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: This study is manufacturing method and analysis of feasibility about collagen
peptide from fish scale. This is processed by enzyme hydrolysis, isolating and refining etc.
The results of analysis of nutritional composition showed protein content of collagen peptide.
In the analysis of constitutive amino acids, the ratio of contents of hydroxyproline and
glycine, the characteristics of collagen peptides appeared similar and the contents of glutamic
acid and aspartic acid which are involved in protein metabolism. As a result of measurement
of total polyphenol content and total flavonoid, it showed that collagen peptide had more
contents generally, and the effect of bioactivity of pig—skin collagen peptide appeared higher
although different kinds of scale collagen peptide showed a little DPPH radical scavenging
ability, total antioxidant capacity by ABTS, ACE inhibitory.

Keyword ; collagen, collagen peptide, glycoprotein, protease, bioactivity of collagen peptide
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PGlu-Met-Ser-Tyr-Gly-Tyr-Asp-Glu-Lys-Ser-Ala-Gly-Val-Ser-Val-Pro-

Gly-Pro-Met-Gly-Pro-Ser-Gly-Pro-Arg-Gly-Leu-} 1yp-Gly-Pro-Hyp-Gly-Ala-Hyp-Gly-Pro-Gln-Gly-Phe-Gln-Gly-Pro-Hyp-
G‘Y—GIq—H)'P-Gly-Glu—H)?—Gly-.—\la-Ser-Gly-Pro-Mct-Gly-Pro—Arg-Gly-Pro—Hyp-Gly~Pro-Hyp-Gly-Lys-Asn-Gly-Asp-Asp-
G!Y-GhrA.h-Gl)‘-Lys—Pro—Gl)’-.-\rg-Hyp~Gly-Gln-Arg-Gly-Pr0<Hyp—Gly~Pro—Gln-Gly-Ala—Arg—Gly-Lcu-Hyp—Gly-Thr-Ala-
GlY'Leu—Hyp-Gly—.\lcx-H)‘l-Gl_v-His-Arg—Gly-Phe-Ser-Gly-Lcu-Asp-Gly-Ala-Lys—Gly-Asn-’l‘hr—Gly-Pro—Ala-Gly-Pro‘Lys-
GlY-Glu-Hprly-Ser-Hyp—GIy-Glx-r\sx-Gly-Alu~Hyp-GlyCln-Mcl—Gly-Pro-Arg—Gly-Lcu-Hyp»Gly-Glu-Arg—Gly-ArgHyp-
Gly-Pro-llprly-Ser-Ah-Gl_\'-.-\la-,-\rg-Gly-Asp-Asp-Gly-Ala-Val—Gly-Aln-Ala-Gly-Pro—Hyp-Gly-Pro—'l'hr-Gly-Pro—Thr-
Gly-Pro—Hyp—Gly-Ph&H_vp-Gly-Ala—Aln—Gly-Alu—Lys-Gly-Glu-Ala—Gly-Pro-Gln-Gly-Ala-Arg-Gly-Scr-Glu—Gly-Pro—Gln-
Cly~\'1l—Arg-Gly-Glu-Hyp-G:y-Pro-H_vp-Gly-Pro-Ala—Gly-Ala-Aln-Gly-Pro—Ala-Gly-Asn-Hyp—Gly-Ala-Asp—Gly-Gln~Hyp-
) Cly-Ab-Lys-GIy-.-\l;x"'Asn—GIya-\la-Hyp-Gly-llc-Alu-Gly-Alu-Hyp-Gly-Phc~Hyp-Gly-Ala-Arg-Gly~Pro-Scr-Gly-Pro—Gln-
GIy-Pm—Ser-Gly-Ala-HypGl,\'—Pro-Lys-Gly-Asn-Scr-Gly-Glu-Hyp-Gly-Ala—Hyp-Gly-Asn-Lys—GIy-Asp-Thr~Gly-Ala-Lys-
Gly-Glu-Hyp-Gly-Pro-Ala-Gly-Val-GIn-Gly-Pro-Hyp-Gly-Pro-Ala-Gly-Glu-Glu-Gly-Lys-Arg-Gly-Ala-Arg-Gly-Glu-Hyp-
8 Gly-Pro-Ser-Gly-Leu-Hyp-Gly-Pro-Hyp-Gly-Glu-Arg-Cly-Gly-Hyp-Gly-Ser-Arg-Gly-Phe-Hyp-Gly-Ala-Asp-Gly-Val-Ala-

GKY-Pro-Lys-Gly~Pro-Al:—Gly{}lu-Arg-Gly-Scr-Hprly-Pro«Ala-Gly-Pro-Lys—Gly-Ser-Hyp—Gly-_Glu-Ala—Gly-Arg-Hyp-
Gly-Glu-Ala-Gly-Leu-Hyp-Gly-Ala-Lys-Gly-Leu-Thr-Gly-Ser-Hyp-Gly-Ser-Hy p-Gly-Pro-Asp-Gly-Lys-Thr-Gly-Pro-Hyp-
Gly-Pro—AlmGiy-Gln—Asp{}ly-Arg-Hyp-Gly-Pro-AlaGly-Pro—Hyp-Gly-Aln—Arg—Gly-Gln-Aln-Gly-Vul-Mct-Gly~Phc-Hyp-
406 C’l)’-l’m-Lys—Gly-Ala-:‘\la—(;Iy~GIu-Hy1:0—Gly-LyS-Al:1~Gly—Glu-Arg-G[y-Val-l(yp-(‘;ly-Pro-Hyp-Gly-Al:x-szl—Gly-Pro-Ala
433 Gl)’-LYSAAspCly-GIu-.~\l;\~GI_v-Ala-Gln—Gly-Pro-Hyp-Gly-Pro-Ala«Gly-Pm—Ala-Gly-Glu-Arg-Gly-Glu-Gln-GIy-Pn}Alu-
460 GIY-Se:-HyPGly-Phe-Gln-Gly-Leu-Hyp-Gly-Pro—Aln—Gly—Pro-Hyp-Gly—Glu-Al:.\-Gly-Lys—Hyp—Gly-Glu—Gln-Gly-Vul-Hyp—
487 Gly-Asp-Leu-Gly-Ala-Hyp-Gly-Pro-Ser-Gly-Ala-Arg-Gly-Glu-Arg-Gly-Phe-Hyp-Gly-Glu-Arg-Gly-Val-Glu-Gly-Pro-Hyp-
514 Gly-Pro—Aln-Gly‘Pro-Arg-G1y~Aln—Asn-Gly-Ala-Hyp-Gly-Asn-Asp-Gly-Ala-Lys-Gly-Asp—Ala—GlyAAlu-Hyp—Gly-Ala-Hyp-
541 Gly-Ser-GIn-Gly-Als-Hyp-Gly-Leu-Gln-Gly-Met-Hyp-Gly-Glu-Arg-Gly-Ala-Ala-Gly-Leu-Hyp-Gly-Pro-Lys-Gly-Asp-Arg-
568 Gly-Asp-Ala-Gly-Pro-Lys-Gly-Aln-Asp-Gly-Ala-Pro-Gly-Lys-Asp-Gly-Val-Arg-Gly-Leu-Thr-Gly-Pro-Ile-Gly-Pro-Hyp-
595 Gly-Pro-Ala-Gly-AJa-HypGly-Asp-Lys—Gly-Glu-Ala-Gly-Pro—Ser-Gly-Pro-Ala-Gly-Thr—Arg-Gly-Aln-Hyp-GIy-Asp-Arg-
622 Gly-Glu-Hyp-Gly-Pro-Hyp-Gly-Pro-Ala-Gly-Phe-Ala-Gly-Pro-Hyp-Gly-Ala-Asp-Gly-GIn-Hyp-Gly-Ala-Lys-Gly-Glu-Hyp-
649 GlY-Asp—Ala—Gly-Ala-LysG]y-Asp-Ala-Gly-Pro-Hyp—Gly-Pro-Ala-Gly-Pro-Aln—Gly-Pro-Hyp—Gly-Pro-lle—Gly-Asn«Val—
676 GlY-Ala-Hyp-Gly-Pro—Hyl—Gly-Ala—Arg-Gly-Ser-Ala—Gly-Pro-Hyp—Gly-Ala-Thr-GIy-Phe-Hyp-Gly-Ala-Ala-Gly-Arg-Val—
703 Gly-Pro-Hyp-Gly-Pro-Ser-Gly-Asn-Ala-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Ala-Gly-Lys-Glu-Gly-Ser-Lys-Gly-Pro-Arg-
730 Gly-Glu—Thr-Gly-Pro-Ala-Gly-ArgAHyp—Gly-Glu-\'al-Gly-Pro~Hyp-Gly-Pro—Hyp—Gly-Pro—Ala-GlyClu-Lys-Gly-Ala—Hyp-
757 Gly-Als-Asp-Gly-Pro-Ala-Gly-Ala-Hyp-Gly-Thr-Pro-Gly-Pro-GIn-Gly-lle-Ala-Gly-Gin-Arg-Gly-Val-Val-Gly-Leu-Hyp-
784 Gly-Gln-Arg-Gly-Glu-Arg-Gly-Phe-Hyp-Gly-Leu-Hyp-Gly-Pro-Ser-Gly-Glu-Hy p-Gly-Lys-Gln-Gly-Pro-Ser-Gly-Ala-Ser-
811 Gly-Glu-Arg-Gly-Pro-Hyp-Gly-Pro-Met-Gly-Pro-Hyp-Gly-Leu-Ala-Gly-Pro-Hyp-Gly-Glu-Ser-Gly-Arg-Glu-Gly-Ala-Hyp-
838 Gly-Ala-Glu-Gly-Ser-Hyp~Gly-A:g~Asp-Gly-Ser-Hyp-Gly-Ala—Lys-Gly-Asp-Arg—Gly-Glu-Thr—Glvaro-Ala-Gly-Ala-Hyp-
865 Gly-Pro-Hyp-Gly-Ala-Hyp-Gly-Ala-Hy-Gly-Pro-Val-Gly-Pro-Ala-Gly-Lys-Ser-Gly-Asp-Arg-Gly-Glu-Thr-Gly-Pro-Ala-
892 Gly-Pro-lle-Gly-Pro-Val-Gly-Pro-Ala-Gly-Ala-Arg-Gly-Pro-Ala-Gly-Pro-Gln-Gly-Pro-Arg-Gly-Asx-Hy1-Gly-Glx-Thr-
919 GlyClx-Glx—Gly-Asx-ArgCly-ll&Hyl—Gly-His-Arg-Gly-PheSepGly-LeuCln-Gly‘Pro-Hyp-Gly-Pro-Hyp-Gly-Ser~Hyp-
946 Gly-Glu-GIn-Gly-Pro-Ser-Gly-Ala-Ser-Gly-Pro-Ala-Gly-Pro-Arg-Gly-Pro-Hy g -Gly-Ser-Ala-Gly-Ser-Hyp-Gly-Lys-Asp-
973 Gly-Leu-Asn-Gly-Leu-Hyp-Gly-Pro-lle-Gly-Hyp-Hyp-Gly-Pro-Arg-Gly-Arg-Thr-Gly-Asp-Ala-Gly-Fro-Ala-Cly-Pro-Hyp-
1000 Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-P10-Hyp-Gly-Pro-Pro-

Ser-Gly-Gly-Tyr-Asp -Lcu-Ser-Phe-Leu-Pro-Gln-Pro-Pro-Gln-Gln-Glx-Lys-Ala-His-Asp-Gly-Gly-Arg-Tyr-Tyr

Fig. 1. The amino acid sequence of the collagen
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Raw material
(scale, Pig skin)

l

Enzyme hydrolysis
(neutrase, alcalase, pH 7.55,
55~60C, 1 hr)

l

Filtration
silue 200mesh, cotton filter 10 gm

l

Heat treatment
851, 30 min

I
Collagen peptide
!

Activity carbon
(50C, 30 min)

l

Ion exchange
(WA30, IR120, 1 hr)

l

Membrane
(1 gm)

l

Refined Collagen Peptide

Fig. 2. Production process of collagen
peptide.
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Table 1. Operating Condition for Amino Acid Analysis

Items

Conditions

Model

Column
Detector

Data analysis
Reacion amount
Injection volume 50 ul
PITC-labeling volume 400
Injection amount

125 ul or mg

Waters 310 HPLC pump

Waters Gradient Controller

Waters 717 Automatic sampler

Waters 996 photodiode array detector(PDA)
Waters Pico-tag column(3.9300mm, 4 xm)

Waters 996 photodiode array detector(PDA), 254nm
Millenium 32 chromatography manager

100 ¢ or mg

oH23].

% 3kslgl =4HE& ABTS:  +cation
decolorization assay el 93te] =A3
[24].

ACE A3l ACE(Angiotensin
Converting Enzyme, EC 3.4.15.1 1 unit/mg) 1
unitE 0.1M potassium phosphate
buffer(pH7.0) 5 mloll &3|AIA o]Flx 80 ul
A (0.2 unit/mD)S AlgH FHete] wHSAIF
o}, 71491 HHL(hippuryl-1-His-1-Leu)
21475 mgE 0.1 M potassium phosphate
buffer(pH8.3) 10mlell €3fA# 5 mM HHL 7]
AgdS "rEal o]FoA] 100 wAS WS-
FAstATE 9o F g AE FH3 F g A
oA ZhEslEe] A4Ed 100 miZkstar 37°C
o Al 305t WEEAIATE wkgeo] #uyE IN
HCI 025 mlE 7}ate] whg-& AAA 7] ethyl
acetate 15 ml& 7}star 15%7 7F&HA] awks}
2t} Ethyl acetate ol 2]8] hippuricte] F3
H AZEHS 1 ml #3te] 120°C thermoblock®l
Al dHs] AxAZ v 33 TRT 1 mlE
7bste] & =% 228 nmolA & s =
stoh, dgzagez ARl /HgEdsES gl
sto] Hut g Yol WhEAIFH TH25]

SOD(superoxide dismutase)-fFAF A=
7 w5 A5 02 mlo] pH 852 H A
Tris HCl buffer(50 mM-tris HCl, 10 mM
EDTA) 3 mi¢} 7.2 mM pyrogallol 0.2 ml&
7Vskal 25°Cell A 1083 WAsk e 1IN HCI
1 ml 9H&& AAAZ F 420 nmelA FE=
& =439 SOD FAMEd-S e A TH26]

242

S 31 =
THEE

obdat 2A%2 1 mM NaNO, 49 2 mld]
Al&E 78kl 0.1 N HCI (pH1.2), 02 M +<
b gEd (pH 3.0, 6.0022 Z+Z} pH 1.2, 3.0,
60o% HAT th WkEede] F35 10 mlE
3FATE o] &S 37°ColA 1AIZF WESA] 7L
Zb kg 1 mlE FHalel A AT} Griess
Egsle] Ao 1583
520 nmollA FFEE F835t of
A 2ASE SAA 27

Linoleic acid model system< o] &3 %23}
28l AAE I 2Ee 0.13 % linolelic acid 5
ml, TFT 24 ml, JASSAPH7.0) 5 ml 2
A& 100 mlE cap tubeo] ¥l 40°C %o
57 ®¥e  F AAPNE AEE
thiocyanate ol & a4 =743} tH28].

o
()

o
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Table 2. Amino Acid Compositions of Collagen Peptides

. ) collagen peptide . . Collagen peptide
Amino acid Amino acid
SC PC SC PC
Cystine 0.20 0.02 Tyrosine 0.11 0.34
Aspartic acid 3.02 450 Valine 1.80 2.50
Glutamic acid 8.89 7.50 Methionine 0.25 0.70
OH-Proline 15.76 9.50 Cystine-2 0.14 0.11
Serine 2.68 4.0 Leucine 2.70 8.00
Glycine 21.03 325 Phenylalanine 1.87 1.00
Histidine 0.81 0.19 Trptophan 0.05 0.09
Arginin 8.31 0.50 Lysine 2.93 2.50
Threonine 2.16 2.00 Other 1.08 -
Alanine 9.30 11.50 Total 100.00 100.00
Proline 16.91 13.50

SC; Collagen peptide from scale

PC; Collagen peptide from pig-skin gelatin
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Table 3. Physiological Activity of Collagen Peptide

Item SC PC

Total phenol content (mg/g) 3.42 5.53
Total flavonoid content (mg/g) 1.46 1.59
DPPH scavenging 100 ppm 5.78 7.05
ability(%) 500 ppm 8.43 9.01
ABTS antioxidant capacity (mgAAeg) 37.10 73.45
ACE inhibitory(%) 300 ppm 40.3 44.5
SOD pseudo activity(%) 100 ppm 11.4 7.6

500 ppm 15.8 13.8
nitrite scavenging pH 1.2 24.2 34.8
ability(%) pH 6.0 7.1 7.2
lipid peroxide 3 day 28.9 30.6
inhibitory(%) 5 day 63.8 57.8

SC; Collagen peptide from scale

PC; collagen peptide from pig skin gelatin
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