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1. Digestibility and stability of key element di-peptides
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1. Digestibility and stabllity of key element di-peptides
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1. Digestibility and stability of key element di-peptides
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1. Digestibility and stability of key element di-peptides
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1. Digestibility and stability of key element di-peptides
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1. Digestibility and stabllity of key element di-peptides
Absorption level of key elements (PO & OG)
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1. Digestibility and stability of key element di-peptides
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1. Digestibility and stability of key element di-peptides
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Hvdroxyproline-containing dipeptides and wipepddes
quantified at high concentration in human blood after
oral administration of gelatin hvdrolysate

SATOMI ICHIKAWA', MASASHI MORIFUNI', HTROKI OHARA/',
HITOSHI MATSUMOTO', YASUO TAKEUCHI' & KENJT SATO?

! Food and Mealth R&D Laboraoris, Maiji Baiber Foaivha, Lrd, Sabadoesin, Bairowa, Fapan,
and, (Fraduate School af Life and FEnoinommen Soimces, Boro Preferral Unicersiry, Kyoro,
Japan

Alstract

Several hydrooypraline (Hyp)-contaning food-derived collagen peptdes were idendfied in
human blood after aral ingsstion of gelatn hydrolysatss. However, thee ppes of peptides
were nat quantfied in human plasma. In fis report, a sensmve LOC-MSMS method was
imroduced for siuhaneows quamitatve andwis of Hyp-contsining peprides. All pepuide
concenmations wee determined accuraely, with all mefficients of determination () 0999,
The method achiaved detecton and quansfication limis of (.01 pmal'ml and 12.5-1,000
pmaolim] in plasma, respectively. Concenmations were quantfied for nine Hyp-contsining
peptdes in lmman plasma by tis method, idemifying Pro-Hyp (Cpue = 60065 + 574 nmaolml)
a5 the major oomstiruent of food-deniwed collagen peptides, while the minar components were Als
'ET\-H. aly, SerHyp-zly, Ala-Hyp, Phe-Hyp, LewHyp, Te-Hyp, Gy-Fro-Hyp, and Pro-Hyp-Gly
1 e oM 23, 84 10 0.6 7 namol'mly. Thus a total of nine Hypeconmining peptides in hmman phama
were snacessfully quantfied by this approach. The concemration of Hyp-containing pepodes &
subsmnoally higher than tha fnlhm.rg oral adminisration of ather ;e_':n:le:.

Keywords: Callapen, hydrosyproling, plaoma, fydrosyprolinscontiinng pepnds, quaneficarion
Introducton

Collagen is a major constituent of connective tssues of amimak, binds, and fish.
Gelatm, a denatured form of collagen, iz prepared on an mxdustrial scale from these
ammals (Shreber and Seybald 1993). Collagen has a unigque triple helix configuration
with a mepesting sequence [(Gl-X-Y),, with X and Y bemg mostly polme amed
hydmxyproline (Hyp) (Ramshaw and Shah 199E8; Bos et al. 1999). Gelatin-based
food denvatives obtzined fom amimak, especally fish and pigs, hove been attracting
winrldwide attention as health-food mgredients. Significant amounts of Hyp- comtaining
peptdes were found to be present m the peripheral bloed of human volunteers after
oral mgestion of pomcine skin gelatin hydrohsates (Iwa et al 2005). Recently, some
Hyp-contmnng peptides were abo -\_n:h:"ld-\_ m human blood afler mgestion of hydm-
lysate from fish scales (Ohara etal. Ta). The major constiteents of Hyp-containming

Cnmapnedene: Henie O bes, PRI, Faod s Heslh RED Labomen s, S Soken Kashn, |, 531 Chopde, Saimdo-
aks, & AL 49 234 7950 Fac 81 40 284 758, Bmxlt b=k caes@mopo g

# onine © 2009 kixna UK L

NI luiiveise : Hydroxyproline-containg di-

peptide and tri-peptide quantified at high
concentration in human blood after oral

administration of gelatin hydrolysate

KA : International Journal of Food Sciences and
Nutrition, February 2010By Food and Health R&D
Laboratories, Meiji Seika Kaisha, Kyoto Prefectural

University
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1. Digestibility and stability of key element di-peptides
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—— N8 1u¥9BI394 : Quantification of

Quantification of hydroxyprolyl-glydne (Hyp-Gly) in human blood Hydroxyprolyl-glyCine (Hyp'GIY) in human

after ingestion of collagen hydrolysate

Fumihite Sugihara " Neolki noue, " Masanor Kuwamor,® and Makoto Taniguchi® blOOd after ingestion Of COllagen hydr()lysate
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2. Clinical Study for Skin Health/gU1WH2

Wellnex.

Wellnex.

Beautiful skin is important to women of all ages. Wellnex™ functional collagen
peptides is a proven supplement to help maintain beautiful skin from within.

www.nitta-gelatin.com

Wellnex Clinical Studies :
‘/UV Damage
‘/Moisture

‘/Texture

‘/Roughness
‘/Wrinkles
‘/Elasticity

CPT Effects on SKkin :
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2. Clinical Study for Skin Health/gU1WH2
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For Healthier, More Beauntiful Skin weu nex.

Repaired UV Spots

Chur skin contains many hidden spotscreated by damage from harmbul UV mys. Welnes™ collagen
peptides can help eliminate thess spots l=ading to a clearsr complexion.
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2. Clinical Study for Skin Health/& YNIWH

Skin Moisture and Textura
Collagen is & key component of healthy skin Welines™ collsgen peptides work by improving skin
struchure which lesds to smoother shin testure and & higher level of moistunes.
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2. Clinical Study for Skin Health/& YNIWRH
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@ THE [CHIRRAL OF
DERMATOLOGY
oz D04 8458 34682 3 X0 0T x Jomal of Mirmmaidagy 080 37 330338

proline-hydroxyproline,stimulates cell proliferation and

ORIGIMAL ARTICLE

Collagen-derived dipeptide, proline-hydroxyproline,
stimulates cell proliferation and hyaluronic acid
synthesis in cultured human dermal fibroblasts

hyaluronic acid synthesis in cultured human dermal

fibroblasts

Hircki OHARA ' Satomi ICHIKAWA, Hiteshi MATSUMOTO,! Minom AKTYAMA ®
Morihiro FUJIMOTO,” Takashi KOBAY ASHI, Shingo T AJIMA®

Food and Healk RED Laboa torcr, M Sl Faiha, and ‘Dicparimend of Diesnatolagy, Matios! Dgieme Meical Callge
Saitama , fagpan

KA : Journal of Dermatology 2010;37:330-338By
Food and Health R&D Laboratories,Meiji Seika

ABSTRACT

Owally ingesind oolisgen undergoss degmdaton o small d- or FipapSdes, whioh am detecied in dmoulating biood
2 hafier ingeston. Tha influencs of colagan-derved papfdes on demmal exiscalular mati componans and ool
proiferaton wes stdind wing cuftured human dermal fismbiests. Of e vatous oolisgenous popides fesied hom,
o dipapide proine-fpdemoypraing (Pao-Hyol anhanosd oall prolforaton 1.5k and hyaluonio sod syrfees
{A8-foid) ot & domn of 200 nmaliml This wes concomitant with a 2.3-fold sivafon of hyalronan synfhasa 2
(HASZ mANA ol Small imerfeing AkA (siANA-medisied knodkdown of e HA4S2 gana in human dermal fho-
blasts mhbied Pm-Hyp-nducad HAS2 mANA terscipton and call mitttio @ity AddSon of ganstin or HT, a
eroiein kinesa nhilkiior, abalished tha Bro-MHyp-inducsd HAS? mANA sTmunSon. Po-Hy siveaied phosphoryingon
of sgnal randucer and adivator of Tnaorpfon 3 (STATY) within a short tima pariod (50 min). Thesa el sug-
gast Tt Fro-Hyp stmulaies both oal misolio aclvity and hyaluronio sod synghesis, which is madiaied by acivation
of HAS2 trersoripion.

Kaisha,and Department of Dermatology, National
Defense Medical College,

oy wamds  coligpm pomde, fibookime, yalmmens, My s orss nen s 3, nral senduos wmda namr of o Spmon

INTRODUCTION

Callagen s a mapr consfuent of comacive tissues
of anirmals, birds and fish. Galatin, a denatred form
of cdiagen, pmmmed on an industial scale fom
fiase moteils,” B ouwsed a5 a ok moddne ©
rigrowe pint condifon by reduding pain ® Some ari-
mal expedments and predinical human viels heve
almo suggested that aral ingeston of galatin hydray-
sate might have benefical effects. W previously
raparind thet daly ingestion of a type | colisgen
iydralymats mixtum, induding 5 g of fish type | cala-
gan hydraysais, impeved Sdn molsture comant and
dastcity? Tharekra, we hypotesiad that suppie-
mertafon with cdiagen hydrdysats  potentialy

changes extracelluiar ratdx [ECK) rmetabaliem in tha
sk

it is difficuit 1o understand how calagen, a high
rodacular weaighl peoiasin, oould be atwodbad in the
niesting and ransparied o the dermis. Osser of ol
dermninad the bibavailabilty of cdlagen hydmlysais
after po. administration in mics wsing “C-labsled
ydmlysata. The dstribution of Bbeled amino addsin
shin was omfirned and 58% of the pask valie of
mbaiad amino acds remaned 192 hafer administra-
. hwai of &l idenifiad a smal dipapdda, praine-
ydmayprdine [Pro-Hypl, in e bood of haafty
fhunan vaunisss who had ingested pomine skin
cdlagan hydraysats. Afough thare areno revious
mpodts describing abenapion of cdlagen hydmipsae

aws, Faod md Makh R & I lshonooa, 53-1 Owyady, Salodo-de

NaNIANEINUIT :
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2. Pro-Hyp lanla)lndlu 15118 200 nmol/ml aziinns
dunsizvinialaglsiia lagenii nau aaunu

5239 3.8 1M




2. Clinical Study for Skin Health/& YNIWH

Effects of hydroxyproline (Hyp)-

@)z, containing peptides
= . on fibroblast proliferation.
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2. Clinical Study for Skin Health/& YNIWH

manudunusaas Collagen—-derived Hyp sunisfansizs
hyaluronan synthase (HAS) mRNA levels
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2. Clinical Study for Skin Health/& YNIWH

manudunusaas Collagen-derived Hyp dunsdainsizs
hyaluronan synthase (HAS) mRNA levels

Effects of collagen-derived Hyp containing
peptides on hyaluronic acid synthesis
Treatment of cultured human dermal fibroblasts with
200 nmol/mL Pro-Hyp for 24 h increased total hyal-
uronic acid synthesis (medium + cell) approximately
3.8-fold (Fig. 3), which i1s comparable to the increase
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3. Joint Health And Bone Health
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Wellnex Clinical Studies :
v Di-peptide

@: P O, 0G 9 ﬁ 197U T QBN gi LY A é’ Gﬁ} 9 gi 0 Wellnex™ functional collagen peptides provide a complete bone and joint

health supplement with clinically proven results.

www.nitta-gelatin.com

9 Nitta GelatinInc.
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Mechanism -OA

osteoarthritis
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Mechanism -OA

osteoarthritis
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Mechanism -OA

osteoarthritis

OA

PO Wellnex

In vitro study
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Osteoarthritis(OA) 4B

Normal(N) Control(C) Wellnex(CPT)
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degradation ameliorated

Nakatani s, et al.(2009) Osteoarthritis and Cartilage, 17: 1620-1627

In Vivo study
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Mechanism -OA

osteoarthritis % o
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Wellnex™ collagen peptide TuiSuma 10 n3u annsesiedesiu nszgn seunde uas iienszanmialide
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Mechanism -OP

Osteoporosis Two kinds of cells keep bone health
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5. Wound care/M3sneupaily

Wound Healing

The same properties that allow Wellnex™ collagen peptides to improve skin texture and
moisture at the cellular level also help wounds to heal faster. Wellnex™ collagen peptides
have considerable potential in medical applications.,
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