.1}, amglucosidaée (E.C.3.2.1.20), etc.; and
transgluccsidases such as cyclodextrin glucanotransferase

25 (E.C.2.4.1.19) (hereinafter referred to as CGTase), etc.

These glycosyltransferases are all commercially
available enzymes. Examples of such commercial enzymatic agents
include Contizyme (tradename) (product of Amano Enzyme Inc.).
With respect to the amount of glycosyltransferase used, in the

30 case of, for example, CGTase (having an enzyme specific activity

of about 100 units, defining the amount of enzyme that generates



1 part by weight of isoquercitrin present in the reaction system usually
0.1 to 20 parts by weight, preferably 0.5 to 15 parts by weight, and nore
preferably 1 to 10 parts by weight. 15 "Enzynmatically nodified :

i soquercitrin” can be prepared, for exanple, although this depends on the
ki nd of enzyne used, by reacting a glucogyltransferase with I1QC in the
presence of the above glycosyl donor (source of glucose) at 80 C or |ess,
preferably abcmgt oﬁw{@ﬂmmwtﬁﬂn&r@nédmbeepseimkatiﬂt abaute 48s 20 drd.tabout
75 C, usuallﬁ 1 CgH]gg abqut 3 to bb and preferabl t Z%H gb
about 4 to abouf 8°°Fh %@&%Ff‘?%n@a%f ?h‘ésedcojrﬁao?‘fén?’rg“} ereof aQtO Sually
as follows. phtabliey Meightl perratpart Yy Woiat Rat 11Goq¥er&3:Gn Q27K &abush 6
G/ (B or nore 238 223 244 122 8%\%%2 32 21 11__25 The above reacti on may be
perforned i A3aPEEREFRPYE AARPUE & ORRi IFe SPPREI AG BRIERARY néSidi-orfdsr moge
prevent @xi %@bf@fablquramﬂ beot eactisn: theaheadspaceqef. the reaction
system may purged with nitrogen or a like inert gas. Ascorbic acid or
i ke 30 antioxidant $Smay aPsvceeladdedoro fae rebradvrRasjstent seucgddieti on
to the prepaiation frofy ! SPAMREE LEAdL as 1 APsa! | RRdARAKe mANRYTR! %a'lltg
nmodi fied i séquercitrin tay al'so prepared using rutin as a starti
material . | gluaese cesuidus tler belgraasicbrediapmosieasel{E@1e. D2 IDC4@)ay| be
reacted wt tint raduc er.ci tical difli

i soquer ci trlnné(gan E% E’lggr eghééneoacc&r g#é% \Aﬁ?ﬁ&’[ﬁ%é a%lgégo%‘th %ﬂyq/gﬁﬁ
a-1, 6- ltharmmglaﬁt&stsﬂman itaan@ed |1r1mfaalieas stahals, ansacthartized o Stapehduce

|soquerC|tr|n mrutln and es,  of _coymmer ci aI roducts th reof
i ncl ude hesp g?i%‘? (?tﬁarlqﬁtﬁ %@8 p?gd?r"?%oseofso’l% ﬁbiés@i e(’:oper
Ltd.), and @epw&a@ev&i@ﬂm@@" 1§o¢mﬁd_ui@tm pfe%@(ﬂ@rf&lﬁé”@ehﬂﬁlan Sh@tkh,

ercetin G ycosjde Conposjtion
Q gually rg)o 20 parts by weight, preferably 0.5 to 15 parts by

weight, and more preferably 1 to 10 parts by weight.

15 “Enzymatically modified isoquercitrin” can be prepared,
for example, although this depends on the kind of enzyme used, by
reacting a glucosyltransferase with IQC in the presence of the
above glycosyl donor (source of glucose) at 80 °C or less,
preferably about 20 to asbout 80 °C, and more preferably about 40

20 to about 75 °C,_ usually at a pH of about 3 to about 11, and
preferably at a pH of about 4 to about 8. The proportions of the
components thereof are usually as follows.

[Table 1]

Molar retio (%)

Molar Ratio (%)
G0 Gi G2 G3 G4 G5 G6 G7 G8 or more
238|122 +£3|24+£ 4|12 2|1 82| 52| 3 11

H
e
N
I+
'_I

25

. The above reaction may be performed in a static state,.
or while stirring or shaking. In order to prevent oxidation
during the reaction, the headspace of the reaction system may be
purged with nitrogen or a like inert gas. Ascorbic acid or like

30  antioxidants may also be added to the reaction system.
In addition to the preparation from isoquercitrin as
described above, enzymatically modified isoquercitrin may alsoc be

prepared using rutin as a starting material. In this case, after



The quercetin glycoside conposition of the present invention is a mxture
of quercetin glycosides represented by Fornula (1) below, and conprises at
| east a-glycosyl isoquercitrinin whichnis 3: 15 [Forrmula 11] OH HO O
OH Odc-(@c)n-H OHO (1) wherein Ac represents a glucose residue, and
nis O or a positive integer of 1 or noreg-20 More specifically, the
quercetin glycoside conposition of the present invention conprises

a- gl ycosyl Iosoqﬁerharhlﬁ@srldalse whEch. B.2.s1.30)n Ber mikactdd, with satitshi esot he

fol |l ow ng i.rement ( % a) the co 05|i 0 es _a mxture of
Guer oot gPYOH8Fes oak et Ghch MG LCahY | RORRTL oLRRTHT AT iBe iy
be 1 or 2, ek re}:ﬂﬂre& (Il la&Edrddhke ik tHherkot abo%OH@Fchb@n Ohn§0 Jml, %Lor
nor e, and &gercetln %¥¥003|des in which nis 4 or nore (I

p

QC-G(4< )) in
the total BBRPELTA 152%0% orS§esdnsakaEndfin +h BéserihentsiTitey 3o 5,
7 and 8 0 Beoddle desjubedit Aler £reQMPAsiti, 0”§n&°%§<§fnﬂlé‘§ ?fl afQenamunt
of a- glycosyl isoquercitrin, wherein the nunber of gl ucose resi dues -19-
(n) bondi ngPEEIREES byherania edarfagheapgeidinasn Bndo r@rdopinge (m)dudisve
higher in vioporahspebabiby o2 otal) admal slifhion  RhgLalt on Alothe
bl ood) than known enzynatically nodifi®ed 1soquercitrin; conpositions
cont ai ni ng &fl &ngeo dinayme éhca) 5 gl ycosyl isoquercitrin, wherein the nunber
of glucoses (n) ranges from4 to 6 (&4, G5, G6); and conpositions
containing a |large anount of a-glycosyl isoquercitrin, wherein the nunber
of glucbee ILesQaereset(im) Gigogesid Kampdstioién (B, A, G, GB) For this
reason, such conpositjons exhibit e ceIIe t |n Vi vQ antlo dative 10
abilities when orally&hamcmeﬂ:@ 4. ‘ﬁr%ﬁ RGPt Lon 5 9Bk present

invention is a mixture of quercetln glycosides represented by

Formula (1) below, and comprises at least oa-glycosyl
isoquercitrin in which n is 3:

15 [Formula 11]

0O-Gle-{Glcjn-H
OH 0 (1)

wherein Glc represents a glucose residue, and n is 0 or a
positive integer of I or more.

20 More specifically, the quercetin glycoside composition
of the present invention comprises a-glycosyl isoquercitrin in
which n 1is 3 in Formula (1), and satisfies the following
requirement (a):

(a) the composition comprises a mixture of quercetin glycosides .

25 in which n is 3, and in which other n values may be 1 or 2, or 1
and 2 (IQC-G(1-3)), in the total proportion of 50 mol% or more,
and quercetin glycosides in which n is 4 or more (IQC-G(4<)) in
the total proportion of 15 mol% or less.

As shown jjl_Experiments 1 to 3, 5, 7 and 8 to be

30 described ‘later, compositions containing a large amount of o-

glycosyl isogquercitrin, wherein the number of glucose residues



i soquercitrins, wherein the nunber of glucose residues (n) ranges froml
to 3, particularly a-glycosyl isoquercitrin wherein the nunber of glucose

residues (n) is 3 (&), followed by a-glycosyl isoquercitrin wherein the
nunber of glucose residues (n) is 2 15 (&), have high in vivo
absorbabilities (mgration into the blood-. In contrast, a-glycosyl

i soquercitrin wherein the nunber of glucose residues (n) is 4 (4) tends
to have | owan)i bondimgy wdsopdabi lo-tly 4( MoptahsORahddD e t1| Qﬁd)?; tiwan G2,

a-gl ycosyl _i,soquercitrin wherein_the nunber. of glucose r ues,
BN FoAR A= g = AR IS G b HASACE U R SER o PaigS
quercetin glegsathion CoAPOSitHeONbDEod)he tﬁéﬁsamownnvamml@@myl sesli&edand

contains 1QC-G (4<) in the total proportion of 15 nmol% or less, and I QC G
(1-3) in théSpevarciiopor t FORPITLHONRDI opraifdie, pr efidshl WSBH’QS Yol % or

nore, nose pnotesab! MRl o, ML eihUEhBehumssf rabh¥cobss Mol %R
furthernore preferably 70 nol % or nore, yet furthernore preferably 7 m)l%

or nore, pafEPBubaricy fréfbr aBby GBD: neNgs spmpeeELicasd qpeteApieg a large

particul arl e Yo % ft ol.e c |t
menti oned a o%g{ %%% eg(ce i g%)éqéuoe;’%?: grégf’rp"élhs‘]l %n tﬁ?eﬁg@géo #’1@\/%1 %O\ﬁgr
in vivo absoebati¢s tin)( mhggas |ﬁrDm Pt dot he (GhY cﬁﬂd) Ghhe®bla- gFygroslyls reason,

i soquercitrig Sﬁhte%%gog&ﬂlon% r. e, (1 gceﬁ df'laﬁ%?é g'ogﬁglém tl%{reﬁg

proportion. 'S reason the FO ortion al ne

quer ce}glm gbys@pﬁu& 35 m@ﬁposwaply of aidi’tﬂnﬂl’seéﬁélﬂ I nvenhin®hg (t od-ad1 yweynt )
IS prerera

| ven | ess than nmol % exa
bontai ned i ORI R so e BT A R OFECSE G %F@%&%‘%ﬁa %l%?naﬁs
| ess. The qgergeti &&'yc%ﬂﬁ&q%%' w-%mgeés f'elﬂ)&ﬁﬂ‘ﬁ@ltﬂlﬁv%@r@ﬂn”@ﬁe
contain |soquer0|tr|n wherein nis éﬁﬂ mever the small er

t he proport PBRP®E ¢ @i)uc((?@@) regidees okt tid Ebe se fphéowes dvy Aoacosy L

a- gl ycosyl h§8@&@f&ttﬂ1hn WREEEhN the NARAIRY foOMyludRed SR Ar98E 2
proportion uercetin glycoside conposition. The proportion of

(IQC) (o) Eéht auh@é@ |1hl<ﬁ'hell3ue‘ﬂe‘§3t| aogPyedsl bk iesnmpuaiqyadionf e pitésent
bloocd). In contrast, c-glycosyl isoquercitrin wherein the number
of glucose residues (n) is 4 ({G4) tends toc have lower in vivo
absorbability (migration into the blood) than o-glycosyl
‘isoquercitrin wherein the number of glucose residues (n) is 3

20  (G3) (see Experiment 1 and Fig. 2}.

Therefore, as described above, the quercetin g¢lycoside
composition of the present invention comprises G3, and contains
IQC-G (4<) in the total proporticn of 15 mol% or less, and IQC-G
{(1-3) in the total proportion of 50 moi% or more, preferably 55

25 | mol% or more, more preferably 60 mbl% or more, further preferably
65 mol% or more, furthermore preferably 70 mol% or more, yet
furthermore preferably 75 mol% or more, particularly preferably
80 mol% or more, and yet more particularly preferably 85 mol% or
more, of the whole composition.

30 As mentioned above, the quercetin glycoside composition
tends to have lower in wvive abscrbability (migration into the
blood) when oa~-glycosyl isoquercitrin wherein n is 4 or more (IQC-
G({4<)) 1is contained in a large proportion. For this reason, the
proporticn of IQC-G(4<) contained in the quercetin glycoside

35 composition of the present invention (total amcunt) is preferably



10 invention is, for exanple, 45 nol%or |less, preferably 30 nol % or |ess,
nore preferably 20 nol % or | ess, and yet preferably 10 nol % or |ess. The
guercetin glycoside conposition of the present invention preferably neets
the followi ng requirenent (b), in 15 addition to the above requirenent

(a): (b) the proportion of a quercetin glygoside wherein nis 0is 20 nol%
or less of the conposition. Another preferable enbodi nent of the quercetin

gl ycosi de CQRr@ﬁsaés@ruan tie mpn @sentord RYERLILEN Oﬁﬁ%@@) 29 é@fllﬂagweagm
requi r enent in additi ?n to the above requirenen in_addition

to the abové Péﬁﬁ‘?‘?telr%htog 9) "l C(Ib)lesﬁc)al%%é)rééﬁﬁégi%%ﬁﬁ%ﬁﬁ $83¥ 4

m xture of two types @hea rveesy! JiSRAUEHE! tddnpDs10Nen WS €kReN dreséntand
one wherein nis 3 (& ar??jﬁI , dgts“s%g)total n{r%%ortlonthereo B

(1 QC- @ 2- 3) jnpentim SFGaYm‘F%‘@lW%DCNeIF%rMOI %brrﬁhgrwa)nn WBré (G0).
preferably, yhhe Lot a&h@rmﬂéronch%f Odr@%p?@o@of' nfdgélﬂ@f%sfm't% Ol JFREE,

60 nol % or nore, 65 nol % or nore, % or nore 5 ol % or nore.
Yet anot her bprefies abhe Enb@ﬂlamoﬂnbfofh&rqmgcﬂﬁyhruséﬁhgﬁqmnmind@hereln n

composi tion gl Lhe drgsent .| nwentlon compr | ses. G2, contalns L QLpel418) o

the total proportion oot "% or " | €ss, | oW ng

requi r ement q(ld)rcet(ﬂj ghgcmnimscbmm\smrmrl seSha rpr)opun:elofﬁ qxfercmomGO
gl ycosi des erein other n val ues .may

rein. n is
95 an 2 PoREeetsy i Pk oo )y BB PRt oo i ridie PE5E R and
a quer CE i nlg{zyﬁ@ﬁorda;sv,\hgb@l 8xsinpXe,0 46 @o19r o edd) dreFeepBly i TN nfl326r
nol % or | ess. More preferably qggrcetln gl ycosi de_ conposi tions satlsfylng
the above r&GiFr SHRAR LG CEBRbY i< MOlH Lrulesdf amst §igdr PEEFRTYPIE I Aeds
wherein n igr3jead wherein other n values may be 1 or 2, or 1 and 2,
(1QCGE1-3)) in the total proportion of 70 nol % or nore, preferably 80
mol % or nore, and nor Bhe prEeEFably 85 veeBigler GRPPesiFuPRhert gher gaeisAnt

glycosides WAGERi{bn preferably meets the following requirement (b), in
15 addition to the above requirement (a):
(b} the proportion of a quercetin glycoside wherein n is 0 is 20
mol% or less of the composition.
Another  preferable embodiment of the quercetin
glycoside composition of the present invention meets the
20 following requirement (c), in addition to the above requirement
(a), or in addition to the above requirements {(a) and (b):
(c} the composition comprises a mixture of two types of a¥
glycosyl isoquercitrins, one wherein n is 2, and one wherein n is
3 (G2 and G3), and the total proportion therecf (IQC-G(2-3)) ié
25 50 mol% or more of the whole composition.
More preferably, the total proportion of IQC-G{2-3)
includes 55 mol% or more, 60 mol% or more, 65 mol% or more, 70
mol% or more, and 75 mol% or moxre. |
Yet another preferable embodiment of the quercetin
30 glycoside composition of the present invention comprises G3,
contains IQC-G(4<)} in the total proportién of 15 mol% or less,
and meets the following requirement {d):
(d) the composition comprises a mixture of quercetin glycosides
wherein n is 3, and wherein other n values‘may be 1 or 2, or 1

35 and 2, (IQC-G(1-3)) in the total proportion of 60 mol% or more,



n are 4 or nore are contained in the total proportion of 10 nol % 10 or

| ess, and preferably 6 nol % or |ess. Further preferably, a quercetin
glycoside wherein nis 0 (IQC or G is contained in a proportion of 10
nol % or | ess. Yet another enbodi nent of the quercetin glycoside

conposition of the present invention conpfises a-glycosyl 15 isoquercitrin
wherein nis 3 (G3) in Formula (1), and satisfies the follow ng

requi renent ap€) a ( guetbericoNgOsLdbs it CONPreSesSna 18 Xour grgef gueroetiin a
gl ycosides wherein nis_3, and wherein other n values may be 1 or 2, or 1
and 2, (ICIi%Pﬁoﬁﬁﬁoql?ftﬁQ WB%&|Q$H%§ﬁPtIOH of 70 mol % or nore, 20

quercetln gl ycosi des wbgsei prBrdsaihOr rﬁﬂé%dékgg G@ﬂ?cbﬁlﬁ@ t BEmpd Stdlons
proportion of 10 nol % or |less, and a quercetin ycoSide wherein nis 0O

(1QC or GO Sehi&fphorhiFondePve Hesldg Breltes s d I\/bia@“@?lsﬁfeér ablsylxmi@ céfin

gl ycosid Y AY boveare r
U &) CPRRRLLEIS ARSI P0NEal i IERL logTRL | by

nmol % or nor @avaikd dope gy eber abkyd8s, nﬁIQGtﬁ(hﬂﬁﬁé lﬁuthhetopabeWQﬂﬂAZIOhQC

G(4<_) is caonta ed Bt total pro rt| n of.6 I@bor | ess. t her nor e
preferably,gg qZQrcetln g y005|de %ﬂ%fe.ng |éOOH%ﬁQC Wﬂﬁ |s£%%ntalﬁed

in a propor pirefieodb0 G0M &I of essre .30rittheretihedcéoin I%_fl@pasm@s Qleredhi n
G ycosi de Conposition The quercetin,glycoside co sition havin hi

Or 3Ly adm A BEBr SaST TS (LRSS BAbAPL s 37 o % H Lo SRECr PHTbIT 0 Bl e
preparedy UusikngelB, eaRYMRbEakiyly0di hbesl 3b 1segquer piitthdy dSreEesthdllli ng
material, via a step of redUC|ng the -22- proportion of quercetin

gl ycosi des @PE£9%¥¥R031¥QQEF@§eH REEHY T he O dIwickg CPor il EORYFHEGRURLR 82]
OH HO 0 OHprp&€rdG%) Moo BH & 1ess.

Yet another embodiment of the quercetin glycoside
composition of the present i1nvention comprises o—glycosyl
15 isoquercitrin wherein n is 3 (G3) in Formula (1), and satisfies
the following requirement (e):
(e} the compesition comprises a mixture of guercetin glycosides
wherein n is 3, and wherein other n values may be 1 or 2, or 1
and 2, (IQC-G(1-3)) in the total proportion of 70 mol% or mdre,
20 quercetin glycosides wherein n is 4 or more (IQC-G(4<Z)) in the
total proportion of 10 mol% or less, and a quercetin glycoside
wherein n is 0 (IQC or GO) in a proportion of 20 mol% or less.
More preferably, quercetin. glycoside compositions
satisfying the above requirement (e) comprise IQC-G(1-3) in the
25 total proportion of 75 mol%® or more, preferably 80 mol% or more,
and more preferably 85 mol% or more. Further preferably, IQC-
G(4<) is contained in the total proportion of 6 mol% or less.
Furthermore preferably, a quercetin glycoside wherein n is 0 (IQC
or GO) i1s contained in a propoertion of 10 mel$ or less.
30

ITIT. Method for Preparing Quercetin Glycoside Composition

The quercetin glycoside composition having a high
orally administered in wvivo absorbability of the present
invention can be prepared, using an enzymatically modified

35 isoquercitrin as a starting material, wvia a step of reducing the



5 wherein A c represents a glucose residue, and nis an integer of 4 or
nore, so as to nake the total proportion of said quercetin glycosides 20
nmol % or | ess. 10 The proportion of 1QC- G 4< ) can be reduced using any

met hod, and exanpl es include a nmethod in which fractions containing

| QC- G (4<) are renoved froman enzymaticalt2y-nodified isoquercitrin, a
method in which 1QC- G 4< ) contained in an enzymatically nodified
i soquer ci t r ipropsriamonmpbsetreet ihhglydded ded5 (Aoprefangblrepresdttkd St @he
treat an en%%ﬁgg&ﬁ§lLy n%_itied “isoquercitrin with anylase. Amyl ases used
herein may be enzy scﬁgbiﬁg anyl ase activities, and the origins thereof
are not |i m[FedmuExaryyl es include a-anylase (E.C. 3.2.1.1), (3-anylase
(E.C. 3.2.1.2), a 20 glucosidase (E.C.S.ZT%{ZO), gl ucoanyl ase (E C 3.2.1.3),
mal t ot ri ohydrol ase, and |i ke malto-ol} acchari de- produci ng enzynes.
(3-Anyl ase is preferaple. ed as an anyl ase, can
~selectively reduce the pef gyycosyl 25 isoquercitrin wherein

t he nunber of a-1, 4-bond 5 dues (n) is 4 or nore
(IQC-F 4< ) and increase ™ gportion of a-glycosyl isoquercitrin wherein
nis 3, and wherein other uesOrfiigfClolp-HL or 2, or 1 and 2, (1QC(E1-3))
contained in the conpositiom. Hence, the quercetin glycoside 30 conposition
of the ignvention conprising. G3, and neeting the follow ng requirenent (a)
is readily prepared. -23- (a) The conposition conmprises 1QC-GE 1-3) in the
total proportionwheofeis0 @bt Ymepraveets arnd §li=dsd 4<ckidoef hearddotal is an
proportion oft15 % or_ |l ess. The above-nentioned (3-anyl ase,
advantageouépyeﬂﬁ%&)'ﬁ °5 ?ﬂﬁebresent invention, is known to be contained
i n soybean, sobasl ey, maReathedabken pashEhtioswegt spetab0erASPEL Ol Jddsides

ryz Baci |l | r Baci | | ol xa, Bacillus negateriu etc.
oryzae,  Baghl iy, Gr g, Bacillus polymy gatertum

10 The proportion of IQC-G(4<) can be reduced using any
method, and examples include a method in which fractions
containing IQC-G(4<) are removed from an enzymatically modified
isoquercitrin, a method in which IQC~G(4%) contained in an
enzymatically modified isoquercitrin is decomposed, or the like.

15 A preferable method 1is to treat an enzymatically modified
isoquercitrin with amylase.

Amylases used herein may be enzymes having amylase
activities, and the origins thereof are not limited. Examples
include oa-amylase (E.C.3.2.1.1), pB-amylase (E.C.3.2.1.2), oa-

20 glucosidase (E.C.3.2.1.20), glucoamylase - (E.C.3.2.1.3),
maltotriohydrolase, and like malto-oligosaccharide-producing
enzymes.

B-Amylase is preferable. p-Amylase, when used as an
amylase, can selectively reduce the proportion of oa-glycosyl

25 isoquercitrin wherein the number of a-1,4-bonding glucose
residues (n) is 4 or more (IQC-G(4<)); and increase the
proportion of a-glycosyl isoquercitrin wherein n is 3, and
wherein other n wvalues may be 1 or 2, or 1 and 2, (IQC-G(1-3)}
contained in the composition. Hence, the quercetin glycoside

30 .composition of the invention comprising. G3, and meeting the

- following requirement (a) is readily prepared.



and O-anyl ase fromany of these origins can be freely used in the
invention. (3-Anylase is a comercially avail able enzyne, and 10 exanpl es

i nclude (3-Anmylase #1500 (product of Nagase ChenteX Corporation) and

Bi ozyme Mb (product of Amano Enzyne Inc.) as soybean (3-anyl ase;
(3-anylase L (product of Nagase ChenteX -f£grporation) and Bi ozyne/ M.
(product of Amano Enzyne Inc.) as barley (3-anylase; Biozyme M (product of
Amano EnzyngalnGhy aesmidsishicire cgmairhses CBQ(B—Ca(m;-LI) 3asen alhél Pﬂta"ﬁepi:op(@rtqf 3e:!;mct
of Yakult Pharmaceutical Industry Co., Ltd.) as Aspergillus oryzae -
anyl ase. (3-°%m5l a%ﬁtéoé? %Fene%%%s%qﬁ@y(%évént &DBe tptift f PERLOEHHEN Ry 16e
purified crudekyornsedar as the object of the present 20 invention can be
achi eved. For exanple, fractions containing f3 anylase (e.g., extracts from
soybean, barley, etc. YhfnpPoEemmsidd-ongdt f-amyéazgmaaicantagesndilyi eded in

i soquer ct I itReanskd=2a6t edhyerAlibar natd v ﬁh&fwn (3anyl a%%lnitﬁiflé@‘)?%agidgcﬁ%eaﬁod

reacted-batchw se or continuously with an enzymatically nodi .
i soquer ci t r iPArley, Rebedt ondedmitl tiashshi osvestamptase, aderaoyi tiest rémtzee, so

| ong as (3- l: r to : Lcal Lfi i er.citrin.
Pr e?er abl( e ?g%é???%ngégrgésf hggglg%ydgg%}%%@%%{e?%%ﬁinﬁgﬁ yﬁé%i%érl%hpggﬁ'i’ons
whi ch conpr iasd fBsmydsec drbmi any |C-HHe4s) orhigifhe ¢0f de Frepdythend ah ihe

nol % or less, and, | QC 3 1-3) in the total proportion_of_ 50 nol % or nore,
pr ef er abl y BBVSHb SR or ﬁﬁ%ﬂ#ﬁ etPr &f e?‘%{mefcgéﬁrﬁl AGL1ABre, SPgrifer and

]Pr ef ﬁrabcby eﬁémpﬂis% anldlﬂglé, Wﬁﬁg}m%@ P foy a?b!olaﬁc?vld’@ OfNaagéb]& Oh%hso £eX
t refera or npre, particularly prefera 0
olrJr m)(rare, gﬁé%g?rﬁ)%qqgcélﬁfl gﬂf’ﬁf@?eerbﬁl gpsgdlﬁiﬂ 0Bbr AF?’B‘F&, EBFYIP%e%Qg- WhaPe
conposi ti ongofbedherp-eandiskkonsping)ude t@PSQp&BaECQrogﬂceNééé{é q%%%%?%kn

gl ycosi de cagnpositions contalning I'QC- { 4< in the proportion (tot
amount) of Eg}gw%ﬂanﬂe%%@ %%azymel/&rﬁ% ct] eafs, Prpmp pEé?Eﬁ%b&?CG) MBE%

or |less. Wgp epz 2fs. for e (99%#/9'5 2 5;Leactign
condi tion forr%@:%x-(agy ase, e‘i’he]%é)#%%?mof ’(?é any a(?sfe f’}géﬁg 5%% cz];:m g)e a8
sui t abl 3£ sereeledfaiom ahoentPsamghgsery fndm MO0EL o (product of Yakult

Pharmaceutical Industry Co., Ltd.) as Aspergillus oryzae B-

amylase.
B-Amylase does not necessarily have to be purified, and
may be purified crudely insofar as the object of the present

20 invention can be achieved. For ekample, fractions containing -
amylase (e.g., extracts from soybean, barley, etc.) may be mixed
with an eniymatically modified isoquercitrin and réacted.
Alternatively, P-amylase is immobilized, and reacted batchwilise or
continuously with an enzymatically modified isoguercitrin.

25 Reaction conditions for P-amylase are not restricted so
long as P-amylase reacts to an enzymatically modified
isoquercitrin. Preferable conditions are those producing
quercetin glycoside compositions which comp:ise G3, and contain
IQC-G(4<) in the total proportion of 15 mol% or less, and IQC-

30 le—B) in the total proportiocn of 50 mol% or more, preferably 55
mol% or more, more preferably 60 mol% or more, further preferably
65 mol% or more, yet more preferably 70 mol% or more, yet further
more preferably 75 mol% or more, particularly preferabiy 80 mol%
or more, and yet particularly preferably 85 mol% or more, of the

35 -whole composition. Further conditions include those that produce



0.5 parts by weight, per part by weight of an enzymatically nodified
isoquercitrin. Preferable ratios are about 0.0005 to about 0.4 parts by
wei ght, and nore preferably about 0.001 to 10 about 0.3 parts by weight.
The amount of the enzymatically nodified isoquercitrin in the reaction
systemis not |imted, but, for an efficpgnt reaction, is desirably in a
proportion of typically 0.1 to 20 % by weight, preferably 0.5 to 10 % by

wei ght,  andieetcetphefsnallsydd teoddsYcbynvei itaibehg10fdhdyi<yei ght ok
15 the reaction s§stem The reactiqn tenperature can be in a range of about

80 C or |ed¥CPRRET AN (beF3li Y s @ledredHroft hisSTrarfgd- (THE mol% or

i ndustri al | y e3dyanhagemrertenpes ahare s Nekhi s range are from abpujt 20 to
about 80 C, and preferably about 40 to about 75 C. 20 The pH conditions

typical ly range from 4B80t 2pHSE7¥Be 125, aher prameabl 4P00Ydm pa Ased ﬁs Fhe
reactiongca f an e 4 il e, ' ki [ aki ng.
To pr eve!r51t o&figgg%p?%negur I .nig(ﬂlt ﬁfeosft ?ﬁfaaclyli%%%’ tﬁlgé haelﬁ(cgiﬁsllggc%% o[§ ét“ﬁ’ga(rgga% i %ﬁe
system may WécfephBckel PELADLE aalersd fgas sumehnes rHngiogedroet@.Q003r tan

ant i oxi dant ss4c ot hi. ci etc. . e o.the reactio
system A stoég (kﬁa]?%r ?’ﬁir 5"?2%@. ngefhfﬁrgoq%rglgﬁgﬁg g)fftt#e %Irlczé AR d1y
product obt acdeflipy thequnetdiddiabovePredrrbblperboioedaas abeaes$anPosSueh a
reduction neth i~s ,nat__|Limted i.nsofar 30 iso rcitrin, (1 QC) ) _can
be remved@%ﬁggegéﬁaﬁp@&t{sr & t“ﬁe&g?lgéadatq%(s)ﬁﬂoprreo&f%%%ﬁ%gh@&gﬁ tohé b&Pe
met hod, 1and asbandar.¢ parid i bat iverighet hO@h@c’i@mb@f&fE r egl yt}@één‘@hﬂﬁgati@s%ml es
i nclude a nethod,in which the above reaction, product is adjusted to be

aci di c, andmegbgje%dtjogoﬁl’@EFbFFh“E et 3419 @@@}O‘Fo?ysrtéi%\?élﬁo at et e S -

treatments (Eabsadpt ie@hiBREMNOU readBioh 0N i@XChABHRNIEL hod, ageerFHsEﬁSr{ oRs
etc.); nmenbrane treatnents ultrafiltration nenbrane treatnent, reverse

osnosi s menbVaheA ¥ datlméft 20i BrPexitiahife reRbrEaely Gedt Fenl) Y dua weight,
LoLEM! By oo FRACERRE BEOMIBIL ok b o Bl Latlalysiar Eo s pSlati o
5 the reaction system.

The reaction temperature can be in a range of about 80
°C or less, and can be suitably selected from this range. The
industrially advantageous temperatures in this range are from
about 20 to about 80 °C, and preferably about 40 to about 75 °C.

20 The pH conditions typically range from about pH 3 to 11, and
| preferably from pH 4 to 8.

The reaction can be performed in a static state, or
while stirring or shaking. To prevent oxidation during the
reaction, the headspace of the reaction system may be replaced

25 with an inert gas such as nitrogen, etc., or an antioxidant such
as ascorbic acid, etc., may be added to the reaction system.

A step of further reducing the isoquercitrin of the
reaction product cbtained by the method above can be performed as
necessary. Such a reduction method is not 1imited insofar as

30 isoquercitrin fIQC)(GO) can be removed and  @separated from the
reaction product obtained by the above method, and standard
purification methods can be freely combined.

Examples include a method in which the above reaction
product is adjusted to be acidic, and cooled to precipitate

35 IQC(GO) for removal; various resin- treatments (absorption method,



active carbon treatnent; etc. The renoval step of I QC may be conducted on
the reaction product after anylase treatnent as descri bed above; however,
the renoval step can be perforned on, for exanple, an 10 enzynmatically

nodi fied isoquercitrin before anylase treatnment. In particular, when
(3-anylase is used as an anyl ase, the I QGgsontent renmains substantially
unchanged before and after anylase treatnent. For this reason, the

resul ting rewmmi&xmﬂ@ngdun@thsdnogelnﬁtttxﬁﬁﬂb@nenﬁxmhethembtaﬁéisrééﬂmﬁnts
removed for fr0n1an 5 enzynatlfa“az nodi fi ed |so%yerC|tr|n

f ol | owed by rea ﬁgpg P an SR b fer &ER 1 h {EYEARG | SEEOSHP dRFmbrane

enzymat i cal |ty:edeE1f1th 15 oqgtettCirigel Nmefbianst treateaty t Bet3- é%ﬁﬁal
fol |l oned by rggpval of 1QC for reductlon therefrom Since the t
obt ai ned qué¥F FPHegF§@8§W%EF©oﬁB6S ¢|%%chﬁ?Q%%éyﬁéﬁucéélbr656P%P%Fﬁ$%ﬁn

| QC- G(4<3) arddl QereRlipitheldliC FekrdktaPl 2P0IdH;0N ddhe Wieker COMROSIL on

can consequently be even higher. Such quercetin glycoside conpositions are
desirably t R6&éVecontRahitigabuensl %6 nore, preferably 65 nmol % or nore,

nore preferably 70 mah% of.fmra, ¥€é ”Qﬁe gé@fqﬁﬂplﬁe75cgﬁaﬁy Gl pg%égp%%fy

further nore preferably 80 nol % or parti‘cularly nore
85 nol % or meReLioh IFACIGLL- PHftiar th@yhﬁﬂﬁ etreanmﬂﬂttaen @éﬂhilbeﬁgeabo&mnng

t hese, nore ab q in 03| e 05|t ons i in

vi vo absor blejg)ic‘lfg“iirg£ alrcge ?Eﬂéégéicontf% nThy kg% Clm)?% % %%%’5@“
mol % or 1éor engﬁanmallp; afoad. abky fﬁqukr%bnmﬂrﬁomebmp@a@e pﬂ@faefaahty G
nol % or nor e, furiher nor e referably 70 nmol % or nore, and partlcularly

p
more pref er RBFY198 401 J56T RorRY13e |16CUEES- 35 #h ¥RELAfSel &1 © cHdfp sEInheE

(100 nol % . rEmepest i enbsént QE1Q 4)nanRagb@C( @ik  Hieh d@iGet idhylase
gl ycosi de cggE05|t|ons can be determned in 35 accordance with the above

| QC- & 1- 3) EERERE - aRAT phife mesren: 26he desiplréadt Ypreslany Pradheldd sL ool %
or |ess, angupreferadiont? wmBkierofod 6sS 7f:|_9fst| %n&ééc&éor %Quéé)léw'féoﬁ( an

| ess, and preferably 10 nol %or |less, of 1QC( Q) V. Use of Quercetin
d ycosi He C@ﬁﬁg@@@:}qﬁ—;ly modified J_soquerc1tr1n fo lowed by treatlng such an
1so_querc1tr1n with P-amylase, or an enzymatically modified
isoquercitrin is first treated with P-amylase followed by removal

of IQC for reduction therefrom.
| Since the fhus obtained quercetin glycoside composition
20 has reduced proportions of IQC-G(4<) and IQC(G0), the IQC-G(1-3)
proportion in the whole composition can consequently be even
higher. Such quercetin glycoside compositions are desirably those
containing 60 mol% or more, preferably 65 mol% or more, more
preferably 70 mol% or more, yet more preferably 75 mol% or more,
25 further more preferably 80 mol% or more, ahd particularly more
preferably 85 mol% or more, of IQC—G(1~3) in the whole
composrition (100 mol%). Among these, more preferable quercetin
glycoside compositions in light of in vivo absorbability are
those containing 50 mol% or more, ‘preferably 55 mol% or more,
36 more preferably 60 mol% or more, yet more preferably 65 mol% or
more, further more preferably 70 mol% or more, and particularly
more preferably 75 mol% or more, of IQC-G(2-3) in the whole
composition (100 mol%). Proportions of IQC-G(4<) and IQC(GO) in
such quercetin glycoside compositions can be determined in

35 accordance with the above IQC-G(1-3) contents, and preferable



As shown in the bel ow Experinents, when orally adm nistered, the quercetin
gl ycosi de conposition of the present invention has higher in vivo
absorbability (mgration into the blood) (orally adm nistered in vivo
absorbability) than 10 isoquercitrin and enzymatically nodified
isoquercitrin, and, as a result, exhibitggan excell ent anti oxi dant
property in the body when orally administered.- Therefore, the present
~invention praxangéssatypochlliyndnodlidg Hh it oxi dang, cont qireifegabhe Abavie

guercetin glycoside 1 pposition of the present_ invention as_an _active

i ngredi ent, C}s/rpe%%sl’ca(?gy%@%'cg@tﬁs oxPd&Ent=% fsePT ntehe | IV ngrpisdpPly 10
(herei naft ermcdlksorr eéesr exdf ttocasoy'in vivo antioxidant"); and the quercetin
gl ycosi de conposition of the present invention. The food thus has an in
vivo antioxidant function (active oxygen 20 scavenging ability). The in
vivo ant poximantsésonatudddatt adci wed 8@ capdosaii.oPe prepared in any
desired formsuitabl'e Tor oral admnistration, —such as powders, granul es,
tabl ets, capsul e proditt sSShal | e &8 | Pglovns Exsirineers, swwgenstemrisly or
i ke |'iquidf@ras,; e L L=SQld c.etc T, i on
of the quer §$lﬁﬁg1f§€%i’i Ztehego 1%2:5 :G?anafg%aegiéwdﬁin%{oggtlaﬁ [ %%(i%genltog; J}Oésosoe;IHO
limted, andnyaptbensbisabligheselfinctvedof mpmoabehhyttof (Midbkttion| désgot hamr

100% by wei he t o _oxjdant ,used is not, |linmited.insofar as
antioxidantggéoggfecgggggg ef%@ﬁ%%sgﬁkgﬁe ﬁ%vih%r%%dy?béﬁégéggilﬁg?sui y
sel ect edOwi tisonuarcangen such ehhanat trealdant moxdi dasd tofairastdimg atd 3@ @ of
guercetin glycosjde conposition in e dose for. an_ adult weighing 60 k
The antioxi&éﬁ?itaneﬁggg?%%a?%deﬁgeiﬁ%Qﬁrﬁﬁ%ﬂqﬁﬁﬁaﬁq Tyressy ¢ QiFgﬁ ﬁﬁﬁg%r
by further mhghngrailwertSnicasré®rs, additives, -27- or |ike conponents
into the quercetin glycoside conposition. Diluents and carriers usable
herein are not Iinité%m?ﬁ§8F%f ashe t Hersstséct 1BVeRRéCR nvRFRYisiesi s anotfood

itrrpﬁi Ired. Eiiﬁﬁtmh@;ﬁnfﬁ hat egfcioknghide-sHGias8g FhyCasSsre (et esen RIS
renal ose, actose,
15 composition of the present invention as an active ingredient,

specifically’ an antioxidant for wuse in the 1living body

(hereinafter also referred to as “in vivo antioxidant”); and the

quercetin glycoside «composition. of the present invention. The

food thus has an in vivo antioxidant function {(active oxygen
20 scavenging ability). |

The in vivo antioxidant is not limited in form, and can
be prepared in any desired form suitable for oral administration,
such as powders, granules, tablets, capéule products, or like
solid forms; solutions, suspensions, or like liquid forms; pastes

25 or like semi-solid forms; etc.

The proportion of the quercetin glycoside composition
mixed with the antioxidant is not 1imited, and may be suitably
selected from a range of 0.01 to less than 100% by weight. The
amount of antioxidant used is not limited insofar as antioxidant

30 effects are exerted in the living body, and can be ‘suitably
selected within a range such that the antioxidant contains 1 mg
to 30 g of quercetin glycoside composition in one dose: for an
adult weighing 60 kg. |

The antioxidant can be prepared as a formulation in any

35 desired manner by further mixing diluents, carriers, additives,



5. ol igosaccharide, dextrin, dextran, cyclodextrin, starch, starch syrup,

i sonerized liquid sugar, and |ike saccharides; ethanol, propylene glycol,
glycerol, and |like alcohols; sorbitol, nmannitol, erythritol, lactitol,
xylitol, maltitol, reduced pal ati nose, reduced amnylolysis products, and

| i ke sugar al cohol's; triacetin 10 and |ikgysolvents; gum arabic,
carrageenan, xanthan gum guar gum gellan gum pectin, and |ike

pol ysacchar icdes]ilend onapenentExadpltes tief gddrd¢dties ghedeulielec hebmabodig:iagent s
and |ike auxiliarjes fl avorings, i ce extracts, antiseptic agents, etc.
Waen t he ab@%tetu%\['?miaagi Sﬁrféerpge‘b%&g@ ﬁ%?l??gmsﬁﬁ‘? H g ITERERFefs,
or additiveshel efifgcdesifr ablee iReWitedholis woabiikbhyréhat thandramiatien
contains the quercitrin glycaoside conposition in a proportion of 0.01 to
100% by wei @Hg%u%dsuﬁa%?eer dhiuFosel £5USHosDy NEitgwe, Exahpleseof lagess
having ag i B1V5Y8a@dbedanicxt29nf URehi0hn (@Gl LYS1O0XKASN SGaMeRI NG arcn
ability) include the quercetin glycoside conposition of 'the present

i nvention i E¥EWP: 1FEMALI 28T ohtdlel gsuggpowderd ¢lkmubeschanislest's, eWwpedl e
product s, i rjnk, su as . sup ts, d addi, ng
t he above d??égﬁ%s, égﬁ??éfsgi ?g%ﬁﬁi%?§%§l?g F%%ﬁﬁﬂéycgﬁ?ﬁggéf@ﬂ@%gg%&%r
conposi ti onerghdriwmict i deaitifobds Xyndloddi ngal obdsl ,f orredspedi f paththerlsth

use and condiki I f.or specified_health use) obtained by adding the
quer cetin g?%%%@%%ea%éﬁéﬁkﬁﬁﬁ &H% CE?heaB eddhE PHIBRt P ﬁo¥§;§Knﬁﬁﬁ?q%5 Bs
as one tdnpenéniike ddiercelhy; puavisdid)e choedseadr) amntRaNi @nanfiaXigdant

function (active 30 oxygen,scavenpgi,ng abilit Such foods include those
t hat contai ﬁei¥% %V%’%&Eéﬁlc&r}cﬂ%l"g@g%w GSPET P OMALRE - prigsamtles

invention apd heuel tARelsN Yh¥YDudNt cB¥l detig f iehiban 4Act M @eOXy@eM aries,
scavenging ability), and that are provided with an indication that they
are for uselt®"yr t SBECS UPPYESE Si n20 T VR W &PEBRS , 35 G-eact i ons or

probl ems caused ther gy -28 Lhotbe £asRel18:1 00d haviagean antioxiaant

function (active oxygen scavenging ability), the proportion o
quer cetth gRyEeitRe compokitd,onox hedldirives.noit| ilsi teabimabdes irheview of

usability that the formulation contains the quercitrin glycoside

composition in a proportion of 0.01 to 100% by weight, and
preferably 0.1 to 50% by weight.

Examples of foods having an in wvivo antioxidant

20  function (active oxygen scavenging ability) include the quercetin

glycoside  composition of the present invention  itself;

formulations (e.g., powder, glanules, tablets, capsule products,

solution, drink, etc.), such as supplements, prepared by adding

the above diluents, carriers, or additives to the quercetin

25 glycoside composition; and functional foods (including foods for

specified health use and conditional foods for specified health

use) obtained by adding the quercetin glycoside composition of

the present invention to common foods as one component to thereby

provide the foods with an in wvivo antioxidant function (active

30  oxygen scavenging ébility). Such fcods include those that contain

the above quercetin glycoside composition of the present

invention and have an in vivo antioxidant function (active oxygen

scavenging ability), and that are provided with an indication

that they are for use to prevent or suppress in vivo oxidation

35 reactions or problems caused thereby.



~antioxidant function is inpaired, and, usually, may be suitably 5 selected
froma range of 0.001 to 100% by wei ght. Exanples of such foods include,

but not limted to, frozen desserts such as ice cream ice mlk, lactice,
sherbets (sorbets), ice candies, and the like; drinks such as mlk
beverages, lactic acid bacteria beveragesygsoft drinks (including 10 those
containing fruit juice), carbonated beverages, fruit juice drinks,

veget abl e juice drinks wegetadd edf rai ttobaveeages, aspantsoxtiidmkstupaider ed
bever ages; % hol s such as cof fee beverages red tea beverages

|-i queur s;
and ot her te&c FFﬁksoxﬁ%ﬂbsf§ﬁ@ﬁnﬁén 9 cofRbie )soupds pBrager Sidlibs Cfandhehe

like; desserjuersetinaglikspuddefgsSod€:ibn tEESE Bk 0 Pugd rlgﬁﬂ_t@&lll.lfnﬁ&d't@ﬁs
puddings containing fruit juice, and the like), jellies, babaloa, yogurt,

and the |i kétdarsdane hupctdrawility PRl rBdbbredgulsLakly t Heay ke Sy

gum and §ug%@1eeeéedfﬂjﬁmabegﬁ§é,oﬁmomllat;esl@@bc PRet ed chocol ates
(e.g., marble chocolates, and"the |ike), flavored 20 ocol ates (e.g.

stramberry chocolate§RaUP&@%epﬁyfﬁhﬁbof@@@% inpdkydm chmtohateélmahddthe,
like), and %ngg k%esg %uéWCQ §cehg%g_ﬁan ESS % QC|T%&9ﬂ3b0Q99x%bts

butterballs, | es, candies” (i ntl uding Carame
nougat s, gur‘rﬁprba‘nsﬁ £s 1cenm:&tmlmdsi,owandan’dqe hd ilkeke) dritiops suthf fas anddkt he

like; baked 25 conf ections such SCUItS i_es, ,okaki, (rjce
crackers), senﬁ%?e?rﬂcgtéfaéﬁe?a?ag%. EVFFﬂ%ésﬁéﬁﬁg_ F %ﬁ%%ﬁ@%&ﬁch
as asarzukehoshoyonrzatkengsHiraizukeica chmatleas u@ewkege:k,m frlﬁ_l-tk Suice
nuka- zuke, ke, karashi-zuke, noraom -zuke, une-zuke, fukujin- zuke,

shi ba- zuke, a§ﬁ8 Se ZYREET ﬁ8seHlQ%K%FlQ%ﬁd TRezhab e Tuddy beYeBedRT c FRRE tS

separate dragshrgs, polblefé®epdiessidys, aK@éI%l@ssuQﬁ pgs BiheSRYC e cd AR
such as strawberry jam bl ueberry jam marnal e jam apricot jam

ade,
preserves, RRUCYFHEET Ked frai bevRTraessuchd asheed e ﬁ§§n5ﬁd $PPs jaeh as
processed T EhbomaliCBoass CNBEELES . sofBE! CObS: ARP! BPre St LEVORII] €8,aNd o

peaches preserved in syrup, 35 and the |ike, processed meats such as ham
sausagel? r oRYHdpaEK @93 randcusi@ ridj k@udﬁeoeessemlikshpu@@m%ucfplakilﬁllgsh

ham i eh sausegmind 1At Lets, kawmbekor(alsamAihbeh Bastel, NS

and the like; gums such as chewing gum, bubble gum, and the like
(stick gum and sugar-coated gum balls); chocolates such as coated
chocolates (e.g., marble chocolates, and the 1like), flavored
20 chocolates (e.g., strawberry chocolates, blueberry chocolates,
melon chocolates, and the like), and the like; candies such as
hard candies (including bonbons, butterballs, marbles, and the
like), soft candies (including caramels, nougats, gummy candies,
marshmallows, and the like), drops, taffy, and the like; baked
25 confections such as hard biscuits, cookies, okaki (rice crackers),
sembel (rice crackers), and the like; tsukemono (pickles) such as
asa—-zuke, shoyu-zuke, shio-zuke, miso-zuke, kasu-zuke, koji-zuke,
nuka-zuke, su-zuke, karashi-zuke, moromi-zuke, ume-zuke, fukujin-
zuke, shiba-zuke, shoga-zuke, choeen—zuke, and umezu-zuke; sauces
30 such as separate dressings, oil-free dressings, ketchups, dips,
and sauce; jams such as strawberry jam, blueberry jam, marmalade,
apple jam, apricot jam, preserves, and the like; fruit wines such
as red wines and the 1like; processed fruits such as cherries,
apricdts, apples, strawberries and peaches preserved in syrup,

35 and the like; processed meats such as ham, sausage, roast pork,



paste), hanpen (cake of pounded fish), satsumnage (fried fish paste),
datemaki (fish onelet), whale bacon, and the like; dairy 5 products such as
cheese and the like; noodl es such as udon (wheat noodles), hiyamugi (fine
wheat noodl es), sonmen (fine wheat noodles), soba (buckwheat noodl es),

Chi nese noodl es, spaghetti, nacaroni, bifen (rice noodl es), harusane
(starch noodles) wontons, and the |like; and delicatessens, fu (breadlike
f ood made 1Gnaf twWheat kel lﬁr@ﬁ)&ssd@nbisl( nmd&edsaﬁld éfemmdlafnb sh)sh adulisage,

various processed foo roducts i.ntake of the food of the
present |nv2ﬁFPoﬁ ﬁge kﬁW%% d (Fhesres é&?htp%é%ﬁlbnglﬁﬁwa (baked fish
ant i - oxi di zgals@8) f feebehn (EhRe ldsvigmeurRRAY , £ Caélat%e.unaabteatxlﬂ{:léal e.cf‘its%d
for exanpl e, mnthln a 15 range such that the food cont ai ns of

quercetin GBFEBS: dé FepakipdiisBnorgicth adiake wecghi n@n@otfk@n?%ke I\/éiaﬁéd’
for I nprovi pgonats ysﬂma@' shecsd Ay Mineo 11%5%9@&1%4;5&91‘ aQJ&g&’th(v\}Héat

d ycosi de Conposition 20 The present inventioh provi

i mprovi ng ﬂ@@déE%lAyfad@WﬁgstefEmh¢r1whe¢@ absgdbaﬁhllﬁymeﬁ a&fgmﬂ(nwheam
glycosi de CompAsLL] ONsopCoLdbifhdd tWSARLNOM R LOe RISSANL  LOyanton.
with respect to querC| r|n yCOSI e conposi ti ons nomn %f verHh ’

anti oxi dant mactienty, biheuor Jriyeadmondsesred mardaémmlVQsa@s@mbammddﬂeﬁ

t hereof can_be. i nprove y conve i.anal | kno lcal dlfled
i soquerci tri"A’ tRES ?%gﬁﬁf I8 ﬁ% \é?ﬁiqgﬁ? 2? EF%ggi§k%f %%
quercitzdn @tfymsadegmﬂ@@m t ditbu C@rrastm@dl @ﬁﬂo‘ééﬁsoﬂ'étﬁ edod HHd therious
present invention can pﬁrforned 30 through a step of, using

enzymat i cal P¥ ﬁﬁd@??9§fsﬁgo PRF FH9dUstes a starting material reduci ng the

proportion of quercetriha 1gtag@%ﬁeuéé Q%cﬁ 4:)f_)t)ner g@bgéﬁﬂtfﬁv&m@ﬁe is not
followi ng formula: [Formula 13L Glc)n-H
- limited insofar as i eXhlbltS an antl ox1dlzat1c>n effect 1n the

living body, and can be suitably selected, for example, within a
15 range such that the food contains 1 mg to 30 g of guercetin

glyceside in a portion for an adult weighing 60 kg.

V. Method for Improving Orally Administered In Vivo

Absorbability of Quercitrin Glycoside Composition

20 The present invention provides a method for improving
the orally administered in vivo absorbability of a quercitrin
glycoside composition. According to the method of the present
invention, with respect to quercitrin glycoside corﬁpositions
known to have an antioxidant activity, the orally administered in

25 wvivo absorbability thereof can be improved beyond conventionally
known enzymatically modified isoquercitrin. As a result, the in
vivo antioxidant activity of a quercitrin glycoside composition
can be improved.

The method of the present invention can be performed

30 through a step of, using enzymatically modified isoquercitrin as
a starting material, reducing the proportion of gquercetin
glycoside (IQC-G(4<)) represented by the following formula:
[Formula 13]



wherein G c represents a glucose residue and n is an integer of 4 or nore.
The nethod for reducing the proportion of 1QC-Q3E4<) is 5-not limted, and
nmet hods that fractionate and renove | QG- 4< ) fromenzynmatically nodified
i soquercitrin, methods that deconpose |1QC-G4< ) contained in
enzymatically nodified isoquercitrin, and30the |ike can be enployed. A
preferabl e exanple is one that rocesses enzymatically nodified :

i soquercitrin with anylase, 10 B'Qef erably (3-anylase. The conditions for:
the reaction of anylase w epnzymatically nodified i soquercitrin may be
the same as 'y Osone éﬁven in 11l above. The degree of
reduction of be“such that the |1 QGG 45) content (total
proportion) in guercetin 15 glycoside conposition is 15 nol % or

| ess, preferabl yyl0 npl % @.ciclagsys and nmore preferably 6 nol % or |ess. To
improve orally agginigtered in vivo absorbability, the nmethod may further
contain a step of reducing the proportion of isoquercitrin (I or GO

repr esent ed YBYTERR $F ITGRTRGENED F GFHHACES FEBERR AU &8 apOLT-€¥gr 1of 4
O dc-(dc)prHpeX 0 wherein A c represents a glucose residue and n is O.
Such a nmethod is not Ilimted insofar as isoquercitrin 25 (1QC or GO can
be reduced, renoved, Toe skithpdafed fedusirite theegoopontpowdatt IQhiGi4sediby

of the vari S5 J4TtEdnyant: SRsPoRt e R E Ao Hetas BT Te SapIieL

t her eof arefrphosezyiedccaléy modlfiedbipweneThet1iQl medhotisonhaenduatmpstep

can be Per T QbREQ Al Yond 15 AMhAeE AL IR, SR IEeGTLb5 0018350 oy
the like can be employed. A preferable example 1is one that
processes enzymatically modified .isoquercitrin with amylase,

10 preferably p-amylase. The conditions for the reaction of amylase

with enzymatically modified isoquercitrin may be the same as with
the conditions given in III above.

The degree of reduction of IQC-G(4<) may be such that
the IQC-G(4<) content (total proportion) in the final quercetin

15 glycoside composition is 15 mol% or less, preferably 10 mol% or
less, and more preferably 6 mol% or less.

To improve orally administered in vivo absorbability,
the method may further contain a step of reducing the proportion
of isoguercitrin (IQC or GO) represented by the following

20 formula:

[Formula 141

O-Gle-(Gleyn-H

OH ©

wherein Glc represents a glucose residue and n is 0.
Such a method is not limited insofar as isoquercitrin
25 (IQC or GO) can be reduced, removed, or eliminated from the

reaction product obtained by the above IQC-G(4<) reduction

processing, and may be a combination of any of the various



5. described above, and it may al so be perforned prior to the anyl ase
treatnent, for exanple, on enzymatically nodified isoquercitrin. The

nmet hod of the present invention can be advantageously performnmed by

subj ecting enzymatically nodified 10 isoquercitrin to the above operation
(amyl ase treatnent or anyl ase treatnment +3renoval and reduction of |QC),
thereby converting the enzymatically nodified isoquercitrin into the
fol | ow ng quenFenthortl cosiide cedhposnttionis.a BpapdSid iommptespthaiary are -
m xt ure of e des resented by the 15 follow ng fornul a:

[ Formul a 15?H%fﬁ Eég%g%%#PébGﬁ (%?c n H OHO wherein A c represents a

gl ucose resi due and mhes IOrradyatdbhy ye@movalt &qup ofarl lo& p@f@m@@d after
sati sfying the foll mnng eg&mrenents éo (]% %2 (1), containing at
least a queresti AtgtyTosicde whetei Ph Fae tﬁﬁ cBAFISIN oRTeHHr | $6s a

m xture bf qieer:@elbedil glopoesi desl if WRiyChalsd Shd, FMEdrieWhiGl o0t NES Rhe
val ues may be or. 1 and 2, in a total proportion of 50 nol % or

nore, and q@&¥ @F?n §§e©PV%Béld 4 n SHATERen | 14 GZAYBRELeHL Y t ctedified
proportion akcdRerdDi20r | ess. Such a conposition preferably further

satisfies the follow ng requirement (3): (3) the conposition conprises a
m xture of querceti nr'—"gljlleyc0@13*@?@%d 30@fin Wf&ch preiseng, alreifelnltlmhl chcast heben

val ues My Bednblod e | By? LOLAlALOPOLLL a0 9L 00, Mol Je.ar

nore, and a querce |n - yc05|de n Ich N rs pro on

of 20 mb¥ % esoques@ltﬂtmchta cbhposiltdwen ppetatadhy famryﬂjaee s’ateas:fmeeﬁ t be

fol I ow ng r%ﬂgié&gEQ&e%%EEHt + removal and reduction of IQC), thereby
converting the enzymatically modified isoquercitrin into the
following quercetin glycoside  composition: a composition
comprising a mixture of quercetin glycosides represented by the

15 following formula:

[Formula 15]

O-Gle-(Gle)n-H

CH 0

wherein Glc represents a glucose residue and n is 0 or a positive

integer of 1 or more, and satisfying the following requirements
20 (1) and (2): '

(1) containing at least a quercetin glycoside wherein n is 3,

(2) the composition comprises a mixture of quercetin glycosides

in which n is 3, and in which other n values may be 1 or 2, or 1

and 2, in a total proportion of 50 mol% or more, and quercetin
25 glycosides ip which n is 4 or more in a total proportion of 15

mocl% or less.

Such a compositicn preferably further satisfies the

following requirement (3):

(3) the ccomposition comprises a mixture of quercetin glycosides
30 in which n is 3, and in which other n values may be 1 or 2, or 1

and 2, in a total proportion of 60 mol% or more} and a quercetin



5. (4) .the conposition conprises a m xture of quercetin glycosides in which
nis 3, and in which other n values nmay be 1 or 2, or 1 and 2, in a total
proportion of 70 nol % or nore, quercetin glycosides in which nis 4 or
nore in a total proportion of 10 nol%or |ess, and a quercetin glycoside
in whichnis Oina 10 total proportion3pf 20 nol % or |ess. Such a
conposition preferably further satisfies the follow ng requirenent (5):
(5) the conpdyicbbbde conpwhies a dexturie of Rotalpesra@forguencefi R0 mol% or
gl ycosi des, .one in which nis 2, and one in which nis 3, and the 15 total
proportion tHf&feof is 50 mol % or nore. According to this method,
enzymatical Iy nodifieficH saquaiigbklt Dok aprbeceapVer tradthot 0 A-quer st ivhe

gl ycoside conposition that exhibits, when orally adm nistered, in vivo
absorbabiIiﬁyggﬂﬁ%n?sr%QQ}ﬁPWﬁBE 6t) ‘more that of enzymatically 20 nodified

i soquerchtrim) The iRaHBase M Yhns-iaksorbabidity is peeberabl e S
times, and nore prefergbgg 1.01'€§9%1tines. EFFECTS é@ THE INﬁ%ﬁﬁ%%y#%e
quercetin glificHBidle Rohpodi tdnshsnofhifle pflesent vadBepnmentbeonl have geod 1i n
vivo absorbabilidy en, o LNl st ered, £d to jsoquercitrin_and
conventi onal Beﬁ%yn%?i?%lngé%dp?gégpﬁg%huggc{ﬁf?ﬁsi%so% f%?ﬁ?t,q??ﬁﬁftln
exhi bit hi ghviasides amtviokdidantief4 ect smoFer it ha stoeals opyoddre ignepEetlion
gl ycoside ¢ psi tions._and _food product.s cantaini,ng.such .30 conposjtions of
the presentgﬁgﬁeﬁgig%éffe ouh u?%x%énc 5°8195¢ 181 "Rihdt Png'S eActPvé
oxygen specitesal npmasdmisnpart 20 afolisher begy, preventing the formation of
cyt opat hy and agi ng, thg{eby reventing, treating and aneliorating various
di seases caused by &% i@eCﬁﬁ?ﬁéht%%bcPé@iegﬁbL%Squ%%WPLEStTﬁgl%ﬁe§@ﬁt

i nvention wrbl 1&g deseigubednier eimafter with reference to Preparation

Exanpl es, Experinments, and Exanpl es. However, the present invention is not
limted theﬁ,iothe composition comprises a mixture of 2 types of quercetin
glycosides, one in which n is 2,.and one in which n is 3, and the
15 total proportion thereof is 50 mol% or more.

According to this method, enzymatically modified
isoguercitrin can be converted into a quercetin glycoside
composition that exhibits, when orally administered, in vivo
absorbability that is 1.3 times or more that of enzymatically

20 modified isoquercitrin. The increase in vivo absorbability is

preferably 1.01 to 5 times, and more preferably 1.01 to 2 times.

EFFECTS OF THE INVENTION

The quercetin glycoside compositions of the present
25 invention have good in vivo absorbability when orally
administered, compared to  isoquercitrin and conventional
enzymatically modified isoquercitrin. As a result, they exhibit
high in vivo antioxidant effects. For this reason, the quercetin
glycoside compositions and food products containing such
30 compositions of the present invention are thought to be capable
of eliminating reactive oxygen species in various parts of the
body, preventing the formation of cytopathy and aging, thereby
preventing, treating and ameliorating various diseases caused by
reactive oxygen species.
35



5 Reference Preparation Exanple 1: Preparation of Enzymatically nodified
i soquercitrin (1) Preparation of Isoquercitrin Two-hundred-fifty grans of
fl ower buds of Japanese 10 pagoda tree, a |legunme, was inmersed in 2500 niL
of hot water (95 C or nore) for two hours and then separated by
filtration. The filtrate was obtained as3zg "first extract”. The filtered
residue was further imrersed in hot water and extracted, giving a "second
extract". These first and second extragkasMwez®e conbi ned and ‘15 cooled to
30C or less, and the precipitate fornmed by cooling was separated by
filtration. The preciptt aPECHRIE WABKEUHT h"hdt ePe  FRBFYANSS | Poreinadigr

dried, givingtB2:8f@r&lcd Wd Prabhhati dEdnp16E, IBPOFiiRe, SHISBHMRNESY,
20 g of this rutin was dispersed in 400 20 nL of water. The pH was

adj ust ed t o FAW§VEE; ngPe BASEEF uktEntignd isonal lgimgtedatneksitase (product of
Amano Engynme Inc., tradenane "naringinase ~Amano"', 3,000 U g) was added
thereto to start the reaction. The m xture was maintained at 72 C for 24

hours. The redcfesanas xPreranagdonhEnanpbe ell: t BraXtrr@tiand of h8npyrewt jpialdye
25 produced by %%gkggg Lﬁgg@{g%ﬁd by filtration. The obtained
ol was washed W tTh

precipitate (s wat er and then dried, and 13.4 g of
i soquer ci tri{d)wasepatdtEcnedt [()qRrreparahi on of Enzymatically nodified

i soquercitrin 30 To of .the i, uercitrin obtai ned above s added 500
L gf wat er, and 40 nghg%?ﬂ%$3#%% magrﬁﬁﬁeﬁﬁgngﬁanﬁe PhergiRfnese
Subsequemt | pagd8a gt e, CYChogand | hs0liHEARSEE aiSF8I08SRL, LGRS GatAPRAGS o
Enzynme Inc., tradena "Contizynme", 600 Umnm) was added thereto to start
the reacti ot AR heFh X eh‘%;ﬁsg FGatrRhi FRRRERTSIH v 2B W@ téor- f ofheg
hours. The ebtaises wad-optaaskd ofs M xt#rewasreoeted, maad f&*ﬂ@@ré&%qci%%t 0

a colum ((1)3.0 x 40 cm filled with synthetic adsorbent, D aion(r) - 20
(product olFef feuHighiimeRerpdaln diph wathe andorberactngs @aghed av tgecrogdo

nL of water oxSuRseaUenth ¥ 604 13t of, PO by, yoLupe stdhanale combined and

15 cocled to 30°C or less, and the precipitate formed by cooling was
separated by filtration. The precipitate was washed with water,
recrystallized, and dried, giving 22.8 g of rutin with a purity
of 95% or more.

Subsequently, 20 g of this rutin was dispersed in 400

20 mL of water. The pH was adjusted to 4.9 using a pH adjuster, and

| 0.12 g of Naringinase (product of Amano Enzyme Inc., tradename
“naringinase ‘Amano’”, 3,000 U/g) was added thereto to start the
reaction. The mixture was maintained at 72 °C for 24 hours. The

reaction mixture was then cooled to 20 °C, and the precipitate

25 produced by cooling was separated by filtration. The obtained
precipitate (solid) was washed with water and then dried, and

13.4 g of isoquercitrin was collected.

(2) Preparation of Enzymatically medified isoquercitrin

30 To 10 g of the isbquercitrin obtained above was added
500 mL. of water, and 40 g of cornstarch was added and dispersed
therein. Subsequently, 15 g of cyclodextrin glucanotransferase
(CGTase: Amano Enzyme Inc., tradename “Contizyme”, 600 U/mil) was
added thereto to start the reaétion, and the mixture was

35 maintained at pH 7.25 and 60°C for 24 hours. The obtained



5 aqueous solution was | oaded onto the colum. The obtained eluate was
concentrated under reduced pressure, and then freeze-dried, giving 12.8 ¢
of enzymatically nodified isoquercitrin (hereinafter referred to as :
"isoquercitrin Gmx)" or "1QCG G mx)"). The obtained isoquercitrin G m x)
was subjected to HPLC 10 under the foll owmng conditions to fractionate the
conponents, and the conponents were analyzed using a nmass spectroscope
(LC/ MB/ VB,  rhapafnoNahett ey pasatbeled Quadd rindd avafed <HRELE £ andiddnongs. o

Colum : Inertsil(r) -2 04.6 x 250 nmm (product. of d, Science 15 Inc.)
El uate : V\atxer4?jaé: orﬁ%f?%e‘fﬁ %y‘%gj@/ti%/ %Bfﬁ’f S0P 1aARE8r Banee (product
measur enent oft M twaresiengitendfca3Stonm Fhew dicebelt 8wat/ whshdde,es uldos
reveal ed that the above enzymati cal l 20 nodified isoquercitrin

(1 QC- G i x) Flcotpr FaBF a nickPEREUSItIaC 08hd™rarqfoudlt Qeygl¥Rie8iedeathanol
represensed oyiebhs $81UtQWNNGaL0T Bh& oﬂ@%%cébl&ﬁ{.w'ﬂe;gbt%% el'ﬂgtg of

0-de-(de)n- OH O wherein Ac represents a glucose residue and n iIs
a positive Y25 Genegeirafed widawriedumsibampneasiive, (ed ofthehe fr@ezaritileQe
gl ycosi des gonhai neg ign the aheve 'é} W c lated fr HPLC
anal ysi s reggl ts&usi ng the fol ngvl n(gill_ quéctq'lc\éﬁLﬁThZ%%#io]%ggti ogﬁgggé‘%éﬁilﬁerm
conponent s vbeseagalrownrefefiabd e t2. a85-“{dguatrconrd) Thenixol’aror atiIgcef
| QC or an | £0SIi (9 . the.peak area .of _I or an | 0S|
160 “the t oPanUbak” af | dieataeth ARER AL B, ple s et sUBTeBLS O Ut
10 under the following conditions to fractionate the components, and
‘the components were analyzed using a mass spectroscope (LC/MS/MS,

Japan Water Corporation, Quattro Micro).
<HPLC conditions>

Column : Inertsil® ODS-2 ®4.6 x 250 mm (product of GL Science
15 Inc.)
Eluate : Water/acetonitrile/TFA = 850/15/2

Detection: Absorbance measurement at a wavelength of 351 nm
Flow rate: 0.8 mL/min
The results revealed that the above enzymatically

20 modified isoquercitrin (IQC-G{mix)) comprised a mixture of IQC

and various IQC glycosides represented by the following formula:

[Chemical formula 16]

wherein Gilc represents a glucose residue and n is 0 or a positive

25 integer of 1 or more.
Molar ratios (%) of the IQC and IQC glycosides
contained in the above mixture were calculated from the HPLC
analysis results using the following equation. The proportions of

the components were as shown in Table 2.



[[Tabl e 2] Mdlar Ratio (%9 GO isoquercitrin @@ & GB3 A & &6 G7 1QCE mXx)
33 23.19 975 31 Preparation Exanple 1: Purification of I1QC dycoside
(G1) The enzymatically nodified isoquercitrin Gmx) (1QC 10 G mx))
obtained in Reference Preparation Exanple 1 was subjected to HPLC under
the follow ng conditions, and then fractiggnated into a fraction containing
abundant isoquercitrin (G (GO fraction), a fraction containing abundant
Gl (Gl fractiEonptian ¥lraction cont ai ni ng abundant & (& fraction), a
fraction 15 4 ont ai ni n bun gﬁé %g?frac ang a fraction containing
abundant G4 [(&4™f %]Et ‘c ¥ Qﬁag %CFP di'f1 ons> Col um :

Devel osi | QDS- UG 15/ 30 Qhe5p§am Yare@ em Hot ventan 186l g@ﬁoﬂdeaquequqoo

sol ution containing

sol ution containing 1% FGluRgaked CTadRd and @@/&I&VC%M%% CHBCN
Elution 5 Solvent B and solvent A are mxed at a ratio of 18% by volune to
82% by vol une respectively, and eluted under isocratic 25 conditions at a
flow rate oflTepleiZhi n. Detection: Absorbance detection at 360 nm

Specifically, an elutrton tine from40 m NWARS A QaEld (4y nutes was di Vi gled

;p;gtrgngrgvtlons taklng 1 Eﬁaikbﬁﬁ ﬁit;iﬂ ngie+gfrdéglu§& LG Ub§ g7
Id.L,LI DTS OO0 1 C[t =&+J J y an u

fractions SJE?Q_G?@%&"C eollected g‘?} & "J‘ “'2;,*1% 9u. et 'c..,3 L

fraction, GL fraction, and GO fractlon respectlvely These fractions were
freeze-dried, g@% ?%g? S+ 9bt alhed-as, 3@{&@ ?;S
Subsequent | vy, tge obt al ne ractlon fg? Fractloﬁngg ?Fac (G
fraction, and 4 fradﬂlﬁorenm’meteaalhsumpér.fmﬁtmscbmrdﬁiﬁlrﬁ:nanb(mxbs (ander
thefolié)wi [ di t.i.on an he mol ar __ratio n ra r
wei ght 5= of ?gg ?Ek:éﬁé%qﬁ 19 ﬁe erence Preparaglo (ﬁxampl Verass éﬁ%gec% 3
to HPLC under the following conditions, and then fractiocnated
into a fraction containing abundant isoquercitrin (G0) (GO
fraction), a fraction containing abundant G1 (Gl fraction), a
fraction -containing abundant G2 (G2 fraction), a fraction
15 containing abundant G3 (G3 fraction), and a fraction containing

abundant G4 {G4 fracticn).

<HPLC Fractionation Conditions>

Column : Develosil ODS-UG~15/30 or 5 cm x 50 cm
Solvent : Solvent A: aqueocus solutiocn containing 1% by volume
20 ' acetic acid

Solvent B: aqueous solution containing 1% by volume
acetic acid and 90% by volume CH;CN
Elution : Solvent B and solvent A are mixed at a ratio of 18% by
volume to 82% by volume respectively, and eluted under isocratic
25 conditions at a flow rate of 32 mL/min.
Detection: Absorbance detection at 360 nm
Specifically, an elution time from 40 minutes to 113
minutes was divided into 73 fractions taking 1 fraction per
minute. Fractions 17 to 24, fractions 26 to 33, fractions 35 to
30 43, fractions 45 to 53, and fractions 55 to 73 were collected as
a G4 fraction, G3 fraction, G2 fraction, Gl fraction, and GO
.fraction, respectively. These fractions were freeze-dried, and

about 300 mg of each was obtained as a solid.



5 glycosides contained in each fraction were cal culated. The nolar ratios
(% are shown in Table 3. As shown in Table 3, the GO fraction, Gl
fraction, & fraction, G3 fraction, and &4 fraction contained |QC(®&), IC
gl ycosides Gl, &, G3, and (4, respectively, in a proportion of 73% or
nmore. 10 <HPLC Anal ysi-s Conditions> Col ungs: Devel osil C30-UG5 (4.6 x 150
nmm Sol vent : Solvent A: Agueous sol ution containing 0.05% by volune TFA

Sol vent B: CH3CN contdigigBeRd byrneoldpraitEd 46 Eraddion,: c& adhentorel ¢hi on
of solvent B 10% by volume -* 80% by volume (0 to 20 m n), sol vent 80%

by vol ume - £T86% 8y, Vot uactign, t an@5s4ifipctienvente BaEY] eetedea £heog
by volume (2Br1k0 229kl Mnadnd ($al VENT: B14§% by d’i@i%,(zé&dé %gfﬁﬁnndra@

Det ecti on: Absqrbance detection at a wavel ength of 370 rim
t enper at ur e:xa400€ [argbl €n<3] aNbrage Rapilec¢dr Fratthioh GO GheRIT3 &4d HASH

831 13,3 3 0605t ATt B T 6hohs s oty 12 TS o

0 92.9 5.8 Ta3iBs G&)f maet ishnwl GnO TBHAB. 3.9. Bs0.showkr eparrabi en 3Ex ahpl &02:

Preparation of lsoquercitrin . G 1- 25 Fracti nd l.soquercgitri 3-6
Fr oot on Pl PSPt 8088 GF of P9k SBiny ShaEE SSF 1 it 1R PBaquE P £ Fiction
(1 QG G mi x) onbtahaed iTocReder encec Pr gmﬁt@éim Expnpl €21 was, di ssal vert,in
aqueous net hanol, and gel filtration chromatography was performed using a
gel filtrati"6APREST L3710 3eBReRROP P 28°% %nd1%i®am Bi osci ence K K. ) .

The fil{pat epnas ahdBedil-onahed:-yns certain quantity, then subjected to
HPLC anal ysis under the conditions described in the above Reference

Colunmn : Develeosil C30-UG-5 (4.6 x 150 mm)
Solvent : Solvent A: Aqueous solution containing 0.05% by wvolume
TFA

Selvent B: CH3CN containg 0.05% by volume TFA
15 Elution : Gradient elution of solvent B 10% by voiume — 80% by
volume (0 to 20 min), solvent B 80% by volume — 80% by volume

(20 to 25 min), solvent B 80% by volume — 10% by volume (25 to
25.1 min), and solvent B 10% by volume (25.1 to 32 min)

Detection: Absorbance detection at a wavelength of 370 nm

20 Column temperature: 40 °C

[Table 3]
Mclar Ratio (%)

Fraction . GO 1 e1 | g2 | &3 | et | e | cs

sample isoquercitrin
G0 fraction 73.5 15.8 | 6.7 1.9 i.1l 0.7 0
Gl fraction 0 8§3.1| 13.2 | 2.4 0.9 0.4 0
G2 fraction 0 0 88.9 ] 9.2 1.9 0 0
G3 fraction 0 0 0 92.9 | 5.8 1.3 0
G4 fraction 0 0 0 0 0.2 8.0 0.9

Preparation Example 2: Preparation of Isoquercitrin G{(1-3}

25 Fraction and Isoquercitrin G(3-€) Fraction
First, 0.65 g o the enzymatically medified
isoquercitrin (IQC-G(mix)) o¢btained in Reference Preparation
Example 1 was dissolved in aquecus methanol, and gel filtration

chromatcgraphy was performed using & gel filtration resin



Preparati on Exanple 1, and divided into the following two 5 fractions: a
fraction containing abundant G3, G4, G5, and G having three glucoses,

four glucoses, five glucoses, and six glucoses, respectively, linked to
| QC by an a-1,4 bond (hereinafter referred to as "isoquercitrin G 3-6)
fraction" or an "I1QC-@3-6)" fraction);_and a fraction containing abundant

Gl, &, 10.and G3 with one glucose, tw glucoses, and three gl ucoses,

respectivel ysephakedd t H42%: byn@rbndmbendscienel maf key. r efies red t l@ eASvas
"isoquercitrin 1-3) fraction" or "I1QC- G 1-3) fraction"). Subsequent I y,
these two fFEEFF&PRAYEST e PyonBertdrda uﬂ‘é@%t#féﬂucéﬁenpr%@%eﬂo FensiRaC

sol vent and ahhe sié egagedr kad TcBnHiﬁ’f‘or% 1§e§13131§>e‘31f il SQRUEeRGhd | ﬂ@el%l%n@e

fraction" ("I1QCQGE 3-6) fraction”) ) ‘I'soquercitrin G(1-
fraction" ('PFEQEaG’quB‘) fipgapilen” 3. aﬂ@es@lﬁﬁé@ﬂl ohstawerthesubpébewhd o tHRLC

anal ysi squndssctiss c0didlons oeseribenihd Lig-abeye cBef cnence, Pr gpar #i on

Exanpl e , ratios gl'yéosides

cont ai ned 28ving eetdnhrebr a@lume\ﬂer ef aoad chllaic&{ts,Théi\r@s gﬂﬁsowse shown dix
Table 4. As ihown in Tabl e ;he tgta ortion o g

cont ai ned i A PHBSFRC éﬂsp%ﬁtlfvle €tio 849 att h&Yt otaéll &3‘;@ r t iRof

&S, HA,. & (haﬂdmmeﬁmrﬁe&lem@édltbtd‘fe ‘11@6q(£(e3cﬁ&rirﬁ ax3-on wescBbi” 2r an

[ Tabl e 4] i soquercjtrin 1-3)
fraction 5N§é8§9§@rf§ 4 %aﬁtl%b c%féi &) ffr?‘SEE-PBnC%“tlal@l?S é% aqtsgl %,
Prepar aih onagyang e w3i:hPrepar gtl'u@Bs@f ERay ngthesddy, Modhf it@deel S@OURILSL i N

G(m x) and Isoquercitrin ((4-6) Fraction Enzymati cal | y nodi fi ed
i soquer ci t r raspast Predpar ednkedako JQCI dantddald repmder(heseina Refrer egitagred

Preparati Ontgxégpl“ﬁsbq&éf&tr%qm@?ﬁ 6§2) FradhfoPr ecp@r‘ﬁﬁgEx Qe Gy fié@elm

di ssolved in aqueous -38- nethanol as in Preparatio nple 2, and g
filtration S@hﬁ@@wrd@apweaﬁdtWLﬂmwgl yemr@ommr}aéeﬂown@@r tltﬁCbmesia n

a pressure to remove solvent and then freeze-dried to give 0.15 g

15  of “isoquercitrin. G{3-6) fraction” (“IQC-G{3-6) fraction”) and
0.1 g of “isogquercitrin G(1-3) fraction” (“"IQC-G{1-3) fraction”).
These fractions were subjected to HPLC analysis under the
conditions described in the above Reference Preparation Example 1,
and the meolar ratios (%) of the IQC and IQC glycosides contained

20 in each fraction were calculated.

The results are shown in Table 4. As shown in Table 4,
the total proportion of Gl, G2, and G3 contained in the IQC-G(1-
3) fraction was 94%, and the total proportion of G3, G4, G5, and
G6 contained in the IQC-G(3-6) fraction was 86%.
25 [Table 4] |

Molar Ratio (%)
) GO. . Gl | G2 | G3 | G&4 | G5 | Gb6 | G7
lsogquercitrin
IQC-G{1-3) fraction 5 43 139|112 | 1 0 0 0
IQC-G{3-6) fraction 0 1 6 [ 22 ] 30|21} 13 7

Preparation Example 3: Preparation of Enzymatically Modified

- Isoquercitrin G(mix) and Isoquercitrin G(4-6) Fraction
7 Enzymatically modified isoquercitrin was prepared in an
30 identical manner as in Reference Preparation Example 1 (IQC-~

- G(mix) (2)). The prepared IQC-G(mix) (2} was dissolved in aqueous



fraction containing abundant &4, G5, and G5, with four glucoses, five

‘gl ucoses, and six glucoses, respectively, linked to IQC by 5 an a-1,4 bond
(hereinafter referred to as "isoquercitrin 4-6) fraction" or an
"IQC-E 4-6)" fraction). These fractions were each concentrated under
reduced pressure to renove solvent and thegs freeze-dried, giving 0.1 g of
"isoquercitrin 4-6) fraction" ("I QC-G(4-6)" fraction). The above

| QG- G(mi X) @xhandlthgs" | QC Irepbdab)onf reedngare wer e subj egked £D1tHRACon
anal ysi's under the conditions_described in the above Ref er ence Prepar ation

Exanpl e 1,  CAREMERRITARTN dnah fIBSCoRnhes 1t antd WER BPYEORTRI s uetdaln 2

cal cul at ed. fIB@tE@ﬁ%éﬁta?i&ﬁn%hgwndiéhﬁr abl e &, e et alyiPhopeht _I_gllhco%%SOf
A, &b, and G5 contained in fhe | QC G 4- 6) fracti on was 83% abl e 51

Mol ar Rat i of(wi@ ebucese @@483% EBragEes) s FgarEetvely | @@I@@ﬁm %P (I@)C Py 23
21 10 8 5 3 ) 7 1 | e
4. Prepa?atl on og éG(b%Pg %‘ ?8&?%9: %egfpegrr été i %% %1 qsosﬁgg%%tllgol Ep

t he procedurferscmorﬁ{éf@r enc 8 TeF-eped-dt)i“of ragRk aom esTllesée;_)fI@wdl(azas were each
enzymati cal | dif i soguer CI m.x) ) oPr

L.1QCG (m )?%éng%ljfré‘ieﬁ ]l}pepar at |u§r?r&ofér§anpu% °> re"‘n’fc %’?x%%gg) (a\%gsnpgh%n

di ssol ved i irBB8zatdofed ongemaﬁngel 25 @at élisoQ@@ic&d:r\Amt hG s1-a)r | facricn”
filtered, a e trate yas ed throu olurm acke wi th,

synt heti c a 6&% #‘:{li‘% I%@F\Q@B@ @1?0 %‘l‘?ﬁvecﬁ@ﬁl 83 Daé’r nt(kf hIQC"
SP-207) 10 The (3y 8} hetfactadsorpent \@@méuté& was hgdr,wi tiha\&@ts@t@ t Gnd@ND\Re
unreacted glucoses and like inpurities, then a 60% br% vol une et hyl al cohol

30 aqueous SBNHEFLANSEREIASEEd +hridiRyRRNE RELRRFICANT SPREE! At T awds 1/

col | ected. EEH@ cohd echeih el E&ékﬁog\ﬁ%ﬁorﬁ%ﬂt &étedaﬁ@demc 391ykesuges were
_pressure, an lt hlentefcqeeze dried (Sample 2).
calcuila

The results are shown in Table 5. The total proportion

15 of G4, Gb, and G& contained in the IQC-G(4-6) fraction was 83%.

[Table 5]
Molar Ratio (%)
. GO. . Gl | G2 | G3 | G4 | G5 | G6 | G7
isoquercitrin |
IQC-G (mix) (2) : 29 231 21| 10 8 5 3 1
IQC~G (4-6) fraction 0] 0 0 3 23| 33| 27 | 14

Preparation Example 4: Preparation of Samples 1 to 5

(1) Preparation of Sample 1
20 Following the procedures of Reference Preparation
Examples 1 (1) and (2), enzymatically moedified isoguercitrin
(IQC-G(mix)) was prepared (Sample 1:IQC-G(mix) (3)).
(2) Preparation of Sample 2
Sample 1 (0.5 g) was dissolved in 50 mL of ion-exchange
25 water, cooled with stirring and filtered, and then filtrate was
passed through a column packed with synthetic'adsorbent {product
of Mitsubishi Chemical Co., Diaion® SP~207). The synthetic
adsorbent was fully washed with water to remove unreacted
glucoses and like impurities, then a 60% by volume ethyl alcochol
30 aqueous solution was passed through the column, and the eluate

was collected. The collected eluate was concentrated under



(3) Preparation of Sanple 3 Sanple 1 and isoquercitrin (IQC) were

i ndependently dissolved in nethanol, and m xed so that the nolar ratio of
| 5 was about 45% Subsequently, this fraction was concentrated under
reduced pressure to renove solvent, and then freeze-dried (Sample 3). (4)
Preparation of Sample 4 Sanple 3 (0.5 g)-y@s dissolved in 50 nL of

i on-exchange 10 water, then 2.5 ng of (3-anylase (product of Amano Enzyne

Inc., traderaneed BbayieeM and 0 erUfgkevasdaided skhipiet®),. and the mxture
was mai ntain 3 at 50 C.and pH 5.0 for 1.5 hours. After the enzyme was
deacti vat ed By RERAFFEINBAtSAHE i xture was passed through a col umm

packed with syntheti gaagdser benbniProdiiflertot8in M trgphi shirChenhsgdndedrtl y
Di ai on(r) SP-_2071. The synthetic adsorbent was fully washed with water to
renove unre&dfealved vebgeathanell i Redi mpuedt pesthathee mombhyrakdouwe deRyl

al cohol = aq us: telaOn t - : COl ,
was col I%ct gﬁg al'%ilg)dt:gil%oécte el %?gﬁgbgﬁ%ﬁggﬁ??g%d un&g?le 8{:?%%%:3% r
pressure andetheed fprasserdr bedrenpwe mplaesdnpied igigyhiingez6-8ried Stimpides) .
(5) Prepar at3i on of Sanple 5 Sanple 1 (5 g) was dissol ved i n aqueous

met hanol , an&l' gel filtration chromatography was performed using a gel 25
filtration rd$i brésepitddexor)Sdmbl20:4 Amer sham Bi osci ence K K ). The

filtrate was fractionate b%fqﬁrtain qgantii%, and5the ubjected to
HPLC anal ysi s under tREPcBnditi+ sg)dé@‘(?r_ bEg°T g e RbBVreCRet B eptIANGe
Prepar atg onyExappl endnt 9. sokheetr R-hRREiioON (pLRRHA NN Gmabindanty et 1D,

&, and G7. Subsequently, this 30 fraction was then concentrated under
reduced preSSEFENF r eR9E ™S oMVentd®Pd Yeh FrEeALBH cthensiisseqidht e

1.0 g theregf | . 1045 0od | ang ek, 7 f
(3-anyl ase Hl%}é)ré\%%euc‘?dsg &Yrﬁg%%h%%zgﬁe%? ncc. a(}{t&; ??gﬁaﬁe%ﬁ?%zgn%&%??' 46%%6%/ 9)
was added t hBpettdzyand wEEe deectiveto@sbrainetai fe@agnesd, CthAd PHt86e5wesf or -

.2 hours. AfLEL-LRCLENANTR 22 19RACLLURLE P NERH 1t 0 adsorbent (product
15 of Mitsubishi Chemical Co., Dialon® SP-207}. The synthetic
adsorbent was fully washed with water to remove unreacted
glucoses and like impurities, then a 60% by volume ethyl alcohol
agueous scolution was passed through the column, and the eluate
was collected. The collected eluate was concentrated ‘under
20  reduced pressure and then freeze-dried, giving a sample weighing
0.3 g (Sample 4).

(5) Preparation of Sample 5
Sample 1 (5 g) was dissolved in aqueous methanol, and
gel filtration chromatography was performed using a gel
25 filtration resin (Sephadex® LH~20: Amersham Bioscience X.X.). The
filtrate was fractionated by a certain quantity, ‘and then
subjected to HPLC analysis under the conditions described in the
above Reference Preparation Example 1 to .collect a fraction
containing abundant G4, G5, G6, and G7. Subsequently, this
30 fraction was then concentrated under reduced pressure to remove
solvent and then freeze-dried. Subsequently, 1.0 g thereof was
dissolved in 50 mL of ion-exchange water, then 7 mg of P-amylase
(product of Amano Enzyme Inc., tradename “Biozyme M”, 4000 U/qg)
was added thereto, and the mixture was maintained at 50 °C and pH

35 5.0 for 2 hours. After the enzyme was deactivated by heat



treatment, the m xture was passed through a colum packed with synthetic
adsor bent (product of M tsubishi Chemcal Co., D aion(r) SP-207). The
adsorbent was fully washed to renove unreacted glucoses and |ike
‘inpurities, then a 60% by vol une ethyl al cohol 5 aqueous sol ution was
passed through the colum, and the eluategwas collected. The collected
el uate was concentrated under reduced pressure and then freeze-dried

(Sanple 5, @raghentheci@dovectSanples Ipddsdl Walughbjae ditnho JdRilkequnden
the conditions described in the above Reference Preparation 10 Exarrpl e 1,

and the nol SYFRets IBCBENEhdPretighT A fUpdssi deberbpai tRa iDialre®

sanpl es wer gpcahgul at @ghe Télfso@b%ﬂ@”v&a%“f@il;} hﬁasﬁé’cﬁrpQBerEe?no%r eul?rseacted
follows. [Table 6] Mdlar Ratio (% Sanpl e 28.8

22.7 21.4 1018cys&s prgl dige] lslpurw@,m b&)en( 39 @&mbbfe\@l‘llse 4etdmyl azl@.o@ois. 4

9.7 6.4 6 a 4 4.8.2. 9 0 I 2.9
25.8 2052 9] %u% %éog@i‘gc%“o%% ﬁﬁée@ﬁgoﬁh t%f %mé’z.aédz.%i‘%g eg‘ug‘fé |
Pr epar at i onwEganglld egtelr epalfhti arpldfecBanpl @suadi e owds ( BonPeeparbed omnger
Sanple 6 Follqw ng the proced s _of F@fer nce, Pre atio mples 1 (1)
and (2), enzygrﬁ??cgaﬁﬁeyssﬁﬁﬁl ?mgat%egloéﬁg%?t 6@?@%5{&%%&2 pr epar ed.
This IQC-G(m x) and iThequebeét Bamples (1 QD aewer$naﬂw§émﬁﬁﬂluo(HEisommeérln
net hanol m xed sqQ that the nDIar ratio of | QC about 45%

Subsequentl§getrﬁ99 ACPF oS PEGN c tt ridtSed 2BRUEr FERTERGSpr BERATE@ TG
renove sl vgﬁam@r@ 1,t el theesst4l i@ i63anR) eob)thd Z.EDCP'éﬁﬁaE@(tl@Iyd?f51des

Sanmples 7, 8, and 25 In the same manner as in Preparati on Example 1,
Sanple 1 mﬁ@ngﬁﬁFﬁkﬂ@dtpé FRRELeaniee IGedetilahetontlarnPRgPaBuiEntcfcihe( GL

fraction), aohf@eddn o8t 8k nkdig Aundant G2 (& fraction), and a fraction
cont ai ni ng abundant G3 (G3 fraction) were

[Table 6]
Meolar Ratio (%) ‘
GO Gl G2 G3 G4 G5 G6 G7
Sample 1
10C—G (mix) (3) 28.8122.7(121.4110.6| 7.5 | 4.9 | 2.8 1.3
Sample 2 15.4123.9|26.0113.4| 9.7 6.4 3.6 | 1.7
Sample 3 45.11206.9116.3| 7.8 4,6 | 2.9 | 1.7 0.7
Sample 4 42.9125.8120.6| 9.3 { 0.5 | 0.3 0.5 0
Sample 5 7.5 | 14.2 | 41.9| 31.5| 2.6 | 2.4 0 0
15 Preparation Example 5: Preparation of Samples 6 to 9

(1) Preparation of Sample 6
Following the procedures of Reference Preparation
Examples 1 (1} and ({(2), enzymatically modified isocquercitrin
(IOC-G{mix)) was prepared. This IQC-G{mix) and isoquercitrin
20 (IQC) were independently dissolved in methanol, and mixed so that
the molar ratio of IQC was about 45%. Subsequently, this fraction
was concentrated under reduced preésure to remove solvent and
then freeze-dried (Sample 6).
(2) Preparation of Samples 7, 8, and 9
25 In the same manner as in Preparation Example ‘1, Sample
1 was subjected to HPLC, and a fraction containing abundant GI1
(G1 fraction), a fraction ccntaining abundant G2 (G2 fraction),
and a fraction containing abundant G3 (G3 fraction) were

collected. These three fractions were independently dissolved in



col l'ected. These three fractions were independently dissolved in -41-

nmet hanol , and each m xed with a nmethanol solution of Sanple 6 so that the
total proportions of 1QC-G 1-3) therein were about 54% 64% and 80%
respectively. Subsequently, these fractions were concentrated under
reduced pressure to renove solvent and then-5 freeze-dried (Sanples 7, 8,
and 9). The above Sanples 6 to 9 were subjected to HPLC under the

condi ti ons destehbéd amd tderhalbivedRefieheaceeBrepdr atiloniokxafipbample @ndot he

nolar ratio 9 f th and |, gl ycasji.des -.contained in the sanpl es
were cal cul thhéaé‘? t%ﬁetcﬁ %ipﬁ‘?poor%l%st ﬁ’\é 9%“%%5@5?%%& uens % qtgrl%%'
[ Tabl e 7] Msldar, RBati &Y rSLpett G2eXP. hBndhelly Sanpbse 648l 28 Xelb. 3
7.8 4.6 2.9 1.7 0t7 %gﬁph§37 37,0 24.5 20.1 9.8 3.9 2.5 1.6 0.6 Sanple 8
24.9 23.7 2FoBCeRtmAteq Widey quoed QRN AT 16, FFPYS Fplyeny, gng ghenp

0.8 1.1 Ref qense-ErRRAr@LIEXAY € agd Byeparation of Enzymatically
Modi fied Isoquercitrin 15 (1) Preparation of Isoquercitrin First, 5 kg of

rutin was di spersed iWe1GHOFeofampies, © BAdOt HerpHsWase@diistediRl§ anger
using a pH agdiustetqi rIeRgeIHe deq 39,9 ' i:?%&;%ﬂ&”o F%&EY e
tradenanme "narin inalse ~ Anmano’ l e3, 088 g% N\%%?di ed theret oP sl{ggtrlf)ﬂt he
‘reaction, afgamplehk mnd dhe nasaneiaitidisnd@) avf 7@h«C Tk 224 BOAr glyched des
reaction m ; t 0C,.-.an he pr.ecipitate,_ obtai by
cool i ng was céégéf%%%?’w%% I%%?' g?lg%n‘?e &% uala%‘u%(g' sol 'ed%ﬁEOr%%ﬁe&%Z%Be

t hen drl@éd tompohérect wieseqaerfolIaws. (2) Preparation of Enzymatically

Modi fi ed Iag?ggié:i_}rﬂri n 25 To 2 kg of the obtained isoquercitrin was added

er, a

100 L of d 8 kg of cornstarch was added and di spersed therein.
o1 T 7 A . o oclon o " Oont 1+ v
Ejas)eq\l;l\ggt déaeg ;_h; etbgldbzd\:-\;‘;gll;;i E;I;':Mé'fgflsﬁatlot I((%\]JCIIC{IIC Cortt+zZ2yhe 600
0 Gl é2 G3 G4 G5 G6 G7
Sample 6| 45.1 20.9 16.3 7.8 4.6 2.9 1.7 0.7
Sample 7| 37.0 24.5 20.1 9.8 3.9 2.5 1.6 d.6
Sample 81 24.9 23.7 27.2 13.3 4.6 3.2 1.9 1.2
Sample 9| 16.5 24.5 37.7 17.3 0.9 1.2 0.8 1.1

Reference Preparation Example 2: Preparation of Enzymaticaliy

Modified Isoquercitrin
15 (1) Preparation of Isoquercitrin
First, 5 kg of rutin was dispersed in 100 L of water,

and the pH was adjusted to 4.9 using a pH adjuster. Subsequently,
30 g of Naringinase (Amano Enzyme Inc., tradename “naringihase
‘Amano’”, 3,000 U/g) was added thereto to start the reaction, and

20 the mixture was maintained at 72 °C for 24 hours. The reaction
mixture was then cooled to 30°C, and the precipitate obtained by
cooling was separated by filtration. The obtained solid was
washed and then dried to collect isoguercitrin.
(2) Preparation of Enzymatically Modified Isoquercitrin

25 To 2 kg of the obtained isoguercitrin was added 100 L
of water, and 8 kg of cornstarch was added and dispersed therein.
Subsequently, 3 L of CGTase (Amanoc FEnzyme Inc., tradename
“Contizyme”, 600 U/ml) was added thereto, and the mixture was
maintained at 60 °C and pH 7.25 for 24 hours. This mixture was

30 cooled and then filtered, giving enzymatically modified



mai ntai ned at 60 C and pH 7.25 for 24 hours. This m xture was 30 cool ed and
then filtered, giving enzymatically nodified -42- isoquercitrin (referred
to as "isoquercitrin Gmx)" or "IQC G mx)") (liquid). This I QCQ m x)
was subjected to HPLC under the conditions described in the above

Ref erence Preparation Exanple 1 and thusaanal yzed, and nolar ratios (%
were calculated. 5 The results revealed that it conprised a mxture of 1QC
and vari oussb@@egtytasi désefertdie pooper t'lionguehonbrim Tadate) 8. oHPIC_;G_QC-
anal ysi s wa erfp ,to, calcylate lar ratios (9. of the | nd |

gl ycosi des c%c{&‘tlﬁF n{eg??thFéé-‘G( ﬂ%s I@agﬁlﬁl’éﬁ P aF/%]P%{?‘?’i?d( %0%1%1 U@?%%
A G G5 G/tE8 ¢&XHing) (83c2doatl 20 18hd GiAve Sreddrdiiceparsépfition
Exanple 6: Control of (3-anylase treatnent Follow ng the procedures of

Ref er ence Pﬁéﬁ%‘?g‘?i ﬁrﬁnml 8535y7a9, #d ro)areR2yiRd i Gal FeTreoeR FeWdted.

i soquercitrithe (FeRQkON-dYodivue)tas P epafedisd® 30 ki.0hkhisr r eget ion

m xture 15 was added 4 of (3-anylase (product of Amano Enzyne Inc.,
tradenane "BRéx9ne MG &mswﬂgy. lThehgribaopestivens t teWmainnfabheds . atiP30C
and pH 5.0 f ri.ad i fo ti i . t her.gof

col | gct ed. ﬁ]%é Sjtgﬁe&%énQggn‘gfﬁlg%dgggctﬁ%g%?nﬁ%% J{)“{llcrléaast rr(e° t,Of\tN?iczle tec
col | ect ed r @adt [9h Mivaosidenasopazsisrd tLhr BOGHS @nixd0 col utm packed with
synthetic a %8%95 (prodouct of M tsubishi Chemcal Co., Diaion(r)
SP-207). The adsortient fully washed with r T v nr d

gl ucoses and like.inpurities, then a 60% byMpdbuneaeidyl{%)al cohol aquequs
solution was passed through theg GOl umi, | et |t B8 plAdaf eGvdsG60] IG8ct exk |The
col | ect ed e] uat 20@%: s caagent rjated| wnderza eduged pr éssgurle and 2 henz
freeze-gtied, thereby giving various qguercetin glycosi de conmpositions
prepared by reacting (3-anylase over different periods of tinme. These
conposi ti ons werepstHyjieet Estainpl&PEC amdenblt be Fendillsisensreatment

Following the procedures of Reference Preparation

Examples 2 (1) and (2), enzymatically modified isoquercitrin
(reaction mixture) was prepared. To 50 L of this reaction mixture
15 was added 4 g of f-amylase (product of Amano Enzyme Inc.,
tradename “Biozyme M”, 4000 U/g) . The mixture was then maintained
at 50°C and pH 5.0 for a certain period of time, and a portion
thereof was collected. After the enzyme was deactivated by heat
treatment, the collected reaction mixture was passed through a
20 column packed with synthetic adsorbent (prodouct of Mitsubishi
Chemical Co., Diaion® SP-207). The adsorbent fully washed with
water to remove unreacted glucoses and like impurities, then a
60

the column, and the eluate was collected. The collected eluate

o\@

by volume ethyl alcohol aqueous solution was passed through

25 was concentrated under reduced pressure and then freeze-dried,
thereby giving various quercetin glycoside compositions.prepared
by reacting B-amylase over different periods of time. These
compositions were subjected to HPLC under the conditions
described in Reference Preparation Example 1, and the molar

30 ratios (%) of the IQC and IQC glycosides were calculated.

| The results are shown in Table 9 and Figure 1. The
molar ratio of isoquercitrin (IQC) was almost constant regardless

of the reaction time. As the reaction proceeded, the proportions



described in Reference Preparation Exanple 1, and the nolar 30 ratios (%
of the 1QC and |1 QC gl ycosides were calculated. The results are shown in
Table 9 and Figure 1. The nolar ratio of isoquercitrin (I1QC was al nost
constant regardless of the reaction tine. As the reaction proceeded t he
proportions -43- of GlL with one glucose ljsked to 1 QC by an a-1,4 bond and
& with tw glucoses linked to |1 QC by an a-1,4 bond (1 QG 1- 2))

i ncreased. Gisnall yitR slerpetbbe 9l MoQsi de aoapesi in op-1f, qr Beﬁdosﬁnd%iz w@%h
and & was provided (not illustrated or described). Wt'h respect to

with three ¢MAcoSedcPsakedindet Qi by K aby, 42Bon&; L, 4t b&h@dear( S@@g‘@ of
t he reaCt'0&nc§é§§édV“tthH%§¥ Of qgéﬁceﬁﬂﬁ“§¥¥?% 1H@k%@mbgsié¥6ﬂnfd¥he@ b4

bond deconposed and becane art e nolar ratio of - G3 thus

i ncreased ufffi| G&, 2@ tGd ma\eorpﬁpvmecﬂ henC?’feeﬂcJtLU@ﬁra’Hefi}\ei?ﬂerdeS@ﬁftlb?d 4%ith

di sappeag ed [ ut,.6 te
decorrposée régpéégagn%l%? Jlt?[egh% ¢ %?@fsh& ecr ea;@gqgsaé iazf tt‘:)%dbl e
9] Mol ar Rabio 4% &0l Gl sBAgE3 (H EﬁeG&eaReaom) oiE (TKjre wEL(ihO ﬂﬁ;rQ a;B Jok2. 7

9.1 6.1 3.9 .0 mnutes .15 5 9 29.3 9 2.2 .30 8 27.
32. 4 15.7 29149g03e3 Linkssl %@.3 §obg 38 %*izfl ?Wﬁg Cécem@%edgel 3@
35.4 12.3 0i8 @a@tQ. Gndl 2hel 9 a33.r4t3b. DL OIE-G0 thud QLr(treizaedlan8135a4

35.59.30.00.00.0 240 19.7 36.2 35.6 8.5 0.0 0.0 0.0 300 19.6 36.7
35.6 8.0 0.6ebtalp, poimpoln gy Feactisne 7Howerey, 0 afteroC(43h dosaprppred
35.6 7.500. QrBab: o) tHieparatdan Bxanpie. 7,: RrepanBséQef ySagphesed o D

15 (1) Preparation of Sanple A Enzynat. cal | \I/ nodi fi ed 1 soquercitrin
pr epar ed fopFSQWP@Fe' and the molar 'ratio of TQC-G3 thus decreased gradually.

[Table 9]
Molar Ratio (%)
GO G1 G2 G3 G4 G5 Gé
Reactlon Time | 4 o | 24.9 | 23.3 | 12.7 | 9.1 | 6.1 | 3.9
0 minutes _
15 17 19.8 | 25.9 | 29.3 | 15.4-| 4.5 | 2.9 | 2.2
30 19.8 | 27.3 | 32.4 | 15.7 | 2.1 | 1.3 | 1.4
60 20.0 | 30.5 | 35.2 | 14.3 | 0.0 | 0.0 | 0.0
30 19.9 | 32.4 | 35.4 | 12.3 | 0.0 | 0.0 | 0.0
120 19.8 | 33.7 | 35.5 | 10.9 | 0.0 | 0.0 | 0.0
180 19.8 | 35.4 | 35.5 | 9.3 | 0.0 | 0.0 | 0.0
240 9.7 | 36.2 | 35.6 | 8.5 | 0.0 | 0.0 | 0.0
300 19.6 | 36.7 | 35.6 | 8.0 | 0.0 | 0.0 | 0.0
360 19.6 | 37.1 | 35.6 | 7.7 | 0.0 | 0.0 | 0.0
220 19.6 | 37.3 | 35.6 | 7.5 | 0.0 | 0.0 | 0.0

Preparation Example 7: Preparation of Samples A to D

15 (1) Preparation of Sample A
Enzymatically modified isoquercitrin prepared following
the procedures of Reference Preparation Examples 2 {1) and (2)
- was passed through a c¢olumn packed with synthetic adsorbent
{(product of Mitsubishi Chemical Co., Diaion® 3P-207). The
20 adsorbent was fully washed with water to remove unreacted
gluccses and like impurities, then a 60% by volume ethyl alcohol
agueous solution was paseed through the column, and the eluate
was collected. The collected eluate was concentrated under

reduced pressure, then dried, and ground into powder (Sample A:



t he procedures of Reference Preparation Exanples 2 (1) and (2) was passed
t hrough a columm packed with synthetic adsorbent (product of Mtsubi shi
Chem cal Co., Diaion(r) SP-207). The 20 adsorbent was fully washed with
water to renove unreacted glucoses and like inpurities, then a 60% by

vol ume et hyl al cohol aqueous sol ution wag,passed through the columm, and
the eluate was collected. The collected eluate was concentrated under
reduced preggapg,(miﬂqn dried, and ground into powder (Sanple A -44-

| QC-GEm x)). 2% Preparation of Sanmple B Sanple A (reaction m xture) was
cool ed with {Yi FFFRRFatdm8 PFIPIRIE Fand then filtrate was passed through a

colum 5 packed wi t R gynbhel &@é&%&%ﬁeQ&lx(tBE@gU%aSOfch%éth%Pﬂ Qlex@l?l%'

Co., Diaion(r) SP-207). The adsorbent was fully washed with water

renove unr eé@ﬁedfﬂdlt@é@%s aed Fhee ifPGrRte eyasA BBy Vorensh ét H%)qlumrl

al cohol aqu o] o] t he.c
A R L
reduced preSsuyeDaatonheiP-f208¢ze- né eadsgibeinig waSarfplléy Bragld)d ﬁvle:ﬂvarva?ttlean
of Sanmpl es and D First 0.L of Sanple (reaction, mxture

o thostirri G AHEOYT IPEPBa T na e S0 ah R bty B SoY iyt
Enzyme | nc. ethyddehesty]” Bigogyn® Mlutﬁ@ﬂOw@égthMSp&h&U theotdie bt aigieen,
filtrate. The mxbure was nai ntalr(lwg at 50C and_ pH 8 for 30 mnutes; and
anot her bat 8R%f “Pfie SHMEFSi MG e SR eCheint ai HeF atCO% ectell pHBE £ HRSa20

m nut esio Af tehcéherLiey RdeYasedieasd ipratsedrbyah@atndd ealarBt dridte, Mixtinges
were 20 i ndependent |y passed through a colum packed with synt het'i ¢

adsor bent (prBELRtE0of M tsubishi Chenmical Co., Diaion(r) SP-207). Each of

t he adsor bereg \A@isegaLyaltyLowagﬁegiaﬂﬂerse@oggdulﬁlr eacted glucoses and |ike
inmpurities. A 60%by volune ethyl al cohol aqueous solution was then passed

t hr ough each col um, Faﬁétt h§025 @Ifuﬁa@p\hesﬁcdlrﬁéste@h Fetwis!)| edsed-asilgdt es
g’g[rgl gogc(e?%r fehe stl%%‘?'x%é L84UG89RLEFSULE AN el Ty egzeadL! Qv odh¥t "Ys
15 Amanc Enzyme Inc., tradename “Biozyme M”, 4000 U/g) was added to
the obtained filtrate. The mixture was maintained at 50°C and pH
5.0 for 30 minutes, and another batch of the same mixture was
maintained at 50°C and pH 5.0 for 420 minuteé. After the enzyme
was  deactivated by = heat  treatment, the mixtures were
20 independently passed through a column packed with synthetic
adsorbent (product of Mitsubishi Chemical Co., Diaicn® SP-207).
FEach of the adsorbent was fully washed to remove unreacted
glucoses and like impuritiés. A 60% by volume ethyl alcchcl
aqueous solution was then passed through each column, and the
25 eluate was collected. = The collected eluates were concentrated

under reduced pressure and then freeze-dried, giving Sample C (p-

amylase treatment for 30 minutes) and Sample D (P-amylase

treatment for 420 minutes).
Samples A to D were subjected to HPLC under the
30 conditions described in Reference Preparation Example 1, and the
molar ratios (%) of the IQC and IQC glycosides contained in the
samples were calculated.  The proportions of the components were

as shown in Table 10.
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anyl ase treatnent for 30 minutes) and Sanple D ((3-anylase treatnent for
420 mnutes). Sanples A to D were subjected to HPLC under the 30
conditions described in Reference Preparation Exanple 1, and the nolar
ratios (99 of the I1QC and |1 QC glycosides contained in the sanples were
cal cul ated. The proportions of the conpangnts were as shown in Table 10.
35 -45- [Table 10] Molar Ratio (% GOd & B3 4 & & G/ Sanple A 30.1
22.9 20.5 1072b¥e 3048 2.9 1.3 Sanple B 17.1 21.3 22.8 13.2 10.7 7.7 4.9
2.3 Sample C 16.5 24.4 34.3 17.0 2.4 3.7 1.8 0.0 Sanple D 16.9 44.4 38.2
0.5 0.0 0.0 0.0 0.0, Preparation Exanpl@1&rTeablcL(®f the 1QC-G m x) (5)

prepared in Referencemﬁﬁrrep@rla & 2 Wag,a00etdl5 J o (3- @l ase
(product o ]f '
.0 o

2
m xture wa r, 3 haurs,
was deactl V§F@8L% ' £ onqﬁf?(tur%' (3-
jec]tple'cfJ to HPLC urddér the 8o

: 28 o Q. 343 i onCERanm| @ O 360,
anal yzed, and rml ar ratl 0s (% vvere cal cuI ated. The results reveal ed t hat
it comprised a_m xture of |1QC and various |QC glycosides in the follow ng
proportions. [Fagparagjonpiarriatio (%9 GO GL G2 G3 G4 or nore
(3-Anyl ase- treated | G5 Qi %) of1)iR3 AR-Bndx? 18)PrsRaLablon EXRlgngeTo
50 L of the IQC-GE m x) (5) prepared in Reference Preparation Exanple 2 was
added 4 g ofPr¢pammylaasEgmdeuct eis added 15 g of f-amylase (product of

Amano Enzyme Inc., tradename “Biozyme M”, 4000 U/g). The mixture

was maintained at 50°C and pH 5.0 for 3 hours, and then the enzyme
was deactivated by heat treatment. This reaction mixture (B~
eamylase-~treated IQC-G(mix) (1)) was subjected to HPLC under the
10 conditions described in the above Reference Preparatioﬁ Example 1
and thus analyzed, and molar ratios (%) were calculated. The
results revealed that it comprised a mixture of IQC and various

IQC glycosides in the follow1ng proportions.

[Table 11]
Molar Ratio (%)
GO | Gl | G2 | G3 { G4 or more
B-Amylase-treated IQC-G(mix) (1) 23140 32| 3 2

15

Preparation Example 9

To 50 L of the IQC~G(mix) (5) prepared in Reference

Preparation Example 2 was added 4 g of PB-amylase (product of
Amano Enzyme Inc., tradename “Biozyme M”, 4000 U/g). The mixture

20 was maintained at 50°C and pH 5.0 for % hour, and then the enzyme
was deactivated by heat treatment. This reaction mixture (p-
amylase-treated IQC-G(mix) (2)) was subjected to HPLC under the
above conditions and thus analyzed, and molar ratics (%) were
calculated. The results revealed that it comprised a mixture of

25 IQC. and various IQC glycosides in the following proportions.



Amano, Enzyne Inc., tradenane "Biozynme M, 4000 U g). The m xture 20 was

mai nt ai ned at 50C and pH 5.0 for 1 hour, and then the enzyne was
deactivated by heat treatnent. This reaction mxture ((3- anyl ase-treated

| QG- m x) (2)) was subjected to HPLC under the above conditions and thus-
anal yzed, and nolar ratios (% were calcyggdated. The results reveal ed that
it conprised a mxture of 25 I1QC and various | QC glycosides in the

foll owi ng prigpbréipms. -46- [Table 12] Molar Ratio (%9 GO GL & G3 A or
nore (3- Anytase-treated-+Q&GSmx)—(2—22 242919 6P i

1 —P arationmtxanpl e
10 To 50 L pf the 1QCG-GE m x 5 repared i r—Re erg[(%%ré’aqﬁoﬂ E?aticn
e St e o ol [ | Rzl
a2

Exanple 2 was—added 15 g of (3-anylase (pro & h&3E \ | ;
t radenane " BifoZyweads -t 0@ dULGT -G This )mi (Y u et &t dined at 650C and pH
5.0 for 3 hours, and then the enzyne was deactivated by heat treatnent.
This reaction mxture was _cooled with stirring and filtered, and then

| oaded onto a &EakRaFRRPHAkERLI@it® synt hetic adsorbent (product of

M t subi shi Chemi cal ) L ai.an( 20+7)... . The, ad %%_% s f hed
with water. A 60% b)?geo?our?te g?hngea%%(ﬁg(}nala{zeo(u@ ?glf t oroll\/\ﬁl/zls E%%#ee\r{}:e\ppg%sed
t hr ough § he PeepanstiandEtdielel uat rasasdded | @6t ed.offThp-alyaise ({(Foduct of

anyl ase-treated |1 QGG m (3 s_suhjected tg, HP r. t 15 .ahove
condi tions %ﬁnan?husz}%lealfﬁzcéd,)%ﬁﬁgn GQr EEvBE o %@djewfgah'cﬁf%‘?em.xq‘?ﬁg
results reveakegaimatined senmpoicseddaphi X1 o hb&¥s Anthy @hkAUshd @azyme
gl ycosides in the fgl.l ow ng Br portions. Tabl e _13] Ml ar, Rati,o éo/g co)eil
R G G4 or "ADr &SR ERYTAsRY t MEaCeFIOEME hi x) T3P 1FHH 188 Tirtyge was

Preparati oncbsas®! ¢ithl shdre@ny ahdt he1t&¥edd Enk) theh obhabdeshid Refanence
Preparatjon Exampl e 2 was added 4%%; (3-anyl ase (product of @ Amano Enzyne

Inc., ttAdeRafked BroEY neYMheUsocR ent THeTR{lReyr @f Mitsubishi Chemical
Co., Diaion® SP-207). The adsorbent was fully washed with water.

A 60% by volume ethyl alcchol aqueous solution was then passed
through the column, and the eluate was collected. The eluate (P~
amylase-treated IQC-G(mix} (3})) was subjected to HPLC under the
15 above conditions and thus anélyzed, and molar ratios (%) were
calculated. The results revealed that it comprised a mixture of

- IQC and various IQC glycosides in the following proporticns.

[Table 13]
Molar Ratio (%)
GO | Gl | G2 | G3 | G4 or more
p-Amylase-treated IQC-G(mix) (3) 141 20 | 64 | 1 1
20 Preparation Example 11

To 50 L of the ICC-G(mix) (5) obtalned in Reference

Preparation Example 2 was added 4 g of f-amylase (product of
Amano Enzyme Inc., tradename “Biozyme M”, 4000 U/g). The mixture

_ was maintained at 50°C and pH 5.0 for 1 hdur, and then the enzyme
25 was deactivated by heat treatment. This reaction mixture was
cooled with stirring and filtered, and then loaded onto a column
packed with synthetic adsorbent (product of Mitsubishi Chemical

Co., Diajion® SP—267). This adsorbent was fully washed with water,
then a 60% by wvolume ethyl alcohol aqﬁeous gsolution was passed

30 through the column, and the eluate was collected. The eluate (PB-



was nai ntai ned at 50C and pH 5.0 for 1 hour, and then the enzynme 25 was
deactivated by heat treatnment. This reaction nmixture was cooled with
stirring and filtered, and then | oaded onto a colum packed with synthetic
adsor bent (product of M tsubishi Chemical Co., Diaion(D SP-207). Thi's
adsorbent was fully washed with water, 1then a 60% by volunme ethyl al cohol
aqueous sol ution was passed 30 through the colum, and the eluate was

col l ected. Ehgleksatfedtedl -Hil-canykase4d}y eabedshieded o (HOIC Wasler the
subj ected to HPLC under ;the above conditions and thus anag%zed and nol ar

ratios (% WEPES CRNEHFAPRR. 2Hfle thBSuPPglYa9dal 889t FRL2Ft TEGAPFI d&d d'ere
mxture of LQGuageyariQus rle@&%yf@@éﬂ%% Ithadthe f %%n W B D GRBELI@NSE S
[ Tabl e 14] Mlar Ratio (% G4 or nore nyl ase-treated

| QC- Q(mi x) (&% apdaariggis IQQogJchqErlélgér AR bheééé&@wénquw%lpnéf t he

| QC- G(m§) (@il PLepay ed in Reference Preparation Exanple 2 was added 15 g
of (3-a se_ZpLodLml_of_LO.Aaano_Enszrre_l_ncﬁ_LLadenan:e_Bpozwre_M_
4000 U/g) The mixture was maintained at 50¢ and pkesap ¥aii’ (Reurs, and
then the engyne was deactivated by heat trediheril | B2 5 Glep&di on mdxe Ure
was cool ed| i-ahyshikert Agatad Thet s aned. (Bhe | olst aized 43 | toaf e was
concentrated Wi th a UF menbrane having a nol ecul ar cutoif of 15 10000
(product of Asahi Kasei Chemi cals Corporation, SEP-3053). The nenbrane
per neat e was CG’Irlepatedl@mcEx‘amptLéelz concentr at ed with a OF nenbrane having
a nol ecul ar cutoff of 10 t of Ni hon ¢ Ltd., Pall, Filtron
ultrafiltration menb é’ne ees%Qc? (M4%dpal am?ﬁﬂ?d:@ gt ke nee
concent rateP\ﬁ@éaﬁéﬁiﬁrﬁdE%rﬁﬂlé/\ﬂé efad 02dG-qKE 30 ls @-f!ﬁn)}l%%% |@§£‘3ﬁﬁc9mo% a
col urm acked Wi th synthetic adsorbent (product of M tsubishi Chenjcal

Co. P onfDRRp-Borge Hiti-s 583GPHEIR \RESOZHEEI Y nabHil Wit h wheR A UE6%
by vol | |
and t hE”eeFE%%‘emaﬁi L ETar TARE B s PR Es AR Eheh Tt "y

25 (5)) wasvsBbjdsectdvabedPbr edtr tusetabove cdidist insestind mHugure was
cooled with stirring and filtered. The obtained filtrate was

concentrated with a UF membrane having a molecular cutoff of
15 10000 (product of Asahi Kasei Chemicals Corporation, SEP—3053).
The membrane permeate was collected and further concentrated with
a UF membrane having a moiecular cutoff of 1000 (product of Nihon
Pall Ltd., Pall Filtron ultrafiltration membrane, Nova series) to
prepare a concentrate. The concentrate was diluted with water to
20 make 50 L, and then loaded onto a column packed with synthetic
adsorkbent (product of Mitsubishi Chemical Co., Diaicn® SP-207).
This adsocrbent was fully washed with water. A 60% by volume ethyl
alcohol agueous' solution was passed through the column, and the

eluate was collected. This eluate (B-amylase-treated IQC-G(mix)

25 {5)) was subjected tc HPLC under the above conditions and thus
analyzed, and molar ratios (%) were calculated. The results

revealed that it comprised a mixture of IQC and wvarious IQC

glycosides in the following proportions.

[Table 15]
Molar Ratio (%)
GO |Gl | G2 | G3 | G4 or more
B-Bmylase-treated IQC-G{mix) (5) 14 119 | 65| 1 1
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anal yzed, and nolar ratios (% were calculated. The results reveal ed that
it conprised a mxture of 1QC and various I1QC glycosides in the follow ng
proportions. [Table 15] Molar Ratio (%9 GO GL & G3 A4 or nore

(3-Anyl ase-treated 1QC-Gmx) (5) 14 19 65 1 1 30 -48- Preparation Exanple
13 To 50 1 of the 1QC-Q@mix) (5) preparedsgn Reference Preparation Exanple
2 was added 4 g of (3-anylase (protluct of Amano Enzyne Inc., tradenane
"Biozyne M', 4QQQpbta}iol BgafipxéUr® 5 was maintained at 50C and pH 5.0 for
1 hour, and thén the enzyime_ was deactivated by heat treatment. This
reaction mxture was T%codt el @it st i FREigmignd tHerPranareded.n TReLassgened

filtrate a i.th,a ran avi K lLecul ar. ff_ -of
10000 (pr odGEELaT iy CRANLE Chetieal euey por 4t Lo  eEbl3g8s) Brgtlhe or
t her eby nmenBmane- EnemedncThet raddname “JaoryaceMiasidHudl/adol | Bet edxdnge
further concentrated wt ey ane .havin nol ecul.ar, cutaof f of 1000
(productgof YRt hBR Pat 1 C{]ﬁ% %a N = rﬁt Poﬁ E??r@fk?qqrr’atapgn%ﬁ%%y e N0\
series) to peepatkecaivebatehyr dket Theatoeaent r ghe swasadith ohe chiwittibe Wataar
to make 50 L, 15.and thep,|oaded onfo.a col.um cked with synthefi:

adsor bent EBPiaﬂchBfF ﬁﬁg%%gghianée%%lé%.e,rg% ai g}ﬂ?r?QFﬁz‘ﬁf?.hﬁﬁﬁr@te
adsor bent waasf gbhyenshed with waver mefibihed HRUNBY oV AbuaEu BihYydut HEC @lfol
aqueous sol uhipgn was passed _through the colum, -and the eluate was

col I ected. FAPSV el @EPEUEY 30hnPrake- tessie FPEBECELFi £PTPOTTBIIN MaSERTHSPSet ed

to HPLGaindehgt hecabeye eadhhé onsAnd: t hushe apalyzete BRIMEREAT whAl it9%s( %
were calculated. The results revealed that it conprised a m xture of |QC

and var i ous SPEESCEY caRd dBarthen morastewtag pihopt iUshsuenforabre heginabkar
Ratio (% q?ogec@a@ c%o?f TH €1000 (product of Nihon Pall Ltd., Pall

Filtron ultrafiltration membrane, Nova series) to prepare a

concentrate. The concentrate was diluted with water to make 50 L,
15 and then locaded onto a column packed with synthetic adsorbent
(product of- Mitsubishi Chemical Co., Diaion® HP-20). This
adsorbent was fully washed with water, then a 60% by volume ethyl
alcohol agueous solution was passed through the column, and the
eluate was collected. This eluate (B-amylase-treated IQC-G{mix)
20 {(6)) was subjected to HPLC under the above conditions and thus
analyzed, and molar ratios (%) were calculated. The results
revealed that 1t comprised a mixture of IQC and various IQC

' glycosides in the following proportions.

[Table 16&)]
Molar Ratio (%)
GO | Gl | G2 | G3 { G4 or more
B-Amylase-treated IQC-G{(mix) (6) | 16 | 25 | 42 | 16 1

25

Preparation Example 14

To 50 L of the IQC-G(mix) (5) prepared in Reference

Preparation Example 2 was added 1 g of P-amylase (product of
Nagase ChemteX Corporation, p-amylase #1500, 15000 U/g).  The

30 mixture was maintained at 50°C and pH 5.0 for 3 hours, and then
the enzyme was deactivated by heat treatment. This reaction

mixture was cooled with stirring, and then filtered. The obtained



(3-Anyl ase-treated 1QC-GE mx) (6) 16 25 42 16 1 25 Preparati on Exanple 14
To 50 L of the 1QC-GE mx) (5) prepared in Reference Preparation Exanple 2
was added 1 g of (3-anylase (product of Nagase ChenteX Cor poration,
(3-anyl ase #1500, 15000 U g) . The 30 m xture was nai ntai ned at 50C and pH
5.0 for 3 hours, and then the, enzyne waggdeactivated by heat treatnent.
This reaction mxture was cooled with stirring, and then filtered. The
obt ai ned -4%4i1tirhte abies WaSn@@Im&iﬂel’datvﬁd:hWiat hvacuwac uwbnceoneetd s ator at Brdx

S, 1 he anount of vqu et hanol was

Bri | 95%
s 1o L rvalptratm P BLaRE el AR ohothe of At S8 Lees S inal vas

preci pi tat e sghggosestiand ddnkent FRbE I i€ 2Adrihg. SURRS Rakadte Suddscdden
coll ected. This supernatant ((3-anylase-treated [ QC G(mx%_?(?)) was

subj ect ed t &°HPEECURHETS e UsHS6E éeﬁdi%k%n@muﬁﬁusaﬁﬁa Qeaupwwltar

ratios (49 cu er t a (o]#10]8

m xture of W& ﬁ? va%?%ﬁ%ﬁe& ?@g%s% eﬁ%{ﬁé‘%ﬁg f(E %mot\%as% g?:gls?irg
[ Tabl e 17] KBmax) Rbtilo V(a)% E(B@j@mt@.‘z @3 @Librurrdﬂre thg- AWVaseodeeialtce@ and
| QC- (mi x) 1 r ol of

| QC- (m Xx) %éi“ p%ré% ﬂeg{éig%c%ﬂ r at| on %<1 :Il\l:’a(E ? war'gﬁéa]t dded’ lgs
of (3-anyl as'ev(a@l@:ﬂjutha‘of 1t15c®xh;ga$@dcrmnme>¢ﬁbe ponfatIQm aﬂdanﬁyalraSES#JI@OO
15000 U g). Ihe m xt ur.e ained at 50C and pH 5.0 for 1 hour, and
then the  efzyRR e &é’a?ﬁ?vgﬂje]gowghgﬁ?pﬁ@a?%nt This reaction mxture
was cool@d \Whlblétl?r]rl ng, and then filtered. The obtained filtrate was
concent r at eg—wth—=avacuumconcentrator—to—a Brix ﬁGlVaIF%jttiuf ,fzn Eg
times the apount of 95% by vol une et hanol wa A\Gki ot ghcentr
e

wi th stirrlnﬁthe_m_xt_%e_wac cooled fnngrol &g G0k 62 gRI"E% e
i mpurities, duyheseumanatafC-Gsit)hdf) cbllef 2dd] 6Bhj st sluper ndt ant
((3-anyl ase-treated | QC

="

I
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Preparation Example 15

To 50 L of the IQC-G(mix) (5) prepared in Reference
Preparation Example 2 was added 5 g of P-amylase (product of
15 ©Nagase ChemteX Corporation, p-amylase #1500, 15000 U/g). The

mixture was maintained at 50°C and pH 5.0 for 1 hour, and then the

enzyme was deactivated by heat treatment. This reaction mixture
was cooled with stirring, and then filtered. The obtained
filtrate was concentrated with a wvacuum concentrator to a Brix
20  wvalue of 70. Eight times the amount of 95% by volume ethanol was
added to this concentrate with stirring. The mixture was cooled
to precipitate glucoses and like impurities, and the supernatént
was then collected. This supernatant (B-amylase-treated IQC-
G(mix) (8)) was sﬁbjected to EPLC under the above conditions and
25 thus analyzed, and molar ratics (%) were calculated. The results
revealed that it comprised a mixture of IQC and varicus IQC

glycosides in the following proportions.

[Table 18]
Molar Ratio (%)
GO | G1 | G2 | G3 | G4 or more
f-Amylase-Treated IQC-G(mix) (8) | 16 | 24 | 43 | 17 0

30



Gmx) (8)) was subjected to HPLC under the above conditions and 25 thus
anal yzed, and nolar ratios (% were calculated. The results reveal ed that
it conprised a mxture of 1QC and various IQC glycosides in the follow ng
proportions. [Table 18] Mlar Ratio (%9 GO GL & G3 A or nore

(3-Anyl ase-Treated 1QC-G m x) (8) 16 24 417 0 30 -50- EXPERI MENTS
Experiment 1: Measurenent of Mgration into the Blood (Orally Administered
in Vivo AbsaxbaRIMEINTS (1) The GO fraction, Gl fraction, & fraction, &3

fraction, 5 and (A.fractjon prepared in_Preparati on Exanpl e re
bxamined. for GrRErIne: 1y MABRANENy | 0 WHRGTaLE RrEY BB eBIoq a5l 150
SD nal e rats (Adhendsveeks 1ol ¢)vé misdiadpheenyfagted fromthe previous

ni ght were divided into five groups %ﬁﬁx rats peQégroup)“ and_the GO
fraction, d fractiodec20f FReerem, & fraction, @ndrrotdant r&dtimrtiere

orally agm nhgt euedhecife §iMe HOURS prdasResth Vek Al B 088 afank5Qy

nmol / kg of body weight. Blood was collected fromthe tail vein 0O mnutes
(bef ore t hefoadrical sy radmion)stezednilnuveyse abserrabldiddy3 hépesikfasdr vt héO

adm ni st rat isgn ma?LBd rg%gar('h” £ %9%% tcﬁ%ge.tt%atoer&tdr Ifdgati on was dn then
performed, and, fromthe supernatant, heparin plasnma sanples wereé
prepared. Thesvbmecentightti erse ofligimrd dnitn- ghiue ugonige (sdanjragat eem@ndoup) ,

guercetin in_th repared heparin plas sanmpl.e re measured hy HPLC
Under the {8PPosPRoCHoRErEToTE U ERTasD W Rdor e HEL G va [ TR nA
(g/m-hr) wag theacerdculaired basedy20aanidiecaeaa wsdethéherffwd veymwupkhe
pl asma concentration of quercetin-glucuronide conjugate (g/m) and the

area under FREPeEU¥ALYef atha BP88nRl cortt ¢HEL Ak off oPoduetedahitn (Ryand) was

Quer ceti n-gkucusomidle geppugaiis andaguer calim ape helhutdy Vi (Berd®e abehist es
of isoquercitrin, Therefore, in the follow ng 25 experinents, orally
adni ni st er e@MHR 5 RKRtARSdr batt | ME-pui@s, 1 hour, and 3 hours after the

administration, and heparin was added thereto. Centrifugation was
15 then performed, and, from the supernatant, heparin plasma samples
were prepared. The concentrations of quercetin-glucuronide
conjugate and quercetin in the prepared heparin plasma samples
were measured by HPLC under the following conditions. AUC {(Area
under the curve) (0 to 3 hr) (pg/mi-hr) was then calculated based
20 on the area under the curve of the plasma concentration of
quercetin—glucuronide conjugate (ug/ml} and the area under the
curve of the plasma concentration of quercetin (pg/ml).
Quercetin—-glucurconide conjugate and quercetin are both in wvivo
metabolites of iscquercitrin. Therefore, 1in the following
25  experiments, orally administered in wvivo absorbability was
evaluated based on the total of both AUC values.
<HPLC conditions>

Column  : Develosil C30-UG-5 (4.6 x 150 mm)
Solvent : Solvent A: Aqueous solution containing 0.05% by volume
30 TFA

Sclvent B: CHsCN containing 0.05% by volume TTA
Elution : Gradient elution of solvent B 10% by volume — 80% by
volume (0 to 20 min), solvent B 80% by volume — 80% by volume

(20 to 25 min), solvent B B80% by volume — 10% by volume (25 to
35 25.1 min), and solvent B 10% by wvolume (25.1 to 32 min)



eval uated based on the total of both AUC val ues. <HPLC conditions> Colum :
Develosil C30-UG5 (4.6 x 150 nm Sol vent : Solvent A: Agueous sol ution
cont ai ning 0.05% by volunme 30 TFA Solvent B: CH3CN containing 0.05% by
volunme TFA Elution : G adient elution of solvent B 10% by vol unme -> 80% by
volunme (0 to 20 mn), solvent B 80% by votume -> 80% by volume (20 to 25
mn), solvent B 80% by volune -+ 10% by volune (25 to 35 25.1 mn), and
sol vent B 10%tbytval urkbg2bahct odS2atiiph abla etdehnigoh: cALSKr bance
detection at E wavel en%th of 370 nm Colum tenperature: 40 C The results
are shown i FORPYGr eeBPSIALUIRAI €At éd by 5 Figure 2, the orally . admi ni stered
in vivo absorbability (mgration into the blood) was revealed to vary
dependi ng on the number of glucose residues linked to 1QC by an a-1,4
bond. Specifically, && d@?ﬁp’gntéd At PRAE GO f FagErons: f r & tifeiigated by

fractionstoziBar&2, of raetion,o@andyt hepntiaisherd3 fEACt k9P t BBsdBordBdriati on
into the bl ood (oralfyladnlnlstered in vivo absorbability) progressively

i ncreased witagsatien nditeasds blepd) vambesveaedoftogvasssderendiked aro Hhec
by an a-1,4 fr t to_ 3, However, .at a cose numher (n)_ of. 4,
m aration' i RESthe i SHOR% a5 nELhBrRa T U0 bsa bty f e
decreased. Fbesiitcaldwpal ed tdvapak@C- G3,thl Ghex2 Glantirdd®To@ hanamgthdar €8,

two, and o ucoses | ink to | respectively, ve hj gher . .

absor babi | i {%fe/:aigjﬁl?%i gothgr ,%ganf%ag%: 1t hgggt %hegrréol hc enu(%b%rao%tm&l'uéc&&s
(&0 asidel migsatien | angeot hechrunbelodd4 Gorable) edtinestedesDdr bahi | iviywo 20
Experinent 2: Measur

ement of Mgration into the Bl ood al | Adm ni stered
TV Vo Abs SPBEERTTL i) 2 TPREC S BRIt GIGRR e B CAnGR TECLRSTHATE (e iiFed
in Referengg Reeparatdony16xaawt €1 duard thheot Gy A3-)1, ir 8ehi0F-@d P2
| QC-E1-3) fraction prepared in Preparation Exanple 2 were i
to 3. However, at a glucose number {(n) of 4, migration into the
blood (orally administered in vivo abscrbability) decreased. This
15 revealed that IQC-G3, IQC-G2, and IQC-G1 having three, two, and
one glucoses linked to 1oC, respectively, have higher
absorbakility in this order, and alsoc that too small a number of
glucoses (G0) as well as too large the number (G4 or more) reduce
absorbability.
20 _
Experiment 2: Measurement of Migration intc the Blood (Orally

Administered In Vivo Absocrbability) (2)

The isoquercitrin (IQC) and IQC-G(mix) prepared in

Reference Preparation Example 1 and the IQC—G(3—6) fraction and-

25 IQC-G(1-3) <fraction prepared in Preparétion Example 2 were
examined for orally admihistered in vivo absorbability.

Specifically, 24 Sb male rats (7 to 9 weeks old) that

had been fasted from the previous night were divided into four

groups (six rats per group). The IQC and IQC-G{mix) prepared in

30 Reference Preparation Example 1 and the IQC-G(3-6) fraction and

IQC-G(1-3) fraction prepared in Preparation Example 2 were orally

administered respectively to the four groups, respectively, at a

dose of 198 umol/kg of body weight. Subsequently, in the same

manner as in Experiment 1, plasma was prepared, -and the plésma

35 concentration of guercetin-glucuronide conjugate and that of



exam ned for orally adm nistered in vivo absorbability. Specifically, 24 SD
male rats (7 to 9 weeks old) that had been fasted fromthe previous night
were divided into four groups (six rats per group). The I QC and | QC G m x)
prepared in 30 Reference Preparation Exanple 1 and the 1QC-E 3-6) fraction
and QG 1-3) fraction prepared in Prepgati on Exanple 2 were orally

adm ni stered respectively to the four groups, respectively, at a dose of
198 nol / kg Q{heb@dylm@fﬁ mGHsequeRt IRPLC. N kbe asaFRtr8BNNBEafSrdment was
Experi ment | as prepared, and the plasma 35 concentration of '
quer cet i n-glagrégrﬁ?ﬁ f05at TP PRENCBE acg‘?m&ﬁé%%‘?rﬂn were measured by

HPLC. As a control, reasureneRt was éHd%%.Pﬁ{fP£§&Qaf9r aEﬁ@QE@ Wat R@tis
adm ni stration. The results are shown in Figure ure 3a shows

ti me- dependéﬁmecﬁ%@@f&eqtn PRBIPF abhatled n@b@ﬁmaatqme@ftraué% e®¥ nqusrcetin-
| ft f |
gl ucuron Sﬁﬁggh?&%c?e (%Hj})&atac Q‘%ﬁ“ﬁl %ﬁéétﬁﬁé %’&m?nléPE CAlIP &2 the

Figure 3 I'me-depen asnma o concent rati on
quercetin (gamb}eaft eFighes adli ahsws atmme\-dﬁperidwtsaqinphess As i O (p&iia@dlaby

Figure 3, when the G 1-3) fraction rall t red, the
serum conceﬁ?Pﬁ??BﬂE‘% élt’ %&%cmﬁi@ﬂ acf%r‘ﬁ gél agf‘on of
guercetin cd:heeshmglemn bot h significantl y i ncreased in corrpari son not
only with the case of but Iso ith t se orall dmi nj st er.i ng
enzymatical ly nodifi?&d 31%68?15 |}?¥| ?‘-}J&: ?’f‘f‘) %gﬁe I@-’é@;‘?g}) #Faigﬁan.
15 Fi guIi@ 4wshowsaAUG (eaisheedd,t hens Us¥elm ( Boh8erd M) onC alC udrad e thased

on the area under the curve of the plasma concentration of

quer cet i n- gPUBGFERR RS cerpingate @@ﬂm*}h%o RHer EplkY eCARFAHF AN aPOEN

under the CHig‘ﬁlP{céﬂﬁyIO'l@l%@@as&@”Eﬁ“&éﬁ}%éﬂrbcﬂf rgﬂ.er&ﬂg;l 1/ ke $hawngien
Figure 3b. Figure 4 20 reveal s that the - fraction had an AUC 1.4

to 1.5 ti mesQC| hrgerlshanitthdde spsehet] Q@aum &qmwtlewq;( gngyMdirigetlilyn.

Vi vo, AbsERRRBTT O o Cos R PEEB D e st %y%) Faction

preparethbin Figure 4 shows AUC (Area under the curve) (0 to 3 hr)
calculated based on the area under the curve of the plasma
concentration of quercetin-glucuronide conjugate (pg/ml) shown in
Figure 3a and the area under the curve of the. plasma
concentration of gquercetin (pg/ml) shown in Figure 3b. Figure 4

20 reveals that the IQC~-G(1-3) fraction had an AUC 1.4 to 1.5 times

larger than those of the IQC-G(mix) and IQC-G(3-6) fraction.

Experiment 3: Measurement of Migration into the Blood (Orally
Administered In Vivo Absorbability} (3)
25 The IQC-G{mix) (2) and IQC-G(4-6) fraction prepared in

Reference Preparation Example 3 were examined for orally
administered in vivo absorbability. Specifically, 12 SD male rats
(7 to 9 weeks old} that had been fasted from the .previous night
were divided into two groups (six rats per group), and the
30 isoquercitrin prepared in Reference Preparation Example 1 and the
IQC-G(4-6) fracticn prepared in Preparation Example 1 were orally
administered to the two groups, respectively, at a dose of 198
umol/kg of body weight. Subsequently,. in the same manner as in
Experiment 1, plasma was prepared, and the plasma concentration

35 of quercetin-glucuronide conjugate and that of quercetin were



Ref erence Preparati on Exanple 3 were examned for orally admnistered in
vivo absorbability. Specifically, 12 SD nmale rats (7 to 9 weeks ol d) that
had been fasted fromthe previous night were divided into two groups (six
rats per group), and the 30 isoquercitrin prepared in Reference Preparation
Exanple 1 and the 1QCG4-6) fraction prepared in Preparation Exanple 1
were orally admnistered to the two groups, respectively, at a dose of 198
prol / kg of hedyuwed gty Btsequent! y(adida t hedSAMBLERNAS VS (O tBXPRr hgnt
1, plasma was prepared, and the plasma concentration 35 of

quer cet i n- glUgGRbAL deWednfligfat e atkdt bapequen cei¢ nayed eundsy theasee by
HPLC. AUC (QreaHindsiadie SoHMe) R bR %fhr%uer(cyt%lgi&cﬂ%itdéenc&%'@lélt@t ed
based on the area under the curve of the pfasma conCentration of

quer cet i n- gl{ugdmbni ated cds dgabe unfigt nthe andrtsheofarde wpidemat hencentumtgbnt he
pl asma concentraf i . 5 ,0f ercetin (g/m). The results are shown in

Fi gure é? Ag%i g%%%%@ﬂldgg/%#bUre 5, when the 1QC-E 4-6) fraction was
oral |y adm ni st ered, Theheeseltm @aec esitowat i lon Bigupeer Set | Asglinclicehede by

conjugate a the-.serum concentratipn..of . quercetin were.lower, than when
oral 15710 aBieRFS: 2+ A TanoDrmtrear |4 o d Paon s BABe PRt n S CT e T )
The resul t sthbowerium Fiogeasrdtand bfi rngicgatei hhglucia®nigenanddguts h anden
| QC- G mi x) s orally adm nistered, _.oral admnistration of the | QC G 4-6)
fraction regg?t §OTHR | WIS ERE AP cBhcEMR TR o &eaf Ea@%eﬁiww rgnide

conj.ugat® andmateseating, _eﬂr%rk\ﬁ\ii'@l@&afnoéﬂﬂié& SitsoRib 281 ©F il hedcQef 3y )
fraction results in equivalent. This suggests that [QC-G3 with three
gl ucoses linked to MBE F8SpEsHoHWIBI d¥ dHLIUESGi doaBBsar brdirateridatesabt s

al so sugge a red, i lyvCOsi
goesbmbhadq WAeR %@éﬂ?@@g@ﬂb%ﬁﬁ 5%5 ngg(ggf%) %Vﬁlﬁggﬁ%g@% gral

conpositions containing a snmall quantity o

gl ucoses | i akBEnig-ta@torndforhquéleet (49l yowsitden coapoblis i onslovwsantsairninng

cnhanced m Seari SR AAERC Rt Aelbb bt Tl AR B A g e A,

absor bath | i Wi} lasocahpadrechiwitirtht¢onvent itbrallQCeAzyn@lt | Leddbiomdicfsiudtds in

isoquercitrg&u£¢é§§§;n1%%is suggests that IQC~G3 with three glucoses linked
to IQC is responsible for in wvivo absorption. The results also
suggest that, when orally administered, quercetin glycoside
compositions containing a small quantity of IQC-G(4-6} with 4 to

20 6 glucoses linked to IQC and/or quercetin glycoside compositions
containing a large quantity of IQC-G(1-3) with 1 to 3 glucoses
linked to IQC have enhanced migration into the blood (orally
administered in wvivo absorbability) as compared with conventional
enzymatically modified isoquercitrin (IQC-G(mix)}.

25

Experiment 4: Measurement of Antioxidant Property

The plasma samples collected before administration (0
minutes), and alsce 30 minutes, 1 hour, and 3 hours after
administration in the above Experiment 2 were examined for

30 antioxidant property (FRAP: Ferrous Reducing Activity of Plasma),
and the in vivo efficacy of oral administration of IQC,
enzymatically meodified isogquercitrin (IQC-G{mix)), an IQC-G(3-6)
fraction, and an IQC-G{1-3) fraction was evaluated. FRAP was
obtained by measuring the ability to reduce ferric iron to

35 ferrous iron, according to the method of Iris et al. (Iris F F



25 Experinent 4: Measurenment of Antioxidant Property The plasma sanpl es
coll ected before admnistration (0O mnutes), and also 30 mnutes, 1 hour,
and 3 hours after admnistration in the above Experinment 2 were exam ned
for 30 antioxidant property (FRAP: Ferrous Reducing Activity of Plasm),
and the in vivo efficacy of oral adm nistgzgation of 1QC, enzymatically

nodi fied isoquercitrin (I1QCGGEmx)), an 1QC-E 3-6) fraction, and an

| QC- (( 1-3) MBeaeiéost S ,erabliat bchl BRAPhwasstity @30l ned7dy(reasuri ng t he
ability to reduce ferric iron to 35 ferrous iron, according to the nethod
of Iris et al. (IrisSpeFiisgalianzimrediagely ARRPYt ACalllBiic AR tT4pIzgY,
70-76 (1996}) ssmpefdd | GRldoenabaPedi ARl 8f bes @0 Je of E%@h%%éﬁ&t(lophﬂsm

[
was independently added to 990 | of a FRAP reagent (10 nm .
(2,4,6-tri-TETBy 4o Otit(Rapypiedyl) 26 -hii FeiCE3 ., 6 B2 O nE SO0 P 51 Gét0a rbd

buffer (9H 3cBhdse thier@RSORARCE) /L B3 aggem%cgoakt 8580nn Ok s AndH P ES:
As a control test, 0.5% carboxyne hyl'cel T'ul ose CMC) 1 nstead of 1QC or an

| QC gl ycosi dermidxtuimeitggs ofel |3 cemliiali stested &.0% atasbaantethel ealtlivdxisdant
property of r S sur.ed h . activi poal./

each subj ect(Egg) p?ttgésrtrgg(\%a;&ca ulrr§?e$ ag %I- %rllggﬁgl(%%l %-T'\é%(a 1f(%)nl;"r’l(‘;i{tsjr \]F)é:aﬁgyrred
usi ng FeSO4dhiflsttaretD0 Mraas, aastl antdar cinsubstdamcte. pTheeresudbf sthe e rahown

in Figure 6. _ Taking the FRAP actjvit nol /1) val ue before_oral .
i st at POTCET Wi KeApied- (6Pt RS ae TooWphEL | o8t Tams ol IERS

FRAP acti vi pyaahd efasl Ta0icall 28641 v sdd ainl @RcObal erfarpl esr(30rsimd eSing
hour, and 3 hours) as a relative activity (%9 thereto. As shown in Figure
6, with refpets {L80prashhmty) oRpdanst &r yostanggas confirmed that the

I QC-((1-3) fraction, tnhi Ghshadshege copbir med tonhaves. theahigheshel rrKbvo
absorbability in Experinments 1 and 2, had a 20 significantly higher value
as conpar edad@kivithelumot/ & 3value faeforeonsal | R IFIHtrRLlandof Qhe Bepeiiesent

5: Measur engpt ,9f, Mgy at5on ppat o vhhe B00d(Qal! ¥ne rrap activity after

15 oral administration of the samples (30 minutes, 1 hour, and 3

hours) as a relative activity (%) thereto. As shown in Figure 86,

with respect to plasma antioxidant property, it was confirmed

that the IQC-G(l1-3} fraction, which had been confirmed to have

the highest in wvivo absorbability in Experiments 1 and 2, had a

20 significantly higher wvalue as compared with the IQC-G({3-6)
fractions, IQC-G{mix), and IQC.

Experiment 5: Measurement of Migration into the Blood (Orally

Administered In Vivo Absorbability) (4)

25 . The enzymatically modifled isoquercitrin (Sample 1:
IQC~-G(mix) ({3)}, Sample 3, Sample 4, and Sample 5 obtained in
Preparation Example 4 were examined for orally administered in
vivo absorbability following the procedure of Experiment 1.
Specifically, 24 SD male rats (7 to 9 weeks old) that had been

30 fasted from the previous night were divided intec four groups (six
rats per group), and Samples 1, 3, 4, and 5 were orally
administered to the four groups, respectively, at a dose of 198
pmol/kg of body weight. Subsequently, in the same manner as in
Experiment 1, plasma was prepared, and the plasma concentration

35 of quercetin-glucurconide conjugate and that of quercetin were



‘Adm nistered In Vivo Absorbability) (4) 25 The enzymatically nodified

i soquercitrin (Sanple 1. 1QCGEmx) (3)), Sanple 3, Sanple 4, and Sanple 5
obtained in Preparation Exanple 4 were exam ned for orally adm nistered in
vivo absorbability follow ng the procedure of Experinent 1. Specifically,
24 SD male rats (7 to 9 weeks ol d) that hgg-been 30 fasted fromthe

previ ous night were divided into four groups (six rats per group), and
Sanpl es 1, Headuraddop WErEe orally adm nistered to the four groups,

respectively, at a dase of 198 nol [ kg of body weight. Subsequently, in
the same manner as i%slgéifﬁe%i R Sl?‘{]ﬁ! ééﬁﬁam};\%d%? e%%ﬁ eHV&nd lohéop?ljaé?ﬁi
concentrati apg3R1 of ) quencet hheg! yestpnideLaanivieat enaad that of-,guercatin
were -55- measured by HPLC. Figure 7 shows AUC (Area under the curve) (0 to

3 hr) (gl mRlREPacAcEGEat Edt s eel oAueheciew lysueenide coniwgadfe t heg/ml)
plasma_concembr alldnagha AUBRER! Iiied! delfnbee Nl Yoal (Wil S?rﬂr??t e

area under the curve of the plasma concentration o quercetin
i ndi cat ed byueheseinefugAd,) .Sanple 4 and Sanple 5 containing | QG Q1-3),

including G3, in a tatal.: pi.oparli % Qr ngd LQG G 4<,) in a
total proportion of %&S?rojrr&g%%%fg %&sghge%%m%%gﬁgggn%@a%t Igy aﬁlgg%ﬁpﬁ% Vi VO
absor babi | i tpnthaning ol¥e lodal enclumbitrigcald,y impdi fiotdli poop@ricichy iaf 55

(Sanple 1). anple 5 which ticularly high in vivo absorbability
cont ai ned I&fé( pLC) e e fntdo[]%%%r(gggr tPoR P58 MACRPSHiRrel SWIeRs or

respect100o 3aspl eshdwedl thosugdnitizent & madghed and &heo t ebabrikhiprepordrzen
of IQC-G(4<6%j therein lvvas as snmall__as 10 ol % or, | ess, , because the total
proportion NV REE g3 eﬁégmﬁﬁcar?ﬂ*ry_e PRchE w5 ASPHCERECT R vilggmele 1)
absor babi | i Bympas Isowati dthaRagoRaY eritakaharepzyrehi cal | ¥i fwdibisthability
isoquercitrin (Sanple_1). The conparison between'the sanpl es suggests the
20 fol | owi nGORERINSANPReAl%aid SamA eFalaPiaperEdse 08 e modfalor more.
proportion @fitni SOGUEHCIdd Idhnph QCB, I SBHESTHH MtV IMAtARSAHPESL Ofhd the total
15 proportion of IQC-G(4<) therein was as small as 10 mol% or less,
because the total proportion of IQC-G(1l-3) was not more than 50
mol%, the 1in vivo absorbability was lower than conventional
enzymatically modified isoquercitrin (Sample 1).
The comparison between the samples suggests the
20 following.
(i) Sample 1 and Sample 3: An increase in the total proportion of
isoquercitrin (IQC) reduces in vivo absorptiocn.
(ii) Sample 3 and Sample 4: Reacting P-amylase with enzymatically
modified isoquercitrin (IQC-G(mix)) increases in vivo absorption.
25 (iii) Sample 3, Sample 4, and Sample 5: Reacting B-amylase with
I0C-G (mix) increases in wvivo absorption. Reduction of

isoquercitrin (IQC) further increases in vivo absorption.

Experiment 6: Measurement of Migration into the Blood (Orally

30 Administered In Vivo Absorbability) (5)

Experiments as with <the above Experiment 5 were
performed for Sample 6, Sample 7, Sample 8, and Sample 9 obtained
in Preparation Example 5. AUC (Area under the curve}) {0 to 3 hr)
(ug/ml-hr) was calculated based on the area under the curve of the

35 plasma concentration of quercetin-glucuronide conjugate (p/ml)



(1i1) Sanple 3 and Sanple 4: Reacting (3-anylase with enzymatically

nodi fied isoquercitrin (I1QCG mx)) increases in vivo absorption. 25 (iii)
Sanpl e 3, Sanple 4, and Sanple 5: Reacting (3-anylase with | QC G m x)
increases in vivo absorption. Reduction of isoquercitrin (1QC further
increases in vivo absorption. Experinmentgg. Measurement of Mgration into
the Blood (Orally 30 Adm nistered In Vivo Absorbability) (5) Experinents as

with the abowel Experapeat undeer ehepeshordredrf amheSailsnab, cSerml@atiodargy e
8, and Sanple 9 obtai ned in Preparation Exanple 5. AUC (Area' under the
curve) (0 tGVUSTREYIN (1AM r) was cal cul ated based on the area under the

curve of the 35 pl asmeneConcaniikat | QReOf GUgHCetinN- giygHeonigde conjigatg,o
(/M) -56- and the area under the curve of the plasna concentration of

quer cetin (GPAPYPaREhestPR sravRedHFRn Sampreguiass foppdyiteo bealisiahisabiin ty

for respecti e n o] ghe the_o fySa b <
Sanmpl e $§< écggp%gl&%h%gg%n P% gTﬁeggﬁ?g@u?tg gg %’ét@tﬁatégﬁ%%@l n v%e%

- absor babi | i trﬁsldétat gggpgest hghat ottale p’mp‘oxm oabmrHE@l@yanrelBhest ¢balthe

roportion e rtlo and .t t I

Br ogort: on % Fg%ﬁ% i -rllé%ea sarrp Qggz\%ere 5§9f%¥%%%0f00§a2§?é8&3@{3.
7.8 mol % @ 1-3): 45. ﬁzerm:lo%il ﬁﬁmil:bjﬁzlbn(ﬁlf 18C8G3 rmtc%tlh@( 3:0(3}11 5ﬁoplomd|}%/
Sanple 8 (&3 3 9% 3 64.2 1o Sample 9 (G3: 17.3 no
G?T)B)e 79(60%@5 Eﬁp@?l F?eﬁ?dzi %V@ﬁ@r@ ogrﬂioé?’rsatl on into the Bl ood ’
(Orally1015sAdpiei st ead 1N 8Vimea sAbsoribabi:| idsy)l Bl sExpekipeat § agsawi thgt he
above Experinent 5 were g)erfo rmed for the enzymatl cal | y nodified

i soquer ci tr PRIEBaRple’h: 54 dcigitix) Sespyeadd Garplé-2 Bothi nedlid : 64.2
Prepar ati ongExanpl gnd sanpVe 6AIEH lmd%rmbfﬂ% CHI[ ey 679 éqnémr) (g/m-hr)

was cal cul ated 20 based on the area under the curve of | asma
concentration of quercetin-glucuronide conjugate (g/n1) and t he area under

the curve of hocplasmm ”PDV}%%%EF[%!ERE' oF ﬂ&'&fa?& i 1006Mhe 080 " fOMNY

are shovvn inF that 1s°a querceti
Administered In VlVO Absorbability) (6)

Experiments as with the above Experiment 5 were

performed for the enzymatically modified isoquercitrin (Sample 1:
IQC-G(mix) {(3)) and Sample 2 obtained in Preparation Example 4.

AUC (Area under the curve) (0 to 3 hr) (mug/ml-hr) was calculated

20 based on the area under the curve of the plasma concentration of
quercetin-glucuronide conjugate (ug/ml) and the area under the

curve of the plasma concentration of quercetin (pg/ml). The

results are shown in Figure 9. When Sample 2 that is a quercetin
glycoside composition of Sample 1 with reduced IQC was orally

25 administered, the in vivo absorbability was slightly higher than
when orally administering of Sample 1 (IQC-G(mix)).

Experiment 8: Measurement of Migration into the Blood (Orally

Administered In vivo Absorbability) (7)

30 The enzymatically modified isoquercitrin (Sample A
(IQC-G(mix))) and Sample B, Sample C, and Sample D obtained in
Preparation Example 7 were examined for orally administered in
vivo absorbability following the procedure of Experiment 1.

.Specifically, 17 SD male rats (7 to 9 weeks old} that had been

35 fasted from the previous night were divided into four groups (3



gl ycosi de conposition of Sanple 1 with reduced I QC was orally 25

adm ni stered, the in vivo absorbability was slightly higher than when
orally admnistering of Sanple 1 (I1QC-G m x)). Experinment 8: Measurenent of
Mgration into the Blood (Oally Admnistered In vivo Absorbability) (7)
30 The enzymatically nodified isoquercitegn (Sanple A (I1QC-GEmx))) and
Sanple B, Sanple C, and Sanple D obtained in Preparation Exanple 7 were
exam ned fortooﬁakhysamﬁ njretiel edandd Satiplesabsesbabidid ywrix0llowtngnidtered
procedure of Experiment 1. Specifically, 17 SD male rats (7 to 9 weeks

ol d) that h&d Ty agsrtOéI&Sfrd%%SPﬁ@th%wfoﬁt nfgResterd diSfi dE®l/Kgo ofour

groups (3 - bbédyt Rebgiilt SSERfe@ic@in), aNdrRAMRheSnAnkor @él\@heEQ%@Hmént ,
adm ni stered_ to the four groups, respectively, at a dose of 198 pnol/kg of

body wei ght P13§Betja@nPr§patat t NG e relffel SoncRNEXpet e quercrﬂta@rm
vas prepareg)uaidoh e Rlods (B2 LONGRNMIAL] @7 Bfc AU GELJdFeO BLNGHE QM A prc.

conjugate and that of quercetin were neasured by HPLC. Figure 10 shows AUC
(Area under Fiibereut¥eghqu® ROHC3 (Arya (giddr Hile coalell afﬁeftbb&skad o(lptgt/fnéahar) ea

under the C‘é;%g 9&%5‘%8&8&”% entLati on of %r%%trkr” glpcuroni
conjugate (g 31 and t area under the curve o 'Ssmé conce
of querceti ron&6n{ g inion. o%squ@dbéamdgmcdrmlﬁesubh§ugaﬁaéTpt;ﬁ;/@1an®n8ambe D

cont ai ni ng | ncl udi ng ,.in a total ortign of 75 ol %,or
more and | QG gp Gimjje% k‘ rOpdrt it dcjgn3 or® 151 3%51%% 8 %é%rat§l’? | SASES LD
absor bati | i tygehoni fi cant I y higher than that of 15 conventi onal

enzymatically nodified iso erC|tr|n Sample A1 QC-. | e CWmch
had particul arly hi ghSi mRAAFatedndsr bEBE | Feyutbin aﬁﬁ’@ﬁqu(’f) C§r2d3 aFplg D

total propoebhea@fnpOocel ¥e9y, Mu&uMnhhghespack ﬁ:@t§‘f—nﬁf§/p<ﬁ‘tl%lrlt heugh
t he total proportlon of IQCG(l 3) |nclud|ng &3 was oor nore, the
20 total pr®Bpdrt Ponmetre| @ndGI<-F(has &8 Relbarbeortion apellsmpds mok%lesand

the in vivosabgsonbali ity WRSLHOME! 1 4 rEf % angfﬂpﬁﬁﬁhgfagh an tFat of

~enzymatically nodified isoquercitrin e"1 an
shown i¥P Fi goneentignglSamglymanically modlfled isoquercitrin Sample A:IQC~

G{mix)) . Sample C which had particularly high in wvivo
absorbability contained IQC-G(2-3) in a total preoportion of 50
mol% or more. With respect to Sample B, although the total
proportion of IQC-G({1-3) including G3 was 50 mol% or more, the
20 total proportion of IQC-G(4<) was as relatively large as 26 mol$%,
and the in vivo absorbability was lower than that of conventional
enzymatically modified isoquercitrin (Sample A).
Sample 1 and Sample 2 shown in Figure 9 and Sample A
and Sample B shown in Figure 10 are enzymatically modified
25 isoquercitrin (IQC-G(mix)) with reduced isoquercitrin (IQC). Oral
administration of Sample - 2 results 1in higher in vivo
absorbability than when orally administering Sample 1, while oral
administration: of Sample B results in lower in vivo absorbability
than when orally administering Sample A. These results suggest
30 that when the total amount of IQC-G(4<) is 15 mol% or less, and
the total amount of IQC-G(1-3) including G3 is 60 mol% or more,
the in vivo abscrbability will be higher than that of
conventional enzymatically modified isoquercitrin (Sample 1 or A).
Further, combining the results shown in Figure 1 and

35 Figure 10 indicates that amylase treatment or the 1like of



and Sanple B shown in Figure 10 are enzymatically nodified 25

i soquercitrin (1QCQm x)) with reduced isoquercitrin (1QC). Oal

adm ni stration of Sanple results in higher in vivo absorbability than
when orally adm nistering Sarrpl e 1, while oral admnistration of Sanple B
results in lower in vivo absorbabil i ty than when orally admnistering
Sanple A These results suggest 30 that when the total anmount of |QC G 4<)
is 15 nol %Cﬂnzlyelssicamy rodif oéadl iamlmccm’tr:lrQC (EOLC-~B ) mizc udiedge&s ithe60
nmol % or gﬁ;he in vivo absorbabij | i be hi gher than that of
convent i onal y REPPREHS]P rﬁfgl%qceg’ <bqﬁ’éﬁic¥?+qu AnpPereases Afhe ftader

conbi ni ng t eropesuiés showpca(FHpyr e:rﬂasaréiqhaﬁélﬁllgguhe viQol Rékeabesi 1L,
anylase treatnment or the |like of -58- enzymatically nodified isoquercitrin

(1 QC G mi x) i SgEase t Heeatmsnal PEPEpRRY ﬂﬂsﬂ SR Gramyeadtd  Perarpesdtion
increases thg t@t@hbs@@&éﬁﬁﬂy<§1a9%slCéhéxﬂhé)toﬂénl f@@%@egbﬂgontQ@AGB is

absorbabilit As anyl ase treatnent proceeds and <_) disappears,
deconposi t | GRS oﬁe@egubseﬁiférrﬁﬁ%rest dmosr gk t ken b’@ﬂeﬂ’n pf—b@brttlh@n gftal

IQC-G3 is T- or t djtion_that th tal
proportion yf}%ga%?%% 5 ﬁg{%‘f %&: %?‘gt) (gfe gn%[a)nt ar?heconls laﬁ f ttﬁlc?
total proporErgarofthpQCoGdl tivephirghen the IDA-@8yothabsdgbebi ithey inandvo
accordingly, Vo a b e eases wi_th the. progression
of the anyl éaé)tesgr%kééa&[l ’ %%% aab&ié r"ijéBPJ (V\f roc &1°3) aPBa%?? ity
(Prepar &9 i onlcExaapd® vﬁ.)thl&heLlanbgnsassl&n 8ﬁct1®@@rrfy&bta¢ ashctwst.er 4 The

above conponen were unifornmy mxed to give tablets each wei ghing 250
ng. 15 Exanpl etgg(—ﬁiﬁﬂt Tf(‘?%l &Fanul es (W% 1QC 3 1-3) fraction

(Preparation Exanple 2) 18 Lactose 60 Starch 22 (WES)
IQC-G(1-3) fraction (Preparation Example 2) 18
Lactose 78
Sucrose fatty acid ester 4

The above components were uniformly mixed to give

tablets each weighing 250 mg.

15 Example 2: Powder or Granules
: (Wt3)
IQC-G(1-3) fraction (Preparation Example 2) 18
Lactose | : 60
Starch ' : 22

The above components were uniformly mixed to give a

powder or granules.

Example 3: Capsule product
_ (Wt%)
Gelatin 70.0

Glycerol | - 22.9
Methyl parzhydroxybenzoate 0.15
Propyl parahydroxybenzoate 0.35
Water Remaining

Total | 100.00%



The above conponents were uniformy mxed to give a powder or granul es.
Exanpl e 3: Capsule product (W% Celatin 70.0 dycerol 22.9 Methyl

par ahydr oxybenzoate 0.15 Propyl parahydroxybenzoate 0.35 Witer Remaini ng
Total 100.00% -59- Soft capsules formed fromthe above conponents was
filled wth the granul es prepared in Exanpbe 2 by an ordinary nethod,

gi ving soft capsul e products each weighing 250 ng. 5 Exanple 4: Drink
Tast e conponent Sodi Winid t:apwJaatse Gotfeq fSuocithe abbuel.dffPogentmeetas

conponent : Sour__taste nent: C.tric acid 12.00 g
tamn C 1010058 R QP FrPrACE GroERreparal SOMEkangl S0y ggiazy °
Vitamin E 3@edBog, rﬁﬂ@o@tl BapsWie proBlaverddith Mei0Biny 2ROE@SSI um
chloride 1.00 g Magnesiumsulfate 0.50 g The above conponents were ni xed,
and water was added thereto to nake 10 L. This drink was prepared so that

the dosesat ongaagdntnistation woul d be about 250 ml. 10 Exanple 5: Candy
Sugar 98 ¢ ITSt rch syrup (Brix 75) 91 g Concentrate of an | QG 1-3)

fragti on (P pogérllé)n Exapptitu)di(-Bairx-408 75 0 0.10 g
Succinic acid o 0.009 g

Sweet component: Sugar syrup 800.00 g
Sour taste component: Citric acid : 12.00 g
Vitamin C 10.00 g
IQC-G(1-3) fraction (Preparation Example 2) 1.80 g
Vitamin E _ _ 30.00 g
Cyclodextrin | 5.00 g
Flavering _ 15.00 ml
Potassium chloride | _ 1.00 g
Magnesium sulfate | 0.50 g

The above components were mixed, and water was added
thereto to make 10 L. This drink was prepared so that the dose at

one administration would be about 250 ml.

10 Example 5: Candy
Sugar 98 g
Starch syrup (Brix 75) 21 g

Concentrate of an IQC~G(1-3) fraction

(Preparation Example 2) (Brix 40) >

The above components were fully mixed and boiled down

to a moisture content of 2%, giving candies each weighing 2 g.



The above components were fully mxed and boiled dowmm to a noisture
content of 2% giving candi es each weighing 2 g. -60- CLAIM5S 1. A quercetin
gl ycosi de conposition conprising a mxture of quercetin glycosides
represented by the followwng 5 formula: [Formula 1] OH HO O OH
Odc-(dc)n-H OH O 10 wherein A c represgnts a glucose residue; and n is
O or a positive integer of 1 or nore, the quercetin glycoside conposition
conpri sing &LAT¥&st a quercetin glycoside wherein n is 3, and satisfying
the following requirenment (a): 15 (a) the conposition conprises a mxture
of quercetin glycosides in which nis 3, and in which other n val ues may
be 1 or 2, or 1 and 21.i nAa quirdletphopglydaiidyf 20mpolleidh GBRErisdWhy a
quercetin glycosi des erein nis 4 or nore in a total proportion of 15
mol % or | es@1¥3HTS. Fhe WHErTT nIg¥FeodFe EBRPBIFHGSN BY EP&i nfallowing
wherei n the fdetahaproporti on of quercetin glycosides wherein nis 4 or
nore is 10 mol % or less. 25 3. The quercetin glycoside conposition of Caim
1, wherein [FREMS2al] proportion of quercetin glycosides in which n is 3,
and in which other n values may be 1 or 2, or 1 and 2, is 60 nol % or nore.
30 4. The quercetin glycoside conposition of Claiml, wherein the total
proportion of quercetin glycosides in whi%h n -61- is 3, and in which other
rrit_|)l % or nore.

n values may be 1 or 2, or 1 and 2, 0
HO 0 )

O-Glc-(Glcn-H

10 wherein Glc represents a glucose residue; and n is 0 or a
positive integer of 1 or more,
the quercetin glycoside composition comprising at least a
quercetin glycoside wherein n is 3, and satisfying the following
requirement - (a): '

15 {a) the composition comprises a mixture of quercetin
glycosides in which n is 3, and in which other n values may
be 1 orl2, or 1 and 2, in a total proporticn of 50 mol% or
more, and quercetin glycosides wherein n is 4 or more in a
total proportion of 15 mol% or less.

20

2. The gquercetin glycoside composition of Claim 1,
wherein the total proportion of quercetin glycosides wherein n is

4 or more is 10 mol% or less.

25 3. The quercetin glycoside composition of Claim 1,
wherein the total proportion of quercetin glycosides in which n
is 3, and in which other n values may be 1 or 2, or 1 and 2, is

60 mol% or more.

30 4. The quercetin glyceoside composition of Claim 1,

wherein the total proportion of quercetin glycosides in which n



5. The quercetin glycoside conposition of Claiml, 5 further satisfying at
| east one of the following requirenents (b) and (c): (b) the conposition
contains a quercetin glycoside wherein n is 0 in 20 nol%or |ess, and (c)
the conposition conprises a mxture of 2 types of 10 quercetin glycosides
wherein nis 2, and wherein nis 3, and -ghe total proportion thereof is 50
nol % or nore. 6. The quercetin glycoside conposition of Claiml, prepared
by treatingi&n3enaypnatincehigh nodicfri ed viadoguemay tibe nl vot 2, ki amdmase, 1s
The quercet i@ %I Xgogi de conposition of Claim6, wherein the anylase is
(3-anyl ase. '20™8° A 650 r oduct containing the quercetin glycoside
conposition of Claiml1. 9. A nethod for preparing the quercetin glycoside
conposition of d ai m;lo. having a higher orally adm nistered in 25 _vivo

e

absorbabi l ity than anenzylfat TeSHIS-HodP+Y €F 10 qeERASLELRR tHe FReHBd 1/

conpri si fig &ustBEr Ofat @AYGHAJaR PELROIIHOR Ok he HST KLY QEéﬁ@?éﬁ@ﬁts (b)
represented by the followng formula: | [Formula 2] OH "HO 0 OH

Odc-(dAc)AA (8D OH 0 -62- wherein Ac represents a glucose residue, nis

an integer of 4 TRY €& : ;‘Eﬁ'l‘c% t gt rtd : | %
or less. 5 10. Tﬁg)r met hoé)rr%?s?%{ls{?n 9, l%ﬁegna%%géegcﬁglpgégggégﬁéie‘ﬁ{gerjetiﬁjgg
proportion of quésdetim 2§l pebsiates asepr esénted by the formula includes

treatment of an y i\(/:\%L fdLified i saquercitri.n, with | ase. 10 11.
The et hod of O Xm %E enllrﬁ/eolan% Ré acr:rcf/erarsl%elss {- misture o % 28fpes ot
10 quercetin glycosides wherein n is 2, and wherein n is 3, and

the total proportion thereof is 50 mol% or more.

6. The quercetin glycoside composition of Claim 1,
prepared by treating an enzymatically modified isoquercitrin with

15 amylase.

7. The quercetin glycoside composition of Claim 6,

wherein the amylase is P-amylase.

20 8. A food product containing the quercetin glycoside

composition of Claim 1.

9. A method for preparing the quercetin glycoside

composition of Claim 1 having a higher orally administered in

25 vivo absorbability than an enzymatically modified isoguercitrin,

the methoed comprising a step of reducing a proportion of
quercetin glycosides represented by the follqwing formula:

[Formula 2]

30



anyl ase. 12. A nethod for enhancing orally adm nistered in vivo
absorbability of quercetin glycoside conposition, conprising, 15 using an
enzymatically nodified isoquercitrin as a starting material, a step of
reduci ng a proportion of quercetin glycosides represented by the foll ow ng
formula: [Formula 3] OH HOO OH O Gc-{&€)n-H OH 0 20 wherein dc
represents a glucose residue, and nis an integer of 4 or nore. 13. The
met hod of d ai m #2¢raher@icnrepeester f gl2Bosedussinipet,he peopor tnicayenf of
guercetin ghyggsiQEs represented by the formula includes treatnent of the
enzymati cal I'y modi fied isoquercitrin with anylase. 14. The nethod of O aim
13, wher ei-nsbhesaty|mse iastb8al Iraporitase. thédofl3s mbes net Magsof C aim 12,
further conprising a step of reducing a proportion of isoquercitrin
represented by the following fornmula: [Formula 4] OH HO O OH

g}GI ib(@c) n-H 5 OH GovheieindtBosl HEPCRSANIS FhakecoSthd @T@Ust AdhdinkS
' the proportion of quercetin glycosides represented by the formula
includes treatment of an enzymatically modified isoquercitrin

with amylase.

10 : 11. The method of Claim 10, wherein the amylase is pB-

anylase.

i2. A method for enhancing orally administered in vivo

absorbability of quercetin glycoside composition, comprising,

15 using an enzymatically modified isoquercitrin as a starting

material, a step of reducing a proportion of quercetin glycosides
represented by the following formula:

[Formula 3]

20
wherein Glc represents a glucose residue, and n is an.

integer of 4 or more.

13. The method of Claim 12, wherein the step of
25 reducing the proportion of quercetin glycosides represented by
the formula includes treatment of the enzymatically modified

isoquercitrin with amylase.

14. The method of Claim 13, wherein the amylase is [-

30 amylase.
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-63-
15. The method of Claim 12, further comprising a step
of reducing a proportion of isoquercitrin represented by the
following formula:

[Formula 4]

wherein Glc represents a glucose residue, and n is O.



