DESCRIPTION POLYPHOSPHORIC ACID COMPOSITION CONTAINING POLYPHOSPHORIC
ACID EXTRACTED FROM YEAST CELL, SALT OF POLYPHOSPHORIC ACID OR SOLVATE OF
POLYPHOSPHORIC ACID, AND METHOD FOR PRODUCING THE SAME Technical Field [0001]
The present invention relates to a polyphosphoric acid composition containing polyphosphoric acid
extracted from yeast, salts of the polyphosphoric acid or solvates of the polyphosphoric acid and a
method for producing the same. Background Art [0002] Polyphosphoric acid is known to be easily

chemically synthesized by polymerizing phob%&flﬁifoﬁolyphosphoric acid is for example used for
cosmetic material, hair tonics, mouthwashes, food additives, medical supplies and medical
formulations. IrrgenemaDsRIORIS PITI OCGOM PO Sro eTOYTANRIMIGAIPSYNREOSPREIRODS such as a
method in whichg&gs horic acid is heated and a method in which phosphorus pentoxide is added to

and dissolved ift TdrR Gt (PRRM Y Re kBl FH8d3PF POLYRHRISRIPRItA¢dRed
pO'VPhOSPhO”‘b%%%@B ﬁ&ﬂ%ﬁ%ﬂ%t@%ﬁ%&i\%{&&fﬁ%‘éﬁ%ﬁ%ﬁ?ﬁ%@%ﬁ@ém

(Non-Patent Literature 1). Polyphosphoric acid further has an ability to promote tissue repair and is
capable of being used for external injuries, profE&AMEhealing of burns and external injuries,
treatment of periodontal diseases, promotion of postoperative healing and the like (Patent Literature
2). Polyphosphoric acid is also known to have an action to promote angiogenesis (Patent Literature
3). Polyphosphiigiagittig durther known to show the effect of regulating intestinal function which
protects intestines from invasion of toxic substances and pathogenic bacteria by narrowing the
distance of infé8@hlal epithelium cells (Non-Patent Literature 2).

The present invention relates to a polyphosphoric acid composition containing
polyphosphoric acid extracted from yeast, salts of the polyphosphoric acid or solvates of
the polyphosphoric acid and a method for producing the same.

Background Art
[0002]

Polyphosphoric acid is known to be easily chemically synthesized by
polymerizing phosphoric acid.  Polyphaosphoric acid is for example used for cosmetic
material, hair tonics, mouthwashes, food additives, medical supplies and medical
formulations. In general, polyphosphoric acid is produced by chemical synthesis
methods such as a method in which phosphoric acid is heated and a method in which
phosphorus pentoxide is added to and dissolved in phosphoric acid (Patent Literature 1).
[0003]

Chemically synthesized polyphosphoric acid is capable of stabilizing
intracellular proteins such as cell growth factors (Non-Patent Literature 1).
Polyphosphoric acid further has an ability to promote tissue repair and is capable of
being used for external injuries, promotion of healing of burns and external injuries,
treatment of periodontal diseases, promotion of postoperative healing and the like

(Patent Literature 2). Polyphaosphoric acid is also known to have an action to promote



[0004] There has, however, been a problem in that because chemically synthesized
polyphosphoric acid, salts of the polyphosphoric acid or solvates of the polyphosphoric acid have a
large molecular shape, a cell permeation ability is low and it is difficult to promote cell proliferation
when a small amount thereof is applied or administered. In addition, since cosmetic material, hair
tonics, mouthwashes and food products and food additives are applied to skin or used by an intraoral
intake or oral intake over a long period of time, natural ingredients tend to be preferred as

components. it [ tot | j I ' id but
polyphosphor%&jéﬁégtﬁ{gﬁtﬁg}]{fﬁ%é?%é) by%%%%ﬁ%ﬁ%%%ﬁﬁ&%%gﬁ @Igc%gésn%}fi%ﬁh&gterial, hair
tonics, mouth@ashesrdgadipgodtstihaddadcsddiimis prslestiiptesiaa sroitatiasidist Raient Literatures
[0005] Patent Literature 1: JP 2004-537490 W Patent Literature 2: JP 2007-54080 A Patent Literature
3: JP 2007-1699FNehI-pAkbeae fepsitiaLYorDE) WshlieAdisineaer dntreinal SR BN, J. Biol.

Chem. 278, Zglgiﬁ?&zgglé%q_q%}m?)éatent Literature 2: Segawa et al., PLoS ONE, 6, e23278 (2011)
Summary of Invention Technical Problém

[0004]

There has, however, been a problem in that because chemically synthesized
polyphosphoric acid, salts of the polyphosphoric acid or solvates of the polyphosphoric
acid have a large molecular shape, a cell permeation ability is low and it is difficult to
promote cell proliferation when a small amount thereof is applied or administered. In
addition, since cosmetic material, hair tonics, mouthwashes and food products and food
additives are applied to skin or used by an intraoral intake or oral intake over along
period of time, natural ingredients tend to be preferred as components. Therefore, it is
desired that not chemically synthesized polyphosphoric acid but polyphosphoric acid
naturally synthesized by microorganisms be used for ¢ cosmetic material, hair tonics,

mouthwashes, food products, food additives and supplements.
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[0007] An object of the present invention is to provide a polyphosphoric acid compaosition in which
an ability to promote cell proliferation, cell permeability and an ability to promote prolongation of cell
life are high and which further acts to promote hair elongation and maintain the growth phase of hair.
Another object is to provide a polyphosphoric acid composition showing the effect of regulating
intestinal function which protects intestines from invasion of toxic substances and pathogenic bacteria
by narrowing the distance of intestinal epithelium cells. Yet another object of the present invention is to
provide a pol horic aci mposition which is highly safe and contains naturally synthesized
pOthOSphOﬁ%%?@r Oé%lg]\/&ﬁg%\n object of the present invention is to provide a method for
producing a ppégphieaphasisteacid composition in which an ability to promote cell proliferation, cell
permeability and an ability to promote prolongation of cell life are high and which further acts to
promote hair [‘:‘?Qﬁaation and maintain the growth phase of hair. Solution to Problem [0009] As a

result of repeated i“tﬁ\%ﬁe&?%ﬂ&&&&ﬂﬁ%ﬂ?@ﬁﬁ%ﬂﬁ&%@%@&&ﬁ&m %Ixeentors could produce

a polyphosphoric acid composition containing polyphosphoric xtracted from yeast, salts of the
polyphosphoricrapadi tiors olwaihésh ah disl ipy tppinosplecat! ot f dhatiar yatbpeptebbiithendrasent invention.
[0010] A first aspect of the present invention relates to a polyphosphoric acid composition

containing pofIHY<PRENECR Y ARpestyah6rT {iade hidhapd W Ch SR adR iR 0% solvates of
the polyphospigrigagiioh RRAAL RBATRRYIS. AR HHESEHP PRl ONAGR B HBRR X B BRIRBCHC acid

extracted from yeast, salts of the polyphosphoric acid or solvates of the polyphosphoric acid has a
high cell permpeitjnosphiiig &tictbempasitontiwpoigphesiief midatiogptastion fsrapplied to the skin,
gums and scalp, the polyphosphori¢ acid composition effectively acts on cell. proliferation, prolongation
of col e hai ISR SMPHEA EAEERBPTR (R0 AR T A T P A% preferrd
em.bodlment ‘hfamﬁvfﬁéftﬁ@@%% BIerRiQRRNEHYRAUIADSaSl S Mﬁéﬂ%{&ﬁ%ﬁ- ﬁé‘ﬁﬂé%@’_eé}s'[ Is yeast
which has been used for food since long ago. The polyphosphoric acid composition containing
polyphosphoriavesitbngslie byl pinokshosheldicreid soivaesti on pdigbhdbightrissteiictan be efficiently
obtained by usin%igg%ginr%l;gﬁa%tthugh [ %%%ﬂ%ph%ric acid composition in which a cell
permeation aﬁﬂﬂy IS hlgH 2 BE Ontal eoc?ﬁfé%us ng bu%cdlr'lg yeast. Further, when the polyphosphoric
acid compositignpg} applied to the skin, gums and scalp, the polyphosphoric acid composition

effectively acts on cell proliferation, prolongation of cell life, hair elongation and maintenance of the
growth phase of hair JO@PErt of the present invention is to provide amethod for producing a

polyphosphoric acid composition in which an ability to promote cell proliferation, cell
permesbility and an ability to promote prolongation of cell life are high and which

further acts to promote hair elongation and maintain the growth phase of hair.

Solution to Problem
[0009]

As aresult of repeated intensive research to solve the above problem, the
present inventors could produce a polyphosphoric acid composition containing
polyphosphoric acid extracted from yeast, salts of the polyphosphoric acid or solvates of
the polyphosphoric acid, thereby completing the present invention.

[0010Q]
A first aspect of the present invention relates to a polyphosphoric acid

compoasition containing polyphaosphoric acid extracted from yeast, salts of the



As a preferred embodiment of the first aspect of the present invention, an extract further contains at
least one of cell components of yeast and protein hydrolysates. When a polyphosphoric acid
composition contains cell components and protein hydrolysates, the polyphosphoric acid composition
can contain nutrients derived from yeast. Because of this, the polyphosphoric acid composition has an
ability to promote cell proliferation, cell permeability and an ability to promote prolongation of cell life,
and further more effectively acts to promote hair elongation and maintain the growth phase of hair.

[0013] nbodi %H; i f pr i on,: tract further
contains at I:g%gl ﬁ%ﬂ@%ﬁ%ﬁ% mm%&gﬂ;g. %%oiép?&&éﬂ%’ric?jgg%%&ﬁﬁgﬁ%:cfﬁ(tains vitamins
and minerals cangdsitisrtieerahing psiyphtsheiit ecithparitiea fram yassbitysof premote cell proliferation,
cell permeability and an ability to promote rolon?ation of cell life, and further more effectively acts to

promote hair BRYRISEBPCHAEGHAhBRIMARe YibRae MHB%@WWQC&@&@]”W cel PgHRSHGTed

embodiment afie firs! aRgech b e BIFARBLINYERLAR BANBRASR LRSI, $UG R Polyphosphoric
acid or solvatesI I(I-)k?'po?yhp%os’phoric ac%@gntépneggr%%e totépmass ofi@@yghosp oric acid
composition igrBhmiasa} the pubyphegehdlcracidsiaruotitian Efieetivel ypatygpbrosphoric acid composition
contains an effective amount of polyphosgh_oric acid, salts of polyphosphoric acid or solvates of

polyphosphorEAiERiet AR BEAneaain Ficell LIt soia PR 28N Fee FF SRSV proliferation,

cell permeabigﬁésggfq,}aw_ty to promote prolongation of cell life, and further more effectively acts to
promote hair elongation and maintain the growth phase of hair. [0015] As a preferred
embodiment §PAMY first aspect of the present invention, the degree of polymerization of polyphosphoric
acid is 20 or more phosphate resjdues and 30 r[}ess hosphate residues. Polyphosphoric acid with
a degree of polymerigatctf%ﬂr 2 oﬁﬁ@}?ﬁ%@%ﬁﬁ %ﬁaﬂéé’faa?a S VSO ERRALR residues has
water-solubleyglrias iRasticssaag RSeas A WITEANIZsendasthekel @iy fgslors. By using
polyphosphoric acid with a degree of polymerization of 20 or more phosphate residues and 300 or less
phosphate redidriedyrhespbiyshusphompastiarmeaniaiaieg solvidesphope s, Biéealuse of that, the

polyphosphoriclacﬁ col skip a p S lls and activates the

mposition promotes the proliferation .of o
o oore: PSR e SRS IR AReR SRR SaRD Saineiny

polyphosphorigiagisLibaisgyzaabe wittha, f patgsiodbiharri ek icdpss tsnmeighAc ¢80P0 nm or less.
When polyphosphoric acid has a nanoparticle size, the polyphosphoric acid composition easily
permeates infRFSRASANPRIEEY) Thigk Janhepbtained by using budding yeast.  Further, when the

polyphosphoric acid composition is applied to the skin, gums and scalp, the
polyphosphoric acid composition effectively acts on cell proliferation, prolongation of
cell life, hair elongation and maintenance of the growth phase of hair.

[0012]

As apreferred embodiment of the first aspect of the present invention, an
extract further contains at least one of cell components of yeast and protein
hydrolysates. When a polyphaosphoric acid composition contains cell components and
protein hydrolysates, the polyphosphoric acid composition can contain nutrients derived
from yeast. Because of this, the polyphosphoric acid composition has an ability to
promote cell proliferation, cell permeability and an ability to promote prolongation of
cell life, and further more effectively acts to promote hair elongation and maintain the
growth phase of hair.

[0013]



As a preferred embodiment of the first aspect of the present invention, yeast is obtained by
co-culturing with a lactic acid bacterium. As shown by way of examples, when yeast is co-cultured with
a lactic acid bacterium, an ability to accumulate polyphosphoric acid is increased. Because of this,
when yeast is obtained by co-culturing with a lactic acid bacterium, the concentration of
polyphosphoric acid increases, and accordingly an excellent polyphosphoric acid composition can be
obtained. [0018] A second aspect of the present invention relates to cosmetic material. The
cosmetic material co%tggﬁqe?&r@% %{g&é%eerj]pg{%q%gn% %@%??P{(%)?M%\P ﬁ&o%phosphoric acid
composition extracted from yeast. By mixing an effective amount of a polyphospHhoric acid composition
with a cosmetgtpduthettertassticapromeiot viraThte srio presite CRllepolifeiaidorardigrolongation
of cell life. [0019] A third aspect of the present invention relates to hair tonics. The hair tonics
contain, as arf¥TRRSRNAGRES Y LR SRR AN GRS AR SPYS It omposition extracted

&
from yeast. By mixi fective. I [ ' Ifi ith a:hair tonic, the
hair tonic ope}F(gr:[ﬂeBsth(;{a [ﬁ%h%o%g%“aﬁl Ir elo ga‘tTiﬁg)Jtr?‘ é%% M@%ﬁ%@%ﬁ%ﬁ@é@ \ﬁgi%?érg;O] A
fourth aspect tofpiivenprepehodngsitoriohcetl ifes dal motkrwas b eff edthel natithopsineg echaitain, as an
effective ingredient, an effective amount of a polyphosphoric acid composition extracted from yeast. By
mixing an eff RPN BRI @mposition with a mouthwash, the mouthwash
effectively acr[@éq revent periodontal diseases by suppression of inflammation and regenerate
alveolar bones by the effect of promoting regeneration. [0021] An aspect different from the above

of the present inventidn agiafes ¢d dobddinmit ofshédodt adohitvefshsppgsienniemestorrintestinal drugs.
Polyphosphoric acid is known to show the effect of regulating intestipal function which protects
intestines o NISOIHA B S ALHOLE BT BULH CBAREE A BRI il aistance of
intestinal epitgiaeaghsnd lpAEHUS ot RERFHOYHOMRRGH e PSRN DG HRASWAR) fwariion can be

provided by utilizing a polyphosphoric acid composition produced by yeast as a food product, a food
additive or a sugpglemessbo[olesy Wharfithohaheeplairih eqtecamoritiemtonaskaa ffec vaethod for

producing a substance containing pol Féwo haric acid, salts of polyphpspharjc acid or solvates of
polyphosphor"iatr:ngtélng.oﬁﬁlogyl%ﬁ; ggrﬁ%%f)ﬁgégsé} s?gﬁf R 0383 %r?éﬁ) éﬁ ysé)gﬁgﬁgfss, a step of obtaining a
yeast broth, aosigpheéseiairiae, YeassippreipieirsadotensisRidaiRie shabifastepenansian, a step of
obtaining a yeast extract and a step of obtaining a polyphosphoric acid composition. The step of

obtaining an )Fé@lsftefﬁh% el m@”ﬂeélﬁiﬂbtaaﬁi@@"Ehtwgmﬂﬁﬁwgﬁaﬁﬂiﬁg‘?%é&@% under
temperature ‘?Bf%ﬂépﬁﬂ e"éf?&tu%&"% ?g}'ﬁri&f%&e all?%?oﬁgﬁ@tgﬁd%é H@W{ﬁ% ?%(/ﬁﬁzgh%{sgth Is a step of

obtaining a broth containing yeast con ng and accu Ing polyphosphoric acid by culturing the
yeast mass irpaHarpth containing phosphate. The step of obtaining yeast precipitates is a step of
obtaining precipitates by separating the yeast broth by centrifugation. The step of obtaining a yeast
suspension ii‘i@f&p of, by suspending yeast cells obtained as precipitates in a liquid, obtaining a

ion in which g . ;
suspension in whic t)ég rw?ﬁmﬁﬁ@%ﬁgép oﬁ%%%‘f?fﬁ%%“ exiragt is a step o

obtaining a yeast extract by extracting po odies by’ heat treatment of the

yeast suspendagnecidi paiignentzaindaiolipglgpbobpbbos phidris 20cal conepbesibate esisie afdby separating
the yeast extract by centrifugation into supernatant containing polyphosphoric acid and precipitates

containing a ARRRE ST _ F5dEusBtaiRNPEAISRIPHRGSIShERR AdR9res Wb IFHRR supernatant.
An objective pphpBOFRROHfsphate residues and 300 or less phosphate residues has water-soluble

characteristics and has an ability to stabilize and activate cell growth factors. By using
polyphosphoric acid with a degree of polymerization of 20 or more phosphate residues
and 300 or less phosphate residues, the polyphosphoric acid has water-soluble
properties. Because of that, the polyphosphoric acid composition promotes the
proliferation of skin and scalp cells and activates the cells.

[0016]



acid composition is produced in the above step. The culture step in the production method involved in
the present invention consists of one step and the culture time is drastically shortened. The obtained
polyphosphoric acid composition has an ability to promote cell proliferation, cell permeability and an
ability to promote prolongation of cell life, and further more effectively acts to promote hair elongation
and maintain the growth phase of hair. [0023] As a preferred embodiment of the fifth aspect of the
present invention, the step of obtaining a yeast extract is a step of obtaining the polyphosphoric acid
and protein hydrolys t rajure of [ 80C or less for 20
minutes or more andqi%%rﬁﬁ}ti@oéﬁ%ggﬁgé@t%inEﬁygﬁ)?%gﬁé%ég%%%ﬁﬁe y heat treatment at a
temperature gobfficsphdtexcit A8RGHppiassHargnetdsssithrreactadain tmeorkiaaddivam to
polyphosphoric acid, a polyphosphoric acid composition containing protein hyd(g%;ates has an ability

to promote celMpPbigetati¥iImh@hreRloni6Aeidd e AN AN Broisett B RIVAY 't cell life, and

further more %E%%M& %&ﬂ@ﬂéﬂ%&&ﬁ &Igggﬁtéﬂa gﬁ% 'g_]tain the growth phase of hair. [0024]
m the abo [

An aspect different fr ve of the present invention relates to polyphosphoric acid-containing
yeast and supptairients (food products, food additives and intestinal drugs) containing such
polyphosphoric acid-containing yeast. The polyphosphoric acid-containing yeast can be produced as

follows. As specific cOSRRETETHLERAAGPHLNB HEFLEHEE QHIGPEF JARIHABAYRER iSan be used. A
yeast broth coptgiRingpRd AfchRYHRAENG BERRRASRRLEGATCI ASRLIRSY R HUERGRE yeast mass in

a broth containing a lactic acid bacterium and phosphate. Next, yeast precipitates are obtained by
separating thavheagedst ativdrguttned fightid actitiaer ) ipaiigolios phahidibcid-aonaifdtey yeast containing

any of polyphosphoric acid, salts of polyphosphoric acid.or solvates of polyphosphoric acid is obtained
oy using the JEMRSTEOIEEED RGeS & DRt b BRI Beiording o the
present invend@fy the iR tran 28 P5ew Bad i Al XRD esRiAT& RABIGINPRSHARN D aich an ability to
promote cell proliferation, cell permeability and an ability to promote prolongation of cell life are high

and which furtheseasess aadmengidiadhasneinst enoppbinbasriierigiactt € aoeaH giteaseoef hair. The
polyphosphori%taalcrild composition of the present invention contains polyphosphoric acid naturally
synthesized in yeast bodies and there can be provided an excellent polyphosphoric acid composition
in terms of safgyg{0026] According to the present invention, a polyphosphoric acid composition

in which an ability to promote cell proliferation, cell permeability and an ability to promote prolongation
of cell life are high arfi SREREH aepeskeldbereserbinvrationireansdasereta mashialin theegrowth phase of

hair can be fuigrpiodcsd oIRPLESELNRNIRN Jfele SABASRIOHEAgpg products, food

additives, supp Inal drugs whic ntain an’effective amount of yeast containing
polyphosphonpigpithsphtich deigaismpakestinakeattedinonpyewtesphentifagbokrrgtiatingouniestinal
function, or extracts thereof as an effective ingredient. The production method of the present invention

is excellent inofe?'ﬁ@}fﬁh%m@”&tﬂ@%imﬂﬂ?WBW%W@Q%O% cRsoNHRFRSAIEON. Brief
Description OBPMQ%M%@ cell proliferation and prolongation of cell life.

[0019]

A third aspect of the present invention relates to hair tonics.  The hair tonics
contain, as an effective ingredient, an effective amount of a polyphosphoric acid
composition extracted from yeast. By mixing an effective amount of a polyphaosphoric
acid composition with a hair tonic, the hair tonic operates to promote hair elongation
and maintain the growth phase of hair.

[0020]
A fourth aspect of the present invention relates to mouthwashes. The

mouthwashes contain, as an effective ingredient, an effective amount of a



Fig. 1 shows the molecular weight distribution of polyphosphoric acid obtained from yeast by heat
extraction. Fig. 2 shows an electron micrograph of polyphosphoric acid particles extracted from
yeast. Fig. 3 shows an ability to promote fibroblast proliferation by a polyphosphoric acid
composition containing polyphosphoric acid extracted from yeast. Fig. 4 is photographs substitute
for drawings which show the formulation of formazan on artificial skin treated with polyphosphoric acid
extracted from yeast. Fig. 5 shows the effect of promoting hair elongation by polyphosphoric acid

extracted fro . Fi . ir follicles in.the e ' regression
phase and n;B é[?ﬁ%ﬁjsh%? %é#d go%é%g%{%%%i%ﬁ%%f m if%gl(l]rﬁ%éﬂ%g%@aega |o§#1%tphase of hair
by polyphospbbsipapiticstiacteditraompesigbrase dptiontof smivedimanisfb@PLtively A first aspect of
the present invention relates to a polyphosphoric acid composition containing polyphosphoric acid
extracted frorﬁ@%@s‘?f‘%’&ﬂ%%'W@@I&ﬁ?ﬁ%ﬁ@r%%ﬁ?@@“ﬁi@ﬁﬁﬁ@ FOHAHE¥BAS ic acid. The

polyphosphor} i ifj tajnj ric acid extracted from yeast, salts of the
S R G T

polyphosphoric acid or solvates of the polyp as a high cell permeation ability Further,
when the polypb2Hphoric acid composition is applied to the skin, gums and scalp, the polyphosphoric
acid composition effectively acts on cell proliferation]e 1tprolongati_on of cell life hair elongation and

maintenance of the groVFRh LR gmaiove of e REHTHALSHRINTELEHO 8%kid composition”
means a compogligd RN AINNIROLRHRRRANTS ARSAIER RPORYARRIAGRALH & Sohvates of

polyphosphoric acid. The polyphosphoric acid composition can be in the various shapes such as

liquid, condersewtidaighopotheleff eoh dfsetidlall hg: i preitjriabipictirio \abidhquotedsititestisgsistenably

water-soluble, since the compasition is with.agents_s ch as cosmﬁtic _materia#, hair tonics and
ol ﬁfi ﬁﬂﬁi :

mixe
mouthwashed YRS S ) BR ESHEHOARHE Do LRI QN RAHAG ASERES at least one of cell

components, i!PE%ﬁfH%\I%P@Y&%t%@!itamgﬂéfé@d’ﬁiﬁ&ﬂ@ﬁvﬁi@ﬂﬁ wi%mlv@u%p{@qﬁf@mg, salts of _
polyphosphoric acid or solvates of polyphosphoric acid. Substances contained in the polyphosphoric

acid composifigictape erotimpieddesthie Uithiaing epotyihespbaiis gt cenapasibnair edfeeethy ingredients can

be contained )t/gaegte%\ afood product, a food additive or a supplement.

[0022]

A fifth aspect of the present invention relates to a method for producing a
substance containing polyphosphoric acid, salts of polyphosphoric acid or solvates of
polyphosphoric acid.  This method comprises a step of obtaining an yeast mass, a step
of obtaining a yeast broth, a step of obtaining yeast precipitates, a step of obtaining a
yeast suspension, a step of obtaining a yeast extract and a step of obtaining a
polyphosphoric acid compasition.  The step of obtaining an yeast mass is a step of
obtaining an yeast mass by standing yeast cells under temperature conditions of 1°C or
more and 10°C or less. The step of obtaining a yeast broth is a step of obtaining a
broth containing yeast containing and accumulating polyphosphoric acid by culturing
the yeast mass in a broth containing phosphate. The step of obtaining yeast
precipitates is a step of obtaining precipitates by separating the yeast broth by
centrifugation. The step of obtaining a yeast suspension is a step of, by suspending
yeast cells obtained as precipitates in a liquid, obtaining a suspension in which yeast

cellsare suspended. The step of obtaining a yeast extract is a step of obtaining a yeast



[0030] Yeast is basically eukaryotic and unicellular microorganisms. Yeast has a cell wall on the
outermost layer and the cell wall has glucan and mannan which are polysaccharides as main
ingredients. A cell membrane is just under the cell wall and various receptors and transfer pumps exist
therein. Budding yeast is eukaryotes and has a nuclear membrane and a nucleus. Besides, budding
yeast has organelles such as cytoplasm, mitochondria and microtubule. In general, yeast can be
roughly classified into budding yeast and fission yeast. The yeast used in the present invention are not

particularly limited i o[;gé ¢ I%r‘q Q I e nd fission yeast
can be proper?fﬁl%g@ %ﬁ ﬁg%gﬁgﬁé %rﬁﬁ%@r%&%%%ﬁ@%h preéﬂg%l E’r%’ﬁr?%i&}?yeast is
budding yeasyeRsiddipensienst iTas figeof wbedriog thpdyplesepbiors etfio achsiose dang egep Eiyudding yeast
can decompose sugars in food into alcohol by fermenting the food. Yeast has been used for the

production of P¥SEPBFEHICREYFER 84156y SREHHUSRH ITHPEM B RS TAAE RRBEPEIN® ean paste since long

B e NolOpPipk oAl g DR, FR AT 5 1A g R lmercasti upast whicn
proliferate by%{p Ing. Prrleferre e@am es ofﬁﬁ%in yeast are Saccharomyces genﬁs, Torulopsis
genus, Mycotpolyphgsuhasic o espaositgen nshEsupdidatape nua nRbjedivenoky gieospsagicd Pichia genus.
In the present invention, a palyphasphoric acid composition containing polyphosphoric acid, salts of

polyphosphorf€ 4 GRMACSHALE BTSHWSH I EAR0ME SR chResel iR BIBIREYFEOUsing budding
yeast. FurthepgRRlyRRPSRNANAATSSR MPOTIATIMEISE snere §HSSHYaN adtaremskiisand scalp cells

can be obtained by using budding yeast. [0032] As a further preferred embodiment, yeast is
co-cultured wittagi taltyi slacianed.cterhembByebpolindeg))oy ezt dscaffiposstbrbes theliddtidacid bacterium

or metabolites to be produced thereby and then.the accumulated amount of polyphosphoric acid
inorenses. [0RAITO oo R LA SR L LGP RS HFURR o the bodies of
microorganisigs) el YRR PrdRDERREEDE O ettt MiEe AEEENR S BRYSENARAY BR[O Synthesize
polyphosphoric acid utilizing adenosine triphosphate (ATP) and thus can synthesize polyphosphoric

acid from the @reutippohrasedigiabsphoric acid. Yeast is microorganisms and thus, as described above,
have an abilitrt/ E& corporate phosphoric acid into the bodies of microorganisms and synthesize
polyphospho 8 actd. [0034] Yeast cells incorporate phosphoric acid into yeast bodies by culturing

yeast in a broth contaigingrekpeaherinasidndieroron sspsaleraRtyiebbd faveraiad, maxbe also pH 3 to

8 depending on the characteristics of target proteins to be produced by yeast. The culture temperature

is preferably 200Dt RiEra yaset S¥icae fesge fleoblaithnedhe ARl yrhempami fragiekand BIRiEIAs magnesium,

calcium and zj itam %gn Vitam); %ZI" itami vitami | id and folic
acid at a higﬁg§ﬁ(&%%w%}tgmlns% %tn%%nq#wﬂ ra s%é@@oﬁg{n%%@ngbggﬁﬁ@sﬁ%ﬁé roth can be
0.1 mass% tondrimesstmofeant danimcaEpor fies Mineials aydloliisiieice xistib@i iedhs beath into yeast

bodies. [0035] Polyphosphoric acid i§ synthesized b | synthetic enzymes in yeast cells from
phosphoric aéfﬁqﬁmﬁém%%ﬁg%&%@@%@'ﬂq@i&@ﬂﬁéﬂﬁ RolspraiiRe @ e¥fiAccumulated in

yeast bodies jj,1his m%Bgﬁronﬁ%@ﬁgg@r%R&p@&é@ﬁéjﬁ@&ﬁ@%ﬁg@é%ﬁjzc%q?? ¥Riposphoric acid varies

depending on types of yeast sp types oric acid-synthetic enzymes. In the same

type of yeast epeairisgthetpaalsydialadties learaedyipty of pyortivsticel meghiestiancctius the degree of
polymerization of paolyphosphoric acid to be obtained is within a certain ran%e. Further, the desired

degree of polfRIEIS2EHBH FBIFHHBSIHI RS Ao angrti b ehicR 5 B HATIF %Sy me activity by
adjusting the gylyrele RRSIGHEmBRTEH B HTeR 2id/RAaRtain the growth phase of hair,

[0024]

An aspect different from the above of the present invention relates to
polyphosphoric acid-containing yeast and supplements (food products, food additives
and intestinal drugs) containing such polyphosphoric acid-containing yeast. The
polyphosphoric acid-containing yeast can be produced as follows.  As specific
conditions, the method described above which is properly modified can beused. A



[0036] Polyphosphoric acid synthesized in yeast bodies can be extracted by applying heat shock
to yeast to destroy the yeast bodies. The heating conditions are preferably a temperature of 60C or
more and 80C or less for 20 minutes or more and 40 minutes or less. The cell wall and cell membrane
of yeast are destroyed by heat treatment and a yeast extract containing polyphosphoric acid
synthesized in yeast, salts of the polyphosphoric acid or solvates of the polyphosphoric acid can be
obtained. When the cell wall and cell membrane are destroyed, a part of cell component of yeast such

orotubule 1 SRS e e R SR RA KS BePeR TR

centrifugationanjessuprs atartirathitairinghyalisetio apbarictadisnamd phesphiiriesNsxtgiing a fraction of
yeast bodies, and a polyphosphoric acid composition is obtained. When the size of cell fragments is

not smaller thRif%PHEta A ePhEA fIse R ReRaGHNS e YRS 4ot BY S iHisemieRtior 11§ step of separating
t ext j ' ine.cel in.in: f th tract.
a yeast ex fa&%@%gﬁggﬁ@%rﬁg%ﬁggbmmm%%ﬂ & dﬁél{@ﬂ?ﬁ%‘{/ﬁ&?léﬁ@f uatan of the extrac

Because of t of yeast Is contained In"a polyphosphoric acid composition
along with pohgasshboricacid.dr sothateswhpol eoguopoazdis aitgeedtgndi pgateigsagproduced by
yeast are decompased by enzymes, protein hydrolysates are contained in a yeast extract. In this case,
protein hydroR/$SRPLR: contained in a polyphosphoric acid composition along with polyphosphoric
acid and a part of cell component. When a polyphosphoric acid composition contains cell components
and protein hydrolysates, the polyphosphoric acid composition can contain nutrients derived from
yeast. [0038] AdvaAtadess b ectbavey@rtieom a broth contains minerals such as magnesium, calcium or
zinc and vitarF'n uch as vitamin B2, vitamin B6, vitamin C, pantothenic acid and folic acid at a high
concentration,@ninerals and vitamins are contained and accumulated in yeast bodies along with

polyphosphoric acid. ZherafAste YHEPHRE RN IR WRreRRIARIIANRS PUPMIRLAdAc east bodies are

also contained in an extract extracted from yeast by heat treatment along with polyphosphoric acid.
[0039] Tresidepoppsiione niwiclyaasbiiioteiprompaietpdelifeiationnec mgrmaabiiils and nutrient
sources for skin scalp cells and useful for t aintenance, or growth of cells. Therefore, when
those substatteBLY GIRGOs OSSN R AR L HAREAGE BredE Sibstances act
as effective ingjeeienis: frvaHihapapbiie/feRieptate 6etantolferatieipphoshhkiit peikmeability of
polyphosphoric acid can be increased by interacting cell components of yeast, protein hydrolysates,
vitamins and AAMBPSTECRiEh tHBINSERE HRETE it RPNtANTS)| Y Phospi s ReiskiRbiel BcRiNthesi 458 linear chain
polyphosphori id, branc éﬂ rc acid, ' I i ' hosphoric
acid which is'ai':i Ig )l/) I’a%l(%jl%qﬁ ??gﬁz%@?o dSS\@%g%he%é%,L%ﬁgégﬁﬁgp%y%er Eﬁ?%ﬁé@%ﬁric acid) and
may be also nmxé&nwesikaregf and derivatives thereof. Linear chain polyphosphoric acid has a structure
in which two or more PO4 tetrahedrons share the oxygen atom on the top by dehydration and
condensation[g@’%ﬁlhophosphoric acid to stretch in a row. Branched polyphosphoric acid has a

structure in which orgRoig, QB AR TSR NS Ao IHEHBr R P oG QA L
which an ability to promote cell proliferation, cell permeability and an ability to
promote prolongation of cell life are high and which further acts to promote hair
elongation and maintain the growth phase of hair can be further produced. Inthe
present invention, there can be provided food products, food additives, supplements or
intestinal drugs which contain an effective amount of yeast containing polyphosphoric
acid, which repairsintestinal cells and provides the effect of regulating intestinal
function, or extracts thereof as an effective ingredient.  The production method of the
present invention is excellent in terms of being able to efficiently obtain a

polyphosphoric acid compasition.



Polyphosphoric acid has H20 and P205 as constituent molecules and is linear chain or cyclic
polyphosphoric acid represented by H11,2(P110311,1) or (HP03)11. Herein, the number of
polymerized phosphoric acid is represented by n. Polyphosphoric acid mainly has polyphosphoric acid
with a degree of polymerization of 20 to 100 phosphate residues (medium-chain polyphosphoric acid)
and polyphosphoric acid with a degree of polymerization of 100 to 1000 phosphate residues
(long-chain polyphosphoric acid). In the present invention, the degree of polymerization of
polyphosphoric acid is 20 to 300 phosphate residues, preferably 50 to 250 phosphate residues and
more preferably 80 to 200 phosphate residues. Polyphosphoric acid with a degree of polymerization of
20 or more piRrsgREscrasidast anevdngsor less phosphate residues is water-soluble and has an ability
to promote cell proliferation by stabilizing cell growth factors such as fibroblast growth factors. [0042]
The polyphos[&ggﬁ]c acid composition of the present invention contains polyphosphoric acid, salts of

polyphosphoric acid I%ﬁgﬁ% To:Tollo B 18 a&@n@ﬁic acid mean
salts of polyphosphoﬁgz%i , pamﬁ{g{rﬁly@ﬁg&rﬁg@?ﬁ%g@@ﬁéBg@ggggﬂé@(gf)%ﬁyphosp oric acid.

The salts of piotyplyesphyrieaadracéqreferably alkali metal salts and more preferably sodium salts. In
the present description, salts of polyphosphaoric acid may contain not onl anh)(drous salts but also

hydrated salts. Thesé Saf< Y SAHASEOLRIGHIARE 1 BeSReRRcE YA eRedi®manner as

polyphosphorigafidadP044] The solvates of polyphosphoric acid mean solvates of polyphosphoric
acid. The solvates’include hydrates. In addition, the polyphosphoric acid composition of the present
invention can becoméig. Byaiaatie dyahbdp tptimonadtetiteokhast piibtsnat onbyfeaubbypbesphodter in a yeast

body or an extract. Such solvates. formed are also _incILﬁi‘ed in the solvates of polyphosphoric acid.
These solvat@S 8 OTIRIUGH UGN R AYPHERIRE G eé%ﬂ?@‘ﬁ&%é@%% polyphosphoric acid. [0045]

As the polyphosphoriggcids pabSrap bR RRAtE RaH fsSAhvdiead PrRiGRRFRNRIG acid used in the
present invention, a kind thereof may be used or a mixture of several kinds thereof may be used.

Several kindsfefpagpoosiititi stdiitreahd withoRlghlasphoric atidegir ateddtenofpslyphosphoric acid
contain polyphosphotic igi salts of polyphospharic acid pr solvates of pqlyphosphoric acid with
different degrees of p%ﬂ/?r'% rnza @r‘? 8@%@85 Rﬁ?ﬁl‘é’cﬁ arres?rn@c%orrég%%%ﬁﬁo y ré%ﬁ%' Ic acid salts with
different metabigageidedflyeast. In the present invention, it is preferred that polyphosphoric acid
contained in the total mass of a polyphosphoric acid composition be 0.01 mass% or more and 70
mass% or less, preferibl§ $orsarsanespinhaeelHa e mibesungaties Hhase feased Pireferably 0.1

mass% or mq %0 . Polyphosphoric acid may be salts of polyphosphoric acid or
solvates of péﬁ%%;%gﬁé:@ gaﬁtgés ginﬁie percentage content of polyphosphoric acid to a

polyphosphoric acid ¢gnpesdimttie efeeroeniagining the elongation phase of hair by
polyphosphoric acid extracted from yeast.

Description of Embodiments
[0028]

A first aspect of the present invention relates to a polyphosphoric acid
compoasition containing polyphaosphoric acid extracted from yeast, salts of the
polyphosphoric acid or solvates of the polyphosphoric acid.  The polyphosphoric acid
compoasition containing polyphaosphoric acid extracted from yeast, salts of the
polyphosphoric acid or solvates of the polyphosphoric acid has a high cell permeation
ability. Further, when the polyphosphoric acid composition is applied to the skin,

gums and scalp, the polyphosphoric acid composition effectively acts on cell
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content of the total mass of these three types of polyphosphoric acid. By containing an effective
amount of polyphosphoric acid, salts of polyphosphoric acid or solvates of polyphosphoric acid in a
polyphosphoric acid composition, the polyphosphoric acid composition effectively acts on the
promotion of cell proliferation, prolongation of skin cell life, maintenance of hair elongation and the
growth phase of hair and the effect of regulating intestinal function. [0047] The polyphosphoric
acid obtained in the present invention is synthesized in yeast bodies and contained and accumulated

Polyphosphort LT e TOOe G0 e e R e B T A v o

1000 nm or |gsissprgfiediably 30 nm or more and 800 nm or less, and further preferably 50 nm or more
and 500 nm or less. The polyphosphoric acid obtained in the present invention has a particle size in
the order of nEl8fleters and thus permeability in skin surfaces is excellent. Polyphosphoric acid in the

above shape easily ﬁﬁé‘%&ﬁﬁ%@ﬂﬁ\%ﬂ&o@%ﬁi%&% %Bﬁlé@%%}nmﬁgﬂgaagﬁjng&iwbility is increased.

The folded structure means a par ape in whic osphoric a oheres and the shape

includes variaustsirapgpabyaiossheriglatid) sal shefym| yrhosplosicapi] @ syluathsadl shape, a square shape
and a block with unevenness, [0048 A second aspect of the present invention relates to cosmetic
I

] .
material. The ROSPHETRNALGEFIE) cJhRRely ISRt SamRsitian can PR HRMEAHB unt of a
polyphosphorde gidaarmRaRlianEXiariec 9 ysask WABHhesRypsiRdaisiisuiny olved in the
present invention contains a polyphosphoric acid composition as an effective ingredient. A
polyphosphoriorapsitonmip psifiesably sadtcsobibl essnedtie grodasti om ésligiet] wohageded liquid, powder

or solid state. It is preferred that polyphosphoric acid contained jn the total mass of a cosmetic product
be 0.01 mass%%%{&%"g%%%@sﬁ%{ Eﬂﬂ&é‘f‘%@?&@fﬁ%z #Ha?a@» 0 }H‘lore and 50 mass% or less
and further predgfisiilyplot CRRRPEABIHIAER BaFiaPhaNaoRlAl PhRSE: PRePLell cofpéRengsmetic material
involved in the present invention, other known effective ingredients can be further added. Examples
thereof are, fordtiohydrokysteacdtembns asdhuiiesel Sanag votbumshyphospbenic avdnsaltsefrs such as ion
changed water Ial%oh Isrto disdsolve 0l -soI]ubI? cBm r(J)r}ecn;%.émdstel\'oosy[/ide a refreshed { eling such as
ethanol and p’?gagn%?f)h%ﬁg&a M RO R 12

Ris Iovre amn orny’layers %‘U%%S%%”&Er'}‘c I’LIIDI, G and

hyaluronic acisbl@inedipate teitcompeneoiaie iaranéy ek ibricyararrtirgbienitRREpMe moisture
retention properties and usability such as ester oil and plant oil, solubilizing agents to solubilize raw

material ingre@ifnEfiegiéyedadpeslirnisean PR erNsIecH ANeEMB! ether, buffers to adjust the pH of products
such as CitriC[OOSO]

ple.

Yeast is basically eukaryotic and unicellular microorganisms.  Yeast has a cell
wall on the outermost layer and the cell wall has glucan and mannan which are
polysaccharides as main ingredients. A cell membrane is just under the cell wall and
various receptors and transfer pumps exist therein.  Budding yeast is eukaryotes and
has a nuclear membrane and anucleus. Besides, budding yeast has organelles such as
cytoplasm, mitochondria and microtubule.  In general, yeast can be roughly classified
into budding yeast and fission yeast. The yeast used in the present invention are not
particularly limited insofar as the yeast are generally called yeast, and budding yeast and
fission yeast can be properly used.

[0031]

As a preferred embodiment of the present invention, yeast is budding yeast.

Budding yeast has been used for the processing of food since long ago. Budding yeast
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acid, lactic acid and amino acids, perfumes to add flavors such as vanillin, orange flavor, lemon flavor,
milk flavor, geraniol and linalool, antiseptics to inhibit microorganisms and prevent putrefaction such as
methylparaben and phenoxyethanol, coloring agents to color, sequestering agents, and anti-fading
agents to prevent fading and discoloration such as UV absorbers, astringents, bactericides, activators,
anti-inflammatory agents and whitening agents. One or two or more medicines selected from these
effective ingredients of lotions can be added. [0051] In general, cosmetic material is applied to

skin surfaces Eq{ﬂ I&% r@; } | .IS?%FHR!% tic\%%ﬁ l,are lotions, milky
lotions, c:reamé,ga((%aJ S, (?au yg‘é sge@egééig{g%@@a cosmjﬂggﬁaé)rfégfﬁe like. %%%)egmetic material
containing a peiyiop s ertduetched frpdsiinas aohekdeiveisglatichpensdpiatdaded according to
a conventional method. [0052] The basic function of lotions is to supply water and moisturizing

components RPHSHEVPETRFNGT K9 RPN FFRY-IR Y406 a0 HesiprPte LatErrd RiRCerRB% fective
ingredient of Igtjonsii r%%{q 9?% i I th ' Q{'&nEg i permeation
ability are pref gfjejf% %o?%%i cribeda oS@,ﬁ %ﬁ&%ﬁﬂfoﬁk{%@%@ymﬁg% iér’%yealst é(?dies has a

particle size ibhutid ray glessbbrreBaoohatens cEhgentdss Eppbdppisasntg iidyaotdraladbaszed in yeast bodies
has a high skin permeation ability and an ability to promote cell proliferation and operates to increase

the effect of prOTHIRTRRIGRH I IR 5B R UG USRI B DR AeiStaite ' a healthy state.
[0053] AdRISEhESRER &, BBRIBISEhEMEANP B RENSS P QAR Sol Y PRobHbiASS contain, as an

effective ingredient, an effective amount of a polyphosphoric acid composition extracted from yeast.
[0054] Thraithaipeyitesnhaivertihahwlyetessft polyphtisphaon erid cap bBeificswtiyric acid

iti tive i ient. A pol horj id sjtion is added t hair tonic i
i, condierEAATIRL Y SN HLRAP APt bR BRASHERAER BV L FOLERRHE Sk Bontained i the
total mass of AhalEARRIGAY AR LIMRRFHAPAITER RIS RLHRETL O I65Rq PIRIAFYYE 02 mass% or

more and 50 mass% or less and further preferably 0.1 mass% or more and 50 mass% or less. The
hair tonics md9d¥&ladministered in a range of 0.01 g or more and 10 g or less (preferably 0.1 g or more

e e S RS RE The A Aa aes en s 2 .
can be furthepadigaim Exaygiesitiarepfese rRelinaiers@hyiir Ieelis aiehacterium or

metabolites to be produced thereby and then the accumulated amount of polyphosphoric

acid increases.

[0033]

Microorganisms have an ability to incorporate phosphoric acid into the bodies
of microorganisms and synthesize polyphosphoric acid. Microorganisms have an
enzyme to synthesize polyphosphoric acid utilizing adenosine triphosphate (ATP) and
thus can synthesize polyphosphoric acid from the incorporated phosphoric acid.  Yeast
is microorganisms and thus, as described above, have an ability to incorporate
phosphoric acid into the bodies of microorganisms and synthesize polyphaosphoric acid.
[0034]

Yeast cells incorporate phosphoric acid into yeast bodies by culturing yeast in a
broth containing phosphoric acid. The broth is preferably pH 3 to 6 and may be also
pH 3 to 8 depending on the characteristics of target proteins to be produced by yeast.

The culture temperature is preferably 20°C or more and 35°C or less.  The broth can
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as laurel extract and chlorophyll, blood flow-promoting agents to promote blood flow in peripheral
blood vessels such as Asian ginseng extract, Swertia herb extract, cepharanthin, vitamin E and
derivatives thereof and y-oryzanol, local irritants such as capsicum tincture, ginger tincture, cantharis
tincture and nicotinic acid benzyl ester, nutrients for supplying nutrition to the surroundings of hair
matrix cells such as vitamins such as vitamin A, Bl, B2, B6, E and derivatives thereof, pantothenic acid
and derivatives thereof and biotin, and amino acids such as cystine, cysteine, methionine, leucine,

tryptophan a inQ.aci f rﬂ%;ﬁ rmo }%mp tagonj [nst.male hormones
such as estrﬁ?ﬁ@rﬁ@ (—ﬁ%?l@ esét‘%%?oa%hal rc%)(?%J ﬁqéé\%%ibhrl@ o} mﬁﬁ%t%/ﬂear\ﬁjﬁﬁg%ﬁ%‘ hair matrix cells
such as pantaiifgniic B2jdiand B6Vatiemitepanbtdateatial exdriutic ai@rioihignd quatemium-51,
anti-inflammatory agents such as dipotassium glycgrrhizinate,13-99%%yrrh_etinic acid, allantoin and

hinokitiol, ancPPRAFREEEPRS 1Y {reientreained iPRySiRes L IGIgcBRss HniehredledhEcarboxylic

acid. One or (p ALLURLS SORIRGREVNS ¢ tﬁ%FB&PaIQ?rﬁﬁeP&% i WL, FRIRARGES Ry be added.

[0056] In general, hair tonics have effects on promotion o r emergence, promotion of hair
growth, hair resttiratioryehaibatdesish and prevention of hair loss. In general, hair tonics are directly
applied to scalp. Examples of hair tonics are liquid medicines, emulsions, cream, lotions, gels, foam,
sprays and th %R, in addition, a polyphosphoric acid composition may be contained in shampoo,

rinse and hair treatm%%ﬁ(gﬁr%ﬁ@%}@i' %Q&W@jegﬁgﬂﬁ@iﬁ@%%@ﬁgpﬁingredient is

soaked in nonwoven fabric or cotton may be also used.” The hair tonics containing a polyphosphoric
acid compositibesplsosn adfie otdaspomgtediistn ezt bedies d uee gphospindippei ascontantibaral method.
[0057] The basic fupction of hair tonics is to sustain the activation of hair follicle cells of scalp and
elongate hair.alc-féfm’g"ﬂ ”&Vgﬁ'@gﬁlm 5B a%lbehd@ﬁg\é AMEBAEI IR hair follicle cells to

permeate an gffpsiysoinssRRiRRbHIA RIE il elsnisRlppAs Aeseribadiabayeypebahosphoric

acid synthesized in yeast bodies has a particle size in the order of nanometers. Therefore,
polyphosphorolaphpshivtestidayniirtisrapirss hiibeshightyee oloassRasike, ivyessir follicle cells
and can sustzil1 the activation o h%i[thé?”icle cells. Tg?ref%%gair tonijcs can romﬁtgf hair elongation

and further cagvn%tﬁﬁtﬁw%gﬁ%ﬁ%fe Celfs THANE 2 or}uﬁm gr%?ﬁ%f%?sl m 5@%? A fourth aspect

of the presenpilygdipnoiedaias (@ taebinRsRG H N e caed AsH e SFeRRkR thededregffective ingredient,
an effective amount of a polyphosphoric acid composition extracted from yeast. [0059] The

mouthwashe $iaaUE QY trrs patbae At RAEIRSANCH KRG £35010 FRES RN CRBIPE HIR SB&Y I as an
effective ingr%{%o%%gm%mﬁﬁ#%ﬁ @%I%@BQ%BF&%@@{M %gngooﬁl thwash in a liquid, gel, paste,

condensed liqui sta preferred polyphosphori¢ acid contained in the total
mass of a mojgdsgpsh be 0.01 mass% or more and 70 mass% or less, preferably 0.02 mass% or more

and 50 mass% or less and further preferably 0.1 mass% or more and 50 mass% or less. The

mouthwashes may bEARRRsRaE#GH SrEhgized 010east Spfirsyera kg 6racisd B sRpdferably 0.1 g or

more and 5 0/l SABL R EERE by DRI R REE AL ERTBROFRReRPg g on tmes 2

temperature of 60°C or more and 80°C or less for 20 minutes or more and 40 minutes or
less. Thecell wall and cell membrane of yeast are destroyed by heat treatment and a
yeast extract containing polyphosphoric acid synthesized in yeast, salts of the
polyphosphoric acid or solvates of the polyphosphoric acid can be obtained. When the
cell wall and cell membrane are destroyed, a part of cell component of yeast such as
cell wall, cell membrane, mitochondria, nuclear membrane, intranuclear substances and
microtubule is aso extracted in an extract.
[0037]

The obtained yeast extract is separated by centrifugation into supernatant
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To the mouthwashes involved in the present invention, known mouthwash components can be further
added. Examples thereof are washing agents such as polyethylene glycol, polyvinylpyrrolidone, phytic
acid, dibasic sodium phosphate, sodium phosphate and zeolite, bleaching agents such as hydrogen
peroxide, urea peroxide, calcium peroxide and sodium chlorite, anti-inflammatory agents such as
allantoin, c-aminocaproic acid, dipotassium glycyrrhizinate, fl-glycyrrhetinic acid, ascorbic acid,
vitamin E and azulene sodium sulfonate, antibacterial agents such as isopropyl methylphenol,

chlorhexidine . f i hinokiti otvipyridiniuk 1] ' er chlorophyllin,
benzalkoniumgé:}égﬁﬁ)?rz'l%%fﬁ)éggfﬂzgl%ﬁﬁ‘%%nﬁlCn gﬁ%%%%%%@ﬁgﬁééﬂﬁ%ﬁh%ﬁ%é %@yég%%%&wglycine
hydrochloridearysigoyiredyydrachliercenppsoigyriobtiotde anbepatechin osuefafregaative isgents such
as polyoxyethylene lauryl ether and sodium lauroyl sarcosinate, seasonings such as menthol, mastic

extract, rose ERHHBHES ARG SFEOHR SR LHAIBIHEAER (I Ry BrEHRI KR 18 i
monofluorop - ' i [ ICS | and
aIkyIdiamino%ﬁ@gh@gﬁcﬁ%ﬁﬂ%ﬁﬁ%ﬁ%r rr%ciﬁg C(E:%ﬁn? %ﬁ%@@%&% fﬁom these

mouthwash conspomestsicsitheceedated. E¥eéilde of this, geasral coliccaimp@sne sf rngeastiis in the mouth for a
certain time to clean up the mouth, prevent drying, provide a refreshed feeling and the like, or have the

preventive or SASAPRAUAEEMYRROFHGLT AR SBRORUANANEY B HBRIMRNERAREGEldde tooth powder,

polishers, mopigsifen SRfioMRHERREIWES SR ;Qéfalﬁspreaﬂlcéﬁ‘ﬁﬁé@ali_ FaRdH R obRE

mouthwashes containing a polyphosphoric’acid composition as an efféctive ingredient can be

produced accydimynes poteys hidrahysaesaoel cPOBHR in a Yéastwasirefuntlitnsebsaquitieiashes is to

clean the moijth and promote the health of ?eriod ntia containing. alveglar banes and teeth. Since
%‘W@

mouthwashed YEANSAES 5 EFANGE 1A GRAERCRIPS ATE SREPTINETE ABBILSs the inflammation of
gums, those willysheighoneRieatiar phitibr fipdgipHaial RerkelpayprIpiRiiedchys described above,
polyphosphoric acid synthesized in yeast bodies has a particle size in the order of nanometers.
Therefore, a soypeRispmerialitERbeapponntseyathwiere byidr gyszes doreslvaBogihiRlic permeation
ability into gum. ellsr,nandtalveolar b nes ?I.grﬁrigdonti rarrwl can promote gum cell proliferation, and
simultaneousl’jilcI ucp(x)pr%%% IRASGRIRALRN ARd mtate regoenger’g%'bn of alveolar bones. [0063] A
preferred asppyagf the present invention relates to food products containing, as an effective
ingredient, an effective amount of any polyphosphoric acid composition described above. The types of
food products are nof\s&lereLikadAhavee W haRsPEPth SANEI ISE RIGHR RUISSBAVRAAIRS efects previously
described, a palypho [ i ition may. al erein.i which can show
the cffoet, Exalans e B BB AN L R RN v aeia
composition eictherpresigiddiavgriinghaandetediony weatynakienntt yamilesaaf chindisearangoft drinks, tea,
coffee, black tea and lactic acid drinks. The food products may be administered to subjects in a range
of 0.01 g or nfSAYTAHAEDIY YieRk SedisraAenaiNi 1 ROy BGsRhEIa Rl o Dty iemifS ahthe weight of a
polyphosphori¢c aci iti i ect of the
present invenﬂtfi?clﬁlé}%;t%@ %()ﬁ odggh %ﬁé@s&%r&ﬂnmg@sﬁ% ectwgﬁg%?{iﬁlﬁ?gr@fective amount of
any polyphospttesinted ¢rdn gessoisiticsst destmbeichiang vat e idedahdditised. of this embodiment are
properly added to food products to show the above-described effects of polyphosphoric acid
composition. 88%%] A preferred aspect of the present invention relates to supplements
containing, as an effeqiysingsrlsiehasfas MR Myl 2s RANRRRSPRCHRASIdpempositon
described above. Supplements themselves are known. That is, supplements can be produced by
mixing knowmotireigraogstasdhreicn) anittsailp rdly phosgdiolrforatieina nigwsitoor gf thvhmiesent invention

and forming with a tableting machine. The food products, food additives or lements involved in the
oresont inventi col B pONFA AL AR GBS SRCPUh CE G L PG Bihed i the
total mass of g eyARRMENHSOAMRR B iBRE I8 FhaRAMAES YIRS SaR EBfRfRRIY 0.02 mass% or

more and 30 mass% or less and further preferably 0.1 mass% or more and 15 mass% or
promote cell proliferation and skin permeability of polyphosphoric acid can be

increased by interacting cell components of yeast, protein hydrolysates, vitamins and

minerals with polyphosphoric acid.
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less. Supplements may properly contain various types of useful components such as saccharides such
as lactose and oligosaccharides, diluents such as dextrin and cellulose, various types of inorganic
bases, vitamins, collagen, hyaluronic acid, coenzyme Q10, alipoic acid and various types of plant
extracts, perfumes, sweeteners and the like. The supplements may be administered to subjects in a
range of 0.01 g or more and 10 g or less (preferably 0.1 g or more and 5 g or less) in terms of the
weight of a polyphosphoric acid composition once to ten times a day [0066] A preferred aspect of
the present i Yﬁﬂp n relates to intestinal drugs containing, as an effective ingredient, an effective
amount of any po J)phosphoric acid composition described above. The intestinal drugs can be

produced in the same@aohashogstesi cerit mapby trdaschie geyptigshemtscith erametsiinal drugs may be
administered to subjects in a range of 0.01 g or more and 10 %Ior less (preferably 0.1 g or more and 5

g or less) in tERBRASINONFAEHt BfCH HRNIMOSPISFAEIE AEbPRPESRRR B WS RISEs a day [0067]

Another aspe g e RIESP LY RRIPL LIRS GBI Fhe Rt SiRdarRRsiaRr g gontaining
polyphosphorigggel} : sa(?ts oppo{%yphosphoé?éS %@o#esﬁva esgﬂg} pgﬁilﬂs%?sgsgoric acigf.:si'his method
comprises a stey lof abbtaimiig estheast andide;i easies thbaofainingear yhaist fwigphospbit@r of obtaining
yeast precipitates, a step of ob_tain}iﬂ%'a yeast suspension, a step of obtaining a yeast extract and a

step of obtairfRg A6 EHEYEHRK A Al SRR BF -+ Ttk DB R G AACPELRT s is a step of
obtaining an yeagiBasRIRMSIRIAIAG d5RehSsiis YPBRNBRYSHBNHY ScfPRAliiaRA of d/pr more and 10C
or less. The step of obtaining a yeast broth is a step of obtaining a broth containing yeast containing
and accumuldiagchedyphyspisphe iacid dijos @ mintyth e yeash nigad dgalupsthedointdinied) phosphate.
The step of obtainin ast precipitates is a step of obtaining precipitates by separating the yeast broth
by centrifugaﬂigw.ﬁgghﬁr&%lﬁl B a yeast suspension is a step of, by suspending yeast cells
obtained as prggipitates in a liquid, obtaining a suspension in which yeast cells are suspended. The
step of obtaining a yeast extract is a step of obtaining a yeast extract by extracting polyphosphoric acid
from yeast bodies byRabhesrhanisractst iaey£2 end ispe asroNSttHENs rapl estitsistandiisdi Begolyphosphoric
acid compositipn is a step of, by separating the yea t extract entrifu EHQ? into supernatant
containing pofﬁghno%rprﬁ %%?’ an &ré(:clplt%t[g% conigliﬁxg% ??%1’2: ﬁﬂﬁso?rgeas %%digse,'%gtaining a
polyphosphorikeatighis@ropesijiagirethshastremaisiatid AgfhSlented Meast PellpeahBaeHmaiate phosphoric
acid into yeast bodies and synthesize polyphosphoric acid in the cell. Yeast incorporate phosphoric

acid into fungelebdYias Bol veiesRRe st YA BesgTeestBRhYEiERb R0 MslaGrbeselrie which a

yeast body in S [ i , thesi A—§ 101 ' od having two
steps as a cuﬁ%gﬁ)séf% ﬁf@g&%‘%ﬁwﬂ%ﬁﬁﬁiﬁﬁﬁ gt%%sPSBQ élﬁ)e ﬁ?@%?gﬁﬂ?ﬁgqr%e&n %%p oric acid
starvation stapelgigeiast drydtulooriog oemsheehaéraibet(wiyatha agsipphcpntrio aiysphoric acid at
all for the purPose that yeast easily incorporates phosphoric acid. The second step is a step of

incorporating 'PrBR BrSH HMETHE VerdeBerId Loy PaItEmIRy PERAYBEASRPHAAGEN 3R I phosphoric
id. It has b ' fa¥! ' i jd | bodies by th
culture step M o B e

required, andtthecOytaspied sesidtesed Rolfiphdgsidypecaf Wwithtlh degree gfi pelgrteimtoallet28d and
cultured in a new broth again. Therefore, a conventional culture step has had problems in terms of

handling and ¥obQerplessonate refpss ﬂl‘ééﬂ%ﬁbﬁ@h?&hﬁﬁ%ﬁ@&%%ﬁ{%&%'ﬁmm, there is a
step of obtainifgaye& st RS AU Bhrdiersiion B SBEIRING & YFaSHRALS S5GcRlgP of obtaining an

yeast mass by standing yeast at 1C or more and 10C or Iéss. In the step of obtaining an yeast mass,
yeast are left tibrstziest gnodeh Gmtatitions where the water content is 30 mass% or more and 50 mass%
or less relativKb(]) Zgag yeast mass In the step of obtaining an yeast mass, yeast are preferably left to
stand at 1C o and 10C or less for preferably 72 hours or more. In the step of obtaining an yeast

mass, & medium or ayRESY fpREIRSEER EOMIINIPULIESHITARER @ieiRSged after obtaining
Cu

an yeast mass Therefore, the ure step procedure is simplified. Further, the culture time in the step
of obtaining apphabkoEpben ¢oeich sakany pelvpteselpg aghdier goivigasief srlpnbbamieiitiagcan yeast mass.
[0070] T&?Ol?é p of obtaining a yeast broth is a step of culturing an yeast mass in a broth
containing phbosphate. The broth can contain minerals such as magnesium, calcium and zinc, and
vitamins such as vitamia $fs ¥itasnypHa& NGt BlGrdaA RENEI el astdspRE fobeiacid at a high
concentration. In the production method involved in the present invention, the step of obtaining a yeast
broth consists of only one step because of undergoing the step of obtaining an yeast mass. In the
production method involved in the present inventiofg approximately 1.5 times amount of
polyphosphoric acid can be obtained as compared to a conventional production step containing a
culture step consisting of two steps. Further, the culture time is within an hour or more to 3 hours and
is drastically shortened as compared to the culture time required in the conventional culture step
consisting of two steps. Further, by culturing yeast in the presence of minerals and vitamins, not only a
polyphosphoric acid composition favorable for cosmetic material hair tonics and mouthwashes can be
obtained but also the culture time can be shortened. [0071]




It is preferred that the broth contain a lactic acid bacterium. The lactic acid bacterium is preferably
added at 0.1 mass% or more and 50 mass% or less of yeast, and may be 0.5 mass% or more and 20
mass% or less, 1 mass% or more and 15 mass% or less, and 2 mass% or more and 10 mass% or
less. Examples of lactic acid bacteria are any or two or more of Lactobacillus casei, Lactobacillus
acidophilus, Lactobacillus brevis, Lactobacillus delbrueckii, Lactobacillus fermentum, Lactobacillus
helveticus, Lactobacillus kefir, Lactobacillus paracasei, Lactobacillus plantarum, Lactobacillus

rhamnosus, ill ivali tr r | C c lactis..Lactococcus
plantarum, L cté%gﬁ”ﬁ%ﬁqéﬁ'&%@ﬁ%@ﬁ%ﬁ%ﬁ%@%@?ﬁoﬁ@g rﬁé%en g’rsgfldes. The lactic
acid bacteriurpomplyogehadclecl dere prefeitily ial lediviapsee sateyridmgieqiieityabdedidar sagshe course of
culture, or may be added during the course of culture. [0078255] The step of obtaining yeast

precipitates id AlEEPHSPBISEFIRY S 8IS ROYRNOER BN Seay-atial A% YAk S east cells are
cultured, by C&&‘Eéiﬁﬁg9@8%&—%%@‘%&&@Jﬁ@%ﬁ&éﬂwg@a\i{é?&ﬁzﬁj%%‘? gl force of 3000 x g

to 15000 x g for 3 minutes’to 30 minutes. Centrifugation can be carried out by a conventional method.
[0073] Thepsteeioticbtamemgaange as pelypbesptioniciacidstep of suspending yeast precipitates
obtained by centrifugation in a cell suspension solvent. For the cell suspension solvent, solutions
which are cor{ﬁ%ﬂly used for suspending cells such as distilled water, a physiological saline solution,
a phosphate buffer aﬁ‘ﬂ@s&%@é@??s }%dﬁgﬁg.ﬂ@%n SolVRE gf%l% ipinga yeast extract is a
step of applying heat to a yeast extracCt. By applying heat shock to yeast, cell membranes are
destroyed and épplatesphdrideduidrédes|utbuadditsite thenmgiy tiodpber T laei theampesitioreoft tban be carried
out at a temperature of 6QC or and 40 minutes or less. It

ore and 80C or less for 20 mjnutes or mor
o praforred TRLETHE KSR RS CTE b RSB OR Rt A AP tmo ot which
synthesized pelyRbBaspRiGacidds: Bedyiscamreand. [0dlvateskbareeR OhShiaENBA

polyphosphoric acid composition is a step of, by separating the yeast extract by centrifugation into
supernatant doribgipahies Biftabypresdocsciacithd desesonatsaasemzalien asbtailgmtPa polyphosphoric
acid composition.qﬁol hgsgﬁ]h%ic ﬁcid elufe froW .gastdcells is water-soluble and dissolved in a
liquid. Therefc())Pee!r T exiract ganaﬂeeggsbg?aﬁ%ao %%/ 8énfﬁlu'gation into precipitates of yeast bodies and a
polyphosphorjgaagid composition containing polyphosphoric acid. After centrifugation, supernatant is
collected and a polyphosphoric acid composition can be obtained. Centrifugation is carried out in

conditions of a centrif\g&IerBpberBpspbonceg) dosaltoool yrfse g Ged 9o B/ AfAates. Centrifugation
can be carrie ion : exir ntai I onents of yeast,
protein hydro%@géi%@gﬁgé?@s%%ﬁﬁﬁéﬁ%mﬁ\é)%ﬁsgéilé(r%ﬁgvﬁﬁggﬁyp%g%ﬁﬁgéé;d. The cell
components ofixersloftiaiad Kydsahseade mayitaniies. anSeteidEkaigLiepasaihbdotidheatiajntenance or
the growth of skin and scalp cells and operate as an effective ingredient of cosmetic material hair

tonics and mSafiRRERANBNIIEREIHE!G OfsSphEtieR BlPPIMRRATARY IESKIA KRB RS BRESBRSFI®f obtaining a

Polyphosphore Bl RaASY R, BAE e B BIRES. B S RGHRBalaTl ARRA UL Polyphosphori

acid. As centrifugal cond erefore, separation Is y carried out at a relatively low
centrifugal fordeyretscih malpneizaton er diferacmobedinbugeshalesand POIY phostind GO&X g. [0076]

As a preferred embodiment of the present invention, the step of obtaining a yeast extract is a step of
heat treatmerPit WHEANErSH: FRSE 687 or more and 80C or less for 20 minutes or more and 40
minutes or legggjdie above-described step of obtaining a yeast extract in the production method of a
polyphosphoric acid composition is a step of heat treatment at a temperature of 60C or more and 80C
or less and preferablyr86€poesamd ravanitonsiCi o piefss ¢diti#0 pniypitespbonte@rtdanedtdided in

the total mass of a polyphosphoric acid composition be 0.01 mass% or more and 70

mass% or less, preferably 0.02 mass% or more and 50 mass% or less and further
preferably 0.1 mass% or more and 50 mass% or less.  Polyphaosphoric acid may be
salts of polyphosphoric acid or solvates of polyphosphoric acid, and the percentage

content of polyphosphoric acid to a polyphosphoric acid composition is a percentage
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minutes or less and preferably 25 minutes or more and 35 minutes or less. Synthesized
polyphosphoric acid may be decomposed depending on conditions of heating temperature and heating
time and thus the treatment time of heat treatment is preferably 40 minutes or less. Further, protein
hydrolysates can be obtained in the step of obtaining a yeast extract. Protein hydrolysates can be
obtained by hydrolyzing proteins in yeast bodies. Therefore, heat treatment is preferably carried out at
a temperature of 80C or less for not less than a certain time not to deactivate enzymes in protein

hydrolysates | S ' 7 ﬁlll ?BH ep.in th - Invention
contains a ste%%?%éﬁ%r%gf%ﬁ%tg g?empeﬂ%ﬁ?l%%ﬁ 6%@%%% oreﬁgﬁ%@'ocg 58‘%%@%%@2 minutes or
more and 40 sfiatiies pridassofthel gshuspiaiioaiaf sieiensoRpthodshonioscidichkavearssefk against heat is
suppressed. This is because, when proteins and vitamins are extracted together with polyphosphoric

acid from yeaRelWePRSFiR REIdD SROYRBSRMSHE adficororestiprotBRROMPESHRERNIRSIR inclusion.
Polyphosphori id f ' i ! ble in heat.
OlyPNOSPNOIGAGIE; ﬁ;%ﬁé@ﬂféem frmfﬁ%@ﬁ%%ﬁ& M'Pﬁ}&ﬂ@&l?&%?rﬁﬂiﬂéﬁu%ﬁ%s%ﬂ?m e In heat

[0078] An aspect ove of the present invention relates to polyphosphoric
acid-containirggl iy b e haanctsappderiiesit ldogali pnaoid che, dand fepldity elshandndtést sitdotinfigs) containing
such polyphosphoric acid-containing yeast. The polyphosphoric acid-containing yeast can be
produced as fEMIRLNALISS ARG Rtions, the method described above which is properly modified
can be used. st broth containing and accumulating polyphosphoric acid is obtained by culturing
an yeast mass in a broth containing a lactic acid bacterium and phosphate. Next, yeast precipitates
are obtained by sepafatipglsipbosphsti brottl tiytateetiifubaimsehavenpolystaysiilesidecdcid-containing

yeast containing any of polyphaspharic acid, salts qf palyphospharic acid or solvates of polyphosphoric
acid is obtain¥§g£§§'ﬁgafﬁe€%§&e%?8§ﬁ%@§ tﬁﬁ%r%%a%/ ﬁﬁan%ﬁ%@??@%%f& ﬁ;é‘&fterium) may
be died out by{rgaimers girSrasiieal gl Bed: RO PERERRRYIC PEithRBgRMMINEKERRheoNtains dead
bodies of the yeast and lactic acid bacterium, since they become food of enterobacteria, more

preferred effelsisleststaledamashaprinitie agiesns dirTierer of dOupeenamrs and 10RO0INe dessines easy
Example 1 [0079] (Prodyction of intra- lar polyphaosphorjc acid. usi ast As the yeast used
ikttt otk RS e A B

for culture, Iiv@ryea yeast, regu arye .) was used. First, the

above yeast eitsrmasel Siorea i JipIRisiRRmiEQicR SBMSQI PR tAE pRRE AREMARFNEXT, the yeast was

cultured only in a broth B with a composition described in Table 1. The culture time and the amount of

yeast bodies BREi6le gasdniberider abraometer send tinisaeyagal bdir 846 SWddRsHS a percentage of the

amount of fungal ie h. %%9 prepared in of 40 mL and
the yeast was%%ﬁ%g're?ﬁoctrg%? %%ﬁ%%cgé %{gégralge %ﬁ%ﬁ;@b ez ?&e@%ﬁgﬁg%ﬁﬁﬁ%ﬁh the yeast
was cultured wiithratfakong s Skaaifiarperheabii ik iteinshakeng cTiierel dbestuotir svassasparated by

centrifugation in conditions of 4000 x g for a minute to colle%tﬁ%reci itates of yeast bodies. The
collected yeaBBEIR shiane v WEHEPRIXANORNIRELE frgsobriea "ﬁé?’@@eéf‘c €5 A3 Comparative

Example 1~ o, 1n-0tlen BE%%%BBG( ,%90991 %%gt%@mﬁt%ﬁ,%@g?ﬁ%&ﬁ? S were

cultured in a broth A not containing phosphoric aci he culture time ‘and the amount of yeast
bodies are ashttesonhkrdnavéalsss.2. The amount of yeast bodies are shown by a percentage of the
amount of fungal bodies to each amount of broth. The broth A was prepared in an amount of 300 mL
and 6 g of thd t were put therein.

A second aspect of the present invention relates to cosmetic material. The
cosmetic material contains, as an effective ingredient, an effective amount of a
polyphosphoric acid composition extracted from yeast.

[0049]

The cosmetic material involved in the present invention contains a

polyphosphoric acid composition as an effective ingredient. A polyphosphoric acid

composition is added to a cosmetic product in aliquid, condensed liquid, powder or
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Thereatfter, the broth with the yeast was cultured with shaking at 25C for each time described in Table
2. After shaking culture, the broth was separated by centrifugation in conditions of 4000 x g for a
minute to collect precipitates of yeast bodies. Next, the broth B was prepared in an amount of 40 mL
and the collected yeast bodies were put therein to a percentage described in Table 2. Thereafter, the
broth with the yeast was cultured with shaking at 25C for 2 hours. After shaking culture, the broth was
separated by centrifugation in conditions of 4000 x g for a minute to collect precipitates of yeast

e e Al R R RE i Bt e
Table 1 Brothclsritidipriddti iHé REDAME&S0Y thiirkdaidd 08 sSfokieds) é¥ably 0.02 mass%

or more and 50 mass% or less and further preferably 0.1 mass% or more and 50 mass%

or less.

[0050]

To the cosmetic material involved in the present invention, other known
effective ingredients can be further added. Examples thereof are, for lotions,
medicines such as purified water to supply water to horny layers such as ion changed
water, acohols to dissolve oil-soluble components and provide arefreshed feeling such
as ethanol and propanol, humectants to retain moisture in horny layers such as glycerin,
PEG and hyaluronic acid, emollients (oil components to prevent water from
evaporating) to improve moisture retention properties and usability such as ester oil and
plant oil, solubilizing agents to solubilize raw material ingredients such as
polyoxyethylene oleyl alcohol ether, buffers to adjust the pH of products such as citric
acid, lactic acid and amino acids, perfumes to add flavors such as vanillin, orange flavor,
lemon flavor, milk flavor, geraniol and linalool, antiseptics to inhibit microorganisms
and prevent putrefaction such as methylparaben and phenoxyethanol, coloring agents to
color, sequestering agents, and anti-fading agents to prevent fading and discol oration
such as UV absorbers, astringents, bactericides, activators, anti-inflammatory agents
and whitening agents.  One or two or more medicines selected from these effective
ingredients of lotions can be added.

[0051]

In general, cosmetic material is applied to skin surfaces to clean skin and retain
healthy skin. Examples of cosmetic material are lotions, milky lotions, cream, gels,
beauty essence (essence), pack cosmetics and the like.  The cosmetic material
containing a polyphosphoric acid composition as an effective ingredient can be

produced according to a conventional method.
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KCI 0.07% Mg504-7H20 0.04% MgS0O4.7H20 0.040/D D-Glucose 1% D-Glucose 10/a Succinic acid
100mM NaH2P0O4.2H20 100mM

[0052]

The basic function of lotions is to supply water and moisturizing components
to horny layers of skin and lotions also have a function to soften skin.  The effective
ingredient of lotionsis desired to permeate into horny layers and those with a high skin
permeation ability are preferred.  As described above, polyphosphoric acid synthesized
in yeast bodies has a particle size in the order of nanometers. Therefore,
polyphosphoric acid synthesized in yeast bodies has a high skin permeation ability and
an ability to promote cell proliferation and operates to increase the effect of prolonging
skincell life.  Because of this, skin cells can be maintained in a healthy state.

[0053]

A third aspect of the present invention relates to hair tonics.  The hair tonics
contain, as an effective ingredient, an effective amount of a polyphosphoric acid
composition extracted from yeast.

[0054]

The hair tonics involved in the present invention contain a polyphosphoric acid
composition as an effective ingredient. A polyphosphoric acid composition is added to
ahair tonic in aliquid, condensed liquid, powder or solid state. It is preferred that
polyphosphoric acid contained in the total mass of a hair tonic be 0.01 mass% or more
and 70 mass% or less, preferably 0.02 mass¥% or more and 50 mass% or less and further
preferably 0.1 mass% or more and 50 mass% or less.  The hair tonics may be
administered in arange of 0.01 g or more and 10 g or less (preferably 0.1 g or more and
5 g or less) in terms of the weight of a polyphosphoric acid composition once to ten
times a day.

[0055]

To the hair tonics involved in the present invention, other known hair growth

components can be further added. Examples thereof are activators of vital cells such

as laurel extract and chlorophyll, blood flow-promoting agents to promote blood flow in
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[0082] [Table 2] Table 2 Broth A Broth B Amount of yeast bodies Culture time Amount of yeast
bodies Culture time

peripheral blood vessels such as Asian ginseng extract, Swertia herb extract,
cepharanthin, vitamin E and derivatives thereof and y-oryzanol, local irritants such as
capsicum tincture, ginger tincture, cantharis tincture and nicotinic acid benzyl ester,
nutrients for supplying nutrition to the surroundings of hair matrix cells such as
vitamins such asvitamin A, B1, B2, B6, E and derivatives thereof, pantothenic acid and
derivatives thereof and biotin, and amino acids such as cystine, cysteine, methionine,
leucine, tryptophan and amino acid extracts, female hormones having antagonism
against male hormones such as estradiol and ethinyl estradiol, hair root activators to
improve hypofunction of hair matrix cells such as pantothenic acid and derivatives
thereof, placenta extract, allantoin and quaternium-51, anti-inflammatory agents such as
dipotassium glycyrrhizinate, B-glycyrrhetinic acid, allantoin and hinokitiol, and
humectants to prevent scalp from drying such as glycerin and pyrrolidone carboxylic
acid. One or two or more components selected from these hair growth components
can be added.

[0056]

In general, hair tonics have effects on promotion of hair emergence, promotion
of hair growth, hair restoration, hair nourish and prevention of hair loss. In general,
hair tonics are directly applied to scalp. Examples of hair tonics are liquid medicines,
emulsions, cream, lotions, gels, foam, sprays and the like.  In addition, a
polyphosphoric acid composition may be contained in shampoo, rinse and hair
treatment as an effective ingredient. Fomentations in which an effective ingredient is
soaked in nonwoven fabric or cotton may be also used. The hair tonics containing a
polyphosphoric acid compasition as an effective ingredient can be produced according
to a conventional method.

[0057]
The basic function of hair tonics is to sustain the activation of hair follicle cells

of scalp and elongate hair. Hair tonics are preferably those with a high permeation
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Comparatiye,_i Exams | e 3.33% 15 hours 5.0% 2 hours Comparat ; ve 12 Exam] n 6.67% 5hours
2.0% 2 hours Comparat i sal -3 Examplel 2.00% 15 hours

ability into hair follicle cells to permeate an effective ingredient into hair follicle cells of
scalp. Asdescribed above, polyphosphoric acid synthesized in yeast bodies has a
particle size in the order of nanometers. Therefore, polyphosphoric acid synthesized in
yeast bodies have a high permestion ability into hair follicle cells and can sustain the
activation of hair follicle cells. Therefore, hair tonics can promote hair elongation and
further can maintain hair follicle cells in the state of the growth phase.

[0058]

A fourth aspect of the present invention relates to mouthwashes. The
mouthwashes contain, as an effective ingredient, an effective amount of a
polyphosphoric acid composition extracted from yeast.

[0059]

The mouthwashes involved in the present invention contain a polyphosphoric
acid composition as an effective ingredient. A polyphosphoric acid compoasition is
added to amouthwash in a liquid, gel, paste, condensed liquid, powder or solid state.

It is preferred that polyphosphoric acid contained in the total mass of a mouthwash be
0.01 mass% or more and 70 mass%o or less, preferably 0.02 mass% or more and 50
mass% or less and further preferably 0.1 mass% or more and 50 mass% or less. The
mouthwashes may be administered in arange of 0.01 g or more and 10 g or less
(preferably 0.1 g or more and 5 g or less) in terms of the weight of a polyphosphoric
acid composition once to ten times a day.

[0060]

To the mouthwashes involved in the present invention, known mouthwash
components can be further added. Examples thereof are washing agents such as
polyethylene glycol, polyvinylpyrrolidone, phytic acid, dibasic sodium phosphate,
sodium phosphate and zeolite, bleaching agents such as hydrogen peroxide, urea
peroxide, calcium peroxide and sodium chlorite, anti-inflammatory agents such as

allantoin, e-aminocaproic acid, dipotassium glycyrrhizinate, B-glycyrrhetinic acid,
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1.5% 2 hours Comparati Examp lelve, -4 2.00% 15 hours 2.0% 3 hours Examplel-5 - - 5.0% 2 hours
Examplel-6

ascorbic acid, vitamin E and azulene sodium sulfonate, antibacterial agents such as
isopropyl methylphenol, chlorhexidine hydrochloride, triclosan, hinokitiol,
cetylpyridinium chloride, sodium copper chlorophyllin, benzalkonium chloride,
dequalinium chloride, benzethonium chloride, alkyldiaminoethylglycine hydrochloride,
pyridoxine hydrochloride, lysozyme chloride and catechin, surface active agents such as
polyoxyethylene lauryl ether and sodium lauroyl sarcosinate, seasonings such as
menthol, mastic extract, rose extract and mint flavor, fluorine compounds such as
sodium fluoride, sodium monofluorophosphate and stannic fluoride, antiseptics such as
paraben, phenoxy ethanol and alkyldiaminoethylglycine hydrochloride. One or two or
more components selected from these mouthwash components can be added.

[0061]

In general, mouthwashes remain in the mouth for a certain time to clean up the
mouth, prevent drying, provide arefreshed feeling and the like, or have the preventive
or therapeutic effects of oral diseases. Examples of mouthwashes include tooth
powder, polishers, mouthwashes, spray type mouthwashes, gargles, oral rinses and the
like. The mouthwashes containing a polyphosphoric acid composition as an effective
ingredient can be produced according to a conventional method.

[0062]

The basic function of mouthwashes is to clean the mouth and promote the
health of periodontia containing alveolar bones and teeth.  Since mouthwashes
permeate an effective ingredient into periodontal cells to suppress the inflammation of
gums, those with a high permestion ability into periodontal pockets are preferred.  As
described above, polyphasphoric acid synthesized in yeast bodies has a particle sizein
the order of nanometers. Therefore, a polyphosphoric acid composition synthesized in
yeast bodies has a high permeation ability into gum cells and alveolar bones of
periodontia and can promote gum cell proliferation, and simultaneously suppress

inflammation and stimulate regeneration of alveolar bones.
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- - 7.5% 2 hours Examplel-7 - - 10.0% 2 hours [0083] (Comparative measurement of the
contained and accumulated amount of polyphosphoric acid) After culturing the yeast in the
conditions in Table 2, the contained and accumulated amount of polyphosphoric acid in yeast was
evaluated. The yeast cells were suspended in distilled water with twice the weight of the cells originally
put and the obtained suspension was subjected to heat treatment at a temperature of 80C for 30
minutes. Thereafter, centrifugation was carried out in conditions of 10000 x g for 10 minutes and
supernatant vra&grllected to obtain an extract. To the extract, nitric acid was added so that the final
concentration'would be 3.4%, and by heat treatment at a temperature of 100C for 30 minutes,

polyphosphoric acid wasetamned|aipdyt vy diolyzeeht Nexhtviv eladate fioml yddiets eageiningas added to
determine a phosphoric acid amount. A %%/phosphoric acid amount was calculated from the

determined pﬁ%%ﬁ@%iﬁ%i@%ﬁﬁl&%t% @’@é‘@?&ﬁﬁﬁ‘cr%f%%ﬁmi\?ﬁiqﬁ%m&@hoten Co.,
Method for de& ngbg%assmm mmhﬁﬁeﬁ%ﬁ%ﬂ%ﬁjwm% Sh%\?f%r'%sTable 3. From

the results in Table 3, in Comparative Examples 1-1, 1-2, , the accumulated amount of

polyphosphoribedomt] pevdyicté Hans tmeasf feddSpe0als yrdesstibgd epolypimspladrinatéd when a phosphoric
acid residue Vggrigo%ﬂ%ﬂ?rrlgy l?escgn?gll irg'ed therein in an amount which can show the effect.

Examples of food products are drinks.  When using as a drink, the polyphosphoric acid

composition of the present invention can be easily orally taken. Examples of drinks

are soft drinks, tea, coffee, black tea and lactic acid drinks.  The food products may be

administered to subjectsin arange of 0.01 g or more and 10 g or less (preferably 0.1 g

or more and 5 g or less) in terms of the weight of a polyphosphoric acid composition

once to ten times a day.

[0064]

A preferred aspect of the present invention relates to food additives containing,
as an effective ingredient, an effective amount of any polyphosphoric acid compaosition
described above. The food additives of this embodiment are properly added to food
products to show the above-described effects of polyphosphoric acid composition.
[0065]

A preferred aspect of the present invention relates to supplements containing,
as an effective ingredient, an effective amount of any polyphosphoric acid compaosition
described above.  Supplements themselves are known.  That is, supplements can be
produced by mixing known carriers (starch etc.) with the polyphosphoric acid
composition of the present invention and forming with atableting machine. The food
products, food additives or supplements involved in the present invention contain a
polyphosphoric acid composition.  Polyphosphoric acid contained in the total mass of
a supplement is 0.01 mass% or more and 50 mass% or less, preferably 0.02 mass% or
more and 30 mass% or less and further preferably 0.1 mass% or more and 15 mass% or
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Contrarily, it was found that the accumulated amount was large in Examples 1-5, 1-6 and 1-7 not using
the broth A, which was 0.10 to 0.22 mmol. In Example 1-5, the contained and accumulated amount of
polyphosphoric acid was highest and was 1.5 times or more that of Comparative Example 1-3. In
addition, in Examples 1-5, 1-6 and 1-7, the culture time was also short, which was for 2 hours. Further,
the broth was not required to be exchanged. It was found that in the production method of a
polyphosphoric acid composition containing polyphosphoric acid extracted from yeast, the production

e S AT A sl Lo L
acid per g of yaasifitesmbHanapaative okpspdnaribics, Ailitiosparsitertiixand telulose,

various types of inorganic bases, vitamins, collagen, hyaluronic acid, coenzyme Q10, a-

lipoic acid and various types of plant extracts, perfumes, sweeteners and the like. The

supplements may be administered to subjects in arange of 0.01 g or moreand 10 g or

less (preferably 0.1 g or more and 5 g or less) in terms of the weight of a

polyphosphoric acid compasition once to ten times a day.

[0066]

A preferred aspect of the present invention relates to intestinal drugs containing,
as an effective ingredient, an effective amount of any polyphosphoric acid compaosition
described above. The intestinal drugs can be produced in the same manner as for the
above-described supplements.  The intestinal drugs may be administered to subjectsin
arange of 0.01 g or more and 10 g or less (preferably 0.1 g or moreand 5 g or less) in
terms of the weight of a polyphosphoric acid composition once to ten times a day.
[0067]

Another aspect of the present invention relates to a method for producing a
substance containing polyphosphoric acid, salts of polyphosphoric acid or solvates of
polyphosphoric acid.  This method comprises a step of obtaining an yeast mass, a step
of obtaining a yeast broth, a step of obtaining yeast precipitates, a step of obtaining a
yeast suspension, a step of obtaining a yeast extract and a step of obtaining a
polyphosphoric acid composition.  The step of obtaining an yeast massis a step of
obtaining an yeast mass by standing yeast cells under temperature conditions of 1°C or
more and 10°C or less. The step of obtaining a yeast broth is a step of obtaining a
broth containing yeast containing and accumulating polyphosphoric acid by culturing
the yeast mass in a broth containing phosphate. The step of obtaining yeast
precipitates is a step of obtaining precipitates by separating the yeast broth by
centrifugation. The step of obtaining a yeast suspension is a step of, by suspending
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yeast cells obtained as precipitates in a liquid, obtaining a suspension in which yeast
cellsare suspended. The step of obtaining a yeast extract is a step of obtaining a yeast
extract by extracting polyphaosphoric acid from yeast bodies by heat treatment of the
yeast suspension.  The step of obtaining a polyphosphoric acid composition is a step of,
by separating the yeast extract by centrifugation into supernatant containing
polyphosphoric acid and precipitates containing a fraction of yeast bodies, obtaining a
polyphosphoric acid compasition in the supernatant.

[0068]

Yeast cells can incorporate phosphoric acid into yeast bodies and synthesize
polyphosphoric acid inthe cell.  Yeast incorporate phosphoric acid into fungal bodies
by culturing yeast in a broth containing phosphate.  As amethod in which a yeast body
incorporates phosphoric acid and synthesizes polyphosphoric acid, a method having two
steps as a culture step is generally known.  The first step is a step of obtaining the
phosphoric acid starvation state of yeast by culturing yeast cells in a broth which does
not contain phosphoric acid at all for the purpose that yeast easily incorporates
phosphoric acid. The second step is a step of incorporating phosphoric acid into yeast
bodies by culturing yeast cellsin abroth rich in phosphoric acid. It has been believed
that yeast can efficiently incorporate phosphoric acid into cell bodies by the culture step
having two steps.  In the above-described method, however, two types of broths are
required, and thus yeast cells cultured in the first type of broth are required to be
collected and cultured in a new broth again. Therefore, a conventional culture step has
had problems in terms of handling and costs.

[0069]

In the production method involved in the present invention, there is a step of
obtaining an yeast massfirst. The step of obtaining an yeast massis a step of
obtaining an yeast mass by standing yeast at 1°C or more and 10°C or less.  Inthe step

of obtaining an yeast mass, yeast are left to stand under conditions where the water
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Example 1-7 0.10 Example 2 [0085] (Evaluation of a method for extracting polyphosphoric acid)
The condition for extracting polyphosphoric acid from yeast was considered. Heat treatment was
carried out so that the temperature (60 to 0C) and time (0 to 60 mm) of heat treatment would be
conditions described in Table 4 and the extraction rate of polyphosphoric acid was compared. The
broth of yeast was separated by centrifugation in conditions of 4000 x g for a minute to collect
precipitates of yeast bodies. The collected yeast bodies were frozen at -20C. Thereatfter, the yeast

cells were liquef ggf@/n in disti \%g,;fr gg!g. I t Ir];%g $ nsj as dispensed to
a microtube ;(%Sﬁﬁiﬁgg%sﬁ t%?ﬁ%%%%ﬁ%ﬁgﬂ stf’rﬂ?lg, ce%#?gg%t% WasHi%rgﬁe(ljR gn\%/in conditions of
8000 x g for Sryinfiesandrappsaaianis e ele piedrabl p e xtr schdid d whtnimerkextract was used as

a sample and electrophoresis was carried out using 15% polyacrylamide gel (150 V, 45 min).
Thereatfter, thigfe OSSR REAERPY. GR PSR AEAE BludD i'??eﬁ%dwemwnwﬁ%m 3hown in Fig.

1. When the reigeulay Wil i RUtRBLRL APAUal AR aasBharip REE xirpgieges confimed by

electrophoresis, It was at molecular species with a large molecula ight decreased
depending orohizirting damyedsynhesat trébdrakent, abSOMice A€pmiocehs oissiondiflEdis iButeause
polyphosphoric acid has a possibility of being decomposed by heating for a long period of time.

Because of tH FHAS FEumi the Siproh 08 LA A ¥ RRSL PEw 36k o FRUNiRRAENPS B¥minutes is preferred
for the extractig dﬂ‘i@fﬂ@ 'E)‘P@Btgiﬂmg[gp% mass0 the extract obtained by the above method,

nitric acid was added so that the final concentration would be 3.4%, and by heat treatment at a
temperature ¢OQATAC for 30 minutes, polyphosphoric acid was completely hydrolyzed. Next, a

dat lybdat t dded to determi hosphori id t. A polyphosphoric acid
amount was calculatd MO HOUBRIRMETDROUHON o B FHETER R resuns are

shown in Tabig i E5REIHE FRESHRIE TamEHAotBan BRRInEREaRSsIen A9maitdiasmihe greatest
extraction amount of polyphosphoric acid was obtained. [0087] [Table 4] Table 4
calcium and zinc, and vitamins such as vitamin B2, vitamin B6, vitamin C, pantothenic

acid and folic acid at a high concentration.  In the production method involved in the
present invention, the step of obtaining a yeast broth consists of only one step because
of undergoing the step of obtaining an yeast mass.  In the production method involved
in the present invention, approximately 1.5 times amount of polyphosphoric acid can be
obtained as compared to a conventional production step containing a culture step
consisting of two steps.  Further, the culture time is within an hour or more to 3 hours
and is drastically shortened as compared to the culture time required in the conventional
culture step consisting of two steps.  Further, by culturing yeast in the presence of
minerals and vitamins, not only a polyphosphoric acid composition favorable for
cosmetic material, hair tonics and mouthwashes can be obtained but also the culture
time can be shortened.
[0071]

It is preferred that the broth contain a lactic acid bacterium.  The lactic acid
bacterium is preferably added at 0.1 mass% or more and 50 mass% or less of yeast, and
may be 0.5 mass% or more and 20 mass% or less, 1 mass% or more and 15 mass% or

less, and 2 mass% or more and 10 mass% or less.  Examples of lactic acid bacteriaare
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Extraction conditions Heating temperature (t) Heating time (min) Po | yphosphor i ¢ acid
concentrationin yeast cell (mM) Example 2-1 90 10 66.09 Example 2-2 80

any or two or more of Lactobacillus casel, Lactobacillus acidophilus, Lactobacillus
brevis, Lactobacillus delbrueckii, Lactobacillus fermentum, Lactobacillus helveticus,
Lactobacillus kefir, Lactobacillus paracasel, Lactobacillus plantarum, Lactobacillus
rhamnosus, Lactobacillus salivarius, Streptococcus thermophilus, Lactococcus lactis,
Lactococcus plantarum, Lactococcus raffinolactis, Leuconostoc lactis and Leuconostoc
mesenteroides. The lactic acid bacterium may be added to a medium in advance, may
be gradually added during the course of culture, or may be added during the course of
culture.

[0072]

The step of obtaining yeast precipitates is a step of obtaining yeast to be
precipitated by separating a fluid, in which yeast cells are cultured, by centrifugation.
Centrifugation is carried out in conditions of a centrifugal force of 3000 x g to 15000 x
g for 3 minutes to 30 minutes.  Centrifugation can be carried out by a conventional
method.

[0073]

The step of obtaining a yeast suspension is a step of suspending yeast
precipitates obtained by centrifugation in a cell suspension solvent.  For the cell
suspension solvent, solutions which are commonly used for suspending cells such as
distilled water, a physiological saline solution, a phosphate buffer and a pH buffer can
be used.

[0074]

The step of obtaining a yeast extract is a step of applying heat to a yeast extract.
By applying heat shock to yeast, cell membranes are destroyed and polyphosphoric acid
is eluted outside fungal bodies. The heat trestment can be carried out at atemperature
of 60°C or more and 80°C or less for 20 minutes or more and 40 minutes or less.  Itis
preferred that the heat treatment be adjusted to the conditions of temperature and time at

which synthesized polyphaosphoric acid is not decomposed.
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[0075]

The step of obtaining a polyphosphoric acid composition is a step of, by
separating the yeast extract by centrifugation into supernatant containing
polyphosphoric acid and a fraction of yeast bodies, obtaining a polyphosphoric acid
composition.  Polyphosphoric acid eluted from yeast cells is water-soluble and
dissolved inaliquid. Therefore, the extract can be separated by centrifugation into
precipitates of yeast bodies and a polyphosphoric acid compasition containing
polyphosphoric acid.  After centrifugation, supernatant is collected and a
polyphosphoric acid compasition can be obtained.  Centrifugation is carried out in
conditions of a centrifugal force of 5000 x g to 10000 x g for 3 minutes to 30 minutes.
Centrifugation can be carried out by a conventional method. The yeast extract
contains cell components of yeast, protein hydrolysates of proteins, vitamins and
minerals along with polyphosphoric acid. The cell components of yeast, protein
hydrolysates, vitamins and minerals are useful for the maintenance or the growth of skin
and scalp cells and operate as an effective ingredient of cosmetic material, hair tonics
and mouthwashes. Therefore, it is preferred that during centrifugation in the step of
obtaining a polyphosphoric acid composition, these substances be left in supernatant
along with polyphosphoric acid.  As centrifugal conditions, therefore, separation is
preferably carried out at arelatively low centrifugal force which can be set in acommon
centrifuge such as 5000 x g to 10000 x g.

[0076]

As a preferred embodiment of the present invention, the step of obtaining a
yeast extract is a step of heat treatment at atemperature of 60°C or more and 80°C or
less for 20 minutes or more and 40 minutes or less.  The above-described step of
obtaining a yeast extract in the production method of a polyphosphoric acid
composition is a step of heat treatment at a temperature of 60°C or more and 80°C or

less and preferably 65°C or more and 75°C or less for 20 minutes or more and 40
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minutes or less and preferably 25 minutes or more and 35 minutes or less.  Synthesized
polyphosphoric acid may be decomposed depending on conditions of heating
temperature and heating time and thus the treatment time of heat treatment is preferably
40 minutes or less.  Further, protein hydrolysates can be obtained in the step of
obtaining a yeast extract. Protein hydrolysates can be obtained by hydrolyzing
proteinsin yeast bodies. Therefore, heat trestment is preferably carried out at a
temperature of 80°C or less for not less than a certain time not to deactivate enzymesin
protein hydrolysates in yeast bodies.

[0077]

Although the production step in the present invention contains a step of heat
trestment at a temperature of 60°C or more and 80°C or less for 20 minutes or more and
40 minutes or less, the denaturation of proteins and vitamins which are weak against
heat is suppressed. This is because, when proteins and vitamins are extracted together
with polyphosphoric acid from yeast, nano particles of polyphosphoric acid protect
proteins and vitamins by inclusion.  Polyphosphoric acid extracted from yeast also has
afunction to stabilize components unstable in heat.

[0078]

An aspect different from the above of the present invention relates to
polyphosphoric acid-containing yeast and supplements (food products, food additives
and intestinal drugs) containing such polyphosphoric acid-containing yeast. The
polyphosphoric acid-containing yeast can be produced as follows.  As specific
conditions, the method described above which is properly modified can beused. A
yeast broth containing and accumulating polyphosphoric acid is obtained by culturing
an yeast mass in a broth containing a lactic acid bacterium and phosphate.  Next, yeast
precipitates are obtained by separating the yeast broth by centrifugation. Then,
polyphosphoric acid-containing yeast containing any of polyphosphoric acid, salts of
polyphosphoric acid or solvates of polyphosphoric acid is obtained by using the yeast
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precipitates. At thistime, yeast (and alactic acid bacterium) may be died out by
treatment such as heating.  When polyphosphoric acid-containing yeast contains dead
bodies of the yeast and |actic acid bacterium, since they become food of enterobacteria,
more preferred effects are shown and further the production of supplements and the like

becomes easy.

Example 1
[0079]

(Production of intra-cellular polyphosphoric acid using yeast)

Asthe yeast used for culture, live yeast for food (Oriental yeast, regular,
Oriental Yeast Co., Itd.) wasused. First, the above yeast cells were stored at 10°C or
lessfor 3 days to obtain an yeast mass. Next, the yeast was cultured only in a broth B
with a composition described in Table 1. The culture time and the amount of yeast
bodies are as described in Table 2. The amount of yeast bodies is shown by a
percentage of the amount of fungal bodies to the amount of broth.  The broth B was
prepared in an amount of 40 mL and the yeast was put therein to a percentage described
inTable2. Thereafter, the broth with the yeast was cultured with shaking at 25°C for 2
hours.  After shaking culture, the broth was separated by centrifugation in conditions
of 4000 x g for aminute to collect precipitates of yeast bodies. The collected yeast
cells were washed with distilled water once and stored at -30°C.
[0080]
Comparative Example 1

In order that the yeast would be in a phosphate starvation state, yeast cells were
cultured in abroth A not containing phosphoric acid at al.  The culture time and the
amount of yeast bodies are as described in Table 2.  The amount of yeast bodies are
shown by a percentage of the amount of fungal bodies to each amount of broth. The

broth A was prepared in an amount of 300 mL and 6 g of the yeast were put therein.
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Thereafter, the broth with the yeast was cultured with shaking at 25°C for each time
described in Table 2. After shaking culture, the broth was separated by centrifugation
in conditions of 4000 x g for aminute to collect precipitates of yeast bodies. Next, the
broth B was prepared in an amount of 40 mL and the collected yeast bodies were put
therein to a percentage described in Table 2. Thereafter, the broth with the yeast was
cultured with shaking at 25°C for 2 hours.  After shaking culture, the broth was
separated by centrifugation in conditions of 4000 x g for a minute to collect precipitates
of yeast bodies. The collected yeast cells were washed with distilled water once and
stored at -30°C.  Both the broths A and B were adjusted to pH 5.2 with a succinate

buffer or a phosphate buffer.
[0081]
[Table 1]
Table 1
Broth A Broth B
(NH4),S0,4 0.50% (NH4),S0, 0.50%
KCi 0.07% KCI 0.07%
MgSQO,4-7H,0 0.04% MgS0,4-7H,0 0.04%
D-Glucose 1% D-Glucose 1%
Succinic acid 100mM NaH,PO,+2H,0 100mM
[0082]
[Table 2]
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10 19.65 Examp | e 2-17 60 30 31.83 Examp | e 2-18 60 60 48.18 Example 3 [0088] (Shapes of
polyphosphoric acid extracted from yeast)

Table 2
Broth A Broth B
yooct bodies | Culture tine Jesat bodies | Culture tine
omearetive1-1 3.33% 15 hours 5.0% 2 hours
| fombarativey-2 6.67% 5 hours 2.0% 2 hours
Comarativeq_g [ 9 00 15 hours 15% 2 hours
| Boamle1=4 2.00% 15 hours 2.0% 3 hours
Example 1-5 - - 5.0% 2 hours
Example 1-6 - - 7.5% 2 hours
Example  1-7 — — 10.0% 2 hours
[0083]

(Comparative measurement of the contained and accumulated amount of
polyphosphoric acid)

After culturing the yeast in the conditions in Table 2, the contained and
accumulated amount of polyphosphoric acid in yeast was evaluated. The yeast cells
were suspended in distilled water with twice the weight of the cells originally put and
the obtained suspension was subjected to heat treatment at atemperature of 80°C for 30
minutes. Thereafter, centrifugation was carried out in conditions of 10000 x g for 10
minutes and supernatant was collected to obtain an extract.  To the extract, nitric acid
was added so that the final concentration would be 3.4%, and by heat treatment at a
temperature of 100°C for 30 minutes, polyphosphoric acid was completely hydrolyzed.
Next, a vanadate-molybdate reagent was added to determine a phosphoric acid amount.
A polyphosphoric acid amount was calculated from the determined phosphoric acid
amount (Japanese Standard of Food Additives, Hirokawa Shoten Co., Method for
determining potassium polyphosphate). The calculated results are shown in Table 3.
From the results in Table 3, in Comparative Examples 1-1, 1-2, 1-3 and 1-4, the
accumulated amount of polyphosphoric acid per g of yeast was 0.03 to 0.13 mmol by

the number of moles when a phosphoric acid residue was considered as a unit.
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A polyphosphoric acid composition containing polyphosphoric acid extracted from yeast was
freeze-dried to obtain dry powder of a polyphosphoric acid extract. The fine structure of the dry powder
was observed by a scanning electron microscope. As shown in Fig. 2, a large number of particles with
a diameter of 1000 nm or less were confirmed along with structures which are believed that
constituents of yeast cells were dried and solidified. This could confirm that polyphosphoric acid
extracted from yeast existed as particles with a diameter of the order of nanometers. Example 4 [0089]
(Promotion of ] . [ferati i ' It from yeast)

The effect of g Bgﬁ%‘?pl)ﬁzﬁ p %r%ﬁ%éﬁ%%ﬁ@g %%%:%%%%%%%%@&%%@%ﬁ%ged from yeast
to fibroblast pandiferatiorusiagtay dlogied Wi dh hEsoetbaslg Sz Hhisr 9nAmxaaplsiBensolution Cell
Proliferation Assay Kit manufactured by Promega I0C). Yeast was cultured by the procedure in

Examples 1-F0B5 negpResRUMSdecsBpen hRY YRhombaris 8ié W ardHeeR B Y6 410.2 mL each to
o O ae PR A AR BN 2! OGRIGRO Btrfgation was
carried out in Icondﬁfillonsr%eF’HlOOOO X §for 10 minutes and supernaota’r%t Wags'ﬁ%ﬁgged to obtain an
extract P. Thd -gbthamitwettiactsvBsetschshoerevsieh hvast dny2fiitason Fuitihes, €hd brpth wtsnilatation filter
and the protein concentration and the phosphoric acid amount were measured. As a result of the

measurement SRS FhBEFr3RRESd AN eURE bR SEpeH A et i fration in the extract P
was 91.1 MMy arlsiilioni s EBRBLST B SAERSHEESORBhAlIRG  PLla BHAREAHERIgBdhe protein
concentrationp(é:)owntained in the ex@gct P was 15.896‘3168%%. [0090] Comparative Exar9nple’ 2 Yeast
cultured only thepinditttinonuehedini i ahplsphoss excidi €biresiegnpsead tn theeppedaddure in Comparative
Examples LB?Hf r 58!1 urs was seul%ect d 1o heat treatmenpt in the same conditions as the extraction
conditions of %C@ é%Wﬁ%’ﬁ aﬁﬁ@)@tﬂﬁéﬁ@%?bﬂ“ﬂ@%l%&%?ned polyphosphoric acid. The
background Iw@égolyphosphoric acid concentration in the extract Q was 0.65 iriM and the protein
concentration was 9.84 mg/ml. [0091] (Comparison of promotion of fibroblast proliferation)

[Table 3]
Table 3
Accumulated amount of
polyphosphoric acid per g of yeast
(mmol)
Comparative 4
Example 1-1 0.03
Comparative 4
Example 1-2 0.08
Comparative 4 _
Example 1-3 0.14
Comparative ;
Exampl e 1-4 0.13
Example 1-b 0.22
Example 1-6 0.16
Example 1-7 0.10

Example 2
[0085]
(Evaluation of amethod for extracting polyphosphoric acid)
The condition for extracting polyphosphoric acid from yeast was considered.

Heat treatment was carried out so that the temperature (60 to 0°C) and time (0 to 60

33



Next, these extracts P and Q were added to a broth of dermal cells in normal human breast (HDF,
manufactured by Cell Applications, Inc. USA) and the effect of promoting cell proliferation was
evaluated by MTS method (CellTiter 96 Aqueous One Solution Cell Proliferation Assay Kit,
manufactured by Promega KK). The cells were seeded in a 96-well plate at 3000 cells/well and
cultured in D-MEM medium with 10% FBS (fetal bovine serum) for 24 hours. Thereafter, the cells were
cultured in D-MEM with 1% FBS overnight. The cell broth was exchanged with D-MEM medium

S“pp'eme”te&@t%ﬁ%ﬁ‘t%ﬁ%@&% @8908&‘9(8&0%%%%{)‘&1%?3@% ré}ﬂi%é%%&%&ofp ) Agecarried out at

24, 48 and 6 urs and nm was measured minu e onse e reaction by a

plate reader. bigsdypkigtionescidijvaiednaoatbat thegbastinioprsentaspardetisybe 0.174 mg/ml. In this

case, the polyphosphoric acid concentration in the extract P was 1 mM in the medium. The

polyphosphorfeBid 4R carBRarsPitaRe X & O WAl 1619 SR Prerei iAsaRe®he polyphosphoric
acid concentr&g@&pf tﬁge%eﬂ | §é@Pb‘%@]E§"\W§é’W& erexhRet PTW%?%%w%QQ&gproximately 87
i i with'the

times the polyphosphoric augeéoncentratlon of the méﬂlum supplemente extract Q. In

addition, a sawgsteliiqueltad lritheuspeaadtiaticti | Hopodyeegsph orithe olalatnddes gy fsmmvyasa st was 0.2 mM
in the extract was also evaluated. [0092] As comparative examples, a case in which

polyphosphorSBEREHd RABICEIRUA TS Prdbitm P e ESRE YO SANE A B A FEHEFR SR ium
polyphosphatg which WagRLESINBASHPENE 2 fARY RIS SpuhesiRadAsRica s synthesized

polyphosphoric acid, the average polymerization number of phosphoric acid is approximately 60) was
added at a comveriteationlof bhiaMean exdy @t avastsad he Jpnapiectivielettibpbbless prasidarnaedn is

Eample 4.2 COMBAAET VLR AT EODArP D). - AT I8 ST 3 1 Example
Details 0.05% toluidine blue. The result of electrophoresisis shown in Fig. 1.  When the
molecular weight distribution of natural polyphosphoric acid extracted was confirmed
by electrophoresis, it was found that molecular species with a large molecular weight
decreased depending on heating time by heat treatment at 80°C for 40 minutes or more.
This is because polyphosphoric acid has a possibility of being decomposed by heating
for along period of time. Because of this, it was found that the heat treatment at 80°C
for approximately 30 minutesis preferred for the extraction of polyphosphoric acid.
[0086]
To the extract obtained by the above method, nitric acid was added so that the
final concentration would be 3.4%, and by heat treatment at a temperature of 100°C for
30 minutes, polyphosphoric acid was completely hydrolyzed. Next, a vanadate-
molybdate reagent was added to determine a phosphoric acid amount. A
polyphosphoric acid amount was calculated from the determined phosphoric acid
amount. The calculated results are shown in Table 4. From the resultsin Table 4,
when heating at 80°C for 30 minutes, the greatest extraction amount of polyphosphoric
acid was obtained.
[0087]
[Table 4]



24 1mN1 dolyphodohorir acid extractor] frail yeast (extract L 03448 (1,17 0. 2 mM Polyphosphoric acid
extracted trom yeast extract hi 0.3117 (1.05) Extract which hardly contains Po J yphnsphor i a acid (ex
Lract di 0.3311 (1,12) 1mM

Table 4

Extr@c’Fion ?z;;épiture l’;l?r?l;mg Egrlxgzzifzr‘;?griloiﬁcj/gast cell
conditions (°c) (min) (mM)

Example 2-1 90 10 66.09
Example 2-2 80 0 7.24
Example 2-3 80 10 88.68
Example 2-4 80 20 86.13
Example 2-5 80 30 93.17
Example 2-6 80 40 91.92
Example 2-7 80 50 85.46
Example 2-8 80 60 85.20
Example 2-9 70 0 11.49
Example 2-10 70 10 72.14
Example 2-11 70 20 78.15
Example 2-12 70 30 83.13
Example 2-13 70 40 80.49
Example 2-14 70 50 68.89
Example 2-15 70 60 77.60
Example 2-16 60 10 19.65
Example 2—17 60 30 31.83
Example 2-18 60 60 48.18

Example 3
[0088]

(Shapes of polyphosphoric acid extracted from yeast)

A polyphosphoric acid compasition containing polyphaosphoric acid extracted
from yeast was freeze-dried to obtain dry powder of a polyphosphoric acid extract.
The fine structure of the dry powder was observed by a scanning electron microscope.

Asshown in Fig. 2, alarge number of particles with a diameter of 1000 nm or less were
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(1.50) 0.3533 (1.22) 0.3279 (1.13) 0.3594 (1.24) 0.2892 (1.00) 69 0.532 (2.t) 0.48182 0.4107 (1.64)

confirmed along with structures which are believed that constituents of yeast cells were
dried and solidified. This could confirm that polyphosphoric acid extracted from yeast
existed as particles with a diameter of the order of nanometers.

Example 4

[0089]

(Promotion of fibroblast proliferation by a polyphosphoric acid composition
extracted from yeast)

The effect of a polyphosphoric acid composition containing polyphosphoric
acid extracted from yesast to fibroblast proliferation was evaluated by MTS method
(CellTiter 96 Aqueous One Solution Cell Proliferation Assay Kit manufactured by
PromegaKK). Yeast was cultured by the procedure in Examples 1-5.  For extraction,
these suspensions of fungal bodies were dispensed at 0.2 mL each to an Eppendorf tube
and heat treatment was carried out at 80°C for 30 minutes. Centrifugation was carried
out in conditions of 10000 x g for 10 minutes and supernatant was collected to obtain an
extract P. The obtained extracts P each were sterilized by filtration with a 0.45 ym
sterilization filter and the protein concentration and the phosphoric acid amount were
measured. As aresult of the measurement of the phosphoric acid amount, the
polyphosphoric acid concentration in the extract Pwas 91.1 mM. In addition, asa
result of the measurement of the protein concentration, the protein concentration
contained in the extract P was 15.89 mg/ml.

[0090]

Comparative Example 2

Yeast cultured only in a broth not containing phosphoric acid (broth A used in
the procedure in Comparative Examples 1-3) for 15 hours was subjected to heat
treatment in the same conditions as the extraction conditions of the extract Pto prepare
an extract Q which hardly contained polyphosphoric acid. The background level

polyphosphoric acid concentration in the extract Q was 0.65 mM and the protein
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0.4346 (1.73) 0.2507 (1.00) Numbers in parentheses show proliferation rates at the time when a value
of no treatment (Comparative Example 2-3) at each time is considered as 1. [0094] Table 5 shows
the details of each example and comparative example and cell proliferation rates thereof (absorbance
at 490 nm). Fig. 3 is a figure in which the values are shown by a graph. It was found that Example 4-1
had the highest proliferation rate and an extract containing polyphosphoric acid extracted from yeast at
1 arl\A had a very high activity of promoting cell proliferation. It was also found that the extract in

Example 4-2 ini f5| ic acid extracted from yeast at 0.2 arl\A also had a relatively high
activity of pro?’ngo ﬁé}ﬂé}e%%%%) ér%aﬁt?ﬁﬁ%'was found that its ability to promote proliferation depended on

a polyphosphi9gcid content. In Comparative Example 2-1 which hardly contained polyphosphoric
acid, an ability to promote proliferation was low as compared to samples containing polyphosphoric

acid. It was also founCaRRaFRRMHBIPIESHIS i rebiFE REAEEER ROIM yeast was added, a proliferation
ti t imate| ' ' ' trati f
promotion rate was algﬁ)pgi{/%% 8x¥ré'cé méqﬂ;y%&g@ggmggh %&I&&gﬁg}ﬁ ﬁ&ﬂ,%ﬁn ration o

chemically synthesize osphoric acid was a; From ve, It was found that

polyphosphoritraardbesdsa i€d-froanufacistdddny &t drppéixaidies) abilxgAD aebinoeE aztlbroliferation than

that of conventional polyphosphoric acid which was chemically synthesized. Example 5 [0095]
ol it

(Permeability RSPRGH/¥H feratignayesRayaisHiN Mise TREH A (fGAT LR PP AdueiR Mermeability of
chemically sygfigRigreLp BrRgsRboHsacit @ RARRARIASH E%&&?@Q L@ggacﬁfé o ygast was

compared using artificial skin ( TESTSKIN LSE-high, TOY : ). To the horny layer surface
of artificial skiseeOet] mnbSBanll piltiestjdeciscH et aref pdiyebos phit e cedivas \sdiolétY@and 1.2 ml of

TBS (20mM Tris-HC1 pH 7.5, 137 mM NaCE was added to the lower part of artificial skin and
temporature S (CREhRRY (R SR UGOS3 & 3 P i G are LT At
pOlyphOSphOV\'bﬁtﬂCI'%W%Q‘@ﬂéﬂggm.to e veraa el siiiFigéswimpndenihedfimal layer) and

merged in TBS was determined. In a determination method, the phosphoric acid amount was
determined byupRlameatetAitio BAcH g ashemtal Mngeotyphespharineids i Ieddmpleaction the
polyphosphoric acid %réml.{né\%ls galcg@tﬁg from value. The eremigibll into art*flmal skin is

compared and RETESHIE e ShoW ThoT AR 2 sa LY ShrE SR S artificial skin

supplementeghwishspoly Rivepbasicoacigiend rasted fremneasichodwRipERCHarRginextracted from

yeast had permeation with approximately 2.1 times the amount of chemically synthesized

polyphosphorREQiiiicansenEriven wavka i dd4med/ pbly JRdBIsHaRR: Heiackyrhospbarfeciideast more easily
permeated into, Sk AR HO RISl MIRCS rRF R NRRSFRRC T RS [Shi BRSSO AL !

concentration in the extract Q was 0.0115 mM in the medium.  The polyphosphoric

acid concentration of the medium supplemented with the extract P is a concentration

approximately 87 times the polyphaosphoric acid concentration of the medium

supplemented with the extract Q.  In addition, a sample in which the concentration of

polyphosphoric acid extracted from yeast was 0.2 mM in the extract was also evaluated.

[0092]

As comparative examples, a case in which polyphosphoric acid was not added
to a medium and a case to which medium-chain sodium polyphosphate which was not
derived from yeast and chemically synthesized (chemically synthesized polyphaosphoric
acid, the average polymerization number of phosphoric acid is approximately 60) was
added at a concentration of 1 mM were evaluated. The promotion of fibroblast

proliferation is compared and the results are shown in Table 5.
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Table 6 Example 6 [0097] (Effect of polyphosphoric acid extracted from yeast on cell proliferation)

To the horny layer surface of artificial skin ( LESTSKIN LSE-high, TOYOBO CO., LTD), 0.1 ml of 20
iriM or 100 mM each aqueous solution of polyphosphoric acid was added. Contrarily, 0.1 ml of TBS
was added to the horny layer surface of artificial skin as a comparative example. To the lower part of
the artificial skin, 1.2 ml of TBS was added, and temperature was retained at 37C for 70 hours and the
survival rate of artificial skin cells was then evaluated by MTT method.
MTT[344,5-ditp&ggithiazol2-y1)-diphenyl tetrazolium bromide] was dissolved in TBS to 0.333 mg/ml
and 1.2 ml of iower layer liquid of artificial skin was exchanged with TBS having MTT dissolved
therein. Temperature] Vetergjtained at 37C for 4 hours and the formation of insoluble formazan was
then confirmed. The results are shown in Fig. 4. Further, artificial skin was then collected and
formazan precipité@@ﬁ in the artificial skin was dissolved in 0.3 ml of isopropanol and absorbance at
595 nm was measured..bliesasultsare shewnin Ti%‘tga?.ve[@(i)e gliTavle 7] Tape"7 sample Absorbance

Xample
100 mM polyphosphoric atid exfracted fram yeast 20 mM po | yphogphor]i ¢ acid extracted from yeast
. Polyphosphoric acid | Polyphosphoric acid | Extract which hardly
Details extracted from yeast} extracted from yeastj contains

(extract P) (extract P) polyphosphoric acid
{extract Q)

Chemical ly synthesized

polyphosphoric acid No treatment

24 0.3448 (1.17) 0.3117 (1.05) 0.3311 (1.12) 0.2913 (0.99) 0.2958 (1.00)
48 0.4334 (1.50) 0.3533 (1.22) 0.3279 (1.13) 0.3594 (1.24) 0.2892 (1.00)
69 0.532 (2.12) 0.4818 (1.92) 0.4107 (1.64) 0.4346 (1.73) 0.2507 (1.00)

Numbers in parentheses show proliferation rates at the time when a value of
no treatment (Comparative Example 2-3) at each time is considered as 1.

[0094]

Table 5 shows the details of each example and comparative example and cell
proliferation rates thereof (absorbance at 490 nm). Fig. 3 isafigureinwhich the
values are shown by agraph. It was found that Example 4-1 had the highest
proliferation rate and an extract containing polyphaosphoric acid extracted from yeast at
1 mM had avery high activity of promoting cell proliferation. It was also found that
the extract in Example 4-2 containing polyphosphoric acid extracted from yeast at 0.2
mM also had arelatively high activity of promoting cell proliferation. It was found
that its ability to promote proliferation depended on a polyphosphoric acid content.  In
Comparative Example 2-1 which hardly contained polyphosphoric acid, an ability to
promote proliferation was low as compared to samples containing polyphosphoric acid.
It was aso found that when polyphosphoric acid extracted from yeast was added, a
proliferation promotion rate was approximately 1.5 times to twice higher than when the
same concentration of chemically synthesized polyphosphoric acid was added. From
the above, it was found that polyphosphoric acid extracted from yeast had a more
excellent ability to promote cell proliferation than that of conventional polyphosphoric

acid which was chemically synthesized.
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0.8089 0.1499 100 mM chemically synthesized po | yphosphor i c ac id 20 mM chemically
synthesized po | yphosphor ic ac id 0.1911 0.0963 TBS 0.0208 [0099] Fig. 4 is photographs
substitute for drawings which show the precipitation amount of formazan formed by the reduction
ability of mitochondria of living cells by MTT method. In artificial skin to which 20 niM or 200 mM
polyphosphoric acid extracted from yeast was added and which was cultured, the formulation of
formazan was confirmed with the naked eye. In a sample treated with 100 niM polyphosphoric acid
extracted fror%)}/%@}; éhe formation of formazan was confirmed more remarkably than the others. From
the results in Ta , the formulation amount of formazan was 0.1499 in a sample treated with 20 niM
polyphosphorjoo®sid extracted from yeast. The formulation amount of formazan was 0.8089 in a
sample treated with 100 mIM gPolyphosphoric acid extracted from yeast. This confirmed that a sample

treated with 100 mM GSHPRBEY SFieArheshaiersif G geadiontysaidre afifGivkiMate. Contrarily,

in a sample treated V\,lﬁlge Q&H%mla hest %%H}%E%B o W@r 70;halgs. the formation of
formazan was hardly o SE()erve Wi'?iﬁﬁe nakgg yé (Fig. 4).'El)n gb ition, the Iformation amount of
formazan in gpebpimsphraratediovbttraCian Moohpeascalhs symiteesiiaesihp alyipices skioric acid was 0.0963.
The formation_amount of formazan in a sample treated with 100 niM chemically synthesized

polyphosphorid EeIPHAS looEd Y 8N T QY ORI LT Sthee Mg SrtigHensHiaRe 8t f8HHtdan on artificial
skin treated vdifh TBBY5 982 AR Eﬁﬁeﬁﬁg SHHBIRGF ?@yﬂiﬂﬁﬂﬁoﬁ@%%ﬁ%%@d?%hfﬁmal ly

synthesized polyphosphoric acid, but the survival rate was lower than those of samples treated with

polyphosphorif BBid (20pasirsetis:| pkbnip|&37 mM NaCl) was added to the lower part of
artificial skin and temperature was retained under conditions at 37°C for 24 hours.
Thereafter, the amount of polyphosphoric acid permeated into the lower part of artificial
skin (under the dermal layer) and merged in TBS was determined.  In a determination
method, the phosphoric acid amount was determined by a vanadate-molybdate reagent
in the same manner as in Example 1 and the polyphosphoric acid amount was calculated
from the value. The permeability into artificial skinis compared and the results are
showninTable6. Theresultsin Table 6 confirmed that in artificial skin supplemented
with polyphosphoric acid extracted from yeast, polyphosphoric acid extracted from
yeast had permeation with approximately 2.1 times the amount of chemically
synthesized polyphosphoric acid. Therefore, it was found that polyphosphoric acid
extracted from yeast more easily permeated into skin than chemically synthesized
polyphosphoric acid.
[0096]

[Table 6]
Table 6

Permeation amount (uM)

Chemical ly synthesized
polyphosphoric acid 0.053

Polyphosphoric acid extracted 0.109
from yeast :
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[0100] (Effect of promoting hair elongation by organ culture of hair follicles) The effects of
chemically synthesized polyphosphoric acid and polyphosphoric acid extracted from yeast on
promoting hair elongation were compared. A single hair follicle tissue was isolated from human scalp
tissues collected at the time of the operation of hair implantation and the isolated hair follicle was
cultured in a broth containing medium to long-chain polyphosphoric acid (5 mM) with an average chain
length of 60 or more phosphate residues and polyphosphoric acid extracted from yeast (5 mM) for 12
days. During %}ﬁ&ge the length of hair was measured with time and the whole length of the hair
was shown in Fig. 5. From the results in Fig. 5, it was found that hair follicles cultured in a broth
containing pojppdmsphoric acid extracted from yeast had a greater degree of elongation of hair than
that of hair follicles cultured in a broth containing medium to long-chain polyphosphoric acid. Example

8 [0101] (Evaluatfefiest thegherbemiayic afid S fareddsom weeshraeel prdediPBlgan culture of hair
follicles) Using hajy fallj | reentaoeff haiyipllisesathg PrawiiyR Epgir was
evaluated. A single haﬁ%l@@i?gﬁ%ﬁo ated Iyt e s@m?%etﬁod%\sﬁ E?(?mge E7jaand the
isolated hair fGllcleNxy sCciitnl refcRihnaM mthoConkdiesnly acjiveccsdlytgyndih eslgplbgaitppbesiphoric acid (5
mM) and polyphosphoric acid extracted fromﬁéeast (5 mM) for 12 daé;s. Thereafter, as shown in Fig. 6,

a sample in WHESRIASH: orGRAHEBWE- bt Bhfifmarp ARt e exes pudaraatari ticiegrowth
phase, a Sampi WIS AU BUROUICHIRId15 A0SRV BRI G5 {allomaytfeon har follcles

as hair follicles in the regression phase and a sample in which changes were not observed at all as
unchanged haipsatlidtd sanctrenietitigaisihe cktaihed eh artie o/ thieopesraanhtibgyauofi eacltdalir follicle treated

with various types of pal sphoric acid were examined. The evaluation of the elongation phase,
regression phé@ %?]oﬁﬂﬁgﬁrﬁﬁﬁéﬁtBﬂb@é&b’ﬁ?&?P¥dﬁE@E@oweMﬁw‘uﬁg&éQ‘Hﬂgﬁﬂﬁ% perrc):entages
were shown in.Eigeipnnghesais ot ieaipas iRy RIoBRNOsRgiher apted Sigmyeast, the
percentage of the elongation phase was high, in which the elongation phase was 87% until the 4th day
of culture and AverdRyeyhddn phatié ia siényoe esehangeaviin Ty havivie MhTthdibivesllicles treated
with chemically synthesized polyphosphoric aci rcenta f hair fallicles.in the elongation
Phase decrealE it FIECR AT RO S ator TRl e S L RSB on the 4t
day and the elgmgatamvasiaea doaf R oThbectinsay shhenefory). it was feendaitfidtitne elongation

phase was retained long in the hair follicles treated with polyphosphoric acid extracted from yeast and

hair follicles vhe visithereer! Ekgehpned tooazer) precigiiqtee HsBepthdCHicH TG drelyad o
polyphosphorj [d by mix wi i i terj iC.acl rium
(Lactobacillusbcéa}aﬁglf v%é@?ﬁ%gg%vﬁ%b%@sﬂ% %%e%%%aclﬁ&%%% %%%;%'Orﬁhr%?a%g@ §a%% 0., Ltd.)ina

percentage ofri2Tabtedf the weight of yeast (Example 9-1) or 5% (Example 9-2) and the accumulation
treatment of polyphosphoric acid was carried out by the method in Example 1-5. A sample in which
polyphosphoﬁ@ Id was accumulated with only yeast (Comparative Example 9-1) and a sample in

which polyphosphori¢-agid yas accumulated with only a lactic acid bacterium were prepared as
comparative exampl%s and the amounts of polyphosphoric acid produced by extraction of
polyphosphoric aci j ble 8. Compared

to Comparative Example 9-1s#aepéccumulated amount of polyphespahweric acid increased, which was
106.3% in ExanpteSoh Wi Bress i REY: it the factic acid-bacteriummand coftured-and 121.7% in
Example 9-2. Since theraceamuatienof polyphosphoric acid in UfP8dmple of only the lactic acid
bacterium (ComparatiVelExempler®2) wad not more than the lignif ygdue of measurement, it is believed
that an ability to accu} [PSt&InTR gsphoric aci j by adding the
Ia_ct!c acid bact'erlumpg’g ot 1.P| QQSHFIV to pr_oduce polyphdsmhprlc acid can be increased by
mixing yeast with a Iagtig agidibacietikme.andqsculturing the obtained mixture.

polyphosphoric acid 0.0963

TBS 0.0208

[0099]
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[0103] [Table 8] Table 8 Accumulated amount of polyphosphoric acid per g of yeast(mmol)
Production efficiency0'3) Comparative9 1 Example only yeast 0. 221 100

Fig. 4 is photographs substitute for drawings which show the precipitation
amount of formazan formed by the reduction ability of mitochondria of living cells by
MTT method. In artificial skintowhich 20 mM or 100 mM polyphosphoric acid
extracted from yeast was added and which was cultured, the formulation of formazan
was confirmed with the naked eye.  In asample treated with 100 mM polyphosphoric
acid extracted from yeast, the formation of formazan was confirmed more remarkably
than the others.  From the results in Table 7, the formulation amount of formazan was
0.1499 in a sample treated with 20 mM polyphosphoric acid extracted from yeast. The
formulation amount of formazan was 0.8089 in a sample treated with 100 mM
polyphosphoric acid extracted from yeast. This confirmed that a sample treated with
100 mM polyphosphoric acid extracted from yeast had a high cell survival rate.
Contrarily, in asample treated with chemically synthesized polyphosphoric acid for 70
hours, the formation of formazan was hardly observed with the naked eye (Fig. 4). In
addition, the formation amount of formazan in a sample treated with 20 mM chemically
synthesized polyphosphoric acid was 0.0963.  The formation amount of formazan in a
sample treated with 100 mM chemically synthesized polyphosphoric acid was 0.1911.
It was found that since the formation amount of formazan on artificial skin treated with
TBSwas 0.0208, the cell survival rate slightly increased even by chemically
synthesized polyphosphoric acid, but the survival rate was lower than those of samples
treated with polyphosphoric acid in yeast cells.

Example 7
[0100]

(Effect of promoting hair elongation by organ culture of hair follicles)

The effects of chemically synthesized polyphosphoric acid and polyphosphoric
acid extracted from yeast on promoting hair elongation were compared. A single hair
follicle tissue was isolated from human scalp tissues collected at the time of the

operation of hair implantation and the isolated hair follicle was cultured in a broth
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Comparative9_2 EXaMie onlylacticacid bacterium not more than thelimitof detection Example9_1 1
yeast * 2.5%lactic ac:d bacterium 0. 235 106.3 0 Example9-'

containing medium to long-chain polyphosphoric acid (5 mM) with an average chain
length of 60 or more phosphate residues and polyphosphoric acid extracted from yeast
(5mM) for 12 days. During the culture, the length of hair was measured with time and
the whole length of the hair was shownin Fig. 5. From theresultsin Fig. 5, it was
found that hair follicles cultured in abroth containing polyphosphoric acid extracted
from yeast had a greater degree of elongation of hair than that of hair follicles cultured
in a broth containing medium to long-chain polyphosphoric acid.

Example 8

[0101]

(Evaluation of the percentage of hair follicles in the growth phase by organ
culture of hair follicles)

Using hair follicles, the percentage of hair follicles in the growth phase of hair
was evaluated. A single hair follicle tissue was isolated by the same method as in
Example 7 and the isolated hair follicle was cultured in a broth containing chemically
synthesized polyphosphoric acid (5 mM) and polyphosphoric acid extracted from yeast
(5mM) for 12 days. Thereafter, as shown in Fig. 6, a sample in which hair growth
could be confirmed by organ culture as hair follicles in the growth phase, asamplein
which hair growth could not be observed and hair was falling out from hair follicles as
hair follicles in the regression phase and a sample in which changes were not observed
at all as unchanged hair follicles were distinguished.  The changes in the percentage of
each hair follicle treated with various types of polyphosphoric acid were examined.
The evaluation of the elongation phase, regression phase and unchanged phase of hair
folliclesisshown inFig. 6. The resulting percentages were showninFig. 7. Inthe
hair follicles treated with polyphosphoric acid extracted from yeast, the percentage of
the elongation phase was high, in which the elongation phase was 87% until the 4th day
of culture and the el ongation phase was 62% even on the 6th day, while in the hair

follicles treated with chemically synthesized polyphosphoric acid, the percentage of hair
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yeast 4 5%lactic acid bacterium 0.269 121.7 CLAIMS 1. A polyphosphoric acid composition
containing an extract extracted from yeast, wherein the extract contains polyphosphoric acid, salts of
polyphosphoric acid or solvates of polyphosphoric acid. 2. The polyphosphoric acid composition
according to claim 1, wherein the yeast are budding yeast. 3. The polyphosphoric acid composition
according to claim 1, wherein the extract further contains at least one of cell components of yeast
and protein hydrolysates. 4. The polyphosphoric acid composition according to claim 1, wherein the

S e AL 0 S o U R coostor
polyphosphorzaif theriadny, ie2thehaial 4tedsy ehthidps bmfatisppbsis acid sosowosikiem is 001 mass%
G A heretore, Tt ok fOUT 1k S SloGRLon Phmse wha vaiana Tong 1 e eir " ™

follicles treated with polyphaosphoric acid extracted from yeast and hair follicles were

activated.

Example 9

[0102]

(Increase in the production amount of polyphosphoric acid by mixed culture
with a lactic acid bacterium)
A lactic acid bacterium (Lactobacillus Casei) was mixed with yeast (Oriental

yeast, regular, Oriental Yeast Co., Ltd.) in apercentage of 2.5% of the weight of yeast

(Example 9-1) or 5% (Example 9-2) and the accumulation trestment of polyphosphoric

acid was carried out by the method in Example 1-5. A sample in which

polyphosphoric acid was accumulated with only yeast (Comparative Example 9-1) and

a sample in which polyphosphoric acid was accumulated with only a lactic acid

bacterium were prepared as comparative examples and the amounts of polyphosphoric

acid produced by extraction of polyphosphoric acid from the samples were compared.

The results were shown in Table 8.  Compared to Comparative Example 9-1, the

accumulated amount of polyphosphoric acid increased, which was 106.3% in Example

9-1 which was mixed with the lactic acid bacterium and cultured and 121.7% in

Example 9-2.  Since the accumulation of polyphosphoric acid in the sample of only the

lactic acid bacterium (Comparative Example 9-2) was not more than the limit value of

measurement, it is believed that an ability to accumulate polyphosphoric acid of yeast

themselves was increased by adding the lactic acid bacterium.  Consequently, an

ability to produce polyphosphoric acid can be increased by mixing yeast with a lactic

acid bacterium and culturing the obtained mixture.

[0103]
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wherein the polyphosphoric acid has a degree of polymerization of 20 or more phosphate residues and
300 or less phosphate residues. 7. The polyphosphoric acid composition according to claim 1, wherein
the polyphosphoric acid has a shape with a greatest diameter of 10 nm or more and 1000 nm or less.
8. The polyphosphoric acid composition according to claim 1, wherein the yeast are obtained by
co-culturing with a lactic acid bacterium. 9. A cosmetic material containing, as an effective ingredient,
an effective amount of the polyphosphoric acid composition according to any one of claims 1 to 8. 10.
A hair tonic containin 5.3 effective ingredient, an effective amount of the polyphosphoric acid
" ) e . " i

composition accordln%' 0 any one of claims 1 to 8. 11. A mouthwash containing, as an effective
ingredient, an eﬁ’]m‘eri%p amount of the pnlyphmI haoric acid r‘nmlnnqitinn r‘r‘nrding to any one of claims
1to 8. 12. A food product containing, as an effectivefjieient, ah effective amount of t}he

. . . . . g f i o e . .
polyphosphoric acid composition according to any one efitclaimsdto 8. |13. A'fo8d dddifive containing,
as an effective r@@jﬁﬁ@ﬁéﬁt,gan offectivesamount of the polyphasphoric acid composition agcording to
any one of claim&mat6'8. 4.4. A suppiement containing; Bs drr effective ingredient, an effective amount

xampje defection

of the polyphosppgric aciq gompesition according 1o any ojie,ef claims 110 8. I AN ma\}_enstinal drug

containing, as 8 reffe T 1t a : ctive dIIIUUIItOUih%Ib' potyphigsphoricacid-composition
according to an\-ere-efclaims2 #6846 R ¥dthod-for-producing-a-polyphesphotic-acid-composition
containing any of polyphosphoric acid, salts of polyphosphoric acid or solvates of polyphosphoric acid,




wherein the method for producing a polyphosphoric acid compaosition comprises: a step of
obtaining an yeast mass by standing yeast at a temperature of 1C or more and 10C or less, a step
of obtaining a yeast broth containing and accumulating polyphosphoric acid by culturing the yeast
mass in a broth containing phosphate, a step of obtaining yeast precipitates by separating the
yeast broth by centrifugation, a step of obtaining a yeast suspension by suspending the yeast
precipitates in a cell suspension solvent, a step of obtaining a yeast extract by heat treatment of the
yeast suspension, a step of obtaining a pol St oric acid composition by separating the yeast
extract by centrifugation into a polyphosphoric acid composition containing polyphosphoric acid and a
fraction of yeast bodies. 17. The production method according to claim 16, wherein the broth
containing phosphate further contains a lactic acid bacterium. 18. The production method according to

claim 16, J\_Nhereiﬁ‘WQ@WBB%NH@W@H@P@QH@W@%%H%F BUtanEHd R Y58 phosphoric
acid and protein hydr\ﬁW&@Wﬁ]Qm éfﬁgmgi 9,'%@%%@90% &{I]W%%?EOW &Qdaégc or less for

§
20 minutes or more and 40 minutes or less. sphoric acid-containing yeast obtained by a
method for procsotuatepol yjphgesphaaiaeidcontaining yeast, the method comprising a step of obtaining
a yeast broth containing and accumulating polyphosphoric acid by culturing an yeast mass in a

2. The polyphosphoric acid composition according to claim 1,

wherein the yeast are budding yeast.

3. The polyphosphoric acid composition according to claim 1,
wherein the extract further contains at least one of cell components of yeast and

protein hydrolysates.

4. The polyphosphoric acid composition according to claim 1,

wherein the extract further contains at least one of vitamins and minerals.

5. The polyphosphoric acid composition according to claim 1,

wherein the polyphaosphoric acid, salts of polyphosphoric acid or solvates of
polyphosphoric acid contained in the total mass of the polyphosphoric acid composition
is 0.01 mass% or more and 70 mass% or less.

6. The polyphosphoric acid composition according to claim 1,
wherein the polyphaosphoric acid has a degree of polymerization of 20 or more

phosphate residues and 300 or less phosphate residues.

7. The polyphosphoric acid composition according to claim 1,

wherein the polyphosphoric acid has a shape with a greatest diameter of 10 nm
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broth containing a lactic acid bacterium and phosphate, and a step of obtaining yeast precipitates by
separating the yeast broth by centrifugation, and a step of obtaining a polyphosphoric
acid-containing yeast containing any of polyphosphoric acid, salts of polyphosphoric acid or solvates of
polyphosphoric acid using the yeast precipitates. 20.A supplement containing the yeast according to
claim 19.

or more and 1000 nm or less.

8. The polyphosphoric acid composition according to claim 1,

wherein the yeast are obtained by co-culturing with alactic acid bacterium.

9. A cosmetic material containing, as an effective ingredient, an effective amount

of the polyphosphoric acid composition according to any one of claims 1 to 8.

10. A hair tonic containing, as an effective ingredient, an effective amount of the

polyphosphoric acid composition according to any one of claims 1 to 8.

11. A mouthwash containing, as an effective ingredient, an effective amount of the

polyphosphoric acid composition according to any one of claims 1 to 8.

12. A food product containing, as an effective ingredient, an effective amount of

the polyphosphoric acid composition according to any one of claims 1 to 8.

13. A food additive containing, as an effective ingredient, an effective amount of

the polyphosphoric acid composition according to any one of claims 1 to 8.

14. A supplement containing, as an effective ingredient, an effective amount of the

polyphosphoric acid composition according to any one of claims 1 to 8.

15. An intestinal drug containing, as an effective ingredient, an effective amount of

the polyphosphoric acid composition according to any one of claims 1 to 8.

16. A method for producing a polyphosphoric acid compasition containing any of

46



polyphosphoric acid, salts of polyphosphoric acid or solvates of polyphosphoric acid,

wherein the method for producing a polyphosphoric acid composition
comprises:

astep of obtaining an yeast mass by standing yeast at atemperature of 1°C or
more and 10°C or less,

astep of obtaining a yeast broth containing and accumulating polyphosphoric
acid by culturing the yeast mass in a broth containing phosphate,

astep of obtaining yeast precipitates by separating the yeast broth by
centrifugation,

astep of obtaining a yeast suspension by suspending the yeast precipitatesin a
cell suspension solvent,

astep of obtaining a yeast extract by heat treatment of the yeast suspension,

astep of obtaining a polyphosphoric acid compasition by separating the yeast
extract by centrifugation into a polyphosphoric acid composition containing

polyphosphoric acid and a fraction of yeast bodies.

17. The production method according to claim 16,

wherein the broth containing phosphate further contains alactic acid bacterium.

18. The production method according to claim 16,
wherein the step of obtaining a yeast extract is a step of obtaining the
polyphosphoric acid and protein hydrolysates by heat treatment at a temperature of

60°C or more and 80°C or less for 20 minutes or more and 40 minutes or less.

19. A polyphosphoric acid-containing yeast obtained by a method for producing
polyphosphoric acid-containing yeast, the method comprising a step of obtaining a yeast

broth containing and accumulating polyphosphoric acid by culturing an yeast massin a
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broth containing a lactic acid bacterium and phosphate, and a step of obtaining yeast
precipitates by separating the yeast broth by centrifugation, and

astep of obtaining a polyphosphoric acid-containing yeast containing any of
polyphosphoric acid, salts of polyphosphoric acid or solvates of polyphosphoric acid
using the yeast precipitates.

20. A supplement containing the yeast according to claim 19.
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