DESCRI PTI ON Col | agen Peptide Conposition and Food or Beverage Contai ni ng
the Sanme Technical Field The present invention relates to a
col | agen peptide conposition, nore specifically a collagen peptide
conposition conposed of oligopeptides having good ability to enter the

bl ood, and to a food or beverage containing the coll agen peptide

conposi tion. Background Art Coll agen is a protein conposing derms,
| i ganent, tendon, bone, cartilage, and the like, which is a mjor ,
i ngredient of the extracel lul arppgigrpe@oNul ticelluiar animals. Col |l agen
is present everywhere throughout skin, blood vessels, viscera, bone
tissues, and the |ike and accounts for about 30% of body-conposing
proteins. In the skin, 70% of derm s is nade up of collagen. Fascia

wr appi ng~J. Adj, vl : ' I o | | agen
proteing?éﬂ%g%%@%?hggg%%%g§%$?ﬁggﬁﬁgﬁ%gq?ggg éﬁﬁgfhgggﬁnﬁﬁ&P%ék%£€epeated
structure of Gy-X-Y (where X and Y are am no acids other than Ay) and a
nol ecul ar wei ght of approxi mately one hundred t housand, wherein the 3

pol yp gtﬂde fgaigs are assenbled to forma helical structure. Wile a
collag‘ﬁ N8t 811 %has ami no acids unique to col | agen, such as

hydr oxypr ol i.ne and hydroxyl ysi it |agks tryptophan. which i n
essenti al ahgﬁénﬁgﬁg}n¥ﬁﬁé? Fﬁgﬁgﬁf%8”§§F@egé%Péuﬁéc%% %S%%Q“fgoﬁhs
historically attracted no attention.as a nutrient. .. . wever, in
FecentPSaiel o rpdgen Rentis SO OP & oSS S A O DU el
effects and,Pharnacologiﬁgl gffe ts. Col | agen, gelatin.gre red via heat
denat GPaf iabwlIbF te 8nieadBa blaad Qg Odedt Taeagh SP R “'1% ol ysat es
thereof are widely used as raw materials for cosnetics and foods or

bi ol ogpdagey PROHEEICOMPOHAEOBri al s for pharmacol ogi cal products. The
physi ol ogi cal effects or pharmacol ogi cal effects of collagen that have
been reveal ed to date include osteobl ast growh accelerating effects and
bone strengthening effects that |lead to prevention and/ or inprovenent of
ost eopachkgiai(daet Pat ent Docunents 1 and 2), effects for accelerating
nmetabolismin the living tissue, which aneliorate the declining functions
of 1iving tCedlagsnwik tahprageimge (s pesiRgt darmiPobgamens, @ndad, Ayne.skin

met abol i sm accel erating effects, and skin activating effects (see Patent
Documneattiiage annd Bhe ifker warahph . mbiowengrediaht of tiehepireozllawlar ngtereht s
nerely disclose that active ingredients are collagen, gelatin, or

hydr obygatesuddr ftkladgenCollagehatipresdiiieyvedpwhote specighocaskin, bévedl t he
nmol ecul ar wei ghts of such active ingredients or what kinds of am no acid
sequeReges1sUCiRcas] ivodcitigiuedl smnt shddike. anldnaaddints 6ot alsuftfIherftbakerti on
of the above physiol ogical effects and pharnacol ogi cal effects has

requi EgghploRehdbafteint ake ofe gighl ggenof detatd 1 made ipdsOtySagas of either
t her eof . Furthernore, Taniguchi et al., have reported that as a

resul ;08 2o he ARdANduEX AR DR 119188 nfkdealy QQQBHBF&HN ysates (a peptide
m xture or peptides) obtained via treatnent with col [ agenase and an am no

acid mxture, \é'ﬁﬂgpg]b nS@MR2d8bE 3?&01&5@pﬁﬂ@@ﬁﬁfnsi (¥ biedifs) ehciehhents of

accel erati ng ski agen synthesi's in rats, the am no acid m xture has

been ghsELyeqd L08R by @ﬁgeﬂ?q@e@@@c %'ﬁh]}'\{tal?g aa?ag%ﬁés gigeshes (Y\ﬂy?hl )

collagengse have been observed to exert effects (Non-Patent Docunen
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ef f ecf$ e pro agenase are rot exerted by
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clarify the, kinds of anino.acig seguences hat, e fectiwgngggaides haye.
Nbanwﬂ%ﬁ??lﬁ&?@ﬁ?ﬁﬁdﬁﬁﬂ%HPugkﬁ(%8? A YGRS ESF Y RE T %G &R synt hesi

accel erator containing a tri tide.of .an am nQ. aci d. sequence..of y-X-Y
2 e Bt anan bl 4 Eatey poBRRE: GifthiHan e oyl Riod didw chus, s

col | agenase. .However, sanples for the.cqllagen accelerating activity test
in PafBHEC BGEAERTE B HA0S ot SN ST Lysﬁgﬁecae@ing SHAUSR i strati on,
but via gastric tubes. Mreover, the ability to enter the bl ood of

or al | Puimgeist ed peptides has never been exami ned in such docunent.

Furt hernore, coll agenase, which is an enzyne for preparation of the
tripeptide, is not included in the list of food additives of the Mnistry
of Health, Labour and Wl fare. The séfety of coll agenase is unconfirned,
so that it is actually difficult to use this peptide for foods.
Furthernore, simlarly to the above Patent Docunent, Patent Docunent 7

di scl oses a col |l agen accel eration activator containing various tr peptides
represented by @y-X-Y. Patent Docunent 7 reports that the above



enzynme for preparation of a tripeptide is simlarly collagenase. Thus, in
ternms of safety, it is actually difficult to use coll agenase for foods.

Al so, all peptides conposing a tripeptide mxture, which is contained in a
col | agen accel eration activator disclosed in this Patent Document, are
pepti des of which the N-termnal amno acid residue is glycine (Ay-X-Y).
Mor eover, the Patent Docunent has never described adjustnent of the ratio
of glycine in the NNterm nal am no acid residues of the tripeptides in the

mxture.  foweverUld IR RRarfalR e RALMRN Hudidsel ©&88 vhbidusa col | agen
peptide conposition rich in peptides with a nolecul ar wei ght ranging from

400 t?&?@%@o (5] E?fe%)((scﬁxlld %ﬁ%rfdﬁ@@l‘olg'lééﬁ apebis ki T aeimalildily pyhigRem xed

rretlcs or phar maco ogl cal products. However, thls docunent
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of or enor ajustrren o’f eralfio o l'ycine in'the 'N-term nal
anm no C|dre| D 1. JP
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2nd, Page 126 PS-50I4 (2001. 09. 07% Di.scl osure f the [nvention

Pr obl ehkscto faseacssleiatingyme b ol i ik it 11ving Lissuggw BidePmss Ial5hs,
conventionally the sufficient in vivo exertion of the physiol ogi cal
effectdgchnwgo%mmm fglivie Eeseas withfagisel (sgek apapty aesnerud f8diTNt ake of
as nuch as 5 g to 10 g thereof However, long-term high intake of only a
speci Skin presafeiinsmh meadigiraiing etffﬁcgen@rchskwe%qtsvatmgdﬁffﬁptsuGSteeé’rﬁaems
unfavorable in ternms of nutritional science. Also, it is inportant to
cause Docohdmgenapep). e compicer Hawebtoad! seth prior ket foewmenisan ani no
acid but in the formof an oligopeptide for in vivo exertion of

physi eh@gicdiscéffeettas aatice pharadentsogiccal]lafehegebatof, ahky dwlly segen opept i de
after oral intake thereof. Therefore, an object of the present

i nventbtiagks or @ethtici dgheyadcabt agerifipefllyi decabtiposedeaflaomicgopsptl des
with ability to enter the blood higher than that of conventional coll agen
pept i desh andvkHHsrdde Pzt WRatkimando Oambey acke:queneds whth actieccol | agen
peptide. Means for solving the probl ens As a result of intensive

st udi gggle@i@abitene. t Na AAeMBnObIETtient BRePIBSENthd AVENE phgsibavgical uci dat ed
that a coI | agen peptide conposition having a specific nolecular weight

di str 'e?ﬁc't@ﬂn@@)@a%ﬁé@i@g%dlzﬁ%m HadldeQuitedNnk @ 8h Rlakel yCcdlgagersi dues to
total of the Nterm nal —ami no acid residues of the peptides in the

conMpogii BN & ddoSy itk hh P & LSPeREfnE. range is excellent in ability to
ent er tL ptE’I o@?ﬁmﬁe% or al P)? |ngeste8 Thus, the present inventors have

conpl et ed t?ﬁn{%?@g?é ’{%’1&&%9@ all hﬁa%“r‘éﬁ%edt AYANd PRegicgppasses the

followng (1) agen pept conposi tion obtai nabl e by

di geSt I %I’l %?ll r?c‘gg{'arﬁ{n e(JI?B¥% COM Lf(g'r%ﬁ%’te% g%%&QMIB(%&% 310% to

100% by es W or nore to 3000 or

than @saﬁﬁsﬁha&@iﬁgﬁ KR 5000y b gﬁéﬁg"eenp%‘sﬁ@ Z‘%ﬂ”%“?ﬁ& P MEEPE, et gt
Che T ev oot et ﬁ?%i%d %”e%%ﬁlﬁ BB of & TGt f 8%"’%‘ ”Pﬁ&é erﬂ% nal i o
T e B e e RN T o
wher elerf]fetcrt]s?agé %tn%?%l?e Ip?oefertls Qﬁggsrtg eals[ﬁ,‘ Orlla(égrslg.s% Qavep{)gér?%%served to

exert effects (Non-Patent Document 1). These results suggest that



(3) The coll agen peptide conposition according to (1) or (2), wherein the
collagen or the gelatin is derived fromfishes. (4) A food or beverage,
whi ch contains the coll agen peptide conposition according to any one of
(1) to (3). The present invention is explained in detail as
follows. This application clains priority of Japanese patent application
No. 2006-309032 filed on Novenber 15, 2006, and enconpasses the content
described in the description of the above patent application. Effect of
the | BYRIOfcal effects A PhEMBCS@iE FFQASHY theYeoiiaR,digeqetiagin
pepti de” conposition is provided that is conposed of oligopeptides having

abi Ity Qe @lleeiret MR PR B 9b&Sndihafed PAjtel] HGANUBARD GRALs sHdragen

pepti des. “Accordingly, a food or beverage is mxed with the collagen

pept i ggﬂﬁj [ ' ' gs t pLalihys 1 ngest ed,
SO thgﬁoﬁﬁe p Q@ﬁ%ﬁ&ﬁ{%%ﬁﬁ%§%2%?2ﬁ3ﬁ3*5ﬁ§k§ﬁ§?ﬂ§8§|oj?%ﬁf effects can be
exert filGLenthy.} L

o odufgasH gL FORILNT PRI BT, Ela b ARLDRtnaEEANCRLLR0R,
ﬁD|6Cﬁ|9é wei ght distribution of a collagen peptide conposition of the
prese f¥¥nventi on. Best Mode for Carrying Qut the Invention The present
invention is_desgr.ib in detail fol | ows. L. I i .
conpositi onﬁ/IeEmW ﬂe’#aée%to Ioﬁalennen%?pgriSﬁheos\cg%ﬁ%%%qlgg%ﬁ?gﬁﬂgﬁggé&gggﬁ%s
invention is characterized in.that. the peptides in the kfLon have a
speci FPC FHEE EPAF DG he BFEHFF BUCTORTIN0 “EHa AP At 3 Br N Eofn nal

gl ycine, residues to total, of the eymnal amno_ acid resi dues of the
peptiH%Qagﬁngﬁﬁ“ﬁ&ﬁﬁﬁ%??*%ﬁtpgu%P? #hgécﬁﬁgﬁﬂﬁ}E”ﬁhﬁ agenase.  The above
nol ecul ar wei ght distributigon of the peptides,in the.cqnposition can be
neasubew %‘Sﬁras%@ﬁ@@nﬁrdﬁﬁlC%&?B&Coﬁﬁr%ﬁﬂté‘fnﬁwsﬁﬂ}% th]hoﬁ’lé?lfeBF nmance
Li qui d Chromat ography) nmethod using a gel filtration colum is enpl oyed.
It i s6graskeenel basineadmznistared 7ip eaal admprisgrtion: Sut Vi €8RS BIY®S: a curve
(l'ike a mountain) with the peak at the nol ecul ar wei ght of approxi mately
2000. Morcaddr .t thernbility ie eptestdedriapleot orat hrHgastadepentadesapghever

di stribution conprises 70%to 100% by wei ght of peptides with a nolecul ar
wei ghbe&0@xominot én socBOOuorent es § urthegmarhanoHagsmmpewsibgplt iofnpept i des
with a nol ecul ar weight of |ess than 500, and | ess than 20% by wei ght of
pept i desymistior propiracionast thei ghperofdayor eathiaslu@edon thaded nfoode t ot al

wei ght of the conposition. The peptides with a nol ecul ar wei ght of higher
t han 300Qiwsseo hote Mdesitar eblkaith, tlerbmer afndpWiad fade ge Sthicosufandofibsor pt i on.
Meanwhi | e, the peptides with | ower nol ecul ar weights are generally

desi r ablig@géfadeeisnm o frasid)essthat idigesubiy dfficabhsonpeitbis ptpeydéor it is
undesirable for too many peptides with a nol ecul ar wei ght of |ower than
500 t @od@s present, since such peptides are digested into anino acids in
the step of digestion, leading to even poorer ability to enter the bl ood
of oligopepkue®Srmore, similarly to the above Patent Document, Patent Document 7

discloses a collagen acceleration activator containing various tripeptides
represented by Gly-X-Y. Patent Document 7 reports that the above tripeptides
are more rapidly and efficiently digested and absorbed than conventional
collagen, gelatin, hydrolysates thereof, and free amino acids. 1In this Patent
Document, an in vivo kinetic test has been conducted for tripeptides labeled with
radioisotopes, but it has never elucidated the issue of whether the main body of
radioactivity, which is distributed in plasma or various tissues, is an

unmetabolized form of tripeptide, a dipeptide, or a free amino acid. Also, an

L



Moreover, the ratio of N-termnal glycine residues to total of the
N-term nal am no acid residues of the total peptides in the conposition is
preferably 33 nol % or nore to 65 nol % or |less, and nore preferably 35 nol %
or nore to 65 nol% or less. Here the expression "the ratio of N-term nal
glycine residues to total of the Ntermnal amno acid residues” refers to
a val ue found by analyzing the first amno acid residue fromthe
N-term nus of each peptide in the collagen peptide conposition and then
expr egsifgete rabhQiRh O b eFFbpAkc s ¥ehNaresd Ighiasake. t Neukhus datect ed
t ot al O%Q%ﬁe hﬁ%e ninaﬁ‘anin&gg@ideresiduegy?n terné'of nDFar per cent age
(ol ¢ i 00 AL 6 31:8UET1 PR 08 ranAl ke d ARbNg R Afddle aci d
R B B B e Bt P

sequence analyzer w man IS carrie

aut o ner... . : e ' 0, LIl resent
ventr St B Eingptide apRifis YRR REbLAR SOTRORRGLE LSRR SO ¢
to enter. the bl ood. ,Her xanples. of such "ol j.gopepti.des":. | nel ude di mers
such 4E0pPBRASFEarATS i PRETE LSSt Srs aPpUTRe P MIGER m e

| eucyl - hydr oxyprol i ne, and phenyl.al | hydgy,oxyproline and grinmers such as
aIanyFgﬁéﬂﬁgﬁ§gp8ﬁ§?gé?ngﬁésﬁﬁ%nggﬁgﬁﬁggfggyp ‘W?Pyapégfégﬁegﬁe col | agen
peptide conposition of, the present invention is characterized.in that the
| evel &rcwqgfr%t}a%pt&%wqrrﬁe@-seaheﬁiaﬁﬂﬂﬁnb@aﬁn%@e(ﬁaﬂgt0 ey mER Nt o bl ood 1
to 2 hours after a qgnen I adgl%?onallﬁ i ngests 25 g of the coll agen

pept i ¢ 8EHRP Grefd Fatigass PF She APPPBYARRIRISS POXHISI /n to 170 nnol / mi.
The term "col | agen peptide conposition” (hereinafter, may al so be sinply
referred tof #sthesgporagisiepe hacyarents drcdotfssdnf praodipeepdepéidssed in t he
present invention refers to a m xture of peptides that are obtained by
hydr okgBipSsifior 6idhaigepertidegfevalhi & molecular \eighs gangige GematPh 1o BEOC s™ used
as a raw material for the "collagen peptide conposition' to be used in the
pr esenkeitpeantliont saibty landiskén p@mmeﬁgilitb’ewawy ngiielagidh siin gepateilss
derived froma mammual such as cattle or swine or the sane derived from

f i shesr phehmasoBigacH. prddwetsr , Howldvagethiodogetainit nisidesasekeithieam fi shes
having rel atively weak collagen odor is preferred since it is mxed with a
f ood evahevemagethePaifiteubamityr tireeblroablrethreavasrad feotiadlistakeendr sh scal es.
Exanpl es of fish scales are not particularly limted by fish species or

t he skiipst@knsodtes rads dfglgeas: trhéhe Hrerfiishl smbdeaciclordsddudsngf col | agen
ti ssues. Exanples of fish species fromwhich fish scales are derived
incIugepﬁﬂbgpﬁ@héﬁbmgogﬁhhﬂe famly G ch/idae), Nile perch (Lates
niloticus), comon carp (Cyprinus carpio), grass carp (Cenopharyngodon

i del | usPaidn@ DO SABREEY 1 { IuPadnisp e on gRLUESN WHI earksse sbaqamogNeni pt er us
virgatus), parrotfish (fish of the famly Scaridae), sardine (fish related

to herrpngs rSduirham b YIPURGI1dBE) LicAt G (RBRRPEN o ( kuijnamusAstiebbat us) ,
lizardfish or snakefish (fish of the fam |y Synodonti dae), grass carp

(C enoppaIRG9SQinEAles ! gis)f”a_teﬁﬁcbﬂgliiéﬁi&{ (kBRafaqh! y-Gagiidag)idbsack carp
(Ml opharyngodon pi ceus), silver carp (Hypophthal m chthys nolitrix), and
bi ghead |.SLi.cht ihi . tHa) th
above mEaRa F AR R b e R R AR Tl o
sca! € pﬁr{én?'ﬁmuonrle thae: h]i :@%‘c r}{algﬁlﬂlilgan %K‘oﬁgﬁ IQQPEO@@-Z%Q%ES’%Y be
subjecte% t o conventional 'y Whown T Fea nt such as delipidization or

Xt act Lo, REIShat R, HSR Bl 63l 8 PSRy Anuashh 1908ed o, VST 10

wth wa ti'e ce for several tinmes to
renove dirt contanin S a red gn fish.scales Lipi.di.zation is
carried 6“?“?%9‘ﬁﬁ%@g}Tgﬁ%gﬂﬁﬂgsﬁﬁé%ﬁf%%{gpkﬁﬁgﬂ?h%%ggéégﬁgﬁfgcation is
carried_out to renove, i ani terial s suc S I nd cal ci um
Ao, whaTESTeEERT & D0ga oy BTG e DRPER) 96 FAOER 1543 8 er abl y

gel atinized once in terns, of easier §§£$r0| of the r%ghggq$ N-term na

gl yci neNodsPaigas Rosuesnyl 1oMechi@enpt HRANESFIONG | STHEESA | at i n
is prepared by heat-denaturing and SO|Ubi|iZﬂ£§ collagen. Gel ati ni zati on
i s carrdensai Legiuse etymaar hgVal-clols 1 dyet agsw fatler P8 A iR 1 a8Pd 08) al kal i,
foll owed by heating and extraction. Either acid treatnent or alkaline
treatnent may be carried out as pretreatnent according to the type of a
collagen raw material. Acid treatnment is carried out by i Mmersing a
collagen raw material in inorganic acid such as hydrochloric acid or
sulfuric acid for 5 to 20 days. Al kald ne treatnent is carried out by
imrersing a collagen raw material in alinme solution or the like
containing hydrated Iime (cal cium hydroxide) for 2 to 3 nonths, for

exanpl e. Moreover, generally a pretreated raw material is washed with
water to renopve excessive acid or alkali, subjected to 1st extraction with



One type of themmay be used or a plurality of enzynes may be used in
conbi nati on. Enzynme treatnent is carried out by, for exanple,
reacting 0.02 parts by weight to 5 parts by weight of enzyme with 100
parts by weight of collagen or gelatin at 30Cto 70C for 0.5 to 24 hours.
The above tenperature and tine for treatnment are just exanples and may be
adequately adjusted to enable sufficient exertion of enzyne functions and
to avoid too nmuch progression of collagen digestion, in order to obtain a

col | agru.Reptd de 15oMResiddpn having a target nol ecul ar weight distribution
and a target conposition of N-term nal am no aci ds. After the

abovepgggM%Es&{Bg%gga%%ggﬁgeﬁﬁigﬁﬁgﬂt is heat-treated at 70C to 100C, so

as to inactivate the cessive high-tenperature treatnent is :
undeci1 bl e AR TR SHE HPADERLIT VG eopriagt (TS
Cr cat Rokt opliel BT B oo Bt e e Crmgter | B ot I ganAT et T om
e, SSEATE A°LLER BY X3 S, BETRlE D FIRLOYSS B ication ene. suer
ConvoRRBREINF oL PEVECHn GO HED ARAFERGH P acE [ULEEd caftbn. | mpuri ti es

can al sQ be renpved by conventionally known solid-1iquid separation such
as fi befatqrahlcom tams of ngttional swiedtq agdhshdptls HPeBRDE fORETREt ed as
descri bed above is dried by a nmethod such as spray drying or using a drum
dr yer coHagemaerponderaniat thmbland pet Enthd Eym ot anAmmeorr18rbwdudhage
contai ni ng col | agen pepti de conposition ~ The col | agen peptide
conpo&onm oh a'nsolege;pmtﬂfgfr fordr viva trriiomeo ophyopygicdesifheiveingood ability
to enter the blood, so that it can be provided as a food or beverage for
dai | yphatmkeolBgaon)| edbead$ of Hbe feollmgeofpaphislecalt¢ agenh ipektei deraxdnposi tion in
foods or beverages include a formsuch that the col |l agen peptide

conposi ti onThsrdbrectd ybeeck addhorprbesdriagentind ia té @iwidacha thHagthe
col | agen peptide conposition is a raw material or an internedi ate product
upon pepdde ttbarpakda ff elogo peptbdsewitdeability to enkdér threbipodddphet theant i on,
the term"food(s) or beverage(s)" is used to include health foods,

f unct tlonalf doodatidnaddslhgen Hetides ethdngaltth piseidd 9adsd lo@rhesiegdgor
injured persons, and the |ike. Mreover, when such food or beverage of the
pr esentixtMvERh itBO cbBalsRGeheidemammal s ot her than humans, the termcan be
used to include a feedstuft. The formof a food or beverage to be m xed
with the collagen peptide conposition nmay be either a solid formor a
liquid form Specific exanples of the types of foods or beverages incl ude,

but affRAQtrokisBiied the pBey&hages such as soft drinks, carbonated drinks,
nutritional beverages, fruit beverages, and nilk beverages (including a

concent r at eg st %lglllls(gf g{tgggvgfg)tﬁaﬁg 13 é&g@&é"&?e Q‘H@v@ﬁgj'e%t,p&‘édﬂeséﬂ

preparati on of su ever age ozen desserts such as ice cream ice

pean- ErSPEE VT Bl B R0 T RE R R R R

Chi neseqn | . -instant noopdl es: . confegctioneri such as .ane (candy),
chews TG00 Sighl disBh ARk AP e ERRAE R R aBtS R i stcar s

o1 ocoRsit S osaaLEn e torcuSbitiiar o e hBR oRZhe BRI AR ara

sausage; dair roduct.s such as. processed mlk, ferpented m |k, yogurt,
but ¢ ofOIRAS AR HUR .15 PUERITLAAPERIIE BHLES St oXHE<BE S gPOLReRethbSRE such’ as
sal ad, 0oi mayonnai se, shorteni ng, whi pped cream

|, tempura ail, rgari ne,
and dPleQ4 WE?H%@@B&P%?@EUC&E%»§Bﬁ@ée%ﬁm igyeRiors 4aue soHpicdelie curry,
bread, jam _salad, daily dishes, and Japanese pickles. The food or
beverBFécBf @ fesent i nvention can al so be mixed with ingredients other
t han the above col |l agen peptide conposition. For exanple, water soluble
col | agen, gERQPFPSCIAAEYEMAON o6 OBREE Stratintp o wisleClul tar(4ei ght | arger than
that of a peptide can be conbined. It is expected that functions and
f eat urlgsAtavdtaggnepenisabl eomposbien 9bbyinghte by alipestitg aclleaganopepiatige
conposition alone can be exerted through conbination of a plurality of
col | agen ingredients. Mreover, particularly, cock's conb extract
cont ai ni ng hyal uronic acid, a bovine? swine, or human pl acental extract,
bovi ne or swine elastin and a hydrol ysate thereof (obtainable by
treatenent with acid, alkali, and enzynme or the like) or a water soluble
el astin derivative thereof, keratin and a hydrolysate thereof or a
derivative thereof, a silk protein and a hydrol ysate thereof or a



The amount of the collagen peptide conposition to be mxed with the food
or beverage of the present invention nay be any anount that allows the
physi ol ogi cal effects and/or pharmacol ogi cal effects to be exerted. In
view of the general intake level of a target food or beverage, the intake
| evel per day for an adult generally ranges from 100 ng to 10,000 ng and
preferably ranges from 1,000 ng to 6,000 ng. For exanple, in the case of a
food in a solid form the intake |evel ranges from10 %to 50 % by wei ght
and i QitihereasRe0fwhich duiidhiRad7suUcho app@bayenagent bhegfipﬁcﬁa‘éevdiﬁi/%l
preferably ranges from1l %to 10 % by wei ght. o ypi cal exanpl es
of Togfle rla?e%@f@zﬁe§?(f)0(5r HhidNgo R o3t RAs SREG! thaR!1lows asy fobionsef but
the exanples are hot [Iimted thereto. Fruit juice beverage: cdllagen
pepti de,g b 10 §SssDbh el @t And fddi thahW (PR Hyl wleelRO
partsgggﬁag?gﬁF§F'?@g%%gﬁégﬁggﬁggﬁ §§ru3 (5 folbo partg by mé#éht)%

aci dul ant. (.e. i tri I (0.0 i i.Ng
2gent o 6eptsY pigf s lecifhChelhde hited tha 3008, BIAGIN torh SKEERED,
Fruit jelly.jelly .beverage: coll n peptide co i1 O.parts
by we Py e by SRHEin 38 sRREMEREL A SRR RE el B (B 0E 1S
20 parts . by weight),.acidulant.(e.qg. itric.acid 0.01 to..l.0 pargt.s by
wei oneIS R Ayt S gty iRt Gt BN b S paitch Pt oh )
flavoring agent (0.1 to 1,0 parts by weight), and water (15 to 95 parts by
meighPYH/BO S%Hgﬂ@d%?GHH/BBSH?ﬁben peptide conposition (0.5 to 80 parts by
wei ght), maltodextrin (5 to 20 parts by weight), thickener (e.g.,. gelatin)
(0.1 &D She oaélraiggna;ﬁmegwmpomnswq%ﬁll{ge&gﬁ1?)»é’i}b%{% f‘e?l)of%%%efsto 5.0
parts by weight), and sweetener (e.g., aspartanme) (0.01 to 1 parts by

wei gh#§iine prowd st Iiyst918¢ Metcasabl et : Powders contai ning a combi nation of
a col | agen peptide conposition (0.5 to 80 parts by meiqpt)J mal t odextrin
(5 t o(20Tharcodlaggnsingtste) compe piitisleeraordmngto (gel b mbereimtheo 5.0 parts
by weight), an enulsifier (e.g., sugar ester) (0.1 to 5.0 parts by

wei ghtpllagen oa thogetaneis (eryed faepalislzate) (0.01 to 1 parts by weight) are
t abl ett ed. Various physiol ogi cal effects and pharmacol ogi cal

ef f ec(4) Arfmoéxer bederape owfiich henriad thantakegof pthledé sothiosithever age of the
present invention, such as the curing of joint diseases (e.g.,

ost eoatctdwdihg $o ang @hr oi{ L) thélymati sn), the alleviation of osteoporosis,
the prevention of arteriosclerosis and hypertension, the accelerated
curing of Wawndesddteidpvehtionduraxpipiatdderdmtiolasdotiawsdi sEasepplsaten,
skin roughness, atopic dermatitis, and pignment deposition), the

| pr O¥RATRI pr@brifPbS UpenéRt patbhnGppliopest iINas Jf06sK09032 Kided mpr ovenent  of
skin aging (e.g., winkles, pignmented spots, dullness, sag, and

ker at NyveMbaMs, 1008, MneVatdepasies i Coagindlekeribed 18%RY dattiptibaiof | oss,
and thinning hair), and antiul cer effects. Exanples Hereafter, the
preseple LRYENbLAM ppiRaGinbed in greater detail with reference to the
foll ow ng exanpl es, "al though the present invention is not limted to these
exanpl es. (Exanple 1) Preparation of the collagen peptide conposition of

t he present invention Fish scale gelatin (1.0 kg) (Nitta Celatin
Inc.) t i .4 was dissolved in 2.0 kg of hot water at 75C.
SubtiF#%%ﬁ(%gygh%Q?@QEg Pure Chem cal Industries, Ltd.) was added as

prot ease to,t -hus, oht ai gel ati:n._sql yti -1 h : sol ution
s ad ust o oro RS RSy AL Ba” Bt n BRI Corb B 7% o
conpletion qof the reaction, .the sal ut.ion s h t o} i.gher so as
Co T natesfdnehE EFBGREA i ool ud B Be aFALF o n b i

ul"veri activa ca S added,
e b Ahe e Saere SO EOip LR AN aCLiiRSe fRUrded ot
g R B P R A e
o T PSR G0 ST Sekah (s P TS R B RE ' e

aver age nol ecul ar wei ght of the coll agen peptide conposition S
cal Cu%ggggacological effegcts can be exerted egﬁcie%ﬂ% in an amr(r)%nt sma?lerv‘\algan that



fromthe average retention tine of the sane using a calibration curve that
had been separately prepared based on the retention tine of a nolecul ar
wei ght marker for a nol ecul ar wei ght ranging from 307 to 17800.

(Anal ytical conditions) Columm: TSK-CGEL 2500PWh (300 x 7 8 nm) El uent: 45%
acetonitrile (containing 0.1%trifluoroacetic acid) Flowrate: 0.8 m/mn
Det ecti on wavel ength: 214 nm Fig. 1 shows the nol ecul ar wei ght

di stribution of the collagen peptide conposition of the present invention.
The ayerade.ARbREUHduwed ght of the collagen peptide conposition was 2000,
suggesting that the conposition was a m xture of peptides, nost of which
had a nol ecul ar wei ght of 500 or nore to 3000 or |ess. Details about
percentages are as follows. Peptides with nol ecul ar weights of 500 or nore
to 300Q. : f.ar: .1 % by weight, peptides with nol ecul ar

wei gh g“%P)%%%%ﬂ?%§%¥gh§§h%%égggted for 10.3% by wei ght, and peptides with
mol ecul ar ights, of less_than . J %Y. 0el based on
the weight & gtrﬁhéh%‘grsrﬁgii“%?igﬁ?ia?gg%%%?éw%ﬁ%éf&%?%?%é%%ﬁgﬁse%ﬁtd& abi ity
to enter th%.blogg éabsoerioQ Lest (1)) The ability to enter the
bl ood SBFRORE U OF ABR ATPEHE 88 LoRbosi ti on (average nol ecul ar wei ght of
2000) of the present invention prepared in Exanple 1 was conpared with the
same of commercially avail able coll agen peptide conpositions. As
commerci al |y ayail abl e col | agen pept.i de compositions, fishskin collagen
pept i EESAMAEHHT CRHYINE FY eﬁ&?@ﬁ“ﬂ?ppi Pepti de FCP, average nol ecul ar
wei ght of 5000), fishskin collagen peptide B, ( HA;, Trade nane: Fish

Col | agen WP?hﬁﬂgﬁﬁﬁﬁlﬁﬁFBEQPdﬁ‘VEPBE?gd?‘ﬁﬁﬁéfF PH¥¥5scal e col | agen
pepti de C (RABJ; Trade nane; Marine Coll agen MS5; average nol ecul ar wei ght
of 500) Calrgepi RedidencedPPraiger peptide D (Nitta Gelatin Inc., Trade name:
Super Col | agen Peptide SCP5000; average nol ecul ar wei ght of 5000) were
used. Theteellagen nepdidop@mppaidi gt OArIsKE IEFAHIOTON 1wai et al .,
(Agric. Food Chem, 2005, Vol. 53, No. 16, p 6531-6536). The test
conducherthderiséh imalsataberpgd slesrint thstcomupdsitieat hay amspediic petdddaint 6 or
nore days was set for 5 human vol unteers, and each subject underwent

si ngl evdipst aice bofionrarakehaofthalrhtio yfes-tofmowl| glyeimepastduks ooopdset i on
descri bed above as test sanples. After the subjects fasted for 12 hours,

bl ood thaN -cainhieat athibhefxwi® resitake ofinkk phetideadh thaubpapsithgest witheach t est
sanple. The intake |evel of each test sanple was determ ned to be 25 g/ 65
kg bo@remﬁhgﬁmgeAt 0, 5 1, 2, 4, and 7 hours after intake, 5 nL of bl ood
was coll ected. Blood collection tubes in which bl ood had been coll ected

vere turnedTupSimeedawiedudir sey@artadistrib®soh @f the pepgdealibomed to stand for
approximately 15 mnutes in ice, and then subjected to centrifugation

(3000 chRHPBosiRoMcan HCheas@reli®d ablopednibasmnethsd ObEat kRedmplé hanol (900
'N'L) was ‘added to 300 L of blood plasma, the m xture was stirred using a

Vor t eﬁﬁ@@ }gﬁﬁ%@&%ﬂa@mm%a ¢ b Ehyas e8It 8Ghech B& filtration

centrifugat (12,000 rpm mn, 4C), so that supernatants were
obt ai | agppy f-9Mheach celiranti gt deasihuliod
coIIeggggﬁlpsﬁghaggeg?ygpreggﬁggﬁ%ggz-8OC untiF thé u§€ thereo? for

anal y§i8,s 5 urvecﬂig&% A%Vo%n%?@]f) IR HRER! A NRe %&%ﬁhﬂ&ﬂgem@f&fde in blood

pl asma " wer e foun y separa y neasuring the tota ydroxyproline |evels

and t ré%p];éxel?nately 2000. In addition, it is prefererable that the molecular weight

distribution comprises 70% to 100% by weight of peptides with a molecular
weight 500 or more to 3000 or less, less than 10% by weight of peptides with a
molecular weight of less than 500, and less than 20% by weight of peptides with
a molecular weight of more than 3000, based on the total weight of the

composition. The peptides with a molecular weight of higher than 3000 are not



hydroxyproline | evels and then finding the difference between the two. The
total hydroxyproline |levels were neasured according to the nethod of Sato
et al., (Sato K et al., J. Agric. Food Chem 1992, 40, 806-810) by
carrying out hydrolysis of blood plasma sanples with 6N hydrochloric acid,
carrying out inducing the hydrol ysates to phenylisothiocyanate derivatives
usi ng phenylisothiocyanate (PITC), and then carrying out HPLC under the
following conditions. Also, the free hydroxyproline |evels in blood plasm

vere AeasHid ip%efas oY iphdralibe HPbCadnddisotiieosandieorviiilé,ome geptideach
deprotei nated bl ood pl asma sanmple. (Anal yti cal condltlons) Col um;

TSKS%%%M@HB&&LQammEmeﬁe odPATHY ideBirAbi S TvhOsH euviaeat @t e buf fer

(pH 6) olution B) acetoRnitrile El ution conditions: solution B 5-10%

(0-8 H})épfém?loéﬂ'& LR B6AY (ﬁogv%vg} m 1lsh%HQe§19£Mte' R 1:505?@1{31%3 iiB}s Fl ow

rate: mn De ection wavel engt bel ow shows

the nean, %31%0 %ﬁﬁNeﬂ!fht%WervtﬂEH%O(f%% pPE LAt UOHBE sh@ﬁr}])‘réiéh\d%s @ke bl ood

concentra ion o ydrdkyprollne cont'ai ni ng peptide-tinme nnmol / mL), as

cal CU| at egﬁ:l ?I{toe b%é?(ag 18' %térgzef%ml ? stlo-l;ﬁtilegd :lithloo&qa oorer ability

hydrox ne-con a|n|ng pep 'evefs after t 5 oral 1ntake of collagen

a;gﬁogg %Ftﬁg%ﬂéﬁgzﬂ’ %ﬁf p 1(f‘)g%ptlde conposition

Moreover, the ratio of N-terminal glycine residues to total of the N-
terminal amino acid residues of the total peptides in the composition 1s
preferably 33 mol% or more to 65 mol% or less, and more preferably 35 mol%
or more to 65 mol% or less. Here the expression “the ratio of N-terminal
glycine residues to total of the N-terminal amino acid residues” refers to a value
found by analyzing the first amino acid residue from the N-terminus of each
peptide in the collagen peptide composition and then expressing the ratio of N-
terminal glycine residues to the thus detected total of the N-terminal amino acid
residues in terms of molar percentage (mol%). N-terminal amino acid residues
may be analyzed using an amino acid sequence analyzer with which an Edman
method is carried out in an automated manner.

The collagen peptide composition of the present invention is further
characterized in that oligopeptides have high ability to enter the blood. Here,
examples of such “oligopeptides” include dimers such as prolyl-hydroxyproline,
isoleucyl-hydroxyproline, leucyl-hydroxyproline, and phenylalanyl-
hydroxyproline and trimers such as alanyl-hydroxyprolyl-glycine and seryl-
hydroxyprolyl-glycine.

The collagen peptide composition of the present invention is

characterized in that the level of hydroxypreline-containing peptide (that 1s



peptide level (hr nnmol/m: nean value S E. ) Collagen peptide of the
present invention 401.1 29.2 Collagen peptide A 220.6 18.7* Col |l agen
peptide B 245.4 18.5* Coll agen peptide C 190.0 11.8* Coll agen peptide D
277.2 12.6* : P <0.01 Furt hernore, bl ood

hydr oxypr ol i ne-contai ni ng peptide |levels reach a peak at 1 to 2 hours
after intake. Table 2 shows the nean value S.E. of the

hydr oxypr ol i ne-cont ai ni ng peptide level (nnol/m) at 1 hour and the sane

at 2 hours #f1i8Mmibhlake ofhRACHER!d 898aPEREI AR ally ingests 25 g of the
collagen peptide composition) ranges from approximately 70 nmol/ml to 170
nmol/ml.

The term “collagen peptide composition” (bereinafter, may also be
simply referred to as “collagen peptide™ in this description) to be used in the
present invention refers to a mixture of peptides that are obtained by hydrolysis
of collagen or gelatin.

Collagen or gelatin that is used as a raw material for the “collagen
peptide composition” to be used in the present invention is not limited and may
be any collagen or gelatin derived from a mammal such as cattle or swine or the
same derived from fishes such as shark. Fowever, collagen or gelatin derived
from fishes having relatively weak collagen odor is preferred since it is mixed
with a food or beverage. Particularly preferable raw materials are fish scales.
Examples of fish scales are not particularly limited by fish species or the sites of
scales, as long as they are fish scales containing collagen tissues. Examples of
fish species from which fish scales are derived include tilapia (fish of the family
Cichlidae), Nile perch (Lates niloticus), common carp (Cyprinus carpio), grass
carp (Ctenopharyngodon idellus), red snapper (Lutjanus sebae), golden threadfin
bream (Nemipterus virgaius), parrotfish (fish of the family Scaridae), sardine
(fish related to herrings, the family Clupeidae), star snapper (Lutjanus stellatus),
iizardfish or snakefish (fish of the family Synodontidae), grass carp
(Ctenopharyngodon idellus), cod (fish of the family Gadidae), black carp
(Mylopharyngodon piceus), silver carp (Hypophthalmichthys molitrix), and
bighead carp (Aristichthys nobilis).

Collagen can be obtained from the above mammals’® bone or leather



Tabl e 2 Bl ood hydroxyproline-containing peptide lelvels at 1 hour and 2
hours after the oral intake of collagen peptide conpositions Collagen
pepti de conposition 1 hour later (nmol/m) 2 hours later (nnol/m)
Col | agen peptide of the present invention 94.8 9.3 125.5 12.9 Coll agen
peptide A 53.8 5.79 63.0 5.6*1 Coll agen peptide B 65.3 6.5*2

portions or fish bone, fishskin, fish scale portions, or the like. Various
materials such as bone may be subjected to conventionally known treatment such
as delipidization or extraction. Prior to use fish scales, a step of washing (e.g.,
washing with water) is preferably carried out in advance for several times to
remove dirt or contaminants adhered on fish scales, delipidization 1s carried out
to remove fat and oil contents, and then decalcification is carried out to remove
inorganic materiais such as phosphorus and calcium.

Also, when collagen 1s used as a raw material, collagen is preferably
gelatinized once in terms of easier control of the ratio of N-terminal glycine
residues to total of the N-terminal amino acid residues. Gelatin is prepared by
heat-denaturing and solubilizing collagen. Gelatinization 1s carried out by
pretreating a collagen raw material with acid or alkali, followed by heating and
extraction. Either acid treatment or alkaline treatment may be carried out as
pretreatment according to the type of a collagen raw material. Acid treatment
is carried out by immersing a collagen raw material in inorganic acid such as
hydrochloric acid or sulfuric acid for 5 to 20 days. Alkaline treatment is
carried out by immersing a collagen raw material in a lime solution or the like
containing hydrated lime (calcium hydroxide) for 2 to 3 months, for example.
Moreover, generally a pretreated raw material is washed with water to remove
excessive acid or alkali, subjected to 1st extraction with hot water at 50°C to
60°C and then subjected to 2nd extraction with hot water at a temperature higher

than that of the 1st extraction.

2. Production of collagen peptide composition

A *“collagen peptide composition” to be used in the present invention is

10



76.2 6.7*1 Collagen peptide C55.3 11.8*1 67.1 10.0*1 Col | agen pepti de
D57.3 9.5" 83.3 6.6*1 .1: P <0.05, *2: P <0.01 As shown in
Tabl e 1, when AUCs were conpared, the ability to enter the bl ood of the
col | agen peptide conposition of the present invention was significantly

i ncreased conpared with the cases of the other comercially available
col | agen peptide conpositions. Mreover, as shown in Table 2, ability to
enter the blood at 1 hour and the sanme at 2 hours after the intake of the

col | ag@@a@@&i LAdQCOMPABHEIRD R e&fa?n;ﬁeesqﬂ}btea@w%dﬁ@nh%s%a&waﬁlcﬁﬁnt ly
increased 1.4 to 1.8 tines and 1.5 to 2.0 tines greater than the sane

val uesfPf. gé 15%0 g% at‘i:ﬁ) lﬁkﬂlf& dmaé/(ﬂie{ ll%f il 5@&@@%&9%&: S&QW@S' tions.

( Exanp |on es In ood after the oral 1ntake of

col | agy ?Qezﬁ"tg c%? g?mgfetc'u? 2k into thi:l eClP e&theaS”Rs {5‘&{(@& Yl Gked 10

Exanple asnma sanpl és co ter the i'n the col | agen
pepti 0si t| resent nventlon %p il abl e

grGATR AL .
colla Sﬁelb‘eﬁ?‘ilas p,&or(eﬁg?lo\lfe{: erI(I)lren ehasl%l )preferacol ag en pepti ge D (derived
(1om B9, B0 ke AR T e o mrﬁgéﬁﬁ‘@%za{ﬁosﬁﬁéﬁﬁnaéagar% 3l
ccet on i e contal e 0 ool K oropeelic sold vas Addsd Loh v
HRL0/ ng'eé‘}%ﬂﬁlg&g]},t%o%%&p %&%&%@ﬁ%@ggﬁg\,@g&%ﬁﬂ %?%1@%%'3‘;9?5 undBirabis Pept! @e
since most (95%. or more) of the N-terminal amino acid residues are glycines
(see Sakai et al., Fragrance Journal, March 2006, pp. 54-60). Examples of
serine protease include subtilisin, thermitase, proteinase K, Iantibiotic peptidase,
kexin, cucumisin, trypsin, chymotrypsin, thrombin, kexin, furin, Xa factor, and
elastase. Examples of cysteine protease include actinidain and bromelain.

One type of them may be used or a plurality of enzymes may be used in
combination.

Enzyme treatment is carried out by, for example, reacting (.02 parts by
weight to 5 parts by weight of enzyme with 100 parts by weight of collagen or
gelatin at 30°C to 70°C for 0.5 to 24 hours. The above temperature and time
for treatment are just examples and may be adequately adjusted te enable
sufficient exertion of enzyme functions and to avoid too much progression of
collagen digestion, in order to obtain a collagen peptide composition having a
target molecular weight distribution and a target composition of N-terminal
amino acids.

After the above enzyme treatment, the resultant is heat-treated at 70°C to

100°C, so as to inactivate the enzyme. Excessive high-temperature treatment is

undesirable since such treatment may destroy the flavor.

11



El uent: 30% acetonitrile (containing 0.1%trifluoroacetic acid) Flow rate-
0O 5 nL/mn Detection wavel ength: 230 nm Col um tenperature: room
tenperature Analysis tinme: 60 minutes Elution sanples were collected every
mnute using a fraction collector. Each fraction having a nol ecul ar

wei ght ranging from 200 to 500 obtained by gel filtration chromatography
was concentrated as a peptide fraction using a centrifugal vacuumdrier to
approximately 50 pl. The resultant was then fractionated by reverse phase

chr omat ogr aphynh¢Reigle 4fer EOMpOWiag of dhelabb onsnz{ABalyitncalt, eeotiiagenns)
Col um: I nertsil S-3 (250 nmx 4.6 nmi d , G Science, Tokyo) El uent:

(sol u%%}??d@‘)coﬁlﬂe%ﬁéh fil uproaget bLha@loddissolved or dis§)smeutihcun &)z 3080

aceto ile (containing 0.1%trifluoroacetic acid) Elution conditions:

sol ut %r%%n%n?to/%aé]l tibn. MThe c§HL&E/§:1i(1 %@pﬁd@'@_@%dslﬁbﬁ@aﬁiw guﬁ@ﬂeldtﬂr@ﬂl h100%

0,
(30-4 solution B O 0-55 mn) Flow rate: mL./ m n Col um

tenpe'éﬂ%%gagoil@tiggib - ﬁ?&ﬁ@geﬂ@\é&gﬁ&ﬂf)mye%%ﬁﬂbation mear3M NQuaci d

anal ysis” and prote sequenti ng e carried out for each peak resulting

from £l A%HL08L bR bY,d RYPRERIANNE 1ER1 QAR GUARNG pIENEmETRORLAT 60 Of

peptidesin I Fr td o ake of each colTagen peptide
conposi tion was .cal cul at 1 i VA i i
gannefoéqurﬁopsrantdﬁm TG el B SERELENE 4 e YRR CORILECR Y el o
ato et . to K et al . _Agric.: Food.. 9 . S .
Epand&PB%ggpﬁ%g%ﬁg?néﬁ%*ﬁgﬁﬁ$%8a%c&%cs¥%ﬁﬁﬁy %?éf%%%%fggﬁﬁ?%gﬁ?ﬁ%géplfid
i osystens) .an PTH h ypr.ql i i on. | ut | . I
B os¥/§f’%‘r‘r%1}“96é3ﬂ|@?5§88’.n fﬂéc?{ﬁcﬁ{l i eeBuEh el b B Re i et MR g
e fractjion sol ution .each Kk i . PVYDF I inylid
F1'tor ey e HemBrBiGS AL bR AHal G2 ARg THG BPOYoFnDBHUBnE b g R
protein sequencer (Applied Biosystens). Table 3 bel ow shows dah? optained
at 1 BeEPTEf dBHNEMIARENE AetrEn iV e ot st eqMdetigfied canrigcarped out.

3. Food or beverage containing collagen peptide composition

The collagen peptide composition is characterized in that the
oligopeptides have good ability to enter the blood, so that it can be provided as a
food or beverage for daily intake. Examples of the forms of the collagen
peptide composition in foods or beverages include a form such that the collagen
peptide composition is directly a food or beverage and a form such that the .
collagen peptide composition is a raw material or an intermediate product upon
production of a food or beverage.

In the present invention, the term “food(s) or beverage(s)” is used to
inciude health foods, functional foods, foods for specified health use, foods for
sick or injured persons, and the like. Moreover, when such food or beverage of
the present invention is used for mammals other than humans, the term can be
used to include a feedstuff.

The form of a food or beverage to be mixed with the collagen peptide

12



Conposi tion of peptides in blood after the oral intake of the collagen
pepti de conpositions Peptides Collagen Peptide of the present invention
Col | agen Peptide A Collagen Peptide D Ala-Hyp-G@y 30.9 0 O Ser-Hyp-Qy
23. 7

composition may be either a solid form or a liquid form. Specific examples of
the types of foods or beverages include, but are not limited to, beverages such as
soft drinks, carbonated drinks, nutritional beverages, fruit beverages, and milk
beverages (including a concentrated stock solution of such a beverage and a dry
powder for preparation of such a beverage); frozen desserts such as ice cream,
ice sherbet, and shaved ice; noodles such as buckwheat noodles, wheat noodies,
bean-starch vermicelli, gyoza wraps (pot stickers), su my wraps (dim sum),
Chinese noodles, and instant noodles; confectioneries such as ame (candy),
chewing gum, candy, gummi ca_ndy, gum, caramel, chocolate, tablet sweets,
snacks, baked goods (e.g., biscuit), jelly, jam, and cream; fish-livestock
processed foods such as minced and steamed fish, hamburger, ham, and sausage;
dairy products such as processed milk, fermented milk, yogurt, butter, and
cheese; fats and oils and fat and oil processed foods such as salad oil, tempura
oil, margarine, mayonnaise, shortening, whipped cream, and dressing;
scasonings such as sauce and baste; and soup, stew, gu’rry, bread, jam, salad,
daily dishes, and Japanese pickles.

The food or beverage of the present invention can also be mixed with
ingredients other than the above collagen peptide composition. For example,
water soluble collagen, gelatin, and the like each having a molecular weight
larger than that of a peptide can be combined. It is expected that functions and
features that are unable to obtain by the use of the collagen peptide composition
alone can be exerted through combination of a plurality of collagen ingredients.
Moreover, particularly, cock’s comb extract containing hyaluronic acid, a bovine,
swine, or human placental extract, bovine or swine elastin and a hydrolysate

thereof (obtainable by treatement with acid, alkali, and enzyme or the like) or a



O O Pro-Hyp 69.5 22.6 54.4 Pro-Hyp-Ady 4.4 1.6 O Ile-Hyp 3 3.8 0.6 Leu-Hyp
10.5

water soluble elastin derivative thereof, keratin and a hydrolysate thereof or a
derivative thereof, a silk protein and a hydrolysate thereof or a derivative
thereof, a hydrolysate of swine or bovine hemocyte protein (giobin peptide), a
decomposed product of bovine or swine hemoglobin (e.g., hemin, hematin, heme,
protoheme, and heme iron), milk, casein and a hydrolysate thereof or a
derivative thereof, a fat-free milk powder and a hydrolysate thereof or a
derivative thereof, lactoferrin and a hydrolysate thercof, a hen egg ingredient, a
decomposed product of a fish food, a nucleic acid-related substance (e.g.,
ribonucleic acid énd deoxyribonucleic acid), or the like can also be added.

The food or beverage of the present invention may be adequately mixed
with a generally used additive according to the type of a food or beverage.
Examples of an additive include sweeteners such as sugar, fructose, isomerized
sugar syrup, glucose, aspartame, and stevia, acidulants such as citric acid, malic
acid, and tartaric acid, excipients such as dextrin and starch, binders, diluents,
flavoring agents, buffering agents, thickeners, gelatinizing agents, colorants,
stabilizers, emulsifiers, dispersants, suspending agents, and antiseptics.

The amount of the collagen peptide composition to be mixed with the
food or beverage of the present invention may be any amount that allows the
physiological effects and/or pharmacological effects to be exerted. In view of
the general intake level of a target food or beverage, the intake level per day for
an adult generally ranges from 100 mg to 10,000 mg and preferably ranges from
1,000 mg to 6.000 mg. For example, in the case of a food in a solid form, the
intake level ranges from 10 % to 50 % by weight and in the case of a liquid food
such as a beverage, the intake level preferably ranges from 1 % to 10 % by

welght.
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14.5 1.7 Phe-Hyp 3.6 3.8 0.6 (Nunerical value nnol/m) As shown
in Table 3, the conposition of peptides in blood after the oral intake of
col l agen peptide A or D was conposed mainly of a dinmer of

prol yl hydroxyproline. Dimers such as isol eucyl - hydroxyproli ne,

| eucyl hydr oxyprol i ne, and phenyl al anyl - hydr oxyprol i ne were al so observed.
On the other hand, in the conposition of peptides in blood after the oral
i ntake of the collagen peptide conposition of the present invention, in

addi tion toTeangnikda@iaks g'frfﬁb& DY B v@Ba fUsOfo¥ I Ry AlE %‘é/lplrs%d Bacifically
i sol eucyl - hydr oxyprol i'ne, |eucyl-hydroxyproline, and

Pheny @\ BN O BEORIENE ofd hEIiS:iFHE s Al any! hydroxypr ol y1 - gl yci ne

and seryl -hydroxyproly yC|ne were al'so present. Accordingly, it was

reveal ofrhBahidd e phdbe ! BhAEPbehA:aRlh AISAORTRLE 7 SHOMRESHL 9BIRE) L e

present |nv ntIOI’l cau ES ne es to er the bl oo

usual Ifyul? Ihﬁ% ?ﬁjts l:!: weoﬁtgo ”n[uprg%d gl?n%arp pﬁ’?(}(gt}otﬂ?{)%ﬁg%l Oonal

am no aC| és’in d
collected fter

take C e tide A The results
i cnag D aflah iy ge%t’ Y dﬁg(O P B0 RER Y Bkl ﬁazs?ﬂé%y a
(whi ch _has Bgrevio sl ort e ..JP Patent PubI| on (Kokai)
No. 266?’”1%&;3 %‘%Eﬂ SsighD- o ég‘? }E? t()K%iBﬁﬁt SNy, W8 5137807 A)
does no% ent.e R%%Pd init |ntact forn1even Mhﬁ@ i ngested, and
thus it FF&tiR VfJé ¥iRRyeTage G ReRitd¢ REMPOR it (e e ) RERSIY ot
detected jn the blood after the oral .intake thereof nay_be that after oral
i nt akévelgils)effﬂét juice|(@d0etd RRtthinY Wﬁégléﬁ)gggth%teér%@r AndotAePaBhiDY t he
remai ni ng dlpeptldes enter the blo é Det erm nati on of the
Nt er MA@ aptiditian] ¢ gesidiregcish (@e@l @énO ;ﬁéﬁmyeW@kﬁrhibsﬁhaaﬁszmg The
N-term nal amno acid residues of the coll agen peptide conposition
pr epapeen’ (¢ Exapprenl (dadochl Vagpats prpreigds) Alawrmaisgent (- Etarpfe 2 were
exam ned. The ami no acid sequences of the peptides contained in each
col | agerisdgepwietehthvered detter il héad YBypatits ksl weightleach peptide in water,
addi ng the solution dropw se onto a PVDF nenbrane, and then carrying out
anal ysi Bowsliengd dio pd ot dilagssepoende comippliied (8iSosy 80 @asts tanvangng, aci d
sequence anal yzer with which the Edman nethod is carried out in an
aut onatathdeanrier(p. toTablparid hehengishpvsickheer &t g gafatha)t @r.iitnal.0glayed ne
residues to total of the Ntermnal am no acid residues of peptides
conpodiyngeighc)) oupdlet (@p., subablegted) (0.1 to 5.0 parts by weight), and

sweetener (e.g., aspartame) (0.01 to 1 parts by weight).

Food in the form of tablet: Powders containing a combination of a collagen
peptide compaosition {0.5 to 80 parts by weight), maltodextrin (5 to 20 parts by
weight), a thickener (e.g., gelatin) (0.1 to 5.0 parts by weight), an emulsifier
(e.g., sugar ester) (0.1 to 5.0 parts by weight), and a sweetener (e.g., aspartame)
(0.01 to 1 parts by weight) are tabletted.

Various physiological effects and pharmacological effects are exerted
through the oral intake of the food or beverage of the present
invention, such as the curing of joint disecases (¢.g., osteoarthritis
and chronic rheumatism), the alleviation of osteoporosis, the

prevention of arteriosclerosis and hypertension, the accelerated curing of
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Col | agen peptide conposition Ratio of N-termnal glycine residues to total
of the Nterminal am no acid residues (nol % Collagen peptide conposition
of the present invention 59.4 Collagen peptide A 69.0 Collagen peptide B
21.6 Col | agen peptide C 25.3 Col | agen peptide D 65.4

wound sites, the curing of dermatological diseases {(eczema, skin roughness,
atopic dermatitis, and pigment deposition), the improvement of moisture-
retaining properties of skin, the improvement of skin aging (e.g., wrinkles,
pigmented spots, dullness, sag, and keratinization}, the prevention of hair aging

(e.g., gray hair, hair loss, and thinning hair), and antiulcer effects.

Examples

Hereafter, the present invention is described in greater detail with
reference to the following examples, although the present invention is not
limited to these examples.
(Example 1) Preparation of the collagen peptide composition of the present
invention

Fish scale gelatin (1.0 kg) (Nitta Gelatin Inc.) treated with acid was
dissolved in 2.0 kg of hot water at 75°C.  Subtilisin (5.5 g) (Wako Pure
Chemical Industries, Ltd.) was added as protease to the thus obtained gelatin
solution, and the pH of the solution was adjusted to 8§, followed by 4 hours of
enzyme reaction at 50°C. After completion of the reaction, the solution was
heated at 90°C or higher so as to inactivate the enzyme. Pulverized activated
carbon (20 g) was added, microfiltration was carried out, and then spray drying
was carried out. Thus, a powdery collagen peptide composition was obtained.

The average molecular weight of the thus obtained coliagen peptide
composition was measured by carrying out gel filtration high performance liquid
chromatography (GF-HPLC) under the following conditions. Data processing
was carried out using Multistation GPC-8020 Software Ver 4.0 (TOSOH). The

average molecular weight of the collagen peptide composition was calculated
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As shown in Table 4, in the cases of collagen peptides A and D, the ratio
of N-termnal glycine residues to total of the NNtermnal am no acid

resi dues was higher than 65 nol % On the other hand, in the cases of
col | agen peptides B and C, the ratio of N-termnal glycine residues to
total of the Nterm nal am no acid residues was | ower than 30 nol % As
described in Exanple 2, in the cases of these collagen peptides A to D,
the ability to enter the bl ood of peptides was |ow. On the other hand, in

the O 7 tabér 'Je%&ﬁ%xp%ﬁﬁé de (GORRARI 14iAR aofalitiatiphasent thaveation, the
ratio o ternl gl'yeine residues to total of the N-terninal anmino acid

resi dHS&% ‘é@éar%?el | %‘Fgéé&‘@g%&%gn %f?% kbWt t%%%rf 4 hR16E@ad Wwashebser ved.

Hence con en the ratio of N-termnal glycine residues

to total the N- . i :
anpgg}aalr}(gr for a?m?ltegﬁfgrQ@élg%@}%?%l%gego%ﬁ§bﬁwg§ 78popepti des conposing the

hrn ability to enter the blood is
bl cod(Fg" Y&b&eﬂ?&&h%(@%% 'ess_ﬁ"“pr 2Laf§f?oﬁa2?et e coi I agen pept i de.
tyg"t giﬁd&@%{%?@%@@mt o ?“% i t ?EfaFLZEQ?LyE'XSWSPéy?SSSBI hat 5
col | ageR Bt fdd &6 a@arﬂe?gﬁﬁn e g BB OGS BHlnder the

condi tions of TabI e hel ow. Table 5 Col | agen pepti de conposition of the
pr esent Fiawaats:dhd (Tﬁyﬁ:énof sanpl e) Nane and | evel of enzyne (per Kg of

Detection wavelength: 214 nm

Fig. 1 shows the molecular weight distribution of the collagen peptide
composition of the present invention. The average molecular weight of the
collagen peptide composition was 2000, suggesting that the composition was a
mixture of peptides, most of which had a molecular weight of 500 or more to
3000 or less. Details about percentages are as follows. Peptides with
molecular weights of 500 or more to 3000 or less accounted for 88.1 % by
weight, peptides with molecular weights of more than 3000 accounted for 10.3%
by weight, and peptides with molecular weights of less than 500 accounted for

1.6% by weight, based on the weight of the composition.

(Example 2) Test for comparison of ability to enter the blood (absorption test
(1))

The ability to enter the blood of the collagen peptide composition
(average molecular weight of 2000) of the present invention prepared in
Example 1 was compared with the same of commercially available coliagen
peptide compositions. As commercially available collagen peptide

compositions, fishskin collagen peptide A (Nippi, inc., Trade name: Nippi
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gel atin) Reaction pH reaction tenperature, and reaction time Deactivation
conditions Purification conditions 02A Subtilisin (6.0g) pH8.0, 50C, 6
hour s

Peptide FCP; average molecular weight of 5000), fishskin collagen peptide B
(MARUHA; Trade name: Fish Collagen WP; average molecular weight of 3000),
fish scale collagen peptide C (RABJ; Trade name: Marine Collagen MS35;
average molecular weight of 500), and pig skin collagen peptide D (Nitta Gelatin
Inc., Trade name: Super Collagen Peptide SCP5000; average molecular weight of
5000) were used.

The test was conducted based on the report of Iwai et al., (Agric. Food
Chem., 2005, Vol. 53, No. 16, p 6531-6536). The test conducted herein was a
crossover test such that a wash-out period of 6 or more days was set for 5 human
volunteers, and each subject underwent single instance of intake of all types of
collagen peptide composition described above as test samples. After the
subjects fasted for 12 hours, biood was collected before intake and then each
subject ingested each test sample. The intake level of each test sample was
determined to be 25 /65 kg body weight. At 0,5, 1, 2, 4, and 7 hours after
intake, 5 mL of blood was collected. Blood collection tubes in which blood had
been collected were turned upside down for several times for mixing, allowed to
stand for appro.)(imatély 15 minutes in ice, and then subjected to centrifugation
(3000 rpm, 15 min, 4°C), so that blood plasma was obtained. Ethanol (900 ul)
was added to 300 uL of blooé plasma, the mixture was stirred using a Vortex for
15 seconds, and then the mixture .Was subjected to cenirifugation (12,000 rpm,

10 min, 4°C), so that supernatants- were obtained. The blood plasma collected
from cach subject at each blood collection time was cryopreserved at -80°C until
thé use thereof for analysis.

The levels of hydroxyproline-containing peptide in blood plasma were

found by separately measuring the total hydroxyproline levels and the free

18



90C or higher, 10 m nutes Addition of pulverized activated carbon 2. 0% and
gelatin followed by purification filtration 02B Chynotrypsin (6.0 Q)

pH3. 0, 40C, 6 hours Sane as above Sane as above 02N Actinidain (6.0 8)
pH7.5, 40C, 6 hours Same as above Sane as above 02AF

hydroxyproline levels and then finding the difference between the two. The
total hydroxyproline levels were measured according to the method of Sato et al.,
(Sato K. et al., J. Agric. Food Chem. 1992, 40, 806-810) by carrying out
hydrolysis of blood plasma samples with 6N hydrochloric acid, carrying out
inducing the hydrolysates to phenylisothiocyanate derivatives using
phenylisothiocyanate (PITC), and then carrying out HPLC under the following
conditions. Also, the free hydroxyproline levels in blood plasma were
measured by carrying out HPLC under the same conditions for each
deproteinated blood plasma sample.
(Analytical conditions)

Column: TSK80TsQA (250 x 2.0 mm)

Eluent: (solution A) 50 mM sodium acetate buffer (pH 6)

(solution 'B) acetoniirile

Elution conditions: solution B 5-10% (0-8 min), solution B 70% (8-11 min),
and solution B 5% (11 min)

Flow rate: 0.18 mL/min

Detection wavelength: 254 nm

Table 1 below shows the mean value £ S.E. of AUC;_; values (AUC: area

under the curve of blood concentration of hydroxyproline-containing peptide-

time) (hr - nmol/ml)}, as calculated for each blood plasma sample.
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Enzyme m xture of subtilisin (5.59) and bronelain (3.0g) pH3.0, 40C, 6
hours Sanme as above Sane as above 02BF Enzyne m xture of chynotrypsin
(5.59) and bronelain (3.0g) pH8.0, 40C, 6 hours Sane as above Sane as

above The average nol ecul ar wei ghts of the thus obtained coll agen
pepti de conpositions were exanm ned by a nethod simlar to that used in
Exanpl e 1. The ratio of N-termnal glycine residues to total of the

N-term nal ami no acid residues of peptides in each conposition was
exam pegi by a nethod simlar to that used in Exanple 4. Table 6 bel ow
shows the results. In addition, the average nol ecul ar wei ght of total of

the C%llé)éﬁ?@%degﬁﬂr%?in%gmmiing%ep%e FARPs afi@PLs Bral intake of collagen

peptide compositions

Collagen peptide Hydroxyproline-containing
composition peptide level
(hr * nmol/mi: mean value =
S.E)
Collagen peptide of the 401.1 +£29.2
present invention
Collagen peptide A 220.6 + 18.7"
Collagen peptide B 245.4 + 18.5
Collagen peptide C 190.0 + 11.8°
Collagen peptide D 2772+ 12.6°
P <0.01

Furthermore, blood hydroxyproline-containing peptide levels reach a
peak at 1 to 2 hours after intake. Table 2 shows the mean value + S.E. of the
hydroxyproline-containing peptide level (nmol/ml) at 1 hour and the same at 2
hours after intake of each collagen peptide.

Table 2

Blood hydroxyproline-containing peptide lelvels at 1 hour and 2 hours after the
oral intake of collagen peptide compositions

Coliagen peptide 1 hour later 2 hours later
composition (nmol/mi) {(nmol/ml)

Collagen peptide of the 94.8 £ 9.3 125.5£12.9
present invention
Collagen peptide A 53.8+5.7" 63.0 £ 5.6 "
Collagen peptide B 65.3% 6.5 762+ 6.7
Collagen peptide C 553+ 11.8"" 67.1+10.0"
Collagen peptide D 57.3+25" 83.3+6.6

1P <0.05 "% P <0.01
As shown in Table 1, when AUCs were compared, the ability to enter the
blood of the collagen peptide composition of the present invention was

significantly increased compared with the cases of the other commercially
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Col I agen peptide conposition of the Ratio of N- terminal glycine Ml ecular
wei ght of 500 or | ess Ml ecular weight of 500 or nore Ml ecul ar wei ght of
3000 or present invention

available collagen peptide compositions. Moreover, as shown in Table 2,
ability to enter the blood at 1 hour and the same at 2 hours after the intake of the
collagen peptide composition of the present invention had significantly
increased 1.4 to 1.8 times and 1.5 to 2.0 times greater than the same values for

the other commercially available collagen peptide compositions.

(Example 3} Composition of peptides in blood after the oral intake of collagen
peptide composition
Of blood plasma samples collected in Example 2, blood plasma samples

collected after the intake of the collagen peptide composition of the present
invention, commercially available collagen peptide A (derived from fishskin}, or
collagen peptide D (derived from pig skin) were used. The ethanol supernatant
fraction of each sample was dried and solidified using a centrifugal vacuum
drier, 200 pL of 30% acetonitrile containing 0.1% trifluoroacetic acid was added
for dissolution, and then fractionation was carried out by HPLC under the
foliowing conditions.
{Analytical conditions)

Column: Superdex peptide HR10/30 (Amersham Pharmacia, Piscataway, NJ,
U.S.AL)

Eluent: 30% acetonitrile (containing 0.1% trifluoroacetic acid)

Flow rate: 0.5 mL/min

Detection wavelength: 230 nm

Column temperature: room temperature

Analysis time: 60 minutes

Elution samples were collected every minute using a fraction collector.
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residues to (% to 3000 or nore (% (nane of sanple) total of the I|ess
(% N-trerm nal am no aci d residues

Each fraction having a molecular weight ranging from 200 to 500 obtained by
gel filtration chromatography was concentrated as a peptide fraction using a
centrifugal vacuum drier to approximately 50 pL. The resultant was then
fractionated by reverse phase chromatography under the following conditions.
(Analytical conditions)

Column: Inertsil ODS-3 (250 mm x 4.6 mm i.d., GL Science, Tokyo)

Eluent: (solution A) 0.1% trifluoroacetic acid

(solution B) 80% acetonitrile (containing 0.1% trifluoroacetic acid)

Elution conditions: solution B 0% (0-15 min), solution B 0-50% (15-30 min),
solution B 100% (30-40 min), and solution B 0% (40-55 min)

Flow rate: 1 mL/min

Column temperature: 43.0°C

Detection wavelength: 230 nm

Amino acid analysis and protein sequencing were carried out for each

peak resulting from fractionation by reverse phase chromatography. The
composition of peptides in blood after the oral intake of each coliagen peptide
composition was calculated. Amino acid analysis was carried out in a manner
similar to that in Example 2; that is, according to the method of Sato et al., (Sato
K. etal, I. Agric. Food Chem. 1992, 40, 806-810). As standard solutions, a
PTH amino acid standard mixture (solution) (Applied Biosystems) and a PTH
hydroxyproline preparation (sclution) (Applied Biosystems) were used. The
protein sequencing was carried out by adding the fraction solution of each peak
dropwise to a PVDF (poly(vinylidene fluoride}) membrane and then apalyzing
the protein sequence using a protein sequencer {Applied Biosystems). Table 3

below shows data obtained at 1 hour afier intake, representing typical results.
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(mol % 02A 56.7 4.4 88.0 7.7 02B 63.6 3.8 87.6 8.6 02N

Table 3

Composition of peptides in blood after the oral intake of the collagen peptide

compositions

Peptides Collagen Collagen | Collagen

Peptide of the Peptide A | Peptide D
present invention

Ala-Hyp-Gly 30.9 0 0
Ser-Hyp-Gly 23.7 0 0
Pro-Hyp 69.5 22.6 54.4
Pro-Hyp-Gly 4.4 1.6 0
Ile-Hyp 3 3.8 0.6
Leu-Hyp 10.5 14.5 1.7
Phe-Hyp 3.6 3.8 0.6

(Numerical vaiue: nmol/ml)

As shown in Table 3, the composition of peptides in blood after the oral
intake of collagen peptide A or D was composed mainly of a dimer of prolyl-
hydroxyproline. Dimers such as isoleucyl-hydroxyproline, leucyl-
hydroxyproline, and phenylalanyl-hydroxyproline were also observed. On the
other hand, in the composition of peptides in blood after the oral intake of the
collagen peptide composition of the present invention, in addition to
conventional dimers such as prolyl-hydroxyproline, isoleucyl-hydroxyproline,
leucyl-hydroxyproline, and phenylalanyl-hydroxyproline, trimers such as alanyi-
hydroxyprolyl-glycine and seryl-hydroxyprolyl-glycine were also present.
Accordingly, it was revealed that the oral intake of the collagen peptide
composition of the present invention causes new peptides to enter the blood,
which do not usually enter the blood. Furthermore, peptides in which the N-
terminal amino acid was glycine were not detected among peptides in the blood
collected after the oral intake of collagen peptide A or D. The results indicated

that a tripeptide having the amino acid sequence of Gly-X-Y (which has been
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36.4 5.0 85.7 9.3 02AF 58.9 4.0 87.1 8.9 02BF 64.9 4.5 87.8 7.7 (Exanple
6) Test for conparison of ability to enter the bl ood (absorption test (2))

previously reported (see JP Patent Publication (Kokai) No. 2001-131084 A and
JP Patent Publication (Kokai) No. 2003-137807 A) does not enter the blood in
its intact form even when orally ingested, and thus it is ineffective. The reason
that the tripeptide Gly-X-Y is not detected in the blood after the oral intake
thereof may be that after oral intake, glycine is cleaved within the digestive tract

and then only the remaining dipeptides enter the blood.

(Example 4) Determination of the N-terminal amino acid residues of collagen
peptide compositions

| The N-terminal amino acid residues of the collagen peptide composition
prepared in Example 1 and collagen peptides A to D used in Example 2 were
examined. The amino acid sequences of the peptides contained in each
coliagen peptide were determined by dissolving each peptide in water, adding
the solution dropwise onto a PVDF membrane, and then carrying out analysis
using a protein sequencer (Applied Biosystems, an amino acid sequence analyzer
with which the Edman method is carried out in an automated manner). Table 4
below shows the ratio of N-terminal glycine residues to total of the N-terminal

amino acid residues of peptides composing each composition.



Ability to enter the blood of the 5 types of coll agen peptide conposition

of the present

pi gs.

a test sanple was 3 g/10 nL/kg body weight.

i nvention prepared in Exanple 5 was exam ned using gui nea

As a control, the collagen peptide D used in Exanple 2 was used.
Mal e Hartl ey guinea pigs (7 weeks old) were used for the test. The dose of

The sanpl e was dissolved in

distilled water and then the solution was orally adm ni stered. CGuinea pigs
were fasted fromthe evening of the day before the test. Blood was

col I egyygk over tinme from Gui nea pigs under diethyl

t he j

ugul ar_vein before admnistration and at 0.5 1

et her anaesthesia via

2, and 6 hours after
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of dli¢ pressmélinwelion st rati on of col | agen _pepti de
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deleerRasiptidnaHydr oxyprolli ne- cont ai iy pept i de

| evel (hr  nnol/m:

12.5 02A 247.4

¥ BSenDdptid<B! T agen pepiide D (BExpnple 2) 155
Collagen peptide C 25. 3
Collagen peptide D 65. 4

As shown in Table 4, in the cases of collagen peptides

A and D, the ratio

of N-terminal glycine residues to total of the N-terminal amino acid residues

was higher than 65 mol%. On the other hand, in the cases of collagen peptides

B and C, the ratio of N-terminal glycine residues to total of the N-terminal

amino acid residues was lower than 30 mol%. As described in Example 2, in

the cases of these collagen peptides A to IJ, the ability to enter the blood of

peptides was low. On the other hand, in the case of the collagen peptide

composition of the present invention, the ratio of N-terminal glycine residues to

total of the N-terminal amino acid residues was 59.4 mol% and good ability to

enter the blood was observed. Hence, it is concluded that when the ratio of N-

terminal glycine residues to total of the N-terminal amino acid residues of

peptides composing the composition is within a proper range,
the blood is high, and when the ratio is out of such range, the

blood is lowered.

the ability to enter

ability to enter the

(Example 5) Preparation of the collagen peptide compositions of the present

invention

Various proteolytic enzymes were separately added to
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7.9** 02B 281.9 20.6** 02N 264.5 44.3 02AF 269.7 26.0** 02BF 257.2
47.5 : p < 0.01 Al'so in the case of the guinea pigs, the blood
hydr oxypr ol i ne-cont ai ni ng peptide levels reach a peak at 1 to 2 hours
after intake. Table 8 bel ow shows the | evel of hydroxyproline-containing
peptide (nnmol/m: nean value S.E.) at 1 hour and the sane at 2 hours
after adm nistration of each coll agen pepti de.

solution obtained in Example 1, so that 5 types of powdery collagen peptide
composition were obtained as the collagen peptide compositions of the present

invention under the conditions of Table 5 below.

Table 5
Collagen Name and level Reaction | Deactivation Purification
peptide of enzyme pi, conditions condifions
composition (per Kg of reaction
of the present gelatin) temperature,
invention and
(name of reaction
sample) time
02A Subtilisin (6.0g) | pHS.0, 90°C or Addition of
50°C, higher, pulverized
6 hours 10 minutes | activated carbon
2.0% and gelatin
followed by
purification
filtration
02B Chymotrypsin pHS.0, Same as Same as above
(6.0 g) 40°C, above
6 hours
02N Actinidain (6.0 pH7.5, Same as Same as above
g) 40°C,
6 hours above
0ZAF Enzyme mixture | pHS8.0, Same as Same as above
of subtilisin 40°C,
(5.5g) and 6 hours above
bromelain (3.0g)
02BF Enzyme mixture | pHS.0, Same as Same as above
of chymotrypsin | 40°C,
(5.5g) and 6 hours above
bromelain (3.0g)

The average molecular weights of the thus obtained collagen peptide
compositions were examined by a method similar to that used in Example 1.
The ratio of N-terminal glycine residues to total of the N-terminal amino

acid residues of peptides in each composition was examined by a method similar
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Table 8 Col | agen peptide conposition 1 hour later 2 hours later Collagen
peptide D (Exanple 2) 29.82 + 5.13 27.84 1 2.91 02A 40.77 + 4.90 54.75 +
3.70** 02B 42.00 5.72 66.04 + 9.70* 02N

to that used in Example 4. Table 6 below shows the results. In addition, the

average molecular weight of total of the collagen peptide compositions was 2000.

Table 6
Collagen Ratio of N- | Molecular Molecular Molecular
peptide terminal weight of weight of weight of
composition of the glycine 500 or Iess | 500 or more 3000 or
present invention | residues to (%) to 3000 or more (%)
(name of sample) | total of the less (%)
N-terminal
amino acid
residues
(mol%)
02A 56.7 4.4 88.0 7.7
02B 63.6 3.8 87.6 8.6
02N 36.4 5.0 85.7 9.3
02AF 58.9 4.0 87.1 8.9
02BF 64.9 4.5 87.8 7.7

(Example 6) Test for comparison of ability to enter the blood (absorption test
(2))

Ability to enter the blood of the 5 types of collagen peptide composition
of the present invention prepared in Example 5 Wés examined using guinea pigs.
As a control, the collagen peptide D used in Example 2 was used. Male Hartley
guinea pigs (7 weeks old) were used for the test. The dose of a test sample was
3 g/10 mL/kg body weight. The sample was dissolved in distilied water and
then the solution was orally administered. Guinea pigs were fasted from the
evening of the day before the test. Blood was collected over time from Guinea
pigs under diethyl ether anaesthesia via the jugular vein before admintstration
and at 0.5, 1, 2, and 6 hours after administration. Blood treatment and
measurement of the level of hydroxyproline in blood plasma were carried out

according to the method described in Example 2. Table 7 below shows the
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44.28 5.84 58.24 11.53 02AF 42.16 + 4.14 66.06 10.36* 02BF 41.33 +
10.48 61.55 + 13.41 **: p <0.01, *: p <0.05 As shown in Table 7,
when AUCs were conpared, the ability to enter the blood of the coll agen
pepti de conpositions of the present invention had significantly increased
conpared with the cases of the commercially avail abl e col | agen peptide D.
Mor eover, as shown in Table 8, the ability to enter the blood at 1 hour
and the sane at 2 hours after the intake of the collagen peptide

CoNMpo GLeNSyafied NEURT: @S8R tunidRY €Ré ic@fy 18f bid @Nidheantdtjod BEr eased conpar ed
with the case of the commercially avail able coll agen peptide D. (Exanple

7) Te RRLESAY; I ideYti er ol aedin(Rbserpkipn, hest (3))
The a%%?%?%ﬁéﬁ%ﬁgﬁfgiﬁgﬂgﬁgﬁ%%%k%¥ugﬁ?3%251?%9% and Oékb out of Phe 5 types

of th Rt i8S bl 10f the present invention prepared in
Exanp%gﬁgh&ggg§§§%inéﬂ 3§?ﬂ9ﬁ§n€% ubjects. As a control, comrercially
availggkﬂagollagen peptide E (Nitta CGelatin Inc.; Trade name: |XCS
HDL- 50F;  nol ecul ar wei ght of 500 or less (0.117%; nol ecul ar wei ght of 500
or norg to.3000 or less (46.2489% . d L.ar ' : r nore
(53 6508 B0 Rra BT oS Qb p Ry R SR P bt fln Pl ta 0 TP
N-term nal amno .acid residues: 72.1 nol% was used.

00?,1 % le

agen peptide composifions
Collagen peptide Hydroxyproline-containing
composition peptide level
(hr « nmol/ml: mean value +
S.E)
Collagen peptide D 155.0 £ 12.5
(Example 2)
02A 247 .4 £ 7.9**
02B 281.9 £ 20.6%*
02N 264.5 + 443
02AF 269.7 £ 26.0%*
02BF 257.2 £ 47.5
**:p < 0.01

Also in the case of the guinea pigs, the blood hydroxyproline-containing
peptide levels reach a peak at 1 to 2 hours after intake. Table 8 below shows
the level of hvdroxyproline-containing peptide (nmol/mf: mean value + S.E.) at

| hour and the same at 2 hours after administration of each collagen peptide.
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The test conducted herein was a crossover test such that: the wash-out
period of 6 or nore days was set for 13 human vol unteers; and each subject
underwent a single instance of intake of the above 3 types of collagen
pepti de conposition as test sanples. Specifically, each subject was fasted
for 12 hours, blood was collected before intake, and then the subject

i ngested each test sanple. The intake |evel of each test sanple was 25

g/ 65 kg body weight. At 0, 5, 1, 2, 4, and 7 hours after intake, 5 nlL of
bl oodwag. gol l ected and then the | evel of hydroxyproline-containing
peptide in blood plasma was found by a nethod similar to that in Exanple
2. Tabl e 9CbBhgen phptidet he AUCCBTuvEIteres ( AUC bowsa latder the curve of

bl ood concenigiabbffioaf hydroxyproline-cqgntaining peptide-tiime) (hr

nrol /T }ﬁré%i}%qddjeoxyb E.), as¢Gal €Ul g ed forzgegfg Plogod pllasma sanpl e.

Tabl e proline-contalning pepti evel s after t he oral

i nt akét K?mﬁ gen—pepti-de—conposi-ti-onsCol--agen—peptide—canposi tion
Hydr 0298r ol i ne- contalnlnq pepfPde +ev@P |(hr S%mEy #79*fean value S.E.)
Col | agem peptide E 225.8 21 220@B:24120  1964.082N92BE 1 19. 9%

02N 4428 = 5.84 58.24 £ 11.53

02AF 42,16 = 4.14 66.06 + 10.36*

02BF 41.33 £ 61.55 = 13.41
10.48

¥ p <0.01, *:1p <0.03

As shown in Table 7, when AUCs were compared, the ability to enter the
blood of the collagen peptide compositions of the present invention had
significantly increased compared with the cases of the commercially available
collagen peptide D. Moreover, as shown in Table 8, the ability to enter the
blood at 1 hour and the same at 2 hours after the intake of the collagen peptide
compositions of the present invention had significantly increased compared with

the case of the commerci‘aliy available collagen peptide D.

(Example 7) Test for comparison of ability to enter the blood (absorption test
(3))

The ability o enter the blood of 2 types (02B and 02N) out of the 5 types
of the collagen peptide composition of the present invention prepared in
Example 5 was examined with human subjects. As a control, commercially
available collagen peptide E (Nitta Gelatin Inc.; Trade name: IXOS HDL-50F;
molecular weight of 500 or less (0.117%); molecular weight of 500 or more to
3000 or less {46.248%); and molecular weight of 3000 or more (53.637%); and

the ratio of N-terminal glycine residues to total of the N-terminal amino acid
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p < 0.01 The bl ood hydroxyproline-containing peptide |evels reached
peaks at 1 to 2 hours after intake. Table 10 bel ow shows the

hydr oxypr ol i ne-cont ai ni ng peptide levels at 1 hour and the sanme at 2 hours
after adm ni stration of each coll agen peptide (nnmol/m: nean value S.E.)

Tabl e 10 Col | agen peptide conposition 1 hour later 2 hours |ater Coll agen

peptide E 63.5 28.4 67.7 30.1 02B 76.6 26.2 79.4 30.6 02N 82.5 25.1**

residues: 72.1 mol%) was used.

The test conducted herein was a crossover test such that: the wash-out
period of 6 or more days was set for 13 human volunteers; and each subject
underwent a single instance of intake of the above 3 types of collagen peptide
composition as test samples. Specifically, each subject was fasted for 12 hours,
blood was collected before intake, and then the subject ingested each test sample.
The intake level of each test sample was 25 g/65 kg body weight. At 0,5, 1, 2,
4, and 7 hours after intake, 5 mL of blood was collected and then the level of
hydroxyproline-containing peptide in blood plasma was found by a method
similar to that in Example 2. Table 9 below shows the AUC.; values
(AUC:area under the curve of blood concentration of hydroxyproline-containing
peptide-time) (hr + nmol/ml: mean value = S.E.), as calculated for each blood
plasma sample.

Table 9

Blood hydroxyproline-containing peptide levels after the oral intake of collagen

peptide compositions

Collagen peptide Hydroxyproline-containing
composition peptide level
(hr + nmol/ml: mean value £
S.E.)
Collagen peptide E 225.8 £ 21.2
02B 241.0+19.4
02N 255.1 £ 19.9%#
¥ p < 0.01

The blood hydroxyproline-containing peptide levels reached peaks at 1 to
2 hours after intake. Table 10 below shows the hydroxyproline-containing
peptide levels at 1 hour and the same at 2 hours after administration of each

collagen peptide (nmol/ml: mean value = S.E.)
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80.8 24.6* **: p<0.01, *: p<0.05 As shown in table 9, when AUCs
were conpared, the ability to enter the blood of the collagen peptide
conpositions of the present invention was significantly increased conpared
with the sane of the commercially avail able coll agen peptide E. Mreover,
as shown in Table 10, the ability to enter the blood at 1 hour and the
sane at 2 hours after the intake of the collagen peptide conpositions of
the present invention were significantly increased conpared with the sane
of thg,gm@rcially available collagen peptide E. Industrial Applicability
The Iresent invention _ca he_ used in the fields . of nrnrhlr‘flnn of—foods or
bever ageSoKagén aspfidact i onal f obtisuabaiesuppl enent s. "2 hours lajer
publ i cati aempdatient s, apd patent applicationscited in this description

are her ?fa%eh'}&%f?férﬁt ed py ref 66§@(L_92I8mth6I r lentiretyz 7 Chaips 1. A
col | & § peptide—conposition Uu@ﬁbQ?QG%%Dy algestlng f999'56Q§n or gelatin

wth 8t ease  whi-ch-conprises 0% hu A g“L "seit ca vvi—t"h a
mol e¢0P¥r wei ght 500 or hore t%2§08@50¥’ﬁ999 ess tﬁﬂ%thé4ﬁb weight of
pepti des @bQﬂ,@ nq&gﬁglar wei ght of |ess t han 500, and | ess t han 20% by
wei ght of peptides wih a nol ecul ar weight of nore than 3000, based on the

total weight O e, CPMIRS R MNELSldlel g ALLOuR! JDEE BIdAL: BloyCi ne

resi dues to term nal "amno aci'd residues of the peptides in

the ¢ i,0n | 33 mol %.,0or nore.t.o 65 e col | agen
peptlggﬁﬁgﬂ£8§iP? gQ%QSPHPﬁ§°P8“EF PhY £, q&ﬁ rg%ﬁ”fﬁge%?o gﬁge |s seglne
pr ot ease st.ei ne pr ot ease. e col tide co

accor 35%8‘?6“%? épﬁ{ﬁ‘fsgﬁi C?mwgiie‘?”ﬁhm‘é SEBYE %%‘Z’r‘? %?’]Bfnﬁéc @1 2%) A& slbée deri ved
fromfishes. 4. A food or beverage, whi ont.ai ns e col | age epti de
conposPtipgen Reptdaitng MPTERYCHRS HHOWT &P f}g‘bi 3@ jhea 15,59 SREE PP

blood at 1 hour and the same at 2 hours after the intake of the collagen peptide

>

compositions of the present invention were significantly increased compared

with the same of the commercially available collagen peptide E.

Industrial Applicability
The present invention can be used in the fields of production of foods or

beverages such as functional foods and supplements.

All publications, patents, and patent applications cited in this description

are herein incorporated by reference in their entirety.



Claims

1. A collagen peptide composition obtainable by digesting a collagen or gelatin
with protease, which comprises 70% to 100% by weight of peptides with a
molecular weight 500 or more to 3000 or less, less than 10% by weight of
peptides with a molecular weight of less than 500, and less than 20% by weight
of peptides with a molecular weight of more than 3000, based on the total weight
of the composition, wherein the ratio of N-terminal glycine residues to total of
the N-terminal amino acid residues of the peptides in the composition is 33
mol% or more to 65 mol% or less.

2. The collagen peptide composition according to claim I, wherein the protease
is serine protease or cysteine protease.

3. The collagen peptide composition according to claim 1 or 2, wherein the
collagen or the gelatin is derived from fishes.

4. A food or beverage. which contains the collagen peptide composition

according to any one of claims 1 to 3.
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