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Dose-dependent changes in the levels of free and peptide forms
of hydroxyproline in human plasma after collagen hydrolysate ingestion
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The presence of ylrusyorline (Hypcontanig peptides i huran Hood afer collign bydobate

ingestion

Recemer
e 1y 14 human plasma. Healthy

Sanincanly mrcasd i

oot e, we eanered e vy b el B s konecivs e
volunteers (n - 4) ingested 308, 1538 and 354.6 mg per kg body
e Dol The average plasig conceniaion of Hyp<oaa
acting maximum el o
s of caagen o

weight of ol
s dose-dependen,
2017 and 3284 amoljml following ingestion of 303, 1535 and

espectively. Ingesting over 1538 mg of collagen hydrolysate.

average concentrations of the free and peptide forms of Hyp in plasma. The
Hyp absorption limit was not reached with ingestion of a5 much as 3846 mg of collsgen bydrolysate

less than 30.8 mg of collagen hydrol healih

benefis

2014 Elsevier L. Al ights ressrved.

1. Introduction

Collagen is a major proteinaceous companent of the extracellu-
lar matrix and contains a specific amino acid.

show to moderate joint pain in athl
xtsounbis, as cfetivey s gelati ( 08; T
oth human and animal studies have reprtcd

es and subjects with nee

P). Geneticaly. 28 types of colagen have been idetified and
e Clusfed by type and Roman mameral (Ve o1 1, 2011) The
mast abundant collagen in mammalian tissues such as the dermis
blood vessels and tendons is type 1. The heat-denatured form of
collagen, referred to as gelatin, is often used in foods, pharmaceu-
tieals. photographic films and cosmetics. Gelatin is 1o used in folk
o i Ak uproue loud lexiation and svet Mg
ou, 1959). The oldest description of beneficial

e mm associated with gelatin ingestion was written in
t Hildegard. who indicated that gelatin i im-

proves joint conditions by reducing pain (Ve Orher
human studies have demonstrated that daily ingestion of gelatin
leads o mprovemend of e nals e increass et Gameter
nberg. Oster, Kallos, & Burroughs, 1957: Scala, Hollies, &

rder to inceease the solubility of gelatin, partially hydroly-
sed gelatin products have been developed and are referred to as
collagen hydrolysates. Ingestion of collagen hydrolysate has been

sutbar, Te fax: +51 3 3951 5625,
p—

(0308-81461 2014 Elsevier L1d. All richts reserved

0

Ewofels

<ein with collagen hydroly-
sate ingestion. Matsumoto, Ohara, Itoh, Nakamura, and Takahashi
2006) suggested that a daily ingestion of collagen hydrolysate in-
consses the mulsiure cantet o the glderais of women duciog
winter. Zhuang. Ho i 1i (2009) and Tanaka.

ma. and reporied that colagen hydrolysate
ingestion suppresses UV-induced skin damage in mice. In adition
to these studies, Saito figuchi, Uchida, and Suzuki
eporied that Tevels o tota lipds and tigycerides i rat pssma
decrease after ingestion of collagen hydrolysate.

d peptides have been identified in
human blood following ingestion of collagen hydrolysate,
including Pro-Hyp. Pro-Hyp-Gly. Ala-Hyp. Ala-Hyp-Gly, Ser-Hyp.
Ser-Hyp-Gly. Leu-Hyp. lle-Hyp, Phe-Hyp and Hyp-Gly. of which
Fro-Hyp and Hyp-Gly ae the majo peptides found (i
2005; Ohara, Matsumoto, & Sato, 2007; Shigemur
5111 previous study invohing  murine chondroctic el
line demonstrated that Pro-Hyp inhibits mineralization of chon-
drocytes and modulates expression of the Runxt and osteocalcin
enes (Nt Mare, sumpe Shmi. & Wads, 2005), Oha

keuchi, and Ners reported that Pro-Hyp
omultes hysronic. acld prodacion n fiured syaovis el

13[01 1,500 mg= 45| it

= O HIoHM E=

1,500 mg

=X|Q1'FOOD Chemistry2| 23-1Z2nj0]| =241 2]0| 28000 Mg 2t 19,000 Mg OHS:
S70| B2 OIAELICE.

8,000 mg

19,000 mg
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Gly-Pro-Hyp

CTP-100(®)

CTP-50(H)

CP (%)

nmol/ml

Average molecular

Collagen samples "
ollagen samples weight (Da)
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CP 5000
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Review
Fish Collagen: Extraction, Characterization,
and Applications for Biomaterials Engineering

Hafez Jafari L#(), Alberto Lista 2, Manuela Mafosso Siekapen 3@, Pejman Ghaffari-Bohlouli 4,
Lei Nie **, Houman Alimoradi ® and Amin Shavandi 1

2.1.2. Fish Scale

Fish scales constitute a considerable amount of waste from the fish processing industries.
Recent studies [46-48] suggested that collagen obtained from fish scales possess properties typical of
type I collagen consisting of two «1 chains and one a2 chain. A study on collagen from the scales of
tilapia (Oreochromis sp.) showed a high denaturation temperature (57.9-79.0 °C) that was possibly
due to its hjgh amino acid content and hi;_e,hor intrafinterchain bonds (hydrogen bonds, dipn!o—dupﬂlo
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Dose-dependent changes in the levels of
free and peptide forms of hydroxyproline in
human plasma after collagen hydrolysate
ingestion

3. Dok Kubamura "Yeshi Sato *Kenii Sate

Abstract

The presence of hydroxyproline (Hyp)-containing peptides in human blood after collagen

ngested dose and food-der

ingested 308, 153.8 and 384. a

average plasma concentration of Hyp-cantaining peptides was dose-dependent, reaching

maximum levels of 6.43, 20.17 and 32.84nmal/mi following ingestion of 30.8, 1538 and

3846 mwu, wmm;cn I|y|1|u\ynl
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