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flavor, taste, acidity and the like of black currant fruit, black currant has been employed as
a starting material for jams, fruit juice, alcohol beverages and the like for example in
Burope. The black currant is edible in an uncooked state although it is not employed in
that manner often due to its strong acidity. Fresh juice just squeezed from black currant
has a solids concentration (Bx) of about 10%, and contains about 20 to 30% by weight of
organic acids such as citric acid and malic acid on the basis of solid matters, and about 30
to 50% by weight of monosaccharide on the basis of solid matters. This makes acidity
and sweetness excessively strong.  Therefore, only a small amount thereof could be
added to, for example, drinks such as juice, and gelatinous foods. To other foods, it was
not added at all.

Fruit juice concentrate is commercially available as a starting material for these
drinks. This is provided by squeezing fresh juice from fruit, followed by the removal of
only water with the aid of, for example, an uncharged reverse osmosis membrane to
prepare an approximately six-fold concentrate. In general, in the case of six-fold

concentrates of apple juice, orange juice and the like, dilution with water, the volume of



concentrate, as with the case of the fresh juice, the concentrate conprises
about 20 to 30% by weight of organic acids such as citric acid and malic
acid on the basis of solid natters, and about 30 to 50% by wei ght of
nmonosaccharide on the basis of solid matters, and thus, acidity is
excessively strong. Therefore, it was inpossible to produce 100% fruit
juice fromblack currant. It is known that black currant contains an
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the Bx of the juice is about 11, the content of black currant anthocyanin is 0.55 to 0.73%

by weight on the basis of solid matters. According to this report, storage of the juice for
14 weeks decreases the amount of the black currant anthocyanin to 300 mg/l.  Furtber,
the content of the black currant anthocyanin greatly varies depending on crop year. By
the subsequent year, content decreased to 80 mg/l, that is, one tenth of the previous year
(0.07% by weight on the basis of solid matters). As indicated above, the amount of the
black currant anthocyanin in the fresh black corrant juice greatly varies depending on the
storage condition and crop year, i.e., 0.07 to 0.73% by weight on the basis of solid matters.
This indicates that foods containing 1% or more by weight of black currant anthocyanin
on the basis of solid matters did not exist. Furthermore, black currant 100% fruit juice is
not suitable for drinking due to its extreme acidity so that a neutralizer, a sweetener and
the like are usuatly added to the juice. For this reason, the amount of the black currant
juice added in the actual production of juice is generally much less. For general

quaffable black currant juice, the content of black currant anthocyanin is generally not



conventional foods derived from black currant was not nore than 0.73% by
wei ght on the basis of solid matters, not nore than 0.08% by wei ght on a
product basis, for the 100% fruit juice which was unsuitable for drinking,
and not nore than 0.5 % by weight on the basis of solid matters for
general quaffable juice. Jans are produced by using frozen fruit as
starting materials with the addition of a large quantity of, for exanple,
sugar and pectin. Therefore, in general, the content of black currant
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water”. ‘This coloring agent is produced merely by extraction, and the content of black
currant anthocyanin, organic acids, and the saccharide content is equivalent to those of
general fruit juice. Properties thereof are described as “red to dark red or dark blue
liquid or a paste or a powder”, indicating that a powdery coloring agent existed.
However, this powdery coloring agent is also produced by pulverizing the liquid coloring
agent obtained by extraction with the addition a binder and the like. Regarding the black
currant anthocyanin component on the basis of solid matters, this is equal to or less than
that of fresh fruit juice.

Conventionally, anthocyanin has had a problem in its stability, that is, it
decomposes when the fruit juice is used in drinks such as juice.

Fruits containing a large quantity of anthocyanin include blueberries. Some
varieties of blueberries contain not less than 2% by weight of blueberry anthocyanin on a
dry fruit basis. Therefore, in some food industries, blueberry anthocyanin is extracted

with the aid of an organic solvent and the like from, for example, fruits or fruit juice



Bl ueberry ant hocyanin conprises: 5 kinds of anthocyanidins, i.e., cyanidin,
peoni di n, del phinidin, petunidine, and mal vidin; and 15 types of

ant hocyanins, i.e., conbinations of 3 types of sugar noieties, i.e.,

gl ucose, arabinose, and gal actose. The nmin conponent is reported as

mal vidin, and the content of del phinidin and cyanidin is about 10 to 20%
by wei ght ["Shokuhin to kai hatsu (up-to-date food processing) vol. 31,
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Further, such coloring agents for foods are extracted with an organic medium so that a

distinctive flavor thereof is lost.

The content of these blueberry anthocyanins is merely for use in coloring agents.
Therefore, in for example drinks using a coloring agent extracted from blueberry
described in Japanese Patent Laid-Open No. 84564/1997, the amount of the coloring
agent added is 0.025 to 0.05% by weight, which is an infinitesimal quantity, 0.00625 to
0.0125% by weight, in terms of the amount of blueberry anthocyanin. Conventionally,
foods containing a large quantity of blueberry anthocyanin did not exist.

As described above, the amount of black currant anthocyanin contained in black
currant is very small, not more than about 0.7% by weight on the Basis of solid matters.
Black currant anthocyanin has hitherto been regarded unsuitable as a starting material for
a coloring agent. 'Thus, it is a matter of course that there was no food containing a large
quantity of black currant anthocyanin.  For this reason, a black currant anthocyanin
material, which can be added to food in a large amount, has been strongly desired.

In Europe, blueberry anthocyanin has hitherto been employed as a



When bl ueberry anthocyanin is enployed as a pharnaceutical, a |arger
quantity of the anthocyanin has to be taken conpared to the case where
bl ueberry anthocyanin is enployed as a coloring agent. Therefore,

ant hocyanin has to be purified, and a process therefor is disclosed in,
for exanple, Japanese Patent Laid-QOpen No. 99090/ 1991. Disclosed therein
IS a process wherein an aqueous solution containing a bisulfite ion
prepared by addi ng sul fur dioxide, sodium hydrogensul fite, sodium
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neut ral pH keowaipossdny becauserafiits gathaesiagin e@ntept. ni nat ed using an inert gas,

vater (for exampMeeniiiebeay AR sPBUNGH S SRBERERie ForgroReBed <ot
di ted t ; ; t : ataas
aIpE)F?c:t i ogog.tﬁﬁoﬁrg%a an#%ﬁ%él?/eq\y/%??éﬁ @#@a%f@ggﬁﬁ%ﬁﬁ%ﬂ}@%ﬁn@ %she use

of organi ¢ fBAbRdSHatoRRink WEAR0! TRGEoRKhthod/afidi 1Ak to BE S and h@yocegnnot
be used for foods. Use of "harnful sulfurous "acid gas described in vol. 3
of "Di cti onbérgfopfis Blistdsediint for" exahplON ajsaxadk PaRn0 IINdjd-Opemd¥o. PHAO0A990) e f or
fear of its remaining in products. Therefore, the_anthocyanin according to
Japanese Pdbiselosedahereinpise process oulgmein gm1 aqugeusosalyticnopmtainipg @ bisplfite ion

phar maceuti cal s, but. . not |icable.for foods.. This_had | o th eed of
conposi t i orf¥eRagsd %66‘1@“8381@2 » ?mﬁwgowmt?’fowﬁﬁ@%ﬁﬁﬁﬁ% t he
food i ndustry. R | i.catd 983 A ShEd

process foranér%%g%?ﬁgﬁg%eﬁﬁhgag%ﬁ% a’lrﬂor F%gggogﬁggéﬁécg}s exeérdp:alﬁﬁggs
grapes or Honfbued 501?{%@ RS vt Reu§AIGIHE Sondititshs] SulfaRusiaeid i Ylimiiated using
conmbination of an ultrafilter menbrane having a cutoff point in the range
of a nol ecuanervgisyhnd adthdcyati it the @x@ted with an orgasicuhediumdingtiscible withbout
20, 000 under optimal conditions, with an_uncharged reverse 0smsi S nbr ane

havi ng sal twater @ornexampleabutanl andamyl ephel)pr Bowewas, fisspocess ot dReqtebioc ase

of Nad . verse. 0snosi nbr ane S 0 _thi S Lar f

unchar ged 558@ apﬁ’r‘fgg‘g‘éfbtu% tq”ﬁliwegﬁcaﬁgﬁg c?ﬂ%?mgoq%pﬁé&égéatlﬁy}g%a%f P Q\E}g\he{, from
that of th it ﬁfiiawgm' hidis! thehfse dYESHRANAC thebifh SR Us bifanSIERRT @hylon of
wat er only,eth‘?ﬁﬁg@? |sal&groces greatly giffers fromthe 5 process of ¥he
present i nvugdthol and Ithus| deyecaanat! tesysed for fowids.onUsesoft barmifeldsubfntousi dcid gas
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preferable for fear of its remaining in products. Therefore, the anthocyanin according to
Japanese Patent Laid-Open No. 99090/1991 was only applicable for pharmaceuticals, but
not applicable for foods. This had led to the need of compositions for foods containing a
large quantity of anthocyanin in the food industry.

Japanese Patent Publication No. 50633/1983 describes a process for producing
anthocyanin for foods. This process exemplifies grapes or products obtained from
grapes, and is carried out by a combination of an ultrafilter miembrane having a cutoff
point in the range of a molecular weight of 1,000 to 70,000, at a molecular weight of
about 20,000 under optimal conditions, with an uncharged reverse osmosis membrane
having salt retention rate of 30 to 99%, preferably 50 to 90% in the case of NaClL
Reverse osmosis membranes used in this process are of an uncharged type, the salt
retention rate thereof is greatly different from that of the present invention, and the

membrane is used for separation of water only, thus this process greatly differs from the



organi ¢ nmedi um and evol ution of sulfur dioxide is of concern. According to
nmeasurenment of the optical density of anthocyanin, when the ultrafilter
menbrane is utilized, optical density is concentrated from 7,150 to
15,020, i.e., a concentration factor of 2.1 tinmes conpared to before
filtration. Wien the uncharged reverse osnosis nenbrane is utilized,
optical density is concentrated from7,150 to 7,400, i.e., the
concentration factor of 1.03 times conpared to before filtration. This
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of solid matters. This indicates that the content is not high, and the quality is
unsatisfactory.

According to the process disclosed in Japanese Patent Publication No.
31225/1985, anthocyanin is extracted with the aid of a sulfur dioxide solution from grapes,
cranberries, blackberries and the like and separated by ultrafiltration. As described in
Example 1 of the publication, in this process, 200 to 500 ppm of sulfur dioxide (sulfurous
acid gas) remains in the final product. According to this process, the anthocyanin
content of the final product is described to be about 1.0% by weight.

Japanese Patent Laid-Open No. 223756/1984 describes a process wherein
anthocyanin is purified using an ion-exchange resin or an absorptive resin. However,
there is no description on the concentration of anthocyanin in the prepared coloring matter.
The purification process is directed to the removal of sludge generated in drinks.

Starting materials for anthocyanin described in these known documents are

mostly blueberries (Bilberry, Vaccinium. myrtillusy which contain a large quantity of



The present inventors have keenly searched for a process for producing
conpositions for foods containing a large quantity of black currant

ant hocyanin wi t hout using harnful substances and found an effective
process for the first time. Surprisingly, foods and drinks, conprising the
bl ack currant anthocyanin produced according to this process, have visual
function inprovenent effect, blood fluidity inprovenent function, and
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It is an established theory that this pseudonyopi a sone day becones

nyopi a. Sulproess, dave vsual fimetienminiproyement effect bload fluisikyiegrovemeridanetignpower of

crystalline | ens or pseudonyopia ., caused by_co ter_operations are
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pr obl em of | 8\[8%}@?(1 visual acuity in senior citizens is growing. In our
daily | i ved® % has been a rapid increase in situations where there are

conpl aints of | O‘W&ﬁﬂm‘ﬁhﬁdﬁla@fdgb%tﬂﬁﬁﬁo@%@mﬁngf&%l pAHBPSIs&y seni or

drivers rapidly increases, t ccurrence of problens, for exanple,

dazzl i ng gcuf@ionnt Hoevailoweiedtvisnsldsction tiad bavemed protdemitheae daysy Hor ni ght
whi ch are problens not associated with young drivers, has becong
si gni f i cantthoserwhoreperaisenmpviarsiand thelikgiagiyiag persprah compaers@pd okk ses and

contact | to .correct thei ' I ity. T .th f ,
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myopia in ﬁggﬁ%&'&%itﬁ&eWhB%%Féﬁ%m@{;&n fAgti gmatism or the like, have
conve e

serious in niences SO nmany ‘peop ope for recovery of function.
In optic organs, continuous operations concentrating on near points including

X

computer work and computer games, maintain stress on the ciliary muscle which is a
smooth muscle. This leads to reflact value of myopia, that is, pseudomyopia. This is
reported in Japanese Journal of Ophthalmology, 72, 2083 —2150 (1968). It is an
established theory that this pseudomyopia some day becomes myopia. Substances for
preventing or improving lowered refracting power of crystalline lens or pseudomyopia
caused by computer operations are required.

As the number of senior citizens increases in society, the problem of lowered
visual acuity in senior citizens is growing. In our daily lives, there has been a rapid
increase in situations where there are complaints of lowered visual acuity. For example,
as the number of senior drivers rapidly increases, the occurrence of problems, for example,
dazzling going into or out of tunnels and lowered visual acuity at night which are
problems not associated with young drivers, has become significant.

On the other hand, many people commonly use eyeglasses and contact lenses to

correct their visual acuity. The use thereof, however, is inconvenient in their lives. In



Conventional ly, attenpts have been nmade at curative nmechanisns for the

| mprovenent or recovery of visual function by utilizing visual acuity
recovery training such as watching distant points, surgery,
pharmaceuticals and the Iike. None of these processs, however, is very
common. Several studies have been already made on pharnmaceutical s having a
visual function inprovenent or recovery function. For exanple,
phosphorami don is the subject of a patent application as an endothelin
convert i ng particyleg, peoplebvhasuffenfromgnyapia iatcombingfiérewith prasbyopid, astigpiatism
(Japanese Patent Laid-Open No. 143099/1997). For exanple, taurine,

ment hol , ne%ha like bave senovy neonyepicacessqdnany pserle hepe faF recaymy ebfugckam. o
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usi ng cycl QRENAOKAERNS FidHaRGIYIRS, istiPely) PRAMBEALEAS Aidlthé Bkel- R oNéhese
149517/ 1990), and a solid pharmaceutical using adenosi ne sodi um

t r i phosphatprodedssphoveever, isRaetecdmrhen.d- Open No. 308232/ 1989). Mst of these
subst ances, however, are instillations that are pharnmaceuticals used as

eye drops. Al t hodgreralstadisdayehaep alresdy made o pharamaseiticals having a yisgal
t i | | tons, chroni t d not be relieved.
Ther of or e, “Tutiiion SRR Gy S trearert Biction” T PRamalt Bopulitanpden fis o
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functi oni ngufivi eFERY6h Asthebidiia (JapHiesd Rifent HRIIED N, N& 14805081909y Fopasur ed
only for subjective synptomso that scientific and objective eval uati on of

ef f ect s usiemgmplgyfapriney) menthols nenstiginine methylsulfate, and VE acasate ercanpjects ofia
triglyceride conprising docosahexaenoi c, acigg, a-|j.nol enic acjd, and

y- 11 nol eni Pateat applisatiop s fstiliptions o smprovingpsthenapia ananessdatenplaid€iner7) 1995

wherein th ' 1S £ [ el L.oni.n SUbj ects
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di vi ded i ntfgr dritfh &K APP nuStIE OBhnEde Fatdn® Bhid-Open NS 19525/1908h, ¥ iittvaeutic

di ff erences anong subjects a(rggﬁglﬂi kely to devr;ee:ﬁop. Al so, bgjéauseé% t he
nunber of pgedtifor gsthehepid 18ing cychpemtolatd hydsochloride Japanesd Bdtént ShideOpaeNsi ng i s
not particularly conducted, actual effects cannot be said to have been
scientifi Cd|49§17é¥&ﬂ0),gp@g_so]id pharmaceutical using adenosine sodium triphosphate (Japanese

Patent Laid-Open No. 308232/1989). Most of these substances, however, are

instillations that are pharmaceuticals used as eye drops. Although administration of
these pharmaceuticals can temporarily relieve symptoms, chronic symptoms would not be
relieved. Therefore, substances having effects on improving visual function or
substances for preventing the lowering of visnal function through routine food ingestion
are desired. In fact, there are several reports on foods functioning to improve visual
function. However, effects were measured only for subjective symptom so that
scientific and objective evaluation of effects using equipments has not been carried out.
For example, a triglyceride comprising docosahexaenoic acid, a-linolenic acid, and
y-linolenic acid is reported in Japanese Patent Laid-Open No. 255417/1995 wherein the
evaluation is carried out by merely questioning the subjects in respect of their subjective
symptoms in which subjects are simply divided into two groups to conduct a test.

Therefore, individual differences among subjects are likely to develop.  Also, because



Regar di ng substances for maintaining eye function, those containing a
viscera concentrate of mrror carp, a ginseng extract, Pseudogi nseng,
powders of pearl shell, a chrysanthemum and a cassia seed extract

descri bed in Japanese Patent Laid-Open No. 97690/1993, supposedly have
effects. Substances that are supposed to be active ingredients include a
w de variety of substances and their effects are not specified. According
to the exanples in the publication, since the evaluation was nade only by a
quest i onnaith@nurhbier iof phifitiarito“'dy ad snealleds Seandsstatistical progagsingiisndtl y verifi ed.

I n Japanese Patent Laid-Open No. 97691/1993, conpositions having functions
for i npr ovipagicelady¢osdmtedsacartieffestscaannntbesaid tohavistbgemsaigptiigallyg@imaisds s are
subject of a patent application, and proposed active subst.ances include a

shark fin extract®Regardingsubstancesdshmaintaining ey fupstiqngthoge cantaining g X1s

t t, Pseudogi wd f I . t Chi
e Mo R 5 st S8R nsepE WoHRRLR BT 1 noce
substances tﬁsﬂlﬂg;énh'a%agg;@ge@@&m dstibel e s PuehdL 8¢ Diich Dl

publ i cati on. SO subjects of patent app s products, having
functions for6o0/8993/ Sigposedly/have aifedds UiSulistasives tHaeak stipfosalis beactiesy es
conprising, as essential ingredients, the |eaf portion of Japanese

per si mon  dngredionts inchide aofidgvaxiety, ofasbsases anddbeif effertarae E@éPF%E@dat

Lai d- Open No. 59217/1987. According tq this invention, as wth t&ﬁ?

above- descri¢sering iothhexapiples imthe ppRlicafion, stce @eieé’g'g%]ne‘&% e POy BYR ned and

effects are hardly sci.entifical,l erifi . rials having
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people’s attenti LIHJ%Jaﬂ&bmnﬁlth@d-@lpegﬂﬁr91691A992rcdinpasiﬁ6hsuﬁmgmnﬁbﬁs a
n

doubl e blind cross dver experine or a group conparison test is carried

out for 20 foppipreving cyd disdases and filcheisiforemaiptiringsycafecharisms areaubjgdt®f and
asthenopia with the control group being provided with a placebg. Unlike
t he eval uatpatemt applicating, arid ropased adtive substaneesdncludsn DatklineXUPel 3 YiEeHFat ur e,

an eval uati ' ' t | ddi ti | Ly . ied out . Th | t
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Also subjects of patent applications as products, having functions for recovering

visual acuity, are health foods for eyes comprising, as essential ingredients, the leaf
portion of Japanese persimmon and the fruit of guava, as described in Japanese Patent
Laid-Open No. 59217/1987. According to this invention, as with the above-described
invention, the visual acuity is subjectively examined and effects are hardly scientifically
verified.

Food materials having mechanisms for improving visual function, which are
recently gaining people’s attention, include the blueberry. According to this report, a
double blind cross over experiment for a group comparison test is carried out for 20
patients who have subjective symptoms of mental fatigue and asthenopia with the control
group being provided with a placebo. Unlike the evaluation process of foods cited in the
above-described literature, an evaluation using equipment is additionally carried out.
The results thereof show an improvement in subjective symptoms and in a flicker test.

However, the results show no improvement in: for example, subjective epidoptometry,



Further, the flicker which is the equipnment used is described in The
Journal of Japan Accident Medical Association, 1992, vol. 40, No. 1, p.
12-15: "a flicker test is a process for evaluating asthenopia and is
related to fatigue in brain cortex, and cerebral excitability, but not
related to an optic center". According to the description on page 221 of
"Practical Ophthal nol ogy" vol. 18, issued by Bunkodo, "a neasurenent of
central flicker 1is effective in evaluating a disorder of tertiary neuron
such as ophid)aB0renevieeil Yeniti a8 338 visudl abuity; asd objediive kpidojemetry, ilenaf f ect ed by
refractive error or mld optic nedia". The flicker test neasures cerebral
functi ons rmedserententof refratiap power TTHEEOODDINDUBERY Y issuddlAugustr 30 2998).ng t he
ef fect of blueberries, the eval uation isa?[esunably nmade on_ the effect

att ai ned byFuthes e Jicksr whighis the eguipmentdised isidesibed gy The Joumnal effapan f unct i on
rat her than, i.opr e of. vi s funct ion s¢ribed above, no food
mat eri al s hé%g%tM§§8‘é}ﬁu%E€é?’ \‘f\ﬁé&@l\&’nleﬁﬁgﬁgﬁ RS gﬁanla'oge% vi sual
function | bl 21 £ | r [ e nt
ot on. e BB o 05 e il B HRG/cof U BB BRSABEREN
foods puri fieobiélatddo Bi BRRSENRES C A doadingab ew deb@iption oh pagd Ia1csF |y verified
mechani sns for inproving visual function.” Ant hocyani di ns, bei ng agl ycon of
ant hocyani nfPrixaical Qphttimlmoiopyied. 1sissyeddyrBunkodo, Cahmasuncrient ofesntrahflickere

known to ha.vegph_ar macol ogi cal  properties valuable in treating peripheral
vascul ar diis effective iy Bg pdiserder @mmw@nrwucmsm#@bmmmﬂgsmer,

t hose having a.sgientifically.verified visual function inpyov t. ef fect
have not b@ 1"?5’;}5? ﬁ’;‘}kﬁ lﬁgn#%ﬁt&g l.by ?Y%Wf gﬁﬁ&pﬁc ant e0€1§ n
descri bed i Slks L b RAFRGER | S sEAYI N9
ant hocyani nﬁgﬁg&mstﬁ&ﬁueger?%?e{%ﬁg%rry, Vaici:gci mmsﬁ nyrt% | us) which
contai n a |Rpgdinguisndéffecyofbluchsiriesehdvaliation ispeesiumtbly nhdde oadhe ffecyr apes
which are inexpensive as fruit. The black currant has not been enpl oyed.
Ther ef or e, atiaingd by cesioveyy of tengral woctionpin particular cagrebeal fungtiommgheathan have been
hardly studied at all, ., This pay be because the content of black currant
ant hocyani ﬂmﬂﬁomewfd’ °q°§: a very 10 small quantity of not nore than
about 0. 7% by Vel ZieeQhehBBoVAR] fof insdHal halB RIS bedl Enovh SRER L LAYEN! OT S
ac n, I'c as

have found a nove unctron of currant anthocyani
on improving the visual function was scientifically verified using proper equipment.

The present inventors have found that foods, containing black currant
anthocyanin for foods purified by the process described below, have scientifically verified
mechanisms for improving visual function.

Anthocyanidins, being aglycon of anthocyanin, have been employed as
pharmaceuticals in Europe, and are known to have pharmacological properties valuable in
treating peripheral vascular disease (Japanese Patent Laid-Open No. 81220/1991).
However, those having a scientifically verified visual function improvement effect have
not been developed as foods.

Starting materials for anthocyanin described in patent specifications for
pharmaceuticals containing anthocyanin are mostly blueberries (Bilberry, Vaccinium.
myrtillus) which contain a large quantity of anthocyanin in the fruit thereof or grapes
which are inexpensive as fruit. The black currant has not been employed. Therefore,
pharmacological effects of black currant anthocyanin have been hardly studied at all.

This may be because the content of black currant anthocyanin in black currant is a very
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hitherto been left out of account. Because the blueberry anthocyanin
affects the central nerves rather than visual function, functions and
mechani sms t hereof could be different fromthose of black currant

ant hocyanin. In recent years, the spread of life-style rel ated di seases,
attributable to opulence and |ack of exercise, has cone to be regarded as
a problem and particularly, matters associated with the circulatory
system such as an el evated bl ood pressure, hyperglycem a, and an increase
in neutral shall gaaditg bfiet sdoze tian aboud DIGEIbheeightamthe basibef solid aratters. aThe
serious. In particular, adverse affects created by neutral fats and

chol est er olpreseutdnveators havedound a novelbupation\of Slagk ceryant anfheeyBninpwhicbhes ng bl ood

fromrapidly flow ng throuygh bl ood vessel Thi s j ncreas vascul ar
resistaﬁceh%ﬁ?%b??ﬁgeﬁwtpgg?@%sgefwe&gmwmt a‘b‘Pé&éﬁ? e CeRTals | nown
that, as a_prabl . | s -l f LLity of
uman 1 od BR5SSra Plan A hfdion Sraalfns B R B RS S ae Mt
exal tation ﬂd#tlﬂk@&ﬁl&ﬁccﬁﬂ eddbbpRipctivity lower blood fluidity.

pha

Currently, rmaceuti cals for accelerating the netabolismof neutral fats

or the chol est em®lecait§edyahd §p¢ad of litorylerelated disedsas; anributatilé ecophlepce not
provided. Due to the fact that these are pharnaceuticals, there is also

t he probl emndfackioflexezdises basscomedo he rdgarded as & probilemy end paticyladynomitiessal i s

angul ata L. according.to Japanese Patent Lajd- No. 143324/ 1986, for
ot ovi g EBCIRRASHE B BB U IRGh 3478 AVBEH DRGY Rres WD BHRE B o
report on f .havi ti AX] tri ctl .di.lating
peri pher al ﬁ@g@%@%&%{rl@?& a%x gg%cg%séér? l?lé?de{)geﬁ\é?%%&g%vﬂgggé%%ga?{gc (lgugh only

*provides %Pﬁ@i@ﬂ%ﬂhﬂvers%cﬂffé&& SRaRA Yy YRutl FROMEEhORErd] 8afde bR irfdda8d nOT at i on
of peripheral vessels. Thus, foods “which would affect blood itself to

i mprove it dlddduiistiosivy, thieredy hovemting\bdond fingm dipidin flewirg thivugh bloetl esstlsd bl ood
pressure, cerebral henorrhage, and coronary artery disease, have |ong been

sought . CorhisiDFIsnses vasguler whistanceryRicheay it e ¢ slevatedhblood REESHI® 0d

Llﬁf“ 434561 T 30ee I 558 PRlEb P o] CBRdehHGREL LORER S BIE bR ve and a
; : . P

Lai d-Open ASERE 3 RG0A0%, RbRNCHERG) Bkodle B IS R LR Ve

from cr own ppdtelbdupiitpatichSactivity lo®et Bloodfluiditpr ovi ng- agent whi ch has

Currently, pharmaceuticals for accelerating the metabolism of neutral fats or the

cholesterol are available, however, satisfactory effects are not provided. Due to the fact
that these are pharmaceuticals, there is also the problem of side effects. As with the
foods derived from Physalis angulata L. according to Japanese Patent Laid-Open No.
143324/1986 for improving the levels of blood pressure and blood sugar, there has been a
report on foods having a function of relaxing vasoconstriction and dilating peripheral
vessels. However, temporary relaxation of vasoconstriction only provides a temporary
solution and would conversely lead to deterioration of peripheral vessels. Thus, foods
which would affect blood itself to improve its fluidity, thereby preventing diseases such
as elevated blood pressure, cerebral hemorrhage, and coronary artery disease, have long
been sought.

Conventional substances having a function for improving blood fluidity include
the following pharmaceuticals. Japanese Patent Laid-Open No. 43436/1999 describes

tocopherol phosphoric ester as a preventive and a therapeutic agent for peripheral vascular
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a function of dilating blood vessels which acts as a diuretic, and acts to
dilate coronary vessels, and inproving cerebral circulation. Japanese

Pat ent Lai d- Open No. 147523/ 1998 descri bes pharmaceuticals or foods
containing a y-linolenic acid as an active ingredient which acts to inprove
bl ood fluidity. The invention according to the above-descri bed publication
Is carried out using equipnent to directly neasure blood fluidity as with
the process adopted by the present. inventors. This equi pnent enabl es

di rect obsdglovadiserteran Japiaess PakAEDdid-Tpeh INo. 37828/198D describestanthodydnlinondi t y
under a CCD canera by enpl oying MC FAN KH3 (H tachi Haramachi _El ectronics
Co., Ltd.) .anthocymiflimderivedtfitom ewmof thornsf as teircplatipn-traproving-agententdeh hashe

efficacy of y-linolenic acid is attained by adm.ni s&rati op, t hereof for two
nonths to dionof dilatingrblondesselsayhieh agtsasa Eukete 2nd aghtp GPIPRARY| eni ¢
acid is used % ar naaceut i.cal | y. Jageinese Pat ent Lai d- Open No. 81220/1991
descri bes &Pl PPrOME FEORLBFVAYSM of ciliary vessel s by anthocyani din.

This is a pharna ' mpl. ' j: ' [ I
vessels and is I’Ygl 55&??62%8@%?%&@522?9%?%%&% se s#cgm%gfr?\?gﬁdgnal ly,
there is nQof@fifing ${-1iRMekic aca ds Madive imdtddiai Whith aoR tdieptave bloed fluidity.
ant hocyani din on, for exanple, erythrocytes, |eukocytes, and platelets in
bl ood. TherEheiiavention dasadingtoitimaborerdesdribed piblicationis camned outusingr. On t he

ot her hand, known conventional foods for inproving blqod fluidity, include
encapsul at ﬁWEtOMW%WIM@H@Wﬁ@%F prggess adeptebpy Wﬁipé‘f\"l?e“atr e

provided hy the addi.tion of at.least one ) -Qr oup
consi sting %‘f S-o 0 RIWRDAEHE ?Q?#%ﬁﬁ%%%@%&%ﬁ%t Eﬁf@g CH‘]%F%{S
surroundin | i iy Vil tadly crifibiing BRIFARSCH B! (Bitad¥d MRYRhachi Ni S
patent is %fkﬂ?gdﬂ?%(g encggig?gtcgﬁefo ds andngnot appli cab(lﬁé to other types
of foods. Adle@rdnitsiCy., Lt@Rt eAdcordingto tecsxamples afithe pablicatien,dowevanthe pl asma
flow is measured by a paraaniinohippuric acid process to estimate the
functi on ofeffieacy pfipdinolenic acid i attaingd by edwinisteationthergpflor twie meaths ¢o patiegisct i on
of inproving perjpheral blood fluidity, Japanese Patent Laid-Qpen No.
112077/ 199%%8@8@&@%@%%@#?#%%@“&6@“% 18 vsef PrsogeceyBtaiyed from
chitosan and a gi I ) ' 40 | 12
peri pheral bl ood J%lgscﬁfa%fnltﬁéﬁlh grl\golr gla %@gagﬁé{lh%rde@%&\ég%get ailed
descripti Ogaenﬁéaﬁﬂity of GEARNESRByafthobaniltif P erhidNe a pRarfBoaititalinplefsd fobes a
heal th food conprising

treating diseases in peripheral vessels and is mainly related to effects on blood vessels.

Conventionally, there is no description regarding the effects of anthocyanin or
anthocyanidin on, for example, erythrocytes, leukocytes, and platelets in blood. There is
no description regarding black currant, either.

On the other hand, known conventional foods for improving blood fluidity,
include encapsulated foods according to Japanese Patent No. 2801990 which are provided
by the addition of at least one member selected from the group consisting of an edible
fatty oil, vitamin E, and lecithin to lipids surrounding the internal organ of Laticauda
semifasciata. However, this patent is limited to encapsulated foods and not applicable to
other types of foods. Also in this patent, a process is adopted wherein renal plasma flow
is measured by a paraaminohippuric acid process to estimate the function of peripheral
vessels.  Effects thereof are limited to a function of improving peripheral blood fluidity.

Japanese Patent Laid-Open No. 112077/1996 describes that compositions for

health foods derived from chitosan and a ginkgo leaf extract are effective in improving
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nyo-inositol and the ginkgo | eaf extract therein although detail ed study
thereof is not additionally described. Japanese Patent Lai d-Open No.
287576/ 1998 descri bes that a saffron extract acts to inprove peripheral

bl ood stream Peripheral resistance of the blood streamis neasured using
a chart of Korotkoff s sounds and the effect thereof is limted to an
effect of inproving peripheral blood fluidity. As described above, in the
field of these foods, there has been no description on black currant

ant hocyani rpefiphera binoddhidity ibthechiainlalthelighytharefsmodetailed descfiptban. orAlkd,ood
pressure lowering effect. In addition, admnistratjon of pharmaceuticals

enables te apeat baidrQpenNo. 25 E306(19P8 describes 4 haglth feodwempasingct , bl ood
fluidity inprovenent nct ion | god. pressure | i,ng . functi.on, etc.
However, t HREC-HEE lﬁ%‘i‘*’?&@@?’/&“ﬁﬁ&@ﬁﬁ ‘3“&’%?3’@8?@. feﬁmﬁ%péﬁgy ﬂ-{ereog ances
have been Shbfisy l.gh visual functions, blood fluidity, and bl ood
pressure g‘rae |rrpryod\}g te'rough the routine ingestion of foods. As described
above, the cont eipafiése PatenfKaid Oped No. 2875H6AYdd3cribesThaA & Kaffioh eRfthct aéts i N @
very small quantity of not nore’'than about 0.7% by wei ght on the basis of
sol i d matt ao improweperipherablloadstteainni Periphelal ragistangeiafithe blood btrédnaisk cur r ant

ant hocyani n have not existed. Therefore, strongly desired was a bl ack

currant antipseyssHhpyinga elart of Korgikolf' s seunds prd the gert thergad dxdimited tg an gffges
quantity. The process.qf resgnt invention provides a highly

concent r at & nﬁﬁ‘i"%‘&? %Faﬁgg’ﬁﬁgg"}‘ﬁ on, which can be added to foods. This
enabl es the addi ty Q. U { I gg%ﬁ into
general foods. T es pre%gﬁ%ﬂoﬁ%’\%grﬁlﬁi on Jéﬁ%%ﬁegé?d%@&éa%gﬁ%ﬂos [ ﬁg%{gﬁhe
routine i npsekicoftam anth6SMAgintif rdl QY Blovd Rumlity improve@ent efeads blgddi Mpr ove

bl ood fluidity, or foods that function to | ower bl ood pressure,

respect i velpyesswralowaninggffect. | ar ge anount of bl ack currant anthocyanin.

According to the_present invention, _pharmacol ogical functions of black
currant ant hocya sfdition, adnginishation of phargiceuticals enable temperany rsepyertiinct i on

Functi on 1 SR b b Broy b ol TRAHY bty b it B gt oo

pressure angwdhgFaRitionass  Howdat, e abds Yol ﬁﬁ&%&nﬁ%@ﬁs&gﬁ&ﬂi@nimﬁo&?@d&
Unexpectedly, the hi ghl y concentrated anthocyani n corpdsition according to

t he substances have been desired in which visual functions, blood fluidity, and blood pressure

are improved through the routine ingestion of foods. As described above, the content of
black currant anthocyanin in black currant is in a very small quantity of not more than
about 0.7% by weight on the basis of solid matters. Thus, foods containing a large
quantity of black currant anthocyanin have not existed. Therefore, strongly desired was
a black currant anthocyanin material, which can be added to foods in a large quantity.
The process of the present invention provides a highly concentrated anthocyanin
composition, which can be added to foods. This enables the addition of a large quantity
of black currant anthocyanin to general foods. The present invention enables, for the
first time, the routine ingestion of foods to improve visual function, foods to improve
blood fluidity, or foods that function to lower blood pressure, respectively containing a
large amount of black currant anthocyanin. According to the present invention,
pharmacological functions of black currant anthocyanin, for example, prevention of
chronic visual fonction deficiency and the like, effects in improving visual function, or a

function for improving blood fluidity, and a function for lowering blood pressure are
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present invention, unlike conventional fruit juice, has excellent stability
and thus, is able to be stored for a long period of time when enployed in
drinks such as juice. SUMWARY OF THE | NVENTI ON As descri bed above,
conventional substances for foods containing black currant anthocyanin
derived from bl ack currant include black currant juice concentrate and

bl ack currant pignment. However, since the content of black currant

ant hocyanin in black currant juice concentrate is about 0.5% by wei ght, as
nuch as 20 cgntifuopsly cealicaitpeinpesthg anthéuyanid abfoolar nul ated to ingest 100 ng of
t he bl ack currant anthocyanin. In this case, however, 4 to 6 of an
organi c acid, mhihmm@s@dﬁ@ﬂmdmﬂﬁyemnmnﬁ@thﬂ@qwmug@mﬁéﬁm@ea@ g fethe
acidity is too strong to_jncorporate the black currant.ant anin.into
general f oduesent ipyratipn, unlike ¢opentional fruit gice, hag excellents H%Pﬂfg@ﬁ%ﬂ%? 15

contains n 0. 7% I ar=Yels ocyanin, 14 g
of the pi gkhesgo%gwo%?ahq%yquqe% %ipl(%’@@?ﬁ(ﬂn: Sﬁ&ﬁgﬁéghoul d be

i ncorporated to ingest 100 ng of black currant anthocyanin. In general
foods, the anmpunt of pignment incorporated is not nore than 0.1 % by wei ght

so that tWMMdmmmvgNmNt hereof was difficult. Conventionally,
the juice concentrate and pigment had poor stability, and thus, it was

i npossible to st dxseieﬁmbedtabmmgotpmnmammsmeﬁﬂoﬂﬂ ¢rintaiging black sumansd i n
reason, it has hitherto been diff

d k h t hi tt
Gevel op’ e mineydsgiderived S qufél“aﬁ‘rlé‘élléﬁi‘?/mﬁ fqﬁenmuyte. opepasang btk

bl k ef
ant hocyani Pupopigigt,° B0 BoblRRL boritn: S5 Sadk, el pRUREsuGH il Bk
effective R,;ufolﬁﬁﬁﬁmé QbndeHirdtt ¥ AHub. g%kbf% gﬁﬂtas %ﬁ‘fcﬂ%% d\m& %Bnéeﬁtrat_e

applicabl e oods. In addition, the I'y concentrate ant hocyani n

conposi t i orshild bedbinmilated! to mgestlm{)m;geof:tmuﬂavkl cnrraht dnthicyanini cla, thisxmed,| ent
in stability so that it could be stored for a long_ period of time when

used in dribersvenrtto G of an erganicicidowhich spexiss thewein A #lded sogsther sathetthgnces
thr ough_t haciados ﬁéo”r«%‘” %“wh%rr"#eoﬁ%"wac%e B Gpinoiin Al fpdiciopdt e
sought f oogy[ay.ehp c%f&ﬁ%eggfmﬁb oohinsSdt bk hRolg vy 1 1 ed

by objective eva uatlon utilizing oper ~equl s, In addition to
weight of black currant anthocyanin, 14 g of the pigment (14% by weight in terms of 100

O\\Q)

g of foods) should be incorporated to ingest 100 mg of black currant anthocyanin. In
general foods, the amount of pigment incorporated is not more than 0.1% by weight so
that the actual incorporation thereof was difficult.

Conventionally, the juice concentrate and pigment had poor stability, and thus, it
was impossible to store for a long period of time when fruit juice is used in drinks such as
juice.

For this reason, it has hitherto been difficult to develop health foods which, while
preserving the distinctive flavor of black currant, at the same time impart effects of the
black currant anthocyanin. Therefore, the present inventors have studied and found an
effective process for purifying black currant anthocyanin which is applicable for foods.

In addition, the highly concentrated anthocyanin composition thus obtained is,
unlike conventional fruit juice, excellent in stability so that it could be stored for a long
period of time when used in drinks such as juice.

In contrast, as described above, substances were desired wherein an
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subj ective nmeasurenment, that can be continuously ingested as foods, and
have effects on inproving visual functions. This was |led to the di scovery
of effective conpositions. The present inventors have found that the
conposition has an effect of inproving blood fluidity as well as an effect
of lowering blood pressure. The object of the present inventionis to
provi de conposition for foods containing a |large quantity of black currant
ant hocyani n, a process for producing the sane wthout using harnfu

subst ances igpfdvementdn vizogdihctios i restived okt themutionigestionds faudd.  dri nks
havi ng a visual function inprovenent effect, blood fluidity inprovenent
function, Thertfdreabelinventorsinave songhtrfoodymatenials; theeffects efrwldeh et t ai n t he
above object, the present inventors_ have keenly studi ed, and 3%@3 resul t,

they succedgientifigally perfigdrhybisetiveenaluation piliAnSPraPY SAUIPRICISHind
t t ' i th ' f | ' | t
Shi ch i s havRevehsiEmaR atieh B sSnPli el S daiptc Ay R 6001 Y 2"
h d . e : )
charged r eﬁ%&?@ﬁw fi]nft{fﬂﬁrle'gb rRRE wad [¥d%o Hﬁ%cﬁ&&? ?f'éffécﬁ\i@ BoRpkitiay e

succeeded in the production of conpositions for foods

containing a | ar qpeprastt idvénofs Have fduna diat SRtcompbiiieciannrfetioft hi s process,
conpositions for foods containing a large quantity of black currant

ant hocyani rimpeovingblootl fheidity as wéll ashanreffect! of dawering blobd@ressyrewei ght of bl ack
currant anthocyanin, not |ess than 0.5% by wei ght of a del phinidi

gl ycosi de, and n@f:el ehject ofhfhe present BpveRtioghis & PEONGH cAmBPHUeR Jox 3?‘?4?osi de
Cur rant antSABERg Hasr Ay of RS coraR ity Rt ¥ il R blodic o At
di stincti Vewiftﬂo%vaémgmﬁﬁ BlbSaticeS WHEPR an @E\?er%fsefv%nt, b BifhctiGRAIIeSdst dnans ar e

suitable for application in various foods. ther, "the present inventors
have found drinks hivdng & ¥ishal fimvtioh iaprovénmen effea oaf fliidivyl improvemient fiketion,

i ncorporating the conpositions containing a large quantity of bl ack
currant antanddcodipressure lasyening Sungtiem| ef fects of inproving visual function,

bl ood fluidity i t, f tion,. bl ood. I ' f tion.
15°§b_r e speci 1 caf Piper Praa ﬁﬂet;‘aé}q%?fﬁ‘ws%ﬂ P BFFSR DioRaE ur%ﬁ%%ﬁ\fﬁthﬁgé’fal:}t “f oods
contai nin SRR é"ﬁ&tﬂ’ :

pref er ablg a{}%&ﬁ%@g%@%@ﬁ?ﬂg&ﬁg@g@( cur rdgﬁnﬁge oc?ﬁibfnﬁbgﬁ t égbasi s of

solid matt emthocydin WitA6i using sulfurous acid gas or an organic solvent which is harmful on

-

human body, by performing membrane separation with a charged reverse osmosis
membrane. Thus, the present inventors have succeeded for the first time in the
production of compositions for foods containing a large quantity of black currant
anthocyanin. By this process, compositions for foods containing a large quantity of
black currant anthocyanin were produced in which not less than 1.0% By weight of black
currant anthocyanin, not less than 0.5% by weight of a delphinidin glycoside, and not less
than 0.4% by weight of delphinidin-3-o-rutinoside were contained. These compositions
contain a large quantity of black currant anthocyanin, have adequate acidity, and
nevertheless have the distinctive flavor of the black currant.  Therefore, these
compositions are suitable for application in various foods. Further, the present inventors
have found for the first time that, in a group of foods and drinks incorporating the
compositions containing a large quantity of black currant anthocyanin therein, several
effects of improving visnal function, blood fluidity improvement function, and blood

pressure lowering function.
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currant anthocyani n includes those obtained through purification and
concentration of black currant juice using a charged reverse osnpsi s
menbrane. Further, the present invention provides conpositions for foods
containing a black currant anthocyanin characterized in that the black
currant anthocyanin conprises delphiniidin wherein the content of the .
del phinidin glycoside is 0.5 to 12.5% by weight, preferably 2.5 to 12.5%
by weight, on the basis of solid matters. Furthernore, the present

i nvention provi dMore epepifically, dresprésent ifreontion provides nompositions ferdkodsur r ant

ant hocyanin characterized in that the black currant anihocyaniq gonprises
del phi ni di reoBtaining & blackstumantdnthosyanin emprising} 19 Z3imb B weight, prefesablye e ont ent

is 0.4 to 10%_ by weiqght, preferably 2, to 10% Db . ght .. on t.he . basis of
solid matted% bxs‘gvpight (%quqﬁgtp{raqtﬁgt?lgé@g@rﬂn ﬁ%?%qf\gﬁh%%%r&es@ebd?c cess for
roduci ng conposit.ions. f t 3l a r ; anin
P har act or; FoHBTtntoRrtiy infhats 68 b dlotéh FhritoBidh i oA (7Y 31
purified a’iﬂa&%ﬁﬁﬁt'ﬁi@éﬁ&%&ﬂ&ggear&k%%ﬂoﬁ@mmsmsi s menbrane. The

charged reverse osnosi s nenbrane includes a negatively charged reverse

osnmosi s menbr ane Fufth@] e pldsont investioiagavidessdopapokitionefir fredecoaivmgadilack
menbrane has salt retention rate of 5 to 20%in the case of NaCl . The

present i nwarnantemthoayznirechapctevizeitia that theddacksurrant agthogyAlhePIaRIHEd s t i ons f or
foods contajning.a hlack currant ant ani n, characteri ) n_t hat bl ack
currant jui@kzhna@nézvh%%%emgﬁJ&&Hf}@ﬂﬁl}f“ﬁl%ﬁ 023;1{82@%#% B}‘.F’F}J\g&’&d by

utilizing a_cha e i n@gpr . | on- exchange resin.
The ion-_excﬂ’i%ﬁﬁég'?ggonﬁ%ﬁﬁg%ﬁgOz’tﬂ_r]ong a(glg@uf@gt{?%n-exchange resin. The
present inventi ofyghiddord, We fR&¥entih Pk provitRs bbmpaitions esiFosistotiainiiesa
conprising the above-described conmpositions for toods. The foods and drinks

i ncl ude cagbkesrast@tioogniicharacierizakin thdt dedilakevrrantanthorgninedmprisabus
foods, and janms. The present invention provides the above C‘OﬁpOSilb. ons for

;oods and fdelphi '@insa-om;ti;v@eide afherei@rth%@mw{éi?%ﬁép%@ esontent s ¢ 19 ffsual
. . ' | 6 v ) .

ot utee nIBOYHERORELTLEE 1% By Heiehh it te tasEE LY TR0 & o)

acuity function, ﬁ%l%’?rlé £ an)éeﬁr]tbﬂﬁ%@ﬂbs apro@SPIR prodaéing eMBp&Etions

refracting power 0 Ine lens function, a visual acuity in
darkness i niaf @)6@§EdHtaining a black currant anthocyanin characterized in that black currant juice,

as a starting material, is purified and concentrated using a charged reverse osmosis
membrane. The charged reverse osmosis membrane includes a negatively charged
reverse osmosis membrane. Preferably, the negatively charged reverse osmosis
membrane has salt retention rate of 5 to 20% in the case of NaCl.

The present invention further provides a process for producing compositions for
foods containing a black currant anthocyanin characterized in that black currant juice, as a
starting material, is purified and concentrated by utilizing a charged reverse osmosis
membrane and an ion-exchange resin. The ion-exchange resin includes a strong acid
cation-exchange resin.

The present invention still further provides functional foods and drinks
comprising the above-described compositions for foods. The foods and drinks include
candies, chewing gums, juice, chocolates, tablets, gelatinous foods, and jams.

The present invention provides the above compositions for foods and functional

foods and drinks characterized by having a visual function improvement effect. The
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function, darkness adaptation inprovenent function, retinal function

I nproving function, and retinal rods inprovenent function. The present

i nvention provides the above conpositions for foods and functional foods
and drinks characterized by having blood fluidity inprovenent function and
bl ood pressure |owering function. BRI EF DESCRI PTION OF DRAWNGS Fig. 1
shows a chem cal structure of anthocyanin. Fig. 2 shows effects on

i mprovenent in adaptation to darkness attained by ingesting black currant
ant hocyani RisuBFShctidaBnpfiveabRRtfeEl Mcliidds anNifiehdpiiiicusp fiiction, aaetdveryfes ent
i nvention, conpositions for foods containing a large quantity of black
currant antlowegdnisnalaceitypfondionea mygpip ecdovenyifimrtiopaneeoversefdeweredon using a
charged reverse osnosis nenbrane to efficiently purify, and concentrate

bl ack cur rrefiactingpawesefithecrystallipglens fuciia, a ypsualagpityin SS IRFQMetent

sul furous 1 d. ga r o | c. sol vent The bl ack. currant t I n
accor di ng tatﬁqu?g, %Fﬁ?é%?‘{“gﬁﬁ%ﬁ%ﬂvwﬁgf@c{f% 5@%‘?’[’#’5’&’3’3@3’%& cted from
bl ack curr ' g&.éfn k@8 Juice concentrate. A del phinidin

gl ycosi de ?aﬁglr%%{élsfoggfnﬁﬁ{om | ?1“@ o-rutinoside and del phi ni di n- 3-0- gl ucosi de
in addition to defphirdbstifventiteprotiabLmt abdveltbpsifiohsifanfooddinddayeivnals

descri bed below is nmeasured as "~ follows. The mai n conponent of bl ack
currant antfoodsymdidninkschassstesired by havinptioam flyidityliaipronement fungtian andthlonski de,

del phi ni di n-3-1?11-93| ucosi de, cyani din-3-o0-rutinoside, and

cyani di n- 3-presghgdowening functiomabl e 1: Content of ant hocyanin conponent in

each fruit juice concentrate Blueberry Black currant Bl ack chokeberry
ant hocyani n ant hoc ani n ant hocyani n Del phinidin glycoside 35.1% 67.0% 0. 0%

Del phi ni di ngRes%EEERAVIBNGE DRAWBREGC! 0si de 12.0%

Fig. 1 shows a chemical structure of anthocyanin.

Fig. 2 shows effects on improvement in adaptation to darkness attained by

iﬁgesting black currant anthocyanin.

BEST MODE TO CARRY OUT THE INVENTION

According to the present invention, compositions for foods containing a large

quantity of black currant anthocyanin are produced by performing membrane separation
using a charged reverse osmosis membrane to efficiently purify and concentrate black
currant anthocyanin without the use of, for example, harmful sulfurous acid gas or
organic solvents.

The black currant anthocyanin according to the present invention refers to an
anthocyanin extracted from black currant fruit or black currant juice concentrate. A
delphinidin glycoside includes delphinidin-3-o-rutinoside and delphinidin-3-o-glucoside
in addition to delphinidin.

The content of black currant anthocyanins described below is measured as
follows. The main component of black currant anthocyanin is, as shown in Table 1,
delphinidin-3-o-rutinoside, delphinidin-3-o-glucoside, cyanidin-3-o-rutinoside, and

cyanidin-3-o-glucoside.
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Del phi ni di n- 3-ogl ucosi de 12. 3% 12. 8% Del phi ni di n-3-0-rutinoside 0.0% 54. 2%

Del
Cyanidin O

11. 1% 3. 6% 3. 9%

Mal vi di n-3

0. 0%

. 0%

hi ni di n- 3- 0- ar abi nosi de 10. 2% Cyani di n gl ycosi de 29. 7% 30. 0% 100. 0%
Cyani di n- 3-0-gal act osi de 11. 0% 65. 4%
Cyani di n-3-0-rutinoside 0.0% 29. 3%
Cyani di n- 3-0- arabi noside 7.6% 27.6% anidin 3-0-x |loside 3.1%
gl ycoside 10.4% 0. 0% 0. 0% Mal vidin 0.0%
-0-glucosi de 6.5%
Mal vi di n- 3- 0- ar abi nosi de 1. 5%

Cyani di n- 3- 0- gl ucosi de

Mal viidin

Mal vi di n- 3- 0-gal act osi de 2. 4%
Mal vi di n- 3-o0-rutinoside 0.0%

Peoni di n gl ycosi de 10. 9% 0. 0% 0. 0% Peoni di n

Peoni di n- 3- 0-gal actosi de 2. 1%

Peoni di n-

3-0-

gl ucoside 7.6%

Peoni di n- 3- o- r uliahlgsli: Genentosfanthecyanin qengpopeny imesich fiyitguica camentrate uni di ne

gl ycosi de [1379% 0. 0% 0. 0% Petuni di ne | @y {ifemy e BRI chems- P Biek eHokébeirpc | 3. 9%
Pet uni di ng- 3-0-gl ucosi de 7.5% Pet uni} gj i - | lakihb&yash d€ | Bnthi&anin
Pet uni di ne dogldd € Z. 5% TNes¢354%pl €S [Weine subj ecpeg to an HPLC
anal ysis o pg g the response coefficiest |(ng/ peak afea) for each
sanpl e at |520elpimidint-Guldctoside Mai N regi on whewg an
Delphinidin-3-o-glucoside 12.3% 12.8%
Delphinidin-3-o-rutinoside 0.0% 54.2%
Delphinidin-3-o-arabinoside 10.2%
Cyanidin glycoside 29.7% 30.0% 100.0%
Cyanidin 0.0%
Cyanidin-3-o-galactoside 11.0% 65.4%
Cyanidin-3-o-glucoside 11.1% 3.6% 3.9%
Cyanidin-3-o-rutinoside 0.0% 29.3%
Cyanidin-3-o-arabinoside 7.6% 27.6%
Cyanidin-3-0-xyloside 3.1%
Malvidin glycoside 10.4% 0.0% 0.0%
Malvidin 0.0%
Malvidin-3-o-galactoside 2.4%
Malvidin-3-o-glucoside 6.5%
Malvidin-3-o-rutinoside 0.0%
Malvidin-3-o-arabinoside 1.5%
Peonidin glycoside 10.9% 0.0% 0.0%
Peonidin 0.0%
Peonidin-3-0-galactoside 2.1%
Peonidin-3-o-glucoside 7.6%
Peonidin-3-o-rutinoside 0.0%
Peonidin-3-0-arabinoside 1.2%
Petunidine glycoside 13.9% 0.0% 0.0%
Petunidine 0.0%
Petunidine-3-o-galactoside 3.9%
Petunidine-3-o-glucoside 7.5%
Petunidine-3-o-rutinoside 0.0%
Petunidine-3-o-arabinoside 2.5%

These samples were subjected to an HPLC analysis to measure the response

coefficient (mg/peak area) for each sample at 520 nm, which is a main region where an

anthocyanin develops color. The sample, the black currant anthocyanin content of

which is to be measured, is subjected to HPLC analysis and the content is determined as

follows. The peak area of each component is multiplied by the response éoefﬁcient

obtained from samples, thereby calculating the content of each component.

The

calculated value is then compared to the amount injected, thereby calculating the content

on the basis of % by weight.
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ant hocyani n devel ops color. The sanple, the black currant anthocyanin
content of which is to be neasured, is subjected to HPLC anal ysis and the
content is determned as follows. The peak area of each conponent is

mul tiplied by the response coefficient obtained from sanples, thereby

cal cul ating the content of each conponent. The calculated value is then
conpared to the anount injected, thereby calculating the content on the
basis of % by weight. Therefore, the content of black currant anthocyanin
18 i ncl udesndhindes thecuuntéf sugaranoietyibendedizs maHics e anadunt efanthoeyanidinas anf

ant hocyani din as an. agl ycon. Likew se, the_del phinidip content includes
the anount agiycengddkenideithe delphinidin coptentdnelpdasiths smepnt gyugarymoietyboadedint of

del phi ni din he. aqgl n., This is.also true of _blueberr nt.hocyani n and
bl ack chokéﬁg?slpémgm%o‘%?c}g??ith?wt%‘i‘ql Hd%éﬁ%%gl%cgﬂbs' s#e*ﬁ%?rtﬁq?eaﬁsed in
t he presentyi | Hi}rgéiﬁ ' conventi onal nenbrane used
in the procbé‘gég’glggé%tgl el ?{ﬁéxltagl?b%§a§gﬁy2#ﬁmj%§ﬁese Patent Publication No.

50633/ 1983. Mor e Theekdrbddadldrib oshlosis wraihaadaded MUBE frésenmiveRich rane used
in the process according to Japanese Patent Publication No. 0633/ 1983 has

retention rdffas Gbmibe tanveRitnalmeheranadised HOthe pra28&odescribed ir; fwexampkiaCl and
sugar retention rate of 90 to 100% This indicates that this nenbrane

retai ns | odapaneseRatens Publication Ne. 1063 H1283s  Marp spesificalin theynehargedirexprse e
di sch ' t, ly. In,. t t, the,. d ' nb

used | n°t nesious metris el 3 MriSestarkiiits 1§ TG EAEEEMARERE Nie. nenbr ane
W Lh the | SoB4ASE Hal tdferfiion 20U 301000 %2 Brlrerall 304 96%¥n R oFNCy afla L e

case of Na I ci'ently renoves nonosacchari dés a organi c aci and

thus, it wagsaRbtifin rhielof 98 RAI0BY. OThaviddieates fhhChisirienthnd lerimsllewk currant
ant hocyani ns. This nenbrane originally has a fractionated nol ecul ar wei ght

of about andléflarevelgd Gdhstanoet su¢tuas sugdrant heid while disshargingwaterpalyi n with a

nol ecul ar wei ght _of 500 to . 1,000 is expected _to pass, therethrough, Al so,
since this menbr dheont@stethe shargedreyerss ‘Sﬁmoéﬁé‘i‘e@gﬁa‘l%}ﬁ@‘? 1"[)‘8%?’1"?%? gﬁqlfﬁ’r ged

FubsLances 5o BAE, PR ne BLIBRYRUA HFL R SEBRF IR Bopatsor
raor e DiEEpARSanNUIGLea: bSOl St Rhaeshiiats i [ o
passed t hr auginic feid3pand thusgirwas opifal Sowsegaration dndiprrification of the black currant

anthocyanins. This membrane originally has a fractionated molecular weight of about

2,000 to 3,000, and thus, the black currant anthocyanin with a molecular weight of 500 to

1,000 is expected to pass therethrough. Also, since this membrane is of a negatively

charged type, positively charged substances such as black currant anthocyanin were

expected to be adsorbed thereon.

However, as described in Example 1 below, when black currant anthocyanin is
concentrated using this type of membrane, a large part of the black currant anthocyanin is,
surprisingly, retained without being passed through. Sugar, organic acids and the like,
which account for a large part of other ingredients are removed at the same time water is
removed, thereby concentrating black currant anthocyanin. The solution thus
concentrated has a flavor distinctive to black currant. According to the results of HPLC
analysis, the content of black currant anthocyanin is not less than 1% by weight on the

basis of solid matters (6.4% by weight in the case of a concentrate, 5.1% by weight after

pulverization) and the organic acid content is not more than 5% by weight, but
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whi ch account for a large part of other ingredients are renoved at the sane
time water is renoved, thereby concentrating black currant anthocyanin.
The solution thus concentrated has a flavor distinctive to black currant.
According to the results of HPLC analysis, the content of black currant
ant hocyanin is not less than 1 % by weight on the basis of solid matters
(6.4% by weight in the case of a concentrate, 5.1 % by weight after

pul veri zation) and the organic acid content is not nore than 5% by wei ght,
but 19 nonagnoskedidride wassotfotnd. o Thik. indibatss thatthis abmentratais lowiis acidityand r at e
is lowin acidity.and sweetness, and thus, any type of flavor could be

i npart ed t lsweesness, anH dhuss anydype: ofiflavoreonldche imparied here. bdbeiekuegbisat ed in any

type of food, and thus is extraqrdinaril |l enf as s art. ng materials
for foods. CW%%‘%F?‘H@ © Jiseparat %%Yrﬁ’ﬁﬁf’}[fﬂo&tﬂngélkuscﬁﬁ‘g ]:3{ocyani nin

bl ack f
ur' 11 oat | GReelkt it apa i b Rot. A o BirRdhe ﬁ%&ﬁ@m%’}iﬁc&zif. g
materials g a8 apfigkal |1ﬁ'3§acﬁ@ﬁi§'£ﬁ_nﬁ%a@raesﬂfi‘ﬁ&ﬁ%ﬂ%rédﬂ?%n&son%b&f&& a

| ar ge quantlty o currant ocyanin as shown i n Tabl

Regar dl ess &dtion B tongemitiion thicbecantediut fomonaribaxcdtating oftesialsiweay ani n i s
i ncreased by about 8 to 15 tinmes, and the content of sugar and organic

acid int heqmuaipmsnatmmmpseplamnomﬁgsldmnbmg slameappntity of blagk @H@@hpom tion
could be further subjected to se arat 43 chr omat Qgr a rease t he
concentr at %WOF)@@M“{%?W“H’&@BCAL R e\ﬁ?ﬁ’ e?&%ﬁr@m’ﬁ% f)%‘l"? 5 %
The formul a ana.l si s of 03| tions
shows t hat 9 ¥%8§138§e82)&%8§1t 3{) A&)ﬂ%xe?%ﬁﬂ%%’c% #eﬂt 6ﬁué{}ea§8 o@HR |

del phi ni di 'aczﬁ Rtﬂe% eﬁﬁ&ﬁsﬁw txsedesa%%usngiarﬁﬂkadthﬁ%h@bﬁﬁoﬁp&ﬂaw wei ght
In a concentrate, by wei ght after pulverization). This ingredient is

not pr esentfurher wﬁj&ted:te lsepammﬂ by khmmatdgraphy to inerease thetdnventeatio factadyt he

agl ycon cor;gszes 61. 2% g’ ght of del phinidin (on the basis of solid
matters, tidytimgsi wiile ac e‘éﬂﬁéﬂ%@ﬁﬁaﬁ'@ 3.1 %by wei ght after

| t 8% ht d th d
s S S e

| t t
P e § 23t s i hEnliin Rl 090 £ R heiB o BolpHiSlaRatl Aflosidio@RYSY N9 Lo

g, I t Ee b:ju%hﬁé bﬁ’sdﬁﬁm"tﬂeﬁe:&Z% Hyymglt&i aa@icmma 2.6% By weipheafteti n, peoni d| n
el phinidin
pulverization). This ingredient is not present in other berries such as blueberries.

Anthocyanidin as the aglycon comprises 61.2% by weight of delphinidin (on the basis of
solid matters, 3.9% by weight in a concentrate, 3.1% by weight after pulverization),
38.8% by weight of cyanidin (on the basis of solid matters, 2.5% by weight in the
concentrate, 2.0% by weight after pulverization), with the main ingredient being
delphinidin.

According to “Shokuhin to kaihatsu (up-to-date food processing)” vol. 31, No. 3,
p 5 - 8, the blueberry comprises 5 types of aglycons, i.e., cyanidin, peonidin, delphinidin,
petunidine, and malvidin, and 15 types of anthocyanins being combinations of these with
3 types of sugar mojeties, i.c., glucose, arabinose, and galactose. The main ingredient is
reported as malvidin, and the content of delphinidin is about 20% by waight. Black
currant anthocyanin comprises, as a main ingredient, delphinidin which is contained in an
amount of not less than 50% by weight in anthocyanin. Since it comprises

delphinidin-3-o-rutinoside as a main ingredient which is absent in other berries, it greatly
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pet uni di ne, and mal vidin, and 15 types of anthocyani ns bei ng conbi nati ons
of these with 3 types of sugar noieties, i.e., glucose, arabinose, and
gal actose. The main ingredient is reported as nmalvidin, and the content of
del phinidin is about 20% by wei ght. Black currant anthocyanin conpri ses,
as a main ingredient, delphinidin which is contained in an anmount of not
| ess than 50% by wei ght in anthocyanin. Since it conprises

del phi nidin-3-o0-rutinoside as a main ingredient which is absent in other
berries, i tdifférefohyotB& tairy hathscyanimssurhias blusherryandmcyaninanThis isasshows

bl ueberry ant hocyanin. This is as shown in the conpasitions (cqncentrate,
pul ver i zed)in thesgoapesitions (Esroepirate, pulvarized) prepared imBrampley hapd 2rdeseribedn e
conposition according to the present invention could be in the form of,
for exanpl &elQ¥.paste or gel in addition to a liquid or solid such as a

powder as descri [ I d WP VMRS d £
concentrate desc?ﬁ%ﬁ?&ﬂﬁW%%%Bﬁgg&iﬁﬁh@@?@@gg{v%dé carbreialgg1 oﬁl}?ngj

i ncor por at i ;?AQ}SJ@ b Br el irPaddfim So Wiikihiddr BEIRCREE adepewddp asldésoribodaap| es
3 to 11. Tﬁ?ge e g’%#%@%g%% good resulfg. The cont ent gf each bl ack currant
anthocyanirgxﬁﬁyﬁymuymzj n these exanples is sunmarized in Table 2. 21 ~ |~
i~ ~ a at+ at ed a~ ~oyo ~0~0~ 00c03 go~; N, OR 0000 A 0z ~Z~0 o Z OZ 'nn'n
W W use b.~ $ dJfsing3he powdapaml thecomenttaty dexstikpd indExamples 1ande, ptestwasc' 00

Zz.c -t At cAam%Zdoo%l(tBl?y i?acgr\g:ora%lnlg antﬁgcyamnd a il.)xto (%(I}{I)dg %%h a~;§roges§) ﬁes?:xigéd ig Ex%mpiés

3to11. ‘This test provided good results. The content of each black currant anthocyanin

component in these examples is summarized in Table 2.
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The present inventors have found effects of inproving visual functions,
especially effects on inproving asthenopia in the conpositions containing a
| arge quantity of black currant anthocyanin. Conventional processs for

eval uating inprovenents, in visual function realized by pharnaceuticals,

I n cases such as asthenopia include various processs, for exanple, a
process using a questionnaire to survey recovery from subjective sense of
fatigue, a process neasuring a constriction of bovine ciliary nuscle, and
a process neasur lmgorrast; @ith acivieutorat provessshadingan uliifiltep nessbndne] theent or s,
however, adopted a VAS (visual anal ogue scale) as a process for

subj ect velopnmmdbj@kﬁcwemﬂmﬁymwtbepmscd?ﬂ?ﬁéﬁ!&‘lﬂ@@iﬁmcom
Irglcirggisi " Phgmoians N RooF B tb”?%}t%{t%&eﬁ%i«&%%;ﬁn@ﬂg%m@@ée? ement, a
10

W thout T aceBbal vl % nf conketBiitn rickmck Ba oy st o of ut nost state
fatigue. Fatigue gy ﬁ!@W Eﬁfmpgé;ﬁﬁgﬁgggﬁ%ﬁsg?ﬁgﬁlﬂgahﬁﬂc £n §dieribdag t o

represent the | eve at1 gue omt e distance from

the left ewdmph8 1andrRees salikevonedtiondlifod émcéi,&bc%mhﬁh%@bﬂiﬂﬁ I'Ehegdforef

ast henopi a, the present inventors had judged a process is optiml wherein
the | evel dheycouhihopilized i drinksmchds jwjce te hpstosedrior aleng periodedfiting. onet er t o
neasure the refractlpeg power of thgJf cryﬁt allj.ne | ens, nd adopt ed this

process. Ori gi nallibg present syentorsdias W%W&W&\g ftoctions. ¢ he

Cevel ) obj &8 %%@r%?fe&%g#éééﬂfﬁg.suﬁ%“} sl Bt  Apdshaffk, "

hyper met r oRje@lack Burkd} amfibyaaih, ON VDT Operation by Japan Society for
Cccupational Health, the éxam nation of refraction 23 using an

aut or ef r act onet eiCoanehtiohal pradesss fcr evaloatingempesiementsdid ivisualfuhetion repdized al
exam nation of cent raI visual function for exam nation itens associated
with the vibyphrrmaseuticals, aeeseg sudhag asthengpiainefadavamionmBroress, f@r@mmplpha s is

because arretro la.is esurrabl |n close relation.wth as enopi a.
Accor di ng P8 ‘l}%ﬁq Wﬁﬂﬂl KCtivEGERse O r}}@ﬁ ohia, p.

égpéci ;I : 3S/ | rrporl?an %ﬁ%@{: nsfrﬁﬁ car ggé#ﬁl\gg‘%l%g& %F&esggﬂrr%tg‘:l%éggae

ast henopi a refrgctiv® ﬂaﬂoﬁmﬁiduuw emie brbséﬁi ir®leyitos) howeNer, rago;stb@a Vage(visadl
refraction. Also, in sone cases, a
analogue scale) as a process for subjectlvely measuring a level of asthenopia. This

(D
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process has become increasingly employed these days in the evaluation of fatigue the
reliability of which is supposedly relatively high. In the measurement, a 10 cm line
without a scale is used with its left end representing a state without fatigue while the right
end representing a state of utmost fatigue. Fatigue conditions of the subjects are plotted
on the line to represent the level of fatigue by mumber obtained from the distance from the
left end.

As a process for objectively determining the level of asthenopia, the present
inventors had judged a process is optimal wherein the level of asthenopia is measured by
employing an autorefractometer to measure the refracting power of the crystalline lens,
and adopted this process. Originally, values indicating the refracting power of the
crystalline lens (also referred to as a refraction value or a refraction level) objectively
represent visual acuity, in particular, myopia and hypermetropia. In the Seminar on

VDT Operation by Japan Society for Occupational Health, the examination of refraction
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correction of refraction nore or |less alleviates conplains of asthenopia".
It could be said that an inprovenent in the refraction value of the
crystalline lens greatly affects nyopia or pseudonyopia, and in turn

ast henopi a. Processs for neasuring refraction value are roughly classified
I nto subjective measurenents and objective neasurenents. Subjective
nmeasurenents are processs which are generally enployed at, for exanple, an
eyegl ass shop. In such a process, a subject wears a pair of eyegl asses
with the | egingananurdfiackoiess anhthedikeis recomménded boadditon thg garegal The
refraction value at which a distant point can be seen well is determ ned as
t he ref r actekaminatidruef cefitral Ivésuslfunesion forrraminationiterns asseriated yith fhesvigiabcess i s

i naccurate because it reflects the supject’'s.w gl and the Like. In the
present appcriEsamens visugbiugennexamipation|ieps. v—@“ﬁw‘é EHSHAPRIOPB I h hi gher

out by s TeSHaB R g ElRER SRS ooy A0 EG 10 -GUR GpEdRdIE 70T C

beam to detgrmgn ?\{o{.ﬁf,. 1085 rﬁ%ﬁ%b@élﬁ,éﬁwe thi§ AEBcin that“Rle r0facion BVEPGIRSed N an

optical axi's on e ’i'mages reflected I'ight fromthe retina’ In
general , D shgila B edpecibBpingsor@itsn theamedidal cat of atlienopiaN gSemetimes abthgrupia al
emmet rope has a refraction value of OD. For a person with nyopia, the
refracti on ivedmpletelyscusddi bytraately comeating she loel of refractiann. Also, ifesosregasesyal ues up
to -3D indicate tenuis nyopia,

aluyes from-3D to -6D a,mld ia, and
val ues overcormggion,of gafeactien WW&‘?\ISS Viat‘?ssc"mé’ﬁm?srﬂfé?tg@‘o@fa t hh cpﬁ%g{él
di st . That.is. .when the.refracti. [ Sz ' [ ndi cat
that t ne_ mtgiitihan sERo bl 1 e AR A o fysiclels gleetdl O U5
t he refracr%ﬁé’&éﬂé@udoﬁayb w}(d@anﬁhéntfacat es that the maxi mnum focal
ont'y

di stance is cmaway fromeyes. 24 Refraction value is supposedly
associ ated wi t h Paddesss Soripdassringrefriveion yalue arexoeghly classiffedantp sabjeative | ayer, a
cornea, an eye chanber, a crystalline lens, a vitreous body, an eye axis

| engt h, andneasyrepichts dndohjeasive medsAseraents n SubjediyaaneasarcentE AFRIACSSH t he

resent invention refers tqQq a.prqcess t i ncrease the.sensitivity for

g ever al !te\r/?”tﬁf’lil‘ﬁ?&n‘?ﬂﬁ{é'rfr@ﬁ%d%’ °frﬁ§6@8ﬁf ?‘iﬁﬁe sg‘ﬁf’p'pﬁﬁcsgéh %’)E’}ov z%ess. The
ti . . . o : A ey

e M D o auBef Weard £l oY 86s Nt} h fonSimd e ihftton Gkl afeHan 62 dnk

mai nl'y contyyQine! Nehd feBliétion value at which a distant point can be seen well is determined as

the refraction value of the subject. The value obtained by this process is inaccurate
because it reflects the subject’s will and the like. In the present application, therefore, an
objective measurement, with higher accuracy, using an autorefractometer, is adopted.
This process is carried out by, as a measuring principle, irradiating eyes with a near
infrared beam to determine the refraction value from the level of divergence in an optical
axis on the images of the reflected light from the retina.

In general, D (dioptor) represents the unit of refracting power. A general
emmetrope has a refraction value of 0D.  For a person with myopia, the refraction value
is shifted in a negative direction. In general, values up to -3D indicate tenuis myopia,
values from -3D to -6D a mild myopia, and values over -6D excessive myopia. This is
an inverse of the focal distance. That is, when the refraction value is -1D, 1/1, this
indicates that the maxinmum focal distance is only 1 m away from eyes. Likewise, when
the refraction value is -5D, 1/5, this indicates that the maximum focal distance is only 20

cm away from eyes.



perception. The cones work for daylight visual function and mainly control
color perception and form perception. For adaptation to darkness, both
cones and rods are involved, and the adaptation realized by cones reaches
its threshold in 5 to 10 min which corresponds to a process for
regenerating the photo pignent in the cones. The adaptation realized by
the rods reaches its threshold in 30 mn. The point where the adaptation
to darkness realized by the cones switches to the adaptati on to darkness
real i zed by rodsRefactiohenlueds suppassdlylassokiatedrvetisvaiopoparts in theleyowissuag of
adaptation to darkness results in night blindness or |owered_ visual acuity
i n dar knessuch asea teaslaygrs 4 eosBetesseyei chamberka eystallige leas, ANieeas body; ap ey i ght

pl ace. Inproyquag in adqﬁkation to darkness may have effects on the
prevent i on a3 ¢ And,gPPml JRREIEY acuity in darkness, on the inprovenent of

ni ght visual fungtion. on I ' I

I nvention, as deé@?ﬁﬁ%"d‘ ﬁoﬁ%ﬁs&%ﬁ?ﬁ@%?@s@k hlge?%%&%gs t@ﬁ?ﬁ%}setgt S on
the i mpr ov . i bl . Cf i ekal lng i ing

ast henopi aqfti%ggtsﬁgﬂgsg’ﬁsgj e ? ?%ﬁ%@t%@%ﬂn‘gﬁt er oeggsr%?ﬂgﬁg&gﬁg,%gl%rﬁéiﬂg t he
conduct of dajk@ed! i Theretipg sonisehi theglight,und ehd igfieshasftwp kinde of vikeal delispks,
respectively containing black currant anthocyanin, blueberry anthocyani n,
and bl ack cbdsendeonss. alhéwody woikifor scotopiicivisial &metien andaaislyrdonigol thelight
refraction values after the lication of operations,. and thep conparing
t he obt ai n@§rceRifitye G\F?l}?sﬂ?gpﬁ’ép@gghb\?f‘%l@qcﬂﬁ%%‘{q nlygeBreleMat i on
utilizing the above-.descr] VAS. i | ' Lvely test
ast henopi a.pe{cﬁpa?%&eig%%é%%%ﬁg%i gﬁ’,r a@%ﬁ@’@ t6 g%l?dé]%?febg’%céc%lgsr @@Rggé%i on were
conpar ed Wiz h1$a0si tﬁé’ﬁ@agﬁﬁgn?efaﬁféd HesGbaibs ROBFRRIANSS td 10 MXPWhicE t he
test group wth the weakest |evel of fatigue. As a result, for 5 out of 10
subj ect's, icogespondytoafprédess fot @génerating siet photd pigmpuatrin thewasesooJheef f ecti ve,
for 3 subjects, 25 blueberry anthocyanin was npst effective, for 1 subject,

bl ack chokadeptationgealized Y iegodsseashesity theeshald in Yming n Ihe peinpplere thé, t he
trol L t hout _ di ion. The bl t h i

cont 1 req ddbnicn 8 dmnes TR by aie Sonth SR B GR PlerPRGR R Bt b o ve

exam nalt | 0 Reaif38d By 1638 Wrkfeftbd Id18 HPROUBIR Hoift| ASbwafl dlaifadifito Only the

group whi ch 1 nge currant ant’hocyanin s I gni f1cant

ef fects i n daiiiRésQuduns inl EElitdLibEmREs ordbwersd vikhsl aewiey inglarkakss| De, sigtitledaiesson
value of the dom nant eye shows an inprovenent effect of 0.47D. An
i mpr ovenentin dérkgess,Pridazzlestentiia byighyplacee  Improvement in adaptation to darkness

may have effects on the prevention of lowering in visual acuity in darkness, on the

=

improvement of night visual function, on dazzlement and the like.

In the present invention, as described in detail in Example 3, a test on the effects
on the improvement in asthenopia is carried out by artificially imparting asthenopia to the
subjects due to computer operations and, prior to the conduct of operations, providing
three types of juice-like drinks respectively containing black currant anthocyanin,
blueberry anthocyanin, and black chokeberry anthocyanin in a large amount, measuring
the refraction values after the application of operétions, and then comparing the obtained
values with the values before ingestion. The examination utilizing the above-described
VAS is also carried out to subjectively test asthenopia. In the VAS examination, values
obtained before ingestion were compared with those obtained after conduct of operations
to examine the test group with the weakest level of fatigue. As aresult, for 5 out of 10

subjects, ingestion of the black currant anthocyanin was most effective, for 3 subjects,
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refers to an inprovenent effect by 2 grades in the level of nyopia in
eyegl asses. It is apparent that black currant anthocyanin has a great
effect on the prevention of, or recovery fromlowered visual acuity, and
in particular, has an effect on the prevention of, or recovery from

nyopi a. As descri bed above, the refraction value is closely related to

ast henopi a. The recovery from ast henopi a by recovering of refraction val ue
can be greatly realized. The ingestion of black currant anthocyanin

resul ts i nbluebenrypanthenygmin vesmosteffeptivs; fortli suhjeot, black chokebrrey amtiicyanis al so
verified by objective exam nation. In the test described in %ﬁn@ e 3, the
ref racti on Wasmaast effective aad § subieqt innthe cereol igroup yathont digestion . hEhedlaeX ¢ or

| axat i f datjon. Th t d trates that black
cur rant - an (BB ICPRBL SR e RS Rea s RGO ALE Siraud B URT cct | ng

the cryst d I%E‘I” . T h J .1 dﬂ%g ' 13% rol the
t hi ckness %H’Jteﬂg'ecerys gﬁﬁ'ngsﬁeljﬁéslﬁ{qfn a g?s'pll% })ﬂriﬂg%%e escﬂ@ggé ’i%n anple 3,
the inprovi%g&;ﬁ&ﬁieﬁm edled the bIaEk Edfdnt thocdyahit ShowedsdBficant offdcs inhe bl ack
currant anthocCyani n. gThi s effect was not seen in the blueberry anthocyanin
or bl ack climpsivingrgfractivhvelpesi Theaveragmofithe fefractivh vahiea! theadominanteye aneousl y
exam ned. The ingredients of each anthocyanin were shown in Table 1. As is
appar ent f rsbeiws an Enprovementetfect offl-44d3. e An BRPrEYnGt 6EQ-SL W FlRRctiemYyani n i s

del phi ni di n- 3-0-rutinosi de i LS _not.contai,ned in.the other t

ant hocyani ,{gt_%rs tPyap fEpray Rt \é\ﬁquﬁis?m%ﬁﬁmetﬁ? %X?ISO?WQH}%P eyc?gi&ss?sh e\fﬁs

del phi ni di n:.3-9- [ ' anmhpcl'jmﬁi | et GH R : the present

i nventi on, %ggﬁrrg%t{}gétlgpggg%?s I nco po?gl?sl% ce(;%fpom ttlﬁghge%ﬁo?ﬁ)f’i}ont ain a

| arge quantrééaoe?fﬁéah ffteréd vistaDdcuitilaa &y paiticulirshas e pffe@ dnake gesantiohef] i n 26
Examples 5 to 11 in addition to juice-l1ke drinks. Then, it is confirned
that this groegoverd frobomgiepinasAsdeseriticd abom themplirastion yalve isdgselyunlatedde, t hat
is, the foods in the group are functiopal foods. For the group . of foods
descri bed iasthenopia chegeqoyery frony opig BY feEOYSTHG oL 1§ 5%“&4%%?&‘3? of bl ack

currant anthogvani,n _co . -he nro f Is I ,,géhﬁ.' i ce or
black curr &ﬁ?a%dﬁfée@olﬁfé%ﬁﬁﬁ%é?@% ° a&g}%ﬁ%ttahgl%&@%g\plsﬁ ﬂgefre&{ h &H’
conposi ti ong prABARINUFAGhénopRl I Thid4edléd YerifRl b Bkt ixhmiiatigR! hocyani n
according to'the present invention enabled, for the first tine, the

addi tion of the [#hthekescdescrbud inEximply 8nthe refraction value of the crystalline lens is

measured at the site for relaxation of accommodation. The measurement demonstrates

that black currant anthocyanin presumably realizes its improving effects by affecting the
crystalline lens or the ciliary body having a function to control the thickness of the
crystalline lens.

In addition, as described in Example 3, the improving effect in the refraction
value is seen only in the black currant anthocyanin. This effect was not seen in the
blueberry anthocyanin or black chokeberry anthocyanin an examination of which was
simultaneously examined. The ingredients of each anthocyanin were shown in Table 1.
As is apparent from this, the main ingredient of the black currant anthocyanin is
delphinidin-3-o-rutinoside which is not contained in the other two anthocyanins.
Differences in improving effects suggest that the delphinidin-3-o-rutinoside may be the
active ingredient.

Tn the present invention, a group of foods incorporating compositions which

contain a large quantity of black currant anthocyanin is prepared as described in
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to general foods in a |large anmount. As described in Exanple 4, it is
confirmed that black currant anthocyanin has effects on inproving
adaptation to darkness. As shown in Table 8, at the point where 30 mn

el apsed fromthe initiation of adaptation to darkness, from an average of
11 subjects, the indicator was recognized up to 1.39 x 10 5 lux in the
group where the black currant anthocyanin was not ingested. On the
contrary, the indicator was recognized up to 1.05 x 10 5 lux in the group
wher e t he BxamplesSrto dhin aidittoncy fuiderikeadrinks g Bt isldokfumesithat this gedwprofy

ant hocyani n and bl ack chokeberry anthocyani n show sonme inproving effects

al t hough ndeodshasrar effest oninaprrviag viseal fundionsbstanithe fopdsdip thi 8rgUR &t he present

process, the suhject has to specify.the djirectjon of th andolt ring, in
ot her word ,n‘iﬂ"g%af?o cu%?‘&fi’? ﬁrogﬁg*gi’ﬁ%gesf’gbmgﬁugﬂloeﬁ?qﬁ’l@?ﬂgocess.
Therefore, ] ' ' GU ' S

| mproved. &8{' %ﬁ%@gﬁﬂﬁgm%ﬂ e e{c%ﬁg?)dﬁyﬁﬁlrrwplr:%%? %‘3 bgg)glé)‘iﬁgﬁgﬂ%?o
darkness dQggvdifibndl HeSitfuic QP Blck aﬁya%@iqe dofRnBYRS BoWévdr Be bitiASBRLE Of
adaptation to darkness by the rods. This indicates that the effect on
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among these effects are shown in Table 1. The black currant anthocyanin
wi t h t he hipg¢sentinysptiom eyabledgfor the fiystdinass thecdilision of the black guwaant apthoeyanns by

wei ght. The bl ueherry  anthocyanin with the second hi ghest potency had a
del phi ni di 6088%552%%6’?3@61‘%’%"% wei ght. The bl ack chokeberry anthocyanin

with the | east pqt . |+ glfp 11'&06? &ﬁggn Thi s
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del phinidin particularly has effects on inproving the adaptation to 27

dar kness. riinelgqpsekfisorh therivitiatior of aflaptatibntth darknéss, from as averageodf 1l sobjscts,

contai ning the black currant ant h(l)géani Rn.led to an inprovement in visual

functions ithe indicatar Wabrecognized up el 1-33 46t 4% Bthe grovp wheredhe blagk @wpat | an
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muscle. The Tretina e of t nost | nmportant opti ¢ organs. Thé retina
cannot be $lebesy asthécyanin and black chokeberry anthocyanin show some improving effects

although not as much as black currant anthocyanin. According to the present process,
the subject has to specify the direction of the Landolt ring, in other words, visual acuity in
darkness is measured by this process. Therefore, it could be said that the visual acuity in
darkness was improved. As shown in Fig. 2, the effect on improving adaptation to
darkness does not affect cones, however, improves only the threshold of adaptation to
darkness by the rods. This indicates that the effect on improving adaptation to darkness
affects the retinal rods.

Differences among these effects are shown in Table 1.  The black currant
anthocyanin with the highest potency had the highest delphinidin content of 67.0% by
weight. The blueberry anthocyanin with the second highest potency had a delphinidin
content of 35.1% by weight. The black chokeberry anthocyanin with the least potency
had a delphinidin content of 0% by weight. This indicates that the effect on improving
the adaptation to darkness is proportionally related to the delphinidin content. Among
anthocyanins, the delphinidin particularly has effects on improving the adaptation to
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transplant unlike the cornea, etc. Unlike the crystalline lens, the retina
cannot be replaced with, for exanple, an artificial glass |lens. Retinal

di seases are closely related to various diseases. Inprovenent in retina
function is expected to be effective in, in addition to the inprovenent in
adaptation to darkness and visual acuity in darkness, inprovenent in

ki neti c eyesight, and the prevention of or recovery fromvarious retinal

di seases, such as ocular floater, retinal detachnent, and retinal macul ar
degener ati alarknddse retina is equivalent to a filmin a canmera. Better
sensitivity thereof provides very significant subjective synptons. The
ciliary nuscle i $hepesensiwentorsdound thetihe mgestion o fiodscontaining hedlackand t he
crystalline Iens s equival ent, to a | ens Ln canera. Recovery of function

of the cryfSfaMap WQCY fle Blﬂ”dmﬁf%’\‘i@ﬁ{‘tlayégp Gtigpg n refieqiiogyalys 38d o i a,

resbyopi a, jaa% LR au [
gddl t?/olr[: to %%@lgl a, sgyrgéi'g?%ﬁaﬂﬁg%érr Iéglt'} @?ﬂggfg%’afég’%eg&lsugisaecﬂgﬁwopl a,
and myopi &gk, vistidl Gbhif) in GarkREds S@findl flHOA hid the Bke.§ UPteldreNest i gar e
intricately relatéd to one another. Amelioration o the tlna and t he

refracti ng consider theit blable currans arabdclysrin beandly affevtd te fetidl hind tillatyliBuscRCOTREY from
general visual dysfunctions, for exanple, afflux, blurred "visual function,
dazzling, detinadyens ofuthﬁ:mes;s@normns@mmroggm o'ﬁhﬂtmanaagmot tersubjdeted taar eas

around or unde th ey s Ant hocy. ﬁﬂfy@ hs f ound iﬁg‘ ve ant i oxi dati on
activity, IROSRAantpp eaatfec the erystalline tansthe,retipa ean@at beon of

cat ar act r Xi 1A ovi ng
b1 ood 11 ui el &7 %’?ﬂ#ﬂﬁfﬁ%“%ﬁ%%é?% PR KR et e Telal

i nprove bl qafodsl didegieky Eﬁprbﬁbxﬂzﬂi"ﬂ&etiﬂapﬁﬁicﬁélﬁﬁ%kﬁe%te@to bELAEPTin, in
vasoconstriction 28 and dllatlng peripheral vessels unlike fodds derived

f r om Physaladditiomtpthainaprbveniant in ddaptation toglatkinessl anid #isaalatuip) malkmesssur e and
bl ood sugar according to Japanese Patent Laid-Qpen No., 143324/1986. That
i s, accor difprovementdn bmétsfe%slghfvmth@wemt@wﬁ esreaqnery frem vadeusyetnal

B oes dhBie SO PR iR Pl ée%neﬂm%ari@%%%%‘an@ ™ pr ove
the fluidity of tm@re%ggq, hﬁ@@ﬁtﬁwtﬂ:ﬁ%&@%ﬂ&\ﬂeﬁ F#}] A0ty e esFuUre rather

t han by vasoconstriction. ew se, regar a saffron

extract onpiovides veryGignificapesibjebivedlymptoms.

The ciliary muscle is equivalent to a focusing mechanism in a camera and the

crystalline lens is equivalent to a lens in a camera. Recovery of function of the
crystalline lens could prevent dysfunctions, such as hyperopia, presbyopia, astigmatism,
and diseases such as cataract or glaucoma, in addition to asthenopia, eyestrain, lowered
visual acuity, pseudomyopia, and myopia.

Visual function comprises a plurality of functions which are intricately related to
one another. Amelioration of the retina and the refracting power of the crystalline lens
could result in the recovery from general visual dysfunctions, for example, afflux, blurred
visual function, dazzling, dry eyes, increased discharge from the eyes, and dark areas
around or under the eyes.

Anthocyanin is found to have antioxidation activity, and is presumably effective
in treatment or prevention of cataract which is presumably caused by peroxides.

The effect on improving blood fluidity according to the present invention is not

intended to improve blood fluidity or to lower blood pressure by relaxing vasoconstriction

28



bl ood fluidity described in Japanese Patent Laid-Open No. 287576/ 1998,
effects and nechanisns thereof are not clearly described. Only the
resistivity of peripheral vessels is lowered, and thus, it differs from
the effect on inproving blood fluidity according to the present invention.
Ant hocyani n and ant hocyani din derived fromcrown of thorns according to
Japanese Patent Laid-Open No. 77328/ 1987 are neasured for their effects and
mechani sms as a circul ation-inproving agent as follows. The left coronary
artery of andditdtwgtperipheralvesseld unbkeoadsidedived Srommeltskaliz, anplistadbyormeasur i ng
the effects on vessels per se. On the contrary, according to the present

i nvent i on, tnpreyingftheldewéls pf blood prossuxecmdibjoadi sngartacgording td IapamsseBaterte bl ood
conmponent. Thjs indicates that the present invention_ s conpletely

di fferent fRshOPSREND,143724(1986. Adhatds apcopding ta thg present inviention, gispeses such; he

' ti f U | nj /8.4 f_the bl ack t '
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the vasodithaébyew oédl%@mraﬂnbmﬁlpye@gw@ﬁcﬁ&ﬁ described in detail in
Exanple 12, the Ilevel of blood pressure is lowered by 5 to 8 mmHg for the

maxi mal bl ood pr &ikewise, mgatdihg theeffcstsofirigafiron extect on ithpraving theqebriphersisur e.
One ingestion realized this ggenomsnon .and thus, continuous ingestion
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ant hocyani mprdsat inwatien.al effects for inproving visual functions, effects on
i mproving blood fluidity, and effects on |owering blood pressure as
descri bed above. Anthesyanithand asthoeyaaiftinlderived fxoar erowg ofitheais abeordingdms t o f oods

"o ge. quant Aot GEd g Non /7 ARG E in Her et SRRSO pr ocent
invention, JapdSaieR Rrctiod #itodthg agent as follows. The left coronary artery of a
rabbit is removed to measure its tension, thereby measuring the effects on vessels per se.
On the contrary, according to the present invention, blood fluidity is improved by directly
influencing the blood component. This indicates that the present invention is completely
different from the prior art.

As described in detail in Example 12, the ingestion of juice containing 78.4 mg
of the black currant anthocyanin significantly improves blood fluidity 4 hours after
ingestion.

The effects on lowering blood pressure according to the present invention
function in both cases, i.¢., the vasoconstrictive phase (maximal blood pressure) and the
vasodilative phase (minimal blood pressure). As described in detail in Example 12, the
level of blood pressure is lowered by 5 to 8 mmHg for the maximal blood pressure and 2
to 13 mmHg for the minimal blood pressure. One ingestion realized this phenomenon,
and thus, continuous ingestion could further lower blood pressure.

As described above, the present inventors produced, for the first time,

compositions containing a large quantity of black currant anthocyanin and incorporated
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formin addition to those described in the exanples. Fornms of foods include
a wde variety of types, for exanple, chocol ates, jans and marnmal ades,
candies, tablets, gumy confections, biscuits, crackers, cookies, pies,
rice crackers and sliced and dried rice cake, juice, yogurt, dairy
bever ages, gel ati nous beverages, desserts, such as custard puddings and
jellies, fruit sauce, tea, coffee, black tea, and herb tea, fish-paste
products, mlk and dairy products, hans and sausages, bean pastes, soy
sauce, SauqRerdfflo keriegdl fbds taivhick vescbnvaitionally driabledo add.r eds eskiltghe
beverages, ice creans and ice creamlike products, syrups, bread,

dunpl i ngs, presest inwénéars fduad that foods and drinka contsinig dlagkicheent gpthacyapindid

pi ckl es, foods of delicate flavor, bean jans, soft adzyki-bean jellies,
flour past eeverpraffestsardmpravingsasuakyael acﬁe@@@@%&@ﬁ%ﬁ%@% s and

bottl ed foods, nutrition-enriched fqods di r Rl ts. An

ef fective fg‘%ﬁﬁpng?wﬁf’g%pog’lH%éWF aﬁﬂ%%esgi:aﬁlgﬂe.i E@‘E&?ﬁ%‘?@#ﬁg - éﬂaﬁat | east 10
ng of ant hqg* Mol gaiocyanin as the mni mum i ntake
necessary to r%feﬁggin?gelt e p% ert;@sgﬁdone I ngestion. However, the intake is
not linmted to tAY frmeeobdidfcorpaditigthé shipdsitions ta@i(sing alapeduantity of
preferred. \Wen separate ingestion several times a day is contenplated,

t he anount Wladk duerank aniteyhnicacomingdo the présentiovdntion, fosdstdanbs anyype ofd.

Conti nuous ingestion for several days provjdes_clearer effects. . Regarding
the ef f ect sfoon in agsitinn taghose §%Fﬁ!1qut}h¥l1°i eéﬁl}lpleﬁroo@"rﬁ’é?f&?df“ H’Qﬁ‘?‘?éa"le‘ﬁ any

ion, for, e, wh thenopi a i i
<" consed, VA SAEHoL PR, ERBHpes iy i REAE adeS B ey 0
I ngestion ¢ J@ﬁoﬁ@gﬁcﬁﬁ, crAdRersOSIoRRS Qhes, £l crickefing sliRAAd aried ribdcake

intervals in the operation of autonobiles, trains, aircrafts and the |ike;

before or Waidegyopaitchiiybevahgs) gelatinodsbestrages, dessatspmch asicustaed phddimgs bef or e,
while, or after playing video games or operati ngg_lpersonal conput ers;
s

before, 30 andijelties, fruitsfucestes, soliean lackiea,andiherbeaes fishipaste proguets,apilleanddi ¢ i on
for lack of _sleep; wh light is dazzling, wh fat | i d;
when makeupleRIROucig e 700 ZHiSHESPon Fite s M gRRStosaves e Gt A
exercise. R Mi'qﬁf%g}es eshilnk BEre: , it %’@%@%{Amiw&eﬁnﬁﬁubﬂi&&s&&%ﬁpmrl ng

bl ood press I oncmay any occasion'in our”lives. For

exanpl e, effeed FufPhingiCriteaRes, B icards vinggdr1066¢ bofled dbwen insoypivikdes, foods
exanpl e, a brui'se, a chap, a chilblain, a cold constitution, shoulder
stiffness, ofddiossfavon, teamjissasoft Adeelti-betnejellies, floud pastds) preedoked Flinese

noodles, retort foods, canned foods and bottled foods, nutrition-enriched foods, and

dietary supplements. An effective amount of black currant anthocyanin incorporated is
at least 10 mg of anthocyanidin, about 16 mg of anthocyanin as the minimum intake
necessary to realize the potency in one ingestion. However, the intake is not limited to
this, and ingestion thereof in a larger amount is preferred. When separate ingestion
several times a day is contemplated, the amount can be divided according to the number
of times ingested. Continuous ingestion for several days provides clearer effects.
Regarding the effects of improving visual function, foods may be ingested on any
occasion, for example, when asthenopia is sensed, when dysfunction of eyes is sensed,
and when an improvement in eye functions is contemplated. Ingestion can be rhade at
any occasion, for example: before or in the intervals in the operation of automobiles,
trains, aircrafts and the like; before or while watching televisual function, videos and the

like; before, while, or after playing video games or operating personal computers; before,
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general mal aise. This specification includes the content described in the
specifications and/or the draw ngs of Japanese Patent Application Nos.
188988/ 1999 and 321978/ 1999 as the basis for the priority of the present
application. The present invention will be described in nore detail wth
reference to the follow ng exanples, though the technical scope of the
present invention will not be limted to these exanples only. Exanple |

Bl ack currant anthocyani n-containing conpositions for food and a process
of produci Rehilehér BRNEadingoniiearthé ees wredu aipoatdondition €ér lackrofaleep; whene
concentrate (BX. 65.1, 6.6 kg) was diluted with 34.21 of water to prepare
40.8 kg of sdnlight isctiafzlinigt when eye fetiguBis seosed; wibremakgupcarnot be wiell appliede had a
pH val ue of 2.6 and a black currant anthocyanin content of 0.7% by weight
on the basiandbefoseenin thednenmls of eRaCishnosacchari de content was about 40%

o concent tat | on KFSHGEAtE Slrct andmprovigeont SR md kb hoG BRgpRy o'
menbr ane ariggesﬁgﬁ ﬁﬁngbpﬁﬁ@atgﬁg ocJaEiGn%]n o% . mﬁyc,'e?fe@ts REDEE ¥Rl ¥
se 0S the Na

charged rev SI's nmenbrane wt Cl retention of about 10% and

t he aver agebhicas by aipaitRig wheh SfelHadé, fuvedxghipleph b0 cliap, Sciilbhin, dGhtent r ati on
was initiated at an 1nlet pressure of 15.0 kgf/cnR2 and an outl et pressure

of 14. 4 kglhstiv@tionpshoulder stiffoessnimbness indandsandrfeeti hemortholsplptebaandon rat e
was 888 m/mn and  perneability was very good. Thus, the concentration was
conti nued fasperabmalaise, by adding 20 it of water to the concentration side

nas carriea oat * ot petifitacof fkiddf the ode R sEadegR e AcBlcan GRARERE B O
conpl etion cﬁévgﬁ?ﬁé%?&ﬁﬁé ﬁg?mh TidioH Nbs! FREOS 1 999 AnB 320E782 9D AT BRIbAYES

washed wt ters er and i1 ncorporated into the concentrate.

The amount fof theipgiotith of ey préseheapplieasiod 90 |iters in total. The concentrate
was 24 liters in total and in a general liquid state. The concentration of

the concentrate diheprrsensasvestion wi G@SM@QOWWW?WBXmeL 1
Proans® 2 | Bhideing tRinpled, tugh Be cfhobShe & ekl BV el v ade o " oSU! ¢ Of

limited to these examples only.

Example 1 Black currant anthocyanin-containing compositions for food and a
process of producing the same

A commercially available black currant juice concentrate (BX. 65.1, 6.6 kg) was
diluted with 34.2 1 of water to prepare 40.8 kg of diluted fruit juice of BX 10.6. The
diluted fruit juice had a pH value of 2.6 and a black currant anthocyanin content of 0.7%
by weight on the basis of solid matters. The monosaccharide content was about 40%
and the organic acid content was 25%.

The diluted fruit juice was subjected to concentration using an equipment
NTR-7410 provided with 1.8 m® of membrane area (Nitto Denko Co., Ltd.). This
membrane is a negatively charged reverse osmosis membrane with the NaCl retention of
about 10% and the average fractionated molecular weight of 2,000 to 3,000.
Concentration was initiated at an inlet pressure of 15.0 kgf/cm® and an outlet pressure of
14.4 kgffem®. At the initiation of concentration, the permeation rate was 888 ml/min and
permeability was very good. Thus, the concentration was continued for 300 min by

adding 20 lit of water to the concentration side as 20 1 discharged. After the final
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anal ysis on the concentrate, the black currant anthocyanin content was 6.4%
by weight on the basis of solid matters. That is, the concentration factor
was about 5.6 times on the basis of solid matters. Mnosacchari de was not
detected at all, but the concentrate contained organic acid in an anount
of about 3 % This was concentrated to about Bx. 65 using a rotary
evaporator to use the concentrate in the foll ow ng exanpl es. The bl ack
currant anthocyanin in the concentrate was conposed of 50.4% by weight of
del phi ni di rad8ition ofi aten TodeenfratiGPAvimy candadodut uotil thée eonvestrate stoppeal ¢ictulmibh.er s) ,
10. 8% by wei ght of del phini di n-3-0-gl ucosi de (0.7% by wei ght on the basis
of solid gréhosgompietionopfigpnesairaion, Be ligyidrempining io theequipsing wag vagisedby
wei ght on the basis, of _solid tters), .and 3. 4% by wei ght of L

cyani di n- 3-‘3‘-%11? 3@5%0’? Baish 8y CWEP’@&?@ 180 tf‘ﬁéon%’rﬁéﬁ‘t%- o'?hesﬁp‘?‘ﬂlt fdigeids )
Speci ficall del phinidin glycoside was 61. 2% by wei ght
(3.9% by me‘?égﬁ%ﬁ%n&wg%g%%?gn% 'solid matters). This process for
concentrating theanhbl @mkertidfe 38§ 23MERRCHAHA NS id &P 1@%&!’%@. tiiges to
provide a large quantity of sanples. The sanples wefe used I n the

fol | owi ng mohsentratiomof gieejpncebivateconthe rHasia tof soBd matteds) wigowersd ReBx, 1.1
concentrated to Bx. 5.0 using a rotary evaporator. A solution of 10 g of
mal t odext r ibgcause gdargeriquarttity o6 washing watsr fIBwed tityeinms dsraxesdt of theulBPhG a

di sc spray dryer. Since a porti adhered to the wall of the can _and was
not able t FOBEIRERT cCPE‘Eﬁmgtﬁe‘i‘f)g%@éFur@Bf athesyanig sontontsvas 6.4 % by weight en

currant an?ﬁgﬁmﬁoﬁg Rt ‘“@’ﬁagﬁfe e WCWS%F tﬁ%%‘é}zvﬁ?sngbﬁ’%g-ﬁotf‘;‘%%ﬂ?ﬁ‘gg ,LC

anal ysi s, conposition of curran

i.e., 50.4%aklly of WoIi@ thatefs. dBLddsRERtHAL 3vh- htt dcdRBdads A1E-RI0RY cURlegRbeOn the
basis of solid matters), 10.8% by wei ght of del phinidi'n-3-0-glucoside

(0. 55% by wentghitd organicenchiinian amiounbdf aboBP3 %at Thisswas dncetitated taaboittBx0f

cyani din-3-0-rutinoside (1.8 % by weight on the basis of solid matters),

and 3. 4% byPINEingBIOREY VPpaTAlT to-ust thegraceatntgdn the following exasples on the basi s
f solid matt ifically, .t t f the d

ol yoosi de was ot SHGE SRR spltoRiangy i e RCKoTRle o, GorRaTh Ot Ol BY basi s
f solid - deTHEni QiAo SHRBE vg:é\% i | gLet

gl ai(lz lzur W;}]e?‘ﬂftﬁ‘?fc%e as glﬂm:(t) arti éllgmrrgté?r,\?gl . %Ie&{rjg%ﬁ%s??ﬂg?l@oﬂaare’

sunmar i zed 108% bl weight ofl delphitidineds 6-gliicosids (0. 39OV thefh dn' thE Watis oFfsoBd
i ncrease by about 8 to 15 tinmes as an anthocyanin content.
matters), 35.4% by weight of cyanidin-3-o-rutinoside (2.3% by weight on the basis of

solid matters), and 3.4% by weight of cyanidin-3-o-glucoside (0.22% by weight on the
basis of solid matters). Specifically, the content of the delphinidin glycoside was 61.2%
by weight (3.9% by weight on the basis of solid matters).

This process for concentrating the black currant anthocyanin was repeated
several times to provide a large quantity of samples. The samples were used in the
following pulverizing step. The concentrate (Bx. 1.1) was further concentrated to Bx.
5.0 using a rotary evaporator. A solution of 10 g of maltodextrin in 800 ml of
concentrate (Bx 5.0) was spray dried using a disc spray dryer. Since a portion adhered
to the wall of the can and was not able to be collected, the powder obtained was 42.5 g.
The black currant anthocyanin content was 5.1% by weight. As a result of the HPLC
analysis, the composition of black currant anthocyanin had not changed, i.e., 50.4% by
weight of delphinidin-3-o-rutinoside (2.6% by weight on the basis of solid matters),

10.8% by weight of delphinidin-3-o-glucoside (0.55% by weight on the basis of solid
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After concentration, organic acid and nonosaccharide content significantly
decreased, and thus, good properties as food materials were realized.
Exanpl e 2 Bl ack currant anthocyani n-contai ni ng conpositions for food and a
process of producing the same Conpositions containing a |arge quantity of
ant hocyani n (ant hocyanin content of 6.4% by weight) described in Exanple 1
(Experinent 1 in Table 3) were used to further exam ne an inprovenent in
purity by separation with chromatography. Table 3: Change in ingredients in
vari ous st aidifersy, 3514% by meightofyapidin-3-oeatinoside (B8 fodyyeweight o thebasgiof( st arti n
mat eri al s) Experinment Anthocyanin content Organic_acid content

Monosac c hasolikmetersieand 3.4%dyweighiof syanidin-Feo-ghoogside(04 7% by weighkonthe wi oo 3

Cconcent  oib8is GESRBRENERh, \WET SERenPe Aosrote bt eBheBR EsEBaR # cont ent
963wt o6 oReEa QAP BP B L6 BG NSl gm neali b i Mg 0 i 0

conposi tion was ARER WAl difbrefblhdk dubentYuich agh
I on- exchange resﬁzl?%%ﬁ%éei}lbl te %%C (Rg%%p%dri:ﬁag Haas Conpany) to agsorb t he

ant hocyani menil. t e eeults tHiresfand sudimarized il Takfle 81 sAllithestdstgatups was
passed therethrough to renmove an excess conponents. A solution (500 n)
prepar ed byshewsd gapd remity of asingreaseiby aheutdio 15fimey ad ananthecyrRiB SPRENe aci d

solution with 50 parts ethanol,. . an this_salution was.passed thrqugh the
col unm to eMiRrEORGeRraOn; FEFmHE ATt E’é‘ﬂ%ﬁ‘éﬁ%‘?haﬁ*ﬂ%cong"@ lg?lﬁg‘?fﬁfy q%PfBﬁel%bn was
concentr at ed araqta r = Ll lved in water. The

re-di ssol Veaad?ﬁis&qogﬁré\%g%\é8?%0,3%%&?1’%@&%%@&8 on the basis of solid

nmatters. Example 2 Black currant anthocyanin-containing compositions for food and a

process of producing the same
Compositions containing a large quantity of anthocyanin (anthocyanin content of
6.4% by weight) described in Example 1 (Experiment 1 in Table 3) were used to further

examine an improvement in purity by separation with chromatography.

Table 3: Change in ingredients in various starting fruit juice by purification

Before purification
(starting materials)
Experiment Anthocyanin content | Organic acid content | Monosaccharide content
1 0.7 wt% 25 wt% 40 wt%
2 0.4 wt% 20 wt% 45 wt%
3 0.3 wt% 25 wt% 45 wt%
4 0.15 wt% 20 wt% 45 wt%
l
After purification (concentrate, composition with high content)
Experiment Anthocyanin content | Organic acid content | Monosacchatide content
1 6.4 wt% 3 wt% 0 wt%
2 4.6 wt% 3wt% 0 wt%
3 3.0wt% 4 wt% 0 wt%
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Result of HPLC anal ysis showed that the anthocyanin content was 25.0% by
wei ght on the basis of solid nmatters. The conposition of black currant
ant hocyanin in the concentrate had not particularly changed, i.e., 50.5%
by wei ght of del phinidin-3-0-rutinoside (12.6% by wei ght on the basis of
solid matters), 11.0% by weight of del phinidin-3-0-glucoside (2.75% by
wei ght on the basis of solid matters), 34.5% by wei ght of

cyani di n- 3—e—+utnest+de—{8—63%by—werght—er—thebastsref—seltd—rat-tens),
and 4. 0% hy wei ght of cyani di n12wa%gl ucgsi de W% 3% by wei gltwi® the Basis
of solid matters)y—hMre—specificatty,—the—content—ofthe—detphtntdin

gl ycosi de was 61 Theodempogitipy twas( passedoshogugheintthia 309 ol ecobusn dilled with iad
s, subjected to freezing, then

r fetegre.sé;y%—?xéﬁééﬁ %ésﬁ?ri,él et 2006 RN B R EORPER) gt o,
brepar e po BB BBt IR 7| Tersat, 1Y BERICLGE bR 1. °

Exanpl e 3 j | | OVR LM d ' by
comput or opaeet A bo AL in BLEREHrnbe O & iR ROpTIBABRCALTISEE, V5.
wi t hout hy Ferpues 1gpba weight 66 hguepischydaschididaicidsstlution vERE SG parvcethiatOhi aadWer e
subjected to a test. Subjects were divided into test groups of a black
currant gr dhip solutipn wabpassed threngb, theypelumn o ghite the rapthebyanity camponent. ahea

| ngestion. A cqQnparison test was carried _out anong

control graq w t hoyt | .
groups by 30 %%ﬂoggféfm%%% congentrated by AFot4TE FYaporatorngdae-dissolyed ingwater.

Uhe ngest i THE alitOfse WG wef OBl B Pt B T8 WF e Sofiy B e
bottle) werpgsilf GPRAPEL d#aiysld shévfed PhPGK abMbEwRin &ﬁi&@%@@k.@@ﬂg%@i e

(black currant anthocyani'n content of 6.4%by weight ont asi's of solid

matt er s) adeobdsin@ft lifxmapire 1The compuositien af | blacky airkab| thdoyarébanrihej ui ce

concentrate, and a bl ack chokeberry juice concentrate in accordance wth

for nul at i ofgnesRBRE | hadrapoe partuiagly ¢ Reangedpobet | 1S %er by f oweightat ®ff so as
din

ant hooyant dpednarnfpedde (3% ty vBehCm B B of fola BReda i f% By, 1 my
of bl ack cwggﬂ%fraemmﬁ:av@-gmg%sgﬁgzy% ﬁb_y Woeht o HEBRSY ¥r SSU RENGEH, N were

I ncor porated,” as an "anount o ani
34.5% by weight of cyanidin-3-o-rutinoside (8.63% by weight on the basis of solid

matters), and 4.0% by weight of cyanidin-3-o-glucoside (0.73% by weight on the basis of
solid matters). More specifically, the content of the delphinidin glycoside was 61.5% by
weight (15.4% by weight on the basis of solid matters).

This re-dissolved solution was subjected to freezing, then freeze-drying, and
pulverization. The anthocyanin content was 25% by weight on the basis of solid matters,
The same procedure was repeated to prepare powders, and the powders thus obtained
were used in Example 10.

Example 3 Functional drinks effecting recovery from asthenopia caused by
computer operation load

Ten healthy adult males and females (ages 23 to 34) without hypermetropia,
presbyopia, astigmatism, or excessive myopia were subjected to a test. Subjects were
divided ito test groups of a black currant group, a blueberry group, and a black
chokeberry group, and a control group without ingestion. A comparison test was carried

out among groups by a cross over double blind experiment. In order to avoid variations
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Because a doubl e blind experinent was adopted, the test was carried out
with the subjects and the testers unaware of the contents. Measurenent was
carried out on subjects for about 15 min before ingesting test materials,
and the subjéects then ingested the test materials. The operation | oad was
applied for a total of 2 hr, i.e., from2 hr after ingestion until 4 hr
after ingestion. |Imediately after conpletion of the |oad, neasurenent was
carried out. The operation |oad was such that a sinple addition test was
performed CU&uéethg@ﬂ?}B&bl@Qohp was eadelalycerangéd t prfamptheiingestidnetsst. f or 2 hr

W thout recess. The time course is shown as follows with the initiation of
measur enent i ndi clsttest naeserds) three\typesinf duicest (20Q £ perbatile) seare prepaad vsing 8ie
Initiation of |oad Conpletion of |oad Measurenent 0:00 0:15 Z%Téf 4: 15 4: 30
The neasur d¥eck: cument aatheeyagnoeancentfaley (back xawisntanthenyaniRasonisat GES4% BYNi dek

Co., Ltd.) t d e th f ' t '
rel axati 021 ‘8?015 %ﬁ%ﬁﬁggf’f %ﬂx ' a.r &) %ﬁwgﬁgﬁé%p%g’ésc@%nﬂ%g@li %{6&3 % est
material s afgaatl ehicl BéncetREE 2hd Q'Blalcﬁ ggo%&rﬂhg% @flcerfatedh abrlidiRE withhe

J
mMeasur enent were a carr out w thout 1ngestion. At

g

1
| oad test ang the
the tinme offopaclAtERAHWANRNTabIE U] SiideVhe NEOAGIOSIEORY wed forhmildted 8b a8fto
fatigue by VAS was simnmultaneously carried out. Conputer operation on the
day of t estincgperatt 40nge ef anthocpdnidia{dneaghyeon pottion of thei anthocyanin)rin cashijuise.nas
forbidden fromthe norning of the testing day. 35 The average  of
di f f er ences78xmg s black cerang anthegyanin; @7al ’é'ﬁd’fh%ﬁkf’%@?wch R4 623 ¢

h in Table_4 d | f | I ed- Lo .Jable 5. As i
apparent  TPBAT PRECGBIERb e RGBT ibh oL RO R Sh e ity P of et on
value is | over ed ftaudd o Houbik bithd blperitrehvaskd. o R SPulanaRuEw R RS DY

ast henopi a devel ops. npared to"the group W thout ingestion, every group
wi t h i ngestgubjecsaadthel tegeromevand of thecontdntes, however; only the group which
i ngested black currant shows a statistically significant inproving effect
with a significarMeashrement was garsedoowdSn sybjects &g pbauts 15 mineefore Argestingstgst

Standard Qe ot o e o 3of2) oLl Shle S F opllh 1

applied for a total of 2 hr, ie., from 2 hr after ingestion until 4 hr after ingestion.

Immediately after completion of the load, measurement was carried out. The operation
load was such that a simple addition test was performed on the computer in accordance
with Kraepelin’s test for 2 hr without recess. The time course is shown as follows with
the initiation of measurement indicated as 0:00.
Measurement before ingestion Ingestion Injtiation ofload  Completion of load Measurement
0:00 ’ 0:15 2:15 4:15 4:30

The measurement was carried out using an Acomodo Auto Refractometer (Nidek
Co., Ltd.) to measure and compare the refraction value at the site of relaxation of
accommodation in the dominant eye before ingestion of test materials and after the
operation load was applied. Prior to that, the load test and the measurement were also
carried out without ingestion.

At the time of each measurement, subjective measurement of the level of fatigue
by VAS was simultaneously carried out.

Computer operation on the day of testing and ingestion of caffeine, anthocyanin,

and nicotine was forbidden from the morning of the testing day.
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Table 4: Differences before and after ingestion and |oad in refraction

val ues of dom nant eye in each ingestion group (positive value indicating
wor sened, negative value indicating inprovenent) |Ingestion group
Difference before and after ingestion and | oad Black currant anthocyanin
-0.470 0.333 Blueberry anthocyanin 0.064 0.269 Black chokeberry

ant hocyanin -0.097 0.381 Wthout ingestion 0.541 1.177 Table 5 Test
results on differences anong each ingestion group G oups to be conpared p
val ue Bl ack cur Thatavemghafaditferencey\beforarndi aftge mgestion Gnd applica@diedtbe load

ant hocyanin Wthout ingestion 0,236 Black chokeberry anthocyanin Wt hout
i ngesti on e sown-in kb é‘ﬁﬂ@%ﬁlt&obpﬂ!@déﬁ@ﬁ@rmdaﬁiﬂbleﬁablﬁé is appRsoRs t he

t est ' i ch bj ect d t effect i alleviati

st henopi a. oM S ERHR ARG SEaE B TRe duftedRrart el Riaveea e 36
t he best ef tofde e ' -3 | t b

an'ta h ogfl an ? nd'ﬁsrm%fttér e@’Fe%:otéF'\s; g EM)S%? so 8 Eﬁt}sg Cc?or@]%gl% Icgl(&:%%h g%iaes g}rféb?/a a&rh%ﬁ@b%':n ? :1 r Y

and one sulj@fparhi foltRsroup WHESH ifdestion Svery ﬁoﬁﬁ%ﬂﬁ%ge@tﬁon’%ﬁbiwﬁﬁhbfé%ﬁé!ﬁpt ons,

bl ack currant "ant hocyahni n showed ~ the best effect in iInproving asthenopia.

Tabl e 6 Tesh valuss, howdvet; loalyothetgredyf edichi ingdstadr blucknonrfamt isioves bystadibeallpubj ect

No. Group with the best effect in inproving fatigue 1 Blueberry anthocyanin

2 Bl ueber r ysignificaat ipaprpving et cwithe a sigaificaraet lyvd yed i & 0.05. BTAe reason fanthe

O ncreast Andira ABVT5Sen € ha? 2 Sifhsad rofrdblo P16 BF i oo stjolee e ¥
differs from one another.

Table 4: Differences before and after ingestion and load in refraction values of dominant

eye in each ingestion group (positive value indicating worsened, negative value indicating

improvement)

Ingestion group Difference before and after ingestion and load
Black currant anthocyanin -0.470 £0.333

Blueberry anthocyanin 0.064 £ 0.269

Black chokeberry anthocyanin -0.097 + 0.381

Without ingestion 0541+ 1.177

Table 5 Test results on differences among each ingestion group

Groups to be compared p value
Black currant anthocyanin Without ingestion 0.022%
Blueberry anthocyanin Without ingestion 0.236
Black chokeberry anthocyanin Without ingestion 0.171

* represents p < 0.05 and significant.

Table 6 shows the test group in which each subject sensed the best effect in

alleviating asthenopia. The group, which ingested black currant anthocyanin, showed
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8 Bl ack currant anthocyanin 9 Black currant anthocyanin 10 Bl ack currant
ant hocyani n Exanpl e 4 Functional drinks having effects on recovering
adaptation to darkness Eleven adult males and fenales (ages 23 to 50) free
fromeye disease were subjected to the test. Subjects were divided into
the test groups of a black currant group, a blueberry group, and a bl ack
chokeberry group, and a control group w thout ingestion. A conparison test
was carried out anong groups by a cross over double blind experinment. In
order to avhe destaffeet i.ans subjestsdubyf day, 3 ealgécty fomf theblueberdo atthiogunianged
to perform an ingestion test. As test materials, three types of juices
(200 g per st effedtivecere sbjact thecblack chokebesrynanthaeyandn, and @casubject Withent
accordance with fornul ati ons shown in Table 7. As with Exanple 3, since

t he corrp03|1%1$%H°4vasAlﬁ‘meIﬂsﬂ‘i°§8f §®J%€§V9 SYMBBIsp Blagk gumant @athepyansvs owed

ant hocyani uice of bl ack currant anthocyanin, 62.1 ng
of bl ack C{h%%gﬁf?cglm& V&»gazf‘? nopé d 62.3 of bl ueberry ant hocyanl n were
i ncorporated, as an anount of anthocyanin. TabI e 7 Formul ation of juice
used in Exarrpl es 3 and 4 Black currant anthocyanin juice Black currant

ant hocyani n concentTable® Reétovitiothé BesEx@ieap irfintpré g ftigudby'VAS. 3 Wt % by
-at-ed—stgar—i-3—wt-%—Sethtm-ettaj

wei ght of ant ho%f-m—ﬁ)——&&nﬂ e 0.4 %
Spice 0.1 wt% Subj@6N6. Wt Yrddipawith thé bést bffeat jn mprondng fatiigne j ui ce Bl ack
chokeberry juice (CYobatater,Bx_65 0. 94% by werght—of amthocyanin, 5.1 w%
0.61 % by wei ght of lant hoc ahi dBlNclrmutheeE@In gar 13.5 wt % Spdiumcitrate
0.4 mt%

2 Blueberry anthocyanin

3 Black currant anthocyanin

4 Black currant anthocyanin

5 Without ingestion

6 Blueberry anthocyanin

7 Black chokeberry anthocyanin

8 Black currant anthocyanin

9 Black currant anthocyanin

10 Black currant anthocyanin

Example 4 Functional drinks having effects on recovering adaptation to darkness

Eleven adult males and females (ages 23 to 50) free from eye disecase were
subjected to the test.  Subjects were divided into the test groups of a black currant group,
a blueberry group, and a black chokeberry group, and a control group without ingestion.
A comparison test was carried out among groups by a cross over double blind experiment.
In order to avoid variations caused by day, each group was randomly arranged to perform
an ingestion test.

As test materials, three types of juices (200 g per bottle) were provided in the
same manner as Example 3 in accordance with formulation§ shown in Table 7. As with

Example 3, since the composition was formulated so as to incorporate 40 mg of
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Citric-acid 1.3 wt% Spice 0.1 W% Water 79.6 w % Bl ueberry anthocyanin
juice Blueberry juice (Ybbataler, Bx 65, 1.43% by wei ght of anthocyani n,
0.94% 3.3 wt% by weight of anthoc anidin G anul ated sugar 16.0 w % Sodi um
citrate 0.4 w% Spice 0.1 wt% Water 80.2 w% 38 Measurenent was carried
out on subjects for about 15 mn before ingesting the test materials.
Then, the test materials were ingested. 2 hr after ingestion, neasurenent
was i medi ately carried out. Measurenment was carried out using a Gol dmann
Weeker s adapthooghfdin (dHaadh juliier 88.4 m@)of thiackeavsranicahodyamhn, 6213 phgtaf ddacko
darkness. At first, subjects were adapted to indoor light for 5 to 10 mn.
Next, the tchekeberyantheeyaniasand 62 mg oftthucheny apibeeyaniraw e dasorpaasiad,a84pt at i on
to darkness was performed for 2 min prior to the test. Subsequently, |ight
adapt at i on MO APMOREN% or 10 nin in a done. Thereafter, the neasurenent
was initiated. The neasurenent was carried out as follows. A target which
Is a Landolt ring was set for three di rections of Iongitudi nal, lateral,

and di agonal directio SRR st?ean?l j ect cannot see
the i ndi cator The Iﬂ?ﬁ%&?& \Aggogg)g‘hﬂ \/ |nr~r ||n::&|)| the <||h| ect

coul d perdeive the di I‘eCtIOnBDicktchﬁ-aﬁtaﬁﬂl@&yan{Hjﬁlcsubj ect was t hen to

specify the 'r""*"‘" c,hctar""* a q. S 1’( 3 WE-H—G-H—WG‘
correct, g(Qr. "" GOTICEmtEL aqramd: ‘P?r’ﬁﬁ‘ Bd%?dﬁef RSswid d |of
: ae) o ot il 14 ;
the Dark &4 ¢ o+-t—TFhe—reastHrerent—was—eont-Aved—yHti D mn
after the |Gmnulawdwganf t he nmeasurenent at which the Kohl raus¢ilgoitt
appeared. [For 10 to 30 mm after rmtratiomn, the measur enment [Was carfi ed
out every {BodBIBCIAE  The neasurenent was terninated 30 min aPdeyt%
initiation.,On the day of the test, conputer operations and th |n9est
of caffei H&PIe 0.1 Wik

‘Water 85.9 wt%

on

Black chokeberry anthocyanin juice
Black chokeberry juice (Ybbataler, Bx 65, 0.94% by weight of anthocyanin, 5.1 wt%
0.61% by weight of anthocyanidin) : 0
Granulated sugar 13.5 wt%
Sodium citrate 0.4 wt%
Citric acid 1.3 wt%
Spice 0.1 wt%
‘Water 79.6 wt%
Blueberry anthocyanin juice

Blueberry juice (Ybbataler, Bx 65, 1.43% by weight of anthocyanin, 0.94% | ; 4 Wi%
by weight of anthocyanidin) )
Granulated sugar 16.0 wt%
Sodium citrate 0.4 wt%
Spice 0.1 wt%
Water 80.2 wt%
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ant hocyani n, and nicotine was forbidden fromthe norning of the testing
day. Table 8 shows the results of the average and the standard devi ati on of
the dark adaptation threshold at 30 mn after the initiation of adaptation
to darkness where adaptation to darkness was' al nost conplete. Differences
I n standard deviation are |arge because the threshold of adaptation to
darkness, inherent to an individual subject, greatly differs fromone

subj ect to another. 39 Table 8 Threshold of the adaptation to darkness 2 hr
after ingestion iMeaexementngstanisd ouyiodpbjedd fox dboad 1imirt Beforeringdsthg tie of
adaptation to darkness) (the smaller the value, the better) Ingestion
group Thr egbss| thatefialsdapTlzni dhe t tostd anakeniakss werdiringéstedr | 2 ghsstaften, ingestion,Bl ack
currant anthocyanin 1.05 x 10'5 5.51 x 10-6 Bl ueberry anthocyanin 1.11 X
1075 3. 67 Measpregentyasdumadiskdp e risd @it hocyanin 1.31 x 10 5.70 x 10.6

Wt hout ingestion,l. 39 x 1075 4.85 x.1V 1S a rent . fromt t abl e,
Comared 1 o7t he. METRmET RS Carie 08t Ssing  CRidind Wegksre poapletirentiabd D oL on

(of one of) “ﬁﬂg}éﬁﬁﬁﬁgﬁgﬁ‘&&ﬁfﬁd A RSsst here is a lowered average of
0 e Dark®adap

the thresho ( !onthres old_, i.e., show the effect of
the anthocyani n-AtHirﬁ,sﬁaﬁbmai&efdagwat@mab@qtggﬂfdaswiohhﬁt éxthefelt currant,
okeberry,

and subsequently, blueberry and black ch in that order. In
addi ti on, ahambevwasitmnéd pfo a Gompletn darkfodn and addptatipa o dekiras waspafdrmed
before the Kohlrausch point, but an in'ﬁrovi ng .effect was seen after that
poi nt. Thi Jof e prerdo thedest.a nYubseqparti lightradantation vas negformed for 4Qmin 4 hout
affecting rgtinal, cones.. Exanple 5 Chocol at ving a visual funetion
i npr ovement®O8t ehperapiﬁe&otp% SRt Wﬁ%ﬂlt}f?qdzr 3@6 H{T%W?IP?P%WS BRHER O r ant
ant hocyani i n s oh Bk d oduced. The
FollGWd % faf fﬂgxﬁh!ih 4 Lahd6f B twal 34 6 iR a8 tign?@ﬂoﬁ%ltﬂﬂﬁifafo

chocol ate was 40% by t of center  c y welg

chocol at e. l4e@Band diaghiel dections withvwesiduinhRnes velthe subjedticanndt B the | ar ge
guantity of black currant anthocyanin (black currant anthocyanin content

of 5.1 % byndiedtemt Thebwainatica gas gragnallyinereased yntdldbesubjesticauld parceivthe
hocol . Vi ) N te f i ‘ H
ool At e sior oS Todubd Vel e opect e reld i Pane gt 0 O 11

‘When the subject’s perception was correct, a dot was plotted. This dot was determined

=

as the threshold of the Dark adaptation threshold. The measurement was continued until
10 min after the initiation of the measurement at which the Kohlrausch point appeared.
For 10 to 30 min after injtiation, the measurement was carried out every 1to 3 min. The
measurement was terminated 30 min after initiation.

On the day of the test, computer operations and the ingestion of caffeine,
anthocyanin, and nicotine was forbidden from the morning of the testing day.

Table 8 shows the results of the average and the standard deviation of the dark
adaptation threshold at 30 min after the initiation of adaptation to darkness where
adaptation to darkness was almost complete. Differences in standard deviation are large
because the threshold of adaptation to darkness, inherent to an individual subject, greatly

differs from one subject to another.
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Sugar 20% by weight Fat and oil 44% by weight Powdered m |k 30% by wei ght
Spice 1 % by weight Powder obtained in Ex. 1 5 % by wei ght 40 (bl ack
currant anthocyanin content of 5.1 % by weight) Instead of the juice
according to Exanples 3 and 4, a bar of the chocolate (50 g, 20 g as the
center) was ingested to performthe tests described in Exanples 3 and 4 on
each subject respectively. In this test, 26 ng of anthocyanidin and 51 ny
of black currant anthocyanin were calculated to be ingested. As a result,
the refractTsble §ahusholdsof the adapestionto-darkiidtd 2 he afterdingdstioh dn e3ckB Tigestiohhe
threshol d of the Dark adaptation threshold in adaptation to darkness was
5.0 x NO |grswp {@0emipuifiterche fmtintion tofiradaptationh tof dagknessy (the-senallenxthei iahusyi the

i ngestion, and _thus, both tests showed inproving effects. Wth the bl ack
currant anﬂﬁ@@?anin i ncorporated into chocolate, the effects of black

Tabl ot - candPEEUEE R i sual f ndliRRbN AP Srka Shepteriaeestion RRC ]
cont ai ni ng ﬁa&%{xﬂﬁngr Jody  of tlfg)gg(lﬁslg_rsglil&la.nt hocyanin (tablet, 1
ng o gy weiré produced. The tablet candig

package conSis )’ grains
wer e pr odYomepeldy aiRRlll N9_POqng x 10NE3BPYEe s conprising a | arge

guantity of—-black icyanin according-to -Exanple-1 (black |
currant antmmmeﬁer@mﬁ;e@ani@f_E>.11.31%1_b§/¢5yxekgbrf) as descri bed bel ow. The

t abl et candies—were—very—good— ved—F

P TRT-Y R WA 22 ~ N B~ L - = I = V-1 el W =" P2 P

qual rt_y TTAT TTU AT 11T IIU T avul UucTi T veya 1 rom
bl ack cur r|@WithouFogetiored sugar 84.189xH9° wdisgRa0° Citric acid 3.5% by we%ght
Spi ce 3. 0% by werght— Enmotsifier 20% by weir ght—Powders—obtarned—Tn -
6. 6% by weight (black currant anthocyanin content of 5.1 % by wei ght)

As is apparent from the table, compared to the group without ingestion, in each
other case with ingestion (of one of) the three types of anthocyanins there is a lowered
average of the threshold of the Dark adaptation threshold, i.e., show the effect of the
anthocyanin, The most effective anthocyanin was that of black currant, and
subsequently, blueberry and black chokeberry, in that order. In addition, as shown in Fig.
2, none of the anthocyanins had an effect before the Kohlrausch point, but an improving
effect was seen after that point. This indicates that anthocyanin affects only retinal rods
without affecting retinal cones.

Example 5 Chocolate having a visual function improvement effect

Chocolate containing a large quantity of black currant anthocyanin having cream
in its center (50 g per bar) was produced. The chocolate was 40% by weight of center
cream and 60% by weight of chocolate. Cream in the center comprised the powder
containing a large quantity of black currant anthocyanin (black currant anthocyanin
content of 5.1% by weight) according to Example 1 as described below. The chocolate

was very good in quality maintaining its flavor derived from the black currant.

Sugar 20% by weight
Fat and oil 44% by weight
Powdered milk 30% by weight
Spice 1% by weight
Powder obtained in Ex. 1 5% by weight
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Instead of the juice according to Exanples 3 and 4, two packages of the
tablet candies (30 g) were ingested to performthe tests described in
Exanples 3 and 4 on each subject respectively. In this test, 51.4 ng of
ant hocyani din and 100.98 ng of black currant anthocyanin were cal cul ated
to be ingested. As a result, refraction value was inproved by -0.41D from
-0.61D to -0.20D. 41 The threshold of the Dark adaptation threshold in
adaptation to darkness was 6.0 x 10"6 |ux. The subject had a threshold of
1.3 x 10" 5 | yplavk ¢uneut anthgesdin contern bfl5.0 Filsy weighd ovi ng  effects were seen in
both tests. Wth black currant anthocyanin incorporated into tablet

candi es, the ef f dosteadoff th juick acoerdingito Bxanipies\iand 4, abar ofifreoshionelaigi(3Qi2

f [ b . Ex le 7 Chew hayi ' I '

7 meren oo Sl e e e bl S

u | i | [

pr oduced bye"'lc g@?ﬁ%?%??cﬁaaﬁov@ﬁlg %es&&ﬁpgg %8‘08%%3‘%5‘[‘%%‘%@9{ >E/Ia(§)# bl ack

currant ant @ﬁiﬂiﬁbc@ﬂjﬁl%ﬁ%&ﬁg&é@%l apin content of 5.1 % by weight)
anple”1 as descri bed be

according to w to shape guns. The chew ng guns
were very good i nAgalfdsilt, YheYefridtion Ralag wab exgrovetcy 082Dl frqam-411 7D ko -385D.ant .
Sugar 70.5% by wei ght Gum base 20. 0% by wei ght Spice 3.0% by wei ght
Citric aci dlte thiésheld wéihg Mark saprdtionsthodshelidrive adaptation to darkness/awas S (i 19Nt

(black currant anthocyanin content of 5. 1 %\l‘o,%/ vvei%:%? I nst ead_of the juice
accor di ng tWXExApgsubiccthadathresholdhef §9 X\ 90 duwithayt i %dtﬁgslb oSS

I ngested to,performthe ts ri ' . ach subj ect
respectivel _owleﬂ 1@pﬁo§m§§§§&s.27\ﬂ’§ﬁﬁlﬁb&%ﬂa @%2*@%@%&8@%6@%&% of bl ack
currant a Ng i Azus tanb
refracti onnélﬂaélgﬁléé\’/\%g e#%€%%&ggﬁ%g%%%ﬁ?}ﬂoﬁg-ﬁ%%5gt o - 1ﬂ:1 %igh al!l’hee

t hreshol d odeehhe Dark adaptation threshold in adaptation to darkness was
1.0 x 10 5

Example 6 Tablet candies having visual function improving effects

Tablet candies containing a large quantity of black currant anthocyanin (tablet, 1
package consisting of 9 grains, 15 g) were produced. The tablet candies were produced
by tableting powders, the powders comprising a large quantity of black currant
anthocyanin according to Example 1 (black currant anthocyanin content of 5.1% by
weight) as described below.  The tablet candies were very good in quality maintaining

flavor derived from black currant.

Powdered sugar 84.9% by weight
Citric acid 3.5% by weight
Spice 3.0% by weight
Emulsifier 2.0% by weight

Powders obtaineﬁ inEx. 1 6.6% by weight
(black currant anthocyanin content of 5.1% by weight)

Instead of the juice according to Examples 3 and 4, two packages of the tablet
candies (30 g) were ingested to perform the tests described in Examples 3 and 4 on each
subject respectively. In this test, 51.4 mg of anthocyanidin and 100.98 mg of black
currant anthocyanin were calculated to be ingested.

As a result, refraction value was improved by -0.41D from -0.61D to -0.20D.

41



| ux. The subject had a threshold of 2.0 x 105 | ux w thout ingestion, and
thus, inproving effects were seen in both tests. Wth the black currant
ant hocyani n incorporated into chewing gum the effects of black currant
ant hocyanin of inproving visual function can be seen. Exanple 8 Functi onal
drinks having visual function inproving effects 42 Drinks containing a

| arge quantity of black currant anthocyanin (100 mM per bottle) were
produced by incorporating the black currant anthocyanin concentrate (bl ack
currant antTieaiestiold 6D Batk afaptiddthteshold igidaptation tedadamsswas 6.8 al 10§
matters) according to Exanple 1 as descrl bed bel ow. The drinks were very
good in qualkt yl‘hambjwtaILadlartlgreﬁhoki/@ﬁl3mé9l inxcwithayhingestion, and thisnimprovins ¢ ed

sugar 16.0% by weight Ctric aC|d07 ht Spice 0.2% i, ght
Concent r at eef@gtsaymgpepm@ght%mg Cgé}’é %P%)@Pmcla?%?ﬁmé nin

el ght 1 nstaiet e B pBo hiE E%ﬁfboayﬁmﬁégl%%g‘%ébﬁﬁ%)f&m%%@? e of The

drink (100 was ingested to performthe tests described in Exanples 3
and 4 on one Subject respectively. In this test, 12 ng of anthocyanidin
and 25 ng of bl aljﬂz@w PChewinf phas Nk wel Ancabritimeveshenbetfezts ngest ed.  As
a result, the refraction val ug was |npg;'v(;ved by -0. fg‘%from 0.93D to
-0.81D. The t hr aXewling gifms doataifimga h@pluanutmnfbhcb@mhﬂaﬂthpm(%igmh to
darkness was 1.0 x_ 10 [lux, The sub ect h(? a threshold of 1 x 10'5 | ux
wi t hout i ngiski kpackagesopHSng of fs P@Q? WEre Peg “@EQEYW@?‘W?QB%P?‘H&%& h tests.

\(;\:t BI EEE Elu%%lt:ﬁlﬁ’u” %c@%ﬁ%ﬁ%gﬁprﬁgﬁ#%almgung&%n cany %ﬁﬁsgfe;ects

Exanpl e 9 -8103'?%3;; m%&a’%ﬂﬂl ‘b ERah 1%%@&1&&%&@&1@%@&1 ?é be@s s

Gel ati nous drinks con e quan Ity of black currant anthocyanin
(100 m pmMEWi@gmrwv@goamn@m@mmmmgﬂ@ommm fronrtilaikni ng a

| arge quantity of black currant anthocyanin (black currant anthocyanin
content of &uidndo by wei ght)

Sugar 70.5% by weight
Gum base 20.0% by weight
Spice 3.0% by weight
Citric acid : 1.5% by weight

Powders obtained in Ex. 1 5.0% by weight
(black currant anthocyanin content of 5.1% by weight)
Instead of the juice according to Examples 3 and 4, one package of chewing gum
(21 g) was ingested to perform the tests described in Examples 3 and 4 on each subject
respectively. In this test, 27.3 mg of anthocyanidin and 53.6 mg of black currant
anthocyanin were calculated to be ingested.
As a result, refraction value was improved by -0.20D from -1.48D to -1.28D.
The threshold of the Dark adaptation threshold in adaptation to darkness was 1.0 x 10°
lux. The subject had a threshold of 2.0 x 10 Jux without ingestion, and thus, improving
effects were seen in both tests.  With the black currant anthocyanin incorporated into
chewing gum, the effects of black currant anthocyanin of improving visual function can
be seen.

Example 8 Punctional drinks having visual function improving effects
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according to Exanple 1 as described bel ow. The gel ati nous drinks were very
good in quality maintaining flavor derived fromblack currant. Inverted
sugar 16.0% by weight Citric acid 0.7% by wei ght Spice 0.2% by wei ght 43
CGelling agent 0.2% by wei ght Powders obtained in Ex. 1 2.0% by wei ght

Wat er 80. 9% by wei ght Instead of the juice according to Exanples 3 and 4, a
bottle of the gelatinous drink (100 g) was ingested to performthe tests
described in Exanples 3 and 4 on each subject respectively. In this test,
51 ng of ant hocy Dintt borsiding A3arg® qudntibl efblackenrranttanthaoyanirc(160im peer e
calculated to be ingested. As a result, the refraction value was inproved
by -0.23D fhottte) werefirbduced by intdiporatifig ¢het lacksiuohnt anthocyeamirDegnicenttiégptblack on
threshold in adaptation to darkness was 5.5 x 10$% _lux, The subject had a

t hreshol d crrmgnianhosyanin samienhpt td% by waghtondhe bagisof solimatters) aGearAiBs 15 f ect s

ol at 1 nous Thep b GreSaelbtide” o ARG AR A a N eORTHR Rl RREHARLE RS,

vi sual func.is . Exanpl e 10 Hard candi es havi ng vi sual
function i ﬁ%bggqﬁgﬁe%}%gg?@%rd candies containing a | arge quantity of

bl ack currantipieiqggapni n (3 g per candy, ongép%ciag@eighonsi sting of 5
candi es) were produced. The powders containing a l|arge quantity of black
currant ant h@iyienaciki accordi ng to Exanple 2 wefd% bizweight ated as fol | ows.
The production process is as follows. At first, 7,sucro,s and t he powder
(bl ack curr &ic€ant hocyani n content of 25.0% 932 ‘Z/\BY&ﬁkgfe;t according to

Exanple 2 are, added to. .wate ol | owed by t hgr, h_mxing to prepare a

sol ution. Th °§‘8°?q§"que taﬂ%\fﬁ%gﬁ 1I)oi | ed by hea@ﬁ%gyxgigg{r the solution is

boil ed, a st ' : D | d to 145
g&g&c}? ﬁg@%&%ﬁ&xﬁéﬁ? b£6.2% bi\ReiPhroh#hEbdst of kORI mBEES

to 150Cto b n the total “anpunt is reduced to 100 in terns
of proportiomvgemitially 150.7) as a result of wate828%apoweighton, and then

Instead of the juice according to Examples 3 and 4, a bottle of the drink (100 g)
was ingested to perform the tests described in Examples 3 and 4 on one subject
respectively. In this test, 12 mg of anthocyanidin and 25 mg of black currant
anthocyanin were calculated to be ingested.

As a result, the refraction value was improved by -0.12D from -0.93D to -0.81D.
The threshold of the Dark adaptation threshold in adaptation to darkness was 1.0 x 10%
Iux. The subject had a threshold of 1.5 x 10 lux without ingestion, and thus, improving
effects were seen in both tests. With the black currant anthocyanin incorporated into
drinks, the effects of black currant anthocyanin of improving visual function can be seen.

Example 9 Gelatinous drinks having visual function improving effects

Gelatinous drinks containing a large quantity of black currant anthocyanin (100
ml per bottle) were produced by incorporating powder containing a large quantity of
black currant anthocyanin (black currant anthocyanin content of 5.1% by weight)
according to Example 1 as described below. The gelatinous drinks were very good in

quality maintaining flavor derived from black currant.

Inverted sugar 16.0% by weight
Citric acid 0.7% by weight
Spice 0.2% by weight

43



heating is stopped. An acidulant is added thereto, followed by stirring.
The stirred mxture is then poured into a nold to be cooled in that state.
Due to water evaporation, the conposition of the hard candies is as

foll ows. The hard candies were very good in quality, maintaining flavor
derived from bl ack currant. Before boiled down (by weight) After boiled
down 44 Sucrose 65.0 About 65% by weight Starch syrup 42.0 About 31.3 %
by weight Citric acid 0.7 About 0.7% by weight Powder obtained inn Ex. 2

3.0 About 3%Runeigeitt (bl ack currant ant hocy®% by eefghent of 25.0% by
wei ght) Water 40.0 About 0% by weight Instead of the juice according to
Exanpl es 3 aPdwdersabpielagBx.df the hard candi @0% by®eight was i ngested to
performthe tests described in Exanples 3 and 4 on each_subj ect
respectivel yWater this test, 57.4 ng of ant hocPad&Phweight 113 ng of bl ack

currant ant hocyanin re .cal cul at.ed to be.ingested resul.t . the
refraction val ue%ﬁ?‘di ed%aa?ﬁ?f‘ilag.%’s%af%%%éaﬁsbb?‘@% tfh’zafgf)télm%e

t hreshol d of . ' r | ' t S was
| esol 3Ol 0B Supled BRGNS ek narTabinld S dniasyS

I ngestion, %Bﬁc“&kb%ct_i*éﬁ?r%ﬂﬁgtest?ﬁﬁx@to?amﬁé@aﬁiﬂﬁ!hﬂdrlm%gbﬂﬂ&ﬂ&uuﬂﬂh bl ack
currant anthocyani'n incorporated into hard "candies, the effects of black

currant antiiieycsmin wefe daloplaceditabe inigssted. f unction can be seen. Exanple 11
Ant hocyani n-enri ched jans having visual function i %r oving  effects Jans

cont ai ni ng a | ar gss apesult, theyrefsgction yalke wiap Haproved RO irom ¢ 1401 gy 17k 4 )
d d..P t.ai ni | . .t | ack ts
At hooyant risEaRoL ot e S sehbfed SrholE snp bty « i bl 550
di t.Q. EX . | | tad ' b, ti
s or | ol Duelxpor TEg ekt R sShreliRiPERN0 30T BSIRRE fgaiont s, Eifrobing ! | N0
wat er evapodtfdcRtvert ben ivbath 13D UMWthVilsckr caftaadthotyah@Dincsrpotatdiintoof  a

proportion (initially 119.1). The janms were very good in quality,

mai nt ai ni nggelatinous drinks, the effects of black currant anthocyanin for improving visual function
can be seen.

~ Example 10 Hard candies having visual function improving effects

Hard candies containing a large quantity of black currant anthocyanin (3 g per
candy, one package consisting of 5 candies) were produced. The powders containing a
large quantity of black currant anthocyanin according to Example 2 were incorporated as
follows.

The production process is as follows. At first, sucrose and the powder (black
currant anthocyanin content of 25.0% by weight) according to Example 2 are added to
water, followed by thorough mixing to prepare a solution. The solution is then boiled by
heating. After the solution is boiled, a starch syrup is added thereto. The mixture is
then heated to 145 to 150°C to be boiled down. When the total amount is reduced to
100 in terms of proportion (initially 150.7) as a result of water evaporation, and then
heating is stopped. An acidulant is added thereto, followed by stirring. The stirred
mixture is then poured into a mold to be cooled in that state. Due to water evaporation,
the composition of the hard candies is as follows. The hard candies were very good in

quality, maintaining flavor derived from black currant.

Before boiled down (by weight) After boiled down
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flavor derived fromblack currant. As incorporated (by weight) As product
Frozen bl ack currant fruit 40.0 30.9 % by weight G anul ated sugar 50.0
50. 0% by wei ght Powdered sugar 5.5 5.5% by wei ght 45 Pectin 0.3 0.3% by
wei ght Powder obtained in Ex. 1 13.3 13.3% by weight (black currant

ant hocyanin content of 5.1 % by weight) Water 10.0 0.0% by wei ght |Instead
of the juice according to Exanples 3 and 4, 15 g of the jans were ingested
to performthe tests described in Exanples 3 and 4 on each subject
respectivelgperosfs a result of the gg@l ysis, 55 ng oAbeumi@sdclywweighn and 108
mg of black currant anthocyanin were calculated to be ingested. As a
result, theStrehspapi on val ue was 420 oved by - 0. 82DAbeutial.3% bp@eight - 3. 70D.
The threshold of the Dark adaptation threshold in adaptation to, darkness
was 1.3 x ICitdcadidix. The subject H4d a threshold ofAb.'@Q("%@YI i t hout

4
I ngestion, and thus, | oying effects were seen in. bot ests., Wth black
curr ant antmﬁli’tﬁmf’%gé’béat ed i:{ﬁj ams, the effegpgmo%%hyg(ﬁghﬁurrant
ant hocyani fol ' i . seen. Exam nation 12
Functi onal fﬁ"%&gs%%“ﬁ‘g“ %ggﬁtﬁt#?toﬁmgl ving ef fects The bl ack

currant ant{ggeyanin juice [preparegpdromthe bl ack avoit@% by seighecyani n
concentrate (black currant anthocyanin content of 6.4% by weight on the

basi s of solid nahéteadsf thegoine décoglihgtomEamples 3kind 4s @ padkagdofthephard 8andies
enployed as a test material in this exanple. As an amount of anthocyanin,

78. 4 ny of (3P &2 wasingeser to parfernnithe sestsdesenbed incExapanies Hand 4en eachslbieftenent
before ingestion, five healt adul t | es,..fr romnar I cul di sease
01 Tee 1 ratReaRie R MRS R 4 et splonriRics i 3Rt i G t
gﬂch rgg a%ﬁﬁ%%ﬁiﬁ&%l%ﬁfa%%ﬁéﬁ%gg%fm a, \/\jlef?g1 subjected to cgln})g(r:]teino?l of
pl~o n

heparin (1 heparin based m of blood). . This fresh whole
bl ood obt ai ned byad HRslgkHeqstrAdtion @hlub aRsINroVEEbYRQ 53D rém tR78D to -4.25D.

The threshold of the Dark adaptation threshold in adaptation to darkness was 1.5 x 10°

lux. The subject had a threshold of 1.8 x 10”® lux without ingestion, and thus, improving
effects were seen in both tests, 'With black currant anthocyanin incorporated into hard
candies, the effects of black currant anthocyanin of improving visual function can be
seen.

Example 11 Anthocyanin-enriched jams having visual function improving
effects _

Jams containing a large quantity of black currant anthocyanin (15 g per meal)
were produced. Powders containing a large quantity of black currant anthocyanin (black
currant anthocyanin content of 5.1% by weight) according to Example 1 were
incorporated as described below.  The starting material was boiled to a pulp in a kettle,
thereby producing jams. As water evaporated, the total amount was reduced to 100 in
terms of a proportion (initjally 119.1). The jams were very good in quality, maintaining

flavor derived from black currant.

As incorporated (by weight) As product
Frozen black currant fruit 40.0 30.9% by weight
Granulated sugar 50.0 50.0% by weight
Powdered sugar 55 5.5% by weight
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m cro channel array (wdth 7 pm height 30 pm depth 4.5 pm and 8736
channels, Bloody 6-7, Hitachi Haramachi Electronics Co., Ltd.,) at a water
colum difference of 20 cmusing MZC-FAN (Santuri Ki ko). The tinme necessary
for 100 pl to pass through was determ ned. For whol e bl ood sanpl es
exceedi ng 360 sec, the neasurenent was stopped and described as over 360
sec. The determ ned whole blood transit time was converted 46 into the case
where the transit tine for the saline was 12 sec by using the transit tine
for 100 pl Pedtinsal i ne nmeasured i m@gdi ately before adk3f% dymeigho t he
following formula: (blood transit tinme) x 12 sec/(saline transit tine).

| mredi at el bewﬂmtﬂmﬁdonlExol | ecti oh3-3bl ood pressur e 133% hewsightd t hree
times wusin a i tal automatlc Iof ress re gauze (HEM 705CP, Onron
Corp.). The 6%‘36‘ Of YA GORfHY ‘Pfi %% )sure (systolic phase) and the

average of the mnimal blood pres e (di astol I C Phde det er m ned.
Same neasur eifenit was repeated 4 hrfgpte |ngest|on ;é ﬁ%%&uremnt after

| ngest i on. Resul  RsREd orhg i iEl g TERk Sl U6 15 oyl 1A P of

whol e blood (unit: sec ore 1 ngestio ter ingestion
1 >600 80. Singestedtd ptifoln the téts desdbed in Bxdifiplds Fdndd orbeadB subjédt rékpectivelye 10

Change in bl ood pressure between before ingestion and after ingestion

(maxi mal / mi ASMequltu)ﬁthe anailm@)SS&g)queanthOB&nm@emﬁ t08 mgefbladncusrant aft er
i ngestion 32/ 87 124/ 80 144/ 95 137/93 3 132/88 126/81 4 118/83
113/79 5 1 QCY2RIB JYeBY) culatedtobemgested

As aresult, the refraction value was improved by -0.82D from -4.52D to -3.70D.
The threshold of the Dark adaptation threshold in adaptation to darkness was 1.3 x 107

lux. The subject had a threshold of 2.0 x 107 lux without ingestion, and thus, improving
effects were seen in both tests. 'With black currant anthocyanin incorporated in jars, the
effects of black currant anthocyanin of improving visual function can be seen.

Examination 12 Functional drinks having blood fluidity improving effects

The black currant anthocyanin juice [prepared from the black currant
anthocyanin concentrate (black currant anthocyanin content of 6.4% by weight on the
basis of solid matters) according to Example 1] used in Example 3 was employed as a test
material in this example. As an amount of anthocyanin, 78.4 mg of black currant
anthocyanin was incorporated.

As a measurement before ingestion, five healthy adult males, free from particular
discase and free from the application of drugs which may affect blood components such
as an agent for hypercholesterolemia, were subjected to collection of heparin (105 ul of
heparin based on 2 ml of blood).

This fresh whole blood obtained by the collection of heparin was poured into a
micro channe] array (width 7 um, height 30 pm, depth 4.5 um, and 8736 channels,
Bloody 6-7, Hitachi Haramachi Electronics Co., Ltd.,) at a water column difference of 20
cm using MC-FAN (Santuri Kiko). The time necessary for 100 pl to pass through was
determined. For whole blood samples exceeding 360 sec, the measurement was stopped

and described as over 360 sec. The determined whole blood transit time was converted
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47 As is apparent fromthese results, the ingestion of black currant

ant hocyanin inproves blood fluidity, thereby | owering both the naxi mal

bl ood pressure and the mninmal blood pressure. Exanple 13 Test on
stability of drinks As Experinment 1, 1.25 g of conpositions containing a
| arge quantity of anthocyanin (anthocyanin concentration of 6.4% by

wei ght) according to Exanple 1 and Experinent 1, 1.385 g of citric acid
(Wako Pure Chem cal Industries, Ltd.), 0.462 g of <citric acid 3Na2H20
(Wako Pure @hetheaate windeithetdansit tithé for the salige Whs 12 @t by asikg teacmsit Smgdor 42
(Kat o Kagaku) were dissolved in water. I N NaOH sol ution was added thereto
to adj ust t G0 pHofsalincemeasud dmmediatelyhefitre acawoding tetbe followpg formulz00 g wit h
the addition_ of water. As Experinment 2,032 g of conpositions containing a

| ar gﬁ quantmgo%ﬁransﬁﬁm?béylaﬁ?%(s%ﬂ%&/@ﬁ% concentration of 25. 0(%])c by
aci 4 E)N?‘Z‘ﬁ(z:%r ong ErateRiY bt biocchigein oS! b T@#ﬁ&%ﬁ%@ e e, riﬁl
NaCe 501 1| QBRI e (HRSE ORI ok ) O e (012

anmount was bro ter control

NaCH sol uti ﬁ%r&@%f@ikiﬁﬁklﬁamdomeékﬁre‘(@sﬂ)]ﬁfphﬁgeyhﬁd thel bee@age U il Minimal
purification (anthocyanin concentration of 0.7% by weight) according to
Exanple 1, bﬁoﬁprﬂsma(dlmdmphaﬂehwadeemw.al ue to 3.0. The total anount
was brought to 100 g wth the addition water. These three types of
drinks were pr oduééalem&swaﬁrswaaffepswedﬂgv a@erm%owtaems@smmf aitar

cont ai ner. rg lgg E@h in the drinks was then neasured and

i ndi cat ed b?’ ¥e as shown in the following table. In
each test group, the ant hocyanl n content at the initiation of the test is
equi val ent to one another. Table 11 Anthocyanin enployed Rate of remain

Experi nent 1 Conposi t iTuble® Tianeit fiiag Ford00 {:0f whsle Blodi Nghit: Seckx. 1 20. 6% 48

.l

Subject No. Before ingestion | 4 hr after ingestion
1 >600 80.5
2 >600 45.6
3 42.1 39.7
4 86.7 414
5 42.7 384

Table 10 Change in blood pressure between before ingestion and after ingestion
(maximal/minimal, unit: mmHg)

Subject No. Before ingestion | 4 hr after ingestion
1 132/87 124/80
2 144/95 137/93
3 132/88 126/81
4 118/83 113/79
5 109/77 104/64
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Experiment 2 Conposition with a high content according to Ex. 2 24.5%
Control Black currant juice before purification 1.0%As is apparent from
the test, conpositions containing a |large quantity of anthocyanin
according to Exanples 1 and 2 have better stability conpared to
conventional black currant juice before purification. Al publications,
patents, and patent applications cited in the present specification as
such are incorporated herein as references. Industrial applicability

Conventional bl acks appasit fom thesyrasults, the figestioniof black evreantahthoeyahiac k
currant anthocyanin content, strong acidity, and poor stability, and thus,

are not suiitphives bivod fuidity, thereby lowefinglbisth fhredmakinakdoodpressuesrandit
production process of the present invention provides black currant
ant hocyani meigspaldleadpgess@aposi ti ons for food which have a high bl ack

currant ant hocyanin cqn t. ade t Ldity, and stability, and thus can
be added to foo%—%ﬁ%f&ﬁi@’?%%&w&r%vi ded are functional foods and
drinks incorporatj rvﬁr)gs ' ﬂogﬁ | 3 alé gkg(ipﬁj] £S in

| mprovi ng visual Jf\g%é{’%}g%e,n?g’f ec%éfﬂ%%ll np?g%/?)ﬁléﬁﬂ%?%g f wgi ty, and

ef f ects i n gdntieydni (aaibeeyhni @nedhiration'sf 4% byWeldhitjldotdrding(td Exdplelland d E N

S CLAIMS: 1. A black currant anthocyani n-containing conposition for food
wher ei n t h&xpermentst, i385 gob oirid xid(WakodPu#s Chapicalindistriesplidf)e0.462 g o6 t o 25%
by wei ght of black currant anthocyanin, on the basis of solid matters. 2.
The bl ack ifricasid 3Nu2bey(Nake Perschamiral dodustissditd).and 168 of ssemesizedr ding t o
claim1 wherein,t Ition. c r.ises 5 9 I .aht | ack
currant antEYC¢ ﬁw%ﬁew%&%o?{g% 128‘13?"'& ngtgll\ééﬁ P%uﬁléﬁkygﬂt?fi g%:q(&lg%}(fant
ant hooyant n; GaAkAhY| 8] Y 5900 8 wiftl B BdtsH 2
wher ei n thgp acﬁhégtgggﬁtgm;%téhocyaﬁfag&lnéﬁgrqvéggﬁggmt}y purgi“?yi ng and

concentr at igfagvddrack currant juice with a charged reverse osnosis nenbrane.
4. The bl ack currant anthocyani n-containi ng conposition for food according

to As Bxperiment 2, 0.32 g of compositions containing a large quantity of
anthocyanin (anthocyanin concentration of 25.0% by weight) according to Example 2,
1.385 g of citric acid, 0462 g of citric acid 3Na-2H;0, and 16 g of isomerized sugar 42
were dissolved in water. 1N NaOH solution was added thereto to adjust the pH value to
3.0. The total amount was brought to 100 g with the addition of water.

As a control, 1N NaOH solution was added based on 11.43 g of fruit juice
before purification (anthocyanin concentration of 0.7% by weight) according to Example
1, Experiment 1 to adjust the pH value to 3.0.  The total amount was brought to 100 g
with the addition of water.

These three types of drinks were produced and stored at 37°C for 2 weeks in a
transparent container. The anthocyanin content in the drinks was then measured and
indicated by the rate of persistence as shown in the following table. In each test group,

the anthocyanin content at the initiation of the test is equivalent to one another.

Table 11
. Rate of
Anthocyanin employed remain
Experiment 1 | Composition with a high content according to Ex. 1 20.6%
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any one of clainms 1 to 3 wherein the black currant anthocyanin conprises
del phinidin wth del phinidin content being 0.5 to 12.5 % by wei ght,
preferably 2.5 to 12.5 % by weight, on the basis of solid matters. 5. The
bl ack currant anthocyani n-contai ni ng conposition for food according to
claim4 wherein the del phinidin content is 2.5 to 12. 5% by wei ght on the
basis of solid matters. 6. The black currant anthocyani n-contai ni ng
conposi ti op—for—food-according-to—any onreof clains—1-to-3-whereln-t
bl ack curr aBkpeginden0Z y aCompositign witke s highebplehidcdordingtoExL2 i nosi fe 24.3% t he
del phi ni di p—3—6o—rut+npsi-de—content—berngo0-—4—to—10% by —weirght—preferpbly
2 to 10% byCoemiagyht , onBldck clraanit jnicef befark purifieatiper s. 7. The bl apk t0f ant
ant hocyani m=tontarm g conposi tions for—food—accordimygto a6 —wher ei n
t he del phinidin-3-o0-rutinoside content is 2 to 10% by wei ght on the basis
of solid matters. 8. A procgss for produci.ng black currant .

ant hocyani n- cont affiiHpP fhedfst, comppos 8’%&%@&% ﬁi%"‘a@fm@mqfant j ui ce,
as a starti i Ny LI : i char ged

ever se. osri EShihRorabe g Wil 11 A3 LA KA colighitalo TR AT

ant hocyani neduQBktRinal Btk coffaRShibs B¢Tore paffidakioh, 1 111 11 111111 11 1 1 i 1! |
~ L1l for food according to claim8 wherein the charged reverse

osnosi s nenbr ane iAdl publications, ipatehty, ant pagetchpphvatiosecitedin diepresentor ane. 10. The
process for producing a_black currant anthocyani n-containing conposition
for food acWéfificaipntas seshargingorppratedihgreimes rategpRcesyel y char ged reverse
osnosi s nenbrane has salt retention rate of 5 to 20%in the case of NaCl.
11. A process for producing a black currant anthocyani n-cont ai ni ng
conposi ti ong, 4f 9k ein black currant juice, as a starting material,

. . a . .
is purifie ed with a charged reverse osnosis nmenbrane and

an i on-exchange r eshventidzhl bihbE citf-me &RBodyaiiin ROMPHGHE haves loveblasiodirrant .
ant hocyani n-contai ning conpositions for food according to claim 11l wherein
t he i on- excinshagyanin sonent,sstrang ac¢idityy and poor stability, and thus, are not suitable as

D=

additives for foods and drinks. However, the production process of the present invention
provides black currant anthocyanin-containing compositions for food which have a high
black currant anthocyanin content, adequate acidity, and stability, and thus can be added
to foods and drinks. Further provided are functional foods and drinks incorporating the
composition therein and having effects in improving visual function, effects in improving

blood fluidity, and effects in lowering blood pressure.
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acid cation-exchange resin. 13. A functional food or drink which conprises
the conposition for food according to any one of clains 1 to 7. 14. The
functional food or dri nk accor di ng to claim 13 wherein the food or drink

I s candy, chewi ng gum jurce;—ehocol ate, tabl et, gel ati nous food, or jam
15. The conposi ﬁm cording to any one of clains 1 to 7 and the
functi onal foodl mﬂgﬂ.amrng to claim 13 or 14 which have an effect
for inmproving vi‘sufal fufctson 16. The conpositions for food or functional
food or drink according to claim15 cHyams:n the effect for inproving
visual function are an effect of alleviating asthenopia, an effect of

recovering |l owered visual acuity, an effect of alleviating nmyopia, an
effect of recoveri ng1 | owered refracting power of crystalline |ens, an

ef fect of inprovilad agh&maﬁmhwwwmswmmnefet fiogd wheret theg
adaptation to darkness, .an eff I unctl

ef fect of PP WL%C?IHW%II ‘foog%lb?' w ‘B%ytf(%?'g% {’ é’é@g?cgl ng to
any one of ﬁli'%h in’ off bt‘aps food or drink accordl ng to
claim13 or %F%ﬁ&a&ave an { or [ rri)r oving blood fluidity and/or an
effect for | oweronghdbrEE citf:/$ ahthScyahih-containing composition for food according to

claim 1 wherein the composition comprises 5 to 25% by weight of the black currant
anthocyanin on the basis of solid matters.

3. The black currant anthocyanin-containing composition for food according to
claim 1 or 2 wherein the black currant anthocyanin is prepared by purifying and
concentrating black currant juice with a charged reverse osmosis membrane.

4. The black currant anthocyanin-containing composition for food according to
any one of claims 1 to 3 wherein the black currant anthocyanin comprises delphinidin
with delphinidin content being 0.5 to 12.5% by weight, preferably 2.5 to 12.5% by weight,
on the basis of solid matters.

5. The black currant anthocyanin-containing composition for food according to
claim 4 wherein the delphinidin content is 2.5 to 12.5% by weight on the basis of solid
matters.

6. The black currant anthocyanin-containing composition for food according to
any one of claims 1 to 3 wherein the black currant anthocyanin comprises
delphinidin-3-o-rutinoside with the delphinidin-3-o-rutinoside content being 0.4 to 10%
by weight, preferably 2 to 10% by weight, on the basis of solid matters.

7. The black currant anthocyanin-containing compositions for food according to
claim 6 wherein the delphinidin-3-o-rutinoside content is 2 to 10% by weight on the basis
of solid matters.

8. A process for producing black currant anthocyanin-containing compositions
for food wherein black currant juice, as a starting material, is purified and concentrated
with a charged reverse osmosis membrane.

9. The process for producing black currant anthocyanin-containing compositions
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for food according to claim 8 wherein the charged reverse osmosis membrane is a
negatively charged reverse osmosis membrane.

10. The process for producing a black currant anthocyanin-containing
composition for food according to claim 9 wherein the negatively charged reverse
0smosis membrane has salt retention rate of 5 to 20% in the case of NaClL

11. A process for producing a black currant anthocyanin-containing composition
for food wherein black currant juice, as a starting material, is purified and concentrated
with a charged reverse osmosis membrane and an ion-exchange resin.

12. The process for producing black currant anthocyanin-containing
compositions for food according to claim 11 wherein the ion-exchange resin is a strong
acid cation-exchange resin.

13. A functional food or drink which comprises the composition for food
according to any one of claims 1 to 7.

14. The functional food or drink according to claim 13 wherein the food or drink
is candy, chewing gum, juice, chocolate, tablet, gelatinons food, or jam.

15. The composition for foods according to any one of claims 1 to 7 and the
functional food or drink according to claim 13 or 14 which have an effect for improving
visual function.

16. The compositions for food or functional food or drink according to claim 15
wherein the effect for improving visual function are an effect of alleviating asthenopia, an
effect of recovering lowered visual acuity, an effect of alleviating myopia, an effect of
recovering lowered refracting power of crystalline lens, an effect of improving visual
acuity in darkness, an effect of improving adaptation to darkness, an effect of improving
retinal function, or an effect of improving retinal rod.

17. The compositions for food according to any one of claims 1 to 7 and the
functional food or drink according to claim 13 or 14 which have an effect for improving

blood fluidity and/or an effect for lowering blood pressure.

51



